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CTAPLUEKJIACCHUKAM OB YYEBHUKE

ITpennaraemsrii yueGHEK pefHA3HAYEH 15 N3YIeHUA OHMOJIOTHH Ha NPOMUILHOM
ypoBHe. B Hero BKJIIOYEHE! CBe/leHUs 00 OCHOBHBIX GHOJOIHYECKHUX CHCTEMax — I0-
OyJaAnud, BUge, 9KocucTeme u 6uochepe. PaccmaTpusaoTes MeXaHH3MEI, HAIIPAB-
JIeHUsA ¥ IIYTH 9BOJIOIHH; IPOIecChl BUA000pa30BaHNSA W MOABJIEHHUS YV OPraHU3MOB
IPUCTIOCO0IeHHOCTH; OCHOBHBIE ATAIILI BOSHMKHOBEHHA M PASBUTHS KU3HU HA SeMIe;
IpOIecc HCTOPHYECKOI0 IPOMCXOIKIEHUA YeJI0BeKa KaKk OMOJOrHUecKoro BUIa, ero
MHOT000pa3HsA U aJJaNTalliy K OKPY Karollei IPUPOAHOI cpe/ie; B3aMMOOTHOIIEHH A
OPraHu3MOB H CpejAbl OOHTAHUA; CTPYKTYPA, CBA3H, KPYTrOBOPOT BeIlECTB M IIOTOK
9HEPruHy B DKOCHCTEMaX; 3aKOHOMEDHOCTH COCYIIECTBOBAHHSA YEJIOBEYECTBA M IIPH-
poael. MaTepnan yuebHHKA PACKDBIBAET colepsKaHWe OMOJOTHYECKNAX BHAHUU, He-
00XOOMMBIX JIJIA IOHUMAHHUS CTPYKTYPHO-DYHKIMOHANBHON OPraHUBaIiy ¥ HBOTO
Ha NONYJIANUOHHO-BHI0BOM, OMOreomeHOTHYECKOM H 0Moc(EePHOM YPOBHAX; OCHO-
BBEIBAETCH KaK HA KJACCHYECKHUX, TAK W HA COBPEMeHHBLIX JOCTHXEeHHAX OHOJIOTHH.

YT0o0BI TyUIlle OPHEHTUPOBATLCA B yueOHUKE, 03HAKOMBTECH C €T0 OTJIABJICHH-
eM. TO IOMO:KeT BaM OBLICTPO HAMTH Hy:KHBII MaTepman. Kpome Toro, BBepxy Ha
KasKJI0oM pasBopoOTe JaHbl HA3BaAHWA COOTBETCTBYIOIMMX IyaB U maparpados. Ilocme
KaX 0¥ riaasel cOPMYIMPOBAHEI BBIBOZAI, AaHBI TEMbI JOKJIAJ0B, pedepaToB H
IPOEKTOB JIJIsA CAMOCTOATEBbHON MOATOTOBKH BO BHEYPOYHOE BPEeMH.

ITepen kaxabIM naparpadoM DpHBEAEHb] 331aHUSA U BOIPOCH], IETh KOTOPhIX —
npobyAuTE y BaC HHTEPeC K IpejjaraeMoMy y4ef0HOMY MaTepHATy, elaHue paso-
Gparecs B ero cogep:kasnd. B KoHIe Kax0ro naparpaga noMeniensl BOIPOCH | 3a-
JaHUSA A 3aKPEIVIEHHS U CAMOIIPOBEDKH NprobpeTéHHbIX BaMu 3HaHuH. OcHOBHEBIE
noHATHA (Tpedyoliue 3aOMMHAHUA) B TEKCTe yYyeOHMKA BhIAENEHBl KYPCHBOM M
nepedyHCclIeHbl B KOHIEe maparpaga (sa roxybom domxe).

ITpu pabore ¢ TekcTOoM yuebHHKa obpamaiiTech K COOTBETCTBYIOIMIHM PHCYHKAaM H
cxemMaM. OHH JONOJTHAKT TEKCT, CIIOCOOCTBYIOT €ro JIy4imeMy yeBoern 0. Tabaunnr,
OpHBe/JEHHBIe B 3aJlaHUAX, [I€Pe]] 3aI0JHeHHeM IepedyepTHTe B TeTPalb.

ObpaTnTe BHHMaHNe HA 3aJaHUs, CBA3AHHBIE C IIPOBeJIeHHEM HAGIIOICHHH,
OpaKTHYeCKUX ¥ nabopaTopHbIXx pabor. IIpy MX BHINOJHEHMH BeqHTE 3aIHCH B
paboueit Terpaau. Hekoropsie Bompocsl U 3afaHus noTpeGyioT OT Bac yMeHH
aHaJIM3UPOBAaTh, CPABHUEATE, 0000IIATE U JENATE BHIBOJLI, YTO OGVAET IOJe3HO M
Ballero HHTeJIeKTyanbHOro passuTus. Ilocie HekoTophIX naparpados JaHa KO-
IOJHHATeIbHAA WHGOPMaNu#A, OHA He 06g3aTe/IbHA IS 3alOMUHAHHA, A IPH3BAHA
CO/leiiCTBOBATH PACIIMPEHHIO BAIIET0 GHOJOTHUYECKOT0 KPyrosopa.

Beperute yueGHMK: He BKJIajAbIBaiiTe B HErO TeTPAAH, He IeperubaiiTe ero, ak-
KYPaTHO IepeIHMCThIBAITe CTPAHUIIEL.

Ilyere usydenue Guonorum GyAer AJas Bac MHTEPECHBIM M YCIEIIHBIM!

Asmopbt



BBEAEHMUE

B 11-m Kjacce Bl IPOAOJKAaETe H3ydeHHe OHMOJOrHYECKHX CHCTEM M IIpoIlec-
coB, HagaToe B 10-M Kiacce, HO yiKe Ha HaJOPraHU3MeHHOM YDPOBHE JKH3HH, T. €.
HA MONYJIATHOHHO-BAI0BOM, OHOTe0IeHOTHIeCKOM H OHocdepHOM.

OzxHO #3 BasKHeHmHuX 0600mennil 6uoIoruHl — 60110YUOHHAA meopus. OHa 3a-
HHUMAeT IeHTPaAbHOEe MEeCTO B CHCTeMe eCTeCTBeHHO-HAYYHBIX 3HAHMM, BHICTYIAET
«KpayroJbHBIM KaMHeM» HaVKH 0 KusHu. OHa ObLia cOpMy/IMPOBaHA B CEpefUHe
XIX B. aprauiickuM yuénsiM Yapasom JlapsmaoM. CoriacHo e, Bceé OPraHU3MEIL,
HACeJIFIONIAe HAIly ILIaHEeTY, HOABEPraloTca B IPUPOAHBIX YCIOBHAX €CTeCTBEHHO-
My ot6opy. CoxpaHEHHBIE eCTEeCTBEHHBIM 0TGOPOM 0COOH OCTABAAIOT IOTOMCTBO, H
310 ofecleunBaeT 3aKpelljieHne IPHCIOCO0IeHNH B CYIIecTBOBAHKE TOI0 HIIH HHO-
ro BHAA HA MPOTHMEHWH [JINTEILHOTO BpeMeHH. Ho Taxk Kak yCJIOBHA CPENEl pas-
IAYAOTCS Mexay coboi, To ¥ mpucnocobieHnsa (POPMHUPYIOTCH DPAasHBIMH, YTO Be-
IET K PACXOKJEHHUIO IPU3HAKOBR ¥ OPraHM3MOB ¥ IOSBIEHHIO HOBHEIX BH/IOB — BH-
n006pasoBaHUIO.

Bcé pasmooOpasme BHAOB OPTaHM3MOB, HACEJAIONIMX HAILY IJIAaHETY, €CTb De-
3YJILTAT DBOJIONMHM — IIPOIECca MCTOPHYECKOT0 DPasBHTHA OPraHUYecKOoro Mmpa.
dyHIaMeHETaIbLHEIM CJIe[CTBAEM SBOIIONUN ABJIAETCA NPU3HAHHE TOTO, UTO BCE OD-
rAaHA3MEL CBAZAHBI MEKIY COGOH IPOMCXOMKIEHHEM, IIOCKOJbKY UMeIoT 001uX npes-
xoB. COBpeMeHHBIe TaHHEIE B O3y HBOJIONHH CTONL BHYIIUTENLHBI, UTO €€ yiKe
MOKHO [PUBHATH He CTOJBKO Teopueil, CKOJBKO JOKAa3aHHBIM HayYHBIM (DAKTOM.
Yeji0BEK TAKIKE ABIHETCA Pe3yAbTATOM sBomonuu. Ha paHHUX aTanax ero passu-
THS [eHCTROBAIH Te ’Ke DBOJIOMHOHHBIE (DAKTOPEI, KOTOPBIE XapaKTePHbI JJIA MPO-
MEeccOoB 9BOIIONAM pacTeHuil u KuBOTHEIX. C moAB/IIEHHEM pasyMa U CTAHOBIEHHEM
00IIecTBeHHLIX OTHOIMeHNH G1oIorydecKas 9BOTIONUA YeJI0BeKa CMeHUIaCh 9BOJI0-
nHell COLMATBHOI, 06YCIOBJIEHHON COBEPIIEHCTBOBaAHMEM 00IecTB ¥ I'OCYAapCTB,
pasBUTHEM UBUIHA3AIANA M KYJIbTYPHL.

BHOIOrHYeCKTe CHCTEMBI CBH3AHEI MEXAy co00H He TOIBKO MPOHCXOKIEHHUEM,
HO ¥ OTHOIMEHWAMH, CKJIAALIBAIOITAMHUCSA B IIPOLECCe WX B3AUMONEUCTBUSI MEMXIY
co6oil 7 ¢ OKpy:KalomIeit HX HeXHBON NpUpoLoi. PopMUDPYs COOBIIECTBA, OPraHU3MbI
BMeCTe C HEXKHBOM IPHPOJAOH 06pa3yioT SKOIOTHYECKHe CHCTeMbl — OHOCHCTeMBI
HAWBBLICIIETO paHra. SBIAACH Pe3yJIbTATOM HMCTOPDHYECKOTO Pa3BUTHA HPHPOABIL,
OHM XapaKTepH3yIOTCA CAMOBOCIPOM3BOJCTBOM, CAMOPA3BUTHEM, YCTONYNBOCTEIO 1
paBHOBeCHeM MeJ<Ay 00pasyIOIIMH X CTPYKTYPHBIMH YacTAMH B KOMIIOHEHTAMH.
Jlroboe HapyIIeHHe MCTOPHUUYECKH CJIOKHBIIErocs DABHOBECHA B IPHPOJE BCErka
COIPOBOKAETCH HAPYIIEHHEM CTPYKTYPhI 3KOJOIHYeCKHX CHCTEM, a MHOT/AA Jaxe
ux rubennio. B coBpeMeHHYIO omoxy Haubojee HeGIaronpuATHbIE BO3AEHCTBUA Ha
[IPUPOAY CBA3AHBI C AHTPOIIOTEHHEIM (HAKTOPOM, T. €. C AeATeNbHOCTHIO Ye0OBeKa.
B pensax ycTOMYHBOTO COCYINECTBOBAHHA IPHPOALI H obimecTBa BOSHHKJIA ILJIaHE-
TapHOl 3HAYMMOCTH TPOGIeMa COXPAHEHMST OKPYIKAIOMEH Cpe/ibl, PAIMOHAILHOTO
[IPHPOJOTIONBL30BAHKA, PEIYIHPOBAHNS OTHOIIEHUH MEKAY obecTsoM, TexHOChEPOH
1 IPUPOAOH, YTO OCODEHHO BaXKHO JNA OyayIero 4eaoBevecTBa, HeMbICIHMOTO Oea
B3aMMOCBA3ell ¢ KUBOM NPUPOLOI Hallel IIaHeThl.



§ 1. 3apoxpeHue 3BONIOLUMOHHBLIX NpeacTaBneHui

NCTOPUSA 3BOJTIIOLLMOHHOIO Y4YEHUSA

§ 1. 3apoxaeHue 3BOJIIOLUNOHHbIX NPeACTaBNeHWUI

BcrnomMHUTE OCHOBHbIE CUCTEMAaTUYECKKue KaTeropuvy pacTeHnin U XXUBOTHBIX.

C naBHMX BPEeMEH yUEHBIE BHICKASLIBAJM PA3JHYHEIE 9BOJIONHOHEEIE HAEH, KO-
TOPbIe BOBHHKAIH U GOPMUPOBATNCH KAK PE3YJbTAT CTPEMJICHHSA dYeJ0BeKa K II0-
SHAHHWIO 3aKOHOMEDHOCTell PA3BUTHA MHBOH npuponsl. B Hayke s6o0yus (0T aaT.
evolutio — pasBépTLIBAHUE, PDAa3BUTHE) ONPEAEIACTCH KAK HeoOpaTHMEIH mporece
HCTOPHYECKOI0 PABBHUTHUS OPraHMYeCKOr0 MHPA — OT HEPBUYHBIX OPTaHM3MOB L0
COBPEMEeHHOH 6uocdepsl, — B OCHOBE KOTOPOI'O JEKHUT CAMOBOCIPON3BEeHIE 3K U-
BOTO Ha BCEX YPOBHAX OPraHU3aIlHH.

¥ HCTOKOB YBOJIONHOHH3MA. 3apPOXKACHNEe YBOTIOMUOHHBIX IIPEICTABICHHH OT-
HOCHTCA KO BpeMeHH AHTHYHOCTH. [[peBHerpedeckme yuéHble-(puaocodsl BEICKA-
3BIBAJIM HJEH eAHHCTBA MHDPO3JAHUS, €CTECTBeHHOrO BO3HUKHOBEHHUS YKHBBIX TeJ
IPUPOJBI — OPraHHM3MOB — U3 HEKUBOW IIPHPOJEL.

ITepBoiM, KTO NONBITANCA IPEACTABATL MEXAHUEM IIPOUCXOMICHUS OPraHU3MOB,
Gein apeBHerpeueckuit Gpusocod Omuegox s (490—430 rr. mo u. 3.). O pasBuia
Yuerue 0 nepeoHaLalax — YeTHIPEX NepPBUYHLIX 2JIeMeHTaX (OroHb, BOAA, BO3AVX,
8eMJIsT), JIeXKANUX B OCHOBE CAMODPA3BUTHA MUPA. DMIENOKI YTBEPIKIA, UTO ITH dJie-
MEeHTBI IIOCTOAHHO CMEIHBAIOTCH, TPAYEM HeyAauHbe KOMOMHAIINY PaspyIIalTes, a
B pesyJIbTaTe yAAYHEIX 00pasyloTes mesibie opranusMel. C TOUKH 3PEeHHSA CTAHOBICHUS
SBOJIIOIMOHH3MA BBIBHEIBAET MHTepec JOraJKa IMIIEJOKJA O TOM, UTO B IPHUPOJE W3
MHOKECTBA KOMOMHANHI COXPAHSIOTCA TOJbKO XH3HECIOCOOHBIE BADHAHTEL.

Ozpue M3 KPynHeHIUX YyI6HBIX AHTHUYHOTO MHPA — ADHCTOTENh — BOED-
BbI€ IOIBITAJICSA CHCTEMATH3HUDPOBATE XHBOTHBIH MHD HA OCHOBE CPABHUTEJIHHO-
AHATOMHUYECKHUX W (DM3UOJOrMYECKHUX NPH3HAKOB
(puc. 1). Uayuas sMOPHOHBI KUBOTHBIX, OH OGPATHII
BHUMAHHUE HA CXOJCTBO HAYAJBHBLIX CTAAUN PA3BHTHA Y
npejcTaBuTeseil pa3HAIX IPYIII HO3BOHOYHBIX, UTO IIPeJ-
BOCXUTHJIO HEH0 3aPOJBIIIEBOTO CXOACTBA, BEIABUHYTYIO
B cepeguHe XVIII B. ApucToTess cUUTAN, YTO JKHBBIE
TeJIa IPAPOALl — OPraHW3MbI — BOSHHKJIM B Pe3yJbTaTe
CaMO3apoOMIeHIA U3 HeXXUBLIX TeJI.

TIpepcraBienus npeeHerpedeckux (huaocodoB mo-
JIYYHMIIH JajibHelIllee pa3BUTHE B TPYIAX PHMCKOIO MEIC-
aurensa u noata Tura Jlykpenua Kapa (95—55 rr.
70 H. 2.). B moame «O npupoge Bemeii» OH BIEpBHIE
CHOPMYNIUPOBAJ HIEI0 PASBHTHA IPHPOALI. JIYKpemui

Apucrorens
Kap Bcren sa OMIefoKJIOM HCKAN NPUYHHY THGENH He- (384—322 rr. 10 B. 2.)
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Puc. 1. Knaccubukanus }KUBOTHBIX 10 APHCTOTENIO

npucnocobreHHbIX opranndMoB. CoxpaHeHue ocobeil OH CYHMTAT CAEACTBHEM nei-
CTBUA 3aKOHOB HEOOXOAUMOCTH, KOTOPhIe YIPABJIAIOT BCell IPUPOOiL, YTO ABHIIOCH
npoo6pasoM JAPBHHOBCKON MeH ecTeCTBeHHOro ordopa.

dopMupoBaHKe NpeacTaBIeHni 0 Buae. K Havany XVII B. 3Ha4UTEJILHO pac-
IIEPUINACE SHAHUA O PACTHTENbHOM M JKUBOTHOM MHPE. B ecTecTBeHHBIX HayKax
HAKOMMIJICA OTPOMHBIH MaTepHaJ, I09TOMY IMOTPeGoBaIoCs NPHHATEL EAHHYIO CHCTEMY
ONMCAHHSA OpPraHu3MosB. IlepBoHaUAIbHBIE MONBITKH KIaCCH(DHUKAIINN OBLIIH Xa0TH4-
HBLIMH ¥ CBOJMJINCE JIHINE K MEPEUHCIeHHI0 OPTaHU3MOB 110 alX(aBuTy 1 OMUCAHUIO
HX BHEIIHEro BHIA. 32 OCHOBY KjacCH(pWKAIUH cTamu Gparb kaxoi-1ndo onuH,
3aYACTYIO CJydYaiiHBIA, NPU3HAK, II0ITOMY 3TO OBIIM UCKYCCMEEHHbIE CUCMEMbl



§ 1. 3apoxaeHne 3BOMIOLMOHHBIX NPeacTaBNeHWA

opraHusMoB. Kpome TOro, OTCYTCTBOBANM eINHBIE OOMIENIPUHATEIE HA3BAHUA OPTa-
HH3MOB, 9YTO IPHBOAMJIO K IIyTAHHUIIE.

BaxubIil mar K CO3JAHHIO CHCTeMbI KJIACCHGHKAIMN TPUPOALI OBLI CHeIaH
aHrauiickuM HatypammeroM [xxonom Peem (1627—1705). O BmepBhie gan
onpeleNeHHe BHAA KaK OCHOBHOM CHCTeMATHYECKOH eJUHHNBI: sud — Hauboee
MeJIKasA COBOKYIHOCTh OPTAHU3MOB, CXOJHBIX II0 CTPOEHUIO, COBMECTHO OOMTAIOIIIX
U JAIOIMKX 1000Hoe cebe moToMerso. [I. Peii BBIJENHI TPH BAMKHEHIINX KPUTEPHA
(upusnaka) Buga: 1) o6IIHOCTE IPOUCXOMAeHNA; 2) CXONCTBO B cTpoeHuu; 3) cmo-
cobHOCTE K BocIpouaBeseHuio. [loanaee mBeiinapeknii 60TaHuK Kaconap Bayru=s
PasTpaHWYMII IOHATUA BUJA U DO/, BIIEPBEIe IPHMEHUB B HAYKe OUHADHYI HOMEH-
Kaamypy, KOTOPAA OKOHYATEJbHO ObL1a paspaborana B Tpygax K. JIuHHed.

Cucrematnka K. JInunes. Ilepsoe MecTO Cpeay CHCTEMATHKOE B GMOJOTHH IO
[IpaBy NPHHAJJIEIKUT WBeACcKOMY yuéHomy Kapny JIurHe 0. UMenHO OH paspado-
TaJsl IPUHIHIE KJIaCCH(DUKAITHN PACTEHHI 1 YKHBOTHBIX, TTOJIOMHUE TEM CAMBIM KOHEIT
TOMY XaoCy HasBaHWI{, KOTOPHIH mapuy B GOTAHHKEe M 300JI0THH HA IIPOTKEHHH
ABYX ThICAYeseTHi (puc. 2). B kaure «Crcrema npupoasi» (1735) JIuarei mupoxo
HCIOJIB30BaJ OMHADHYIO, MJIM JBOHHYIO, HOMeHKJaTypy. CyTh €8 zakjiouaercs B
TOM, YTO KaXX/blil BUJ{ MMeeT TOJBKO OJHO, IPUCYINee eMy, Ha3BaHHe, COCTOSIIee
U3 IBYX CJIOB — DPOJOBOTrO (CYLIeCTBHTEILHOE) H BULOBOrO (mpraararenssoe). Ilocse

al. a® a@p b ¢ 2 ctd e 2 ! R P g g2 gt

=

(1707—1778)

Puc. 2. Cxema conogunnesns rakconos (mo K. Jiunrew): M — kiace; o, f — orpans
(mopanxu); X —Z — poxsi; A—G — Buaby; al—g® — pasHOBHAHOCTH
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Puc. 3. Cucrema pacrenuii (mo K. Jlunueio): A—K — OAHOTBIYHHKOBBIE — JECATUTHIYHH-
xoBbie; L — JBEHANIATHTHIYMHEKOBEIE; M — ABANNATHTHYHHKOBBIE; N — MHOTOTBHIYHH-
KkoBure; O — [BVCHIBLHEIe; P — YeTHID8XcHIbHBIE (2—4 TEIMHHKH KODOTKHE); @ — omHO-
GparcreeHHEIe; R — asy0parcrBeHHbIe; S — MHOroGpaTCTBeHHBIE (TEIYMHKH COSMHEHbI
Mesxy coboit, obpasys pasHoe 9uesno Ten); T — CpPOCTHONBLILHHKOBBIE (TEIMUEKH coenn-
HeHBI OEUIBHUKaMH); U — KeHOMysKHME (THIYHHKH CPOCIHCE ¢ mecTukoMm); ¥V — oxHOo10-
muEbIe; X — JByAOMEHLIe; Y — MHoroopauasle (oboemosibie U pasielbHONONbIE IBETKA Ha
OJHOM pacTeHun); Z — raiiHoOpadHble (pacTeHHs, HE MMeIOIue IIBETKOB)



§ 1. 3apoxaeHue 3BONIOLMOHHBLIX NPeACcTaBneHni

BUJIOBOTO HA3BAHWS CTABUTCHA 3arjaBHas OVKBa (GaMHJIHN ABTOPA, BIEDPBHIE OIH-
caBIIero B Hayke NaHHBIM BHJ. Haspanwe maérca Ha JaTHHCKOM S3bIKE, KOTODbI
ABIAETCA MeXXIYHAPOIHBIM A3BIKOM yuéHbIX. Hanpumep, BHI0BOe HA3ZBaHHE (DHAIKNA
cobaubeil Ha jaTeIHA numeTrca Kak Viola canina L. (Jluuneit).

Baarogapa paboram K. JlunHes 6uHapHAafd HOMEHKJATYDA HPOYHO BOIILIA B
Hayky. Buz cran npusHaBaThCH €JMHCTBEHHON PealibHO CYIIECTBYIOIIeH cucTeMaT-
4ecKO! efmHUIEH KuBOH npupoasl. Kpome roro, K. JIuaneil BBé noHATHA KJIacca
¥ oTpAfa (mopsAxka ANA PACTEHWH) W CHCTEMATH3WPOBAJ M3BECTHHIE B TO BpeMs#
OpraHH3Mbl. Belo npupoAy OH pasgenus Ha TpH uapctea: Munaepansr, PacTeHus u
HupBorHEBIe, a HApCcTBa — HA KJIACCH U fjasiee Ha 0oJiee MeJKHe TAKCOHBI — OTDALBL
(mopAIK®), POLBI, BHALI ¥ PA3HOBUAHOCTH (cM. puc. 2).

38a OCHOBY KJIACCHMUKALMHN DACTeHUH OBLIH B3ATHI 0COOEHHOCTH CTPOEHU A IIBET-
K8 — KOJIHYECTBO THIYMHOK M HECTHKOB, MO3TOMY JaléKue APYr OT APYra BHIbI
OKa3ajHuch B OJHOM Kjacce, a OIHM3KODOJCTBeHHEIE — B DASHBIX. JIHHHeeBCKAA
cHUCTeMa PacTeHHH oKaszanachk UCKyCCTBeHHOU (puc. 3).

Taxo#l »e MCKYCCTBeHHOH OBIIa W CHCTEMAa JXMBOTHEIX, B OCHOBY KOTODOH
K. JIuanei mosmoxun1 ocoGeHHOCTH CTPOEHUS OPraHOB KPOROoOpamieHus. Bee xH-
BOTHEBIE OBLTH pasjeseHbl Ha IIecTs Kiaaccos (puc. 4). Knace Nager obbeguuan sem-
HOBOJHBIX M npecMmbikamomuxca. B knacec Hacekomeie monanu nayxkooGpasHble B
paxoobpa3Hble, a BCe OCTaJbHbIE OECIIO3BOHOYHLIE YKUBOTHBIEC OLITH 00heIHHEHEI
B Kiaacc Yepsu. Cucrema xuBorHbix K. Jlunnes Oblia HHCXOZAIIeH, TaKk KAk Ha
nepBoil CTyneHH pacmojarajica Kjiacc YerBepoHorue, a Ha nociefaHeil — cOOPHBIN
Kjaacc YepBu, KOTOPEIH 00BeUHAN HE TOJBKO BCEX 4epBeil, HO ¥ I'yboK, Meays.

Hecmorpsa ua Hemocratkm, cucremaruika K. JluHHea aBuiack BepmuHOR Kiac-
cuuranuy opraEu3MoB. BO3HHMKHOBEeHME CHCTEMATHKH, VCTAHABIUBAIOINIEH poj-
CTBeHHEIE CBA3HM MeXXy OPraHN3MaMH, MO3BOJHMIO YUEHEIM BIOCHENCTBHH CO31aTh
eCTeCTBeHHYIO cHcTeMy KuBoH npupoasl. K. JIuaae# onucan okono 8000 Bujos pac-
TeHni, 4200 BHJIOB KUBOTHLIX, BBEN B ymorpetaenue 1o 1000 HaydHEIX TeDMUHOB.

ITo ceoum Barnazam K. Jluaseit 6b11 KpeamuonucToM. Kpeayuonusm (ot jar.
creatio — cosfaHKe) Kak HalpaBiaeHHe B Hayke chopmuposancsa B XVIII B, B ero
OCHOBE JIesKajla KOHIenuusa abcoaioTHOH mesecoo0pasHOCTH Beell MPUPOALI, CO3-
nagHoi BoroMm, eé H3HAYANBHON HpeaonpeeIléHHOCTH M HeuaMeHdgeMocTH. JImaHei

1. YeteepoHorue Ceppaue c ABYMSA XenyaoHkamu.

2. NMtvysl KpoBb kpacHas 1 ropsiyas
3. Mapw - Cepaue ¢ OAHUM XeNnyaoukom.
4. Poibbl : KpoBb kpacHas v xonogHas
5. Hacekomble XonopgHas 6enasn XuakocTs
6. Yepen BMECTO KpOBHU

Puc. 4. Cucrema xuBoTHBX no K. JIuareio



faea 1. WUCTOPWS 3BOJIIOLMOHHOIO Y4HEHWA

IpH3HABAJ YHHBEDPCANBHOCTh M pPeajlbHOCTE CYIeCTBOBAHMA BHIOB B IIpHPOJe, HO
OTPHUIAJ BO3MOMKHOCTHL MX HM3MeHeHHs M passuTudA. HabmionaeMblie n3MeHeHHA,
KOTOpHIE BCé yKe mpoumcxojuiau ¢ opranusmamvu, K. JIueHeil o0bACHAN BIMAHHEM
KJIMMAaTa, OHIIW, [MOYBEl M APYIHX BHEIIHWX YCJIOBHI, NONYCKasd TaKiKe BO3MOMK-
HOCTh TMODHAU3AIMHA BHIOB B IIPHPOJE.

D60I0YUA, YieHUe 0 NePBOHAYALAX, UCKYCCMBEeHHble cucmeMbt, 8ud, OuHapHas
HOMeHKAAMYPA, KPeayuoHU3M.

Bonpocbl 1 3apaHvna

1. Kak yyéHble AHTMHHOCTW NpencTaBnanu cebe NPOUCXOXAEHWE XUBbLIX TEN NPUPOAbl —
opraHnamoB? lNpuseguTte NpUMeEp.I.

2. Kr0 BBEN B CUCTEMATUKY NOHATUE «BUA»? [laiiTe nepeoe v COBPEMEHHOE onpeaeneHus
Buaa. Mo kakum nNpuMaHakam OfvH BUO OTAWYAIOT OT Apyroro?

3. B 4ém 3aknioyaeTcs npuHuun BuHapHoi HomeHknaTypsl? MNpuBeauTe U3BECTHLIE BaMm
npUMepsl ABONHbIX HA3BAHWIA PAcTeHWIn N XKUBOTHBbIX.

4. Kakue npuaHakv 6binu nonoxetsl K. JIMHHeeM B OCHOBY CO34aHHON UM Knaccupukaumm
pactennin? B 4ém eé owmnboyHocTb? OTBET NOATBEPAMTE NPUMEPAMM.

5. [o4eMy NMHHEEBCKYID CUCTEMY XWBOTHBIX HA3bIBAIOT UCKYCCTBEHHOW? Ha 4ém oHa Gbina
ocHoBaHa (cM. puc. 4)? Kakoe 3HaveHne uMena ata cuctema Ans Hayku?

6. Oxapaktepu3ayiiTe B3rnsabl JIMHHER HA NPOVMCXOXAEHWEe BUOOB B NPUPOAE.

§2. NepBble 3BONOLUNOHHbIE KOHUEenunu

o )‘ . BCnoMHUTE, KaKMUx B3MMAA0B HA XWUBYIO NPUpoay NPpUaepXMBatoTCA CTOPOHHWKA
i KpeauuoHU3Ma 1 3BOMIUMK. Ha Y4EM OHW OCHOBaHbLI?

PassuTHe OMONMOrUM W €CTECTBO3HAHHSA B IEJIOM B
koHnme XVIII — mauane XIX B. co3gano NpeamoChLI-
KU 118 (DOPMUPOBAHUA HIAeH 00 M3MEHSIeMOCTH KHBOMH
npupoasl. Ha cMeHYy KPealHOHHCTCKHM B3IJIANAM O He-
M3MeHHOCTH U M3HAUYAJBHOM meaeco00pasHOCTH OpraHu-
YeCcKOTO MUpPA [IOCTeNeHHO IPHUXOAAT IIpeJcTaBleHnsa 00
M3MEHSEeMOCTH U PAa3BHTHH OPraHHM3MOB.

TpauncdopMH3M KaK ImepBas 3BOJHIHOHHAA KOH-
nenuud. Ilepasg 3BONIOIUOHHAA KOHIENIINA MOTyYHIa
Hassaaue mparchopmusma (ot aat. transformo — npe-
Bpamaio, npeobpasyio). Eé cTopOHHMKH BEIBUHYJIN HIeH
HCTOPHYECKOTO PasdBUTHA KHBOH NPHPOALI BO BpEMEHH,
Hopx Jyn Biohdon [IPOHCXOXKJEHNUsI COBPEMEHHEBIX BH/IOB DACTEHHM M M-

(1707—1788) BOTHBIX OT UX JAJEKMX IPEJKOB IIyTEM TpaHC(hHOPMAIlHH.




§ 2. MNepebie 3B0MIOLUOHHBIE KOHLENLUNA

IIpeacrasurenamu Tpaschopmusma obin Hopx Jlyu Broddor (1707—1788),
9rvenn Hobdpya Cenr-Hanep (1772—1844) so @pannnu u dpasm [ap-
BuH (1731—1802), nex Yapasa [lapsuna, B AHIJTHH.

B tpynax «Dmoxm npupoasl» (1778) u «EcrectBerHaa ucropusa» (1749—1783)
K. JI. BroddoH paccMaTpHBaj BOIpoc 0 npoucxoxaeHnu 3emau ot ConHna, a op-
TaHU3MOB — OT HeXWBOH npupoasl. Boddor o6paTun BHEMaHHe Ha 3aBHCHMOCTH
OPraHM3MOB OT YCJOBHI BHeIlHeH cpexbl. Habaiomaa 3a 3KHBOTHBIMH B IPHPOJE,
Broddor npunién K MBICIHA 0 BO3MOYKHOM H3MEHEHHH B CTPOEHMH X OPraHOB. JTH
M3MEeHEeHHA MOIJHM OBITh KaK IPOTPECCHBHBIMH, TAK M AeTreHePAaTHBHBIMH, IIPHBO-
JAIMAME K VIPOIEHHIO OPTaHOB MJHM MX OTAENbHBEIX dacTell. OCHOBHYI NIPUYHHY
u3MeHsaeMocTH, TpanchopMmanuu opranusmMoB BioddoH BUAen B npaMOM BO3jei-
CTBMHM HAa HUX PasHOOODA3HBIX YCJIOBUM cpejbl. JT0 Obljia IepBasd NONBITKA 006~
SICHUTH TPUCIOCOOIEHHOCTh OPraHU3MOB K YCJI0BUAM OOMTAHMSA, YTO IIJIO Bpaspes
C OCHOBHOH [OTMO¥ KpeamuoHHCTOB 00 M3HAYAJIBHOM Ieseco00padHOCTH CTPOEHUSA
BCEX JKHBBHIX CYIIECTB. 3a IPUPOAOI MPH3HABAJIACE TROPYECKasa POJIb B 00pasoBaHUUA
HOBBIX BH/IOB OPTaHU3MOB.

@pasnysckuit Harypanauct 3. Hobdpya Cenr-HUnep, saHnMasch CpaBHUTEIb-
HOM Mop(osorueil ¥ aHATOMUEH >XMBOTHBIX, CO3JAJ KOHUEnuur e0uH020 niaHa
cmpoerus sxuBoTHOTO Mupa. CoryacHo eit, 0GIIHOCTE B CTPOEHUYU KOHEYHOCTEH O~
3BOHOYHBIX JKMBOTHBIX 00BACHAETCHA €JUHCTBOM HX Inpoucxoxaesud. J. Hoddpya
CenT-WUnep paccMaTpuBal OTIHYUA APEBHUX HCKOIAEMBIX JXHBOTHEIX OT COBpe-
MEHHBIX KaK HEeOIPOBED;KUMOEe J0KAa3aTelbCTBO M3MEHAEMOCTH OPTaHHU3MOB IIOJ
BO3/JIeMICTBHEM eCTeCTBEeHHBIX (DaKTOpPOB.

Wpeu TpanchopMuaMa MMOJYUUIN CBOE DA3BHTHE U B TPYAAX DOCCHMCKHX yué-
HBIX, TaKuX Kak Muxaun Bacuasesuu JlomorocoB (1711—1765), Kacuap
Dpuppux Boasd (1734—1794), IIérp Cumon IManmac (1741—1811) u gp.

B tpyne «O cimoax semau» M. B. JIoMOHOCOB yTBep:KA4Jd, YTO COBPEMEHHBIE
OPraHM3MEl He Te, YTO M3HAYAJIBHO CO3JaHBI TBODIIOM, TAK KAK H3MEeHEeHHA B He-
JKUBOH IPHPOJe 0653aTeTEHO BeAyT K H3MeHeHHI0 oprasu3mMoB. OH CUHTAT MHUBYIO
M HEeXKHMBYIO IPUPOAY eIMHOH, Pa3BUBAIOIIEHCA IO OJHUM H TEM K€ 3aKOHaM.

HMpgen mocTeneHHOCTH PasBHTHA OPraHU3MOB IIYTEM HOBOOODaA3OBAHHSA CTPYK-
Typ BhicKaswiBan K. @. Boabkd, uayuaBmuil aMOPHOHBI TIO3BOHOUYHEBIX KHBOTHBIX.
TpaHchOpMH3M IPOTHBOCTOAJ KPEAIIHOHU3MY, HO €70 CTOPOHHHKH JIHIIE IIOCTYJIN-
POBAJIM, a He JOKAa3LIBAJIH SBOJIOIMOHHEIE IPe0o6pasoBaHUA OPTaHHU3MOB.

IpomonuonHas koHuenuua JK. B. Jlamapka. Bueperle 060cHOBANI M YETKO
chOpMYyIUPOBAJI KOHIENIIUID PA3BUTHA KHUBOHM INPHUPOAE (DPAHOYICKUH VUEHBIN
HManm Barucr Jlamapk (1744—1829). B tpyae «Punocodus scomorun» (1809)
OH MNOIIBITAJICA COeJHHHUTE HIEH 60}KeCTB9HHOI‘O TBOPEHHUA C HAeAMH PAa3BHUTHA U M3~
MeHsAeMocTH opranuyeckoro mupa. [lo Jlamapky, Teopern ogHax b pa3 1 HaBcerga
IIPUBEN B JABHUKEeHWe MACCHBHYIO MATEPHIO, YTO ¥ SABUJIOCH IEPBOOCHOBOI eé pas-
BuTHA. [lanee npuposa camMa rapMOHHYHO PA3BUBAJIACH U IIOCTEIIEHHO YCIOMKHAIACH
[I0 eCTEeCTBEHHLIM 3aKOHAM TpaJalliH.
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Cornacuo epadyanrucmuyeckoil konyenyuu JlaMapka IBHKYIMUMYA CHIAMH 9BO-
JIIOIHY ABJIAITCA MIPAMOE BO3IeliCTBHe Cpelbl HA OPraHWU3MEI, CTPEeMJIEHHe Opra-
HH3MOB K COBEDIIEHCTBOBAHHIO U HAcJeJoBaHHe 01aronpHo0peTEéHHBIX IDH3HAKOB.
ITox zpadauyueit (ot nar. gradatio — nocrenenHoe noBbimenne) JlaMmapk moHEMAan
IIOCTEIIEHHOE YCJIOKHEHHEe CTPOSHHA OPraHW3MOB B X0Jle SBOJIOIHH, MOABIEHHE
BEICITHX (hopM oT HEU3mMHUX. [lonoKeHHA CBOeH rpagyalHCTHYeCKOH KOHIenmuHn
0H cOpPMYJIHDPOBAJ B BHJIE TPEX «3aKOHOB» SBOJIOMHH: IPAMOTO IIDHCIOCOOIeHUA,
VIparXHEeHUA W HeYIParKHEeHUA OPraHoB, HACIEJOBAHHUA 01aronpuobpeTéHHBIX IPH-
suakoB. ITo Jlamapky, B pesyibTaTe 9BOJIONUHE BOSHHKAKT HOBbIE IIPUCIOCOOIeHNA
1 OPOMCXONAT IIOCTEIeHHEIE H3MEHEHEHUA B CTDOEHUHM OPraHWu3MOB.

B coOTBeTCTEHY ¢ 2TOH HIeeil OH CUHTAJ, UTO B IPHPO/ie BH/LI PEAILHO He CyIe-
CTBYIOT, 3Ta KaTeropus NIPHAYMaHa VIEHBIMHE IJd o0JerdeEns cucremarusanun. Ha
caMOM JKe Jiesie, IO er0 MHEHHIO, «[IPUpOJa He [ejlaeT CKa4YKOB», BCe HMEeKIIuecHd
B Hell 0co0M COCTABJIAIOT €IUHYIO IIEIh OPraHU3MOB, 0T Hanbosee MPOCTHIX JIO ca-
MBIX cOBepiIeHHBIX (hopm. Ecnm Touky 3penus JImEHes Ha BUIBLI MOXHO BBIPA3HTh
(bpasoit «BuaLl 6e3 SBOMIONHUA», TO B3rAAE JlaMmapKka Ha BHJ M 3BOJIOIHUIO MOMHO
HA3BATBL «2BOJIIOIHEH 6e3 BHIOB».

3HaunTeNBHBIN BRI JIaMapk BHEC B CHCTEMATHKY SKUBOTHHIX (puc. 5). OH pac-
MOJIOMKHJI UX [0 IPHHIUIIY «OT IPOCTOTO K CI0MHOMY» U BOEPBBIE B HAYKE CleJal

Hepabl CXOAATCA B FONOBHOM MO3re,
14. MnekonuTaiowme J 3anofHAOLEM BCIO NONOCTL Yepena;
vi 13. Mmus CEpAUE C ABYMA XENYA0HKaMM;
KPOBb rops4as

HepBbi CX0ATCA B FONOBHOM MO3Te, He 3anonHAIoWEM
BCIO NOJIOCTL Yepena; CepiLLe C OHUM Xeny04KOM;
KPOBb XONOAHas

12. Permunun
V.  11.Pubu

10. Monmocku Hepabi CXOAATCS B TONIOBHOM WM NPOJIONEHO-Y3M0BATOM
g' ::n'?'m‘ MOS3re; [1NA ILIXaHWA CAYXaT Kabphl,

JKan Baruer Jlamapk 7: PakooGpasHbie Am POCiEtin — SHTCPI M Aot

(1744 —1829)

6. NaykooGpasHsie ECTh HEPBHI, CXOARLIMECS K NPOAONLHO-Y3NOBATOMY MOATY;
XaHie TpaxeiHoe; L WA OHO
M 5 Ha ﬂ:cosep mep’aix mﬂnue,xposooﬁpameuwﬁ HET, W

4. Yepen HeT HU NPOJIONLHO-Y3N0BATOND MO3Ta, HW KDOBEHOCHBIX COCY/0B;
il 3. Nlyunctuie KPOME OPraHoB NULLEBAPEHMS UMEIDTCH W IPYTHe BHYTPEHHIME OpraHbl

| M HET Hit HEPBOB, HY COCYJI0B ¥ HUKAKVX BHYTPSHHMX CTIeLMaNbHEIX OPraHos,
1. Uudbyaopum KPOME MVILEBAPHTENIbHBIX

Puc. 5. IIpuHnun rpaganuy B aoosorudeckoit cucreme JK. B, Jlamapka



§ 2. MNepBbie 3BONIOLUMOHHbIE KOHLIENLMW

BBIBOJ 06 VCIOXHEHHHM OPTAHH3MOB M MX POACTBEHHBIX
cBaA3Ax. B ornwune or cucrematurky JInaees, Kinaccugmu-
Kanuda KuBOTHHEIX Jlamapka OsL1a BOocxofsieil U ocHO-
BhIBAJIACH HA MPWHIIWIAX MCTOPHYECKOro PasBUTHSA Op-
raHM3MOB, CBA3aHHBIX APYT ¢ APYrOM POACTBOM, T. €.
OBljIa ecTeCTBEHHOHN CHCTeMOMH.

IBONIONMOHHAA I'PASYATHCTHUYECKAA KOHIENI U
Jlamapka crana 3HAYMTENBHBIM IIATOM BIEPE] IO CPAB-
HEHUIO C KPeallMOHMUCTCKUMHE IPeJCTABICHUAMM O HEM3-
MeHHOCTH npupoabi. OgHako obocHOBaHME ABHIKYIIHX
CHJI PBOJIIOIUH OKasajioch ommbourbiM. Maen Jlamapka
OKa3aJINCh AJIA CBOETr0 BPEMEHH CIHIIKOM IIPOI'DecCHB-
HBIMH, IO3TOMY He OBLIHA BOCIIPHHSTEI COBPEMEHHHKAMHA.
Tem He menee Jlamapk obeccmepTn CBOé UMH, BIIepBLIE
BBeIA B ynorpebieHue TEPMHUHEI «OHOJIOTHA», «II03BO-
HOYHBIE MXUBOTHBIE» M «0eCcII03BOHOYHBIE KXMBOTHBIE» W CO3JAB HNEPBYIO SBOJIIOIH-
OHHYI0 KOHIIENIIMI, JOKA3BIBAIOIIYIO caM (DaKT M3MeHAEeMOCTH KHBOH IPHPOAEL.

Bopr6a memxay KpeanuoHH3MOM M TpaHchopMuHsMoM. Bouabmmoi BKIam B pas-
BHTHE CPABHHUTENLHOH MOP(MOIOrHH H NAJeOHTONOTHH BHEC QPAHIY3CKHI YUEHBIA
Hopx Kosse. Hcecreays mckonmaeMele OCTATKH, OH YCTAHOBMI, YTO B JAaIEKHe
BpeMeHa 3eMII0 HacelsaJH APYrue OPraHW3Mbl, HEMOXOKHe HA HbIHE KHBYIIHX.
CpasruBas mckomaeMbie U coBpeMenHbie Gopmsel, . KoBre yeTaHOBUI npunyun
KOppenAyuy — COOTBETCTBHA YacTeill opranuama. CoriiacHo 3TOMy NPHHIHIY H3-
MeHeHHe OJHHX OPraHOB BJIEUET 3a co0OM M3MeHeHWe APYTUX, C HUMH CBA3AHHEBIX.

OpHakro, KpealHOHHCT IO CBOMM y0esKaeHuaM, s, Kiobse 00bACHAN cMeHY op-
raHIYecKoro MHUpa 3eMiHu KaracTpodaMmy, KOTOpPEe B TPOILJIOM IPOHCXOIHIH Ha
[IOBEePXHOCTH Hallell miIasHeTsl. OprasEusMel NOrubaau B pe3yabTaTe DA3IHIHEIX CTH-
XWiHBIX BeacTBHi, a 3aTeM cosgasanuck TBOPIOM B HOBOM BHe. MMeHHO mo3TOMY
HCKOIIaeMble OPTaHU3MbI OTJIHIAI0TCH OT COBPEMEHHBIX.
Wnesa o nepuoguyecKoM H3MeHeHHH 00/IMKa 3eMJIH Jer-
Jla B OCHOBY €0 Meopuu Kamacmpog.

Kpeanmormcer . KioBre u Tpamchopmuct 9. Hod-
(pya Cernr-Mnep MCHONBLIOBATH OOHH M Te e (QAKTEL:
NepBBIA — INIA NOATBEPKACHHS aKkTa BoecTBEHHOTO
TBOPEHUA W HEM3MEHHOCTH BHACB, BTOPOH — JJId AOKAa-
3aTeJIbCTBa MSMEeHAEeMOCTH OPraHM3MOB M HX 2BOJIIOIIHH.
Croop MexIy HEMHU BEUIHJICH B JUCKYCCHIO B IlapHiKcKo#
aKaJeMHH HayK, B X0oJe KOTOpo# mofesga ocrajacek 3a
KioBbe. HecmoTpsa Ha GoJbIHe PASHOTIIACUSA MEMKIY V&~
HBIMH, Pa3sBUTHe NAJEOHTOJIOTHH — HAYKH 00 HCKoIa-
€MBbIX OpranmaMax — CBIT'DAJIO BasXHYIO POJIE B CTAHOB- AThbeHH ?I‘Cod)d)pya
JIeHUH 9BOMIONUOHHON Teopru. Onnako B Havane XIX B.  Cenr-Unep (1772—1844)

Hop:x Kiosbe
(1769—1832)




nasa 1. WUCTOPUA 3BOJTIOLIUOHHOIO YHEHUA

KpeallMoOHH3M [IPOYHO YePyKHUBaJ MO3HIUH BO B3rIAAaX OOJBIIMHCTBA YIEHBIX HA
MPOKUCXOMKIEHNE U PAa3BUTHE OPraHNYeCKOro MHpA.

Tparcopmusm, KoHYenyus eduHoz0 NIAHA CMPOeHU, zpadayus, zpadyanu-
cmuueckas KOHUenyus, NPUHYUN KOppeasyuu, meopusi xamacmpog.

Bonpochbl U 3agaHuna

. B 4ém 3akn04alnTcs OCHOBHbIE Maen TpaHchopmMmuama?

Kem Bnepsblie 6610 BbICKA3aHO NPEANONOXEHWE O BANAHWK YCNIOBWIA BHELLHEN Cpefbl Ha
M3MEHAEMOCTb OpraHnamMoB? Kakoe aTo MMeno 3HaveHue A8 passuTua Maen asooLmun?
OxapakTepusyiiTe OBWXYLUIME CUnbl 3B0NIOUMKM, chopmynuposarHele X. B. Jlamapkom.
B kakom HanpasneHuu Lwina asosoums no flamapky (cm. puc. 5)7?

B uéM nposiBUNack ABOWCTBEHHOCTL B3rMAAoB XK. B. Jlamapka Ha asoniounio?

B yém otnmume B3rmagos K. JiuHHes v XK. B. Nlamapka Ha NOHUMaHWe KaTeropun «sua»?
CpasuuTe B3rnaabL Ha npupoay X. Kioebe 1 3. Xoddpya Cent-Unepa. B 4€M mx pas-
nnure? Kakoi Bknag BHECNW 3TU Y4EHbIe B CTaHOBMEHWE 3BOMIOLMOHHOR TEopun?
CpasHuTe B3rnaasl Ha npupoay K. Jlunxes, X. J1. Bioddona, 3. Xoddpya CeHT-Mnepa,
XK. KioBbe 1 X. B. NNamapka. MepeyeptuTe B TeTpPaab W 3anonHuTe Tabnuuy.

N oubk W N=

Barasasl yY4éHBIX 10JaPBHHOBCKOTO NEPHOJAa HA NPHPOIY

Yaénanie Hanpasaenme B HayKe OcHoBHBIE HAeH, KOHIEIIHK

HononuurensHas nHgpopmauuns

Ilns 06bACHEHUA IPUYMH HaMeHsaeMocTH oprarnamMoB K. B. JlaMapk chopMyiuposan
TPH «3aKOHA» 3BOJIOINMH OPraHMYecKOro MHpa.

1. Bakxon npamozo npucnocobiieHua O0BACHA NPUYNHY BOSHUKHOBEHHS IIPHCIO-
coBJIeHN y PacTeHWH M HUBIIMX XHMBOTHBIX — 3TO HEIIOCPEJCTBEHHOE BO3jelCTBHE
OKpyxawomeli cpearl Ha opraHuaM. B xadecTBe mpumepa OPUBOJHINCE Pa3IUUHBIE
(OpMBI IMCTOBOI IVIACTHHKHK y crperoaucra (pmc. 6).

2. BaKOH YNpaxHeHUs U HeYnpaxcheHus opzanosé 00bACHAJ BO3HHKHOBEHHE IPH-
crocobIeHHit v FKHBOTHBIX C BEICOKOOPPAHM30BAHHOW HepBHOH cHCTeMOH (I03BOHOY-
gbix). IIpuarHOI 3TOro ABJIEHHHA JlamMapK CUHMTAJ JJUTENbHYI HPUBLIYKY MHBOTHOTO
HMCIIONIBL30BATh WM He MCI0Jbh30BaTh TOT UJIKM MHOH OpPraH, a TaKiKe BHYTPEHHEe CTpeM-
JIeHVe OPTaHM3MOB K copeplueHcTBoBaHuio. Ilo Jlamapky, AnuHHAaA Iued V Kupada —
pe3yJiBTAT HNOCTOSHHEIX YIPaKHEeHWH NPH HOeJaHHU C AePEeBLEB JHCTHEB BEePXHEro
apyca. O6pasoBaHHe IJIABATEILHOH NEPENOHKH MEMKJY MalbIaMH y BOAOIJIABAIOIHX
OTHIL, JATYIIeK, BOAHBIX Yepernax, BhIAPHI OH OOBACHAN NOCTOAHHBIM yIDaKHeHHEM
KOHEYHOCTeH NP IIABAHNM, YTPATY HOT ¥ 3Mell — MOCTOAHHBIM II0JI3AHUEM IO 3eMJe.

3. Baxon Hacaedosarnua 6aazonpuobpeménnolx npusnarxos. CoriacHo sTOMy 3aK0HY
BCe IoJe3Hbe NPU3HAKM ¥ M3MEeHEHH#A, KOTOPhble BOSHMKAIH ¥ OPraHW3Ma B Ipolecce
€ro pasBUTHS, IePellaloTCcA 0 HACAEACTBY M 3aKPEILIAIOTCA B IOTOMCTBE. TOT Ipolece
HOCHUT IIOCTEIeHHEIH XapaKkTep U cmocobeTByeT GOPMUIPOBAHMI0 IPUCIIOCOOIeHNIA.



Pue. 6. PopMEl THCTOBOH MIACTHHKH y CTpesoiucra: | — JeHTOBHAHBIE IUCThA (HOPMH-
PYIOTCH IOA BOJOW; 2 — OBANBHBIE JHCTHA PASBUBAIOTCA HA MOBEDXHOCTH BOHI;
3 — cTpenoBHAHEIe THCTHA BHIPACTAIOT B HA3eMHO-BO3JYINHON cpele (cleBa — HaseMHAHA
¢opma crTpesonncTa, CIpaBa — BOJAHAHA)

§ 3. NpeanocbIKM BO3HUKHOBEHUS AapBUHU3MA.
HayuyHnas pestenbHocTb Y. [lapBuHa

Bcnomuute, kakme oTKpbITUS Bbin caenaqbl B @CTECTBEHHLIX HAaykax B Hadane
XIX B. KakoBbl Mx cOUMaNbHO-UCTOPUYECKUE NPeanoChUIKN?

B pavase XIX B. OTKDHITHA B €CTECTBOSHAHMH CYIIECTBEHHO MOKOIe0aIn Kpeamn-
OHMCTCKHE BO33PeHUA Ha npupoxay. OTnpaBHON TOUKOR AJIA 9TOTO MOCIYKHIA Pabo-
TBEI HeMelKoro puaocoda Mmmanymna Kanra o npoucxoxaerny CoTHEUHOH CHCTEMBI.
CHHTe3 OpraHMYecKOro BEL[ECTBA MOYEBHHLI, IIPOMBBENSHHBIH HEMEMKIM XHMUIKOM
Ppuapuxom Bénepom HaHéC ouyTHMBIH yAap MO BETAIHCTHYECKOH TEOPHH O
UBHEHHOM cute. B pusuke GBLT OTKPBIT 3aKOH COXPAHEHUA U IPEBPAIIeHIs SHePIHH.

PazpuTHe OHonornu B Hauane XIX sexa. B mepBoit monosune XIX 5. HaumHaeT
OBIcTPO paszsuBaThCA 3MGpHOJIOrHs. Brigaomuiica oTeuecTBeHHBIH YISHBLIH Kapn
Maxcumosuy Bap (1792—1876) 3am05Hu1 OCHOBEI Y4eHUA 0 3APOVBIULEBOM CX0D-
cmee. Hccaenys sMOPHOHBI TO3BOHOYHAIX XKUBOTHEIX, OH YCTAHOBHI CXOACTBO PaH-
HUX CTaAHil aMOpHOreHesa y BCeX HO3BOHOYHBIX JKABOTHBIX.

BecombIM J0Ka3aTeNbCTBOM POACTBA BCEX OPraHU3MOB, oburanmux Ha 3eMJe,
CTaJI0O OTKPBITHE MX KJETOYHOI'0 CTPOEHWS WM CO3ZAHUE HEeMeIKHMH YIEHBIMH,
3oos0roM Teonopom IlIBamuoMm (1810—1882) m GoraHMKOM MaTTHAacOM
IMne#inenom (1804—1881), 8 1839 r. KIeTOUHOIH TEOPHH.



masa 1. WCTOPWUSA 3BOJIIOLLUOHHOIO Y4EHUA

Cpezu poccHiiCKHX mpeAmecTBeHHHKOB Y. JlapBUHAa OZHO H3 MEPBBIX MECT IO
npaBy samumaer npodeccop Mockosckoro yEuBepcurera Kapn @ paHneBud
Pynse (1814—1858). Ou 6b11 cTOPOHHHKOM TpaHchopMusma. Msydas KHBOTHBIX
¥ UX HUCKOIAeMBIe OCTATKH, OH IPHIIEN K BRIBOLY, YTO Cpefia OOHTaHHA OKAa3hIBAeT
BOazelicTBHe Ha oprauamel. K. @. Pynse Takixe oTMeuas BO3MOMKHOCTh BHITECHEHHA
OJHOTO BHMA APYTHM M BRIMUDAHMS OJHOTO M3 HHX B pe3yibTarTe 60pp0bl 3a mumy
u Mecra oburanu#a. [lonoskenue KOHNeNnuy JlaMapka O BHYTDeHHEM CTPeMJIEHHH
OPraHU3MOB K COBEPIIEHECTBOBAHHIO OH CYUTAJ OMMUOOYHBIM.

BoabInoe BINAHYE HA CTAHOBICHHE dBOJIIOINHOHHON TEOPDHH OKasaja reoJIorud.
HccnemoBaHusa aHrauiickoro yuénoro Yapnsa Jlafiena (1797—1875), moxno-
SKUBIIIEr0o HAYAI0 UCMOPULEcKoMy Memody B Te0JIOrHHU, TOKa3ali CXOACTBO I'e0J0-
rHYeCKHUX TIPOIECCOB, NIPOTEKABIINX Ha 3eMJie B JIpeBHUE BpeMeHa U B HACTOAIlee
BpeMs. Biaronaps ero paforaM HadaJ0Ch aKTHBHOE H3y4YeHHe MCTOPHY 3eMIH U
OpraEM3MOB, HACEIABIIAX ¢ B DasHbIe Ieo/IOTHYeCKHe SII0XH.

Taxkum 00pazoM, OTKDBHITHS B €CTECTBEHHBIX HAYKAX NOATOTOBHJIM MOYBY IJId
BOSHMKHOBEHUS HBOTIOIAOHHOTO YIeHHUH.

“Kuszns u sayunan neareasuocTs 4. Jlapsuaa. OCHOBOIIOJIOKHHK SBOJIOIMOHHO-
ro yuenus Yapna Pobept [lapsun poguica 12 deppasns 1809 r. B MaseHbKOM ropoa-
ke IlIproc6epn (AHTIHNA) B ceMbe MOTOMCTBeHHBIX Bpaueil. Ilo cemeiinoil Tpaguiun
Y. JlapBHMH TOCTYIHJI B DANHOYPrCKHMil YHHBEDCHTET Ha MEJUINUHCKAN daKyabTeT,
a saTem mepeséincs B KemOpumxckuii yausepcuteT Ha Gorocnosckuit paxyisrer. Ho
Y. JlapBUHY He CY3KA€HO OBLIO cTaTh HacTopoM. B cTyaeHYecKHe IOl OH CTPAaCTHO
VBISKCH reonorued, 60TaHUKON M 300J0rHel, mocemian ofmecTB0 HATYPAJIHUCTOB,
re ciesia HecKOJMbKO HAYYHBIX JOKJANOB. B 5To ke BpeMsA OH 3HAKOMHTCH C TPY-
namu Y. Jlaitens, KoTopble OKa3aaH HA Hero Gonpinoe Bauaaue. [locie OKOHYAHHA

§ — | —

0

S a—-
1 e R §

Pue. 7. MapmpyT kpyrocsersoro nyremectsas . Jlappraa (1831 —1836 rr.)



§ 3. NpeanocLINKM BOZHUKHOBEHUA AapEMHU3Ma. Hayuwas peatensHocTs Y. [lapBuna

VHHUBEPCHTETa OH OTIPABUJICH B MATHIeTHEE KPYrocBeT-
HOe NyTelleCTBHEe HAa BOEHHO-THAPOI'Pa(GHUECKOM CyLHE
«Burae» B kauecTBe Harypasmera (puc. 7).

3a BpeMa nyremectBusa Y. Jlapsun cobpan Goraredi-
mue 300J0THYecKre, DOTAHWYECKHe, Male0HTOIOrHYe-
CKHE W TeoJIoOTHYecKHe KoileKnuu. Ou mayuan quiopy
u ayny HOxuo0it AMepukn u octpoBos Tuxoro okeana.
Ha l'amamarocckmx ocTpoBax OH OBHADYIKHJ ITHI[, HH-
rie fonee He BCTpedamIIUXcA. VIX IpeaKoM, IO Ipej-
moJyioxxeHno JlapeuHa, Mor OBITE OAUH U3 BHIOB I0MKHO-
aMepHKaHCKHX NTHIL (puc. 8). Usyyenne ocTaTKOB BEI-
MEPIOUX KHBOTHBIX M CPABHEHHWE WX C HEIHE KHBYIIH-
MH 0CODAMH NPHBEJIH €r0 K MELICJH, 9YTO COBDEMEHHEIH Hapas PoGepr Napeun
OPraHWYecKUH MUD ABJAETCA PE3YJILTATOM IOCTEIeHHO- (1809—1882)
T'0 PasBUTHA paHee CYIIeCTBOBABIINX BHUOB., B TeueHHe
ATUTeIBHOrO BpeMeHn OH o0pabaTeiBan coOpaHHEBIH MaTepHal, a TaKyKe H3yIa To-
CTHEHHA CeJeKIUH 10 BLIBeJeHHIO HOBBIX IIOPOJ »KMBOTHLIX H COPTOB pPACTeHMIl.

B Anriuu, crasuieit K cepenue XIX B. KpynHeHIIeH KAIHTATIHCTHIECKON nep-
JKABOU, OBICTPO PA3BHBAJIACH CEJIEKIMSA, YTO OLIZIO 06YCIOBIEHO Heo0XO0IMMOCTBIO
yBenu4eHHus 00bEMa CebCKOX03AMCTBEHHOTO MPOH3BoAcTBa. CO3aBaINCE HOBBIE
COpTa 37IaKOB, OBOIIHEIX KYJILTYD, HOABHJINCE BRICOKOIPOAYKTHBHEBIE TOPOILI KPYII-
HOTO POTaToro CKOTa, OBell, cBHHed u ap. IlpakTuka cemeKnuy HEOMPOBEPIKHMO
CBHJIETEIBCTBOBAJIA O CIOCOOHOCTH OPraHU3MOB U3MEHATHL CBOM NpU3HaKu. Mayuas

PactutensHoagHble
3emne Kueyr g

)

Kueyt 4

XeoADt

lananarocckue
OCTpoBa

KueyT Ha fepeBbax
Hacaxomomue

Puc. 8. Tananarocckue BLIOPKH



nasa 1. WUCTOPWUA 3BOJIIOLMOHHOIO YHEHUSA

IIpolece HCKYCCTBEHHOro 0T00pa KyAbTYPHEIX (JOPM OPraHU3MOB, JlapBUH NPHIIEN
K BBIBOJY, UTO H B MPUPO/ie TPOUCXOAAT AHAIOTHIHEIE ABJIEHHH.

B 1838 r. Y. [lapsuH mosHakoMuicsa ¢ counHeHHeM «ONBIT 0 3aKOHE HApPOMIO-
maceneHus» (1798) arauiicKOro CBAIEHHUKA, SKOHOMHUCTA U gemorpada Tomaca
MansTryca. B atom Tpyae MansTyc chopMyIHpOBall 3aKOH HapOZOHACEJeHHUs, CO-
IJIaCHO KOTOPOMY HACejleHHe DAacTéT B IeOMeTPHYEecKOH IpOorpeccHH, a Heobxonu-
MBIe PecypChl MOTYT YBEJIMUHUBATHCA TOJBKO B apudMeTHYeCKOH MPOTPEcCHH, 4TO
BeZéT K Gopnbe 3a cymecrsoBanue. Paccyskaenus Manbryca HaTonkHy AU JlapsuHa
HAa NAEI0 0 HAJIWMYHN W B OPTAaHAYeCKOM Mupe 60ps0bI 3a cymectBoBanne. CoryacHo
eil B IpHpOJe PO AaeTcA Topaszo 6osbiie ocobeil, YeM cnoco6HO BRIKUT. [lapBuH
mmoJiarai, ITo J00i opranuaM, KOTOPEIH ob1agaeT XoTA Obl HESHAYUTEIbHBIM IIpe-
MMYILIEeCTBOM Iepes APyruMu ocobsiMi, HMeeT GoJibIle IIAHCOB Ha BEIXKHBaAHUE, T. €.
B MIPHPOJie IPOUCXOAHUT eCTeCTBEHHLIN 0TOOD.

B 1858 r. Y. JlapBMH DOAYYMJ PYKOIHCH MOJIOJOTO AHIJIHHCKOTO YYEHOTO
Andpena Paccena Youxaeca (1823—1913), KoTOpLI# HE3aBUCHMO OT HETO
copMyIMpOBAN MPUHIUI ecTecTBeHHOro orbopa. Kak ormerun cam [lapsuH, co-
BriasieHne uaeil 66110 mopasuTenbHbIM. 110 HacTOAHUIO Apy3eil ofe cTaTLH M PaHHEe
nucsMo JJapBHHA, B KOTOPOM OH M3J1arajl OCHOBHBIE IIOJIOXKEeHUA CBoell Teopuu, ObLII
npejcTaBlIeHbl Ha 3acefanun JluEHeeBcKoro obmectsa B JloH1OHE.

B 1859 r. Beimen B cBer raasHbid Tpya Y. [apeuHa «O IDOMCXOM/IEHHUH BUIOB
nyTéM ecTecTBeHHOro orbopa, wiau CoxpaHeHHH OJaronpuATCTBYeMBIX IMOPOJ B
Gopbbe 3a KU3HB». JTa KHUra UMesa addexT pasopsasmeiica GoMObl. Vike uepes
roa oHA OBIZa M3JaHA HA HEMEIKOM fA3bIKe, a 4epes3 IATH JeT Ha pycckom. WUpen
JapBUHA HAIIN CPely YUYEHBIX KAaK CTODOHHHKOB, TAK H IPOTHBHHKOB.

B 1868 r. Beimen caexyiomuii Tpys Y. Jlapsusa — «MaveHeHHe moMamrHUX
JKHBOTHBIX ¥ KYJBTYDHBIX pacreHuii», a B 1871 r. — kHura «IIpoucxoxieHne
yeJIOBEKAa W TIOJIOBOI O0TGOp», B KOTOPOIl paccMaTPWBAJICA CAMBIN CIOMHBIH BOIpOC
SBOJIIOIMOHHOrO YYeHHA — AHTPOIOTeHes.

Bce Tpu cOYMHEHHA CYIIECTBEHHO IPOTHBOPEUH/IN TPAAUIMOHHEIM B3TJIAAM Ha
SKUBYIO IIPHPOAY M ABWJINCH HACTOAI[MM IepeBopoToM B Hayke. B Hux Y. JlapBun
M3JI0KHJI OCHOBHEIE IIOJIOMKEHHS pa3paboTaHHOM MM 9BOJIONHOHHOW TEOpHH U
0XapaKTepPHU30BaJ JBMKYIIHEe CHILI U PE3YJIBTATHI 3BOJIONMOHHOrO nponecca. Ero
kosutera A. Yomnnec npusHan npuopurer 4. JappuHa B paspaboTke TEOPHH eCTe-
CTBEHHOTO 0T60pa, BEIycTUB B 1875 1. KHUTY «[lapBHHU3M», OTKYZA U IOILJIO CaMO
Ha3BaHHE 3BOJIIOIIMOHHOH TEODPHH.

Vyenue o 3apodviuiesom cxodcmee, ucmopuieckui. memoo.

Bonpocskl n 3agaHus

1. Kakue oTKpbiTUS B Buonorum s Hadvane XIX B. cyllecTBeHHO nokonebanu KpeauvwoHWCT-
CKWe BO33PEHWs Ha XWBYID npupoay?



§ 4. Seomouua KynbTypHbIX GOpPM opraHmamos (no Y. JapeuHy)

. Pacckaxute 06 0CHOBHbIX aTanax Hay4Hoi aestensHoctu Y. JapeuHa.

Kakue coumanbHO-3KOHOMUYECKWUE MPeArnoCkIKK NOArOTOBUMAN NOYBY OJIA MOSBAEHWS
3BOJIIOUMOHHOIO yyeHus Y. JapsuHa?

HT10 nocnyxuno ocHoBOW Ans cosnaHua Y. [lapBuHOM TEOPUW eCTECTBEHHOIo otbopa?
KTo aBTOp TepmuHa «aapBuHnamM»? Kakos BKIag aToro y48HOro B Hayky?

S wN

§4. Osoniounsa KynbTypHbiX GOPM OPraHu3MoB
(no 4. Aapeuny)
PaccmoTtpuTe puc. 9—11. B kakom Hanpas/ieHnn NPOBOANNCS WCKYCCTBEHHbIN

0TOOP NpW BbIBEAEHWM NOPOA, KMUBOTHLIX U COPTOB PacTeHWit? YTo SBUNOCH
MaTepuanoM s UCKYCCTBEHHOro otbopa?

Emé mo Y. JlapBuHa 6bIJI0 IIMPOKO M3BECTHO, UTO BCE KYJIBTYDHBIE pacre-
HHUA 1 JOMAIIHHe KUBOTHBIE NPOH3O0ILIN OT JUKUX mpeAxoB. Hampumep, mpegxa-
MM JOMAaIlHUX KYD CUMTANNCH JHENHe OaHKMBCKHe KYDPHI, 4 PASJIHYHEBIX MOPOJ I'0-
nybeit (pue. 9) — nukuMil cKaTHCTHIA roay6s. Ho Kak MOTJIO BOSHHKHYTH TAKOEe

Puc. 9. TTopoab: rony6eii: I — modToBsiil; 2 — MaBIUHHNA; 3 — WHAMAH;
4 — axofuHem; 5 — NeHTOYHBIH TypMaH; 6 — aHMIHICKUH JYTHITIT



masa 1. WUCTOPWA 3BONMOLMOHHOIO YHEHMSA

pasHooGpasue nopox? Kakum obpa-
30M Y OPTAaHM3MOB HNOABHJINCH IIPH-
3HAKW, HECBOWCTBEHHEIE UX JUKUM
npeaxam? FIMeHHO Ha 5TH BOIIPOCHI
U mpeacTosio orBeTuTh Y. JlapBuHy.

HacaeacTBeHHOCTh H M3MEeHYH-
BocTh opramuamoB. C JaBHUX Bpe-
MEH, IpHUpyYad KUBOTHBIX M OKYJIb-
TYpHBas pacTeHUs, UeJOBEeK CTpe-
MHJICA COXPaHHTH y ocobeil moJes-
Hble 1aa ceda npussHaxku. Tak, B Te-
yeHHe KOPOTKOro IepHoja B OJHOM

Puc. 10. AukoHcKkasi (KOPOTKOHOTrad) IIOPO- U3 GepMepcKUX X03AHCTB AHrINHU

Ja OBEI (B IIEHTPe) M OBIILI ¢ HOPMAaJbHBIMH GbisIa BEIBEIEHA HOBAA TIOPOJA MEPH-

Horani HOCHBIX oBell. McX0IHO# 0c00bI0 115

orT6opa cTajl ATHEHOK, POJMBIIHMCA ¢ YAJIHHEHHBIM TEJIOM H KODOTKMMH HOraMu.

9TH NPU3HAKH ¥ MOCHYKHJIM OCHOBOW IJIA CO3aHMA HOBOH KOPOTKOHOTOH 8HKOH-

ckoit mopoxas! osen (puc. 10). AmanoruuyssiM 00pa3oM ObLIM BhIBEJEHBI TAKHE IIO-
poxsl cobaK, Kax OyJIbJOT M Takca, COPTa MAXPOBBIX a4CTP, MeOPTHHOB, PO3 U AD.

Y. JlapBuH Oo0paTHJ BHEMAHHE HA TO, UYTO NMOAOOHBIE M3MEHEHHA BOZHHKAIU
HEYACTO ¥ HOCHJIH CIIy4aiHbIN Xapakrep. Yame BeTpedantuch Oojiee MenKne, He3HA-
quTeILHEIC U3MeHeHnA. VIMeHHO OHHM M YYHTHIBAJIUCH B CeJIeKIHOHHO# pabore. Ha
ocHOBAHWH aT0r0 Y. JlapBUH NPHUIIES K BEIBOAY, YTO OPraHM3MaM IPHUCYIM JBa IIPO-
THBOIOMOMHEIX CBOMCTBA: HACIEJCTBEHHOCTh ¥ N3MEHUUBOCTh. Haciedcmeennocmy
KOHCEepBaTHBHA U ofecreywBaeT coOXpaHeHWe NPH3HAKOB, B TO BpPeMs KaK U3MEH-
yugocmsy IPHBOIUAT K NOABIeHU0 HOBHIX. OH BBIIETHJ H OXapaKTepHU30Bal IBe
OCHOBHBIE (DOPMEI H3MeHYHBOCTH: OIPEAEIEHAYIO U HEeONPeAeJEHHYI0.

Onpedenénnas, Wi zpynnosas, U3MeH4u60cms IPeACTaBIseT coD0H BUIMMYIO
(onpeenéHHYI0) OTBETHYIO PEAKIMI0 OPIaHM3Ma Ha BO3JEWCTBHE CPelbl. JroT BUT,
M3MEHUYHMBOCTH He HacJelyeTcd, H IPHW IpeKpalmeHHH geiicTBua GaxkTopa IpH-
3HAK BO3BpAIaeTcsi K MCXOmHOH dopme. Heonpedenénnas, niu undusudyanvias,
U3MEeHYUB0CcMb 0DyCcI0BJIeHA BHYTPEHHUMH NPHYMHAMH, OTCYTCTBYET y IPeAKOB
1 BOBHHKAET BHE3amHO. VI3MeHeHHA 9TH eJWHHMYHBI, HEaJeKBATHBI BO3/EHCTBUIO
BHELIHHX (DAKTOPOB, IMOABIAKTCA y OPraHH3MOB CIHOHTAHHO, 110 HEOOBACHUMBIM
npuunHaM (HeolpeZieIEHHO) M BCeTja HacHeLyIOTCH.

Ilomumo atoro Y. JlapBuUH BeIZeJUJ ellé OAHY (OpMY M3MEHYHBOCTH — CO-
OMHOCUMENbHYI0 (KOPPeNAMUEHYI0 ), TIPH KOTOPOH M3MeHEHHe ONHOTO NMPH3HAKA
06yCIOBANBAET NOSBIEHWE W APYrUX IpH3HAKOB. Tak, oH 00paTH]I BEMMAHHE HA
T0, YTO AJMHHOHOTHE rosy0u MMeIOT JIHHHBIE KJIOB H 11ek0; Oeble KOTEl U KOITKH
¢ TOTyOBIMH IJIa3aM¥, KaK IPaBHJIO0, MIYXH.

Jlobaa dhopMa maMeHYHBOCTH caMa 1o cebe ellé He MOKeT IIPHBECTH K II0AB-
JIeHHIO B IIPUPOJie HOBOTO BHJA — TAK jKe Kak 0e3 HAIpaBJeHHOH paboThl ceseK-




§ 4. 3sonOUMA KYNbTYPHLIX GOPM OPraHU3MOEB (no Y. AapsuHy)

Nuctosan

_@‘ KpacHoko4aHHas

4

benoko4yaHHas

Hvkas Cagoiickan

OHONETHARA

Puc. 11. Copra xanycTsl oropoHoii

OHOHEPA He BO3HHKHET HOBBIH CODT HJIM mopofa. [BHMikyImeil cHJIOH cosnaHms
KYJABTYPHBIX (DOPM OPraHU3MOB CHYKUT MCKYCCTBEHHEINH 0TOOD.

Poas uckycersennoro ordopa. Msyuas paory celeknuonepos, Y. Ilapsun nox-
POGHO M3Y4HJ MeTOJbl BhIBEJEHUA HOBBIX IOPOJ H COPTOB. TaK, MHOTOUHCICHHEIE
COpTa KAaIyCTHI OTOPOAHON OLLIM MOJyYeHBI OT HCXOZHOTO JMKOTO BHJA, IPHYEM
CeJeKNHsA BeJach B PA3HBIX HANIPABJIEHUSAX: Y KOYAHHBIX U JIACTOBLIX COPTOB 0TGODY
IIOABEPrajuch TaKkWe NPU3HAKH, KAK KOJIHWYECTBO W (GOpMa JAMCTHEB, 4 y IBETHOMH
KAIyCThl — pasmep colpeTwil (puc. 11).

OB00IIMB MHOTOBEKOBOIH ONBIT UEJOBEYECTBA TI0 CO3NAHUIO KYJALTYDPHBIX (hopm
opraEuaMoB, Y. [lapBMH OPHIIEN K CIeVIOIIMM BHIBOIAM.

1. Kax /bl cOPT MJIM TIOPOJA BBEIBEJIeHbI OT OJHOM MCXOLHOH dopmMeI, TpeACcTaB-
JIeHHOH AUKMUM BuAoM. [IpeAnochlTKoH [/IS BOSHHKHOBEHHS HOBBIX KYJIBTYDPHBIX
(hopM CHAYHUT H3MEHUYUBOCTL OPraHU3MOB.

2. BoIBeleHHe HOBBIX COPTOB M MOPOJ HEJb3s OCYIIECTBUTE IYTEM YIYUIIEHMS
VCIOBHI COZEP/KaHMA OPraHU3MOB, TAK KAK HET IIPAMOH 3aBHCHMOCTH MeXAY mo-
AABJIEHWEM HOBBIX [IPU3HAKOB M (paKTOPAMH BHEIIHeH Cpemsl.

3. OnHO M3 yCIOBMIl HONYYEHHS HOBOH KYJIBTYPHOM (hopMBl — BHesamHOe
BOSHMKHOBeHHE H3MEHEHWH Y eJMHMYHHIX ocobeil. Ho Takme ciayuam peixu u He
ABJIAIOTCA I'JIABHBIMH B CeJIEKITHH.

4. HoBble cOpTa ¥ NOPOABI — PE3YJILTAT AeATe bHOCTH YeJIOBeKa, BKIKYaIomei
ONEHKY MEJKNX M3MEeHeHHH y ocobeii, mog6op POAUTENBCKUX NAap, CKPEIIHBAHNE,
0T60p M 0TOpakoBKy. IIpH MHOrOKDAaTHOM IIOBTODEHHH 3THX onepanuii ygaérca
BBIBECTH HOBBIH COPT MJIM IOPOLY.
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TBOPUYECKYIO LIeJIeHATIPABIEHHYIO AeATeIbHOCTh YeJIOBeKa II0 BEIBEJEHHIO HOBO-
ro copra miau nopoasl Y. [lapsun HasBal uckyccmeernbim oméopom. Ilpupomxa mo-
cTaBifgeT HacleJCTBeHHbIe U3MEHEHHUA, a YeJIOBeK 0TOMpaeT cpeJH HUX MOJe3HbIe
1A ce6s ¥ BEIBOJHUT HOBble GOPMBI. ¥ CTAHOBHB NMPUYMHEL 3BOJIIOIHHA KYIbTYPHBIX
tdopm opranusmos, Y. [[apBHH mepemén K BEIACHEHHIO ABHKYINHX CHJI 9BOJIIONHH,
IeMCTBYIOIIKUX B IIPUPOJE.

HacnedemeenHocmy, U3MeHYUE0CMb: onpedenénnas (epynnosas), Heonpede-
Aénnaa (undusudyarvras), COOMHOCUMEeNbHAA (KOPPerAMUBHA )] UCKYC-
cmeerHbLl omoop.

Bonpocskl u 3apaHvs

1. Kak Y. [lapeuH 06BACHWI NPOMCXOXAEHUE Pa3/INYHbIX COPTOB KYJLTYPHBLIX PACTEHUA U
nopoa, AOMAaLUHUX XWUBOTHBLIX?

2. Kakue hopMbl n3meHunBocTv Boinenun Y. JapenH? CpasHUTE MX C COBPEMEHHOM Knac-
cudpukauven GopmMm M3MEHYNBOCTU OPraHU3MOB.

3. [o4eMy MCKYCCTBEHHbLIA 0TBop Y. [lapBuH Has3san OBWXYLLEHA CUNOii cenekumn?

4. Cpepgy COPTOB Takux KyNLTYPHbBIX PACTEHWI, KaK KPbIXXOBHWUK, CMOPOAWHA, ThiKBa, OrypeLl,
HabniogaeTca 6onbLioe pasHoobpasme NNoAos, B TO BPems kak paaHoobpasusa N1McTeeB
He BCTpeyaeTcs. Y pasfivyHbiX COPTOB KamycTbl OrOPOAHOR, HaoBoPOT, YPEe3BbIHaHO
M3MeH4YMnBbl MMCThA. OBBLACHUTE NOYEMy.

§5. dsonoumns enaos B npupoae (no Y. [lapeuny)

BcriomMHMTE, Kakux Barnapnos npuaepxueanuce K. NludHeid v XK. b. Jlamapk Ha
MOHVMMAaHWE CYLUHOCTU KATEropUn «BUO» WU «3BOIHOLNS».

JlapBHHOBCKOe MOHMMAaHHE BU/Ja OCHOBLIBAIOCE HA [IPUSHAHWH PEaJbHOCTH ero
cymiecTBOBaHHA B npupoge. CunTad BUJ OCHOBHBEIM 3TAIIOM HCTOPHYECKOTO Pa3BH-
THA opraHEudeckoro mupa, 4. JlapBHMH B TO ’XKe BpeMs IOJarai, 9TO BHJ SABIAETCH
pe3yabTaATOM AEHCTBUA JBHMKYIIMX CHJI DBOJIOIMUM.

W HTeHCHBHOCTH PAa3MHOKeHHA opranuamMos. OpraHu3Mel B GOTBIIHHCTEE CBOEM
oueHb mwirogosutsl. Emé K. JImame# mogcynTan, 9TO OT OJHOTO PACTEHHA MaKa MOM-
HO IOJYUHTH 10 32 Thic. ceMaH. CxonHoe siBIeHENe HAOIIOAAETCA ¥ CPelH XKHBOTHEIX.
Y. JlapBHH B KauecTBe IpUMeDa OIPHBE caMoe HeIIOAOBUTOE KUBOTHOE — CJAOHA.
On xuBéT o 100 1eT ¥ IPHHOCHT 3a Bech HePHOJ He Oojiee IIeCTH AeTEHBILIEH.
Tem He MeHee TOTOMCTBO OT OLHOM mapsl c1oHOB 3a 750 ser cocrasuio 661 19 Man
ocobeii. OmEAKO 3TOT0 He IMPOHCXOAUT. YHMCIEHHOCTh KAaMKJOI0 BUIA COXPaHAETCH
Ha Gojlee MJIM MeHee IIOCTOAHHOM YPOBHE, MePHOAMYECKM MOBBIMIASCH UIHA TOHM-
sxasick. Y. JlapBuH 00bACHAI 9TO OrPAHHYEHHOCTHIO IPHPOAHEIX PECYPCOB: IMHUINH,
BOJBI, MeCT OOMTAHMSA, CBETa W /P., 4 TAKIKe CayJYailHOH rubesbi0 OPraHM3MOB Ha
pasHbIX 3TAanax KU3HM. JIMIIE OTHOCHTENHHO HeGOJbIIOe YUCI0 ocobeil focTUraeT
IIOJIOBO3PEJIOro BO3pacTa M CIOCOOHO OCTABUTH MOTOMCTBO.
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Bopsba 3a cymecreopanue. HecoorseTcTBHE MEXIY CTPEMICHHEM OPraHM3MOB
K H30BITOYHOMY PAa3MHOKEHHIO ¥ OrPDAHWYEHHOCTHIO IIPHPOJHLIX PECYPCOB IIPHBEJIO
Y. [apBuHA K BEIBOAY O CYII[ECTBOBAHUH B IPUPOJE haKTopa, YHUUTOKAIOIIEro 4acTh
ocobeii. B meradopruecKkoM CMEBIC/Ie OH HA3BAJ ero 60puOOH 3a CYIeCTBOBAHUE.

Bopvba 3a cywecmeosarue — 3T0 COBOKYIIHOCTE BCeX OTHOILIEHHH ocobeil apyr
C IPYTOM M C HEXXMBOI HPUPOAOH, ONpefe/lA0HXCca CIIOCOOHOCTRIO JAaHHON 0co0u
K BELKHBAHMIO M OCTaBJIeHUIO moToMeTBa. U. JlapBuH BEIAENTHI TPH GOPMEI GOPBOEI
3a CyLecTBOBaHME: BHYTPUBHIOBYIO, MEKBHUIOBYI U 60pb0yY ¢ HeBIaronpuaTHEIMHA
YCIOBHAMM BHeUIHe# cpens! (puc. 12).

Brympueudosas 6ops0a 3a cyuecmaos8anie BOSHAKALT Me1y 0CODAMHE OLHOTO
BHJA U ABJIAeTCA HauboJiee 03KeCTOUEHHOM, TAK KaKk 0HA o0ycJIoB/IeHA UX OJHHAKO-
BBIMHY JKH3HEHHBIMH HoTpebHocTaAMY. Me)ky opraHM3MaMy OJHOTO BHIA BOSHHUKAET
KOHKYDeHIIMs 3a TePPHTOPHIO, UMY, CAMKY, yoexxwuimme. IIpm aToM ofHH ocobu
VCTYOAoT U MOTH0a0T B KOHKYPEHIHH, a APYyrue, Hao0opoT, BEIXKHBAIOT, 3aXBAThHI-
BalOT HOBYIO TEPPHUTODHIO, OCTABJIAIOT IOTOMCTBO. BHyTpHBHI0Bas O0ophba, MpUBOLA
K rH0esH OTAeNbHBIX OPraHU3MOB, ofecreurBaeT NpolBeTaHHe BHAA B IejoM, 60
BBIXKWBAIOT HamboJIee MpHUCIOCOOIeHHBIe 0C0OM.

KoHkypeHuma 3 Kapnuvkoebie fiepeBbs TYHAPbI

Puc. 12. ®opmer 60pebel 3a cymecreoBarue (no 9. [lapsuny): I — BHYTPHBHIOBAHA;
2 — memxBH0BaA; 3 — Goprba ¢ HeGNArONPUATHBIMY YCIOBUAMY BHEINHeH cpejb
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Mexceudosas 6opvba 3a cywecmaogarue IPOUCXOSUT MeX Y 0cOBAMH PasHBIX
BHJI0B, IDH 3TOM OQWH BHJ MOJABJIAET APYTOi, YTHETAET ero, a WHOIAa NPHBOAUT
K rubenn. 9rta dopma GopsObl HaOMIOZaeTCA BO B3aMMOOTHOIIEHUAX THIIA «XHII-
HUK — KepTBa», «IapasuT — XO3AHH». ¥ THeTaeMas 0co0b MOKeT BBIKUTH, eCIH
0 KaKWM-IHO0 npmumHaM uabe:xuT rubenm, HanpuMep, 3a CYET yMeHHA OBICTPO
OeraTth (oJieHH, 3aHIIbI), BO3BMOKHOCTEH IIBECTH U JaBATh CeMeHa HeCKOJIBKO pa3 3a
ce30H (acTyIIbA CYMKa, OAVBAHYMK) U T. 4. MeXay BHAaAMH MOXeT BO3HUKATL U
KOHKYPEHIHSA 38 TEPPUTOPHIO, IUIIY DU YCIOBHH, €CJTH OHH 3aHUMAIOT OJUHAKOBOE
MecTo B coobmecTse. Tak, U3 ABYX BHUOB CBeTOJIHOHMBEIX PACTEHHUH HA OJHOM JYTY
BBIJKMBAET TOT BHJ, KOTOPLIA ObICTPEE PaCTeT.

Bopw6a ¢ He6.1azonpuimHbimu Yclo8uiml 6HeulHell cpedvl cBI3aHa ¢ 0COOEHHO-
CTAMH KJIHMAaTa, peiabeda, I09BEl. DTH YCJIOBUSA B OJMHAKOBOH CTeIeHHW BIHMAKIOT HA
Beex ocobeil, 00MTAIOIIMX HA JAHHOM TEPPUTOPHH, HO BEI}KHBAIOT M MOT'YT OCTABHUTh
IIOTOMCTBO TOJbKO HamboJee xusHecnocobubsie. X MpusHaKM NepefalnTca MOTOM-
KaM, UYTO BeJIéT K COBepPIIeHCTBOBAHMIO IIPHCIOCO0IeHHOCTH K JaHHOH cpejle o01Ta-
gus. Hanpumep, B TYHApPe B pesyibTaTe TaKoi 60pb0ObI cOpMHUPOBANUCEH HePEBbA
KapJHKOBO#H (OPMBI, IPHUCIOCOOJEHHEE K JKH3HA B YCIOBHAX BEYHOH MepP3JIOTHI;
MJIEKOMUTAINNEe APKTHUECKOH 30HBI HMEIOT TOJICTHIH CJI0H MOJKOMHOIO ¥KHpa HIH
MOIIHBIH BOJIOCSHOH MOKPOB, 3AlUNIIAIONINE TeJIO OT OXJIaJIeHMs.

HiMeHHO B BBIXKMBAHHUU, BOZMOXKHOCTH OCTABHATEL motoMcrBo Y. JlapBHH BHIEN
OCHOBHYIO poJb 60pbbBI 3a cymecTtBoBaHWe. TOJIBKO B 3TOM CJyd4ae BO3MOMKHA
Iepejiada IO HACJIELCTRBY C IOCIEAYIONAM 3aKpellieHHeM B IOTOMCTEEe IPU3HAKOB,
KOTOpBIe ODECIIEYHIH BEIXKHBaHNE 0CODH.

Ecreersennsiii or6op. OTcyTCTBHE B IPHPOAE COBEPIIEHHO OMUHAKOBHIX ocobeit,
Jake Cpeld MOTOMKOB OJHOH poguTenbckoi mapsl, Y. JlapBUH 00BLACHHUI U3MEH-
YMBOCTBI NpH3HAKOB. OTIWYHMTE bHBIE NPU3HAKH HecyIeCTBeHHHI npu Giaro-
OPHUATHBIX, CTAOHIBHBIX YCIOBHAX cpefbl. OfHaKO B HeDJAroNpHATHRIX YCIOBHAX
mo6oe pasnuuMe MOKEeT YBeIWYHThH IIAHCH TOH HIM HHOH 0co0M Ha BHIKHBAHWE
WM crocobcTBOBATHL €€ rubesin. BpeaHble M3MeHeHHA Pe3KO YMEHBINAlOT IIaHCHI
ocobu HAa BEI)KHBaHWe, a MOJe3HbIe — YBEIMYMBAKIT HX, a 3HAYUT, 06ecneunBaioT
nepenady 3TUX NPHU3HAKOB IO HACJIEACTBY.

ComocTaBHB (PaKTHI M3MEHUHBOCTH W GOpnOBI 3a cymecTBoBanme, . llapsusn
c/lesia]l BTOPOM BBIBOJ: B NPHUPOAE MPOHMCXOAUT U30HMpaTelbHOE YHHUTOMEHUE 0]~
HUX ocobell M MpeMMyIlecTBeHHOe pasMHOXKeHKe npyrux. [Iponece coxpaHeHU:A 0/~
HuX ocobeil 3a cuéT rubesu APYTrUX OH HAZBAJ ecimecmeerHblM 0moopoM. ITOT Tep-
muH Y. [lapBHH HUCIOAB30BAJ 10 AHAJIOTHHU ¢ HCKYCCTBEeHHBIM oT60poM. [leiicTBueM
ecTecTBeHHOr0 0TO0pa OH OOBACHSAI CYIIeCTROBAHME 0COOBIX HACEKOMBIX HA OCTPO-
Be KepreieH, OTKDBITOM BCEM aHTAPKTUYECKHM BeTpaMm. Myxu n 6a604KkM HaA 23TOM
ocTpoBe GECKPBLILI HIIM HMEIOT HeJOPA3BUTEIE KPbLUIbs, I03TOMY He MOJAHMMAIOTC
B BOBAYX, a 3a6uBarorca B YKPLITUA. Biarogapa 9ToMy OHHM OKa3alHCh CIOCOOHBI-
MH OCTaBAATE noromcTBo. Ocobeil e ¢ HOpMaJIbHBIMU KDBLILAMHA BETEP YHOCHI B
oKeaH, ¥ oHHM norudanu (puc. 13).
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MarepuanoMm i eCTECTBEHHOTO OT-
bopa ciIy:KaT NpUSHAKH, BOSHHUKAIOIIHE
B pe3yabTaTe HeOUPeAeJSEHHOW M3MeH-
guBocTH. B npomecce 6opsbel 3a cymge-
CTBOBaHME y OT/eJIbHBIX ocobeii Giaro-
Japd HacJeJCTBeHHOCTH 3aKpeILIATCH
CHOHTAHHO TIOABUBIOHECS M3MeHEeHHA.
B pesyawsraTe ecTecTBeHHOrO 0T6OpA BhHI-
JKHMBAIOT JIMIIL Te OPraHA3MBbI, KOTOPEIE 00-
JIaal0T IPEeHMYINEecTBOM IIepe] APYTuMu,
T. €. oTOOp HalpaBjeH Ha COXPAHEHHE B
IIOKOJIEHHAX OJaronpuaTHBIX HPH3HAKOB.

HacnegcTBeHHYI0O H3MEHUYHMBOCTD,
00pbOY 3a CYIIeCTBOBAHHWE U €CTECTBEeH-
HEIH oTOop Y. lapBuH HaszBaa ABHKY-
IAMH CHJIIAMY 3BOJIIOIHHA,

IIpucnocodaenus — pe3yjbTaT ecre-

Puc. 13. Hacexomsie octposa Kepresen:

I — myxa ¢ HeJJOpA3BHTHIMH KDELILAMH;

2 — 0GabodYka C HEJJOPa3BHTEIMH KDBLIbSA-
MH; 3 — OecKpaLIas Myxa

cTBeHHOro oTdopa. CoriacHo sBOMIONMOHHON Teoprn Y. JlapBuHA B peayibTaTe ecTe-
CTBEHHOTr0 0T00pa y OPraHH3MOB BO3HHKAIOT npucnocobiernus. Hampumep, hopmu-
poBaHHe JJIHHHOHN meu y :xupada o6bACHAETCS BELIKWUBAHMEM TOJNBKO TeX ocobeii,
KOTOpPEIe MOTJIH obecneuuTs cebs nuinei B yea0BHAX apUKaHCKHUX caBaHH. ToT xe
taxr . B. Jlamapk o0BACHAJ CTPEMIIEHUEM IPEAKOB Kupada BEITATHBATE IIEl0,

T. €. YOPasXKHATHL opraH (puc. 14).

Puc. 14. O6pasoBanne AIMHHON Men y xupada COrTACHO B3TIATAM HA 3BOJIOIHIO:
1 — . B. Jlamapra; 2 — Y. llapsuna
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BriBaer Tak, 4TO IOJIE3HEIN B OJHUX YCIOBHAX OPraH CTAHOBHTCSH GECIIONIe3HBIM
B apyrux. Hanpumep, y BogomraBamomux Oty (YyTOK, Iyced W Ip.) MEKIY Hab-
MaMH{ MMeIOTCHA IIePeOHKH KaK Pe3yJIbTaT IPHUCIOCcO0JeHHOCTH K cpejie OOHTaHHuA.
Opuako nTHna Gperar ¥ ropHbie I'yCH HUKOTAA He CAAATCH HA BOJY, XOTA U UMEIOT
TAKOE e CTPOeHHeE 3aJHUX KOHeuHocTel. B To e BpeMA Yy BOLHOTO BOPOOhA OJIATIKHA
EPernoHKH MeXIY [MalbIlaMH OTCYTCTBYIOT, HO OH IIPeKPACHO HBIPAET U J0oOBIBAET
nuiry nox Bopoi. Y. JlapBuH 00BACHAT 5TO TEM, YTO NAaHHBIA BUJ HeAaBHO TIEPEIEN
K 00MTAHHUIO B HOBBIX YCJOBHSAX, IPHUCIOCOOJIEHHA y HErO emlé He BhIpaboTaluchk,
TaK KakK 9TO JJIUTEeJLHBIH M MOCTeNeHHBLIH mpomecc.

Taxwum obpasom, IpucOcObIEeHNA, BOSHUKIITHE ¥ OPraHU3MOB B OJJHUX YCJIOBUAX,
MOT'YT OKAa3aThcsd Hea(DHEeKTHBHBIMH WM Jake BPeNHLIMH B IDYIrHX. Ty ocobeH-
HOCTh Y. J[apBHH HA3BAJ NPUHUUNOM OMHOCUMENbHOU 0PZAHULEeCKOl Yeaecoodpas-
HOCMU, T. €. NPUCNOCODJIEHHOCTb OP2AHUIMOE K cpede o0umarnus OTHOCHUTEJIbHA U
yTpadMBaeT CBOE 3HAYEeHHE IIPH M3MEeHEeHHWH YCJOBHH CYIecTBOBAHUA.

JuBepreHius NpH3HAKOB ¥ BHAooOpasoBanmne. Ené ofHUM pesylIbTATOM ecTe-
crBeHHOro oroopa Y. JlapeuH cumTan o6pasoBaHMe HOBBIX BHIOB.

Kaxk 651 Hu 0bL1H OIM3KH 0cODM APYT APYIY, B IPHPOJe OeHCTBYIOT 3aKOHOMED-
HOCTH HEOIpeAeNéHHOW U3MEeHYHBOCTH. BHYTpH KasI0ro BUAA BCerjga UMeloTcA pas-
nauuus. YeM miupe crneKTp U3MeHUMBOCTY BUAa, TeM DOJbIIe MIAHCOB Y OTAEIBHOIO
oprausMa BhIKHUTE. Oco0H CO CXOAHBIMY NPH3HAKAMH BCTYIAKOT B fojiee MKECTKYIO
60ps0y U B mpoecce ecTeCTBEHHOTO 0TOopa uarie norubawT. IIpeumymiecTBo moay-

Puc. 15. HapacTanue npu3HakoB y JBYX Hopoj ronybeil B TedeHHe TPEX BEKORB:
1 — rpybacTerii (maBauHUK) rony6b; 2 — roay0b-IyThIII
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yaroT ocobu ¢ HauboJiee YKIOHSAIOIUMHUCA IPU3HaKaMi. B pesyabrare B MX HOTOM-
CTBe TIOCTENEeHHO HAKAaNJIHWBAlOTCA M yCHIuBapTcA pasnmuud. [lomobHoe ABIeHHE
Y. dapsun mabawogal u B celleKnuu. HanpuMmep, oL AeHCTBHEM HCKYCCTBEHHOTO
orHopa MOCTEeNeHHO HAPACTANH Pasiuuus ¥ mopoj roxybeit (puc. 15).

PacxoskneEne IpH3HAKOB, BO3HUKAIOIIEE 0] JeHCTBHEM ecTeCTBEHHOT0 0TOO0pa,
B peayJbTaTe KOTOPOIO M3 OJHOM MCXOAHOM dopMbl 06pasyroTea e u bosee mouep-
Hux, JlapeuH Haspan dueepzenyuel (ot aar. divergo — OTKJIOHSAKCH, 0TX0XKY). OH
CUMTAJ, UTO MMEHHO [MBEPreHIUA IIPU3HAKOB JIe}KUT B OCHOBE BUA000pasoBaHMA.

Wrak, cormacuo Teopun Y. JlapBuHA POACTBEHHEIE BHALI UMeIOT 06mero mpen-
Ka. CrelneHp pPOACTBA OPraHM3MOB OTPaXKaeT cHCTeMaTHKa. B mpoinecce ecTecTBeH-
HOTO 0TOOpPA 4acTh BHAOB BHIMHDAET, a COXPAHHBINNeCA BHOBb 00Pas3ylOT CHEKTD
W3MeHUHMBOCTH. BO3ZHMKHOBEHHE HOBBIX BH0B OT O0IIEro mpeaKa B pe3yJbTaTe JH-
BepreHIIHH IIPM3HAKOB Ha3BIBAIOT gudoobpasosanuem (puc. 16).

micE F

Puc. 16. Cxema jguBepreaTHO# ssomonuu Bunoe (mo Y. [Tapsury): A—L — BHABI OJHOTO
rakcoHa (A, I — BUABI ¢ pasHOBHUAHOCTAMH; E, F — BHJBI, He OpeTepresllde H3MeHEHHN;
B—D, G, H, K, L — BRIMepIIHe BHJbl); @—2 — HOBEIe BHJbI
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Brisoasr 3 9BomonuonHOI Teopun Y. Japeuna. [IprurEaME DBOTIOIHUHE BULOB

B IpUPOJie, COTTTIACHO 3BOJIIOIHOHKHOM Teopuu Y. JlapBUHA, ABIAIOTCA HHTEHCHBHOCTD
Pa3MHOKEHHS OPraHM3MOB M OrDaHMYEeHHOCTh IPHPOAHBIX pecypcoB. Beiepcrsue
aToro npomcxonur Gopwrba 3a cymecrsopanmne. Hanuune HacaencTBeHHON H3MeHYH-
BOCTH ¥ OODBOEBI 3a CYyIIecTBOBAHHE BeNET K eCTeCTBeHHOMY oTHopy. PeayibTaToM
eCTeCTBeHHOI'0 0TOOpA ABJIAIOTCS BOSHHKHOBEHHE IIPHUCIIOCOOIEHHOCTH OPraHU3MOB

K cpeje o0HTaHHA U 00pasoBaHMe HOBLEIX BHIOB (Tadua. 1).
Tabauuya 1
OcHOBHEBIE NOJIOKeHHA IBOMIONHOHHOH Teopun Y. Jlapenna
IIpHYHHEI 3BOIOIHN CheacTBHA 3BOIIOMHH PeayasTaTsl 9BOMIOIMH
1. HTeHCHBHOCTE PA3MHOKE- 1. BosHuKHOBEHHE
HHAA OPraHU3MOB Bopsba Ecrect- OpHCIoCcOBIeHHOCTH
2. OrpaHWYeHHOCTE IIpH- 3a cyime- BeHHBIH OPTaHU3MOB K cpeje
POJHBIX PEecypcos CTBOBaHHE or6op obmTaHuA
3. HacuencTBeEHaA U3MEH- 2. ObpasoBaHHE HOBBIX
YHBOCTH BHJIOB

OBOMIONHUA HAET NYTEM HAKOIUIEHHWS PA3NMYHi — JUBEPreHIUM NMPHU3HAKOB,

4TO NPHBOAUT K OCnabJeHHI0 DOJCTBa MeXIy BUAAMH. B pesynbTare 3BOJIIOIHHA
IPOHCXOJHUT obImee MOBHIIIEHHE YPOBHA OPraHU3AlHUU KHEBOTO.

Bopeba 3a cywecmeosanue: 6HYmMpusudosas, menceudosas, ¢ HebIazonpuam-
HbLMU YCROBUAMU 6HeulHell cpedbl; ecmecmaeH bl ombop;, NPucnocodieHus;
NPUHYUN OMHOCUMENbHOL 0P2AHUYLECKOl Ueneco00pasHocmu; npucnocobieH-
HOCMb 0P2AHU3MO8 K cpede odumanus; OueepzeHyus; 6udoo6pazosanue.

Bonpocsl u 3apgaHus

1.

Yem 0BBLACHAETCS OTHOCUTENIBHOE NOCTOAHCTBO YUC/IEHHOCTH BUOB OPraHuaMoB B Npu-
poae? OTBeT NoscHUTE.

KakoBbl Npu4unHbl 1 cneactsva 6opebbl 3a cywecTBoBaHne? Kakoe 3HavyeHwe ans Heé
MMEET MHTEHCUBHOCTb Pa3MHOXEHUS OPraHn3Mos?

Oxapakrtepusyiite dopmbl 6opebbl 3a cywecTBoBaHue, BoloeneHHbie Y. JdapBuHom
(cM. puc. 12). B 4ém mx paznnymsa n cxoacteo? Kakas n3 dopm 6opebel 3a CylLEecTBO-
BaHue siBnseTcsa Hanbonee xécTtkon? OTBET NnoacHUTe.

Y10 Takoe ecTecTBeHHbIn 0TBOp? B peaynstate 4ero oH NpoMcxoamT?

O6bACHUTE C NO3ULUMKM Hay4HbIX B3rmanos K. lunnes, X. B. Jlamapka v Y. lapsuxa cne-
ayouie dakTbl: a) BO3HMKHOBEHWE NNaBaTeNbHOM NePenoHKM Y BOO0MNNABAILWMX MTHLL
6) oTCyTCTBME KOHEYHOCTEN Y 3Mel 1 Be3Hormx swepuu,.

Kak 4. [lapsuH o6bAcHAn oBpa3oBaHve B NPMPOAE HOBbIX BUOOB?
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§6. Pazeutne 3BOMIIOLNOHHOW TEOpPUU
Y. AapBuHa

Ha3oBuTE OCHOBHbLIE MONOXEHWA 3BONIOLUMOHHON Teopun Y. [dapeuHa. B 4ém
COCTOMUT €€ OTNNYME OT paHee BbiABUHYThIX SBOMOLMOHHbLIX KOHLENLMA?

OcuoBuas 3acayra Y. JlapBuHA COCTOUT B TOM, YTO OH BIIEDBbIE 00BACHUI IIPO-
L[eCChl Pa3BUTHSA OPIaHM3MOB B 00pa30BaHHUA HOBBIX BH/IOB JeHCTBHEM €CTeCTBeHHBIX
33aKOHOB NpHpoAbl. M3y4unB orpoMHEIHN (haKTOOTHUYECKHH MATEePHAI, YYEHBIH BCKPBLLI
Pl 3aKOHOMEPHOCTeH, YCTAHOBUI NPHUYHHBI, CIEJICTBHS M Pe3yAbTAThl 3BOJIIOIMH.
PazsuTHe 6MOIOrHH MOATOTOBHIIO IOYBY [JIsi MOABJICHNS SBOJIONHUOHHON TEOPHH, HO
noragobnnca reami Y. lapeuHa, uTo0bl YCTAHOBUTH OCHOBHYIO ABHIKYIIVIO CHIY
9BOJIIOIHH — eCTeCTBEeHHLIN 0TOOp.

Knaccnueckwnit nappuausm. JlansHeliniee passuTHe 3BOJIOIHOHHOH TEODHH
Y. JapBuHaA NPOXOJHJIO B HECKOJILKO 3Tanos. Ilepsrrit aram (1859—1900) moxHO
OXapaKTepH30BaATh KaK II€PHOJ CTAHOBJIEHWUA JapBHHU3Ma. MHOIHMe Imporpeccus-
Hble OHMOJIOTH TOTO BPEMEHHU IPHBETCTBOBAJMN IOABJeHMe Teopuu [lapBHHA H co-
JelicTBOBaNHN eé pacnpocrpaHenuio. OCHOBHBIMU IpomarasaucTaMu upei Jlapsuna
cramu A. Yonunec, T. Tekcau, B. 0. Kosanesckuit, A. 0. KoBanmeBcKkuii,
HU. U. Meuaukos, K. A. Tumupsases, 3. 'exkens, A. Beiicman u ap.
WX paboTel B pasAUyuHBIX 0018CTAX OHOJIOIHH ¥ MEIHIIUHEL CIIOCOOCTBOBAJIN YTBEPAK-
JeHHI0 U PacIpPOCTPAHEHWIO JapBHHH3MAa. KOHIENIWA 0 HEH3MEHHOCTH BUAOB
OKOHYaTEeJBHO IOTepIesa TopaskeHWe. B aToT mepuox oQopMUICA Kaaccuyeckuil
dapeunusm, B OCHOBE KOTOPOTO JIeKala JapBHHOBCKAS TEOPHS €CTECTBEHHOT0 0TOOpA.

Ilepuos cTanoBIeHNs TapBHHHU3MA COIPOBOMAJCA OYPHBIM Pa3BHTHEM ODHOJIO-
MY U TOMCKaMHM J0KAa3aTeJIECTB SBOJIOIUOHHOI Teopuu. B 6monorunn xKouma XIX B.
rJIaBEHCTBYIOIIMM CTAHOBUTCH UCMOPUYECKUl nodx00.

OpBaKo NOMHMO CTOPOHHHUKOB V 9BOJIIOIMOHHON TEOPHH OKAZAIOCH HEMAJIO TIPO-
TuBHHKOB. Tak, Y. Jlaitens m K. M. Boap He npussaau reopuio Japsuna. Hekoropsie
y4éHEIe, CpPell KOTOPBIX ObLI J.TeKKensb, NpeANpHHEAMANH MONLITKH 00BeIUHNATD
JapBHHU3M H JaMapkuaM. I[Ipamomy nprcmocob/ennio opraiu3MoB K cpejie obura-
HHA H eCTeCTBEHHOMY 0TOODY OTBOAMJIACH ONHMHAKOBAS POJIE B 3BOJIOIHH.

B pefictBuTenbHocTH B Teopuu Y. JlapeuHa OGbLI0 HEMAaI0 YA3BHMEIX MeCT — Ha-
VKa TOrO BDeMeHH elllé He MOTJIa OTBEeTHThL Ha MHOTHe Bompockl. Tak, eciiu IpUHATH
uneo JlappiHa 0 IUBEPreHTHOM IPOMCXOMKIEHHH BHUIOB, TO W3 JTOT0 MOJOMEHHUA
BBITEKAET, YTO KOT/a-TO Ha 3eMJie BbLI TOJLKO OAUH BU/. EC/IU COBepIIIeHCTBOBAHIE
npucnocobaeHnHE IPOMCXOAUT B Pe3yJIbTaTe eCTeCTBEHHOro 0Thopa, To, ClAe0BaTe b
HO, OBLIO BpeMsA, KOTJa ¥ OPTaHH3MOB IPUCIOCO0IeHNA OTCYTCTBOBAIH Boobme. To
u apyroe abcypAHO, HO TeOPHA He JAaBAJa OTBETOB HA HTH BOIIPOCHI.

Cornacro Teopun Y. [lapBrHA B Ipolecce 3BOJMIONAE 006pasyloTca BhICIIHE (Op-
Mbl, & HU3IIKHE 0OOpPeUeHEl Ha BEIMHpaHue B 6opube 3a cymecrsoBarue. Ho Beakyro au
rpynny »xAet BeiMupanue? B uém npuunaa Beimupasus suga? Kak rorna o6bsscHATE
(haKT HaIWYHA B COBPEMEHHOM MHUDe HapAAY C BBEICIIAMH (POPMAMH M HHIMHX?
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W, HaKoHeIl, B YéM CYTh HEONIPeAe I HHOM N3MEeHYHMBOCTH, KAK OHA BO3HUKAET? ITH
BOIIPOCHI 3aiaBajii onnoHeHTH! [lapBuHA.

Anrnuiickuit nHKeHep . J[KeHKUH onyOJIMKOBAJ ONHO M3 CYIIEeCTBEeHHBIX
BO3pa’KeHu# TPOTUB 3BOMOMUOHHON Teopun Y. [lapuHa. O6bACHAA BOSHHKHOBE-
HHUe WX NCUe3HOBEHUE ONpeAeéHHBIX MPU3HAKOB, [[apBHH CUHTAJ, 9YTO IOTOMKH
HACJEAYIOT IO IOJIOBHHE IPHU3HAKOB 0T 0oboux poputeseii. Mcxona ua aToro moso-
Keaus, [[PKeHKHUH IIOJCUMTAJ, YTO [IPH HAJHYHMH KAKOT'O-TO IIOJIE3HOTO IpH3HAKAa
y OZHOTO M3 POAMTeNeH y IOTOMKA OKA3BIBAETCH JIHUIIb MOJOBHHA () IpH3HaKa.
B crepyomeM MOKOJEHUH HACIEAYETCH TOJBKO ' /4 yacTh IpHU3HAKa. B peayabrare
yepes HECKOJIBKO MMOKOJEHUH NPU3HAK JOJMKEeH COBCceM HCues3HyTh. OmHaKO B mpH-
poZe MPOUCXOAUT YANBHUTEIBHO CTONKOE IIOBTOPEHHE ¥ OTAEeNbHBEIX 0cobell HEKOTO-
PHIX IPHU3HAKOB Uepesd psj NoKoJeHuid. Yem aTo Mo:kHO 00bsAcHATH? Y. JlapBHUH BHI-
CKa3bIBaJl MBICJIb 0 «HepasbaBJIeHHOI» HAcJeICTBEHHOCTH, OJHAKO OINPOBEPTHYTH
wiA 00BbACHUTE «KomMap [»keHKHHAa» (BhIpakeHHe [lapBHHA) OH He MOI': 0 HOAB-
JIeHHA TeHEeTHKH OCTaBaJIoCh emé oxkoJo 40 jer.

Kpuzuc knaccuueckoro mapsuauama. Korerp XIX — navano XX B. Xapakre-
pusyeTcA pasBUTHEM JKCIEPHMEHTAJBHOIO HamIpaBieHHA B Ouonorum. BHOBL OT-
KPBITBIE 3aKOHBI TeHETHKHU ITO3BOJIMIIN YCTAHOBHTD JUCKPETHBINM XapakTep HacJel-
crBeHHOCTH. « KommMap [[»KeHKHHA» NOJIYYNJI HaydHOe 00bsACHEeHHe, CHABIIEe OJHO
M3 IJIABHBIX BO3PAXKEHHH KJIACCHYECKOMY NApPBHHH3MY. ¥ CHJIMA YYEHBIX OBLIM Ha-
[IpaBJeHLl Ha IMIOMCK NPHYHH [IOABJIEHHA MYTAIllMHA U OIpefesieHUA UX DOJH B 3BO-
monuad. JlansHeiinlee pa3BATHE TeHETHKH IPHUBEJIO K KPU3UCY KJACCHUECKOro Jap-
BHHH3MA. JT0 OBLJIIO BTOPLIM 9TAIllOM Pa3BUTHA 9BOJIOIHOHHON Teopun Y. JlapBuHa.

Vuénsle-reHeTHKH Hadaia XX B. — B, Moranucen, . e ®pus, ¥. Barcosn,
clleslaB PAJ BaXXHBIX OTKPBITHM B 006J1aCTH 3aKOHOMEDHOCTEH HACJIeJCTBEHHOCTH H
M3MeHUYMBOCTH OPraHU3MOB, TPOTHUBONIOCTABIIM UX Teopun Y. [lapBrHA 1 OTBEpIJIH
caMy Hel0 ecTecTBeHHOro or6opa. OTCyTCTBHE SKCIIEPUMEHTANIBHON 0a3bl y JapBH-
HH3Ma Jejajio ero Ha TOT MOMEHT TOJbKO HAy4YHOI I'UIIOTe30M.

McKyCCTBEHHO IOJIYYEHHBIE M M3YUeHHble MYTAIIHH HOCHYXKHUIH OCHOBOH IJA
(hopMHUPOBAHUSA MYMAYUOHHOLL Meopul 360LI0UUL, AIHA MYMAYUOHUIMA, CO3aTeIeM
koropoit 6e11 I'yro e @pus. [IpuBepKeHIBI 9TOH TEOPHH CYHUTAJH, 9TO OCHOBOM
9BOJIIOMHA ABJAKTCA MyTallud, B Pe3yJIbTaTe KOTOPHIX BOSHHKAIOT HOBEIE (DOPMBIL.
Poxab ecTecTBeHHOr0 0TOOpa B 9BOJIOI[MOHHOM IIpPOIlecCce OTBEprajach, Tak Kak
CYMTAJIOCh, UTO KAXXIbLIil HOBBIM HACJEJCTBEHHBIM NPHU3HAK — MYyTallld — ViKe
MOJKET IIPUBECTH K OOpA30BAHMIO HOBOIO BHA. BOZHHKHOBEHHE IPHCIIOCOOJIEHHI
MYTAIIHOHHAA TEOPUA IBOIONUH 00BACHAA TTIOABIEHNEM OJHOPA30BhIX, CAYIalHbIX
MyTamuii, a2 He OCTeIeHHBLIM O0TGOPOM HJIM IPAMEBIM IIPHCIOCOOIeHuEeM.

Takum obpasom, 6ypHOe pPasBUTHeE FeHEeTHUKH B IEePBOM YeTBePTH XX B. IPHBEJIO
K CO3JAHWIO HOBBIX 5BOJIOIMOHHLIX Teopuii. EcTecTBeHHOMY 0TOODY B HHX OTBO-
IHuiIack BTOPOCTENIEHHAA POJib. B TO K€ BpeMsi OTKDBITHE MYTAIlMH INOATBEPAKIAIO
BEICKas3aHHYI0 J[apBMHOM HJEI0 0 CYIIeCTBOBAHHMY B IPHUPOJIe MaTepuasa Ais orbopa,
00'BACHAJIO IPUUNHY HEOIPeAeJEHHOM HACIeICTBeHHOH H3MeHYHBOCTH.
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DopMHpOBAHWE CHHTETHYECKOH Teopum dBosaonuu. B 20—40-x rr. XX B. Ha-
YaJcs CIeIYIONIHE 9Tal B PASBUTHH TaPBUHU3MA. Y CIeXH B pAne obracTeil OHOIOTHH
NpPUBEJH K (POPMHUDOBAHMIO CHHTETHYECKOr0 HAMPABIEHUA B TEODHHU SBOJIOIHH,
COeJHHUBIIETO JapPBHHU3M C FeHETHKOH M 9KOJIOTHeH.

Hawubosee BayKHBIMHU ABHINACH OTKPBITHA aMepuKaHcKoro yuénoro T. Moprama
H ero HMIKO0JEI. BBIIM yCTAHOBJIEHBI JIHHEHHOE DACIOJIOJKEHHe 'eHOB B XPOMOCOMe,
pPexKoMOMHAIIMY TeHOB B IIpOIecce KPOCCHHIOBEPa, c(hOPMYJIHPOBAHA XPOMOCOMHAA
Teopus HacjaeACTBeHHOCTH. CTaso BO3MOMKHBIM HCKYCCTBEHHOE TOJIYIeHHe MYTaIlHii
U UX u3yuyeHHe B JabOOpPaTOPHBIX YCIOBHAX.

B 20—30-x rr. XX B. npeJupuHEAMAIOTCS NONBITKH 00BeIMHeHHA KJIACCHUYECKOr0
DapBUHU3Ma U reHeTuKHU. BaskHoe srauenne nmenn paborer C. C. HeTBepHuKoOBa
110 M3Y4YeHUI0 NPUPOAHBIX MMONYIAnUi Aposohunsl. B xone nccnefoBamwi yUSHBIN
O0HADYKHUJ HAJIWYHE B 3THX HONYIANUAX O0JBIIOr0 YHCJA PAsJNYHBIX MYTAaIlUi,
9TO MOTBEPANIIO IIPEeII0JIO¥EeHNe O CIy4alHOM, HeHATIPDABJIEHHOM XapaKTepe MyTa-
nuii. Bneperie ObL1a IO BeieHA TeHeTHYecKasn Das3a mox gapsuauaM. Ha cTeike HAyK
BO3HHKaeT HOBadA 00JacThk OMOJIOrHHM — 3BOJIOIHMOHHAS I'€HETHKA. SHAYUTEILHYIO
POJIb B €€ CTAHOBJEHUH ChI'pAJM OTeyecTBeHHbIe yuéHeie H., 1. Basunos,
A. C. CepebpoBcruit, I'. [I. Kapneuenko u apyrue, a Takxe zapy0OesKHBIe
vuénble @. I'. [Nobxamckuit, 3. Maiip, [Ix. Xakcnu. Brarogaps ux uccie-
JOBaHUAM c()OPMHPOBAJINCH IIPECTABJIeHUA 00 3JIeMEHTAPHON eINHHUIIE 3BOJIOIHH
(monynsAmum), 9JIeMEHTAPDHOM SBOJIOIHUOHHOM MATEPHAIE — MYTANUSX W KOMOH-
HanuAX — H 3JeMEeHTAPHOM SBOJIOIIMOHHOM ABJeHHH — H3MeHeHuu resodona
nonyaanun. OZHOBPEME@HHO HAaYaJIOCh SKCIIEPHMEHTANIBLHOE HCCIIe0BAHKE SKOJIOTH-
yeckux (haxTopos sBosmonun. Ham coorevecTBeHHHK B. H. CyKauéB OOBITHBIM
nyTéM yCTAHOBHJI, 4TO O0opnba 3a CcyIlecTBOBAHHE ABIAETCA OJHHM M3 OCHOBHBIX
(haKTOPOB HBOJIONNH M MPHUBOJHUT K IPUCIOCOOHTEIBHEIM H3MeHeHHAM. Ero pabors:
BHecCJIM 0OJILINIOH BKJIAJK B PA3BUTHE 3BOJIONMOHHONA TEODHH.

Taxum 06pasoM, Ha CTEIKE HECKOJBKUX OHOJOTHYECKHX HAVK TPYIAMH VUEHBIX
u3 paseeix crpad B 40-x rr. XX B. odopMunace curnmemuyeckas meopus 36010
yuu (CT3). Ilocrenymomniee eé pasBUTHE CBA3AHO ¢ OTKpLITHeM cTpyKTypel JTHEK,
ompejleleHHeM TeHeTHUeCKOro KoJa U MexaHuaMma OuocuHTesa Geska, pasBUTHEM
MOJIEKYJIAPHOH OHMOJIOTMH M OHMOXWMMWH, UCIOJIbL30BAHHEM MATEMATHUYECKHX MOJe-
nei anA o0bACHeHMA 9BOJIOLHMOHHOIO MPOLecca, KOTOPHIM CTAJW H3ydaTh He HAa
OT/IeJILHBIX 0c00AX, & Ha NONYJIALHU B IIEJIOM.

OcHOBHbIE MONOXEHUS CUHTEeTUYECKON TeOPUN 3BOIOLMN

1. Ma’repna.nom AJIA 9BOJIIOIIHH CJHOYMHT HacJeOCTBEHHAA H3MEeHYHBOCTE OPraHH3-
MOB, T. €. MyTallu¥ ¥ KOMOMHAIIHH IeHOB.

2. MyranuoHHEIA nponecc, KOMGHHATHBHASA U3MEHYUBOCTD, ITONYIANXOHHbIE BOJI-
Hbl — ABMMKYIIUE CHIBI 9BoMionuH. OHM MOCTABIAIT MAaTePHA I/ €CTeCTBEeH-
HOro oTbopa, HOCAT CAYYalHBIN ¥ HeHANIPABJEHHBIH Xapakrep.

3. Hanpassaronuii GpaxTop 9BONIOIHA — €CTECTBEHHBIH 0TGOP — OCHOBAH HA CO-
XpaHeHHH M HaKOILJIEHHY HACJIeACTBEeHHBIX M3MeHEHHH Y OPraHH3MOB.
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4, HauMeHbIIAA 3BOJIONUOHHAA eJHHHUIA — OONYJIANHNA, a He 0co0b WJIHW BHI.
Il tiTeIbHO M HANpPABJIEHHO H3MEHSEeTCS B X0/ SBOJIOINHWH TOJBKO T'eHO(GOH]
IONYJIAIMHA — COBOKYIHOCTH M€HOB 0c00eil, COCTABIAIINX MOMYIAINIO.

5. Buji cOCTOUT U3 pasJMUaIOIIUXCs [0 HEKOTOPLIM IDM3HAKAM, HO FeHeTHYECKHU
OJHOPOJHBLIX €QUHUI, — MNOmYJAANNN U DOJBUIOB, CYIIECTBYIOIIUX B Ipeaesax
cBoero apeasa. ['eneruueckas OAHOPOJHOCTH BH/IA MOAAEPKABAETCA CKPEIINBa-
HueM ocobeii, 00pasyoOIIUX ero DonyJaIAalnH.

6. O6MeH reHaMH BO3MOKeH JIMINL BHYTPH BHAa. ['eHOMOHA KarKIOH NMONYIAOMAN
COJEPAKUT NreHeTHYeCKHUH I'PY3 — YacTh HACJEeICTBeHHON M3MEeHYHBOCTH, KOTOpas
oIpefeseT NOABJIEHUE B Hell MeHee IPHUCIOCODJIeHHBIX 0CO0eH.

7. OBOJIIOIIUA B OCHOBHOM HJET IYTEM AUBEPreHINH, T. €. ¥ NOTOMKOB IIO CpaBs-
HEHHIO C IpeIKoBoil (JopMOil B IIpomecce sBOJIONUK HabIIofaeTcA IOCTelleHHOoe
PACXOXKAeHNEe MPU3HAKOB.

8. DBoJIOIINA HMeeT MOCTelleHHBIM W JAJUTeJbHBIA Xapakrtep. BumoobpazoBaHue
KAaK 5Tall 9BOJIOIHHA IIpecTaBageT coboil mocIef0BaTeIbHYI0 CMeHY OJHOH 110~
NYJIAN0WAH APYTOH W HA3BIBAETCH MHUKDOIBOJIIOIIUEH.

9. DBOIOIHUIO HA YPOBHE, MIPEBLIIIAIOIIEM BH, T. €. 00pasoBaHHe POJIOB, CEMENCTR,
OTPALOB, KJIACCOB B JPYTUX HAABUAOBBIX CUCTEMATHIECKHX IPYII OPraHU3MOB,
HA3BIBAIOT MAKDOBOJIIOIIHEH.

10. DBOIOIUA HeNpeAcKasyeMa: y Heé HeT KOHeYHOH! ey M (MHAT HeJOCTHIKIM.

CuHTeTHYeCKAas TeOPHs 9BOJIIIUY B HACTOAIee BpeMs PasBUBAeTCH HA CThIKE
HEeCKOJBLKHX eCTeCTBeHHBIX HayK. Eé ocHOBHBIE mOJIOXKeHUA OyayT nmoapobHee pac-
CMOTPEHBI B CJEAYIOIIEeH riase.

Kaaccuyeckuil dapsunusm, ucmopuieckuil nodxod, MymayuoHnas meopus
seonoUUL (MYMAYUOHUIM ), CUHMEMULeCKas MeOPUS IB0LI0UUL.

Bonpocbl U 3apaHus

. HazoBuTe OCHOBHbIE 3Tanbl PasBUTMA IBONOLMOHHOW Teopun Y. [apsuHa.

. Kakoe BnuaHue okasana Teopusa Y. [lapBuHa Ha passutue Guonorun?
OxapakTepusyinTe nepuoj CTaHOBNEHUS KNAcCUYecKoro JdapBuHuamMa. Kakue y4éHble
BLICTYNWAW B NOOAEPXKKY 3BONOLUMOHHOK Teopun Y. [apsuHa?

HaszoswWTe NpUHUHBLI KpU3Knca KNaccuy4eckoro AapevHnama. Kakoe BnnsHue Ha AapBUHU3M
0Ka3ano OTKPLITME 3aKOHOMEPHOCTEN HACNEACTBEHHOCTU U M3MEHYMBOCTH?

. B 4&m 3aknioyaeTcs CyWHOCTb MyTALMOHHOW TEOPUK 3BOMIOLMINY

. Ha cTbike kakux Buonornyeckux Hayk chopmmposanacb CMHTETUYECKaA TEOPUS 3BOMNIO-
umn? Mepeyvucnurte e€ OCHOBHbLIE NONOXEHUS.

o, L WN =

HdononuurensHas nHpopmayns

Hekoropble HepazpaboTaHHEIE 9BOIIOIMOHEEOH Teoprel 1. [lapBuHa BONIPOCHI MOCIY-
JKHJIF OTIIPABHOM TOYKOM /1A MOABJIEHNS ANbTePHATHBHBIX 9BOJIIONMOHHLIX KOHIIENIHH.
OpHa U3 HUX — HoMozeHe3 (OT rped. nomos — 3aKOH M genesis — MPOUCXOKIEHHE,
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BOSHHKHOBeHNE). Ty KOHIEeNnuio chopmyarposan B 1922 r. oreuecTBeHHbIH VUYEHEIH-
ououror u reorpad Jler CeménoOBMT Bepr (1876—1950).

Crep:xHeM HOMOTeHesa ABJIAETCA APUCTOTENEBCKAS HIES O [IPHU3HAHWY H3HAYATLHOM
nesecoo0pasHOCTH BCETO KUBOTO (Temeosorus). Iogosxerue 06 OlpefensaIed poau
CIYYaWHOCTH B 9BOJIOIMH, HA KOTOPOM GasMpYIOTCS KIACCHYECKMI JapBHHU3M M CHH-
TETHIECKas TEOPHA IBONIONUM, HOMOTEHe3 PEIINTeTbHO oTBepraer. COrJIaCHO B3IIAAaM
Bepra, «sBosmonnsa opraHusMOoB ecTh pesyibTaT HEKOTOPBIX 3aKOHOMEDHEIX IIPOIECCOB,
Iporexaomux B HuX. OHa ecTh HOMOreHe3, Pa3BUTHE IO TBEPALIM 3aKOHAM B OTIHIHE
OT 9BONIOIMH NIYTEM CAy4alHOCTEH, mpennaraemoil Jlapsunom. Biuanue 60psOBI 3a
CYIIECTBOBAHME M eCTECTBEHHOrO 0T60opa B 3TOM HpOIecce HMEET COBEPIIEHHO BTOPO-
CTelleHHOe 3HAYeHHe, H BO BCAKOM Clydae IPOrpecc B OPraHW3alldM HE B MaJleiiiieii
CTeIIeHH He 3aBUCHT OT OOpLOLI 3a cyIecTBOBAHHE».

Isomonmsa o Bepry B ocHoBHOM cBOmETCH K PaSBEPTHIBAHUIO MPEACYIECTBYIOMIHX
sagaTkoB. OHa mpejoNpe/esieHa U COBEPIIAETCH KPYIHEIMH CKAYKAME — canvmayus-
mu (or mar. saltatio — TIPBIKOK, CKa4Y0K) — BCJIEJCTBHE NeiiCTBHA BHYTPEHHUX CcCHII, a
(haKTOpPEI BHEIIHEH CDe/Ibl HIPAIOT BCIOMOTATEBHYIO T JaKe HeXelaTeJbHYI0, CAepKH-
Bawmyo pois. Hzes canbranuonnoii spomonun Bepra CO3BYYHA TEOPUHU MYTANMOHU3MA
He ®pusa. Ha ux ocmoBe passuiachk KOHLENNUA NYHKMYALU3Ma, COrJIACHO KOTOPOIi
IIpOIecC IBOMIONHE MAET UYTEM PeIKHX W ObICTPLIX CKAaYKOB, a 99 % BPEMEHH CBOEro
CYINECTBOBAHUA BUALI IPEOLIBAIOT B CTAOMIBHOM COCTOSHUH, He M3MEHSICh,

BbliBOAbI MO rNABE 1

Haunnas ¢ IpeBHUX BpeMéH yUEHBIMH-€CTECTBeHHUKAMMY BBICKA3LIBAJIACE HIEH
00 M3MEHAEeMOCTH OPraHWYeCKOro MUpA.

B cepeaune XVIII B. 65118 coanana nepsas cucrema KJacCH(pUKaOUK OPraHums-
MOB, OIIpe/le/IeHO NOHATHE BH/JA M BBeJeHA OGHMHADHAA HOMEHKJATYpA. Bnepssre
9BOIIONIMOHHEIE NIPE/CTABICHHUA OBLIH cHOPMYTHUPOBAHLI B KOHIIEIIIHH Tpauchop-
vu3Ma. B Hell moraTre 06 naMenseMocTH (TpaHChOPMAanKH) CBALIBAIOCE C IIPHCIIO-
CO0JIEHHOCTHIO OPTAHU3MOB K cpefe oburanus. OCHOBHOM NPHYUHON H3MEHAEMOCTH
CYATAJIOCH NPAMOE BO3JEHCTBUEe BHEIIHUX (DAKTOPOB HA OPraHH3MEL.

IlepBas sBOMIOUMOHHAA KOHIENIHA ObLIA paspaborana . B. Jlamapkom. CyTs
eé saKJIvaIach B H3HAYAIBHOM CTPEMICHHH OpPraHM3MOB K COBEPINEHCTBOBAHHIO.
Hecmotpsa Ha ommGoumocTs MHOTHX TMOJIOKeHUH, B Hell Obla cOejlaHa MOMBITKA
AOKA3aTh caM (aKT 3BONIOUMM U YCTAHOBUTD €6 JBHIKYINUE CHJIBL.

Kpynabie yenexn 6monoruu B cepenuHe XIX B., a Takke DOCTHIKEHHUA ceslek-
OUH ABHIUCH OCHOBOH 1A cosganua I. JlapBuHOM SBOJIOIIMOHHOH Teopun. B Heit
OBLIM BLIEPBEBIE YCTAHOB/ICHBI ABHMKYII[HE CHIIbI, NPUYHHBL, CISJCTBUA U PE3YJIbTATHI
aBomonun. Teopus ecrecTBeHHOr0 0T6Opa OGBACHSTA MIPOUCXO0MIEHUE BUJIOB U BO3-
HUKHOBEHHE MPUCTIOCOGIeHHE ¥ OprasuaMoB. DBOMIOIHOEHAA Teopus U, Hdapsuna
Okasana 60JIbIIOe BIUAHME HA MOCJIEAYION[Ee PASBATHE GUOIOTHH.

Yenexm nurosorun m resetnku B XX B. CIocoGCTBOBANM hopMHEpOBaHHUIO
KOMIIEKCHOrO MOAX0Aa K M3YYEHHMIO BOJIONMOHHLIX IPOIECCOB M CTAHOBICHUIO
CHHTETHYECKOH TEeOPHHU JBOJIOIMUH.
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Tembl 4OKNagoe, pedepaToB U NPOEKTOB

1. Maen sBonioumoHuama B Gunocodun AHTUHHOCTA.

2. EctectBeHHas uctopus X. J1. BloddoHa u naea tpaHchopmmama.
3. lNpaayanucTuyeckas koHuenuus X. b. Jlamapka.

4. Buorpadusa u HayyHas geatensHocTb Y. [apeuHa.

5. DBONIOLMOHN3M U Hay4HbI KpeaunoHU3M: Crop Npoao/KaeTcs.
6. CoBpeMeHHble (HeAapPBMHOBCKME) KOHUENLUMK 3BOIOLMA.

rmaea 2. MWKPO3BOJIIOLUUA

§7. leHeTU4YeCcKue OCHOBbI 3BONIOLIUMA

g 4 Paccmotpute puc. 17. B 4éM npuynHa M3MEHYMBOCTM y30pa HaOKpbUILEE
e y 6oxbux KopoBok? Hacnegyercs i 3TOT NpU3HaKk B noKoneHuax?

DBOJIIOMOHHBIA NpOMece BKJINYAeT MHKDOIBOJIINHNI0 H MaKPOIBOJIIHIO.
Murxposgonioyui — 3TO MPOMECCH npucnocofuTenbHON NepecTPOUKU BHYTPH
BUA, KOTOPbIE MOTYT NpHBecTH K 00pasoBaHHIO HOBOro Buja. OfHAKO ABIAACH
HeoOX0AHMOH IPeANOCEUIKOH BHA000pa3oBaHud, MUKPOIBOJIHOHHEIE IPOLECCH
He BCErja UM saBepmiaoTcd. Yame BOSHUKAIOT IpHCHOCO0IeHHs, obeceunBamne
IUIATENBHOE CYIIEecTBOBaHMe Bia. MUKDPO2BOIIONMIO MO HO H3YIaTk 9KCIIEPHMEH-
TanbHBIM TTYTEM.

Puc. 17. BEyTpHBHUI0Bad H3MeHYHUBOCTh y30pa HaIKPBIILEB ¥V 003KBEH KOPOBKH
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deMeHTapHBIH JBOXIOLHOHHBIH MaTepuan. OCHOBHEIM HCTOYHHKOM BO3ZHUK-
HOBEHMA HOBBIX NPU3HAKOB MJIH M3MEHEHWH V OPraHM3MOB SBIISIOTCH MYTaIuu
(puc. 17). Usyuerne pearmuii marpudsoro cuaresa JIHK u PHK nokasano, uro
OpH 1I060M KOTMPOBAHMH HEH36eIKHBI OIINOKH, CJIEIOBATEJNLHO, BOBMOMHO BOSHUK-
HOBEHME HETOYHBIX KONHH. JTO 03HAYAET, YTO MOCJIEJOBATEILHOCTE HYKJIEOTHOB
B [IHK MoxeT CylecTBEeHHO OTIHYATHCS OT HMCXOJHOMH, Tak Kak obpasyercs oHa B
pesyibTaTe MHOTOKPATHBIX MHKJIOB PeNyILIHKALHH,

Kax maBectHO, cymecTByer TPH BH/a MyTaluil — reHHEIE, XPOMOCOMHEIE U Te-
HOMEHBIe. 'eHHBIEe MyTANY OIPUBOJAT K M3MEHEHMIO KAYECTRA Kakoro-i1u6o Genka,
a 3HA4YUT, M NpU3HAKa. XPOMOCOMHBIE MyTAIUH BEAYT K [EPECTPOHKe CTPYKTYPHI
XPOMOCOM, BBISHIBAIOT HOBBIE COYETAHUS I€HOB, A 3HAYMT, W MOABIICHHE TIpH3HA-
KOB. lsMeHeHHA KapHOTHIIA CBA3AHBI C T€HOMHEBLIMU myranuamu. Ilonesasie npu-
SHAKM COXPaHANITCA B monyaanuu. Yepes ABa-TPH NOKOJEHHA OHK MOT'YT BCTpe-
H9aThCA yiKe y 3HAYMTENbHOH YacTu ocobeil. Bpegurie u meTaibHbie MYTanuH OpH-
BOJAT K rubenn opraamamos. Taxum o6pasoM, Grarosapsa MyTanMSM MOKET H3Me-
HUTBCS UMEIOIIMICA IPU3HAK WM BOSHHKHYTEH HOBEIH. CTemeHs ero TIOJIe3HOCTH MK
BPEHOCTH OIPEle/ISeTCA BO BDEMEeHH eCTeCTBeHHEIM orbopoMm.

Emé onuH HCTOYHMK BOBHHKHOBEHHA HOBBIX TIPDHU3HAKOB ¥ OPTaHHU3MOB — cOYe-
TaHWe reHOB B pe3yJbTaTe MOJIOBOIO Pa3MHOMKEHHs,
T. €. UX KoMOMHAIMS.

Crnenosarennno, snemenmapmoin 380NIOUUOHHBLM
Mamepuaiom ABNAIOTCA MYMAyuu U KOMOUHAUUL,
T. €. IBa BUJA HACJEACTBEeHHON M3MEHYHBOCTH.

JIeMeHTApHAA eIHHMIA asosronuu. B npupozae
0cobu OZHOTO BHA paCHpeeleHb! HEpPaBHOMEDHO H
00pasyioT 6osiee WM MeHee 060cOGIeHHLIE I'PYIIITH-
POBKH, MEJY KOTOPHIMH CYIIECTBYIOT OIpELeISH-
Hble cBasH. Takue BHYTpUBHIOBLIE rpyIIMpPOBKY Ha-
8BIBAIOT HONyAANMAMHE (puc. 18).

ITonynrayua (or nar. populus — HaceJieHHe, Ha-
POZ) — 3TO OTHOCHTEILHO 060cOobIeHEAS rpyimna oco-
Oeif ogHOrO BHIA, KOTODEIe HACeIA0T OIpeeIéHHYI0
TEPPUTOPHIO BHYTPHU €I'0 apeasia ¥ CBOOOIHO CKpeLy-
BAIOTCA MeXIy coboii.

Monynanus obnanaer psgom XapaKTepPHCTHK,
BaXXHBIX JJIA 9BoJIOLMH. B nepByio ouepensp 3To
HPOCTPaHCTBO, KOTOPOEe OHA 3aHUMAET, WJIH IOMyJ/If-
[UOHHKINA apean. Benuunna apeana saBucuT ot ume- Puc. 18. Ilonyaanuonnasn
JIEHHOCTH OocobeH M pagmyca HX PeIpOoaAYKTHBHOK CTPYKTypa BHJAA (KDyKOu-
axkruBHOCTH. Hanpuwmep, B seGonbniom mupokonuer- K4 — HONYJIAIAY, pasHEIE 10
BEHHOM JIeCy MOJKeT CYLIeCTBOBATH Gojee mam Me-  ACICHHOCTH; JMHHH NOKA3KI-

BawT CBA3U Mexay nonoyiasa-
Hee DOJBINAA 10 YHCIEHHOCTH HONYIAIUS JIEIHHEBI s
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00BIKHOBEHHON ¥ OTHOCHTEJIBHO MeHbINAs NOIYIANNA JaHABIIIA maiickoro. B To ke
BpeMs ecJId Jlec 3aHAMaeT 6obII0e IPOCTPAHCTBO, TO ABE IPYIIIEL pacTeHuH OJHOTO
BH7]a MOTYT OBITH NPOCTPAHCTBEHHO 3HAYHTEIBHO YAAJEHBI APYT OT ApyTa. Hs-3a
GOMBIIIOT0 PACCTOSHMA MMy HHMM HEBO3MOMKHO CKpellMBaHUe, U 3TH TPYIILL B
aTOM ciydae o0pasyioT JBe pasHble IIONMYJIAINH.

V )KUBOTHBIX, CIIOCOOHBIX IIepeMeIaTbcd Ha 3HAYUTeTbHEIE DACCTOSHNA, apeal
MOMY/IAIAA MOXeT ObITh GOJIbIIe, YeM Y PacTeHmil. Hanpumep, IOTyAANAA OTHOTO
BH/IA IITHI, CMENIAHHOTO Jieca 3aHMMaeT BCIO eT0 TePPUTOPHIO, a YIUTKH, obHTame
B TOM JKe Jiecy, MOI'YT COCTaBJIATE HECKOJIBKO OTAEJIbHBIX MonyJAnAil, cOCpenoTo-
YyeHHBIX Ha PACTEHHAX, KOTOPLIMHA OHH NHTAXTCA.

WayueHne IPUPOAHBIX HONY/IANMHA PA3THIHEIX OPraHM3MOB IOKAZAJI0, TTO Kai -
nas M3 HUX ABIAETCS HaMMeHBIIeH rpyrnoi, CIIOCOBHOMN K 9BOMIOMMOHHBIM IIpeoh-
pasoBaHMAM. Y OTAEJTbHO B3ATON 0cOBH TeHOTHUII 0CTASTCs IOCTOAHHBIM Ha IIPOTH-
sxeHUH Beeil sxuaEn. OfHAKO B MOMYJIAHE MeXIY 0co0AMH uaéT o0MeH reHaMH 3a
cuéT CKpEeNUBAHNSA, B Pe3yJbTaTe 4ero OHa CTAHOBUTCHA eqUHOMH CHCTEMOH ¢ 00IIUM
2eHopoHdom — HAGOPOM TeHOB 00pa3yIOIUX eé ocobeii. B mpomiecce pasBUTHSA 3TOT
KOMILJIeKC I'eHOB MOJKeT KaK COXPAHATHCA B HEM3MEHHOCTH, TaK H 00HOBIATHCA,
YTO MPMBOAUT K MOABJEHUIO ¥ 0c00eH HOBBIX IPHU3HAKOB (puc. 19). I[ToaTomy TOIB-
KO TONYJIANUA CIATAETCH dIeMeHMapHoll eduHuyell I60NUUL.

DreMeHTADHOE SBOIOLHOHHOE ABJIeHue. B HeorpaHMIEHHO DONBIMHUX MOIYJIAILM-
SX, PA3MHOKAIOIINXCSA OJOBBIM IyTEM, 0COOM UMEIOT BO3MOKHOCTE cBODOJHO CKpe-
IMHUBATHCA MEXKAY cob0ii. ITO sABIEHHE HA3BIEAIOT naxnmurxcueil (oT rped. pan — BCE
u mixis — cmemuBaHue). B pesyabTare CKperuBaHuA IPOHCXOAUT oOMeH reHaMH,
7 0cOBK BHYTPH HONYNANMA OKA3LIBAIOTCS CBA3AHHBIMHA POZICTBEHHBIMU Y3aMHU. Yem
MeHBIIIe TONyAANNA, TeM 0oJblle TAKUX CBA3€il, TAK KaK YMEHBIIAGTCHA BOIMOIM-
HOCTH CBOGOIHOTO CKpeIIMBaHUSA, ¥ HA0OOPOT, JeM OHA fospmie, TeM MX MeHBIIIe.

Agnramiicknii matremaruk k. Xapau U Hemenkuii sBpau B. B anuabepr Hesa-
BUCHMO JAPYT OT APYra YCTAHOBUJIM, YTO B MJeaTbHBIX MOMyIANHMAX JIefiCTBYET 3AKOH

Puc. 19. Mamenenne reEo(oHa TONYIAnny (KPYKKH 0003HATAIOT TeHOTHIIEI
OTHENBHBIX 0cobell momyJIAnnAn)
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2eHemMu4ecK020 pasHo8ecus: COOTHOIIeHHE YAaCTOT BCTPEYAeMOCTH NOMHHAHTHOI'O
¥ PEIEeCCHBHOI'O I'eHOB OCTAETCA HEM3MEHHBIM M3 IIOKOJEeHHd B IIOKOJIEHHE.

Hoeanvhas nonynayus uMeeT cleayionye IPH3HAKH: HEOTPAHHYEHHO D0JIBIIAS
YHCJIEHHOCTh; CBOOOHOE CKPelllHBaHNe — HMAHMHUKCHA; OTCYTCTBHE MYTAIHOHHOTO
mponecca, eCTeCTBEHHOTO 0TOopa M Murpanmum ocobei.

PacemoTpuM feficTBHe 9TOr0 3aKOHA HA NPUMepe CAy4aiiHOr0 CKPeIIHBAHHA ca-
MOK H CaMIOB ¢ reHaMu A u a. B monynsanmsax 4acTOTHI BCTPEYAaeMOCTH 3THX Ie-
HOB COOTBETCTBYIOT (hopmyJie

gFrg=1;

r/ie p — 4YacToTa BCTPEYaeMOCTH reHa A; ¢ — 4YacToTa BCTPEYAEMOCTH T'eHA d.

ITpepnonoxum, 4To Bce 0cO00M B NONYJIANMM TOMOSHTOTHEI IO 9TOH mape aJ-
JIETIBHEIX TeHOB. B pesynbprare cBOGOAHOTO CKPEIIUBAHUA IIOTOMCTBO OYZEeT WMeTh
cJaeyIoIue FeHOTHIIBI.

Popurenn  P: .. SAA(p®) x A4 (%) x 3aa(g) x 2aa(q)..

Tamerst G: A(p) A(p) a(q) a(q)
i Tl S
Iloxonenue F: AA (pY) Aa (pg) aa (g*)
Aa (pq)

CooTHOmeHKe reHOTHIOB B IepBoM mokoaeHun: p? (AA) : 2pg (Aa) : q° (aa).
B creayiomeM mOKOJIEHHH reTePO3HTOTHI JAlOT TAKOe e YHCJIO0 raMeT A o a.

Popurenn P ¢ Aa (pq) X & Aa (pq)
l'amersr G: A, a A, a
ITokonenne F,:
YacTOTHI raMer p(A) q (a)
p(4) p? (AA) Pq (Aa)
q (a) pq (Aa) q° (aa)

CaenoBarenbHO, B HIEANBHONR NONYJANUN YACTOTHI BCTPEYAEMOCTH I'eHOTUIIH-
JecKUX KoMOuHanuii AA : Aa : aa ocTalTCA HEU3MEHHBIMH H OTHCHLIBAIOTCH YpaB-
HEHHeM:

p? (AA) + 2pq (Aa) + ¢° (aa) = 1.

OmHAKO 3TOT 3aKOH HOCHT BEDOATHOCTHEII XapakTep U pealu3yeTcsd TOJLKO B
HEOTPaHHYEHHO OOJIBIIAX, HASANLHEIX MONYIANUAX. B pDealbHBIX TONYIALUAX ITH
VCIIOBHA He BBINOJHAKTCA. Bo-IlepBrIX, B NPHPOJie HET HEOTPAHMYEHHO GOJBIIAX
HONyJAANMIl ¥ OTCYTCTBYET NaHMHMKCHA. BO-BTOPBIX, HAET MOCTOAHHAA MHUIDALAA
ocobeil u3 APYrux momyaanuit. ¥ HakoHeNm, MPOUCXOZAT MYTAIlHH, KOTOpBIE B
OCHOBHOM peIleCCHBHBI W CKPBITEI B rereposurorax. IIpu BHemHei deHOTHINYE-
CKOH OJHOPOZHOCTH MOMYJAAIHH CYIECTBYET €8 MeHOTHINIecKas HEOZHOPOJAHOCTb.
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KomOuHANHE MYTAHTHBIX '€HOB BHYTPH MONYJAIMH OPHBOAAT K BO3HMKHOBEHHIO
ocobell ¢ pAJOM OTJIHYHTEIbHBIX IPU3HAKOB, B PE3yJIbTaTe 4ero reHo(oH 1 Iomyid-
UM DOCTOAHHO 00HOBAgZeTcA. [IINTEJIbHOE U HallpaBJIeHHOe U3MeHeHne reHo(QoHa
MONYJIAMHA [PeACTABIAET COD0H aleMEHMAPHOE 600U UOHHOE ABJeHUe. ITO el
He 3BOJIOINA, HO eé HeoOXoAuMaA reHeTHYecKasd IPeAIOChLIKA.

Mukpo280oa0yusL; 31eMeHMAPHbLI IB0NIOYLOKHHBLL MAmepual: Mymayuu,
KOMOUHAYUU; eMEeHMAPHAA eGUHUYA IB0NIOYUL — NONYNAUUA; 2eHOPOHD;
NAHMUKCUA; 3AKOH 2eHemMu4eckoz0 pasrosecus; udealvHas NONYLAYUL; dJe-
MeHMAapHoe 360AI0YLOHHOE A8LEHUE.

Bonpocbl n 3apaHud

1. JaiTte onpeaeneHne Mmnkpossotoumun. K 4emy oHa npusogmTt?

2. [MMoyemy MyTauum 1 KOMBMHALMW CYTAIOT 3NIEMEHTAPHBLIM 3BONOLMOHHBIM MaTepuanom?

3. [lo4eMy UMEHHO MonynaALmMIio, a HE BUA UK OTAENBHYIO 0COOL NPU3HAIOT 3N1EMEHTAPHON

3BONOUMOHHOM eauHuuein? OTeeT obocHynTe.

4. KakoBbl NPU3HaKK uaeansHon nonynaumn? CylecTsyIOT 1M B NpUpoAe uaeasnbHbie no-
nynaumMn? B 4ém CyLHOCTL 3aKOHA MEHETUHECKOro paBHOBECUA?

. Y710 NOHWMAIOT NoA, 3NEMEHTAPHLIM 3BONOLIMOHHBIM ABNEHUeM?

M3BecTHO, 4TO camku Babouyek-mensenvl, HOPManbHOW U MENAHUCTUYECKON (TEMHO-

OKPALUEHHOIM) DOpPMbI B NMOMYNALUWM OXOTHEE CKPELUMBAIOTCSA C CaMuUaMn WHOM, YEM OHM

camu, okpacku. OB6bsACHUTE No4Yemy.

o

§ 8. Asnxywme cunbl (paxkTopbl) 3BONIOUNN

=P Becnomuute, kakue (aktopbl, COMMAcHO 3BOMOLMOHHOW Teopuun Y. JapsuHa,
. ABNATCA ABVXYLLMMW CUaMy 3BONIOLUMKW BUOOE B NpUupoae.

B npHpoZe OTCYTCTBYIOT YCJIOBUSA AJIA CYIIECTBOBAHHA HAEATbHBIX MONYIANHAI,
[MO3TOMY 3aKOH IeHeTHYecKoro pasHoBecus Xapau — Balinbepra He BEINOJIHAETCH.
TeHeTHYECKHH COCTAB TTOMYIANUN U3MEHAETC MO BINAHHEM CIeIVIOIMuX (GaxTo-
POB: MYTAIIMOHHOTO IIpoIecca, KOMOMHATHBHON M3MEHYHBOCTH, NONYJIANHOHHBIX
BOJIH, Apeiida TeHOB, MHrpanuu ocobeil, H30JIANNA X eCTeCTBEHHOro oT6opa. ITH
(haKTOPEl HASBIBAKIOT OBUXCYWUMUL CUIAMU 360104uL. Bee 0HU, 33 HCKJIIOUYEHHEM
eCTeCTBEHHOT0 0T00pa, AeHCTBYIOT HeHAIIPABIEHHO M M3MEHAIT TOJIBKO TeHOQOHS
nonyaAanuu. PaccMoTpuM neidcTBue Ka)goro daxropa Gosee nmoapobHO.

MyTalMOHHBIA NPOIEce ¥ KOMOHHATHBHASA H3MEHIUBOCTb. MYymayuonHblil npo-
uece ABIAETCA MOCTABIUKOM 9/IEMEHTADHOTO dBOJIOIUMOHHOIO MaTepyuaja — MyTa-
nuii — pesepBa HacJeJCTBEeHHOI H3MeHYMBOCTH OpPranu3MoB. OH HOCUT CIyyaiHbIH
¥ HeHATIpaBJeHHBIH xapakTep. HecMOTpA Ha TO YTO MYyTAIlHH BOSHUKAIOT CIIOHTAHHO,
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YV POJCTBEHHBIX OPIaHU3MOB OHH HEPeIKO I10-
XO0MH, T. €. HAYT B OJHOM HAIPABJIEHUH. ITO
ABneHue 66110 usyuyeno H. . BasunoseiM u
chopMyITHPOBAHO B 3aK0HE TOMOJOTHYECKUX
PAZOB B HACJIEACTBEHHOH H3MEHYMBOCTH.
IIpoaBnenne MyTanuil yBeIHUHBAETCH 34
CU4ET KOMOUHAMUGHOU U3MEHYUBOCMU, B De-
3yJIbTaTe KOTOPOH B IONYNAMHAH BO3HUKAIOT
HOBEBIE COYeTAHHUA MeHOTHIIOB, B TOM YHCJE H
cofepianiue MyTHpPOBaBIIHe ekl (puc. 20).
3HaUueHWe MyTALMH JJI4 3BOIIONUY 3aBHCHT
OT KOHKDETHBIX YCIOBHH cpensl. Bpemubie
IPU OZHHUX YCJIOBUSAX, OHH MOTYT CTAThL IO-
JIe3HBIMH TIpu Jnpyrux. Tak, mpoBojs sxc-
nepUMeHTHl Ha Jpo3oduiax, yuéHble BhIAC-
HUJH, YTO YacToTa Myranuu apterous (bec-
KDPBIJIOCTh) B HONYJIAINUAX MYX, HIOMEIEH-
HEBEIX B OTKPBITBEIX AMWKax Ha Gepery mops,
YBeJMYUIACH B IOKOJEeHHIX ¢ 2,5 10 67 %.
BeckphLIoCTh B YCI0BUAX NPOAYBAEMOTO BET-

poM MopcKoro Oepera oxasanach ATA JPO30-  Pye. 20. EcrecTBeRHBIE MyTALIHH APO30-
(U1 MOJIe3HBIM TPHSHAKOM. (b1, 3aTpParMBaOIIHE KDBLIbA

Homynsuuonasie BOMHEI («BOTHEBI KH3-
HH») ¥ Apeid renos. YuciaeEHOCTs 0cobeil B

nomyNAnUAX HemocTosHHA. WHoraa HaGaiogaloTcA BCHBIMIKY Da3MHOMKEHHUSA IIpej-
CTaBUTEJEH OTHeNbHBIX BHJOB, YTO OCOOEHHO XapaKTepHO AJS HAaceKOMbIX. Tak,
THCJIEHHOCTh 6abouyex cHOMPCKOrO INENKONPALA B 3alagHOCHOHPCKOM Taiire B oT-

JeJIbHBIE TOALI MOXKeT YBeJIHUYHBATECA B 12 MuH pas!
Konebanue YHMCIeHHOCTH BHA HA3HLIBAIOT ITOIYJIANHOH-
HBIMH BOJIHAMH WM «BOJHAMHU JKHSHH» .

Honyaayuorhsle BOANBL, WA «BOLHbL HCUIHUY, — H3-
MeHEeHHS YHCJIeHHOCTH oco0eH B MOMYNANUAX, BOSHAKA-
0IIUe 0] BJAMAHHEM CDPeAbl B BeAyllue K H3MeHeHHIO
WHTEHCHUBHOCTH €CTEeCTBEHHOTO OTOOpa M I'eHeTHYeCcKOi
CTPYKTYDbI NONyAAnuH. BIepBele Ha WX 3HaAYeHHe I8
9BOJIONMH 00PATHI BHUMAHHE OCHOBOIIOJIOMKHHUK IIOIY-
JIANMOHHOH IreHeTHKH OTE€YeCTBEHHEBIH yuéHbIH Cepreii
CepreeBuuy YeTBepHUKOB.

IMprunsamMyu HaGIOZaeMBIX HONYJAIMOHHBIX BOJH
00BIYHO ABJIAIOTCHA O0MIABHAS KOpMOBas Hasa WM, HAO-
GopoT, HeZOCTATOK IIUINK, JaBIeHUE XUITHUKOB, ITapasi-
TOB HJIM BO3feticTBHe Gosesneit (puc. 21). Mroraa momy-

Cepreii Cepreesuu
YeTBepHKOB

(1880—1959)
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1932 1940 1948

Puc. 21. ITonyaanuoRHbIe BOJBE: | — KojefaHus YUCIeHHOCTH 0enKHU (@) B 3aBHCUMOCTH
OT yposkas ceMsAH enu (6); 2 — KoiebaHUA YHCIEHHOCTH 3aMIEB B 3aBHCHMOCTH
OT YHCJIEHHOCTH XHUITHHKOB

JIAIMOHHEEIE BOJHEI IPOBOMUPYIOTCA W KIMMATHYECKHMH (haKTOpaMH: HABOJAHEHH-
AMH, CHJIBHBIMHA MOPO3aMHi, yparaHaMu u T. II.

DBOJIONUOHHOE 3HAYEHHE TONYIAINMOHHBIX BOJIH COCTOUT B TOM, UTO DX pocTe
YUCJIEeHHOCTH ocobeil B MONyIAIMK YBeINUYNBaeTCs KOHIEHTPAIluA MyTalHi u, co-
OTBETCTBEHHO, MyTaHTHBIX ocobeit. ClleoBaTeNBHO, J0JIA HACAEICTBEHHON H3MEeHYU-
BOCTH B TAKOH monyasnuu Bospacraer. Ecin jKe YMCIEHHOCTE 0cO0el B IOMy Iy
COKpallaeTcs, TO eé TeHeTUYeCKUIl COCTAB MOXKET CTaTh MeHee Pa3HOOOPasHbIM —
B Heil 0CTaTCH 0cOOH ¢ ONpeleIéHHEIMA MeHOTHIIAMY, W B JaJbHeHIeM BOCCTaHOB-
JIeHHE eé YHCIeHHOCTH OVIEeT IPOMCXOJUTh TOJLKO 3a MX cuéT. HekoTophbie reHBl B
TAKOM CJIy4ae MOTYT HABCErJa HCUe3HYTh U3 reHO(MOH A MONYIANNH, T. €. TeHOMOH
nonynAnuy obegueer. Takue npolieccsl B MONYJIANMH IOJIYYNIN HasBaHue Apeiida
renoB uin 3¢dexra Croanna PaiitTa (B 4ecTh aMEPHKAHCKOTO MeHETHKA, BIep-
BEIE YKA3aBIIEero Ha UX POJb B dBosonun). Mrak, NONyIANNOHHBIE BOJIHEL MOTYT
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CTaTh IPHYHHON Jpeiiha 2106 — CIydaitHOr0 HeHANIPaBJIEHHOT0 H3MEeHeHHA YacTOT
ajneseil B NONYJIAIUY IPH e€ HeDOJIBIIONH YHCIeHHOCTH.

Jpeii) reHOB IPUBOAUT, BO-IIEPBBIX, K YMEHBIIEHHIO JOJH HACJIeICTBEeHHON
M3MEeHUYHMBOCTH B MONYJIAIMM H BO3PACTAHHIO €€ TeHEeTHYEeCKOH OJHOPOIHOCTH.
Bo-BTOpPBEIX, pasHbIe HNONYJSAIUH OJAHOI'O BHIA, H30JHDOBaHHLIE IPYr OT JIpyra, B
peayiabraTe Apeida reHoB MOTYT YTPATHTh CBOE IEePBOHAUAIBLHOE T'eHEeTHYeCKOoe
cxoncrBo. Takum ob6pasom, NONYJIAIMOHHLIE BOJHBI U Apeid reHOB CIOCOGCTBYIOT
HM3MeHeHUK 4acTOT MyTanuil U KOMOMHAIIMII B MaJOYHCICHHOW MOMYJIAWH.

Murpauus. l'enodonsg monynsanuu oboramaercss He TOJIBKO 34 CUET MyTAllUHA U
koMOmHanuii. B HEKOTOPBIX Cay4asix reHeTUYeCKOoe pasHooOpasue MoAIepKUBaeT s
Omaromapa murpanuu ocobeit. ITog Murpanmeii TOHMMAT MepeABH)KeHHe ocobei
H3 OJHHUX MecT o0MTaHMA B Apyrue. B aBOMONMOHHOM CMBICIE MUZPAYUS — ITO
o0MeH reHaMu MeXJy PAsHBIMH MONYJAINHUAMH OZHOTO BHAA B pea3yJsTaTe cBOGOI-
HOTO CKDemuBaHuA UX ocobeil. Murpamus sKMBOTHBIX 00BIYHO MPOMCXOAUT B BHE
Ce30HHBIX NepeMeIleHHi B3POCJBIX Oocobeil MM paccelieHUs MOJIOJHSAKA. ¥ pac-
TeHHH 00MeH reHaMH OCYIIEeCTBJAETCH IPH IIePEeHOCEe MBLIBILI, MUTPALUA — IPH
pacIpocTpaHEeHHH CeMAH HJIH ILIOJ0B.

Bauanme MHTpanuy KaK 3JI€MeHTAPHOTO 9BOJIIHOHHOTO (PaKTOpa MOMKET OBITh
pasau4yHLIM. Bo-TIepBBIX, I'€HBI 0cODeii-MHUTIPAHTOB, NPUHECEHHBIE B MONYJIAIMIO,
crmoco0HBI YBeJIMUYHNBAThH pasHooOpasue eé reHodoHga. Bo-BTopeIxX, mepeMeniesue
HeboabIOoi rpynnel ocobei 3a Mpejesibl UCXOJHOM MONYJIAIMHA MOXKET IPUBECTH K
MIOABJIEHHUIO HOBOH MONYIANH, XapaKTepHU3YIOIIeiica 3HaYUTEIbHBIM NeHeTHUECKUM
oxHOOOpasueM. B aToM ciydae IposABIAETCA TAK HA3bIBAEMBIH agipexm ocHosame-
Jisl, OTKPBITHIH aMepUKaHCKUM YUéHBIM OpHcToM Maiipom. OH 3akigodaercs B
TOM, YTO HOBYIO IONYJAIHI0 MOT'YT OCHOBATH HECKOJIBKO ocobeil, HeCyIquX JIMINb
MaJIyl0 4acTh reHeTHYeCKOoi MHGODMAIUH MCXOAHOH momyasmuu. [Ipumepsl, moa-
TBepAalomue neiicteue adexra ocHOBaTeN A, OLLIM OOHAPY KEHbI IPH U3YUEHUU
HeOOJIBIIUX MONYJIANMI JI0fel, B YACTHOCTH CeKT GANTHCTOB, SMETPHPOBABIINX B
CIITA wu3 I'epmannu B XVIII B. B pesyasraTe GpaKkoB MCKIIYATEIBHO MEMKIY dile-
HaMH 3THUX CEKT 4acTOoTa pPaAja ajjesiell TeHOB B HHX cefuac CHJAbHO OTJHYAETCH OT
YacTOTHI aJljlesieil, XapakTepHBIX AJifA HaceJeHnsA coBpeMeHHBIX I'epmanuu n CIITA.

B-TpeThux, MHTpanusa B pea3yJbTaTe MOCTOAHHOIO MPHUTOKA MeHOB MOKET IOJ-
JIeP’KUBATH FeHeTHYECKYI0 CTPYKTYPY HONYJIAIMHA Ha OJJHOM M TOM 3Ke YPOBHE H CO-
XpaHAThL BUJ 6e3 mamenenuii. [Ipumep Tomy — cyljecTBOBaHME NONYJIAINHA BOAAHBIX
yieit, o0UTarMUX Ha ocTpoBax o3epa Jpu B CemepHoit Amepuke (puc. 22). Otu
HM30JJHPOBaHHBIE OT MATEPHUKA M3BECTKOBBLIE OCTPOBA HACEJAIOT VKU ABYX (GopM —
noJyiocatele U 6e3 mosnoc. Ceerible yixu 6e3 MoJIOC B NONYJIANMK MpeobaafaioT, Tak
KaKk MeHee 3aMeTHHI Ha (DOHe M3BeCTKOBEIX CKas. Kazamock OBl B peayabTare OT-
6opa B KOHIle KOHIIOB B MONYJAHH JOJKHEI OCTATHCA JIMIIb CBETJbIe 0cobH 0e3
nosoc. OfHAKO B HEl NO-IIPeKHEMY BCTPEUAIOTCHA U Té M APYTHE, YTO O0bACHAETCA
MHUTrpanueil y:Ked ¢ MaTepUKa, TaK Kak B OOMTAIOIIUX TaM MONYJIAMUAX HET Ipe-
obIagaHuA KaKoH-Iu00 OXHOI (hopMEL.
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i .

HoBOpOXAEHHLIE
ocobKn

=25

WabupaTtensHasn
CMEPTHOCTL
nonocatbix ocoben

Bapocnie ocobtu
MECTHOro
MPOUCXOXASHUS

P a a M H O X @ H W e

Cryiaie g ey e e,
UMMUIPaHTLI

Puc. 22. EcrecTBeHHBI 0TO0p ¥ MUIPALMS BOAAHBIX yeil HAa O0CTpOBax o3epa JpH
B CeBepHoOii AMepHuKe

MyTanmoHHBINH IPONECE, MONYIANMOHELE BOJHEI, Apeid reHOB M MUTpAIMA
ocobeli maKe IMPH COBMECTHOM JeHCTBHH He MOTYT 00eCHedHTh MHKDOIBOIOIHIO.
Ilna Heé HeobXx0AUMO HaIUUHe (PAKTOPOB, KOTOPEIE AJUTEIbHO U OJHOHATIDABIEHHO
BOBJIGI':ICTBYIOT Ha NONYJIAIIHIO. O,EI;HHM H3 TAKHX q)ay:'ropon ABJIAETCA H30JIAIINA.

Haonauua. Ilox usonsayueii B 3BOJIONUHN MOHUMAIT pa3obimeHne ocodeil B
pesyJIbTaTe BO3HUKHOBeHUS GapbepoB AJs CBOGOAHOrO CKpellUBaHWA. 3HaUeHHE
HM30IATIHE Kak (GaKTOpa SBOMIHH COCTOMT B TOM, YTO IOJ eé BO3JelicTBHEM 3a-
KPeILIAITCA BOSHHKINNE ¥ ocoleil reHeTHYECKUe PasJIHInA.
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Pure. 23. T'eorpadudeckas H30as0Hs NONYIANMI BHYTPH apeaja JeIIHHE! 00LIKHOBEHHOM

Baxneiimei 0co0eHHOCTEIO0 H30NANNHY, KAK 3BOJIOIMOHHOTO (DaKTOpa, ABJIAETCA
eé IIATeIbHOCTD, T. €. BHAYHTEIBHEIN CPOK pasobuierus ocobeii. B 3aBHCHMOCTH OT
NPUPOIBI M30IHUPYIOIMKUX 0apbepOB Pa3aNyaioT e (OPMEI HIOIALHMH: reorpaguue-
ckyio u Omonorudeckyio. Ilpu zeozpaguuecroil (npocmpancmeennoil ) u30NAYUL B
poJsiu mperpaj 1A CBOOOJHOIO CKPeIUBAHUSA 0COGeH BBICTYIAIOT IOPHEIE XPeOTHhI,
BOJIOEMBI, IIYCTHIHU 1 IPYTHe HeNpPeooJnMEle reorpaduieckne o0beKTH (puc. 23).
9hdheKTHBHOCTL TAKOM H30MANUYA B 3HAUUTEILHOMH CTEIIeHH 3aBUCHT OT Paguyca HH-
JAUBHUAYATBHON AKTUBHOCTH BUAA. Tak, IONEBKH UM JIATYIIKH PeKO IepeMelmaioTcs
HA PACCTOAHMSA, IPEBBIIIAIOIINE COTHH METPOB, U MO3TOMY B DOJIM TIPErpaj Ias8 HUX
MOTYT BBICTYTIATH PeKH, OBPard M fake mocce. B T0 jxe BpeMsi necsl, 00HTAIOIIHE
Ha YykoTke n Ansicke, pasfenéHHbIX Bepunroseim nponusom B 120 KM, 3uMoii mo
JBpAY OecnpenAaTCTBEHHO IPEOOJIeBAI0T 3TO PACCTOAHHUE.

Buonozuueckasn (penpodykmuenas ) u3oiayus GEIBAET HECKOJILKHUX BHIOB: DKO-
Joruyeckas, MophodbyHEKIHOHATEHASA, STOJNOIHYECKAA M reHerudeckas. Ilpu axo-
J02UYeCcKOll U301AYUY CKPeIUBAHHAE CTAHOBUTCH HEBO3MOYKHEIM W3-3a Pa3IHUMit
B YCJOBHAX OOMTAHHA MONYJANHAI, ONpEeJA0INX pasHble CPOKH PasMHOMKEHH A
ocobeii. [IpumMepoM MoOeT CAYKHTH CYIIECTBOBAHME NATH HONYIANHNI (Gopesn
B BEICOKOrOpHOM 03epe CeBaH B Apmenun. TeMmepaTypa BOABI B PA3HBIX YYACTKAX
ozepa HeoguHakKoBa. COOTBeTCTBEHHO, V PhIO, OGMTAIOIIMX HA PA3HBIX IIy6HHAX,
HepecT ocolell IPOUCXOTHT B pasHOe BpeMs roja (puc. 24).
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Hoabpb — pekabpb

HHBapL — MapT

Mail — nioHb

OkTAGpb — AHBapbL

Puc. 24. 9KoornuecKas U30AANNA IATH MONYIANMNNA ceBaHCKOH (openu (moKasaHbl MecTa
OBMTAHMA MONYAAIMH B 03epe, PASTHUYAIOIIHXCA CPOKAMI HepecTa)

Mopgopynrkyuonaarvnaa usonrayus odyciaoieHa 0cODEHHOCTAMH CTPOEHUA
" QYHKIMOHHPOBAHUS OPTraHOB PA3MHOXEHHUs OPraHU3MOB Pa3HBIX BHAOB. Tak,
V IOKPBHITOCEMEHHBIX PACTEeHWH NMpH CAYYadHOM IIONAJaHUM IBLIbILI PACTEHHA
OIHOTO BHAA HA DPBIIbIle MECTHKA I[BETKa APYroro BHJa OILIOJOTBOPeHHMA He IIpO-
HCXONHUT. ¥ KMBOTHBIX Pa3HBIX BHAOB MYJKCKHE raMeThl Tu0HYT B IIOJIOBBIX IIYTAX
CcaMOK M3-38 MMMYHOJIOTHUECKOl HeCOBMECTHMOCTH DeKOB.

Puc. 25. Onosnanue napt-
HEpa BO BpeMs OpadHOro
pHTyasia y oJaymIei

ImoJaozuieckasn (nosedeHyeckas) U30NAUUS CBA-
3aHa ¢ 0CODEHHOCTAMH IIOBEJIEHHS CAMOK M CAMIIOB BO
BpeMsa pasMHOKeHHA. CIOMKHBIA PUTYyal OIO3HAHHA
OpavyHOTO IAPTHEPA TeHEeTHYECKH 3aIpOrpaMMUDOBAH
M NPAaKTHYECKH ITOJHOCTHIO MCKJIHYaeT BO3MOMKHOCTD
coapuBaHHA ¢ 0ocobAME apyroro Buja (puc. 25).

Eciu Bcé Ke 0 KAKAM-TO IPDUYWHAM ClIapUBaHHUeE
Mexy 0coOAMM pPasHBIX BUAOB IPOMW30IILIO, TO Ipe-
Ipajioil AJis MIPOJOJIIKEeHHUsI POAA CTAHOBUTCS 2eHemu-
yecrkasn uzonayus. OHa 3aKII0YaeTCA B HECOBMECTHMO-
CTH XpOMOCOMHOro Habopa rameTr ocobeil pasHBIX BH-
JIOB, UTO HPENATCTBYET 00pasoBaHMIO 3UTOT. B pegrux
caydasgx, KOrja 3UroTbl Pa3BMBAIOTCA B HOBBIE Opra-
HH3MBI, II0JYYeHHBIE MEXBHI0BbIe THOPHIBI OCTAIOTCA
fecrnnogabpiMu. OHH He CMOT'YT IIPOU3BECTH ITOTOMCTEO
M3-3a HAPYIIeHUs MeHo3a HPU CO3PEBAHUHU UX IOJIO-
BBIX KJeToK. IloaToMy, HanpuMep, BCTPEUYAKOIIUNCA B
npupoge rubpuy 3aina-0ensgka u 3alima-pycaka — TY-
MaK — IIOTOMCTBAa He JAaET.
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Teuncyuue cuivt ((PaKmopst) 3601104UL: MYMAUUOHHKbLL NPOYECe, KOMOUHAMUS-
HAS U3MEHYUBOCTb, NONYAAYUOHHbLE BONHYL, Opeil() 2eH06, MUZPAUU, USONAUUA:
zeozpaguueckasn (npocmpancmeennas ), buonozuiecrkan ( penpodyKmuenas ):
aKoa02uNeCKan, MOPPOPYHKYUOHANLHAS, dmonozuLeckas (nosedenyeckas),
zeHemuyeckas; ApPexm ocHo8aAmelsl.

Bonpocsl U 3apaHvs

1. [lepeyncnute ABMXYLLME CUMbI (PaKTOPbI) IBONIOLUK.

2. KaxkoBa pofb MyTauMOHHOTO NMpoLecca U KOMOMHATUBHOW M3MEHYMBOCTU B 3Bonioumun?

3. Yem MOXHO 0OBACHUTL TOT dakT, 4To anbbuHU3Mm, T. €. OTCYTCTBME NUIrMEHTa, BCTpeya-
eTcsa y NpeAcTaBuTeneil BCex YenoBeYeckMx pac, a Takke y pasHbiX BUA0B KMBOTHBIX?

4. Y10 ABNSeTCH NPUHUHOM NONYNAUMOHHBIX BONH? K KakuM nocneacTsuam ans reHodoHOa
NONyAsiLMK OHW NPUBOAAT? YTO Takoe apeid reHos?

5. Kakosa ponb Murpauwu kak dakropa asonwouvn? lNMpusegute npumMepsl.

6. Yem 06BLACHWTL TOT BaKT, YTO pasHble NonynauMM NPYOoBLIX Narywek, obpasylowmecs
BECHOW BO BPEMEHHbIX BOOOEMAX, OTNWYAIOTCH APYr OT Apyra 3Ha4uTesNbHbIM 0AHO0006-
pasavemM COCTaBnsoWMX nx ocobein?

7. B uBm 3HaveHue usonauun kak gakropa ssonouumn? Hem reorpaduyeckas waonsaums
oTtnuyaeTcs oT druonoruyeckoin? MNMpueegure nNpUMepsl.

HononuutensHas nHpopmMayns

Bormpoc o ABMKYINUX CHAIAX, UIX GaKTOpax, 9BOJIOIHH A0 CHX [IOP BBISHIBAET CIIOPEL
cpexu yuéHBIX. Jl€JI0 B TOM, YTO KJACCHYECKHil JapBHHH3M H CHUHTeTHUYEeCKas TeODH:A
SBOJIIOIIH PACCMATPHUBAIOT TOT IIPOIECC B OTHOCUTENbHO CTAOHIBHBIX YCAOBHAX OKPY-
sxaromeit cpeabl. OMHAKO JOKA3AHO, YTO HA HaIeH ILIaHeTe HeOTHOKPATHO IPOHCXO/IAIN
roGaapHBIE KPU3UCHI, BHI3BAHHEIE AeiicTBHeM (GAKTODPOB, HA3BAHHBIX Kamacmpogoze-
nHamu. K HUM MOMKHO OTHECTH IaNeHHUA KPYIHBIX METEODHTOB, H3MeHEeHHEe MarHuTHOTO
MoJis BeMuIH, BCIBIIIKY CBePXHOBEIX 3BE3]I, pe3Kie KonefaHusa COMHeYHOH aKTHBHOCTH.
Muorue y4éHBIE CUHTAIOT, YTO KaTacTpodoreHsl ofecrmednBaroT 00HOBJIEHHE BHOBOIO
cocTaBa IPHPOAHEIX coo0mecTB. EcTh MHeHHe, UTO MCUE3HOBEHHE OKOJIO 65 MuH JeT
Hasang 75 % BunoB GayHB B (aopsl 3eMsH NPOM3ONLIO BCIEACTBHE €€ CTOJKHOBEHUS
¢ kpynusiM MereopuToM. 06 arom ceupenscTsyerT 300-KHIOMETDOBBINH MeTEOPHTHBLH
kpaTep Unmkcynyd, paclosO’KeHHBIH gacTUdHO Ha moxyoctpose IOkaTad B CeBepHO
Amepuxre u Ha JHe MekcurkaHckoro sanusa. IlageHue KOCMUYECKOTO Tesa TaKOH BeJIH-
YMHEI BBI3BAJIO MOII[HYIO YIADHYIO BOJHY U TEILJI0OBOE U3JIyYeHHe, NHTEHCUBHOCTBIO B CTO
pa3 DpeBLIIIA0Iee COJHeUHOe. TO CTAJIO0 TPHYNHON TUIaHTCKOrO IIoMapa, OTryOUBIIIETO
HA CYIe OCHOBHYIO YACThH PACTHUTEJLHOCTH M JKMBOTHOTO Mupa. BosHuKInas Bejer s3a
MageHneM MeTeOpHTA THTAHTCKAS BOJHA MOTYIIHIa moxkap. OfHako arMocdepa 3emin,
3arpssHEHHAA [eIJIOM, caskell W rasaMu, JOJITO ellé Oblia HeIPOHHIaeMa A COMHed-
HBIX JIydeli, 9TO CTAJIO IPUYHHON HACTYIIJIEHHS «MeTeOPUTHOH suMel». [lonanobuiuce
NECSTKHM MHJLIMOHOB JieT, uTofsl 6mocdepa 3eMIH BHOBL CTAOMIM3HPOBAJACh, HO YiKe
3a C4ET APYIHX OPraHU3MOB, 9BOTIOIHOHHPOBABIIMX OT BHA0B, CYMEBIIHMX BbIZKHTDH 110~
cie riofasbsHOM KaTacTpodkl.
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§9. EctecTBeHHbIit 0TGOP

=D PaccmoTpuTe puc. 26—28. Kakve dopmbl 60pbbbl 3a CyLLECTBOBAHME HA HUX
= npeacTaeneHbl? YTo ABNReTcs matepuanomM ANs eCTecTBeHHoro otbopa?

Ecmecmeennuiit om6op — 310 mpolecc u3bMpPaTeIbHOTO BHIKHBAHUSA M Pas-
MHOMeHHA ocobeil, Goee IPUCIOCOOIEHHBIX K JAHHLIM YCIOBHAM CpPEAbI, U THOEIb
MeHee mpucrocofreHHsIX. B ocHOBe JeiicTBUA ecTeCcTBeHHOrO 0T6OPA JeskuT Gopsba
3a CYIIEeCTBOBAHHE.

Ilpeanmoceinks ecrecTBenHoro orbopa. Heodrnopodnocmsy ocobeil, COCTABISIO-
IUX DONYJNANWIO, ABIAETCHA NEePBOH NPeJNOCHEIIKON ecTecTBeHHOro oTdopa. Kak
(axTOp 3BONIONMH eCTEeCTBeHHEIH 0TOOP ah(eKTHBEH TOJBKO B TOM CAyYae, eclId B
HEM Y4YaCTBYIOT OPTaHM3MEI, 0bJIafaloInue pasInYUuAMU B IPU3HAKAX. B reHeTHYe-
CKH OJZHODOAHBIX MONYJAANMAX, HAIPHMED CPeIH IOTOMCTBA OJAHOM YHUCTOH JTHHHH
CaMOOIBLIAIOINIETOCA PACTEHNUA, Pe3yILTATH €CTECTBEHHOrO 0THOpa He IPOABIIAIOT-
cs. BriepBrle 3T0 3KCIEPHMEHTAILHO MOATBEPANI AATCKHUIH VU6HBIH BHIbrensm
HWorancen Ha IpHMepe TAKOTO NPH3HAKA, KAaK pa3Mep ceMsH v acomn. B amersix
JIMHHUAX, TONy4eHHBIX HorancenomM myTéM caMOONbLIeHN S, OTOOD CeMSAH 110 Pa3sMepy
OKasajics Hed(P(PeKTHBHBEIM, TAK KAK BCE OTOMCTBO OBLIO M'OMO3HTOTHBIM. B 06BI4-
HBIX e HONyJAAUMAX (acosid, KOTOpPble COCTOSIH M3 MeHeTHYECKH HEOJHODPOIHBIX
ocobeii, ecTeCTBEHHBI 0TOOD IPHBEN K 3aKPENIeHHIO 6IaTONPHATHEIX IPH3HAKOB.
Takxum 06pasoM OLLIO IKCIEPHMEHTANILHO A0KA3aHO 3HAYEHHEe HACJIEeACTBeHHON HU3-
MeHYHBOCTH KaK OCHOBHOH IpeJIOCBELIKH eCTeCTBEeHHOro orbopa.

Jpyroi mpeAmoChIIKON eCTeCTBEHHOTO 0TOOpa ABIAETCH U3ObLMOYHAA YUCIEH-
Hocmb nonyasyuu. B peayabrare pasMHOMEHNSA, TOAYNHAIOMEr0CH 3aK0OHY reoMeT-
PHYeCKOH IIPOrPecCHH, Ha CBET NOABJIAETCA ropasfo 6oabIIe ocobeii, ueM HX T0Ku-
BaeT 0 B3POCJIOr0 COCTOAHUA. JTO IPHBOAUT K Gopnbe 3a cylmecTBOBaHHE.

MexaHu3M JeiicTBHA ecTecTBeHHOro ordopa. EcrecTseHHEIH 0T6OD OCYIIECTRIIA-
eTcd B IPHPOJe uepes pasaudHble (D)OPMEI BOPEOBL 34 CYIIECTBOBAHME MY Opra-
HU3MAMH W HeXXHBOH npupozoii. ITox 6opwvboil 3a cyuwecmeosarue B HayKe TIOHH-
MaioT aKTHBHOCTH OPraHM3MOB II0 OTHOIIEHHIO K BHEIIHeH cpeje, HAalpaBICHHYIO
Ha NOAJepKaHNe HUSHEeAeATEIbHOCTH H PABMHOMKeHHe.

Ceiiuac B HayKe IIPUHATO Pa3IMYaTh IPAMYIO ¥ KOCBEHHYIO (hOPMEI GOPHOHI 34
cymectBoBanue. Ilpanas 6opvba 3a cyuwecmsosarue (MeXBUIOBAA W C HEKHMBOM
TIPHPOMOH) IPHBOAUT K NpAMOil rubesn oTaeabHBIX ocobeil. Tarkyio Gopmy Gops-
6n1 MOMHO HabIOZATh HA NPUMepe B3AMMOOTHOIIEHHH MeMXAy MONYIAIHAME Pac-
TeHWI U TPABOAJHBIX JKMBOTHEBIX, XHIMHUKAMH ¥ UX YKePTBAMH, OapasUTAMH ¥ XO-
sseramu (puc. 26, 1, 2). K npamoit 6oprbe 3a cymecTBOBAHHE OTHOCHTCA W Hebaa-
TOIPHATHOE BO3AEHCTBHE Ha OPraHM3Mbl PA3NIUYHEIX (GAKTOPOB HEKMBOH IPHPOIEL:
HeJOCTATOK CBeTa, Biaaru (puc. 26, 3), BEIcOKaA HIM HH3KAA TeMIeparypa H Ip.

FKoceennasa 6opwba 3a cyuecmeosatue (MeXBUNOBAA W BHYTPMBHIOBas) HA-
6irozaeTca MeXAY OCODAMH C OAMHAKOBBIMH NMOTPeOHOCTAMM M He BeIéT K HeIlo-
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Puc. 26. Bops6a 3a cymecrsopanue. [Ipamasa: I — mayk u Myxa, 2 — Hae3THHK Ha Anax
6abouxu-6enaHKkH, 3 — Goprba pacTeHHA (I0OKKA) ¢ HEJOCTATKOM BJIATH B IIYCTHIHE;
KocBeHHasA: 4 — Oopsba JTHBOB 3a CAMOK
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YucneHHocTb Ha 1 ra CDEHCTBEHHOﬁ I‘Hﬁ(-}JIPI, a JHIIb OCJIaﬁJIH-
€T HX, H OHH TepAT YCTOﬁqHBOCTB K

1000 |- BO3[IefICTBHI0 HeOIAaronpuATHBEIX (hakTo-
poB BHemmHe# cpexnsl. Tak, ocnabieHHbIe
B pe3yabTaTe 6€CKOPMHIEI TPaBOSAAHBIE
500 - 70—90 net KONBITHBIE MJIEKOIHUTAIOIHE JYalne rub-

HYT 3UMOH OT 00JIe3Hell W XHIIHHKOB,
4eM JIeTOM. [[pDYTHM NPHMePOM ABJIAETCH
BHYTPHUBHI0BaA KOHKYDPEHIIUA 38 CAMKY
(puc. 26, 4), numy, TEPPUTOPHIO V KK~
BOTHBIX; 3a COJTHEYHBIH CBET, BOLY, MHHE-
paJbHBIE BelllecTBa y pacTeHui (puc. 27).
CrenoBarensHO, KOcBeHHasA 6opnba 3a cy-
100 IleCTBOBAHHE NPOABJIAETCA B BHUE KOH-
BospacT  gypennuu MeAy OTHEIBHEIMM 0COBAMHE
OJHOT'0 UJIM PA3HBIX BUIOB.

Puc. 27. CaMmouspe;KuBaHue JiepeBbeB Bee dopmser 6ops6eI 3a cyimecTBoBa-

B OJTHOBO3PACTHOM Haca’KJeHUM eJiei HHE NPUBOAAT K DasHEIM Pe3yJbTaTaM.

Me:xBugoBasa 6opb0a BeET K COBepIIeH-
CTBOBAHMIO OJHUX 0co0ell 110 CPaBHEHHIO C APYTUMH. B peayibraTe mobenmBirme
0CcO0H BBITECHAIOT IPOMIPABIINX. BHyTpHBHAOBas Gopsba 3a cymecTBOBaHMe npu-
BOJHT K YBEJIHYEHUIO DA3HOOOPA3Hs BHYTPHBHAOBLIX NPU3HAKOB. TeM caMbiM oHa
CHIYKAeT KOHKYDEHIHUIO B clocobcTByer auddepernuanuu ocobei BHYTDH BHJA,
4YTO B NabHEHIIeM MOKeT 3aBePIIMTHCA BHI000pA30BAHHEM.

Krnaccupuranus gopm 6opsdel 3a cymecTBOBaHHE VCIOBHA, TAK KAK B IIPHPO-
lie OHH AeHCTBYIOT He M30JMPOBAHHO, & COBMECTHO, CMEHASN APYT APYra HA Pa3HBIX
aTanax sposonuu. Kpome aToro, He Bce BHYTPHBUIOBEIE U MEKBHIOBHIE B3AUMOOT-
HOIIIEHHS M@y OPraHu3MaMH CBOLATCH K Oopnbe 3a cymecreoBanme. CymiecTByioT
(hopMEI HEHTPAJNLHBIX M B3AMMOBBITOAHBIX OTHOIIEHWH KAK BHYTDPH OZHOTO BHUJA,
TaK W MeXJy Pa8HBIMM BHIAMH OPTaHM3MOB. OTH B3aMMOOTHOIIIEHHUSA CIJIAMKHBAIOT
GopeOy 3a cymecTBOBaHHE, IPUAAIOT € MeHee OCTDHII XapakxTep.

Cipepa u o6wexT neiicTBuA ecTecTBeHHOTO 0T60pa. Chepoii felicTBUs ecTeCTBeH-
HOro oT0opa ABJAETCA MONIYJIANMSA, 4 er0 00BEKTOM — OTHeJbHbIe 0CoOM TIOIyJIA-
muu uiy rpynnel. Korga mozx orGop monazaior ocodH, ero HaskIBAOT uHdusudyano-
Hotm. Ecnu or6op aelicTByer Ha Iesible TPYNIEBI ocobeil, HAIPHMeD HA OTAENbHEIE
ceMbH OOIECTBEHHBIX HACEKOMBIX (Y]l B MYDAaBEER), €r0 HA3LIBAIOT 2pYnnoevLim.

O16opy noasrexaT Bce *KUSHEHHO Ba)kKHBIE IPU3HAKH 0CO0eil, obecrieunBaromue
uX pasMHOMeHue. B chepy neiicrBus orGopa MOryT momajnaTh najke NPH3HAKH, BDe-
HEIe /IS OTAEJIBHON 0cO0H, HO MOJIe3HBIE B IeJIOM s nonyiamuu. HanpaMep, yixa-
JUBIIAA MTYe/Ia TOTubaer, HO TaK KaK OHA 3alUIIAeT BCIO MYeTHHYI0 CEMbIO OT Bpa-
TOB, TO CIIOCOOHOCTH K CAMOIOEPTBOBAHHIO COXPAHAETCH NIPU IPYINOBOM 0TGOpe
KaK IPH3HAK, B I€JIOM MOJe3HbIH Ana Bufa. OT0op 4acTo HANpaBJIeH HA CO3ZLAHME
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§ 9. EctecTBeHHbIi oTGoOp -

B3aMMOTIPHCIOCODJIEHHBIX ADPYT K APYry
BHJOB opraHuamoB. Tak, IBeTKH KJe-
Bepa, coOpaHHBEIE B comBeTHe, Giaroma-
P#A CTPOEHHIO BEHUMKOB IIPHUCIOCOOIEHEI
K ONBLIEHHIO MMeasaMHu. [[pyrue Hace-
KOMBIe, He UMEIOI[ie TaKOI0 AJMHHOIO,
Kak y IIMeJeH, X000TKa, OCTATE HEKTAD
H3 IIBeTKOB KJIeBepa He MoryT (pHc. 28).
Ot6op o TaKUM B3aHMOCBA3AHHEIM IPH-
3HAKAM Y PasHBIX BH/OB OPraHM3MOB Ha-
3LIBAIOT COOMOOPOM.

PeanrsHOCTE ecTecTBeHHOro orbopa
B npupoge. [lepBrie sKclIepUMEHTATLHEIE
JOKA3aTelbCTBA PeallbHOTO CYIIeCTBOBA-
HHA eCTEeCTBEHHOro oTdopa B mpHpoJe
OBLIM MOJIyYEHBI B XOAe M3yUeHHd Hace-
xoMmbIX. Tak, 8 1898 r. anrauiicknii uc-
caepoBatens E. IlayasToH pacmoJo-
wua 600 kykomok 6abouex-KPAUMBHUIL B PASHBIX YCJIOBHAX: HA KOpe, M3TOPOAH,
CTE€HAX JOMOB H JHCTbAX Kpanusel. B ponm darTopa orbopa BBICTYIANU ITUILHI,
mUTaKIIHecs HaceKOMBIMHU. B Tex ciayuasx Korja OKpacka KYKOJOK COBIALAJA C
OKpacKoil (poHa, NTHIAMH OBLIO YHHYTOKEHO He Gojee 57 % KYKOJIOK, a IIPU pas-
JMYnn B oKpacke — Gosee 90 % . 3umMoii aTOr0 JKe roga aMepuKaHCKUH OPHUTOJIOT
I'. Bammoac cobpan Ha ynunax Heo-Vopka 327 1oMOBBEIX BOPOOBEB, OKOYEHEBIIINX
OT CHJIBHOTO MOpO3a u Mereau. Mx oTrorpeBasu B 1a60paTOpHU ¥ [IapajliIeIbLHO 00-
MepATH. BEIKHINA TOJBKO Te NTHILI, JIHHA KPBLILEB, DA3MED H MACCA TeJa KOTOo-
PBIX UMeJH cpelHue 3HadeHus. B ponu dhaxTopoB oT6opa B JAHHOM CJIy4Yae BBICTY-
ouIu MOPO3 U BeTep. B pesyabTaTe ocrammuck 0co0H CpeHHX PasMepOB, KOTODBIX
B monyasnuu Bcerjga Oonbmie. TolbKo OHM OKA3aNNCE HAMAYYIIHM 00Gpa3s0OM IIpH-
crocobJIeHbl K AeHCTBHIO HeOJArONPUATHEIX YCIOBHH OKpyskalomeil cpensl. OT6op
OBl HAIIpPaBJIeH HA COXPaHeHWEe MPHU3HAKOB BUJA HEM3MeHHBIMH.

OTH 3KCIIEPHMEHTEI HeOIPDOBEPKHMMO JOKA3AIHM PeaJbHOCTh CYIIECTBOBAHUS B
IpHposie ecTecTBeHHOro ordopa. OHAKO OHM He TIOKA3ajlH ero TBOPYECKYH POJIb B
9BOJIIOIIHH, 3AKJIHYAIONIIYIOCA B 00pasoBaHUM ¥ OPTaHU3MOB HOBBIX IIPH3HAKOB. JTOT
npobes B 9BOJIONAOHHOM YYEHHH YAANOCH JUKBUANPOBATE JHIIE IMOCAe H3YIeHUA
pasanuHbIX (OPM ecTecTBeHHOTO oT6opa.

Puc. 28. Illvenb HA COLBETHH KJeBepa

Ecmecmeennbiit omoop: undueudyanvrblil, 2DYynnooii; npednoceliKy ecme-
cmeeHnHo0zo ombopa: HeoO0HOPOdHOCMb 0c00eil, U30bLMOYHAS YUCLCHHOCMb
nonyaauuu; 6opsba 3a cyuecmeosanue: NPAMAL, KOCBEHHAA, cOOmOop.
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fnaea 2. MWKPO3BOJIKOLUUWUA

Bonpocel u 3agaHuda

1s

KakoBbl Mpeanockiniky ectecTeeHHoro otbopa? byaet nv NpovMcxoauTb €CTECTBEHHbIA
oT6Op cpeau NOTOMCTBA OAHOMO KycTa cafoBOW 3eMNAHWKWA, KOTOPLIA pasmMHOXWUIN
BEreTatMBHO C NOMOLLLIO BMAOM3MEHEHHLIX Nnob6eroB — ycoB?

Y1o Takoe H6opbba 3a cylwecTeoBaHne? KakoBbl €€ hpOpMbl U NOCNEACTBUA AN 3BONIO-
umn? Mouemy Gopsby 3a cywlecTBOBaHME Ha3bIBAOT (GAaKTOPOM ecTecTBeHHOro otbopa?
Y10 ABnAeTca chepoin u 06bEeKTOM AENCTBUS ecTecTBeHHoro otbopa?

B LUMPOKO pacnpocTpaHEHHOM B Havane XX B. MOAENW ecTeCcTBEHHOro otbopa ero cpas-
HUBAJIN C CUTOM, Yepe3 KOTOPOe NPOCemBaloT necok. MNpu npocerBanmny Bonee KpynHbie
Kamelwkn — HenpucnocobneHHole ocobu — 3apepxuBalotcs, a 6onee menkue — npwm-
cnocobneHHbie — NpoxoanaT Yyepes cuTto. O6bACHUTE, NOYEMY COBPEMEHHbLIE reHeTuYe-
CKMe NpeacTaBneHns 0 MEXaHW3max ecTecTBeHHOro otbopa OTBepraioT aTy MOAenb.
3aBe3EHHbIN B ABCTpanuio knesep He aasan cemsad. OBbsACHUTE NPUYUHY Takoro siene-
Husa. MpeanonoxuTe, Kak yaanock npeoaonets becnnogue knesepa?

§10. ®opmbl ecTecTBEHHOro oTbopa

.- Paccmotpute puc. 29. Ocobu ¢ KakMMKM reHoTUNamMmn CoOXpaHainTCa NPy pasHbix
5) dopmax ectecTBeHHoro otbopa? Kakas ¢opma otbopa coxpaHaeT npyuaHaku
BMOA HEM3MEHHLIMU, @ Kakas — MPUBOAMT K NOABMNEHWIO HOBbIX?

TBOpUYecKas POJb eCTECTEEHHOrO 0TOOPA KAK 3JIEMEHTAPHOTO (PaKTOpPa HBOMIOMUH

IIPOSABJAETCA B BOBHUKHOBEHHH Yy OPraHH3MOB HOBBIX IIPDH3HAKOB H CBOMCTE. ITO
XOPOII0 BUIHO IIPH U3YUEHWH OCHOBHBIX (DOPM eCTEeCTBEHHOTO OTOOpa: JBHIKYIIETO,
CcTabHINBUPYIONIET0 U Pa3PhIBAIOMIETO (IH3PYITHBHOIO) (puc. 29).

Cradunausupyromuii ordop. MameHenune n1060ro NpUs3HAKA B HONYJIANNNA Opra-

HH3MOB B IIpejieJiax €ro HOPMBI peaKHH OCYIIeCTBIAETCA 110 KpHBOﬁ HOPDMAaJBHOT'O

pacnpezeneHus (BapHanuoHHOM Kpusoit). Ocobu co cpen-
HHAM 3HaYeHHEM [IPH3HAKAa BCTPEYANTCA B HOMYIAIHH
Yalge, a ¢ OTKJIOHEHUAMH OT CpPeJHell HOPMBI — pese.
Eciu sHaueHWe NMPU3HAKA BRIXOAHUT 32 IIPEeNbl BApHA-
IMOHHOH KPHBOH, TO Takas ocobb nmorubaer (KpaitHHe
TOYKH Ha KpuBO#). Teopua crabuamsupyomero orbopa
6elia paspaboTaHa OTe4eCTBEHHBIM YVUE€HBIM M BaHOM
HUBamoBuuem [Imansraysenom B 1946 r. CormacHo
eil B HeM3MEeHHBIX YCJIOBHAX Cpeibl ¥ OPTaHM3MOB CO-
XPaHATCA OpeXkHUe npuadHaku. OcobH, mMeInnue OT-
KJIOHEHHA OT CpelHero 3Ha4YeHUsA IPH3HAKA, BHIOpaKo-
BBIBAIOTCH, [IO3TOMY BApPHAIMOHHAS KPHMBasA pacupeje-
JIEeHH A NPU3SHAKA OCTAETCH HEU3MEHHOM, MOJIHOCTLI OT-
Beyad CYIIECTBYIOIIHM YCIOBHAM cpensl (puc. 29, I).
Cmabuausupyrwujuii om6op — 310 0THOP B MOJB3Y 0CO-

Wpan Heanosuu .
IlImansraysen Oeii co cpelHAM 3HaUYeHHEeM IPH3HAKA, YCTAHOBUBIIETO-

(1884—1963) cdA B monyasanuu. B Gosblieli cTeneHd TAKMUMHA 3HAYEHH-
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§ 10. Popmbl ecTecTBEeHHOrO ot6opa

Puc. 29. Cxema melicTBHA ecTeCTBEHHOIO orbopa B OKOJeHHAX F,,F, Fa: 1 — crabumn-
3upyiouero; 2 — IBUMKYIOEro; 3 — Pa3phIBAOIIEro, WK TH3PYNTHBHOTO (IITPHXOBKOM
BBepXy 0003HAYEHO BHIXKMBAHUE ocobeit)

AMHI B IONYIATHHE 06/1aJa10T FOMO3UTOTHBIE 0CO6H, IIO3TOMY CTAOMIN3HPYIOITHH OT-
6op mMoxHO Ha3BaTL 0OTGOPOM B MONB3y roMo3uror (AA unm aa).

Pacemorpum Heckoabko npumepoB. Tak, pasmep ymHBEIX pakoBun 3af1es-
PYCaKOB, B OTIHYHE OT PA3MEPOB HX TeJIa, BADLUPYETCH B HE3HAUHTEIbHIX npenesax
(pmc. 30). IIpusHAaK aTOT ABIAETCS CTAGHIBHBIM U 00YCIIOB/IEH POJIBIO KPOBEHOCHBIX
KallLIIAPOB YIIHBEIX PAKOBUH 3aiilleB B POLECCaX TePMOpery s, Koporroyxue
3aMITHI JIETOM Ualle HorubaioT or [Ieperpesa, a JMUHHOYXHE — 3HMOH OT Iepeoxia-
nenus. B ponn daxTopa or6opa BeICTYHAIOT Ce30HHLIE KoJiebaHuA TeMIepaTypsl.

HOpyroit npumep neiicTeus cTabHIu3upyomero or6opa — COXPaHeHHe IPaKTH-
gecKy 6e3 U3MeHeHWH B TeYeHHe MHJLIHOHOB JeT PEIIMKTOB, MJIM «3XHMBBEIX HCKOIIA-
EMbIX»: HOBO3EJaHJCKON raTTepuu, KUCTENEPoil PHIGEI JTaTUMEePUH, TOJI0OCEMeHHO-
T'0 paCTeHWdA I'HHKTO U Ap. (cM. puc. 49). Jlokanbuoe CYILIeCTBOBAHME 3THX BHIOB
MOMHO 00bACHATE HEM3MEHHOCTDHIO YCIIOBUH MX OOMTAHNS.

ABmaxymmii or6op. Ilpencrasienus o ABHIKYIEM oT6ope 6bLnu chopmyaHpo-
BaHel emé Y. lapsuHoM, TIO3TOMY MHOI/ZIA €70 HAa3hIBAIOT JAPBMHOBCKHM. B MeHs-
IOIUXCA YCIOBHAX CPeNlbl B Pe3yJbTaTe aToro 0Tbopa YV OPraHU3MOB IIPOMCXOLUT
nocTeneHHOe MPeodpasoBaHMe CTAPLIX M BHIPAGOTKA HOBBIX npusHakoB. IIpu arom
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naea 2. MWKPO3BOJNIOUUA

B IONYJAIMH BHEIKHUBAIOT ocobu, obia-
najomIie KpaiiHUM 3HaueHWEeM IpHU3HAa-
Ka, 1 BapHAIlHOHHAA KpUBas CMellaeTcs
B OZHOM HampasieHuu (pmc. 29, 2).

Jleuxcywuii omb6op — 3TO OTOOP B
moas3y ocobeil, HMEIOIUX [MOJe3HbIe OT-
KJIOHEHHSA OT paHee YCTaHOBHBIIEIOCd B
MOMyJIAINK CPeSHEero 3Ha4eHns NpusHa-
ka. B Gonpiiel cTelmeHd TAKHMN OTKJIO-
HEeHHAMH B IOMYJIAIHU 007aal0T rere-
POSHTOTHBIE 0CO0M, II0ITOMY ABUIKY I
0T6Op MOKHO Ha3BaTh OTOOPOM B IIOJIL3Y

Puc. 30. Pazmep yIIHBIX DAaKOBUH ¥ rerepoaurot (Aa).

3aiileB-pyCaKoB — NpHU3HAK, IOJBEPrai- [IpMepOM JAefiCTBUSA ABUIKYIIETO OT-
muitca cTaGMIN3HPYIOMeMy 0T60pY fopa B mpHpOJe CIYXKHUT TaK HasblBae-
MBI NPOMbLULIEHHbLIL, WA UHIYCcmpU-
anbHbLL, MeJaHU3M y HOUHOH 0abouky Gepé3oBoil NAAeHUIIBI (Biston betularia).
HaspaHKe 3TOr0 ABJIEHHA TPOHMCXOIUT OT ITHIMEHTA MeJaHWHA, IPUAAIOIIero Kpbl-
JIBSM TEMHYIO OKPAcKy. B TOIyJIANMHA CYIIECTBYIOT /iBe OCHOBHEIE (DOPMEI pabouex:
cBernas u TéMHAas (Menarucrudeckan). CBerias OKpacKa KPBLIBEEB HMUTHPYET JIH-
[maifHUKH, BCTPEYAIONINeCS Ha Kope epeBbes, rje 6a60uKH IPOBOAAT CBETIOe Bpe-
M# CyTOK. B cenbCKoit MecTHOCTH, T/ie THIIAHHHKH 00UIBHO PacTyT Ha KOpe, CBeT-
nas popMa BeTpedaercs dame TéMHON. OfHAKO B OKPECTHOCTAX OJHOIO U3 KpyHIHEeH-
[IAX OPOMBINLIEHHBIX ropofos — Manuecrepa — npeobnagatoieil GOpMOM B IOy~
NATUY OKAasaauch TéMHble 0abouku. [leso B TOM, YTO B IOPOAE BOSAYX OBLJI CHJIIb-
HO 3arpASHEH CEPHHUCTHIM TasoM H caxkeit. B pesynbrare AUMIaAHAKK TTorudau, a
Kopa JepeBhes InoreMmHesna or Konotu. Mcues ecTecTBeHHEIN MacKHpylomuu (oH,
cBeTIIEIe 0COOM CcTalu saMeTHee Ha (OHe TEMHOU KOPBI, H HACEKOMOSNHBIE ITHIIEI
cTaJIH CKJASBLIBATH HX dYallle, YeM MeJIaHHUCTHIeCKHX ocobeii (puc. 31).

IpyruM NIPUMEpOM ABHIKYIIEro OTOOpa CIYKUT MOSBJIEHHE Y HEKOTOPBIX 60o-
JIe3HEeTBOPHBIX GaKTepHil, HACEKOMBIX-BpeJUTeNIel, KPbIC U MBIIIEH YCTOMYNBOCTH
K aETHOMOTHKAM ¥ AmoxuMmukaram. MccieZoBaHUAMHN YCTAHOBJIEHO, UTO Kaxaoe
oc/IeAyIomee IOKOJeHNe 9THX OPraHM3MOB BCE 6ojlee HEBOCIPUUMYMBO K 110106~
HBIM IperapaTaM. AHTHOMOTHKH M SAOXMMHKATBI BRICTYNAIOT B JAHHOM CJIyvdae
daxTopamMu 0T60pa, 0fecIeYMBAIONIMMY BEKUBAHIe TeHeTHYECKH M3MEHHBIIAXCA
ocobeli — OCHOBaTeeil HOBBIX, OoJiee YCTOMYMBEIX TIOTYJIS U .

PaspeiBalomuii (IH3pyNTHBHBIH) 0TOOD. PasphIBalOn(Uil, WK TUSPYNTHBHBIM,
(ot aur. disrupt — paspeIBalomuii) OTO0Op AEHCTBYET B HONYJANUAX TOrAA, KOrla
yCJIOBHSA BHEIIHEH cpeibl HACTONbKO H3MEHH/INCE, YTO OCHOBHA macca ocobeil OKa-
3pIBAaeTCA HEIPHCIocobaeHHON K HUM. IIpemmylecTBO B TAKOM Cydae npuobpera-
10T 0cO6H ¢ KpafiHUMH OTKJIOHEHHMAMH OT CPeJiHEero 3HAUEHUA MPUIHAKA. Onu 006-
JIaai0T HOBOH M3MEHUYHBOCTBIO, ABIAIOMENCA MaTEPHAIOM I HeHCcTBHA pasphl-
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§ 10. ©®opmsbi ectecTBeHHOro orbopa

Puc. 31. UnaycTpHANBHBIA MeJaHA3M y 0epe30Boil MAJEHHUI[EI — Pe3yJbTAT AeHCTBHA JBU-

mymero orbopa: I — cBernas ¢popMa HMeeT IPEHMMYINECTBO HA KOPe JePeBbeB, TOKPHITHIX

JaumaifaukamMu; 2 — TéMHaA (MeraHHCTHYecKas) opMa mydmne npucnocobieHa K TEMHOMN
KOpe, TUIIEHHOH JTUINANHWKOB M IMOKPBITOH KOIOTHIO

BAIOIEro, HJIKM JU3PYITHBHOTO, oTO0Opa. BaprannoHHAA KpHBasA IPEXKHETr0 IPH3HA-
Ka IOPH 9TOM pasjejdeTrcd Ha jaBe (puc. 29, 3).

Paspeisarwuil (duspynmusHbeiil ) oméop — 3T0 0TOOD B MOJIL3Y 0c0DEH ¢ KpalHH-
MH OTKJIOHEHHUAMH B IPOABJICHUY IPH3HAKA IPOTUE CPEJHEr0 €ro 3HaYeHHuA, paHee
YCTAHOBMBIIIETOCA B MONYJIALMH. B Gonbmieil creneHn TAKMMH OTKJIOHEHHSAMH OT
cpefHero 3HAYeHHWA NpPHU3HAKA 00IaZaloT rOMO3UIOTHBEIE 0COOH ¢ MYTHPOBABIIUMH
reHOTHIIAMH, DO3TOMY Pa3phIBAIOMINII 0TOOP MOXKHO Ha3BaTh 0TOOPOM B MOJB3Y
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MyTHpOBaBmMUX romosuror (dd wnm AA). Takoit 0oT0OOp BBIBLIBAET JEJIEHHE IIOITY-
JIANHAU HA HECKOJBKO TPYII, OOHTAIOIIMX HA OJHOM TEPPUTOPHH, YTO B KOHEYHOM
HMTOTe OPUBOAUT K NOTUMOPOHIMY, T. €. CYILIECTBOBAHUIO B MONYIAINHA HECKOIBKHX
topm (rpymm, pac), OTIHYAINUXCA 10 ONPeAeIéHHOMY NPHU3HAKY.

JeiicTBHe pasphIBAIOIIEr0 0TOOPA BIEPBHIE OLLIO M3YYEHO OTeUYeCTBeHHEIM y4é-
HeiM Hukonaem BacunseBmuem Ilmuarepowm (1865—1923), BeiaBuBmIEM
CYIIeCTBOBAHNE HA CKAIIMBAEMBIX JIYraX ABYX PAC MOJIYHIAPa3UTHUYECKOTO PACTEeHHA
morpeMKa Gosbmuoro (puc. 32). Pamnenserymas paca 3allBeTaeT [0 TIOKOCOB B HMIOHE,
TO3AHENBETYIaa — II0cJIe IIOKOCOB B aBrycre. @axTopoM 0T00pa BEICTYIINII YeJI0BEK,
CKalIMBaIOMMil TPABy HA JIyrax B cepeiuHe sera. llonyaanum paHHeNBeTYIIero
H 03[ HEeIBeTYIIero morpeMKa TaKkAM 00pasoM 0OKa3aJiMCh TeHeTHYECKH H30JIHPO-
BaHHBIMH JPYT OT APYyra, XOTHA U IIPOU3PACTATIN COBMECTHO HA OJHOW TEPPHUTODPHH.

MNokoc

MioHb Wione ABryct WioHb Wions ABryct WioHb Wions ABrycr

Puc. 32. Cxema oOpasoBaHusa ABYX pac y morpemka douasmoro: I — mexopgHas dopma, mpo-
H3pacTaInas Ha HeCKAIIMBAEMBIX JIyrax; 2 — HcxXongHas GopMa, IPOHU3PACTAIIIAA HA
CKAIIHBAEMBIX Jyrax; 3, 4 — HoBble (GOPMbBI, IPOH3PACTAKIHE HA CKAITHBAEMEIX JIyrax
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§ 11. MpucnocoBneHHOCTL OPraHUu3MoB

[pyrum mpuMepoM AeHCTBHA PasphIBAOIIEr0 0TOOPA CAYKHT BOSHHKHOBEHHE
B HeOOJIBIIHX BOZOEMAaX pac OBICTPO W MeJJIEHHO PACTYIMX XWIIHLIX PHIO — IV
u OKyHe#. YacTo MoJyiogy 3THX pPbIO He XBATAaeT KOpMa — MAJBLKOB APYTHUX BHIOB.
B aTux ycmoBHAX NpEeMMYIECTBO MOIYYAIOT 0CODHM, KOTOpPhIE PACTYT GLICTpee Ipo-
YUX W IePBBIMH IIOefaioT MaJbKOB. C APYroi CTOPOHHI, B BBHITOJHOM IOJIOMKEHHUH
OKAa3BIBAIOTCA OCODHM € CAaMBIM MeIJIEHHBLIM TeMIIOM pPOCTa, AJUTEeILHOe BpeMdA IH-
TalIuecs WHOH NMHINeH, HAIPHMED padykaMy — Aa@HUAMH ¥ NHUKJIOIAMH.

Treopueckasi poab eCTECTBEHHOro oT60pa NPOABIAETCA KAK B YCTPAaHEHHH Me-
Hee NPHUCIOoCcoDIeHHBIX 0c00eH, TAK M B HAKOILJIEHMH HaclleACTBeHHBIX N3MeHeHHUH,
ONmpeNesONMX HanpaBJeHHe 3BOJONHN. B pesynabTare COBMECTHOTO AeHCTBUA
Bcex ¢opMm orbopa M APYTHX (DAKTOPOB SBONIONUM B IIPUPOJE BOZHHKJIU BUIBI,
npHcrocobIeHHbIe K JKU3HN B PA3JIMYHEIX YCI0BHAX. YacTo BHA00BpaszoBaHMe HA-
YHHAEeTCA I0J AeHCTBHEM ABHIKYIIETO HJIM PasphIBAIOLIEro 0Topa, 4TO IPUBOJHT
K IOABJEHHUIO B MONYJAIHHA HOBBIX rpPylIl. 3aTeM AeHCTBYET CTAOMIM3HPYIONIHH
0oT00p, B pe3yapTaTe 4ero NpHoOPeTéHHEIE HBMEHEHHs COXPAaHAIOTCH, HepefaloTcs
H3 NOKOJeHHA B NOKOJIeHHe M BHUJ CTAOMIM3HDPYETCH.

Ecmecmeennutii ombop: cmabuausupyiowuil, dsunrywuii, paspoieaiowuil (Ous-
PYnmueéHsLil ); npoMbiuLieH bl (UHOYCMPUANbHBLL ) MENAHUIM.

Bonpocskl U 3apgaHua

1. O6bAcHUTE, NOYEMY eCTeCTBEHHLIA O0TGOP Ha3bIBAKT HAMPaBAAWMM GakTopoM 3BO-
mouMn. HTo onpegensieT HanpaeneHue ero AencTena?

2. Kakue oCHOBHble OPMbI ECTECTBEHHOIO 0TOOPA AEMCTBYIOT B NONYNALMAX OPraHuaMoB?
Y710 y Hux 0bLuero u pasnuyHoro? Mpusegute NpUMeps.

3. KakoBo 3BONOUMOHHOE 3HA4YEHWE OCHOBHbIX (DOPM ECTEeCTBEHHOro oTbopa?

4. YTO NPOM30ALET, eCnv CKOPOCTb M3MEHEHWS NONYNsSUMKM ByAeT OTCTaBaTb OT CKOPOCTU M3-
MEHEHWS YCNoBWiA cpeabl? Kakylo ponb B gaHHOM cyyae ByaeT urpatb eCTeCTBEHHbIA 0T6op?

5. B 4ém nposBnseTcs TBOPYECKas Pofib eCTECTBEHHOro otbopa?

§11. NMNpucnocoGneHHOCTb OPraHN3MoB

=P Paccmotpure puc. 33, 34. B 4éM NposiBNsSieTcs NpucnocobneHHoCTs OpraHn3MoB
- K YCNOBUAM cyllecTBOBaHMA? Kak nosBunuck Takme npucnocobnedmna?

Ilpucnocobaernrnocms, NN adanmayus, — KOMIUIEKC MOP(GOMU3HOTOTHUECKHX 1
IoBeleHYecKHX ocofeHHOCTell OPraHusMoB, 00eCIIeYHBAOIIUI YCIeX B KOHKYPeHIIHH
C ADYTHMH OPTaHH3MaMH U CII0COGHOCTH OCTABJIATE IOTOMCTBO B JAHHEIX YCIOBHAX
oxpysxaromei cpesbl. IlogBneHne nprcnocobeHRI HASEIBAIOT AdANMAyULOZeHEe30M
(or nar. adaptatio — npucnocobierue U genesis — BO3HUKHOBEHHE).
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Bo3HHKHOBeHHE NPHCIOCODJIEHHOCTH Y opraausMos. I1poiecc BOBHHKHOBEHHUA
IPHCIOCO0IEHHOCTH Y OPraHU3MOB IIPOMCXOMIHT B JBA IOCJIEJL0BATEIbHBIX 3Tama:
1) moaBiaerme y ocobeil MONyAANNM HACIEACTBEHHOH H3MEHYMBOCTH; 2) yHOPALO-
YHBaHWE HACJIEACTBEHHON M3MEHUYMBOCTH IIOJ AeMCTBHMEM ecTecTBEHHOro orbopa B
COOTBETCTBHH C KOHKPETHEIMH YCJIOBUAMMU CPEJEL.

Emgé Y. [lapeuH, nuzydass IpucnocobieHnsA OPraiusMoB, o0paTuy BHUMaHUe HA
TOT (haKT, YTO ¥ HUX (QOPMHDPYETCSA MHUPOKHHA COEKTD PasHOOOpPAaBHBIX IPUSHAKOB,
KOTOpHIe IIePBOHAYANLHO HHKAK He HMCHOJb3yIoTcsa. TaK, KOCTH CKeJleTa IoJIOBBL Y
HOBODOXK/JAEHHBIX IIPECMBIKAIONINXCA, ITHI, ¥ MJISKONUTAIIINX COeJUHEeHbl TAKHUM
o0pasoM, UTO IIPH HAPYXHOM JAaBJeHHH Yepell MOJKeT U3MeHSTh cBoo (opmy. 310
fecriosie3HOe [JIA MPECMBIKAIOIMXCA W ITHI[ CBOMCTBO OKA3aJI0Ch IIOJIE3HBIM JJIA
MJIEKOIHTAIOMINX, TAK KaK 00eCcIeuIo BO3MOKHOCTE IPOX0XKIeH!A ILI0Na BO BpeMs
PO/IOB IO Y3KHM POAOBEIM myTsAM. lIpu uaydeHu# pocTta noberos y GOJIBIIHHCTBA
pacrenuii Y. apsun 00HApPYKHJ COOCOOHOCTH MX BEPXYIIEK K BpAIIATEeIbHBIM
JBHYKEHUSAM. OTOT ONEPEeyKAIN[AI IPU3HAK CII0CODCTBOBAI IOABJIEHUIO Y PACTeHH
BLIOIUXCS, HMEIIAININXCA U Jasamux mnoberos. Omepesxaioniye IpU3HAKY HA3BI-
BalT npeadanmayueil, T. €. TPeIBAPUTEJILHLIM TPHUCIOCOO0IeHUEM.

V opranusmMoB BeIpabaThIBaeTcs LEJAbIH KOMIIEKe nNpusHakoB. OfHEH M3 HHUX
ABJAIOTCS BeAYIIMMH: Ja’Ke NX He3HAUHUTEJIbHOe U3MeHeHHe OKa3blBaeT BINAHHNE HA
JKM3HeCHoco0HoCTE. [Ipyrue NpU3HaKK CYIECTBYIOT KaK Obl PO 3amac, Ha ciIydan
HelnpeABHACHHLIX N3MeHEeHHH YCJIOBHI cpelabl B OyAyIIeM.

IIpuMeps! npucnocobiennii y opranaamoB. PaKTeI, JOKa3bIBAKIHE IPHCIIO-
COOJIEHHOCTh OPraHM3MOB K Cpejle, CTOJIb MHOTOYHCIIEHHEI, YTO OHUCATH UX BCe He-
B03MOHO. OrpaHuuYMMCs JTUIIE HEKOTOPBIMH IDHMepaMHu.

1. Mopgoaozuneckue npucnocobrerus. K takoro poxa nprcnocobIeHHAM OT-
HOCAT pa3JMUHBIE THOE 3aMIATHON OKpacKu ¥ GOPMBI Tesia, BCTpedalolmuecsa
V pPasHBLIX OpraHusMoB (pHc. 33).

IHoxposumenbcmeeHHAs OKPACKA PASBHBAETCA ¥ BHIOB, JKUBYIIUX HA OTKPHITOH
mectHOcTH. OHA OBIBaeT CILIOIIHOI (Oeblil IBeT MexXa y 3aiina-0enaKa 3UMoil), ecin
OKpYKawIuil (POH OJHOPOIHEIN, H pacuJIeHANeH (CcBeTIble 1 TEMHEIE IOJOCH),
eCJIM Ha MEeCTHOCTH 4YepeAVIOTCS IATHA CBeTa W TeHH. Jh(eKT NOKPOBHATEIbCTBeH-
HOM OKPACKH 3HAYUTENBHO YCHIHMBAETCA COOTBETCTBYIONIMM IOBejeHHeM. Takue
SKMBOTHBIE B CJIyYae OMACHOCTH 3aMHUPAIOT, YTO JejiaeT uX emé 6onee He3aMeTHBIMH.

ITpedocmepezaiou,as OKPACKA PA3BUBAETCA Y BUJIOB, HMEIOIIAX CPeJCTBA 3alllUThL
(xaysgmpe WK S10BUTEIE HACEKOMEIE, HeCheZoOHbIe HIH 00XKHUTal0NIe DACTeHNA).
B mponecce ectecTBEHHOrO 0TOOPA Y HUX BEIPAOOTATHCEH HE TOJLKO AMOBHUTHIE CEKpe-
THI, HO U ApKas, 0OBIYHO KPACHO-UEDHAM, KEITOo-9épHAaA oKpacKa (60Kb1 KOPOBKH,
OCEI, JATYIIKU-IpeBosassl). HeKoTopsle XWBOTHBIE C TAKOH OKPACKOM B MOMEHT
OIIACHOCTH AEeMOHCTPHPYIOT XWIMHMKY APKHe IATHA, IPHHUMAIOT yIrPOMAKaKIYyIO
m03y, 9eM IPHBOJAT Bpara B 3aMelIaTe/IbCTBO H OTIYTHBAIOT.

Mackuposxa — crocob 3aIUTHI TOCPEACTBOM He TOJBKO OKPacKH, HO U (op-
MBI TeJla. Pa3iMyalT ABa THOA MACKUPOBKH. IlepBBIH 3aKJ04YaeTcA B TOM, UTO
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OpraHH3M II0 CBOEMY BHEIIHEeMY BHIY HAaNOMHHAaeT KaKoH-1u00 HemoABMMKHBIHN
npejMer — BeTKY, KaMeHb ¥ T. II. Tako#d THI MacKMPOBKHM BCTpedaeTcs y Hace-
KOMEIX — HaJOYHHKOB, 0OrOMOJOB; y PhI0 — KaM0aJbl, MOPCKOT'O KOHBKA U IP.

Puc. 33. PagiuyHble THIIEI 3aIIATHON OKPACKH ¥ (OPMEI Tela y opraHusMoB: I — pacuie-
HANIAA OKPAcKa BaNbAIIHeNa; 2 — CIUIOINHASA NOKPDOBHTEILCTBEHHAA OKpAacKa 3aina-
fensxa sumoit; 3 — mpucnocobuTenbHAA (JopMa M OKDAacKa I[BeTKa OPXHIEeH OpACCHKH

K ONBLIEHHIO MYéjaMHy (HAIIOMHHAET CAMKY II9elIbl, TOTOBYIO K CIIADHBAHHIO);
4 — MacKHPOBKa MaJIOYHMKA (ITOX0K HA BeTKY); 5 — IpejocTeperawilas OKpacKa fJl0BH-
TBIX JIATYIIEK-IPEB0JIa30B; 6 — DPAKOBUHBI MOJLIIOCKOB — CDeACTBA IACCHBHOM 3aIl{MTHI;
7 — MEMHKDHA 6a60YKH-CTEeKJIAHHEUILI 0/ ocy-miepinHs (8)



0 masa 2. MMKPO3BOJIOLUA

Puc. 34. Ilpucnocobnenus: 1 — Gpu3n0I0OrHyecKHe, JeTy4ad MBIIIbL B COCTOAHUY 3UMHET0
cHa; 2 — arosoruveckue (IOBefeHYECKHe), ANOHCKHN MaKaK, I'PelolIHiicaA B TopsYeM
UCTOYHHEKE

Bropoi# THOD MACKHDPOBKH — MUMUKDPUA — OCHOBAH HA NOAPAKATEIBLHOM CXOJ-
CTBe He3al[HINEHHBIX OPraHW3MOB (MMHTATODOB) 3alHINEHHBIM (Momensam). Tak,
fabodKka-CTeKIAHHHIIA ITOXO0MKAa Ha 0Cy, IVIyXas KpanHBa ACHOTKA BHEIIHUM BHIOM
HAIIOMHWHAET JKI'YUYI0 KPAITHUBY.

Cpedcmea naccuenoll 3auumsv. — 00pa30BaHHAA, VBEJIHIYHBAIOIIHE BEPOATHOCTh
COXpaHeHHdA opraHuaMa B 6opsle 3a cyliecTBoBaHUe. PAKOBUHBI MOJIITIOCKOB, HIJIBI
eMell 3aITUIAIOT UX OT Bparos. KonouKy O0APLIIMTHAKA IPENATCTBYIOT IIOEJaAHHMIO
STOTO PACTEeHHUSA TPABOAJHBIMH MJIEKOIHTAIOIIMMH.,

2. Pusauonozuveckue npucnocofienus ob6ecIednBalOT COXpaHeHHe OpraHu3Ma
3a CUET MeXaHHM3MOB CAMOPETYJIANWH O00OMEeHA BeIlleCTB W NpeBpalleHud SHEepPrHH.
Tax, Ipu NOHHMKEHWH TEeMIIEPATypPhl OKPY;KaIOIMero BO3AyXa y JIeTYUYHX MbIIIeH
CHHIKaeTCs YpPOBeHb 0OMEHHEBIX IIPOIECCOB, W OHHM BHAJAIOT B COCTOSHHE 3UMHEr0
cHa (pmc. 34, 1). ¥ Apyrux MJIeKONUTAININX IPH IOHUXEHAHN TeMIePaTypPhLl OKPYy-
JKAIoMero Bo3ayxa o0OMeH BemecTB B OpranmsMe, Hao60pOT, YCHIMBAETCS, IMOBBI-
IIaeTCHA TEIJIONPOAYKIIAA U CHIKAETCA TEILIO0THAada, YeMY CIoCOOCTBYIOT XOPOIIO
Pa3sBUTHIA MOAKOMKHBIH CJIOH KHDPA M I'YCTOH IMEPCTHBIH ITOKPOB.

3. Buoxumuyeckue npucnocobieius TPOABAAIOTCA B BuAe OMOXUMHUYECKHX
peaknuii, NPOTEKAINX B KJIETKAX Opraiu3Ma. B KauecTBe IpUMepa MOKHO IPH-
BeCTH CTpOeHHe Monexy.nm I‘EMOT‘JIOGHHa, AKTUBHBIM IEHTPOM KOTOpOﬁ ABJsdAeTCHA
reM, IPUCOEIUHAINNI Kucaopoa. Eciu He 06110 661 TAKOH Y3KOH OHOXWMHAYECKOH
aJanTanyuy reMoryio0MHa, TO KHCJIOPOJ, KaK CHJIBHEeWUINHH peareHT, OKHCIHI Obl
APYyrHe XMMHUYeCKHe BeI[eCTBa KJIeTKH, 4TO Hemn30e:KHO NPUBEJIO OBl K HADYIIEHUIO
BceX DMOXMMUYECKUX PEeaKIlHii B OpraHusMe.
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4. Omonozuneckumu (nosedenyeckumu) npucnocobieHusMU 0BIALAIOT KUBOT-
HBbIe C BBICOKOPa3BUTOM HepBHOH cmcTeMoii. Takue nmpmcrnocobJIeHHd IPOABIAIOT-
cA B MHOro0o0pasHEIX (DOpMaxX IOBE[eHHSA *KUBOTHLIX, HATIPABJICHHBIX HA BEIIKHBA-
HHE OTJeJBHBIX 0CO0eil U BHJa B HeaoM. PaznnuaioT BpOKAEHHBIE W IPHOODETEH-
Hple 3ToNOrndYeckne npucrnocobnenus. K BposxaEéHHBIM oTHOCAT GpavHOEe TOBexe-
HHE, BRIKADMJIHMBAHME M 3aIllUTy NOTOMCTBA, H30eranue XHIHWUKOB, MUTDANUH W
7. 1. CyImecTBeHHyI0 POJIb B *KM3HH )KUBOTHBIX UTPAIOT U MPHOOPETEHHEIE 3TOJIOTH-
JecKue npucnocobnenus. Hanpumep, caMblil ceBepHBIH BUI 06€3bAH — SIOHCKUI
MaKaK — Mepemé] K HeTHIIHYHOMY [ 06e3bfAH CHEeXHO-BOAHOMY 00pasy sKHU3HH,
3uMOil DU HACTYNJIEHUN XOJOLOB 9TH XKHBOTHBIE CIIYCKAIOTCA ¢ TOpP K TepPMAaJb-
HBIM HMCTOYHHKAM, I'le IOZOJTY IPeloTCsa B TEILUIOH Bofe (puc. 34, 2).

OrnocuTeIbHAA NenecoobpasHocTs npucnocobaenuii. Bee npucmnocobaeHuA
OpraHM3MOB BEIPAOATHIBAIOTCA BCJENCTBHE B3aMMOAEHCTBUS ABMIMKYIIMX CHI ((Dakx-
TOPOB) 9BOJIIOLUH B KOHKPETHBIX YCIOBUAX cpeabl. Ec/iu aTH yCI0BHA H3MEHAIOTCS,
OpHCTIOCOOIeHHS MOI'YT OTEPATE CBOE MOJIOKUTEIbHOE 3HAUEHHE /171l OPraHHU3MOE,
HMHBIMH CJTOBAMH, OHU 00JIaJJAI0T 0MHOCUMENbHOL Ueneco00pasHocmbio, ABGCOTIOTHEIX
npucnocobienuit He GbIBaeT — OPraHM3M BCErja BBIHYKJEH MPUCIOCAGIMBATHLCA
K KOHKDETHBIM YCJIOBHUSM CpPeIEbL.

PaccMoOTpHM HEKOTOpBIE M3 JOKAZATENLCTB OTHOCHUTEILHOM nenecoobpasHOCTH
IPHUCIOCO0JIeHHH OPraHUu3MOB.

1. BamuTHBIE IPUCIOCOOIEHNSA OPraHU3MOB OT OAHHX BPATOB OKA3LIBAIOTCA He-
a(peKTHBHBIMHE IIPH BeTpeye ¢ ApyruMu. Tak, AZOBUTHIX 3Meill II0eAI0T MAHTYCTEI,
€KH ¥ CBHHBH, MATIOYyBCTBUTEIbHEIE K UX A1Y. IlaHOHUDE He clacaer yepemaxy OT
rpuda-cTepBATHHKA, KOTOPBIA MOZHMMAET €€ BHICOKO B Hebo, a 3aTeM Gpocaer Ha
TBEPAYIO 3eMJI0, UTOOB! Pa3bUTh MAHOUDPL ¥ A00paThCA O MsACA.

2. Ilosenenue y OpraHM3MOB MOJKeT OBITh HellerecooGpasHbIM. Hanpumep, mou-
Hble 6a009KH, cOOMpAaOIHe HEKTap ¢ GeJIbIX I[BETKOB,
JIETAT Ha CBET 3JIEKTPUYECKOH JNaMMmOYKM M BIOCIeN-
CTBHH IOTUOAIOT, 00KUTAA KPBLIbA.

3. Iloe3Hb1it B OMHUX YCIOBUSAX OPTraH CTAHOBHTCA
OecrnonesHeIM B Apyrux. Hanpumep, KycT KapTodems
OpHu 3areMHenud cTebsA ofpasyeT HagzeMHbIE KIy6-
HH, KOTOPbIE BCKOPE 3aChIXal0T | oTHamaoT (puc. 35).

Hrak, pesyrpTaToM B3aWMOAEHCTBHS 3JIeMEHTApP-
HBIX ()aKTOPOB 9BOJIIOIUH ABIAETCA BOSHMKHOBEHHE
HOBBEIX ¥ COBEPIIEHCTBOBAHWE HMEIOIINXCHA NPHCIO-
cobiennii. ¥ ocobeil 0JHONU MONYNANNH PA3IHYUA B
IPHCIOCOOIEHUAX CTOJh HE3HAYUTEIbHBI, YTO IPH
CBOOOIHOM CKPEIIMBAHUM CTAHOBATCSA HE3aMeTHEIMHU,
CIOCODCTBYSI COXPAHEHHIO BH/a HEM3MEHHBIM B Teue- Puc. 35. Obpasosanue Haj-
HHe JJINTeJIBHOI'O BpeEMeHH. BaernJIeHne 9THUX PA3JIA- gzeMHBIX KJIyOHel KapTrodensa
YU B YCIOBUAX M30JSANHUH BEIET K BUA006DAZOBAHMIO. NP 3aTeMHEHUM cTebiis
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ITpucnocobaennocms (adanmayus); adanmayuozernes; npeadanmayus; npu-
cnocobnenua: mopgonozuveckue (NOKPOBUMELbCMEEHHAA, npedocmepezanuas
oKpacKa, MACKUPosKa, MUMUKPUS, cpedcmea naccusHol sauumat ), Guauono-
zuveckue, Ouoxumuieckue, amonozuieckue (nogedenieckue ); OMHOCUMELbHAA
yenecoofpasHocnb.

Bonpocsl u 3agaHvs

1. KakoB MexaHW3M BO3HUKHOBEHWS npucnocobneHHocTv y opraHuamos? Pacckaxure o
ponu ABMXYLLMX cun (pakTopoB) IBONIOLMM B 3TOM NpoLecce.

2. llo4yemy He BCE NPU3HAKM, UMEIOLLMECS Y OPraHuamMa, SBNSTCA NPUCNocobuTeNbHbIMK?
MNpwBeauTe COOTBETCTBYIOLLWE NPUMEPDI.

3. Ha npumepe OBYx-TPEX BUAOB PACTEHUIA WM XMBOTHBIX OXapakTepuayiite mopdonoru-
yeckue, GU3N0NOrNYEecKne U aToNOrMYECKUe NPUCNOCcoBNeHuUs.

4. Mexay OBYMS Y4EHLIMU-3BOMIOLMOHUCTaMK BO3HWK cnop. OauH yTBepxpan, 4To ecte-
CTBEHHbI 0TOOP B X04€ 3BOMIOLMU B KOHLIE KOHUOB O0/KEH NPUBECTU K CO3AaHUI0
OpraHn3MOB C NMpeaenbHO COBEpLUEHHbIMK rpucnocobneHmamn. [pyroi cuutan, 41o
npeaena coBepLUEHCTBOBaHUS NpUcnocobneHuin HeT. Ko 13 Hux npas? OteeT 0BocHy#Te.

§12. Buag, ero kpurepum v CTpykKTypa

3 ) PaccmoTtpute puc. 36. Mo kakMm npusHakam OoHW BUAbl M300PaxXEHHLIX pac-
=3 TEHWIA U XUBOTHBLIX MOXHO OTAWYUTE OT APYrux?

OpraBEWvYecKHii MHD HA Halleil IUIaHeTe Ipe/CTaBIeH OTPOMHBIM Pa3dHoo0pasueM
BH0B OpranusmMos. Ilo KaKUMU KpUTepUAM (IpusHAKaM) OIpe/esifIoT IPUHA ek
HOCTE 0co0ell K TOMY MJIH WHOMY BHAY?

Kpurepuu (npussaxn) suaa. CyniecTsyer pAj KpHTepHeB (IPU3HAKOB), IO KO-
TOPBIM OAHH BHJ OTJIHUAETCA OT APYIHX.

Mopgonozuneckuil xpumepull OCHOBBIBAETCA HA CXOACTBE BHEIIHET'O CTPOEHUA
ocobeii, IpUHALNEKAIIAX K ONHOMY BHAY. JTOT yAOOHBIH M IPOCTOH KPHTEPHHA
IUPOKO NPUMEHSAJICH B IPOILIOM M ceffuac HCIOJL3YeTCHd B KadyecTBe OCHOBHOTO
IUIA oIpefeeHnA Buaa. MopdoIoruuecKnii KpUTepHit ABIAETCA HeOOX0AMMEIM, HO
HEeJO0CTATOYHBIM, TAK KaK B IPHUPOJE BCTPeUYAETCSs BHYTPHUBHIOBOH monuMophuam,
a TaKkKe CYIIeCTBYIOT BHALI-ABOHHNKH (puc. 36).

TIpu BHYTPHBHIOBOM nosumopgusme (ot rped. polymorphos — MHOTOOGDA3HBIMH)
BUJ] OpPeCTABJCH HECKOJIBKHMH YETKO OTJIMYAIOIIMMHCS 10 BHEIIHHM IPH3HAKaM
dopmamu. Hanpumep, y caMIOB OPBITKOH AMIEPHILI OKPACKa Tesa 3ejéHas, a y
caMOK — KOpuuHeBasi. ¥ BeceHHell (hopMbl 6a00UKH IeCTPOKDBIIBHUATE! H3MEeHTH-
BOIl KPBLIBS PHIMKEro I[BETa, a y JeTHeil (opMbl TOTO e BuUma — 4€pHOro. Budvt-
deoiiHu Ky 06IanatoT BHEIIIHUM CXOACTBOM, HO Pa3/JIHIaOTCH 110 APYTIHM IPU3HAKAM.
Taxk, B IpUpPOJie CYIIECTBYET JBa BHJA YEPHBIX KPBIC, OTINYAIIHXCA XPOMOCOMHBIM
HabopoM: OZIMH BHJ MMeeT 38 XpoMOCOM, a Apyroii — 42 xpomocomsl (puc. 36, 4).
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Du3uon020-0UOXUMUYECK UL KPUMepuil OCHOBBIBAETCA Ha PA3NUYHAX Y IPEA-
cTaBHTeNeH PasHBIX BHAOB (DMBMOIOTAYECKHUX IIPOLECCOB H DMOXUMUYECKHX CTPYK-
Typ — depMeHTOB, IUTMEHTOB U T. 1. 3TOT KDUTEDPHH, TAK jKe KaK H MOP(OJIOTH-
yecKuil, SBJIAETCA HENOCTATOUHLIM Jia ompeneneHus Buga. CyIoiecTBYIOT pasHbIe
BH/IBLL CO CXOIHBIMH (DH3HOJOr0-6HOXUMUUECKHMHE IOKas3aTelaMu, U, Haobopor,
ecTh IpPUMepEl, Korga y ocofeil ofHOTO BHJA HaOIOJAOTCA PASIUYHUA MO BTUM
nokaszarenaM. Tak, v apKTHUYeCKUX PBIO UMeIOTCA TakKue ke (epMeHTHI, KaK H Y
pbI6, OGMTAIOIUX B TPOMUKAX, B TO ’Ke BPeM#A y TOJIOBACTHKA M B3POCJION JIATYII-
KH, IPUHAJIEKANINX K OZHOMY BHAY, CYIIECTBYIOT Pa3jinuus B QUSHOIOIHIECKHX
npomeccax U GHOXMMHYECKHX CTPYKTypax.

Teozpagureckuil kpumepuii OCHOBRIBAETCA Ha ONpeleieHUH TePPUTOPHH, T. €.
apeana (0T J1aT. area — TIAOINAJb, IPOCTPAHCTBO), B IpeJeIaXx KOTOPOro BCTpeda-
I0TCA 0cO0HM AAHHOIO BHAa. BUIBI, IIMPOKO pPACIIPOCTPAaHEHHEIE 10 3eMHOMY IIApY,
HASBIBAIOT KOCMONOJIUMAMU, & BCTPeUaolHecs JOKAAbHO — dHdemuramu (OT rped.

42 XxpOMOCOMbI

Puc. 36. Kpurepun suga. Mopdosnorugeckuii: 1 — mosoBoil gumopdusm camia (cie-
Ba) M caMKH (copaBa) OPBITKOH smepunsl; 2 — ase Ghopmel 6a60YKH MeCTPOKPHIIbHHUILEL
H3MeHUHBOil (c/leBA — BeceHHsA, cIpaBa — JeTHAA). [eHeTHuecKmii: 3 — AUIUIOMAHAS

u momumonaHble OpPMbEI IaciéHa 4EPHOTO (BHU3Y MOKAa3aHBl XPOMOCOMHEIE HaGODEI);

4 — nBa BHIA YEPHBIX KPHIC C PA3HBIMH XPOMOCOMHBIME Habopamm
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endemos — mecTHslit). [IpuMep BHIA-KOCMONOJKTA — cepas Kpbica, IIOBCIOAY CO-
MyTCTBYIOIIAA YeJI0BEYECKOMY KHIb0. IIpuMepoM BHIA-9HAEMHKA CIYKHUT KEHb-
eHb — PeIKOe pacTeHHe, BCTPeYaKIleecs TOJLKO Ha Iore JajJbHeBOCTOYHOH Talry.

Apeas Bujla — Ba)KHeHINMIl BUJOBOM NPM3HAK, TAK KAK OH HEIOCPEACTBEHHO
CBA3AH ¢ MCTOPHEH BOSHMKHOBEHHA BHJA B Xoje 3BOMOOUH. OJHAKO CYUTATE 3TOT
KPHTepHui J0CTATOYHbIM /15 ONIpele/eHHsA BUAOBOH IPHHAIEIKHOCTH TAKIKE HEIb3s.
CyIecTBYIOT BHAEI C PA30PBAHHBIMHE apeaJaMy, HAIPHMeE] JIeIIHHA OOLIKHOBEHHAN
(cv. pue. 23). 1 Baobopor, y GIH3KOPOCTBEHHBIX BUOB apeajbl MOTYT COBIAJATE.

IK0N02ULeCK Ul KpUMepLil OIPefeseTcs 0cODeHHOCTAMI MeCTOOOUTAHNA, CIIO-
coba NIUTAaHUA H B COBOKYITHOCTH XapaKTePU3yeTCHA KaK IKO0I02UYECKa HUWLA BUA.
Kaxxaelit BH 3aHHMaeT CTPOTO ONPeAeIEHHYIO HKOJOTHYECKYI0 HUITy. [[Ba Buna B
ONHOW KOJIOTHYECKOH HHUIIE JJIUTEJbHO CYLU[eCTBOBATHL HE MOTYT — OJHH W3 HHUX
Hen30e:xXHO OyIeT BRITECHEH APYIHM, Gojee npucnocobreHEnIM. BoITecHEHHEIH B
60 06peTéT APYTYIO SKOJIOTHYEeCKYI0 HAMLY, Tub0 ucuesHer. OTHAKO MCIOIB30BATH
9KOJIOTHUECKHH KPHTepHH KaK eJUHCTBEHHBIH IJIA ONpelesleHHs BUAA HEJb3A.
IToguac GeIBaeT TPYAHO BEIABHTE SKOJOTMYECKYI0 HUOTY KOHKDETHOTO BU/a, M KPOMe
TOI'0, CYILIECTBYIOT PasHbIe BHUIbI C MOXOKHUMHU SKOJOTHUIECKHMH HOTPeOHOCTAMH.
Hanpumep, Bce ycaTele KHUTHI INTAIOTCA ILIAHKTOHOM.

I'enemuueckuil kpumepuii OCHOBBIBAETCA HA PA3INYUAX B YHCIe, pasMepax, (op-
Me XpOMOCOM, HyKJIeoTugHOM cocraBe [[HK y ocobeit pasumix BumoB. Kamabrit Bug
UMeeT CBOH ompemenéHHBIN sudosoll kKapuomun. FeHeTnyecKuil KPATEPHII MOMKHO
CYHMTATh IVIABHBIM, HO He VHHBEDPCAJNbHBIM, TAK KaK B Pe3y/jbTaTe MyTalWi OH H3-
menserca. Hampumep, y ogHOro Buaa pacTeHHs MOTYT CYIIECTBOBATE AUILJIOWTHEIE
1 MOJHIIONAHbIe (hopMel (puc. 36, 3).

Wrax, HM o1UH KPUTEDPHUH B OTAEIBHOCTH He ABIAETCA HOCTATOYHEIM OCHOBAHHEM
A7 OIpelesieHus BHJA — HeoOXO0AMMO YUYHTHIBATL BCE KPHUTEDPHH.

Onpenenenune Buma. Hanbonee cymecTBeRHOIT YepToil BHAa ABIAAETCH TO, YTO
OH Ipe/ICTaBisAeT C000i reHeTUYECKH M30JHPOBAHHYIO OT APYIMX BHIOB CHCTEMY,
COCTOAINYIO M3 OT/AENbHBIX HOMIYJAINH, 0cO6M KOTOPBIX CBOGOAHO CKPENIHBAIOTCA
APYyT ¢ IPYTOM U AAIOT IIOAOBUTOE NMOTOMCTBO. Ha OCHOBAHHM 3TOH YepTHI W KpH-
TepHeB MOKHO JaTh CJIeLYIOILIee OlpeieeHre BUIA.

Bud — 310 COBOKYTHOCTE 0c00eii, 06,1a4a10mux MOPGhOIOrHIeCKUM, (hU3HOIO0r0-
OHOXMMHYECKHM, 3KOJOIHYeCKMM ¥ IeHeTHYECKMM CXOACTBOM, HACENAIOIIUX B
IPHUPOAeE OIPe/eIEHHBIA apeal, CIIOCOGHBIX CKPeIMBATHCA APYT ¢ APYTOM H JaBATH
IIDA 9TOM ILIOJOBHTOE IIOTOMCTBO.

Crpykrypa Buaa B npupone. Kaxkabiil Bug B IpHpoZie IMeeT CTPYKTYpY, T. €.
obpasyeTr pasJu4YHBIe TPYIIOHPOBKH. BBl cO c1aboBEIpaXKeHHOH CTPYKTYpPOil Ha-
3BIBAIOT MOHOMunuyeckumu. IIpEMEPOM MOHOTHIHMYECKHX BHIOB CJIVIKAT BU/BI-
PHIeMHKH: Dalikanbckas Hepoa, »KeHbIIeHb, YTKOHOC, OolbImaa maaza u ap. s
GONBIIMHCTEA BHIOB XapaKTepHa CJI0KHAA, MHOIOYPOBHEBas CTPYKTYpa, 00pasoBaH-
Has FPYNIHPOBKAMH Pa3JIHYHOIO paHra. Takue BUALI HA3LIBAIOT NOJUMUNUYECKUMU
M B HUX BBIJENAIOT CleAyIOlue BHYTPHBUOBLIE rPpynnupoBru (pue. 37, 1).
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Puc. 37. Crpyxrypa Buga B npupoge: ! — BHYTPHBHAOELIE IPYNNUPOBKH PA3JINIHOTO
paHra; 2 — nonyJAIUOHHAA CTPYKTypa BHAa A (A, A,, A, — oTHeTbHBIE MOMYIATNH;
CTpeIKaMH ImoKa3aH o0MeH 0co0AMH MeKAY MONYJIANHIMH)

1. IHodsudb. — TepPUTOPHAJBHO PasobINéHHEIe reorpadguuecKue packl BHAA,
NIPHCIOCODIeHHBIe K ONPeJeIEHHOMY MeCTOOOHTAHHMIO M OTJIHYAIIINECH IPYr OT
Ipyra mo pAny npusHakos. Hanpumep, enb 0OBIKHOBEHHAS 00pa3yeT eBPONeNCKHI,
duHCKHH U cubupckuil moaBuabl. Benka o0bIKHOBeHHAs Ha Teppuropuu Poccun
unmeet fonee 20 IOABUIOB, OTIHYAIOINUXCA OKPACKOM IIEPCTH.

2. 9xomunsl — sKoJOTrHYeCKHe pachkl BUAA, MPHCIOCODJIEHHLIE K YKH3HH B TEX
MW MHBIX YCJAOBHAX M o0azaloniie pAgoM OTJIHYAOIINXCA TpH3HaKoB. Tak, uép-
HBIA JPO3J MMeeT JIeCHYIO ¥ IapKOBYIO pachkl. PacTeHHe fcTpe0HHKA BOJOCHCTAA
obpasyeT TpH 9KOTHIA: B JieCcy, Ha IpUOpPeKHBIX NecyaHbIX IOYBax U B ropax. Bece
OHH PAa3JIM4alOTCA pasMepaMH U (DOPMOI JTHCTHEB.

3. ITonyaayuu — COBOKYIHOCTH ocofell oJHOTO BHA, HMEIOIIHX 00IIUil reHo-
¢oHI ¥ cBOOOAHO CKPeINHUBAIOIIUXCA APYT ¢ ApyroM. BaskHelimasa oco0eHHOCTE I10-
NYJAAIMH — TeHOTHIHNYECKOe CXOACTEO COCTABIAIOIINX eé ocobeil, moaaep:KuBaeMoe
cxkpemuBarueM (puc. 37, 2). ITonyaanum ABNAOTCA HE TOJBKO BHYTPHBHIOBEIMH
I'PYNONIMPOBKAMM, OHH TaKJKe CUUTAIOTCH BJIeMeHTapHBIMH eJWHHIIAMH 3BOJIONWH.

Taxum 06pasoM, BUJ IPEACTABJIAET COO0H CI0MKHYIO CHCTEMY B3aHMOCBA3aHHBIX
BHYTPUBHIOBLIX I'DYINHAPOBOK (IOABHOB, 9KOTHIOR, NONYIAINIT), CIOMKHUBIIYIOCA
B [IPOIECCE DBOJIONHH OPraHM4YeCcKoro Mupa.

Bud; xpumepuu (npusunarxu) euda: mopporozuveckuil, Guanonozo-0uoxumu-
weckKuil, zeozpaguueckuil, sIKon02UYeCKUll, 2eHeMUYeCKULL; nOAUMOPPUIM;
sudbl-060UHUKL; apean; dKOA02UYeCKaAs HUWA; 8ud080il Kapuomun, eudsL:
MOHOMUNUYECKUE, NOLUMUNUYLeCKUEe, KOCMONOAUMbL, IHOeMUKU,; NOJBUIbL;
JHOMUNLL, NONYAAYUU.
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Bonpocskl U 3apaHus

1. Yrto Takoe BuMA? Kakme 0COBEHHOCTU BUAA OTPaXeHbl B €ro onpeaeneHnn?

2. OnuwunTe Kaxablid u3 kputepunes (npuaHaxkos) suaa. O6bACHUTE, NOYEMY, TOMBKO UCMOIb-
3ysl BCIO COBOKYMHOCTb KPUTEPMER, MOXHO AOCTOBEPHO OTIMHUTL OAWMH BUA, OT APYroro.

3. [lepe4yncnuTe OCHOBHbIE BHYTPMBWAOBLIE TPYNMWPOBKKW. Kakas M3 HUX cyuTaeTcs ane-
MEHTapHO eguHuuein 3sonioumn? OTBET NOACHUTE.

4. 3asu-pycak — BUO WUCXOOHO HOXHbIA, CTENHOMW, OTAMYaeTcs OT 3aiua-benska — Buaa
ceBepHoro, necHoro. B XIX B. ceBepHasa rpaHvua apeana saiua-pycaka npoxoguna
ioxHee Tynel. Ceivac oH obuTtaeT paxe B Kapenun n B Bonorogckoi obnactu. Yrto
crnocoBcTBOBANO pacluMpeHuto apeana 3aiua-pycaka? Otser obocHyiaTe.

§ 13. BupoobpazoBaHue

= ) BcnomHute, 4TO Takoe reorpaduyeckas 1 buonormyeckas (penpoaykTueHas)
ot M30NSUMs NONynsauMiA Buaa. Kakylo ponb B 3BOMOLUMK UrpaeT naonsuma?

KumroueBoii ¢axTop B 00pazsoBaHuy BUAOB — H301AnusA. B pesyiabrare H30IA0HNA
OZHOM NONYJIALHMH MEXIY €€ 0co0AMH U 0CO0AMH APYIHX MOMYJIAINHA IPeKpaliaeTca
00MeH reHaMH, MOJJNEPIKUBAIOIINY I'eHETHYECKYI0 OJHOPOJHOCTE BHIA. 9TO IDHUBOLUT
K IIOCTETIEHHOMY H3MEHEeHUIO IIPU3HAKOB y 0cobeil M30IMPOBAHHOMN MOMYJIAIIMHE U IIpe-
BpAILIEHUIO eé B HOBHIHM BHJ (puc. 38).

Budoobpa3osaHue — 3TO HANPABJIAEMEIN €CTECTBEHHEIM 0TOOPOM IpPOIece Ipe-
BpallleHud TeHeTHYeCKH H30JIMPOBAHHBIX MONYJSANNN B HOBBIE BHABI. BHIZEIAIOT
JilBa OIyTH BHUJ000pasoBaHUA — aJJIONATPUYECKOE M CHMIIaTPUYECcKoe.

on®
..0' ’. L]
s .-g ;.- Monynsaumn AByX HOBbIX
X BUAOB
.,."‘,_. .{0.-‘. Meorpaduyeckue
“beqit ’r g A WM 3KOSOTMYEcKue
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Puc. 38. Cxema Brmoo6pasoBaHuda (KajKaasa BeTOYKA 0003HAYAET OTAENLHYIO IOMYJISIHIO)
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Aronarpudeckoe BHgoo0pasosanue (ot rpeu. allos — pasublit, patris — po-
JHUHA) CBA3aHO ¢ IPOCTPAHCTBEHHOH M3onANMel nonyaannii. B 3aBUCHMOCTH OT Xa-
PaKTepa M30AMPYIOINUX MEXaHM3MOB Da3JIMdaioT [Ba crmocoba aiIonaTpudecKoro
BHI000pa30BaHUA: reorpaduyecKkoe U aK0JOIHYECKoe.

TI'eozpaguueckoe sudoofpasoearie CBA3aHO C U3MeHeHHeM apeasa uia. OHO Ipo-
HCXOJUT OYTEM paccesieHHA ocobeil HA HOBbIe TEDPUTOPHUH HIH PA3JETeHUA P -
Hero apeaya Ha (pparmeHTH. B pesynbpraTe 06pasyioTcs reorpadruuecKke pacsl (mom-
BH/IbI), KOTOPhIE CTAHOBATCH POAOHAYAILHUKAMH HOBEIX BHJOB.

IIpumepom Bu00Opa3oBaHusA B Pe3y/bTaTe pacceJeHns ocobeil Ha HOBbLIE TeppU-
TOPHH 0OHTAHUA MOMeT CIYKHUTh OSABJIEHNE IBYX BUIOB 0OJILIIHX YaeKk — cepebpu-
cToii m Kaymu — B paiioHe Ceseproro m Bantuiickoro mopeii (puc. 39). Ilpeakosoit
(opmoii 9THX ABYX BHJOB, II0 BCEeH BHAUMOCTH, CIYIKHUJ OQWH BHI 4aeK, KOTODBIH
HECKOJIBKO COTeH ThICAY JIeT Hasas obuTas B pailoHe coBpeMeHHOT0 BepuHTroBa mpo-

O6nacTb 06UTaHus
& cepebpucToii
"~ yaiku W Knywm

~ [yTv paccenexus
. MPenKoB 3TuX Yaek

e e S

Puc. 39. Konrno apeasop nmoABuA0B GOJIBIINX Taek
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auBa. OT Hero myTéM paccesieHMA Ha BOCTOK M Ha 3amaj ob0pasoBamuch MHOTOYHC-
JIeHHBIEe TeorpauuecKkue IOABHABLI, KOTOPEIe HA KPAHHHX TOYKAX C(HOPMHDOBAIH
JIBA CAMOCTOATENbHEIX BHAA DONBIINX YAeK.

IIpumepoM reorpaduuecKoro BHAZ006pasoBaHMA IIYTEM paspeIBa apeasa Ha He-
CKOJIBKO 4acTeil cay»uTt odpasoBaHue TPEX BUAOB JaHabimed (puc. 40). Mx ncxon-
HbIM IPEeIKOBLIA BHJ CYIIECTBOBAJ HECKOJLKO MHJITHOHOB JIET HA3a/l B IINPOKOJIH-
cTBeHHBIX Jecax EBpasun. B cBA3H c oleleHeHHEM eJWHBIN apeaj 3TOTO BHA OKa-
3ajics pa30PBaHHBIM Ha HECKOJBKO 4acTei. JIaHABINI COXPaHMUJICA JHIIb Ha JECHBIX
TeppUTOPHUAX, H30EKABIIUX OJIeleHeHUA: B eHTpe U Ha ore EBpomnsl, B 3aKaBKasbe
u Ha 1ore JaapHero Bocroka. OT 9THX NONYAANME BIOCIEACTBHH 00pa30BaIUCh TPH
CaMOCTOATENBHBIX BUA JaHIBIIIA, OTJHYAONHeCH APYT OT Apyra pasMepaMu IBeT-
KOB # ()OpMO# JIHCTHEB.

Ironozueckoe 6udoolpas3osarue CBA3AHO C H3MeHEHUEM SKOJOTHYeCKOH HHUIIH
Buja. BesecTBre 3TOTO B PasHBIX YCJIOBUSX 00UTaHUsA 00pasyioTca 9KOJOTHYECKHe
packl (3KOTHIIBI), KOTOPBIe CTAHOBATCH POAOHAYAJILHUKAMHU HOBBIX BHIOB. IIpumep
SKOJIOTHYECKOI'0 BHA000pa3oBaHWA — HECKOJBKO BHJ0B CHHHI], OTJIHYAIOIIHXCH
NHUIEeBOH cIenuatusanueil 1 MmecraMd oburaausa (puc. 41).

IlonobHOe BH00OpasoBanve HADIIIAeTCsa U CPeAu APYTUX KUBOTHRIX. Harmune
IATH DONYIANANA CeBaHCKOH (hopeaH, pasIMyUalONUXCcA CPOKAMH HepecTa, TakKike
HATJIALHO HJLTIOCTPUPYeT Mpoliece 3K0JOTHYeCKOoro BHAoobpasoBaHud (cM. puc. 24).

Puc. 40. T'eorpadguueckoe BHI000pa3oBaHne TPEX BHUOB JaH/bIIIeR
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CuMnarpuyeckoe BugooOpazopanme (0T rped. syn — BMecTe, patris — pouu-
Ha) He CBA3AHO C IIPOCTPAHCTBEHHON W30JAINMEN MONyJANui, n60 OCyIlecTBIAeT-
cs B IIpefesiax apeajia HCX0JHOI'O BUJa IByMA crnocobaMu reserudeckoro obocobre-
HUA TONYAANAN: TOJUIIOHIU3aHed u rubpugusanmet.

Budoobpasosanue noaunnoudusayueil TpOUCXOAAT B CAy4ae GBICTPOTO YBEJIH-
YEeHHS XPOMOCOMHOT0 Habopa ocobei moy neiicTBHEM MYTATEHHBIX (GAKTOPOR U IPH
omubKax B IpoIecce AeJIeHuA KIeToK. Eciau noaumionaasie GopMel OKasKyTeda 60-
Jiee JKHM3HECIIOCOOHBEIMH U IPOMAYT €CTeCTBeHHEIH 0TOOD, TO OHM MOT'YT JaTh Hada-
JI0O HOBOMY IOJHILJIOMJHOMY BHIY M MOJHOCTHIO BRITECHUTH W3 apeaja JUILIOHI-
HeIi Buj. Ilomumnonaaeie hopMel pacTenuii, oTMgaomiAecsa 60IbIIeH MKHU3HECIO-
COOHOCTBIO, YACTO BCTPEYAIOTCHA B CYDOBBLIX YCJIOBUAX TIOJSAPHBLIX W BEICOKOTODHBIX
obuacreit. 3gecs HA UX J0TI0 IpEXoguTesa 10 80—85 % or obmero YymMcaa BHOOB.

Pue. 41. Dxonoruyeckoe BU000paz0BaAHMe OATH BHAOB CHHUIL: | — Gosbmias cuHHNA (mu-
TAeTCA KPYINHBIMU HACEKOMBIMH); 2 — JjiasopeBKa (ZOOBIBAaeT MENKHX HACEKOMBIX B Tpe-
IMHHEAX KOPHI JlepeBbeB); 3 — XoxJaTad CHHHNA (IHTAETCA CEMEHAMM XBOMHEIX €DEBBLEB);
4 — ramuka (cobupaer MeJKHX HACEKOMEIX C JIHCTHEB HEeDEBbEB); 5§ — MOCKOBKa (mMTaer-
Ccs HACEKOMBIMH U CEMEeHaMH)
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IIyrém momuniougusanuu obpaso-

TépH Anblqa BaJHACH OJIM3KOPOJACTBEHHEIE BUILI B He-
{EHINLE Spde0na) (Prantisdamicas) KOTODBIX POZlaX IBETKOBBIX PacTeHMI.
Tak, B poge XpuzaaTeMa BCe BHJLI UMe-
JOT YHCJIO XPOMOCOM, KparHoe 9, T. e. 18,
36, 54 u nasxke 90. B pogme Ilacnén rak-
JKe eCTh BHJABI PACTEHHH, YHCJIO XPOMO-
COM KOTOPHIX KPaTHO OUILIOMZHOMY Ha-
6opy (cMm. puc. 36, 3). 9To mo3BoaseT
MIPeANON0KUATh, YTO OHH IIPOUBOIIIHN OT
JUILIOMAHLIX IPEJKOBBEIX BHIOB pacre-
HUH BCJIEACTBHE MX MNOJHIIOHIH3AIUH.

BujgoobpasoBaHue MYTEM ITOJHILIO-
MAN3ANHNA YV PacTeHHH BCTpedaeTcdA ro-
pasmo Jamie, 9YeM Y KHBOTHBIX, TaK Kak
y MOCJIeIHHX 3TOT cIIOCO0 MOABIEHUA HO-
BBIX BHJOB OTDAHHYEH HEBO3MOMHOCTHIO
HOPMAaJBHOTO IIOJOBOTO Da3MHOMKEHHS.
OpHako M3BeCcTeH pPsAJ DOJTHIJIOHIHBIX
BHJOE cpely 0ecrno3BOHOYHBIX JKHBOT-
HBEIX — KOJIBYATHIX YepBeH, HTIIOKOMHUX
¥ HACeKOMBIX, PASMHOXKAIIUXCA C MO-
MOILBK IAPTEHOreHes3a.

I'uépudozernnoe sudoofpas3ogarie IPOUCXOLUT NPH CKPEIIWBAHUM JBYX pas-
HBIX, KAK MPaBUJIO OJM3KOPOICTBEHHBIX BHOB opraruaMos. O6pasyomeecs oT Ta-
KOr'0 CKPEIMBAHHUSA IOTOMCTEO B DOJIBIIMHCTBE CIyYaeB OKasblBaeTcs 0ecrIoHbIM.
Opsako mpH MocjeayIOmed MOJNIIONAU3aUH DeCcIIoONue MEeXBHAIOBBIX U MEMKpO-
JOBBIX I'HOPHAOB MOMKeT OBITh IpeososieHo. [IpEMepoM TOMY CIIYIKHAT H3BECTHHIH B
cenexnuu onsiT I'. JI. KapneueHKO ¢ pefedyHO-KANYCTHBRIM rubpugoMm — padaHO-
opaccukoii. Ilofo6HbIe ruOpULOreHEEIEe BHAEI OMHACAHEI JJIA MHOTHX KYJIBTYPHBIX H
auKopactyiux pacrenuit. Tak, KyJbTypHas ciImBa o6pasoBalack B pe3yJIbTaTe I'i-
OpUAM3anHHN ABYX JUKOPACTYIIMX BMIOB — TépHA u anerdu (pmc. 42). IIpmmepom
JAUKOPACTYIEro ru0pUAOTEHHOT0 BUA CAYHNAT PAOCHHOKHU3UILHUK, BCTPEYaOI M-
ca B jecax IO:xHo#M fAyTHm mo GeperaM pexu AnjaH. ITOT MeKPOXOBOIH rubGpmp
YHaCJIeJZOBAJ OT PAGHHEI HOPMY JHCTHEB, OKPACKY H BKYC ILI0/I0B, a4 OT KM3HJIbHH-
Ka — THII COIIBEeTHI U CTpOeHHe IIoAoB. BeTpeuaerca rubpuporeEsHoe Bujioobpa-
30BAHHE W CPEIH KHUBOTHEIX. Tak, B IPHPOJAE M3BECTHEI MEXBHUJIOBBIE U MEKPOJ0-
BEIE THOPHUILI CPeA KapoooOpasHBIX PHIO.

Taxwmm ob6pasom, oGpa3oBaHHe HOBBIX BHJOB HJET M0 CXeMaM:

Cnuea pomaluHas
(Prunus domestica)

Puc. 42. T'ubpugoressoe BU1000pa3oBaHue
OOMANITHEH CIITHBBI

1) monynsAmua —» reorpagUUecKasi, WM SKOJOTHHYecKas paca —» HOBBII BU;

2) IUNIOUIHLIN BUA — MOOJMUILIOWI, WJIH I'MOPH] —> HOBBII BHJ.
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C BOBHMKHOBEHHMEM HOBOTO BHA MHKPO3BOJIONUSA He npekpamaerca. OHa npo-
JoNKaeTcd, IPUBOAA K BOBHUKHOBEHUWIO JPYTHX KPYIHBIX HAABU/OBEIX CHCTEMATH-
YeCKHX I'DYII — POJOB, CEMENCTB, OTPANOR, KJIACCOB U T. A. [IpeoGpasoBanusa Ha
HaJBHOBOM YDOBHe OYAYyT paccMOTPEeHBI B CIAEAVIOIIEH Iiaase.

Budoobpasosanue: arnonampuieckoe (zeozpaguieckoe, IK0I0ZULECKOE ), CUM-
nampuyecioe (noxunaoudusayueil, zubpudozenroe ).

Bonpocbl u 3apaHusa

1. Mop BnusiHMeM Kakux hakTOpoB 3BOMOLMUM NPOUCXOAMT BuaoobpasosaHue?

2. Kakue reHeTM4eCcKMe MEXaHW3Mbl leXaT B OCHOBE BUA006pasosaHua?

3. Kakosbl nytu u cnocobsl BuaooGpasosaHua? MNpuBeanTe COOTBETCTBYIOLIME NPUMEDSI.

4. [llpoucxoauT M NPOLLECC BUA0O6GPA30BaHWUA B HALLE BPEMSA M MOXHO Nl €ro Hernocpe/-
cTeeHHo Habnoaate? OTBeT 060CHYITE.

5. Ha HebGonblwom BynkaHudeckom octpose Oaxy l@aeaickoro apxvnenara, M3pesaHHOM

cKanbHbIMW rpebHaMK, nmeeTcs 25 A0NKH, 3apOCLLMX TPOMUYECKUM necoMm. B Hux obun-
Taer 25 BUAOB HA3eMHbIX YNINTOK. B KaXaoi M3 [ONWH BCTPEYAETCHA CBON BUA, YNWUTOK.
Ycnosua Xu3Hu B 3TUX oNuHax abconioTHO OAWHAKOBLIE M HE SBASIOTCA MPUYKMHON
Buaoo6pasosaHusa. YTo cTano npuymHoit BuaoobpasosaHua? OTBET NosACHUTE.

HononuurensHas uHpopmauns

Y nuBHTENBHBIN CIIy4aii HBICTPOro, TAK HA3KIBAEMOTO «B3PBEIBHOTO» BH000pa3oBa-
HEA OBLT 00HAPYIKeH NP U3YYEeHHH IPECHOBOAHBIX PHIO U3 cemelictBa [[uxiua0BbIe,
obuTaromux B ahpUKAHCKUX 03épax Bukropus, Tanransuxa u Manasu (puc. 43).

(B)sepo
MNeTpoTunanus remuTMnanna o CHKTORIA
(nuTaerca (nuTaetcs B 170 Bupos
BOJIOPOCNAMM pacTEeHUAMM MTIIOBLL
C KamHeit) rpyHTa) pbi®
Ozepo
TaHraHeuka
126 BuaoB
lMNnekoaua g:)éﬂHAOBbIX
(nuTaeTca 0
Yeluyei pelb) Ogzepo
Manasu
200 supoe
LMXITA IOBBIX
2 pbi6
NetpuHonc S
(nuTaetca ; "
6ecno3BoHOYHbLIMK ) ,
Batubarec (XMLHKK)

Puc. 43. Iluxaunoseie puibbl M3 aQPUKAHCKHX 03ED
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leomoramu mosydeHBl JaHHBIE O TOM, YTO BO BpeMsA IOCJEIHEr0 JIETHHKOBOIO IIe-
puoza (Bcero oxoso 12 400 ser Haszan) sTH 03épa MOJHOCTHIO OCYHIATHCH. TaKUM
obpasom, Ha (opmupoBanue okoia0 500 BHAOB HUXIHUAOBBIX PbI6 NPHPONOI OBLLI
OTHNYIIEH HUYTOMHO MaJbIH 110 9BOJIOIMOHHEIM MEDPKaM CPOK.

MexaHU3MBl TaKOTro BHA000pa30BAHUSA BBEI3SHIBAIOT CIOPHI CPEAH YYEHBIX.
Haubosee BepoATHOH mpeacTaBifAeTCA I'MIOTe3a, COIJIACHO KOTOPOM BeAYIIYIO
poJib B BHA00OPA30BaHMHA MTPAJ MOJOBOM 0T60D — IpeAloYTeHHe caMKaMHy CaMIIOB
OIpeNeNEHHON OKPACKH, a TAKIKEe CIenuaan3anusd peld Ha ONHOM BHIe KOpMa, 4TO
NPUBEJIO K U3MEHEHHI0 CTPOEHUA HUX desocTedl u GOpMBI Tea.

BbiBOAbI MO IMABE 2

DBONOIUOHHBIM OPOIECC COCTOMT M3 MHKDO3BOJIOIHH W MaKPO3BOJIIOIUH.
MHUKDPOSBOJIONHA OPOTEKaeT HA MONYIAIHOHHO-BHAOBOM YDOBHE: OT BOSHUKHOBE-
HUA HacHeICTBEHHBIX M3MeHeHHH y ocobei 1o GopMHpOBaHHA NPHUCIOCODJIeHHN H
[OABJEHHUA HOBBIX BHIOB. JJ€MEHTADHBIM JBOJTIOIHOHHLBIM MaTepPHAJIOM CJIyMaT
MyTaluud ¥ KoOMOHMHAmWK. JIeMeHTApHAA eIHHWIIA 9BOJIOIHUH — NOOYJIANNA.
DileMeHTaApPHOE DBOJIIONHUOHHOE ABJEHHME — H3MeHeHHe reHOMhOHAa MONMYIAINH.
NemxRymuMy culaMu (hakTopaMH) 9BOJIIOIHWH BEICTYIIAIOT MYTAITHOHHEIN IpoLece,
KOMOHHATHBHAA M3MEeHYHBOCTD, ITONYJIAIUOHHEIE BOJHEI, Apeiid reHoB, MUrpannsg
ocobelt, U30IANMA U ecTecTBeHHBIH 0TO0p. Hampasaawmui hakTop 2BOJOIUHA —
ecTecTBeHHBIA 0T60op. OH mpoABasercsa Yepea Gopedy 3a cymecrBoBaHHe. I'1aBHEBIE
(hOpMBEI £CTECTBEHHOr'0 0TO60pa — ABHMIKVINHWIL, cTA0OHIU3HUDYIONIHI W PA3DPBIBAIOIITH
(muspynTuBHBINA). PeaynbTaToM MefcTBUA 2JIeMEeHTAPHBIX (haKTOPOB 9BOJIIOIHH SAB-
nAeTcs BOZHHKHOBEHHE IMPHCIOCOOJeHHOCTH (aganTanu) OPraiu3MoB K YCJIOBHAM
cymecTBoBaHuA. [IpUCIIOCOBIeHHOCTh HOCHT OTHOCHTEIBHEBIA XapakTep. BeipaGoTra
npucnocobIeHRl BeJéT K PA3JIHYMAM B IPH3HAKAX OPraHM3MOB M IOABJIEHHIO B
IpPHUPOJe HOBBIX BUIAOB. HiatoueBoil (hakTop BHAooOpasoBanus — ua3onAnusa. B sa-
BHCHMOCTH OT IIPHPOJABLI H30JIHUPYOIINAX MEXAaHU3MOB PA3jiM4yalOT aJlIonaTpudyecKoe
M CUMIIATpHUYeCKOoe BH,I[OOﬁpaSOBaHHe.

Tembl poknanoe, pedepaTtoB U NPOEKTOB

1. PopMbl OpraHM3aumm XU3HU U SBOMIOLMOHHLIA Npouecc.
2. bopbba 3a cyllecTsoBaHWE U ECTECTBEHHLIA 0TOOP.
3. Opeid reHoB, WM reHeTUKo-aBToMaTU4ecKe NPOLECCHI.
4. ©opmMbl ecTecTseHHoro otbopa B NpUpoae.
5. Teopyeckas ponb ectecTBeHHoro otbopa.
6. Bzanmopencrteme ABxXyLMX cun (HakTopos) 3BOMOLMNA.
7. Apantauma — pes3ynstart JedCcTBUA (PakTOPOB 3BOMIOLMA.
8. Bug v ero kputepuu.
9. CTpykTypa BMaa B Npupose.

10. Monynauma — eguHMLE BUOA WU 3BONKOLKNA.

11. Cnocobbl BuaooBpazoBaHus.
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MAKPO3BOJIIOLUA

§ 14. ManeoHTONOrM4yeckue n buoreorpacdpuyeckue
MeTOoAbl U3Y4YEeHUN 3BOJIIOLUUN

PaccmoTpuTe puc. 44, 45, 48, 49. O 4ém CBMAETEeNLCTBYET HaNlMYue B Npupoae
rnepexoaHsix GopM OpraHM3mMoB, BUAOB-3HOEMUKOB 1 BUAOB-PENNKTOR?

Makpoasoawyus, unu uaozeres (ot rpeu. phyle — pox, wiems u genesis —
NPOMCXOMeHNe, BO3HUKHOBeHHE), IIpe/cTaBasaeT coboil mpomece UCTOPHIECKOrO
Pa3sBUTHA OPTAaHMYECKOTO MUPA KAaK B IEJIOM, TAK M OTJeJIbHBIX €ro CHCTeMaTHde-
CKHX Trpynn (TaKCOHOB): DOJOB, CEMEMCTB, OTPANOB (HIOPAAKOB), KJIACCOB, THIIOB
(oTmenoB), mapcTB. B 0cHOBe MaKpOSBOJIOIHMY JIEKHAT MHUKDPOIBOJIOMHAA, IO3TOMY
HX H3y4al0T OAWHAKOBBIMH METOJaMH.

ITaneonTonorugeckne Mmeronnl. [1areonmonozus (0T rped. palaios — ApEeBHUIA,
ontos — CyIIecTBO U l0gos — y4YeHHe) U3yuaeT MCKOMAeMble OPTaHU3MbI, BEIABJIA-
€T CXOJCTBO CTPO€HHA BBIMEDPIIHNX W HBIHE ;KHUBYIIHX BHA0B. K OCHOBHBIM MeTOZaM
NaJeOHTOJOTMH OTHOCAT M3y4YeHHe HCKOIAaeMbIX MepeX0oJHbIX (JOPM OPraHH3MOB U
BOCCTAHOBJIEHHE (DUJIOTeHeTUYeCKHUX PANOB PA3JIUYHBIX BHIOB, T. €. H3YUeHHE IO-
CIeJ0BaTeJIbHOCTH HCTOPHUYECKOT0 pPa3BUTHA (hIOPEl H (hayHBI SeMJIH.

Ilepexodnbie (opmb. — OPTaHWU3MBI, coUeTalOmue B cefe MPHU3HAKHA KaK JpEB-
HHUX, TAK U MOJOJABIX IPYIN KPYOHBIX CHCTeMATHYECKHX TAKCOHORB (KJIACCOB, TH-
moe). Ux obHapy:KeHMe U McciefoBaHHe [T03BOJIAET YUYEHBIM BOCCTAHOBHTE IIPOIECe
¢uroreseza. B Hacrosamee BpeMs o6HADYKeHBI OCTATKH BHIMEPIIHX NMEPEXOMIHBIX
(opM (Hanpumep, MXTHOCTEr, CeiMypHii, 3B€POAIIEPOB H JAp.), CBUAETEIbCTBYIO-
XX O (PUIOreHeTHYECKOM POJCTBE ¢ HEIHE JKUBYIIUMU opraHuaMamu (puc. 44).

IIpoMesXyTOUHEIM 3BEHOM, CBA3BIBAIOIIUM DHIO ¢ HA3EMHBIMH TO3BOHOYHBIMH
SKHMBOTHBIME, ABIANITCA BeIMepIIne uxtruocrerd. Ilepexonnoi hopMoit Mex gy qpeB-
HUMH 3€6MHOBOJHBIMH U NPECMBIKAIOIIHMHACA CUATAIOT ceMypHuio. MaydueHne HCKO-
I1aeMOr0 OPOTOABHCA IIO3BOJIMJIO NMPEAIOJIOKUTEEHO BOCCTAHOBHTE CBA3E MEMKIY
IIPeCMBIKAMMUMHCH U IITHIAMHA. JTO KHMBOTHOE MMEJIO PA3BHTYI0 I'DYAHYIO KOCTh
C KHJIeM H II0JIble KOCTHU, llepeJHIe KOHEYHOCTH ObLIM NMpeo0pasoBaHBl B KPBLIbL,
2 KJHYHIBI CPOCJIHUCE B BUIOUYKY, UTO POJHHJIO €ro ¢ ITHIIAMH.

ITepexonHo# (hOpMOI MeMXAY HNPECMBIKAIIIUMUCH ¥ MJIEKONUTAIOIAMEA SB-
JIAIOTCS 3BEPOAINEPBI, HAIPHMED IHHOI'HATYC H HHOCTPaHIEeBHA. XO0Ts OCHOBHBIE
YepThl CTPOEHHUA H 00pas KU3HU ITUX OPraHU3MOB CBUETENBCTBYIOT 00 WX IIPH-
HAJAIeXXHOCTH K PENTHIHAM, ¥V HUX yixe auddepeHIHpoBanInch 3yO6sI U pa3BHIIOCH
BTOPHYHOE KOCTHOEe HEDO, KAK V MJIEKOMHTAIOIINX.

B naperee Pacrenns nepexoguoi (hpopMoil OT HUBIIHX K BBICIIMM CIIOPOBLIM pac-
TeHUHAM CUHUTAT PUHHODPHUTEI (puc. 45). 3TH BhIMepIINe OPTaHU3MEI OBLITH TIEPBHI-
MM Ha3eMHBIMHM PACTEHUAMH. ¥ HUX OABHJIHCH IOKPOBHbBIE, MEXAHUYECKHE U IIPO-
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Puc. 44. Hckonaemble mepexofHble GOPMEL KHUBOTHBIX: | — HMXTHOCTera (DeKOHCTPYKIIHS);
2 — ceiiMypusa (CKeleT B PeKOHCTPYKNusA); 3 — nporoaBuc (PEKOHCTPYKINA);
4, 5 — 3BepoAlIephl MUHOTHATYC M WHOCTPAHIEBHSA (PEKOHCTPYKIHA)

BOAAILINE TKAHT, YTO CIIOCOOCTBOBAJIO UX MKU3HHK HA cylie. KOpHHU y HHX eImé oTcyT-
CTBOBAJIH, HO yiKe mMoABUICA cTebens, a y Gosnee mos3gaux dopm U macteda. Ot pu-
HHO(MHUTOB IIPOH3O0IILIYN APYyIrue rPynnbl HA3eMHBIX PACTEHHIN: MXH, ILIAVHbBI, XBOIIHA
¥ DaIoOpPOTHHKH. BrIMepinne ceMeHHBIE HATOPOTHUKH — IMTEePHIOCIEPMEl — CYH-
TAIOT IMepeXoaHoH (GOPMOI OT CIOPOBBIX K CEMEHHBEIM PACTeHMAM.
QDunozenemuueckue (nanreoHmonozueckue ) pade. yI€HEIE-TTAJI€0OHTOIOTH CO-
CTaBJIAKT U3 UCKONIaeMbIX OPraHH3MOB, 3BOJIIHOHHO CBA3aHHBIX APYI C APYTOM
¥ OTpasKalomux obmui xox punorenesa. B HacTosee BpeMs NaneoHTOJIOTHIECKHE
PAIBI COCTABJIEHRI JJId JoIIaAel, CJIOHOB, HOCOPOrOB, MOJLTIOCKOR U Ap. IlepBuIil Ta-
KOH paAj OBLT oIKCcaH OCHOBATEJIEM SBOJIOIMOHHOM TAJI€OHTOJOIMH PYCCKUM VIEHBIM
Brnagumupom OnydppueBuuem KoBanesckum (1842—1883). Hcenenysa u
AHAJU3HPYSA MCKOIIaeMble OCTATKH KOHEUHOCTEI U YePelnoB PasJIHYHBIX NPEJCTABH-
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Tejel JPeBHHX JOMIALHMHLIX, OH BOCCO3AJ HCTOpUYe-
CKOe PeBO COBPEMEeHHOI JIOmafHd M JOoKasas IocTe-
NEeHHOCTH Ipolecca sBoyronuu (puc. 46).

IIpexkw coBpeMeHHBIX Jiomajeii o0HTANH B Jlecax,
UMeI HeGoNIbInNe pa3Mephl U YeTHIPEXIasble KOHeY-
HOCTH. B X0/le 3BO/IIOIUH [IOCTENEHHO H3MEHUIIHUCE [IPO-
IIOPIIMH Teja, KOHEeYHOCTH CTAJH OJHONANBIMH, OT 2-r0
1 4-T0 HaJIbIeB COXPAHWINCH JUITL HeGoIbIINe 3a4aT-
KM — «TIpH(eIbHbIe KOCTOYKH». JIOIIAAN NepeIlIn OT
JKHU3HM B JIeCy K KH3HHU HA OTKDBITHIX IIPOCTPAHCTBAX
CcTelel, MPHCIOCOOMINCE K Oery ¥ mUTaHHWIO TPaBOH.
Hanmuwe mpomekyTOYHBIX (POPM MMO3BONHJIO IIPOCTE-
JHUTEH 3BOJIIONMAIO JIOMIA/IH.

ITaneoHTONOrMS CBHAETENLCTBYET 00 M3MEHUYHBO-
CTH BHJOB I HX IIOCTENEHHOM DA3BHTHH OT IIPOCTBIX
opm K cnoxHEIM. Eé MeTombl siBIAOTCA BeIYIHMK
LA U3YUEeHHA MAKPOSBOJIOINH, TAK KAK OXBATLIBAIOT
foJiblliMe BpeMEHHEIe ITPOMEXKYTKH.

Buoreorpadugaeckne meronsi. Buozeozpagus usy-
YaeT 3aKOHOMEDHOCTH BO3HHKHOBEHMHA M PACIpPOCTpa-
HEeHHA KHBOTHBIX U pacreHui Ha 3emue. Conocrasaas
u cpaBHHBadA QayHy ¥ (JIOpy COBPEMEHHBIX KOHTHHEH-
TOB, YY€HBEIe BOCCTAHABJIMUBAIT XOJ 3BOJIOLUOHHOTO
nponecca. Hanpumep, ycraHOBIeHO, YTO XUBOTHBIH H
pactuTenbubi Mup CeBepHoit AMepurku u EBpasun ume-
10T 0OMBIIIOE CXOACTBO. B TO e Bpems dhopa u dayra
Ceseproii u H0:xHON AMepHKN CHIBHO OTJIMYAIOTCH, a
I0KHOAMEePUKAHCKHEe BU/Ibl CXOAHEL ¢ aQpPUKAHCKUMH.

CornacHo Teopuu dpeilgha KOHMUHEHMOE HEKOT-
Jla BCA cyma 3eMJIH IpeJfcTaBiana coboil efWHEBIN
cBepxMaTepuk IlaAreo, KOTODEIH BIOCHEACTEMM PAas-
nAenunca Ha asa Martepuka: Ceseprbeiii — Jlaspasuio

Puc. 45. Ucronaemsie mepe-
XOJHBIE (DOPMBI PACTEHMIH:
1 — punmOdHT punHuA (pe-
KOHCTPYKIHA); 2 — ceMeH-
HOH NanopoOTHHK ITepH-
pocnepM (PeKOHCTPYKIIUH)

u IOxubiii — lojasany. B pesynbraTe packona u apeiida (aBusenus) murochep-
HeIX nunT u3 CeBepHoOro marepuka obpasosannuck Espasus u CesepHas Amepuka,
a u3 IO:xnoro — Adpuka, Ascrpanus, IOxuan Amepura u Arrapkruga (puc. 47).
9ro obycnosuno pasnuune dayHbl H (QIOPE KOHTHHEHTOB.

Dropa u payna mamepurxos. B HacToAIee BpeMs BEIAEISIOT IIECTh OLOZE0-
epaguueckux obaacmeil (puc. 48). TosapkTHdeckad obiacTs ob6weguasaeT Ilane-
apkTudeckyio (Eepasuio u Cesepryio Adpury) u Heoaprruueckyio (CeBepHyio
Awmepuxy). K Heorponmyeckoit o6nactu otrocar I0mxEy0 AMepuxy. B IdHoncKyio
o6nacte BxoaaT IenrpaneHas u ¥xuaa Adpuxa. Pagom ¢ Heil pacmosmoxe-
Ha Mazarackapckas o6nacrs. Huzo-Manaiickas o61acTb BK/IIOYAET IOJYOCTPOB
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Amepuka ~ Yepena Tel | (neTHasan)

8000

2 MITH

13 MnH

Muorunnyc 36 MnH

Jorvnnyc |

2 | 50mMnH

Puc. 46. DpomonuonHOe apeBo cemeicrsa JlomagnHbie



§ 14. NaneoHTonoru4eckue U Guoreorpadpuyeckme MeToasLl M3YHEHUA IBONIOLMK

Puc. 47. [lpeii xonrurenTos: I — obpazosaume [lanrew; 2 — pasnenenue Ilanren, o6-
pasosanne Jlappasuu u Founsamsr; 3 — packos Donzasanbl, obpasosanue Mugocrana, As-
crpanuy ¥ AHTApKTHAB; 4 — obpasosanue IOsxuo# Amepurm, Hauano packosa Jlaspasun

Wapokwnrail, Manaiisuio 1 OHIANIHHEE. ABcTpannusa BeIIEeNAETCH B OTAeJbHYIO
Agscrpanuniickyio 061acTs. FXHBOTHEINH U paCTHTENLHBIH MHD BCEX nepedyncaeHHBIX
obnacTei OTIMYAETCA CBOUM BHAOBBIM COCTAaBOM (cM. pme. 48).

I163nuee pasnenenue JlaBpasuu ABIAETCA NPAYUHON CXOACTBA dbaysasl 1 dio-
psl [laneapkTuyeckoil u HeoaprTuueckoit ob6nacreit. Hanmpumep, 6IM3KOpOICTBEH-
HBIMH ABJAKTCA aMepHKaAHCKHEe H eBponeﬁcxue KJ’IéHH, ACeHH, COCHBbI, €eJIH. Kak B
Cesepnoii AMepuke, Tak u B EBpasau o6UTAIOT JIOCH, KYHHIBI, MeABeIH, JUCHILbI,
606pe1; eBpONEeHCKOMY 3yOpy COOTBETCTBYET AMEDHKAHCKHI OH30H. Baaropopusrit
onenb, oburawomuii B Espasun u CeBeproit Adpuke, Ha ceBepPOAMEPHKAHCKOM KOH-
THHEHTe IIpe/CTABIeH oJieHeM Kapuoby.

IManmeapkTHyeckas o6nacTs, cocTaBAAIIAS efrHOe menoe ¢ Uano-Manaiickoit
00s1aCThI0, 3HAYUTENHHO OTAHYAETCS OT [OCTefHeHd MO0 cOoCTaBy (GayHbI H ¢topsI.
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B [TanmeapkTHuecKoil 06;1aCTH HET MapTHIIIEK, CIOHOB, HOCOPOIOB, AMEepoB. B To e
Bpema dayaa Uago-Manaiickoit obacT cxogHa ¢ SGHUONCKOMH, XOTA OHH H pasfiee-
HBI OKeaHOM. 3/1ech BCTPEUYAIOTCA JBA BUA CJIOHOB — A(GpPHKAHCKHI M HHIHINCKHAH,
yelloBeKo0OpasHbIe 00e3baHEbl, JeMYyPhl, AHTOJNHUHEL (cM. puc. 48).

Parree orgiesieEne Ascrpannu or egquHoro HO:xHOro MaTepHka IPHUBENIO K ca-
MOCTOATEILHOMY PA3BHUTHIO IIEJIOT0 MOAKJIACCA MJIEKONHTAIOIINX — IEePBO3Bepei.
BenencTeue OTCYTCTBHA HA MAaTePHUKE XHUIMHUKOB TOJBKO 37€Ch COXPAHUIKUCH Ipe]-
craBuTean oTpsaga OHONPOXOAHEIE — YTKOHOC U exuaHa (cM. puc. 48). Kpome Toro,
B ABCTpPanIMU MHOTI'O CYMYaThIX MJIEKONMTAKIIMX: KeHrypy, Koana, sombaT u Ap.
31eck BOAATCS M OeCKMJIEBBIE NTHIEI — 3MY W Kasyap, CXOAHbIe ¢ apPHKAHCKHM
CTPAyCOM M I0JKHOAMEPHKAHCKHM HaHAy. Diopa 1ol obiacTu Takmxke OTIMYAETCH
cBoeoOpasueM. TONIBKO 3/1eCh B IUKOM COCTOAHHH IPOH3PACTAIOT SBKAJHIITEL H APEB-
HHe T'0JIOCEMeHHBIE PACTEHUS — CATOBHHKH.

Hapsazay co CXOAHBIMH IPYIIAMHU JXHBOTHEIX B Ka) A0l N3 Ouoreorpa@uyecKux
obsacTeil MOMHO BCTPeTHTh Sudbl-aHdemuru (0T rped. endemos — MeCTHBINH),
KOTOpBIEe HUTJIe GONbIne B JUKOM COCTOAHHH HE BCTPEUAIOTCA. OTO CBA3AHO C
IINTENLHON reorpaduueckoi usonanuei. Tax, ranbosabiiee KOIHYECTBO BHAOB-
3HAEeMHUKOB o0uTaeT B ABCTpaauiicKoil obiacTH.

®@ayna u Quaopa Ceseproii 1 I0xHOH AMepHKM, HECMOTDPA HA HX TEPDHTODH-
ANBHYIO 6IM30CTh, CYIIECTBEHHO OTAHNYAIOTCA. UHucio 9HAeMUYHBIX BHA0B Heorpo-
nagecKkoi obractu cocrasiuaeT 80 % . ToabKo 3/1ech BCTPeYarOTCA MIEKOIHTAIOIIHE —
JIeHHWBIIH, OPOHEHOCIIBI, MyPaBbeIbl; ITHIEI — TYKAaHBI M Koaubpu (cM. puc. 48).

O XKHBOTHOM H PACTHTEJIEHOM MHpPE IIPOILILIX 310X CBHIETE/IbCTBYIOT PelUKMbL
(ot mar. relictum — 0CTAaTOK), WIH «)XKHBBIe MCKONAEMBbIe», — OT/AEJbHEIE BHJEI
HBIHE JXUBYI[HUX OPraHM3MOB C MPHMHTHBHBIMH IIPH3HAKAMHM, COXPAHUBIINMHUCH
ot BEIMepiux rpynmn (puc. 49). K pesuxraM OTHOCAT raTTepuio — MPeICTaBHTEA
IDPeBHUX ITpecMEIKAKMUXCH, 00MUK KOTOpoi Mano maMeHmiaca s3a 200 mus ger.
OHa HANOMUHAET AMEPHILY, JXUBET B INIyOOKHX HOpax, BCTPeYaeTcA Ha HECKOJIBKUX
ocrpoBax 6nu3 Hosoit 3enanguu. Emé ofHAM npejcTaBUTe/IeM PEIHKTOBBIX (OPM
SIBJISIETCH KUCTEeNépas peiba JaTUMepHs, IPeJKu KoTopoil BeiMepsa okono 300 min
ser masan. Ona 6bu1a obHapy:xena B 30-x rr. XX B. y Geperos F:xHo#t Adpuru.
D10 mepexonHas ¢opMa oT peIb K 36 MHOBOJHBIM, IJId KOTOPOI XapaKTepHO HAJIUYHe
KJI0AKH U AlnexuBopoxgerne. K peJIMKTOBEIM PACTEHUAM OTHOCHAT I'MHKIO — IIPH-
MHTUBHBIH BHJ FOJIOCEMEHHEIX, IIPEIKU KOTOporo cymecTsoBaan oxoxo 200 Mmina ner
masan. B IMKOM COCTOAHHUHM 3TO pacTeHHe BeTpeuaerca ToNbKo B Kurae u fAnonun.
IIpyroii peMUKT — CEeKBOMT — OZHO U3 BhICOUAHINHX JepeBheB. K€ npeiky IOABHU-
nauch okoa0 150 MuH Jger Haszan. Bee pesIMKTHI ABIAOTCH 3HAEMHKaMHA.

Ocmpoenas ¢ayna u ¢paopa. Usyuenue XABOTHOIO ¥ DACTHTEIHHOTO MHDAa
HEKOTOPHIX OKEeaHWYECKMX OCTDOEOB MO3BOJINJIO YCTAHOBHTBL, UTO UeM OTAATEHHEe
OCTpOBa APYr OT APYra M OT KOHTHHEHTA, TeM 0oJiee pasIM4aloTCAd UX OOHTATENH.
Hanpumep, octpos Majgarackap, A0BOJBHO PAHO OT/eTUBIINICA 0T AQPUKH, HMeeT
cBOe0OpA3HBIH KUBOTHEINA U pacTHTeNbHBINA Mup. Ha HEM oburaior 32 SHIEMUUHBIX
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Tpyokoayo ' - Koluaunit nemyp

Puc. 48. Buoreorpadguyeckue o61acTa 3eMiIn B HX MJIEKONHUTAKOIIHE — IHIEMHKH:
1 — Tonaprruaeckasn; 2 — Heorpomnueckas; 3 — Ddwuonckas; 4 — Magarackapekas;
5 — Wnapo-Manaiickas; 6 — Apcrpanniickas
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Puc. 49. Penuxrte: I — rarrepus; 2 — narumepus; 3 — THHKro; 4 — ceKBo##A




§ 15. OmbpuonoruyeckMe U CpaBHUTENBLHO-MOPONOrUMECKUE METOADI. ..

BHJAa MJIEKOIHMTAIMAX, OK0J0 60 sHIeMUYHBIX BHAOB OTHUL U Ooaee 20 sgeMuy-
HBEIX BHJIOB IOKPBITOCEMEHHBIX pacTeHH#. CBoeo6pasHEI M o0HTATEIM M30JIHPOBAH-
HbIX KOHTHHEHTAJILHBIX TEDPHUTOPHH (BOZ0EMOB, IeIIep, FOPHEIX XpedTOB M T. I.).
Hanpumep, B o3epe Baiikas obutaer MHOTrO 3HIeMHYHEIX BHIOB: PHIOBI-TOIOMSIHKH,
TIOJleHb OaKaTbCKad Hepna, PAYKH-OOKOIIABEL M IP.

Maxposeoaoyua (punozenes ), nareonmonozus, nepexodmuie opmst, Puiozere-
muueckue (naneonmonozuieckue ) padol, 6uozeozpagus, dpeiidh Konmurenmos,
Ouozeozpaguyeckue obracmu, IHOEMUKU, PESUKMbL.

Bonpocsl u 3apaHva

1. Kakue ceupeTenscTea SBOMIOLMM OPraHMYeckoro M1pa NpesocTaBnseT NaneoHTonorms?
MNpuBeauTe NpUMEpPLI OPraHM3MOB, KOTOPbIX OTHOCAT K NepexoaHbLiM GopMam.

2. [1na kakux rpynn opraHnaMoB BOCCTAHOBNEHbI (PUNOreHETUYECKME (NaneoHTONorMYeckve)
paabl? O 4EM OHU CBUOETENLCTBYIOT?

3. B 4ém cywHocTs Guoreorpaduieckmx METOLOB U3YHEHNA MAKPO3BOMOLMI? Mo KakoMmy
npuHLMNY 3emnio pa3aensiot Ha Buoreorpadguyeckue obnactu?

4. KOHTMHEHTbI, KOTOpbIe BXOAAT B Maneapktuieckyio, Muao-Manaiickyio n 3duonckyio
Guoreorpaduyeckue 06nacTu, TECHO CBA3aHLI MeXay co6oit. Yem 06BACHWTS, HTO Npw
9TOM MX XWBOTHbIA M PACTUTENbLHBIN MUD CUNBHO OTAMYAKOTCA?

5. [lovemy cymuaTbie MAeKonuTatoLLMe BCTPEHAIOTCS NOYTU UCKIKYUTENEHO B ABCTPAIMIACKOM
obnacTu? MNpuBeauTe NPUMEpHI TAKUX BUAOB MAEKONUTAIOLLMX.

6. Kakue Buabl HasbLIBAOT 3HAEMUKAMU U penukTamn? B uém ux pasnuuve? MpuseauTe
npuMepbl penvkTos. MNpuaHaku Kakux KnaccoB OHU B cebe coyeTalnT?

7. Wcnonbaysa AONONHUTENBHYIO CNPABOYHYIO NUTEepaTypy W MHTEPHET, CPaBHWUTE XUBOTHLIX
1 pactenns pasHbix 6uoreorpadguyeckux obnacrei.

§15. AmOGpuonoruyeckue
M CpaBHUTENbHO-MOpdonoruieckne MetToasbl
NU3Yy4eHUsa 3BOMIOUUN

Paccmotpute puc. 50—59. O 4éM CBUOETeNLCTBYIOT CXOACTBO 3apOAbILLEBE0-

ro pasBUTUA NO3BOHOYHBIX KMBOTHLIX, HANMYME Y OPraHU3MOB FOMOJIOrMYHBIX
¥ aHaNorMYHbIX OPraHoB, PYAMMEHTOB U aTaBU3MOB?

Meroae:r aomOpuonozuu (or rped. embryon — sapoabim u logos — ydeHHE) @ MOop-
@onozuu (ot rped. morphe — dopma, Buzx u logos — yueHHe) IPELOCTABISIOT BO3-
MOXHOCTh Ha OCHOBAHHUH JETAJBHOI'0O M3YyUeHHUS 3aPOJLIIIEBOTO DA3BUTHA M CTPO-
€HHs OPTaHH3MOB YCTAHOBHUTE MX (DHJIOreHETHUYECKOE POJCTBO. JTH METOALI HAIOT
BE€COMBIE CBH/IETEJIBCTBA B NOJE3Y 3BOJIOIMH.

Imbpuonoruueckue meroasl. B nepsoii nonosune XIX 5. Kapa Bap yeranosmn
3aKoH 3apodblute60z0 cxodcmaa: sMOPHOHEI PA3IMYHEIX KJIACCOE M BU/OB IO3BOHOY-



masa 3. MAKPO3BOOUUA

Puc. 50. Bapoaplny pasidYHBIX KJIACCOB IO3BOHOYHBIX MHBOTHBIX

HBIX JKHBOTHBIX 00HADYXHBAIOT B Ipejesaax Tuna Goabmoe cxoacTBo. Haubosibmee
CXOJICTBO MMEIOT 3apPOJLIIIY HA PAHHUX CTAAHUAX PA3BUTHA: o0I(ye IPU3HAKY THIA
(hopMHpyIOTCH B XoJe aMOpHOTeHe3a paHbIle, YeM cIlenuanbHbie. Tak, Bce aMOpH-
OHBI TTO3BOHOYHBLIX HA IIePBOH CTaJNH MMeIT :xabepHble IIeJu U ABYXKamMepHOe
cepame. 3aTeM MOABIAIOTCA YeDPTHl CTPOEHHHA, XapaKTepHbIe /A KAMXIO0To Kiacca,
1 IuiIb Ha Goslee TTOBAHUX cTaguax (GopMHUPYOTCS 0cOGeHHOCTH KOHKPETHOTO BHAA
(puc. 50). OueBHAHO, YTO BCE KJIACCHI [IO3BOHOYHEIX MPOM3ONLTH OT OOIUX MpeA-
KOB, HO I03/Hee Pas30IIUCch B CBOEM MCTOPHYECKOM Da3BHTHH.

Pycckue yuénnie Anexcaunap Ouydpuesny Kopanesckuit (1840—1901)
nWUnbess Unbua Meurukos (1845—1916) nokasanu, 4TO CXOACTBO 3apOAEIIIe-
BOTO Pa3BHTHA IPOABIAETCA HE TOJbKO ¥ IO3BOHOYHBIX, HO H § BCEX MHOTOKJIETOY~
HBIX XKHBOTHBIX. PA3BHTHe IPOXOAMT TPH aTama: 1) apobnenue; 2) obpasoranue 3a-
POABIIIEBLIX JMCTKOB; 3) opMUpOBaHHEe TKaHeH X OPraHOB.

BecoMBIM CBHAETEECTBOM SBOJIONMOHHOIO POACTBA MO3BOHOYHBIX U Hecrnosso-
HOUHEIX KMBOTHBIX ABUJIHMCH De3yJIbTATHI NCCIeLOBAHNA dMOpHOreHesa JaHIeTHHKA
u acuuanu, nposenéanasie A. 0. KosanesckuM. [Jo Hero aciuiui OTHOCHIH K MOJI-
JI0CKaM, TAK KAK OHM MMeJH CXOAHBIe ¢ GeCIIO3BOHOYHBIMK THN APOOIeHUs Aila
¥ cerMeHTapHoe crpoeHre Teja. ToNbKO M3ydeHHe HX 3MODMOBAJIBHOTO PA3BUTHA
MO3BOJIIJIO NPHYMCANTE acuuanil K Tuny Xopaosble. MHTEpECHBIM ABIAETCA TOT
tdaxT, uTo B3pocaasa dopMa acIHMIUH HUYEM He HAIOMHHAET XOPAOBLIX (puc. 51).

B 1864 r. memenkwuii yuénsiii ®pun Mionmnep (1821—1897), nposensa pan
HabmoeHuil 3a pasBHTHEM PaKooOpasHBIX, IPEATIONOMKHI, YTO HX NPEeJKH MOIIH
GBITH IOXOMKH HA COBPeMeHHEBIe (JOPMBI JIUYMHOK. JTH HCCAeI0BAHHUA IO3BOJIHIH
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Pue. 51. Cxema crpoerus: I — narnersuxa; II — acmmpum: 1 — xopaa, 2 — HepBHAas
TpyOka; 3 — ;xabepHBIe miean

€My YCTAHOBUTDH CBA3L MEXAY MCTOPMYECKHMM M HHAMBHUIYAJbHBIM DA3BHTHEM Op-
TaHU3MOB U C/leJlaTh BAXKHBINA BHIBOJ: HHIHBHAYAJILHOE DasBUTHe (OHTOreHe3) Io-
BTOpAET MCTOpPHYecKoe pasBUTHe Buja (punorenes). Ilosguee Dprer Iekkeab
(1834—1919) chopmyuanposaa ato 0600mEHNe B BHAE OUOZEHEMULECKOZ0 3AKO-
Ha: OHTOTeHe3 0CO0M eCTh KpATKOe M GhICTPOe MoBTOpeHue (uaoreHesa. 3aKoH
lexkens — Mionnepa umeer GoJIbIIOe 3HAYEHUE /1A YCTAHOBICHMS POACTBEHHBIX
CBA3EH MeKAY OPraHM3MaMH.

Ilosnauee hopMyIMpOBKA GHOTeHETHYECKOT0O 3aKOHA OBLIA AOTOTHEHA 1 VTO4YHEHAa
PycCKUM y4éHbIM AnekceeM Hukonaesudem CeBepmoBHIM (1866—1936).
OH ycTaHOBWII, 4TO B OHTOreHe3e OBTOPAIOTCHA HE B3POCITbIe (DOPMBI IDEKOB, a UX
oMOpHOHATBHEIE CTAJHH, IPAYEM B [IPOIECCe HHANBHAYAILHOIO PA3BATHA HEKOTO-
DBIX OPraHM3MOB OTJeJIbHEIE CTAJHUH MOTYT BHINAAATE. L pOMe TOro, BOSHHKAIOT HO-
BOOOpPasoBaHUSA, KOTODhIE OTCYTCTBYIOT ¥ 3apoAiblineil mpeqkos. Takum obpazom, B
HHIUBUAYAJIBHOM Pa3BUTHH OAHUX OPTaHH3MOB 3aKJIAJLIBAIOTCA HOBbLIE 9BOJIOIHM-
OHHBIE IIYTH PA3BUTHUSA APYIHX.

Cpagnurensno-vopdoaornueckne meronbl. EAMHCTBO IPOMCXOMKAeHNA CHOTe-
MaTHYeCKHX I'DYNII OPTaHM3MOB JOKA3bIBaeT OOILMIl ILTaH CTPOGHHUS UX OPTAHOB U
COOTBETCTBYIOIME DBONIOIHOHHEIe u3MeHeHNA. Mop@osornueckoe ¢xoicTBO B CTPO-
€HHHI OPraHOB IO3BOJIAET YCTAHOBUTHL POJICTBO OpPraHusMoE. Hanpumep, o poxcrse
[O3BOHOYHBIX CBUAETENBCTBYIOT ABYCTODOHHAA CHMMETPHSA Teja, CXOICTBO CTPOe-
HHUSA KOHEYHOCTeH, MOJIOBHOTO M COIHMHHOI'O MO3TA4.

B mponecce aBoonuN y OPranusMoB chOPMHUPOBAIKACE TOMOJOTHUHbIE ¥ AHA-
JloruvHbIe opraHel. I'omonozuynsle opzanst (or rpeu. homologia — cooTBercTBHe,
COTJIacHe) MMeIOT CXOAHEIN ILIAH CTPOSHHA U DPASBUBAIOTCA U3 OLMHAKOBHIX 3apo-
ABIIEBBIX 3a4aTKOB. OHM BHIOJHSAIOT KAaK CXOAHBIE, TAK M PA3JHYHbIE (DYHKIIHH.
IIpuMepoM roMOJIOTMYHBIX OPraHOB SABIAITCA MEPeJHHE KOHETHOCTH IpeacTaBu-
Teell PasHbIX IPYII MO3BOHOYHBIX JKUBOTHBIX, HMEIOIIHe OBIIMI ILIAH CTDOCHUS
HE3aBHCHMO OT BBINONHAEMHIX GYHKIMWH (puc. 52).

HApyroil mpuMep rOMOJIOTHYHBIX OPTaHOB — KOCTOYKH CpeAHero yxa MJIeKonu-
raomux (puc. 53). OHu 06pasoBaiuch U3 ueperna PhId M MPeCMBIKAIOIAXCA.
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Puc. 52. F'oMosornuHble OPraisl — NepeHue KOHEYHOCTH MO3BOHOYHBIX JKMBOTHBIX
(B menTpe — 06m1asA CXeMa CTPOEHHHA)

V¥ pacreHHil Takke MOM¥HO O0HAPYKHUTh MOMOJIOTHYIHBIE OPraHbI. Hanpuwmep,
[IMPOKO BCTPEYAIOTCA BHAOH3MEHEHHS JUCTbEB (puc. 54) u moberos.

V pasHBIX OPraHU3MOB, He CBA3AHHBIX (DHJIOT€HETHYECKHM DOJCTBOM, obuapy-
JKUBAIOTCH CXOJHBIE NMPHUCHIOCOONeHUs, COy Kalue A BBIIOJHEHHA OAHUX U TeX
e GyHKIHUil. AHarozuyHble opzanbl (0T Tped. analogia — COOTBETCTBHE, CXOACTBO,

Puc. 53. ToMOJIOTHS CIYXOBBIX KOCTOUEK cpejHero yxa: I — KOCTHO# peifbl; 2 — mpe-
CMBIKAIOIIErocs; 8 — MJIEKOIHTANero (KPACHLIM IBeToM 0003HAYEH MOJIOTOYEeK, CH-
HMM — HAKOBAJbHSA, 3€JEHEIM — CTDEMEYKO)
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noxo6ue) — MOPHOIOrHYECKH CXOXHbIE OPTaHBI, BBIIIOJHAIOIINE OJHHAKOBLIE
GYHKINH, HO He HMEIOIHe eAMHOTO IJIAHA CTPOCHHA U DPasBUBAKOIIHECA U3 PASHBIX
3apOJIBIIIEBRIX 329aTKOB. OHM CBUJIETEIBCTBYIOT O CXOICTRE IPHCIIOCOBTeHHH K oxu-
HAKOBBLIM yCJIOBHAM CPe/bl, BOSHUKAIOIIMX ¥ PASHBIX OPraHU3MOB B XO/I€ SBOJIIOINH.

IlpuMeps! aHATOTHYHBIX OPTAHOB y KHBOTHBIX — #abpel paka u peIOHI,
KDPBLTbA 6ab0uKH H ITuIkl, GeraTenbHble KOHEYHOCTH COGAKH H HKyka (puc. 55).
DuIOreHeTHIECKH OHH (DOPMUPOBAIHCE T0-Pa3HOMY, HO BEINOJHSAKT OSHHAKOBEIE
dyrrnum. MHabpsr peuHoro paka mmeoT HapyKHOE MPDOUCXOMKIEHUE, 4 PLIOBI —
BHyTpeHHee. IHOr1a aHATIOTHYHEIE OPTaHEl IPHOGPETAIOT OPA3HTENbHOE CXOJCTEO,
HanpuMep ryasa oJIOBOHOIHMX MOJLIFOCKOB M IO3BOHOYHBIX JKHBOTHBIX (puc. 56).
Onu umeror obmmii mian CTPOEHHHA, CXOLHbIE BJIEMEHTBI, XOTS M PA3BUBAIOTCH W3
PasHBIX 3a4aTKOB. CX0ACTBO 06yCI0BIeH0 hUsHIECKOit NpHUPONOIl cBeTa.

IIprmep aHATOTMYHBIX OPraHOB y PACTeHHI — KOJIIOUKH, CIIyXKalue JJIs 3allu-
TBL OT IOe/JaHNs KPYIIHBIMU TPaBOAAHBIMHE KHBOTHEIME (puc. 57). AHATOTHYHBIMH
OpraHaMy ABJIAIOTCH TaKie YCHKH BUHOrpaja (BHIOM3MeHeHue nobera) U yCHKH
ropoxa (BH0M3MeHeHHE JINCTOYKOB), KIyOHA Kapropens (BugonaMeHeHne nobera)
1 KODHEBbI€ IIMITKY IeOPruHa (BUAOHM3MEHEHNe KOpHeii).

Ba)XHBIM CBHETENBCTBOM HBOMIONUYN ABIAIOTCS PYOUMEHTHI U ATaBU3MBI.
Pydumenmapnoie opzanvl, unn pydumenmor (ot mar. rudimentum — sagarox,
[IEPBOOCHOBA), — 3TO CPABHUTEILHO YIPOLIEHHEIE MK HeZl0pa3BHTEHIe 00pa3oBaHuA,
YTPaTHBIIHE CBOE IIePBOHAYAJIbHOE 3HaueHne., OHK 3aKJIaNBIBAIOTCA B IE€PHOZ aMOpHO-
HAJILHOTO PAasBUTHA OPraHU3Ma, HO IOTHOCTHIO He pasBuBaorca. Tak, pyIuMeHTH

MNpuLBeTHWKN

MnogonucTukn JneTba-ycuku
Puc. 54. l'omonoruansre oprags: pacre- Puc. 55. AHanOrHUYHEBIE OPrasbl MHITBOT-
HUH — BHUJOM3MEHEHHS JIUCTHEB HBEIX — OeraTesbHble KOHEYHOCTH CODAKH

H YKa
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Puc. 56. Agajnornuasle Opragbl — rjasa: Puc. 57. AHaj0rHYHBIE OPTaHbl PACTEHHH —
1 — oceMmuHoOra; II — no3BoHOYHOTO komiouku: | — Gapbapuc (BHIOH3MEHEHHE
skuBOTHOTO: I — porosuua; 2 — Xpycra- nucTheB); 2 — Oenaa akanuda (IPATMCTHH-
IuK; 3 — cerdaTka; 4 — 3PHUTEIBHLIN Ku); 3 — GOApPLINHUEK (BHIOH3MeHEeHHe Hobe-
HEpB roB); 4 — eKeBHKA (BBIPOCTEI KOPEI crebs)

TA30BOrO I0ACA KHTA ¥ KOHEUHOCTEM IUTOHA MOATBEPHAAI0T (PaKT IPONCXOMK/eHHA
STHX KMBOTHBIX OT HABEMHBIX ITPEJKOB ¢ PA3BUTHIMM KOHEYHOCTAMH (pHc. 58).
OxHAKO PYAMMEHTADHBIE Ta30Bble KOCTOUKM KHUTA BBRINOJIHAIOT COBEPLIEHHO MHYIO
(PYHKIHI — OHHU CBA3AHBEI C MBILILAMH MOUYEI0JIOBOH cucTeMBl. K pyquMeHTaM
OTHOCSIT TAKKe IprdeIbHbIe KOCTOUKH B KOHEYHOCTH JIOIIAHM, IEePBBId 1 TpeTuH
HAJbIBl B KPBLIe NTHIbI, BOJOCAHOH IIOKPOB HA Tejle YeJI0BeKa.

ITpuMepoM pyAMEHTOB ¥ paCTeHnu MOTYT CIYXHTH [[BETOYHbIE YeITyU U IIEHKH
B IIBETKe 3JaKOB, PeAYIHPOBAHHBIN OKOJONBETHUK Y BETPOONBIIAEMBIX pacTeHHi
(puc. 59). PyauMeHTapHBIMH JHACTEAMH ABJIAIOTCHA yemyHKHA HA KOPHEBUINAX JIaH-
awsima, Kyneasl. Hanuune pyIuMeHTOB 00BACHAETCA OCTeNeHHOH yTpaToi HOp-
MAJLHO PAsBHTHIX V MPEIKOB OPraHOB, KOTOPbIE B IPOIECCEe IBOMIOMMH NOTEPATH
CBOé IepBOHAYANbHOE 3HAYEHHE, HEJIOPA3BHIIMCh MM BH/IOU3MEHUIHCE.

B OTAeALHBIX CIyYasX y OPraHMSMOB MOTYT MOSBIATHECH NPU3HAKH, KOTODBIE
HMeJWCh y IPEKOB, HO MCYe3H B XOJe dBOMIONUU. Amaeusn (OT jgar. atavus —
pejioK) — ABJEHUEe BO3BPATa K IIPU3HAKAM IIPEIKOB, IPOFABJIAIONMIEECH Y OTACTBHBIX
ocobeit. Hapyumep, noABIeHNe TPEXTNAION KOHETHOCTH ¥ sepebAT, MHOTOCOCKOBOCTD
y genoBeka (cM. puc. 145). [IpyunHa NosABIEHUA aTABU3MOB KPOETCH B HATMTHUH y
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Puc. 59. PyIuMeHTE ¥ pacTeHuil — pemynn-
POBAHHBIE OKOJIOIBETHUKH

Pue. 58. PyaumenTtr: I — TaszoBoro nosca
KHUTa; 2 — KOHEYHOCTEH IMHTOHA

ocobeil «reHOB [IPe/IKOB», OTBETCTBEHHKIX 3a JAaHHLII NpusHak. B HOpMe ux geficTBHE
OJIOKMpYeTCcHA MeHaMU-PeNpeccopaMy, HO KOT/la Pelpeccophl TEPecTal0T BHINONHATE
CBOM (DYHKIWM, I'eHbl AKTUBU3UPYIOTCH, YTO IPHBOJUT K IOABJIEHHUIO ATABH3MOB.
Wuorza aro OwIBaeT cBA3AHO ¢ 00IMei 3afiep: Kol oHTOreHesa. B oTimume oT py-
AUMEHTOB, KOTOPEIe BCTPEUAIOTCHA yV BCex oco0ell Oolpee/léHHOro BHUIA, ATABH3MEI
TOABJAITCA BHE3AIIHO TOJBKO yV €AUHWUHEBIX IIpeACTaBUTeIeH.

Urak, cpaBHUTETEHO-MOPDOIOrHYeCKHe METOAEI I03BOIAI0T BOCCTAHOBUTE PO~

CTBO COBpPEMEHHBIX OPIraHHU3MOB.

ImOpuonozusn; moponozus; 3aKon 3apodeviuLe60zo cxodemaea; Guozenemuyeckuil
3QKOH; OPZaHbL: 20MON0ZULHbLE, AHAL0ZULHbLE, DYyOumenmaprbie (pydumenmot );

amasu3mbl.

Bonpocskl U 3apaHusa

1. B 4ém cywHocTs Brorenetnyeckoro sakoHa? Kto ero artopsi? Kem u kak 6bina yTO4YHe-
Ha ero nepeoHaYasnbHas GopMynMpoBka? KakoBo 3Ha4YeHWe 3aK0Ha ANA U3y4eHus 3BO-

niouun? NpueBeauTe COOTBETCTBYIOLLME NPUMEpbI.
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2. Wcnone3ys puc. 50, nepeyncnnTe YepTsl BHELHEero CXOACTBA U Pasnuyua y 3apoabiluei
MO3BOHOYHbIX XXMBOTHbBIX Ha Pa3HbiX CTaAWAX Pa3BuTUA.

3. Y BbICLUMX MO3BOHO4HbIX XMBOTHbIX B 3MBpuHoreHe3e 3aknaabiBaloTca xabepHbie wenm c
xabepHbiMK apTepusamMmn U BEHaMK, KOTOPbIE 3aTeM 3apacTaloT 1 Y B3pOC/Oro opraHnama
OTCYTCTBYIOT. ECTECTBEHHO, 4TO ANA XMUBOTHbIX, AbllUaMX Nérkumu, xabepHeie wenu
HE MOIyT UMETb NpUCNocobuTenLHoOro 3HaveHnsa. O6bvacHUTe, NoYemMy M3 NOKONEHUS B
rokoneHue y aMOpUOHOB COXPaHAETCH 3TOT NpU3Hak.

4. Y710 Takoe roMonoruyHble U aHanoruyHble opraHol? B 4ém mMx cxoaocTeO W pasnuuvne?
MepeyepTuTe B TETPAAbL U 3anonHuTe Tabnuuy.

T'omomornsa H aHAJIOTHA Y JKHBOTHBIX H pa(:'re!mi'!

Opranst DyErmER Ilponcxoxkaenue

5. Y10 Takoe pyauvmeHTbl U ataBuambl? [puBeauTe npuMepbl PyAMMEHTOB W araBu3moB.
B 4ém nx npuHUMnuansHoe pasnuuue?

6. OGBLACHWUTE C NO3NLMIA MONEKYNAPHOKA BUONOrMM U reHETUKN HaNNYMe y OpraHu3moB py-
OVMEHTapPHbIX OPraHoB M NosABneHMe ataBUu3MOB.

§ 16. MonekynapHo-6MoXxuMu4eckue, reHeTu4eckue
MU MaTemMmaTu4yeckue MeTobl U3y4eHUs SBONIoLUKU

Paccmotpute puc. 60—62. O 4ém CBUaOETENLCTBYET CXOACTBO aMUHOKUCIOTHOIO
W HYKJIEOTUOHOIO COCTaBa KNETOK OPraHU3MOB, CTPOEHUS MX XPOMOCOM?

ITaneonTrosoruyeckure, 6uoreorpadpudeckre, SMOPHOJIOIHUECKHE U CPABHUTE b
HO-MOP(}OIOrHYecKre MeTOAbl U3YUEeHHs JBOJIOIHH ABIAKTCA KIACCUIECKHMH.
B XX B. ¢ padBUTHEM MOJIEKYJIAPHOU OMOJIOrAH, 0HOXHAMHH, OUTOJOIMH U T'eHeTHKH,
a TaK)Ke B CBfA3H ¢ pacupocrpaHeHueM OBM moABHIHCE HOBBIE METOABLI HCCIIENO-
BaHHSA HBOJIIOIUMOHHOrO Ipoliecca, JAONOJHHUBIIHE W 000TaTHBIINE KJIACCHYECKHE.

MoneKkyaapHO-0HOXHMHYECKHEe MeTObl. XMMHUYeCKHI aHaIu3 KIIeTOK Pasiud-
HBEIX OPraHWU3MOB II0KAa3aj, 4YTO BCe OHHM MMEIOT CXOJHEIH 3JeMeHTADHBIH COCTaB.
B HEX BCTpeYalOTCA OAHH H Te JKe DeJKH, YIIeBoARl, JUIH/IbLl I HYKJIeWHOBLIE KHC-
soTel. B cocTaB GenkoB Bcex opraausMoB BxoaaT 20 o6s3aTebHBIX aMHHOKHCJIIOT.
¥ npeacTaBuTeNe PASHEIX CHCTEMAaTHYECKHX TPYIII BCTPEYATCH CXOQHEIE II0 CTPO-
eHHIo, cocTaBy U QyHKIUAM Genku. Tak, cCXogHOe CTPOEHUE UMEIOT XJIOPOMHILI pac-
TeHHH W reMOrJIOOWH XHUBOTHEIX. JeHTHYHOE CTPDOEHNE MMeXT MHOI'He TOPMOHLI
IO3BOHOYHBIX JXWBOTHBIX. HanpuMmep, rOpMOHEI runodmusa HaleHbl V BCeX TPy
O3BOHOYHBIX. I'OPMOH MHCYJINMH MMeeTCHA ¥ BCeX MJIEKOMHTAIOIMX.

HW3ydyeHEHe aMUHOKMCJIOTHOM IOCJEZOBATEIbHOCTH OelKOB PasJIM4YHBIX Opra-
HH3MOB IIO3BOJIET YCTAHOBHTHL MX 3BOJIONMOHHOE poacTBo. HarnanHeld npumep
TOMY — DPOZCTBO DelKoB MuoriobmHa ¥ remMoriaodmea (puc. 60).
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oGnagaiowme Ha cTaguu B W YyenoeekoobpasHble
YENIOCTAMMK ) yTpoGHoro nnoga) 06e3bsAHbI)
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Mpeakoeas wens P-Tuna

MNpepakosas uens remornobuHa

MNMpeakoBas uens rnobuHa

Puc. 60. Cxema NpouCXOKIeHAA MUOTI0OHHA U TreMOrI00HMHA ¥ TO3BOHOUYHEIX JKHBOTHEIX

Boapmoe cxoacTBo HabmogaeTcsa y pa3JIMuHbIX OPraHA3MOB H B IpoIjeccax 00-
MeHa BemlecTB. Hampumep, y 3apoJBIIIei NTHI] HA DAHHUX CTAIHAX SMODPHOHANB-
HOTO Da3BHTHA B Ka4eCTBe KOHEYHOTI'0 NPOAYKTa 6elKoBOoTO 06MeHa 0bpasyerca am-
MHaK, Ha 0DoJiee MO3HAX CTAJUAX — MOYEBMHA, & Y B3POCJBIX OPTAHU3MOB — MO-
geBas KHUCJIOTA. ¥ TOJOBACTHUKOB JATYIIKH OEJKOBBIM 00MeH TaKike 3aKaHUHBaeT-
cA ofpa3oBaHWeM aMMMaKa, YTO CBOMCTBEHHO PbIfaM, a Y B3POCIBIX 3€MHOBOJHBIX
KOHEYHBIH IPOAYKT — MOYEBHHA. _

YHHuBepCAIbHOCTH I'eHeTHYECKOT0 KOJla JOKAa3blBaeT eJHHCTBO BCEX OPraHU3MOB
Ha 3emJie. VizyueHme nepBHuYHOM cTpykTyphl [JHK mokasamo, 4To y MHOTHX Opra-
HH3MOB HMEIOTCA PAJBI CXOJHBIX IIOCHE0BATEIbHOCTENR HYKJIEOTHAOB. ¥ OIU3KOpOA-
CTBEHHBIX BH/IOB 9TO CXOJCTBO O4YeHb Beauko. Hampumep, aHamus CTPYKTYpPhI MH-
ToxoHapuansHoil [THK ropunisl, opanryrasa u 4ejioBeKa IMO3BOJINJ MOCTPOUTE PO-
nocsioBHYI0 romuHEHA. OKasaioch, 4TO MHTOXOHAPHAILHEIA MNeH MOPUJILILE] OTJIUYAET-
cA OT aHAJOIHMYHOro reHa 4enosexa Ha 10%, a opaaryrasa — #a 17 % . BepoaTHo,
3TH Pa3JHYuUA 00YCIOBIEHBI MyTAWAMY, KOTOPhLIE BOSHHKAIM yV KasKJAOTO BHAA B
npomnecce s3poyonEn (puc. 61).

YcTaHOBIEHO, YTO B FeHOME KayK[0r0 OPraHN3Ma WMEeITCA YHUKAaIbHbIE TeHH,
BCTpevaIiecd TOJILKO OJHH pa3, a TaKKe NOBTOPAIOIIHECH [IOCIeA0BATEIbHOCTH
HYKJIEOTH/IOB, KOTOPBIE MOTYT CYIIECTBOBATH B BHE AECATKOB, COTEH H Ja’Ke ThI-
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Puc. 61. ®uoreHeTHYecKoe POJACTEO YeJOBeKA M 4eioBexoobpasubix ob6espan. [locaenosa-
TEJBHOCTH 75 HYKJIEOTHZOB reHa MuTOxoHApHanbHOH J[IHK Tpéx BHMIOB OprasmMsMos (IBeTOM
BBLIEJIEHBI OTJIMYNA B HyKJIEOTHIHOM MOCJeA0BATEIbHOCTH H AMHHOKHCIOTHOM COCTAaBE)

cA9 KonHiH. B mpemenax ofHOro Kjacca MM THIIA COCTAB YHHKAILHBIX 'eHOB ¥ pPas-
HBIX OPTaHU3MOB MMeeT GoJbInoe cxo/cTBO. [logobHOE cX0ACTBO 0OHADPYIKEHO B r'e-
HOME 4YeJoBeKa M OaxTepmii. JTO CBUAETEILCTBYET O MEIJIeHHOM IIPOIECCe MOABIIe-
HHA MYTAIUil 1 KOHCEPBATHBHOH IPHPOJE HACIEICTBEHHOCTH.

HMuaue o6CTOHT AeJi0 ¢ MOBTOPAIOIAMHUCS IOCIEI0BATEIbHOCTAME HYKJIEOTHIOB.
¥ pasHBIX BH/JIOB OPraHM3MOB OHH MOTYT CYIIECTBEHHO OTJIHYATHCH KaK IO COCTaBY,
TaK H [0 KoJIHdecTBY. Takasd XpOMOCOMHAA MYTallHsd, KaK AVILIHKANUA (VIBOCHHE
reHOB Ha y4aCTKE XPOMOCOMEI), IPOMCXOAHUT V PasIHYHEIX OPraHH3MOB B IIpOIlEC-
ce 3BOJIIOIUY C PA3HOH CKOPOCTHI. OTKPBITHS MMOCHEIHHUX JIET MO3BOJHIH YCTAHO-
BHTb, YTO B 'eHOMe Ka’KJ0T0 COBPeMEHHOT'O OPTaHW3Ma COJAePIKHUTCA WHGMODPMAaIUuA
O IpU3HaKaxX OPraHu3MOB NPOIIJILIX IeOJIOT'MYeCKHX 3II0X.

HW3yueHue 9BOMION MK HA MOJEKYIAPHOM VPOBHE HMMEET ABa NPEHMMYINecTBa IO
CPABHEHHIO C €€ M3YYEHHEM IIPH IHOMOINM KJIACCHYECKHUX METOA0B. BO-UepBHIX, IO~
JIydeHHasd Ha 3TOM YPOBHE MH(pOpPMAIHUA Jerde IOAJAETCA KOJWYECTBEHHOHN OIeH-
Ke: YHUCJIO PA3JIMYHH 10 HYKJIEOTHAaM MJIM AMUHOKHMCIOTAM YV OPraHU3MOB HETPY-
HO YCTAHOBHTL. BO-BTOPEIX, BO3MOJKHO CPaBHEHHE OYEHBb JAJEKUX B POJCTBEHHOM
OTHOIIIeHWH opraHuaMos. Hanpumep, 118 HECKOJIBKHX OPraHU3MOB — OT DaKTepui
H ,t[poxcx{eﬁ A0 HACEKOMLBIX W 4YeJIOBeKa — ObLIa omnpejejieHa MOocCJenOoBaTeJIbHOCTH
aMHHOKHCJIOT B MOJIEKYJIaX OellKa ABIXaTeJbHOU IMeld IHTOXPOMA C.

Taxum 06paszoM, O0IIHOCTE XHMHUYECKOI'0 COCTABA KJETOK DASHBIX OPraHU3MOB
VKasbIBaeT Ha OUOXUMUYECKYI0 20MO102U10, TIOTOOHYIO MOP(OJIOTHYECKOH, YTO CBH-
JeTeNbCTBYeT B II0JIb3Y 9BOJIIOIHH.

l'emeTHyeckHe MeTOabl OCHOBAHBLI HA M3Y4YEHHH 0CODEHHOCTEH CTPDOEHHSA W BhI-
ABJIEHHH KOJH4YeCTBa XpOMOCOM YV GJIHGHODO,I[CTBEHHHX OpraHmM3MoB, a TakK>Xe Xa-
paKTepa HacJeACTBeHHOH HaMeHUYHBOCTH. C MX MOMOIIBIO BEIACHAKTCH SBOJIOMHOH-
HBIEe B3AMMOOTHOIIEHWA MeXJy opraHuamMaMu. Hampmmep, y BcexX 4esioBeK00Opas-
HBIX 00e3bsfiH XpOMOCOMHBIN Habop 2n cocraBiasger 48, a y yemoBeka — 46 xpomo-
COM. HCCJIE,I[OB&HPIH IOoKas3ajgH, 4TO YMEeHbIIeHHe YHCJIa XpPOMOCOM B KapHOTHIIE
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JeJIOBEKA CBA3aHO, IO BCeH BEPOATHO-
CTH, CO CJIMAHUEM JBYX HEIr'OMOJOTHUHEIX
XpomocoM mumnanse (puc. 62). Ha 61us-
KO€e DOJICTBO 3THX OPTaHH3MOB YKAa3BIBA-
eT OUHAKOBAA YACTOTA BCTPEYAEeMOCTH B
NONYyJAANUAX 4YeJIOBEKA W IIHMIAaH3e OT-
JAeJbHBIX T€HOB, TAKHX KaK alb0MHHZM,
pesyc-akxTop u Ap.

JDPYrEM nNpuMepoM HCHOJb30BAHUS
reHETHYECKHUX METOJOB JJIf H3YYEHHSA
OBOJIIOIHY SABJAETCA HCCIeJOBAHUE XPO-
MOCOMHOTO Habopa pasJMYHBIX BHIOB
nmeHrnsl. OHE 0Ka3aauch NOJUILIONAA-
MH II0 OTHOIIEHHUIO K JIPEBHEMY IHKOMY
AMILUIONIHOMY BHAY (Taba. 2).

Taxum oOpasom, reHeTHKa 3HAUH-
TeJbHO JOIOJHHJA CBUIETENbLCTBA pe-
ATBHOCTH CYIEeCTBOBAHHUSA 3BOJIOIHOH-
HBIX IIPOIECCOB B IPHPOJE.

MaremaTuueckne meronsl. B mocien-
Hee BPpeMs NOABUJIACH BO3MOKHOCTE HC-
IDOJB30BaTh MaTeMaTH4YeCcKue MeTO4bl
HM3YYeHUs IBOJIIOLMH, B YACTHOCTH Me-
TOJZ KOMIBIOTEPHOI'O MOJAEJHPOBAHUA.
Cospemennsie 9BM m0o3BOIAOT yCKO-
PUTE «IPOIECC 9BOJTIOIHU» U COCTABUTH
IIPOTHO3 PA3BUTHA SBOIONMUOHHBIX COBEI-
THi DK Pa3IMYHOM COUETAHUH YCIOBHIA,
Oco6oe BHHMaHWe IPH MOAETHPOBAHUH
yaenserca BeIOODY HEODXOJMMEIX M IO-
CTATOYHBIX MCXOJHBIX JAHHBIX.
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Puc. 62. Cxemaruueckue rapThl gud-
(bepeHIHAaTbHO OKPAIIEHHEIX XPOMOCOM
4YeJ0BEKA W NIMMIaH3e (IepBhle XPOoMOCo-
MBI B apax — 4YeJ0BeKa, BTOPLIE — rOMO-
JIOTHYHBIE UM — IIMMIaH3e; Bo 2-if mape
ZiIB€ XPOMOCOMBI YV MIAMIaH3€e HAeHTHUHBL
OIHOM XPOMOCOME Yel0BeKa, KOTOpas SB-
NAETCH Pe3yNbTATOM HX CIUSHUA)

Tax, oTeyecTBEHHBIMHU YUSHBIMHU B HWHCTUTYTE 9BOTIONMUOHHON (DUBHOIOTHT U
6unoxumun PAH 6w11a cocrasiena KOMIBIOTEPHAA IPOIPAMMa, B KOTOPYIO 3aJ10-
JHHJIH ONlCaHHe NPOTOTHIA XOPAOBEIX KUBOTHEIX, AHAJOTHIHOIO JOKHBIIEMY 10

HaHUX NHeH JaHIEeTHUKY.

Tabauya 2

XpomocoMubi HAGODP PA3IMYHBIX BHIOB I e HUITBI

Buasr mmenums:

Xpomocomusiii Habop (2n)

JpeBEAs onHO3epHOBAA (JUKMI BH])
TBépmas nmernuna
Msarkas nmenuna

14 — gunnounp
28 — Terpammonn
42 — rexcammouny
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Puc. 63. KoMOe0TepHOE MOJEeIUPOBAHKE
3BOJIIOIMOHHOTO IIporecca

9TOT HCXOAHBLIN BHJ MOT mpeobpaso-
BHIBATHLCA B JPYI'HEe BHUABI OPraHM3MOB.
DBOMIOTMHUOHHEIE YCIOKHEHUA U yIpoIie-
HUA OLLIM PABHOBEPOATHBIMH, MCKJIIOYA-
JN¥ch U3 (QUJIOTeHEeTHYeCKOTOo IpoIlecca
TOJIBKO KPYIHBIE CKAYKY, HAIDHMeD BHE-
3aITHOe BOSHUKHOBEHHE XOPOIII0 PAa3BUTOIO
opraEa — TOJIOBHOI'O MO3Ta, rjiasa 4 T. II.

Tlocse Ka;KJOro BpeMeHHOro mara,
NpUOIM3UTENIHEHO COOTBETCTBOBABIIETO
1 MaH JeT, KOMIOBIOTED IIPOM3BOKI IIepe-
60p TOJYYHMBIIHNXCS BADHAHTOB, ONEHUBAs
WX OPUCIOCODTIEeHHOCTh K H3MEHAIOIIAMCS
ycaoeusAM cpefbl. Heyaunble BApHAHTHI
CTHpaIHCh U3 MaMATH KOMIIbIOTEpa, T. €.
BEIMHUDAJIH, IPHUCIIOCOOIeEHBIe — JBOJIIO-
nuoHuposain jganeie. Yepea 100 maros
(100 mutH JeT) MCXONHBIH BUJT ¢ IOPOAWLI»
MHOKECTBO Phi0000pasHbIX cyinecTs. Emé
yepea 350 maros (350 MuH eT) mepBhIH
OpraHW3M BHIIIEN Ha cymry, a depe3 1000
maros (1 Miapz jeT) DIOABHIOCH CYIIECTBO
¢ Ype3BEIYAHO BEICOKMM YPOBHEM Da3BH-
THA HEPBHOU CHCTEMEI, TIePeIBUTAIOIeeCs
Ha ABYX KoHeuHOocTAX (pumc. 63). OnHako
KasK/bIH HOBBII MAIITMHHBIA SKCIIEPUMEHT
NIPH OJMHAKOBBEIX HMCXOJHBEIX HAHHBIX Ja-
BaJI pasHLIe Pe3yJbTaThl. BEIBOJ OBLI OUe-
BHJIEH — XOJi BOJIOIUY HelpeacKazyeM
¥ HEIOBTOPHUM, IMPHUUYEM I €€ YCIeIlHO-
TO IPOTEKaHUs He Hy#HO KaKuxX-1ubo mo-
TPACEHHH BpOJe OJieJjeHeHHA M raobab-
HBIX KaTacTpod. 9T IpHpOAHBIE KaTa-
KJIM3MBI MOT'YT BJIMATH Ha X0J 3BOJIIOINH,
HO He ABJIAIOTCH €€ IPUYHHOI.

ABCOMIOTHEIX M COBEPIIEHHBIX MEeTO-
OB M3y4YeHHUs 3BoJMONHAN HeT. [lna momy-
uenna HauboJiee TOUHOHN KapTUHEI (huore-
Hesa HeoOXO0AMMO MCIOJIb30BaTh BCE MMe-
JOIHecH B apceHajie COBPEMEeHHOH HayKH
MeTOJEI, T. €. HOAXOAUTh K H3Y4eHHIO 9BO-
JIIOIAM KOMILJIEKCHO.



o1
§ 17. HanpaBneHus U NyTH 3BOAIOLUK

Memodvt usyuenus 3601104UU: MOLEKYAAPHO-OUOXUMUNECKUE, 2eHemuyLecKue,
mamemamuueckue; OUOXUMUYECKASL 20MON02UA.

Bonpocsl n 3aganus

1. B 4éM 3aKnioyaeTcs CYLHOCTb MOEKYNSPHO-BUOXMMUYECKUX METOLOB N3y4eHUs 3BO-
NIOUMOHHOMO npouecca? MpuBenuTe NpuMepsl TakMx MeToaoB.

2. Kakve paHHble MONEKyNspHO B1oaoruM 1 GUOXMMUK [0KA3bIBAIOT dunoreHeTMyeckoe
poACTBO 0praHnamoBs? MNpueeauTe npumepsl BUOXMMMYECKON roMONoruu.

3. C kaKko# Lenblo y4EHble MCNoNb3YIoT MeTOos KOMMbIOTEPHOr0 MOAENNPOBAHUS X043 3BO-
NIOUMOHHOrO npouecca? YT1o foka3biBaeT Takoe MoaenmposaHme?

§17. HanpaBneHus u Nyt 3BONIOLUN

BcrnomuuTe, 4to Takoe Makpoasomoums. Kakossl ABUXYLLME CUNbI (dpaxTophl)
9BONMIOLUMOHHOrO npouecca?

Maxkpossononusa He UMeeT 0coOBIX MexaHM3MOB. OHA IPOHCXOIUT HA OCHOBE
MHKDO3BOJIIONUHU U IIPe/ICTaBiseT co60ii 0000IEHHYI0 KADTRHY HCTOPUYECKOTO Pas-
BHTHSA OPTraHUYECKOro MHpAa.

IIporpecc u perpecc B 5Bo/onnu. OCOGEHHOCTBIO IBOIIONHMA OPraHHIECKOTO Mupa
ABJISIETCS €€ IPOrPecCMBHAA HANIPABIEHHOCTh — PA3BHTHE OPraHH3MOB OT HUIIITHX
(dopm K BeiciiuM. OHAKO B IpOLECCe BBOTIONMN IPOMCXOLUT HE TOJIBKO VCIOKHE-
HUE, HO H YIPOLeHNe HIH HCUYe3HOBEHHe HEKOTOPBIX OPTaHOB HMJIM CHCTEM OPTaHOB.
ITapasutrueckue GopMEI, yTpaTuBIINE HEKOTOPhIE OPTaHEBI, TAK Ke XOPpOoIIo HpH-
crocobGneHsl K cpefie OOMTAHUA, KAK U POJCTBEHHbBIE MM CBODOTHOMKUBYIIIHE BUABI.
B mupokom cMBICTIe npozpeccuenan 360104 uA OTIPENENISETCH KaK obImas TeHaeHIua
HCTOPUYIECKOT0 PA3BUTHA OPraHHYECKOI'0 MHDPAa OT MOMEHTA er0o BOSHUKHOBEHWS
M0 IMOABNEHUSA CJIOXKHBIX MHOTOKJIETOYHLIX OPraHM3MOB, B TOM YHCJIE W YeJIOBeKa.

Boussmioit BkIaj B HcclegoBanne Makpossononoud BEEC A. H. Cesepnos. On
chopMyIMpPOBaJ MOHATHS GHOJOTHIECKOrO IPOTPecca H perpecca B BBOJIIOLMAN, yera-
HOBHII €€ OCHOBHBIEe HANIPABIEHHA U IyTH.

Buonozuueckuii npozpece (ot nar. progressus — IBHMKEHHE BIEPES) — 5BOJIONH-
OHHBIA yCIeX B Pa3BUTHH CHCTEMATHYECKOH IDYIIbI, IPABOLAIIAN K VBEJIUYIEeHHIO
9HCTIa BXOAAIIMX B Heé BUOB, PACIIMPEHHUIO HX ApPEeasoB, MOBLIIIEHNIO UHCIEHHO-
¢TE ocobell, COBEPIIEHCTBOBAHNIO NIPHCIOCOOaeHHOCTH. B HaCTOAIlee BPEMA B CO-
CTOAHHH OHOJIOTHIECKOro IPorpecca HaXOAATCA TAKAE OPTAHU3MbI, KAaK IOKPBITOCE-
MEeHHBIE DACTEHUA, HACEKOMbIe, OPIOXOHOTHe MOJLIIOCKH, KOCTHBIE PHIGHI, IITHIILI K
IIalleETapHbie MIeKonuTaomue. Brojornyeckui mporpece HabaonaeTca y MbIIe-
BU/IHBIX I'DBI3YHOB (CEPHIX KPBIC, ONEBOK U Jp.), Y HACEKOMBIX, XUBYIAX pAgOM
€ YEJI0OBEKOM M IOMAIIHMMH XHBOTHEIMH (TAPaKaHOB, GJI0X, BIeil), y COPHEIX pac-
TeHHMH (0coTa, nbIpes, 60AKa, HaCTymIbeil CYMKH) B ZPYrux Oprasuamos (puc. 64).
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Puc. 64. Buosornyeckuii mporpecc — pac-
mUpeHne apeaja oHAATPE! B EBpomne mocie
eé nepecesenna u3 CeBepHoll AMepHKH.
Boauau [Ipary 6110 BRITYIIEHO HATH OCO-
feii, B TeUeHHE TPEX NeCATHJIETHH apean
OHZATPHI BBIPOC 0 OFPDOMHEIX PasMepoB

Puc. 65. Ckener BeiMepmiero TopdAHOr0
OJIeHA — METAIepPOca, HMEBIIEro pora
Gosee TPEX METPOB B pasMaxe

Buoanozuueckuii peepecc (ot jaar.
regressus — ABH:KEHHE HA3aJ) — 9BOJIO-
IUOHHEIHN yOAag0K B PA3BUTHH CHCTEMAaTH-
YeCKOH IDYIILI, OPUBOAANIMHA K YMeHBb-
IIeHHUI0 YMCJA BXOAANIHX B Heé BHIOB,
CYIKEHHIO HX apeasioB ¥ NOHUKEeHUIO YuC-
JIEHHOCTH 0c00eil, YXYAIIeHUIO IIPUCIOCO-
OJeHHOCTH. ITO IPOTHBOIIOJI0MKHOe OHOoI0-
TM49ecCKOMY Iporpeccy HanpaBJIeHHE 3BO-
JIIOIUA BEJET K MCUYE3HOBEHHIO OTHEJb-
HBIX NOMYyJADWUH, IeJblX BANOB, POJOB,
ceMeicTB B T. . B mpomible sIOXH B
pesyibTaTe GHOJIOTHYEcKOro perpecca BhI-
MepJ¥ THTAaHTCKHUH JeHuBen, cabneay-
OBl THUI'D, ZPEBOBUAHBIE XBOIIHM M ILIAY-
Hbl. 3 HBIHE JKHBYIIHX OPraHU3MOB B CO-
CTOAHHUHY OHOJIOTHYECKOro perpecca Haxo-
IATCA TIOYTH BCe PENHKTHI (cM. puc. 49).
Hanpumep, cpead pacTeHHH 3TO I'MHKTO,
CaroBHMKH, CEKBOMdA, APEeBOBHIHEBIE IIa-
[MOPOTHHKH; CPEJH 3XHBOTHBIX — KHCTe-
[épble U JBOAKO/GIIIAIINE PbIOBI, IEPBO-
3BEpH H Ip.

IIpuunea GHOJOrHYECKOTO perpecca
KPOeTCA B OTCTABAHWM TEMIIOB 9BOJIHOIIUHA
IPYIIOEL OT CKOPOCTH M3MEeHEeHHUA YCIOBHM
cpeasl. Ero BepOATHOCTL OIpefenseTca
YPOBHEM ILIACTHUYHOCTH BHJA: YeM HIUKE
CTelleHb IIPHCIOCOOMTEILHBIX BOZMOKHO-
cTell BuAa, TeM 0oJiee BePOATHO €ro BEI-
MUpaHHEe. ¥3KOCTenHuaJlu3upPOBAHHBIM
BH/IaM TPYAHO BEIXKHTH B HOBBIX YCJO-
BUAX. Hampumep, YpeaMepHOe yBeJnde-
HEe poros y TopdsaHoro oneHd (puc. 65)
c/lesIaji0 ero MaJIONOJBUIKHBIM H ILJIOXO0
3aIUIIEHHLEIM OT KPYIHBIX XWIHHUKOB,
YTO NPHBEJIO0 K BEIMHPAHHUIO 3TOr0 BHIA.

IIyTts mocTuiKeHHsT GHOJOTHISCKOTO
nporpecca. A. H. Cepeprios u U. H. ITMans-
rayseH YCTAHOBHJIH, YTO OMOJIOTHYECKHI
Iporpecc B 3BOJIONMMHN MOKET JOCTHIaTh-
cA CIAeAVIOIUMU IyTAMHA: apoMopdosom,
nauoananTanuei 1 obmei gereHepanmei.
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Apomopgo3z (oT Tped. airo — mogHEMAW, morphe — dopma), uan moppodusuo-
JA02UYeCKUll npozpecc, — KPYIHBIE TIPWHIIMIHAIHFHO HOBEIE H3MEHEHHA B CTPOCHHU
OPraHW3MOB, COIPOBOKJAI0INNec TOBEIIIeHNeM 00Iero ypoBHa HX OPraHU3allHH.
B pesyabraTe apomopdo30B npuobperaiTca paHee OTCYTCTBOBABIIME NPHCIOCOO-
JIEHHHA, 4YTO IIPHBOJHT K PACIIMDPEHUIO aJalTHBHEIX BO3MOMHOCTEH OPraHU3MOB.

IIprMmepaMu apoMOp(O30B ABIAIOTCSA 9BOJIONNUSA IOKPOBOB TeJa, AbIXaTeIbHOH,
KPOBEHOCHOH CHCTEM y MO3BOHOYHBIX JKMBOTHBIX (puc. 66).

MpeacTtasutenu MokpoBssl OpraHbl Cepale
MO3BOHO4YHbIX Tena AblXaHua P,

Puc. 66. ApoMopdo3sl ¥ 03BOHOYHEIX KHBOTHEIX
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Puc. 67. Apomopdoss! y BeicIIEX pacreHuii. [amerodur u cnopopur: I — Mxa; 2 — na-
IOPOTHHKA; J — LBETKOBOIO PACTEHH:

ITprMepsl apoMopd030B ¥ PACTEHHI — DPEAYKIINSA raMeTo(uTa U mpeobaaganme
criopo(@uTa B XKHM3HEHHOM IUKJE, IIepeXo/ OT Pa3MHOMKEHHUA CIOpaMHu K CeMeHHO-
My PasMHOMEHHIO, IOABJIEHHE I[BETKA, IIoja 1 Ap. (puc. 67).

Houoadanmayusa (or rpeu. idios — ocobernocTs 1 aar. adaptatio — npucnocob-
JIeHHe) — 3TO YACTHBIE NPUCHOCODIEHUs OPraHW3MOB K YCJIOBUSM obUTAHUS, HE
M3MeHAINUe 00Iero ypoBHA UX opraHuszanuu. B peayibrare uamoajanTtanui
IIPOMCXOHUT PACXOXJeHHe (IUBEePreHIUA) NPUBHAKOB Y OPraHusMoB, dopmu-
PYIOTCA TOMOJOTHYHBIE OpPraHbl, 00pasyiorcs Gojiee MeJIKHe TAKCOHBI. B Kiacce
MiekonHTaIOMIUE B PE3YJIbTaTe HAMOALANITAIIAH IOABUIACH OTPAEL: JlacToHOrHME,
Kuroobpasuasie, I'pridynsl, XumHasie, [Ipumarer u ap. B knacce IITHIBI myTéMm
UANOANANITAIIAN BOBHUKJIHA PA3IHYHBIE 9KOJOTHUECKHE I'PYNNEl. B KajKJ0# U3 HUX
y ITHI PasBUJIHCh CBOM IPHCIOCOOJIEHMA YACTHOTO MOPAAKA, IPOABIAIOIIHECHA B
¢opMe M pasMepax KJIOBa, crmocobax mobOeiBaHuA nHImu (puc. 68).

Y DOKpBITOCEMEHHBIX DACTEHHH B Pe3yJIbTaTe MAWO0AJANTAUH TOSBAIACH Pas-
JMYHBIE THOBI IBETKOB, NPHCIOCOOJEHHBIX K ONBLIEHHIO BETPOM, HACEKOMBIMH,
BOJ0#1; pasHO0Opa3HbIe THIIHI IJIONOB, CEMSIH, IPUCIOCO0IeHHBIX K PA3HBIM criocobam
pacrnpocTpaHeHudA: caMopasbpaceIBaHHEM, *KUBOTHRIMHY U Ap. (puc. 69).

WHorga B npornecce HAMOAJATITAIIMHA MOMKET NOABIATHECA KPalHAA CTEeHb IIPU-
CIOcOBJIEHHOCTH OPraHM3Ma K 0YeHb OIPAHWUYEHHBIM YCI0BUAM O0UTAHUA — Cneyua-
auzayus. Hanpumep, rycernna 6a604Ky TYyTOBOTO IMENTKONPALA MUTAETCHA JUCTHAMM
TOJIBKO OJHOI'O PACTEHUS — TYTOBOIO JIePeBa, WJIM IIEJIKOBUIEL, 4 K0AJIa — TOJb-
KO JINCTHAMHU HECKOJBKUX BOJOB 3BKAJIHUIITA.

Obwasn dezenepayus (ot mar. degenero — BBIPDOKIAIOCE), UIH Mopgoduzuo-
JozuyecKull pezpecc, — YOPOIIeHHEe OPraHW3anu| u obpasa KHU3HW OPraHH3MOB,
COIPOBOJKAAIONeecAa yTPATOH pAja OpraHoB HWaH cucTeM opraHoB. OHa BeI3BaHA
IIepexo/loM OPraHM3MOB K IADASHTHUYECKOMY MJIH IIACCHBHOMY, CHIAYEeMY, 00pasy
KHUBHU, YTO BEJET K MOABJIEHUIO CYIIECTBEHHBIX OTJHYHMHA OT CBOOOJHOMKHBYIIHX
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Puc. 68. Unwoasanranus y OTHI, — OpHCHOcoOJeHNe K DUTAHHIO PAa3HOM MHIMel oTpaska-
er opma kmoBa: I — coxon (Msco); 2 — xoanuua (pagkmn); 3 — aaTen (IMIUHKH Ape-
BECHBIX HACEKOMBIX); 4 — KapaBafika (BOAHBIE HACEKOMBEIe); 5 — Bopobeii (3epHO)

Puc. 69. Uanoaganrauusa y pacreHuii — mpucnocobJeHHe IIOK0B U CeMAH K pacmpocTpa-
HeHH1o: I — camopasGpaceiaEueM (Mak); 2 — pojoil (KysBmmEEKA); 3, 5 — BerpoM (oxy-
BaHYHK, Oepésa); 4 — XUBOTHEIMH H YeJOBEKOM (Jomyx); 6 — mTumaMu (KaauHa)



fmaea 3. MAKPO3BOJIOUWA

Yenosek CBUWHbLA

Puc. 70. Obmasn geremepauusa: | — NOBMJIHKA; 2 — CBHHOM HeNeHb M IIUKJ €r0 PasBUTUA

poAcTBeHHBIX BUI0B. [IpuMepom 0011el AereHepamuy CJAYIKHAT pPacTeHUE-TIapasuT
MOBHJIMKA, YTPATHBIIIEE B XOJ€ dBOJIOINH cIOoco0HOCTE K (POTOCHHTE3Y, ¥ HETO OT-
CYTCTBYIOT HOPMAJIbHbIE JIUCTHA U KOpHHU (puc. 70, 1). [Ipyroi npumMmep — peAyKIHsA
OpPraHOB YYBCTB U MUIIeBADEHHUA ¥ MaPa3UTHYECKNX JIEHTOUYHBIX YepBed, odruTaommux
B TOHKOM KHIIIeYHUKe opraHusMa dejoBexa. OgHAKO BMeCTe ¢ yTPATOil OPraHoB ¥
HHUX IOJYYHUIH Pa3BHTHe Apyrue npusHaku. Hampumep, Bo3pocia MIOJOBHTOCTE B
VCIOMHUIUCH UKIEI pasMHoxenus (puc. 70, 2).

Mophodua3uoIoruuecKuii perpecc Bcerjga BTOPHYEH II0 OTHOMIEHHIO K OHOJ0-
rayeckoMy nporpeccy. OH cOIpOBOAAeTCA [IOTEPeH WIM YIPOIIeHHeM OPraHOB
M IPH3HAKOB, KOTOPhIE B XO0J€ 3BOJIIOIMKA OKA3aJINCh OPraHM3MaM HEHYXHBIMH.
PenyKuusa OpraHoB CBA3aHA ¢ MYTALMAMM, HO €CJIH TaKHEe MYTAIIUH COXPAHAITCAH
€CTEeCTBEHHBIM O0TOOpOM ¥ o0ecneuynBAOT BRIXKHMBAHUE 0COOH, TO OHH 3aKDEILIAI0T-
¢ B MOKOJIEHUAX U PACIPOCTPAHANTCA B MOMYJIANNH.

CooTHOIIEeHHE H YepeoBaHHe HANIPABJICHHI 3BOJMIOIHH. B nponecce aBoIOIHHA
OPOHCXOIHUT 3aKOHOMEDHAas CMeHa OJHMX HampaBiaeHHH apyrumu. Ilocne BO3HUK-
HOBEeHHA Kakoro-aubo apomopdosa HaYMHAeTCA AMUTENLHBIN HepHOJ] HAMOaJal-
Tallii, B Pe3yjbTaTe KOTODPOH BO3HMKAIT paszHooOpasHble ()OPMBI OPraHHU3MOB,
oTnuyaomuecsa o0pas3oM JKHU3HM, MecTOM obuTanus, crnocobaMu NUTAHWASA, [IOBeje-
HUeM H T. 1. Hanpumep, apomopdos B Tune YIeHHCTOHOTHE IPHUBEJ K INOABJIEHHIO
HaceKOMEHIX. Jlasblne Hauajgach JIHTeJbLHAS HANO0ALANTAIlUsA, B IIpoIecce KOTOPOH
chopMHUPOBANNCE MHOIOUHCIEHHBIe OTPAALl knacca Hacexkomsble: IIpAMOKpPBLIELE,
Hecrroxpolibie, Hemyekpouisie, [lepenoruaToxkpelisle, JIByKpBLIBIE H ID.

OHOBpPEeMEHHO € IPOILEeCCOM MAMOAJAlTANMN Y OPraHH3MOB KaKOH-TO CHCTe-
MaTHUYECKOI I'pYIILI IPH nepexoje B 6oJsiee cTabUIBHBIE YCIOBHUA CYIIECTBOBAHUA
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Puc. 71. Cxema riaBHBIX HaOpaBIeHWH GHOJIOrMYECKOro IPOrPecea: A —A, — apomopdo-
8bl; B,—B, — uamoaganranum; B — ofmas gereHepamus

9BOJIIOIUA MOKET IOWTH 1O MyTH obIneit AereHepanun. Jlanee BHOBH IPOHCXOLHT
HAHOAZANTANNA, HO yiKe B Ka4eCTBEHHO HOBHIX ycaoBHax. Tak, cMeHa cpensl
oburanus u obmad AereHepanmsa cBOGOAHOKMBYIIAX ILIOCKUX 4yepBeil mpuBean
K BO3HUKHOBEHMIO B XO/le 9BONIOLUY NapDa3HTHYECKHX JIEHTOYHBIX UepBeil,
a B pesyJibTaTe HX HAMO0AJANTAIAHA HOABHINCE HOBEIE BHAKI: OBIMMH IeIeHb, CEHHOM
IleTIeHb, 3XWHOKOKK, IIUPOKHI JIeHTel U Jp.

CxeMa 5BOJMIONMOHHBIX COOTHOIMEHHI OblTa mpexsosxena A. H. CeBepmoBEIM
(puc. 71). I'opusonTanbHEIE IJIOCKOCTH HA Hell COOTBETCTBYIOT YPOBHAM OpPraHH-
sanuu. OHH CBABaHBI BOCXOAALIMMHE JHHUAMH, KOTODBIE COOTBETCTBYIOT APOMOP-
(posam. CornacHo 9T0if cxeMe rpynna, BCTYNIHMBIIAH HA IYTh apomopdosa, nanee
PasBHBAETCS IO IYTH MAHOANANTAINE (BeTBH Ha cxeMme). BmecTe ¢ TeM HeKOTOpEHIE
HeCnenualn3sHpPOoBaHHbIE (DOPMEI MOTYT JaTh HAYAJIO HOBOMY apoMopdo3y W BHIATH
Ha HOBBIH YPOBEHb, TAK KaK HMEHHO OHH HauboJIee IIACTHYHBI B 00JIa4a10T 6G0IbIIH-
MU 9BOJIOIIHOHHBIMH BOSMOKHOCTAMHE. ¥ BBHICOKOCIENHAIN3NDOBAHHEIX OPTAHE3MOB
nepexoz K apoMopdo3y 3aTPYAHEH W NPaAKTHYECKH HEBO3ZMOYKEH.

OraensHas Tpynma MOMKeT MONWTH IO NYTH YIPOIIEHUs VPOBHA OPraHM3aIHH,
T. €. m0 oyTH 00me# nerenepanmuu. Ha cxeme eit COOTBETCTBYET HHCXONAIIAS JIU-
HusA. [lajee, kak u mpu apomopdose, HAUMHAETCS MAHOALAITAINSA, KOTOpas mpwu-
BO/IUT K BBIPA0OTKe NPHUCIOCOOJEHHH K HOBBIM YCIOBHAM.

IIpozpeccusnan 2601104UA; HANDABLCHUA IBONIOYUL: GUONOZUNCCKUIL npozpecc,
Ouonrozuueckuil pezpece; nymu docmuiceHus OUOLOZUYECKOZ0 npozpecca: apo-
moppos (moppogusuonrozunecrkuii npozpece ), uduoadanmayus, o6wasn dezene-
payus ( moppogusuonozuveckuii pezpece); cneyuaiu3ayus.
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Bonpocel 1 3agaHuvsa

1. B y&M pa3nuua mexay NporpeccyuBHON 3BOMIOUMENR U BUONOrMHECKUM NPOrpeccom?

2. Yto Takoe Guonoruyeckuii nporpecc? Kakve npudmHbl MOryT ero BeideaTh? [pusegute
NpUMEpPLI OPraHN3mMoB, HAXOAALWMXCSA B COCTOSHUM BMONOrMYEecKoro nporpecca.

3. CpasHuTe Mexay coboii Guonoruyeckunii 1 MophodranoNornieckunii nporpecc; bruosno-
rMYEcKuii 1 MOphOdU3INONOrMHECKNA perpecc. B YEM WX MPUHLMNNANBHLIE Pasnuyma?

4. Kakvmu NyTSMU MOXET AOCTUraThcsi BUONOrMyeckuii Nporpecc B 380NN Y

5. Wcnonb3ys npeactasneHvs o 6UonorMyeckom nporpecce, 06bACHWTE, Kakas rpynna sso-
noumMoHHo Gonee nporpeccusHa — nogknace Koctucrsie poibbl, cocTaensaowmin Gonee
95 % coBpeMeHHOo uxTnodayHsl, unn oTpag Cymuatsle u3 knacca MnekonuTaiowme,
YUCNEHHOCTL KoToporo okono 200 Bnaos.

6. [MoyemMy NapasanTM3M Henbas OTHECTU K Guonoruyeckomy perpeccy?

§ 18. ®opmMbl HanpaBNeHHOW 3BONIOLUMN

2 ) BcriomMHuTe, 4TO Takoe AVBEpreHums npuaHakos. Kak 8 npupoae npovncxoant
< BO3HVMKHOBEHWE HOBbIX BUAOB OPraHu3mos?

ComocTaBieHne X0/a SBOJIIHAOHHOI0 IPOIecca B Pa3HBIX CHCTEMATHYECKHX
rpynnax opraHu3MOB II03BOJIAET BEIABUTH 00mue 0COOEHHOCTH MCTOPHIECKOr0 pas-
BUTHA B (DopMbI duioresesa. Vayuenre OpraEu3MoOB KPYIHBIX CHCTEMATHIECKHX
rpYIN JAK0 YIEHHIM BO3MOMKHOCTb BBHIIEJIMTH CJeAYIOmne (HOpMbI HapaBJIEHHOHN
BOJIIONHH: QHIETHYECKYIO, AHBEPTeHTHYI0, KOHBEPIeHTHYI0 M NapajlelbHyIo
(puc. 72). PaceMoTpuM KaskAyio U3 (OPM HANPABJIEHHON SBOJIOIMH.

dunernyeckas spodronua. TepMur @uaemuyieckas 3gonwyud (0T rped.
phyle — poa, nnems) GeLI TpennoxeH B 1944 r. aHIIMACKUM MNAJTEOHTOJIOIOM
;. CuMnocorOM. dta GopMa IBOMIONUHE XapaKTepuayeTcs MOCTeeHHBIMU 11PO-
IPECCUPYIOIMEMHA TPUCTIOCOOIEHHAMA OHON CHCTEMATHYECKOH I'PYIIIBLl OPTaHH3-
MOB, KaK IIPAaBHJIO, OJHOTO BUa. B peaysbTaTe ABMKYILEro 0TO0OpA H3MEHAETCH re-
HOMOHA BHUAA, YTO NPHUBOAUT K BOSHMKHOBEHHIO HOBOH, DoJee IporpeccUBHOMN (op-
MBI, IPHYEM KaskAblil ClIeAyIOMHi BUJ ABIAETCH HENOCPeACTBEHHBIM IOTOMKOM
npeawigymero (cm. puc. 72, I). IlpumepamMmu (HIeTHYecKOl 3BOJIOMUM CIYHAT 10~
SBJIeHUEe COBPEMEHHOH JIOIIaAy M3 I0CJIe0BaTeJILHOr0 pAfa NPeBHUX IPelCcTaBH-
Tenei ogHOro poxa (cM. puc. 46), aBoonua X0DOTHBIX MIEKOMHTAIOIHUX (cosOB),
MOJLIIOCKA IyKAHKH sKkuaBopoasmeii (puc. 73). Mayuenne GuieTudecKoH SBOTIONIN
M03BOJIAET YISHBIM YCTAHOBUTD, KAK H3MEHAIKCh BO BDEeMEHH OT/leJIbHbIe CHCTeMa-
THYeCKHe TPYIIBI OPraHu3MoOB.

JlusepreaTHAST IBOMONUA. ITO (hOpMA HBOJIIOIUN, B PE3yJIbTATEe KOTOPO# Ipowuc-
XOJMT PAcXOsKAeHre IPU3HAKOB BHYTPH OAHOM I'PYNIBI OPraHU3MOB 1 obpasoBanue
HECKOJIBKUX (DHJIeTHUECKHX JHHHH OT eJMHOTO mpejkxa (cM. puc. 72, II). Tepmun
dusepzenyus 6u11 BBeiéH emé Y. JlapsHHOM, KOTOPBIH CYUTAJ, YTO BCE BH/BI OTHOM
IPYIIEI IPOXUBOLLIA IIYTEM PACXOXKAEHNA IPH3HAKOB OT «OJHOTO 00IIero mpapoan-
tensi». COBpeMEHHAA TEODHS SBOJIONUNA OOBACHSAET JUBEPreHIHIO JeliCTBHEM pas-
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Ai B

Bpems
{e)
Theed
=

@A

CxopncTBo v pasnuyne

Pue. 72. Cxema dopm spomonun: I — dunernveckas; II — gueeprentnas; 11T — KOHBEp-
reaTHaA; IV — mapannensras (6yxBel 0003HAYAKOT CHCTEMATHUECKHE TPYIIIbI)

PHIBAIOIIEro (IU3PYNTHBHOrO) oréopa (cM. puc. 29, 3). IIpu TakoM 0TGOpe BBIKH-
BaIOT U OCTABJAIOT MOTOMCTBO B IONYJANMH IPEHMMYINECTBEHHO 0cobH, Haubosee
VHEJIOHAOIIHECA OT CPeAHero 3HAYeHHWsA IpH3HAKA.

Puc. 73. ®PuiernvecKas sBONIOLUA — TOCTEIeHHEIH DA H3MeHeHHI PAKOBHHEI ¥ MOJLIIO-
CKa JIy;KaHKH jKHBOpojAmei (mudpsl 0603HaYAI0T IOCIEI0BATEILHOCTE cCTamui)
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B ocuoBe JHBEPreHI NN JeXaT KakK

/_‘—\——-._
( ——s ocTpas KOHKYDEHIUsS, TaKk u AuddepeH-
|\. Mﬁ P » I)e
- IUPOBKA BHJA Ha OTJeJbHBIE TDYINHL.
= BHauaJle TOABIAIOTCA H3MeHeHus1, obecre-
HacekomosgHble

yHBAaIOIIHe NpHcIocobieHre BHJA K pas-
HeIM yciaoBusaM. [lanee B pesyabTare Ha-
KOILJIeHHA Pasjiudyuil ¥ N30NANHH BHYTPH
BUa 00pasylOTCA HKOJOTHYECKHE PAaChl
(?KOTHIIBI), OT KOTOPBIX BOSHHKAKOT HOBLIE
caMoCTOATe/bHBIe BUABL. JIlmBeprennus
SABJIAETCA TJIABHOH (hOPMOIl 3BOJIIOIUH U
OCHOBOH mamoazanTanuu (puc. 74).

KonBepreaTHas 3somonmud. Jta Gop-
Ma SBOJIOIHH CBA3aHA C HE3aBHCUMBIM
pasBHTHEM CXOJHBEIX IPH3HAKOB y He-
POJACTBEHHEIX IPYNI OPTAHU3MOB (CM.
puc. 72, III). Tepmun rKoneepzeryus (0T
jaT. convergo — NpPHOJIUKAKCH, CXO-
JKych) 6811 npepnoxken Y. JlapeuHOM
I8 0003HAYEHHUA 9BOJIIOIHOHHOTO ABJIE-
HHsA, OPOTHBOIOJIOKHOTO AUBEPreHIUH,
NPHUBOASAIIET0 K CXOMK/JeHAIO IPU3HAKOB
y opraEu3MoB. KoHBeprennus ABJIAETCH
pe3yabTATOM AEeMCTBUA ABHMAKYINEH (op-
MBI 0TOOpPA ¥ BO3HHMKAET Y HEPOLCTBEH-
MpumMaThi HBIX OPTAaHM3MOB, JKHUBYIIHWX B OJMHA-

KOBBIX yCI0BHAX cpeasl. IIpEMepom
KOHBEPIreHIIUH CJIYKHAT cXOAcTBO (op-
, MBI TeJIa B PacHoJIOKeHNdA KOHeUHOCTel
moB H 3y0HOH CHCTEMBI y IpeAcTaBHTeNe

pasHBIX OTPAJOB MiexkonuTalomux (bes y XxpAmeBsx puib (axyn), BRIMEPIIAX
MacmTa6a) BOAHBIX IIPeCMBIKAIMuxca (HXTHO3aB-
pPOB) ¥ KHUTOOOPa3sHBIX MJIEKONHTANIIHX
(menppuuoB). JIpyroi mpuMep KOHBEPreHTHOH 2BOJIONMH — [OsBJIeHHe Y HEPOA-

CTBEHHBIX OPraHH3MOB aHAJOTMYHEIX opraHoB (puc. 75).

Mapamxrensaas ssoaonusa. HezapacuMoe pa3BUTHE CXOJHBIX IPH3HAKOB ¥ 0P~
raEu3MOB 6JIM3KOPOACTBEHHLIX I'PYII B OAWHAKOBEIX YCIOBHAX CPelbl OTHOCUTCA K
napannenvroil sgonioyuu (ot rped. parallelos — upymmii pagom). Ilapanrennam B
HeKOTODOﬁ cTelneHHd HalOMHHAET KOHBEPIreHINI, HO B 3TOM ClIydae CXOAHBIE IIDH-
3HAKHM BO3HHUKAKIT V FeHEeTHIECKH DJIM3KUX OPraHu3MOB.

IMapannenbHas 3BONONUA MAET Kak OB B ABa arama (cm. puc. 72, IV).
IlepBoHAYANLHO y 06IIEro NpejKa IPOHCXOAHT PACXOXKJeHHe INPU3HAKOB (quBep-
reHIINA), a 3aTeM Ka)kad U3 00pasoBaBIIMXCA OJH3KOPOJACTBEHHBIX IMPYIII 9BOJIIO-

Puc. 74. J[uBepresnns B CTPOEHHH 4epe-
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Puc. 75. Korsepreanusa. I — cxozerso (opMel TesIa ¥ PACIONIOKEeHHAS ILIIABHAKOR:
1 — aryna, 2 — uxTtHo3aBp, 3 — nenndun; Il — anasorHIHbIE OPraHbel — KDBLILA:
4 — faboura, 5 — nruma

IHMOHHUPYET yie CAMOCTOATENbHO. B aToM cilydae NIpy OAHHAKOBBEIX YCIOBUAX CPEXBI
He3aBUCHMO Pa3BHBAIOTCH CXONHBIE IPU3HAKH.

Ilyrém mapaiiensbHOH SBOMIONMK PA3BUIIMCH CXOAHBIE TPHCIIOCOBIEHHS K BOJ-
HOMY 00pasy KU3HH y IpeAcTaBHTeleil ceMeHcTB YIIacThe TIONEHH, Hacrosimue
TIoIeHH ¥ Mopskn: obTeKaemas (popMa Tesa, XOPOIIO Pa3BUTHIA CIIOH IOLKOMKHOM K-
POBO# KIIeTYATKH, KOHEUHOCTH, BUOM3MEHEHHEIE B IACTE (puc. 76). Ilapannensuasn

Puc. 76. [lapannensHas SBONIONUA: PABBUTHE NPHUCIOCOBICHUH K BOZHOMY 00pasy KHU3HH
y npexcraBuTesel cemeiicts: I — VmacTele TIONeHH (MOPCKOiA KOoTHK); 2 — Hacrosmue
TIONIeHH (TPeHTaHACKHH TIOJNeHb); 3 — Mop:ku (aTiaETHYecKmi MOD3K)
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3BOTIONUS O0BACHAETCH COXPAHEHHEM Y POJCTBEHHBIX OPraHM3MOB I'eHeTHYeCKOH
o6maOCTH. COrJIacHO 3aKOHY FOMOJOIMYECKHUX PANOB HACAEeACTBeHHOH M3MEeHINBO-
cta H. 1. BaBunoBa y reEeTH9ecKH OIM3KMX BUI0B BO3HUKAIOT CXOJHbIEe MyTaI[HH.
HanpapieHHOe AeiicTBHE eCTECTBEHHOTO OoTOOpa 3aKpelyifgeT UX U B OJMHAKOBHIX
YCIOBHAX cpeAbl (popMHUPYET CXOJHBIE IIPH3HAKH.

IMapannenusM U KOHBEPTreHIMA OYeHb IIOXOXKH, U He BCerja YYEHBIM yZIaeT-
cA YCTAHOBHTH, KaKas u3 (OPM DBONIONMH MMeJIad MecTO B KOHKPETHOM Cirydae.
TloaToMy Ba)KHO ONpeesIuTh CTelleHb POJCTBA HMCCIENYEeMBIX OPraHH3MOB. Ecau
CXO/ICTBO Pa3BHBAJOCH HE3aBHCHMO, HA OCHOBe CONMXKEHHsA IIePBOHAYAJBHEIX pas3-
aEuuii, TO HMeJa MecTO KoHBepreHnud. Eciam e cXOAHBIe NPU3HAKH Pa3BHIHCH
HE3aBHCHMO, HO Ha OCHOBe OOIIMX UepT, VHACJeJOBaHHEIX OT €JHHOr0 MpejaKa, TO
MOKHO TOBOPHUTH O IapaiieIbHOH DBOJTIOIUH.

DopMbL HANPABLEHHOIL IBONIOYUL: PuIemuiecKas, Ju6epzeHMHAR, KOHEepZeHm-
Had, NApaLLeNbHa.

Bonpocskl U 3agaHus

1. Mepeuncnure GOPMbI HANPABAEHHOW 3BOMOUMK. Hem OTIM4aeTcs duneTnyeckasa 3Bo-
niounsa oT guBeprerdTHoW? MNpueeguTe NpUMeps.l.

2. Yem KOHBEPreHTHas 3BONIOUMA OTAIMHAETCs OT napannensHoin? OTeeT noscHuTe.

3. OxapakTepuayiiTe Kaxayl M3 GOpM HanpaeneHHoK asonoumn. lNepeyepTuTe B TeTpalbL
v 3anonHuTe Tabnuuy.

@opMbI HANPABJIEHHON JBOIIONHH

dopma XapakTepHCTHKA IIpumepsr

§19. O6wue 3aKOHOMEpPHOCTHU (NpaBuna) IsBonoLUN

PaccmoTtpuTe puc. 77. Kakoe HanpasneHue, nyTs v GopmMa 3BONIOLMK NpUBe-
AN K BOZHUKHOBEHWIO CYMYAThIX M NNaUEHTAPHBIX MNEKONUTAIOLNX?

II7151 DBONIIONUHE B [[eJIOM XapaKTePHBI ONpezie € HHbIe 3aKOHOMEPHOCTH MJIA IIpa-
BHJIA, HE 3aBHCAIIHE OT eé HAPABJEHUH, mMyTel ¥ GOpPM, 10 KOTOPEIM PA3BUBAJINCH
rpyuibl OpraHu3aMoB. PaCCMOTpPlM OCHOBHBIE 3aKOHOMEPDHOCTH 9BOJIIOI[MH .

IIpaBnI0 HANPABJIEHHOCTH 9BOIONMH. MaTepraioM 1A dBOTIONMH CIIYHKAT CITy-
qaiiHbIe HeHATIPABJIEHHbLIE MyTAlUN U KoMOWHanuu reHos. Ha Gase aTuX CIYYaiiHBIX
HM3MeHEeHHH ecTeCTBeHHBIH 0TO0p nNpeofpa30oBeIBAET IOMYIANUN B BH/BI, HATIDABJIAET
pasBUTHe BHZA B CTOPOHY Jydileil MPHCHIOCOOIEHHOCTH K KOHKDETHBIM yCIOBHAM
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cpeael. Tak, spomonms MpegKoB Jomazei (cM. puc. 46) oT60pOoM HANIPABIANACH B
CTOPOHY I€pPecTPORKY KOHETHOCTel, yBeIMdeHna Pa3MepoB Tella U peodbpa3oBaHns
3yOHOH cHCTeMBI. OTH 9BOJIONUOHHBLIE M3MEHEHUs OBLIM aJalTHBHBIMU, TAK KaK
obecneYnBaIH JIYYIIYIO BEIKMBAEMOCTD BHU/A.

IBOTIONHA OPEJKOB JIOMIALei 1A He B 0flHOM HampaBieEnn. Ha kasxgom srame
MOKHO OOHAPYXUTh pAj GHOPM, HO TOJIHKO eJIUMHUYHBIE N3 HUX OKASAINCH DBOJIIO-
LHOHHO NePCHeKTUBHBIMH. BonsmuHCTBO e (opM cTaTH TYOIUKOBEIMU BETBIMH
9BOJIIOIUH ¥ NPEKPATIIN CBOE CYIeCTBOBAHHE.

IIpaBuno Heo6pPaTHMOCTH BOJIOIHH CHOPMYTHPOBAJ GeIbIHICKUN TATe0HTO-
gor JI. Monno (1893): sBONIOMUOHHEL TPOHECe HeOGPATHM, OPIaHU3M He MOJKEeT
BEPHYTHCA K COCTOAHHIO, MMEBIIIEeMY MECTO B PAAY ero mpeakos. EcTecTBeHHBIN
0T6Op MOCTOAHHO COBEPIIEHCTBYET IPUCIOCOBIEHHS, TepecTpanBaeT MEHOTHI H
FeHOTHII OPTAHH3MAa B COOTBETCTBHH C YCJIOBUAMH cpeibl. TPYAHO IpPeNCcTaBUTh,
4TO 3TH U3MEHEHHA MOTYT MATH B obpaTHOM Hamnpasiesuu. [[axke B 3TOM I'MIO-
TETHYECKOM CJy4Yae BHJ He MOMKeT BePHYThCA K MCXONHOMY COCTOAHHIO IPEIKOR,
TaK KakK ero MBMeHEHHUs U IPHCHOCco0IeHus OYAYT OCYIIecTBAATLCA Vike Ha HOBOMH
TeHeTHYeCcKoi ocHoBe. Y. JlapBUH yTBEDPIKAAN, YTO «BUI, Pa3 HCYE3HYBIINIH, HUKOT-
Na He MOKeT HOSBHUTHCA BHOBb, €CJIH Jake IIOBTOPATCHA TOKAECTBEHHEIE YCIOBHSA
KHU3HH». HPECMHKB.IOILIPIECH He MOI'yT gaThb HaA4YaJo IPHMHTHBHBIM 3€MHOBOJHBIM,
OT KOTOPBEIX OHHM IIPOH3OIIIH, & 3eMHOBOJHBIE — DPBIOAM.

ITpaBuno HeOBPATUMOCTH IBOJIOIUM PACIPOCTPAHAETCS HA OPTaHM3M Kayk Ha
LIEJIOCTHYIO CUCTEMY, HO He Ha OT/AeIbHble Npu3Haku. Hanpumep, KUTHI, BepHYBIIHCH
K JXHM3HH B BOJE, HEe 3BOJIMOHHADPYIOT B peI0. BMecTe ¢ TeM oT/enbHEIe IPH3HAKHT
NaNéKUX IPeJKOB MOI'YT HOABHTHCA Y HUX B Pe3yJbrTarTe oOpAaTHBIX MYTAIIHI.

IIpaBuIO NMPOMCXOMACHHS OT HECIHEIHATH3IHPOBAHHBIX NPEIKOB CHOPMYIIH-
poBall aMepuKaHCKHI maneoHTosor 9. Komn (1904): HOBBle KpyOHBIE CHCTEMATH-
YeCKHe I'DYINEI OPTaHM3MOB IPOMCXOLAT HE OT BHICIIMX IIpe/CTaBHTeNell MpemsKo-
BEIX TPYHI, & OT HHSIIUX — HecHelMaJIH3MpoBaHHbIX. Hanpumep, ITHOEL nmpou-
SOIINIH HE OT JIeTAIIIUX MPECMBIKAIOIIHUXCA — IITEPO3aBPOB, 4 OT HeJeTAIOIHX
pentuiuii. [[ppurHEa 3TOr0 COCTOHT B TOM, UTO OTCYTCTBUE CHEIUATHU3ATIHN IIPELO-
CTaBJIAET BO3ZMOYKHOCTD /S BOZHUKHOBEHHA YV IOTOMKOB HPUHIMIIHAJIBLHO HOBBIX
npucnocobaeHnH, IMelomux 00IkINOe DBOTIOIHOHHOe 3Hauenue. Tak, B XoXe aBo-
JIOOHW U3 Yellyd IPecMBIKAINUXCcA 06pasoBasics NepbeBoil MOKPOB IITHIL, 00e-
CHeYUBIHA UM BOSMOMHOCTH JJIA MMOJIETA 1 00Jiee COBEPIIEHHOH TepMOpery ALY,

IIpasumo mporpeccupyomei cuemraInsanui chopMyTHPOBAHO HPAHIIY3CKUM
vuénsm III. Memepe (1876): ecnu rpynna BeTynHJIA HA NyTh CHEIHAIHIALHH, TO
B [OCJAEAYIOINeM CBOEM (DUIOTeHEeTHYEeCKOM DA3BUTHH OHa OyAeT yriaybIdaTs cie-
nHaau3anuo U COBepPIIEeHCTBOBATH HpHCHOCOGHEHHH K OHpEﬂEﬂéHHHM YVCIOBHUAM
#usHu. Tak, or DpegKOB KHTOOOPA3HEIX — HA3EMHBIX KMBOTHBIX, BHEIITHE ITOXOMKIX
Ha BOJIKOB, B IIpolecce IPHCIOCOO/IeHUsI K BOLZHOMY 00pa3y KH3HH BO3HHKJIH CO-
BpeMeHHEIe ycaThle U 3yDaThle KMTHI, KOTOPBIe HACTOJLKO a/alTHPOBAHEL K KHU3HHA
B BOJle, 9TO HHKOI/A He BRIXOAAT HAa CYyIIy.
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IlpaBuno aganTuBHOM paguauuu. Vcropuueckoe paspuTHe J000H cHcTeMa-
THYeCKOH I'PYIIbl OPraHU3MOB COIIPOBOXKJIAETCA €€ pasfiejieHueM Ha HEeCKOJBKO
AOYePHUX I'DYII, OCBAHBAIOIIMX cpeay o0MTaHUA. OTO IPABUJIO JIEXKUT B OCHOBE
BHYTPUBHUI0BOH JUBEPreHIIUN, HAJBUJOBOM HMAMOAJANTANUYA U KOHBEPreHI[HH.
CorjIacHO 3TOMY 2BOJIIOIHOHHOMY IPABHIY B Kiacce MIIeKONMUTAIOIIUE BOSHHKIH
cyMuaThle H ILIaleHTapHbIe 3BepPH, [Ipe/ICTaBJIeHHbIe Pa3IUIHLIMK opMaMu, IpH-
crIoco0JNeHHBIME K pasHbIM yeaoBuaAM xusHu (puc. 77).

IIpaBu/Io YepeoBaHHA IJIABHBIX HANPABJICHHI DBOJIONMH HA3LIBAIOT €IIE 3AKO0-
nom A. H. Cesepuyosa. 3aK0H IJ1acuT: Iocjie apoMopdo3a ¥ BEIX0/a 'PYIIEL B afamn-
THBHYIO 30HY HAUMHAETCHA € HHTeHCHBHAHA dBOJIIONAA 110 TYTH HJH0AJATITATIHH, KO-
TOpas NPUBOJMUT K OCBOSHHIO OPraHU3MaMU HOBOM CpeJbl M PasJeseHui0 HCXOLHON
MAaTepUHCKOH IPYNNbl HA MHOKECTBO JodepHHX. YepesoBaHue IVIaBHBIX HAIpaB-
JeHHIl SBOJIONHUH JIeKHUT B OCHOBe 00LIEro MOBLIINEHNA YPOBHA OPraHU3alAN JKU3-
HH, OCBOGHHA HOBBIX CpeJl KM3HH, MeCT OOMTaHUs ¥ BOSHHKHOBEHHUA IIpHCHIOCobIe-
auit. Tak, NoABJeHHE OT JPeBHUX MPECMBIKAIIIUXCA IPUMUATUBHBIX MIEKOTTHTAIO-

Puc. 77. AjanTuBHas pajManusa U KOHBEPreHIMA CyMYaTHIX (KPACHBIH I[BET) M ILIAIEH-
rapuerx (uépubiii neer) MiuexonuTaomux. I — asepu-zemmuepon: I — CYMUATEIH KpOT,
2 — 06LIKHOBeHHBIH KpoT; II — 3BepH, HepeaBUramIUecs NPEIKKaMH: 3 — cyMuaras
KeHrypoBas Kpeica, 4 — rTymkanuug; 111 — sBepn, crocofHbIe K IIAHEPYIOIEMY TOJETY:
5 — cymuaraa jgersara, 6 — oOblkHOBeHHaA Jyerara; IV — 3Bepu, nasaioniue 0o AepeBbAM:
7 — Koana, 8§ — JApeBecHBIH MypaBbe; V — 3BEPHU-XHIMHHKM: 9 — CyMYaThId BOJK, HIIH
runanuaH, 10 — JyroBoil BOJIK, WIH KOHOT
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mux (apomopdos) BIOCHEACTBMH CMEHHMJIOCH afallTHBHON pajguanueidl BHYTPH 3TO-
ro Knacca (HAM0aganTanmei), IPpABEAINell K NOABIEHHIO 3Bepell, BeIYIINX I0I3eM-
HEIH, HA3€MHO-BO3AVIIHLINA, MOJYBOAHBIA M BOAHBIN 00pas KU3HH.

IIpaguiio HEPABHOMEPHOCTH IBOJIONHUH. DBOJIIOIUS B PASHBIX I'DYNIAX HUIET
HepaBHOMEDHO, T. €. pa3sHeIMU TemMnmamu. Hapaay ¢ nporpeccmBHBEIMH (hopMaMH,
CIOCODHBIME 3BOJMIOIMOHMPOBATE OTHOCUTENLHO OBICTPO (IPBIZYHBI, HACEKOMEIE,
COPHEBIE PACTEHHUSA H [p.), HA 3eMjie HMeeTCs AOCTATOYHOE KOJHNYECTBO HPHMHUTHB-
HBIX PEeIUKTOBBIX (DOPM, KOTOPBIE DBOJIOMUOHUPYIOT O0Jee MeJIEHHBIMHA TEMIIaMM.
HepaBHOMEpPHOCTH IBONIOIMM IPHUBEJNA K I[IOSBJIEHUIO CPEJH I'PYII ¢ BLICOKHMH
TeMIaM¥ OpHcIocobigeMocTi (GopM, HEBOCIPUUMUYMBLIX K HETATHBHBIM (haKkTopam
cpensl. IIpuMepoM MOKET COYIKHTh PHIXMHUN TapakaH, YCTOHYHBOCTHE KOTOPOTO K
JefCTBHIO ANOXHMHKATOB MOCTOAHHO MOBBIIIAETCHA. JTO e OTHOCHTCA W K Cepoit
KpBICe, KOTOpasA OBICTpee APYTrHX OPraHM3MOB IpHcIocabiuBaeTcda K Hefraronpu-
ATHBIM (DaKTOpPaM Cpefbl, faske K BBICOKOMY PagHalMoHHOMY (QoHY.

IIpaBuJI0 yCKOPEHHA TEMIIOB DBOJIOIMHA. JBOJIONUA HAa 3eMJIe XapaKTepHa3yeTcs
obmIeil TeHAeHIIMEH K MOCTeNeHHOMY yecKopeHuio. Eciu or Hauaia BOBHHKHOBEHUSA
IIePBBIX OPraHW3MOB [0 TNOABJIEHHS MHOTOKJETOUHBIX npomuio bonee 2,5 miupn
JIeT, TO AJIA SOCTHKEeHHS MHOroo0pasus MHOTOKJIETOUHEIX OPIaHM3MOB ViKe IOHA-
nobunochk Becero 400 MuH 5eT, ANA Pa3BHTHA MJIEKONMHUTAIONIHUX M OTHI, — OKOJO
100 mnn net, npuMaToB — 0K0J0 60 MJIH JeT, IpeIKOB YeJOBeKa — OKoJIo 16 miH
JieT, TIpeAcTaBUTeNeH poaa YeloBeK — OKOJIO 2 MJH JIeT. ¥ CKOPeHHe TEMIIOB 9BO-
JOIWY TPABOLHT K YBEIWYEHHUIO PasH000pasusa JKUBOTO Ha 3eMJie, er0 PACCeIeHHIO
10 TLTaHeTe BO BPEMEHH W IPOCTPAHCTEE.

IIpaBu0 HEOTPAHHYEHHOCTH 3BOJIONHHA. EcTecTBeHHBIH 0TOOD MOCTOAHHO IIOJ-
XBaTHIBAET aalITHBHEIE HOBIIECTBA M COBEPIIEHCTBYET OTHOCHTENBHYI MPHUCIO-
cobJIEHHOCTs OPraHU3MOB K MeHsmelca cpege. Jlae eciu NpeION0KHATE, 9TO
Ha KaKOH-TO NIPOMEXKYTOK BPEMEHH YCJIOBUA OCTAHYTCHA IMOCTOSHHBIMHA, SBOJIOIMHAA
OyJeT IpOJOJIKATHCA, TAK KAK caMa KH3Hb U3MeHseT cpeAy obutanms. W B aTux
VCIOBHAX BHABI JOJKHEI 9BOJIOIHOHUPOBATDH, IIPHCIOCAOIMBATHECH K MOCTOSAHHO
MEeHAKIIUMCA HEXXHBBIM U JKUBBIM KOMIIOHEHTAM CpeJbl O0MTaHUs. JBOMIOIHOHHEIA
npounece 6yaer npogoKaThCA 6e3 0CTAHOBKH CTOJMLKO, CKOJIBKO OYIET CyIIecTBOBATE
caMa KH3Hb Ha 3emiie. JBOJOIHUA — OHOJOrHUecKasd HeoOXO0IHMOCTb.

Ilpasuna 380a0UUL: HANDABLEHHOCTb, HEOOPAMUMOCMb, NPOUCXONcIeHUe om
Hecneyuaiu3uposan sl npedKos, npozpeccupyiowas Cneyuaiu3ayus, adanmues-
Haa paduayus, wepedoeanue anaenbix nanpasienui (saxon A. H. Cesepyosa ),
HEepaeHOMEPHOCMb, YCKOPEHUE MEMNO8, He0ZPAHUYLEHHOCMb.

Bonpocsbl u 3apgaHua

1. B 4€M CyLHOCTb HanpaBneHHOCT 3BONOLMA? MICNONb3YyiATe 418 OTBETA NPeACTaBNeHNS
0 OAeiCTBUM ecTeCcTBEHHOro otéopa B nonynaumsx.
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2. Vcnonb3ys 3HaHWA Mo reHeTuke, 06BLACHUTE NPUYMHLL HeoBPaTUMOCTH IBOIOLMA.

3. OxapakTepu3yiTe npasBuio NPOVCXOXOEHWHA HOBbIX FPYNMN OPraHn3mMoB OT Hecneuuanum-
3NPOBaHHbLIX NPEAKOBR W NMPaBuno Nporpeccupylowen cneuvanuaauun. Npusegute npu-
Mepbl, UIIDCTPUpYoLLe oba 3Tn npasuna 3BONIOLMN.

4. YT0 Takoe aganTueHaa pagvauma? KakoBbl 3BOMOUMOHHBIE NYTU N GOPMbl €€ AOCTUXKE-
Hua? MNpueeawnte npumepsl afanTUBHOW pagvauun y opraHiamMos.

5. [MMouemy 3akoH A. H. CeBepLoBa MOXHO CYMTaTb YHUBEPCANIbHLIM A1 BCEX MPynn opra-
HKU3MOB? MPOUNMIDCTPUPYIATE 3TOT 3aKOH NpUMepamMu.

6. B uyéMm BblpaxaeTcsi HepaBHOMEPHOCTL aBonouuK? MNpuseguTe NpUMepsb!.

7. C yem CBA3@HO YCKOpPEHUe TeMMOB 3BOJIIOLUMK B HACTOSALEEe Bpems?

8. O6bACHWUTE, NOYEMY IBONIOLMA HUKOrAa He AOCTUIHET KOHEYHOro pesynsrara, T. . CBOero

¢duHana. Kak Ha3biBaeTcsa 370 NpaBwo aBoaumnn?

BbIBOAbI MO MNABE 3

MaKposBOJIOLHA — 3TO MPOMECC HCTOPHYECKOTO Pa3BUTHA HAJBHIOBBIX CHCTEMAa-
TudecKux rpynn. OHa MPOUCXOAMUT B MCTOPHYECKH OFPOMHLIE IPOMEKYTKH BpeMeHH U
M09TOMY HeJOCTYIIHA AJiA HemocpeacTBeHHoro Habmwomerusa. K maykam, uccienyonum
9BOJIIOIMOHHBIN IPOIECE, OTHOCAT [IAJEOHTOJIOTHIO, Guoreorpaduio, sMOPHOJIOIHIO, MOP-
(hoJIOTHIO, MOJIEKYIAPHYIO OHOIOTHIO, GHOXUMHIO, FeHETHKY U Ap. Bee 0OHM BHOCAT CBOM
BKJIAJ B U3yYEeHUE HBOJIIOILHH.

MaxpoaBOJIIOINA OCYIIECTBIAETCA HA OCHOBE MHKDO3SBOJIIOIIMH 10 OJHAM M TEM XKe
MexaHmaMaMm. Eé mporpeccmBHAas HANPABJIEHHOCTH 3aKTI0OYaeTcA B o0miel TeHAeHIIHH
PasBHUTHA OPraHWYECKOTO MHDPa OT HPOCTOTO K CIOMKHOMY.

OcHOBHBIE HANPaBJIEHUS 3BOJIOIMH — OHOJOTHUECKHH HpoOrpecc U perpecc.
BuonornuecKuil Iporpecc XapakKTepHU3yeTcsl MPOIBEeTaHHEM IPYIIBL B I[EJOM, €€ 3BO-
JIIOLMOHHBIM yernexoM. [JlaBHBIE TYTH €0 JOCTHKEHHs — apoMopdo3, HAH0aalTallua
u obmasa gereHepanus. BHOIOTHYECKHUH perpecc IPOTHBOMOJOMEH OMOOTHYECKOMY
Iporpeccy ¥ MOKET NPHBECTH K BHIMHPAHHIO BHAA HJIH TDYIIIbL.

@opMEBl HANPABJIEHHOH 3BOJMIONUKM — (UIeTHUYecKas, JUBEPreHTHAA, KOHBEPIreHT-
Hasg M napajielbHas. J[Jid 3BOJIONUH B LIEJIOM XapaKTepHbl 00IHe 3aKOHOMEDPHOCTH
(mpaBusia): HAIPaBIEHHOCTE, HEOOPATUMOCTE, IPOHCXOKIeHHEe HOBBIX IPYIII OT HECIe-
IHATU3HPOBAHHEIX IPEIKOB, IPOTPECCUPYIOMasa cHeqUaln3anus Py, alanTHBHAS
pajManusA, YepefoBaHWe TIABHEIX HANPABJIEHWH, HEDABHOMEPHOCTH, YCKOPEHHE TeM-
OB ¥ HEOTPDAHUYEHHOCTS.

Tembl foKknagos, pedpeparoB ¥ NPOEKTOB

1. MeToObl N3y4eHns IBOJIIOLMN.

2. «MonekynsapHble Yacbl» 3BOMOLMUA.

3. MakpoaBonoums 1 MUKPO3IBOIOLIUA.

4. BMoNorM4ecknii nporpecc u 6uonoruyeckuii perpecc.
5. NyTtn gocTmxkeHns BUonornyeckoro nporpecca.

6. OcHoBHble dopmbl dunoreHesa rpynn.

7. lNpasuna 3BoNoUUA B OEUCTBUN.

8. «Bensle naTHa» ssomouun (Npobnembl W 3aragku).
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BO3HUKHOBEHUE U PASBUTUE XU3HU

naea 4.
HA 3EMJIE
§20. N'MnoTe3bl U TEOPUMN BOZHUKHOBEHUS XU3HU
Ha 3emne
4 BcnomHute HayyHoe onpegeneHme XKu3Hu. Kakumu 0COBEHHOCTAMM XMUBbIE
-

Tena Npupoabl OTNMYHATCH OT HEXMBbLIX Ten?

BosHuUKHOBeHUME KU3HH HA 3eMJie — OJMH U3 CAMBIX CJIOKHBIX BOIIPOCOB HAy-
ku. [TomckoM oTBeTa HA HEro 3aHATHI MHOTUE YYEHBIE. Y YHBIe-HAeaJTHCTEI, OCHO-
BBIBafAChH Ha meosozuu (0T rped. theos — dor u logos — ydeHUe), CYATAIOT BOSHUK-
HOBEHHE JKH3HU aKTOM 00EeCTBEeHHOI'0 COTBOPeHHsA. ['MIIOTe3bl U TEOPHH YUEHBIX-
MaTepHaJHCTOB MOYKHO CBECTH K JBYM OCHOBHBIM HAeAM — OMOreHeay m abmore-
Heay. Mcxona U3 KoHIennuu 6uozeHesa (ot rped. bios — KHU3HB U genesis — BO3-
HUKHOBEHHE) BCE KHBOE Ha 3eMJie IPOM30ILI0 OT KUBoro. CTODOHHHKH KOHIEIN-
nuu aduozenesa (OT rped. a — OTPHIATeJbHAA YacTUna M Ouozernes3), HAIIPDOTHB,
VTBEDXAAKT, 9TO UBBIE TeJia IPHUPOABLI BOSHHUKJIN U3 HEXHBBIX.

Kpeanunonusm. CoryiacHo KpeanuoHuU3My KHU3Hb HA 3eMJle BOSHUKJIA B Pe3yJib-
TaTe CBEPX'bECTECTBEHHOTO COOBITHA B HpOIIJIOM. B ero ocHOBE JIEXKHUT DPEJIUTHO3-
HOe Y4eHHe 0 COTBOpeHHH MHupa Borom us HmdYero (puc. 78).

KpeanuoHUCTHI pacCMaTPHUBAIOT IIPOIECC BOSHHKHOBEHHUA JKHSHHA KaK €THHOMK-
bl CBEPIIMBITMHICA W IIO3TOMY HENOCTYIHBIN 1A Habmogerusa axkt. Ilpm sToMm He
BBIIBATAIOTCA HAYUYHEBIE JOKAa3aTelbCTBA, HO AJfA BepPYIOLINX JII0Aeil OHU U He Ipej-

Pue. 78. Murenanxeno Byorapporu. Bor cosgnaér Connne u JIyHY (dhparMeHT pPOCIHCH
nnatpona CHKCTHHCKOH Kane/sisl B Barukane)
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CTaBIAT ocoboro nHTEepeca. s HuX GoJiee BAXKHEIM B BOSHUKHOBEHHH MHU3HH fAB-
JAeTCA OTBET Ha BOIPOC «II0YeMYy?», & He «KaK?».

Kpeaumornam HuYero obIIEro He MMEET ¢ HAYYHBIM MHUPOBO33PEHHEM — Hay-
Ka 3aHMMAaeTcA TOJbKO TEMH ABJIEHUAMHM, KOTOPbIE NOCTYIIHBI HADIIOJAEHUIO, 4 I10-
TOMY OHa HHKOT/Ja He OyJAeT B COCTOAHHH HH ONPOBEPrHYTh, HH JIOKA3aTh 9TY TEO-
JIOTHYECKYI0 KOHIENIIHI0 COTBOPEHNA MKUSHH.

Camonpou3sBosibHOE (CIIOHTaHHOE) 3apokaenne. [IpefcTaBieHne 0 CAMOIPOU3-
BOJTBHOM, HJIM COOHTAHHOM, 3aDOXKIAEHHUH KH3HH OBLIO IMIMPOKO PaCIpOCTDPAHEHO
B llpeBEeM Erunte, Kurae, Usguu. Ero rtaxsxe paspabaTeiBaji JpeBHerpedecKue
dunocodpsr JeMOKPHT 1 APHUCTOTENb, [I03XK€e AKTHBHO IOANEPIKHBANH YUYEHBIE-
marepuanuctel . Tanuneii, P. dexapr u K. JI. Broddos.

JlpeBHHE eTUNTAHE CUNTAIH, YTO JKH3HDb 3aPOJAHJIACH B Hie, IpHHOCHMOM Humom
BO BpeMs pasjuBa. KHTaHIEl BEDUIM B BOSHHKHOBEHHE BCEro KHMBOI'0 H3 II€PBOHA-
YaJILHOI'0 BOAAHOIO Xaoca. APHCTOTENb CBA3LIBAJ BO3-
HUKHOBEHHE JKMBOI'0 C HEMaTepHaJbHON CHJION — «2H-
TeJieXuel», IPUCYTCTBYIOINEeH B COTHEYHOM CBETe, B
THHE, B II04YBe W Ap. KOHIENIHI0 caMOIPOH3BOJILHOIO
3apOXKIeHUA KHBOT'O M3 HEXKHBOIro, T. e. abuorexesa,
pasBuBay B XVII B. rosutasackuit yuéneiit g Batucr
BaH leaxsmMoHT. OH OIIHOOYHO OJATAJ, YTO MEIIIHA
MOT'YT 3aPOAHUTHCA B TEMHOM MIKa(y M3 rOPCTH IIIeHK-
Ikl ¥ I'PA3HOM, MOTHOH pybamku. [IpuuéM aKTHBHBIM
HavYaJIOM B 3apOIKJeHHH MbIIIei BaH ['eIbMOHT CUMTAIL
yeJioBeUecKU# nor. XpucTHaHCKAaA MePKOBb 0OBHHANIA
CTOPOHHUKOB TEOPHH CaMOIIPOU3BOJILHOIO 3aPOXKIeHU A
B KOJIIOBCTBE U CBA3H C HEYHCTOH cHIoi. Beakue mo-
OBITKX O0BACHUTH BOSHHKHOBEHHE XHU3HH C MaTepHa-
JIMCTUYEeCKHUX MO3HIHH IEPKOBEL IIPecJefoBaa.

IlepBrIM, KOMY YAAJIOCH OIIPOBEPTHYTEL BOZMOYKHOCTh
CIOHTAHHOIO 3apOXKJeHHA KHU3HH, ObLI ATANBLAHCKHMA
Bpau @panuecko Peagu (1626—1698). B 1668 r.
OH IIOCTABHJI ONBIT: B3fAJ HECKOJbKO OAHOK C IIHPO-
KHM I'OpJIOM ¥ IOMECTHJI B HUX MEDPTBBIX 3MeH, KyCcod-
KH peIOBl 1 Msaca (puc. 79). YacTs 6aHOK OH HAKDELI
MaTepueil — Kuceéii, Apyrue OCTABHJ OTKPHITHIMH.
Berkope HaneTem MyXH ¥ OTJIQMHUIIN AWIA HA MEPTBEIX
3Mei, prIby ¥ MSCO B OTKPHITHEIX GAHKAX, U3 KOTOPEIX
MOTOM BEIIJIM JHYUHKA. B HAKpBITEIX 6aHKax auan-

@y\mﬂm HOK HEe 0Kas3aJIoCh, TAK KAaK MYXHM CAJHJINCH Ha KHCEIO

W OTJIOMKMJIN ANl TOJIBKO Ha Heé, CienoBaTebHO, JIH-

YMHKH IIOABUIKNCE U3 UL, OTJIOMKEHHBLIX MyXaMu, a He

Puc. 79. Omerr ®. Pexu 3apOXKAANHCh M3 MEDPTBBIX 3MeH, PHIOBI ¥ MACA, KAK




109
§ 20. MNnoTe3bl 1 TEOPHUKX BOZHUKHOBEHWS XU3HW Ha 3emne

OBLIO MPHUHATO CYHTATH B TO BpeMmsa. Takum obpasom, ®. Peau BmepBble MOJYYUI
9KCIepHUMEeHTANbLHEIe JaHHBIE, TOATBEPKAAIOIIHE MBICIbL O TOM, YTO KHBOE MOMKeT
BO3HHKHYTH TOJIBKO OT KHBOTO (DHOreHes).

B 1765 r. gpyroii uraneasern, — Jlagsapo Conannasmasu (1729—1799) —
B Te4eHHe HEeCKOJbKHX YACOB KHIATHJI MACHOH H OBOINHOH OyJBLOHEI B 3alasgHHBIX
ronbax. MccaenoBae OyJibOHEI Yepe3 HECKOJBKO JHel, OH He OOHApPYHI B HHUX
MHUKDPOOPraHM3MOB, KOTOPEIE MOABJIAINCH 6€3 KUIAYeHHA. JTOT OIBIT CIIYCTA JeCATH
JIeT IOBTOPHJI ¢ TEM Ke Pe3yJIbTATOM pyccKuil yuénelii MapreiH MaTBeeBHY
Tepexosckuil (1740—1796). Onsiter Penu, Cnannarnasu u TepeXxoBcKOro BhI3Ba-
IIA pe3Koe BO3parkeHHe Y CTODOHHHMKOB gumaauima (0T nar. vitalis — xu3HeHHBIH,
JKUBOTBODHBIH) — YYEHHUs 0 HeMaTePHAIBLHOI M H3HeHHOH cuie, AK0OL HeoOX0quMOH
JUISL caMO3aporkAeHus Ku3Hu., OHM YTBEPIK/AAIH, YTO KUIAYeHe YOUBAeT KU3HEeH-
HYIO CHJIY, & B HAKDBITBEIE MaTepHeil 6aHKH OHA He MOJKeT NPOHUKHYTH U3 BO3AyXAa.

OxoHUaTeIbHO FHIOOTE3a CAMONPOH3BOJBHOI0 3aPOMK/IeHAA ¥KU3HHU ObLIa OIIPO-
Bepruyra (pasnysckumM mukpobuosorom Jiyvu ITacrepom (1822—1895), xoto-
PHIi mobeus B KOHKypce, o0baABneEHOM IlapriKcKo# aKkageMHuell HAYK IO TIOBOLY
nokasaTenbeTB 6moresesa. B 1860 r. o xokasas, 4To GAKTEPHUH pPacIpPOCTPAHIIOT-
CA IO BO3AYXY H YTO €CJIM BO3[YX, MOMAJAKINAN B KoJA0y ¢ NPOKHIAYEHHBIM ITH-
TaTeJIbHEIM OVJIBOHOM, cBOOOJEH OT HUX, TO HaKTepHHu B OyJIBOHE He MOABJISIOTCH.
«JIOBYIIKOI» 1A OakTepHi# CIYXKHI0 S-00pasHOe TOpJIBIIIKO KOJIOBI, 9epes KoTo-
poe cBOGOJHO MPOHHKAJ BO3AYX M, CIEJOBATENLHO, «KH3HeHHAs cuna» (puc. 80).

Kornmennusa GHoreHesa Obljia 9KCIEPHMEHTAJBHO IMOATBEPIKIEHA, HO OIBIT
JI. IlacTepa mocTaBMJI APYTroil BOIPOC: OTKY/Ia HA 3eMJIe B3AJICA CAMBIN IEPBHIM 0p-
raguaM? Bce rumoressl NPOMCXOMKIEHUS KHU3HN (KPOMe I'MIIOTe3hl CTAIIHOHADHOT'O
COCTOSHUSA, KOTOpas He TpebyeT oTBeTa) MOAPA3yMEBAIOT, YTO HA KAKOW-TO CTAIHHU
Pa3BATHA HalleH ILJIAHEeTHl IPOM30IIEN IIepexo] OT HelKHUBOI0 K JKUBOMY, T. €. Iep-
BHYHOE CaMO3apoKaeHne Xu3Hu (abmorenes).

Bakrepuu
NPOHUKAIOT B KONGY

KoHumnk
ropabilLKa
KoNGbl
OTKpPbLIT

B waruce S Bymeon
(1822 —1895) TRYGKM npoapa4HbIM

Puc. 80. Oouir JI. Ilacrepa
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Cranmonapsoe cocrossane. COrjiacHo aToi rUNoTe3e KNU3Hb Ha 3eMJIe CYIIecTBO-
BaJia Bcerfa. ¥ J000ro BUa OPraHu3Ma ecTh J[BA BO3MOYKHBIX TYTH PA3BHTHA: JTHOO
M3MEHHUTh CBOIO YHCJIEHHOCTh B COXPAHUTLCA, TH00 HcIe3HYTE. CTODOHHHKH 3TOH I'-
MOTe3kl He CUMTAIOT, 94TO (DAKT HAJTMYIUA UIN OTCYTCTBHA HCKOIAEMbBIX OCTATKOB MO-
JKET CBH/IeTEeILCTBOBATH O BPEMEHH IIOABJIeHUA WIH BEIMApaHuA Buaa. O0HApy:KeHue
NaJe0HTOJIOTAMH KaKoro-Jub0 HOBOI'0 HCKOIAEMOT'0 BHIA OHH 00BACHAIOT 3KOJIOTH-
YeCcKHMH (DAKTOPaAMH: VBeJIHUYeHHEeM YHCJIeHHOCTH er0o HOIMYJIANNHA HIIH IepeMerie-
HHEM B MecTa, I'/le ero OCTATKH MOIJIM COXPaHHTHCHA. B KauecTBe «JoKa3aTeabCTB»
MMM OIPABOSATCA HAXOAKH BHIOB-PEJIUKTOB, COXPAHHBIINXCA NPAKTHYECKH Oe3 u3-
MeHeHHH ¢ IPOILILIX Me0JOTHYeCcKUX BPEMEH [0 HAIIUX JTHEeH.

ITancnepmus. ITa rUNOTE3a OCHOBBIBAETCA HA TOM, 4TO KH3Hb HA 3eMJje HMe-
eT BHe3eMHOe (KOCMOTeHHOe) IPOMCXOoKaeHrue., Bnepsrie eé BeIABHHYJI B 1865 1.
HeMenkuil yuéasiii Teopr Puxrep. I[losnHee akTUBHRIMH paspaboTuuKa-
MU THIOTEe3bl NAHCNePMUL CTAJW IMBEACKUN XUMHK
CeanTe AppeHHuyc U pycckuii yuénsiii Bragumup
WBanoBuu BepHajgckuii.

Cornacuo rumorese naxvcnepmuu (OT rped. pan —
BCE U §perma — ceMeHAa) 3aPOJLIIITH IPOCThIX OPraHu3-
MOB, TAK HA3bLIBAEMBIE «CEMEHa JKH3HH», MOIJIH IO-
IAacTh HA 3eMJII0 BMECTE C METEOPUTAMH H KOCMUYE-
CKOM OBLIBIO B AATh HAYANO XuBoMy (puc. 81). Husus
MOIJIA BOBHUKHYTH B PA3HOE BPEMs M B PA3HBIX YACTAX
BceneHHO#. 9TO npennooKeHUe OCHOBBEIBAETCH HA
VCTOHYMBOCTH CIIOP HEKOTOPBIX MHKDOODPTaHH3MOB K
COJIHEUHOH pajuanuy, IIyOOKOMY BaKYYMY W HH3KHM
TeMIepaTypaM, XapaKTePHBIM 1A KOCMHAYeCcKOTO IIpo-
crpadcTBa. IlepeHOC «CeMSH JKU3HH», 110 YTBEDIKICHHIO
CTOPOHHHMKOB NNAHCIIEPMHH, OCYIIeCTBISETCA CO CKOPO-
CTBIO CBETA 34 CYET ero JaBIIeHHS — COJHEYHOTO BeTpa.
IMonamasa Ha MOAXOAAINNE JJIA KU3HH ILIAHETEI, «CeMe-
HA JKHU3HH» IPOPACTAIOT ¥ JAal0T HAYAJIO OPraHU3MaM.

B rayecTBe 0Ka3aTeJLCTB CTOPOHHUKN THIIOTE3E
MaHCIePMHM IPHBOAAT HEe HOATBEDMKAEHHBIE HAYKOM
JAHHEIE 0 MHOIOKpaTHOM nosisieHnn Ha 3emue HJIO,
HacKalbHble PUCYHKH ¢ u3obparkeHHeM IpeIMeTOB,
[IOXOYKHMX HA PAKEeThl U KOCMOHABTOB, COOOIIEHHA O
AK00BI MMEBIIMX MECTO BCTPeYaX C MHOIIAHETAHAMH
Puc. 81. Mereopur ¢ Mapca  y maxogky METEODHTOB, CONEDIKALIUAX IIPOCTHIE OpPra-
(1), maitpennstii 8 1996 1. B guyeckye coepumennss: opManbaeru U MUAHOBOJIO-
AnrapkTruje. B ero Tpemu-

Hax amepukamckme yuémpe PO IPEANIECTBEHHHKH AMHHOKHCIOT.
OaHAaKO rHNoTe3a NAHCIIEPMEAN He MOJKET CUHTATh-

00HAPYXAIH 00BEKTHI, 110~ -
xoxkne Ha Gaxrepuu (2) cA MOJHOUEHHOH N 00bACHEHHA Ioponecca BO3HHK-
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HOBEHMA KU3HHU BOOOIE, TAK KaK OHA He JaéT OTBETA Ha BOIIPOC O IEPBUYHOM eé
nosaBaeHEnr. CTODOHHUKY MAHCIEPMUH JIUIIb YTBEDKIAIOT, UTO ¥KH3HDL 3aPOJHIaCh
He Ha Semie, a B ApyroM Mecte BcenenHoil, He oTBeuad Ha BONIPOC «KaK?».
Buomnoas (ot rpeu. bios — KWU3HBb U poiesis — CTAHOBJIEHWE) — BTO IPOIECC
BO3HHKHOBEHHA JKHBOT0 M3 HEXHBOTO B ABOJIOIOHH 3eMJH. B Hacrosmee Bpe-
MsA B Hayke OHOMO033 sBJAeTCA ODIIEeNpHHATOM TeopHeidl BO3HHMKHOBEHHA KH3HHU.
Eé chopmynmposain B 1947 r. arrauiicknii yuénsii [[sxom Bepraux (1901—1971).
Cornaceo Teopum 6MON033a BO3HMKHOBEHHE XU3HM Ha J000H ILIaHeTe HEH3-
OesKHO, ecay CO3ZAITCA M JAOCTATOYHO JOJTO CYIIECTBYIOT GJIaronpHATHBIE YCJO-
BHA — OIpeJeléHHbIE HEOPraHMYeCKHe XHMHUYECKHe COeJUHEHHMA M MCTOYHHUKH
aHeprum. B mupoxom cMbicsae GMOM033 MOXKHO PACCMATPHUBATH Kak aGuoreHnes, ocy-
IIEeCTBUBIIHICA Ha 3eMJe B IPOIILIOM W HeBO3MOMKHBIN ceituac. CornacHo aToii re-
OpPMH B BO3HUKHOBEHUH KU3HH Ha 3emMJe OblI0 TpH aTama: 1) abmoreHHEIN CHHTE3
OPraHNYecKUX COeMHEHNH U3 HEOPraHW4YeCcKuX; 2) o0pa3oBaHue U3 OPraHHYEeCKUX
MOHOMEPOB OHOJOTHYECKUX IOJHMepoB; 3) hopMHpOBaHHe U3 GHOJOTHMYECKHX IIO-
JIUMEPOB MeMOpAH U MEePBBIX OJHOKJIETOUYHLIX OPraHM3MOB — IIPOOHMOHTOB.

Teonozus, 6uozenes, abuozenes, KPeAuUOHU3M, CAMONPOUIBOLbHOE 3APONCOeHLe
HUSHU, 6UMATIUIM, CMAUUOHAPHOE COCMOAHUE HCUIHU, NAHCNEPMUA, ouonoas.

BOI‘IpOCbI n 3agaHunAa

1. Yewm pasnuyaiotcs mexay cobon koHuenuum BuoreHesa n abuoreHesa?

. Y70 pokasanwm onbitel P. Peau, J1. CnannaduaHn n M. Tepexosckoro?

. B 4ém cocTouT 3HayeHue onwiTa J. MNactepa?

Ha yém ocHoBbIBaETCS rvnoTesa naHcnepMmun?

Kakvme ctagmu B BO3HWMKHOBEHWW XW3HW Ha 3eMne BbiaenseT Teopus Gruonoasa?
CpaBHuTe mexay coboi OCHOBHbIE rMMNOTE3bl U TEOPUW BOSHUKHOBEHUS XNU3HU Ha 3emne.
MepeyepTuTe B TETPAAbL W 3anonHuTe Tabnuuy.

oghON

I'nnoress: u TEOPHH BOZHHKHOBEHHHA JXH3HH HA 3emre

T'unoressl U TeopuH

Ilapamerpnt a— Camonpons- | Crauuonap-
ANA CpaBHEHH S e BOILHOE HOe Iasconepmus Buonoaz
3apok/aeHHe | COCTOAHHE

Ilepsu4yHOE BO3HAKHO-
BEHHE KHU3HU

VYenosusa AJIA BOSHHK-
HOBEeHHA HHU3IHH

HanepHeliee pasguTHe
HUBHUA
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HononxuurensHasa nHpopmayns

HccnenoBaHHe 4eJIOBEKOM OJMMHEro Kocmoca (aMepHMKaHCKME HJKCIeJHIHU
«Anonmor — 11, 12, 14», coBeTcKMe aBToMarudyecKme crannuu «JIyHa») mMo3BOIHIO
HOJAYYUTh, 00pasubl IYHHOIO IPYHTA, B KOTOPOM ObLIH OOHADYXEHBI aMWHOKHMCIOTEI
TIHIMH, alaHiH, CePUH, MNIYTAMHHOBAA U acmaparnHoBad KuciaoThl. OgHaKo, IO MHe-
HUIO pALa VUYEHBIX, CJefyeT FOBOPHTEH He 00 aMHHOKHCIOTAX KAK MOJIEKYJIaX XU3HH, a
TOXBbKO 00 MX IpenIecTBeHHHKAaX, IIOCKOJbKY H3BJIedYeHne (a ciefoBaTeabHO 1 00paso-
BaHWEe) AMHHOKHCIOT M3 JYHHOTO I'PYHTA OCYIECTBJIANOCE IYTEM I'HADOIHN3a.

§21. OCHOBHBbIE 3Tanbl HEOPraHM4YECKOW 3BONIOLUM

=» Bcnomuute, Kakme XmMu4eckne SN1eMeHTbl BXOOAT B COCTaB HYKJIEMHOBbIX KUCNOT
= 1 Benkos. Kakumu ceoincTBammn obnapaioT membpaHbl KneTok?

COBpGMEHHaH HayKa CUHUTaeT, 4TO IOABJIEHHIO IepBBIX OPraHUu3MOB H 3BOJHOOHH
OPTaHHMYECKOT'0 MHpa IpejllecTBOBANA SBOJIOINS HeopraHwdeckada. OHa BKIIO9Ya-
Ja IUIAHETAPHYK (reoJIOrHYecKy0) CTaJuI0 Pa3BHTHA 3eMJIH U XMMHYECKYIO 3BO-
JIIOIUI0 — CHHTe3 abMOTeHHBLIM IIYTEM OPraHWYecKHX coejuHeHwuii. [lnunack Heop-
raEudecKas 9BOJIOIHA OKOJIO 1 MJIDJK JIeT.

IInanerapHas (reojoruyeckasn) 3poonua. I1o MEEHHIO YYEHBIX, 3eMNId U JApY-
rue mwiaseTsl CONTHeYHO# cHcTeMBl 06pasoBaJHCch OKOJIO & MJDJA JIeT Ha3al H3 ra-
30IBLIEBOr0 00/1aKa MepBHYHOr0 KocMHYecKoro BemjecTBa. OHO COCTOSIO M3 ATO-
MOB BOJIOPOJia H TeJiuA. B Xo/e TepMOAIeDHBIX PEaKIUi U3 AJlep TeJlud BO3HUKJIHA
sapa yriaepojia. 3aTeM, B pe3yJbTaTe IPHCOeHHEHHA K yriiepoay APYTHX YacTHIl,
HanpHMep rejHsA, BOZHHKJHM aTOMBI KHCJOpoja, azora, docdopa u 1. 1. [Ipu Bpa-
IeHHH 00JIaK0 MePBHYHOI0 KOCMHYECKOTr0 BellecTBa YILIOTHAJIOCH M pasorpesa-
JI0Ch. B YCI0BHAX BBICOKOH TeMIEpPAaTypPhl BOZHHKAIH COeJIlHHeHHUA yIJjepoia ¢ Me-
TaJLdaMH — KapOujbl, KOTOpPhIE IPH OCTHIBAHUM 3€MJIH MOIJIH BCTyHaThk B Peak-
MU0 ¢ BOAOH, HAIpHMeEP:

ALC, + 12H,0 — 4A1(OH), + 3CH,

He uckIo4YeHA BO3MOKHOCTh HEIOCPEACTBEHHOI0 00pasoBaHuA yIIeBOZLOPOLOB
M3 MPOCTBIX HEOPraHWUYEeCKHUX BEIeCTB:

C + 2H, - CH,

Tak copMHpOBAIACE NEPEUYHAL AMMOCHepa, B COCTAB KOTOPOH BXOJHIH Me-
rad (CH,), ammuax (NH,), yrapusiii ras (CO), sogopoz (H,) u napst Bogsr (H,0).
Kucmopoga (0,), IpuCyTCTBYIOIMIEro B COBPEMEHHOI arMocdepe, Torja He OBLIO, T. €.
armoc(epa 3eMau MMena He OKHCJIHTENLHELIN, KAK ceifiuac, a BOCCTAHOBUTENBLHEIH
xapakTep. HesHauuTeqbHOE KOJMYECTBO KHCJI0POJE, KOTOpPOE MOTJIO 00pasoBaThb-
csa B pesyabTaTe (oTOJM3a BOJABI, HEMEAJEHHO PACXOJ0OBAJIOCH HA OKHCJEHHE 3dJie-
MeHTOB, 00pa3oBaBIINX 3eMHYI0 Kopy. IIo3aHee 3a CUET KOHJEHCAIIHU MAPOB BOJLI
chopMupoBasack ruapochepa 3emian, eé NepPBUYHEIH OKeaH.
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Xumuueckasn sBomonus. AGHOTeHHEIH CHHTe3 Op-
raHM9ecKkHx BemecTs. Crenymomas cragus Heopragmde-
CKOH 9BOJIIOIMM — XMMHYECKasd — Havajach, 110 BCel
BHAMMOCTH, ¢ a0MOreHHOr0 CHHTE3a OPTaHHIECKHX COe-
AVMHEHUH U3 HeopraHudecKux. OH MOT OCYIIeCTBIATHCH
B BOCCTAHOBUTENbHOH aTMochepe mepBoGLITHON Semian
3a CY4ET JIeKTPUUYECKOH U CBETOBOI sHepruu. DTo mpes-
TIOJIOKEeHHEe HMeeT 9KCIIePUMEHTAaNbHOe IO TBep: kK IeHHe.

Tak, B 1912 r. @ppannysckuit yuéuniii Kax JIé6
BIIEPBEIE NIOJYYHJI AMUHOKHUCIOTY IIAIHHE U3 CMECH Ha-
IPeTBIX ra30B W IapOB BOJEI, Yepe3 KOTOPhIe NPONyCKAal
3NeKTpHYecKHe pa3paabl. B 1924 r. oreyecTBeHHBIH 610~
XuUMHUK AnekcaHap MBanosuu Omapue B pabore
«IIpoucxoxienue KU3HU» BEIABHHYJ KOAUEPEAMHYI0
2unomeasy, COrJIacHO KOTOPOIN HAYaNbHbIE 9TAIbl XHMH-
4eCKOH 3BOMIONUHM GBLIH CBA3AHBI ¢ (POPMHPOBAHHEM B
NePBUYHOM OKeaHe 3eMIH GeIKOBLIX CTPYKTYDP — IIPOTOGHOHTOB.

ITepsbie GellKM MOIJIM CO3LABATHCS M3 HEOPraHMYECKUX COCNMHEHHH B BOCCTA-
HOBHTEJBHOW arMocepe NepBOOBITHOH 3eMJIH 3a CYST SHEPTMH MOIHBIX 3JIEKT-
PHYeCKHX paspAnos. B 1929 r. anrnwmitckuil yuénnni Mxon XoameilH passun
uzero Onapuna u cOpMyIUPOBAT 2unome3sy nepeuinozo 6yavora. Ilo aToi rumore-
3e IePEUYHbIEe OPraHWYeCKHe BenlecTBa (AMHHOKUCIOTHL, Ccaxapa | Ap.) CHHTE3UPO-
BAJIMChH U3 HEOPraHWYEeCKHUX 3a CUET Hep-
I'MHA COJTHEYHOH pajguauuu (IrJIaBHBEIM 06-
pPasoM yJabTpa(HOIeTOBOr0 M3Iy4eHHH),
nonazasiiei Ha 3eMJtio (CJIOH 030HA, 3a-
Jep:KuBAOMuii 60bIIYIO €€ 9acTs, obpa-
30BaJICS 3HAUUTEIbHO I03:ke). CorsacHo
JPYTroH runorese, BEIABUHYTOH B 1929 1.
aMEpPHUKaHCKMM IeHeTHKOM ['epMaHoM
Ménnepom u HasBaHHON zeHemuue-
CKOl, MePBLIMH OPraHUYECKHMH Bellle-
CTBAMH, CHHTE3WPOBAHHBIMH Ha 3eMJe
abuoreHHBIM OYTEM, MOIJIH OBITE HYKJIe-
HHOBBIE KMCJIOTHI — MaTPHYHAS OCHOBA
cuHTe3a OeIKOB.

B 1953 r. aMepuKaHCKHE yUYEHEIE
Cremnu Munnep uTaponsg IOpu
HNOAYYIHJIN 3KCIEePUMeHTalIbHOe IIOJ-
TBepP:KJeHHe BBEIABUHYTHIX pPaHee I'MIIO-

Anexcannp UBanosuy
Omnapun (1894—1980)

Te3. OHU CKOHCTPYHPOBAIN YCTAHOBKY, B
KOTODOM GBI BOCIIPOU3BEJEHBI YCIOBUA
nepBoOBITHON 3emun (puc. 82).

Puc. 82. Annapar C. Munnepa u I'. I0pn
[JIA BOCIPOH3BEJEHHA YCJIOBUM, CYIIECTBO-
BaBIIMX HA NepBOOBITHONH Semie



Fnaea 4. BO3HWKHOBEHMWE W PABBUTUE XXU3HW HA 3EMJIE

B peaknuoHHO# Koabe yepesd cmech rasoB (CH,, NH,, H,) u mapos Boxs! mpu
remmeparype 80 °C mponyckanu anekTpudeckuii paspan B 60 000 B, sksusanenT-
HEIH KOJMYECTBY DHePIMHM, HOJIyUeHHOH Hamell mianeroi 3a 50 mun jer. Yepes He-
Jesio B KOHJieHcaTe, 06pasoBaBIIeMCs IIPH OXJIasK/IeHHH, ObLIM 00HAPYXKeHbl opra-
HUYeCKHe COeMHeHUA: MOJIOYHAA KHCI0TAa, MOYeBHHA H AMHHOKHCJIOTEL. B 1957 r.
gamu coorevectsenanku T. E. ITapnosckaa n A. I'. IlachIHCKHUI DOBTOPHIN
onsrT Munepa u ¥Opu, 3aMeHuB B ra3oBoi cMecu BOLOPOJ HA OKCHJ yTiiepoaa (CO)
U HCIIOJB30BAB BMECTO 3JEeKTPHUYECKHX paspsazoB VibTpadHomeToBOE H3IYyUYeHHE.
B pesyabTaTe OHH TAK)Ke IOJIYYHIHM B CBOEH YyCTAHOBKE AMHHOKHCIIOTHI.

Taxum 06pa3oM, MOMKHO CUMTATE S9KCIIEPMMEHTAIBHO TOKA3aHHBIM, 9TO abmoren-
HBIH CHHTe3 OPraHMYeCKUX BelllecTs U3 HeOpraHM4ecKUX 3a C4ET DasJHTIHEIX BHIOB
SHEPrUH B YCJIOBHAX BOCCTAHOBUTENLHOM aTMochepsl nepBoOBITHOM 3eMHu BO3MO-
sxen. Waér au oH Ha Semue ceituac? He mMoryr JH Takue coeiuHeHHs 06pasoBaTh-
¢s, KOrja rasoobpasHble IPOAYKTHI H3BEP:KeHUs BYJIKAHOB U JIaBa BCTYNAKOT B Pe-
axnuio ¢ Bonoit? Ecau 3T0 ¥ MPOMCXOIUT, TO 3TH BelllecTBa MIHOBEHHO OKa3blBa-
JOTCA TOTJIOMIEHHBIMH B BHJie MHUINY PA3JIMYHBIMH MHKDOOPTaHMU3MaMH HIH CPasy
OKHMCIAITCA KHCIOPoA0OM aTMocdepshl.

O6pa3oBaHHe TOJMMEPOE U3 MOHOMepOB. BTOpBIM 3TanoM XMMHYECKOH DBO-
JTIOMUH CTAI0 (OPMHUPOBAHME M3 MOHOMEPOB, CHHTe3HDOBAHHBIX HA IePBOOBITHON
Bemie a0HOreHHBIM IYTEM, GHOOTHYecKuX noauMepos. O MexaHHM3Max TOL06HOTO
poZia TIPOTIECCOB YUEéHbIE [0 CHX TOp CIOPAT M He MOTYT NPHiITH K eIHHOMY MHe-
gH0. SlcHO OfHO — [iA 00pasoBaHMA IIONMMEPOB TOe OblIa HeoOXOAMMAa dHED-
rus, a BOABl TPeBOBANIOCH He CAMIIKOM MHOIO, HHade MOrja noiTu obparHas pe-
aKOHUA — paciieljieHue IOJMMepOB Ha MOHOMeDHI.

TIo muaenmo A. M. OnapuHa, IOIHMEPU3alHs IPOUCKXOANJIA 32 CUET KOAUePEaAyuU
(or nmar. coacervatus — HAKOIUIEHHBIH, COOPaHHBIN) — CaMOIPOU3BOIBHOTO pas-
JeJeHAs BOAHOTO PAcTBOPAa MOHOMEPOB Ha (pasbl ¢ Pas3aMuYHON KOHIEHTpaIHei.
BenkoBBIe CTPYKTYPEI (poTo0uoHTEI) G1arogapsa cBoeii aMmpOTePHOCTH IPATATHBA-
Iu K cebe MOJEKYJbl BOALI, 00pA30BBIBAS B Pe3yJIbTaTe 3TOr0 KOJUIOMAHBIE THAPO-
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Genka B pacteope c notepeit Boael KoalLepBaTHO Karnnu

Puc. 83. Koaneppanusa 1 KoanepsBaTHble Kanau (cupasa (oTO KoalepBaTHBIX Kaleib)
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(bunbHBIe KOMIIEKCHI ¢ eJHHON BOXHOI
000JI0YKO0H. ITH KOMILIEKCH MOTJIH 060-
CODJIATBCA OT OCTANBHOH MACCHI BOXBI U
CIMBATLCA APYT C IPYroM, obpasys xoa-
yepeamuvie kanau (puc. 83). Bemecrtra
B 9THX KaIJAX BCTYLAIW B JajbHelmue
XMMHUYECKHE PeakiMM, 4TO BeJ0 K HX
YCIOMKHEHHIO — XUMUUYECKOH 3BOIOMMH.
Ona nocruranack 0TGOPOM TAKHX Koarep-
BATHERIX Kamesjb, KOTOpEIe addeKTHBHEE
M3BJIEKAJIW BellleCTBA U3 OKPYKaIOmeii Puc. 84. Mukpocdepsr

cpeibl U OBbIIH YCTOHUYUBBEIMH.

B 1955 r. amepukanckuii yuénsiii Cugaeit ®okc 9KCIIePUMEHTANBHO IIOJY-
YHJT YCTORYHBbIE HOMUNENTHAHBIE CTPYKTYPhI IPDH HATPEBAHUH CYXOH CMecH aMHHO-
KHCJIOT C IOCHeAYIOIINM OXJIasIeHHeM U pacTBopeHHeM B Boje. OH HasBanx UX npo-
meuroudamu, T. e. 6eIKOBONIOAOGHEIMY BEIECTBAMH, KOTOpHIe 3aTeM 00pa3oBbIBa-
JI1 IIapOBHJIHBIE CTDYKTYPbBI — Mukpocgepo: (puc. 84). Ha nepBobuITHON BeMite Ta-
KHe IPOTeNHOU/EI, II0 BCeH BUAUMOCTH, NOABIAINUCH B HEGOIBIINX JIyKaX, OCTAB-
[INXCA TIOCIe OTIMBA MM JOXK/s, KOrZla B HAX MCIApAIach Bea Boga. Hekoropsie
IPOTEeMHOM/bI OBIIH CIIOCOGHBI KATATM3MPOBATE ONpEAeISHHBIE XUMUIECKHE peak-
UM, BOBMOKHO, MMEHHO 3T0 06eCeunIo ux AaJbHeHIIYI0 XAMHYECKYI0 9BOIIONMIO.
CymecTByer Touka 3peHHUs, COTIACHO KOTOPOii KaTAJM3aTOPAMH PEBPALLEeHA IIPO-
TEeHHOU/IOB B GoJiee CIOKHbIE IIOJHMEPHEBIE CTPYKTYPhl — MHKpOC(hepsl — ToCIy-
UM MAUHEPAJIbHEIE TVIMHBl — TJIMHO3EMBI.

Ceituac maykoii mokasaHO, 4TO NepPBBIMH HOJHMepaMi OBLIH He HOJHIeNnTH-
ABI, & HyKJIeMHOBbIe KHCA0TEI. B 1982 r. amepuranckuii 6uoxuvux Tomac Yek
OTKp®LT ocoboro Buaa monekyns: PHE, ofragaomue gepMeHETATHBHON aKTHBHO-
CTBIO — pubo3umbl. ITO MOJIEKYJIBI, KOTOPLIM IPUCYIIH BCe (DYHKIIMHA IKUBOTO Be-
MeCTBa: CTPYKTYPHAd, KaTaluTHdecKas u remerumdyeckas. KoauepsaTel n MuKpo-
cdephl He OBLIH «KUBLIMH», TAK KAK He 00JIANANH TeHeTHYeCKOMH nH(poOpMa e,
ofecnieunBarOmel WX BOCIIPOMBBOACTEO W TOYHOE konuposanue. [lepBeIMu HOCHTE-
JIAIMH TeHeTH4YecKoW uHpopManuu cranm monexyas PHE, KOTOpBIE BCTYIAJH BO
B3aMMOJENCTBHE C IPOTeMHOMAAMU. B Xoze aroro BsammomeiicTus NIPOTEMHOUEL
TPUTATUBATH K cebe Onpe/iesIéHHbIe HYKIeOTUAL!, KOTODEIEe 06pa30BhIBALM MOJEKY-
au1 PHK. Takum 06pasom, B X04e XUMHYeCKO 3BOJIIOLIMH COXPaHAIach HHPODPMA-
OWA O CTPYKTYpPe Haubosee YCTOMUMBEIX MOJEKYJ IPOTEHHOUAOB M TOMBKO 3aTeM
BO3HUK/IM Gojiee ci0HEIE GETKOBO-THIUIHbBIE MEMOPAHHBIE KOMILIEKCHI. IToznmee
9Ta reHeTuvyeckas QyHknua nepemia k JIHK. HMrak, coracHO cOBpeMeHHbIM Ha-
YHIHBIM IIPEACTABICHAAM XUMHUYECKASA dBOJIONMA HOJMMEDOB ILIa B HANPABIEHUH

PHE — 6esok;
PHEK — OHK — PHK' — 6enok.

R
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®opmupoBaHne MeMOpaH H BO3HHK-
HOBeHHe npo0moHTOB. TpeTbuM, 3aBep-
[NAIOMHAM, 3TalloM XUMHAUYECKOH 3BOJIIO-
nuE crano dopMEpoBaHMe MeMOpaH U
BO3SHUKHOBEHHE Ha 3eMJle NePBBIX OJHO-
KJIeTOYHBIX OPTaHHM3MOB.
Ha rpanume Tpéx cpef (BO3AyXa, BOJEI
H cyIIu) IUIEHKA, COCTOAIAS M3 MOJIEKYJI
GelKOB ¥ JIHIHAOB, MOrJa Iporudarbes
oJ, BO3AEHCTBHEM BeTpa, YTO IPHUBENO
K eé BOJIHEHHIO H ODPa3OBAHHIO 3a CUET
DJIEKTPOCTATHIECKOTO NPUTAXKEHUA OJ-
HOMeMOpaHHBIX My3bIpbKOB (puc. 85, 1).
IIy3bIpbKH NOAHHMAIKUCEH BETPOM H,
Puc. 85. ®opMupoBaHHe MePBUUHBIX MeM-  1afiasd Ha IIOBEPXHOCTH IUIEHKW, IIOKPHI-
Gpan: I — opHOoMeMOpaHHAS CTPYKTYPA; BaJuCh 3a cUéT ruapodobHOro B3aHMMO-
2 — aByxMemOpaHHAas CTPYKTYPa neficTBHA MeKAy HeIOJAPHBIMH XBO-
cTaMy MOJIEKYJ JHIHUI0B BTOPOH MeM-
opasoit (puc. 85, 2). BosHHKIINE TAKHM nyTém MeMOpaHBI B TeUeHHE MHJLIHOHOB
JIeT COBepIIeHCTBOBAINCH, IpHOOpeTas u3buparelbHYIO NPOHUIAEMOCTD, yCTo#-
YHBOCTH, YTO W NPHBEI0 K BOSHMKHOBEHHIO NEPBBIX OPraHU3MOB — npo6UOHMOE.
OHH TpeAcTaBIAAH co00i, IO BCeill BUAUMOCTH, MOJIEKYJIBI PHE, oxkpy:KEHHBEIE
GeIKOBO-THMUAHBIMA MeMOpanaMu. IIpoOMOHTOB MOMKHO CUMTATE OpeAIeCTBeHHN"
KaM¥ [OEPBHIX HACTOSIIMX KJIETOK, OJIHAKO B HUX He IIPOMCXOAMJIH CJIOKHEIE IPO-
Ieccsl 0OMeHa BEI[eCTB ¥ TOYHOE I'eHEeTHYeCKOe KOTMPOBaHUE. Ilepexox ot npobu-
OHTOB K IEPBHIM KJIeTKaM, 008/ al0IAM STUMH BaYKHEHIIMMH TPH3HAKAMH KHBO"
ro, 03HAYAJ MOSABJIEHUE HACTOAIIEH KU3HU ¥ 3HAMEHOBAJ co00#i Hauao opramye-
CKOil (6MOJIOTHUECKOH) 5BOMIOIUH.

Heontoyus: nianemapHas (2e0102UNeCKas ), Heopzanuieckas (xumuvecrkas);
nepeuyHas ammocepa; zunomesst: K0AYepEAmMHA, NEPEULHOZ0 OyiboHa, zeHe-
MUYeCKas; Koauepsayus; Koauepeammble Kanaiu; npomeuroudvl; MuKpocpepsL;
pubosumbl; nPOOUOHIMbL.

Bonpocel n 3agaHus

1. MNepeuncnuTe OCHOBHbIE 3Tarlbl XMMWHECKOW 3BONIOLMAN Ha Hawen nnaderte. Kakvwe xun-
MUYECKWME COEOMHEHWSA B HEW yyacTsosanu?

2. Kakue ycnoBusi U XMMUYECKME COAUHEHUS, NO MHEHWIO yu4EHbIX, BbNN HEOBX0AMMBI ANs
aBGUOreHHOr0 CUHTE3a OPraHMYeCcKMX COeaMHEHNIA 13 HeopraHudeckux? lNo4yemy HeBO3-
MOXHO MOBTOPHOE BO3HWKHOBEHWE XW3HM Ha 3emne?
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3. Kakum tpebosaHmaM O0MKHbI Bbinv YOOBNETBOPATE MONEKY LI OPraHUYeCcKMX BEWeCTs,
4TOObI XMMUYECKaa 3BOMIOLMSA MOMMAa NepenTn B opraHunyeckyio (buonoruueckyto)?

4. Ha ocHoBe Kakux MONEKYN U Kak BO3HUK MEXaHM3M reHEeTUYeCcKOro KonNMpoeaHusa 1 dep-
MeHTaunn? OTBET NPOUNNIOCTPUPYIATE NpUMEpamMK.,

HdononuurensHas nHpopmayus

B 1977 r. npu riyGOKOBOAHBIX MOTPYKEHUAX B OKe-
aHHYeCcKHX ’kexobax ObliIM 0DHAPYKEHBI PA3JIOMbI, TAK
HasbIBaeMEIe «YEDHEIE KYPHJBIINKH». Ha riyOnHe B He-
CHKOJIBKO ThICAY METPOB IIPH JABJEHWH B COTHH aTMochep
13 HHUX BBHIJENAIOTCA rassl ¢ remueparypoi +300 °C, xa-
paKTepHBle ANA BYJIKaHWYecKUX obmacteil (puc. 86).
Brnaromapsa UM BOZa B TAKHX MeCTax CHJIbLHO HACHIIIE-
Ha PA3IUYHLIMH COeIHHEHHSAMH CEpHI, MapraHma, JKeJe-
3a ¥ ap. BOKpyr «4€pHBIX KYPUIBOIHKOB» O0HADYIKEHBI
IPeCTABUTENH AeCATKOB BHAOB, POJOB, CeMeNCTB, Kiac-
COB pa3/IMYHBIX 0ECIIO3BOHOYHBIX JKHUBOTHEIX. KpaiiHe pas-
H000pasHbI 371eCh ¥ MEKPOOPIraHU3MBI, CPeId KOTOPBIX IIpe-
obnanaior cepobaxTepun. CyIlecTBOBAaHME TAKHUX «0A3HCOB
JKA3HHW» HA JHEe OKeaHa B YCJIOBUAX, HATIOMUHAKIUX Iep-
BODOBITHYIO 3€MJTI0, TIO3BOJIAET YUEHBIM H3YIATh HA4YaIbHbBIE
CTAIUH SBOJIONWH OPraHUYEeCKOI'0 MHEpA.

HexoTopsle y4€HEIe CYHTAIOT, YTO JKH3HE MOTJa
BOBHMKHYTH NOJO JbJIAMH, HOKDHEIBAIOIUMHA 3eMIIO.
BzaumozeiicTere dhopManbAernia, AMMHAKA B [IHAHHUCTHIX
coned Aayke IPH HU3KOH TeMIEPAType MOIJIO IPHBECTH
K 06pas0BaHMI0 AMHHOKHCIOT | GEJIKOB, a IO Jbga sa-  PHc. 86. «Uépabe Kypuis-
IMATHI BX OT TyOUTEeNbHBIX YILTPadHOIEeTOBEIX JIyIeH. IRy
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=D BcnomMHWTE, YeM OTAMHAIOTCA APYr OT Apyra NpPOoKapuoTHLIE W 3YKapUOTHbIE
=t KNETKWU, aBTOTPODHLIE U reTEPOTPOGHbLIE OPraHU3Mb.
HavanpHbie 3Tansl PasBHTHA OPraHWYecKOro MHpa Ha 3eMJe — HauMeHee

M3y4YeHHbIe BOTPOCHI 6monorun. B 3eMHOH KOpe MpaKTHYEeCKH He COXPAHHJIOCH
TaJeOHTOJOTHUECKHX CBHIETEJIbCTB CYIIECTBOBAHUA CAMBIX IIEPBEIX OPraHU3MOB —
npobuoHTOR. [lo KOHIIA HEACHOW OCTAETCA W SBOJIONWS MEePBEIX OJHOKJIETOYHBIX,
a TakKe MpeJIOChLIKM W MEeXaHH3Mbl II0ABJEHHA MHOTOKJIETOYHBIX OPraHu3MOB.
Hosm.nem{e IEePBBIX KJETOK. R&KHMPI OBLIM IO CTPOEHHIO U MHTAHHWUIO IIepBbIE
opranmamsl Ha Semuie? OHE 00UTANHA B BOJHON CDelie, HACBIIIEHHON MUHEPAJIbHBIMHA
COJIAMM M CHHTEe3HMPOBaAHHbBIMH aﬁHOPeHHHM HyTéM OpI‘aHH‘IECKHMH COeIJMHEeHHuAMH,
MO3TOMY, HECCIIOPHO, MOMKHO CUATATE, YTO HPOOMOHTEI HAIOMUHAJYM OJHOKJIETOYHbBIE
GopMbI 1 10 THITY TUTAHUA ObLIK rereporpodamu. Armochepa nepBodeITHON 3eMiin
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He coflep;Kaia KHCJI0poia, BCJIeICTBHE Yero AbIXaHre NPoOHOHTOB ObLI0 AHAPOOHEIM,
T. €. HX MeTafoJIu3M OCYINEeCcTBIAICA IyTéM OpoxeHHs.

Co BpeMeHeM cTpoeHHe MPOOMOHTOB YCIOKHANOCL. B IepByIo ouepeasb 9TO Koc-
HyJ0Cch UX 000n04KH. 3a cuér auddysnn dhochoaunuIoB 1 GeTKOB U3 OKPYIKAIIeil
cpefibl OHA MOCTEeNeHHO Mprobpesa YepThl CTPOEHHA HADPYIKHOH IIasMaTUdecKon
meMOpaHEl. MeM6paHa orpajguia IPpOOMOHTOB OT HEIIOCPEJCTBEHHOTO BO3JelCTBUA
BHEINHeH cpefnl M Giarojapsa cBoel m30MpaTelbHOH MPOHHIAeMOCTH obecredymnia
HaKOILJICHHE B HUX OIpeJeJéHHEIX BemlecTB. TeM caMbIM OBIIH CO3[aHBI YCIOBUA
IUIA OPOTeKaHWA BHYTPH NPOOMOHTOB BaXKHEHIIHX (DePMEHTATHBHBIX peakIuil
0o0MeHa BeIecTB M NpeBpalleHns sHepruun. PaKTHIeCcKn 3TO CTAl0 IPaHMIei, oT-
JleIgone TpoOMOHTOB OT MEePBBIX 00HOKLEMOYHbLX 0PZAHU3MO08, HATOMUHABIIHX
COBpPEMEeHHEIX IIPOKApHOT — GaKTepuu U IMaHOOAKTEePHH.

HeB03M0HO IIpeJcTaBUTh, YTO KU3HL [IePBOHAYAJILHO CyIIecTBOBaJa B (op-
Me TOJBKO OJHOTO BH/IA OPTaHM3MOB: OH Obl OBICTPO MCYEPIAN CBOH «IIePBUYHBIH
oyanoH»! Ilo BCell BHAMMOCTH, yIKe HA 9TOM JTalle OPraHNYecKOH 2BOJIIOIHUH I1PO-
HCXOAMJIH ONpeeIEHHbIE U3MEHEeHUs B CTPOEHHH U MeTabonn3Me mepBhIX OJHOKIIE-
TOYHBIX OPraHM3MOB. YCJIOBUA JKU3HH Ha 3eMJjie TOrJa BO MHOIOM OTJIHMYAJIUCH OT
COBPEeMEHHEIX, HO MEXaHM3MEI dBOJIONUH ObLIHN Te yKe caMble. Biarogapsa usMeH4H-
BOCTH OT/leJIbHBIE OJIHOKJIETOUHBIE OPraHM3MEl OKA3aJIMCh JIYYIIe IPHUCIOCODIeHHBI-
MH K BBIKMBAHHIO M Pa3MHOXKEHHIO B JaHHON cpefie, 9eM JApyrHue, a M03TOMY B II0-
cJeAVIOIMHX IMOKOJeHUAX NX HACIeACTBeHHbIe NIPU3HAKH CTAJH BCTPEYaThCH Jalle.
Hosble GOpPMBI JKHUBBIX CYIIECTB, BOSHUKIIHE II0J AeHCTBHEM IIPe0HOJ0THYecKOoi
dopMEI ecTeCTBEHHOro 0T6opa, B CBOIO O4epe/lb, BEI3LIBAIM 3HAUMTEIbHbIEe H3MEHe-
HUA OKDYIKAIOMIEH cpeAbl H TEM CaMbIM IOATOTOBHJIH YCJIOBHA, B KOTODBIX Jajee
IIPOMCXOJHJIA OPraHUuYecKasa dBOJIIOLMUA.

Isoaonua meraboauama. MeromeHnune 3anacoB a0MOreHHBIX OPraHHYECKHX Be-
IIECTB B «IEPBUYHOM OyJIbOHE» IPHBEJIO K 3HECTKOM KOHKYPEHIIUH 3a IHIeBhle pe-
CYDPCHI ¥ YCKOPHJIO 3BOJIIOIHIO TePBBIX OJHOKJIETOYHBIX OPraHU3MOB. ITO CO3ZAJ0
NPeANOCHUIKY IS OABJIeHHA aBTOTPO(MHOro crocoba NHUTAHUA.

IIpepmosararoT, 4TO MePBbIe ABTOTPO(HBIE OPraHU3MBbl HCIIOJb30BAIH B KAUeCTBe
HMCTOYHMKA YIJIEpPOJa YrJIeKHCJBIH ras, a B KauecTBe HCTOYHHKA JHEPIuM — 3Hep-
ruio XUMHYecKuX peaknuil. ITomo0HBIH THO MeTabo1M3Ma BeTpedyaeTcd Y COBpeMeH-
HBIX XeMOCHHTE3HPYIOIMUX OakTeprii: HUTpUGUIUPYONIAX, BOLZOPOAHBIX, cepobaK-
TepHii, Keye3zobaKkTepHil U T. 1.

Kpynseiimuii apoMopdo3 B pa3BUTHH JKU3HHU HA 3eMJie CBA3AH C IOABJIEHH-
em dorocuHTe3a. CKopee Bcero mepBbIMU (DOTOCHHTE3UPYIOIMUMH OPraHU3MaMH
ObLIH aHA’poOHBIE DakTepHH, clocobHBIE K azoTdukcanuu. McToUHMKOM 3Hepruu
uM cay:xmno ColHne, a MCTOYHMKOM IIPOTOHORB /I BOCCTAHOBJIEHHUSA YIJIEKHCJIOr0
rasa [0 OpraHHYEeCKHX COeJIMHEHUIl ABJIAJCA CePOBOXOPOJ (TaKoil GOTOCHHTE3 Ha-
3BIBAIOT AHOKCHUIE€HHBLIM, T. €. 0eCKHCI0POAHEIM). JINIIE MOTOM OPraHM3MBI, IIOXO0-
JKMe Ha COBPeMeHHbIe nuaHo0aKTepH#, OCBOMIH (OTOCHHTE3, B KOTOPOM HCTOYHH-
KOM IIPOTOHOB OBLIA BOZA M B KAYeCTBe MOO0YHOTO NPOAYKTA BBIAEIAICA KUCIOPO.
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B xoze sBomonuu nponecc GOTOCHHTE3A OCTEIIEHHO YCIOMKHANCH, DTO IPUBEIO K
TPEM OUEHBb BAXKHBIM MOCIEJCTBHAM, 00eCIeYHBIINM JadbHellee PA3BUTHE JKHU3-
HH Ha 3eMue. Bo-nepBhIX, CTANM CO3JABATLCA 3aMackl OPraHWYECKHUX BeIecTs, He-
o0xXoauMBble ANA OIATAHUS reTepPOTPOMHLEIX OPraHu3MoB. Kak clefcTBHe, BOSHUKIIO
MHOKEeCTBO rereporpodos. Bo-Broprix, B peayisrare hoTOCHHTE3a Ha SeMiie MOsA-
BUJICA KHCJIOPOJ|, CYLIECTBEHHO H3MeHHUBIINH ycaoBud xusHn. OGpasoBaianuce opra-
HHU3MBI, IEPBOHAYAIBLHO CIIOCOOHEIE UL K IPOCTOMY BHIXKHBAHHUIO B IPUCYTCTBHHA
kucinopoga. ITo Mmepe HakonIeHus ero B aTMochepe 3eMIU CO3AATNACH TPELIOCHLI-
KH JJIA MOABJIEHHA KJIETOK ¢ aspoOHBIM ALIXaHHWEM, KOTOpPOe dHepreTHdeckd B 19
pas addexTupHee, yem Oposxenune. Takum o6pasom, HApPAAY ¢ aHA3POOHBIM MeTabo-
JIA3MOM OPraHU3Mbl OCBOMJIH a9POOHBIN crnocob HM3BIeYeHHMs dHEPrHH. B-TpeThux,
KHCJIOPOJ B BEPXHUX CI0AX aTMochepr! cOpPMHEDPOBAJ 030HOBEIIM 3KPaH, 3aIl[ATHBE-
IIHH MOBEPXHOCTh 3eMJIN OT IYOUTENbHBIX YIBTPA(QHOIETOBBIX JIVdell W CO3TaBIINIA
VCJIOBHA AJA BBIXOAA OPraHU3MOB M3 BOJBI HA CYIIY.

9BOJIONMA NMEPBBIX KIeToK. IlepBhle OJHOKJIETOYHBbIEe OPraHU3MEI OBLIH KO-
AnepHBIMHE (Dpokapuoramu). OHu mosBUAMCE OKoJO 3,8—3,5 Mapxa ner Haszaz.
T'enernyecknii anmapaT y HUX, I0-BUAAMOMY, OBLT IIpeAcTaBieH Moaexkyramua PHE.
Ilospnee dysxknun PHE nepemnn x monexkynam [IHE, Tak Kak JByXIenodeuHas
CTPYKTypa cTabMJIbHee, YeM OZHOLEIOYeYHAas, H MOMeT KOMUPOBATLCA ¢ OoIbIeit
TouHocTeio. PHK crana BeimomHATE poss nmocpegauka mexay mosexkynamu JTHEK u
GenkaMm B IIpollecce pPeaM3anuu KJIETKOH reHeTHYecKoi WHMOpMAaIHH.

YcioBHA MKH3HE HAa 3eMjle MEeHAJIHUCH B IIEPBYIO OYepe/lb B CBA3H C IOHMIKEHUeM
TeMIepaTypel — 3eMid ocThiBasa. OpraEmsmMaM NPHILIOCH IpHCHocabIuBaTECH K
aTHM u3MeHeHHAM. I[lepBEle NIPUMHTHBHEIE OZHOKJIETOYHEIE — IPOKAPHOTHEI — IIO-
creneHHo ucuesanu. M Ha cMeHY npumiin HOBEIE, §0Jiee coBepIIeHHEBIe OJHOKJE-
TOYHBIE (POPMEI, Y KOTODPBIX MeHeTHYECKMH annapar 0s11 000co0/eH OT IATOILIA3MEBI
M YOAaKOBaH B ABOIHYI0 MeMOpaHy. Tax chopMupoBasocs SApo U BO3poOcja YCTOMH-
YMBOCTh MeHETHYECKOro anmapara kjierku. C mosABIeHHeM fAApa yCOBepPIIeHCTBO-
Bayica OuocuHTe3 Oenka, pasBHINChL BHYTPUKJIETOYHBIE MeMOpPaHHBIE CTPYKTYDEI
(9IIC, annapat I'oabIsKH, JTHCO30MBI U AP.), XAPaKTEePHbIE AJIA KJIETOK dYKAPHOT.

Korga m kak NMOABHINCH IepBble sAAepPHbIE OPraHU3MBI, HJIH dyKapuoTei? Ha
STOT BOIIPOC B HACTOAIEee BpeMA HET TOYHOrO OTBETa, HO MaJe0HTOJOrHYecKHe Ha-
XOAKH MO3BOJAT NPEAN0OI0KUATh, YTO BO3PACT EPBBIX 3YKAPUOT COCTABJIAET OKO-
a0 1,5 mapy ner. ITo moBoay HOABIEHHA 3YKAPHOT CYIIECTBYET HECKOJBKO THIIOTES.
Onna u3 HUX, Ha3BaHHAA 2UNOME30U MeMOPAHOZeHe3a, IPEANONATAeT, YTO IYKAPH-
OTHAsI KJIeTKA BO3HUKJIA U3 IPOKAPHUOTHOH NYTEM BOAYMBAHHUA €€ MJIa3MAaJIeMMBI
¥ 00pas3oBaHHUsA BHYTPHKJIETOYHBEIX MeMOpaHHBIX opraronaos (puc. 87). B momxsay
9TOH THIOTE3bl CBH/ETENLCTBYIOT AAHHBIE O ABOMHOM CTPOEHHH MeMOpaHBI AIpa,
MHTOXOHAPHI H XJIOPOILIACTOB.

HOpyrasa runoresa, copMyIMpPOBAHHASA AMEPHUKAHCKHUM yUéHHIM JIHHH
Maprynauc, noaydunia HagBaHHe CUMOLOMULECKO zunomesnt (2unomesa cumbuo-
zenesa ). CormacHo eif 9yKapMOTHASA KJIeTKa BOZHUKJIA B Pe3yJIbTaTe HECKOJIBKHX AK-
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TOB cMMOM03a IePBHYHBIX [IPOKAPHOTHBIX
opraausMoB. OgHa rpynna aHaspoOHBIX
reTepoTpodHBIX NPO6GMOHTOB BCTYIHIA
B cuMOMO03 ¢ aspOOHBIMH reTeTpo(HBIMHI
DaKkTepuAMH, U TAaKUM 00pa3oM IOABHU-
JIACh 3YKApPHOTHEIE KJETKH, ¥ KOTODPBIX
pOJIb 3HEPreTHYeCKUX OPraHOHJOB BEHI-
MOJHAJA MHUTOXOHApHH. [[pyras rpyn-
na aHa’poOHBIX reTepoTpodHBIX HPOOH-
OHTOB 00BEeIMHUAIACE HE TOJBKO C a3pob-
HBIMH IeTepoTPOdHBIMHI DAKTEePHAMH, HO
M C IePBUYHLIMH (POTOCHHTE3HDYIONIHMHE
nuasobakTepuamu. OT Heé BIOCIEACTBUH
o0pasoBaJnch 3yKAaPHOTHEIE KJIETKH,
¥ KOTOPBIX POJIE dHEPreTHYECKHX opra-
HOHJOB CTAJIA BBINOJHATE MUTOXOHAPHUH
u xJjopormiaactel (puc. 88).

Cpeau yuéHbIX OOJbIIE CTOPOHHH-
KOB B HACTOMAIEe BPeMA MMeeT I'HII0Te3a
cuMbuoresesa Kak Jy4diie 000CHOBaHHASA.
B nosb3y aTO# rumoTessl TAKMKe CBHJE-

saeaeatianGroreta: 1 — JTHE: TEILCTBYET BHEIIHee CXOACTEO MUTOXOH-
2 — MHTOXOHAPHS; 3 — XJOPOILIACT; JPHUI U XJIOPOILIACTOB CO CBODOLHOMUBY-
4 — szpo (CTPelKH YKA3HIBAIOT X0 sBoaio- LIAMM DAKTEPUAMH, HAJIMYINE B ITHX Op-
IOHH KUBOTHOH KJIETKH — cleBa — u pac- raHonpgax cobersenssix [IHK, PHE, pu-
THTEJIBHOH KJIETKH — CIpaBa) 60CcOM H CIIOCODHOCTE HX K MOJIYABTOHOM-

HOMY CYILIECTBOBAHHIO BHYTPH KJETKH.

ITomuMO oTHX ABYX Hambojiee MONYJAPHBEIX M'HIOTE3 BO3HHKHOBEHHA 3YKapH-
OT CYIIECTBYIOT M Apyrue. HampummMmep, eCTh NpeANOJiOKeHHe, YTO 3yKapHOTHl IPO-
HM30ILIHA OT aHA3POOHBIX OeCCTEHOYHBIX IPOKAPHOT, KOTOPhIe PA3BHJIA CIIOCOOHOCTE
K 9HIONHUTO3y. [Ipyras ramoresa OCHOBBIBAETCHA HA CXOJCTBe I'eHETHUYECKOTO KOJa,
cofep:kamerocsa B AnepHoil U mutoxouapuanbHoi [[HK. E€ CTODOHHHKH yTBEDIXK-
IAIOT, YTO 9YKAPHOTHI BOSHUKJM OT IPOKAPHOT, COJEPIKAIUX HECKOJIBKO TeHOMOB,
KOTOpbI€ PACIAJHCH HA YACTH, JABIIHE HAYAJIO CAMOCTOATEJIBHEIM CTPYKTYpPaM C
PasHBEIMH DYHKIHUAMH. BrocieacTBHH reHOMBI KJIOHHPOBAJIUCE H MOKPBLINCE JBOH-
HBIMH B OJHOCJONHBEIMH MeMOpaHAMHE, YTO IPHBEJIO K ((OPMHPOBAHUIO AApa, MUATO-
XOoHApHH, xaopomnactos, IIIC, annapara lonxsasxu u ap.

IlosiBsieHHE 3YKAPHOT CTAJIO KPYIHEHIINM apoMopd0o30M B PASBUTUM XKHU3HU HA
3emuie. DyKapuoOThHl 00aKa K CTA0HIBHBIM IeHeTHUECKHM ANIapaToM, W, KpoMe
TOro, y HUX KapAUHAJIbHBIM 00pasoM M3MEeHHJIMCh IIOYTH Bee (GYHKIIUH, IPUCYIIHe
IpOKAPHOTAM: pPasMHOMKEHHe, POCT, IUTAHWe M 3amuTa, — AJIA obecliedeHHA KO-
TOPBIX pa3BHJIACH IeJjiad CHCTEeMa HOBBIX OPraHOHUIOB.

Puc. 87. Cxema 06pa3oBaHus 3YKAPHOT Ny~
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AHaspobHasn MNepsas

DaKTepus «MUTOXOHOPUS» XKUBOTHAA
Knetka

3 AH&SDOGHI:gI
2 S — reTepoTpo MNepeas
pacTutensHas
Knetka
N

\I‘Ipot‘morn‘

94\9431

S B

Linanobakrepus
«xfioponnact»

Puc. 88. Cxema o6pasoBaHHA syKapuoT nyTém cumbuorenesa: I — JIHK; 2 — muToxoHm-
pusa; 3 — xmopomnacT; 4 — SAAPO (CTPEJKH YKA3BIBAKT MOCIEN0BATETLHOCTE IBOJIOIIHH)

O0dnoxemoyHble 0P2AHU3MbBL, ZUNOMEe3bl MeMOPAHOZeHe3a, cuMbuozeHe3a.

Bonpocbl u 3agaHua

1. Yem nepsblie HAacTOSILUME KNETKU OTNMHANNCL OT NPOBUOHTOB?

2. Kakve apomopd03bl NPOU3OLLNK B 3BONIOLUKM MeTabonmMama y nepebix KNeTok?

3. Kakoe 3HaueHve Ans pasBuTUS XU3HW HA 3emMne MMEeno BO3HUKHOBEHWe GOoToCUHTE3a?

4. Kakve apomMopd03bl NPOVU3OLLNM B 3BOMIIOLMW NEPBbLIX OAHOK/IETOYHbIX OPraHM3mMoB?

5. OxapaxkTepuayiiTe runoTeasl NPOUCXOXAEHWS 3YKAPUOTHLIX OpraHuaMoB. Kakaa w3 ru-
note3 cyuraetcs 6onee 060CHOBAHHON? OOGLACHUTE NoYemy.

6. B xuneom mupe Hambonee 4ETkas rpaHb NPOXOAUT HE MEXOY PacTeHWSMU WU XUBOTHbI-
MKW, a8 Mexay npokapuotamu u aykapvoramu. OBBLACHUTE noYemy.

HdononuurensHas nugpopmayns

CymecTByer mpeanoioxeHne, YTO Ha HAYAILHBIX 3TANAX OPraHUUeCKOH HBOIIOMHN
Haubosiee BEPOATHO BO3HMKHOBEHHE He OTZEJBLHEIX ()OPM OPraHM3MOB, a CPasy LEJbIX
uX coobmiecTr, CBA3AHHLIX GHOJIOTHYECKHM KDPYTOBODOTOM 3JeMeHTOB H DHEpreTHYe-
CKHMH npeBpamenuaMu. M3o1upoBanHoe CYIEeCTBOBAHKE IEPBBEIX OPraHU3MOB — IIDO-
OHOHTOB — B «IIePBUYHOM OYyJbOHE» CErOAHA MHOTMM YYEHBIM LPEICTABJIAETCHA Ma-
J0BepoATHEIM. Ilo MX MHEHHIO, Ha HAIIeH [JIAHeTe MOIJIH YCTOIYMBO CYIIECTBOBATE H
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DBOJIOIIMOHHPOBATE TONBKO yie CIOMHUBIIHEeCH Hagopranu3MeHHBIE GHO.TIDI‘H"-IECRHE CH-
cTeMbl — GHOIEOLEHO3bI, IOCTPORHHBIE U3 COOOIECTB OPraHU3MOB H KOMIIOHEHTOB Heop-
ragmueckoil nmpuposl. IlociegHue HayYHBIE N3BICKAHUA CBUETEILCTBYIOT O TOM, UTO B
,EDEBHeflmPIX TOPHBIX ITOPOIax BOSpﬂCTOM 0OKO0JI0 4 MJIDJ JieT, T. €. IO4YTH OJHOBO3pAacCT-
HEIX C CAMOM IJIAHETOI, yike BCTpPeualoTCHA co00IecTBA MEKPOOPTaHHU3MOB Pa3IMUHBIX
BHJI0B, HACEJSBIINE APEBHIOK 3€MJIIO.

§23. ®opMupoBaHMe HaaLApPCTB OPraHu3mMoB

B PaccmoTtpute puc. 89—94. Yem otavyaloTca ApYr OT Apyra OpraHusmbl, U3o-
s OpaxéHHble Ha pucyHkax? MpeacTaBuTensMn Kakmx CUCTEMaTUYeCKUX rpynn
OHW ABNAIOTCA?

B macrosmee BpeMsa OOJBIIMHCTBO YYEHBIX CYHTAIOT, YTO CPa3y IOCJEe BOZHUK-
HOBeHHd [IePBLIX OPraHM3MOB IPOM3OIILIO0 UX pasdlesieHHe Ha IPOKapHoT, 3YKapHOoT
1 HekJeTodHBIe (Gopmbl xu3Hu. [IOCKOIBKY reHeTHYeCKHH KOJ ¥ HUX OJHHAKOB,
MOKHO IPeANOJIOKUTEL Hatuure obmero npeaka. OH MOJy4YHJ Ha3zBaHHE NPOZEHOMm,
T. e. mpapoguTenas (puc. 89).

Hannaperso Ilpokapuorsl. [peacrasuteneit magnapersa IIpoxapuomst (OT JaT.
pro — Tepej, paHbIlle, BMECTO U Iped. carion — AAp0) OTHOCAT K CAMBIM ADEBHUM
opraEW3MaM Halllell niaHeTsl. B HacToAmlee BpeMsA OHM IPEACTABJIEHBI OJLHOKJIE-
TOUYHBEIMH (hopMaMu, NPHHAAJIEKAIIUMH K HapcTBy [[podanKu.

IIpUMHTHBHBIE IPOKAPHOTH (apxefakTepHn) COXPaHHMIM 3HAYUTEIbHOE CXO/-
¢TBO ¢ mpobuonTamu. Bee 0HE sABIAIOTCA aHA3POOAMH M IPUCIOCOOHINCE B ITpomecce
HAMOAJAIITAIIMY K KH3HH B SKCTPEMAJIBLHBIX YCIOBHAX — B FOPAYHX W BYJKAHWYE-
CKWX MCTOYHHKAX, COJIEBEIX pacTBopax (ramofaxkrepun) u T. 0. OcTaabHBIe IPOKa-
puoTs! (aybakTepun, okcudoTOGAKTEPHH) MIMPOKO PACTPOCTPAHUIINCE 110 3eMe U
3aHANH NPaKTHUeCKH Bce skogornyeckmne Humu (puc. 90). Cpenu HEX B ganbHeH-
IIIeM IIPOM3O0ILIA HAHOoAfANTAIAA IO coocody NUTAHHUA, B Pe3yJIbTare 4ero obpaso-
Banuchk GoroTpodHBIe, XeMOTpOoMhHBIE U reTepoTPOMHBIE OPraHN3MEI.

Hanuaperso Dykapuorsl. Bo3HMKHOBeHNE AlePHBIX OJIHOKJIETOYHBIX OPTaHHu3-
MOB 03HAMEHOBAJIO IPHHIHIIHAIBLHO HOBBIM dTall B 3BosIonuH 'ku3Hn. CoBpeMeHHbBIE
NpeACTABHTENN HaAUapcTBa dykapuoms: (OT rped. € — XOPOIIO, MOJHOCTBIO U
carion — AIp0) ABIAKITCH OAHOKJIETOYHBIMHA, KOJTOHHATBHEIMHA 1 MHOTOKJIETOYHEI-
MH OpPraHH3MaMH, OIPHHAIIEKAIMUME K TpéM mapcrBam: Pacmenusd, Husomuoie,
T'pubvr. IX KJI€TKU B XO/€ SBOJIOIMH IPHOOGPeIM PAJ BAKHEHIINX apoMOpP(O30B.
ITomuMmo szpa u Gojiee CIOMKHBIX, Y€M Y IPOKAPHOT, OPraHOU0B, ¥ HUX MOSBHUIHCH
MUTO3, TIOJIOROH mpoLece, TAIIOUAHOCTE, Meifo3 I MHOTOKJIeTOUHOCTE. PacemoTpum
OTZeBHO 3TH IBOJIONUOHHLIE IpeodpasoBaHus, NO3BOJHBIIHE YKAPHOTAM PACcIpo-
CTPAHUTELCH 10 3eMJie ¥ 3aHATH T'OCHOJCTBYIONIEE [OJOKEeHHE.

@opMUpPOBAHUE SAApA M MOABJeHHe OoJiee CIAOMKHEBIX IO CTPOEHHI0 XPOMOCOM
CO3aI0 TIPeANOChLIKY [ PA3BUTHA ¥ 9yKapuoT 0coboro crmocoba HEIPAMOro je-



123
§ 23. ®opmupoBaHMe HaAUAapCTE OPraHu3MoB

MNPOrEHOT

lMpeplwecTBEHHUK MNpepawecTBeHHUK MpeawecTBeHHNK
aykapuoT aybakTepuit apxebakTepuii

@@@

MepnnexHas ‘
3BOMIOLMA Rt
gt MmoxOanun ! 3BONIOLINA
XnoponnacT *
NEeNeTH SybakTepui ApxebakTepuu

Puc. 89. Cxema NpoMCXOMIEHHA IPOKAPHUOT, SYKAPHOT M HEKJETOUHBIX OPraHU3MOB
OT IporeHoTa

Puc. 90. IIpoxapuors:: 1 — ramobaxrepun; 2 — KHINEYHAS NAT0YKa; 3 — MUAHOBAKTEPHH
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JIeHHS KJIeTKH — MHT03a, 00eCIeuyHBAaIOIIEero cTPoro paBHOIEHHOE paclpejese-
HHe FeHeTHUYECKOr0 MaTepHajia MeX/y AOYepHHMH KieTKaMu. IIpokaproTsl Mor-
JIU JeJHThCH TOJBKO OIPAMEIM [ejeHHeM (aMHTO30M), T. €. IEPEIIHYPOBKOH KJeT-
KW HAJBOE, IPH KOTOPOM reHeTHUYECKHII MaTepHall paclupesieiajica He BCeraa pas-
HOMepHO. BOBHMKHOBeHUE Y AYKapHOT KJAETOYHOTO IEHTPa ¢ MHKDPOTPYOOUYKaMM,
GOpMHUDPYIOIIUMHE BePETEeHO HeJIeHUA KJIETKH U eé IHUTOCKeJeT, CIeJalo 3TOT Ipo-
mecc yipaBifdeMbIM U 6oJiee TOYHBIM.

ManwpHeiiliee yCIOKHEHHE B X0/ 9BOJIIONUHE 3YKAPHOT NPUBEJI0 K BOSHHKHOBE-
HHIO I0J0BOro mporecca. Cpeiu OZHOKJIETOYHEIX 3YKAPHOT BCTPEUYAJIHCh KJIETKH ¢
HOJAPHBIMH cBoMcTBamMu. OHM NPUTATHBAIKCE IPYT K APYTY M, IONAPHO CAMBAsACS,
00pas30BEIBAIH JHILUIOHAHYIO KJIETKY — 3UIOTY.

Yro 03HAYAJNO IJA SBOTIONHAHE BOZHHKHOBEHHE NHILIOHMAHOCTH? Bo-mepBHIX,
Yy IHILIONIHBIX KJETOK BCH HAacileACTBeHHasa HH(MODMAIHA OKA3alachk VIBOEHHOM,
T. €. TaKad KJIeTKa II0 CPaBHEHHIO ¢ TallJIOMHOMH cTaja 6ojee yCTOWYMBOM K pa3ind-
HBEIM BPeJHBEIM MyTamuam. JIroGoe nospexgerue nenu [JHE y Taknx KIeTox BoccTa-
HABJIHBAJIOCH AyOmupyiomuyM yuactkoMm [THK romonoruanoi xpomocomsl. Bo-BTODEIX,
NHUILIONIHOCTH IIPUBeJA K IOABIEHHI0 Mei03a — 0coboro Tuma JAejleHHs KJIEeTOK,
YTO Pe3KO YBEJIHYMJIO BO3SMOXKHOCTE HACJIEACTBEeHHOH HM3MEHYMBOCTH OPTaHH3MOB.
B xoze 9BOJIOIMH 3TOT NPU3HAK 3aKpENHJICA KAk IoJe3HEIH. B pesayneraTe ecte-
CTBEHHOTO 0TOOPa BO3HMKJIM COBEDIIEHHO MHEIE dYKAaPUOThI, KOTOPHIe 60IBIIYIO
YacTh BpeMeHH NpebbhIBajii B AUIIOMJHOM COCTOSHHH. lannompHas CTAlWsA XKH3-
HeHHOI0 IIMKJIA CTajla Y HUX KPATKOBPEMEHHOI.

B IENIOMIHBIX KJEeTKaX COXPAHAJIMCH B PEIIECCHBHOM COCTOAHHY MYTAIlHH —
pesepB HACIeACTBEHHOH M3MEHYHBOCTH OPraHm3MoB. BeiencTsrue KOMOMHATHBHON
M3MEeHUYMBOCTY PE3K0 YBEeJIHYMIACH BOBMOYKHOCTE IPHOOPEeTeHNA 3yKapHOTaMH HO-
BBIX NIPU3HAKOB B XOJie 3BOJIIOLHN, B PE3YJIbTAaTe Yero YCKOPHJICA e TeMIl.

Emgé ofuuM KpYIHEIM apoMop(030M B PASBHTHH OPraHMYeCKOro MUpa Ha 3emie
CTANO MOABJIEHUEe MHO20KAemouHocmu. I'1aBHOe eé NperMyIecTBO Iepe] OTHOKIe-
TOYHOCTBIO 3aKJHYAeTCsd B TOM, YTO BCE KJETOYHBIE CTPYKTYDHI M MEXaHH3MBI IO~
BTODAJINCH MHOTO Pa3, YTO YBEIWYHBAJIO IIAHCH MHOTOKJIETOYHLIX OPTaHH3MOB Ha
BEDKHBaHWe. IIpoMexyToOdYHOM cTajuell HAa IyTH K MHOIOKJETOYHOCTH ObLIa KOJIO-
HuajdbHas GopMa XuBoro. B Hell Bce KJIETKH HMEIOT OJHHAKOBOE CTPOEHHE U BBI-
TMOJHAIT OJHU MU Te ke QyHKOuH. IIpH onpeieN€HHLIX YCJIOBHAX KOJOHHA MOMKET
pacnazaTbca U 00BeAHHATHECA cHOBA (puc. 91).

OCHOBHEIM CIIOCOOOM (POPMUPOBAHMA MHOTOKJIETOYHOCTH CTAJIO, O-BUAUMOMY,
MHATOTHUECKOe JieJleHHe MATePMHCKOH KJIeTKH, He COMPOBOMKIA0IIeeca PACcXOKae-
HHeM 00pasyIoIuxca JOYePHHX KJIEeTOK, T. e. npobirerne. OTAe bHEIM BADHAHTOM
IpOOJIeHUA MOXKHO CUYUTATE PA3BUTHE MHOIOANEDHBIX KIETOK. CoBpeMeHHBIM IIPej-
CTABUTEJIEM TAKUX MHOTOSJAEPHBLIX OPraHH3MOB SBJISETCHA ILIeCHEBBIH IpHO MYKOD.
Ero Teno mpeacTaBiaser coboil ONHY THTAHTCKYIO Da3BETBJIEHHYIO KJETKY C MHO-
sxecTBOM fAfep. JIerKo mpeacTaBuTh, UTO 0Opa30BaHHE IIEDETOPOJOK BHYTPH TAKOM
MHOTOANEPHOH KJIeTKHM MOIJIO TAKsKe IPUBECTH K MHOIOKJETOYHOCTH (puc. 92).
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CnopaHruia
Co criopamu

MHorosigepHblii
MuLenuin

Puc. 91. KororuaabHas BOAOPOCIb TOHHYM Puc. 92. IlnecHeBEli rpub MyKOp

QODMHDOBB.HPIE MHOTOKJIETOYHOI'O Oprasmsma — IIpo1ecc JIJIHTEJII:HI:II‘:I U CIIOXK~
HeIi. [lo-BHAMMOMY, B DASHEIX IIADCTBAX OPrAHU3MOB OH IPOXOJNI II0-PA3HOMY, HO
BCerja CONpOBOXIANCH Ju@depeHuuposroil, UInu cneyuaiusayuell, KIeToK, TKa-
Hell, OPraHoB U CHCTEM OPTaHOB N0 BBIMOJHAEMBIM (QYHKIIHAM.

JIOJ’II‘OE BpeMs CUHUTAJIOCh, YTO MHOTOKJIETOYHOCTE ABJIAETCA BEHIIOM 3BOJIHOIIN-
OHHOM opraHusanuu sykapuor. OpHako ceiiyac o6HapyKeHBI OPTraHU3MEI elé 6o-

Jee CJIOXKHOro cTpoeHus. Hanmpumep, npeacraBUTeIH
Tuna Kumnregnonosoctabie — cudoHOOPE — 0018848~
10T HaAMHOTOKJIEeTOYHOH opraHusanuei (puc. 93). Or
KOJIOHUM OHH OTJIMYAIOTCH WHBEIM CTPOEHMEM HEKOTO-
DPBIX OPTraHOB M TEM, YTO MMEIOT OOIIVI0 HEPBHYIO CH-
cremy. VIX MOMKHO Ha3BaTh «CBEPXOPTaHUZMAMH », TAK
KaK OHM 00pasoBajvch, MO-BHAMMOMY, B Pe3yJbTaTe
o0beIMHEHHA HECKOJLKHX CAMOCTOATE/IbHBIX MHOIO-
KJIETOYHBIX OPTaHM3MOB B eJHHOE IIeJioe.
Hexnerounas dopma xusan. Kpome opranuamMos,
HMeIUX KIeTOYHOe CTPOeHHE, CYIIeCTBYeT U HeKJIe-
TouHAasA (popMa MKHU3HHU, KOTOPYIO OTHOCAT K ILAPCTBY
Bupycet (ot nar. virus — sa). BUpycel HMeIOT CBOM-
CTBa, KOTOPEIE MO3BOJAKT CUHTATH UX KHBBIMH CY-
IeCTBaMM, HO MOTYT PACCMATPHBATHCA M KAK I'MI'aHT-
CKHe MOJIEKYJIbl HYKJIEOIPOTeHJ0B. BUupychsl o6nagamoT
HACJEICTBEHHOCTBIO M U3MEHUYHBOCTHIO, B TO YKe Bpe-
M#A OHM He CIIOCOOHBI K CAMOCTOATENBHOMY 0OMeHY Be-

Puc. 93. Cudonodopa
dusanusa
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PHK IecTB, He MMEKT pPAfa OPU3HAKOB JKH-
i BOT'0, HAIIPUMEP, CIIOCODHOCTH K CAMO-
BOocmpousBeseHHI0. [lo-BHAEMOMY, OHH
IpeAcTaBIAAT c000i Kak OBl mepexoj-
HYI0 TPYINY MEXIY KHBOH M HEXHBOH
npupooi. BOJBIIHHCTBO BUPYCOB COCTO-
ar u3 monekya JHK win PHK, nokpsi-
THIX 3AM[UTHOH JHUIIOIIPOTEHHOBOH 000-
noukoit (puc. 94).

DBOMWIUOHHOE IPOMCXOMKIEHHE
BHUPYCOB [0 CHX IIOP OKOHYATeJIbHO HE
BEIACHEeHO. CyIlecTByeT HeCKOJbKO T'H-
notes. CoryiacHO OJJHOH W3 HHUX BHPYCHI
NPOM30ILTH OT HaKTepHil, IPHCIOCOOMBIIMXCA K BHYTPHKJIETOYHOMY ITAPA3UTH3IMY
¥ YTPATHBIIHX B CBASH C 9THM CBOM opraHeinsl. Ilo apyroii rumorese BUPYCHI BO3-
HUKJIHM IO IOSBIeHUA KJIeTOK M NePBOHAYAIBHO IPEJCTABIAIH c000ii IPUMHUTHBHEIE
JKUBBIE CYIecTBa, 00/1a1ABIINe IPOCTEHIITMMY XHU3HEHHBIME (YHKEIuAMH. B nponec-
ce HBOJIIOIMK OHM OBLIM MOTJIOMIEHBI KJIETKAMH IPOKAPHOT U 3YKAPHOT ¥ CTANH HX
BHYTPHKJIETOUHBIMHM napasuramMu. Haubosee BepoATHOH cUUTaeTCA IepBas MHIIOTe3a.

JBOJIOIINOHHOE 3HAYEHHE HEKJIETOYHOH (GODMEI KU3HH, NO-BUIUMOMY, 3aKJI0-
YaJIoCh B TOM, YTO C €€ TOMOIIBI0 OCYIIEeCTBIAJCA 0co0bIi cIocod mepeHOca reHe-
THYECKOH WHMOPMAIMH OT OJHOTO OpPraHM3Ma K Apyromy, 6arogaps 4emMy NOSBH-
JINCH IIPOKAPHOTHEIE W 3YKAPHOTHLIE KJIETKH C HOBBIM MeHeTHYECKHM MaTepHaIOM
M, COOTBETCTBEHHO, C HOBBIMH CBOMcTBaMH. [IJoMEMO 3TOT0 HEKOTODEIE BUDPYCHI BbI-
3BIBAIOT MYTALWH M BEICTYIAIOT B 9BOJIONHH KakK (GaKTOpBI-MyTareHbl.

Puc. 94. Bupyc tabaunoit mozanku (BTM):
1 — muxpodororpadhua; 2 — cxema
CTPOEHHA

ITpozenom; nadyapcmea: IIpoxapuomut, Jyrapuomet, Hexremounsie opzanus-
Mmul; yapemea: [pobanku, Pacmenus, Husomnbsie, I'pubvl, Bupycol; MHO20K Le-
moyHocms; Ou@pepenyuposka (cneyuanru3ayus) Kiemok.

Bonpocbl u 3apaHuna

1. Ha 4ém ocHOBaHO BbiAgneHwe cpenn opraHu3moB Tpéx HaguapcTe? Kakve dakTbl cBu-
DETenbCTBYIOT 06 MX 3BONOUNOHHOM poacTee?

2. Kakue u3 coBpemMeHHbIX OpraHn3MoB npuHagnexart K Haauapctey lMNpokapuoTtel? Modemy
MHOIMe NPEeACcTaBUTENM 3TOM0 HAALAPCTEa 0BUTAIOT B 3KCTPEMATbHBIX 01 KU3HW YCNOBUAX?

3. Kakue apoMopd03bl NPOM30OLWNN B 3BONOUMKM 3yKapruoT? Kakoe 3HavyeHune 0Na passutus
XU3HU MMENM 3TN 3BOMIOLIMOHHbIE NpeobpasoBaHna?

4. KneTKu HeKOTOPbIX MPOKapWOoT, HanpuMep LmaHobakTepuid, nHoroa obpasyloT HeCTONKne
o6beauHeHWs, HaNoOMUHaLLME KONOHWKM, HacToAwan MHOrOKIETOMHOCTb Kak KPYrnHenwmni
apoMopd03 B PA3BUTMI XWN3HU XapakTepHa ToNbKO Ans aykapuoT. OGbACHUTE noyemy.

5. Kakyl ponb B 3BONOUMK MOrMK Urpatk BUpycel? OTBET NOACHUTE.
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Hononuurensnas nugpopmaymns

BosHMKHOBEHHEe MHOTOKJIETOYHBIX ODPraHM3MOB O0BACHAIOT ABe HAYYHBIE TEODHH,
chopmynrpoBaHHbie emé B XIX B.

CornacHo meopuu gazoyumenivl, TPEeANOXKEeHHON PYCCKUM y4éHbIiM M nbéil
HUnbpuuom Meurnukossim B 1886 r., ncxonnoit GopMoii MHOTOKJIETOYHBIX OPraHU3MOB
OBLT I'UMIOTETHYECKUI OprainaM — ¢gazoyumenna. OH COCTOSAN U3 CJIOA TMOBEPXHOCTHBIX
KJIeTOK — 3KTOJZePMbl — H BHYTPeHHeH KJIeTOYHOH Macchl — NapeHXHMbl. Hapy:KHBIH
CJIOM KJIeTOK y (paromMuTe Ikl MOT BBINOJHATL GYHKI[MH OrPAHMYEHUS, BHEIITHET0 0OMeHa
¥ JBHJKEHHs, BHYTDEHHUI — MHINeBapeHHsA.

Ilo meopuu zacmpeu, BHIIBHUHYTOM HEMENKHM YYEHBIM JpHCTOM ['eKKeJeM B
1872 r., npeaKoBBEIMH (POPMaMH MHOTOKJIETOYHBIX OPraHU3MOB ABJAIHCH JKI'YTHKOBbBIE
npocTeine, KOTopkie 00pasoBai OJHOCIONHYI0 CHEepPHUECKYI0 KOJIOHHUIO, MOA00HYIO
6ractyne — Gnacren. JansHeHIIas 2BOJIONHAA 9TOH KOJOHHH ILIA MYTEM BOAYMBAHHUSA
eé CTeHKH BHYTPb, UYTO IIPUBEJO K 00PasoBaAHHMIO ABYXCIOMHOrO0 MHOTOKJIETOYHOTO Op-
raEusMa, ImoflobHOro racTpyne — zacmpeu. Eé crpoeHue ObLIO CXOJHBIM CO CTPOEHHEM
KHINEYHOIOJOCTHRIX }KUBOTHBIX, KOTODPEIE CTOPOHHHKAMHY 9TOM TEOPHH PacCMATPHBAIOTCH
Kak HavaJdbHadA GopMa BCeX MHOTOKJIETOYHBLIX OPraHM3MOB.

§24. OcHOBHbIE 3Tanbl 3BOJIIOLUM
pacTUTeNnbHOro Mmmpa

3 ) Paccmotpute puc. 96—99. Yem oTnmMyaloTes pactenus, M3o6paxeHHbIe Ha pu-
= cyHkax? lNpeacTaBUTENS MU KaKMXx CUCTEMATUHYECKUX MPYMN OHW SBNRAIOTCH?

C camoro Havana 9BOJIONUA PACTEHHI M XHWBOTHLIX IIPOUCXOJMJIA BO B3aMMO-
cBA3H. PacTeHNA MOCTABIANH AN KUBOTHBIX NUINY ¥ KUCJIOPOA, T€, B CBOIO ode-
pensb, cCHAOXKaJIH UX YyIIeKHCIbIM razoM ¥ ypodopernusmu. OnHAKO BeayIas pojb B
3BOJIIOIIUM NIPUHAIJIeKaIa BCE-TAKH PACTEHHUAM, TaK KaK MMEHHO OHM 00pasoBaIu
OCHOBHYIO Maccy NepBHYHOI0 OPraHHYeCcKOro BeIIeCTBa U KUCI0poJa, 6e3 KOTOPBIX
ObL1a OB HEBO3MOXMKHA 3BOTIONUA KUBOTHEIX. OGN X0/ SBOIONUHA PACTUTEILHOTO
MHpa OpejcTaBieH (pUIoTeHeTHIeCKHM ApeBoM (puc. 95).

#Kn3ne B Boje. IlepBrie pacrenns — Bogopociau. PogoHAYAILHUKAMY PaCTH-
TeJbHOI'0 MHpa ABJAIOTCA HU3IIHe pacTeHus — godopocsiu. OHM BeIyT HAYAJO OT
JpPeBHEHIITNX OPOKAPHOT — nHuaHobaKkTepuii. B cBOéM pasBUTHH BOZOPOCIH IIPOII-
JIM YCJIO3KHEeHHEe OT OJHOKJIETOYHOCTH Yepe3 KOJOHHATBHOCTh K MHOTOKJIETOYHOCTH.
B ux XKM3HeHHOM NIUKJIe HAMETHJIOCh pasjefieHHe Ha [JBA IOKOJIEeHHA: 0ecnoJoe
(cnopogum) u nonosoe (2amemogum) (cm. puc. 100).

MHOI‘OKJ!CTO‘{HBIE BOZOPOCJHN B X0/ 3BOJIIOIMM NOCTHUIJIM KPYIHBIX pa3dMeposB,
HO OCTaJIMCh HABCEr/la CBA3AHHBIMHU ¢ BOZOH. O0bACHAETCA 5TO HE TOJLKO TEM, YTO
KJETKH MX Teja (CIOeBHINA, MJIH TaJioMa) OBICTPO BHICHIXAKOT HA BO3AYXe, HO M
TeM, YTO UX PaMeThl MOTYT NePeABUraThCA TOJBKO B BOAHOI cpege. IIpucnocobienue
BOJOpPOCJIell K XHM3HH B BOJle BBIDAXKaeTcd M B MOABJEHHH Y HAX PasHOOOPa3HBIX
MUTIMEHTOB, ¢ IOMOIIbI KOTOPBIX OCYIIeCTBIAeTC (DOTOCHHTE3. 3eJIéHbIe BOAOPOCIH
cofiepsKaT B xpoMaTodopax MPEeHMYIIeCTBEHHO 3€JIEHbIM MUTMEeHT — XJIOPOMUILI 1
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DeyponsHble o, -
e % [MokpeTocemeHHble

- OpHOpONLHEIE

['MHKroBble

KpacHble Booopocnu
(BarpsiHku)

Bypuie
BOLOPOC/N

LinaHoBakTepun "?T

Puc. 95. PuioreHeTHYECKOE APEBO PACTHTENBHOI'0O MHpa

K XWBOTHBLIM
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00UTalOT B BEPXHHX CJIOSX BOABI, XOPOIIO HPOHHIAEMEIX /JIsi CONHEIHOTO CBETA.
Byprie Bofopocin BeTpedaoTes riy6ake, re cBeTa MeHbIIe, TOITOMY, IOMHEMO 3e/16-
HOT'0O IUI'MEHTAa, ¥ HHX eCTh OyphIii, obecreunBaIOIIHI NOIOJIHATEIEHOE IOTIOIIeHHe
conHe4HBIX Jaydeii. Kpacuele Bomopocau (farpsHkmM) oburaoT Ha TIyOHHAX, THe
cBeTa npaxkrudecku HeT. JlocTHralomue TakHX rAayOHH rosybble Jy4YM COJHEUHOTO
CIeKTPAa IOIJIOIIAIOTCA KPACHBEIM M CHHHM nurMenramu (puc. 96).

HexroTopsle ogHOKI€TOYHBIE BOJOPOCIH B IPOLEcce 3BOJIONMM MOILIH 110 MYTH
HAMOAANTAIY M OCBONJIN HOBBIE CPe/IbI ¥KU3HM — HA3EeMHO-BO3YIIHYIO ¥ BHYTDH-
OpraHu3MeHHyw. Tak, XJIOPOKOKKOBBLIE BOJOPOCHHM CTAIHM OOMTATH HA BIAMKHON
[I04YBe, Ha II0BEPXHOCTH KaMHeH M Ha Kope JepeBbeB. OT/e/bHbIE 3eI6HEIe H KpAc-
HBI€ BOJODOCIMA IPHCIOCOOMINCE K KH3HH JayKe Ha CHEIY M BBIBBIBAIOT €T0 3eé-
HOe U KpacHOe «IIBeTenue». Pajg ofHOKIeTOYHEIX BOZOPOC/Iel, HAIpUMep XJI0pesa,
obpasosann ¢ rpubaMy COBMECTHYIO (DOPMY CYINECTBOBAHUA — JIHIIANHUK — HMIH
CTaH IOCTOAHHBIMH CHMOMOHTAMH KODAJJIOBEIX IOJIUIIOB M MOJLIIOCKOB.

Puc. 96. Bogopocan: 1 — zenénwte (xaamodopa); 2 — KpacHble (puanodopa); 3 — Gypeie
(MakponHcTHC)
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Brixox Ha cymry. Ilepssie cniopoBsie pacrenus. Berxos pacTeHuil Ha CymIy CTal
KPYIIHBEIM apoMopd030M B Da3BUTHH KU3HA Ha 3eMle. O= 0Bl HOATOTOBJIEH BCEM
IpeIBIIYIIMM X040M OPraHHYecKo# ¥ HeOPraHuIeCKOM SBOJIONIH: nousoobpasoBa-
HUeM, HAKOIUIEHHEM B aTMocdepe MOJEKYJISPHOTO KHCI0poAa U (GOopMHUPOBAaHHEM
030HOBOTO 2KpaHa, IuddepeHIHPOBKOH KIeTOK U IIOSBIEHHEM TKaHEeM.

CyxomyTHBIE PACTeHHMS MPOUSOLLIH OT 3eJEHBIX BOAOPOCIEH, O YeM CBH/ETeN b
CTByeT IPHCYTCTBHE B X KJeTKaxX IHIMeHTa xnopoduiia. HenspecTHad mpeaxkoBas
dopMa nana JBe SBOJIOIMOHHBIE BETBH: OJHA U3 HUX IPHBeJa K BOSHHKHOBEHHIO
PUHHOMHUTOB, & APYras — K MOABJIEHHIO MXOB.

[lepBEle HA3eMHBIE DACTEHUS — PUHUOPUMbL — HEe UMeIH OTYETIMBOTO Jese-
HHUA Ha KODHH, cTe0JM W JUCThA U 3aHMMAJH IPOMEKYTOYHOE MONOKEeHHe MEeHLY
BOZOPOCIAMYU H HA3EMHBIMHM pacreHHAMH (cM. puc. 45, I). OpHako ¥ HEX pasBH-
JIKCH IOKPOBHAS M MPOBOAAIAA TKAHH, 00eCcIedHBINME UM SALIUTY OT BBICHIXAHIA
B HA3eMHO-BO3AYITHON cpele W TPAHCIOPT PACTBOPDOB IHTATEJLHBIX BEIECTB.
B xXH3HeHHOM LUMKJe HEePBbIX HA3EMHBIX PacTeHHil cTaj] mpeobianaTs cuopodur,
7. e. IOKOJeHue, natomee coopsl. C 06pasoBanHeM TEaHe#d y HAX PA3BUJIHUCEH Opra-
HBI CO CIIEI[MATM3MPOBAHHLIMEA QYHKIUAME. B HX cTe0IAX HOABUINCH TPOBOAAIIME
Ny4YKH, Ha HEXKHEH JacTH mo6eros c)oOpMUpOBANMCE TOHKHE BRIPOCTHI, HAIOMHHA"
J0IIHEe KOPHEeBbIe BOJOCKH. [lanbHeillee yCIOXKHEHHE CTPOEHHA OPraHOB M 9BOJIO-
[iA PA3MHOKEHUA NPUBEIH K TMOABJIEHHI0 HACTOAININX Ha3eMHBIX pacTeHHil, IpH-
criocoOIeHHBIX K MXU3HHU HA CyIIe U e€é OCBOCHMIO.

Bropas 3BOMIONUOHHASA BETBR — MXU — OKa3aJach MeHee npucroocobIeHHON
K JKM3HM HA CYIIe H, II0 MHEHHIO DOJBINHHCTBA YIEHBIX, SABJIAETCH TYIHKOBOH
(pme. 97, 1). Mxu cranm pa3BUBATHCH B HANPABJIEHUH npeobiajaHAA B MHMU3HEH-
HOM IMKJIe IOJIOBOTO MOKoJeHrs (raMeToduTa), rae coopo@uT paspuT cnabee u 1e-
JIATKOM CYIIECTBYeT 3a cuér rametodura (cM. puc. 100, 2). [lna mososoro mpomecca
rametoduTy MX0B Tpebyerca cBobOAHAS BOAA, & TAK KAK Y MXOB HeT IPOBOJAAIINX
TKaHeH, OHH IPHOOpPeSN B IMPOIecce dBOJIONUH 0c060e CBOMCTBO — I'MI'POCKONNY-
HOCTb, T. €. CIIOCOGHOCTH IIACCHBHO BCACHLIBATE BOAY. [MIPDOCKONHYHOCTD IPUBEJIA
K PasBUTHMIO Y MXOB 0COGBIX JHCTBEB — (PUIIONIOB, MMEIOIAX BOJOHOCHBIE KJeT-
KH, B KOTOPHIX MOYKET HAKAIIHBATHLCA BJlara.

ConopoduT MX0B, B OTIHYHE OT raMeToduTa, 3aCyXOyCTONIMB U cnocoGeH BEI-
JIePKUBATE JeHIIUT BJIATH B YCAOBHAX HA3eMHO-BO3IYIIHOM cpebl. JTO TTO3BOIUIO
MXAaM B IIPOIlECCe 3BONIONAHN IPHUCIOCOOUTHCA K H3HH Ha Cylle, HO MPOM3PacTaioT
OHH TOJIEKO BO BIAXKHBIX MecTax.

Ocgoenne u 3aBoepanmue cymu. [lanopoTHukooOpasHbie. BEIX0 mepBhIX cOCY-
AMCTHIX PACTeHHi Ha CYIIy M YCJIOKHEHHEe CTPOEHHA MX OPraHoB, KOTOPbIE CTAIH
CHenuaIu3upPoOBATECH MO BBIMOJHAEMBIM byHEHKOHUAM, OPDHBEIH K 00pa30BaHHIO
BRICIIMX CIOPOBHIX PACTEHMII — MANOPOTHUKOOODA3HBIX: ILIAYHOB, XBOIIEH U na-
mopoTHuKOB (pHe. 97, 2, 3).

W3MeHeHHe CTPYKTYDhLI OPraHOB HA3eMHBIX PACTEHHWH MMeJIO OTPOMHOE 3Have-
HUe A WX DOCJIeAYIOMmeil 9BOMIONMA B YCIOBHAX cymn. JluHeiHaA, APeBOBAHAL
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Puc. 97. Mxu: 1 — Topdasoit Mox charaym. Ilanoporaukoobpasusie: 2 — miays naasda-
ThHIH; 3 — /JPEBOBH/IHEIN MATOPOTHHK AMKCOHUA

HIH HeNpaBHIbHAA (popma noberos (crebieil U JMCTHEB) BO MHOTO pas YBEJTHIHIA
[LI0mane MOrJIOUEHUA COTHEYHBIX JIyueit M YIJIeKHCJIOTO ra3a, HeoOXOAMMBIX IJIs
nporexanus GorocuHTesa. PaspuBImnecs KopHenozobHbIE BBIDOCTHI (PHU30MUABI) U
KOpHH He TOJBKO CTAJIH YAEDKHBATH PACTEHUS B NOYBE, HO U obecmeunan aphex-
THBHOE BCACBhIBAHUE U3 HEEé BOJABI H MUHEDPAJIBHBIX BEIECTS.

ITapannensHO € yc/OXKeHHEM CTPOEHHS H (DyHKOUH BereTaTHBHBIX OPraHOB
9BOJIONHOHAPOBAN H NIPONECC PASMHOMKeHHA. B :KU3HEeHHOM LIMKJIe AIOPOTHUKO-
00pasHEIX cTaJ MpeobaaaTsh CiopodHT, Ha KOTOPOM pasBUBaJIHCh copkl. ['ameTodur
pepynuporaicsa A0 HeDONBINOH IJIACTHHKH — 3apOCTKa (CM. puc. 100, 3). Sror
apoMop(o3 mMeJ onpejesAIlee 3HAYCHHUE JJIA IBOIIOLUH PacTHTEeJIBHOTO MHpPa
Ha 3emue. CIIOPOMHT ¥ NANOPOTHUKOOGPAZHBIX CTAHOBHTCS CaMOCTOATENLHEIM pac-
TEHUEM, He CBASAHHBEIM C raMeTO(HTOM, HOITOMY OH 3aMeTHO VBEIHUYMICH B pas-
MEpax ¥ 3BOJIONUOHUPOBAT HE TONBKO B TPABAHUCTHIE, HO U B APEBeCHBIe (DOPMEL.
13 jpeBHMX MANOPOTHHKOOBPA3HBIX PACTEHHI HAYAIT ¢dopMupOBATHECA IIEPBLIE Jleca
Ha 3eMJle, U paCTeHHA OKOHYATEIHHO 38BOEBAJIN CyImIy.
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Puc. 98. Tonocemennble: | — CArOBHMK IHUKac; 2 — eJb KAHAJACKAA; 3 — COCHA KeJpoBas

Veaomuenne paamuokennsn. Cemennnie pacrenus. OHIM U3 BaKHEHIINX oTa-
[IOB B DBOJIOIMY PACTEHHH CUNTAETCH NOABJICHHE CEMEHHbIX NANOPOMHUKOE (CM.
puc. 45, 2). ¥ Hux npousomia puddepeHnuanus cropasrues ¥ CIop, 9To mpH-
BEJIO K PA3BUTHIO MY’KCKOI'O H eHCKOTO raMeTO(QuTOB. Kpyusreitmum apomopdo-
30M cTaso peofpa3oBaHKe ¥KEeHCKOr0 CIOPAHTHA B CEMA3AYATOK, a4 MYMKCKOTO — B
nelnbIeBbie THE3NA. Tak mosBUAMCH HACTOAINHE CeMeHHBIE PacTeHHA — 20J0ce-
MEHHbLe, ¥ KOTOPBIX 3KeHCKHe raMeTo(HTEl NPeACTaBJIeHbl apPXEeroHuAMH C Anne-
KJIeTKaMH, a4 My»KCKHe — IbliblneBbiMu 3épHaMu. [loreps rameTo@UTOM CaMOCTO-
ATeLHOCTH MpPHBeJa K MOJHOM ero peayknuu (cm. puc. 100, 4—5). Kpome Toro,
[IOJIOBBIE KJIETKH cTaju (OPMHPOBATHECH BO BHYTDEHHHMX TKAHAX pacTeHuii, 1mos-
TOMY BOJHAS CPela MepecTaja WIPaTh POJib HEOOXOAMMOro yCJOBHA AJIA IPOTe-
KaHuA [OJOBOTO Iporecca.

He mMeHee BayKHBHIM apoMop(030M Y CEMEHHBIX DAaCTeHHH CTAJI0 Pa3sMHOMKeHHe
He CIIOpPaMH, a CeMeHAaMH, XOPOIIO 3AIUIIEHHBIMH IMOKPOBAMH H COAEPHAIIIMHI
OHTATEILHEIE BellecTBa, HeOOXOAMMEIe IS PA3BUTHS 3apOABIINA M IIPOPACTAHHA.
970 MO3BOJMJIO T'OJOCEMEHHBIM IIMPOKO PACIPOCTPAHUTHCA MO IJIaHeTe, Jake Ha
TEPPUTOPHUAX € 3aCYILIMBHIM KaumaToM (puc. 98).

V nokpvimocemennblX (46€MKOEbLX ) PACTEHHII K 3THM BAYKHEMIIUM apoMOp-
dosam pobasuiock emé aBa. [lepsbiil COCTOAN B NOABACHUH U PA3BUTHH IBETKA —
crenMaI3MPOBAHHOTO TeHePaTHBHOrO nobera, 00pasyoIero Mera- ¥ MUKPOCIIOPEL.
B xoze 9BOJIOIMHH IBETOK CTAHOBHTCS NPHCIOCOO/IEHMEeM K ONBLJIEHHIO W OIJIO-
JOTBOPEHUIO, YBEJHYUBAIOIIUM BO3MOMHOCTH 5 [epeKpeécTHOro ONBLIeHHA H,
COOTBETCTBEHHO, KOMOUHATHBHON MaMeHUHBOCTH. [pyroii apomopdo3 cOCTOAT B
¢dopMHUpPOBAHMH BOKPYT ceMAH 060J0YeK ¥ PasBUTUH IIOAA — OpraHa, obecrieqnB-
IIero 3aIUTy CeMsAH H UX pacmpoctpaHeHme (puc. 99).
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CemazadaTok Bt

i
e OkononnogHuk

YawenucTik

Nenectok | 48 Cems

Toi4nHKa PoinbLe nectuka

Puc. 99. IloxpriTocementbie. I[BeTKH U NJI0ALI BUITHA 0GLIKHOBEHHO

[TomrMo apomMop(030B, MOKPEITOCEMEHHBIE pACTEHHUS B XO0Jle 9BOJIIOIHHU CTa-
JIH Pa3sBHBaThCA M MO NyTH MAMoajanTauuii. Hampumep, WX mBeTKH OKazaimch
IPUCIIOCOOIEHB! K PA3HBIM CIIOCOGAM ONMBIIEHUA, A IIOALI M CEMEHA — K PasHEIM
cmocobam pacnpoctpaHeHus. Kpome Toro, 60JbLITHHCTEO MMOKPBITOCEMEHHEBIX, 3a
MICKJIIOUEHMEeM TIPDOM3PACTAIOIINX B TPONMYECKHX 06MACTAX, CTANH JHCTONAIHbIMI
PacTeHUAMH. YUEHBIE CBA3BIBAIOT 5TO SBJIEHHUE C IPUCIOCOBICHIEM K Ce30HHBIM 13-
MEeHEeHHAM KJumarta. Bece aTu 0Cco0EeHHOCTH IIO3BOJIMJIHA IIOKPBITOCEMEHHBIM 3aHATH
TOCIOACTBYIOINEE IOJOXKEHHE B PACTUTEIHHOM MOKDPOBE SeMJIH.

Hrak, mepeunciuM oCHOBHEIE 9ePTHI SBOJIIOIUHA PACTUTEIBHOTO MHUpPA.

1. Tlepexon pacTenuit IpM pasMHOMKEHHH OT TalIOUHOCTH K AWILJIOMIHOCTH.
Ilonnas penyKnus B KM3HEHHOM IHUKJE OT BOJIOPOCIIeH K CeMEHHBIM DACTEHHAM
FanJIORAHOTO IOJIOBOrO NMOKOJIeHHA (rameroduTa) m npeobiajjaHue B XHU3HEHHOM
OHKJIe TUIIOHAHOI'O GeCnoioro moKoJeHus (cnopodmura) (puc. 100).
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Puc. 100. CxeMa 3BOTONMOHHEEIX H3MeHeHHH ramMerodura (mox gepToii) B cnopoduTa (Haz
yepToil) pacTeEnii: I — BOZOPOC/IH; 2 — Mxn; 3 — manopoTHHKH; 4 — rojloCceMeHHEIe;
5 — NOKpBITOCEMEHHEIE

2. Ilepexo pacTeHHI OT HAPYKHOTO OIIOAOTBOPEHHA K fosiee COBEPIIEHHOMY
B 9BOJIIOIMOHHOM TIJIaHe BHYTPEHHEMY M yTpaTa 3aBHCHMOCTH [IOJIOBOI'0 PA3MHOKE-
HUA OT HAJWYIAA CBOOOJHOH BOJBI.

3. PasneneHne Tejla PACTEHUs B CBA3HM C IIEPEX0JIOM K HA3eEMHOMY CYyIIECTBOBA-
HUIO HAa KODHH, cTebiu ¥ JHCThbA. Passurue TKaHei, 00ecneuMBaIONNX BHINIOJHEe-
Hue QYHKOHI OMOPHI, 3AITATHI, TPAHCIIOPTA BeIeCTB, THTAHUA H Jp.

4. TlpucnocobieHne CEMEHHBIX PACTEHUI K PasHBIM cmocofaM ONBLIEHHA, pac-
IPOCTPAHEHUS CeMAH M IJIOAOB.

Bodopocau, punuopumst, MXU, nanopomHuKoo0pasnbie, CeMennble nanopom-
Huku (nmepudocnepmbl), 20L0CeMEHHbLE, NOKPbIMOCEMEHRbLE (ysemiossLe ),
Gecnonoe noxonexue (cnopogum ), noL060e NOKOIEHUE (zamemoghum ).
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Bonpocekl U 3apaHusa

1. OGwbsicHWTe, NOYEMY BEAyLLYIO POJb B 3BOSIOLMW OPraHMY4eCKOro Mupa Urpanv pacteHus,
a He XuBoTHble. OTBET NPOUNNIOCTPUPYIATE NPUMEpPamMMu.

2. Kakue apomopdossl 1 uanoasantauum o6ecneynnn pacnpocTpaHeHme BOLOPOCNEN Ha

3emne? MpvBeauTe Nprmepbl apoMopd 0308 U MANOAAANTALMIA Y BOLOPOCNEA.

Kakve npegnocekinky B 3BONOLMOHHOM passBuTUM 3emnu 0Becneynny Bbixomn pacTteHuin

Ha cylwy? Kak HasblBannck nepeble Ha3eMHble pacTeHnsa? Kakoe CTpoeHue oHu umenn?

Kakwe apomopdoabl o6ecneynnu nanopoTHUKOO6PA3HLIM OCBOESHWE CYLLIN?

MoyeMy yy&Hble CHMTAIOT MXM TYNMKOBOW BETBLIO 3BOMOLN?

B 48M cocTOWNT NpenmyLLECTBO CEMEHHOIO PadMHOXEHWUS PACTEHMIA MO CPABHEHMIO CO

cnopoebiM? [pUBEaMTE NPUMEPbI CMIOPOBLIX Y CEMEHHbLIX PacTeHWA.

Kakue apomopdossl n nanoagantaumm 06eCnesnnn CeMeHHbIM PacTEHUAM FOCMOACTBY-

IOLEee MONOXEHWE B PACTUTENIBHOM NOKPOBE 3emMin?

ousr ©

N

§25. OcHOBHbIe 3Tanbl 3BOAIOLUUMN
XXUBOTHOro Mmupa

— Paccmotpute puc. 102—108, 110. Yem oTm4aoTes ApYr OT APYra XUBOTHLIE,
3) n306paxeéHHbie Ha pucyHkax? MNpeacTaBUTenaMm Kakux CUCTEMATUYECKMUX rpynn
OHW ABnaTCH?

IBOJIONHNA KHBOTHOTO MUDPA, KAK yKe OTMeYajoch BhIIIe, ObLia HEpPa3pPEIBHO
CBA3aHA C 9BOIONMEH PACTUTENTBHOTO MUPA, TAK KAK )KUBOTHEIE THTAIOTCH TETEPO-
TPOGHO ¥ IO3TOMY HYKJAI0TCA B OPraHHYECKHX BENIECTBAX, CO3/IaBAEMbIX PACTEHH-
AMH. ITO 00YCIOBUJIO OCHOBHOE HANPABJIEHUE UX DA3BHTHA II0 IIyTH 0OPA30BAHUSA
CTPYKTYP, 00ecIHeYynBaIuX aKTHBHEIA IIOUCK, 3aXBAT U IepeBADHBAHME ITHIA:
HEPBHOM CHCTeMbI, OPI'aHOB YYBCTB, NHINEBADEHUA U HepeABxeHus. O6mui xXox
9BOJIIOIMK JKUBOTHOTO MHpa NpejcTaBieH (hUIOreHeTHYeCKHM ApesoM (puc. 101).

IlepBeie xuBOTHBIE — mpocreiimmne. CrenMaIN3aAUa ¥ TOJTHMEDPH3ALM op-
ragenn. IlpegkaMu BceX KMBOTHBIX YUEHBIE CIHTAIOT JDPEBHHX npocmetiwiux —
KTYTHKOHOCIEB. B mOIB3y 5TOro roBOpUT MX CXOACTBO ¢ MPeAKOBBIMH dopMaMu
PacTeHH# — OJHOKJIETOYHLIMH BOJOPOCIAMU.

HecMoTps Ha OZHOKJIETOUHOCTS, HpOCTEiilIke — HOBOMBHO CIOMHO OPraHHU30-
BAHHBIE OPI'aHU3MBI, B KJIETKE KOTODPHIX HAXOIATCA OPraHe/Jibl, (YHKIMOHAIBHO
AHAJIOTHYHBIE OpraHaM MHOTOKJIETOYHBIX UBOTHBIX (puc. 102). Tak, y undysopun-
Ty(eabKH eCcTh KJIEeTOYHBIH DOT M IVIOTKA, HA KOHIE KOTOpO# 06pasyiorcs aume-
BapUTeJILHEIS BAKYOJIH — aHAJOI'H HHII.IeBapHTeJILHOf"I CHCTEMBI MHOTOKJETOYHbBIX.
HenepeBapenHble OCTATKY NHINM y Heé yAAJAIOTCA Yepea IOPOLIHILY — IPOTOTHII
4HAJNBHOTO OTBEPCTHA NUINEBAPUTENbHOTO KaHana. CokpaTHTeNbHLIe BAKYOIH, BBI-
BOMAIIME M3 KJIETKHM N30LITOK BOABI M BPeJHBbIE IPOAYKTH 06MeHa BeIIeCTB, aHa-
JIOTHYHEI nmodkam. CiefcTBHEM TOro, 4To OLHA KJIETKA BBIIOJHAET Bee byERIIH
1eJIOr0 OPTraHW3Ma, CTajla CIelHanTu3alisd OpraHe I OQHOKJIeTOUHEBIX IKHBOTHBIX.
B aTux ycioBmAX MX JaibHEeHIINe MPOTPECCHBHBIE dBOMIOMHOHHEIC M3MEHEHHS
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Pue. 102. OHOKIETOYHBIE }KHBOTHBIE — mpocTeiimue: 1 — aMéba 06bIKHOBEHHAS
2 — uHpyszopuA-TydeIsKa

MOILIH I10 IIYTH HOJHMepH3anuH (YBeJUYeHHA YHC/a) OPraHe/ B KiaeTke. IloaBu-
JHUCHh MHOTOXKTYTHKOBBIE M MHOTOAAEPHBIE (DOPMEBI IPOCTEHIINX.

Cnenuannsanus kierok. Ilepebie MHOTOKJIETOYHBIE S KMBOTHEIe. CIIeNATH3aAIINA
KJIETOK II0 (OYHKIHAM y IePBBIX MHOIOKJIETOYHBIX KHBOTHHIX OBLIIA MHHHMAJIb-
Hoii. Ilo-BUAMMOMY, 5TH OPraHMaMEI IO CBOEMY CTPOEHHIO M 06pasy KH3HW HaIo-
MHHAJH COBPEMEHHOTO IIPeJCTABUTENIA NAACMUHYAMbLX — TPHXOILIaKca, oburao-
mero B Mopax. Ilo BEemrHeMy BHAY OH HOX03 HA TOHKYIO IJIACTHHKY, Y KOTODOMH
HeT 4éTKoil (popmsl (puc. 103).

Kierku, 13 KOTOPBIX COCTOUT TPUXOIIAKC, ITOX0KH HA KJIETKH OJHOKJIETOTHBIX
JKHBOTHBIX — npocTeimux. IloBepxHOCTHEIE KIETKHA ABIAIOTCH MIYTHKOHOCIAMH,
BHYTPEHHHE NOX0H Ha amMéd. Bece mporeccs! KU3HeIeATENLHOCTH V TPHXOIIAKCA
OCYIIECTBJIAKTCA C IOMOIIBIO 3THX KJETOK.

Crnenyiomuit ypoBeHb 9BOMIOIMUOHHLIX IIpeodpasoBaHHi IpecTaBIeH MHOIOKIe-
TOYHBIMHM JIBYXCIOHHBIMH H TPEXCIOMHBIMH XHBOTHBIMHA.

JAByXCHOWHBIE JKMBOTHBIE — KH-
meyHonoJocTHble. COBpeMeHHBIE JBYX-
CIIOMHBIE XUBOTHBEIE — 3TO B OCHOB-
HOM IPEJCTABUTENH KUULEYHONOJLOCT-
HblX — THAPOHIHBIE, KOPAJLJIOBLIE ITOJIH-
el ¥ Meay3bl. Teno UX cocTOMT U3 ABYX
CJI0EB KJIETOK: HAPYIKHOTO (3kmodepma)
U BHYTpeHHero (sHmodepma). Baemue
OOJBIIMHCTBO KHIMEUHOIOJIOCTHLIX MO~
XOMM HA MeIIOK, Ha BEpPIIHHE KOTOpO- Puc. 103. IlnacTurYaTOE KUBOTHOE —
0 HAXOJHUTCA POTOBOE OTBEPCTHE, BeIy- TPUXOILTAKC

F v |

YOooooblobloblolor
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Puc. 104. KumeunononocTrEele: | — KOpPaJJIOBbIe MOJHNBI; 2 — cHudoOHIHAA MeAy3a

mee B racTpajbHYI0 mojocts (puc. 104). ObocobieHune racTpaJabHOH TOJOCTH IPH-
BeJI0 K PasBUTHIO ¥ KHIEYHOMOJOCTHLIX BOKPYT POTOBOTO OTBEPCTHA JIOBUMX IIY-
maJiel, cHaOKEHHBIX CTPEKATEeNbLHBIMHE KJIeTKaMH.

CrocobHOCTb JOBUMX MIyIaliel] K JBHKEeHHIO ObLIa ONpeJeéHHBIM CTHMYJIOM K
PaSBUTHIO ¥ 3TMX KHBOTHEIX CETYATON HEPBHOH CHCTEMBEI M OPTaHoB 4yBeTB. OHAKO
HEeKOTOpEIe YePThl OPraHN3aliy KUIITeYHOIIOIOCTHEIX CAePKHABAIH HalbHEHIIee UX
3BOJIIOIMOHHOE yejokHeHue. Tak, JyyeBas CHMMeTDHA TeJjla U OTCYTCTBUE MYCKY-
IaTypsl (AMeTCs JIMINEL MEIIIEYHEIE BOJTOKOHIA B KJIETKAX) OTPaHMYMBAIK Iepe-
MeIlleHne B BOJE, [I0ITOMY CPeJHd 3THX JKHBOTHBIX MHOTO BH/OB, BEAYINHUX MAJO-
MOJBHKHLIN MIKM OPUKPENIEHHEIN 00pa3 KU3HU.

TlepBBIe TPéXCIOMHbIE JKHBOTHbIE — ILIOCKHE YePBH. AKTHBHO MepPe/BUraThCsA
¥ BBIMTH U3 BOJBI HA CYIIY B IPOIECCe HBOJIOIUHA CMOTJIH TOJbKO T€é MHOT'OKJIETOY-
Hble JKHBOTHEIE, KOTOphIe B pesyJbTare apoMopdo308 IpHoGpenn TpoMesxyTOUHBIH
3apOJBILIIEBLI CII0i (Me300epmny) u D8YCMOPOHHION (OULAMEPALLHYI) CUMMEMPUIO
rena. CrencTereM aToro craia guddepeHIManusa nepejHero ¥ 3aJHeT0 KOHIA TeJia,
OpromHOH 1 cnUHHOH cTopoHEl. Hanbosiee ApKO TaKHe NPH3HAKH IIPOCMAaTPHBAIOT-
CA V COBPEMEeHHBIX CBODOAHOKHBYIINX NAOCKUX Yepgell — munaHapuit (puc. 103).

IToABHIKHOCTE M XHUIMHBIN 00pas "KU3HH 3THX 4Yep-
Bell IpUBEIN K PASBUTHIO Ha NepejHeM KOHIe HX Teja
OPraHoOB YYBCTB: I'NIA3KOB U OCA3ATENbHBEIX IIyNaJell,
YTO [OBJIEKJIO 34 cO00H YCI0KHeHe HEPBHOM CHCTEMEI.
Buepsble y HUX DOABIAITCA KPYIHbIE HEPBHBIE V3JIbI
¥ cTBOJNBI. Pasfenedne Teia Ha CIMHHYIO U OPIOIIHYIO
CTOPOHY TAKJK€ CBhIIDAJI0 CBOIO DBOJIOIHOHHYIO DOJIb.
CouHHAA CTOPOHA TeJIa 3TUX depBell, HMellnad MacKH-
PYHOIIYIO HJIH npeaocTeperawilyr OKpacKy, crajaa BhbI-
DOJNHATH 3aIUTHYI0 QYHKIHIO, a OplomHas — (QyHK-
U0 NATAHMA: HA HEH OTKPBLIBAETCHA POTOBOE OTBED-

Puc. 105. Tlnockuil 4epBb .
nIaHApUA CTHe NHIIeBapPUTEeNBbHON CHCTEMBI.
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IIporpeccuBHbIe YEPTHI OPTAHH3AIHH IIJIOCKUX YepBeil MO3BOJIMIM UM He TOJIbKO
OCBOHTEL BOJHYIO CpeNy, HO U IPOHUKHYTEL HA CcyIly. MHOTHe BHABI CTAIH 00HTATE BO
BIAYKHON TOUBE M Ja)ke NepPellId K apasuTudecKoMy o0pasy »KH3HH BHYTDH TeJ
ApYyrUx »KUBOTHBEIX. OT IIOCKUX YepBeil MPOH3O0IIIN KPYTJble 1 KOJbYaThle YeDBH,
4 0T KOJBYATHIX — UYJIEHHCTOHOTHE, ¥ KOTOPBIX Pa3BHJINCE HACTOAIME DEIUYaKHbBIE
KOHEUHOCTH M eIlé IeJbIil psj IPOrpecCHBHBIX IPU3HAKOB, 00eCIeYUBIINX OCBOe-
HI€ YWIEHHCTOHOTMMH HA3eMHO-BO3AYIITHON Cpe/bl.

Ilepseiii BEIXON M 3aBOeBaHHEe :KUBOTHBRIMH cymu. Ynenncronorme. I'maBHOH
OPeIIIOChLIKOH 3aBOEBAHUA YJEHUCMOHOZUMU CYIIH ABHAJIOCH PA3BUTHE Y HHX KO-
HeyHocmell U XUMUHO0E020 NOKPOS8A, BHIMOJHAIIEr0 POJb HADYMHOTO CKelleTa H
3aIUIIAIOINEr0 TEJI0 B YCIOBUAX CYIIX OT MOTePH BoAbl. Takue rpynnbl 4WiIeHHCTO-
HOTI'HMX, KaK paxkooOpa3sHbie, OCTAJIHUCH JKUTh IPEUMYIIEeCTBEHHO B BoJe, Jpyrue —
MHOTOHOMKKH, MayKo0oOpasHble W HACEKOMble — OCBOMJIH Ha3eMHO-BO3[AYIIHYIO
U mouBeHHYI0 cpenanl (puc. 106). Hauboabulero sBoJINHOHHOTO paciBeTa Cpeau
YJIeHHCTOHOTHX JOCTUIJIH HACEKOMBIE. JTOMY cHnoco0CTBOBAN PAJ apoMopdo30B ¥
UX MPEJKOB: YWIeHEHHe KOHEUHOCTEH, pagBUTHe CIO0KHOI0 POTOBOIO anmapara, Imo-
ABJIEHNE KPBLIBEB U TpPaxeid, CTAHOBJIEHHE COLMAIBHBIX (DOPM IOBeJleHHA.

BMecTe ¢ TeM HEKOTOPBIE Y€PThI OPraHUB3ANWN YIEHUCTOHOTHX OTPAaHUYHJIA BO3-
MOXKHOCTHM WX AajibHeiIneil sononuu. Tak, XUTHHOBBEIHA MOKPOB IPENATCTBOBAI
3HAYNTETBLHOMY YBEJIWYEHHIO DA3MEPOB Tejla H3-3a CBOEH KECTKOCTH M 60JBIIOro
Beca. JTHX HEJZOCTATKOB He OBLIO y APYroil rpynnbl JKABOTHBIX — XOPJAOBBIX, J0-
CTHTIINX HA 3eMJIe He MEeHbLIIero, 4YeM 4JIeHHCTOHOTHE, DBOJIOIHOHHOIO PaciBeTa.

IlepBbie xopaoBbie KkUBOTHBIE. JEu3HL B Boge. Poi0obl. CaMEell KPYyIHEIA apo-
mopdo3 xopdoeslx — TOABICHHE 8HYmMpeHHezo ckenema. OH CIYKHT OOOPOH ANA
TeJIa ¥ 3AMIATON JJIA HEKOTOPHIX BHYTPEHHUX OPTAHOB, HAIIPUMEP NOJOBHOTO MO3Ta.

IIpegxaMu XOpAOBBIX *KUBOTHBIX ObLIH GecueniocTHEIE PHIOEL. OT HUX IIPOU30ILIA
nepBhlie YeIICTHOPOTHIE PEIOBI, Y KOTOPBIX B3 IIepPBOM napkl :KabepHBIX nyT 00paso-
BAJINCHh MOABUIKHBIE YEIIOCTHBIE KOCTH, a Ha Tejie U3 KOMKHBIX CKJaJ0K Pa3BHIHCH

Puc. 106. Ynerncrosorue: I — ped4HOH pak; 2 — HayK-KPECTOBHK; 3 — MHOTOHOMEKA
KHUBCAK; 4 — MaHCKHH XKYK
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ILJIABHUKH. JTU ApoMOpGO3E!l MO3BOJUIMN Pblam AKTHBHO 3aXBATHIBATE HUINY U
3HAYHUTENBHO YBEJWYHIM HX CKOPOCTH M MaHEeBPEHHOCTH HNEePeJBHIKeHUs B BOJE,
4TO CIOCODOCTBOBAJIO PA3BUTHIO I'OJIOBHOT'O MOSTIA.

HansHeNIaA 3BONIONUA PBIO IIJIa 10 IYTH COBEPIIEHCTBOBAHUA CKeJera u
IJIABHUKOB. ¥ OAHOM Ipynnksl peid (XpsAlieBsie peIOLI) Pa3BUIICA XPALIEBOH CKeJeT,
Vy Apyroi (KocTHbIE peIOBI) — KocTHBIH (puc. 107, 1, 2).

ITepBble HA3EMHBIE TO3BOHOYHEIE MMXHUBOTHBIE ITPOM3OIMLIH OT KHUCTEHNEPHIX DPbIO
(cm. puc. 49, 2). On, XoTA U OBLIM THOHYHBIMHA BOIHBEIMH OOHMTATEIAMH, MOTJIHA
OBIMIATE aTMOC(hEepHBIM BO3AYVXOM € IIOMOIIBI IPUMHTHBHBIX JIETKHX, 00pazoBaH-
HBIX BBRINAYMBAHHEM CTEeHKH KHIIeuHHKA. 3 X MIaBHUKOB, IPEACTABIABIINX CO-
6oii TomIacTH, COCTOABIIIME W3 OT/AEJbHBIX KOCTEH ¢ IPHKPEILJIEHHLIMHE K HUM MBIII-
LIaMH, BIOCJEACTBHH 00pasoBaiuch MYyCKYJIHCTbIe KOHEYHOCTH.

Bropoii BBIXOJ KHBOTHBEIX Ha cymy. 3eMHOBOXHBIe. PaszBuTHe ézKuUX W Tap-
HBIX KOHEYHOCTelHl HaseMHOTO THIIa — /Ba KPYIHBEIX apomMopdosa, ofecneduBIInx
JKHBOTHBIM B IIPOIleCCEe PBOJIIOIIMM BTOPOH BHEIXOA Ha cymy. OT IepBhIX HaZeMHBIX
MIO3BOHOYHEBIX — HXTHOCTET (cM. puc. 44, 1) — mpouzonwiu creronedasnsl, a OT HUX
OCTAaNBHBIE 3eMHO600HblEe, BCTABIINE HA IIYTh MAHOATATITAIINH.

3eMHOBOJHEBIE I10 CPABHEHUIO ¢ PhifaMu 0071a7ai0T IEJIbIM PAA0M 9BOJIIOIIMOHHO
MTPOABUHYTHIX 4epT. Tak, y HUX ecTh JIErKWe, TPEXKaMEpHOe CepAlle, ABa Kpyra
KpoBooOpamienus. IlaTunansie KOHEUHOCTH 36MHOBOJHLIX OKasanuchk Haubosee
NIPUCIIOCODIeHHBIMY )1 AKTUBHOTO NepeaBuskeHnd 1o cyme. CoejuHeHUE OTHEI0B
B KOHEYHOCTAX CTAJIO IOABH}KHBIM, PA3BHJIMCEH CYCTaBEI, KOTOpPhIe 3aTeM 0e3 0co-

Puc. 107. Peibbi: I — axyaa-MoJIOT (XpAmeske); 2 — miyka (KOCTHBIE).
3eMHOBOJHEIE: 3 — JATYIOKA NPYAOBad; 4 — TPHTOH ODLIKHOBEHHBIH



141
§ 25. OcHoBHBIE 3Tansb!l 3BOMOLUWW XUBOTHOFO MUpa

OBIX IDPHHOHNHATBHEIX MOPMOJOTHYECKHX M3MEHEHHWI HACIe[OBAIHChH APYTHMH
HA3eMHBIMH MO3BOHOYHBIMH KHBOTHBIMH.

3eMHOBOJHBEIE BHEC/IH 3aMETHBIM BKJI4J] B 5BOJIOIHIO JXHBOTHOTO MHpa, HO
TaK KaK OHH PasMHOKaJUCh B BOJe, UM He yAaJ0Ch HIIMPOKO OCBOMUTHE Ha3eMHO-
BO3AYIIHYIO cpeny (puc. 107, 3, 4).

3aBoeBaHHE NO3BOHOYHBIMH JKMBOTHBEIMM cymn. Ilpecmbikaromuecs. IlTunsr.
Muaexormuraromue. I[lepBEIME IOZBOHOUHBIMH JKWBOTHBEIMHM, 3aBOEBABIIHMH CYIIY,
cranu npecmuvikarwujueca (puc. 108). I'nmasueiit apomMopdo3 NpeCcMBIKAKIIUXCA —
MIOABJIEHNE AMHUOMULECK020 Allya — AHLEKIeTKH, OKPYXKEHHON 3apOJBIIIeBBIMH
obomoaramu (puc. 109). Takux obosouex B saiine Tpu. BHyTpeHHAA 00010UKa (AMHH-
OH) 3aII0JTHEHA MHUIKOCTHI0, He0OXOLMMOM /18 PASBUTHA 3apOLIIIA. JTa MKUIKOCTE
cTaja cpefoil, 3aMeHWBIIEeH BOAY, B KOTOPYIO PBIOBI M 3€MHOBOZHBIE BHIMETHIBAJIH
UKpy. Bropas ofomouxa (KenTouHasd) COLEPIKHAT KEJTOK, o0ecnednBaONIHi IHTAa-
Hue sapoabsima. Tperssa ofosouka (ananTouc) npeacrasiaser coboi 3apoAbLITIIeBEIi
MOUYeBOM Iy3BIPb, B KOTODPLIIl BEIAEISAIOTCH KOHEYHEIE MPOAYKTE 0OMeHa BeINecTB
sapojsima. Bee Tpu 060I0YKM CHAPYIKH MOKPHITH TOHKOU ILIEHKOH (XOPHOHOM),
KOTOpasi BRICTHIAET H3HYTPH CKOPJAyny M obecriedynBaeT cHabOKeHHEe 3apOLIIIA
kucaopogoM. OmromoTBopeHne Aiina MPOMCXOAUT BHYTPH OPraHU3Ma CAMKH, YTO

Puc. 108. TIpecmuikaomueca: 1 — rajanarocckas uepenaxa; 2 — HHEJIBCKHH KDOKOIHI;
3 — npbITKad Amepnna; 4 — rajioka o6LIKHOBeHHAA
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AMHWOTHYeCKasn
nonocTb
3apoabity  AMHWOH ANHON
3apoabiw
MynoyHbIA
KaHaTuK

XopuoH ANNaHTouc
CreHka Matku

InogHas YacTb NNaLeHTHl

KenTouHbiil AnnaHtouc XopuoH MarepuHcKas 4acTb NAaueHTbI
MeLLIOK

1 2

Puc. 109. CrpoeEne aMHHOTHYECKOro Aina: | — cxXema PacHoJIOKeHHS UeTBIPEX
3apOABIIIEBEIX 000104eK Y IPeCMBIKAKIUXCA U NTHIL; 2 — CXeMa yJacTusd
3apojiplieBbiX 000/I09eK B 00pa3soBaHWM NYIOBHHBI H IJIANEHTH Y MIEKONHTAIIINX

MOBHIIIAET HANEKHOCTh DA3MHOMKEHHs, HO B TO XK€ BDeMsA BeNéT K CHHMKEHHIO
IJIONOBATOCTH AMHMOTHUECKHX *KMBOTHBIX — IPECMBIKAINIUXCH, [ITHL U MIEKO-
OUTAIOMHUX — II0 CPABHEHHUIO C 3¢MHOBOJHBIMH H PHIOAMH.

BropeiM apoMopd030M IPECMBIKAIOIHXCA CTAJI0 PAa3BUTHE ¥ HHX POTOBBIX 4Ye-
myi, 3alUIIalIIIX TeJ0 OT 00e3BOKHBAHAA. POroBhIe YelIyH CHeNald KOYKHBIe
NOKPOBEL HEIIPOHUIIA@MEIMHE He TOJBKO JJ18 BOALI, HO U 15 aTMocdepHOTO BO3AyXa.
KosxHoe ApIXxaHHMe, CTOJb XapaKTepHOe IJIA 3eMHOBOJHBIX, CTAJI0 HEBOSMOMKHBIM.
¥V npecMBIKaoIquXcS Bcé Golee pasBHBAIOTCA JErKHMe — HX AbIXaTelbHas IOBEPX-
HOCTH yBeamumBaerca. CepbésHble M3MeHEHHs IIpeTepleBaeT M I'OJIOBHOH MOS3T.
B HEM TOABIAIOTCA 3a4ATOYHBIE JIOOHBIE JOJH MOTYMIapHil, OTBedYalolue 3a IO~
BefieEHe. Bojlee CII0XHOr0 pa3sBATHA OHU JOCTHTaiOT ¥ ITHIL M MJIEKOIHTAOIINX.

B pesynbsrare apoMopd030B NMUYbl U MAeKonumaujue Tpuobpeau Py nporpec-
CHBHEIX UepT, 00eCIeYHBIINX MM IOCIOJCTBYIONIee MOJI0KeHne Ha cyule. I'naBHbIe
W3 HUX — MenJoKpPO8HOCMb U CA0JICHOE nogedeHue.

TenI0KpOBHOCTE, T. €. COOCOOHOCTH MOAJNEeP:KHUBATE TeMIIepaTypy Tejla Io-
CTOSIHHOH, OCYIIECTBJIAeTcH MOCPEACTBOM AKTHBH3AIHH B OPraHM3Me OOMeHHBIX
IporeccoB. ITOMY cIocoBCTByeT YeThIpEXKaMepHOe cepjlle, obecneuynBaBIITee pas-
neJeHHe apTepHAaTbHONH M BEeHO3HOH KpoBH, Oosee coBeplleHHbBIE NETKHE, IePbheBOH
¥ BOJOCHAHOH MOKPOB. TemIOKPOBHOCTL PACIIMPHIA PAMKM CYTOYHOH M romoBOi
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Puc. 110. ITtunsr u MaekonuTaomue: | — CHHANA Ja30opeBKa; 2 — J0oINajb JOMAITHAA

AKTHBHOCTH IITHI] ¥ MJIEKONUTAKIINX, TeM CAMBIM CO3JAB YCJIOBHA JJA UX IMIHPO-
KOTro pacnpoctpaHeHuda Ha 3emie (puc. 110).

J1A OTHI 1 MIEKONMTAIOIIUX BCJIEICTBHE BRICOKOTO YPOBHA PA3BUTHUS I'OJIOBHO-
Io Mo3ra, 0co0eHHO ero OOJBIIMX MOJYIIapHuii, CTAJ0 XapaKTepHo DoJiee CIOKHOE,
[0 CPABHEHUIO C IIPECMBIKAIOIMMHUCH, IIOBE/IeHNe. JTO IPOABHAIOCH B CHJILHO BhIpA-
JKeHHOH 3ab0Te 0 MOTOMCTBE, CIOCOOHOCTH K OOYyYeHHIO, T. €. K BRIPAGOTKE YCIOB-
HBIX pedJIeKcoB, X IPHUBEJO K PA3BUTHIO PA3JIMYHEIX (DOPM I'DYIIIOBOTO B3aUMOIei-
CTBHA (COTMAIHN3anUHN), K MOABICHUIO CPeAH MJIEKONMNTAIOIINX IPHMATOB H K BO3-
HHUKHOBEHMIO YeJIOBEKa.

Hrax, OCHOBHBIMH YepPTaMH 3BOJIONUH KUBOTHOTO MHDA ABJIAIOTCH:

1) mporpeccuBHOe Pa3sBUTHE MHOTOKJIETOYHOCTH, OGecreuMBIIed CHenmuaamnsa-
U0 TKaHeH, NOABJIEeHHE OT/AeJNbHBIX OPraHOB M CHCTEM OPraHOB;

2) BO3HMKHOBEHHE TBEDIOTO HAPYKHOIO WJIM BHYTPEHHErO CKeJleTa, CIyIKaIe-
ro AJf ONOPHI Tejla U 3allUThl BHYTPEHHHX OpPraHOB;

3) pasBHTHE HEPBHO! CHCTEMBI H YCJI0KHeHHe NOBeJeHHA, YTO CIocobCcTBOBAIIO
ObicTPOMY NpHCHOCOOIEHHUI0 K M3MEHEHUAM OKDPYsKalomeil cpejnl;

4) moABJIeHHe PAa3IHYHBIX (DOPM IPYNIOBOTO B3aUMOJEHCTBHA (COManu3anun),
OTAENAIOMEro 6MoIoruYecKyr (GopMy 3BOJIONMH OT CONHAIBLHOIM.

Ipocmeiiwue; naacmuniamele; KUUELHONOLOCTHbLE, NAOCKUE YePEU; YLeHU-
cmonozue; xopdoevie: pbibbl, 3eMHOB0OHbBLE, NPECMBIKAIOUWUCCH, NMUYbL, MIe-
Konumawwue; sxmodepma; anmodepma; mezodepma; dsycmoponnss (Gunrame-
PANbHAA) CuMMEMPUA; KOHEYHOCMU,; XUMUHOBbLIL NOKPO8; BHYMPEHHUIL cKe-
aem; néziue; AMHUOMUYeCKoe AUY0; MenloKpoSHOCb; CAONCHOE nogedenie.
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Bonpoce! U 3aaaHud

1. Kakvm 06pas3om OQHOKNETOYHbLIE XKMBOTHBIE AOCTUIMK B NPOLIECCE 3BOMOLWMW Nporpec-
CVBHOM cneuwanusaumm n agantaumn? MNpueeguTte NpuMepsl Taknx XUBOTHbLIX.

2. O6bACHUTE, NOYEMY B XOA4E UCTOPUHECKOrO Pa3BUTA OPraHMYeckoro M1pa He Bce 04HO-
KJIETOYHBIE XUBOTHbIE 3BOMIOLUMOHMPOBANMY B MHOMOKJIETOHHbIX.

3. Mepeuvcnute apoMopdO3kl, KOTOPLIE MNPEefecTBOBaNM BbixoAy GeCcno3BOHOYHbIX XU-
BOTHbIX Ha cywly. MpueeauTe NpyUMepbl TaKux XUBOTHbIX.

4. Kakue 4yepTbl OpraHM3aumm HaCeKOMbIX CO34anu NPeanocklki Ans UX 3BONIOLMOHHOIO
pacugeTa? MpueeauTe NpUMepsl TaKUX XKUBOTHBIX.

5. Kakumu npevmyLiecTeaMu B OpraHu3aumv 06nagaloT no3BOHOYHbLIE XWBOTHBIE MO Cpas-
HEeHWIO ¢ 6eCno3BOHOYHLIMM? Kakoe 3T0 MMENo 3BOSIOLUMOHHOE 3Ha4YeHne?

6. Kakue apomopdo3sl 0Becneynn BoiXon, NO3BOHOUHbIX XUBOTHBIX Ha CyLy?

7. OBBbACHUTE, NOYEMY CPE COBPEMEHHBIX MO3BOHO4HBIX XMBOTHLIX HaWboNbLLEro 3B0-
NIOLMOHHOIO pacuBeTa A0CTUIMWN KOCTHbIE Pbibbl, MTULLI U MNekonuTaLme.

§26. UcTopua 3emnu n meToabl €€ N3y4eHus

> PaccmoTpuTe puc. 113. Kakue BpeMeHHbIe MPOMEXYTKW BbIAENAIOT B UCTOPAM
= 3emnun? Kak y4éHble yCTaHaBIVBAKT UX NPOLAOIXUTENBHOCTL?

Kapruny pasBuTHA KU3HM Ha 3eMJle OT MOMEeHTa NOABJIEHHA NIePBLIX OPTaHMU3-
MOB [I0 HAINKUX AHeH BOCCO3TAET MaseoHTONOrHd. VICIoNb3yda MeTObl 9TOM HAYKH,
yJEHBIe ONpeleaAoT BO3PACT e0JOrHIeCKUX ITACTOB 3eMJIH U HAWJEeHHBIX B HAX
HMCKOIAaeMBIX OPraHHYeCcKHX OCTATKOB.

Hcxonaemele opragmgeckne octatku. Jliobble HeKomaeMble OpraHHYeCcKHAe OCTaT-
KH HASEIBAIOT oxamenenocmanu (puc. 111). Oxm npencraBidioT codboil coxpanus-
miecs B 3eMHOH KOpe OCTATKM PAcTeHWH W JKHBOTHBIX, 4 TaKMKe CJelbl KU3HeAe-
ATeNbHOCTH OPraHU3MOB, HMEHYyeMble cJIeJaMi KU3HH.

Haunyumum o6pasoM COXPAHAOTCA OTAeNbHBIE TBEDABIE YaCTH APEBHHX Op-
raHU3MOB: PAKOBHHEI, IAHIUPH, 3yOsl ¥ KOCTH. B mpomecce oKaMeHeHUs OOBIYHO
OPOHCXOAMT MX MHUHEDANU3anud, T. €. NPONHUThHIBAHHE MHHEPAJIbHBIMH pacTBOpa-
MH, COAEPIKAINMH KPeMHe3éM, H3BeCTHAK Win Apyrue BemecTBa. Tak, samoinHeH-
HAA 0CAJKOM PAKOBHHA MCKOMAEMOT0 MOJIJIIOCKA aMMOHHTA CO BpeMeHeM paspymia-
eTcs, HO CTPOEHHE PAKOBHUHEIL B IeTANAX BOCIPOU3BOAUTCHA B BH/E COXPaHUBINETOCH
crenka. ITogo6HEIM 00pa3zoM 00pasyiOTCHA U OTIEeYaTKH OTMEPIIUX JIMCTHEB H KOPbI
pacrenuii. K oco6siM opmMaM COXPaAaHHOCTH MCKONAEMBIX OCTATKOB OTHOCAT yTJe-
(UIHUpPOBAHHBIE OCTATKHM PacTeHWil — CTBOJBI, JHCThA, CéMeHa, 00pa30BaBIIMeECsH
IIPM OTCYTCTBHM KHCJI0POAA HA AHe DOJIOT B YCIOBUAX JKAPKOT0 KIUMATA.

B mpupojie COXPAHSIOTCS He TOJBKO OCTATKY TeJ WM OTAeNbHBIX uacTell Apes-
HUX OPTAHM3MOB, HO H CIeAbl HX JKH3HedeATelbHOCTH. Tak, MCKOIaeMble OCTAT-
KM OpPTAaHMYECKHMX BEINecTB, paHee NPHMHAJJIeXKaBIINe BHIMEPIIUM OPraHH3MaM,
BCTpeYalOTCA B 3€MHOM KOPE B BHJle aMHHOKHCJOT, & TAK)Ke OPraHHYeCKHX IIHT-
MEHTOB — XJIOPO()HILIOB, FeMOTJIOOWHOB U JP.
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Puc. 111. Oramenenocrn: 1 — ormeuaTox jmcra HNAMOPOTHUKA; 2 — CJENOK PAKOBHHEI
HCKOIaeMoro MOJIOCKA aMMOHUTA; 3 — HACEKOMOe B AHTApe

B cnoax ropaBIX mopox oxameHelocTH pacnpeneneHbl HepaBHOMEDPHO: HMHOT/A
OHH NOYTH OOJHOCTHIO CHATAIOT MOPOAY, & HEPEAKO HX IPHXOLUTCH THIATEIbHO HC-
kKaThb (puc. 112). B mo6om cryuae nis BOCCO3/1aHHNA KapPTUHLI PA3BUTHUA KU3HHA HA
3emJie HEOOXOAUMO ONIPENEIUTE BO3PACT TOPHOM MOPOALI M HAHIEHHBIX B Hel OKa-
MeHeI0CTel. ITUM 3aHMMAeTCa HayKa re0XpPOHOJIOTHA.

T'eoxponoxorus u eé meronwr. T'eoxpononozus (zeonozuuweckoe nemoucyuc.e-
Hue) — y4YeHWe O BPEMEHHOH MOCIeN0BATeTBHOCTH (hopMEpOBAHNA TOPHBIX TOPOL
3eMHOI Kopwl. Pasnuuaior OTHOCHTEJIBHYIO B a0COTIOTHYIO Ie0XPOHOIOTUIO.

Ommuocumenvnas zeoxpononozus HCXOAHUT M3 IpPEeACTABIECHUSA O TOM, 4TO 6O-

Jiee TIOBEPXHOCTHLIH MJIACT 3¢ MHOH KOPBI
BCeT/la MOJIOJKe JIexKalero o aum. Ha
OCHOBAHWH M3YYEHHUS [OCJIeS0BATEIbLHO-
CTH IJaCTOB B Te0JIOTMYECKHX pa3pesax
Pa3HBIX TEPPHUTOPHI COCTABIAETCH CXe-
Ma HX B3aMMHOTIO pacHojiokeHuda. B or-
HOCUTEIBHOIl re0XPOHOJIOMHMH UCIOILAY-
IOT B OCHOBHOM METOJ PYKOBOOAIIHUX HC-
KOMaeMbIX M MeTOJi AHAIN3a KOMILJIeK-
ca nckonaemerx. IIpumMensas nmepsrri me-
TOJ, VUEHBIE MINYT B FOPHLIX TIOPOAAX
OKaMeHEJIOCTH OPraHH3MOB, HpHHAIJIE-
JHamm|x BBIMEPIIHM BHIAM HJIHA pomam,
CBOIICTBEHHBIE JAHHOMY CJIOI0 W 3a ero

Puec. 112. YVuénniit-naseonrosnor 3a paboroit
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npejeiaMH He BCTpedarommecs. Bropoii MeTon GoJiee HAMEsKHBIN, YeM IIePBLIil, Tak
KAK OCHOBLIBAETCS HA U3YIEHMM COBOKYIHOCTH BCEX OKAMEHeJOoCTel, Hall/leHHBIX B
TOM MM MHOM IIjacTe 3eMHOH Kopbl. OIHAKO ¢ IOMOINBI0 METOIOB OTHOCUTENBHOM
re0XPOHOJOTHH HeJb3sl BHIACHUTH BO3PACT 3eMJIH B IeJIOM ¥ NPOAOIKUTETLHOCTE
OTIeNBHBIX IIEPHOOB reoornyeckoit ucropun. Ha st Bonpocst y4EéHBIE OJTYYAIOT
OTBeTHI, HCIOIL3YS MEeTOAB! aGCOTIOTHOMU Ire0XPOHOJIOTHH.

Abconrwomnasn 2e0XpoH0JI02UA OCHOBBIBAETCA Ha ecTeCTBeHHOH paJuOaKTHBHO-
CTH HEKOTOPHIX XMMUYeCKHX s1eMeHTOB. B 1902 1. dpannysckuil yuénsii [Inep
Kiopu BHmepBbie HPeJJIOKHI HCIOIb30BaTh OTKPHITOE UM ABJICHUE eCTeCcTBeHHOH
PafinOAKTHEHOCTH B KaUeCTBe ITAJI0OHA BPEMEHH. 3Has nepuo mojaypacnana pajguo-
AKTHBHOTO M30TOIA KAKOTO-THOO 5AeMEHTa M KOJHMYEeCTBO KOHEYHBIX IPOAYKTOB
ero pacrajga, MOMHO JOBOJBLHO TOYHO OIPENeanTh BO3PACT TOH WM WHON IMOpPHOH
nopoAsl Wik okameHesnoct. Cpeau memodos paduomempuieckozo damuposarHus
B 3aBHCHMOCTH OT HCXOAHBLIX M KOHEUYHBIX IIPOAYKTOB pacmaja pasjindaioT KaJIHi-
aprOHOBEIH, ypaH-CBUHIOBLIH U pauoyrIePONHBIH.

Kaauii-apzonoébiii memod OCHOBAH HA NPeBPAINeHHH PAIMOAKTHBHOTO M30TONA
xanus B apros. Ilepmon monypacnaza usorona ‘’K cocrapser 11,6 muppg set. IToT
MeTOJ B HACTOAIee BpeMs MPUMEHSAIOT AJIs Olpe/leleHHA BO3PACTa FOPHBIX IIOPOA,
KOTOPBIH MCYUCIAETCH MHJLIHADIAMHY JIeT.

YVpan-ceunuyosbiii memod OCHOBAH HA €CTECTBEHHOM IPEBPAIIEHNY PaAl0aKTHB"
HOTO H30TOIA ypaHa B reauil u ceunen. [lepuox moxypacnajna u3oToma 238J paBeH
4,498 MuIpx JeT. DTOT MEeTOJ HCIOIb3YIOT /IS ONpe/iesieHus BO3pacTa rOpHbIX mo-
POJI, HCYMCIAEMOT0 B COTHU MHJIJTHOHOB JIET.

Jlia ompejeieHNs reoJIOTHIecKoro BO3pacTa FOPHBIX MOPOA K OKaMeHeJoCTe! 10
60 ThIC. JIeT IPEMeHAIT paduoyzaepodHvlii memod, B OCHOBE KOTOPOTO JIEXKHUT pacral
pajiMOaKTHBHOTO M30TONA YTJIepoja 14C, yecBamBaeMoro oprapmamamu. B ux remax
BCJIe[ICTEME MOCTOSHHOTO KPYTOBOPOTa 3JIEMEHTOB KOHIEHTPALMs 3TOr0 M3oTona
nocrosEHA. Iloce CMepTH OPraHM3Ma PajAMOaKTHBHLII M30TON yriepoja HauHMHAa-
eT pacmajaThCsi ¥ npeBpamaercd B asoT. Onpefesus COAepKaHHe H30TONA H4C B
OKAMEHEeJI0CTH, MOYKHO YCTAHOBUTHL eé BoapacT. IleproZ mosypacnaja M30Tona HC
cocrapiasger 5,5—6 TeIC. JeT, MO3TOMY JaHHBIA METOJ MCHONb3YIOT AJIA OUpelesie-
HUA BO3PACTA CAMBIX MOJOJBIX MCKONAEMBIX OCTATKOB.

TeoxpoHOIOTHYECKAsA MKAaka. MeTo/ bl re0OXPOHOIOTHH IO3BOIILIH ONPEASTHTE
HOCJIeA0BATEIFHOCTD IOABJIEH)S HA 3eMJIe TeX MM HHbIX OPraHu3MOB M BO3PACT pas-
JIMYHBIX CJI08B 3eMHOU KODHI, T. €. COCTABUTb 260XPOH00ZUNECKYI0 WKALY. CoruacHO
MOJYYeHHBIM JAHHEIM BCsi 3eMHAsf KOpa HAILIACTOBAHA, T. €. PA3THYHbLIE MOPHBIC
MOPOJIbI, CAAarallne eé, JexaT CI0AMHU APYT Ha Apyre. CpaBHeHHe OKaMeHeJocTeil
PasiIHIHBIX ILJIACTOB IIO3BOJIHIIO Y‘IG‘HI:IM BBIIEJIUTH B UICTOPDHH 3eMman pAng 9Tamnos,
NpeCTAaBIAIMNX 000l pasiauyHble 110 BpeMeHHOH NpPOTAXEHHOCTH HHTePBAJbL,
Kask0OMy U3 KOTODBIX CBOMCTBEHHA CBOsS 0c00as COBOKYIHOCTH OPraHH3MOB.

Bea HeTopus 3€MJIH, COTJIACHO reoXpOHOJOTUUECKOH IIKale, II0JpasiendaeTcs
HA DOHBI, 9Pbl, MepHOoALl ¥ 3H0XH (puc. 113). ITH eAUHUIB! BEIIEIAIOT B COOTBET
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3pa i
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Puc. 113. I'eoxporRoJIOrHYecKas MIKaNa
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CTBUH C H3MEHEHUAMH, IPOHCXOAUBIINMY HA 3eMIe U BINABIINMU HA OUePTAHUA
Mopeii H MATepUKOB, ropooGpasoBaTe/ibHble IPOIECCHI, COCTAB ATMOCheps!, XapaKTep
kauMaTa u T. n. CaMble IPOTAXEHHBIE 110 BpeMeHH — 30Hbl. B ncropuu 3eMIu HX
6BII0 BCEro ABa: KpunTosoil u (areposoit. Kpunmosoi (ot rped. kryptos — CKpBI-
THIHI U Z0€ — JKM3HB) OXBATHIBAET JJINTENbLHBIH, CBEIIIE 3 MJIDJ JIET, DTAIl PASBUTHSA
SeM/IH ¥ BKJIIOYAET [[BE 3pbl: apXeil m mporeposoii. Bpems, npenniecTsOBaBIllee ap-
Xe10, HA3hIBAIOT KaTapxeeMm. KpANTO30il XapakTepuayeTcd MaJIbIM KOJIHIECTBOM ¥C-
KOMAeMBIX OCTATKOB, OTCIOZA M ero HasBaHWe. [pyroit 20H — ¢(anepo3oi (ot rped.
phaneros — siIBHBIH U 20e — XM3HB) — OXBaThIBaeT MOCIeJHNE 570 MmuH n€T U co-
CTOUT M3 TPEX 2p: MAe030sd, Me3030A M KalHO30d. HcxomaeMble OCTATKH 3TOrO
IPOMEKYTKA HCTOPHH 3eMJIH COXPAHMIMCH XOPOIIO H JOCTATOYHO IHOHO U3YHEHbI.

OpEl AIAIACE OT MULTHAPAOB A0 COTEH MUJJIMOHOB JIET. 3a MCKIIYeHNeM ap-
Xest, BCe DB HCTOPHH 3eMJIH NOAPA3JeIAIOT Ha nepuodsl — Tre0XPOHONOTHIeCKUe
eIMHHIILI IPOTAKEHHOCTHIO OT AECATKOB 0 HECKOIBKHX MHUJIJIMOHOB JeT. Ilepmopsr,
B CBOIO OYepefb, COCTOAT M3 9NOX — eJMHHI] IeOXPOHONOTHYECKOH MIKAIBL /K-
TEIbHOCTHIO B THICAYH JIET.

OKxameHer0cmU; 2e0XPOHON0ZUA: OMHOCUMENbHAA, AOCONOMHAR; MemodbL
paduomempuyeckozo damuposarusi: KaaUil-apzOHO6bLIL, YPAH-CEUHY08bLIL, paduo-
y22epodHbiil; 260XPOHOLOZUYECKAA WKANA! J0HbL, IPbl, INOXU; Kpunmos3oi;
(aneposoil.

Bonpocskl U 3agaHusa

1. Kakue MCKONaeMble OpraHMHeckne OCTaTKW COXPaHRaloTCA B 3eMHOM kope?

2. YeM OTIVMNAIOTCS METOdb OTHOCUTENBHOWM 1 aBConOTHON reoxpoHonorun? Movemy y4E-
Hble 15 BbINICHEHUS BO3PACTA FOPHBIX NOPOJ, 1 OKAMEHENOCTeR 06bIMHO UCTMONBL3YIOT HE
OOMH MeTop, a Heckonbko? lMNpuBeanTe COOTBETCTBYIOLIME NPUMEDDI.

3. Ha 46M OCHOBaHbl MeToAbl PAAMOMETPUYECKON AATUPOBKM MCKONaeMbIX ocTarkoB?

4. W3 kakux efuHWL, COCTOUT reoxpoHonoruyeckan wkana? fepeyncnure nocnenosareb-
HO 90HbI, 9Pkl U NEPUOABLI FTEOXPOHONOrMHECKON LUKaTbI.

HdononxuutensHas nHpopmMmaynsa

Il onpeseeHis OTHOCHTENBHOrO M abCoM0THOrO BO3pACcTa MOPCKHX OTJIOME"
HH#l yuéHble IMUPOKO UCIOIB3YIOT JIHHUH POCTA KOPAJIIOBLIX IOIHIIOB. ¥V arux bec-
[I03BOHOYHBIX JKMBOTHBIX BHEIIHASA YACTh CKeJieTa MOKPHITA TOHKHM H3BECTHOBBIM
ciaoeM — BuuTeKoil. IIpu xopoleil cCOXpaHHOCTH Ha SIHUTEKEe BUJHBI YyeéTKHEe KOH-
LEeHTPUYEeCKHe KOJbIla — DPe3yJbTaT IePUOJMTIeCHHX u3MeHeHHIl CKOPOCTH OTJO-
sKeHUA KOPAJUIOBLIME MOJHIAMH KapboHATA KAJIBIHA (CaCoO,).

B 1963 r. amepurasckmit najgeonTosor XK. ¥Yaac AOKasas, 4TO KOJIbIEBH/-
Hble TUHUM HA JMUTEeKe KOPAJLIOB IPeJCTABIAIOT coOOi CyTOYHBIE H rOJOBhIE 006-
pasosaHmA. 1103kKe ¢ IOMOIIBI0 SKCIEPUMEHTOB C PAAMOAKTHBHBIM N30TOIOM 204
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OBLTIO TOKAa3aHO, 9T0 GOIBIIMHCTEO COBPEMEHHBIX pA(O0OPa3yIOIMHAX KOPAJLJIOB THEM
YCBAMBAIOT KapOOHAT KalbIUfA WHTEHCHBHEEe, YeM HOubl0. PU3MONOrdYecKH IIpo-
mecc KanbnupHUKaIUM y KOPAJJIOB, KHBYIIIHX B CHMOHO3e ¢ OHHOKJIETOYHBIMH 3e-
JIEHBIMHM BOLODOCJSIMU, CBA3aH C (DOTOCHHTE30M, KOTODEI 3aBHCHT OT OCBEIIEHHO-
CTH, T. €. OT cyTO4YHOro nukJja. Mcciaenys coBpeMeHHBIE BHABI KOPAJJIOB, ¥ 2JIC Ha-
cunTa) okoso 360 JIHHHUE B rofZOBOM mosce, T. €. Kaas JUHHSA NPHOIASHTENb-
HO COOTBETCTBOBAJIa IPHPOCTY 34 OJHH JIeHb. Y KODAJJIOB, YKUBIIAX HpuMepHo 370
MJIH JeT HasaM, B IT'OJ0BOM II0ACe HACYHUTHIBANOCE OT 385 mo 410 nuawnii. Ha ocHO-
BaHHHM 3THX HCCAEIOBAHHN YaJC cAeia BBIBOJ, 4TO 3eMHOI roj okoJio 370 muan
ner Haszaj pnuiacsa 399 mgHel, a KoaHYecTBO MecAles B rogy Obuio He 12, Kak ceii-
gac, a 13. [Ipogo/KUTEeIBFHOCTE CYTOK HA 3eMJle B TO BDEMSI COCTABJIAJIA OKOJIO 22
YacoB, MIPUYHHOHI yeMy OvL10 GoJiee BricTpOe, YeM ceiiuac, BpallleHHe IIJIAHETHI.

§27. PazButne X1U3HM B apxee n npotepo3oe

£ Paccmotpute puc. 114, 116. OnuwunTe yCnoBUA pasBUTUA XU3HWU, KOTOPbIE
= buinv Ha 3emne B apxee M NpPoTepo30e M KOTOopble cnocobcTBOBany passu-
‘ TUIO XN3HW. Kakve opraHM3mMbl CyLLIE@CTBOBAIU B 3TV FEONOrM4eckne apol?

VYuéHBle cCUMTAIOT, YTO BO3PACT 3€MJIM COCTABIAET OKOJ0 5 Mupn ser. Ilepsrie
1,5 mupx ner mocse eé o6pa3’0BaHUA OPraHM3MOB He CYIECTBOBAJIO. JTO OBLI 10-
OpPraHM3MeHHEIH 3Tal pPasBUTHA 3eMian — kKamapxeil (or rped. kat — HHXKe,
archaios — ppepreitmuii). Oxono 4,5—4 mupg Jer Hasayn Hauana GOPMHUPOBATE-
¢ MOBEPXHOCTh 3eMJH, eé armocdepa 1 ruapocdepa, IPOUCXOAMIN WHTEHCHBHEIE
BYJIKAHUUYECKadA NAeATeJILHOCTE U ropoobpasosanue (puc. 114).

Apxeii. JHu3Hb BOBHHKJIA Ha I'DAHUIE KaTapXed W apxeilckoil spel (OT rped.
archaios — pgpeBHelmwuii). 06 3TOM CBHAETEJBCTBYIOT HAXOJKH OCTATKOB MHKDO-
OpPraHM3MOB B PAHHHUX apxeilcKux mopojax Bospacrom 3,8—3,5 muapz jer.
CoxpaHUBIIAECA B HUX CJEILI JKH3HU He-
3HAYMTENBHEI, IO3TOMY 00 OpraHusmax
apxes M3BECTHO HEMHOro. B apxeiicKux
TOpoJiaX BEJIHKO coAep:KaHWe rpadura,
YTO CBHJETEILCTBYET O CYIIeCTBOBAHHM
B TO BpeMs Ha 3eMJie OPraHuYeCcKHX Be-
EeCTB, a CJAeI0BaTEIbHO, ¥ OPraHU3MOB.

ITepBrle opraEM3Mbl Ha 3eMJe —
apxebaxkmepuu, yuanobakmepuu —
OBLIM DPOKAPHMOTAMH M JKHIH B OeCKHC-
noponuoi cpene. IIpoagykramMmu sxusHene-
ATEIBHOCTH 3THX MUKDOOPTAHU3MOB SB-

JATCA ApeBHeHIINe ocafovHble IMOPO-  Pye. 114. Karapxeii. Bynkaanueckas nes-
OBl CMPOMAMOJULIMbL — U3BECTKOBLIE 00- TeJBHOCTH M ropoobpasoBanmne
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pasoBaHuA B BUe cTON00B, OOHADYKeH-
Hele B AMepure, Ascrpanuu, Adpuke,
Ha Ypane u B Cubupu (puc. 115).

ITmanobakTepuu NOSBUIINCE HECKOJIb-
KO I033Ke, yeM apxebaxkTepHu, — OKOJIO
3 mapx et Hazan. Ouu O6bLIU HOTOCUH-
Tesupylomumu opranuamamu. Kak or-
MeuaJioCh BEIIIE, TOABJIeHHe (POTOCHHTE-
3a CTAJ0 KPYIHEIM apoMopdo30oM B 3BO-
JIIOIHAN KU3HH, IPUBEIIINM K obpasora-
HHUK KHCJIOPOAHOI aTMocdephl Ha ILIaHe-
Te. PagBuTHe IPEBHUX IIPOKAPHOTHBIX Op-
TaHMU3MOB IIPHBEJIO K MOABIEHHUIO 3€JIEHBIX
BOZIOPOCJIE — 3YKapPHUOTHBIX OPraHU3MOB.

Ha rpanune apxeiicKoi ¥ mpoTepo-
30HCKOIl 9D IPOH30LILIM eI€ ABa KPYI-

Puc. 115. CTpOMaTO{‘II’lTbI (Ha Bpe3Ke Mo- HBIX apomop(boaa: NOABHJIIHCH HOJIOBOE"I
BEPCIHEL paspes) IIPOIECC ¥ MHOTOKJIETOYHOCTh. BosHUK.IM

MepBbI€é MHOTOKJETOUHLIE HHUTUYATHIE IIHAHOOAKTEDHH W 3eJEHBIE BOJOPOCIH.
WaTeHCHBHBIN Iponecc (OTOCHMHTE3a, CO3JaHHE aBTOTPO(aMH OpPraHHYecKHX CO-
eIMHEHUH W YBeJIHYeHHUEe COAEePIKaHHMA KHCI0poJa B arMmocdepe CO3Jall YCIOBHSA
[IJIA Pa3BUTHUA TeTePOTPOMHBIX OPraHU3MOB — »KHBOTHBIX. TaK y:Ke B apxee Bhijle-
JIATHACH ABa OCHOBHBIX CTBOJIA KM3HH — HapcTBo Pacrenus u mapereo JXuBOTHEIE.

IIporepo3soii. [Ipomeposoiickas apa (ot rped. proteros — DAHHUN U zZoe —
JKHA3Hb) — CAMBIH IPOJOJKHUTEIbHBIN 2TAall B MCTOPHH 3eMJIH, HAYABIIHWHACA OKOJIO
2,5 mupp et Hasaz. IloBepXHOCTE MJIAHETHEI B 9TO BPeMsA IIPEJCTaBJANa coboil ro-
JIYI0 OYCTHIHIO, IIEJ MHTEHCHBHBIH Ipollece ropoodpa3oBaHuA; 3HAYHTEILHOTO pac-
mBeTa JOCTHUIIHM OaKTepHH W BOJOPOCJH. B pesyibTaTe KH3HENEATEJIbHOCTH MKe-
ge3obaKTepuil B IpoTepo3oe 00pasoBaIKuCch KPYIHEHIINe MEeCTOPOKIAEHHAA Keeaa.
BaxrepuanbHOe DIPOMCXOMKAEHHE MMEIOT TaKiKe 0CAJ0YHEIe IIOPOJILI, CONepIKaIIie
HUKenb 1 Maprasen. IJo 90% MHDOBBIX 3amacoB cepbl 00pa3oBaJioCh B 9TO BpeMA
B pe3yJbTaTe KHU3HeleATeJILHOCTH cepobaxkTepHii.

B nporepozoe nprHINOIHAILHO U3MEHHJICA TA30BBIHA cocTaB aTrMochephl 3eMIH.
Bnarogaps xu3HeNeATeIbHOCTH IMuaHODAKTEepHIl cofep:kaHHe CBOOOJHOrO KHCJIO-
poza B Heil gocturio 1% or coBpemernsoro (0,2 %). 9ra Tak HasblBaeMas MOYKQ
Hacmepa, KOorga KOHIEeHTpanHua KHCJI0poJa co3jaJa INPeaIIoOChIIKNA AJId IIOABJIE-
HUA a9pO0HBIX OPraHM3MOB, H3MEHEHUs JHEPreTHKH yKU3HeoOecleueHUs U mepe-
X0/a OT DPOMKEHNA K KHUCJIOpoagHOMY Abixanuio. Hakorminenue B arMmocdepe cobos-
HOr0 KHCJIOPOJa MOJOMKHUI0 Hadauio (JOPMUPOBAHUIO Ha IJIAHETEe 030HOBOT'O 3KpaHAa.

TocnoAcTBO IPOKAPHOT B MPOTEPO30€ IIOCTENeHHO CMEHHJIOCH PACIIBETOM 3VKa-
puot. Ha cMeRy muaHODAKTEPHAM NPHUIILIH 3eJIEHBIE U 30JIOTHCThIE BOJOPOCaH (KO-
JIOHHAJbHBIE U MHOTOKJeTouHnble). Hapangy co ¢cBOGOJHOILIABAIOINUMH MOABHINCH
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§ 27. Pa3BuTue XU3HU B apXxee U npoTeposoe

BOJJOPOCJTH, MPHUKPEIJIEHHEIE K MOPCKO-
My ZHY. MHOIOKJIETOYHOCTE OKAas3ajlach
B 9BOJIIOI[HOHHOM ILIaHe Gojee nepcuex-
THBHOH (DOPMO¥ KM3HHM: BOBHHKJIH Kpac-
Hble 1 O6yphblie BOJOPOCTH, TPHOBI.
AHBOTHEIN MHED IIPOTEPO30HCKOM BPEI
COCTABJANHA B OCHOBHOM IIPHMHUTHBHEIE
MHBOTHBEIE — T'YOKH M KHIIEYHOIIOJIOCT-
Hele. OnHAKO HAKOIIJIEHNE OPTaHUYecKo-
IO BemecTBa W KHCJIOPOJa 3a CUET Jesd-
TeJIbHOCTH IIUaHODAKTEePHIl U BOJIOPOCJIEi
B KOHIIe IPOTEPO30d cIocofCTBOBAIO TO-
ABJIEHWI HOBBIX THIIOB 0€CII03BOHOYHBIX
JKABOTHBIX — ILIOCKHX M KOJIBYATBIX Yep-
Beli, WIEHHCTOHOTHX, MOJLIFOCKOB ¥ HUIJIO-
KOXHX, obutaBmiux B Boge (puc. 116).
Cyma koHma nmporeposos Oblna Ges-  Pue. 116. JlangmadT MopcKoro IHA mosj-
.}KHBHEHHOﬁ, HO IIO 6epeI‘BM BO}:{OéMDB B Hero npoTepo3osd: J = JIUCTOBHHEIE Cer-
peayabTaTe AeATeNbHOCTH OAKTEPH 1 MOHTMPOBRHEbID QUGN DAomes)
ONIHOKJIETOYHBIX BOZODOCHei Hauamoch - PoALCCTBEHHMKI ILIOCKIX HepBeH; ==
INPHMHUTHBHBIN CHIAYHUH ITOJIHII; Bi— opa-
nouysoobpasoBanue. Peskoe yBelHUeHUE  yyurunmas cuaauas meayaa; 4 — mIABAI-
COooepxaHHUA KHCJI0poJa B aTMOC(l)epE e Meay3hl; 5 — Mpefox Tpmoﬁn'ro];
VCHIINJIO OKHCJIUTEIbHBEIE IPOIEecChl Ha
moBepXHOCTH 3eMaH. JLH3HE cTana reosoruyeckuM (GAKTOPOM — OPraHM3MBI HA-
YaJld MeHATH COCTAB 3€MHON KOPDBI.

Kamapxeil, apxeii, apxebarxmepuu, yuaHobaKmepuu, cmpomMamoiumst, npo-
mepo3soit, mouka ITacmepa.

Bonpocekl U 3apaHud

1. Kakue kpynHble apomopd03bl NPOM30LLNK B apxee 1 npotepo3oe? Kakoso ux 3HayeHmne?

2. Kakoe BnusiHWe okasana JesiTeNnbHOCTb OPraHM3MOoB apxes U NpoTepo30s Ha U3MEHeHUe
reonorudeckux obonovek 3emnn? Kakoe 310 UMENO 3BONOUMOHHOE 3HAYEHNEe?

3. Y10 npepluecTBOBAN0 NOABNEHWUIO OCHOBHbIX TUMOB BECMO3BOHOYHBIX XUBOTHBIX B KOHLIE
npoTepo30sa? KakuMu opraHuamamm oHu 6biv npeacTasneHbl?

4. [lNepevyepTuTe B TETPaAb U N0 Mepe naydeHus naparpados sanonHanTe Tabnuuy. BHecute
B Heé cBefeHusa 06 apxeickor 1 NpoTepo30MCKON apax.

Paseutne usam Ha 3emie

Kimmmar, reonornueckne | PacTuTensHBIH

Jpa Bospacr Ilepuon npomeces: Nup

HKusorabIi Mup
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§28. PasButue XU3HU B naneosoe

2 2 PaccmoTtpute puc. 117—123. Onuwute ycnosus, kotopslie Buinu Ha 3emne
= 8 naneosoe. Kakne opraHWaMbl CyLLECTBOBANN B 3TY reONOrMHECKYI0 3py?

ITaneosoiickasn apa (or rpeu. palaios — ApPeBHUH W 2Zoe — JKHM3Hb) HA4YaIachk
570 MmaH Jer Haszax. B aTy apy Ha 3eMJie MM HHTEHCHUBHBIE IPOIECCHl I'OpPo-
obpasoBaHusa. MOIIHEIE CIIOM OCANOYHBIX MOPOJ B Pe3yJIbTaTe CHKATHA U MOLHATHSA
MOPCKOT'O JHA IPEeBPATHJIHNCH B FOPHI, IOATOMY MHOTHE OCTATKHA OPraHM3MOB apxes
H IPOTEPO30si OKA3AINCE YHUUYTOMEHHBIMHA.

B maneo3oe BBIAEIAIOT IIECTH NEPHOLOB, COCTABIAKIIINX COOTBETCTBEHHO €ro
nepsyio (kembpuii, opdosuk, cuayp) 1 BTOpyio (0e6own, KapboH, nepmb) NOJIOBHHBL.

Kem0Opuii. B Hauane keMGpuiicKoro meproja MPOH30NLI0 OGIIMPHOE HACTYILIE-
HUe MOpsA, CMeHHBIIIeeCs B CepeJlHe IepHo/a ero OTCTYILIEHNeM, JOCTHUTIIIHM MakK-
CHMyMa B II03JJHeM KeMOpwH. B cepepHOM mosaymapuu npeobiafanyd MOpPA, B IOMK-
HOM CYIIeCTBOBAJ eJUHEIH I'ATaHTCKUH cBepxMaTepuk [1anzes (oT rped. pan — Becé
U ge — 3eMIif), KOTODBIH OKPYKaj cOo Beex cTOpoH oxkeaH Temuc (cMm. puc. 47).
Kaumat xeMOpus GBI YMepeHHBIM, MATEPUKN HEBBICOKUMU.

PacTuTe bHBIN MUD 3TOro mepuoaa OB IpeAcTaBieH Pa3JIUYHBIMH BOJLOPOCIIA-
MH: cpefi HUX Ipeobiananu 3eséHble U Oypble, TPHKPENJIEéHHbIE K MOPCKOMY IHY;
B TOJIIIE BOAEI IIJIABAHA THATOMOBBIE, 30JIOTHCThIE, 3BIJIEHOBBIE BOJOPOCIIH.

B navaJie KeMOpHU#A IPOM3OILIH CYII[ECTBEHHbIE H3MEHEeHUA XHMHUYIECKOT0 COCTa-
Ba okeaHa. C moBepxHocTH cymu arMmochepHbie 0CaJKU CMBIBAJIH OIDOMHOE KOJH-
YecTBO MUHEPAJBHBIX COJIel, BCIeACTBHAE Yero pe3K0o BO3pOca HX KOHIEHTpalus:A B
Mopckoi Boze. Iloctynarmomue conu, B IEPBYIO oUYepelb KajlblHeBble 1 MarHueBkle,
aKTHBHO YCBAMBAJIHMCH MOPCKHMMHM XMBOTHBIMH, CTAHOBACH OCHOBOM IJ1A (hOPMHpPO-
BaHHA HX ckejera. Ilosromy aia KeMOpus XapakTepHO IMOABJIeHHEe PA3HBIX I'DYIII
OpraHM3MOB ¢ MUHEPATH30BAHHBIM CKEJIETOM.

WMeHHO cKeJieTHBIEe Hecmo3BOHOUHEIE — OTJIHUYHTENBHASA 0CO0eHHOCTh KeMOpuii-
ckoii payns!l (puc. 117). Haubosee IUPOKO B Hell pacIpoCTPaHUINCE APeBHEHIIHE
YIeHUCTOHOTUE — MpPurodumsl, BHEIIHEe CXOQHEIE ¢ COBPEMEeHHLIMH PAK00OpasHEI-
MM — MOKpHIaMu. Hexoropbkle TPHIOOUTEI OLIIH pPa3sMepoM C IOPOIIMHY, Apyrue
mocTHranu OoJsiee moJyMeTpa B AAHHY. X oCcTATKH HAXOAAT B KeMOPHHCKHX OTJIO-
JKeHHMSAX B PA3JIMYHBEIX paloHAX 3eMHOrO0 Iapa.

KpoMe HMX THNWYHEIMH IIPEICTABHTEJAMH KeMOpHiickoil dayHbl ObLIH apxe-
oyuamsl. — MHOTOKJIETOUHEIE KHBOTHHEIE, KOTOPEIE IOJHOCTBHI0 HMCUE3NH K KOHITY
nepuoja. OHM MMeNd NPOYHBIA M3BECTKOBBIM CKeJleT M NPHKPeIUIAINCh KO OHY,
06pasys CKOILIEHHWs, CXOJHLIE C KOJOHUSAMHU Kopainos. IToMEMO TPUIOOGHTOR M
apXeoIlHaTOB, B KeMOpUIicKUX Mopax oburanu ry6Ku, Meny3bl, KOPaibl, MOJLIIO-
CKH, CHAAYME HIVIOKOXKHEe (MOpCKHe JIMIWK) U MOPCKHE eXXH.

K xounmy xemMOpusa ys:Ke CYILIECTBOBAJIM IOYTH BCEe THILI OECIIO3BOHOYHBIX MH-
BOTHBEIX. Hapamay ¢ HUMH y4uéHble HAXOOAT OCTATKH XUBOTHBIX, CHCTEMATHYECKOe
IOJ0¥KeHHe KOTOPBIX HAaYKOM [0 CHX IIOP TOYHO HEe YCTaHOBJIEHO.



§ 28. Pa3sBuTue XWU3HW B naneosoe 153

Puc. 117. [IlHO xKemOpuiickoro Mopsa: 1 — mexyssl; 2 — ryOkH; 3 — TPHIOOHTHI;
4 — apxeomHaTEl; & — BOAOPOCIH

Opnoeuk. B Hauase opIOBHKA IPOM3OILIO 3HAYUTENBHOE MOTPYKEeHHAE CYIIH —
OOMBIIasA e€ YacTh OKasajach moJ Bogoi. Kiumar aToro nmepuoia ObLI YMEpPEHHBIM,
BJAXKHBIM H XapaKTEPH30BAJICA MOCTENEeHHBIM MOBBIIMIEHHEM TeMIIepaTypPhI.

B Mmopax mpeobaaganu Oypble M KpacHbIe BOJopockn. B hayHe opIoBHKAa rOCION-
CTBYIOINEe MOJIOKEeHHE T0-IIPeKHEMY 3aHNMAIN KUIMeYHOIOJIOCTHRIE, TPHIOOHTHI 1
urnoxoxue. Ilocaename 6611 IpeicTaBIeHL] MOPCKAMH JHIXAMM, MOPCKHUMH €3Ka-
MH, MOPCKUMH 3Bé3namu 1 Ap. (puc. 118). B opfoBuKe MOABMIKCH IEePBLIE T'OJIO-
BOHOTHE MOJUIIOCKH, a TaK)Ke IIMPOKO PACIPOCTPAHWINCH IOJYXOPAOBEIE — 2pan-
moaumet, 3aHUMAIOIIHE B CUCTEeMaTHKe IIPOMEXKYTOYHOE IIOJIOMKeHHe MeKay Oec-
MO3BOHOYHBIMHA H IMIO3BOHOYHBIMHA XUBOTHBIMH.

Curyp. B camoM KOHIIE OPJOBHKA TPOU30IILJIO IIOBCEMECTHOE OTCTYILIEHNE MOPH,
obpasoBasuck ropasie cucreMsl — CkagauHaBcKaa u Casael. BMecTo TEMIBIX MeJ-
KOBOAHBIX MOPefJ'I Ha 3eMJIe MOABUINUCH 3HaAYMTeJIbHBIE IIJ0IIaIl CYIIH, BCJAeACTBHEe
Yero KJIHMAT CTal 0oJiee CYXHM.

B cunype nmpoHn30mLIo odeHb BajkHOe coOBITHE — BBIXOJ pacTeHuit Ha cymy. Ha
Oeperax BOJOEMOB IOSBUJINCH NIEPBEIe HA3€MHEIE CIIOPDOBBIE DACTEHUA — PUHUOPU-
mbut (cM. puc. 45, 1). BeixoJ pacTeHM# Ha CyIIy — OJMH M3 BeJIMYAWIIHX 3TAIOB B
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Puc. 118. IIpeacraBurenu Mopckoil ¢payHsl opaoBuka: ] — MOpCKHe JTHIHAH; 2 — OJUHOY-
HBIE KOPAJLJIOBEIE MMOJUNEL; 3 — roJIOBOHOTMH MOJIIHCK; 4 — TPHIOOHTEI

PASBHUTHH KH3HH Ha 3eMie. [[eATeILHOCTh Ha3eMHEBIX GaKTepuil mpuBenaa K 06paso-
BAHWIO MOYBHI, cHAbGKaBmel pUHIOMUTHI IUTATETLHEIMHY BelllecTBaMu. Biaronapsa
(oToCHHTE3Y COJepKaAHHe KHCI0PoJa B aTMochepe IIaHeTHl yBeIudmiIocsk 10 2 %
1 3aBEPITHJIOCH (hOpMHUPOBaHWE 030HOBOT'O 9KpaHA.

B cuaypHHCKHX MOPAX JOKHMBAJIH CBOM BEK I'DAlTOJIHUTHI, MOCTEIIEHHO BBIMH-
pamd TpHI0OHTEI. MCKINYHTEIHHOrO PACIBETa JOCTHIJIM NOJIOBOHOTHE MOJLIIOCKH
H KOpaJibl, MOABHUJINCE CBOe0OOpasHble YWIEHHCTOHOTHE — THIMAHTCKHE PAKOCKOD-
nuonst (puc. 119, 1). Hekoropsle U3 HUX JOCTUTANH IBYX MeTPOB B JJIHHY, UMe-
JIA MACCHBHBIE YEIIOCTH ¥ MHTAIUCH MEJKHMHU KUBOTHBIMH, OOMTABIIHMH Ha JTHE.

B cuiype HOABUIKNCH IEPBLIE MPEACTABUTEIH ITO3BOHOYHBIX KMBOTHBEIX — Oec-
yenocmusle poibot (puc. 119, 2). 9t npuMHUTHBHEIE XOPJOBEIe OBLIN, KAK IIPABUIIO,
COBCEM MEJKHMH, 4 BCE TYJIOBHINE BMECTe ¢ NOJIOBOM MOKPBIBAJ NAHIHPE 3 KOCTHBIX
mnactrd. C3agy M3-10J NAaHIUPA TOPYAT MYCKYJIHCTHIH XBOCT, KOTODBIA IOMOTaJI
JKUBOTHBIM ITaBaTh. OgHaKO TAxKENads GpoHA Ha TOIOBe HE MO3BOJIANIA HM CBOOOJHO
MAHEBDHUPOBATH B TOJIIIE BOABI M 3aCTABJANA AepKaThed y camoro aHa. Iluranuce
fecUueqIOCTHLIE PHIOBI OPraHUYECKHMMH OCTATKAMH CO JHA MOpA.
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Puc. 119. IlpeacraBurenn dayssl cunypa: | — pakockopnuoH; 2 — GecdeniocTHas puiba

JeBoH. ITOT MepHOJ NANE030A XapaKTepHayeTcsa 3HAYNTEeJbHEIMHA H3MeHeHH -
MH Ha 3emie. B pesyibraTe MOZHATHA CYIIH KJIHMAT Ha IJIaHETe CTAJ Pe3KO KOH-
THHEHTAJLHBIM, ITOABMJINCE 3HAYHTEJbHEIE II0 PA3MepPaM NYCTHIHHEIE M IOJYIIY-
CTHEIHHBIE 00JIACTH, PE3K0 COKPATHINCH ILIomanu Mopeii. KoHIeHTpanua KuciIopo-
Ja B aTMoc(epe ZeBOHA JOCTUIJIA COBPeMeHHOI, T. e. 21 %.

B aroT mepuoj BOZHUKJIM ¥ OCBOMJIM CYIIY OCHOBHBIE IDYIINBI CIOPOBBIX pac-
TeHMH — NJaYHOBHJHBIE, XBOI[EBHAHBIE U HANOPOTHUKOBHAHBIEe (puc. 120).
3HAYMTEILHO M3MEHHJICA B [[EBOHE M JKHBOTHEIA MHp. BeiMepiu 60abIIas 4acTb
NPUMHUTHUBHBLIX OECIIO3BOHOYHBIX ¥ IMOYTH Bee DecuenocTHbIe. B MOpsAX rocnoicTey-
0I1ee TIOJIOYKeHUe BAHANN YeNCNnLHbLe PblObl, TTIOATOMY JAeBOH HABLIBAIOT MEPHOLOM
pbi6. B ocHOBHOM 3T0 OBLIM XpAIEBbie PHIObLI, HO yiKe MMOABUINCH U PBIOBI ¢ KOCT-
HBIM cKeseToM. Cpelu HUX BBIZEJHJIACH MPYIIE KUCMENEPbLX Pbll, OT KOTOPHIX Oe-
PYT HAYaJI0 IPeJKH 3eMHOBOJHBIX — uxmuocmezu (cMm. puc. 44, 1). B KoH1e neso-
Ha OT UXTHOCTET IIPOM3O0IILIN [IePBBIe HACTOAINE 3€eMHOBOJHBIE — CMmezoueqaJibl.

Kapbon (kaMeHHOYroJbHBIH NMepHOI). JTOT MePHOJ XapaKTepH3yeTcd ycTa-
HOBJIEHHEM TEIJIOr0 BIAXKHOTO KJuMaTta. HazeMHas pacTHTENBHOCTE CTajla Pa3HO-
oﬁpasnee, BO3HHKJIM II€pBbI€ Jieca, B KOTOPBIX POC/IHM I'HIaHTCKHE APE€BOBHJHLIE
naayHbel — JaenudodendpoHbl, cuzuinriapuu, pocruraBmue B Beicoty 30—40 M, u
Kaiamumbs., — POACTBEHHHKH COBPeMEeHHEBIX XBomle# (pumc. 121). IloaBmiock MHO-
ro BHJOB NATNIOPDOTHHUKOB, B TOM YHCJe CeMEHHBIe — nmepudocnepmsi, nepenie ro-
JoceMeHHEIe pacTeHuss — kKopdaumost (puc. 122). Ha mecTe 3THX JlecOB M3 ocTar-
KOB OTMEpPIIUX PACTEHHH BIOCIEACTBHH 00pPA3OBANKUCE KAMEHHOYIOJIbHEIE Dacceii-
vl (Kysueukunii, [lorenkuii, Pypckuii), 4To ¥ Jaji0 HazBaHWE 3TOMY IEPHOAY.
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Puec. 121. KameHHOYTONBHBIN nepuog: I — xKanaMur; 2 — JeOHIONEeHAPOH; 3 — CHIHJI-
aApudA; 4 — 3eMHOBOJHBIE; 5 — IHIaHTCKas cTpexosda (MeraHeBpa); 6 — CKOPIIHOH
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CyllecTBeHHO U3MEHHUICS B KapOoHe W »KHUBOTHBIN
Mup. B mMopsix pacupocrpaEuanchk paKOBHHHBIE IIPO-
creiimue (popamuaudeps), MOJLUTIOCKH U phIObl. Boraue
crana HazemHadA GayHa, cpeld OeCIO3BOHOYHBIX IIPe0s-
JIaJaIi YJIeHHCTOHOIHEe — CKOPIIMOHEIL, TayKH M KJIEIH.
B necax noABHIKMCE EPBEIE JIETAOIIHE HACEKOMBIE, J10-
CTHTaBIINeE OIPOMHEIX pasmepoB. Tak, ruranTckas cTpe-
KO03a MeraHeBpa MMeJia pasMaX KDPBLIbEB OKOJIO 7D CM.

CBoero pacusera B KapOoHe HOCTHIVIM cTeroueda-
Jel. JlnuHA Tela aTUX 3€MHOBOAHBIX K0Jiebaaach OT He-
CKOJIBKUX CAHTHMEeTpPOB 10 4 merpoB. Tak Kak UX pas-
MHOeHHe OBLIO CBA3AHO C BOAOH, 00MTAIM OHU B IIPH-
opesxHOI yacTH cymu. OT creronedaioB MPON3OIILIH CO-
BpeMeHHbIe 3¢eMHOBOJHEIE. B KoHIle KapOoHa MOABHIHCH
TepBEIe IPeCMBIKAIOIINeCT — KOMUL03a6Pbl — KOTeJ-
KOTOJIOBBIE AIIEpPhI, OT KOTOPBIX BIOCIENCTBHU IIPOU-
BOIILJIM OCTAJIbHBIE PEITHIIHH.

Ilepms. B mepMcroM nmepuoge KJIAMAT
IOBCEeMeCTHO CTAHOBUTCA CYXHM H OoJiee
xosogaEIM. OTcTynaroT Mops u GOpMHUDY-
I0TCA BHYTDPEHHHE BOJoéMEI (puc. 123).
KpynHble cnopoBble pacTeHUs MOCTEIeH-
HO BEIMHMPAIOT, UCYE3AI0T Jeca U3 APeBo-
BUAHBIX ILJIAYHOB, XBOIIEH W IAMOPOT-
HHUKOB. JIM Ha CMeHY IDHUXOIAT roJioce-
MeHHBI€ pacTeHHdA, B TOM YHCIIe XBOH-
HBbIE, 0CODEHHO pPacIpPOCTPAHUBIIHECH B
CeBepHOM IOJYIIADHH.

Benencreue mogEATHA MOPCKOTO JHA

Puc. 122. Kopgautr — mep-
BOE I'0JIOCEMEHHOe DacTeHHe

B IIePMCKOM IepHOJie BEIMeDJIo GOTbIIUH- Puc. 123. Ileiizax mepMcKOro nepuoja.

CTBO BHJ0B KODAaJIJIOBBIX IIOJHUIIOB, U3 KO-
TOPBLIX 0OpasoBaiuck pudbl H OCTPOBA.

Creromnedaisl

IIpousomiu uUsMeHEHUA cpegu DEeCHO3BOHOYHBIX MXHUBOTHBIX: MCYE3JIH TPUJI0OHU-
THI, YMEHBIIUJINCH YHCIEHHOCTh W BHJOBOM COCTAB MOJLIIOCKOB M HEKOTOPHIX PHIG.
Ha cyme cTeronegasos Io4YTH DOJHOCTHIO CMEHHUJIN IPECMBIKAIOIIHECH, KOTOPHIE B
[OCJIEAYIONIYIO 3PY MIMPOKO PACIPOCTPAHUINACH N0 3eMJe.

ITaneosoii, Ilanzes, Temue, KemOpuii, mpurobumst, apxeouuamst, opolosukr,
zpanmoaumat, CULYpP, PUHUOGUMBL, PAKOCKOPNUOHbL, Oecieriocmubie pblbbL, Oe-
BOH, HeJNI0CMHble NAHYUPHBLE Dbllbl, KUCMenépvie pobiibl, UXTMUOCTEZU, CINEZ0-
yeganvt, KapooOH (KaMeHHOY20LbHbLIL nepuod ), ienudodendporbt, CUZUNLLAPUL,
Kaaamumsl, nmepudocnepmol, Kopdaumaul, KOMULO3ABPLL, NEPMb.
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Bonpocs! u 3apaaHvea

1. B 4ém coctouT cBoeobpasune keMBpUCKon MOPCKOWA dayHbI?

2. Kakve OCHOBHble NPEeAnochLINKM ANS BbiX0Aa PacTEeHWIA Ha Cyly WMENuchb B cunype?
CpasHuTe pUHUODUTLI C 3eNéHbiMK Bogopocnamu. Kakue npucnocobneHus Beinv xa-
pakTepHbl NS PUHMOMUTOB B CBA3W C NEPEXOA0M K XU3HW Ha cylie?

B 4&M 3aKN04aeTcs 3BONIUMOHHOE 3HAYEHWE APEBHUX KACTENEpbiX pbi6?

Yem 06bACHWTL NPOLBETaHME NanopoTHMKOOOPa3Hbix B kapboHe 1 UX NoCTENeHHoe Bbi-
MUPaHWE K KOHLLYY Naneo3onckoin apsl? Mpueeaute NPUMEpPbl TaKMX PACTEeHUIA.

Kakmne apomMopd03bl NO3BOAMAKN FONOCEMEHHBIM PACTEHUAM BblEPXaTb KOHKYDPEHLMIO
co cnoposbiMu? K 4emy 3TO NpUBENO BNocneacTsmmu?

Mo4YeMy K KOHLY Naneo3os NPecMbIKaIWMEeCs cTany BnactenmHamu cylum?

BHecuTte B Tabnuuy «Paszsutmve Xu3Hu Ha 3emne» CBEeAEHWUs O Naneo30nCcKor ape.

NOo o AW

§29. PasBuTHe XN3HU B Me3030€ U KalHo30e

5 PaccmoTpute puc. 124—129. OnuwnTe ycnoBus, KOTOPbIE CYLLECTBOBaNM Ha
- 3emne gns pasBUTUA XW3HKM B ME3030e U KanHo3oe. K kakuMm cuctematmye-
CKUM rpynnam npuHagnexart opraHM3mMbl Me30308 W KanHo30a7?

Me3o3soiickasn 3pa (OT rped. mesos — CPeAHUI U Z0e — IKU3Hb) HAYAJIACH OKOJIO
230 MJH JleT Ha3ajg M COCTOAJA M3 TPEX MEePUOAOB: mpuaca, wopv. 1 meaa. Hauano
3pHI XapaKTepHUa3yeTcs pacmagoM efuHoro marepuka Ilanrem Ha naBa: Jlaspasuiw
u I'ondeany (cMm. puc. 47). Ha reppuropun cospemeHHblXx EBpasun u CeBepHOi
AMepHKH YCTAHOBUWJICA 3ACVIILJIMBBLIM KIUMAT, YTO CHJIBHO MMOBJIMAJIO Ha PacTH-
TeJIbHBIN M XUBOTHBIM Mup. [IpeBHAA (iopa KAMEHHOYTOJIbHOIO IIEPHOLA IIOYTH
BCsA mOrHbJia, YCTYIMB MECTO CEMEHHBIM PACTeHHUAM.

Tpuac. Beaymee MecTo B PACTHTEILHOM MHDE B 3TOT MEPHOJ 3aHUMAJH I0-
JIOCeMeHHEBIe DACTEHHA: XG0lHble, 2UHK206ble U CAZ06HUKOBblE, A TAKKe HEeKOTO-
pBle BHABI APEBOBHIAHBIX MMAIOPOTHHKOB. 'MHKIO0 — KDPYIHOE AEpPeBO ¢ IIMPOKHMH
JUCTHAMH ¥ MONITHOH KPOHOH — COXPAHMJIOCH 0 HAIIMX AHEH M II0 IpaBy CUUTAET-
cs »KUBBIM MCKOTaeMbIM (cM. puc. 49, 3). CaroBHUKHY — HEBBICOKHE JIePEeBbS C TOJ-
CTBEIM CTBOJIOM, BEDXYIIKY KOTODPOr0 YKpAIIAET Beep JKECTKHMX NEePHCTHIX JIHCThHEB
(cm. puc. 98, I); oHM BCTpedalwTCsa W B coBpeMeHHOM ¢uope 3eman. Jleca atoro
nmepuoja OBLIHM HerycThle, CBOGOJHO MPONYCKAIH COJHEYHEIE JYYH, IOITOMY B HHX
00MJIBHO TPOM3PACTAIH U TPABAHUCTEIE PACTEHHSA.

CyuecrBeHHO 00HOBMIACH B Tpuace u ¢ayHa. B mopsax aroro nepuoja oburain
IIECTHIYYEBhIe KOPAJIbl ¥ MOJIOBOHOIME MOJLIIOCKUA — OeleMHUMbL U AMMOHUNbL.
B Tpuace NOABUINCH ePBbIe MJIECKOMUTAIIHE — MPUKOHOOOHMbL. DTO OBIIN MeJ-
KUe ARIEKIaAYIOIINe }KUBOTHEIE JINHOMK 0KoJ0 60 cM, BCE Teso KOTOPHIX OBLIO IO~
KPBITO T'yCTO# miepcThio (puc. 124).

HOpa. Kaiumar, BHayale BIAKHBINA, CMeHseTCHd K KOHIY IODBI 3aCYIIJIUBEIM.
ITpomonskaerca panbHelInee ABUIKEHHEe KOHTHHEHTOB, HadaBllleecd B TpHace.
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Pacrurenbubiii MADP GBLI OpeNCTaBIEH IJIaBHBIM 00pa-
30M I'OJIOCEMEHHBIMH PACTeHUAMH H MATIOPOTHHKAMH.
Ha cymie, B BoJie ¥ B BO3[yXe T'OCIOJACTBYIOIIEE II0JI0-
JKEHHe II0CTeleHHO 3aHMMAIOT PA3HOOOpasHble IPECMBI-
KAOIHecs — HeJapoM Me3030HMCKYI0 3Dy Ha3bIBAIOT
opoil penTuauii. B 10ope mosgBHIOCE MHOI'O HAa3eMHEIX
¥ BOJHBIX IPECMBIKAIOIUXCA, B TOM 4HHCJe AepHIl,
Yepenax, KPOKOJUJIOB, 4 TAKIKE KPYIHBIX (OpM, IO-
JAYIUBINHX HasBaHWe JuH03a6pbl (YKacHbIe AMIephI).

ITaneoHTOOrHYECKHE HAXOAKH ITO3BOJIMIN YIEHBIM
[IPeAoI0UTE, YTO 0IaT0OM BOSHUKHOBEHUA JHUHO3AB-
poB 6bLI paiion nycteiEu ['o6u B llenTpanbHoil Asum.
Jra OrpoMHas TEPPUTODUA B TedeHHE BCEr0 IOPCKOTO
nepuo/jia HaXOAWJIACh B KOHTHHEHTAILHEIX YCIOBUAX,
O6IaronpuATHBIX AJXA DAsBUTHA (DayHBI, OTKYAa ILIO
eé pacceJieHHe 110 BCEMY CBeTY.

Emé B KOHIE TPHACA BO3HUKJIH 1BA OCHOBHEIX 5BO-
MIOMHOHHBIX CTBOJIA JUHO3ABPOB: AIEpPOTA30BEIE U
nrunerasossle. Torga aro ObLIH HEOOJIbIINE IO Pa3Me-
pam >xkuBOoTHBIE. HampuMep, xomncoznamyc NOCTUTAT B

Puc. 124, IlepBoe MJIEKOIIH-
Tawllee — TPHKOHOJOHT

nmaEy 74 cM u Becms MeHee 3 Kr (puc. 125). 9To O6nla OUH U3 CAMBIX MEJKHX BH-
J0B quHO3aBpoB. OH 00MTAJ HAa 3aPOCHIMX JIECOM OCTPOBAX, PACIOJOMEHHBIX OCPe-
1M MEJIKOBOJHOTO MOPH, PACKMHYBIIErocs HA TEPPHUTOPHH cOoBpeMeHHO# Espomsl.

B 1ope pasmepnl Teja GOJBIIMHCTBA JWHO3aBPOB yBenHuuaHch (puc. 126).
IIpeacTaBuTeIH KPYOHBIX BUJAOB JUHO3ABPOB 3aCEJIHJIN Agdpury, Espasuio u
CeBepHyio AMepuky. Cpeyn HUX MOKHO BBIAEIUTH uzyanodonos (puc. 126, 1), nu-

TaBIIUXCA NANOPOTHHKaAMHM MU XBOINMMAMH.

Cpenu AMEpPOTA30BLIX JUHO3ABDOB 0c000 BBIIEIANUCH XHINHBIE MUPAHHO3AE
Ppbi, ZOCTHTABIIME B AMMHY OKoJIO 12 M u Becusmme oxono 6 T (pme. 126, 4). 9ro
OLLIM caMble BeJIMYeCTBeHHEIE XUIMHUKH, KOIJa-Iub0 CyIIecTBOBaBIINE HAa 3eMJle.

OHH OXOTHJIMCEH HA APYTIUX NWHO3ABPOB,
a Tak:Ke MUTAIHUCH TaaabIo.
BoaaylmHyI0 cpeny OCBOMJIH JIeTalo-
He Allepbl — nmeposaspst (paMMOPHH-
x#, nreposaktuan). OHM cymecTBeHHO
OTJIHYAJHUCE OT OCTAJBHBIX IIPpeCMEIKa-
IOMIHUXCHA ¥ OBIIM HEPBBIMH JIETAIOIITHUMH
nospoHOuHBIMU (puc. 126, 3).
HexoTophie IPeICTaABUTENN IPECMBbI-
KaoMHUXCA 3aHOBO MPHUCIOCOOUNUCE K
JKH3HH B BOAHOHR cpeze. BosHuEmue

y HHX IOPHCIOCODOJIeHHA 3aTPOHYIH HE Puc. 125. Kommcormarye
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TOJBKO (JOPMY TeJjia, HO ¥ KOCHYJHCH (hU3HOJOrHYecKUX IIpoueccoB. Bogusie npe-
CMEBEIKAIOIHECA U3MeHHJIH CTI0co0 PasMHOMKeHNA, mepeiiid K KuBoposxgerau0. Cpeau
BOAHBIX (DOPM HM3BeCTHHI pbIfoAmepsl — uxmuodaspv. (puc. 126, 5). 9ro 6bLIM
KpYIOHEBIe XUITHUKHU, XOPOIIO NMPHCIOCO0IeHHBIe K KHU3HHA B BOJE.

B KoHIe 00pPCKOro nmepuoja NOABHJHCH MEPBONTHILI — QAPXEONMEPUKC
(puc. 126, 2) u npomoasuc (cMm. puc. 44, 3), umeBmue HeGOJbIIOE KOMIAKTHOE
TeJI0, IOKPBITOE NePhbAMH, U 00JafaBIINe CIIOCOOHOCTRIO K ILIAHUDYIOIIEMY MOJETY.

Mexn. Havano MesoBOTO meproja XapaKkTepHU3yeTcs 3aMeTHBIM OCYIIeHUeM TI0-
BePXHOCTH 3eMJIH, KOTOPOe 3aTeM CMEHHJIOCh MOIIHEIM HACTYILIeHreM Mopsa. B aTo
BpeMs IIPOM3OIIEN MONHEN packoa [oHgBankl, obocobaenue Adpurn, ABcTpanny,
Anraprxrunsl 1 I0xu0it AMepukn (cMm. pue. 47).

VIsMeHeHHWA B DACTUTEIHHOM MHPE 3TOTO IepHo/ia CBA3AHbI ¢ MOABIEHHEM IEp-
BEIX NOKPbLMOCEMEHHbLX (YB8emK08bLx ) pacTeHnii. VI3 HAX [0 HAIIero BDeMeHH COo-
XPaHWJIKCh TONOJA, UBBI, 9BKAJNMUIITHI, NAJTBMEBI B IYyOBI.

Pue. 126. dusoTHEIE 10pCKOrO Mepuona: | — uryanomon; 2 — apxeonTepukc; 3 — pam-
(opurx; 4 — THUpaHHO3aBD (CHpaBa) U aHaTO3aBp (cJeBa); 5 — HMXTHO3ABD
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B mMopax MesoBOTO MepHoOZa OGHTAIH AMMOHUTHI H Oe/leMHUTEHI, OJHAKO BCE
GoJibIIee pacupocTpaHeHHe MOJYYAIT KOCTHUCTHIE pei6bl. OgHOBpEMeHHO HmpOHC-
XOIHUT MaccoOBOe BEIMUDaHWe 0eCIO3BOHOYHBIX OPraHM3MOB: HcuesaeT 80 % BHUI0B
MOJLTIOCKOB, 50 % BHAOB MOPCKHX erKeii, BIMHDaeT OrPOMHOE YHCJIO BHIOB pako-
BHHHBIX IPOCTEHIIMX — (opaMuHIdep, 9TO NPUBOAUT K 0OPA30BAHUI0 MOIIHBIX
MEJIOBBIX OTJIOKEHWi, NaBIINX HA3BAHHE TOMY IIePHOLY.

Ha cyme BCé emfé mpomosmKansocs rocioicTBo npecMmbikaomuxcda. Ho ymxe mo-
FAIBUJIMCH LIePBBIE€ HacTosmue NTUulbl. OT TPHKOHOLOHTOB BO BTOPOIl IOJIOBUHE Me-
JIOBOTO IeproJa MPOH3OILIN CyMYaThie W IJANEHTADHBIE MJIEKONHTAIONIHE. DTH
KUBOTHEIE OBIIHM OMOJIOrHYeCKH GoJlee POrpPecCHBHO OPraHM30BaHBL. [LIHTe bHOE
BBHIHAIIMBAHKE JIETEHBIIIEH B TeJe MaTepu, IUTaHMe SMOPHOHOB Yepe3 ILIALEHTY,
3a60Ta 0 IOTOMCTBE, TEILIOKPOBHOCTH, GOJIee PABBHTHIN NOJOBHOM MO3I — BCE TO
obecrieuryio B nanbHeHeM GHONOTHYECKHiT IPOrpece MJIEKONUTAIIINX W BbIJBH-
JKeHHe HX Ha IepeJHUH KPail 9BOJIIOIWH.

Kaiinosoii. Kaiinosoiickan spa (ot rped. kainos — HOBBIH U z0e — JKHM3Hb) Ha-
danack 67 MuH seT Hasan M DPOAOIIKAETCH 0 HACTOSAIIEro BpeMeHH. B Heil BbIme-
JAIT TPU NePHOJA: NANe0zeH, HeozeH W anmponozen. VIHOTIA IA€OreH BMeECTE C
HEOTeHOM OO'BLeMHAIOT B MPemuynbLii nepuod, a AHTPOIOTeH HASBLIBAIOT uemeep-
muunbiM nepuodom. Ilocrenauii Havagcg 2 MIH JeT Hasal.

B Havase aper Ha 661b1I€# YACTH TePPHTOPHH SeMJn IPeoGIaLa TEIEI KId-
MAaT, HO B KOHIIE TPETHYHOT0 II€PHO/Ia HACTYIIHJIO OX0J0laHHe, 3aXBATHRIIIEe U 9eT-
BepTHYHEIA nepuoi. C ceBepa mepHOAMYECKH HACTYNANN JeJHUKH; JeIHUKOBEIE W
MeKJIeTHIKOBbIE SII0XH [I00YEPEHO CMEeHAIH APYT Apyra. ClaeAcTBHEM OTDHIATEb-
HOro GajaHca Telja B 30HAX OJIEJleHEHU:A CTajla KOHJEHCAIMS TaPOB BOALI B BH/E
CHEra W JIbJia, 9T, B CBOXO OYepelb, IPUBEJIO K NOHMKEHHI0 YpoBHA MHpPOBOro oxe-
aHa no4ty Ha 90 M 1 06Pa3OBAHMIO CYXONMYTHBIX MOCTOB Mex 1y Asueii u CeBepHOi
Awmepukoit, EBponoii u Bpuranckumu ocrpoBamu, noayocTrposoM MuIOKHTAH 1
OCTpPOBaMH 30HJACKOTO apxumesnara. 3To ¢rnoco6cTBOBaIO 06MeHy BUAAME ¢IOpEL 1
(hayHBI MeX Iy PA3TWYHBIMHM YYaCTKAMHM CYIIH.

Kaiiro30ii — Bpemsa pacuBsera MOKDBITOCEMEHHBIX pacTeHUl, HACEKOMBIX, IBY-
CTBOPYATHIX ¥ OPIOXOHOTHUX MOJLIIOCKOB, KOCTHCTBIX PBI6, ITHI M MIEKONATAIOIINX.
B anTpomnorese, uin YeTBePTHYHOM epuoe, OKOJIO 2 MJIH JIeT Hasan Ha SeMie mHo-
ABWJIACH TIepBbie IPEeACTABUTENH poaa YenaoBek.

B pacTtuTenrHOM MHpe KaiiHO308 TOCIOACTBYIOIIEE MECTO 3aHMIU TOKDHITO-
ceMeHHbIe pacreHusa. OHM MOTECHUIN APYTHX IpeACcTaBUTeel (BIOPhI, B TOM THC-
Jie BHAYUTEJIbLHO COKPATHBIIHUXCA 10 YHCJY BHIOOB M 3aHNMaeMbIM InjaomangAaM mamo-
POTHUKOODPAaSHEIX U IOJOCEMeHHBIX. M3 mocie Hux 6oabimme IIPOCTPAHCTBA CYIIIA
B CeBepHOM NOJTymIApHM OCTANMCH JIMIIL 38 XBOWHBIMH PACTEHHAMH.

B mauame TpeTHuHOro mepHOAA KJIMMAT IIOBCEMECTHO GBLT TEILIbIi. B Espone
[IPOM3PACTaIH TEIION0UBbIE MarHOIUM, JABDEI, HATbMEI, 6aM6YKH ¥ BHHOTDA.
Ha cesepe EBpasuu npeobiajanm TuCTONagHBE JePEBbA — ny6, KI€H, JIuna, oab-
xa u ronons. OfHAKO NOCTenyiollee HACTYILIeHHe JIHUKA M IIOX0JIOAAHMe KIIH-
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Pue. 127. [luaTpumMa — NTH-
ma TPeTHYHOTo mepuoaa

Puc. 128. Miekonuramiue

TPETUYHOrO MepHOZAa:
1 — 6asuiosaBp; 2 — Ma-
xaipoa (cabnesyOslit THID);
3 — MHAPHKOTepHii

MaTa CyIIecTBEHHO IOTECHHJM 3TH PACTEHUs Ha IOT.
CpeaHioK0 YacTh MATEPUKA B OCHOBHOM 3aHSAIH XOJIO-
I0CTOMKMe BHIBI XBOMHBIX PACTeHHMHM — COCHA H elb.

B cepenune majieoreHa ObLINM MIMPOKO pPacmpocTpa-
HeHBI OJHOJIOIbHBIE TOKPEITOCEMEeHHBIE PACTEHH A, IIpe-
uMylnecTBeHHO 3naku. Iloaxe, B HeoreHe, OKOHYATEN b~
HO chOPMHPOBAJICH COBDEMEHHEBIH PACTUTENIbHbII MU,
B KOTOPOM cTany npeobiasaTs ABYAOJbHBIE TOKPBITO-
ceMeHHBIe PacTeHudH.

JKHBOTHBEIH MUD KailHO305 KOPEeHHEIM 00pasomM u3-
MeHmIcA. JlnHO3aBpEI Hcue3nH. VIX MecTO B 9KOJIOTH-
YeCcKMX HHIIAX 3aHFJIH NTHIL X MJIEKONHTAIIINe.

B najeorese nosBASOTCA HOBBIe BHJBI ITHII, Cpe-
I KOTOPBIX BCTPEYAIOTCA U HeJIeTamwllue, TaKHUe Kak
XAIHAA Juampuma, IOCTUTABIIAS B BBICOTY 2—3 M H
MMeBIIas MYCKYJHUCThIE HO'M ¥ KPIOUKOBHIHEBIN KIIIOB
(puc. 127). Ora moraa 6wicTpo HGeraTs.

Cpean MJIEKONHTAKNIMX, HAYAJLO Dacisera Ko-
TOPBIX OTHOCHTCA K IlaJIeOTeHYy, HOABIAKTCA Mpex-
crasuTenu orpAaAoB Xumuble, HemapHOKOOBITHEIE,
IMaproKomBITHEIE, X0GoTHBIE, I'phiayHel, KuToOOpasHbIe
u [Ipumate! (puc. 128). fpxuii npejcraBuTeNb XHII-
HBIX — Maxaipod — cabnesyOblil TUTD C TOPYALEMH K3
nactTy 15-caHTHMETPOBEIMY KJIBIKAMH. JTH XHBOTHBIE
OXOTHUJIMCH HA KPYIHBIX KONBITHBIX MJIEKONHTAIINX.

IIpyruMy KPYIHBIMH XUBOTHBIMH TPETHYHOTO Ie-
puofa OblIM uHOpuKomepuu. ITUX BeJIWKAaHOB (poCT
5,5 M) CUMTAIOT POAHMYAMH COBPeMEeHHBIX HOCOPOI'OB,
XOTA 10 UX BHEIIHEMY BHAY 9TO TPYAHO IPeJCTABHTh.
WHAPHKOTEPUH DHUTANHCEH JHCTBOH BEICOKHMX JeDeBbeB
¥ Benn 00pas JKU3HH, TOZOOHBIH TOMY, KOTODBIH BelyT
COBpPEMEHHbIE KHUpadEI.

B TpeTHUYHOM HEepHOje NMOABUJIMCH IPEJAKH CJIO-
HOB — macmodoumot. OHE uMesnn IBe TIapbl OUBHEI,
Ipu4éM BepXHHe OWBHU OBLIM PasBUTHI CHIbHEE, 4eM
HUKHUE. B 9TOM Ke ImepHoje KalH0305 MJIEKOIHTAa-
I0I[Me 3aBOeBaJHM BOAHYIO cpeny. Cpeau HHUX OblIH
NepBOOBITHEIE KUTOOOpasHble — 06a3u.103a8pbl — MO-
IryY¥e JKHMBOTHBIE JJIHHOA 8,5 M U Maccoii okoso 7 T
(puc. 128, 1). K KoHIY TPeTHYHOI0 NEepHOAa MOABJIA-
JOTCA TIepBBIE UeJOBEK00oOpasHble 00e3bAHBI — O0puo-
numexu (cM. puc. 154).
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Puc. 129. Mnexonuramoinue yeTBepTHYHOTO mepuoga: I — IePCTHCTHLIN HOCOPOT;
2 — MaMOHT

B YeTBEPTHYHOM IIepHOo/e M3-3a PE3KOro noxojJiogaHud KJHMAaTa MOCTEeIIeHHO

BBIMEDJIM TeII0NI00UBbIe KUBOTHEIE — APEBHHUE CJOHBI, IIeIIePHBIE JbBbI. BEIKUTE
YZAAJI0CH TeM MJIeKONUTAIONMAM, TeJI0 KOTOPLIX MOKPBIBAJIA I'yCTas IIepcTh, HAPH-
Mep MaMOHmMAaM U wepcmucmbli Hocopozam (puc. 129). B aror nepmon, KoTOpPHIi

B

Te0JIOTHYECKONH HCTOPUHM emlé IPOJ0JIKAETCH, OKOHYATEIBHO cOPMHDOBAIKCE

COBPEMEHHBIE DACTHUTENbHBIH U JKHUBOTHBIA MUP.

Mesosou, I'ondeana, Jlaspasus, mpuac, xeoilnbie, ZUHK208bie, CAZ0BHUKOBbLL,
OenleMHUMbL, AMMOHUMbBL, MPUKOHODOHM, 0pA, AUHO3AEDEL, apxeonmepuc, npo-
moasuc, men, NOKpvimocemernnbLe (8emiossle ), KAiltHO30il, NALe0zeH, He02eH,
AHMPONOzeH, MpemuinsliL nepuod, duampuma, maxaiipod, undpuromepuit,
Mmacmodonm, 6a3uno3asp, dpuonumer, wemeepmuunblii nepuod, mamonm,
wepcmucmaulil HOCOpoez.

Bonpochkl n 3agaHus

1.

2

o cpw

o

lMpvBeauTe npumepsl apoMopdO30B Y PACTEHUIA U XMBOTHLIX, 0BECNEYMBLIMX X 3BO-
TIOUMI0 B ME3030€ M KalHo30e. Kakoe aTo MMeno 3HayeHue?

Kakve namoapantaumn ofecneynnu ocBoeHne APEBHUMI NPECMBLIKAIOWMMUCS B ME30-
30MCKYI0 9py PasnuyHbIX cpef 06utanna? MpuBeanTe NPUMEDB! TAKUX XMBOTHbIX.

Hem oBbACHAETCH pacuseT U BeIMUpaHUE ANHO3aBpoB?

KakoBbl OCHOBHbIE 4EPTbI ABOMIOLMK PACTUTENBHOIO MUPA B KAHO30e?

Kakue nguoanantaumm obecneymny oceoeHune MNEKONUTAILWWMW B KANHO30WCKYIO 3pYy
pPasnuyHbIX cped 0butanna? MNpusegute NpUMEpPb! TaKUX KXUBOTHBIX.

KakoBbl OCHOBHbIE 4EPThl 3BONIOLMM XMBOTHOTO MUPA B TPETUYHBIN 1 YeTBEPTUYHbIA ne-
puoakl? MNpuBeauTe NPpUMepbl XapakTepHbIX 4S8 KaitHO30s OPraHU3MOB.

3aKkoH4mMTe 3anonHaTL Tabnuuy «Pa3BuTUe XWU3HU HA 3emnes. BHecuTe B Heé cBEeOeHus
0 ME3030/ACKOWN 1 KaliHO30NCKOI 3pax.
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HdononuutensHas nHgpopmayms

CymecTByeT HEIOTE3a, COTJIACHO KOTOPOHl CYIIecTBOBABIIHME HA 3emue oxoao 200
MJIH JIeT Hasaj [AHO03aBPHI OBLIHM TeILIOKPOBHBIMY XMBOTHEIME. OCHOBAHUEM /LA 3TOI'O
CJAYHAT MHKDOCKOIIMUECKOe HCCIIel0BaHMe HX KOCTeH, B KOTOPBIX obHapYKeHBl KaHa-
JIBI, XapaKTepHBIe AJ8 KOCTeil COBPeMEHHBIX TeIJIOKPOBHBIX HXUBOTHBIX — IITHI X MJe-
konuraromux. EC/IH MHIoTesa MOATBEPAUTCS, TO 9TO CMOKeT O0BACHUTE MX JTHTE/b
HOe TocIoncTBO. PasMepsl Tesa GONBIIMHCTBA JAMHO3ABPOB 3HAYWTENHHO NpEBBIIIAIN
pasMephl Teja CYLIeCTBOBABIIHX B TO BPEMs IIEPBHIX MJIEKONUTAOIUAX. QueBUIHO, UTO
[epBhIe MJIEKONMUTAIN[UE NTPATH B PHPOJE POJIb MEJKHX, & AMHO3aBPhl — KDPYIHBIX
JKHMBOTHBIX, Jlaske mocjie HECKOJIbKHMX BOJIH BhIMHDAHHUA, COKPATHBIIHX pasHooOpasue
NWHOBABPOB, MX BhIKHBIINE (JOPMBI BCE eIlé OCTABAIHCH KPYIHEee MICKOTHTAIINX.

Baragka BHIMHpaHHMA oKojo 70 MuaH jer Hasax 13 oTPANOB THHO3ABPOB AABHO
IpHUBJIeKaeT BHUMaHHe YYEHBIX M He CXOAMT CO CTPAaHHUI[ KHHT U JKYPHAJIOB. Ha aTtoT
CUéT CYLIecTBYeT HeCKOJBKO I'MIIOTe3 W BpeMsA OT BPeMeHH IOABJAITCHA HOBEIE. ITo
ogEUM — rubenb AMHO3aBPOB 00YyCIOBIEHA TEKTOHHYECKHUMH NPHUYMHAMU: CHJIBHOE
ropoofGpasoBaHyie BbI3BAJO CylleCTBeHHOe M3MEHEHHe KJIHMAaTa U yTPATy IHINEeBBRIX
pecypcoB. JIpyrue rumnore3bl CBAIBIBAIOT MCYe3HOBEHHE IHMHO3ABPOB C MPOLECCaMH,
TPOMCXONMBIIMMH B KOCMOCE, I'JIAaBHBIM 00pa3oM ¢ M3MEeHEHHeM YDOBHA KOCMHYEeCKOH
pajHalliy | TaJeHUHeM Ha 3eMII0 KPYIHBIX MeTeopuTOB. TpeThd rpynmna rumnoTes 00B-
gcHAeT rHbeIs JHHO3aBPOB PasInYHbIMK ODHOTOrHYeCKUMH IPUYHHAMU: HECOOTBETCTBHEM
MesKIy OOBEMOM MO3ra W BECOM TeJid 9THX JKHMBOTHBIX; OBICTPBIM DA3BHTHEM XHIIHBIX
MIEKONUTAKINNX, H0eJaBIINX MeJKHX JUHO3aBPOB M ANNA KPYINHBIX; HOCTENeHHbIM
YTONIeHreM CKOPJIYIBI SUI JUHO3ABPOB A0 TAKOH CTeNeHH, YTO IeTEHBIITA He MOTJIH
eé npobuTs. CyIecTBYIOT I'MIOTE3k], CBA3BIBAIONIHE rNesb IHHO3ABPOB C YBEANIEHUEM
COAep:XaHNSA MHAKPO2JIeMEHTOB B OKPY’Kalomied cpejie, ¢ KHCIOPOJHBIM TOJIOJAHUEM, C
BBIMBIBAHMEM M3BECTH U3 MOYBLI MJIM ¢ BO3PACTAHHEM CHJIBI THXKEeCTH Ha 3eMie 10 TaKoi
CTEemeHH, YTO THTAaHTHI OBLIM pasfaBieHbl COOCTBEHHBIM BECOM.

§30. CoBpemeHHas cucTtema opraHm4eckoro Mmmpa

o ) Paccmotpute puc. 130 u nepesiit dopaay, yyebHuka. Mo kakum npyu3Hakam
- y4EHbIE 0B6BEAVHSAIOT OPraHN3Mbl B CUCTEMATUYECKME MPYNNbI?

3a BCIO MCTOPHIO PA3BHTHA OPraHHYECKOT0 MHpa Ha Halleil miaHeTe cyIe-
CTBOBAJIO OTPOMHOE KOJMYECTBO BHUJOB, HEKOTOPBble H3 HUX COXPaHHINCH [0 Ha-
mux AHeH, Apyrae BeIMep/Hu. JacTh BH/OB MCYE3H €CTECTBEHHBIM IYTEM B XOofe
SBOJIIOLUH B Pe3yJbTaTe U3MEHeHUA YCJOBUIl cpelbl, KOHKYPEHIUHN 33 HeoOXopu-
MEIe PeCYpChl HJIH TIOJ BJAMAHHEM KocMudecKux (axTopos. JIpyrie BUABI BHIMED-
JIF BCJIEICTBHE X03AHCTBeHHOM JesATeJbHOCTH YenoBeKa. IIpuanHaMi 3TOTO CTAIO0
npamoe ucTpebleHne BO BpeMs OXOTHI M cobupaTenbCTBA WM Da3pyIIeHHe MecT
ux 0PUTAHHMA W 3arpPA3HEHHe OKPY)Kalome cpefsl.

OCHOBHBIE CHCTeMATHUYeCKHe rpynmsl opraauamos. Ilo MHEeHUIO OONBIIHHCTBA
VUEHBIX, BCE OPTaHU3MBI, OOHTAIONIKE B HACTOAIIee BpeMA Ha 3emie, IPpUHAJJIEXAT
K NATH mapersaM skuBoit mpupoast: JIpo6anku, Pacrenus, JHuBorHble, T'puber m
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MMMNEPUSI HEKJIETONHBIE UMMEPWS KJIETOYHBIE

(Sineprsie)
LlapcTBo PacTeHus

LlapcTeo XuBoTHbie

H
Al
HALLAPCTBO MPOKAPUOTHI
(AosnepHeie) : . i

Liapeteo Apobaxku

gy

LapcTeo Mpubs

-

Puc. 130. OcHoBHEIE KPYNHbIe TAKCOHBI COBPEMEHHOMN CHCTEMEI OPraHWYecKoro Mupa

Bupycs (puc. 130). Ilepssie ueTnipe apcTBa BXOAAT B COCTAB TAKCOHOB (oJiee
BBICOKOro paHra — HagnapcTs: IIpokapuorsl, uin Jloagepusie (Procaryota), n
dykapuotsl, nau fxepusie (Eucaryota). Hapnapcrea, B cBOIWO 0oYepensb, COCTABIIA-
10T umnepuio Kiaerounsie, a maperso Bupycer (Vira) — umnepuro Hexknerounsie.
OcHOBHBIE DasIMuUNsA MeKAY UMIEPHAMH, HaJnapcTBaMu, a Takke 0co0eHHOCTH
CTPOGHUA M DBONIOLNH BUPYCOB GBLIM PACCMOTDEHbI B IpeAbIAYIIMX naparpadax.
PaccMoTpuM 0COGEHHOCTH CTPOEHHA M JKH3HELEATEIHHOCTH OPraHu3MOB APYIUX
LIAPCTB M MOAIAPCTB XUBOH IIPHUPOJLI.

Iapcreo JIpo6anxu (Mychota) obbepunser NPOKapPUOTHBIE OPTaHU3MEI, CO-
CTOAIIME U3 OZHOH WM PYNITBI KJETOK M MMEININe MHKDPOCKOIUYECKHe pa3Mepsl.
¥ npobsaHok Het odopmenHoro sapa, IIC, annapara Nomsmpxn, JIA30COM, MHTOXOH/I-
puii u nractug (puc. 131). TemeTHuecKmit MaTepHas y HUX NpeAcTaBlIeH KOJbIe-
Bo# mosexynoit [THK, a puGocoMe! pacmosnosxens: HEeMmoCPeACTBEHHO B IIMTOILIa3Me
KaeTku. MHorue ApobsaaKN HMeIoT KI'YTHKH, obecneyuBaollue ABMKeHue. I1o THITY
MUTAHUSA CPEAH HUX eCThb reTepoTpodsl u aBTOTPOdE! (XeMoTpods! 1 dhoToTpodsl).
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2% A

Puc. 131. Jipo6anku: I — apxebaxrtepmun; 2 — aybakrepuu (HacToAmue faxTepuu);
3 — oxcudorobarTepun (LHaHOOAKTEDPHUH)

2

Teteporpodbl CYIIECTBYIOT 32 CUET DHEPTHM PACIIENIeHHA OPraHNYeCKHX BeIlecTs,
aBTOTPOMBI OCYIECTBIIAIOT XeMOCHHTe3 Wi dorocuaTes. Pasmuoxar0TCH JPOOAHKK
NIPAMEIM JieJleHieM HajBOe, OHH CIOCOOHBI K cropoofpa3soBaHUI0 H KOH'BIOTAIIUM.

IlapcTBo JIpOGSAHKH BKJIOYAET OPraHU3Mbl, ABIANIHECH NPeACTABHTEIAMU
Tpéx moanapcTs: ApxebakTepun, dybaKTepu, OxrcudoTodbakTepHu.

ITodyapemeo Apxebaxmepuu (Archaeobacteria) obbeiHHACT IPUMUTUBHBIX
IPOKapHOT, KOTOPLIE COXPAHMIN 3HAYUTENBHOE CXOCTBO C IePBBIMH OPraHU3MaMH,
noasuBmumucs Ha 3emie. B [IHK y Hexkoropsix apxebaxTepuili HMeHTCA MOBTO-
pAKIIHecA HYKJIEOTHHEIE IIOCTIeN0BATEIbHOCTH, YeT0 HeT Y HaCTOAIIMX faxTepuii.
Il1agMaTndeckas membpaHa apxefakTepuii UMeeT OJHOCIOUHYIO CTPYKTYDPY, & UX
KJIETOYHAS CTEHKA, B OTJIMYHe OT HACTOAIMUX DaKkTepuii, He COJIePIKUT MyperHa. Bee
apxebakTepun ABIAOTCH aHaspodbamu. OTHN M3 HUX MKHBYT B KOHIIEHTPHPOBAHHBIX
COJIEBBIX U KHCJOTHBIX PAaCTBOpaxX, APYTHe BCTPEYAKTCA B FOPAYMX HMCTOUHUKAX H
0ecKHUCJIOPOAHBIX HJIAX HA JHEe BOJOEMOB, HACBIIEHHBIX METAaHOM.

IToduapcmeo Dybaxmepuu, wiun Hacmoawue 6axmepuu ( Eubacteria ) obvenu-
HAET OPraHu3Mbl, KOTOPLIE YPe3BhIUAfHO IMHMPOKO PACIIPOCTPaHeHBl Ha 3emie. Ux
KJIeTKH MMeIOT THUIIHYHOe s TpoKapuoT crpoeHune. Cpelyu HUX MOXXHO BBIJIEIHTH
HEeCKOJIBKO TPYIII, PA3JHYAIONIMXCH [0 CIOCO0y MUTAHUA: aBTOTPOdLI (3eN€HEIe
B IypIypHBIE cepHBle GakTepuu), XxemMoTpods! (HUTPHUUIHUpPYOmKHe GAKTEDHH,
sese306aKTepHH, cepobGaKTepUH, BOAOPOAHLIE OAKTEPUH M AP.) U TeTepoTPOdEI
(fosleaHeTBOpPHEIE GaKkTepHH, DaKTepuyu THUEHUA M PA3JIOKeHUA U Ip.).

ITodyapemso Oxcupomobarxmepuu (Oxyphotobacteria) npeAcTaBIeHO IHUAHO-
paxTepusMu (10 crapoii GoTaHHYECKOH TePMHHOJIOTMM — CHHe3eJEHBIe BOAOPOC-
au — nuaHen). 9TO OJHOKJIETOYHBIE ¥ KOJOHHAJIbHbIE OPraHU3MbI, o0pasyioiiue
mermouKky KaetTok. OT HacTOAMX GakTepHil IIUMaHODAKTEPUH OTJHYAIOTCA TeM, YTO
HX KJETOUHbIE CTeHKH COAEPKAT IeJLTI0N03Y, 4 B IUTONIa3Me UMeloTCA MeMOpaHbl
¢ rpaHyJAaMH XJI0pPodH/Ia U APYTHX (POTOCHHTETHUECKUX mUrMeHTOB. Hexoropsie
nuaHOOaKTepHH CIocOGHB! K (huKcanuu armMocheproro azora. O6uraroT nuaHOGaK-
TepHH B HPECHBIX U COJEHBIX BOJOEMAaX, HA MOBEPXHOCTH BJIAYKHOH IOYBEI, MOT'YT
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BCTYHIATE BO B3aMMOBBITOJHBIE OTHOMEHUA C APYTHUMH OPraHM3MaMH — OITHOKJIe-
TOYHBIMH BOJOPOCIAMM, NpocTeimumMi, rpubamMu (B cocTaBe JHIIAHHHUKOB).

IlapcrBo Pacrenmus (Plantae) ob6beguHseT ONHOKJIETOUYHEIE, KOJOHUAIBHBIE U
MHOTOKJIETOYHBIE OPTaHU3MEI, IJIsi KOTOPBLIX XapaKTepHBLI aBTOTPO(GHOEe NUTAHHE
(boTrocuHTE3) U KJIETOUHBIe ODOJOYKH, COCTOSAINNE M3 IE/IIJO03bl M [TeKTHHOBBIX
BEIeCTB. 3allaCHBIM BEIleCTBOM DACTHUTENBHBIX KJETOK OGBIYHO CIIYIKUT KPaxMaJl.
Iapcreo Pacrenns kiaccupHIupyIOT Ha TpH nopmapcrea: Barpasku, Hacroammue
BoAopocau u Briciiue pacrenus (puc. 132).

IToduapcmeo Bazpanuku ( Rhodophyta ), nin KpacHbsle BOAOPOCIH, IIpeACTaBIIe-
HO MHOTOKJIETOYHBIMH DACTEHHAMH, TeJI0 KOTOPEIX 00pa3oBaHO cJaoeBHINEM (Taj-
aomom). O6uTaT KpacHble BOZOPOCIH B COJIEHBIX BOLOEMAX — MODSAX M OKeaHaXx,
HEKOTOpbIe MOTYT JKHTh HA CHery. XpomaTodopsl KJeTOK KPACHBIX BOAOPOC/EN
KpPOMe IIUTMeHTa XJIOPOMUIIIA CONEPKAT KPACHBIH U CHHUHA nurMeHThl. OT HAacTO-
ANIUX BOAOpOCeil arpaAHKH OTJIHYAIOTC OTCYTCTBUEM B )KU3HEHHOM ITUKJIE TIOJ-
BHIKHBIX CTAJWIi, [ake UX raMeThl JUIIeHbl JKIYTHKOB.

IToduapemso Hacmoswue sodopocau (Phycobionta) o6pasoBaHO OJHOKIETOY-
HBIMH, KOJOHHAJIbHBIMU U MHOTOKJIETOYHBIMHU DPACTEHUAMH — OOHTATENAMH IIpe-
CHBIX M COJIEHEIX BOJO8MOB, BIAsKHOM mOYBLI M Ap. Hacrosnipe BOZOPOCIH, KaK
¥ GarpaHKH, OTHOCAT K HUSIIWM PACTEHHSM, TAK KAK MX TeJO0 He MMeeT KOpHeM,
crebiell 1 mcTheB. Bozopocan ofbeIMHAIOT B HECKOJIBKO OTAeN0B: 3eiéHble, Bypele,
3os0THCTRIE, [ITMaTOMOBEIE U Ap. Pasiuansa MeRAy HUMH COCTOAT B OCHOBHOM B Ha-
0ope MUI'MEHTOB, PACIIOJIOMKEHHBIX B XpoMaTodopax U OCyImIecTBIAIOIINX IIpomece
(orocuraTe3a. Tak, 3eI6éHbBIE BOJOPOCIH COAEPIKAT 3eJIEHbIH TUIMEHT — XJIOPOMUILT;
Oypble BOZOPOCIH — XJI0pOo(HLI, OVPLIA U OpPaHIKeBbIil NUIrMeHTHI. PasMHOKaIOTCA
HACTOAIIME BOAOPOCIH € IIOMOIIBIO IMOBUMHBIX OJJHOKJIETOUHLIX CIIOP H I'aMeT, KPO-
Me TOro, IS HUX XapaKTepPHO PasMHOMKEHHE KYCOUKAMH CIOEeBHUIIA.

IToduyapcmeo Buicuiue pacmenus (Embryophyta ) npescraBneso opraHasMaMu,
TEeJ0 KOTOPHIX COCTOMT U3 KOPHE, cTebieil U JHCTHEB. JTH YaCTH CBASAHBI MEM-

Puc. 132. Pacrenusa: I — Garpasku; 2 — HacTOAILIME BOZOPOCHH; 3 — BBICIINE PACTEHUSA
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Iy co0oil NPOBOAAIIMME TKAHAMHU (38 HCKIIOUYEHHEM MXO0B), o0ecriedyUBaIOIUMK
TPAHCIOPT BOAHBIX PACTBODOB HEOPTAHNYECKHUX M OPTaHMYeCKUX BellecTs. B xier-
Kax BBHICIIMX PACTEHHH eCTh XJIOPOILIACTHI, KOTOPhIE COJEPHKAT XJIOPOMUII U APY-
rHe MUTMeHTHI, V9acTByIoIHue B hoTocunTese. PacpocTpaHeHE! BBICIIHE PACTEHUA
MHUPOKO. B X KH3HEHHOM IMKJEe IPOMCXOJUT UepelOBaHME IOJOBOro (ramero-
¢wuT) 1 Gecnosoro (comopoduT) MoOKoJeHWH. B 3aBucuMOCTH OT cIOcOGOB Pa3MHOMKe-
HUA CPeAy BBICIIMX pACTeHHil pa3JHyaioT CIOpOBhie H ceMeHHBle. K nepsuimM npu-
HaJUIexKaT npejcrasuTesn otaenos Moxosunueie, Ilnaysosuanse, XBomeBUIHEIE,
IlanopoTHHKOBHAHEIE, KO BTOpEIM — l'onocemenHble u IlokpeITOCEMEHHBIE.

Ilapcreo Kusorasie (Animalia) o6beauHAET OPraHH3MBI, B DOJBIIHHCTEE CBO-
éM croco0OHBIE K AKTUBHOMY JABHMIKEHHUIO H IOUCKY IHITH. BeleacTBHe aTOro vV 3KH-
BOTHBIX PasBUBAIOTCA CTPYKTYPHI, obecreyrBaoiie mepeMerieHne B IPOCTPAHCTBE,
pasgpakKMMOCTh U peryaanuino Gyakunuii opranuaMa. C DOABHIMKHOCTBIO CBA3AHA U
Ipyras Ba)kKHAs OCODEHHOCTH >KMBOTHBIX: MX KJIETKW HE MMEIOT IJIOTHOH Hapy:-
HOIl 060JIOUKH, 4 OKPYIKEeHBl TOJbKO HAPYKHOHM IuiasMaTHuecKoii Mem6panoii. Ilo
crocofy MUTAHUSA BCE JKUBOTHEIE — reTepoTpodbl, IMO3TOMY HX KJIETKH He COep-
JKAT XJOPOILIACTOB M He MOI'YT 3anacaTh Kpaxmai. OCHOBHBIM 3aIacaloiiM Bele-
CTBOM XMBOTHBIX KJIETOK CIY:KHUT riukored. Ilapcteo FuBoTHBIE KIACCHPHUIIUDY-
10T Ha ABa noxuapcrsa: Ilpocreiimue m Muoroknerounsle (puc. 133).

Puc. 133. usorasie: 1 — npocreiiimne; 2 — MHOTOKJIETOYHbIE
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IToduapemeo ITpocmeiiuiue ( Protozoa ) npefcTaBIeHO OJHOKIETOYHBIMH MKUBOT-
HBIMH, KJIEeTKa KOTOPBIX ABJIAETCHA Iel0CTHRIM opraruamom. Oburalor nmpocreiimue
B BOJOEMAX, IIOYBe, B Tejlax JAPYTHX opraguamoB. OpraHesikl IpOCTEHINTAX OBIBAIOT
ofmIero HazHAYEHUA, HAIPUMEDP AAPO, MUTOXOHApPHH, annapaT ['oxpasu, Iu30CO-
MBI, pEOOCOMEI, ¥ CHEIIHAILEHOT0 — JIOJKHOHOMKKH, PECHUYKH, KI'yTHUKH, OHIIEBAa-
PHTeNbHBIE ¥ COKPATUTEJbHBIE BAKYOIHW. Pa3MHOMXKAIOTCA IpocTeimue GecrobiM
MyTéM, BCTPedaeTcd Y HUX U I0JI0BOI IIpollecc, KOTOPLIN 3aK/04yaeTcsa B oOMeHe re-
HeTHUYecKoiH mHbopMaIiell MexKAy ABYMA KJeTKaMu. XapaKTepHOH 0COGeHHOCTHIO
npoc*ref»'xmnx ABIAITCA X MHWU3HEHHBIe ITUKJIIbI. BCTpe‘{aIOTCH BHJBI, ¥ KOTOPBIX
MPOMCXOAUT CMeHa X03fAeB W YepejoBaHue craguii paspuTua. [Ipun mebraronpusar-
HBIX YCJIOBHSAX IPOCTEHITHe MePeXOoAAT B HeaKTHBHOE COCTOSHHME U 00pasyioT mu-
cry. Ha ocHOBe cnoco0oB mepejBHIKeHUs M 0COOeHHOCTeHl PA3MHOMKEHUsA IIPOCTeH-
muX KiaccuuuupyroT Ha THbl: CapKoKryTuKoHocIsl, MHpysopun u ClIOPOBUKH.

IHoduyapemeo Muozorxaiemounvie (Metazoa) BKIIOYAET BCEX OCTANbHBIX M-
BOTHBIX, KOTOPBLIE OCBOHJIH BCe cpefkl obuTaHuA. X Teso COCTOMT M3 MHOMECTBA
KJIeTOK, TKaHeil ¥ OPraHOB, CIIeIHAIM3UPOBAHHEIX HA BHIIOJHEHHH ONpeleléHHbIX
dyEKnuii. MHOrOKJIETOYHBIX KHMBOTHEIX Da3/eJsiOT Ha JiBe HeCHCTeMaTHYecKue
rpymib: 6ecIo3BOHOYHEIE U 103BOHOYHbIE. K MepBBIM OTHOCAT Hpe/CTaBUTe el TH-
nos I'y6xn, Kumeunononocrusie, [lnockue yepsn, Kpyrusie ([lepsuuarononocTasie)
uepsu, Konbuarsie uepsu, Mosutiocku, Ynenncronorue, Urnokoskue. K mossonou-
HBIM JKUBOTHBIM IPHHALIEIKAT MPAKTHYECKH BCe MPeJCTaBUTENH THIAa XODPAOBbIE
n3 kaaccoB Xpsiessie peidsl, KocTHble ppiObl, 3eMHOBOJHEIE, IIpecMmBIKawOIuecH,
IItune u Maekonuraiomue (puc. 133, 2).

Iapereo T'pubsr (Mycota unu Fungi) obbegunser OJHOKJIETOYHBIE U MHOIO-
KJIeTOYHBIE OPraHM3MBbl, 00.1aa10I1e OJHOBPEMEHHO IPH3HAKAMHE DACTEHUH H KM~
BoTHBIX (puc. 134). Hanpumep, rpubel, KaKk ¥ PACTEHUA OTHOCHTENBHO HEIIOABHH -
HEBI, 06/1a[al0T HEOTPAHWYEHHLIM POCTOM, CIIOCODHBI K CHHTEe3y BUTAMHHOB M HMe-
IOT KJeToYHEe cTeHKH. Ha :KUBOTHBIX rpubBI IIOXO0XKH TeM, YTO HUTAIOTCH I'OTOBBI-
MH OpraHMYeCKUMH BeIlecTBAMH, T. €. TeTepOTPO(HO, 3aUacaloT B KavyecTBe IMHTa-
TeJIBLHOTO BeIl[eCTBA IJIMKOTeH, CHHTe3HPYIOT MOYEBHHY, a4 B COCTAB MX KJIETOUHBIX

CTEHOK BXOIHUT NOJIHCaAXapHu[ XUTHH.

Puc. 134. Tpubnr: I — gpoxoxm; 2 — nenunuiin; 3 — Geslit rpub
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Hacensior rpu0Bl NIPpAKTHUYECKH BCe
cpeanl obuTanua. Teso MHOIMOKJETOY-
HBEIX T'puUOOB IIPEACTABIEHO I'PHOHMILEH,
COCTOAIIEH U3 OTAENbHBIX HUTEH — THu-
¢or. PasmuoxkaloTcss rpubbl BereTaTHB-
HO C TIOMOTI[BI0 TPHOHHUIIEI, CIIOPAMHU, KO-
TOophle 00pas3yioTcA B ILIOAOBHIX Telax,
WJIH TIOCPECTBOM IOJOBBIX KJIETOK, (hOp-
MHUDYIOIOHXCA Ha KOHNax rugos. ['puds:
A MOTYT BCTYIATH B CHMOMOTHYECKHE OTHO-
HwxHaa kopa U IIeHWA ¢ BRICIIUMH PACTEeHUAMH (MHUKO-
pusa), cHab:xad uX IpH 9TOM MUHEpPab-
HBIMH COJIAMH, BOJOH U IIOJIy4Yasd B3aMeH
OT pacTeHUil HeoOXOAMMBIE OpraHuye-
CKHe BelllecTBa.

OcoBb1ii OTZiesT TPHUOOE COCTABJIAIOT AUINAHHAKYE — KOMILIEKCHBIE OPTAHU3MEIL,
obpasoBaHHBIE TPUOHHUIEH Irpuba, KJIETKAMU OJHOKJIETOYHBIX 3eJEHBIX BOLOPOCIei,
a WHOTJa U KJIeTKaMH a30TOHKCHPYIOIUX nuanobakrtepuit (puc. 135). B cocrase
JumaiiHuKa rpud mormomaer M3 OKPY’KAMOIIed cpeabl BOAY M MHHEpaJbHLIE Be-
IecTBa, KIeTKH BOAOpPOCIel cHAOMKAIOT JHITAalHUK OPTaHUYECKMMH BellecTBaMHu,
00pa3oBaHHBIMH B pe3yibTaTe (DOTOCHHTE3a, a4 DaKTePHATIbHEIE KJIETKH (PUKCHDPYIOT
armochepHBli azor. Kak menocTHBIe OPraHU3MBl TUINAWHUKH PA3MHOMKAIOTCA KY-
COYKaMH CI0EBHINA WM I'DYIIAMH KJETOK, OILIEeTEHHBIMH rudamu.

Cospemennoe cocTosiHHe H3yuYeHHS BHA0B. MHOroo6pasue BUJIOB — pe3yJIbTAT
JJIATeIbHO 9BOJIOIUH OPraHMYecKoro MUpa Ha 3eMiie. B pasHBIX CHCTEMATHUECKHX
rpynmnax 4ucjio BUAOB CHJIBHO padnudaerca. TpyIHOCTH, CBA3AHHBIE ¢ ONMHACAHUEM
HOBBIX BHIOB OPTaHH3MOB, 3ACTABJAIOT C OCTPOMKHOCTLIO MOAXONHUTEL K OIEHKE X
obmero KonudyecTsa Ha muadere. [To HamGosiee B3BEIIEHHBIM OLNEHKAM YUEHBIX,
Ha 3eMJie B HAcToAllee BpeMdA obuTaer 0kKoi0 10 MJIH BHAOB, M3 KOTODBIX HayKe
HM3BeCTHO Bcero jumsb 1,7 maH. [Ipuyém umeso BHAOB MHBOTHBIX 3HAUHMTEILHO
IPeBOCXOAUT 00Ijee YHCJI0 BHIOB pacTeHUil, rpuboB, Apo0AHOK B BUPYCOB, BMeCTe
B3ATHIX. 1louTH MOJIOBHHA H3 M3BeCTHEIX B HACTOsAIIEE BPeMs HAYKe BHIOB Oopra-
HU3MOB — 3TO npejcTaBuTenu kiaacca Hacekomsie (puc. 136).

Kakarerii rox yuéHble OTKPBIBAIOT JECATKH HOBBEIX BHOB, H paboTy aTy Helb3s
cunTaTh 6/M3KOH K 3aBepmeHH0. HeraTusHOe Bo3AelicTBHe Ye0BeKa HA IPHUPOLY
CHHIKAeT e€ fuopasnoofpasue — pasHoodpasme reHOB, MONYIANNN, BHI0B, IPHPOX-
HBIX coobmiecTB u T. 7. Peaxne B MaJlOYMCIeHHEIE BUARI HCUYL3AIOT C JHUIA SeMIIH,
HHOT/JA TaK ¥ He CTaB M3BECTHBIMH HayKe. BMmecTe ¢ TeM KasKablil BHJ VHUKAaJEH,
HeoOXO0JUM IPHPOJE, & TAKIMKE HMeeT NOTeHIHANLHYIO HOJe3HOCThL U /IS Yel0BeKa,
TaK KaK HeBO3MOXKHO LIPeCKa3aTh, KAKNe OPraHu3Mbl OVAYT HCI0JIb30BATLECH B XO0-
3AWCTBEHHBIX IENAX U CTAHYT He3aMEHMMBLIMH 18 Jofei. MsyyeHne BUIOB HeoB-
XOAMMO He TONBKO [IIIA PAalMOHAJbHOIO IPHPOLOIONL30BAHNSA, HO U AJS COXpaHe-

Knetkv Bonopocnen  [udwl rpuda

Puc. 135. Cxema cTpoennsa aumaiHuKa



§ 30. CoepemeHHaa cucTemMa OpraHM4eckoro Mupa i

Hacexomble
760000

MpocTteiwne

Puc. 136. CooTHOILIeHNe YKCIA BUIOB PAZHBIX OPraHHU3MOB

HHS OMOJIOrHYecKOoro pasHoodpasusa Halmel NIaHeThl, KaK HelIPeMeHHOTO YCI0BUS
cTabUIBHOTO COCYIIECTBOBAHNA NPHPOALI M Yel0Bed4ecTBa.

Ifapemeo Ipobanku, nodyapcmea: Apxebaxmepuu, dybaxmepuu, Oxcu-
domobarxmepuu; yapcmeo Pacmenus, nodyapcmea: Bazpanxu, Hacmoswue 6o-

dopocau, Beicuue pacmenus; yapemeo Hueomnuie, noduyapemsa: Ilpocmeiiwue,
Muozokaremounste; yapemeo I'pubbi; 6uopasnoobpasue.



e naea 4. BO3HWKHOBEHMWE W PA3BUTHUE XWU3HW HA 3EMNE

Bonpocbl n 3apaHua

1. TepeyncnuTte uapcTea, HaaUAPCTBA W UMMepUKu opraHnamos. Ha 4ém OcHOBaHO Bbiae-
JIeHWe 3TUX CUCTEeMaTUHECKUX Kateropmii B CUCTEME OPraHMyYeckoro mupa?

2. Kakve npuaHaku B3STHI 32 OCHOBY Npu BoigeneHun uapctsa JpobsaHkn?

3. Ha u4ém ocHoBaHo 06beavHeHMe OPraHnaMoB B LApcTeo PacTenus? MpuBeauTe npume-
Pbl PACTEHWIA M3 Pa3HbIX NOALAPCTBE. YTO MeXay HUMU OBLIEro U pasnuyHoro?

4. Kakve noguapctea oGweauHeHsl B LapcTeo XKueoTHbie? MNpuseaute NPUMEPLI XWUBOT-
HbIX pa3HbiX NOAUAPCTE. 4YTO Mexay HUMK 0BLIero U pasnuyHoro?

5. O6bAcHMTe, Nnoyemy rpubbl B HACTOALLEE BPEMS BbILENEHbI B OTAENbHOE LapcTBo.

6. C Kakoit uenbio y4€Hble U3y4aioT U ONUCLIBAIOT HOBbIE BUALI OPraHU3MOB?

HononuntensHas nHgopmayns

Tabauuya 3
IIpumepHoe YHCIO BUAOB B OCHOBHBIX CHCTEMATHYECKHX IDYILIAX OPraHu3MOB
CucremaTugeckan rpynna Yucao Bugos
Hanuaperso Ilpokapuorsr (apxebakTepun, sybakTepin, nuaHobaKTepHH) 3600
ITapcTBo Bupycent 800
Tlopnaperso Barpaskn (Kpacusie Bogopoci) 4000
Orgenst 3enénrre, Bypele, [[HaTOMOBEIE BOLOPOC/IH 29 000
Otnen MoxoBugabIe 26 000
Otzensl Ilnaysornaasie, Xeomerunnse 1 I1anopoTHHKOBHIHEIE 15 000
Otgen T'onocemenHbIE 800
Oznen Ilokpeitocemennsie (IlBeTkoBEIE) 250 000
Hoamaperso Ipocreiimue 27 000
Tun KumeuynomonzocTHbIe 9000
Tunet Iliockue, Kpyrisie (Ilepsrarononocrase) u Konsuarsie YepBH 56 000
Tuno Monmockn 115 000
Twun Yneaucrorsorune 1 000 000
Tuno Xoppossie 46 000
Ilaperso I'puber 90 000

BblBOAbI NO MMABE 4

Bce runoresst u TeopMM BO3HMKHOBEHHA >KH3HU HA BeMe cBoaATCca K abuore-
Heay U Ouorenesy. AGuoreHnes Hay4uHO Gosiee 060CHOBAH, YeM GUOTeHE3.

B karapxee B peaysbTaTe XMMUUECKOI BBOIIOINN MMeJ MECTO GHOMI053 — a6HO-
TeHHBIH CHHTE3 OPTaHHYeCKUX COeIWHEeHMIl M3 HeOPraHHYeCKHX, obpaszoBaHHe U3
MOHOMEDPOB OHOJIOTHYECKHX IOJUMEepOB, (GOopMUpPOBaAHHEe MEeMOpDAaH.

C BosEuMKHOBeHmeM Ha 3emie okosno 3,8—3,5 MJPJA JeT Hasaj IepBLIX opra-
HHSMOB — NPOOHOHTOB — HAuajack OMOJIOrHYecKas sBOJIOLKA. B apxee Ha CMeHY
IPOKAPHOTAM NPUILIN ONHOKJETOYHEIE, a 3aTeM H MHOIOKJIETOUYHBIE 3yKapPHOTHL.
B nporeposoe Hakonnenue B armocdepe KHCIOPOLA U obpazoBaHMe 030HOBOI'O dKpa-
Ha M3MEHHJIO DHePreTUKY K U3HeobecnedYeHHs OPraHU3MOB H CO3AJI0 IPeIIOCELIKH
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JJIA BEIXOJA *KM3HHU HA CYILIY. JBOJIOIHSA PACTEHWH Ha CyIle IJa [0 OIyTH pasBH-
THA TKaHell, OPraHOB ¥ npeobiafanns B JKH3HEHHOM IUKJe CIopodHTa HAJ raMe-
TopHTOM. DBOMIOIMA MKUBOTHEIX ILJ1a B HAIPABJIEHUY PA3BUTHS OPraHOB H CHCTEM,
obecrieunBaOIUX [IePEJBUIKEHHAE, TIOUCK MHUIIM M AJANTAIINI0 K M3MEeHSOIMMCSH
yCcJIOBHAM cpelbl. B naneosoe Ha Bemie B cocrase ¢iopsl mpeobiaganyu CIOPOBLIe
pacTeHus, a B cocTaBe (hayHbI — OeCIO3BOHOYHBIE YKHBOTHBIE, TIPUMHUTHBHEIE PBIOHI
U 3eMHOBOAHBIe. B Me3030e Ha 3emile HaOMIOAAICH paciBeT I'OJOCEeMEHHBIX pacTe-
HHH U IPeCMBIKAOIINXCSA KUBOTHBIX. B KailHO30e Ha 3eMJie TOCHOACTBYIONee 1Mo~
JOXeHWe 3aHAIH I'IOI{pI:ITOCBMEHHLIe pacreHnusd, HaceKoMEle, ,E[BYCTBOP‘IHTI:\IE " ﬁpIO'
XOHOTHE MOJUIIOCKH, KOCTHCTBIE PHIOBI, MTHILI H MJIEKOIUTAIOIIHE.

Temsl goknagos, pedepartos ¥ NPOEKTOB

1. MMnoTessbl 1 TEOPWUK BO3HUKHOBEHUA XU3HU Ha 3emne.
2. IBONOUMS PACTUTENLHONO MUpa Ha 3emMne.

3. 3BoMmoUMA XKMBOTHOrO MUpa Ha 3emne.

4. MeToabl reoxpoHONormun.

5. 3aragkv BoiIMUpaHWA OPraHU3mMoB.

YENNOBEK — BUOCOLUAJIbBHAA CUCTEMA

§31. AHTpononoruss — Hayka o YyenoBseke

BcnomuuTe, Kakme BMONornyeckme Hayku nayyaloT CTPOEHUE U XU3HeoeqaTenb-
HOCTb OpraHuama 4enoseka. OHLEKTOM U3YHEHUS KaKUX HayK AIBNSETCS Yeno-
Be4Yeckoe 06LWecTBO, YE/IOBEK U ero AyXOBHbIA MUpP?

Bo Bce BpeMeHa yuéHBIX, QumocodoB, XYJOKHIUKOB U [IHUcATeNeH MHTepecoBasa
BOIIPOC O CYIHOCTH desioBeka. COTHH JeT BBIJAIOINIECA VMBI YeJI0BeYecTBa CTPeMH-
JINCH IPOHMKHYTEL B TAWHY OJHOTO H3 BEJIHMKHX YyfAec IPHPOALI, HO H IO ceil JeHb
YeJIOBEK OCTAéTCH 3araJKoi AJf eCTeCTBEHHBIX, 'YMAHUTADHBIX M COIHAJBHBIX
mayk. OHa U3 IPUYHH ITOrO 3aKJI0YAETCA B TOM, UTO H3y4UaTh YeJloBeKa ¢ TexX II0-
3UIUH, ¢ KaKUX, HAIPUMED, OPHUTOJIOTHA M3V4YaeT ITHUL], Helb3d. JeJOBeK — Cy-
LIECTBO OMOCOMMATIBHOE, B HEM TECHO IepeIlie/Iich H CBA3aHLI BOeJHHO OHosorunde-
CKas NpUpPoa ¥ ODIIECTBEHHEBIH, T. €. COLMAIbHBIN, XapakTep Ku3Hu. [loaTomy Ha-
YKa 0 4esioBeKe anmpononozua (ot rped. anthropos — denoBek u logos — ydeHHe)
ABJAETCA He IPOCTO OMOJIOTHYECKOH HAYKOH, a 3aHUMAaeT IIOrPaHHYHOe MOJIOMeHNe
B CHCTEME €CTECTBEHHBIX, TYMAHUTAPHBIX ¥ COIMANBHBIX HAYK.

Paspensl 1 3a7a9H AHTPONMOJOTHH. AHTDOIIONIOTHA KaK KOMIIJIEKCHAA HayKa co-
CTOWT W3 HECKOJABKHUX pasnenoB. Mopgonozua M3ydaeT cTpOeHHe TeJja YelOBeKa,
yCcTaHABIUBAET 00I[He 3aKOHOMEDHOCTH Pa3BHUTHA OPraHOB, PacCMaTpPUBAEeT OTKJIIO-
HeHHUA B CTPOEHHUH W BBIABIAET UX IIPHYHHELIL. OCOGOG 3Ha4YeHHue 3TOro pasnaeijia aH-
TPOLOJIOTMM COCTOUT B M3YYEHUH TeX M3MEHEeHHI, KOTODEIe IIPOUCXOIHIH B DALY
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NpeJKOB UeJIOBEKa, & TaAKMKe M3MeHeHWH, BhI3BAHHBIX BIHAHUEM HA OPraHM3M dYe-
JoBeKa reorpaduyecKux ycJIOBHU, B IEPBYIO OUepeab KJIUMATA.

Anmponozexes (or rped. anthropos — uejlOBeK U genesis — BO3ZHHKHOBEHHE) —
pasjes AHTPOIOJOTHH, H3YUAIOMIMI IPOIEece NCTOPHKO-3BOIIOIUOHHOIO CTAHOBIIE-

& i

Puc. 137. Crener ascTpa-
JionHTeKa a)apcroro,
cocroAlIui 6olee yem u3
cra (hpparMeHTOB KOCTeH
(Haitzen B 1974 r.

B Dduonun)

—— 2T S,

HUS 4eJIOBEKAa KaK BHIA, PA3BHUTHE ero TPYJ0BO mes-
TEJILHOCTH M PeuH, a Tak:Ke HOpMHUPOBAHHE YeJioBeue-
cKoro obiecrsa. B aHTpomoreHese OnpenelaioT MecTo
4YeJIOBEKAa B CHCTEeMe XHBOTHOIO MUPA, PEKOHCTPYHUPY-
10T HCTOPHYECKHH IYTh, 10 KOTOPOMY IILJIO PasBUTHE
BBICIIIMX IPHUMATOB, BBIAEAAIOT CTAAUH 3BOJIIOIHUN Ue-
JIOBEKAa, BLIACHAKT BJIHAHHE yCJIOBKﬁ §% 4 HpPI'-IPIH apo-
HCXOMKIEHHA 4YejloBeKa coBpeMeHHoro tuna. Ocoboe
MECTO B AaHTDOIIOTeHe3e YVUEHBIE YIENAT PaccMOTpe-
HUIO JBMKYIHX CHJI SBOJIIOIIAH YeJ0BEeKa, Iepexony
6MOJIOTHYECKOH SBOJIIOIHHE YeJIOBEKA B 3BOJIIOIUAIO CO-
IHANBHYIO, & TaK)Ke TAILHEHITHX HAIpaBIEHUH 5BO-
JTIOTMHOHHOTO PA3BUTHA Ye0BeKa.

Pacosedenue, NIH 3amHUYECKAS AHMPONONOZUL,
H3ydaeT KJIaccH(PUKAIWI0 YeJOBEUYECKUX PAC, 3aKO-
HOMEPHOCTH U3MeHEeHH s PACOBEIX IPH3HAKOB, PACIIPO-
CTPaHEHHOCTH pac Ha 3eMJie W TPHYHHEI, IPHBEIIIHe
K pacoobpasoBanuio. C pacoBegeHHeM TeCHBIM obpa-
30M CBA34aHBEI FeHETHKA W OHOMETDHsA, paccMaTpHUBa-
I0IIIHe COOTBETCTBEHHO HACJIEACTBEHHVIO IPHPOLY de-
JI0OBeKa ¥ OMOJIOrMYecKHe mapaMeTpsl, onpeaeideMbie
B32aMMO/IeHCTBHEM IeHOB ¥ BINUSHUEM YCJOBHI Cpebl.
C pacoBezeHIeM CBsI3aHBI U TYMAHHUTAPHBIe HAYKHA —
COIIMOJIOTH A, A3BIKOBEIeHNE H KYJIbLTYPOJOTHS.

MeToabl aHTpPONOJIOrHH. B OCHOBE aHTPOIIOJIOTH-
YecKUX METOHOB JIeKHUT AHMPONOMempus, T. e. U3-
MepeHHe PasMepoB YeJOBEYECKOI'0 Tejla M OTAeJTbHBEIX
ero vacreii. MaMepATh MOKHO 3KHBOTO 4eJOBEeKa, ero
pocT, BeC, OKPYIKHOCTb T'OJIOBBI MJIM TPYAU, TOJIIH-
HY TOJKOXXHOTO >XHPOBOrO CJIOA, MBIMIEYHYIO CHJY,
JHHU3HEHHYI0O €EMKOCTD JIETKHX U T. n. MoMHO Taxxe
NOJBEPTHYTH AHTPOIMOMETPHH H HCKOIlaeMble OCTATKH,
OpUHAAJIeXaue JaJeKuM IpeIKaM 4eJlOBeKa U Haii-
JleHHbIe B CJI0AX 3eMHOH KopHI (puc. 137). B aTom cay-
Yae aHTPOIOMETPUUYECKHE NaHHbIE NOMOJHAITCA CBe-
JeHUAMHM, IIOJIYUEHHBIMH C IOMOIIBI0 METO/A pajuoMe-
TPHUYECKOT'0 JaTHPOBAHMUA, YTO [IO3BOJIAET ONPEAeIHTh
BO3PACT NAJEOHTOJOTHYECKHX HAXOI0K.
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OcoGoe mMecTO B aHTDONOJIOTHH 3aHUMAET Mermnod
PEKOHCMPYKUUL, TO3BOJAIOIIANA II0 KOCTHBEIM OCTAT-
KaM BOCCO3JATH BHEITHUI OOJIMK JI0fell, KUBIIHX B
nanéxme BpemeHa. OcobDeHHO BBIZAIOIIHECH PE3YJIb-
TAThl OBIJIM JOCTUTHYTHI OT€YECTBEHHBLIM YUEHBIM
Muxaunnom MuxaiinoBudeM 'epacuMOBEIM.
IIpennoxeHHBIH UM METOJ BOCCTAHOBJIIEHHA MATKHX
TKaHeH JIuIa U APDYTHX YacTeH TeJsa IMO3BOJHAI PeKOH-
CTPYMPOBaTh 00JIHMK TIPEAKOB YeJIOBeKa.

PeroncTpyHrpoBaTh BOZMOMXHO HE TONBKO BHEIITHHMI

ODJIMK IPEeJKOB YelIOBeKa, HO Ml HEKOTOPBIE JIeTasy uX T v ——
wusHn. Tak, dparmyscruil yuénsii K. Tu KChbe mc- Tepacumos (1907—1970)
cJIe0BaJl OCHOBHBIE THIIEI KAMEHHBIX OPYIHI JpeBHe-
To YeJIOBeKa M PEKOHCTPYHMpPOBaJ crocobnl MX uaroroiaeHus. Ero meron HoMxeBH/I-
HBIX TJIACTHH IIO3BOJIUJI JE€TaJIbHO BOCCTAHOBHUTE OCHOBHBIE 3Tallbl IIPOHM3BOACTBA
KPEeMHUMEBBIX HOMKEH M HAKOHEeYHHKOB, KOTOPBIMH IOJIB30BAJICH YeJ0BeK KaMeHHO-
ro BeKa JJIf OXOTHEl X 00pab0OTKM pasianyHbLIX HpeamMeToB (puc. 138).

AHTpOnoONOrus TECHO CBA3aHA ¢ apxeoqozuell (or rped. archaios — ppeBHHUH
u logos — ydeHHe), KOTOpasd M0 MaTePHAJLHBIM OCTATKAM JXH3HU M JefATelbHO-
CTH JIIOJleil MCCIefyeT MCTOPHIO YeI0BedecKOoro obmiecTBa M PasBUTHA KYJbTYDHI.
Apxeonozuyeckue memodvl IO3BOJAIOT BEIABUTE OCHOBHEIE 3aKOHOMEDHOCTH U 9Ta-
bl CTAHOBJIEHUA UeJI0BeUeCKOro 00IecTsa, PABBUTHA HA NPOTAMKEHHUH er0 HCTOPHUH
MaTepHATbHON W NYXOBHOU KYJbTYpHl. HaXOoIKH CTOAHOK APEBHHUX JIOJed AaioT
BO3MOMHOCTE DEKOHCTPYHPOBATh JeTANH OLITA HAIIMX JAJEKUX NPEJKOB, IOHATH
HCTOKH ITOABJIEHHA MCKYCCTBA, PEJIUTHH, IMCEMEHHOCTH H JIp.

Puc. 138. PexkoHCTpYKIMA TIOCIEA0BATEILHOCTH U3TOTOBIEHNA KAMEHHEIX ODPYAUii
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AnTpomosiorus cBA3aHA U C IMHO-
zpacpuets (ot rped. ethnos — nieMs, Ha-
pon u grapho — muiny) — HayKoH, ua-
yuapomei o0sluan ¥ 0CODeHHOCTH HApPO-
JIOB MHpa, npobieMbl UX paccejieHH:d, a
TaKe UCTOPHKO-KYJbBTYDHBIE B3aHMO-
OTHOILIIEHHS. IMHOZpaguiecKue memo-
Ob. BHOCST CYIIECTBEHHBIH BKJIAI B H3-
VUeHHEe MCTOPHUYECKHX KOPHEeH ueloBe-
gyecTBa. Ocobyo0 poJsb cpelH HUX Hrpa-
€T M3y4dYeHHe XHU3HH apXaH4YHbIX ILJIe-
MEH, HAXOAAIIHUXCA HA HHU3IIEH cTaguu
001[eCTBEHHO-UCTOPHYECKOT0 DA3BUTHA.
Tak, B 1971 1. B IRYHIIAX DUIATITHH-
CKOro ocTpoBa MuHmaHao yuyéHble 00HAa-
PYSKUIH ILIeMs TacajeeB, KOTopoe o0m-
TAJIO0 B IIOJHOH H30JANHH OT BHEIIHEro
mupa (puc. 139). x 06pas :XH3HH COIOCTABMM C KH3HBIO TPEBHHX JIOJEH KaMeH-
HOTO Beka. Tacafien [0 CHX MOP HONB3YIOTCA KAMEHHBIMH OPYAHAMH, JKHBYT B Ie-
mepax, 3aHIMalTCsa OXO0TOH Ha MeJIKMX JKHBOTHEIX, COOHPAaTeIbCTBOM CheI00HBIX
II0A0B M KayOHe#, TpeHHeM J00LIBAIOT OroHb. TImaTenbHOE M3YYeHHE MX KH3HH
JaéT y4EHBIM BO3MOMKHOCTh NMOHATH, KAKMMH IMyTAMH IILIa 3BOJIOINA YeJoBeKa.

KocBeHHBIE TaHHBIE O CTAHOBJICHUH PEYH M PA3BUTHH HHTEJJIEKTA IPEIKOB de-
JIOBEKA B MpOIlecce aHTPOIOreHes3a npegocrasnger amorozus (or rped. ethos — xa-
pakTep, HpaB u l0gos — yuyeHHe) — HAYKA O MOBEAEHHH. IMoa02udecKue memodst
OCHOBAHBI HA HAOIIONEHHUAX 324 MKUBHBLIO YeJ0BeKOOOpasHEIX 00e3bAH B IPHUPOLE M
B nabopaTopHEIX yeaosuax. Hanpumep, amepuranckuil yuénsrit [[sxeitn I'ygoan
B TeYyeHHe HeCKOJIBKHX JIeT uayuaJa ‘-I(-NIOBEKOOﬁpBBHhIX OGESLHH INMMIIaAH3€ B
Adpure (puc. 140). B pesyabrare eé na-
borogeHnil OBLIO YCTAHOBJIEHO, 4YTO, 00-
madchk ApYyT ¢ ApyroM, IIMMIOaH3e H3Ja-
10T cBhime 30 pasTHYHBIX 3BYKOB, 00JIb-
IIVIO POJIb B KOMMYHHKAIIMK UI'DAIOT TaK-
JKe JKeCTHI PYK H IIO3LI TeJa.

B nmabopaTOpHBIX YCJIOBHAX PEeKOpPI-
CMEHKOH mo 00IMeHHI0 CpelH YeJOBEeKO-
obpasHBIX 00e3bAH cTajla caMKa TIIHAM-
naH3e mo kaundke Bamo. OHa ¢ moMomsio
VUEHBIX-3KCIEDUMEHTATOPOR BHIYYHJIA
6onee 130 3HAKOB A3BIKA XKECTOB, KO-
TOPBIM HOJB3YVHTCH IIYXOHEMBIE JIIOLH.

Puc. 139. Ilnems racajieeB — COBpPeMeH-
HbIE JIIOJH «KaAMEHHOTO BeKa»

Puc. 140. [xeita T'ynonn vabrozaer &
3a MMMIAH3e B IPUPOJE «CinoBapHeIll 3anmac» mosBoaus Bamro



§ 32. CraHoBneHWe NpeaCTaBNeHUii 0 NPOUCXOXKAEHUM YeNoBeKa

AOCTATOYHO CBOGOAHO OGIIATHCSA € HKCHEPUMEHTATOPAMM. Hexoropsie uenosexo-
obpasHble 00e3bAHBI NPEANOYUTAIOT AJIA 00IIeHus ¢ JTIOABMH MCKYCCTBO DHCOBA-
HuA. Kapruasl mumnanse-xynoxunka Kouro 8 50-x rr. XX B. Jake BBHICTABJIAINCE
AHOHHMHO B rajnepee MHCTHTyTa COBPEMEHHOTO MCKYCCTBA B Jlornone, rpe momy-
SUAT TOBOJIBHO BRICOKYIO ONEHKY TAKHMX M3BECTHBIX XYIOMHHUKOB, KAK CansBamop
Hann u Ia6mo MMukacco, a opaHryTaH Mo KauuyKe xakapra [[P8HUM U3 300IapKa B
Kanmsace (CIIIA) Bemurpasn KOHKYPC II0 PHCOBAaHUIO CPeAU JeTell Miajiie TPExX Jer.
Taxum ob6pasom, ucmonbays basHbple MeTOABl MCCIEJOBAHNA, YUEHEIE-
AHTPOTIONIOTH U3Y9Al0T COBPEMEHHOTO YeJO0BEeKa, ero JaNéKNX MPELKOB, JeJ0BeKO-
00pasHBIX 00e3bAH, BOCCO3IAIOT KapTHHY MCTOPHMKO-2BOJIOIMOHHOI0 CTAHOBICHHUS
UeJI0BeKa Kak OMOJOTrHYeCKOTo BHZA, a TaKXe KADTHHY (hopMupoBaHus U pasBm-
THA B aHTPOLIOreHe3e TPYJAOBOH JeATeNbHOCTH, PEUYH M COLMANBHBIX OTHOIICHUL.

Anmpononozus: MOphonozus, anmponozenes, pacosedenue (amuuieckas anmpo-
nonozus); memodvi AHRMPONOLOZUL: GHMPONOMEmMPUYECKUe, PeKOHCTPYKUUL,
amHuozpaguuecKue, aMoLozuYecKie.

Bonpocel u 3agaHusa

1. TlpueeauTe onpeneneHue Hayku aHTPONoRoruK. M3 kakux pa3nenos oHa coctouT? Kakme
33/,a4u CTOAT Nepen 3TOW Haykon?

2. C kakumu coumanbHbIMU 1 FNYMaHUTapHbIMW Haykamu cBsidaHa aHTpononorus?

3. Kakne meToasl yyéHble MCNONb3YIOT B @HTPONONOIMMYECKUX MCCNenoBaHUsaX?

4. OOGvsicHUTE, NOYEMY BEAyLLYIO PONb B aHTPOMONOrMYECKIX UCCNeaoBaHnaX MrpalT na-
NeoHTONorn4eckne MeTodbl. Kakosa ux cBsidb C apxeonorvei u KYNbTYpPONoruein?

§32. CraHoBneHue npeacTaBneHuii

O NMPpOUCXOXAEeHUMN YenoBekKa

BcnomHuTe, kakue MUdLI O NPOMCXOXAEHWUM YEN0BEKa CYLLECTRYIOT B KynbTy-
pax pasHblx HAPOJOB MUpa.

Hcropusa opMupoOBaHUS TpencTaBIeHUH 0O NPOMCXOMOEHHH YEJIOBEKA YXOLUT
CBOMMH KODHAMH B IIyOOKYI0 APEBHOCTE. [0 HAIIHX NHEH AOLILIH CBEJAEHHA O TOM,
HTO y MHOI'MX HAPO/OB CYIIeCTBOBAIN AHMPONOZOHUECKUE MUPbL, T. €. MADLL O cO-
TBOPEHUH YeJioBeKa foramu. B myMepeKux MINHAHBIX TabIHIKAX — NaMATHHKAX
ApPeBHeimell MHCEMeHHOCTH, aaTupyembix IV—III ThicauemeTmamu A0 H. 9., — Ha-
IHMCAHO, YTO TepBhIe oA ObLIN cieneHsl GoraMu us rauusl. IlosgHee aTor Mudg
GBI 3aMMCTBOBAH BABUJIOHAHAMH, a 3aTeM eTUITAHAMMY, TPeKaMy W, HAKOHeI[, Ha-
LIET CBOE OTpaykeHHe B Bubaum — cBameHHO# KHHTe XPUCTHAH.
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Penurno3usie Bo33peEnsa. B 6ubieiickoil Mudoaorny uMeeTcA Ba BAPHAHTA CKHA-
3anuil o comeopenuu uenosexa (puc. 141). OnHo ckazaHue — 3TO pacckas O COTBO
peruu Borom nepBoro genosexa (My»KYMHBI) — Anava (mo-peBHeeBPECKH «aiaM»
03HAYAET «KPACHO3EM» WMJIM «TJIMHA») — M3 Ipaxa ¥ ABXaHUA HHIHH U1 epBoOH
skeHIMHB — EBEI — 13 ero pebpa: «...H He ObLIO Yel0BeKa /s BO3AEeNBIBAHUA 3eM-
mm... 1 cosnan Tocmoxs Bor uenoBeka M3 IpaxXa 3e€MHOTO H BAYHYJ B JIMIO €ro AbL®
XaH@e JKHM3HH, ¥ CTAJ YeJIOBeK Ao »usow.. W ckasan I'ocmoae Bor: He xopo-
o GBITH YeJOBEKY OJHOMY; COTBOPHM €My IOMOIIHWKA, COOTBETCTBEHHOIO €MYy...
U coszan I'ocnoxs Bor us peGpa, B3ATOTO y Yel0BeKa, KEeHY H NPUBEN eé K desloBe-
Ky». Jlpyroe, Gonee nosxHee, Gubseiickoe cKasaHue, IPUHATOE B COBPEMEHHOM XPH-
CTHAHCTBE, UCXOMUT M3 IpeicTaBieHud o Bore Kak Tgopue BcenenHoii; B HEM CO-
TBOpeHUe JIoZel 3aBeplIaeT IeCcTHIHeBHOe TBOPeHHe MIpa: «W crasan Bor: coTBoO-
pPHM deJloBeKa 1o o6pasy Hamemy, 110 noxobuio Hamemy... I corpopua Bor uesose-
Ka 1o 0bpasy Csoemy, 1o 06pasy BoxKuI0 COTBOPHII €ro, MyKUNHY U KeHIUHY CO-
ropun ux. U 6narociopma ux Bor, u ckasan Bor: miogATechk M paszMHOMKANTECh, U
HamoJIHAHTe 3eMiI0, W o0iajaiiTe e, U BIaJbIYecTBYHTe Hal peIfaMy MOPCKHMMH,

Puc. 141. Ipepreernnerckuil Gor XuyM JienuT Ha TOHYAPHOM Kpyre IepBhIX mogeit (1).
IlpeBrerpeueckuii 6or 3eBc JEMAT U3 IIHHBI NEPBBIX mioxel, a Gormas MyzapocTa AduHa
BABIXAET B HUX Ku3HL (2). CorBoperne EBbI. I'pasropa I'. Jope (3)



§ 32. CraHoBnenue npeacTaBneHuii o NPOMCXOXAEHUM YenoBeka

M HaJ NTHIAMKA HeOECHBIMH, M HAJl BCAKHM
JKHUBOTHBIM, IPECMBIKAIOIIMMCH 10 3eMJIEs .
Hayunsie reopun. Hayunsie ocHOBBI pe-
IIeHUA NpobJIeMbl TPOUCXOMKIEHUA YeJi0-
BeKa OBIIM 3aJI0KeHBI en(é YYEHBIMHU aH-
THYHOTO Mupa. Tak, ApeBHerpeveckuii u-
Jg0cod ApHCTOTE b IPU3HABAJ OTHAJIEH-
HO€ POJICTBO YeJIOBEeKA C KHBOTHBIMH H OT-
HOCHJI €ro B CBOEH CHCTeMaTHKe K T'pyIIe
¢«JKHBOTHBIE C KPOBBIO». [peBHepHMCK U
Bpau KnmaBauit I'aneH, npousBona aHa-
TOMUYECKHEe BCKPBITHA 00e3bAH, yOequics B
SHAYUTEJBHOM CXO/CTBE CTPOEHHUA UX Opra- Puc. 142. Vpok anaTomum 10KTOpA
HOB C yeJIOBe4eCKUMH. Bosee mosauaue ana- Twonena. Kapruna X. Pem6panara
TOMHUYECKHEe HCCJIeLOBAHHUA Tejia 4YeIOBeKa
TaKiKe INOATBEP/AUIN CXOACTBO €ro CTPOGHHA CO CTPOEHWEM JKHBOTHBIX (puc. 142).

B 1735 r. B pabore «Cucrema npupozsi» K. Jlunnei BIIEDPBRIE Jajl HAYYHOE
onucanue Buxa Jenrosex pasymubviii (Homo sapiens L.). OnHako y4éHBIH, XOTH U
TIOMECTILI YeJI0BeKa BMecTe ¢ 00e3bsHAMM, JEeHHBIAMH U JIETYYUMH MBIIIAMH B OJUH
orpsza IlpumaTel, He IpeANOaTan ero poACTBa C JKUBOTHEIMHU U obpaiajicsa K HeMy
co ciosamu: «Memento Creatoris Tui» («ITomHE cBOEro Tropma»).

IlepBBiM, KTO YCTAHOBHJI HEIOCPEACTBEHHOE DOACTBO UeJOBEKA € UeIO0BeKO-
obpasueiMu obesbaHamu, 6611 K. B. Jlamapk, chopMyIupOBaBIINK aHmpono-
2eHHYI0 zunome3y IPOMCXOMKJEHHA YesioBeka. B kHure «®unocobusa soomorum»
(1809) on BRICKa3a/ MPEANONOKEHHE, YTO IPEAKOM UeJoBeKa Oblaa OIHA U3 HBIHE
HUBYIIHX YeJI0BeKOOOPa3HbIX 00e3bAH — «AHIOJLCKHIA opaHrs (110 COBpPeMEeHHOM
CHCTeMaTHKe — INMMIaH3e). JIBMKYIIMME CHJIAMH pPeBpaIleHus 00e3bAHEI B ye-
JoBeKa JlaMapk cUMTAs MPAMOXOMK/IEHHEe M NMPHBBIYKY [OIL30OBATHCA UENIOCTAMHU
HE TOJBKO AJA KeBaHUA, UTO, IO €r0 MHEHWIO, IIPUBEJIO K NPEBPAIIeHUIO TIepes-
HUX KOHEYHOCTeH B PYKM M M3MEHHJIO JUI0. AHTDPOIOTeHHAs IUIIOTe3a Jlamapka
ycnexa He MMeJla KaK M ero SBOJIIONHOHHAA KOHIENIMs.

HauGonee ybexuTebabIe 10KA3aTeTECTBA IPOUCXOMKICHIA YeOBEKA OT KUBOT-
HbIX ObLin mpuBesensl Y. JJapeuEOoM B 1871 I. B KHuTe «IIpoucxoxgeare yeo-
BeKa ¥ 1oyoBoi orbop». ChopmynupoBanHas B Heil cumuaibras meopus (oT nar.
simia — 00e3bsHA) OCHOBLIBATIACH HA IOJOKEHUH O TOM, YTO COBDEMEHHBIH JeI0BeK
opeacTaBadgeT IDOCJeJHee BBICOKOOPraHHM30BaHHOE 3BEHO B Oeny pasBUTHA XHUBBIX
CYIIECTB ¥ UMeeT ODIIMX NaléKUX NpPEeJKOB C COBPEMEHHBIMHU 4eI10BeK000pa3HBIMHA
obespanamu. B 1872 r. B pa6ore «0 BhIpaskeHHH sMOn Uit YV 4eJI0BeKa MU JKUBOTHBIX »
JlapBiE ZOIONHUI CBOIO TEOPHUIO, IOKA3AB, YTO MHOIHE SMOIIMY UYeJOBEK U SKHBOT-
HbIe BRIPAKAIOT CXOAHBIM 00pa30M. ITH HaydHBIE TPYAbl BBI3BAIM GOJIBIIOI 0BIIe-
CTBEHHBIH Pe30HAHC. Y CHMHAJbHON TEOPHH MOABUINCH AKTHBHBIE CTODOHHUKH H
HEIPUMHPHMEBIe NPOTHBHMKH. [TouTH Bce, KTO BBICTYNAT IPOTHB CUMUAILHON Teo-
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pHH, IONPOCTY €€ He NOHSIA, MOJAras, 4To peub MIAET O MPOUCXOMKACHNH HeloBe-
Ka OT CYIIEeCTBYIOIMX B HACTOAIIee BPeMsA B KMBOTHOM MHDe yeJIOBEK000Pa3HBIX
obeapan. Taxoe 3abiayskJeHHe W HbIHE CBOHCTBeHHO Haubojiee aKTHBHBIM KDHTH-
KaM JapBHHOBCKON CHMHUANBHON TEOPHU.

CoOoTHOIIIeHHe OHOJOTHUECKHAX ¥ COIHAJNBHBIX (DAKTOPOB B aHTPOIIOreHese pac-
KpBLT HeMenkuil ¢punocod @puapux OHresabe (1820—1895). On paspaboTtan
mpydosyio meopuio, OCHOBHBIE TIOIOKEeHHA KOTOpPO# OBITH M3JI0KEHbl MM B CTATHE
«Posb TPYZa B mpolecce IpeBpaleHna 00e3bAHEl B Te0BeKa» (1874). Kparko ux
MOKHO 0XapaKTepH30BaTh CAEAYIOLUM 00pa3oM.

1. IIpu mepexoze oT ApeBecHOro ofpasa KU3HH K Ha3eMHOMY CaMble DaHHHE
OpefKH UeJ0BEeKa CTAIH OTBHIKATh OT M0Jb30BAHMA DYKaAMH AJIA NEPeNBUKEHUA U
Becé HoJlee OCBAMBAWIIK MPAMYIO IIOXOAKY.

2. OTmanéHHEI Ipenok YeJoBeKa BHAYAJe UCIIOIB30Ball eCTeCTBEHHBIE OPY/AKA,
a ¢ ocBODOKIEHNEeM DYK OT HmepeABHIKeHNsA HA4all H3rOTaB/IMBATE MCKYCCTBEHHBIE
opyzausa. Y HOCHeAYIOIIHX MOKOJIeHUAN JPeBHUX JIofeil pyKa MoCTeleHHO COBepPIeH-
CTBOBAJACH B M3TOTOBIEHUM ODPYAUH TPY/AA.

3. PazsuTHe PYKH BieKJIO 3a coboil pA3BUTHE BCEro TeJsa YeJIoBeKa, B TOM HHC-
JIe | TOJIOBHOTO MOBTa, SBJSIONIEr0Cs BHICIIMM PeryasaTopoM QYHKIUi OpraHusMa.

4. C mospieHHeM Gojiee COBePIIEHHLIX OPYAMH JpPeBHUN YeJOBeK CTal 3aHHU-
MAThCH OXOTOH, peIOHOI JoBieii. CriTHaA GelkoBad MHUIA 3aMeHHIA 6osee ob6bEM-
HYI0 HU3KOKAJIODHUAHYIO PACTHUTEJbHYIO, YTO B KOMOMHAIMHU C yBeJHYEHHEM Tpy-
JOBOM aKTUBHOCTH IPUBEIO K Pa3BUTHUIO MOJIOBHOTO MO3ra.

5. Mcnonb3oBaEne MKYyp YOUTHIX ¥HUBOTHBIX, a TaKKe OTHAA, 100BIBAEMOTO BO
BpEeM#A IPO3bL, & M03[Hee H IPH MOMOLY IPHMHATHBHBIX OpYAHii, IO3BOJIHIIO YETIOBEKY
pacceauThCA B MecTax ¢ 60jee CyPOBBIM KJIMMATOM, PACHPOCTPAHHTECH MO IL1AHETe.

6. O6paGoTaHHAas OrHEM IIHINA Jerde yCBauBalach, crIoco0CTBOBAJIA YMEHBIIEHHIO
HATPY30K Ha YeJCTH, 3y0El H eBATEeJbHYI0 MyCKYyIaTypy. JIno Hailero janéxko-
ro mpeiKa MpuHsIo 6osiee 61aropoJHEIR O0IHK, YMEHBIIMINCE Haq0OpOBHBIE IVTH,
YeII0CTHBIE KOCTH CTAJNX MeHee MaCCHBHBIMH.

7. lpeBHUII YelOBeK HAYAJ MPUPYYATh JUKHUX KHBOTHBIX, & 3aTeM OKYJIBTYDH.I
7 CTAJ BHIPAIIMBATE HEOOXOANMBIE €My DAcTeHHs. JTO MO3BOJIKIIO YBEJIUIHTE Pas-
HoOoOpasue MUIH, YeJOBEK CTaJl MeHbIIe CTPajJaTh OT TOJOAA.

8. KoJLIeKTHBHAA OXOTA ¥ COBMECTHOE M3rOTOBJEHHE OPYJMi TpyJAa Tpebosann
B3aMHOIN IOMOIIH ¥ IOAAepPKKH. Birarojapsa aToMy y ApeBHEro 4eJoBeKa IOoABH-
Jach W passmiack pedb. C peubio BOBHMKJIA crocofOHOCTH K MBIIIJIEHHIO.

TaxuM 0Opa3oM, COTJIACHO TPYAOBOM TEOPHH @. Durenbca OOIIECTBEHHBIM Xa-
paKTep TPYAOBLIX OTHOINEHHII CTAJ OCHOBHBIM YCTOBUEM, ONPEe/e/IUBIIAM IPEBpa-
HieHHNe JAPEeBHHX Ye0BeKo00pasHbIX 00e3hAH B “eJ0BEKA.

Aumponozonuuecxue .uutpu, CcKa3aHUA 0 COMBOPEHUL Henoeexa, AHMPONnOZEHHAL
zunome3sa, CUMUALbHAA MEoPUA, mpyaosa.a meopus.
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§ 33. CxoacTBO YenoBeka C XUBOTHBIMM —

Bonpocel n 3aaanus

1. Kak uctopuyeckn popMUMpoBaIMCL B3MsSAbLI HA NPOMCXOXAEHUE Yenoseka?

2. Y10 xapakTepHO ANf [OHAY4YHLIX KOHLENUMA aHTPONOreHe3aa — aHTPONOrOHUYECKUX
MndoB 1 Bubneiickux ckazaHuin? Ha 48M OHWM OCHOBLIBANMCH?

3. C vMeHaMM Kakux Y4EHbIX CBA3AHO PA3BUTUE HAYYHBIX B3TNSA0B HA NPOMCXOKAEHME Ye-
noseka? B 4EM CYWHOCTb UX OTKPLITWIA, MMMOTE3 U TEOPUIA?

4. CpaBHuTe B3Nkl HA NPOMCXOXAEHMe Yenoseka JInHHen, Jlamapka, [lapeuHa u SHrensca.
Y710 0Buiero v pasnMYHOro BO B3rNaAax 3TUX YYEHbIX?

HononnurensHas nHgpopmayms

B 1863 r. Y. Jlaiiens B KHUTe « [[pEeBHOCTH YeI0BeKa, JOKA3AHHASA Te€OJOTHEi» 10-
KasaJ, 9TO IPUMHTHBHbIE KaMeHHEIe OPYAUA, Hali/leHHbIe B 3eMHBIX IJIACTAX IPH pac-
KOIIKax BMecTe ¢ KOCTAMH MaMOHTOB, ABJIAIOTCA BayKHEHIINM I'e0JIOTUYECKHUM JJOKAa3a-
TeJIBCTBOM JIDEBHOCTH 4esioBeuecKoro poxa. Oanako Jlaitens cYuMTas, 9TO HOABICHUE
4esloBeKa He OLLIO MOATOTOBJIEHO BCEM MPEAIIECTBYIOIIMM DASBUTHEM OPTaHWYEeCKOTO
MHPA, & IPeACTaBIAI0 cobol peKHil 1 COBEpPIIEHHO HEOXKHJAHHEIH cKadoK. IIpuMepHO
9TUX e B3TNAAOB npuaepxusaica A. Yoanec. B crarbe «0 pasBUTHH YeTOBEUYECKHX
TIOPOJ MO 3aKOHY ecTecTBeHHOro orbopa» (1864) on macramBas Ha TOM, 9TO YeJIOBEUe-
CKHI DOl MMeeT 0cOOBIH NyTh pasBuTHA. IIpHu3HaBad H3HAYAILHOE CBEDX'BECTECTBEHHOE
NPOMCXOXKAeHNE Jel0BeKa, ¥O0JJIec NOMNYCKAJ, YTO HBOJIONUSA YeJOBeKa OCYIecTBIA-
Jach NyTEM ecTecTBEHHOro 0T60pa, HO PYKOBOAMMOro Bricmmmm paszymom, T. e. TBopmoM.

B 1986 r. mox paBieHneM Hay4HBIX (DAKTOB IVIaBa PUMCKO-KATOIMYECKOH IepKBA
ITana Pumcknit Moaus ITasexn II B ouepennoii sHIMKINKE — TOCTAHHM KO BCEM Ka-
TOJHKAM MHpa — NPU3HAJ IPABOTY HAYYHBEIX TEODHI, OOBACHAIIINX 3BOJIOIHAOHHOE
NPOUCXOMKJEHHUE Tejla Yel0OBeKa OT JKHMBOTHBIX; B TO K€ BPeMs OH NOJYepKHYJ Goxe-
CTBEHHYIO CYNIHOCTH YesloBedecKoH aymm. MMes B BHAY, 9TO KATOJHMYECTBO — KPYII-
Hellllad B MUpe XpUCTHAHCKAA KOH(ECCHH, MOKHO TOBOPHTE O 3aBepIIeHHH HellPHMHU-
PHMOTO IPOTHBOCTOAHNA HAYKHU M IIEPKBH BO B3JAJAaX HA NPOMCXOKIEHHE UeJIOBeKa.

§33. CxoAcCTBO YenoBeka C XXUBOTHbLIMMU

o PaccMoTpuTe puc. 144—147. KakoBbl CBUAETENLCTBA CXOACTBA Yenoseka
C XMBOTHLIMN? [l0Ka3bIBAIOT /I OHW Er0 XUBOTHOE NPOMCXOXAEHME?

CucremaTuyeckas IPHHALJIEKHOCTH Je0oBeKa K mapcTBy JKuBoTHbIEe 06yCioB-
JIeHa KOMILIEKCOM NpPH3HaKoB. OHM MO3BONAIOT JOCTATOYHO TOUHO ONPEAENHUTE €T0
CHCTEMATHUYECKOe IOJI0XKeHUe, T. €. THUI, KJI4cC, OTPsJ, ceMelCcTBO, poj ¥ BHA.

CucreMaTHueckoe MOJOKeHHe YelnoBerka. Hanmuume Ha onpefenéHHON cra-
Aun 3MOPHOHANBHOIO PA3BHTHSA YeJI0BEUECKOI0 3apOABIIIa XODALI, KabepHEIX Ie-
Jieii, HePBHOM TPYOKM M IIOJIOCTH IJIOTKH ONpPEAEIAeT ero MPHHAIIEKHOCTh K THITY
Xopaossie. PazpuTHe IMO3BOHOYHOrO cTosba, cepAna Ha GPIOMIHON CTOPOHE Teia,
HAJIHYHe IBYX [Ap KOHEYHOCTEeH NAl0T OCHOBAHME OTHECTH YeJOBeKAa K IOATHITY
ITozBorOuHEIe. TenI0KPOBHOCTE, Pa3BUTHE MJEUYHBLIX JKEN63, HATWYHE BOJOC HA
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Puc. 143. Yenorekoobpas-
HBEIE 00e3bAHBI: | — rub-
fon; 2 — opaHryras; 3 —
ropuiia; 4 — IIMMIAH3e

TeJe CBHAETENLCTBYIOT O IPUHAJJIEKHOCTH UeIoBeKa
K KJjaccy MileKomdTalolide, a pasBUTHE L1014 BHYT-
PH Teja MATEepH ¥ ero INHUTaHHWe dYepes IMIANeHTY — K
nogkaacey Ilnanenrapasie. MHOMXECTBO IPU3HAKOB
yKasbplBaeT Ha TO, YTO YeJOBEK ABJAETCA MpeJcTaBH-
TeseM oTpAga IlpuMarTel, K KOTOPOMY OTHOCAT TaK-
e moayobesssaH (1eMypoB, JOJTONATOB) B 00€3hAH.
Yenosek obmamaeT KOHEUYHOCTAMHU XBaTaTeJbBHOIO
THIIA, HA NaJbIaX Y HEro PasBHUTHl HOI'TH, HMeeTcs
KPYIHBIN I'OJIOBHOM MO3T, B KOTOPOM XOPOIIIO PA3BUTHI
foJibIlIMeE TIOJYIIApHsA, JJIA Hero XapakTepHO IBETHOE
OUMHOKYJIAPHOE 3peHNe. Kak U y BRICIIMX IPUMAaTOB, Ha
JIMIle ¥ YeJIOBeKa pasBHTAa MHMHYecKad MyCKyJaaTypa,
BCTpeuawTcs yeThipe rpynnsl kpoeu (A, B, AB, 0)
U pesyc-paxkTop, Ha TPYAM HMeeTCA OAHA mapa
MJIEUHBIX JKEeJIE3, XapaKTePHbI HU3Kad II0JOBHTOCTD
M JUIMTEeNbHEII ITIepHOJ 1eTCTBA B OHTOTEeHe3e.

B noporpsiie O6e3bAHBI BRIAEIAIOT ABE CEKITHMK: IIIN-
POKOHOCHIE, HJI aMepHUKaHCKHe, 00e3bAHBl U Y3KOHO-
cele, uan obespansl Craporo Ceera. YenoBekooOpasHkle
00e3paHEl (IIMMIIaH3e, TOPUILIA, OPAHTYTAH, I'MO00H)
M YeJIOBEK MPHHAJIEKAT K Y3KOHOCHIM 00e3bsHaM.
B aToi ceKnmMH pasnuualnT HaaceMeicTBo Bricimime
y3KOHOCHIe 00e3bAHBI, HAN ['OMHHOHALI, KOTOpPOE
o0beqUHAET JBa ceMeiicTBa: Bolcwiue uenoserxoodpas-
Hble o0e3vanb. (Pongidae) u Jlwdu (Hominidae).
K nocnegnemy cemeicTBY ¥ IPHHAJIEIKAT pox Jenosex
(Homo). B macrosaniee BpeMa 3TOT POJ OpeACTaBJIeH
TOJBKO OHUM OHOJIOrHYeCKHM BHIOM — Yeno6ex pas-
ymuntit (Homo sapiens L.). OH ornu4aeTcs oT JPYTHX,
BBIMEDIIHAX BHUAOB 3TOT0 POJa, 3HAYMTEJBHBIM Da3BH-
THeM JIOOHBIX JOJIeil OJIYIIapuii FOJIOBHOTO M03ra, OT-
BEYAKOIUX 38 Pedb.

CpasHuTeNbHO-MOP(OIOTHYECKHE CBHIETeJIbCTBA
CXO0/ICTBA Y€JIOBEKa ¢ JKHBOTHBIMH. [Io 06memy nirany
CTPOEHHSA TeJIa YeJIOBEK CXOJeH C MO3BOHOYHBIMU KU~
BOTHBIMH, 0COOEHHO C YeJIOBEK00OpasHBIMH 00e3bAHA-
mu (puc. 143), u obnagaer uensiM pagoM Mopdosoru-
YeCKHX UepT, JOKAa3bIBAIOIIIX ero sKUBOTHYIO IPHUPOAY.
IIpesx e BCero K HUM OTHOCAT MHOTOYMCIEHHBIE PYAH-
MEHTBI, HMEIOIHecs: Yy BCceX JIIoflel, a TaKe aTaBH3-
MBI, M3peJKa BCTPEUAIOIIUecs ¥ OTAeNbHBIX IIpefcTa-
BUTeNeH denoBedecKoro poza (puc. 144, 145).
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§ 33. CxopcTBEO YenoBeka C XWBOTHbLIMM

Puc. 144. HexoTophble pyAMMEHTHI UedoBeKka: /| — MuUrarejibHas mepenonka; 2 — 3yb myn-
pocTH; 3 — MBIMIILI HOCA ¥ YINHOH DAKOBHHBI; 4 — COCOK Y MYXXYHMHBI; 5 — BOJIOCAHOH
MOKPOB HA Telxe; 6 — CerMeHTAaIllls MBI KHBOTA; 7 — JAPDBHUHOB OYropoK Ha YIIHOMR pa-
KOBHHe; 8§ — KONYHKOBBIE IO3BOHKH

Puc. 145. AraBusMsl genoBeka: I — runepTpuxos («IsBHAHENT Mansunk» Credan Bobpos-
CKH#); 2 — MHOroCOCKOBOCTE; 3 — XBOCTATOCTH
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PyauMeHTADHBIMHE CUHTAIOTCA OPraHbl, KOTOPEIE YIIPOINEHbl, HeJOPA3BHUTEI HJIN
YTPATHIH B IIPOIECCE SBOJIIOIHM CBOE 3HAYEHMe, HO MMeNINCh ¥ IpejxoB. Bcero y
yeJi0BeKa HacuuThIBaloT cBbime 90 pyaumentoB. KpaiiHe pefko BeTpedaroTca arTa-
BH3MBI — CJIyYaH BO3BpATa K NpH3HAKAM IpefkoB. Teno deloBexa, 3a MCKJIOUE-
HHeM rOJIOBEHI, IOKPLIBAeT HeJ0Pas3BHTHIM BOJOCSHOH INOKPOB, KOTODPBIH HMeeT py-
OuMeHTapHBIH xapakTep. Ho nHOTZA poKIal0TCA AETH, Y KOTOPBIX I'YCThIE W JAJIAH-
HEIE BOJIOCHI PACTYT Ha Teje (FrHIepTPHX03), YTO ABIAETCH aTaBU3MOM. Takue BOJIO-
CBEl MMEJIMCh ¥ HAIIHUX OpelKoB — 00e3bdaH. [[pyrue npuMepsbl aTaBU3MOB — MHO-
rOCOCKOBOCTEL M XBOCTATOCTh. ¥ COBPEMEHHOTO YeJIOBEKA PasBUTBIH XBOoCT — 0OJIb-
mas pegkocTsb. OH GBIBaeT MATKUM, HO M3BECTHBI HECKOJBKO clIydaeB, KOrZa B HEM
HMeJINCh T03BOHKK. IIpy aHATOMHUECKOM HCCJIeJOBAHUHE TPYIIOB JIIOAEeH IPHMePHO
v 10% o00HapyXHUBAIOTCA 3aYATKM XBOCTOBEIX MBIIII], KOTODEIe Y HAIIHX JAJIEKHX
OpeAKOB IPUBOAUIN B IBHXKEHHUE XBOCT.

ImOpHoaornueckue csugereascrsa. O poacTBe JM0Ied ¢ ADYTHMH TO3BOHOU-
HBIMH KMBOTHBIMU CBHETEJLCTBYET M IIpollece SMOPHOHAILHOTO pasBUTHA. B am-
OproreHese YeJOBEKa IPHUCYTCTBYIOT BCE CTAANM, XapaKTepHble AJIA I03BOHOYHBIX:
npobnenue, 6aacryna, ractpysia u 1. A. K KoHIy nepBoro Mecana sMOPHOHAJIBHO-
T'0 Pa3BHTHUA Yy 3apOAbIllla Ye/IOBeKa 3aKJjiaAblBalTCA X0pha, HepBHAasA prﬁKa, HKa-
OepHEle meau U XBocT (cM. puc. 50). Ha nAaTroM MecAnle pa3BUTHA Y IJIOAA HA BCEM
Teje MOABJIAETCA MATKad IIEPCTh, KOTOpad 3aTeM Hcde3aeT. Bce aTH (GaxThI Ha-
TISAAHO HIJIIOCTPUDPYIOT ODHOreHeTHUYeCcKH 3akoH 'ekkens — Miosiepa W 3aKoH
3apOJBIIIEBOr0 cXoxcTBa Bapa ¥ ABIAITCA HEOCIOPDHMBIMHY CBHIETEIHLCTBAMHE 3BO-
JIONHAOHHOTO IPOHCXOXKIEHUA YeJIOBeKa KaK OHOJIOTUYecKOTro BH/a OT XUBOTHHIX.

Du3HOIOTO-OHOXHMHYECKHE CBHASTeNbCTBAa. MeTo bl HMMYHOJIOTHH BBEIABUIIHA
CXOZCTBO 0eJKOB KPOBH UeJIOBEK& W BHICIIHX 4YeJoBeKooOpasHbIX o0e3bdaH. Emé B
1904 r. agrauiickuil yuéssiii [I:x. HaTToanm BBIACHHJ, YTO €CJIH BBIIEJIHTH H3
CEIBODOTKHM KDOBH 4YeJsioBeKa OeloK-anbOyMWH M BOPBICHYTH €ro KPOJIHKAaM, TO B
UX KPOBH HAYHYT BeIpAbaThIBATHCA aHTHUTENA IJIA 3aIlUTHI OPraHM3Ma OT BBEJEH-
HOrO gyskepogHoro BemjecTBa (puc. 146). CEIBOPOTKY, COAepKAIIYI0 AHTHATENA, KO-
TOpLIE YHUUYTOMKAKIOT albOyMHH YeJOBeKa, YUYEHBIH MCIOJB30BAJ A8 H3MepeHHd
CTeIleHH POACTBA MEXAY 4YeJJOBeKOM M Pa3/IMYHBIMH HUBOTHBIMH. 3Ta CbBIBOPOTKA,
CMEIIaHHAA C YeJIOBEYeCKHM anb0yMHHOM, AaBaja OYDHYIO PeaKyul npeyunuma-
yuu — cBA3BIBAHUSA OEJIKOB M AHTUTEJ, B PE3yJIbTaTe KOTOPOH HAOII0JaI0Ch BhINA-
JeHme ocgJKka — npenmunurara. Ars0yMUH IIAMIAH3E PEATHPOBAJ C CHIBOPOTKOH
MOYUTH Tak e O6ypHO, KaK U ans0yMHH U3 KPOBHM UYeJIOBEKAa, YTO JOKA3LIBAJIO 3HA-
YHTEJIBHOE CXOACTBO 3THX OeNIKOB. ¥ APYIHX KHBOTHBIX, HAIDMMeD JIOIIALH, pe-
axmusA 6eJKOB M aHTHUTEN ChLIBOPOTKM ObLIA BhIpajKeHa ciabee, 4YeM y ITHMIIAH3e.

C momombio Apyrux, bojee CIOKHBIX JaOOPATOPHBIX METONOB YUYEHBIE HAYUH-
JIACH OIPEeNeNsaTh AMUHOKHCIOTHYIO IIOCJIe0BATebHOCTh OeIKOB KPOBH Das3iany-
HBIX XHBOTHBEIX. YeM OoJIbIIe MOXOMKH ATH IOCIeJ0BaTeJIbHOCTH, TeM OJIMiKe poa-
CTBO OPraHM3MOB, ¥ Ha00OpPOT, YEM CXOACTBO MEHLIIE — TEM POLCTBO OTAAJIEHHEE.
VY yesioBeKa W IMUMIAHS3€e MOCIEL0BATENIFHOCTE AMHHOKHMCIOT B TeMOrI00HHe KPOBH



§ 33. CxoacTBO 4enoBeKa ¢ XUBOTHLIMM

D-0+0-1
e o O-U+U-1

benok-anb6ymnH AHTUTEna -l W -+ ﬁ - U
KPOBM Yenoeeka NpoTuB
Benka-anbGymuHa P
NPt Benok- AnTuTena Ggﬁgéu s
i it aHTUTENA

Puc. 146. IMMyHOTOTHYECKHE PEAKIIMM KPOBH YeJOBEKAa M JKHBOTHBIX

COBIAJaeT MOJHOCTRI0. YeNoBeK U rOpuUJijia COCTOAT B BoJiee FaléKOM POICTBE — HX
remMorJIo0MHE uMeeT nBa pasaudusa (cM. puc. 60). Mexay reMorTo0HHOM 4YelOBEKA
M JIOImIaAy Pasfiuuyuil 3HAUYUTEJIbHO boJibmre — 43.

MoneryasipHO-TeHETHIECKHE CBHIETENbCTBA. [[UIIONIHOE YHCI0 XPOMOCOM ¥
BBICIIMX 4eI0BEK0OOPa3HEIX 00e3psanH — 48. V ueoBexa AUIIONAHLIN HaG0Op paBeH
46 xpomocomam. Kak oTMeuasocs BrIllle, HCCIEJOBAHIE XPOMOCOM H HX Au(depeH-
OHANbHAS OKPAaCKa MO3BOJAIOT CAEJaTh BBIBOJL O TOM, UTO ¥ YeJIOBEKa OJHA XPOMO-
COMAa M3 BTOPOH maphl MOrsa o0pasoBaThbCA B PE3YJIbTATE CIMAHHUSA ABYX XPOMOCOM
mumMnagse (cM. puc. 62). Bosee Toudble JaHHEIE 0 TEHETUYECKOM POJICTBE UeJIOBe-
Ka M BBICIIIMX 4eJ0BeK000pasHEIX 00e3bAH AaéT memod zubpudusayuu JTHEK. C mo-
MOII[BI0 CHOEHANbHEIX XUMHYECKHX PeaKIlHil PA3PHIBAIOT CBA3H MEKAY ABYMHA (- 1
B-menamu monexyn MHK (manpmmep, uenoBeKka M TOPHJLILI), A 3aTeM COELHHSIOT
o-mens Moxeryasl JHK uenosexa ¢ B-mensio moaexyasl [JHK ropmwmier. Bee xumu-
YEeCKHEe CBA3H MeXJy ABYMA TAKUMH IeNAMHN KOMILIeMEHTAPHO BOCCTAHABIMBAIOT-
Cd, 38 MCKRJIIOUEHNEM TeX MecT, Ile HyKJIeOoTHHbIEe II0CIEL0BATEeIbHOCTH B MOJIEKY-
nax JIHK pazmmgarorca (puc. 147). BanszocTs reHeTHYECKOTO POJCTBA OIpeIeIsaer-

AR

JHK yenoseka %
PazpenéHHbie a- v B-uenu
AHK yenoseka
mp “””””””IH””“”ﬂ””' fnbpuaoHas OHK
MJM “”m““”“”““m““”l HenoBeka — ropULl
AHK ropunns

PaapenéHHbie a- 1 f-uenu
HK ropunnsl

Puc. 147. Merox rubpuauzanun JJTHE
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CA TIPOLEHTOM BOCCTAHOBHBINIMXCH XMMUYECKHX CBA3EH MeX 1y KOMILIeMeHTaPHEIMH
pykaeorugaMu. Tax GbLTO0 YCTAHOBJIEHO, YTO M3 COBPEMEHHBIX YeJI0BEKOOOPasHBIX
06e3baH HAHGOJBIIHM reHeTHUYeCKHM POACTBOM ¢ YelIOBEKOM pasyMHBIM obiagaer
KapJAMKOBBIH muMnanse, uin 6ouo6o (99 %), a HauMenbmuM — rub6OH (48%).

TaxkuM 06pasoM, COBpeMeHHbIe HAYIHEIe METOAL! I03BOJIAIT HANTH CBH/ETe b
CTBa 3HAYHTEJIHHOTO MOP(HOJIOrNYecKoro, aMOpHOJI0THIeCKOoro, (Pu3noI0ru4ecKoro,
OMOXUMHUYECKOI0 M IeHeTHYeCKOro CXOJCTBAa 4YeJOBEKa C JXKHBOTHBIMH, B IIEPBYIO
oyepeas C BHICIIMMH 9eJI0BeK006pPa3HBIMH 00e3bAHAMH.

Buicuiue wenosexoobpasmbie obesvanst (Pongidae ), Toou (Hominidae ), Yenoser
(Homo), Yenosex pasymusiii (Homo sapiens L.), peaxyus npeyunumayuu,
memod zubpuduzayuu JHE.

Bonpocskl U 3agaHva

1. OnpepenvTe CUCTEMAaTUYECKOE MONOXEHUe COBPEMEHHOTO HenoBeka B knaccudukaumu,
HaYMHas ¢ HauBbicLel kaTeropun. Kem Bbin onucaH Buz, Yenosek pasymHbIA?
MepeyncanTe NPU3HaKK, ONpeaensiolme NPUHAANEXHOCTL HYenoseka K Tuny XopAoesie,
knaccy Mnekonutawowue, otpsaay lNpumarsl.

3. OxapakTepwayiiTe cpaBHWUTENnsHO-Mopdonoruieckue u amGpronornieckne CenaeTesb-
4

N

CTBa CXOACTBA YenoBeka C XUBOTHBLIMA,
. Kakue ¢uanonoro-6moxuMmyeckne u MoneKkynspHO-reHeT4eckne MeTofbl YHEHbIe UC-

NONbL3YIOT U1 BbISBJEHWA POACTBA YeNoBeKa C XMBOTHLIMU?

5. OBbLACHWATE, NOYEMY COBPEMEHHbLIX BLICLUMX YenoBekoobpasHbix 06e3bsiH Ha3bIBaloT na-
BopaTopHbIMKU ABOWHUKAMMK Yenoseka. MNpuseanTe NPUMEpPbl TaKUX XUBOTHBIX.

6. KTO M3 COBPEMEHHbIX BbICLUMX YenoBekoobpasHeix 06e3bsH obnagaet HaMboNbLLNM 1
HAWMEHbLLWUM FEHETMYECKUM POACTBOM C HenoBekom? C NoMoOLLbIO Kakoro Meroaa 3T1o
yAanoch ycTaHoeuTb? OnuliKTe 3TOT METO/, UCNoNbaya puc. 147.

§34. Otnnuna YyenoBeka OT XMUBOTHbIX

Paccmotpute puc. 148—149. Kakve 4epTbl COBPEMEHHOMO YeNOBEKa oTn4a-
0T €ro OT BbICLUMX YenoBekoobpasHbix 06e3baH?

Emé B iperHOCTH yuéHble 00pamalyd BHUMaHHAe HA TO, YTO YeJ0BEK CYIIeCTBeH-
HO OTJIMYAEeTCS OT JKHBOTHBEIX. Tax, ApHCTOTeNnb, Ha3blBad YejlOBeKa «KHUBOTHEIM
0BIIeCTBEHHBIM» , CCHLIAJNICA HA TAKHE ero OTANYNA, KaK JBYHOTOe X0 /JeHue, 605"
moii Mo3r u crnocodrocTs K MbinuieHno. K. JluaHe#d K cnenmuduyecKHM dYeJjioBede-
CKHUM 4epTaM OTHOCHUJ peub, a4 TAKJYKe CIIOCODHOCTL HAKAILIWBATHL U MepefaBaTh oy-
OYIUM MOKOJEHUAM cBOi omblT. CoBpeMeHHEIe YYEHBIE CIUTAIOT, YTO OCHOBHBIMHU
OTJIMYNTENbHBIMH NPH3HAKAMHE YeJIOBeKa ABJAIOTCH IPAMOXOXKIeHue, npeobiaza-
HIe MO3IOBOTO OTIeJa uepera Haj JUIEeBbIM, PA3BUTHIH TOJTOBHOI MOST, PeUb H CH-
cTeMaTHYecKoe M3roToBJIeHWe OpYyAull Tpyia.



§ 34. OTnnums YenoBeKa OT XXMBOTHbLIX

IIpamoxoxaenue — Hauboiee Xxapak-
TepHas 0cO0eHHOCTHL YeI0BEeKa. XOTsH He-
KOTOpBIE }XHUBOTHBIE, B TOM YHCJEe W de-
J0BeKooOpaaHbie 00e3bAHEBI, MHOTIA BCTA-
0T Ha 3a/JHHe KOHEYHOCTH, TOJIBKO V dJe-
JIOBEKA B IPOLECCE IBOJIOINN Pa3BHIICH
KOMILJIEKC IPM3HAKOB, CBA3AHHBIX C IIPA-
MoxoKaAeHHneM. K unciy aTHX npu3HAKOB
OTHOCAT ciepyiomue (puc. 148).

1. BepxHHEe KOHEYHOCTH 4YeJIOBEKa
VTPaTHIX (DYHKITHIO OIOPHI IIPH [IEPEIBU-
YKeHWH U IPEeBPaTHIINCH B PYKU — OPraHbl
Tpyzna. IIporuBomocTaBieane GOJIBIIOrO
aJblla KUCTH OCTAJNBHEIM HAJILIAM CIIO-
CcoOCTBOBAJIO PASBUTUI0 €€ HOABHIKHOCTH
M CIIOCOOHOCTH K Pa3HOOOpasSHBIM TOUHBIM
ABUKEeHUAM (IUCHMO, UTPA HA MY3BIKAJb-
HBIX WHCTPYMEHTAaX, MeJKHe MAHUIIYJIA-
UM IIPH PYYHOH cO0pKe IpudopoB U Ap.).

2. V 4de0BeKa LEHTD TSKECTH Iepe-
MECTHJICA B HUKHIOI 9aCTh TO3BOHOYHH-
KA, 9TO IIPUAAJI0 Telry GOILIIYIO YCTOHIH-
BOCTh. B mpolecce 3BOJIIONAN IIO3BOHOY-
HUK OPUHAI S-00pasuyo ¢opmy (IOABH-
JHUCH IIEHHBIH, IPYAHOH, NOACHUYHBINA |
KPeCTI[OBBIH M3rUOBI), a HUKHAA KOHEY-
HOCTBH IIpHoOpesa cgoduamyio cmony, 9To
CrocOoOCTBOBAJIO CMATYEHHIO TONYKOB U
COTpACEHNI, BOSHUKAIOMIUX IpU Xoabbe,
Oere M IPBIXKKAX.

3. Bospacranue HArPDY3KH HA HUMKHIE
KOHEYHOCTH YeJIOBEKA BBISBAJIO VBEJIHUe-
HHE PasdMepoB GOJBIIOr0 NAIBIA CTOIBI 1
HofABJEeHHEe 0COD0H CYXOMKHJIBHOH CBA3-
KH, ofecledyHdBIIed HapaJjjielbHOE pac-
HOJOKEeHHe €€ MabIeB.

4. IIns noanep:KaHusa OPraHos Oprom-
HOH TOJIOCTH B IOsACe HHKHHUX KOHEY-
HOCTE# V YelloOBeKa PasBUIMCEH WUPOKUE
maasossle kocmu. UaMeHHUBIIAACA BCJIEd-
CTBHE 3TOr0 (popMa OTBEDPCTHUS MAaJoro
Tasa 3aTPYOHUJA IIPOIECC POIOB.

Yepen (B cGoky)

Pnc. 148. Basxkueiimue oTIHYMA B CTpOE-
HHUU CTONBI, KHCTH W Yeperna 4eoBeKa
(sKENTHIA IBET) W YeI0oBeKoobpasHoii
00e3bAHE!I (OPAHIKEBHIH 1IBET)
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5. YIuromenue B nepefHe-3aHeM HANPABJIEHUM I'PYJHOHN KIeTKH M Iepemerie-
HHe 3aTLIJIOYHOTO OTBEPCTHSA Uepela K IeHTPY ero ocHopaHMA (cM. puc. 148) obe-
CIIEYHJIO JYUINYIO 0ATaHCHPOBKY TeJa YeJ0BeKa, HeOOXOMUMYIO JJIA IMOAAePKaHKA
paBHOBECHS NPH IPAMOXOMIAEHUH.

H3MeHeHHe CTPOCHHA Yepena. ¥ UejIOBeKa 10 CPABHEHHIO ¢ YeJOBeK0oOpa3HBI-
Mu 0Ge3bsHAMH HAGIIOLAETCH YMEHbULCHLE PA3ZMeDa HeSIOCMHbLY KOCmell U JKeBa-
TeJIbHOH MyCKyaaTypel. COOTBETCTBEHHO 3HAYMTENBHO YMEHBIIMJINCH rpefHHM Ha
BHCOUHBIX W TEeMEHHBIX KOCTAX UYepena, K KOTOPBIM NPUKPENIANTCH KeBaTelb-
HEBIe MBIIIIEI, 1 TAKUM 00pasoM MOABMJIACH BO3MOMKHOCTE JJIA YBEeJIHYeHHS pasMe-
POB MO3T0OBOI KOpoOku. Crenmuann3anus *KeBaTeJbHBIX MBI Ha BBINOJHEHUH pe-
qeBBIX QYHKIMIA NpHUBeEJa K PA3BUTHIO HA HUIKHEUYEIIOCTHON KOCTH nod6opodouHo-
20 évtemyna. Y 4esloBeKa MO3NOBOHM OTJeJ Yepena InpeobianaeTr HaJ JHIEBBIM (A1
JKMBOTHEIX XapaKTepHO oOpaTHOe COOTHOIIEeHHE), a HaJOPOBHBIN KOCTHBIN BaJHMK
OTCYTCTBYET, 4T0 o0aropakuBaeT (opMy JIHIA.

PazeuTHe roJIOBHOro M03ra M BTOPOH CHTHAJBHOM cucTeMEl. I'0JI0BHOM MO3T de-
JIOBEKA OTJIMYAETCS MOIIHBIM Pa3BUTHEM DOJIBINUX MOJyIIapHii, oco0eHHO JT00HBIX,
TeMEHHEBIX W BUCOYHBIX J[0JI€H, OTBETCTBEHHEBIX 34 BBICIIYIO HEDBHYIO JeATeJIbHOCTb.
Cpenuasis Mmacca Mo3ra deJsiopeka cocrasiasier 1350—1500 r, torga kak y gesose-
K000pasHbIX 00e3bAH — TOPHMJIJILI ¥ IIHUMNOAaH3e — OH
Bcero juimnb 460 r. IloBepxHOCTE OONBIIMX MOMYINA-
puii Vv YejoBeKa 3aHHUMaeT Iromank okouo 1200 cm?,
a y mumnaaze — 400 cm? (puc. 149).

BasxHelnmeid oTIHYATEILHOR 0COOEHHOCTRIO YeJio-
BeKa fABJAETCA TO, YTO PACCyNOYHAHA [eATelIbHOCTD,
CBOMCTBEHHAS MHOTHM BBICIIHM JKHBOTHBIM, YV HErO
JocTUraeT Hausbiciuero passutua. OH 0br1anaeT BeICO-
KOPA3BUTHIM CO3HAHUEM, CIIOCOOHOCTEIO K abCTPAKTHO-
MY MBIILJIEHHIO, OOIEHNIO ¢ [IOMOILBI0 PEYH 1 IIHCHMA.
BI:.IC]I[&-'FI HepBHAasA JeATeJIBHOCTD YeJIOBeKa XapaKTepu-
3yercs HAJIHWYNEM He TOJILKO IepBO¥ CUTHANBHON CH-
CTEMBI, BOCIPUHMMAIOIIEH PA3IPAYKHUTENHN C IOMOI[BIO0
aHAJIM3aTOPOB, HO U 6MOPOil CUZHANLbHOLU CUCMEMbL.
B ocHOBe eé paGoOTHI JIEKUT CHOCOOHOCTE UEIOBEKA
BOCIPHHHMATH BHAUMYIO ¥ CHBIIIAMYIO pe4b, COCTOA-
LIYIO U3 CJOB. ¥ CIABIIIAHHOE WJIH IPOYHTAHHOE CIOBO
BOCIIPUHUMAETCA PEUYeBLIM M 3PHTEJLHBIM IIEHTDAMHA,

5 PACIIONIOMKEHHBIMU B JIOOHBIX OJIAX KOPHI JIEBOTO IIO-
JyIIapyuA FOJOBHOTO Mo3ra. B HMX BOSHHKAIOT HepPB-
HbIE CBA3H, WK ACCOIHAIINH, & 3aTeM — KOHKDPEeTHEIH
00pas, BLI3BAHHLII 3THM cJIOBOM. Bropas curHanbpHAA

pasMepsl T'OJIOBHOT'O MO3ra:
1 — genopexa; 2 — muy-  CHCTEMA NO3BOJIAET HE TOJILKO OLIEPUPOBATH KOHKDET-
Hag3e HBEIMH o0paszamu. C eé noMolnso GopMUPYIOTCH U aHA-

Puc. 149. CpaBHHTEILHEIE
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JTH3UPYIOTCA OTBJIeUE€HHBIEe abCcTpaKTHEIE HO-
HATHAA W CAMBOJIBI, HAIIPDHMepD MaTeMaTH4de-
CKHe M XHMHUYecKue GopMyJIbl.

PazsuTne y uejioBeKa BTOPOH CHIHAJIB-
HOH cHCTeMBI KA4eCTBEHHO M3MEHHJO Xa-
paKTep MWHQOPMAIMOHHBIX CBA3EH MeXIy
mioabMu. Peub, ABIAACH CPEJCTBOM 00Ie-
HHAA, crioco0CcTBOBAJIA CTAHOBJIEHUIO 6Heze-
Hemuueckozo cnocoba nepedauu uxgpopma-
yuu B TIOKOJIEHUAX 4yepes oOydueHHe H BOC-
nuTaHEue. Broocjie[CTBHHA YelOBeK paspabo-
TaJl TeXHUYECKHe CPeICTBa, KOTOPEIE O3B0~
JHJIM He TOJBKO IlepefaBaTh WH(MOpManuio
Ha GOJbIIHe PACCTOAHUSA, HO U HAKAILIHBATh
eé (Ha cTpaHHIIAX KHWUT, KMHO- U BHJIEO-
NI6HKAX, MAarHUTHBIX H Ja3epHBIX AHCKaX
u T. 11.). Brarogaps aromy B 4enoBedeckoM  Pume. 150. JloBas TepMHTOB IIMMIOaH3E
ofIecTBe CA0KHUINCH 0cOOBIe CONMAalbHBIE
OTHOIIeHUs, 06eCIeunBIINe KOOPAMHAIIMIO NeATeJ-HOCTH GONBITHX TPYLI JoAei
Kak MexxIy coBoil, TAK M B OTHOIIEHWH OKpyXKaromieil cpeasl. CrocoGHOCTD K 06-
MIEHUIO ¥ aBCTPAKTHOMY MBINIJIIEHHIO CHeJajla YelOBeKa COIHANLHBIM CYIIeCTBOM.

CucTeMaTHUECKOe M3rOTOBIeHHe opyaHii. BHauase mepBOOBITHBIH 4YeJI0BEK WHC-
[OJIB30BAJI TOTOBLIE ecTecTBeHHBLIe OpyAus — KaMeHb, BETKY, KYCOK KOCTH, T. €.
IpeAMeThl, KOTOPhIe }XHBOTHBIE MOTYT IPHMEHATH JJ1a nobbisanus muy. Hanpumep,
IMHAMIIAH3Ee UCIIOJB3YIOT TOHKHE TPaBUHKH JAJIs U3BJIEYeHUSA U3 TBéplIOl"O TJIMHAHOI'O
COOPYIKeHHUA TePMHUTOB, ABIAIONIUXCA HX M3/1100JIeHHBIM JIAKOMCTBOM (puc. 150).

OfHAKO HY OJHO YXMBOTHOE He 3aHMMAETCA UBTOTOBJIEHHMEM ODPYAWii, T. €. 0py-
OUHHON HeATeNbHOCTHIO, cucTeMaTHyecKu. TakmM o6pas3oM, YesOBEKa OT JKHBOT-
HBIX OTJIWYAET CUCMeMAMUYLecKoe u3zomoaienue opyduil.

CoBepiieHcTBOBaHNE OPYAUIHON JeATeTbHOCTH OKABAJIO BIMAHHME HA B3aUMO-
OTHOIIIEHUS ueJoBeKka ¢ npupoxaoii. [locTenmeHHO OH CTAl HCIOJB30BATH Pad/IHY-
HBIE UCTOYHHKH PHEPrHH: OPTaHHYecKoe TOIIMBO, CHIY BOJBI, CHIY BeTpa H T. A.
Jlns UX OCBOHMsA YeJOBeK M300pEn pasHooOpasHble W BeCbMa CJIOKHBIE ODyAHSA
1 MexaHuaMbl. TaK BOSHHKJM H CTAJH PA3BUBATHCA IMPOMBIILIEHHOCTD, CEIBCKOE
XO03AHCTBO ¥ IPYIUe BHAL IPOU3BOJACTEEHHON NeATeJbHOCTH. B pesyasrare a10ro
B3aMMOOTHOIIIeHHUA YeJIOBeKa C HpHpo,uof«'I KadeCTBeHHO U3MEHHUJIHUCh — OH CTal
AKTHBHO HCII0JIb30BaTh eé B CBOMUX nmensax.

ITpamoxoxcdenue, pyKa, NO360HOLHUK S-00pasHol Gopmel, céoduamasn cmona,
WUPOKUEe MA306ble KOCTU, YMEHbULEHUEe PA3MEPOS LeLIOCMHbLX Kocmel, nod-
6opodounblil blcMYN, 6MOPAA CUZHANBHAR CUCMeMA, Petb, BHeZeHeMUYECKUL
cnocob nepedavu UHGOPMAYUL, CUCTIEMAMUYLECKOE U320MOo8AeHUe OpYduil.
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Bonpocbl n 3apaHua

1. Kakue 4yepTbl COBPEMEHHOrO YesloBeKa OT/MYAIOT ero OT BbICLIMX 4enoBekooGpasHbIX
06e3bsH? B 4EM NpuyYMHa 3TUX OTAWHMNIA?

2. OnuwwWTe NpUsHaKW, Pa3BMBLLMECH Y YE/IOBEKa B CBA3W C NPAMOXOXAEHWEM. Kakoso mx
3HaveHWe Anga Yyenoseka? BCTpeyaloTes nu Takue Npu3Haky y XUBOTHLIX?

3. Yem OTIM4aeTCH BbICLIAS HEPBHAS LEATENbLHOCTb YenoBeka U XWBOTHLIX? [puBenuTe
npUMepbl, UNNKCTPUPYIOLLME OTIIMYUA.

4. OxapakTepuayiTe OpyAWAHYIO AEATENbHOCTL YENOBEKa, HEKOTOPbIX MTUL, M MIEKONWUTa-
oKX, OTMETLTE NPUHLMNWANBHLIE OTAMYUA OPYOVIAHON AEATENLHOCTY YenoBexa.

5. M3BecTHO, 4TO BhICLIME 4enoBEKOOOpPasHbie 06e3bsAHbl OAWHAKOBO XOPOLIO BAAACIOT
obenMn NepepHUMM KOHEHHOCTSAMM, T. €. ABASIOTCS ABOEPYKUMU, 4 YeNoBeK 4allle Bce-
ro — npaswa (10—15% nopein — neswn). C yem 3T0 CBA3AHO?

§35. Asuxywme cunbl (pakTopbl) aHTponoreHesa

BcrnomHuTe, kakve asuxylume cunsl (bakTopbl) aBonoumMm BeOyT K NORBMNEHUIO
Y OpPraHnamoB NpUcnocobneHHoCcTH, a Takke K Buooobpa3oBaHuio.

AHTpONOTeHe3 ObLI BBI3BAH TeMM ’Ke JBIIKYIIHMH CHIAMU (bhaxropamu), Ko-
TOpLIE O0ECIeYnTH SBOJIONHMI0 OPTaHHUYEeCKOro Mupa. ' IABHEIMU U3 HUX CHHTAIOT
HaCJIeJICTBEHHYI0 H3MEHYHMBOCTh M eCTeCTBEHHEIH 0T0op. X NIPHUHATO HA3LIBATH
OuonozuiecKumMu GaxKkmopamu aHTPONOTeHe3a. A MOCKOIBKY YeJI0BEK — CYIIEeCTBO
He TOJBKO OHOJIOTHYecKoe, HO M COMUAIbHOe, ET0 SBOIONMH CIIOCOOCTBOBAY 1 CTIeITH-
buueckue PaKkTOpPbl — coyuanbhbie. K HEM OTHOCAT I'DYIIOBOE COTPYAHWYECTEO,
ofIieHue, OPYAURHYIO NeATEJILHOCTh W IOABIEHHe ¥ HANIHX IPEJKOB TOCTOSHHbIX
xuanm. Takum 06pa3oM, paccMaTpUBAA ABHKYIHME CHJIbI 3BOIIOIHOHHOTO pasBH-
THA 4eJI0BEKa, He0OXO0IMMO FOBOPUTE O CIeNH(DUUECKHUX, XaPAKTEePHBIX TOJLKO /A
9BOJIONNH Y€JIOBEKA OUOCOUUAIbHbLX (PAKMOpax aHTPOIOTeHes3a.

Hacaencreennas mamenunBocTs. Bam yxe M3BecTHO, 4TO pasiwyHbIe dhopmer
HacedcmeeHHoll (2eHOMUNUYECKOLL ) U3MeHYUBOCTU, IpesKJe BCero MyTalMOHHAA,
ABJISIOTCA 3JIeMEHTAPHBIM JBOIIONHOHHEIM MaTepHAIoOM. YacToTa caMoIpOu3BOIL-
HBIX, WJIM CIIOHTAHHAIX, MyTallull ¥ OPraHU3MOB BCEX BHAOB HCKJIIOUHTEILHO MAaJa,
OHHI MMeIOT CIy4aiiHblii ¥ HeHampaBJeHHEIH xapakTep. [Ipyroe aemo — Myranum
UHAYLUPOBAHHEIE, T. €. BhI3BAHHEIE JeHCTBHEM Da3IHYHEIX (DAKTOPOB-MYTATEHOB.
IBOJIIONUSA YeIOBEKA CTaJa BOSMOMKHOM TOJLKO BCJIELCTBHE OUeHb BHICOKOMH CKOpO-
CTH IIOABJCHHA WHIYIHUPOBAHHBIX MyTanuili. KakoBbwl e npuuunsl atoro? Ha ator
CUET CYIIEeCTBYET HECKOJLKO I'HIIOTEe3,

OpHa M3 HUX OCHOBBIBAETCH HA TOM, UTO IPHGIH3HTEIbHO OKOJIO0 3 MIIH JIeT Ha-
3aj Ha IpapojHHe YejloBeKa, B BocTounoit AQpuKe, IPOUCXOANIN MOIIHEIE JBUMKe-
HUA 3eMHOH KOPBI M 00Pa30BEIBANIUCEH ITYOOKHE, MIMHON B COTHH M TBICAYH KHJIO-
MeTpOB pasjioMel — pUGTEI. O6pa3zoBaHMe PABIOMOEB CONPOBOKIANOCH BEIXOIOM HA
IIOBEPXHOCTH BHICOKODA/JMOAKTHBHBIX BYJIKAHMUYECKHUX ITOPOJ, YTO MOIJIO BEIZBATD
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pesKoe yseauueHue paduayuoHHozo (poHa U, KaK cleJCTBHe, yBeJIHdYeHHe N0 My-
Tanuii B reHodoHe HaNEKUX INPEJKOB COBPEMEHHOr0 4ejloBeKa.

MyTranun MOrJiIM OBITHE U CAEACTBHEM (DU3HMOJIOTHYECKHUX NepPecTpPoeK OpPraHm3-
ma. Hanpumep, yBeJanueHue B IPOIECCE IBOJIOIUH Y IPEeJKOB YeJOBEeKa MacChl Io-
JIOBHOT'O MO3ra CIocoOCTBOBAJIO HEe TOJBKO YCOBEPIIEHCTBOBAHHIO IOBeJeHHHA, HO
¥ H3MEHHJIO JeATeNbHOCTh 3HAOKPUHHONW CHCTEMBI, BHIPAOATHIBAIOIIEH IOPMOHHI.
B pesyabraTe CTPECCOBBIX CHTYAIUI, KOTOPhle HeU30eHO BOSHHKAH IIPH 00IIeHUH
[IPEKOB YeJIOBEKa APYT C APYroM, [IePecTPOUIAch BCA CHCTeMa HEPBHO-TYMOPATBHOMH
peryaanun GyHKIUAN OpraHuaMa, UYTO MOIJIO CTATh MPUYHHOH 3HAYUTEJIBHOH TeHO-
TUONYECKON M3MEHUYHBOCTH II0 PA3HBEIM IIPH3HAKAM.

EcTecTBeHHBIH 0TOODP ABIAETCA IVIABHBIM (DPAKTOPOM SBOJIOIMHM, HAIPABJIAI-
IIMM Bech eé xoj. Ha paHHHX aTanax aHTpPOIOreHe3a IPOUCXOANI LHOUBUIYALbHbLIL
om@op oTHeNbHBIX ocobeil, 6oJsiee cIOCOOHBIX K MBTOTOBJIEHHIO OPYAHM, C TOMOIIbIO
KOTOPEIX OHM MOIVIH HOOBIBATH cebe MHINY M 3aIUIIATHLCA OT Bparos. Takoi oTbop
dopmupopan mopdodusnoIoriuecKHe 0coOEHHOCTH OPraHM3alMK IPeJKOB YeJso-
BeKa — IPAMOXO0IKeHHe, H3MEeHEeHHe CTPOeHHA DYK, YBEJIMYeHHe IoJOBHOTO MO3-
ra u T. n. Ha 6oJee mo3gHUX dTanax SBOJIOIHH OIPEeIAONIIyI0 POJb CTAJI UI'DATh
epynnoeoil omGop, HapaBJIeHHEIH Ha COBEPIIEHCTBOBAHME COIMANIBLHON opraHusa-
IIMH IepBOOBLITHOTO YeJ0BEYECKOro CTaja. JTO IIOMOrallo BhIXKHBATH Jase Guanye-
CKH c1a0bIM MHIMBU/JAM, YTO 3HAYHMTEJLHO YBEJIUUYIIO YUCIeHHOCT JII0Jeld U CIo-
co0GCTBOBAJIO OCBOEHMIO MPEAKAMH YEJIOBeKa HOBBIX TEPPUTOPHM.

CoBMecTHOe [elicTBHe HHANBUAYAIBHOIO U IPYIIOBOro 0TO0POB, HANIPABIEHHOE
Ha JY4YIyIo aJalTHBHYIO OPraHU3aIii0 YeJ0BeKa KaK OMOCOMUANIBLHOrO CYIecTsa,
MOJIYYHJIO Ha3BaHHUe OLOCOYUANbHbLIL om-
oop. Ha pasHHX 3Tamax aHTPOIOreHesa
OH OXBATHIBaJ HebosbHIiMe 10 YUCJIEH-
HOCTH I'PYIILL JOAe# — OTJeJbHbIE ce-
MbH, Ha DoJiee MO3AHUX — IleJbIe IIeMe-
Ha. BHoconuansHbeli 0TOOP IPOLOJIKAET
JeicTBOBATE M ceiiuac B HEKOTOPBIX MO-
OYJAALMAX COBPEMEHHOT'O YeJIOBEKa, HH-
BYIIMX BAAJH OT IUBUIM3AIUH.

I'pynmoroe coTpyiHHYECTBO H 00mIe-
HHe. [[na Toro 4robbl BBEIKHTH, MEPBO-
OBITHBIE JIIOAW MOJMKHBI OBIIN HAYYHTh-
csa geiicTrBoBaTh coobmja. Bes zpynnoso-
20 compydHuwecmea TPynHO ObBLI0 000-
POHATLCA B VCJIOBHAX OTKPBITHIX JIAHJ-
madToB — MecTOOOUTAHUI NIPEIKOB Ye-
JIOBEKAa, a TAKIKEe OXOTHUTHCA HA KPYIHBIX
MJEKOIIHTAKIINHX. KonnexrTusuasa oxo-

Puc. 151, KoneKTHBHAA 0X0Ta NepBOOLIT-
Ta (puc. 151) mossonaAna sanacaTh MUY HOT'O YeIOBeKa
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BIIPOK, U TAKHUM 00pasoM 0cBOOOAMIOCH BpEMs )i U3TOTOBJIEHUA HoJlee coOBepIIeH-
HBIX ODYAWH, BOCIUTAHHSA HeTeil, 3a00ThI 0 GONBHBEIX U CTAPHKAX.

CoBMecTHas JKH3HbL U KOJJIEKTHBHAA NeATENbHOCTE BBISBANH Y HAIIHX IIpeX-
KOB HACTOATENBHYIO IIOTPeOHOCTh B PA3BUTHUM CPeAcTE obujeHud. IlogBunaces peus,
KOTOpAasd COBepPIIEeHCTBOBAJACH IAPAJJIEJbHO C dBOJIOINHEH TOJIOBHOTO Mo3ra. Ké
BO3HHMKHOBEHHE DACIIMPHIO BO3MOMKHOCTH oOMeHA WHpODMAIMEH, OTJeJbHEIEe HH-
OUBHUBI CMOTJIH IIEPEIaBATh CBOM OIBIT CJAEAVIOIIMM ITOKOJEHHAM.

OpynuiitHa s NeATeIbHOCTH U IIOCTOAHHBIE Kuanma. Co3TaHue U UCIOIb30BaHHUe
B IOBCEeJIHEBHOM XKH3HH ODYAH, T. €. opyduilHas deamenbHOCMb NepPBOOBITHOTO
yeJIOBeKa, UMeJIH GoJIbIIoe 3Ha4YeHHe B aHTPONoreHe3e. Bo-mepBhIX, 3T0 CIIocobCTBO-
BAJIO PA3BUTHIO ¥ HAIIHX JAJEKHX NPEJKOB MEJKHX MBIIII PYKH U COOTBETCTBYIO-
OIUX ABUTATENbHBIX 30H KOPH OOJBIIAX MMOJyIIapHii TOJOBHOrO Mo3ra. Bo-BTopwIx,
co3maHHBIE OPYAUA o0ecreynyId BHIJKHBaAHHE YeJOBEeKAa KaK OMOJIOrH4ecKoro BHIA
B Goprle 3a cyliecTBOBaHME C APYIHMH BHAAMH OPraHH3MOB.

IlepBoOBLITHBIE JIOAH KHUJIH B €CTECTBEHHBIX IMellepax. 3HaUeHHe IOABIEHUS
NOCMOAHNKBLX HUJAUW, 3aKJIIOYANIOCH B TOM, YTO OHH ofecmednsiu HeoOXoAHMMBIe
YCIOBHSA [AJS JKMU3HH IePBOOBITHOTO YeJOBeKa. B HUX MOMKHO OBIJIO YKDBITBCHA OT
HETIOTOJbI, CIACTHCH OT XHITHHKOB M COXPAHHUTH 3aIachl ITHIIH.

Ba}KHyIO POJIB B IIpOIecce aHTPONOreHe3a Urpaja MACHAsA nuw,d, BXOOUBIIAA B
pamMoH NUTAHUA Hammx npeakos. Cogep:xaBmuecsa B HEH »KHUBOTHBIE DeJIKH C He-
3aMEeHHMMBIMHM AMUHOKHCJIOTAMHE OKASAJIM CYIeCTBEHHOE BIIMAHHE HA PA3BUTHE Y Aa-
JEKHX [IPEJKOB COBPEMEHHOI0 YeJI0BeKa roJioBHOro moara. OmocpeioBaHHO MACHAA
THUIa CIIoco0CTBOBANA YTBEPMKISCHUIO I'IABEHCTRYIOIIEH POJIM MY¥KYUHEl — OXOTHH-
Ka ¥ Jo0BITUMKA, T. €. POPMUPOBAHUIO IATPHAPXAIBHON CEMbH.

HOHBJIEHHE OOCTOAHHBIX MHUJINI B 3Ha‘lHTeJIBHOfI CTEeIIeHH! CO,I{EﬁCTBOBaJIO pas-
BUTHIO ¥ NPEJKOB COBDEMEHHOI'0 deJioBeKa anbmpyusma (ot nat. alter — ppy-
roit) — 6eCKOpPLICTHOH 3a00THI 0 Apyrux. B iKuaumax MoKHO OBLIO DONNEPKHBATE
OroHb, KOTOPBIHA HMCIIOJIL30BAJICA A 000rpeBa, 3allUThl OT XHUITHUKOB U IPHTOTOB-
JIeHU S JIETKO yCBaHBaeMOH MUINKA — €€ Telleph XBaTaJj0 BCeM 4YJeHaM rpynnkel. Beé
5TO 3HAYMTEJIbHO HOBBICHJIO IIAHCH! NIEePBOOBITHHEIX JI0Jeil B Oopsbe 3a CyIIecTBO-
BaHHEe U 0DECTIeYHII0O UM 3BOJIOIHOHHBIN yCIeX.

Darmopbl aHmponozernesa: 6uoaozuyecKue, couuaibrble, OLOCOYUANbHbLE; HA-
caedemeeHHas (2eHOMUNUYECKAR ) U3MEeHYUBOCMb; Y8eauYeHIe PAJUAUUOHH020
Gorna; ecmecmeeH bl 0mOop: UHOUBUOYANbHLIL, ZDYNNOE0IL, OUOCOYUALbHbLIL;
zpynnogoe compydnuiecmao; odulerue; opyouilHan desmenbHoCmy,; NOCMOAHHBLE
HUAUULA, MACHAA NUWA; ALbMPYUM.

Bonpocsbl U 3apaHunsa

1. B 4ém npuHUMNUanLHOe OTAMYMe 3BONKLMK YenoBeka OT 3BOMIOUMM OCTaNLHOro opra-
Hu4yeckoro mmpa? lNMpuseguTe NpUMepbl TaKUX OTNUYUIA.
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2. Kakue 6uonoruyeckue n coumansHbie hakTopbl SBUIMCH ABUXKYLAMU CUAAMM aHTpono-
reHesa? lNepeyepTute B TeTpadb 1 3anonHuTe Tabnuy.

Aemxmymue cuasl (pakropsr) anTpomorenesa

I'pynna gakxropor Daxrop Poas B anTponorenese

3. Toyemy B npouecce IBOMIOLMK YenoBeka Guonoruieckine GakTops YCTYNUAn MecTo co-
umaneHbiM? Kak a1o npousowno? Kakue OBuxylume cunbl AeicTBYIOT ceituac?

4. VI3BeCTHbl peaynbTathl HabnIOAEHUI 3a AETbMM, BLIPOCLUMMMW B U30NSILMK OT Yenose-
4eckoro obulecTea. Y Takux OeTeil (MX HasbIBaloT Mayriv) He pa3BuTa MNCUXKKa, OHWU C
TPYAOM 0BNanesaioT peybio U Npu KaxaoM ynobHOM ciyyae nepensuraloTcs Ha YeTse-
peHbkax. O 4€m CBUAETENBCTBYIOT 3TW aKTbl?

§36. OcHOBHbIEe cTagun aHTponoreHesa

Paccmotpute puc. 152, 154, 155, 157, 159, 161. Yem otamyanmcs apyr ot npy-
ra npeaku COBPEMEHHOro 4enoseka? B KakoM HanpasneHuW y HWX Lo pas-
BUTWE MOPDONOrMYECKUX NPU3HAKOB?

B cranoBIeHHM YesiOBeKa Kak BHIA BHIJEJISIOT YeThIpe CTAJUHU: IpeJIlecTBeH-
HHKa 9YesoBeKa (IIPOTOAHTPOMNA), ApeBHEHIIero 4eloBexa (apxaHTpona), ApeBHero
4gesIoBeKa (IaTe0aHTpoNa) U YeA0BeKa COBPEMEHHOTO THIIA (meoarTpomna) (puc. 152).

/lpHONHTeKH — NpPeJIKH YeI0BeKa H YeI0BeK000Pa3HBIX 00e3baH. Bimkaimamu
00muMHE NpeJIKaMH YeJIOBeKAa M YeJOBeKOODDPA3HBIX 06e3bAH (ru6bona, ropHIIEBI,
OpaHryTaHa U muMnanse) 6bimm dpuonumeru (ot rped. dryos — nepeso u pithecos —
obeabsina), oburaBmue 30—25 MIH JerT Has3an B TPETHYHOM IIePHOJE Ha TEePPHTO-
puu 3anazaoi, Bocrounoit Adpuku u Ksxuo0il Asuu. JIpPHONHTEKOB CYHUTAIOT POZO-
HAYaNbHUKAMH JBOJIOINHOHHOTO JDeBa IIPHMATOB, OT KOTOPOro 6epyT Hagasio BeT-
BH, BeAyllue K Je0BeK000pasHbIM ofesbsHaM M YenoBeKy. PaHbIme mpexmonara-
JIH, 9TO IPEIKAMH YeJI0BeKa ObLIM A3HATCKHE NPEACTABUTENH APAOMIATEKOB — pa-
manumek u cueanumer (06espanbl Pamer u IIuBbI), OCTATKM KOTOPBIX HAKIEHBI
Ha xonMax Cusanuk B Unaum (puc. 153). Ceituac Gostee BepOATHBIM IpeagKoM de-
JIOBEKA CUMTAETCH CYIeCTBOBABIIHM okxono 14—12 man mer mazan adbpuKaHCKHI
BHJ — reHuanumer (puc. 154), ocraTky KOTOPOTO HAIMEN aHTIHHCKMI AHTDPOTIO-
agor JIyue Jluku B 1962 r. B @opr-Tepuane (Keaus, Banagnas Adpuxka). 06sém
T'OJIOBHOT'O MO3Tra KeHHamuTeKa jgocruran 350—380 cm®.

Jpronurexu o6uTaNIM HA I'DAHHUIE Jeca U CABAHHBI, Ie MOTJIO IPOMBOATH X
basjielleHue Ha IOHTUA ¥ TOMUHHJ. IIepBhle NPOJOKMIIN KUTh HA IePeBbAX, BTOPLIe
TEePelLIn K NPAMOXO0XK/(eHnI0. [IpeBecHEIi 006pas »KUBHHE JPHOIHTEKOB CIIOCOBCTBO-
BAJI COBEPIIEHCTBOBAHUIO M KOODAHHALUY CJIOKHBIX IBMKEHHIl, XapaKTePHBIX [JId
00e3bsH, 0OBUTAIONIAX HA JepeBbAX. XOPONIO PA3BUTAS XBATATEIbHASN byaRIHA De-
PeHUX KOHEYHOCTEeH II03BOJTHIA MAHUITY TMPOBATH IIPEIMETAMHU U IIpe/onIpeaeIuia
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Puc. 152. DBoONHUOHHEOE IPEBO MOHTH W TOMUHHATL
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Puc. 153. Kapra ocHOBHEIX HAEOHTOJOTHYECKUX HAXO/AOK NPESKOBLIX DOPM UelIoBeKa

pasBuTHe pyKu. M3 cemeitcra I'oMuBRAEl BoIIEIHIACE 3BOJIIOIHOHHAS BETBb, [[AB-
[Iasg Havasao rpymnme aBCTPaJONUTeKOB — IPEeIIeCTBeHHNKOB JesoBeKa.
IIporoanTpon — mpeauecTBeHEHE Ye0BeKA. Cragum npomoanmpona (or rpeu.
proteros — paHHU# u anthropos — 9eJI0BEK) COOTBETCTBYIOT MHOTOYHCICHHBIE Bhi-
MEepIIne BU/bl aBCTPAJIONHTEKOB, CYIIECTBOBABIIME OKOJIO 5,6—1,8 man ner Ha-
3aj. Ilepsyio HAXOAKY, cleNaHAYIO B nycreine Kanaxapu B Hsxroit Adpuke, omm-
can B 1924 r. npodeccop Hoxannecﬁyprcnoro yHuBepcuTeTa Pafimonyg Mapr.
Haitnerryio dhopmy on Hagsa ascmpanonumer agpuranckuil (ot gar. australis —
I0MHBIH U rped. pithecos — obesbsana) (puc. 155). ITosauee, B 1959 r., CynpyramMmu
Jlyncom u Mapu Jluku B OnpoBaiickoM ymienne (Tamsanusa, BocTounas Adpuxa)
OBLIM 0GHADYKEHBI OCTATKHA Ueperna, nnedepas u GeipeHHAA KOCTH CyIIlecTBa, oay-
“HBIIEro HasBaHMe 3HH/KAHTPOI (B IepeBojie ¢ apabCKOro — YeIoBex BocTounoit
Adpurn). A6ConoTHLIT BO3pacT Haxonku cocraBua 1,75 mun xer. Ilponomkas pac-
konkwu, JI. Jluku obrapysxun xoctu Goxee PasBHTOTO, I€M 3HMHIMKAHTPOI, aBCTPAJIO-
[HMTeKa, HABBAHHOTO UM IIPE3HH/I’KAHTDOTIOM — IIPeLIIeCTBeHHIKOM BHH]PKaHTpONA,
TaK KaK BO3PacCT HAXOJKH HCUHCIAICA Gosee ueM 2 MIIH jeT (cm. pue. 137). Bmecre
CO CKeJIeTHBIMH OCTATKaMH NPEe3MHIKAHTPONA B PACKOITKAX GBIJIO HalJeHO 3HAYH-
TEJBHOE KOJHUYECTBO OPYAHMI — yIapHWKOB M Ceuex (Yonmepor), M3rOTOBIEHHBIX
U3 KaMmHuei-ranex. Tam ke 6bLTH HalgeHE! Pas0UTHIE DTHMH OPYIHAME KOCTH JKH-
BOTHBIX, U3 KOTOPBIX OBLI M3BJAEYEH KOCTHEIH Moazr. UToBn IOMYEPKHYTH CIIOCO0-
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Puc. 154. IIpeacraBuTelb apPHKAHCKOTO Pue. 155. AscTpanonuTex a@pUKaHCKHH
poja npmonuTekos (mo 3. Bypuany) (mo 3. Bypuany)

HOCTH IPEe3UHIYKAHTPOIIA, HJIM aBCTPAJOIUTEKA adapcKoro, H3roTOBJATEH FajeuHbIe
opyzaud, JI. JIuku nan eMy Apyroe BUAOBOE Ha3BaHHUe — Yenoser ymenniii (Homo
habilis ). Otu ranedssle OPYANs 10 MECTY HX NEPBOro o0HAapy:KeHUuA TMOJYYHIN Ha-
sBaEWe OPYLHH ondosailckoll Kyabmypsl (PHC. 156).

065EM ToJIoBHOr0 Mo3ra YesloBeKa yMeJIOTO JOCTHTAT 650—680 cm?, a pocT —
120—130 cM. JXuam mpeAcTaBHTENH STOrO BHAA TOMMHHJ B Nellepax, 3aHHMAa-
JECh COBMPATENLCTBOM CEMAH H IJIOA0B, HO HAPALY C 9THM OXOTHJIMCE HA MeJIKHX
JKHBOTHLIX ¥ HA JPYrHX Ooee IPUMHTHBHBEIX aBCTPAJIONIUTEKOB. H3yuerne 17430
BHIX M Ge[peHHBIX KOCTEH IPe3HHAKAHTPONA CBHAETEJILCTBYeT O ero IPAMOXOMH-
nennu. CuuTaeTca NOKA3aHHBIM, UTO MMEHHO OH OBIJI HENOCPEeICTBeHHEBIM IIDeJ-
[IeCTBEHHHKOM UeJIOBeKa, a OCTAIbHbIe BH/bl ABCTPAJIONUTEKOB ABIATACH TYIIH-
KOBBIMHM BETBAMH 3BOJIIOIIMOHHOTO JApeBa TOMHUHH] (cm. puc. 152).

ApxaHTpon — JpeBHEHIIHi YelOBeK. K craguu apxawmpona (0T rped.
archaios — ppesHeimui u anthropos — 4yeJOBEK) OTHOCAT MHOTOYMCIEHHEIE Ha~
XOIKY MCKOIAeMbIX JPeBHEeHIIINX JTI0fei, KOTOPHIX yuéHbie 00beHHAIT BUIOBLIM
nassapmem Yenoeex npamoxodawuil (Homo erectus ) (pue. 157).

IlepBBie HAXOAKH OBLIH CHEIAHBI B 1892 r. TONNAHACKMM BpadoM DK eHOM
IIro6ya Ha ocTpose flBa (cM. pHC. 153). Ha Gepery pexu Coso 0H 00HApYy U TPH
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Puc. 156. Opygus onpopalickoit KyasTy- Pue. 157. YesoBek npaMoxogamimii
pei: I — ymapHUK; 2, 3 — KaMHH-CEYKH (mo 3. Bypuany)
(gonmnepsr)

8yba, yepemHyi0 KPHIIKY U GeIpeHHYI0 KOCTh CYLIECTBA, HASBAHHOTO MM NUMe-
kanmponom (ot rped. pithecos — obesbsina, anthropos — 4elOBEK) UM 06e3bAHO-
venoserom. BrioceicTBuN MOA06HEIe HAXOAKN OBLIM CAEJAHBI M B IPYIHX MECTax
3emMHOro mapa. Tak, B 1907 r. gemenxuii yuéasrii Orto lleTeH3aK B HeCYaHOM
Kapbepe mox MayapoMm, Henameko or r. Iefizensbepra (Iepmanmus), 00HADYIKHII
HYDKHIOIO 9eJI0CTh ¢ 3ybaMu, NpUHAIeKaBITYI0 apXaHTPONY, HA3BAHHOMY Zzeil-
Oenvbepzckum wenoserxom. B 1927 r. kanajckmii yuéHbIi HaBuncon Busk B6am-
3u epeBHH :xRoy-KOy-AaHb okoa0 [lexuna (Kurait) Haméa oCcTaTKH MCKOIAEMOro
CyIlecTBa, MOXYYMBIIEro HazBaHHe cunaxmpon (oT mosgaeaar. Sina — Kurait u
rped. anthropos — uenosex). ITosaHee OCTATKH apXaHTPONIOB HALLIH B Benrpumu,
Amxupe, dbuonun u IOmxuoit Adpuke.

HeroBeK NPAMOXOQAMIMI CYIIECTBOBAJ OKOJIO 1,9—0,5 mnu ner Hasazg Ha Tep-
puropun Epponsl, Asun u Adpuru. [peBHeiinune moqu 6s11H 6osee KPYIHBIMH,
4yeM aBcrpanonutekd. O6béM rosoBHOro Mosra y Eux moeruran 800—1200 cM?, a
poct — 150—175 cm. OHE Moram mojosry 1 Ge3 HANpPsKeHUs XOAHUTE IPAMO, HUC-
TOJIb3YsA PYKHU TOJTBKO s OPYAUUHOHN NeATeJbHOCTH. APXaHTPOIEI OXOTHINCEL HA
PA3IMYHBIX XXUBOTHBIX, BKIIOUAS Ja’Ke TAKUX KPYNHBIX, KAK HOCOPOI'H H CJIOHBL.
Onu ymesn 106BIBATE OTOHb, BBICEKAA U3 KDEMHHSA HCKPEI HJIH NOJIy4ast ero TpeHueM
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Puc. 158. Opyaue amensb-
CKOM KyILTYypHI (0udac —
KaMeHb-pyOuJIo)

JepeBAHHLIX TMPeAMeTOB. ¥ apXaHTPOIOB 3HAUUTENb"
HO VJIVUIIHJIACE TeXHUKA M3TOTOBJIEHHS ODYAMH, IO-
SABHIIMCH 3A0CTPEHHEIE ¢ IBYX CTOPOH 6mdacsl — Kam-
HU — pyOmia u cKpébia, clelaHHbIe U3 KPeMHHUA IIy-
TEéM OTKANBIBAHWA OT HEro TOHKMX macTuH. Taxme
OpYIUA MOJYIWIN HA3BaHUE OPYAMM QuelbCKOol KYib-
mypot (puc. 158). IIpeanonoxuTeabHo, ¥ apXaHTPO-
[IOB BIIEPBBIE BO3HHUKJIA PeYb.

IlaxeoanTpon — japeBHM# yenosek. Cragum na-
seoanmpona (ot rped. palaios — ppesHUH u anthro-
pos — 4eJiOBeK) — JpPeBHEro 4ejoBeKa — COOTBeT-
cTByeT Heandepmaney, NCKONAeMble OCTATKH KO-
Toporo obHapy:xun B 1856 r. Hemenkuil y4€HBIA
Fepman llaadraysen B gonuae Heangeprais moz
ITroccensnopdom (Fepmanus). B mocnenyoineM nae-
OHTOJIOrMUEeCKHe HAXOAKH APEBHHUX JIONeH ObLIM che-
n1aHEI 6osiee ueM B 400 Mecrax Ha TeppuTopun EBpomns,
Adpurn 1 Asuu (cM. puc. 153). BorbmmHCTEO yI€HBIX
OTHOCHAT HEAHIEPTAJILIEB K BULY el06€K pa3yMHblil

Puc. 159. Heargepransns (nmo 3. Bypuany)
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(Homo sapiens) u CUHTAIOT €r0 HCKOIAEMBIM moABUAOM — Yenosexom pasymuvim
neandepmanvckum (Homo sapiens neanderthalensis ).

CpaBauTeIbHBLT anamma (hparmenTos vurToxoHapuanbHoi [THK, xoropyro yaamocs
BBIZIEIUTE U3 KOCTeH Heannepranbues, u JJHK coBpeMeHHBIX Jroneit IOKA3BIBAET, YTO
HEaHNePTANbIbl — TeHETHYECKH OTAe/]bHAS TYNHKOBAS BETBb JSBOJIOINMH TOMH-
Hu/l. HekoTopele yuéHble CUMTAIOT, UTO 9BONIOMHOHHOE DacXoKJeHne MeKIy He-
AHNEPTANBIAME U JIOABMH COBDEMEHHOTO THIA ABIAETCA GoJee 3HAYUTEIBHLIM H
BBIZIEJIAIOT TIEPBBIX B CAMOCTOATENbHBIN Bl — Yes0BeK HeaHIepTaXbCKuUit (Homo
neanderthalensis) (puc. 159). ITo-BumuMoOMy, apxaHTPOIEL, sKUBIIHE 0KOI0 500 ThIC.
Jer Haszan B CeepHOU A(QpHKe, faIH HAYAIO IPHMHUTHBHOK (hopme Yesnoseka pasym-
HOTO, KOTODBIM B Pe3yIbTaTe MUTPAIAM 34CeIM/I CHAYAA I0ro-3anagnayio Asuro, a
saTeM Eepony n apyrue o6nacru seMHOro mapa, HasbIBaeMble oiikymerol (oT rpey.
oikymene — HaceJIéHHAA YeJOBEKOM YACTH 3emun). OT HEro M IMPOHBOIILIN OKOJIO
300—200 TrIc. JeT HaBAX HECKOIBKO MOP(ONIOruIecKHX TUIOB HeaHJepPTAIbIER,
PasMMYIAIIUXCA 0 CTPOCHUI0 U 06pasy xusHu. Tak, paHHEX HeaHepTaIbIEes,
MM IpPEHEaH/IePTAIBIES, CIUTAIOT IPEAKAMH HO3JHUX KJIACCHIECKMX, MM 3amaj-
HOEBPOIIEHCKHUX, HEaHJEPTAIbIER, CYMEeCTBOBABIIAX 0K0j10 150—35 Thic. et Ha-
8ax. Or EHmX mosBuauchk oKoJ0 50 THIC. Jer Ha3aJl NPOrpPecCHBHBIE HEAH/EPTANIhL-
[BI, MAJIEOHTONIONMYECKHIEe HAXOAKH KOTOPhIX O0HAPYy eHbl Ha Tepputopun Mpana
u Ilanectunsl. IlporpeccuBHbIe HeAHZEPTAIBILI IO BHEIITHEMY BHUAY IPaKTHYECKH
HUYEM He OTIMYAJHCh OT JIOJeH COBPeMeHHOTO THIA. 3anaJHOeBPOIeHCKIe HeaH-
A€pPTaIbIbI, HANPOTHB, UMEJH MOILIHOE TEJOCTOKeHHEe W 3BePONOAOGHEIE YepPTHI
(cM. puc. 159). Poer ux gocturan 150—160 CM, a KOCTH CKeJleTa MMeJH ILIOTHYIO
CTPYKTYDY, 4TO yKa3elBaeT Ha Gouipmme (GU3HUeCKue HATDY3KH, MCIBITHIBAEMbIE
OIOPHO-ABUIaTeIbHBIM annapaToM. O6BEM IoJIOBHOIO MOSTa KIACCHUECKHX HEAH-

Prc. 160. Opyzusa mycThepckoit KYyJBTYPEI: HAKOHEYHUKH U CKpébia
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Pue. 162. Opyqus maTeIbIepoHCKOM
KYJABTYPEI

nepranxemes gocruran 1200—1400 cm®.
Yepen zamaZHOEBPOIEHCKUX HeaHJEep-
TANBIEB WMeJ MOIIHBIA HAJATIasHUIHBIH
BAJHK, 700 OBLI HM3KHM U IOKATHIM, a
JIAT0 IIHPOKHM B CKYJIacThIM.

HeaHzepTanbIbl KWK B Iellepax,
rje ycrpauBand y0euilla M3 BeTBeil,
KOCTell ¥ MKYp YOMTHIX HA OXOTe 3Be-
peii. Oxora Benachk KOJJIEKTHBHO, IJIaB-
HBIM 00pa3zoM Ha KPYHHBIX KONBITHBIX,
MAMOHTOB ¥ XHIIHBIX MJIEKONUTAIINX,
yTo TpeboBano OT eé yJacTHHKOB 0O0Jb-
moii caasxeHHocTH neictBuii. Ha oxo-
Te HeaHJepTaJbIlkl KCIIOJIL30BaIN Oomee
CcOoBepIllIeHHBIe KPeMHUeBbIe B KOCTAHBIE
opyaus — HAKOHEYHUKH M CKpébia, mo-
JIyYUBININE Ha3BaHHe OPYAMH Mycmbep-
croil kyavmypet (puc. 160).

HeaHjepTaabbl BHE3AIIHO MCYE3TH
oxos0 40—30 Tric. et Hazan. I[IpuarHEL
3TOro OKOHUATEeJNbHO He BBIACHEHBI.
VuéHBle IpeAnoarapT, YTO OHH ObLIH
naubo morJomeHbl, JHO0 4acTUIHO HC-
TpebaeHEl JIOAEMH COBPEMEHHOIO THIA.
MockonbKy y HEUX OBIIM HENOPA3BHUTEHI
no6HBIe AOJHM I'OJOBHOIO MO3ra, 0TBeda-
IOIHe 34 TMOBeJeHHe, TO MPEeJAIoIaramrT,
YTO KOHPIUKTE MeX Ay HeaHAepTaIbia-
MH cIocoOCTBOBAJIM PACIIAAY X IPYII ¥
BeJIH K camoucTpebiieEHIO.

HeoanTpon — 4YeJl0BeK COBPEeMEeHHO-
ro Tima. K craguu neoanmpona (OT rped.
neos — HOBBIA M anthropos — deJIOBEK)
OTHOCHT Kak HCKomaeMble (DOPMBI 4eJo-
Beka coBpemernHoro tuna (Homo sapiens
fossilis ), TaK W HBIHE JKUBYIIUX JIOJeH
(Homo sapiens sapiens ).

HckomaeMble OCTATKHM YeJlOBeKa
COBpPEeMEHHOTO THIIA BIepBbie OBLIHN
Hafinessr B 1868 r. B rpore Kpo-
Masbor (IOro-3anagmas Pparnnus),
no3TOMYy OH OB HABBAH KPOMAHbLOH-
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yem (puc. 161). Tark KaK BIOCJEACTBUH HCKONaeMble OCTATKH 4YeJlOBeKa CO-
BPEMEHHOIo THuNa Obliu OOHADY!KEHLI W B APYTHX MeCTax, NPHYEM He TOJb-
ko B EBpone, o u B Asun, Adpure u naxe B Ascrpanuu u CesepHoii AMepuke
(cM. puc. 153), To #ys 0003HAUEHUS MCKOMAEMBIX JIIOJell COBPeMEeHHOr0 THIIA Ipa-
BUJILHee yIoTpeb/isaTh TEDMUH UCKONAeMble HeOAHMPOTnbL.

[MoaBMINCH UCKOTIAeMBble HeoaHTponsl 0K0JI0 40— 35 ThIc. JeT Hasan u 1o ¢u-
3MYECKOMY CTPOEHHIO IPAKTHYECKH He OTIHYaJNCh OT COBDEMeHHEBIX miozieit. O0péM
roJoBHOrO Mo3ra y Hux gocturan 1400—1600 cm®. OBl HMenH BHICOKHE 100, ¥ Ha
WX yepelle He OBLTO HAAIIA3HUYHOI'O Banuka., HUKHAA YETIOCTh HCKOMAeMBIX HEeO-
aHTPOIOB 3aKAHYHBAJIACEH [10J00POKOUHBIM BHICTYIIOM, UTO YKa3blBaeT Ha XOpoliee
pasBUTHe pedeBOro ammnapara. ¥ HCKONAeMbIX JIIO/eil COBPeMEHHOro THIA Jydine,
YeM y APeBHUX JI0Aei, OBLIN PadBUTHI IOOHBIE JOJIH TOJOBHOTO MO3ra, OTBETCTBEH"
HEIe 33 MBIILIEHHE ¥ pegb. KOocTH cKeseTa cTaJdd MeHee MACCHBHBIMH U Gojiee TOH-
kuMu. JKHUIM MCKoIAaeMble HEOAHTPOOBI B €CTECTBEHHBIX YKPBITHAX — Iellepax,
rpoTax HJIM B JKIIMINAX, TOCTPOEHHBIX U3 CTBOJIOB leDeBheB, KOCTeHd W mKyp you-
THIX HA OXOTe YKUBOTHBHIX. YJIYUIIMIACH TeXHUKA M3TOTOBJIEHUS OPYIHii, I03TOMY
oHH cTaju Gojee PA3HOOOPA3HLIMH M COBepIIeHHLIMH. [IoABHIMCE HOXKH, KONB,
HAKOHEUHWKH, TAPIYHEI, MIJIL, c/lellaHHbIe N3 KaMH#A, pora 1 KoctH. Ilo mecty nep-
BBIX HAXOAOK MX HASHIBAIOT OPYAUAMH WAMENbNEPOHCKOL KYyabmypsl (PHC. 162).
HcKomaeMble HEOAHTPOIBI OBLIH MCKYCHBIMU OXOTHMKaMu. CunTaercs, 4TO HMEH-
HO OHH MCTPeOMIH 3HAYHTEJIBHYI0 JaCTh KPYIHBIX MJIEKONHTAIONIAX YeTBEPTHTHO"
ro IepHo/a: MaMOHTOB, MIEPCTHCTBIX HOCOPOIOB, IeIePHBIX MejBenen u ap. Peskoe
yMeHBbIIIeHHe YHCIEHHOCTH IIPOMBICIOBBIX BU/IOB CIIOCOGCTBOBANIO HAYANLY HEOAUMU-
yeckoil pe6oLYUL — OJOMAINHUBAHHIO JKHBOTHBIX ¥ OKYJIBTYPHBAHMIO pacTeHuii.
Jropn Hauaayu 3aHMMATHCH KHBOTHOBOJACTBOM M 3eMJIelleIHEeM.

HMeHHO B 3TO BpeMs HOABIAETCA Nep8o0blMHOe UCKYCCME0, O YéM CBH/IeTeN b
CTBYIOT HacKajbHBIE PHCYHKH B memepax EBpomsl. Tak, B nemepax Jlacko Bo
@pannuyn 1 Ajpramupa B Menaruu HACUHTHIBAIOT COTHH MOAPOGHEIX PUCYHKOB Pas-
JMYHBIX JKMBOTHBIX, BHIIOJHEHHBEIX PACTHUTENbHBIMH KpacKamu. HalifeHbI TaKkixe
GUrypKY KEeHIIHH, CJeJlaHHbe N3 KOCTH U KaMH#A (puc. 163). B aTo Bpemsa mpouc-
XOAUT GOpPMEpPOBaHME AYXOBHOH KM3HM deoBeKa. Buosormyeckue GakTops! B aH-
TPOLOreHe3e YCTYIAKT MECTO CONUANbHBIM. VI3 MePBOOLITHOTO YeI0BEIECKOr0 CTa
fa dhopMupyeTcs TepBoOLITHOE YeoBedeckoe obmecTBo. Bruosornueckas sBOTIONIA
yeIOBeKAa KaK BH/A 3aMefIfeTcd M CMeHseTCH COIUANbHON SBOJIIOIHEH.

Ipuonumerxu, KeHUARUMEK, NPOMOARMPON, A6CTNPANLONUMERU, npesuHoHcam-
mpon, Yenosex ymenviii, 01006aicKas KYyibmypa, ApXaAHmpon, numexarnmpon,
cunanmpon, zeildenvbepzcruii yenosex, denoeex npamoxodausuil, auienvcras
KyAbmypa, naieoanmpon, Heandepmaney, Tenoser pasyMmublii, MYCMbePCKaAL
KYAbMYpa, HEOAHMPON, KPOMAHbOHEY, ULAMELbILEPOHCKAR KYIbMYpa, HeoLl:
muxeckas pesonioyus, nepeobvimuoe UCKYCCmeo, oKy mena.
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Puc. 163. [lepBoGrITHOE MCKYCCTBO: HACKAJLHBIE DUCYHEH (3y6p, JIOMAAL); HEOIHTHYE-
ckasi Benepa (durypka us Koctu)

Bonpocbkl u 3apgaHna

1. Kakoe 3Ha4yeHwe Ons M3y4eHWs aHTPOMNOreHe3a MMEIOT NaneoHTONOMMHYECKNe HAXOLKu
NepBoObITHLIX /II0AEA? [Ne oHW oBHapyxeHsl? Mcnonb3ayiTe ana oteeta puc. 153.

2. Kakue cTaguv BbIOENSIOT B aHTponoredese? Mcnonb3ys TekcT naparpada, cocTassTe
XapakTepuCTUKy Kaxaon ua ctaaumii. NepedepTuTe B TeTpaak W 3anonHute Tabauuy.

OcHOBHBIE CTAJHH AHTPONOTEHe3a

Haspanue Bpems Mecra u aBTOpBI O6bém O6pa3s musan
CcTaguun CYIECTBOBAHMA HAXOXOK TOJIOBHOT'O MO3ra M OpyaHus

3. Ha kakoi cTtaguv aHTponoreHesa NpoxXoAMT rpaHb MEXAy NOHrMAaMU U FOMUHUAAMMN?
B 4ém oHa 3akniodaeTca? OTBET NPOUINIOCTRUPYIATE NMpUMepamMu.

4. Ha xakoi ctagum aHTponoreHesa 6uonoruyeckue GakTopsl 9BONIOLMM YCTYNUAKX MECTO
coumnanbHbiM? Kakoe 3Ha4yeHvwe 310 MMeno Ons 3BOIoUMKM YenoBeka?
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5. Cpeam XMBOTHBLIX BCTPEYAIOTCA BUbI, MMEIOLLME FOIOBHOW MO3I 3HAYMTENbHO BOMbLINX
pasMepoB, YeM Y YENoBeka, Hanpumep Oenb®uHbl 1 cnoHbl. OBbACHUTE, NOYEMY UMEH-
HO cpeav NPUMaToB MOSBMAWCH NMPEeaKM COBPEMEHHOMO Yenoseka.

HAononuurenbHas WHpopmMmayus

CyImecTByeT THIIOTE3a, COTJIACHO KOTOPOI B HEKOTOPLIX BBICOKOT'ODHBEIX 00JaCTAX
Hameil miIaHeTH COXPaHWUJAMCh MOTOMKH OOKOBOH BeTBHM 3BOJIOIHOHHOTO JpeBa
IOPHMATOB — I'MIAHTCKHMX Ye10BeK000pasHbix 06e3bAH — TMTaHTONHUTEKOB, OOMTABIINX
oxoso 300 Teic. ger Hazan B LlenTpanbHoit Asnn. MecTHBIE KHUTEIH HA3BIBAIOT UX IO~
pasHOMY: B I'mMmanaax u Tubere mx 30ByT «ietu», Ha KaBkase — «aiMacT», B ropax
Cubupun — «uyuyna», B CesepHoit Amepure — «BUTQyT» M «CACKBATI». Esponeiinsl
4acTO 0O'BENUHSAIOT HX OJHMM Ha3BaHMEM — «CHEXXHBIH JeJoBeK». YOe uTeabHBIX HAYY-
HBEIX JOKA3ATEIbCTB BRIMUPAHNA THIAHTOINTEKOB HeT. OfHAKO HET TaKiKe U JL0CTOBEp-
HBEIX CBUETEJ]LCTB CYIECTBOBAHUA CHEXHOTO desoBeka. CyImmecTByIOT oTAeabHbIE (o-
Torpadun cienos Heru: B 04HOM 13 THOETCKUX MOHACTHIPEN AKO0O6bI XpaHuTCH 3abanin-
3aMHpPOBAHHAA PYKA U CKAJBI CHEIKHOrO 4YeJoBeka, B Kanudopaun 3amevaT/iéH HedeT-
Kuil Kajp puIpMa, HA KOTOpOM sKOGH BujeH yberaiomuii Gurgyr. Buecre ¢ Tem ecTh
u Gosiee oupeneNéHHEEIe CBUAeTeNbCTBA. B 1959 r. skcnenuilusd, 3aHUMABIIAACA MTOHC:
KaMy CHEesKHOTO JeJoBeKa B Hemase, BOSBpaTHIach ¢ hexanuamu fiern. B aux V4EHBIE
00HADYKHUIHA HEHM3BECTHHIE HAYKE BHABI KPYTJIBIX uepseit-napasuTos. IToCKOIBKRY 10~
BOJIBHO UACTO ONPEAENEHHEIH BUJ KHBOTHBIX MMeeT CBOMCTBEHHBIX TOJBKO eMy mapa-
AWTOB, MOKHO IPEAIOIOKHITE CYIIeCTBOBAHNE 110 MeHbIIEeH Mepe OHOTO OmosoruYecKo-
ro BUAA CHEXHOTO Yel0BeKa, KOTODHIH HeM3BeCcTeH HayKe TAK JKe, KaK H ero mapasur.

§37. 3BoNnOUMS COBPEMEHHOIro 4YenoBeka

Mopymaiite, Kakve ABVMXYLME Cuibl (PakTopbl) SBOMIOLMM NPOAOIXKAIOT nen-
CTBOBaThL B MONYNSLMAX COBPEMEHHOro HYenoseka. K yemy ato npmveoanT?

Cyuraercd, 9TO GUIHYECKHH THI COBPEMEHHOIO 4YeJIOBeKa NPaKTHIeCKN He
uaMeHMICH 3a mocaenHue 35—40 Teic. merT. 3TO HABOZUT HA MBICIB O TOM, 4YTO
fHOJOrMYecKas 9BOJIIONMA UeIOBeKa KaK BHJA MOJHOCTHIO 3aBepllieHa H yCTylnuia
MECTO 3BOJIIONHY coruanbHoi, Tak jau aTo?

EcTrecTBeHHEIH OTOOP B 9BOJIOLMH COBPEeMEHHOTO 4YelOBeKa. C 3aBepiieHHEM
mocJemHeH CTAIHMH HBOJIOLUHN YeJOoBeKa — HeOaHTpola — 3HauYeHue fuosioruye-
CKHMX (DaKTOPOB B AaHTPOIIOreHe3e YMEeHBIIHUIOCh, HO He MCUe3JI0 COBCEM. OcHOBHOM
ABMIKYINeil cHIOH JaIpHeIIero pa3BUTHA 1e/I0BeKa CTAlH 3HAHNHA, IepejaBaeMble
OT OZHOTO IOKOJEHHA Apyromy. Teneps BBEIXKHBAJIHA HE fojiee pasBUTEIE B (PU3UYE-
CKOM OTHOIIEHUH 0COOH, a Te, KTO JIydllle MCIIOJb30BAJ IPUOOPETEHHBIN KA AbIM
OpeLIAYINUM TOKOJIEHHEeM ONBIT J00BIYM MHINH, 3AIIUTEl OT XUMMHAKOB M fomes-
Hell, CTPOMTENLCTBA JKHUANNIA U T. I. IIpexpaTnaachk 3BONIOINSA UeI0BEKA KaK OT-
IeTBHOr0 GHOJIOTHYECKOro BHAA, HO MPOAOIKHUIACh J60L0YLUA uHdueudo8.

B monyaAIUAX COBPEMEHHOTO UeJOBEKa I10-IPeXHeMYy OCYIECTBIAETCA ecTe:
CTBEHHBIN 0TGOp, KOTOPBIM XOTA U IepecTal OBITh BeAYyI{UM DBOJIIOIHOHHBIM dax-
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TOpPOM, HO MMeeT MeCTO Ha BCeX CTAAMAX HMHIHBHAYVAJLHOIO PA3BUTHA 4YeJIOBEKa,
Ha4YMHAA ¢ MOMEeHTa 06pa30BaHUA IOJOBEIX KJIETOK H OIJIOJOTBODeHHA. B pesynb-
TaTe AeHCTBHA eCTeCTBEHHOro 0T00pa BHEIOPAKOBBIBAIOTCS I'aMeThl C H3MEHEHHBIM
XPOMOCOMHBEIM Ha00pOM, BOBHHKAKIIIHNM H3-3a HapYIIeHHA Mel03a IPH CO3PeBaHUH
MOJOBBIX KJIeTOK. M3 My:KCKHX ramMer coxpansaioTcsa 0ojiee mMpUCIOCOBJeHHBIE K
BBI;KMBAHHK) B YKEHCKHUX MOJOBBIX NYTAX, & U3 OILIOJOTBOPEHHEIX ANMEKJIETOK Te,
KOTODBIE CyMeJIM MMILUIAaHTHPOBATHECA B CTEHKY MATKH. Y UelioBeKa npumMepHo 25 %
BCeX 3aYaTHil B IepBble HeJell GepeMeHHOCTH 3aKaHYMBAIOTCSA CAMOIPOH3BOILHEIMH
BEIKH/IBIIIAMHY BCJIECTBHE HEXHM3HECIOCODHOCTH 00pasyoI[uXCs 3UIOT.

IToBeneruecKHe 0COGEHHOCTH COBPEMEHHOI'O YEIOBEKA TAKKe ITO[BePIKEeHEI Jeii-
CTBHIO ecTeCTBeHHOro orbopa. Hampumep, To, 4TO HEKOTOPHIE CYIPYsKECKHe IMaphbl
CO3HATEJIBHO OTKA3BIBAIOTCA OT POXKAEHHUA JeTel, HCKIIYAEeT B MOCAeSYIONIHX I10-
KOJIEHUAX IOTOMKOB €O ¢Ja00 BHIDAYKEHHBIM POAHTENLCKUM HHCTHHETOM.

B orzensHBIX reorpaduyecknx paiioHax IUIAHETHI COXPAHAETCA IPHOOPETEHHA
B IIpoIlecce eCTeCTBEHHOr0 0TOOpa YCTOMYHMBOCTH IMONYJIAIME dejJoBeKa K HEKOTO-
pbim Gonesusim. Hanpumep, B Ilenrpansaoii A3uu cpen MECTHOTO HACEJIEHUS OYeHb
PeIKO BCTPEYAIOTCHA JIIOAH C IIePBOH rpynnoii kpoewu (0), HO 0YeHB YaCTO — JIIOMH €
TpeTheil rpynnoii (B). IIpuunnO#l 9TOMY CTANM MHOrOYHCIeHHbIE B MPOUILJIOM 3IIH-
Aemuu OyGOHHOM YyMBI, K KOTOPO# y o6ianaremneil TpeTheil rpynmnsl HabIogaeTCs
[OBBIIIEHHANA CONMPOTHBIAAEMOCTS. JIuna co BTopoil rpynmoit Kposu (A) mpaxTiue-
CKH OTCYTCTBYIOT B Tex paiioHax Muaun u Kuras, B KOTOPBEIX pacIpocTpaHeHb! 3a-
GoseBaHUA HATYPaIbHOH OCIOMH, IIOCKOJIBKY OHH K Heil Hosee BOCIIDHHMYUBEI. Pax
9BOMIOIMOHHEBIX (PAKTOPOB B AHTPOIOTEHE3e CBA3AH C BOSHHUKHOBEHHEM CEILCKOTO
xosaiicrea. Tak, BBefleHHe B IUTAHME MOJOKA BEJIO K o1bopy MHAMBHAOB, CIOCO6-
HBIX PAaCIIemJIATh JAaKTO3y (MOJIOYHBIH caxap).

Jlpyrae (hakTOpBI DBONIONMM COBPEMEHHOro 4enosexa. [l 9BOIIONUN CcOBpe-
MEHHOTO JeJI0BeKa MYTalHOHHBIN NPOIece Mo-IPeKHEeMY COXpaHAeT CBOE 3HAYEHHE,
CnonTaHHBle MyTanMM B KJETKAX 4eJOBeKA MPOMCXOAAT C TOM 3Ke UaCTOTOMH, KO-
Topas Oblla XapakTepHa JJIA HUX U B IPOULIOM. B psajge pailoHOB 3eMHOI0 mapa B
CBASH C PAHAIIHOHHEIM M XMMHYECKUM 3arpA3HeHHEeM BO3PACTAET H0Jad (aKTOpOB-
myrarenos. CrecTBueM Myranuii 1 KOMOHHAIMH SBJIAETCH reHeTHYeCKAad VHUKAJb-
HOCTB KaM/J0ro0 JeJ0Be4eCKOro nHANBLIA. CnernnduyHel 118 KOHKPETHOTO YeJI0BeKa
IOXOJIKa, pedeBoe o0lleHre, KOKHEIe Y30PEl Ha KOHYMKAX MANBIER, PACIOI0KEHIe
OATEH HA PajyXHOH 000JI0YKe riasa u ap.

B Mano4uclIeHHBIX M30JHPOBAHHBIX MONMYIANMAX COBPEMEHHOTO UelIOBeKa
[epecTPOiiKa reHeTHYeCKOH CTPYKTYPHI NONYIANME MOKeT IPOMCXOAUTH 104 Aeii-
CTBHEM TAKOTO 3BOJNIONMOHHOTO (aKkTopa, Kak Apeiid remos. Hanpumep, Ha cesepe
Ipernanaun HeGonbmas OGIIMHA BCKMMOCOB YHCIEHHOCTBIO 0K0I0 270 wYeloBex
AoJIroe BpeMs ObLIA H30IMPOBAHA OT APYTHX ILJIEMEH 3TOTO OCTPOBa. B peayibrare
Ipeiia reHOB YaCTOTA BCTPEYAEMOCTH AJLIEILHOIO FeHA, OTBETCTBEHHOTO 34 BTOPYIO
rpynny Kposu (A), y u1eHoB 3To# OGIIMHEI cocTaBuaa Beero 9 %, B TO BpeMs Kak
B 0oJiee KPYNHBIX MONYIALHAX 3CKMMOCOB OHa paBHsamachk 27—40 %.
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Puc. 164. Dnugemusa uyMsl (CpeSHEeBeKOBBIH PHCYHOK)

I[OBOIEHO 3aMETHYIO POJIb B SBOJIIOIUA COBDEMEHHOI'0 JeI0BeKa ellé B HeJJaBHEM
MIPONLIOM HIPAIH TONYIANHOHHEIE BOJNHBI. B Cpepnnaue BeKa dMUIEMHH YYMBI X X0~
JIephl IPUBOJUIN K 3AMETHOMY COKDAIEHUI0 YACIEHHOCTH HACETIEHMA TOrJanTHEeH
Esponst u Asun (puc. 164). Heine Takne KOMeBaHHA OTCYTCTBYIOT, XOTA Habuparo-
mas remmsl snugemus CIIAIla moxer mpuBECTH K TOMY, ©UTO HaceleHUe Hallel
MIaHeTHl Pe3Ko cokparuTced. IIpuuém eca He Gyaet HalineHo 2K THBHEIX CPEJCTE
JeqeHUs DTOH GOJME3HH, TO B OXBAYEHHBIX BIIMJEMUEH IONYIANMAX YeJI0BeKa oyner
IPOMCXOAUTH €CTEeCTBeHHbIH 0T6OD, VBEJIHUMBAIOIHAN JOJIO JIO/iel, reHeTHIeCKH
He CKJIOHHEIX K YIOTPeGIeHHI0 HADKOTHKOB ¥ 0€CIODANOYHEIM IIOIOBBIM CBA3AM,
KOTOpHIE ABIAITCS OCHOBHLIMYM IHYTAMH PacIpOCTPAHEHH A CITHh1a.

Taxum 06pasoM, BOJIONHA COBPEMEHHOrO 4YeJOBEeKa HA OPraHMU3MEHHOM,
OPraHOMHO-KJIETOYHOM M MOJEKYIADHO-TeHeTHIeCKOM YPOBHAX IIPOJOIM¥AaeTCH.
EAMHCTBEHHBIM 9BOJIOIHOHHBIM (QAKTOPOM, KOTOPBII mepecTaj CymeCTBeHHO BJIH-
ATH HA DBOJIOIMIO UeJ0BeKa, ABJsAeTcA H3oaAnus. PaspuTne TPAHCIOPTA IPUBEJIO
K MHTpanusM HaceJIeHHA M JUKBUAHPOBAJIO eCTECTBEHHBIE fapbepsl Ha MYTH CBO-
GonHoro obmena remamu. HapymeHne M30JIANHH CHIIPAJIO OIpeeaaionyi0 POk B
oforaleHny reEodoH/ A JeJoBedecTBa HOBBIMU COUETAHNAMM IeHOB, 19TO IpPHBEJIO
K pPe3xroMy BO3pacTaHHuIO ero Mnorooﬁpasna no pAanxy MOP(I)OJIOI‘H‘IECEEX npu3Ha-
KOB — noaumop@puamy. PeHOTUIHIECKOe pasEOOOpasue COBPEMEHHOTO HenoBexa
HOCTOSHHO BO3PACTAET, TAK KaK BCEé Gojtee YACTHIMM CTAHOBATCA CMEINAHHBIE opa-
KH MeX/y IpeACTaBUTeIAMY PAasIHIHBIX Pac ¥ STHUYECKUX IPYI.

Deonioyus uHOUEUI0E, NOAUMOPPUSIM.
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Bonpocsl n 3apanHus

1. MoxHo nu c4uTaTe GUMONOrMHECKYIO 3BOMIOLUMIO COBPEMEHHOIO Y€N0BeKa NONHOCTLIO
3aBepLEHHoN? OTBET NOSCHWUTE HAa KOHKPETHLIX NpUMepax.

2. [lecTByeT NM €CTECTBEHHBIN OTGOP B NOMYNALMSX COBPEMEHHOTO YeNoBeka B HacToswee
spema? MNpusegute npumepsl. KakoBo ero 3HayeHune?

3. K 4emy npusoaut neictene 6uonormyeckmnx hakTopos B SBOMIOLMM COBPEMEHHOI0 Yye-
noseka? Kakve 13 GakTopos ABAAIOTCA B HACTOALLEE BpeMs BeayLMMn?

4. [leficTBMe KaKoro 3BOMIOUMOHHOrO akTopa B nonynsauunsax COBPEMEHHOIro 4YesnoBeka
MOXHO CHMTaTh 3aBEPLUEHHBLIM? KakOoBbl NPUYMHBLI U CREeACTBMS 3TOro?

5. CooTHOWeHMe B1ONOrMYeckux 1 CoLManbHbIX $akTopoB B 3BOMIOLMA COBPEMEHHOMO
4enoBeka A0 KOoHUA He BbiACHeHO. OOHM Y4YEHbIE CYMTAIOT, YTO pPa3BUTME YenoBeka
MONHOCTLIO reHeTuYeckn obycnosnero. [pyrue yTBEpXIaIoT, 4TO BCE Noau poxpalTca
C OAMHAKOBLIMW HACNEACTBEHHBIMW 3a4aTKaMU, HO B AalbHELLIEM PasHas COLMANbHAs
Cpena Aenaet ux HenoxoXWmwn Opyr Ha apyra. BeickaxuTe cBowo TOYKY 3pPEHUS MO 3TO-
My sonpocy. OTeeT aprymeHTupyiite.

§38. YenoBeueckue pachbi

Paccmotpute puc. 165. Yem otinuaioTcs Apyr OT Apyra npeacraBuTeny 6osb-
linx pac CoBpeMeHHOro Yyenoseka? Yem obycrnoBneHs! 3Tu pasnuyua?

Pacut (ot uran. razza — pog, nopoja, IIeMs) — HCTOPHYECKH CJ0MKHBITHECH
TPYNIUPOBKH JIOfeH, XapaKTepUuayoIquecs o6MIHOCTHI0 HACIeACTBEHHBIX bu-
BWYECKHX OCOOEHHOCTell (1[BeT Ko u, TJIa3 ¥ BOJIOC, paspes rJjas, CTPOEHHUE BeK,
O9EpPTAHUSA rONOBLI U T. 0.). Emé B ApeBHOCTH JI0AM 3HANH O CYIIeCTBOBAHHM
pacoBeIX ornmumii. HanpuMep, npesHerpeueckue bunocodr! BeIENATH GeIbIX U
YEPHBIX JIIOAEH U OOBACHATIHM 3TO pasidude BIHAHHEM kaumara. B Bubauu po-
AOHAYANBHUKAMHU OesIof, ENTONH M 4EpHOil pac HA3BAHBI COOTBETCTBEHHO Ader,
Cum n Xam — corHoBbs Hos. IlepBble HayuHBIE HCCTEOBAHUSA UeTOBEUOCKHX pac
Ob11M npeanpuBATH dums B XVII 8. Tak, B 1684 r. (dpanunysckuii Bpay @®pancya
BepHbe BBEN B HayKy TepMuH «paca» u Pas/ieIny BCE UeJOBEYEeCTBO HA eBPO-
[ICONZIOB, HErpoOHI0B ¥ MOHToJ0MAOB. [losaHee Ha ocHOBaHMHM M3yuYeHMS GeIKOB
KPOBU yYEHBIMU JONOJHHUTEIBHO GBI BhIIEICHE €Ié ABe Pacel — aMepHKaHCKasa
(amepuHABI) U aBCTpaOUAHAA (aBcTpamounse).

OcHOBHBIe YelOBeuecKkHe pacsi. CoBpemennoe uenoBeuecTBO yuéHBIE noapas-
ACJIAIOT HA TPH HJIM IOATH OCHOBHEIX Goabwwux pac (puc. 165). B IepBOM ciydae
9TO eBpoleouHas (eBpasuiicKasn), Herpo-aBCTPAIONLHAN (sxBaTOpHaNIbHAs), MOH-
ronrouaHas (a3MaTCKO-aMepUKaHCKaf) packl. Bo BTOPOM — €eBPOIMEOMJHAHA, Her-
boMJHAs, ABCTPAIOMIHAS, MOHTOJIOMIHAS M aMEpPHKAHCKAS pacer. BRyrpu wax-
Mo# GOJBIION PAChl BRILEIAIOTCH MAJble pacvi. Tax, Herpo-aBcrTpasounuas paca
BKJIIOYaeT HeIrPCKYIO, OYIIMEHCKYIO M Ap.; eBPOIeOHIHAR — CpejiHeeBPOIeCcKYIo,
HAH/0-CPEAN3eMHOMOPCKYI0, 0eJI0MOPCKO-6aNTHICKYIO B Ap.; MOHTOJOUIHAA — Ce-
BEPOA3HaTCKYI0, aPKTHYECKYIO, I0XHOA3HATCKYIO ¥ Ap. Mexay Goabimam pacamu,



§ 38. Yenoseueckue pacsl

COCTOSAIMMM M3 MAJBIX, CYIIECTBYIOT nepexoduvle pacvbi. Hanmpumep, MeXaAy es-
pOIeOHJaMH M MOHTOJIONJAMH BBIJENAIOT I0KHOCHOMPCKYIO M YDAIbCKYIO, MEHIY
eBPOINEOHIAME ¥ HErpPO-aBCTPAJIONJAMH — IOMHOMHIUNCKYIO H 3(HOICKYIO PACHL.

ITpusHaky pac XapaKTepU3yIOT He OJHOI0 YeJ0BeKa, a MeJyio OOIHOCT oA,
00LIYHO IPOKHUBAIIINX HA ONpeAeaéHHO TepppuTOPHH. Packl He ciepyeT nyTarh
¢ MOHATHUAMHK HAIKAA ¥ HApoJ. PasHble packl MOTYT BXOJHUTH B COCTaB OJHOH HalluM
¥ OZHOTO Hapoja, U HAo00pOT, PA3JIMYHEIE HAPOAL! M HALUK MOr'YT IPHHA/IEHATH
K ofHOI pace. PaccMoTpuM ocobeHHOCTH, XapaKTepHbIe IS npeacTaBUTeNIel TPEX
OCHOBHBIX OOJBINNUX PAC COBPEMEHHOIO YeJIOBeKa.

Eeponeoudnas (eepasuiickas) paca. JIxofn aToil pachl MMEIOT CBETIYIO, pexe
CMYTJIYIO KOKY. BOJIOCEL Y €eBPONIeONIOB, KAK NIPaBHUJIO, CBETJIO-PyChle MK TEMHO-
pychie, IPAMEIE MJIM BOJNHUCTHIE, Iasa rosydble, cepo-3e€Hble W Kape- 3eJIEHBIE,
moAB0POJOK YMEPeHHO PasBHT, HOC Y3KHM U CHIBHO BBICTYIAIOIHI, I'yObl TOHKHE,
Ta3 IMHUPOKUiL. ¥ MY»YMH XOPOIIO pacTyT 60pOAa U YCBI, XeHIIWH OTJIHYAIOT TPy~
nu nonycheprdeckoil (GOPMBI U BEITYKJIble ATOAHMIIBL. ChopmupoBajiack aTa paca
B EBpone u Ilepexneit Asuu, HO ceiidac eBPONEON/bI A UBYT HA BCeX MaTePHKAX.

Hezpo-ascmpanoudnas (axeamopuanvras) paca. JLns JTIOfiedl 3TOI pachl Xapak-
TepHA CHJILHO MMI'MEHTHPOBAHHAA KOMKa, SaIlUIAI0Iad UX OT TPOIHIECKOr0 COJIH-
ma. OHU MMeIoT TEMHBIE KypUaBble UM IIepPCTHCThIe BOJIOCEl, Kape- yEpHEIe I1asa,
IMIMPOKMIl ¥ ILIOCKHI HOC, TOJCTEIE TYObl U Y3KHI Ta3. YV My:K4uH 3TOI pachel IJIO-
X0 pacTyT Gopoja M ycul. I'pyam y *KeHIIUH KOHMYECKOH (POPMEI, ATOAUIBI MAJIO-

Puc. 165. IIpencTasurenn GoabIInx pac cCOBpPeMEHHOI'0 JesoBeKa: 1 — eBpomeougHl;
2 — uerpomabl; 3 — MOHTOJOHAB; 4 — aMeDPHHIEI; 5 — aBCTpPaJIOUIBI
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BeImyKJble. ChopMupoBaiack Ta paca B Adpuke, HO ceifyac Herpo-aBCTPAJIOHBI
JKHBYT II0 BCEMY 9KBaTOPHAJIBHOMY HosAcy 0T AQpPUKH 70 ocTpoBOB THUXOTO OKeana
u CeBepHOIl AMEpHKH, a TaKKe U B JPYIHMX MecTax.

Monzoaoudnaa (asuamcko-amepukaicrkas) paca. JIrogu aToOd packl MMeIOT
CMYTJIYIO KOMY KeJITOBATOTO MJIHM KPACHOBATOTO OTTeHKA. [JIS HUX XapaKTepHBI
HCCHHA-YEDHBIe IPAMEIE BOJIOCHI, CJIErKa PACKOCKIE KapHe IIas3a co CKIagKoil Bepx-
HEro BeKa (ANMKaHTyCcOM) BO BHYTPEHHEM YTy, IIMPOKHH U ILIOCKUIA HOC, CKYJIACTOe
JIMIO, CPeJIHUE 110 ToJIuHe Iy6bl. Y MY)KYHH 9TOH pachkl PeJKas PACTHTEILHOCTH
Ha JMUe, V KeHIIWH XOPOIII0 Pa3BHTAa MOJKOXKHAA KHUPOBad KJeTdaTKa B objacTh
muBOTA, OEnep m sromgun. ChopMupoBasach MOHTOJOMAHAA paca B A3WM, B Ha-
CToAllee BpeMs €€ mpejAcTaBUTexu npokusaioT B LleHETpaneHoit 1 FOro-BocTounoii
Agum, Cepeproii u K):xHO# AMepuke.

Bpems ¥ MecTO BOBHMKHOBEHHA 4el0oBedecKMX pac. IIpomecc BOBHUKHOBeHHS
U CTAHOBJIEHHA YeJIOBEYECKHX Dac Ha3BIBAIOT pacozere3om. OH Hadalcsa HA CTATUHN
[aJIe0AHTPONA, 0K0JI0 92—90 ThIc. JieT Hasal, KOrja JpeBHUE JIONH CTAIH pacce-
JATHCA MO NnaseTe. IIpeAcTaBienus 0 MePBHYHBIX 0YaraXx BOSHHKHOBEHHS pac W
9TalaxX MX CTaHOBJIEHMA OTPAXKEHEBI B JBYX HAYYHBIX runoresdax. CorjacHo ofHOMN
H3 HUX — NOJUYyeHmpusmy, copMynupoBaEHoi B 1947 r. HeMeKUM Y4BHBIM
@. BaiifenpaiiXxoM, packl BOSHHKIH OJHOBPEMEHHO B YeTHIPEX Ouarax, Kask-
Aas OT CBOeH BeTBH IasjeoaHTpomos. B EBpome or KiaccHuecKMX HeaHAepTaNbIeB
OPOH3OIIIN €BPOIeOHAbl, B AdpuKke adpUKaHCKHEe MATEOAHTPONBI HAJIH HAYAIO
Herpouzaam, B Bocrounoit Asuum oT cHHAaHTPOIOB 06pa3oBaTNCh MOHIOJOHALI, & B
FOro-Bocrounoit Asuu 0T ABAHCKUX NMATEOAHTPONOB — ascTpanougsl (puc. 166).

Cornacro apyroii, 60s1ee 060CHOBaHHOI rUIOTe3e — MOHOUEHMPU3IMY, BEIIBH-
HyTO# B 1949 r. oTeuecTBenHBIM yuénbim . . Porusckum, CYIIecTBOBAJ OJHH
HDePBHYHEIA 04ar pacoo6pasOBaHUA, KOTODbIH M3MePAETCs THICAUAMHE KHJIOMETDOB.
Crauaina Ha TeppuTopuu Bocrounoro Cpenusemuomopss u Ilepexneit Asun ot mpu-
MHUTHBHBIX [aJI€0AHTPONOB BOZHWKJIN MOHTOJOMABI, ACTh KOTOPHIX SHAYHTEIHHO
nos:xe — 30—25 TeIc. JeT Hasaj mepecenmiach yepes Bepunros mepemeex B
CeBepHyro AMepuKy, JaB Ha4aao aMepHKaHCKOi pace. Ocrasimuitcs moce orpene-
HUA MOHTOJIOHOB eJHHBIA DACOBBIM CTBOJ OK0IO 40 ThIC. JIeT Hazaj pasienuncs
Ha /ABE PAChl: eBPONEOHHYIO M HeTPO-aBCTPAIouAHYyI0 (puc. 167).

IIpmamHBl B MeXaHH3MBI pacorenesa. YenoBedecKne PACH BOSHUKIIH B pesyJib-
TaTe JeMCTBUS PA3NMYHBIX SBOMIONMOHHEIX (akTopoB. C IOMOIIBIO €CTECTBEHHOrO
0T60pa B NONyJNANMAX IOl COXPAHAIHCH H PACHPOCTDPAHAIHCH ANANTHBHBIE
[IPU3HAKH, MOBBIMIAOIINE X KU3HECIIOCOOHOCTD B ONPEe8HHBIX KINMATHICCKHIX
ycnosusax. Hanpuwmep, neficTBie or6opa o TakoMy IpU3HAKY, KaK IBET KOMKH, 3a-
BUCHAIIEMY OT KOJIMYECTBA COJlePIKAIerocs B Hell MUI'MeHTa MeJaHWHA, O0hLACHAeTCS
CBABBIO MY HHTEHCHBHOCTHIO COJIHETHOTO OCBEIEHHS W IPOAYKIHEH IPOTHEO-
PaxXuTHOTO BUTaAMuHA D, NOAJEP:KUBAKIIEr0 B OPraHU3Me KAJbIHEBHIH 06MeH.
H36bITOK 9TOr0 BUTAMUHA IPHBOAUT K OTJIOMKEHHIO KAIBIUS B KOCTAX, OTYEI0 OHK
CTAHOBATCA XPYNKHMH; HEJOCTATOK BHTAMHHA BBLISBIBAET PasMATYEHHE KOCTeiH M
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Herpo
Aecrpanoupl MoHronowas Herpoussi Eeponeoupsi Monronouael  aBcTpanoumpabi  Esponeompasi

Yernogek
¢ p. Cono

Popeaviickuin . ¢p.Cono
Yyenopex

MutekaxTpon

MacCHBHbIH MuTekaxTpon

Puc. 166. Cxema monuneHTpHIecKOro Bo3HUK- Pue. 167. Cxema MOHOIEHTPHYECKOTO BO3-
HOBeHHA pac (o P. Baiigerpaiixy) HUKHOBeHHd pac (1o f. . Poruackomy)

HUX MCKpHBJeHHEe, T. €. paxur. CooTBeTCTBEHHO, YeM CBeTJiee KOKa, TeM Iiay0ixe
B Heé NPOHHKAET COJHEUYHEIH cBeT, H HaoOOpOT, 4eM TeMHee KOKa, TeM OOJIbIIe
[PEeNATCTBHI B BHJAe MeJaHMHA BCTPEYAIOT COJIHeUHBIe JyuH. CllefoBaTenbHO, OIS
BBIPAbOTKN HeOOXOZMMOro KOJHMYEecTBAa BUTAMMHA [) JTIOZAM CO CBETIOH KOMKeii
CIIeAVeT XHUTh JaJbllle OT SKBATOpa, I'/le BRICOKUI YPOBEHL COJTHEUHOTO OCBeIlleHn s,
2 TEMHOKOXXHM, Hao00poT, Oauxe K Hemy. OTKIOHEHHe OT 3TOr0 IpaBUJIA DU MHU-
I'palluM JIOAeH ¢ PA3HBIM IIBETOM KOXKU NPUBOJUIO K HAPYIIEHHIO B UX OPraHH3Me
KajlbIlUEeBOTO 06MEHB 1 K TocJenyroIlNeMy BRBIMHDAHHIO B oponecce 9BOJOIAHA.
Onsakxo He Bce pacoOBBEIe NPHU3HAKW MMEIOT AJalTHBHOE 3HaueHHe. MosKHO Ha-
3BATL OrPOMHOE YHCJO HeHTpaJIbHEIX NPU3HAKOB, KOTODHIE BOSHUKIH B PE3yib-
TaTe MeHCTBHA TAKHX JBOJIOLMOHHBIX (DAKTOPOB, Kak Apeiid reHOB M MHTpaIHA.
Y4UEHBIMH DOJCYHUTAHO, YTO Apeiid TeHOB cnoco0eH U3MEeHNTh 00JUK TOMYIAIAN Je-
noseka 4epes 50 noxosenui, 1. e. npubiausnTensHO Yepes 1250 mer. O mpHEBOLHT
K M3MEeHEeHHSAM 4YaCTOT ajiiesell B MaJIOUMCIEHHBIX M30JMPOBAHHBIX MOMYIAIHAX
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1 popMuUpyeT HeliTpaIbHBIE PACOBBIE IPHBHAKH, HE HMEIOIIHe npucnocofuTeIbHO-
ro saauenns. Hanpumep, B JlarecTane BCTPEYAIOTCA BBICOKOTOPHBIE AYJIBI, HHUTEIH
KOTODBIX MMEIOT CBeTJIble BOJIOCHL M Toy0sie riasa. PeneccusHble IPUSHAKH B JaH-
HOM CIydae He HeCyT aJalTHBHOIO 3HaUeHWs, TAK KaK B BBICOKOTOPbLE J0Jf yJIb-
TPadHOIeTOBOrO U3IYIeHNs JOCTATOUHO BhICOKA. OUeBHIHO, 3TO ABUIOCE CHE/ACTBH"
eM H30JANNHA TAKHX MAJTOYHCICHHBIX MOMYJIANNHA H OJU3KOPOACTBEHHBIX Opakos.

K nogoGHBIM pesyibTaTaM IPHBOAUT W APYTOH 5BOIOIMOHHBIA (AKTOp — MH-
rpanus. IIpu mepeceseruy dacTH ocobeil 3a Ipezensl apeaya HMCXOJHOM TIOMYJIAIAN
NpPH3HAKH, BOSHUKILNE V OTAEJBHBIX NPeJCTaBUTeeH, B Pe3yIbTaTe MOCIEAYIOIEro
6IH3KOPOJICTBEHHOIO CKPEIMBAHAA 3aKPEIUIAIOTCA W CTAHOBATCHA IPeodIaaroiuMu.
CryuaiiHble pasjiNyH#A, IPHHEeCEHHBIE B TAKYI0 HOBYIO HONYJIANNI0 HEMHOIMMHU ee
YIeHAMH — OCHOBATEIAMH PACHI, CTAHOBATCH INPHUBHAKAMU BCeH PacEL.

EAMHCTBO 49eJ0BedyecKHX pac. B KauecTBe [J0KAa3aTeqbCTBa OMOJIOTHYECKOTO
eIUHCTBA BCeX YeJIOBeYeCKHX PAC MOKHO IIPHBECTH CIeAyIomue (PaxkThl.

1. BeceM mpejcTaBUTeNAM pac CBOHCTBEHHBI IPH3HAKM BH/a Ue/I0BeK pa3yMHBIM,
mproGpeTéHHEbIe UM 3aJI0JIT0 JI0 €r0 pasjie/leHus Ha pachl. Paznuuus MexIy pacaMu
KacaloTcd JHIIb BTOPOCTEIIEHHBIX HEBHUIOBBIX IMPH3HAKOB.

2. B MecTax COBMECTHOIO IIPOXMBAHWA IIPEJCTABUTENIEeH Pa3HbIX pac MPOHCXOIHT
ux cMemeHne — memucayus (ot dpan. metis — cMmemanubi). JlusHecmoco6HOCTE
IOTOMKOB OT TAKHMX MEXPACOBBIX OPAKOB — METHCOB — IOKA3bIBAET OTCYTCTBHE
reHeTHYECKOH M30JAIMH MEKIy PacaMH H €JUHCTBO HX KaK OJHOIO BHIA.

3. B OHOJIOTHYECKOM M ICHMXMYECKOM OTHOIIEHWH IIPeJCTABHTEJH BCEX Pac co-
BPEMEHHOT'0 YesJOoBeKa abCONMIOTHO DABHOIIEHHBI H HAXOJATCH HA OJHOM H TOM e
VDOBHE JBOJIONMOHHOTO PasBuTHs. CyllecTBYOIINe Y Pa3HBIX HAPOJZOB M HAIH
pasIMunsA B YPOBHE KYJIBTYDHL 00BACHAITCA He HX PACOBOM NPHUHANIEKHOCTHIO, &
HCKJIIOUHUTEIBHO JeficTBHEM Pa3IWYHBIX COIIMAJbHBIX (DAKTODOE.

TloneITKa OOBACHUTL PA3JIMUNA MEKAY pacaMu, a TAKMKE BCE HCTOPHYECKOe
pasBHUTHE uyejioBeuyecKoro obimecTBa OHMOTOTMYECKUMU 3aKOHOMEDHOCTAMHM, pac-
cMaTpWBasg MX KAk cielcTBue 0OphOBI 3a CYIIECTBOBAHUE M ecTeCTBEHHOI'O 0oTOO-
pa, TOJVYM/IA B HAyKe HA3BAHME COYUANbHO20 dapsunusma (coyuan-0apsunusma).
OCHOBOIIOOKHUKOM 3TOr0 TeUeHHd cTal aHrauickuii dunocod 'epbepr Cuen-
cep, KoTopelil B 1852 r. BBIIBUHYJ B KadecTBe IJIABHOI'0 3aKOHA 0OIIeCTBEHHO-
ro passuTua (GOpPMYIy «BRIXKHBAHWA HauboJee nmpucnocobieHHBIX». Ha ocHOBe
conma-JapBUHA3MA O3LHee chOPMHPOBAIICH PACU3M — AHTHHAYYHAS KOHUENIUA,
yTBEPXAA0MAas (PU3HIECKYI0 ¥ ICUXMYECKYI0 HeIIOTHONEeHHOCTE YeJI0BEYECKHUX Pac
1 000CHOBBIBAIOIAA WX pasjejeHue Ha HUSIIHe U BRICIINE pachl.

OcHOBHEIE PACOBBIe TEOPHH BO3HMKJIM BO BTopoii nosoBuHe XIX B, PpaHy3cKHR
mucarens u comuosor JLosed Toburo B pabore «ONBIT 0 HEPAaBEHCTBE YEIOBE-
yeckHX pac» (1853), craBmeit HacTOAIMM MAHH(DECTOM pacHaMa, «yOeJuTelbHO»
1I0KAa3aJl, 9TO IPUYNHA, OCHOBHOM MCTOYHWK PA3HOTO VPOBHA PA3BUTHA HADOAOB U
KYJILTYP COCTOMT B PacoBhIX ocobeHHOcTsAX miofeit. Husmeit pacoi I'obuno cam-
Tax YEPHYIO, HeCKOILKO Oosee pasBuToil — xénryio. Ho eqnHCTBEHHO coco0HOM
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K IIPOTPeCcCy W CO3JaHUIO IIOJHOIEHHON YeI0BeYeCKoil Ky IbTYPhl TPU3HABAJIACE 0e-
Jlasd paca, 0COOeHHO e€ 3/1MTa — apHiflibl, KOTOPEIe COTJIACHO JPeBHEHHIUACKOMH Je-
res/e ObLTH MOKPOBHTENAMH MHIYCOE M II€PCOB.

B nocnexyronue roxs: copmuposamucs pacosas AHMPONOI0ZUA 1 PACOBAS 2UZU-
ena. IIpeacrasurenn pacoBoi AHTPONONIOTHA YTBEDHKAAIOT, YTO HCTOPUS TOCYJAPCTB
MOJIAKHA PacCMaTPUBATBCA KAK HMCTOPHA YeJOBEUEeCKHX Pac, KOHKYDPeHIIHA MEexIY
KOTOPBIMH SBJIAETCA ABHMKYIIEHA cHiIOl ob6mecTBeHHOro passuTus. CTODOHHUKH pa-
COBOM TMTHMEeHBI CIMTAIOT, YTO MHTEJJIEKT M HPABCTBEHHEIE KAUECTBA KAYKIOTO Ueio-
BeKa IeHeTUYeCKH MpeaolpeieIeHbl M €ro MOJI0KeHne B 00IIecTBe IOJHOCTLI0 3aBH-
CHT OT HACJeJCTBeHHOH npupoAbl. CliesoBaTe/bHO, HUKAKHE COIMAIbHBIE IIPOrpaM-
MEI HE MOT'YT 9TO TIOJIO}KEHHEe H3MEHUTE U OCYIIEeCTBIATEL UX Oecnosesno. Boaee Toro,
rubens mozel oT rosoga m 0osiesHel paccMaTPHBAeTCs CTOPDOHHHKAMH PACOBOM T'H-
TMeHBl KaK 0JIaroTBOPHBIN (DAKTOD, BHIOPAKOBLIBAOIIMI HEIIOJHOIIEHHBIX desloBeue-
cknx ocobeii. ComuarsrHO-9KOHOMHYECKOe PA3BUTHE CTPaH B XX B. JOKasazo Hayd-
HYIO HECOCTOATEJLHOCTh HIEH, BBIBUHYTHIX COIUAN-JAPBUHUCTAMH M PACHCTAMH.

Pacor: 6onvuiue, manvie, nepexodnsie, eaponeoudnas (espasuiickas), nezpo-
agcmpaaoudnasn (3K6amopuarvbHas), MoHzoroudHas (a3uamcko-amepu-
KAHCKAR); pacozenes, NOLULEHMPUIM, MOHOUEHMPUIM, MEMUCAYUL, COUUALL-
HbLll dapeurHU3M, PACU3M, PACOBAS AHMPONOLOZUS, PACOBAA ZUZUEHA.

Bonpocskl n 3apgaHua

1. Yro Takoe yenoseyeckue pacbl? Kakue rpuynHbl NpUBENK K BOZHUKHOBEHMWIO BHYTPU
BWAa Yenosek pasyMHbI HECKONLKUX YENOBEYEeCKUX pac?

2. Ha kakve Gonblune packl pasfoensioT COBPeMeHHOe Yenosevectso? Mo Kakmm npuaHa-
KaM OHW oTnuHaloTCa Apyr ot apyra? [JokaxuTe, YTO TONMbKO B MNPOLLNOM PacoBbie Nnpu-
3HaKM Yenoeeka MMenu aganTUBHOE 3HaYeHUe.

3. [he v koraa npon3oLwno paspeneHve Buaa Yenosek pasyMHblid Ha 4enoBeyYeckue pachl?
KakoB mexaHnam pacoreHe3a? pusegure npumMeps.

4. Kakwve cakTbl AokasblBaldT BMONOrMHeckoe eanHCTBO BCEX YenoBeYeckux pac? B uém
COCTOMT Hay4Has HeCOCTOATENbHOCTb COLUManbHOrO 4apBrMHM3Ma 1 pacuama?

HdononnurensHas nigpopmarmns

B noap3y appuKaHCKOTO IPOHCXOMK/ACHUA YEJIOBEUYECTBA CBUAETEIbCTBYET HCCALL0-
sanue [IHK y npeacraBuTeseil pasHeIx dyenoseyecKux pac. Ilposenénnniii 8 1987 r. ame-
PHUKAHCKHNM YyY€HEIM ATJTaHOM ¥ HJICOHOM AHAJTH3 HYKJEOTHIHOHN IIOCE[0BATEIbHO"
cti MUTOXOHApHUanbHOH [JTHK HeCcKONBKHX cOTEH mpeacTaBuTelel eBpoNelcKHX, asH-
aTCKUX, aPUKAHCKHX H aMEPHKAHCKHMX HAPOJHOCTEH U ILIeMEH [IOKa3aj, 4To BCe CO-
BDeMEHHBIE JIIOAH ABIAIOTCA MOTOMKAMM OZHOM KeHI[MHBI, HABBAHHON «MHTOXOHPH-
anpHOit EBoii», xuBuieii 8 Adppuke B nepmog okoso 280—140 Tric. ger Hazax. Ot Heé
TOABUINCH IepBhie (hopmbl HemoBeka pasyMHOrO M IMPOH3OIIIA UX MHTPALUA B IEPHOL
mexay 150—100 Teic. JeT Hasan B Apyrue paiionsl 3emau (puc. 168).
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Puc. 168. Bpemsa 1 nyTu pacceneHua YenoBeka pasyMHOTO IO ILIAHETe

JonosHuTeIbHbIE JaHHEIE O IPOMCXOMK/ICHIUNA COBPDEMEHHBIX JIFOEH MOJIyIu HeEMeL -
Kuit yuénsiii Ceanre Ila60, uayuasinuil HyKJIeOTH/IHEIE TOBTOPH AnuHOE 2000—6000
A30THCTBEIX OCHOBaHUMH, JOKAJIH30BaHHBLIE B Y-XPOMOCOME. JTa XpOMOCOMA He YUYACTRY-
eT B PeKOMOMHAIMM I'eHOB M Nepefaércsa B IMOKOJEHHSAX TOJNbKO OT OTLA K CHIHY, YTO
[103BOJIAET IPOCJIEJUTE e€ MoABJIeHne 10 OTIOBCKOM JrHuH. VcecnefoBaHus MOKA3aNH,
YTO OUBEPreHIUsA Y —XPOMOCOMEL COBPEMEHHOIO YEeJIOBEKA 0T Y-XPOMOCOMBI €r0 Ipej-
Ka — «MOJIeKyJApHOro Anama» — npousonria B naTepBase 500—400 Toic. meT Haszag.
Iarasle 00 OTAEIBHBIX HYKJIEOTHIHBLIX IOCIEIOBATEIBHOCTAX MOATBEDIKAAIOT M'MIOTE-
3y O TOM, YTO COBPEMeHHAadA Y-XpPOMOCOMAa CTajia PACTIPOCTPAHATHRCA B PA3HEIE PAHOHEI
MHpa I[IOCJe TOro, KAK eé HOCHUTENH MUTPHpPoBany u3 ADpHKH.

§39. MpucnocobneHHOCTb YenoBeka
K pa3HbiM YyC/IOBUAM cpeabl
Paccmotpute puc. 169—171. B 4éM BbipaxaeTcs npucnocobieHHoCTb Yeno-

BEKa K pasHbiM yCnosusim cpeapl? OBbACHMTE, KaK MO BO3HWKHYTL B Mpo-
uecce aBonwunn Takme npl‘lCl’lOCOﬁﬂeHHﬂ.

CoBpeMeHHOE UeJIOBEUECTBO IIIMPOKO PACCEIEeHO 10 3eMHOMY IIapy. JIioau ocBon-
1M palioHbI, Pa3IHYaNHecad KIWMATOM, JaHAmadToM, YPOBHEM COJTHEYHOI'O OCBe-
IeHUsA U IPYTUMH ocobeHHOcTAMU. [eilicTBHe aTHX (PAKTOPOB, a TaKiKe BIHAHHE



§ 39. Npucnoco6neHHOCTb YeNnoBexKa K pasHbiM YCNOBMAM cpeabl

IPABHTAHHY, SJEKTPOMATHUTHOIO HOJIA, paguanui, 60JIe3HeTBOPHEIX OPraHH3MOB
COTIPOBOJATCH reorpaguueckoli H3MEeHUYNBOCTHI0O MOPGOODU3HOTOTHYECKHX TIPHU-
3HAKOB 4YeJIOBEKA, CIocOOCTBRYIOT (DOPMHUPOBAHKIO adanmMueEHbLX NMUN0E JIONEH B OT-
BET Ha BO3JelCTBHEe YCIOBHH Cpelbl.

Bausuaue reorpaguyeckoii cpeast. K uucny nanbosee BasHEIX GakTopoB, Gop-
MHPYIOIIUX alalTUBHEINA THO JI0Jed, IPUHALJIEKNAT BIUAHAE reorpaduyeckoi cpe-
nu1. Ilox BosjeiicTBHEM KiIMMaTa y 4eloBeKa MOTYT M3MeHSTHCA OOMEH BeliecTs,
TEePMOPEryIALNNA, KOMIOHEHTEl KPOBHY, (DePMEHTHI, TOPMOHBI, TATMeHTAILNA KOMKH,
CTPOEHHE JIHIA, BOJOCIHON NOKPOB, COOTHOIIEHNE MACCHI TeJia M ero IOBePXHOCTH,
OPHYEM 3TH H3MEHEHHS 3aKPeNIAITCH IeHEeTHYeCKM M IepejaloTes IOTOMCTBY.
Haubonee cymecTBeHHO TaKyMe BAMAHUS 3aTPOHYJIH DACOBBLIE NPHIHAKMH.

Bwmecre ¢ Tem cregyeT OTMETHTB, UTO B OJUHAKOBBIX re0rpaUUuecKux YCIOBUAX
pasHbIe 110 MPOMCXOMKIEHNIO TDYIIEI JIO[eH UMEeT OJHHAKOBbIE IPUCIIOCOBIeHNs
K YCIOBHSAM cpefbl, ¥ HaobopoT, B Ipeneiax OZHON POACTBEHHOM IPYIIIEI BCTpE-
JalTCA PasHBIE aNaNTHBHBIE THIBI. SHAYHUT, aJalTHBHEIA THI HE3aBUCHM OT Paco-
BOI mpuHAagIe:KHOCTH. [IpUypoueHHOCTE STHX IPHU3HAKOB K ONPEAeIEHHEIM TepPHU-
TOPHAM CBHAETEIBCTBYET 0 reorpadUuecKoi H3MEHYHNBOCTH COBPEMEHHOI0 YeioBe-
kKa. Mexonsa ms 3T0r0, y9€HBIE BRIAENAIOT YeTHIPe afalTHBHEIX THIIA JIIOJed: apKTH-
YeCKH i, BHICOKOT'OPHBIN, TPONIHWYECKHI, YMEepeHHOoTo mosAca.

AnanTHBHBEIC THIEI JIOAEH. ApKmuueckuil THI JOAeH IpeJCTABIeH KOPEeHHBIM
HacenesneM Kpaiinero CeBepa (HeHIBI, YYKUYH, CAAMBI, 3CKHMOCEI, IIOMOPEL H AD.).
B ocHOBHOM 3TO IpeICTABHTENH MOHTOJOHIHOHM packl. ADKTHYECKUM abopureHam
IPHCYINU MAacCHBHOE TeJOCNOXXKeHHe, MHPOKOe TYJIOBUINE W OTHOCUTEIBHO KOPOT-
KWe HOTH W PYKH, YMEeHbIIAIIKe ILIOMAAb IOBEDXHOCTH Tejia 0 CPABHEHHIO C ero
o6seémom (pume. 169). ¥V mpepcraBureseil apKTHYECKOr0 THIA JIIOAEH MOBLIIIeHHBIH
ypoBeHb 0OMeHAa BelecTs B opranuame. Tak, y 3cKH-
MOCOB ¥ YyKdYell IPH HUBKHUX TeMOepaTypax CKOpPOCTb
KpoBooOpamesnsa NIPEMEPHO BABOE DOJIBLINE, YeM V eB-
poneines, YTO NO3BOJISET UM COXPaHATH TEIJIOBOH Da-
JiaHc 1 ofeperaeT TeJxo OT IepPeoXJarKAeHuA. JLupHan
KOKa JHIA IPenATCTBYeT 00MOPOKEHUI M, KpoMe
TOTO, CO3MAET JJIA OPTAaHHM3MAa 3aIaC BRICOKOKAJIOPHIA-
HOTO IUTATEJIHHOT'O BEIECTBa Ha HeOIaronpusTHbIE ce-
30HBI. Y3Kad IJIa3Has IeNb H HabyXInue MacCHBHLIE
BEKHW 3alHINAIOT IJIa3a OT APKOr0o COJIHEYHOTO CBeTa
M CHJIBHOTO BeTpa, OOBIYHEIX B YCJIOBHAX ADPKTHKH.

DusHoSIOrHYecKe 0CODEHHOCTH OPraHu3Ma JIIogel
APKTHUYECKOro THUIIA TAKIKEe IPHCIOCODIeHB K YCJIO0-
BHAM cpeznsl. Tak, Guoxumudeckue ocobeHHOCTH (hep-
MEeHTOB Yy 3THX HAPOIOB, 3aHATHIX OXOTOH HA MOPCKO-
ro ssepA ¥ PeIOHOM JIOBJIEH, CHOMKHINCH 38 THICAYH Puc. 169. Apxrrueckmii
JIET B COOTBETCTBHH C nnmei«i H BCeM 06pa30M HHU3HHA. THII JIIOxeH (J4ykdga)
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Puc. 170. BeicOKOTOpHEIT
THII JIOoAei (Hemasaell-mepir)

Puc. 171. Tponnuecknii
THAI J04e# (Macau)

depMeHTHI MUIIEBADUTENBHOMH CUCTEMBI 00eCIIeUNBAI0T
IepeBapUBaHME CHIPOTO MfACA U PbIObI, QYHKIMOHHUDY-
10T TIpu 00Jiee HUSKHX TeMIepaTyPHBIX DeXKUMax, 4eM
y IIpeAcTaBUTeNel APYTHX afalTUBHBIX THIIOB.

BbLcoKk020pHbLI THII JIOJe# IpeJcTaBIeH KODPeH-
HBEIM HaceslenneM Kasxasa, Ilamupa, Tass-lllans,
Tumanaer, Tubera, Aag u ap. JKuTean BEICOKOTOPHIT
NPHHAAJIEKAT K PasHBIM pacaM M 3THHYECKHUM Ipym-
1maM ¥ XapaKTepPU3YIOTCS YBeIMYeHHO éMKOCTEIO TPY /-
HOH KJIeTKHM, MAcCHBHBIMH CKeJIETOM H MYCKYJIaTy-
poii (puec. 170). [Ina HEX XapaKTepeH IOBBIIIeHHBIH
YPOBEHBb B KPOBH SDHTPOIIMTOB M IeMOIJI00MHA, UTO
00yCI0BJIeHO KHUCI0POAHON HEAOCTATOYHOCTLIO B BEI-
cororopeax. OOMeHHBIE TTPOLECCHl B OPraHU3Me Iop-
IleB IPOTeKAal0T MeJJIeHHee, 0CODEHHO B JIeTCTBE POCT
¥ pa3BHUTHe MeHee WHTeHCHBHEI, HO U CTAPOCThL HACTY-
[aeT Io3aHee, MO3TOMY KHBYT OHH AOJbIIE U IPOIEHT
JOJITOKUTENIeH cpeid IpeJCcTABUATEJIeH 9TOr0 afalTHB-
HOTO THIA JIIOIeH JOCTATOYHO BeJHK.

Tponuyeckuil THI JI0feH MpeAcTaBIeH KOPEHHBIM
naceneEnem Adpukn, Ascrpannu, Oxeannn, Uaanu u
AMepHUKH, OTHOCAIIHMCA MPEeHMYIIEeCTBeHHO K Herpo-
aBcTpasougHON pace. JluTenn TPONHKOB XapaKTepH-
3yIOTCHA VIJIHHEHHONU (opMOH Tena, T. €. IJIOMALL 10~
BEPXHOCTH Teja mpeobiajgaer HAJ ero 00LEMOM, UTO
CBS3aHO C yBeJWYeHHeM ero remiroorgauu (puec. 171).
¥V mpepcraBuTeneil TPOMWYECKOTO THUNA JIOJeH yBeIH-
YeHO KOJHYECTBO MOTOBBLIX Kenés Ha 1 cM? KOMKH, 4TO
CII0COOCTBYET WHTEHCUBHOMY IIOTOOTAENEHHI0, IOHU-
JK€H YPOBEHBb 9HEPreTHYecKoro o0MeHa B OpPraHU3Me,
COKDAIIéH CHHTe3 »KHUPOB. pome TOro, sKUTEJIH TPOIIH-
KOB XapaKTepHU3YIOTCA IIOBBINNIEeHHBIM YPDOBHEM OeIK0B-
MMMYHOIJIOOYJIMHOB B KPOBH, YTO CBA3aHO C IIPHCIO-
CcOOJIeHMEeM K paclIpOCTPAaHEHHBIM B 9THX IMUpoTax 00-
JIe3HAM, ¥ HUX Ha#eH ocobblil Denok-rpaHcdepuH, pe-
IyIMPYIOIIHNHA TeMIEePATYPHBIN PeXuM Tesa. ¥ Jonei
TPOIHMYECKOIr0o THIIa OoJiee HU3KOE KpPpOBAHOE JaBJieHHEe
1 OOBBIIIEHHOE CO/ieprKaHie 9PUTPONMATOE B KPOBH.

AanTUBHBIA THI JI0eH YyMepeHH020 nosca 1o
MOpGOo(hHUINOIOTHYECKHM IPHU3HAKAaM 3aHHMaeT IIpo-
MeXYTOUHOE IMOJOKeHHe MeyKAY IpefCcTABUTEIAMHA
apKTHUYECKOro M Tponuueckoro tumnos. Ouu Gosee, uem



§ 40. YenoBek KakK 4acTb NPpUpoAbLl U obuecTea

JKUTETN OCTAJBHBIX TDPYIII, MOABEDPIKEHBI BIHMAHHUI0 XMMHYECKHX CBONCTB IOYBEL,
BOJIBI ¥ BBEICOTEI HAJl ypOBHEM Mops. Hanpumep, MUHepaIu3allua UX CKeJleTa 3aBH-
CHT OT COAep’KaHus cojeil B MoUBe W Boje, BHIPAGOTKA IOPMOHA LIUTOBUIAHOMW Ke-
JIe3bl THPOKCHHA — OT COAEpIKaHus Hoxa, TBEPAOCTSL 3yOHON SMaIH M IPeapaco-
J0eHHOCTL K KapHecy — OT cofep:KaHusA (ropa U T. 1.

TIpucrocobaeHHOCTh YeI0BeKa K PAsHBIM YCIOBUAM CPeJbl HMeeT HCTOpHde-
CKHil XapakTep. YUéHEBIe IPEAIoJaralT, YTO HAa CTaZuM IPOTOAHTPOINA [IPHUCIIO-
cobuTenbHEIE PeaKIlMi 3aK/II0YANNCEH B aalTaluy IPeJKOB YeJloBeKa K HapKoMy
M CYXOMY TPONHYECKOMY KINMATY caBaHH A(QPUKH — NPapOJHMHLI YeJI0BEIECTRA,
a y apXaHTPONOB 3TH PEAKIMH PA3BHJIMCH B HANPaBIeHHH (OPMHMPOBAHHA IPH-
CIIOCOBIEHHOCTH K BJIAMKHOMY TPOIMYECKOMY H BeICOKOropHomy rnumary kOro-
Bocrounoii Aszwn. Paccesenne maneoanTpornoB B Eeporme conpoBoxzpamock (op-
MHpOBaHHEM afalTUBHOTO THIIA JIOAedl yMepeHHOro mosca.

Adanmuensie munsl 1i0deil: apkmuueckuil, 8b.COK0ZOPHbLIL, mponuiecKuit,
YMepeHHoz0 NOACA.

Bonpocskl u 3apaHus

1. Yro Takoe asanTMBHbLIA TN Noaein? MNop AencTBUEM KakKux YCNOBWIA cpefbl OH GpopmMu-
pyetca? MNpueeanTe NpuUMepsbl.

2. OxapakTepuayiTe OCHOBHbIE 8AanTUBHbIE TUMbI nogeir. MoXHO v nx CBA3aTh TOMLKO C
pacosbimy npuaHakamu? OTeeT 0GOCHYWHTE.

3. [JokaxuTte, 4TO NpUCnocoBneHHoCTL YenoBeka K pasHbiM yCIoB1AM reorpaduyeckon
cpenbl MMEeT UCTOPWYECKWIA XapakTep.

§40. YenoBek Kak 4acTb Npupoabl U obwecTBa

BCrNoMHWTE, B Y4EM COCTOWT CXOACTBO YENOBEKa W XMBOTHbIX HA YPOBHE Mone-
KyN, KIETOK, TKaHei, opraHoB U BCEro opraHnuama. B 4ém ux otnuyme?

IToaBnenue y 4YeJOBeKa B Iporecce OHONOTHYECKON H COIIHAJILHON 9BOJIOIUA
BBICOKOPA3BMTOrO CO3HAHNS U PEUH, CTI0COBCTBYIOIIeH 0OIeHNI0, ABUIOCH MOIITHEH-
muM GaKTOPOM €ro pasBHUTHA Kak OHOCOIHMAIBHOIO CYIIeCTBa. PaccMOTPHM Heso-
BeKa ¢ Mo3WIUK HHPOPMALNOHHO-BOJHOBOM MPHPOJAEI MaTePHAJIbHOTO MHpA, 00B-
eIMHAIOIero ero GHMOJOrHYecKyio U COLHAIBHYIO CYIIHOCTH H MO3BOJIAKMIIETr0 I'0-
BOPHUTH 0 HEM OJHOBPEMEHHO KaK O 9acTH IPUPOABI K obiecTsa.

dusugecKHi ypoBeHb OPraHM3alUy dejJoBeKa. JeloBeK Npe/CTaBiser coboi
HepapXHuuyecKyi0 CHCTEMY, COCTOAIIYIO U3 HECKOJIbKHMX B3aMMOCBASAHHBIX ypPOB-
Heit oprasmsamun. Pusuveckuil (ot rpeu. physis — IPUpPO/a) YPOBEHb OPraHM3a-
NUM Tel0BeKa MpeAcTaBJeH MOJEKyJIaMH HeOPraHWYeCKHX ¥ OPTaHHYecKHX Be-
mects. [JIaBHYIO POJIb B NOJA/IEPKAHUHA STHX XAMHYECKUX CTPYKTYP MI'PaeT BOAA.



Maea 5. YENOBEK — BMOCOUUAJIbHASI CUCTEMA

MuHepansHbie Yrnesonsl = - 4 ATombl ..
Beiuectsa (5 %) (1%) Kucnopoaa
Kupbl :
(1 5%5} /‘ °# °
Benkn \_....._ o °

s 0\
& | ¢ i -0 o'

ATombl
- Bofiopoa 9

Puc. 172. Comepxanme BOJBI M IPYTHX BEIIECTB B Tele YeI0BEKA. Boauwiit knacrep

ITockonbKy OTAENBbHAS MOJEKYJIA BOAL He JMHeHHA (aToM KHCIOpPOJAA pACIONIOKEH
B MOJIEKyJe C ABYMSI aTOMaMHi BOAOpoza moj yriuom B 104,5°), To B TpéxmiockocT-
HOM IPOCTPAHCTBE OHA 00pa3yeT JOBOJLHO yCTOHYHBEIE (GUryphl (puc. 172), Hazs-
BaeMble Kaacmepamu (0T anri. cluster, 6ykB. — mydox, ckomaenue). Kaxaas mo-
JIeKyJia BOABI HAXOJUTCA B KJIacTepax B IIOCTOSHHOM KOJe0aHHH H CIOCOOHA K B3a-
HMOJEHCTBHIO C MOJIEKYJIAMHM JPYTHX BEILeCTE.

Boanere Kiacreps! 06ecnednBaOT CIOCOBHOCTD PACcTBOPOB, BXOJAIIHX B COCTAB
KHIKUX Cpej OopraHu3Ma (KPOBM, TKAHEBOM XUAKOCTH M JuMbbI), OKa3hIBATE HA
OpraHH3M pasju4dHble Bo3AeHcTBUA. [IpoMCXOANT 8T0 O IPHUYHHE BIEKTPOMATHUT-
HOro u3nydeHus, NPOM3BOJAMMOr0 OPraHU3MOM M 3ACTABJIAIOMIETO OIPOMHOE YHCI0
Mostekyn Boabl (10'°) koebaTeesa B KiaacTepax ¢ ompeneéHHON YacTOTOIN. BaskHo,
9TO BOJA HE M3JydaeT X He FeHepUpPyeT dJIeKTPOMATHUTHOE IOJe, T. €. He ABISeTCS
€ro MCTOYHHKOM, & TOJBKO OTPAKaeT 3JIeKTPOMArHHTHOE [OJIe CAMOTO OPraHW3MAa
i ciabble B3aMMONEHCTBHSA, IPOMCXONAIHE MEKAY ero monexynaMu. Konebanusa
PacIpoCTPaHATCA B BHJAE BOJH 3a Tpejebl Tejla Yel0BeKa.

BuTaaeHbI yPOBeHL OPraHM3AIMH YeOBEeKa. Opranonpsl, KJIeTKH, TKAHH U
OPraHEel COCTABAAIT 6UMAIbHbLI (OT JaT. vitalis — XHU3HEeHHBIH) YPOBEHD oprasu-
3aMH, ¢ KOTODPLIM CBA3aAHLI BCe (}JyHKIlHH opraHM3Ma: nNHUTaHUue, AbBIXaHHe, TpaHC-
[IOPT BeIleCTB, BhiflelleHHe M Ap. MHOrOKJIeTOYHBIH OPraHM3M Ye0BeKa IIPeNCTaB-
JAeT COBOH «rocynapcTBO KJIETOK, TKaHeidl W OpPraHoB», YIOpaBIsgeMoe NesATelbHO-
CTBIO PEryJIATOPHBIX CHCTEM (HePBHOU M 3HIOKDHHHOI), HAC/Ie/ICTBEHHOMN Iporpam-
MOii (FeHOTHIIOM) ¥ BO3JeiCTBHEM YCJIOBUI OKDYIKatoIeit Ccpensbl.
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OcHOBO¥ XH3HEIeATEILHOCTH YeJI0Be-
Ka Ha BUTAJLHOM YPOBHE CIVIHKHUT 00MeH
BeIIeCTB W MpeBpallleHue dHEPrud, T. €.
merabonuam. Paciuennssa BeliecTsa, HO-
JIy9eHHBIe H3BHE, OPTAHH3M CHHTE3HDY-
T HOBBIE XMMHYECKHE COeIUHEHUd, HU3-
BJIEKAeT U3 HUX DHEDTHIO JJIfA CBOEH MKU3-
HeleATeIbHOCTH, TPOTHBOCTOMUT pas3pyia-
I0IIeMY BJIHMAHUIO CPeJlbl, COXPAaHAA B pe-
3yJIbTATE 3TOTO CBOE JKHUBOE COCTOAHHE.

WabopMaunoHHEIE BO3IEHCTBHAA Cpe-
Ibl, KOTOPBEIE OPraHH3M HCIBITEIBAET B
XO0Jie OHTOreHe3a, IPDHBOAAT K (DOpMHpO-
BAHHIO BOKPYT €ro MaTepHaJbHOrO Tesa
MOpozeHemMuUYecK0z0 noaaL — IIEKTPO-
MarHuTHOTO KOHTYpa, COCTOAIIETr0o M3
JeMeHTADHBIX YACTHI, LenmoHos (0T
rped. leptos — nérkmii). C arumMm yac-
THIlAMH, 10 BCeH BHIWMOCTH, CBSI3aHBI
crnabble BBAMMOJEHCTBUA MeEMKIy MaTe-
PHAJILHBIMHE TeJIAMH, PACIIPOCTPaHsAEeMEIe
B OKPY>KaloleM mpoctpascTse (puc. 173).
YuéHble noJjiaraior, 94To Aake Iocje ruoe-
JIM OpPraHW3Ma 49eJIOBeKa ero MmopgoreHe-
THUYEeCKOe I10JIe IOJHOCTHI0 He HcYe3aerT,
a coxXpaHfAeTcs B BHje JENTOHOB B WH(GopManuoHHOM noJe Beenennoi, croeobpas-
HOM «DaHKe HH(GOPMANHU» O BCEX CYLIECTBOBABIIMX B NPOIILJIOM H CYIIECTBYIOIIHX
B HACTOAIEe BpeMs Ha Hamlell MiaHeTe KHABBIX CYIIeCTBaX.

BrocOUMATBHLIA YPOBeHh OPraHU3alHN YeloBexka. BuranlbpHEIN yDOBEHL Opra-
HU3aIMH 4eJIOBeKa ABJIAETCA OCHOBOM ero 6uocouyuaibiozo (0T rped. bios — XH3HD
H JIaT. societas — 0DIeCTBO) YPOBHS, KOTOPBIN NPOABIAETCH BO B3aNMOCBABAX JIIO-
neit Mexxay coboil W ¢ okpykawmei npupogoi. Kakaslil deqoBeK BHOCHT B 5TH
CBA3H KOPPEKTHBHI B COOTBETCTBMH CO CBOMMH NOTPeOHOCTAMH, XH3HEHHBIMH I10-
3UIMAMH, YPOBHEM 00pa30BaHHOCTH ¥ HPABCTBEeHHBEIMH HeajiaMH, UTO OIpeJessaeT
ero nopejgeHuYecKkHe peaknuu. [loBeneHne deOBeKa ABIAETCA CPEACTBOM JOCTHIKE-
HHUA [I0JEe3HOTO MPHCIOCOOUTEILHOIO Pe3yJIbTATa IJsA OpraHusMa, obecneunsarone-
ro KoM(GOPTHOCTE €ro CYIeCTBOBAHUSA B IPHPOLHON M COIHANLHOM cpefe. JTa KOM-
(OpPTHOCTE, COrJIACHO BBEJAEHHOM B HAYKY AMEDHKAHCKHM y4éHEIM AGpaxamMoM
Macaoy (1908—1970) mepapxuu, CKIALBIBACTCA U3 nupamuds. nompebHOcMmell.
B npomecce pasBHTHA, HAYHHAA C MOMEHTa DOMKIEHMs, Y YeJIOBEeKAa B OHTOreHese
NPOABAAIOTCA M CONPOBOMKIAKT €ro B3poCJeHMe CeMb KJIaccoB MOTpebHOCTel, Ha
yIOBIETBOPEHWE KOTODPHIX HalpaBiieHa ero JAeATeNbHOCTH (puc. 174).

Puc. 173. CBeueHMe BOKPYT KHCTH 4eJo-
BEKa, CHATOE C MOMOILBI) CIelHaTbHON
rexHuKHu (KupauaHOBO cBedYeHHE)
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MeHTaJBHEIH YPOBeHb OPraHH3AIHH
yesioBeKa. BuoconuanbHEbIe B3AUMOCBASH
CO3JAI0T MPEANOCHIIKH IJIf CYIIecTBO-
BaHUA elé OoJsiee BHICOKOTO M CJIOMKHO-
ro mo ¢opMe YDPOBHA OPraHM3aIlHH de-
J1oBeKa — MenmaavHozo (oT dpanm.
mentalite — KadecTBo yma). Kamawii
UHIUBHJ *KUBET M PASBUBAETCH B VCJIO-
BUAX H II0 3aKOHAM ODIIECTBEHHOM U3~
HH, OH HEOT'HEMJIEM OT HCTOPHH Yejo-
BEeYECKHX LIHMBHJIM3ANWNA U KYJBTYDHI.
MenmanbHocme B 3TOM CMBICJIe MOXHO
paccMaTpPHUBATE KAK OTHOIIEHWE YeJIOBe-
Ka K cebfe M OKPYXawINeMy MHDY, €ro
MHPOBO33PEHHE — KaK CHCTEMY B3IJs-
OB, NIPDUHIUIOB U YOEIKIeHUH.

MenTanbHOCTH pPa3HBIX HAPOJOB
MaJIO0COBMECTHMEI APYT ¢ Apyrom. B uero-
PHHU 4YeJIOBeYecTBA BCE BpeMs C Iepe-
MEHHBEIM ycliexoM GOpioTcs ABe TeHeH-

IUH: 3KOHOMHUYeCcKasa (MaTepHaIbHad) U

Bexa (mo A. Macnoy): I — ¢usuosoraue- KyJIbTYpHaA (AyX0BHas). MHpOBO33peHHe

ckne (rosof, »xkaxaa); 2 — moTpedHOCTHL B £y

6e30IACHOCTH; 8 — MOTPEGHOCTS awonaei 3amajga 0oJbIlle CBA3AHO C MaTe-

B IPHHAJIE;KHOCTH | T06BH; 4 — morpes- PHANBHBIMH (akTopamu (puc. 175, I).

HOCTh B VBa*KeHHH; 5 — II03HABATEJLHLIE It «HOPDMBI» YiKe IIpDHBeJH K HeXXeJa-

norpedHOCTH (3HATE, YMETE); 6 — 3CTeTH- TeJbHBIM ABJIEHHAM COBPEMEHHOH Jei-

4yeckue noTpebHocTH (KpacoTa, HOPAMNOK, cTBHTeJbHOCTH. Hampumep, B HEKOTO-

TapMOHHUA); 7 — no'rpeﬁm::c'm B caMopea- PBIX 3alIaJHBIX CTPAHAX [OMYJIAPHA KOH-

HRIATIHE CROCODROCTEN, AAATRAR IEeNIHA «30JI0TOT0 MAJLJIMADAA» , COTJIAC-

HO KOTODPOH HaceJleHHe DAa3BUTHIX To-

CyAapCcTB AOJIKHO obecrnednmBaThCA PECYPCAMH 3a CUET HAPOAOB OCTAJNLHEIX CTPaH

mupa. JKu3HE MI0ell 3anagH0eBPONeHCKOM IIMBUIN3AIINY HATIPABIIEHA IPEMkK/Ie Bee-

r'o Ha OBJa/leHHe MaTepHaJbHLBIM MHDOM, B OCHOBE KOTOPOTO JI€KHAT MHOTOBEKOBASA

TPagHuIUuA XPHCTUAHCKON DEeJWTHH, NAloINas 4eJIOBEeKY MOpaJibHOe IIPaB0 TOCIOf-
CTBa HaJ OPHPONOI, 0OpAIEHNA C HEI II0 CBOEMY YCMOTDPEHHIO.

MenransHOCTE MI0Aeit BocToka oTpaskaeT ApYryio :KU3HEHHYIO TO3HITHI0. [ 1aBHOE
B Hell — TpH3HAHHUe eJMHCTBA BCEX CYIIECTBYIOIIUX Ha 3eMJle Tel NPUPOABI, B TOM
YHCcJe U CAMOro UenoBeka. MaTepualbHEI MHD, COIVIACHO BOCTOYHOMY MHPOBO33De-
HHUI0, OCHOBAHHOMY HA PeIHIHO3HBIX y4yeHHAX BocToka, DeccmruicieneH. Yesopeky
9TH YyYeHHA NPEe[JIaraioT cIlaceHHe OT CBOMX CTPACTeH W 3JIBIX YMEBICJIOB B YXOIE OT
PeanbHOCTH, B H30aBJIeHUH OT CBOMX CTPAJaHU Uepe3 NO3HAHHE OBITUA IIYTEM JJIH-
TeJLHON MEJUTAIINY M CO3ePLIAHKUA CBOETr0 BHYTPEHHEro AyX0BHOTo Mupa (puc. 175, 2).

Puc. 174, TTupamuzga norpedHOCTElH Yeso-
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Puc. 175. IlpoaBirenne MeHTaIbHOCTEH JTI0aei 3amaJHON W BOCTOUHON I[MBHJIM3AIIMH:

1 Gpokeps! Ha Ompike; 2 — OymamiicKuil MOHAX B COCTOAHMH MeJNTAINI

JlyxoBHBIH yPOBEHb OPraHM3aMH Ye/I0BeKa. HNadopManpoHHbIe KOHTAKTEL MEH-
Iy JIOABMH HA MEHTAJIBHOM YDOBHE IPHBOAAT K GopMHPOBAHHIO CAMOTO BBICIIETO
VPOBHSA OPraHU3alUK YeJI0BeKa — dyxosrozo. OH IPOABIAETCA B PASBUTUH KYAbIMY-
put (ot maT. cultura — BO3ZebIBaHHE, BOCTIUTAHHKE), T. €. A3bIKA, MOPaIH, HCKYC-
CTBAa, PEJIMIUH U KaxI0H OT/ENBHOI THYHOCTH, 00/1a1atoIlel COBECTI0, OTBETCTBEH-
HOCTBIO, CIIOCOGHOCTAMH JIIOOUTE, COUYBCTBOBATE, IEPEKUBATE U T. II. KynsTypa fB-
JIsleTcs cIoco6oM JKU3HKM COBPEMEHHOTO YelloBeKa, IPOAYKTOM ero TBopuecTsa, OT-
pasKeHHeM MaTepUaIbHOTO ¥ AYXOBHOTO MMDpA, HeoGX0oIMMOH Ccpefoil ero obuTaHUA.
B 'KU3HHY YeJIOBEK 00BIYHO HOCTYIIAET B COOTBETCTBUU C IPHHATHIMH B oOmecTee 3a-
KOHAMH MOPAJH, KYJILTYPHO-MCTOPHIECKHMH, HAIMOHAIBHO-dTHHYECKHMM, pesn-
rHO3HBIMH M APYIHMH TpasuluaMa. B pesynbprare camoafanTanii K cpeie obura-
HES 32 JOJTYI0 CBOI MCTOPHUIO YeJIOBEK IIOCTeIeHHO BEIpabOTAT CHCTEMY OPHEHTH-
pPOB, KOTOpBIE JOIONHHMIN 3AJI0KEHHYIO B HEM ITPHPOAOI MHCTHHKTHBHYIO IPOTpaM-
My HoBefeHHsA. B 4eloBe4eCKOM CO3HAHMH cHOPMUPOBAIACEH onpejenénnan chepa,
KOTOpO# HET Y JKHMBOTHBIX, C()epa CHMBOIOB — szaMecTHTe el pealbHOH 1eiicTBH-
TerpbHOCTH. Pasrafika CYIIHOCTH YeJoBeKa BO MHOTOM OIIpeJeAeTcsa pacCMOTPEHH™
eM ero Kak CHMBOJIMYECKOTO CyI.'LlEC'I‘Ba qepea IIOCTUXKEeHMe pasnmmmx HpOHBJIEHHﬁ
KYJIBTYDHI: MU(DOJIOTHH, PEJIUTHH, UCKYyCCTBA U T. II.

Vpoeru opzanusayuu 4enoeexa: Gpusuieckuil, 6umavHblil, OuoCoyLaNbHBLIL,
Menmaavhbiil, 0yxoeHslil; Kiacmep MopQozeHemuieckoe noJae, Aenmonst, nu-
pamuda nompedHocmeil, MEHMALbHOCTb, KYIbMYpa, cghepa cume0.108.
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Bonpochk! u 3apauus

1. Kakve cTpykTypbl 06pasyioT $pM3nM4eckuii yposeHb OPraH3aLmin Y4efloBe4eckoro opra-
HM3Ma? B 4ém nposenseTcs MHGOPMaLMOHHO-BONHOBAS NPUPOLA YeNIOBeKa Ha YPOBHE
B3aVMOJENCTBYIOLLMX MONEKYSl XMMUYECKUX BELLECTR?

2. OnuwwuTe NPOLECCHI, MPOUCXOASLIME B OPraHUu3Me YefoBeKka Ha BUTANbHOM YPOBHE ero
opraHusaummn. C KakMMKn CTPYKTYpPamu OHW CBS3aHbi?

3. Kakum 06pa3oM perynupyetcs NMOBEAEHWE 4YenoBeka Ha 6uocoumManLHOM YpoOBHE ero
OpraHu3aunn? PackpoiiTe ponk B 3TOM nupamuabl noTpeGHoCTed (cm. puc. 174).

4. B 4EM NpoaBNSeTca MeHTaNbHbLIA 1 [YXOBHbIM YPOBHK OpraHu3auum senoeeka? Moyemy

MEHTANbHOCTU pasHbiX HAPOAOB MANOCOBMECTUMbI APYT C APYromM?

MprBeauTe NpuMepsl, LOKA3LIBAKOLLIME, YTO YENOBEK — CUMBONMYECKOR cywecTso. Kakywo

Ponb B ero XxusHun urpaet cepa cMMBONOB?

o

BblBOAbI MO INABE 5

AmnTpomoreses — mpounece HMCTOPHKO-dBOJNIOIMOHHOTO CTAHOBJEHHA YeJOBEeKa
Kak BUJlA, PA3BUTHE eT0 TPYAOBOH JeATeNbHOCTH H pedH. YeloBeK OTHOCHTCSH K
napcry HuporHbie. UepTHI OTIHYHSA YeJOBEKA OT JKMBOTHEIX: NIPAMOXOKAeHHe,
ocoboe cTpoeHMe Yepena M DYK, pasBATHE TOJOBHOI'O MO3ra M BTOPOH CHIHAJILHOH
CHCTEMBI, CHCTEMATHIeCKOe M3rOTOBJIEHMe OPYAMil Tpyza. B amTpomorenese neii-
CTBOBAJIM OHOJIOTHYECKHe M COLHMAIbHbIE tbaxTopsl. OCHOBHBIE CTAAWH AHTPOIOTE-
Hesa. IpOTOaHTPOIN, apXaHTPOMN, HAJe0AHTPOI M HEOAHTDOI. DBOIIOIHA YeJOBEeKA
Kax OHOJIOTHYECKOro BH/a 3aBepIleHa, HO NPOJOJIMKACTCA SBONIONHUA WHIUBHUIOBE.

Bcé coepemerHOe gest0BeueCcTBO IpeACTABIEHO pacaMu — HCTOPHYECKH CIOMKHB-
HHMHACA TPYNIHPOBKAMHM, XaPAKTePHIYIOIIHMMICSH OOIIHOCTEIO HACIE[CTBEHHEIX 0CO-
OerHocTell. PasnuuaoT Tpu 6osbimne pach: €BPONEOHAHYIO (eBPa3HIiCKYIO), HErpo-
aBCTPAJIOU/IHYIO (3KBATOPHAJIBHYIO), MOHIOJIOMAHYIO (asmaTcKO-aMepPHKaHCKYIO).
Pacsl nmpousoman U3 0ZHOTO IEPBHYHOTO ouara IO/ NeHCTBHEM eCTeCTBEHHOTO
orbopa. Bee packl B GHONOTHUECKOM M NCHXMYECKOM OTHOMICHHSX PaBHOIIEHHEI.
CoumanbHbIi AapBHHEM3M, pacosas AHTPOIIOJIOTHSA ¥ PACOBAA HTHEHA, YTBEPIIa-
ome o6paTHoe, ¢ HAYYHOH TOUKHM 3DEHHS HECOCTOATENBHDL,

CoBpeMeHHOe YesI0BeYECTBO XapaKkTepH3yeTcs MOJUMOD(MHU3MOM, IPEICTABICHO
a/anTHBHRIMU THIAMHY JTI0Zed (ADKTHYECKHM, BRICOKOIOPHBIM, TPOIIMYECKHM, yme-
PEHHOr0 I0sca), cHOPMHUPOBABIIMMHUCH B PA3HBIX YCJIOBHSAX CpeJEL.

Tembl goknagos, pedepaToB v NPoeKTos

1. WcTopuyeckan npapogmHa YenoseyecTra.

2. Mepsble noau (Yenosek ymensiit).

3. HepocTawllee 38BeHO aHTponoreHesa.

4. 3arapxu HeagepTansues.

5. VICKYCHbIE OXOTHUKM U Xy[0XKHUKM (KPOMaHbOHCKWIA Yenosek).
6. Pacbl 1 Hapofsl (npobnemsl pacoreHesa B aHTpononorun).
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IKOoJN10rma — HAYKA O HAQOPTAHU3MEHHbDIX

Fnaea 6.
CUCTEMAX
§41. 3apoxaeHue U passuTue 3KONOorum
JJ) MopgymainTe, ASiS Yero YenoBeky HyXHbl 3HaHWA O cpene obwutaHus n obpase

KWU3HA OKPYXAIOLLMX 8ro OPraHm3mMoB. [0e OHW UCnonb3ylTca?

HcTopusa pasBuUTHS 3HAHHN YeI0BeKa O cpefie OOMTAHHA U B3aMMOOTHOIIEHHAX
OpPTraHH3MOB APYT € APYrOM YXOIHUT CBOMMH KOPHAMH B IIyOOKYIO IDeBHOCTh. EIré
B mepuoj AHTHYHOCTH JpeBHErpedecKkre yuéHble-(Ouioco(pbl PACCMATPUBAIN BIIH-
SHHUe OTIeIbHEIX KOMIIOHEHTOB OKDYIKaloleil cpeJbl Ha KU3Hb Pa3JINYHBIX pacre-
HEAH U JKHUBOTHHIX. B smoxy Bosposjaenusa, KOrpa B pesyibraTe Benmxux reorpa-
(hHHeCKHX OTKPLITHI y4EHBIE IOXYYUIN Pa3HOoOOpasHbIe CBEJeHHA O HOBRIX, paHee
HEM3BECTHHIX BHAAX PACTEHMH M KMBOTHBIX, WHTEHCHBHO CTAJla Pa3BUBATHCH CH-
cremaTuka. OHA COIPOBOMIAIACE OUCAHHEM He TOJbBKO BHEIIHETO  BHYTPEHHero
CTPOeHHUs OPraHU3MOB, HO U CPeJbl MX o6UTaHMA, 06pasa KUSHH H JIP.

3apomnenne sxoaoruu. [leransHoe m riy0oKoe H3yIeHHe KOMIIOHEHTOB Cpe-
1Bl 06UTAHUA OPraHM3MOB Havanoch aumb B XIX—XX BB. ¢ opopMIeHHEM HAYKH
sxonorau. Hauano M3ydeHHIO BIMSHUSA OKPYXKaMIlel cpejbl Ha YXU3Hb OPraHM3-
MOB TIOJIOKUJ HEMeIKHil YYEHBIHA M myTemiecTBeHHHK Anekcarap I'ymGoabna.
B mayunom tpyae «Kocmoc» (1843) oH BIepBbI€ HATMNIALHO IPOAEMOHCTPUPOBAT POJIB
KAMMATHYECKHX VCJIOBHUIl B 3KU3HM pacTeHUil, 000CHOBAT HIEI0 TOPU3OHTAIBHON U
BEePTHKAJIBHOH 30HAJBHOCTH PACTHTENBHOCTH, 3AJI0KUII 9KOJOTHIECKOe HAllpaBJIe-
Hue B OorammKe. A. I'vM0oJab/ BIepBblie BBEJ B HayKy IpeACcTaBIeHUE O TOM, UTO
06K JagmmadTa onpefeIaeTcs PacCTUTeIbHOCTRIO, U
B ONHHAKOBBIX [IPHPOSHBIX 30HAX (POPMHDYETCA CXOL-
HEBIH THI PACTHTEIBHOCTH — PACTHTe bHasds GopMamus.

B Poccuu 3apoKaeHHEe 9KOJOTMH CBA3AHO C HMe-
HeM oTedecTBeHHOro yuéHoro Kapmna ®@paHuneBuyda
Pynbse. PaseuBas HAeH O eJHHCTBE OPTaHHM3Ma H
VCIOBHI ero CyIIeCTBOBAHHA, OH CTAJ OCHOBOIIOJIOMK-
HUKOM 3KOJOTMYecKOro HANIPABJIEHHUS B 300JIOTHH.
K. @. Pyabe nogu4épKuBai, 94TO HApPAAY ¢ U3YIEHHEM
OPraHOB HYKHO IPOM3BOANTh «pasbop ABIEHWH KU3-
HHU», T. €. PACCMATPHBATHL B3AMMOOTHOIIECHUA MEXIY
JKMBOTHEIMH, OTHOIIEHHS YXHUBOTHBIX K DacTeHHAM,
moyse, K (PUBMYECKHM YCJIOBHAM cpeisl. Kpome TOro,
clefyeT H3y4aTh MEePUOAUNUECKHe SABJEHUA B KU3HHU
JKHBOTHBIX — JIMHBKY, CISYKY, CE30HHBIE MUTDAIIHA U
7. . Mgen, BeICKasaHHbIe PyJibe, MOMYIHUIN CBOE pas-

Anexcangap I'ymbonsn
(1769—1859)
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Kapn ®pannesnu Pyase Huxonait AnexceeBuy IpHer Tekkens
(1814—1858) Cesepnos (1827—1885) (1834—1919)

BuTHe B pabore Hukonaa Anexceesuua CeBepmosa «Ilepuonuueckue spie-
HUA B JKU3HH 3Bepeil, ITHI U raj BopoHesxckoil ryGepHumn» (1855). 9ror HayuHbL
TPYA ABHJICA IePBBEIM B PoccHH riyGoKHM 5KOMOMrHYeCKHM UCCIeM0BAHNEM IKIBOT-
HOT'O MHPa OTAEJIBLHOr0 PerHoHA.

CaM TepMUH «9KOJIOTUs» BBEJ B HAYKY HeMeIKHil yuénslii OpueT 'ekKeab.
B xuure «Bceobmas mopdonorns opraHusMos» (1866) om nucan: «ITox sxomoru-
€l Mbl IOHUMAaeM CYMMY 3HAHHUII, OTHOCALIUXCA K SKOHOMIKE IPHUPOJBI: USYUEHHE
BCeH COBOKYIIHOCTH B3aMMOOTHOIIEHHUH XHBOTHOIO C OKDY3KAMINeHd ero cpejoit,
KaK OPraHH4YeCcKOH, TaK M HeOPraHMYecKoil, u IpeKIe BCEro — ero IPY?KeCTBeH-
HBIX WA BPakAe0HBIX OTHOIIEHUH C TEMH KHBOTHEIMM U DACTEHHAMH, C KOTOPBI-
MH OH IIDAMO MJIH KOCBEHHO BCTYIAeT B KOHTAKT. OZHUM CJIOBOM, SKOJOIHMA — DTO
H3yHueHNe BCeX CIOMKHBIX B3AMMOOTHOIIEHUH, KOTOphle [lapBUH HASBIBAET YCJIOBM-
AMH, DOPOXAAX0MUMA 00pedy 3a cyliecTBOBaHHE» .

PazsuTtHe sxonorun. B Hauame XX B. 0(hOPMHUIHCE BKOJOTHIECKHE HAIIpaBJe-
HUA B 6GOTAaHMKE, 300JI0THH U APYTUX GHOJIOTHIECKHX Haykax. Ilocrenenso sko-
JIOrHYeCKHil MOAXOA K HCCAeLOBAHHUIO KHBOH IPHPOALI CTAJ npHobpeTaTs mIepBo-
cTenenHoe 3HaveHue. B psane crpan GbLin omy6aMKOBaHBI TPYIEL, LINPOKO OCBe-
masImpe IpobiaeMsl dKoJOrHK. B gacTHOCTH, aMepHKaHCKHe yvuéHsle Ppegepukr
KnemenTc (1874—1945) u BukTop IMendopn (1877—1968) manucanm KHU-
ry «Buoskosorus», B KOTOPOi IPOAHATH3UPOBAIH BOSHUKHOBEHHE U hyHKIHH co-
00LIeCTB, Pa3IHYHbIe B3AUMOJAEHCTBHA MEXIY OPTaHU3MaMH W HeKHBOH IPHpPO-
noit. OueHp Ba)KHOE 3HAUEHHe I PASBUTUA SKOJOTHH MMea copMyIHpOBaHHAA
AHTTHHCKHEM Y4€HBIM A. T e HCJIH KOHLENIHA 3KOCHCTeMEI 1 BBEIIBHHYTAS PYCCKUM
yuénbim B. H. CykauéBrim Teopusa 6uoreonenoaa.

B 30-e rr. XX B. Hayana pasBMBATHCH HONYJIATHOHHASA 9KOJIOTHA, OCHOBOIIO-
JIOXKHUKOM KOTODO¥ CYHTAIOT aHrIHMiicKoro yuéroro Y. DaToHa. IleETpaneHOM eé
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mpobyeMoii cTaso M3y4YeHHe BHYTPHBHAOBOW OPraHM3allul JKABOM HNPHUPOJABLLI U IH-
HaMHUKH YMCJIEHHOCTH HONYJISIHI OpraHiu3MoB.

C 70-x rr. XX B. B CBA3H C YCUJIMBIINMCHA BO3JeHCTBHEM YeJIOBeKa Ha IPHUPO-
Ay BKOJOrMuecKHe mpobieMsl npuobpesnn oco0o BaXKHOe BHAYEHHE, & CaM TepMUH
«9KOJIOTHA» — BoJiee IIMPOKHii cMbici. Cerofns Bcé 6obITe rOBOPAT 00 310102130
YuU HAYKU B [1€J0M, 8 B PA3HBIX CTPaHAX PAcTyT PAALI CTODOHHHKOB 00II1]eCTBEHHO-
[HOJUTHICCKHX ABUIKEHHI, BHICTYIAONMX IPOTHB 3arPASHEHMA OKPYIKAIOIIel cpe-
IBI, Ge3IYMHOTO HCIIOJb30BAHMSA €€ PecypcoB M APYIHX OTPHLATEJBHBIX HOCIEN-
CTBHIl HAYYHO-TEXHUYECKOTO Iporpecca (ABHKeHHe «3eI6HBIX» A IP.).

Paszpenst sxonoruu. CoBpeMeHHAasi 9KOJIOTHA IIPelCcTaBaAeT coboil pasBeTBIIEH-
HYIO cCHCTeMy HaydHBIX 3HaHMi. IIpucnocobieHHOCTE OPraHU3MOB K yCIOBHSAM CY~
LIeCTBOBAHUA H3ydYaeT aymakonozus (oT rped. autos — cam). BsauMHOe BIMA-
HUe OPraHH3MOB, MX COOGIIECTB APYT Ha APYra H HA HEXUBYIO MPUPOAY HCCIEAYET
cunakoaozus (oT rpeu. syn — BMecTe). B mocaefHel BBIAENAIOT JK0A02UI0 NONYLA-
Wil B 9K002UK0 COOOULECTE U IKOCUCMEeM, KOTODbIe N3YHaloT TPYIIIILL OpraHu3MoOB,
COBMECTHO 0BHTAIIMX HA ONpeJeeHHBIX TEDPUTOPHUAX, & TAKKEe 3aKOHOMEPHOCTH
KPYTOBOPOTOB BeIeCTB M IOTOKOB BHEPI'HH B ouoreomneHosax U B 6uochepe 3eMIH.

M HOrAa 3KOJOTHIO HOAPa3JeNaioT Ha 00WY0 3K0A02UI0, H3YIaI0IIyI0 obmgue 3a-
KOHOMEPHOCTH B3aMMOOTHOIIEHHIl OPraHu3MOB C OKpY:Raromeil cpeioil, 1 YacTHLIe
pasaensi. Cpefyu MOCAETHUX BHIJENAIOT DKOJOTHIO CHCTEMATHISCKHX TPyII Opra-
HHA3MOB (PKOJIOTUA PACTEHMH, SKOJIOTHA MKUBOTHBIX, SKOJOTHA MHUKPOOPIraHU3MOB,
SKOJIOTHs PBI6, 9KOJOTHsA MJIEKONMTAIONIUX ¥ /P.) H OT/eIbHBIX BUIOB (sxosI0THA
COKOJIA-CcAIcaHA, 9KOJIOTUs 0eIoro MeaBefd, SKOJOTHA aMypPCKOTO THIDa H Ip.).
CyIecTBYIOT TaKyKe JacTHBIE Pas/esbl aTOIH HAYKM, H3ydalollde OTIAeJbHEIe THIILI
OPHUPOIHEIX COODIIECTB Ha Hallell MIaHeTe, HAPUMED: SKOJOrHA BJIAJKHOT'O TPO-
OHYECKOro jeca, 9KOJOIHA MYCThIHN, SKoJOrus 60s0Ta, 9KOJIOTHsA o3epa H T. IL.

Eerb B 5KOJONMH M HeMaJIo MPUKJIAIHBIX HAYYHBIX JHUCIIHILIAH. Tax, paspaboT-
KOi HAYYHBIX OCHOB PAI[MOHAIBHOTO TPUPOAOIIONL30BAHMS 1 IPOrHOSHPOBAHN ua-
MeHeHU OKPYKaloleil cpefibl, BEI3BAHHEIX /IeATEbHOCTEIO Ye/0BeKa, 3aHUMAeTCH
srconozusn aandwapmos. Ilouck 6e30TXOHBIX TEXHOJOTHI U CO3aHNE IKOJOTHIECKH
YUCETHIX IPOM3BOACTB BEAET NPOMbLULLCHHAA 3K0A02UA, BIUAHAE NPUPOJHOH cpejbl
HA YeJOBEeKA 1 0BIecTBAa Ha MPUPOAY U3YUaeT COYUAIbHAA IKO0ZUA, B PAMKAX KOTO
poii 060COBMIIMCE CAMOCTOATENbHBIE JUCIUTIIAHEL (sKoJrorusi rOpojia, arposKoJIOrud,
SKOJIOrHYecKas 3TuKa). Ocobyio 0TPACHEL COCTABIACT MAMEMAMULECKAA IKONOZUAR,
paccMaTpHBAOIas 3aKOHOMEPHOCTH YMCIeHHOrO pacnpeleeHnins OpraHm3MOB HAa
Pa3THYHBIX NPHPOAHBIX TEPPHUTOPUAX Hamel miIaHeTsl.

Taxum o6pasoM, coBpeMeHHas sKonozus (0T rped. oikos — moM, JKHITUIIE U
logos — yueHHe) mpejcTaBaser coboii HAYKY O B3aMMOOTHONICHUAX OpraHU3MOB
Mex Ay coboil ¥ ¢ OKPYIKalIlerd ux HeopraHMueckoi mpupogoit. Ects u apyroe
onpefeseHne 9TONH OTPACIH HAYIHBIX 3HAHWH. DKOJOIHs — 9TO HAYKa 0 CTPYKTYpe
¥ (PYHKIMOHUPOBAHUHN HANOPTAHH3MEHHBIX OHOJIOrAIeCKHUX CHCTEM — HOIMyJIAIuH,
coo0mecTe, GHOTE0eH030B M Drocepsl.
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MpoGnems! Cea3b 3K0JOTHH ¢ JPYTHMH HAYKAMH.
okpyxaioLeit cpeabl CospemMeHHAs 9KOJOrHA — ITO HE TOJb-

o Ko Ouosormueckas Hayka. OHa Takxe
v ‘ ‘ ‘ ‘ ‘ ‘ BKJIIOYAET DPa3JIMYHbIe ACIEKThl B3aMMO-

—- Lwtonorus AedcTBUA YeSIOBEYEeCKOTo obmmecTBa u

3 —= 3MOpuonorus )

E g E > TeHaTvKa IPHUPOAEL. E)Ro.norrmecrfue 3HAHMA CTa

g & 5|83 HOBATCH HEOTHEMJIEeMOH qac'rm? MHPO-

E g gg olsg BO33DEHUHA Bcec'rogomie paEBHTOH“JIH‘[HO-

5= g§ 2 CTH, HeOOXOAMMOI COCTABIAIIMEH KYIb-
B6OC : :§ TYPbl COBPEMEHHOT'0 YeJoBeKa.

--n'- Wcnonpaya MeTogsl APYTHX HayK,

il

BKOJIOTHA M3 KOHKDETHOM Hay4YHOH 6Gmo-
JIOTHYECKOH NHCIHIIKHEI O TPHPOLHEIX
coofIecTBax M cpefe OGUTAHUA OPraHma-
MOB IPEeBPATHJIACE B TAK HA3LIBAEMYIO
Ouonozuio oxpyrcaioueil cpedst, KOTOPas OXBATHIBAET BCE CTOPOHEI CYIIECTBOBAHUA
¥ Pa3BUTHA MKH3HHU HA 3eMJie BO BCEX eé IPOABICHUAX (puc. 176).

CoBpeMeHHOE COCTOAHME XUBOI 06OIOUKH Hame#d naaHeThl CBH/IETEJILCTBYET O
TOM, 9TO BCeM JIOJAM JKHUSHEHHO HeOOXOIHUMO 0 Hell 3a00THTLCAH. Hnsa aroro my:x-
HBI HE IPOCTO IMHPOKHE 3KOJOTHYECKHe 3HAHUSA, COBPEMEHHOMY YeJI0BeKY Tpeby-
ercs BEIPaboTaTh HOBOE OTHOIIEHHE K IPHAPOZE, CPOPMHEDPOBATE DKOJOTHYECKOE MH-
POBO33pEHUE, KOTOPOE MOJIMHO OCHOBEIBATHCH HA OTKA3e YeIOBEKA OT CTPEeMJIEHHA
OBJIa/ieTh IPUPOJOH U MOMCKe NyTeH, OTKPHIBAIOIINX BO3MOMKHOCTD cTabuIBHOTO
COCYIIeCTBOBAHUSA IPHPOALI H 06ITecTsa.

Puec. 176. MecTto skoI0rHE B crcTeMe HayK

IKON0ZUA: AYMIKONOZUA, CUHIKONOZUS, FKOLOZUL nonyrayuil, IKon02us Co-
obujecme u IKocucmem, o6ULan IKON02USL, IKONOZUS Aandulagmos, npomMbLULILEH-
Had KO0N0ZUA, COYUANPHAR IKONOZUA, MAMEMAMULECKAR IKON02UA; OUONOZUA
OKpYyNcarwell cpedot.

Bonpoce! u 3ananus

1. C vumeHaMm Kakux y4&HbIX CBA3aHO 3apoXAeHMe IKONOrMK Kak Hayku?

2. Y7o u3yyaet akonorma? Kakoe 3HayeHue MMEIOT IKONOrnMyeckue 3HaHusa?

3. Kakve oTpacnu BbigensioT B COBPEMEHHOW 3konorum? KakoBbl 06bekTsl nx Hay4yHoro
uccnenoBanms? MNpueeanTe KOHKPETHbIE npuUMepsi.

4. Kakoe MeCTO 3aHUMaeT 3KOMOMMsi B CUCTEME ECTECTEEHHbIX Hayk? lNoyemy coBpemeHHyio
IKONOrMi0 BCE Yaule HasbiBaloT 6GMonornedi OKpyXawwen cpegbi?

5. Cyuiectayer BbIpaxXeHne, YTo 3KONOrUS — 3TO HE TOMbKO Hayka, HO 1 HOBbI 06pas MblLw-
JIeHNs1, HOBbIW CTUNb XU3HW. OBBLACHUTE Ero CMbICH.

6. Ha KoHkpeTHbIX NnpuMepax nokaxure HE0OX0AMMOCTb 3KONOMMYECKUX 3HAHWI ANs co-
BPEMEHHOIro Yyenoeeka.
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§42. MeToabl 3KOJIOrUmn

2 4 BcnomHuTe, Kakue HayyHble MeToAbl YYEHLIE UCNONL3YIOT AN5 U3YYEHWUS cpeab
= 0BUTaHUA pacTeHuit, XMBOTHbLIX, TPUBOB M MUKPOOPraHW3MOB.

A pelieHHs TEOPeTHYECKHX W NPHKJIAZHBIX 3a7a9 PasHbIX OTpacjei 9KoJIo-
THH YYE€HEBIE HCIIOJB3YIOT PAa3IMYHbIe HAYYHBIE METOAbI HCCIe0BAHNA: IIOJIeBbIe Ha-
OJIIOZeHI S, DKCIIEPUMEHTBI M MOJEeJIHPOBAHHE.

Ilonessie HAOMIOAeHNA NPHUMEHSIOT AJIA COCTABIEHHWA XapaKTEePUCTHKH IIDH-
POAHEIX COODIIECTB, U3VUEHHUA MX BHUAOBOTO COCTABA M B3ANMOOTHOIIEHHH MEMHKIY
opraausmamu. IIpoBogsTca mosneBbie HAGIIONEHUA B IPUPOAHBIX YCAOBUAX M IIOA-
pasyMeBaloT MHHUMAJILHOE BMENIATEILCTBO HAOMIOAATENsl B XOJ eCTeCTBEHHBIX
nporneccoB. Hanpumep, UCIOJB3YA KOJbIl€BAHHE, YIEHBIE CAEAAT 38 IepeMelleHneM
MEePeETHRIX NITHIL BO BpeMA Ce30HHBIX Murpaunuii (puc. 177).

Marepuaisl HAOIIOZEHUA 0OBIYHO PUKCHPYIOTCA B THEBHHKOBBIX 3alUCAX, PH-
CYHEAaX, Kaprax, ororpadusax, Bugeo- 1 KHHOChEMKaxX. OHAKO MeTOx HabIoaeHus
AMeeT OrpaHWYeHHEe — OH M03BOJIfAeT OODHADYKHTh JHIIb BHEIIHHE IPOABIEHHHA
KaKHX-TO (haKTOB, BHYTPEHHHE JKe IIPOIEecChl, IPOUCXOAAINNe B MPUPOJE, YacTo
ocratorca Aas Habaogarens HepocTynuHbiMu. Iloaromy B mocienHee BpeMs CTANIH
NPHMEHATHLCS KOMIUIEKCHbIE HAOMIOAeHNA 38 COCTOAHHEM NPHPOALI, IOJYy4YHUBIIHE
HAa3BaHWE MOHUMOPUH2A OKPYNcalouieil npupodHoll cpedv. (oT naT. monitor — TOT,
KTO HAIIOMHHaeT, Opeaynpesxkgaer). [Ipu Takux HaOIIOJeHHAX OLEHHBAETCH CO-
CTOSIHMAE BCEX IPHPOJHBIX KOMIOHEHTOB, COCTABIAETCHA IPOTHO3 UX M3MEHEHUIl Moz
BJIMSTHHEM XO3AHCTBEHHOH MeATelbHOCTH denoBexa (puc. 178).

Ilo macmiTady MOHHTOPHHT MOKeT OBITH JIOKAJIbHBIM, PErMOHAIbHBIM H IJO-
Gannubiv. Ha riofalpHOM yPOBHE 3a7a4M MOHMTODHHTA OCO0EHHO clI0KHBI. Ecam
MOHHMTODPHHT JIOKAJbHOTO ¥ DPErMOHAJBHOI'0 Macinraba, Kax NpaBuio, ABIAETCH
3ajadeil oTAeJbHBIX TOCYAapCTB, TO [JIOOAJNBbHBIM MOHMTOPHHI — 3ajada BCeTo

Puc. 177. IoneBrle HAOMIOAeHUA 33 MATDAIMAMY IePEJNETHRIX ITHII
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OueHka
¢akTnyeckoro
e
HatnwogeHna S SRS COCTOSIHUS I
PerynupoBaHue
KadecTsa cpefb!

' i

MPOrHO3 COCTOAHUA i NPOrHO3npyemoro
COCTOAHUA

Puc. 178. Cxema MOHMTODHHTA OKDYIKAaloNIeil IPHPOLHON CpeIEl

MupoBoro coobmecrea. K konny XX B. chopmuposanack riofanbHas cHcTeMa
MOHHTODHMHTa OKPY:Kalomeil npupoaHoil cpeasl. Eé nenm ompejensamorcsa B xome
MeK/YHAPOAHBIX COTJIAINEHUN (KOHBeHIHil) U Jexknapauuii. B macrosamee Bpems
CO37jaHa MHPOBAA CETh CTAHIMH MOHHTODHHTA, HA KOTOPBIX OCYIMECTBIIAETCS Cle-
JKeHHe 3a ONpelleIEHHBIMH [IapaMeTPaMH COCTOSHHA OKpyIKarommed IpHpoxHON
CPebl: KIHMATOM, Ia30BEIM COCTABOM aTMochephl, YPOBHEM YJIbLTPadHOIETOBOTO
U3JIyIeHNA, KOHIEHTPAalWel BelllecTB-3arpsA3HATeNell, Ka4eCTBOM IIPeCHOH BOJEI,
IJI0A0POAHEM I0YB, 6uopasroobpasueM coobmecTs u T. 0. Ha teppuropuu Poccuu
CTAHOHMH MOHHMTODHHIA PACIIOJIOXKEHBI B IIecTH OMOC(EPHLIX 3aNOBeIHHKAX U SB-
JIAIOTCH YACTBIO IIOOANBHEIX MEKIVHAPOIHBIX CeTel.

IKCHePHMEHTHI [103BOJISIOT CJIEUTE 33 JKU3HBIO KAK OTAENbHBIX BHIOB opra-
HH3MOB, TAK H IIEJBIX IIPUPOJHBIX COODIIECTR, B KOTOPLIE UCCIeOBATEIAMHE CO3HA-
TeJIbHO BHOCATCA HEKOTOPBIe U3MeHeHUsA. PasnniaioT IpHPOAHEIE U J1ab0paTopHbIe
9KCHEePHMeHTHI. IIpHpoAHEI# 9KCIIEPHMEHT YYéHbIe IPOBOAAT B TOM CIydae, KOraa
XOTAT HMCCJHEN0BATHh BIMAHHE BHECEHHBIX B TO MJIM HMHOE COOOINECTBO M3MeHeHHH
Ha KHU3Hb TeX MM HHBIX ero oburareneid. Hanpumep, B Xole NpUpPOIHOTO DKC-
TIEPUMEHTa BhIACHAETCA, KAK HBMEHHTCH YMCJIEHHOCTH OJEHEeH W KOCYJb B JIecy,
€CJIH OTCTPEJMBATE KaXIBII I'0J] HEKOTOPOEe KOJIMYECTBO XUITHHAKOB U DPEeryJIaspHO
IOJKAPMJIMBATE JKUBOTHBIX B 3UMHee BpeMms (puc. 179).

JlaGopaTopHbIe SKCOEPHMEHTHl y46HBIE 0OBIYHO MPOBOAAT HAL OTAEAbLHBIMH
Bugamu. Tak, mcciefoBaHMe BIMAHUA MPOAOJKHTEILHOCTH CBETOTO AHS M CIEKT-
PAIBHOTO COCTaBa CBeTa HA IMPOAYKTHBHOCTE KYJILTYPHBIX PACTEHHMH IIPOBOIHTCA B
0COOBIX YCTAHOBKAX MCKYCCTBEHHOTO KJAMMara — KiamMaTposax (puc. 180). B xone
TaKHX 3KCOEPUMEHTOB Y4EHBIe-9KOJIOTH ONPeAeIAIT ONTHMAIBLHEIH Ha00p YCIOBHIA,
HEeOoOXOAMMEIX IJIsi POCTA M PA3BUTHA KYJbTYPHBIX DACTEHHI M 00ecmeynBaIONINX
HMX HAWBBICIIYIO NPOAYKTHBHOCTh — IIPHPOCT 3eJIEHOI MAaCcChl 34 €AMHUILY BDEMEHH.
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Puc. 179. 3uMEAA TOIKOPMKA KONBITHBEIX Puc. 180. JlaGopaTOpHEI 3KCIEPUMEHRT
MJIEKONHUTAKIIUX B JIeCy 10 BBIACHEHHIO TPOAYKTHBHOCTH
KYJBTYPHBIX PACTeHHI B KIHMATPOHE

HWHoOrma obbeKTaMHu JabOpPATOPHBIX 3KCIEPHMEHTOB BBRICTYIAIOT IeJIkIe HC-
KYCCTBEHHO CO3JaHHBIE coobOmecTBa opraEmamoB. Hampumep, B 2000 r. anramii-
CKHe DKOJIOTH BMECTe C apXHTEeKTODAMH W HHKeHEDAMH IOCTPOMJIN OGMOKOMILIEKC
«dnem» (puc. 181). B Hém Oblim obecredeHBI YCIOBHMA BJIAYKHOTO TPOINHYECKOTO
Jeca B cyOTpONIMKOB. B cnenuasibHO MOA06PAHHYIO IOYBY BRICAJHIHM TPONHMYECKHE
U cyOTponMYecKHe PacTeHHs, 3aTeM [OCENHJIHM THIHUYHEIX JJIA 3THX IPHPOAHBIX
c0o00IecTB NTHII, IPECMBIKAIIIHXCHA, 36 MHOBOIHEIX, HACEKOMEIX H JD. ¥ CTAHOBKA

Puc. 181. BuokomMiekce «31eM», PACIONIOMKEHHBIH N0OIU30CTH OT AHIJIMHCKOr0 ropoaKa
Cent-Ocren, sanumaer maomaib B 50 rexkrapos
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HCKYCCTBEHHOI'O KJIMMATA MOALEPKUBAET B OHOKOMILIeKCe He0OX0MUMYIO TeMIIepa-
TYPY, BIAKHOCTH ¥ I'a30BBIH COCTAB BO3AyXa.

Mopexuposanue (ot jgar. modulus — obpaseln) Kax MeTOJ 9KOJOTHYECKHX HC-
caeZ0BaHUH 1aéT BO3MOMKHOCTH CO3JAaBaTh MOJEJIH, T. €. 3aMECTHTEe/IH PealbHBIX
OHOJIOrHUeCKUX OOBEKTOB M IPOIECCOB, MCCIENYS KOTOpPBIE YYEHBIE IIONYYalOT
CBeIeHHA O KH3HeJeATeIbHOCTH IPUPOIHLIX COODIIECTB M IKOCHCTEM.

Mogmenu MoTyT GBITE PeATbHBIMHA | HAeadbHBIMU. Hanpumep, peaJbHOH MOJeIbI0
2KOCHCTEMBI IPECHOTO BOJ0EMA ABJSAETCS KOMHATHBIN akBapuyM (puc. 182). B ném
NPHCYTCTBYIOT BCce HEOOXOZMMEIe KOMIOHEHTHI SKOCHCTEMEI: CBeT, BOJa, BO3AVX,
TDYHT, DACTEHUS, }KUBOTHLIE U MUKPOOpranuaMel. Mayuas obuTareseil akBapuyma,
BBISICHAA CYIECTBYIOIHE B3ANMOCBA3ZH MEKIY er0 KOMIIOHeHTaMu (BIUSHUE CBETA,
ra30BOTO0 M MOHHOTO COCTABA BOAEI Ha JKHM3Hb PACTEeHWH M JKHBOTHBIX M o0paTHOE
BIMAHHE OPraHM3MOB HAa HEOPraHMYECKYIO CPely aKBapUyMHOM 2KOCHCTEMEI),
MOYKHO IIOJIYYHTh HEKOTODEIE NPEJCTABIEHUSA O CTPYKTYPEe W (DYHKOHOHWDPOBAHHHU
IPHPOSHON SKOCHCTEMBI IIPECHOTO BOAOEMA, HATIPUMED 03€pa MW DPeKH.

HpeansHble MOJEIH MOTYT OBITH BepOATLHBIMEM M MaTeMaTHUYeCKHMH. B oTan-
uHe OT peajbHBIX, HAeallbHBIE MOJE]IH IPEACTABJIAIT cO00H YCIOBHOE ONMHCAaHHEe
CHCTeMBI-ODHTHHANA C IIOMOIILIO CJIOB, rpaduuecKux M300parkeHUH WJIM MaTe-
MaTHYeCKMX 3HakKoB. Hanpumep, BepbanbHBIE MOAEIH 3KOCHCTEM IIPEICTABIIAIT
coboi#l omMcaHWe HM3y4aeMOH 3KOCHCTEMBI, KOTOpOe BKJIOYaeT Hay4YHBIH TeKcT,
COIIPOBOK/JaeMBbIil GJI0K-CXeMOil 3KOCHCTEMEI, Ta0IHIIaMu, rpaduKaMy 1 APYTUM M-
JIIOCTPATUBHBIM MaTepHaaoM. [Jifg KOMMYeCTBEeHHOM OEHKH JUHAMHUKY IOy IAIIHI,
cOOBIIECTE OPraHU3MOB, SHEPIeTHKH 3KOocHucTeM Dojee MOAXOAAT MaTeMATHUYeCKHe
MOJeJH, CPeAd KOTOPBIX BBIAENAIOT aHAJIUTHYECKUe (JUCKPEeTHBIe, TOUeUHEIE) U
YHCJeHHble, WM MMUTAIIHOHHEIE. ¥ MaTeMaTHUeCKHX Mojejiell B KauecTBe aje-
MEHTOB BBICTYIIAIOT MaTeMaTHYeCKHe IeDEMEeHHBIe, PACCMATPUBAEMBIE Ha KAKOM-TO
KOHKDETHOM HHTEepBajle BpeMeHH. JTH MOJEe/JH AT BO3MOMKHOCThH IIPUMEHATH B

Puc. 182. KoMBaTHEIH aKBADHYM — MOJIeJIb SKOCHCTEMbI IPECHOTO BOZOEMa
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9KOJOTHYECKHX HCCIeJOBAHUAX MEeTOJ NnpozHO3uposanus (0T rped. prognosis —
npeaBHAeHNe, IPEICKA3aHWe) — HAYJYHOE NpeJBHIeHNe BEPOATHBLIX COCTOAHHIH
MONYJIANKTH, co0DIIECTE, SKOCHCTEM, a TAKIKe OKPYIKAaIoIel cpe/ibl, oIpeieldeMbIX
€CTeCTBeHHBIMH IIPOIECCAMH H BO3ZEHCTBHEM YeI0BeKa.

Memodst axonozuu: noneavie HaAOLI00EHUA, MOHUMOPUHE OKpYNcarouell npu-

podHoiL cpedbl, IKCNEPUMEHM, MOOELUPOBAHUE, NPOZHO3UPOBAHLE.

Bonpocbl u 3apgaHusa

1.

2:

OnuwKTE, KaK y4EHbIE NPOBOAAT NONEBbIe HABMIOAEHNSA 33 NPUPOAHBLIMK COOBLIECTBAMM.
B 4y&M OrpaHn4eHHOCTb 3TOr0 HAY4YHOr0 METOAa MO3HAHUS XUBON npupoabi?

Y10 Takoe MOHWUTOPWMHI OKPYXAKLWER NpupoaHoi cpeabl? Kakum no macLiTaby oH Bbi-
paeT? KakoBbl Lenu rmobanbHoro MOHUTOPUHIA OKPYXAIOLLEA NPUPOAHOI cpeasl? Kakoe
3HaYeHne OH UMEeeT OJ19 BCEero MmpoBsoro coobuiectea?

KakoBO 3HAYEHWE IKCMIEPVUMEHTOB B 3KOMOMMYECKUX UCCNenoBaHnax? Hem npupoaHbIi
3KCNepMMeHT oTAnYaeTcs ot nabopaTtopHoro? B kakux cny4asx npoBoaaT nabopaTopHbIi
akcnepumeHT? MpreeanTe NpUMepsl MPUPOAHbLIX U N1ab0PaTOPHBIX 3KCNEPUMEHTOB.

B kakux cny4aax npuMeHaeTcs MOLenupoBaHue B 3KONOrM4ecknx nccnenoBaHunsax?
OnuwUTE OTINYME PeanbHbIX U MAeanbHbiX MOAENeh B 3KONOrUn.

Mpoeenute HabniopaeHue 3a obutaTensammn KOMHATHOrO aksapuyma. Kakoe 3HaueHwe
WMEIOT CBET, BO3MyX, BOAA, MPYHT AN1sl PACTEHWUIA 1 XUBOTHbIX aksapuyma? Kak ucnosb-
3YI0T 3TV KOMMOHEHTHI MUKPOOPraHn3mbl? Kakve ycnosus HeobxoauMo nogaepxusarb
B aksapuyme? Pesynbratel HabniogeHna odopmute B BUAE NPOEKTA.

HdononuntensHas nHpopmayuns

Tabauya 4
H3 HCTOPHH 3KOJIOTHH
JlaTte: OcaOBHBIE COOBITHA M HMEHAa YIEHBIX
384—322 rr. ApucToTessr — OCHOBOIOJIOMHHMK 300JIOTHH — OIIMCAJ CBBILIE 500
IO H. 9. BHIOB JKHBOTHBIX, PACCMOTDEB JEeTAJLHO MX IOBeleHHe, o0pas Kua-
HH ¥ CIHOCOOBI 3alIUThI
371—280 rr. TeodpacT — OCHOBONOJOKHHUK OOTAHUKHN — IPUBEJ CBeIeHHsA O CBOe-
o H. 9. o6pasuy pacTeHHil, IPOU3PACTAONIAX B PASHEIX YCJIOBHAX, O 3aBHCH-
MOCTH UX (POPMBI OT KJINMaTa ¥ IOYBEL
XVIII . B rpyaax C. I1. Kpamennukosa, U. H. Jlenéxnua, II. C. Ilanxxaca

VKasHIBAETCH HA BAAHMOCBASH MSMEHEHUH KINMaTa ¥ PacTHTENbHOCTH,
skuBOTHOTO Mupa Pocenu

1843 r. A. TymGonspa B kHHTe «KocMOC» 3aJI03KHJI OCHOBBEI BKOJIOI'HIECKOr0

HaIpaBJeHus B reorpaduu pacTeHHi

1814—1858 rr. | K. @. Pyabe npomaraggupoBaj HeOOXOJHMOCTb H3YyUeHHs B3aHMOOT-

HOIIIEHWH MKHUBOTHBIX C OKPYKAKIAM MHDOM

1866 r. 9. lexkKeab HasBaJ HOBYIO HAYKY 9KOJOTHeH
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ITpodonxcenue mabn. 4

Harst OcHoBHBIe COGBITHA H HMEHA YIEHBIX

1877 r. K. Mé6uyc paspaboran yuyerue o GmoneHose — coobIIecTBe coBMecT-
HO OOHTAIOIMUX OPTaHU3MOB

1884 r. . BapMUHT BBEI MOHATHE *KU3HEHHOM (hopmEl pacTeHHI

1896 r. A. H. Bexeros B kuure «[eorpadus pacrenuii» smepsrie copmyu-
poBaa DOHATHE OHOJOIHYECKOT0 KOMILIEKCa

1910 r. Ha III BoramwyeckoM koHrpecce (Bpioccens) sKoIOrHA pacTeHnit OuLIa
DasjesleHa HA /IBa HANPABJIEHHUA: aYTIKOJIOTHIO M CHHIKOJIOTHIO; IO3/HEe
TAKOe JeJIeHHe PACIIPOCTPAHHJIOCh W HA 9KOJIOTHIO KHBOTHBIX

1925 r. B tpynax P. Ilapka, 9. Bepaxecca, P. MaKKeH3H 3aJI0/KEHEI OCHO-
BBl COIMATBHON 3KOJIOIUH

1926 r. B. WM. Beprajackuii B KHure «Brocdepas M3NOKMI OCHOBHEIE TOIO-
HEHHA CBOEr0 YUeHHUS O KHUBOH obosiouxe SeMau

1930-e rr. B rpyaax Y. Barora ohopmuiack NONYJIATHOHHAA 3KOJIOTHAI

1933 r. I. H. Kamxapos B kaure «Cpena u coobmecTso» paspaboran Teope-
THYECKHEe OCHOBBLI CHHIKOJIOTHH

1935 r. A. Tercnu BHIABAHYN 1 060CHOBAN NOHATHE YKOCHCTEMBI

1940 r. B. H. Cyxaués paspaboTan TeopHIO GHOTeONeH03a

1942 r. P. JluazeMan npejtToMmuI MeTOIB TOTHOTO PACUETa 9HEPreTHYECKO-
ro fajaHCca SKOCHCTEM

1960-e rr. VuéHBIMU U3 PASHELIX CTPAH MHDA B PAMKAX MesxayHaposHOit 6HoI0rH-
9eCKOH NPOrpaMMEI NOACYUTAHA MAKCHMAJBHAS OHOJOIHYECKAS npo-
AYKTUBHOCTH 3eMJIM; Ha 9KOJIOIHYECKON OCHOBE BOZPOAMIOCH yUeHue
B. 1. Bepraackoro o 6uocdepe

1962 r. P. Kapcou onybnuxosana keury «Besmonsmas BeCHa», B KOTOPOH
BIEPBEIE GBLIM TOAHATEL POGIEeME] 3arPASHEHNA OKPYIKAKOIeH Ccpessl

1966 r. B. KomMoRep B kHuTe «BaMBIKAIOMINH KPYT» chOPMYIHPOBAT YeThI-

Pe (DyHIAMEHTANBHBIX 3aKOHA SKOJOTHH, BAKHBIE /s GYAYIIEro ue-
JIOBEYECTBA H NPHPOLHOM Cpefibl

1967—1972 rr.

MexayvaaponHas nporpamma «Yesnosex u buoctepa» CTEMyIHpPOBasia
MHOT'OYHC/IEHHbIE HAYYHEIE MCCIeJOBAHNUSA B PASHBIX 00JACTAX SKOJIOIHI

1968 r.

A. Ileyuen ocHOBAN PuMCKHi K1y, WieHb KOTOPOro HAIDABUIIM CBOH
YCHIHA HA PEIIeHNe AKTYaJbHBIX IPO0IeM COBDEMEHHOCTH IIyTEM pas-
PabOTKH HOBOrO HANIPABJIEHUA B 9KOJOIHH — TJI0BATBHOTO MOZeIupo-
BaHHUA NPHPOAHBIX H COIHAJIBHBIX IPOIECCOB

1972 r.

A. Mennoya mo sazanuio Pumckoro kayba cosnana MEePBYIO I106aiib-
HYIO0 39KOJOTHYeCKYI0 Moznent «IIpenensl pocra», ocHOBaHHVIO HAa ou-
HamMuke 225 mokasareseil, BLIZBABIIVIO GYPHYIO KPHTHKY CO CTODPOHBI
PAZa TONUTHYECKHX JeATesell HEKOTOPHIX CTPAH MHpa

1972 r.

Cocrosnace I MesxayHapogaas KOHGEPEHIUA 110 OKPYIaIOIIel cpeje
(Crokronbm); opraEuszoBana cayxba riodamrsHOrO MOHHMTODHHIAa 3a
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Jater OcHoBHBIE COOBITHS M MMEHA YYEHBIX

COCTOAHMEM OKpY:Kalomeil IPUPOSHONR CPeJbl, IOJYUYEHbI IepBhie IJI0-
OanpHEIe JaHHBIE O COCTOSHHM BO3AYXA, BOALI U T, II.

1975 r. I0. Ongym onybauxoBan KEUIY «OCHOBBI 3KOJOTHH», OKA3ABIIVIO
OrpPOMHOe BIHAHHE HAa CTAHOBJIEHHE SKOJOTMYECKOr0 CO3HAHMA MHO-
Ir'dX YY€HBIX, pafoTaBIINX B PA3HEIX 00JIACTAX €CTeCTBEHHEBIX HAYK

1992 r. Cocroanacs II MesxayHapoaHas KOHQePeHI U 110 OKPYIKatomei cpeae
u pasBuTHO (Puo-ae-Haneiipo), Ha KOTOPOii GBLIM HAaMeYeHbI OCHOBHEIE
IYTH YCTOHYHMBOTO PA3BHTHA MHPOBOrO coobimecTea M ObLTa NPHUHATA
nporpamma «Iloeectka nua Ha XXI Bex»

2002 r. Ha Cammure «Puo+10» (MoxanrEec6ypr) chopMyIHPOBAHEI IEIH TEHI-
CcAYENIeTHHA, DEATU3AIAA KOTOPEIX OyaeT criocofCTBOBATE YCTOHIHUBOMY
Pa3BHTHIO MHDPOBOTO COODIECTBA M COXPAHEHHID OKDPYIKAaIOMmeld cpeasl

BblBOAbI MO IJ1ABE 6

OKOJOrHA — HAYKAa 0 B3AHMMOOTHOIIEHUAX OPraHHU3MOB MeXXJay coboii m c
OKPY:KaIIleil HeopraHWYeCKOH NpUPOA0H, WM HayKa O CTPYKTYpe U (QyHKIHO-
HUPOBAHUM HAJOPTaHU3MEHHBIX OHOJOIMUYECKHX CHCTEM: MOMYJIAIUMi, cOOBIIecTE,
OuoreonesHo30 u 6uocheprr. OpopMierre dKOJOTHH KaK HAYKH IPOH30ILIO BO
BTOpo# mosoBuHe XIX B.

B macrosimee BpeMA SKOJIOTHA COCTOMT M3 HECKOJBKHX DPasfesioB, H3y4aloImux
Kak o0Ile BOIPOCHI B3AMMOOTHOIIEHHH OPraHM3MOB M CpejAbl O0MTAaHUA, TAK H
YacCTHBIe, IPDHKJIadHbIE ACIIeKThI, CBA3aHHBIE C CYIIIECTBOBAHHUEM OTHAeJIbHBIX BHO0B,
COOOIIeCTB OPraHM3MOB, 9KOCHCTEM, B IEJI0M BCeil MPUPOALI U YeJIOBEeYeCTBA.

Jna pemeHna 3a7a4 3KOJOTHH YYEHBIE HCIOOJAb3YIOT PadHbIe METOABI MCCIEN0-
BAHWH: IOJIeBBIe HAOMIONeHNS, 9KCIePUMEeHTHI B Mofennposanue. B mociennee Bpe-
Ms B CBA3H ¢ 000CTPEeHMEM SKOJIOTHYEeCKHX IIpobyeM ocofoe BHUMaHHe YAeNSeTCH
NPOBEAEHUI0 KOMILIEeKCHBIX HaOJIIO[eHHH 3a COCTOAHHNEM IPHPOALI — MOHHTOPHH-
Iy OKpyKamwieil IpupPogHOH cpeabl. CnenuduYecKUM METOLOM 3KOJOTHH ABIAET-
cfA MOJeJUpPOBaHKWE, OCHOBAHHOE HA CO3MAaHHWHU MOJEeNell — 3aMeCTHUTeJel peaJbHBIX
NPUPOAHBIX 9KOCHCTEM. ITOT METOJ VIEHBIE UCIOJL3YIOT COBMECTHO € APYIHMH Me-
TOLAMHE MCCJIeIOBAHHI, MOSBOJAKINAME HE TOJIBKO BBIACHUTH CYIIECTBYIOIIEe CO-
CTOAHHE BHUIOB, COODIIECTB OPraHM3MOB, 9KOCHCTEM, HO COCTABHTEL IPOTHO3 X H3-
MEHEeHHH I10J] BIUAHUEM JeATeJLHOCTH YeIOBEKAa.

Tembl foknapoe, pedeparoB U NPOEKTOB

1. Kparkasi uctopusi 3Konoruum.

2. Bkonorus — Buonorusa oKpyxalwuwen cpeasbl.

3. MeToabl 3KONOrM4EeCcKUX UCCNeaoBaHuni.

4. MobanbHbliAi MOHUTOPUHI OKPYXaloWen NpUpoaHOA cpeabl.
5. AkBapuym — WCKYCCTBEHHAs 3KONOrv4yeckas cucrema.
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rmasa7. OPrAHWU3Mbl U CPEOA OBUTAHUSA

§43. Cpeabl oOMTaHusa opraHu3mMos

S PaccmoTpuTe puc. 183—187. KakoBbl ycnoBus cpefbl 06UTaHWa M300pakeH-
2 HbIX OPraHM3MoB? Kakoe BO3eiCTBME OHW OKa3biBAIOT HA OPraHW3ambl?

Bce opraEMaMEl CYIIECTBYIOT B ONpPEAeNEHHON cpesie obuTaHna (cpee KHU3HMN),
KOTOpas OKAasbIBAeT HA HUX NPAMOEe M KOCBeHHOEe BO3JeHCTBHA.

Cpena oOMTaHHA — 9TO COBOKYIIHOCTH YCIOBHH KUBOH M HEXXHBOU IPHUPOIEI, B
KOTOPBIX CYINECTBYET NaHHBIH OPraHnu3M, MONyJIANUA WJIHX BAJ U ¢ KOTODEIMH OHH
HAXOJATCA B IPAMBIX MM KOCBeHHEIX B3aMMOOTHOIIeHHsAX. Ha 3eMie pasnmyanoT
ueThIpe cpeibl 00OMTAHHA OPraHM3MOB: BOAHYIO, HA3€MHO-BO3AYIIHYIO, IOYBEHHYIO
U BHYTpHOpPraHuaMeHHYI0 (puc. 183).

Cpeznoii, B KOTOpPOii BOBHHKJIA KHW3Hb, OblTa BoJA. B mpomecce HCTOPHYECKOrO
Pa3BUTHA OPraHU4YeCcKoOro Mupa OpraHM3Mhbl OCBOMJIH BOIHYH cpeny OGHTHHHH H
BBIIIJIM M3 HEE Ha cyury. 3arTeM, 3acejHB Ha3eMHO-BOSAVIIHYIO CPeLYy U CO3AaB B

Puc. 183. Cpegsl oburanusa (cpeasl »u3au): | — BoaHas; 2 — HABEMHO-BO3AYIIIHAA;
3 — mnouBeHHas; 4 — BHYTDHOPraHH3MeHHAA
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IpoIiecce CBOeH KM3HEAeATEeTbHOCTH N0YBY, HEKOTODEIE OPIAaHU3MBI HEDEIlId K
no4YBeHHOMY 00pasy xu3Hu. OZHOBDEeMeHHO C OCBOEHHMEM OPraHu3MaMM BOIHOM,
Ha3eMHO-BO3YIITHON ¥ IOYBEHHON Cpel MOABHJINCH OPraHN3MBbI-ITADA3HTEI, CPEIOM
00uTaHUA KOTOPHIX CTAJH ADYTHE JKHBEIE TeJa IPHDPOLL.

Bopnaas cpena oomTaHMs. JTO caMasd pPACIIPOCTPAHEHHAd HA Hallel IJIaHeTe
cpena oomraaua. Ona ob6benqumEger MupoBo# OKeaH, KOHTHHEHTAJbHBIE BOJOEMEI
¥ IoJ3eMHEIe BOABI. Boga Kak cpega MMeeT IeJbIH pAj clenu(HUyecKHX CBOMCTE:
OOJBIIYIO IJIOTHOCTE, CHJIbHEIE Iepelajikbl JAaBIEHHA, OTHOCHTENBEHO MAJIOE COmep-
JKaHHEe KHCJIOPOJa, BEICOKYIO TEILJIONPOBOAHOCTE H OrPAHMYEHHYIO IPOHHUIAeMOCTh
nnsa ceera. Kpome Toro, Bofla — XOPOIIHI pACTBODHMTENh: MHUHEPAJIbLHBIX M OPraHu-
YeCKHX COeIMHEHHWH, HeoOXOAUMBIX O0MTAIINM B Hell OprasuaMam.

Bricokas miaoTHOCTH BogHOH cpeanl (B 700 pas Gosble, ueM BO3LyXa) CO34a-
8T 118 00MTAOIIHX B Hell OPraHm3MOB BO3MOKHOCTE ONOPEI. Tak, OZHOKJIETOYHEIE
BOJOPOCIH, IIPOCTeHIIne, MeAy3bl, MeJKHe PAYKY MMelOT PasHooOpasHble BBIPOCTEI
HA TeJie, YBeJIUUYHBAIOIIHE IIOMALb COMPHKOCHOBEHHA ¢ BOZOM, UTO obecreunBaeT
UX IUIaBydecThb. [[pyrue BojHBIe ofWTaTesn, HAIpUMED PbIObI, YAepP:KHUBAIOT CBOE
TeJI0 B TOJIIE BOALL 6Jiarofaps miIaBaTeIbHOMY IIy3BIPIO HIJIH XHPOBBIM BKJIIOYEHHN-
am. ConpoTuBJIeHNe BOABI AKTHBHO ILIABAIOIIHE BOJHBIe OPTaHM3MBI IPEO0JIeBa-
for O6aarogapa obrekaeMoit ¢opMe Tesia ¥ CHeOUaJbHBIM OPraHaM IepelBUIKeHUsd,
HaIpHMep TAKMM, KAaK IJIABHHUKH y peIO (puc. 184).

V6nIBaHMe cBeTa MO Mepe MOTrPYIKEHus Ha INIyOMHY OrpaHMYMBaeT pacupocTpa-
HeHHe B BOIHOH cpeje PACTEHWII, KOTOPBIM CBeT Heobxogum [Ausa nponecca doro-
cuHTe3a. Ha »KHBOTHBIX HEJOCTATOK CBETA CKasbIBaeTcd MeHbIIe. Pribbr u MoLIIO-
CKH BCTpeUaroTes Ha IIIyOMHAX B HECKOJIBKO ThICAY MeTpoB. HegocTaTok KuCIOpO-
7ia B BOJe KOMIEHCHPYETCH Y BOJHEIX OPraHU3MOB Ka0epHBEIM JbIXaHHeM WJIH Jbi-
XaHWueM, OCYIIeCTBIAeMbIM IyTéM Auddysun depes IIOBEPXHOCTH TeJa.

Hazemuo-Bo3aymHas cpega oduTaHua. JTO caMas Pa3IH4Yalolascs 0 9KO0JIO0-
FHYEeCKHM YCIOBHAM cpeja o0MTaHMA, uTo 00yCcIOBAMBaEeT OoMbIIoe pasHooOpasue
HACeJSAIOMUX eé oprainaMoB. HaseMHO-BO3/yIIHAS cpeJla XapaKTepU3yeTcsa HU3KOH
IUIOTHOCTBIO M JaBIeHHeM, BLICOKHM CoJep:KaHMeM KHCJIOpoja H oDHIueM cBeTa.
Eil cBoMcTBeHHBI 3HAYHUTEIbHEIE CYTOYHBIE M CE30HHBIE TeMIIepaTypHbIe Hepernaikbl
¥ HepaBHOMEPHOe paclipelieJieHHWe BJIATH.

Puc. 184. Opranuamsl — oGHTATENIH BOTHON CDEIbI
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Puc. 185. Opranusmel — 0OHTATE/IH HA3€MHO-BO3AYITHOMH CpeJbl

Oprasusmel — ob6HUTaTEIH HA3€MHO-BO3IVIIHOM cpelbl — MMEIOT DAL OOIIHX
depr crpoeHusa. Tak, y pacTeHHIl M JKHMBOTHBHIX B IIPOIlECCe SBOJIIOIHH DA3BHIIHCH
OIIOPHBIE U MPOBOJAIINE CHCTEMbI, MEXAHH3MBI TEPMODETYIAMANY M ALIXAHWA, 3a-
IIUTHEIe 00pa3oBaHMsA, IOMoOrammue chepeds e HIUTHYIO B YCIOBHAX CYIIH BAATY.
BonesmuHCTBO 00HTaTesneil HA3eMHO-BO3AVITHON CpeAbl AKTHBHO NEepPeIBUIal0TCH,
B CBfI3HM C YeM Y HHX NOABHIIHCH PBIYAXKHBIE KOHEUHOCTH, COeJHHEHHBIE CyCTaABaAMH,
a Y HEKOTOPBIX — KPBLIbA H BBIPOCTHI, oOecneunBaomiue noiaér (puc. 185).

Ilousennas cpena oburanmua. [Tousa npejgcraBaseT cobOM PHIXJILIN TOBEPXHOCT-
HBIN CJION CYyIIH, 00pa30BAHHBIM JeATENbHOCTLI0 OPraHU3MOB U BANAHNEM KJIHNMATA.
IlouBa cOCTOHT M3 TBEPABLIX YACTHIl, OKPYIKEHHBIX BO3AYX0oM u Bojoii. Kax cpeza
oOHTaHUA IIOYBA XapaKTepusyercs 00JBIION MI0OTHOCTHIO, OTCYTCTBHEM CBeTa, He-
3HAYUTeJIbHBIMH TeMIIePATYPHEIMY KOJIe0AHUAME, HU3KUM COEPyKaHNeM KHCI0poa
H JOCTATOYHO BEICOKHM — YIVIEKUCJIOTO rasa.

J1a oprasEu3MoB, JKUBYIIHAX B I0YBE, XapaKTePHEI OIIPeeIEHHbBIE 0COBEHHOCTH.
Tax, mouBeHHEIE YKMBOTHEIE — UEDPBH, KJEIIH, HACEKOMbIE, KPOThl — HUMEIOT HeDOIb-
IIHe PasMephl TeJla, IPOYHbIe KOMKHBIE OKPOBHI, ¥ HUX, KAK IPABHJIO, OTCYTCTBYIOT
oprassl 3apeHud (puc. 186). HakomieHHbIe B II0YBE OTMEPIIINE YACTH DACTEHUNA U AHBOT-
HBIX 00ecneYnBalOT sHepruel oOMTAIOIIHX B IOYBE IPOCTEHINNX, DAKTEPHH U IPHOBI.

Puc. 186. Oprarmsmel — o0HMTATENH MOYBEL
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Puc. 187. OpraEuaMbl — ofuTaTeu BHYTPUOPIaHU3MEHHOH CDejbl

BayTpHOpraHM3MeHHas cpexa obuTaHud. JTa cnenunduyeckas cpena obuTaHUA
IpeACTaBIeHA TEJAaMU CAMHX OPraHH3MOB — DaCTEeHHAMHM, XHUBOTHHIMH, B TOM
yuesre u yesoBexoM. OHE HCIONB3YIOTCA ADYTHMHE OPraHH3MaMHU, IJIaBHEIM 06pasoM
[napasUTHYeCKMMHU GaKTepHAMM, rpubaMy U HEKOTOPHIMH GECIIO3BOHOYHBIMH KA~
BOTHBIMH, a4 TAKe CHMOMOTHMYECKIMH IIPDOCTeHINUMHI U BOAOPOCIAMM, B Ka4eCTBe
MecTa /IS JKM3HW W HCTOYHWKA IMUTATeNbHBIX BemecTs (puc. 187).

BayTpuopraHu3MeHHasA cpejia UMeeT PAJ TPeNMyIecTs: crabuILHEIe TeMIepa-
TYDHBIE U TA30BBI€ YCIOBHSA, JOCTATOUHOE KOJINIECTBO BOJBI M IIMIIH, BaIHAIEHHOCTE
0T HeGIATONPUATHEIX BHEIIHNX BO3JeHCcTBHUI. BMecTe ¢ TeM OPTaHM3MEI-IAPASHTEI 1
CHMOMOHTHI MCIIBITEIBAIOT PAZA TPYAHOCTEl, CBABAHHLIX ¢ 00pasoM KusHu. [1aBHBIMU
W3 HUX ABJISIOTCA OTPDAHMYEHHOCTD KHU3HEHHOTO IIPOCTPAHCTEA, CJIOKHOCTE PAcIpo-
cTpaHeHHs NapasuTa U CHMOMOHTA (OT OHOTO XO3AHHA K IpPyroMy) ¥ OTBeTHEIE 3a-
IIMTHBIE PeAKIHH CO CTOPOHBI OPraHN3Ma-X03AHHa.

TIoCTOSAHCTBO YCIOBUM OOMTAHUA IPHBENIO K TOMY, YTO Y MHOTMX OPraHU3MOB-
apasuToB, HAIIPHMED JIEHTOYHBIX UepBeii, B IPoIlecce 9BOIIONUH PON30ULIa yTpa-
TA OPraHOB IepeJBMIKEHUs, YYBCTB 1 nuuieBapeHusd. CI0KHOCTh PACTPOCTPAHEHUA
mapasuTa OT OQHOTO XO3:HHA K APYTOMY KOMIIEHCHDPOBAJIACh KOJIOCCaJIBLHOM IJION0-
BHTOCTBIO [IAPASUTHYECKUX OPraHU3MOB. ¥ MHOTHX ITapasuTOB B OTBET HA JeHCTBHe
OpraHM3Ma-X03sgHHA BRIPAOATHIBAIOTCA CHEIHANIbHBIE NpUCcIoCco0NeHrNsA — IJIOTHBIE
MOKPOBBI Tela, 0co0ble OpraHbl IPUKDEIIeHHs, N03BOIAI0NIHe HM YAEePHIBATECH
B TeJie, IPOTHBOCTOATE 3AIIUTHBEIM DeaKIHAM.

Cpedvr obumanus (Hu3nu): 600HaA, HA3EMHO-6030YULHAA, NOYEEHHAA, BHYM:
PUOPZAHUIMEHHASL.
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Bonpocbkl u 3apaHua

1. 4ro takoe cpepa obutaHusa opraHuama? M3 yero oHa cknagbliBaeTcs?

2. KakoBbi 0COBEHHOCTU BOAHOW cpeabl 06uTaHmsa? B 4EM NpossnsioTes npucnocobnexus
0praHn3mMoB K XnsHu B Boae? MNpueeaute npumepbl.

3. Kakumu ycrnoBusiMu xapakTepusyeTcs HasemHO-BO3/yLuHas cpeaa obutanua? Kakue
NpUCrNocobneHna NMEIoTCS Y OPraHW3MOB K XU3HW B HA3EMHO-BO3AYLLHOM cpene?

4. B 4&m 0COBEHHOCTIN NOUBEHHOI Cpeabl 06UTaHns? Kakosbl NpUcnocobneHns OpraHuaMos
K Xu3Hu B noyse? MNpuBeauTe npuMepsbl OPraHMamMoB — obutareneii rnoyssbl.

5. Kakosbl 0COBEHHOCTM BHYTPMOPraHU3MEHHON cpeabl 0BuTaHus? B 4éM nposBnsioTcs
NpPUCNoCcoGNeHns OpraHM3MoB K BHYTPUNAPasUMTUYECKOMY 06pasy Xu3HWU?

§44. Akonoruyeckue dakTopbi
M 3aKOHOMEPHOCTU UX OelCTBUS

3 ) BcrnomuuTe, B 4EM NposBRaoTCs npucnocobneHus OpraHn3mMoB K cpeae obu-
- TaHus. Kakne ycnoems SIBNAI0TCA ONPesensiouwyMi B pasHbix cpepax?

Cpezna oburannsa XxapaKTepH3yeTCA DKOJOTHUYCCKUMI (haxTOpamMu, KOTOpEIE CO-
CTABJIAIOT €€ JKHUBOH M HEXKUBOM KOMIOHEHTHI. Bce KOMIOHEHTEI cpefibl, B KOTOPOit
JKHBET OPraHMU3M, OKA3bIBAIOT HA HEr0 Pa3IHYHOE BO3feilcTBHE.

Ixoaoruveckne paxropsl. OTaebHbIe PH3HKO-XUMUYECKHE B BHOIOIHUECK e
VCJIOBHA Ccpefbl O0HTaHMA, OKa3bIBAOIINE PA3THIHOE BO3AeHCTBHE HA ocobu, mo-
OyJIANWE W IPHPOAHEIE cOODIECTBa, HASLIBAIOT AK0A02UYLECHUML gaxmopamu (or
Jart. factor — menaronmmii, NPON3BOJANIHAI).

ITo xoMmouenTaM cpefbl oGuTaHNA pasau4amT abHoTHYecKHe, ODHOTHYECKHe
¥ aHTPONOTeHHbIE IKOJOTHYECKHe (DAKTOPhI. AGuomuveckue paxmopst (0T rpeu.
@ — 4YacTHNa OTPUNAHUA U biotikos — KMSHEHHBIH, KUBOH) — BCe YCIOBHMS He-
KUBOM NPUPOABI: KAMMAaTHYeCKHe (CBEeT, TeMmeparypa, BJIAXXHOCTb, JaBJIEHHE),
IIOUBeHHbIE (MEXaHWYeCKas CTPYKTYPA IIOYBEI I €6 MHHEDAILHEIH cOCTaB), oporpa-
Gbuueckue (peabed mectHOCTH). Buomuueckue gaxmopwvr — see (hopMBI B3auMO el -
CTBUA OPTAaHU3MOB APYT C JPYIOM (BIMAHME XNBOTHBIX HA PACTEHMH, PACTEHHI Ha
FKUBOTHBIX, MHKDOOPTaHM3MOB HA PACTEHHMSA U 3KUBOTHEIX). AHmponozenwvie par-
MOopblL — BUJBI 9€JI0BEYeCKOH NeATeJbHOCTH, NIPUBOAALINE K U3MEHEHHAM [IPHUDO-
ABI KAK CPe/ibl OOMTAHUSA ADYTHX OPraHU3MOB H HEIOCPEACTBEHHO BIIMAOINE HA UX
’HU3HD (3arpAsHeHHe cpe/bl OOUTAHUA, 0X0TA, PHIBOIOBCTBO, BBIpyOKa JIeCOB, pac-
namiKa crenei, ocymenue 60J0T, A06bIYA ITOIE3HBIX HCKOMIAEMEBIX W T. B.):

HeiicTBue 3K0OrHYEeCKHX (DAKTOPOB HA OPraHM3MEL DKOIOIMYeCKHe daKTOpEI
BJIHAIOT HA OPraHU3MbI no-pasdHomy. lleiicTBya kak pasdpaxcumenu, OHHM BBEI3HIBA-
IOT OTBETHBIE PEAKIHH OPraHU3MOB (DH3MOJOTMYECKOT0 B GHOXHMHUYECKOT0 Xapak-
Tepa. Hanpumep, normxenue TeMmepaTypsl BO3AyXa HIH BOJABI IPHBOAHUT K 3aMe[-
JIEHHIO O0MeHa BeljecTB Y XOJIOAHOKPOBHbBIX OPraHH3MOB, BHI3bIBAET Y HUX CHUMKe-
HUe YPOBHA PaboThl (hepMEHTOB U NEpexo K HeaKTHBHOMY JKHU3HEHHOMY COCTOS-
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HHIO. [leficTBYA KaK 02PAHUYUMeNY, SKOJOTHIECKHe (DAKTODPHI AealoT HEBO3MOMK -
HBIM CVIIECTBOBAHHMSA TEX MJHW MHBIX OPraHU3MOB B KOHKDETHEIX VCJIOBHAX CPeIHI.
Tak, HeJOCTATOK BJATH OrPAHHYHBAET PACIPOCTDaHEHHE DACTEHHH M KHUBOTHBIX B
nycreiaax. eierBysa kak modu@uramopsl, sKOJOTHUecKHe PaKTOPLI IPUBOAAT K
CTPYKTYPHO-(OYHKIIMOHAJILHBIM M3MEHEHHAM OpraHu3MoB. Hampumep, mOCTOAHHO
AVIOI[HE CHJIbHBIE BETPHI CIAYKAT NPUYUHONH (JOPMHUPOBAHHUA ¥ epeBbheB H KycTap-
HUKOB QIaroBelXx KpoH. [elcTBYs KaK cuzHabl, 9KOJOTHIECKHEe (PaKTOpPhl HHGOD-
MHDYIOT OPTAaHH3MBbI 00 H3MeHeHuAX Apyrux daxropoB. Hanpumep, yOniBanue cBe-
TOBOTO AHS CAYKHUT CATHAJIOM JJIs OTJETA DePeJETHRIX IITHI, B TEIJIble Kpas, IOL-
TOTOBKH MJIEKOTTHTAIONINX K 3WMOBKE.

Hapany ¢ pasmoobpasmeM HeHCTBHA SKOJOTHUECKHX (PAKTOPOB CYIIECTBYIOT
0bIIHe 3aKOHOMEDPHOCTH OTBETHBIX PeaKIHil OPraHU3MOE.

1. JIxo0oi sxomorudecKuil (pakTOp MMeeT O pejesIEHHEIe IIpeesbl IOJ0MUTe Ib-
HOro BIMAHHSA Ha oprasuaMm (puc. 188). Bona Haubosee GIarONPUATHOIO JeMCTBAA
SKOJIOTHUeCKOro (haxTopa — Ouonozuyeckuil onmumym (oT nar. optimum — HaH-
ny4inee). OTKJIOHEHHA OT OHOJOTHYECKOTO ONTHMYMA COCTABIAIOT 30HbI yITHETEHHA
opranusma. [lHanazoH AefcTBHA SKOJOIHIECKOr0 ()aKTOpa OTPaHNYeH TOUKAME MU
HAMyMa H MAKCHMYMA M COCTABJIAET IpeJesibl BEIHOCIUBOCTH, AU MOJLEPAHMHO-
cmu (ot mar. tolerantia — TepneHHWe), OPTAHM3MA, KOTOPHIE 00YCIOBIHBAIOT €TO
CIIOCOBHOCTH BHIAEDIKHBATH OTKJIOHEHUA (GAKTOPa OT ONTHMAJNBHBIX A cebs 3Ha-
yeruit. OpraEUa3MEl ¢ ITUPOKMMH TIPe/IeJaMH BEIHOCTMBOCTH HA3BIBAIOT I6PUOLOHM:
Holmu (OT Tped. eurys — IMHPOKHHE u bionfos — KUBYIIHH). Onu cnocoOHEI BBIZED-
*KHUBATH 3HAYNTENbHbIE OTKJIOHEHNA OT OMOJOTHYeCKOro ONTHMyMa, T. €. obianaior

Mpepnensl BLIHOCAUBOCTH BWAA
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Puc. 188. Cxema 1efiCTBHSA SKOJOTHUECKOro (haxTopa Ha OPraHusM (KYIOJ TOJePaHTHOCTH)
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Pnc. 189. Bujsl ¢ IIMPOKUME H Y3KHMH [pefeIaMH BEIHOCIHBOCTH K COIEPIKaHUI0 KHC-
Jopofia B Bozie: I — cepeGpuCThIA Kapach; 2 — py4ubeBas thopens

IHONOZUNECKOU NAACTNULHOCMBIO, AN 3K0N02U4eCKOl 8aienmuocmbio. Tak, cepe-
OpuCTEIH Kapack CIOCOOEH KUTH B PA3MHUYHLIX BOJOBMAX — npynax, o3épax —
C BRICOKHM H HHU3KHM COJlepP:XaHHeM KHCI0poja B Boze (puc. 189, ). OpraEnamer
€ YSKMMM NpefeslaMu BEIHOCIUBOCTH — CMeHo6uoHmbL (OT rped. stenos — ya3xkuit u
biontos — XUBymMil) — He BHIEPKMBAIOT OTKJIOHEHHS OT GHOJOIHIECKOTO ONTH-
myma. Hampumep, pyuseBas opens obUTaeT TOIBKO B peKax ¢ OBICTPBIM TeYeHH-
€M M BBICOKHM COJlepaaHHeM KHCIopona B Boae (puc. 189, 2).

2. Pasnmunble sKosormyeckue HaKTODHI AefCTBYIOT Ha OpraHM3MBbI OJHOBpe-
MeHHO. [leficTBHE OZHOrO 9KOJIOrHYECKOro (DAKTOPA BABMCHT OT AeiiCTBHS IPYyToro.
Bronornyeckuit ONTHMYM ¥ pefieIb BEIHOCIWBOCTH B OTHOIICHIH omHOTO (haKTopa
MOTYT M3MEHATHCA OJA BO3ZelicTBHeM Apyroro. Hampumep, uenosex jerde mepe-
HOCHT JKapy B CYXOM BO3AyXe, YeM BO BJIasKHOM, a 3aMep3aeT ObICTpee Ha MOpO3e
C CUJIPHBIM BETPOM, U€M Ha TaKOM e MOpo3e, HO B Ge3BeTPeHHYIO IIOrofy.

3. CymecTBYIOT 0zpanususanuiue, Wi aumumupyiowue (or nar. limes — mpe-
men), paKmopul, 3HAYEHUS KOTOPHIX BEIXOAAT 34 IPEAesbl BbIHOCIHBOCTH opra-
HH3Ma, 4YTO [eJiaeT HEeBO3MOKHBEIM €ro CyIIecTBOBA-
HUe B JaHHEIX yciaoBusax. IloaTwe mummTupyromux
(axTopoB Buepsblie BBET B 1840 r. HeMenkunii yuéHLIil
Hcryce JIubux, kotopslil n3yuan BIAsSHUE Ha pocTt
PaCTeHHH COJepPKaHUA PasINYHEIX XHMHUECKHX DJle-
MeHTOB B mo4se. On copMyIHpPOBas IPHHIAII: Belre-
CTBOM, HAXOAALMMCA B MUHHMYMe, YIDaBJIAETCH yPO-
¥ail PACTEHHUSA M ONPEEIAIOTCSA ero BeJIMIMHA U YCTOH-
YHUBOCTH BO BpEMEHH. ITOT IPUHIUI M3BECTEH IO Ha-
3BaHHEM npasuia murHumyma. B kauecTse ero sarmsan-
HOIi MILIIOCTPaIiy H306pasKaioT 60uKy, y KOTopoii cpe-
Puc. 190. Bouxa JIuGuxa AH OCOK, 0OPasyIOMuX CTeHKH, HMEeTCH 0JHA KOPOT-
(mockm Goukm ofosmawaror  Kad gocka (puc. 190). E€ nnuua onpenenser yposens,

XNMHYEeCKUE BIeMeHThI) A0 KOTOPOT0o GOYKY MOYKHO HAIOJHHUTH BOLOH. MOMKHO
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CKasaTh, YTO JJIHHA 9TOH KOPOTKOH MOCKH — JHMHTHDYIOIMHH (GaxKTop AAA KOJIH-
yecTBa BOJLI B OOUKe, IPHUYEM JJIMHA JPYTHX HOCOK y:Ke He MMeeT 3HAUeHMH.

B 1913 r. B. lllend opa momoiHMJ OPAaBUJIO MUHHMYMAa HpeACTABICHHEM O
JTEMHATHPYIOMEM BIMAHUNA MAKCUMYyMa: JJAMHTADYIOIIAM (aKTOPOM CYINecTBOBAHUSA
OpraHu3Ma MOKeT ObITh KaK MUHHMYM, TaK M MAKCHMYM 3KOJIOTHUYECKOro axkropa,
IMANAa30H MeXAY KOTOPBIMH COCTABJIAET IIPeAebl ero BhIHOCIHBOCTH — TOJIEPaHT-
HOCTH — K JAaHHOMY SKOJOTHYECKOMY (haKTopy.

Taxum 06pasoM, AeiicTBHe OTPAHUYNBAIONINX, HIK JHMHTHDYIOIHX, HAKTOPOB
ABAsieTcA HauboJiee BaXKHBEIM JJIA OPTaHM3Ma M HE 3aBHCHT OT COYETAHHS OCTAJIb-
HBIX 9KOJoTrHuecKkux daxropos. Hanpumep, pocT U pasBuTHe apOy30B, AbIHb, BHHO-
rpaja, OrypIroB OrpaHMYEHBl KDUTHUYECKHMH TeMIepaTypaMu. IIpn HUBKHX TemIle-
parypax 3TH pacTeHHs MOI'yT MOrHOHYTH BooOIle, HEB3HpadA Ha XOPOMIYIO MOYBY H
ONITUMAJBHYIO BIAXKHOCTL. PacnpocTpasenyre OPraHH3MOB B APDKTHKE OTPAHIYHBA-
eTCHA HeIOCTATKOM TeILIa, & B IICTHIHAX — HEJOCTATKOM Biaru. B ymepenHOil 30He
npouapacTaHue PACTeHHI JMMHTHPYETCA KOJIMIeCTBOM NHUTATEIbHBIX BEIECTB, CO-
mepsxammuxca B nouyse. Hanpumep, npu HeJocTaTke B II0YBEe a30Ta PACTEHHA pas-
BUBAIOTCA CJA0BIMHE M HEXM3HECTIOCOOHBLIMH, HECMOTPA Ha HODMAalbHOE cOZepiKa-
HHE B II0YBe OCTAJbHBIX XMMHUYECKHX 3JIEMEHTOB.

4. K xamaoMy M3 9KOJOTHYECKHX (haKTOPOB OPraHH3MbI npucmocabiIuBaTCAa
He3aBHCHMBIM TyTéM. CTeleHb BEIHOCIMBOCTH OPraHM3Ma K KaKOMy-1ub0 OfHOMY
DKOJIOTHYECKOMY (aKTOPy He 03HAYAeT COOTBETCTBYIONIEH BEIHOCTMBOCTH K OCTAJIb"
HBIM (haxTopam. Hampumep, HeKOTOphIe MeIKHe HACEKOMbIe, HallpuMep JIHCTOOIIOII-
KH, CIOCOOHBI TIEPEHOCHTh BPeMeHHBIe MOHMIKEeHHd TeMIepaTyphl BO3AyXa M BIa-
[AI0T IPH 9TOM B COCTOSIHHE OllelleHeHUs, HO He BBIIEDIKMBAIOT PE3KOTO NOHMKE-
HUS BJAKHOCTH BO3[yXa U OBICTPO MOrMOaIOT.

TaxumM 00pa3oM, BKOJOTHUECKHe (aKTOPhl, HAXOAACH B TECHOW CBA3M U He-
[PEepPLIBHOM B3aUMOJEHCTBHM ADYr ¢ APYroM, 00YCIOBIMBAIOT pacupocTpaHeHHe
OpraHmsMoB Ha 3eMile.

Hronozuveckue axmopei: abuomuieckue, OuomuiecKkue, ALmponozennbie,
pasdpaxcumenu, 0zpAHULUMENU, MOOUPUKAMOPbL, CUZHANLbL; OuonoZudecKuil
onmumym, MOJEPAHMHOCTb, IKOL0ZULECKAA njaacmu4Hocmb ( IKO0J0ZUecKan
8AJICHMHOCTY ); 36PUOUOHMbBL; CIMEHOOUOHMbL; ozpanuyueanujuil (aumumu-
pyrowuii) Gaxmop; npasuio MUHUMYMA.

Bonpocel 1 3apgaHna

1. Kakue dbakTopbl cpeasl 0BuTaHua HasblBalOT IKONOrMYeckumm? Ha kakue rpynnbl nx
knaccuduumpyloT? YTo B3ATO 32 OCHOBY Knaccvudukauun?

2. OxapakTepusyiTe CnekTp AeWCTBUA 3KONOTMHEeCKNX (akTopOoB Ha opraHnamel. [pusepuTe
npumepbl GakTOPOB-pasapaxuTenei, orpaHuuuTenei, MoaovdUKaTopoB, CUrHaN0B.
KakoBa ux ponb B XW3HW OPraHn3mos?
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3. Yto Takoe Guonorudeckuit oNnTUMyM? HYem orpaHuyeHsl npegesnsl BbIHOCNMBOCTU opra-
HM3Ma K AeNCTBUIO akonormdeckunx ¢axktopos? MNpueeaute NnpumMepbl OPraHn3mos.

4. Kakoi ¢akTop HasbiBalT OrpaHMYMBaloLLIMM UK IMMUTUPYoLwmm? Menonbaya puc. 190,
onuwIKTE, B YEM CYLWIHOCTL Npasuna MuHuMmyma Jinbuxa.

5. Yrposa 3amep3aHus OpraHn3mMa Boillle Ha MOPO3€e C CUNIbHbIM BETPOM, YEM Ha TAKOM Xe
MOpO03e, HO B 6easeTpeHHyo noroay. O6bACHMTE, C KaKOW 3aKOHOMEPHOCTLIO AeNCTBUS
akonornyeckux GakTopos 310 cBadaHo. Jante duranonornyeckoe obocHOBaHME.

6. OxapakTepuayihTe Kaxablii U3 akonorudeckux ¢axktopos. MNepeyepTute B TETPadb M 3a-
nonHuTe Tabnuuy.

IKogorHYecKHe (PaKTOPHI

I'pynna dpakropos Daxrop XapaxTepucTHEa hakTopa

§45. CeeT kak aKkonoruyeckuii pakrop

. PaccmoTpute puc. 192—194, 196, 197. Kakue yCnoBus HEXVBOM Npupoab
_)/ AEeACTBYIOT Ha M306paXEHHbIE HA HUX OPraHuambl? BenomHWuTe M3 Kypca Pu-
3MKMW, 4TO TaKoe CBET W KaKOB €ro CreKTpasibHbliA COCTaB.

OpHEM K3 BaKHBIX 9KOJIOTHYECKUX GAaKTOPOB ABIAeTcA céem. OH CIYKUT UCTOU-
HUKOM 9HEPIHH AJA Ipouecca (oTocUHTesa, o6ecliednBaeT noaaepKagne TeILI0OBOrO
DanaHca B OpraHM3Me, BOJHOTO OOMeHA U ABAAETCH HEOOXONMMBIM YCIOBHEM IS
OPHEHTHPOBKHM B mpocrpancTse. OcHOBHOH McTouHWK cBeTa Ha 3emue — CouHile.
CosHeunas pajuanus pasiH4aeTcs WHTEHCHBHOCTHIO M KAUECTBOM: yabTpaduoie-
TOBBIE JY4YH, BUAUMBIHA CIEKTD, WH(ppaKpacHble ayun (puc. 191).

JleficTENe Pa3HBIX YYACTKOB COJIHEYHOTO CIIEKTPA HA OPraHW3Msbl. Paznuumbre
VYACTKH COJHEYHOTO CIEKTPA HepaBHO3HAYHEL 110 CBOEMY OHOJOTHYECKOMY meii-
cTBui0. KOpOTKOBOMHOBEIE yiIbTpadUOIeTOBLIE JYYH (IJIHHA BOJH MeHee 290 HM)
ryOMTeNbHBL A5 BCETO *KUBOIO M 3a/IeDKUBAIOTCHA 030HOBBHIM 9KPAHOM — TOHKHM
cJIoeM aTMoc(eprl, COZepIKAIHM MOJEKYJIbl 030HA (0,). He6onpmoe KonmgecTso
AJIMHHOBOTHOBEIX YABTPaQUOIETOBLIX nydeil (1mrHa BoaH 290—380 HEM) nposuKa-
€T CKBO3b O30HOBBIH 3KpaH, JOCTHUras HOBEPXHOCTH 3€MIH, W OKA3LIBAET CHILHOE
GaxTepunumaHOe BoszeicTsue. KpoMe Toro, HesHauHTeIbHAA YACTE IIHHHOBOJHOBIX
YIBTPA(HOIETOBEIX JIyYeil MCIIOIb3YETCA HEKOTODBIMY K HBOTHBIMI OPTAHU3MAMH 1
4eJ0BeKOM B OOMEHHEIX IIPOIeccax, B YACTHOCTH /I BRIDAOOTKH aHTHPAXHTHYHO-
Tro BUTaMuHA D, BINAINEro HA KAJILIIUEeBLIA 00MeH.

Buaumas dacte cosHeyHOTo cmeKTpa (gauHa BoaH 400—750 mm) morJionia-
ercd GOTOCHHTE3IUDYIOMIMMH PACTEHHAMH U IHAHODAKTEPHAMH, a TAKIKE SBIIA-
eTCA YCJIOBHEM [/ OPHEeHTHPOBKH MHOTHX KHBOTHEIX B OKDY’KaloIed cpege —
B MOWCKAaX NUINY, NAPTHEPOE W HIArOIPHATHBEIX MecT o0uranusa. B mpemenax aToit
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Puc. 191. CnekTpaJbHEIA COCTAB CONHEUHOH paguanny 1 eé 6H1oIOoTHUECKOe JeHCTBHE!
1 — cBéprrBanye OelKa; 2 — MHTEHCHBHOCTE (POTOCHHTE3A MIIEHHUINB!; 3 — CHEeKTpallb:
Has YYBCTBUTEJBLHOCTH IJ1a3a YeloBeKa (3aTeMHeHa 00JacTh yALTPAdHOIETOBOIO CIEKTPA,
He NPOHMKAOIAs CKBO3b arMocdepy)

YACTH COTHEYHOrO CIIEKTPA BBIENAIT 061aCTh (POTOCHHTETHYECKN aKTUBHONA pajua-
nun — MAP (gausa Boas 380—710 aM), mornomaeMold XI0pohuIIOM U APYTUMH
MHTMEHTAMM ¥ TI09TOMY 00iazaiomeil (OTOCHHTETHYECKOH aKTHBHOCTHI0. 1o aT0i
NpUYMHE BUAUMAA JACTh COJHEYHOTO CIIEKTPa 0cOOeHHO BayKHa /1A QOTOTPOPHBIX
OPTaHW3MOB — OCHOBHBIX IIPOH3BOAMTENIeH MePBUYHOIO OPTAHMYECKOr0 BellecTBa
Ha miaHeTe. BUAUMEI cBeT HeoOX0AuM 1A 00pasoBaHuA XJopoduiuia u GopMHPo-
BaHMS CTPYKTYDHI TPaH XJIOPOILIACTOB; OH PeryjupyeT paboTy yCTLUYHOI'O anmapaTa
B JIMCTHAX ¥ CTeBJAX, BANAET HA Ta3000MeH U TPAHCIHPANMIO (UCIIapeHUEe BOALI),
AKTUBUSUPYET P/ (DepMeHTOB, CTUMY/IMPYeT B PACTHTETHHOM OpraHusMe OHOCHHTES
0eIKOB U HYKJIEMHOBBIX KHCJIOT.

HudpaxpacHsle, WIM TeILIOBBIe, JIy4YH (f1uHa BOIH Gosree 750 HM) — OCHOBHOM
WCTOUHHUE TernoBoi sueprur. OHKE BHISBIBAIOT HarpeBaHWe Tesl OPraHH3MOB, IMOBBI-
[IAI0T B HUX YPOBEHb TeIUIO0OMeHa ¥ yBeIM4UBAIOT NCIapeHne depes IOKPOBEL Tesla
BOAbI U moTa. MH(ppaKpacHsle JydHd HeoOXOAHMMEI TAK)KE M PACTEHHAM: OHH CO3/a-
0T 6JIB.I‘0HDHHTHIJ!E VCJAOBUA OJA OOIJIOIeHnA VIrieKHucJI0ro raza 4dyepeas yCThHMIIA.

Kaaceudukamus opraHu3MoB 10 MX OTHOIIeHHI0 K cBery. KosmdecTso csera,
HeoOXO0[AMOe JITA PASHBIX OPraHM3MOB, HeoJMHaKoBO. Tak, pacTeHUdA IO OTHOIIE-
HUIO K CBeTY PasiellAioT Ha TPH 9KOJIOTHYeCKUe TPYNIELL (puc. 192).

1. Ceemoniobuavie pacmenus, unu zeauopumast (ot rped. helios — conrne), —
3TO pPacTeHMA OTKPBHITHIX MecT 00MTaHUA ¢ OODMJIBHBIM COJIHEUHBIM OCBEIIEHHEM.
V HHEX, KaK IPABHJIO, UMEIOTCA YKOPOUYEHHBIe MOOErd, CHJIBHO PacCeuy€HHbIe JIU-
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Puc. 192. IlpeacraBuTenn 5KOJIOIHIECKHX IPYII PACTEHHIT IO OTHOIIEHHIO K CBETY:
1 — cseronobuskle (BacHaék 1yroBoii); 2 — TeHeBHIHOCIMBHIE (JIHOA cepAneJIUCTHaA);
3 — TeHenobuBble (KUCIUNA OOLIKHOBEHHAN)

CTbsi, GOJNBIIOE YHCIO YCTHUI, B 9MHUAEPMHECE, XOPOIIO PAa3BHTAS MEXAHWYECKAH I
3amacaiomas TkaHu. K sToii rpynne npuHaAeRaT CTENHEIE W JIYrOBble PACTEHHSA,
HaIPUMep BACHJIEK JIYIOBOM, KOBBLIb, IOJBIHL U JD.

2. Tenesvirocausbie pacmenus, WK GaKyibmamusHble e UOPUMbL, — 9TO pac-
TeHHUs, KOTOPBIE Jy4YIlle DACTYT HA CBETY, HO COOCOOHBI BHIIEDKUBATE U €0 HELO-
CTATOK. ¥ APeBECHBIX PACTeHUil ¥ KYCTADHHKOB M3 9TOH IPYIIIEI JIMCThA 110 IepPH-
(hepuH KPOHBI MMEIOT CTPYKTYDPY, CXOJ-
HYH C JIMCTBAMH CBETOJIOOHBBIX pacre-
HHWH, KX HA3BIBAIOT CBETOBBIMH, 4 B IJIy-
6MHe KPOHEI DA3BMBAIOTCA TeHEBEIE JIH-
CThA C TeHeBOH CTPYKTYpoH (puc. 193).
K »T0it rpynme orHOCAT cHpeHb 0GBIKHO-
BEHHYI0, JIHIY CePALENHCTHYIO, MHOrUe
TPaBEl, HAIIPUMED 3EMJISHHUKY JIECHYIO.

3. Teneniobuavle pacmerus, NIA CYLL-
ojpumsr (or rpeu. skia — TeHB), — BTO
pacTeHHA HHKHHX APYCOB TEHHCTHIX
JIECOB M TIYDOKOBOIHBIX YYA8CTKOB BO-
noémoB. OHHM NJI0X0 NMEpPeHOCAT CHIb-
HOe OCBeIlleHHEe MPAMBIMH COJHEYHBEIMH
Jaydyamu, ucnonb3ya aums 0,1—0,2 %

Puc. 193. Bremnee u BHyTpeHHEe CTpoe-
HHE JINCTHeB CUPEeHU OOBIKHOBEHHOM:
1 — TeHeBOro; 2 — CBETOBOTO najamlnero COJHEYHOTO cBeTa. ¥ TeHe-
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Puc. 194. IlpeacraBuTenn 9KOTOIMYECKUX MDY KHUBOTHBIX IO OTHOIIEHHIO K CBETY:
1 — nueBHEIe (Oenka eBponeiickasn); 2 — cyMepednsble (MaiicKHil KVK); 3 — HOYHBIE
(cepwlil ymiam)

N00UBEIX pPACTeHHH, KaK NPAaBHJIO, BHITAHYTHIE NMOOErH; JUCThA TEMHO-3€JEHOTO
1BeTa, KPYIHBEIE U TOHKHE, B HUX IJIOXO Pa3BUTa MeXaHUYeCKasd TKaHb, XJ0PO-
ILIACTOB MeHbIlle, YeM ¥ CBeTOJI0HBEIX PACTEHHWI, HO OHHM KpyIHee II0 pa3MepaM.
K rpynmne TeHemo0MBBIX PACTEHWI MPUHAIIEKAT MXH, [LJIAYHEI, KHCIUIA O0BIKHO-
BeHHadA, KpacHble U Oypble BOJOPOCTH.

IIns MUBOTHBIX CBeT He SIBJISAETCA TAKUM HeoOXxonuMbiM (paxkTopoM, Kak AJs
pacTeHMH, HOCKOJBKY BCE OHH reTepoTpodbl U CYIIecTBYIOT Oiarojapsa sHepPruH,
HAKOILJIeHHOH aBTOTPOMHBIMHA OopraEuaMaMu. TeM He MeHee H B JKH3HH JKHBOTHBIX
CBET UI'paeT BAJKHYIO poJtb. Ilo oTHOmEHWIO K CBETY KUBOTHBIX TAKJKe pasfaellfaioT
Ha TPH 9KOJOTHYECKHe I'PYIILL: JHesHble, cymepedtble U HouHble (puc. 194). Onm
NPOABJIAKT CBOX AKTHBHOCTH B 3aBHCHMOCTH OT pa3HOro YpPOBHA OCBEIﬂéHHOCTIfI.
s mHEeBHBIX JKUBOTHBIX CBET ABJIAETCA CHTHAJOM K AaKTHBHOMY HepeJBHMKEHHIO,
[IOMCKY IWINK, HAPTHEDPOB, & [JIA HOYHBIX JXHBOTHBIX — CHIHAJOM K CHHIKEHWIO
AKTHBHOCTH ¥ IEPexXoJy KO CHY.

I1s qHEBHBIX M OTYACTH CYMEPEYHEIX JXHWBOTHBIX CBET CIYXKUT HeoOXOAMMBIM
yCJIOBMEM 3PUTEIbHOH OpPHEHTAIlMH B mnpocTpaHcTBe. IloHOTA 3PHUTENIBHOTO BOC-
NIPHUATHA OKPYIKalolneil cpelbl 3aBUCHAT OT YPOBHS HBOJIOIMOHHOTO PAa3BUTHA TOT'O
WA WHOTO XHBOTHOTO. IIpUMHTHBHEIE CBETOUYBCTBUTEIbHEIE I'NIA3KH U3 HECKOJIb-
KHX KJIETOK HMeeT, HAaIpPHMep, JAHIETHHUK, a Y OJHOKJIEeTOYHBIX KHBOTHBIX, Ha-
[IpHMep y 9BrJIeHbl 3€/IEHOH, CBETOUYBCTBUTEIbHBIN I'Ia30K IpeACTaBIAeT coDOH
YUaCTOK IIMTOILIA3MEI C TIOBBIMIEHHON YYBCTBUTEILHOCTRIO K CBeTY. Bosee cloKHO
yeTpoeHbl GaceTOUHBIE TJIa3a Y HACeKOMBIX, KaMepHbIe Iasa MOJLJIIOCKOB M I103B0-
HOYHBIX KHBOTHBIX (puc. 195). OHM mMO3BONAIOT BOCIPHUHUMATE (OPMY U pasMepbl
opeagMeTOB, HX IIBeT, ONIpeeJIATh PACCTOAHHE. Hpe,ﬂe.ﬂhﬂaﬂ YYBCTBHTEJIbHOCTH BbI-
COKOPA3BHTOrO Ijiasa orpomMua. IIpUBBIKIIAIA K TEMHOTE 4YeJI0BeK CIIoco0eH pasJiu-
YHTH CBET, HHTEHCUBHOCTH KOTOPOI'O OIpe/e/iAeTcA dSHeprueil Bcero mATH KBaHTOB.
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Puc. 195. Oprane! 3peHus KUBOTHBIX: | — MNOCKHI rias (MaHneTHHK); 2 — aMxoobpas-
HBIH rias (THAPONAHAA MeAysa); 3 — KaMepHEIH rias (MoJIIOCK HAyTHIyC); 4 — rias
¢ MAH30H (IO3BOHOYHBIE); @ — 3PUTENbHBIE PEHEenTopbl, 6 — IATMEeHTHEIH C/I0H

TlorAaTHE BHAMMOIO CBETA YCJIOBHO, TAK KAK PA3HBIE KUBOTHBIE BHAAT PABHbIE
JIY9¥ COTHEYHOTO crnexTpa. [[ns yenoBeka ob6IacTb BUIUMBIX JIyuel — OT (DHOJIEeTOBBIX
A0 KpacHbIX. [Iy6oKoBOAHbIE KATEMADEI H IPEMyYHe 3MeH BUAAT TaKyKe HHDpaKpac-
HYIO 9acTh CIIEKTPA | JIOBAT JOOEITY B TEMHOTE, ODHEHTHPYSICH IIPH IIOMOIIH OPTaHOB
sperus. J[1a TI€n U APYIHX HACEKOMBIX BHIHMAs YACTb CIIEKTDA CABHHEYTA B KOPOT-
KOBOJIHOBYIO 00J1aCTh: OHM BOCIIPMHUMAIOT 3HAYHUTEIBLHYI0 YACTh VILTPA(MOIETOBBIX
Jiydelf, HO NPAKTHYECKH He Pas/iMyaloT KPAacHbIe W ODaHIKeBbIe JyYH.

Crioco6HOCTh K BOCIPHATHIO CBETA 3aBHCHT OT TOTO, B KAKOE BPEMS CYTOK aK-
THBEH TOT UKW WHOH BHJ XHMBOTHOro. Tak, XuIHEIe MieKomurawmue (KOMIKH,
coDaKH, BOJMKM, KYHHIBI ¥ T. II.), BEAyIIHe CBOE IIPOMCXOMKIEHEHE OT KHBOTHBIX C
HOYHOM M CyMepeyHO# AKTHBHOCTBIO, HE PA3JIMYAIOT IBETA ¥ BHAAT BCE B YEPHO-
Gemom n3obpaskenuw, T. e. 06IaJAI0T CYMEPEYHBIM 3PEHIAEM, OCYIIECTBIAEMbIM IIPH
IIOMOINM CBETOYYBCTBHTEIBHBIX KJIETOK — MaJOYeK ceTYaTKH. Takoe ke 3peHHe
XapaKTepHO [Jif HOYHBIX XHINHEIX NTUL (cOB, hunuHoB). HHBOTHBIE, AKTUBHBIE B
CBETJIOE BpeMA CYTOK, HaIpHMep IIPDHMAThI, TONYTrau, KOJUOPH U ApP., HMeIOT IBe-
TOBO€ 3PeHHE, KOTOPOEe OCYIIeCTBIAETCA C IIOMOIILIO JPYTHX CBETOUYBCTBUTEIBHEIX
KJIeTOK CeTUaTKH IJlaza — KOJDOYeK.

®oronepuoguam. CUrHaabHas POIB CBETA KAK 3KOJOIUMYECKOTo (haKTopa IpOosaB-
J1sgerca B poronepuonusme. Pomonepuodusm (or rped. photos — cBer u periodos —
KDyroBpaiieHre) — DPeaKIU¥ OPraHW3MOB HA CE30HHEIE H3MEeHeHWd AJHHBI IHA U
HOYH, OPOABIAKIINECA B KOJeOaHHM HHTEHCHBHOCTH U XapakTepa (YH3MOJIOrHYe-
crkux nponeccos (puc. 196). HanpuMep, pacTeHns pearupyioT Ha CEe30HHBIE H3Me-
HEHWA [JIHHBI JHSA U HOYH HAYaJOM POCTA M CMeHOH ¢as passuTusa (paciycKaHue
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Puc. 196. Sumens, BHIpalleHHbI NPH PasHON AmuHe AHA: I — 16-uacoBoii IeHb;
2 — 10-uacoBoii geHb; 3 — 8-uacoBoil JeHb

oueK, IBeTeHne, II0N0HOMeHHe, JUCTOIax U T. m.). JJaunHo0He8HbILM PACTEHUAM
(1yK, MOPKOBB, OBEC, NILIEHNUNA, AIMEHb, JIBH ¥ [Ap.) AJIS DBEeTeHUS U IUIONOHOIIeHHA
TpebyeTcsa OCBEIIEHHOCTD He MeHee 12 4acoB B CYTKH (puc. 197). KopomkodHnestbLm
pacmeHusMm (XpA3AaHTEMEl, T€OPTHHEL, KYKYPY3a, XJIOMUATHUK, KalycTa U Ap.) A
aToro HeobxoauM TEMHBIN epHOI He MeHee 12 gacos B cyTKH. HelimpaavHele pac-
menus (6apxaTipl, BHHOrPaJ, QIOKCEI, rPeYNUXa, CHPeHb H p.) GU3HOJOTHYECKH
3aMETHO He pearHpyloT Ha M3MeHeHWe NIHHBI AHS H HOUH.

YKuBoTHEIE TaKke 0b61amaioT (OTONEPUOZU3MOM, YTO NMPOABISETCA B YEPENO-
BAHUHK PA3JIHUYHBIX CE30HHBIX ABJICHHH: TPUAETAX U OTJNETAX NTHI,, 'HEe3[0BAHHUH,
BeCceHHeH ¥ OCeHHel JIMHbKaX, BIaJeHuH B COAYKY U T. IL.

Puec. 197. IlpegcTaBUTeNH 9KOJOTHUECKHX I'DYIO PacTeHHH [0 OTHOIIEHHIO K IMPOJOJIAKM-
TeIBHOCTH AHA W HOUM: | — JIHHHOLHEBHEHIE (IEH); 2 — KOpOTKOAHEBHBIE (TeOPTHH);
3 — mefirpanbuble ((aoxc)
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HesoBeK HcmonbayeT (GOTONEPHOAHSM B CBOell NPAKTHYECKOH NeATeIbHOCTH.

Hanpumep, yBeqmyeHne 3MMOi NPH MOMOIIH HCKYCCTBEHHOTO OCBEIEHHS CBETO-
BOrO AHA A0 12—14 49 1aéT BO3MOMKHOCTH BHIDALIHBATEL B TEIJIMIAX OBOLIHEIE W
AEKOPAaTHBHbBIE PACTEHNA, IPOJJIEBATE TEPHOL AHNEHOCKOCTH Y KyD, Tycell, YTOK Ha
nrunedabpuKax, peryIHpoBaTh Pa3MHOMKeHHe NYNIHLIX 3Bepel Ha 3Bepodepmax,
49TO O0eCcIIeYnBaeT NMOBhIIIEHHEe IPOAYKTHBHOCTH IPOM3BOACTBA.

Ceem; aronozuveckue zpynnovt pacmenuii: céemoniobuesie, meHenooussie, me-
HEGbLHOCIUBbLE; IKON0ZUNECKUE ZDYNNbL HUBOMHbLX: OHEBHbLE, CYMepeyLHbLe,
HOUYHble; omonepuodusm; pacmenusn: OAUHHOOHEBHbLE, KOPOMKOIHEBHbLE,
HellmpanvHbLe.

Bonpocsl u 3ananus

1.

Kakylo posib B X13HW OPraHM3MOB UrPAeT COMHEYHbI CBeT?

OxapakTepuayinTe 6uonoruyeckoe aeicTene ny4ei C pasHon ANWHOI BONHLI. Kakoii yyac-
TOK COMHEYHOro CrekTpa Ha3biBaT (OTOCUHTETUHYECKU aKTUBHOM paguauvein (OGAP)?
KakoBo aHaveHue AP ans pacteHuwii? Kak MoxHO ed perynupoBarts?

Ha kakue akonoruueckue rpynnel pasgensior PAcTeHuna No Ux OTHOLIEHMWIO K CBeTy?
MpvBeouTe NpuMepsl pacTeHWi Pa3sHbixX akonorn4eckux rpynn. Kakoe ato umeert 3Ha-
HeHue nns pacnpeneneHns pacTeHuin B PacTUMTENbHLIX COOBLLECTBAX?

OnuwMTe 3HaYeHne ceeTa AN KUBOTHLIX. Ha kakue 3KONOrU4ECKME rpynnbl PasgensoT
KMBOTHBIX MO MX OTHOLIEHWIO Kk CBeTy? MPUBEANTE NPUMEPbI TAaKUX XMBOTHBIX.

4ro0 Takoe doToneproanam? Kakoso ero aHaueHue AN XWU3HW OpraHM3mMoB?

KakoBo 3HaueHwe ce3oHHOro uameHeHus NPOAOAXUTENBHOCTM AHA M HOYW ONA pacTte-
HWUA? Kakne pacTteHns oTHOCAT Kk ONVHHOAHEBHLIM, 8 Kakne K KOPOTKOLHEBHbLIM 1 Heli-
TpanbHbIM? MNpuBeauTe NpUMepsl. B 48M 3HAYEHUE KX COBMECTHOIo nNpou3pactaHus?

OB0CHYITe BaXHOCTL U3y4eHUs 3aKOHOMepHocTel GoTonepuoanama onsa CenbcKo-
XO3AMCTBEHHOM NPaKTUKK. 3anoxuTe onbiT no M3YHEHUIO BIIMAHWUA CBETa HA PacTeHus.

§46. Temnepartypa kak 3KoNoOrm4yeckmii dakTop

) Bcnomuute, kakoe BavsiHMe okaswiBaeT TeMrneparypa Ha npopacTaHue cemsH
2 pacTeHuid. Kak 3aBUCUT aKTUBHOGTb XUBOTHBLIX OT TEMMNepaTypbi?

Temnepamypa kax skonormueckmii GaKTOP OKA3BIBAET OrPOMHOE BO3AeHCTBUE

Ha opranu3Mel. OHa BIMAET HA CKOPOCTh M XaPAKTeD MPOTEKAHUS B oprasuame 06-
MEHHBIX mpoIneccos. Buosornyeckue cBoiicTBa TKaHeil, KIETOK, a TAKKE GEIKOB i
APYTHX MAKPOMOJIEKY.I OIIPeIe/IA0T BOSMOKHOCTE JKHBHEIeATeILHOCTH B HHTEpBa-
Je Temneparyp ot 0 go +50 °C, ogHaxo TeMnepaTypHLBIH AMATAZ0H AKTHBHOMN KM~
HU HA [JIaHeTe 3HAYMTEeIbHO mupe (Tabi. 5).
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Tabauuya 5
TemnepaTypHEI THANIA30H AKTHBHOH KM3HH Ha miaanere, °C
YacTts 3eMHOM Temunepartypa A
NOBEPXHOCTH MHHHMAJBHAN MaKCHMAJIbHAST ML
Cyma -70 +55 125
Mopckue Bogsl -3,3 +35,6 38,9
IIpecHEBIe BOAEI 0 +93 93

JleiicTBHe TeMmepaTyphl Ha OpraEM3Msl. YpesmMepHOe NOBBIIIEHHE TEMIEpPaTy-
pBI OKDPY2Kalomiei cpebl BEI3bIBaeT rubesib OPraHu3MOB BCIIE/CTEHE TEeIJIOBO JeHa-
Typanuu GeIKOBBIX MOJEKYJ, HapyIIeHUs JeATelbHOCTH KH3HeHHO BAXHBIX dep-
MEHTOB, PE3KOr0 YCH/IEHH s IIPOIeCCOB IHIPOJIN3a OPraHuIecKX BeIeCTB, HX OKMC:
nesus u Ap. C Apyroi cTOPOHBI, 3aMeTHOE CHIMKeHHUE TeMIIePaATyPEl HIKE 0 °C mo-
JKeT BhIZBATH THOe/Is KJIeTOK M BCETO OPraHuaMa BCeJcTBHe 00pa30oBaHHA M3 MOJe-
KyJ BOZABI KPHCTAJIJIOB JIbla ¥ Pa3pylIeHus KJIeTOYHEIX MeMOpaH.

Cpeau opraEH3MOB, CIOCOOHBIX CYIeCTBOBAThH IPH OY€HbL BBICOKHMX TeMIEpa-
Typax, clemyeT HasBaTh Ipeje Bcero 6aKTepuu U HEKOTOPEIE TepMOQUILHEIE BO-
mopociu, HampuMep u3 poga Ocruiaropus, KOTOPble MOTYT MKUTh B TOPATAX HMC
TouHHMKAaX ¢ Temmeparypoi +85...+87 °C. YcnemHo nepeHOCAT BHICOKHE TeMIlepa~
Typsl (+65...4+80 °C) HaKUIHBIE TUIIAHHUKHN, CEMEHA ¥ BEreTaTHBHLIC OPTaHbl Iy~
CTHIHHBIX pacTeHHH (caxcays, BepOIIOKbs KOJIIOUKA, TIOJBIAH), HaXoAdIluecHa B
BepXHEM CJloe pacKaJeéHHOH moussl. CylnecTByeT HEMAJO BH/OB KHBOTHBIX H pac:
TeHWil, BbIAEPKABAIONIMX MUHYCOBEIE TeMIepaTypsl. 1lojspHbIe BOABL C TEMIIEpa-
rypoit or 0 g0 —2 °C HacesjeHbl Pa3HOOOPa3HBIMH MHUKPOCKOIHIECKHUMHA BOZOPOC-
JIAMH, YePBAMM, MOJLIIOCKAMM, PAYKAMH, PHI6AMHE, JTACTOHOTMMH MJIEKOIIHTAOIIH-
MU, JKU3HEeHHBIH IIMKJ KOTOPHIX IIPOHCXOAUT B TAKHX TeMIEPATYPHBIX YCIOBHAX.

BHAYUTENbHO OOJIBIINE MPHUCIOCOOUTEIbHBIE BO3ZMOMHOCTH CYIIECTBYIOT Y O~
rAHM3MOB IO OTHOIMEHWIO K IepPHOJMYeCKH MOBTOPAKIIAMCA Ce30HHBIM H3MEHE-
HHAM — BoJlee HEBKHM TEeMIEpAaTypaM 3MMHero BpeMeHH roja. MHoOrue pacTeHUdA
W JKUBOTHBIE TIPH COOTBETCTBYIOIEl MOArOTOBKE YCIENIHO NePEHOCAT B COCTOAHUH
riyBOKOro MOKOSA WA arabuo3a (or rped. anabiosis — 0XHUBJIEHNE, BO3BPAILEHIE
K 3KM3HW) peebHO HU3KHE TeMIIepaTyphl Ha Hallledl IIaHeTe 10 =70 °C (Axyrus,
AnrapxTuaa). B 1a60paTOpPHBIX SKCHEPUMEHTAX IBLIBIA, CIIOPBI pacTeHui, YepBU-
KOJIOBPATKH, IIMCThHI IPOCTeHIIINX, CLIEPMATO30H/IBI II0CIe 06e3BOKUBAHASA KN IIOMe-
[IeHUs B PACTBODPHI CIENHATLHBIX 3AIUTHLIX BeleCTB — KPHOIPOTEKTOPOB — BBI-
DepyKUBAIOT TeMIepaTyphl, 6Iuskue ¥ abCOMIOTHOMY HYJIIO (—273,16 °C).

Ioiiknxorepmus u romoioTepmus. JKusneneaTeIbHOCTS MHOI'MX OPraHU3MOE,
HX AKTUBHOCTH 3aBHCHAT IJIaBHBIM 00pasoM OT TeIlla, MOCTYIAINEero B OPraHu3M
M3BHE, 4 TeMIepaTypa Teja — OT 3HAaYeHHH TeMIepaTypsl OKPYKaIel cpeibl 1
pHepreTudyecKoro Gamanca (COOTHOIIEHUSA TMOTJIOIIEHHOr0 ¥ OTAAHHOTO TeJOM Tel-
na). Takwe OpraHM3MbI HABLIBAIOT NoOUKuLomepMHbiMU (OT rped. poikilos — pas-
MUYHBIH, IepeMeHunBLIi 1 terme — Temno). [lofikumIoTepMusa, UK X0JIOZHOKPOB-
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HOCTB, CBOMCTBEHHA MUKDOOPTAHN3MaM, PACTEHHAM, OECIIO8BOHOUHBIM *KHBOTHBIM,
puibaM, 3eMHOBOAHREIM M NIpecMbIKamomuMces (prc. 198, 1).

¥ mpencraBuTeneill BHICIIWX II03BOHOYHBIX KHBOTHBIX — IITHI[ ¥ MJIEKOIIUTA-
IOIMAX — TeILo, BhipabaTeiBaeMOe KAK IPOAYKT OHOXMMHYECKMX peakIuil, CIy-
JKHT CYIIECTBEHHBIM HCTOYHHMKOM IOBBIIIEHHS TeMIEPATYDHI Tejlia M Mogeprka-
HHA @€ Ha TOCTOAHHOM YPOBHE HE3aBUCHMO OT TEMIEPATYDPHI OKPYKAIOIIEH cpe/bl.
Taxue opraEU3MEl Ha3BIBAIOT 20MOLOMeEPMHbLMUY (OT I'ped. homoios — OZMHAKOBLIH
u terme — remno). 'omoiioTepMus, MK TEILIOKPOBHOCTD, Aa6T BOZMOMKHOCTL Op-
raHM3MaM BECTH aKTHBHYIO KH3HE U Ja)Ke DA3MHOKATLCA IPH TeMIepaType HUMKe
HyJ1A (CeBepHBIH 0JIeHb, OeJblil MeABelb, JACTOHOTHe, MUHTBUHLI). IlogAepxanne u
COXpaHEeHHWEe BHICOKOW TEMIIePATyDhl TeJa Y TeIIOKPOBHBIX OPraHH3MOB OCYILECT-
BJIAeTCA 0J1aroapsa aKTHBHOMY 00MeHY BeIlecTs, 0becneunBaloneMy BEICOKHIL ypo-
BeHBb TeIIONPOAYKIIHH, H XOPOIIeH TeNJ0BOH U30JALNUN, CO3/[aBA€MON T'YCThIM BO-
JIOCAHBIM IIOKPOBOM, IIJIOTHBIM Oll€PEHMEM WJIH TOJICTHIM CJIOEM IOAKOMKHOTO 3KHDAa,
IPeNATCTBYIOMUM TemaooTaade (puc. 198, 2).

BHewwHss cpepa +37 °C BHewwHssa cpepa -20 °C

Tennonpoaykumns

Tennootpaya

Tennonpoaykums

Tennootpaya

Puc. 198. 3aBucHMOCTE YPOBHS TEILIONPOLYKIHH H TEIIOOTAAYH OT TeMIEePaTyPhl OKpY-
Jameil cpenbl: I — y NOHKWUIOTEePMEEBIX; 2 — y rOMOHOTEPMHBIX OPraHU3MOB
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JBpUTEpMHBIE M CTEHOTEPMHBIE OPraHHW3MBbl. [l KaM/joro opraHusMa xapak-
TepHA CBOS ONTHMAJbHASA JJIA JKHA3HEJeATEILHOCTH TEMIIePaTypa OKpYy Kalollei cpe-
OBl M CBOM IIpejesbl BEIHOCAHBOCTH €€ Kosebanuil. Brllie 30HB ONTHMAJbHON TeM-
nepaTyphl HaXOAWTCS 30HA BPEMEHHOI'O TEILJIOBOTO OIeleHeHUs OpraHusMa, a 3a
Hell — 30Ha IPOAOJIKHTENbHOM 0e3HeATebHOCTH HJH JeTHeH CIAYKH, TDaHHYa-
Ias ¢ 30HOH CMepTeJbHO BEICOKOM TeMmepaTypsl. Huike 30HBEI ONTHMAIbLHON TeM-
mepaTyphl HaXOAATCH 30HBI XOJI0J0BOT0 OLeNeHeHN A, 3HMHell Oe3/eATeTbHOCTH HIIH
COAYKM, U CMEPTeJIbHO HUBKON TeMIepaTyphl.

depumepmHbLe OpzaHU3MbL (BOIK, COKOJI-CAICaH, COCHA, TUCTBEHHNIIA, ILIECHE-
BBIE TPHOBI, GONEIMUHECTEO HaKkTepHii) CrIocoOHE! NEPeBOCHTE Koebanus TeMIepary-
pBI B IUPOKHX npefenax (puc. 199). CmenomepmHbie 0p2AHU3MbL FKABYT B YCIOBUAX
JIOBOJILHO Y3KHMX IPEJEJIOB IIepenana TeMIepaTyphl H, B CBOIO O9epelb, HOJApas/ie-
JISIOTCA HA Temnaoaiobusbie (JIbBBI, TYKAHBI, KPOKOJHIIBI, KOPAJJIBI, MeLYy3bl, OPXH-
ZleH, 9alHEIH KyCT, Kode) 1 Xomoxomobussie (Gearlii MeiBe b, KeAPOBLIH CTIaHHK,
MHIMa#HUK Arens) oprasusMel (puc. 200).

TemmepaTypHble HPUCIOCO0IeHUs pacTeHMii. B mpmpone TemnepaTrypa pex-
KO Jep:KUTCA HA YPOBHe, OJIAaronpHUATHOM JJIA KHA3HH. B oTBeT Ha 3TO B Ipomecce
ABOJIIOIMH V OPraHU3MOB BHIPabaTHIBAINCE IPACIOCODIEHN A, KOTOphIe 0CAabIAI0T
BpeqHOE JeiicTBHe KoleDaHWM TeMUepaTypsl.

B ycaoBHAX YMEPEHHOTO H XOJOJHOIC IIOfACA memnepamypHbie npucnocob.e-
HUA PACTEHHMH TPOSABIAIOTCA B 3UMOCTOMKOCTH, MOPO30YCTOMYHBOCTH M COCTOs-
HAH TOKOH. 3UMOCTOLKOCMbI0 HA3BIBAIOT YCTOMYHBOCTL DACTEHHH K NEHCTBHIO
HeGIarONpHATHLIX (PAKTOPOB 3MMHEr0 Iepuoja — YePejOBAHHI0 MOPO3OB K OT-
Teneneil, 00pa3oBaAHUIO JIeJAHON KODKH, BHIMOKAHHIO M JD. 3UMOCTOMKHE pacTe-
HHEA OCEHBIO COPACHIBAIOT JMCThH, & MX MOYKH 3AINUINEeHB] TOYeYHBIMA YeIlyIMH.
Mopozoycmoiluugocms TPOABJIAETCA HA YDOBHE KIETOK H TKaHel pPACTeHUIl B MX

Puc. 199. 9spurepMHEBIe opraEuaMbl: | — BoJK; £ — coKon-cancas; J — COCHA
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Puc. 200. Crenorepmusie opranuamsl. Temnomobussie: I — amnuraTop, 2 — OpXuges;
XosoxonobnBeie: 3 — Genblil Measenb, 4 — MHINAKHAK ATeNb

Puc. 201. IloaceexBEUK

raJaLTyc — MOpPO30-
YCTOﬁ'-IHBOE pacreaue

CIIocoOHOCTH MEePeHOCHTHL AeHcTBHEe OTPHIATeIbBHBIX
remnepatyp. Hanpumep, y A0JI0HH, O3HMEIX 3JAKOB
H TojicHeKHHKOB (puc. 201), dinarozapsa HaKOIJIeHHIO
B KJIETKax yTIeBOJOB, obpasoBaHHe JbJa M3 CBODOL-
HOI BOJIBI IIPOUCXOAHUT IIPH OoJsiee HUBKOM TeMIepaTy-
pe, 94eM Yy HEMODO30YCTOMYHBEIX PACTeHHIA.

Cocmosanue noxosa XxapakTepAsyeTcs MpeKpalmesEn-
€M pPOCTa M CHHMKEHHEM IPOLECCOB JKH3HeqeATeIbHO-
¢ty pacteHud. OfHOJIETHHE PACTEHUA IPOXOIAT 9TO CO-
CTOAHME HA CTAJWH CEMEHH. Y MHOTOJIETHUX PACTeHHH
B KJeTKax o0paaylorcsi ocoOble BellecTBa — MHTHOH-
TOPBI, KOTOPBIE B NIEPHOJ IOKOS NPENATCTRYIOT POCTY
PacTeHUA Jjaske IPH UCKYCCTBEHHO CO3JaHHBIX 6Jaro-
NPUATHBIX TEMIEPATYPHBIX YCJIOBHAX WM BO BpeMs
CIy4alHBIX OCEHHMX M 3HMHHUX IOTeIlIeHHH. DTo ume-
€T IIPUCIOCOOUTENILHOE 3HAYCHHE,
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Puc. 202. ¥uporHble, obragaome npucnocobaenuamm: | — K HH3KOI TeMIepaType
(mmarsuner Anemm); 2 — K BHICOKOH TeMIepaType (AMepUKAHCKUI 3as11)

TemnepaTypubie npHcnoco6IeHNA HKUBOTHBIX He MeHee DPAasHOOODASHEI, YeM y
pacTeHHH. XuMmuueckas mepmopezyisyus U3MeHAeT YPOBEHb TEILIONPOAYKIHH B
opranusme. Hanpumep, GonbInoil nécTpelil AATeN 3MMOI MEPEXOAUT HA IMHUTAHUE
CeMeHaMH eJiu, KOTOPkIe OoraThl MacjiaMy, HACBIMIEHHBLIMY dHeprueii. Duauyecias
mepmopezy.iayus obecneunBaeT N3MeHEeHHe YPOBHSA TEIUIOOTIaYH opranuaMa. Tax,
OWHTBHHBI UMEHT TEIIO3AIIUTY B BH/JE CJIOA KHUDPA U I'YCTHIX NepPheB, a aMepHKaH-
CKHH 3adl, — KPyNHBIe YITHEIE DAKOBHHBI C IYCTOH CEThI0 KPOBEHOCHBIX COCY/OB,
4TO cmocobeTByer Temnooraave (puc. 202). ITosedenueckana mepmopezysayus Ipo-
ABJIAETCS B CIIOCOOHOCTH OPraHM3MOB BHIXOJUTH M3 30HBI eHCTBUA HeBGIarompusT-
HOI'0 TeMIepaTrypHoro akropa. Hanpumep, amepuna nycTeIHEAA araMa, CIiacasch
OT HarpeToro IecKa, 3aJ1e3aeT Ha BETBH KYCTAPDHHKOR.

Temnepamypa; anabuos; opzanusmvl: noiKuromepmusie, zomoltomepmHbie,
depumepmmbie, cmernomepmibie (menionobussie, X010001100u8bLe ); Mmemnepa-
MYypHbLe NPUCNOCOONEHUSL PACMER UL 3UMOCMOLKOCMb, MOPO3OYCMOLLUE0CMb,
COCMOAHUE NOKOA; MEPMOPEZYNAUUA XUMUYECKAR, Pu3uLecKas, nosedeHyeckas.

Bonpocel u 3apaHus

1. Kakoea ponb TemnepaTtypbl B XW3HM OpraHu3moB?

2. OnuwwuTe OEiCTBME BLICOKWX 1 HU3KMX TEMNEPaTyp Ha OpraHnamsl. Kakos Temneparyp-
HbIA AManasoH aKkTMBHOI X13Hn Ha Semne? Yem o6ycnosneHbl ero npepenbi?

3. Yro Takoe noikmnoTepmMus U romoiioTepMus? Kak noikunoTepMHbie 1 rOMONOTEPMHbLIE
OpraHnaMel NpucnocobneHsl k koneGaHvam Temnepatypsl? MpueeauTe NpUMepsl.

4. Kakve opraHvwambl Ha3biBAIOT 3BPUTEPMHBIMU U CTEHOTEPMHBLIMU? Ha kakwe rpynnel pas-
AenaiT CTeHOTEePMHbIE OPraHnamel? MNpueeauTe NPUMEpPL TAKUX OPraHW3MOB.

5. B 4ém nposensaioTca npucnocobneHns pacTeHnin YMEpPeHHOro 1 XONOAHOro NosAca K Oein-
CTBMIO HU3KWMX TemnepaTyp B 3uMHee Bpema roga? MNpuseavte npuMepsl.



252
naesa 7. OPTAHM3Mbl U CPEOA OBUTAHUA

6. Kakosbl NPUCNOCOBNEHUS XMBOTHBLIX K AEACTBUIO BBICOKMX W HU3KWUX Temnepatyp?
MNpuseauTe npumMepsl. Kakoe 3HaveHne aTo UMeeT 419 OpraHu3moB?

7. OOuH U3 MccnepoBaTeneit ¢ HeckoNbKMMK Apy3bamMi 1 cobakoi 6es Bpeaa ans 3nopo-
Bbs MpoBenn 45 MUH B CyX0it kamepe npu Temnepartype +126 °C, B TO Bpems Kak KyCcok
M$ICa, B3AThLI B KAMEPY, OKa3ascs cBapeHHbiM. OBBbACHUTE pesynbTaTel IKCNepuMeHTa.

HononuurensHas nHpopmMmauus

BaskHoe 3HaUeHHe A DOAJep:KaHusA TeMiuepaTypHoro 6aranca UMeeT OTHOUIeHHe
MOBEPXHOCTH TeJa K ero 00b&My, TaKk KaK KOJHYeCTBO BEIPAGOTAHHOTO TEMIa 3aBUCHUT
OT MACCHI TeJia, a TeII006MEH OCYIIECTBIAETCA Yepes Ko Hbie MOKPoBEl. Ha ¢BA3b pas-
MepOB ¥ IPONIOPIHIl Tesla OPraHU3MOB € TEMIEPATYPHO-KIMMATHYECKUMH YCAOBUAMHU
yKasbiBaeT npasuno Bepzmana, coraacHO KOTOPOMY M3 ABYX GIHM3KHX BH/IOB TEILJIO-
KPOBHBIX 3XHBOTHBIX, OT/IMYAIOIIUXCA pasMepamu, Goee KPYIHBIA Bug o0uTaeT B 60-
nee xonoqHOM KamMaTe, COIJIACHO APYTOMY LIPaBUIy — npasuny Allena — y MHOTHX
MeKomuTamux u nTui CeBepHOro moJyIapHs OTHOCHTENbHBIE pasMephl KOHEYHO"
creit M APYrHX BHICTYNAKIIHX dacTedl Teaa (YIIHBIX PAKOBHH, KIIOBOB, XBOCTOB) yBe-
JWYMBAIOTCA B Ipejejiax apeasoB UX oOMTaHHA K I0TY U YMEHBIIAIOTCA K CeBepy, 4T
HeoOXOJUMO A CHHMKEHUSA TelJOOTAauYd B XO0JOJHOM KIHMAaTe.

§47. BnaxXHOCTb KaK aKonorun4yeckuin pakrop

) BcrioMHUTE, NOYeMy BOAA ABNAETCH Heo6X0OUMbLIM YCNOBMEM CYLLEECTBOBAHMA
= OpraHnMamoB. B kakux NpoLeccax Xu3HeAesTeNbHOCTU OHa y4acTeyeT?

Kak sxosiormdecKnii hakTop 844MHOCMb OKPYXKAaIOIed cpelbl ABIACTCH Heob-
XOOUMBIM VCJIOBHEM CYILEeCTBOBAHHSA OPraHM3MOB, TAK KaK HX Teja B CDEJHEM HA
2/ cOCTOAT U3 BOALL. J[1f8 MHOTHX OPTAHUSMOB BOJ@ CIYHKUT cpenoil oburasus, ofi-
HAKO ¥ HA3eMHBIE OPraHM3MbI He MOTYT CyllecTBOBaTh 0e3 Heé: Boja HeodXoxmMa
A7 NPOTEeKAHMS peaknuii o6MeHa BeIecTB, [OITOMY NpU e€ HeJOCTATKe JKU3He-
IeATeNbHOCT: OPTAHM3MOB 3aMelyfAeTcsA. Bosipiiue moTepy BOJALI IPHBOAAT K I'U-
GeJ OPTaHM3MOB, TAK KakK ODMOXMMHYECKHe PeaKIuy B KJIeTKAaX MPeKpamamorcH.

TIpucnoco0aeHusA pacTeHUH K MOJAePKaHII0 BOTHOTO fdanxanca. Jlng pacreHHi
BOJa ABIHETCH 00sA3aTeIbHLIM KOMIOHEHTOM Ipomnecca (OTOCHHTe3a. Bopa weob-
XOAMMAa JJIfA MPOPACTAHUA CIOP ¥ CeM#AH, OIIOJOTBOPEHHA y CIIOPOBBIX pacTeHui,
TAK KAK TOJBKO IPH HAJMYMM BOJbI CIIEPMATO30M/EI CHOCOOHBI JOCTHYD ANIEKIET-
ku. TooceMeHHBIE ¥ IOKPHITOCEMEHHEIE DACTEHISA MeHee 3aBUCHMEI OT CBOOOZHOI
BOJBI, HO ¥ MX HODMAJIbHAS JKU3HEIEeATeJBHOCTh 0e3 Heé HeBO3MOXKHA.

PacreHns B Ipoliecce 3BOIIOIMH BEIpaboTany pasaiudHbIe mpucrocol0neHns s
mojep:xaHua BoxHoro Hamanca. Hanpumep, y oAHHX pacTeHHU# creneil ¥ NyCTHIHL
(TrONBTIAHEI, TIeCYaHAN OCOKA, MAKH, KOBBLTH U AD.) OYeHb KOPOTKa#, HO HHTEHCHB"
Haf BereTamus, KOTopas NPUXOAHTCA HA CPABHHTETHHO BJIAMHBIN paHHEeBeCeHHUH
nepuoj. BacyNUIMBYIO 4A4CTh I'OJa OHM IEPEHOCAT B BHJe MOKOAMUXCA JYKOBHIL,
KODHEBHII M CeMsAH. ¥ IPYTHX PACTEHHH 3aCYIIJIMBBIX MECT obuTaHUA pasBUBaeT-
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Puc. 203. IIpucnocobieHnd pacTeHNI K HOAAEePIKAHUI0 BogHOTO OanaHca: I — rayOokasd
KOpHeBasd CUCTeMA Yy BepOIIOiKbeill KOMoUKH; 2 — IpeBpalleHHue JHUCTHEB B KOJIUYKHA
M pa3BHTHe CTeDIA-CYKKYJIEHTa C BOJOHOCHOH TKAHBIO YV KAKTyCa

cs MOIMHAA U IIy0OoKas KOpHeBas cucreMa (caxcaysi, BepOIiOKbsa KOJIOUYKA U Ip.),
thopmupyroTca MophoDyYHKIUOHAIBHEIE 0COOEHHOCTH, CIOCODCTBYIONINE JIYUYIIEMY
BOJIOCHAOKEHHWIO: YMEHbBIAI0TCA pasMephl KJIETOK, BO3PACTAeT KOHIEHTPAUA KJIe-
TOYHOTO coKa. KpoMe TOr0, ¥ pALa pacTeHUil 3aCYIIIUBLEIX MECT OOMTAHUA UMEHOT-
cfl MPHCIIOCOOJIEHHA, CIIOCODCTBYIOIE 3KOHOMHOMY DACXOLOBAHUIO M 3aALACAHUIO
BOJBI, HAIIPUMED, JHUCTHA OPEeBPAIleHbl B KOJIOUKH, UCIapPAINe MEeHbIle BJIAIH,
a cTebsu colepsKaT BOJAOHOCHYIO TKaHb (puc. 203).

HexoTopele pacTeHHs MOJIYYAIOT BJIATY HE TOJBKO M3 IIOYBLI, HO U H3 BO3AyXa,
HUCIOJBE3YSA IJIA 9TOT0 HaJ3eMHbIe oprausl. [lapoobpasHyio BiIary ua Bo3ayXa IOrJIo-
AT SNM(MUTEl — pacTeHHd, MKUBYIIHE HA CTBOJIAX M BETBAX NPYIHX DACTEHHI
(6pomenuu, opxumen), mxu (puc. 204), mHafiHEUKNA, MHOTHE IYCTHLIHHEIE DACTEHHA.
HexoTopele U3 HUX MMeIOT INPHCHOCOOJeHUA AJIHA Jy4YlIeH KOHJEHCAIHH BJIATH H3
armocdepHOro Bo3Ayxa (BOJIOCKH), MOTJIONIEHUA KOHAeHcaTa (3KeMo0KH, IOJOCTH),
HanmpabBJieHHA CTPYEK BOJAblI OT JIMCTHEB K KOPHEBOﬁ CHCTEME U T. II.

Enaccupukanus pacreHHMil M0 MX OTHOILIEHHIO K Bojae. PacTeHHMsA MO OTHOIIE-
HHIO K BOJE PasmeJIAIT Ha HeCKOJIBKO 3KOJOrHYeCKHX I'PYIII.

1. Bodnbie pacmenus, unu zudamogumaut (oT rped. hydatos — BOmHEIIT), Len-
KOM uu GOJIbIIeH CBOeH YacThio morpy:xens! B Boay (puc. 205). K aroii rpynne ot-
HOCAT BA/IMCHEPHIO, POTOJMCTHHUK, IYySbIPYATKY U Ap. Eciu aTH pacTeHus BEIHYTH
13 BOJBI, TO OHH OBICTPO 3achIXaloT U morubawT. B snuugepMuce v BOGHBIX pPaCTeHHI
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Puc. 204. Pacrerus, norinomampIiue BIATY U3 Bo3ayxa: | — 3enéHblil Mox; 2 — OpXHJAeH

OTCYTCTBYIOT YCTBHUIIA, HET KYTUKYJILI, ¥ HEKOTOPBIX, HAIIPDUMED V PACKH, pelyIH-
pOBaHAa KOpHeBas cucreMa. JIMCTOBBIE IIACTHHKH YV BOAHBIX PACTEHUI, KAK IpaBu-
JIO, TOHKHE, CHJILHO PACCEYEHHEIE, YTO CIIOCODCTBYeT DoJee MOJHOMY HMCIOIb30Ba-
HUIO PACCEeAHHOT0 BOJOM CBETA M YCBOEHUIO YIVIEKMCJIOrO rasa. ¥ MHOTHX BOJHBIX
pacTeHU XOPOIIO PAa3BHTA BO3AYXOHOCHAS TKAHb — Aa3DEHXMMAa — IMIPHUAAOIAsN
MM ILJIABYUYEeCTh M 00eCIedrBalOIIaa TPAHCIOPT KHUCI0POAa K TKAHAM M KJIETKaM.
2. HasemHo-600Hble pacmeHnus, uau eudpogumst (ot rped. hydor — Boaa), yac-
THYHO, KAK IPABIJI0, HUMKHEHN YacThI0 IOrpysKeHb!l B Boay. PacreHus aToil rpynmnsl
pactyT mo OGeperaM BOZOEMOB, HA MeJKOBOAbe, HA Domorax. K HuM oTHOCAT TpoOCT-
HHK, KYBIIHHKY, BaxTy, KaJdy»XKHuUIY, porod u ap. (puc. 206). ¥ pacreHHii aToi

Puc. 205. Bognasie pacrerunsa: I — Bami- Pue. 206. HazemHO-BOgHBIE pacTeEudA: | —
JucHepus; 2 — POTOJHCTHHUK KyBIOMHKA Oenas; 2 — BaXTa TDEXJIHCTHASA
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Puc. 207. Pacrernsa Bna)XHEIX MecT cymm: | — HemoTpora; 2 — HANOPOTHHK OPIAK

TPYNONBL Jy4lie, 4YeM YV BOJHBIX, Pa3BUTHI IPOBOLAINMNE M MeXaHWYECKHWe TKAaHWU,
€CTh BIHJIEPMHUC C YCTHUIAMHM, XOPOIIO PasBUTa a3peHxXuMa.

3. Pacmenusa 81a¥cHbLX Mecm cywiu, WK zuzpogumut (OT rped. hygros — BramK-
HBI{), PACTYT B YCIOBHAX IOBBIIIEHHON BJIAXXHOCTH BO3[yXa. DTy rpynmy obpasy-
0T PacTeHUs HUMKHHUX SPYCOB CHIDHIX JIECOB, HAIDHMED HEJOTPOra, HamoPOTHHKH
(puc. 207), a TakKe OTKPBITHIX YBIAXKHEHHBIX MecT: GONAK OrOPOJIHBIHA, PHC, TATH-
pyc, pocAHKa u Ap. M3-3a BBICOKOH BIaKHOCTH BO3AYXAa V 9THX PACTEHHI 3aTpPV/-
HeHa TPAaHCIHMpPanWusd, HAa JUCThAX YV HUX MMEIOTCH BOIASHBIE YCThUIA — THAATONLI,
BBIZIEJIAIONINE KalleJIbHO-KHAKYI0 Biaary. OOBOAHEHHOCT: TKaHeH JOCTHrAeT ¥ TUIPo-
¢duron 80 % , MOSTOMY IPH HACTYIIEHUHM AaKe HepPOJOKATENIbHOM 3aCyXH pacTe-
HHA BTOH SKOJOTHYECKOU I'PYIIILL OLICTPO
3aBANAIOT U MOTYT HOTHOHYTE.

4. PacmeHua YMepeHHO BILAHHBLY
Mmecm cywu, Anu mesogumst (OT rped.
mes0s — CpedHHIT), MOT'YT BhIZEDPIKHUBATE
HeNpPOOIKUTENbHYI0O U HECHILHYIO 3a-
cyxy. K MesodHTaM OTHOCAT BEYHO3ETE-
HBIEe JepPeBbsi BEPXHUX SPYCOB TpOIUYe-
CKOT'0 M CYOTPOIMYECKOro Jieca, JIHCTO-
nagHble JepeBbsia CABAHH, JIeTHe-3eJIeHbIe
JIHCTBEHHbIE MOPOJBI JIECOB YMEPEHHO-
ro mosfca, KyCTapHHKH IIOJJIECKa, Tpa-
BAHHUCTHIE pacTeHus NyOpas, 3aJHUBHBIX
JIYyroB, OOJMBIIMHCTBO COPHBIX M KYJIb-
TYpPHbIX pacreHuil (puc. 208). 9ra rpyn-

Puc. 208. Pacrerns yMepeHHO BIayKHBIX

MeCT CYIIH: 1l — TBICAYETIHNCTHHK,
Ia OueHbL OOITHPHA W HEOLHODPOIHA, IO 2 — GOAPHIIHUK
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Pue. 209. Pacrenns cyxux MecT cymu: I — KakTyc mepeyc; 2 — KOBBLIb; 3 — ajod

Puc. 210. YKXuUBOTHBIE, IIPH-
crocofbJIeHHBIE K HEeJOCTaT-
Ky Baaru: I — ogHOrOpOBIH
Bepburox (ZpoMenap);
2 — MYYHOH XpyIIaK

cITocoGHOCTH peryJiAnuN BOJAHOro oOMeHA ONHM pac-
TeHHA OpHOJMIKAITCA K THrpoduTaMm, Apyrue — K
3aCyX0yCTOHYHUBEIM opMaM.

5. Pacmenua cyxux mecm cyuiu, AIH Kcepogumbl
(oT rped. xerox — CyXoii), pacTyT B MeCTax ¢ HeJo-
CTATOYHBLIM YBIAXKHEeHHUEM (CTenu, MyCThIHM, BRICOKO-
ropesa). IlpeacraBuTesu 3TOH TPyIObL Jydile OPYTHUX
pacTeHMI NpucrocobIeHsl K Peryisaiuu BogHOro fa-
JaHca: WX JHCTHhA M CTe0JH IMOKPBITHI TOJCTOH KYTH-
KyJ10#, BOCKOBBIM HAJIETOM WJIU ONYINeHbI, KOPHEBEIE
CHCTEMBI Y MHOT'MX BH/IOB IPUCIOCODJIEHB K 100BIBA-
HUIO BJarm ua raybokmx cioép mouekl. Cpenm mpej-
CcTaBHTeJeH 3TOH IPYIIIE PA3IUYal0T PaCTeHHA CYKKY-
nenmut (OT mat. succulentus — COYHBLHA) U CKIepOPU-
mut (ot rpeu. skleros — TBépawIi). CYKKYIeHTE UMe-
JOT CHJIBHO PasBHTYIO BOJO3ANACAIOIIYI0 TKAaHL (Kak-
TYCBHI, aJI09, araBa M Ap.), CKJIepo@uTHl IpeACTaBJIfA-
10T cob0i cyXHMe Ha BHJ PACTEHHSA C Y3KHMH U MEJIKH-
MM JHCTHAMH, HHOT/Ia CBEDHYTHIMH B TPYOOUKy (mo-
BIHB, THIYAK, KOBBLIb, 3aeibBeiic u ap.) (puc. 209).

Ipucnocofaenus KHBEOTHBIX K M3MEHEHHUIO BOJ-
HOro pesxumMa. J[Jif YKHBOTHBIX BJIAXKHOCTH TaK¥e fAB-
NSeTcs BAKHEIM 3KoJdormueckum daxtopom. [lna on-
HHAX OPraHM3MOB (KHIIEYHOIOJOCTHBIX, PaKoobpas-
HBIX, pbIf) Bojla — 9TO cpejia OOMTaHMWA: BHE BOJ HX
cyllecTBOBaHWE HEBO3MO:KHO. [I[pyrue :KHBOTHBIE MO-
ryT gosiroe BpeMa 00xonHATheA Ges cBODOJHOM BOABI.
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ITo oTHOUIEHUIO K CTENEHN BIAYKHOCTH KHBOTHBIX MOYKHO Pas3jeUTh Ha CIeyio-
I 3KOJIOTHYECKHe IPYIILI: 600Hble (KOPAJLIbl, MEAV3EI, PLIOBI M 1Ip.), NOAYB0THO-
Ha3emHble (IATYIIKH, KPOKOAUIBI U Ip.), Ha3eMHbie (OOJBIINHCTBO YIEHHCTOHO-
I'MX, IPECMBIKAIOIUXCHA, OITHI i MICKOIHUTAIINX).

ITogobHO pacTeHmaAM, Bce Ha3eMHBIe KHMBOTHBIE AJIA KOMIEHCAIIMH HeHn3besx-
HOM IIOTEPH BOZLI, NPOUCXOASAIEN B Pe3y/bTaTe WCIAPDEHHSA W BhIJEICHUA, HYK-
AanTcA B €€ mepHojudYecKoM noctymaeHHH. OcymiecTBasdeTcsa BOLOIOTJIOMNIE-
HHe NYTEM NHThA (ITHIE], MIEKOMHUTAIOIHE), BCACKIBAHUSA BOJbLI Uepe3 IIOKpPO-
BEI TeJia B MKHIKOM HMJHM Iapoo6pasHOM COCTOAHMH (3eMHOBOJHBIE, HEKOTODEIE
HaceKOMBIe, KJIeINH). SHAUMTENbHAA YACTh JKUBOTHHIX 3aCYILIHMBBLIX MecT (0co-
6eHHO NYyCTHIHB) HUKOT/A HEe OBIOT W JIOBOJBCTBYIOTCH TOJBKO TOH BOAOH, KO-
Topas mocTynaeT ¢ numei (puc. 210). BerpeuawoTesa KUBOTHBIE, KHUBYIHE 3a
cuér MeTaboaHUecKoil (aHZOreHHOI) BOABI, 00pasyeMoi B mpollecce OKHCIEHUA
HaKaNJIABaeMBIX 3amacoB xupa (BepOiio[, MyYHOH XpyIIak, NJIATAHAA MOJb).
B npomnecce Gromoruueckoro oxkucnerna us 100 r sxkupa obpasyercs oxono 107 r
9HJIOTeHHOM BOJBI, HCIOJIb3YEeMOH fajiee B 0OMEHHLIX IIpomeccax.

Jna »KUBOTHBIX, AOOBIBAIOIUX BOAY C GOJBIIMMH TPYAHOCTAMHM, XapPAKTEPHBI
Pa3JIHYHbIEe CIIOCOOBI M CPEACTBA €8 9KOHOMHHM (HOUHOH 00pas KHM3HH, IJIOTHEIE
HeNpOHUIaeMble IIOKDOBHI Tejla, PeJKHe AbIXATe/LHEIE JBHMKEeHHS, MaKCHUMAaIbHO
obe3BosKeHHEBIe TPOAYKTHI BBIJENeHUs (MOoYa M 9KCKPEMeHThl), MOHHKeHHbIe II0TO-
OTJeJIeHne M OTJada BOJBI CO CIM3UCTHIX o6Gonouex u ap.). C HauagoM cyxoro u
JKapKOro Ce30Ha rofla HeKOTODhIe 3XHBOTHBIE (CTENHBIE W MYCTHIHHLIE I'DBLI3YVHEI,
4Yepenaxu, HEKOTOPble HaceKOMEIE) BIAJAIOT B JIETHIOK CHOSAYKY, Y HUX BPeMeHHO
ocnabafAIoTes Bee YKU3HEHHBIE IIPOIeCCHL.

Baaxcrnocms; pacmenus: zudamogumut, 2udpodumet, 2uzpodumot, me3opumat,
Kcepoumol (CyKKYIeHMbL, CKAEPOPUMbBL); HUBOMHbLE: B00HbLE, NOAYE0OHO-
Ha3eMHble, HA3eMHbLe.

Bonpocel n 3agaHusa

1. O6bscHWTe, NoYemMy BoAA ABASIETCH HEOBXOAMMbIM YCNIOBMEM CYLLECTBOBAHWS BCEX Op-
raHM3MoB Ha 3emne.

2. OxapakTepuayiiTe pacnpepgefieHve BOAbl Ha NOBEPXHOCTWM 3eMHOro wwapa. OT Yyero 3a-
BUCMUT BOAHBIVA PEXWUM TEX WM UHbLIX TeppUTOpUiA cywn? K yemy aTo npueoauTt?

3. Kakue npucnocobneHus, HanpasieHHble Ha NoaaepxaHve BoaHoro GanaHca, BeipaGo-
Tanu pacTeHus B Npouecce asoniounmn? MNMpuseguTe NPUMEPL! TakUX PACTEeHWUA.

4. Ha Kakvue 3Konorv4eckne rpynmbl PasaensioT PACTEHWS MO MX OTHOLLEHWIO K Boae? Kakoe
3TO MUMEET 3Ha4YeHwe ONns pacnpeneneHns pactTeHuii B coobuwecteax?

5. Kakue npucnocobneHns Kk MSMEeHeHMIO BOAHOMO PEXUMA PasBUIUCh Y XKWBOTHBIX B MPO-
uecce ssonounn? MNpueeauTe NPUMEPS! XUBOTHLIX, MPUCNOCOBNEHHBIX K CYLLECTBOBa-
HUIO B yCcnoBuax aeduuurta snaru.
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§48. N30BbLIA U MOHHBbIA COCTaB cpeabl.
MouBsa u penbed. MNorogHsbie N KNUMaTU4eckue
dakTopsl

3 BcrnomHuTe, Kakoe 3HadeHwe A8 XU3HeOeaTenbHOCTU OpraHu3MoB MMEerT
f KUCNOPOA, 1 YrNekncnsiin ra3. Kakosbl Guonorudeckme QyHKUMM MUHEepanbHbIX
BelwecTs? Kak 0eicTBy0T Noroaa v KIMMart Ha OpraHnuambl?

Cpenu abuoTudecKux (aKTOPOR Cpeibl OOMTAHNA, KDOME CBETa, TeMIePaTypPhl H
BIAYKHOCTH, HA OPTAHH3MbI OTPOMHOE BJIMAHME OKA3bIBAIOT ra30BBIi COCTAB BO3AYX4,
pacTBOPEHHBIE B BOJe MUHEDAILHEBIE BellleCcTBa, a TaKyKe I04Ba, peiased MeCTHOCTH,
cocTosHMe aTMoc(epsl B KOHKDETHBIH MOMeHT BPeMeHH (IIoroja) M MHOTOJeTHUN
PeKHMM [Orojs! (KJIHMAaT).

T'a3oBbIii cocTak cpeasbl. [[18 aspoOHBEIX OPraHU3MOB KU3HEHHO HEOOXOAMMBIM
KOMIIOHEHTOM OKpPY:Kalolleil MpHpOAHON cpeabl ABIAAeTcA Kucaoposd. B Geckucio-
POXHOI cpefie KUBYT aHAspOOHBIe GaKTepHH, IpocTeHue 1 IapasuTHIeCKe Yep-
BH. KMcaopos BXOAHUT B COCTAB MHOIMX HEOPraHWYECKHX U OPraHHMYecKHX COepu-
HeHHWI W 0DecIeYMBAET OCYIIECTBJIEHHWE OKHCIUTENBbHBIX DeaKIud, B X0Je KOTO-
pBIX ocBOBOKAaeTcsa HeoOXoauMasd IJId KHU3HeAeATeJIbHOCTH OPraHM3MOB dHEeprus.
OCHOBHBIME IPOAYIIEHTAMM KHCI0POJA Ha 3eMje ABIAITCA 3e€Hble PACTeHHd,
IpOM3pAacTalolhe B Boje U Ha Cylle, KOTOphle 06pasyioT ero B mpouecce (GoTocuH-
tesa. Kucopos moriomaercs opraHM3MaMH M3 BHENIHeil cpelbl BCeH MOBEPXHO-
CTHIO TEeJa WM ¢ IOMOIIBI0 CIenHalb-
HEIX OPTaHOB JBIXAHWA.

V MHBOTHBIX, TPEOLIBAIOIINX B YCIIO-
BHAX MOCTOSHHOrO HEJOCTATKA KHCIO-
poza, BeIpAGOTANHCE COOTBETCTBYIOIIHE
mpuCcnocoOJIeHnsA: MOBHIINEHHAA KHUCI0-
ponHad €MKOCTh KDOBH, Dojlee dacThie
u riayboKHe AbIXaTeJbHbIe NBHIKEHU,
fpoabIIOH 00BEM JErKux (Y KHTOB, TIO-
sneHeil) u T. 4. ¥ pacTeHHH, MKHBYIIHUX
Ha O0eHBIX KHCJIOPOJLOM II0UBAX, HAIIPH-
Mep Ha TponWdYecKux Goyorax, 06pasyroT-
cA ABIXaTelbHble KODHH — IMHeBMaTodo-
DPEI, Yepe3 KOTOphIe KHCIOPO/ MOCTyIaeT
B TKAHHU ¥ KJeTKH (pmc. 211).

CyumiecTBeHHOe 3HaUYeHHUE HIA Op-
TAaHU3MOB HMeeT TaK)Xe coJepXxXaHHe B
OKpYysKaloleil cpefie YIIeKHCIOTO rasa.
Huskasd ero KOHOEHTpanusd IPHBOIUT K
Puc. 211. [[pixarenbHbie KOPHA ¥ MAHTDO"  TODMOKEHHIO Ipolecca (oTocHHTE3a, a

BOTO. IEPERS. ARNIEHHER OUeHBb BHICOKAS MOYKET BBIZBATH OTPAB-
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JIEHWEe PACTeHHH M CTAaTh TOKCHYHOM AJIA KHBOTHBIX (B IPHPOXHEIX YCIOBHAX Ta-
KHe KOHIEHTPalluu BCTPeYarnTca KpaitHe pesko). IIoCKOMBKY YITIEeKHCIBIH ra3 xo-
POIIIO PACTEOPHUM B BOJIe, OH HAPAJY ¢ KHCJIOPOAOM HIDAET BAMKHYIO POJb B IpOIec-
cax JKHU3HeIeATeJHHOCTH BOJHBIX OPraHM3MOB.

ITocrynaromue B BO3AYMIEYIO Cpefy pasiW4YHbIE TeXHOTeHHEIE IpuMecH (yrap-
HBIHA I'a3, OKCHJBI CEPHl M a30Ta, CEPOBOAOPOA H T. [.) TAKIKe OKABHLIBAIOT BIU-
Hue Ha oprausmbl. Hanpumep, oxcuy cepsl (IV) anoBuT ana pacreHuil make B
KoHneHTpanuax or 1/50 000 xo 1/1 000 000 yacTu ot obmero o6LéMa BO3AYXA.

Honnelii cocras cpeast. Jlu3HeneaTeILHOCTE OPTAaHASMOB BO MHOT'OM 3aBHCHT
OT Ka4eCTBEHHOI'0 M KOJIMYECTBEHHOIO COJeD:KAHHUSA B OKPYIKAIINel cpeae MHHe-
panbHEIX BemecTB. OCO0eHHO CYIIeCTBeHHOE BIMSHME LOHHbLIL COCMA8 cpedvl OKa-
3pIBaeT Ha KHM3Hb BOJHBIX KUBOTHHIX. [I0CKOIEKY KOHIEHTPAIIAA COJEH B IPECHBIX
BOJI0EéMAaX Maja, 00UTANIHe B HUX *KUBOTHEIE MMeIOT 60JIee BEICOKOE 0CMOTHIECKOE
AaBJIeHNEe BHYTPUKJETOYHBIX PACTBOPOB II0 OTHOIIEHHMIO K OKpYyXKamomieil cpeje,
U II03TOMY BOJA IOCTOAHHO IOCTYHAeT B UX OpPraHusM. Eé u30LITOK BBIBOIHTCA
HApPYKy depe3 OPTaHbl BhIIEJIeHHA, OXHAKO COXPAaHEHHID HEOOXOAUMBIX IS Op-
TaHU3Ma HMOHOB CIOCOOCTBYET TO, YTO MOYA Y TAKMX OPraHHM3MOB, HANPUMED DHIO,
CHIpHO pasbasiensas (puc. 212, 1). Orzenenue Takoro ciaboOKOHIEHTPHPOBAHHOTO
pPacTBoOpa OT BHYTPEHHHUX MHHUJAKOCTeH opranusma tpebyer aKTHBHOH XMMHIeCKOI
paboThl CenuaIu3HPOBAHHBIX KJIETOK MU OPIaHOB.

Mopckre KHBOTHBIE IBIOT M yCBAMBAIOT TOJBKO CONEHYIO BoAy. [lns mpemot-
BpalieHns 00e3BOKHMBAHKSA OPraHA3Ma y
HHX XOPOIIO PA3BHTHI MEXAHU3MEI OCMO-
peryisamuu, HalpaBJIeHHBIE HA yAepixa-
HHEe BOJABI BHYTPH Tella UM 3KCKDPEIlHIO
(BBIIeIeHMe) U36BITOYHOTO KOJIWYECTBA
coseii. IIpu sTOM OZHOBaIEHTHBIE MOHEI
CONIEHOH BOIBI, HAIPHMMED V PHIG, BHIBO-
AATCA HApyKy xabpaMu, a IByXBaJIeHT-
Hple — moukamu (puc. 212, 2). Ha or-
KauyKy M30BITOYHOH BOJEI KIETKH 3aTpa-
YHBAKOT MHOTO 3HEPTHH, IO3TOMY IIPH
BO3PAacCTaHHU COJIEHOCTH W YMeHBIIEHHH
BOALI B TeJle BOJHBIE OPraHHM3MBI O0BIU-
HO NepexXofAT K HEeAKTUBHOMY COCTOS-
HUK — COJeeoMly aHabuo3y. ITo CBOMH-
CTBEHHO BHIAM, 0OUTAIOIAM B IEPUOIH-
YECKH MEepechIXaloliuX JTYXKaX MOPCKOH
BOJHI (IIpOCTeHIINe, YePBU-KOJOBPATKH,
PauyKu-00KONIaBEI U ApP.). Y HEKOTOPBIX
MOPCKHX oburarenei OCMOTHYECKOe 1aB- Puc. 212. Cxema coneBoro o6Mena:
JIeHHe BHYTDH TeJla TaKoe Ke, KaK B 1 — npecrHoBogusle; 2 — MopcKMe PHIGH

HyO Comm
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OKPY:KAaloIIeil MOPCKO BoJe (aKyJbl, CKATHI), H OCMOPEryJIALUA JAJIA HUX He HMe-
er 3gaveHud. OUeHb COJIEeHbIe BOJOEMBI AJIsI OOMTAHUSA KUBOTHBIX MAJIOIPHIOJHEIL.
B HHX IDpaKTHUYECKH HUKTO HE YKHUBET.

V pacTeHHil TakKe MMEIOTCH COOTBETCTBYIOIINE IPHCIOCOONIeHNs K 00UTAHUIO
B Cpe/le C BHICOKOI KOHILIEHTpamueil cojeii: NOBLINIEHWEe OCMOTHYECKOTO NaBJIeHUsA
KJIETOYHOT'O COKa, 4To obJerdaer mMOCTYIJIeHHe BOJABI M3 HACBIIIEHHOTO COJAMH
IMOYBEHHOT'0 PACTBOpPA; CIOCOOHOCTE Yepe3 cHelHaJbHBIE JKeJe3bl BBIASTATE M3JIH-
[IeK coJieil Hapy:Ky, Te 3TH COJIM I0CJie BRICBIXaHUA 00pasyioT KPHCTATINYecKHe
CKOILIeHUsA. PacTeHns, TPOM3PACTAIONIHE HA CHJILHO 3aCOJEHHBIX [0YBAX, BCTpe-
YAIOMUXCS B MYCTHIHAX, HasbBawT 2aropumanmu (ot rped. hals — cons). K sum
OTHOCHAT IpeJcTaBuTe el cemeiicte Mapebble 1 TaMapUKCOBEIE.

BHayUTeNbHOE BINAHMEe HAa OPTaHM3MEI OKasbiBaeT KucioTHOCTE (PH) cpensr
oburarus. Beicokne xKoHmenTpanuu uoHoB HY miu OH™ (mpm pH cooTBeTCTBEHHO
amxe 3,0 uan Beime 9,0) TOKCHYHBI JJIA 3KUBBIX CYIIecTB. B OueHb KHCJBIX WIH
[IeJIOYHBIX [OYBAX IOBPEKJAIOTCHA KJETKH KOpHei#l pacreHumii. Kpome Toro, ecian
pH noussr HHxe 4,0, B Heil COAEPIKUTCA MHOI'O MOHOB AJIIOMUHHA, KOTOPbIE BPeX-
HBI [UIS PACTHTENbHBIX OPTAHM3MOB. B I[eJIOYHBIX NOYBAX TAKHe JKUSHEHHO Heol-
XOJMMBbIe PACTEHHAM XHMHUeCKHe 31eMeHTHl, KaK jKejle30, Maprasen, docdop, Ha-
XOJATCS B BUJEe MAJIOPACTBOPUMEBIX COeIMHEHHH U HeJOCTYIHEI [Jid MOTJIOIIeHHS.

TlouBa u peased. Penped 3eMHOI ITOBEPXHOCTH U COCTAB IMOYBHI OKA3BIBAIOT 34~
MeTHOE 3KOJIOTHUYeCKOoe BINAHUE Ha OPTaHM3MEbI, M B IIEPBYIO O4Yepe/ib Ha PaCTeHHs.
OT rHAPOTEPMHYECKOr0 PEKUMA [I0YB, HX aspaluy, MEXaHHYeCKOro ¥ XHMHYECKOTO
COCTABOB 3aBUCAT XapaKTep KOPHEBOU cHcTeMbl (rIyOMHHAA, TTOBEPXHOCTHAA) M
IpyTHe 0COBEHHOCTH BHEIIHETO ¥ BHYTPEHHET0 CTPOEHHA PACTHTEILHOr0 OPraHn3Ma.

B cOOTBETCTBHH C TeM, Ha KAKHX [I0YBAX IPEeHMYIeCTBEHHO IPOU3PaCTalOT pac-
TeHUs, UX OTHOCAT K ONPEAeéHHLIM 9KOJOrH4YecKuM rpynnam. CyIecTBYIOT pac-
TeHUsI, OOUTAIONIINE TOJBKO Ha KUCJIBIX I0YBAX, HAPEMeD MOX charsyM (puc. 213).
K pacreHMaM, TPeANOYHTAIONAM IOUBY C HEeHTPAIbHON peaknuei, NPUHALTIEHAT

Puec. 213. IIpecTaRuTe M PA3HBIX IKOJOTHUECKHX TDYII DACTEHHH O OTHOIIEHHIO
K KHCIOTHOCTH TMOuBE: | — MoX charHyM (kmeaas nousa); 2 — BeTpeHHUINA (INeJouHAH
mouga); 3 — JaHABIO (pasHble MOYBEL)
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GONBIIMHCTBO KYTbTYPHBIX pPacTeHuil. Berpeuaroresa u pacTeHMs, KOTODPBIE JIyUIile
BCETO pPacTyT Ha I0YBAX, HMEHINHUX INeJOoYHYI0 PeaKIWi, HAIpHMep BeTDeHHIA,
¥ T€, KOTOphble MOI'yT MPOM3PacTaTh HA MOYBAX C PA3HBIMHU 3HaueHuaAMH pH, T. e.
Ha KHCJIBLIX, HeHTPAJIBHBIX U IEJ0YHBIX, HATIPEMED JAHIBIII.

XuMHUecKHi COCTAB MOYBEI TAKMKe MMeeT GOIbIIOe 3HAUEHHe s PasBHUTHA
PacTeHHIi: HEKOTOPhIe M3 HHX MAaJIOTpefoBaTeIbHEl K KOJIMYECTBY MHUTATEILHBIX
BeIecTs (CocHa), APYTHM HeoOXOAMMO yMepeHHOe WX COoJepiKaHue (TPABSHUCTHIE
MHOTOJIETHHKH, €Jb), TPeTbH HYXKAA0TCA B GONBIION KOHIEHTPAIMM MUHEpAh-
HBIX BemlecTs B mo4uBe (1y0). BerpeuatoTcsa BHAEI, KOTOPbIe IPOW3PACTAIOT HA OIIpe-
MeIEHHBIX 110 MEXaHUYECKOMY COCTABY [OYBAX: PACTEHMSA ChINYYMX IIECKOB (caKca-
Vi), KAMEHHCTOTO I'PYHTA (MOKIKeBeIbHUK, Ay0 CKaIbHEIA).

st sKMBOTHEIX GOJNIBINIOE 3HAUEHHE UMEIOT pPeshed) MeCTHOCTH | xXapakTep mou-
BEL, BAMAIIINE Ha UX IepeaBuixkenue. Hanpumep, KOIBITHBIM, cTpaycaM, KOTODEIE
JKHBYT Ha OTKPBITHIX IPOCTPAHCTBAX U CIIACAIOTCA OT Bparos GercTBoOM, AJIA yBeJH-
YeHMA CHJBI OTTANKMBAHUA HeoOXoamMa IIOTHAA mousa (puc. 214).

Ioronueie u kaumaTudeckue daxropsr. PaKTODHI CPEbI, COCTaBJIAOIIHE 110~
rogy (BAa)KHOCTb BO3AyXa, 00JAYHOCTH, OCAAKH, CHJIA BeTPa H T. ZI.), IOCTOAH-
HO usmMeHAIOTCA. Kax bl 13 nepeuyncieHHBIX KOMIIOHEHTOB MOTOBI MMEET OIpe-
NeJIEHHOE DKOJIOTHIECKOe 3HAYEHME B JKMBHM PACTEHHI M 3KMBOTHBIX. Hanpumep,
0YeHb MHOroo0pasHa poJib aTMOC(hEePHBIX 0CAJJKOB, B YJACTHOCTH CHETOBOIO OKPOBA.
T'nyGoxwuit cHer 06pasyeT TeILION30IMPYIOMUIl CJI0if HA TOBEPXHOCTH [IOYBHI, 61aT0-
Aaps YeMy Aase B CHIIBLHBIE MODO3BI TeMIEPATyPa y eé HOBePXHOCTH OJIH3KA K HYJIe-

Puc. 214. Jlna GeicTporo Gera aHTHIONAM THY HEOGXOZMMA IJIOTHAS ITOUBA
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Puc. 215. Prikas moléBKa BeJeT Puc. 216. Tysaposas KypoInaTKa 3apblBAETCHA
aKTHBHEIH 00pa3 KU3HH IOJ CHEroM B CHEr' Ha HOYEBKY

Boit. CHeKHEIH MOKPOB 3alllUIIaeT NOYKH BO30OHOBIEHHA PACTeHUH M IIPeAOXPAHI~
eT UX OT BEIMEP3aHUs, HEKOTOPbIe BUABI JaKe YXONAT IIOJ CHer, He cOpackiBas JIu-
cThEB (3eMIAHNKA, KOIBITeHD, XUByYKa). MelKue HaseMHbIe JKUBOTHbIE (JEeMMUH-
', TOJEBKH ¥ AP.), IPOKJIAALIBAA [IOJ] CHE'OM ¥ B €r0 TOJIIE XOAbI, 3UMOH MOTYT
BeCTH AKTHBHEIN 00pas MU3HHU U naske pasMHO:KaThed (puc. 215). Hexoropsle nru-
sl (pAGUUKHE, TeTepeBa, KyPONATKY) 3apHIBAIOTCA B CHET HA HOUEBKY (puc. 216).
Tny6uHA CHEKHOTO TOKPOBA MOMKET OrDaHMYMBATH PACIPOCTPAHEeHHE OPraHu3MOB.
Hanpumep, ceBepHBIE OJIEHU He [lepeMelaioTes B Te PailoHEBI, I/ie 3UMOil BhINAja-
eT MHOTO CHEera, TAK KaK MX KOPMOBBIE PeCypChI TaAM OrPaHHWHYEHEHI (OHH MHUTAIOTCHA
HOJCHEeKHOM PACTUTEIBHOCTHIO).

MHOTOJIETHHII PeXKHMM MOTOALI XApAKTePH3yeT KJIMMAT MeCTHOCTH. [lisa Gomb-
[IMHCTBA HA3eMHBIX OPraHM3MOB BasKeH He CTOJBKO KJIMMAT BCEro pailoHa, CKOJb-
KO MHKDOKJIMMAT UX KOHKDETHOro MecTooduTaHWA. B KauecTBe mpHMepa MOMHO
IIPHUBECTH Pa3JMYHEIE IIOKA3ATEH TeMIEePATYPhI, BIaKHOCTH BO3/[yXa, CHJIbI BETPa
1 ApYrUX (DAKTOPOB Cpejbl HA OTKPHITOM IIPOCTPAHCTBE M B jecy. B mociensem cay-
Yae 3HAUEHHUS TEMIEPaTyphl aTMOC(HepPHOro BO3AyXa MOTYT OTJIHYaThCsA HA 2—3 rpa-
ayca. Ocobblit yecToWYMBEIH MEKPOKIMMAT BOZHHKAET B HOPAX, rHE3jax, Aymaax U
IPYIHUX 3aKPLITHIX MecTax OOMTAHHS OPraHU3MOB.

T'a308biil u UOHHBLL cocmaé cpedsl, CONE80l anabu03, NOY6a U pelbed) KAK KO-
Jnozuveckue (akmopel, nozodHble U KAUMAMULECKUE HAKMOPbL.
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Bonpockl n 3apaHunsa

1. OnuwuTte, KAKOE BAUSHWE HA OPraHM3Mbl OKA3bIBAET ra30BbIi COCTAB OKPYXAIOLWENR cpe-
el MpyBeauTe NpuMeps NPUCNocoBNeHA, KOTOPbIE BCTPEYAIOTCH Y OPraHM3moB, o6u-
TalLWmx B Cpeae C HeOOCTaTKOM kucnopoaa. Kak HasbiBalT Takue opraHnamel?

2. OO6wAcHWTE, No4YemMy B DONLLUMHCTBE CNy4aeB NPECHOBOAHbLIE OPraHu3mMbl HE MOFYT Cy-
LecTBOBaTb B MOPCKOW BOAE, @ MOPCKMe obutatenn — B NPecHO.

3. Kakoe BAMSHWE Ha PacCTEHWS U XMBOTHbIX OKa3bIBAKOT O4EHb BLICOKME WK OYEHb HU3-
Kune 3HaYeHus KMCNOTHOCTW cpefpl? Kak opraHnambl K aToMy npucnocabnueaiotcs?

4. B 4ém NposBAsETCH SKONOrv4eckoe BAUAHWE NO4BbI U penbeda 3eMHON NOBEPXHOCTH

Ha XU3HEeOEeATeNbLHOCTL PACTeHWIA U XUBOTHLIX? MNpuBeauTe npumepsl.
5. Oxapakrepu3yinTe norogHble U KNMMaTu4eckue yCrioBusa Balleil MeCTHOCTU C TOYKK 3pe-
HUA UX 3KONOMMYEeCKOro BIIMAHWA Ha PACTEHUS, XUBOTHbLIX U ApYrMe OpraHu3mebl.

§49. buonoruyeckue puUTMbl.
Mpucnoco6neHns OpraHUu3MoOB K CE30HHbIM
M3MEHEHUSIM YCNIOBMIA cpeabl

s PaccmoTtpute puc. 217, Kak BNMAET pUTM COJIHEYHON aKTUBHOCTW Ha BENn4um-
- HY ypoXas KyNbTYPHBIX pacTeHnin? KakoBa npu4MHa Takoro putma?

Onso M3 PyHIAMEHTANBHBIX CBOMCTB JKUBOH MPUPOABI — IUKJIMYHOCTE 0OJIb-
ITMHCTBA IPOUCXOAANINX B HEl Ipomeccos. Bes xKu3Hb Ha 3eMile OT KJIeTKH [0 0Ho-
chepsl MOJIMHEHA ONPEeNeNEHHBIM OUO0L02ULeCKUM pummam, uiu ouopummam (oT
rped. rhytmos — pasMepeHHOCTb), — BHEIIHHM, 00YCIOBIEHHBIM HHKJIHYECKHMHU
U3MEHEeHHAMHN B OKDYIKalolllell cpexe, W BHYTPEHHUM, CBASAHHBIM C COOCTBEHHOM
HHU3HEJeATeIbHOCTI0 OPraHU3MOB.

Bremraue u BHyTpeHHHE PHTMBI. BHew HUEe pumMmb. UMEIOT B OCHOBHOM reo(@uan-
4eCKOe TPOHCXOKJIeHHe, IOCKOJbKY TECHO CBA3AHEI C IPOMECCAMU ABHYKeHWS I1JIa-
HeTsl 3emaa B CoTHEYHOH cHCTEeMe U BOKPYT CBOEH OCH. OTH IIPOIECCH] BBIZLIBAIOT
3aKOHOMEpPHOEe M3MeHeHHe IVIABHBIX abHOTHUeCKHX (PAKTOPOB — CBETOBOTO PEXKH-
Ma, TeMIepaTyphbl, BIAXXHOCTH U T. 4. Bo3xelicTBYIOT Ha KHUBYIO OPHUPOAY U KOCMH-
YeCKHe PUTMBI, HAIPDAMED, COJTHEeUHad aKTHBHOCTH (puec. 217).

Brympennue pummbs. — 3TO PATMBI (DH3HOJOTHYECKUX U OHOXUMUYECKHX TIPO-
IIeCCOB, MPOTEKAIIINX B opraHuaMax. Tak, pUTMHUUECKUH XapaxkTep HOCHT geje-
HHE KJIEeTOK, OMOCHHTe3 GelIKOB M HYKJIEHHOBBIX KHCJIOT, AEATEIbHOCTH Cepala,
JETKHUX, DOYeK W T. A. [Ipu aToM Ka)jaasd CHCTeMa OPraHOB HMEeT COGCTBeHHBIH
PHTM, AOCTATOYHO YCTOMYHMBEIN K BHEIIHHM BO3JEHCTBHAM, [MO3TOMY TAKHE DHT-
Mbl Ha3BEIBAIOT 3HJ02eHHbIMU (BHYTPeHEUMHA). FHOTIAa MX elé Ha3eBalOT 6HOIOrU-
YEeCKHMH YacaMH OPraHM3Ma, TaK KaK OHW IIOMOTAl0T ODHEeHTHDPOBAThHCH BO BpeMe-
HU W 3apaHee OTOBUTHLCA K IPEACTOAIINM HM3MeHeHHsAM cpexbl. COriacoBAHHOCTH
BHYTPEeHHUX PHTMOB OIpefesiseT IePHOAUYHOCTE MPOTeKAHNWA TIPOIECCOB KU3HeIe-
ATEJIbHOCTH ¥ OPraHHU3MOB, C UX IIOMOILILI0 OHH IPUCIOCAGIMBAIOTCA K PEeryIADHBIM
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Puc. 217. Baungaue puT™Ma COJHEUHON AKTHBHOCTH Ha ypoxall p:u H Kaprodens

reoH3MUECKUM NUKJIAM PA3HON IPOJOIKHTEILHOCTH. K UHcTy BasKHEHIIINX 9HIO0-
TeHHBIX OMOJOrMYECKUX PUTMOB OTHOCATCH CYTOYHBEIE M MOAHYHBIE.

CyTouHBI€ M rOIUYHBLIe PHTMBI. [IpaKTHYECKHU BCe KUBBIE CYIeCTBA HAIlIeH 1a-
HETHI, He3aBHCHMO OT YPOBHA WX OPraHU3AllHK, NOAYHHAITCA CYMOLHbLM PUMMAM
(puc. 218). CyTounas pUTMHYHOCTH JKHUBHEAEATENIBHOCTH, 00YCIOBIEHHAS CMEHOMH
IHA ¥ HOYM, YETKO BhIpaieHa y OOJILIIWHCTBA DACTEHHW H XHBOTHBIX KaK JHEB-
HBIX (BOpOObLUHLIE ITHLEI, JOMAIIHAE KYPhI, CYCIAUKH, MypaBbt M Ap.), TAK H HOU-
HBIX (€XH, COBBI, KomaYen u 1p.). OHA ocTaércAd NPaKTHIECKH HeHM3MeHHOM’, nae
ecJI OPraHU3M HAXOUTCS B M30JHPOBAHHOM IIOMeEIeHHH, Te MOAAEPKHBAIOTCAH
[IOCTOAHHBLIE BHEITHHE YCJIOBHA (OCBeIleHHe, TeMIepatypa # T. I.). Takum obpa-
30M, CYTOYHAA [UKJUYHOCTh YKM3HEeATEeJbHOCTH — BPOMKAEHHOE, PeHeTHIECKOe

Puc. 218. [lonosKeHne TUCTBEB ¥ KHUCAMIBI B 3aBUCHMOCTH OT BDEMEHM CYTOK: I — mnHEM;
2 — HOYBIO
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CBOHCTBO BMJA. JHJOTEHHEIE CYTOYHBIE PHTMbLI HASHIBAIOT YUPKAOHbLMU (OT NaT.
circa — okoJio u dies — [OeHb, CYTKH).

HMameHeHHa HHTEHCHBHOCTH H XapakTepa OHOJIOIHYECKHX IPOIECCOB, MOBTOD-
IOIHecA ¢ TOAMYHON MePHOAMYHOCTHIO, HASKIBAIOT 200UYHbIMU PUMMAMLL. JTa Te-
PMOIMYHOCTE JJIf OPraHn3Ma BO MHOTOM ABJIAETCA BPOMKAEHHOI, T. €. IPOABIAETCS
Kak BHYTPeHHHI roguuseli purM. Hanpumep, ecin aBeTpaIHBCKHX CTPAYCOB 3MY
IIOMeCTHTE B 30oonapk CeBepHOro mosymapus, HePHOJ PA3MHOKEHUSA Y HUX HACTY-
IIAT OCeHBIO, KOorja B ABCTDaIWH BecHA. ['0/[HUHEIE DUTMEI 00ECIIEUUBAIOT [IPUCIIO-
cobsieAHe OPraHH3MOB K Ce30HHOM CMeHe YCJ0BHi. B KH3HH BHI0B IEPHOALI POCTA,
PasMHOMKEeHHA, JHHEeK, MUI'panuii, rryGoKoro moKoA 3aKOHOMEPHO YepenyIoTCH U
[IOBTOPAITCA TAKHM 00paszoM, UTO KPHTHYECKOe BpeMs I'o/la OpraHM3Mbl BCTPEeYaloT
B Hambosee ycroduuBoM cocToaHuu. CaMelil jKe YA3BHMEI IpPOIecC — PasMHOMKe-
HUE ¥ BBIDAIMBAHHE MOJIOSHAKA — IPUXOJAUTCHA Ha Haubojee GIaronpHATHBIN ce-
30H. JHIOTeHHbIe TOJUYHELIE PUTMBI HA3LIBAIOT YUPKAHHbLMY (OT JIAT. circa — OKO-
JIO ¥ annu$ — TOA), UX IepecTpoiika y OPraHM3MOB IPOUCXOIUT ¢ GOJBIITUM TPY-
JIOM ¥ TOJIBKO HYepe3 DA MOKOJIEHHH.

Ilpucnoco6aenue OPraHA3MOB K Ce30HHBIM M3MEHEHHAM YCJIOBHIl JKH3HH.
JHusHeHHBIH UK GOJIBIIHHECTBA OPraHU3MOB COTTIACOBAH C Ce30HHBIMH KOJIebaHu-
AMH TEMIEPATYPHOT'O M CBETOBOTO pPeXxUMOB (Haunbosiee BRIPaKeHHBIX B YMEPEHHOM
nosace). CMeHa BpeMEH roja COIPOBOXKAAETCH 3HAYUTETLHBIMI H3MEeHEeHUAMHE abuo-
THIeCKHX (haxTopos cpens! (puc. 219). BecHoii pacTeHns M KUBOTHBIE YMepEeHHO-
ro mosca Npoby:xIaloTCA OT 3UMHEI0 CHA: 3al[BETAIOT PACTeHHSI-IIePBOIBETHI (IYCH-
HBIA JYK, IIPOJIECKA, XOXJATKa M [P.), BETPOONbIAAEMbIe J€PEBbA M KYCTADHUKHU
(omepxa, Oepésa, JemMHA K AP.), IPOCHIIAIOTCA 3UMOBABIIIE HACEKOMBIE, IIPHIIETa-
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Puc. 219. CezonHBIe U3MEHEHUS JJIMHBI IHH, TEMIEDATYDPH H KOMMYECTBA OCALKOB
B OKpecTHOCTAX MOCKBEI
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0T mepejéTHEIe OTHOE. BecHOl HauWHAeTCA MEePHOJ PA3MHOMKEHHUA Y MHOIHX BH-
0B pBIO, 3eMHOBOJHBIX, IITHI[ ¥ MJIEKOIHUTAIONINX.

JleToM pacTeHNs MHTEHCHBHO BEreTHPYIOT, IIBETYT, & 3aTeM 00pasyoT ceMeHa U
ILIOAEI, T. €. BCTYIAIOT B Iepuok miogoHomesus. Co BTOPOH MOJNOBMHEL JIeTA pac-
TeHHs HAYMHAIOT HAKAILIMBATH 3allacHBIE MHUTATEJbHBIE BeIleCTBa: ABYXJIeTHHE H
MHOTOJIETHHE TPaBbl — B KODHAX, KJYOHAX, KOPDHEeBHIAX, JYKOBUIAX, JePeBbi H
KYCTApHMKM — B cepauesuHe credaeii. JHBOTHEIE TeTOM MHTEHCHBHO Pa3MHOMKAa-
JOTCS, U MOABJAIIIUNACA MOJOJHAK paccendeTcd Ha HOBbIE NIPHUTOAHBIE MIA MH3-
HHU TeppuTopuu. Hauwnasi co BTOPOH IOJIOBHHEI JeTa YMEHBIIAETCHA IPOJOIHKHUTENb-
HOCTH AHS, V PACTEHHH NPUOCTAHABIWBAKTCA IPOIEcChl POCTa, HAUYHHAIOT CO3pe-
BATE IIJIOJEI ¥ CeMeHA. ¥ HEKOTODHIX OCeIJIBIX M MHUTPHDYIOIIMX ITHI] K 3Bepei B
cHenUaJbHEIX 00pA30BAHUAX HAKAIIUBAETCH MKHD.

OceHBIO ¥ IePEBREB U KYCTAPHUKOB HaunHaeTcd nucronan. Emé no ero macryn-
JIeHHWS B PACTEHHH IPOUCXOIUT OTTOK IUTATEJILHBIX BellleCTB H3 JIHCTHEB B 3amaca-
IOIIHEe OPTraHbl, B MOYKH, PA3pylIaeTcsa XJIOpo(huaa U GOTOCHHTES IPeKpamaeTcH.
B ocHoBaHMH JCTa 06pasyeTca NPOOKOBEIN OTAENHTeIbHBIH CIIOH, 1 JIMCT OTAEJHA-
ercsa ot crebas. Jlucronas COMPOBOKIAETCA HAKOILUIEHHEM B KIIETKaxX BEI[eCTB —
KPHONIPOTEKTOPOB, B OCHOBHOM CaXapOB, IOBBIIIAIIIAX MOPO30CTOMKOCTEL pacre-
HEH. ¥ OTUD ¥ MJIEKONHTAIIIHX OCeHBIO MPONCXOLUT JHHBKA: JEeTHHH IMepbheBOl
F IIEPCTHBIA MOKPOB CMEHAIOTCA 3MMHUM, KOTOPBIH COJep:KHT Oojee rycToil moji-
MEpPCTOK — y MiexonuTawmux (puc. 220), a y nrun — nyx. [logméperox u myx
ILJIOXO TPOBOIAT TEIJIO U NPeAOXPaHAIOT TeJO OT IePeoXJaKAeHnud 3UMOM.

3uma — caMoe HeOJIaronpuATHOE BpeMs rofia s OpraHu3MOB YMEPEeHHOr0 110~
sca. HexoTopsle M3 HUX IPUCIOCOOMINCE €ro MEePeKNUBaTh B COCTOSIHUHN aHabuo03a,
KOT/a KU3HEeHHBIe IPOIecchkl MOYTH TOJHOCTHIO Ipekpamaloresa. Hanpumep, y paga

QOcTeBble BONOCH!

/,/ MoawepcToK \

! /

Puc. 220. Iléperuaniii mokpos ropHocTas: I — merom; 2 — 3uMOR
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0eCcII03BOHOYHEIX (IPOCTEHIIINX, MEJIKMX PAYKOB) aHaA0M03 HACTyIIAaeT IPH BEICHIXA-
HUH JIY¥, B KOTODPBIX OHH 00MTaNIM BECHOH H JIETOM. ¥ HEeKOTOPBIX MJIEKOIUTAIIIUX
(OypyHAVKH, JIeTyYHe MBILIN, €3KH) CHUKeHNe HHTeHCUBHOCTH 00MeHa BelecTB H0-
CTHTaeTCA MepexoJoM K cnAyke. IIpu aToM y HEX YMEHBIIAETCA TEPMOPEry I,
TeMIlepaTypa Tejia majaeT IOYTH A0 TEeMIEepPATYPHI BHEIIHelH cpelbl, 3aMelIai0TCs
¢yHKRINE opranusMa (HaAmpHMep, YacTOTa CePAeUHBIX coKpamlennii). OCHOBHBIMHA
IIPpUYHHAMY HACTYIJIeHUA 3UMHEH COAYKH Y JKHBOTHBIX CIVKAT MOHUIKEHHE TeM-
IepaTyphl Cpefibl H OTCYTCTBHE NHINHU. Takue MIeKONUTAOIHEe, KaK MeaBeqH, 6ap-
CYKH, OOTPYIKAIOTCA B 3UMHUL COH, IPH KOTOPOM TaKiKe 3HAUWTEJHHO CHHMKAETCH
YpoBeHbL 0OMeHa BelllecTB, HO He IajaeT TeMIepaTypa Teja.

Hexkoropeim pacTeHusM M HACEKOMBIM OXJIAKJeHUe H 3UMHHE CTAJUU IOKOA
HeoOXOJUMBEI JJIA 3aBePIIeHNA KU3HEHHOro IUKIA. B aT0 BpeMsa B UX OpraHH3Me
POTEKAaT ONpeAeJEHHbIEe (DU3HOJOTHYECK e IPOIIECCh], IOAT0TABINBAOIINE K IO~
ClelyIollel aKTHBHOH KU3HEAEeATeIbHOCTH.

Buoaozuveckue pummbsl: 6HewHue, 6HYmpeHHue (aHA0zeéHHbLE ), CYMOUHBLE
(uupkadnsie ), 200uunbie (YUPKAHHbIE); CRAYKA; 3UMHUIL COH.

Bonpocbl u 3apaHusa

1. Yro Ttakoe Buonoruydeckne puTmbl? Kakumm npuymHaMu oHu oBycnosneHbl? Kakue wa
PUTMOB OTHOCSHIT K BHELLHWMM, 8 KakMe — K BHYTPEHHUM (BHOOFeHHbIM)?

2. OxapakTepuayiTe CyTO4Hble (LMpKagHbie) BUoNornyeckne puTMsl Ha NpUMepe KOHKpeT-
HbIX BUOOB PACTEHWIA U XXMBOTHBIX, BCTPEYAIOLUMXCS B Ballei MecTHOCTU. Kakoe 3HadeHue
OHW UMEIOT ANS XU3HEeOeAaTeNbHOCTU 3TUX OPraHu3MoB?

3. OnuwuTte, Kak B COOTBETCTBUW C rOAUYHbBIM (LMPKaHHLIM) BUOMOrMY4eCKUM PUTMOM NPOo-
NCXOOWT HepeaoBaHMe NEPUOLOB XN3HEAEATENLHOCTA OPraHU3MOB, PACTIPOCTPAHEHHbIX
B Bawewn MecTHoOCTU. Kakue npucnocobneHus k cMeHe BpeMEH roaa BbipaboTanv B npo-
Llecce 3BONoLMK 3TW OPraHn3mMbl? KakoeBo 3HavyeHue aTux npucnocobnermnin?

4. TMpoeeaute HABNIOOEHUA 32 NPOABNEHWAMM BUONOrMHECKMX PUTMOB Y PACTEHWIA U Ku-
BOTHbIX, BCTPEYAIOLWMXCH B Balle MecTHoCTU. 3adukcupyiite peaynstaTel HabnoaeHni
B BWOE 3anuncen, pUcyHkos 1 doTtorpaduii.

§50. XXusHeHHble POPMbI OPraHN3MOB

5 PaccmoTtpute puc. 222—229. B kakux ycnosuax o6mutaioT M306paxEHHbIe Ha HUX
= opraHuambl? Kakve oco6eHHOCTU CTPOEHUS YKa3biBalOT Ha Mx 06pas xunsHu?

Cpeau npucniocodnennii OPraHI3MOB K cpejie 00MTaHNUA HEMAJIOBAYKHYIO POJTE UTPAa-
T MOP(}OIOTHYECKHEe, T. €. 0COOEHHOCTH BHEIIHEro crpoenus. Mopdosorugecknii
THI IPUCIOCO0/IeHHA OPraHu3Ma K OCHOBHEIM (DaKTOpaM cpeAsl OOUTAHNA M OIpeje-
JIEHHOMY 00pasy KH3HM Ha3bIBAIOT HCUIHEHHO ¢opmoil opeanuama. TepMHUH «xu3-
HeHHas (popma» BBEN B HAYKY B 1884 r. narckuit yuéusrit MoxamHec BapMHHT.
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Kusuennsie Gopmbl pacTennii. B npenenax Kaxa0i 5KOJOTHUYECKOH TDYIIIBI
pacTeHWii, BEIJEIEHHOH HA OCHOBAHHMH MX OTHOIIEHHUSA K CBETY, TeMIEPAaType, BIaK-
HOCTH, M'430BOMY H MOHHOMY COCTaBY Cpe€[bl, MOXKHO Pa3IH4YUTh PA3HBIE KHSHEH-
Hble opmel. CymiecTByeT MHOIO HAYYHBIX KJacCHMHUKALNH KASHeHHBIX (hopM pac-
TeHHii, HO HauboJee IPOCTOH ABIAETCHA KIacCH(DHUKAIUA, OCHOBAaHHAA HA XapaKre-
pe MX POCTa M JJIUTeILHOCTH SKM3HH BereTaTHBHEIX OPraHoB. B cooTBeTCTBHY C HEH
BBIZEJIAIT cJeqyIollue }Ku3HeHHbIe (opMEl pacTeHuii (puc. 221).

Puc. 221. YKusHenHnle GopMEL pacTernii: I — gepeBbs; 2 — KYCTAPHHKH; 3 — Kycrap-
HUuKH; 4 — MHOTOJIETHHEe TPaBhl; 5 — OJHOJETHHE TPaBHI (YEPHBIE TOYKM — MecTa pac-
[OJIOMKEHHUA TIOYeK BereTaTMBHOTO BO30OHOBJIEHU)
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1. Jepesva MMeIT MHOTOJETHUE
OJIpeBEeCHEeBAaIOIIHil CTBOJ M KPOHY, 00-
pasoBaHHYIO BeTBAMH (puc. 221, 1).
OcHoBHasA ¢opma cTBOJIA — IIPAMOCTO-
A4adg, 4To obecmeumBaeT (opmMuposa-
HHe U3 KPOH [IePeBbeB COMKHYTOIO II0-
Jlora Jieca, pPacCeMBAIOIIEro COJHEYHBIN
cBeT. JlepeBbs 06pas3yioT Jieca, KOTOpPEIE
B 3aBUCHMOCTH OT IpeolJiaJaloniux IIo-
pos MOTYT OBITH TEMHOXBOWHBIMH, CO-
CTOAIMMY U3 enu (puc. 222) WiIu THX-
ThI, CBETJIOXBOMHBIMH (COCHA, JHUCTBEH-
HHIA), CMEIIaHHBIMHU, NTHPOKOJIHUCTBEH-
HBIMHU (ny0, KJIEH, TUIIA | Ap.), MEIKOJIH-
cTBeHHEIMH (0epésa, OCHHA, 0JIbXa) U Ip.
IIpoaoIKNTETLHOCTE KUBHH eDeBheB
HCUHCISAeTCHA JecATKaMM 1 COTHAMM JIeT.

2. Kycmapruku orau4amoTes OT JIe-
PE€BBEB TeéM, UTO B TeUeHHUe XHU3HHN Y HUX
dopmMUpyeTcs He OJUH CTBOJ, & HECKOJIb-
KO MHOI'OJIETHHX OJAPE€BECHEBIIIHUX CTBOJIH-
KOB (cM. puc. 221, 2). IlepBrlit CTBOJHK C
HefOoNbIIOH KPOHOU ([IOX0MKel Ha Aepes-

Puc. 222. Enp 00bIKHOBEHHAs — JePEBO
YMepeHHOH 30HEI

Ime) NaérT U3 CHAIUX II0YeK DAL AOYEePHUX CTBOJHMKOB, HEPEAKO OOTOHSIOMINX IIep-
BOHAUYAJBHBIN B pocre. B jecax KycTapHUKHM Yalie BCEro BXOAAT ‘B COCTaB IIOjJIe-
cka (puc. 223). HucThle KYCTAPHUKOBBIE 3apocian 00pasylOTCs HA IPAHUIAX JIECOB
IpH HeAOCTATKe TeIljla MM BJaru (KycTapHUKOBas TYHIDPA, HOAC POAOLEHAPOHOB

Ha Kaskase u ap.). O6masa npomomsxu-
TeJbHOCTh JKHU3HH KYCTADHHKOB B Cpej-
HeM gocturaer 20—40 sner, XoTs BeTpe-
Yal0TCA BHIBI, JKHUBYIIHE COTHH JeT (Ha-
npHuMep, IMUIOBHHUK).

3. Kycmapuu4xy — MUHHATIODHEIE
KYCTAPDHUKU BBICOTOH B cpemunem 10—
30 cm, HO He 6oxee 50 cm (cm. puc. 221, 3).
Hepenko oHE HMeIOT JTWHHBIE IOA3€MHbIE
KOpHeBUIa (HanpuMep, YepHHUKa, Opyc-
Huka). Bepxuasa gacte crebaeit Kycrap-
HHUYKOB, B OTJIHYHE OT HH)KHeH uyacTu,
He OJlpeBeCHEBAeT W KayKJblil roj OTMu-
paeT BMecCTe C JIUCThAMHA. [[IATEILHOCTD
JKUBHM HUXHEH oJpeBecHeBIIeH 4acTu

Puc. 223. Jlemmuna obnixHOBennas (opei-
HHK) — KYCTapHHUK MOJJIecKa
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Puc. 224. Kn1iokBa oOBIKHOBEHHAS —
KycTapHHUYEeK TOphaHBIX GomoT

Puc. 225. IlonslHb TOPEKasg — CTePMKHe-
KOpHEBas MHOTOJETHAA TpaBa

cocraBiaser B cpegaeM 5—10 ser, xora
001aA MI0AOIKUTENEHOCTE KU3HU KY-
CTADHUYKOB MOJKET OBITh TAKOH Xe, KaK
W y KYCTapHHKOB. B srecax KycTapHUY-
KH, HHOTJ]a BMEeCTe ¢ TpaBaMH, 00pasy-
0T KYCTAPHHUYKOBEIH ApYyC (eIbHHUKH-
YePHUYHHKH, COCHAKH-ODYCHHYHHKH
u zap.). CaMocTosiTesbHBIE COODIMecTBa
oHM 00pasyoT B TYHIPax M BBICOKOTO-
peax (HampuMep, BepecKOBBIE TIYCTO-
mu). MHOTO cpeii KycTapHUYKOB pacre-
Hui TopdAHBIX 00J0T: KIKKBa, 0aryib-
HHUK, I06en, ronyouka u ap. (puc. 224).

4. MHozonemHue mpaeéb. IPeaCTaB-
JeHBl TPABAHUCTBIMH PACTEeHUAMH, KO-
TOpBEIE MMEKT OTMHDAIINE KaXJbIH
TOJ HaJA3eMHBIE YACTH, Pa3JHdaroniiecs
110 BHICOTE W HAIIPABIEHHIO POCTa B IIPO-
crpascTie (cM. puc. 221, 4). Cpegn MHO-
TOJIETHUX TPAB BBIJENAIOT CJIeIYIOIIHe
TPV CTepP:KHEKOpPHeBhle (MOJBIHB,
IOHHHK, KJEeBep U Ip.), KHCTeKODHEBhIe
(MTHK, KyOajabHHIA, CHBEIl U Ap.), KO-
POTKOKOPHEBHIIHEIE (IPABHUIIAT, MAHKET-
Ka, KyneHa u p.), JJIAHHOKODHEBHII-
Hble (MAaWHUK, IPYIIAHKA, IIBIPeH U Ap.),
IepHOBHHHLIE (OBCAHHUIIA, OCOKA, MAT-
JUK ¥ Ap.), KaybHeoOpasyromue (Xox-
JaTKa, ATPBILMIHUK, Oopell U Ap.), JYKO-
BHUYHEIe (TIOJIbIAaH, madpaH, OIpoJecKa
U [Ip.), moasyude (3eMJIAHHUKA, KOCTHA-
HHKA, "KABYYKA u ap.). InuTenbHOCTH
IPUPOCTA PA3INYHEIX OPraHOB KojebieT-
¢si OT OZHOTO Ce30Ha M0 HEeCKOJbKHUX Je-
cATKoB JeT. Ofmas IpoJoIKHTeIbHOCTE
JKU3HWM MPEBBIIIAET 3TU CPOKH, TaK KaK
OOJIBIIMHCTBO MHOTOJIETHUX TpPaB XOpO-
III0 Pa3MHOYKAeTCs BereTaTHBHO. PasHble
TPYINLL 9THX PACTEHHH NPHCIOCOOJIeHE
K pasHbIM MecToobuTaHMAM. [N JecHBIX
CoODIIeCTB XapaKTepPHBL AJIUHHO-, KOPOT-
KOKOpDHEeBWIIHEIE U [OJI3YYHe TPAaBHI, a
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JJIA CTENHBIX — [ePHOBUHHEIE U CTEPK-
HeKOopHeBkie (puc. 225).

5. OdnoslemHue mpasyv. HE UMET
OPTaHOB BereTaTHBHOIO BO300HOBJIEHHA
M OTMHpAIOT [IOCJEe I[BEeTeHHS ¥ TLI0J0-
HOIIEHHA I[eJIMKOM, BMECTE C KOPHEeBOil
CHCTEeMOM, OCTABJIAA TOJBKO ceMeHa (CM.
puc. 221, 5). OgHONeTHUKHU (MACTYIIBSA
CyMKa, (huanra mojeBad, PeAbKa JUKAd
U Ap.) BXOAAT B COCTAB JIYIOBEIX COO6-
1I1ecTB, HO 0cOGEHHO MHOTO DACTEHHH M3
9TOHl IPYIIBI IPOM3PACTAST HA IIOJSX U
oropojax Kax copHAKH (puc. 226).

/Kuzuennsie Gopmer xusoTabIX, Ha
MOP(OJIOrUH KUBOTHEIX B HAUOOJbINEH
CTeIeHU CKa3bIBAETCH XapaKTep UX Iepe-
ABHXKEHUS B cpene oburanuda. B xaugect-
Be IPMMEPOB PACCMOTDPHUM >KH3HEHHBIE
(opMBI, BCTpeUalOlHeca Cpefu XHBOT-
HBIX — obHTaTeneil BOgHONH, IIOYBEHHOH
1 HA3eMHO-BO3LYILIHON cpej.

Oburarenn Mopeil U OKeaHOB — 2ud-
pobuornmut (or rped. hydor — Bojga u
biontos — muBymwuit) — obaagaoT TOp-
nenoBUAHOM dopmoii Tena (puc. 227).

Puc. 226. Pegpxa qukasd — OJHOJETHHI
OTOPOJHBIH COPHAK

B cBasu co cXoZHEIM 00pa3oM JKU3HH, CBA3AHHBLIM C OBICTDBIM IEeDEJBHIKEHHEM B
BOJle ¥ XMITHBIM IHTaHWEM, Y HIX BOSHHKJIK IIOX0MKHUe npucnocobiennsa: obrexaemMasn
thopma Tesa, XBOCTOBOH NJIABHUK, OPraHBl 3aXBaTa A00bun (1Y, YeTI0CTH,
KJIIOB) ¥ AIP. TO CXOACTBO KOHBEPreHTHOE, TAK KAK IepeYrCIeHHbIe OPTaHbl HMEIOT
pasHoe npomcxoxaenue. Hanmpumep, XBOCTOBOH IJIABHUEK MOMKET OLITH 00pasoBaH

Puc. 227, T'uppobuontsr: 1 — kanomap; 2 — sebGpopas akyna; 3 — OHHTBHH:
4 — pennthun
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Puc. 228. TeobuonTs: | — uepBb-HeMarToaa; 2 — [0MKIEBOH 4epBb; 3 — MHOTOHOMKA KO-
cTaHKa; 4 — depsAra (3eMHOBOIHOE)

KOXKHBIMH CKJaZKaMu (Y KajJbMapoB, AeTb(UHOB), XBOCTOBBIM OTHEIOM TeJa C I10-
3BOHOYHHKOM (V PBIO) MM 3aJHHMH KOHEYHOCTAMH (y IHHIBUHOB).

Cpenu obuTaTeneil MOUBEI — 2e00LOHMO8 (OT Tped. ge — 3eMuid u biontos — xu-
ByIIil) — BCTpeUaOTCA JKUBOTHLIE ¢ YepBeoGpasHoi dopmoii Tena (puc. 228). Oun
crocoBHEL IPOKIAIBIBATE XOEI, B KOTOPHIX HaX0AAT yoexume B numy. [eo0noHTEL
MMEIOT CXOLHEIE IPHCIOCcO0Ie A K polomemy ofpasy usan. Tak, y HAX, Kak npa-
BUJIO, JJIHHHOE TeJO C CHJILHO PA3BHTOH MYCKyJIaTypoi, obecleunBalolleil yepse-
ofpasHoe mepeJBU:KeHNEe B [I0YBe. Y HEKOTOPBIX U3 HUX HA Tejle HMeIOTCA Hapy»K-
HBIEe KOJIBIA, obecrmeumBaonive rEOKOCTh W OIMOpPHBIE IIDHUCIOCODIEHHA Pas3ind-
HOTO IIPOMCXOo:KAeHusA. Hanpumep, y A0KAeBOro 4epBd Ha KaXaOM KOJiblie Teja
HMeIOTCH MapHble IeTHHKH, & ¥ MHOTOHOXXKH KOCTAHKH — YIEHHCTble KOHEYHO-
CTH — OpPraHbI IepeIBHIKEeHNA.

Jleraiolue KpBLIAThIE XXUBOTHBIE —
aspobuonmst (OT rped. aer — BO3AYX
u biontos — XuUByuii) — oburaTenn
HA3eMHO-BO3AVIIHOMA Cpejbl, TaKKe 00-
JajalT BHEIIHMM CXOJCTBOM, CBA3AH-
HBIM C IPHCIOCOOJEHHOCTBI0 K aKTHB-
HOMy moséry (puc. 229). Hanbomee xa-
paKTepHAS YepTa MX BHENIHEro CTPO-
eHua — Kpblibsa. OZHAKO 5TH OPraHBI
MOTI'YT HMETEH Pa3HOe IPOMCXOMIeHHE.
Y 6a004YKHM KPBLIbSA — BBIPDOCTHI KO-
HBEIX IOKPOBOB, V ITUILI — BHIOU3ME-
HEHHEIE TepeJHHue KOHe4YHOCTH, a y Jie-
Ty4deil MBIIIH — CKJI&JAKH KOXKH MEXIY
VAMUHEHHBIMHE KOCTAMHU IAJIbIEB KUCTH,
Puc. 229. AspobuonTh: 1 — Gafouka; GOKOBBIMH CTOPOHAMH TeJa, 3aJAHAMHI KO-

2 — ntuna; 3 — Jgerydad MBIIIb HE4YHOCTAMH H XBOCTOM.
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§ 51. Buotnueckue B3ammogeicTena. Konkypenums. XuwHuyecteo. Mapasutuam

JHusnennan Gopma opzanusma; HusHeHHble YOPMbL pacmenuii: depeeva, Ky-
CMAPHUKU, KYCMAPHUYKY, MHOZ0LeMHUEe MPassl, 00HOJEHUE MPABbL; HCU3-
HeHHble POpMbL HCUBOMHBLX: 2UOPOOUOHMbL, 2600U0HMbL, A3POOUOHMBL.

Bonpocbl u 3aganus

1. Y70 Takoe xm3HeHHas dopma opraHuama? Ha OCHOBaHWM Yero Cpeaw PacTeHWin 1 Xu-
BOTHbIX BblAENAT pas3Hbie XU3HEHHbIE POpPMbI?

2. Tepe4ncnuTe Xm3HeHHbIe GOPMbI PACTEHUIA, BbIAENEHHbIE HA OCHOBE XapakTepa WX po-
CTa 1 ONWUTENbHOCTU XWU3HW BEreTaTMBHLIX OPraHoB. KpaTko oxapakTepuayinTe Kaxaylo
13 HOPM C 3KONOTMHECKOA TOYKM 3peHus. NpuBeauTe NpUMepb! TaKMX PacTeHW.

3. Kakue xu3sHeHHble HOPMbI MOXHO BbIOENUTE CPEAM XMBOTHBIX? YTO HEOBXO0AMMO B3ATh
3a ocHoBy knaccudukauumn? OTBeT 060CHYITE.

4. OnuwuTe XMBOTHLIX-rMAPOGUOHTOB C TOPNEAOBUOHON ¢dopmoit Tena, cnocobBHbIX K ak-
TUBHOMY nepensukeHnio 8 soae. Mpueeoute NPUMepbl TAKMX XUBOTHBIX.

5. Kakum 06pasom nepeasuraioTcsl B NoYBe XUMBOTHLIE-re0BMOHTLI? Kakue npenMmyuiecTea
Aans atoro naér yepseobpasHas gopma Tena? MNpuseanTe NPUMEPB TAKMX KUBOTHbLIX.

6. OxapakTepusyiiTe C 3KOMOMMYECKOW TOYKW 3PEHUS NPUCNOCOBNEHMS KUBOTHBIX — OBK-
TaTenei Ha3eMHO-BO3YLWHOW Cpeabl — K aKTMBHOMY nonéTy. MpueeauTe npuMeps! Ta-
KWX KMBOTHLIX. Yem 06pa3oBaHb! Kpbiibsa Y XKUBOTHLIX-29POBUOHTOB?

§51. BuoTtnyeckne BsanmopeicTena. KoHkypeHuus.
XuwHuyecteo. Napasntuam

5 PaccmoTpute puc. 230—232. Hailgute Ha HUX B3aWMOBPEHbIE U BbIFOOHLIE
2 TONBKO ANA OAHON CTOPOHBLI HOPMbI B3AUMOLEWCTBMIA MEXAY OpraHM3mMamMu.

Buomuueckue szaumodeiicmeusn (parxmopv.) — 310 Bce GOPMBI B3aHMOOTHO-
IIeHHi OPraHU3MOB, CKJIAABIBAOIHECH B cpeje ux oburanus. [leiicTBue 6uoTuye-
CKHMX ()aKTOPOB OBIBAET IPAMBIM M KOCBeHHBIM. [Ipu npaMoM AeHfCTBUH OpraHA3MEL
HEIoCPeACTBEHHO KOHTAKTHDPYIOT ADYT € APYIrOM W OKAa3bIBAIOT B3AUMHOE TTOJIOMKH-
TeJIbHOe UJIH OTPHIATE/IbHOe BINAHWe. ['TaBHbIe M3 TAKUX B3aUMOAEHCTBHH CBA3a-
HbI C THTAHHEM OPraHuaMoB. KaK b1l BU, pasMHOKAACh, HEe TOJBKO obecreunsa-
eT CBOE CYLIeCTBOBAHME, HO M CHYIXKUT MCTOYHMKOM IHUINH U SHEPIHM AJS APYTUX
opraEusMoB. OZHH BUABI TOTPEOIAIOT MKUBYIO IHUIY, APYIHe — OCTATKH PACTEHHH,
HMJTA MEDPTBBIX XXHBOTHBIX, MJIH [IOMET, UJIH PACTBODEI OPraHUUECKHX BerecTB. [Ipu
KOCBEHHOM /[eHCTBHH O/{UH OPraHU3M BIHMseT HA APYroii, He BCTYNAsA HeIoCpeACTBeH-
HO C HAM B KOHTaKT, & JIMIIb U3MeHAd cpely ero oburanus. PaceMoTpuM OCHOB-
Hble (hOPMBI OHOTHYECKHMX B3aMMOIeHCTBUIMA.

Komkypenuus (OT JaT. CONCUrro — cTaJlKHBAIOCh) — 3TO B3aWMOOTHOIIEHMS
Meay 0COOAMH OLHOrO (BHYTPHBHIOBAA KOHKYPEHIMA) MIH PA3HBIX (MEMXBHLO-
Bafl KOHKYDEHIHA) BUOB, KOTOPEIE BHIPAKAIOTCA B CONIEPHUYECTRBE OPTAHU3MOB 32
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npaBo 06J1aJaHUA OAMHAKOBEIME PECYPCAMH CpPe/ibl. STH OTHOIIEHUS OTPHUIATEIbHO
CKA3LIBAIOTCH Ha 00eMX BCTYMUBIIMX BO B3aHMMOJeliCTBHe CTOPOHAX.

KoHKypeHIUs BOSHUKAET, HAIPHMED, MeX/ly ILUIOTHOKYCTOBHIMY U PEIXJIOKYC-
TOBBIMHM PACTEHHUAMH JIYI'a 38 MECTO B IIPOCTPAHCTBE M HCIIOJIb30BAHHE IMOYBEHHBIX
pecypcoB; IIyKo# M OKyHeM, OOMTAIOM[MME B OJHOM H TOM ke IIPeCHOM BOJ0éMe U
MUTAIONIAMHACH OJHUMHE H TeMH Ke peIi0aMu; BOJKOM M JHCHIEH, OXOTAIIMMHUCA Ha
3afIeB ¥ APYrUX XUBOTHBIX; XHUI[HEIMA ITHIAMHE Jeca, KODMAIMMUCH IPhI3yHA-
MH; OTHUIAMHA-IYIJIOTHE3AHUKAMY 38 UMEIoIHecH B Jiecy AYILIa.

BHYTpHBHIOBasA KOHKYPEHIUA HOCUT GOJIee OCTPBIHA XapaKkTep, YeM MerKBH/0BAH,
TAK KaK y ocobeil, NpuHAIeKaMKUX K OZHOMY BHJY, SKOJOTHUeCKHe IN0TPeGHOCTH
Beerna oxmHEaKoBH (puc. 230, 1). B pesynbTaTe TAKO# KOHKYPEHIIMH 0CO0U B IOy~
JIANHHE 0CAabIsAI0T APYT APYra, 4To BeAéT K rubeau MeHee IPHUCIIOCOOJIEHHEIX, T. €.
K ecTecTBeHHOMY 0TOopy. Me:XBHAOBaA KOHKYDeHIHA IPOMCXOAUT B TOM Cjly4ae,
KOT/Ia PasHbIe BHILI OOMTAIOT HA OXHOH TEDPHTODHH M HMCIOJB3YIOT OJHH H Te ke
pecypchl cpeabl. OTO MPHBOAHUT K MOCTENIEHHOMY BHITECHEHHIO OJHOT'O BHJA APYTHUM,
UMEIUM KaKue-Iubo IpeMMyIecTsa B HCIOJb30BAHHN pecypcos (puc. 230, 2).

Puc. 230. Kogxypeanua: I — BHyTpHBHAo0Bas v Oepés 3a cBeT, BJIary H MHHEDAJbHEIE Be-
IecTBa MOYBH 2 — MeXKBHIOBAA y UEPHOro (BBEPXY) M PhIKEro (BHH3Y) TapaKkaHOB
3a ONMHAKOBbLIE MeCTOODHTAHMA — KHIHINA Yel0BeKa



275
§ 51. BuoTtuveckue s3avmogeincTenda. KoHkyperuns. XuwHuyecteo. Mapasntusm

KoBKypeHIuA MeX/1y BH/AMH B €CTECTBEHHBIX YCAOBHAX He 00A3aTeNbHO IpH-
BOIHT K rubenu ogHOro u3 HuX. Hepeako B mpolecce 5BOMIONUH OHH IpUcIocabm-
BalTCA K COBMECTHOMY cylecTBOBaHMi0. Hampumep, 3MMOil B HaIIHX Jiecax ocemn-
JIbIe BUALI HACEKOMOAAHBIX NITHI, n30eraroT KOHKYPeHIIHH IPYT ¢ APYroM biarogaps
Pa3HOH cTpaTerdy MOMCKa MUINK. Boabmne cMHALE cOOMPAOT KOPM Ha JePeBbAX,
KYyCTapHUKAaX, HA IIHAX, & YaCTO 1 HA CHETY; CHHHIILI-TAWYKH 00CIETYIOT IpeuMy-
L1eCTBEHHO KPYIHEIe BeTBH; JJIHMHHOXBOCTEIE CHHUIILI MINYT KOPM HAa KOHIAX Ber-
Bell; MeJKHe KOPOJBKH KOPDMATCA HA BePXHHMX YAaCTAX KPOH JepeBheB.

Taxum 06pa3oM, KOEKYDPEHIINA, BOSHUKAONIIAA MeXK Iy OJIUSKUMHE BHJAMM, MO-
JKET UMEeTh [|Ba CIeJCTBUA — JHbO0 BRITECHEHHE OJHOT0 M3 HHX W3 MecT o0MTaHUd,
b0 pacxoxgeHre 0DOMX BUAOB IO MX 9KOJOTMUECKOH CHelHAJH3alWdH, JAlolee
UM BO3MOXKHOCTE JAJIS COBMECTHOI'O CYIIeCTBOBAHUA.

XumHEuYecTBo — 3T0 c1oco6 HOOBIBAHMA MHINH U IUTAHUA, IIPH KOTOPOM OJHU
OpPraHu3Mbl (XMITHHKH) JOBAT, YMEPIIBIAAIT U MOeNA0T APYrux (:kepTsel). OHO
BCTPEYaeTcd NPAaKTUYECKH CPeJH BCeX I'PYII ¥KUBOTHEIX — OT IPOCTEHIINX A0 XOp-
OOBEIX, a TAK:e CpeJH rpubOB U HACEKOMOSAHBIX pacTennii. MHOrza moa XuIHuye-
CTBOM IIOHHMMAIOT BCe (DOPMBI B3aUMOOTHOIIIEHUH OPraHW3MOB, IIPH KOTOPLIX OJHHU
OPraHH3MBbl MCIOJAL3YIOT B IHINY ApyrHe. CI0BO «XHUIMHHUK»B JAHHOM CIy4ae 03Ha-
4aerT «IoejaTeNby», JaMe eclIH 3TO OTHOCHTCA U K PACTHTEILHOANHBIM OPraHU3MaM.
Pasnmuualor mcTrHHOE, cOGHpAaTENbHOE H NACTOUITHOE XHUITHUUECTBO.

B cnyuae ucmunnozo XxuwjHuvecmea YMCIEHHOCTD 3KEPTB, KaK IPAaBUIO, He-
BEICOKA M XUIIHUKH (BOJKH, JBBBI, THI'DHI, AKYJIEl, MYXU-KTHIPH H AD.) BRIHYKIE-
HBI IPOABJIATE OXOTHHYLE ITOBeIeHHEe, T. €. BLICIEIKHUBATHL WJIH JOTOHATH HOOBIUY.
B ocroBHOM, roBOpS 0 XHIIHHYECTEE, MOAPA3YMEBAIOT UMEHHO Ty (HOpMy OHOTH-
YeCKHX B3aMMOJeHCTBHI Meskay opranusmamu (puc. 231, 1).

ITpu cobupamenvHom xuujHuvecmee YUCICHHOCTh JKEPTB BHICOKA, 4 MX pas-
MephI CDABHHUTENbHO MAJIBI, ITO3TOMY XMIHMK IIPOCTO MIIET W cob0mpaeTr Ho0bIuy.
Taxoe XMIOHUYECTBO XaPAKTEPHO AJA GOJNBIIMHCTBA HACEKOMOS/AHBIX IITHI[ — CH-
HUII, 3A0IMKOB, MYX0JOBOK # T. 1. (puc. 231, 2).

IHTacmouwnoe xuwruyecmeo (macTe6a) COCTOUT B IOELAHUN PACTHTENHHOTO KOD-
Ma, IOMCKU KOTOPOTO He TpefyioT GONBIINAX 3aTPAT BpeMeHU U ycHauii Giaaromaps
ero m300MIHI0 U JocTynHoCcTH. Takoil THO B3aMMOAEHCTBMS CBOMCTBEHEH KOIBIT-
HBIM MJIEKONHUTAIOIINM, MOEJal0IHM JYTOBYI0 PACTHUTENLHOCTE, JUCTOTPBI3YIIHM
HaCceKOMbIM, HaIpHMep ryceaunam 6adouex (puc. 231, 3).

C 2KOJOrHYeCKOH TOUKM 3PEHHMA XHITHUYECTBO OJATONPHATHO IS XUIIHHKA
¥ HebIaronpuATHO IJIA ero :keprBbl. OnHako 6Jarogaps XWIIHAYIECTBY NPOMCXO-
AWUT B3AUMHAS PETYIALMUS YHMCIeHHOCTH XWUINHUKOB U JKepPTB, ruOHYT Ipex e Bee-
ro ocnabieHHble ¥ 60IbHBIE 0COOH, TPOMCXOAUT 03A0POBIEHIE TOTYIANHH B LIeJI0M
u obecrieYnBAeTCS UX CTAOMILHOE CyIlecTBOBAHUE.

IlapasuTuamM (OT rped. parasitos — HaxJebHHUK) — 3T0 (hopMa GHOTHYECKHX B3a-
HMOZEHCTBHI, KOTJa OJIMH OPraHu3M (IIapasuT) UCIOIB3YeT APYTOi OPraHu3M (X03-
HHA) B KaUecTBe CpeJbl O0MTAHMSA U HCTOYHUKA Nuniy. I1apasuThl 06EIUHO HAMHOTO
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Puc. 231. Xumuuuecrso: | — mcrmrHOe (1bBEI); 2 — cobmparenbHOe (MYXOIOBKA);
3 — nacr6umuoce (ryceauna 6ab0uKH-BOJHAHKH)

MeJibUe CBOEro XO03fMHA. B mporecce SBOIIONHH OHU IPHCIOCOOMINCEH K ITapasHuTH-
yeckoMy 06pa3y KU3HH: MPUOGPeN OPraHbl NPUKpenseHus (IPUCOCKH, KPIOUKH,
KOTOTKH), BBICOKYIO ILTOZIOBHUTOCTD, CHOHEIE IIUKJBI PA3BUTHA U JP. Hexoropeie
napasuTHl B X0Je CIellHATH3alul yTPATHIH PAJ OPraHOB.

PasniuyaioT HeCKOJBKO (hOpPM IapasuTusMa: o0JIHUraTHBIH, (haKyIbTATHBHBIA,
BpeMeHHBIH, NOCTOAHHEIH, BHYTPEHHUN W HAPYHHBIHA.

IIpu obauzamuom, WIN 00A3aMeNbHOM, NAPA3UMUIMEe TADA3UT He MOXMKEeT Cy-
IIecTBOBATH BHe OPraHM3Ma XO3fWHA, HAIDHMep, CBHHOH HeNeHb obuTaeT B TOH-
KOM KHUIIeUHUKe YeJOBeKa, Iae [MUTaeTca HoIylepeBapeHHoM nuieif, BcackiBas eé
yepes BCIO NOBEPXHOCTH CBOEro Teja. BHe opraHusMa 4desloBeKa JKHBYT TOIBKO JIH-
YMHKH U HAXOAATCH ANIAa 3TOr0 NapasuTHYECKOro JIEHTOYHOr0 YepBA (pmc. 232, I).
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Puc. 232, Tlapasutusm: | — obaurarasii (cBUHOH Imeneds); 2 — GaxKyIsTaTUBHBINH (rpus-
TPYTOBHK); 3 — BpeMeHHBIH (MKcOmoBEIA Kieln); 4 — mocroanHsli (Ilerpor kpecrt);
5 — BHyTpeHHWUIi (1ambaun); 6 — HapyKHEIA (610Xa)

DParkysbmamueHblil, LA Heobasamelbhblil, nApa3umu3m XapaxKTepeH A8 TaKuX
BBaHMO,I[EI‘;ICTBHfI, IIPpH KOTOPLIX IMapa3uT IOCEJIsAeTCA B OpraHu3mMe X03duHa, IPHUBO-
IOUT eTo K rubes U IPOJOJIKAET CBOE CyIIecTBOBaHMe B MEPTBOM Tene. Hanpuwmep,
rpubBI-TPYTOBMKY ¢ IOMOIIBLIO CIIOP, PABHOCHMBIX BETPOM, Yepe3 HOBPeXKJAeHuA Ha
KOpe MOCeJNAITCHA B JKUBLIX JlepeBbAX. Pazpacraichk cBoel rpubHULIER BHYTPH Ape-
BECHHEI, TDYTOBHK IOCTENeHHO I'yOHT lepeBo-X03AWHA, IOCJIe Yero NPoAoJIKaeT He-
KOTOpOe BpeMs# XUTh Ha ynasineMm cTtsoje (puc. 232, 2).

B 3aBMCHMOCTH OT AJHUTEJBHOCTH KOHTAKTa mapas3uTa ¢ OPDraHM3MOM XO03AMHa
pasIu4aloT BpeMEeHHBIH U IOCTOAHHBIN (cTaluOHADHLIH) napasuTusM. Ilpu epemen-
HOM napa3umu3me KOHTAKT ¢ OPraHu3MOM X03AHHA IPOUCXOIUT HA OTAEIbHBIX CTa~
IUAX JKHU3HEHHOIO IHUKJIAa NapA3HTa MJIH B OIPeHeEHHBIN IPOMEKYTOK BPEeMeHH.
Tak, caMKH HKCOJZOBBIX KJeIleil HATTaNalT BeCHOH H JIETOM HA PA3IHYHBIX MJIEKO-
OUTAIOIIAX, B TOM YHCIe W YeJIOBEKa, U COCYT V HAX KDPOBb, KOTOpPasa UM HeoD0Xo-
JuMa 1A OTKJagbIBaHUA Aun (puc. 232, 3).

IToemoan b, UIA CMAYUOHAPHBLI, napa3umuim HaOIgaeTca ¥ PACTEeHHA
ITeTpoB KpecT, KOTOPOe He MMeeT XJIOPOo(HILIA U PASBUBAETCA HA KOPHAX /IePEeBLEB
M KYyCTapHMKOB, OHTAACh MX OPraHWYeCKUMH BeljecTBamu (puc. 232, 4).

Pasnuuaror sndonapazumos (ManspuiHbIN LIa3MONUil, TU3eHTepUiiHAA améba,
nAMOIAY, YePBU-ACKAPHU/IEI U ID.), KOTOPBIE JKUBYT B TeJIe CBOEr0 X03AWHA H IHTAIOT-
CA ero TKRAaHAMH WJIH COJEPKUMBIM IMHNIeBAPUTEIFHOTO TpaKTa. Takywo dopmy 6mo-
THYECKHX B3aUMOJeHCTBHI Ha3LIBAIOT 8HYyMpeHHUM napasumuamom (puc. 232, 5).
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dxmonapasumet (010X¥, BIIN, KJIELUIH U [p.) }KUBYT IPEUMYIIIeCTBEHHO HA KOXKe
OPraHU3MOB-X0351eB K 001a1al0T ZOCTATOYHOH IMOABHYKHOCTEIO, YTOOBI IEePeXOaUTh
OT OTHOTO X03AWHA K apyromy. Takyio ¢opMy OGHOTHYECKHX B3aMMOJEHCTBHN Ha-
3BIBAIOT HAPYXHCHbIM napa3umusmonm (puc. 232, 6).

Buomuuecrkue 83aumodeiicmeusn ((arxmopsl): KOHKYPEHUUA, XUUWHULECMEBO!
ucmuHHoe, cobupameavroe, nacmbuuiHoe; napasumusm: obiuzamuslil, ga-
KYAbMamustblil, 8peMenHblil, NOCMOAHNLLIL, HADYNHCHbLIL, 6HYMPEeHHUL; 9HOO-
napasuml; IKMONAPA3IUMbL.

Bonpockl U 3agaHuna

1. Y7o Takoe BuoTuyeckue e3avmopeincTeus (dakTopsl)? MNpuseaute NPUMeEpPbI.

2. B 4&M CylWHOCTb KOHKYpeHuMn? Kakum obpaszom opraHnambl CO CXOLHLIMW 3KONOrnye-
cknmK noTpebHocTamn naberailoT KOHKYpeHUMM? MNpuBeauTe npuMepsbl.

3. Kakve B3auMOOTHOLUEHWUS Mexay OpraHu3mMamu HasbiBaloT XWLiHu4YecTBom? OnuwwuTe
pasHblie GopMbl XULWHKWYecTBa. NpuBeanTe COOTBETCTBYIOLIME NPUMEDHDI.

4, Kakwve npucnocobnenuns NnpuoBpeTaloT XMLLHMKW U KepTBbl B NPOLECCe COBMECTHOW 3B0-
noumnn? B 4ém 3HaYEHWe XMLLIHWMYECTBA ANA MONYASLWA XULWHWKOB 1 NONYNAUNIA XepTB?
OtBeT 06ocHYATE. MOryT N XULHWKN CbECTb BCEX XepTB?

5. [lpy MaccoBoM OTCTPesie XWLLHLIX NTUL (PunmHoB, ACTPe60B 1 AP.) YUCTIEHHOCTb KYpO-
NaToKk 1 TETEPEBOB YMEHBLLLAETCH; NPU YHUUTOXEHUM BOSIKOB CHMXAETCHA YUCNEHHOCTb
ONEeHeit; B pesynbTare YHUYTOXEHUS BOpPOBLEB NafaeT ypoxan 3epHOBbIX KyNbTyp. Hem
0BBACHUTE NpUBEAEHHbIE dhakThl? O 4EM OHW CBUAETENLCTBYIOT?

6. OxapakTepuayiTte pasnuyHbie ¢hopmbl napasutuama. Kakum o6pa3om napasutsbl HAHOCAT
BpeLn opranuamy-xo3auHy? Npusegute npumepsl 0OpraHM3MoB-napasnTos.

7. B 4éM COCTOWMT 3KOMOrMyeckass posb OTHOLIEHWIA TuMna «napasut — X03auH»? Kakoso
3HaYyeHne Takon Gopmbl BUOTUHECKUX B3aUMOAENCTBUIA ANs SBONOUUMKT

AononHnrensHasa nHpopmauus

B 40-x rr. XX B. oTeuecTBeHHLIH yuénntii 'eopruit ®panmesud I'ayase chop-
MYJIHPOBAJ OZHO U3 Hambousiee OOMIHX 9KOJOrMYECKHX MPaBUI, KOTOPOE HA3bIBAETCH
NPUHYUNOM KOHKYDEHMHO020 UCKAIOYeHUA Uin npuHyunom I'ayse. OB IPOBOAWII OIBITEL C
KyJbTYPaMHM JABYX Pa3IuYHbIX BHIOB HHOY30PHIA-TY(eTIeK, XapaKTePU3YIOIIUXCHA CXO/-
HBIMH ToTpe0HOCTAMY B muIne. Ecau npegcraBuTeseil Kam/Joro U3 BHI0B IOMEIAIH B
OTJebHbIe IPOOUMPKH ¢ CEeHHBIM HACTOEM, Ha KOTOPOM Da3sBUBAIHCH DaKTEpHH — IHINa
HHQY30pHil, OHH YCIEeNIHO PasMHOMKAJHCh, JOCTHIrad ONpeleléHHOr0 YPOBHA YHCJEH-
HocTu. Ecnn ke o0a BHa moMeIaan BMECTE, TO IepBoe BpeMsa HabJI0galcA PoCT 9uc-
JIEHHOCTH KAXKJIOI'0 13 HHUX, HO 3aTeM KOJIHAYeCTBO npe,;::c'raBH're.neffi OJIHOT'O U3 BHIOO0B CO-
KpAaIlajoch MW OHM IIOJHOCTHIO HCUE3aJH, a YHCJIO0 ocobeil Apyroro BHJAA OCTABAJIOCH
nocrosHHEBIM (puc. 233). Takum 06pa3oM, IPHUHIMI KOHKYPEHTHOTO HCKIKOYEHUA IJIa-
CHT: /Ba BHJA He MOTYT YCTOMYHEBO COCYIIECTBOBATE B 3aMKHYTOM IIPDOCTPAHCTBE, €CIIH
pOCT YHCAEeHHOCTH 060MX OrDAHWYEH OJHUM JKU3HEHHO BaXKHBIM PDECYPCOM, KOJIHYECTEO
WM JOCTYIHOCTE KOTOPOTO HEJOCTATOUHEL.
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Puc. 233. Poct uncnenHocTH uHbysopuii-rydenex: 1 — Paramecium caudatum u
2 — Paramecium aurelia B cmemango# xkyasrype (I) u B pasgenpueix kyabTypax (II)

§52. Mytyanuam. KommeHcannam. AMeHcanuam.
HenhTpanuam

= PaccmoTpute puc. 234—236. Haiigute npvMepbl pasHbix GOopm B3aMmoaen-
_.J/ CTBUIA MEXAY OpraHM3aMamMu: B3aUMOBLIrOAHbLIX; BbIFOAHBIX ANA OAHOW CTOPO-
Hbl 1 6e3pasnuyHbIX 418 APYroi CTOPOHbI; 6e3pas3nuyHbix Ans 06enx CTOPOH.

B npupose Me:KAy OPraHU3MaMH MOI'YT CKJIAJBIBATHCHA B3AHMMOBLINOJHbIE, BEI-
roJHBIe MJIHW BPeJHBIE I ONHON ¥ OespasjMyHbIe AIf APYTOH CTOPOHEI, & TAKXMKe
GeapasnuuHble JJ1d 00eUX U3 CTOPOH B3aWMOOTHOIIEHUA.

MyTtyanuam (oT 1at. mutuus — B3AHMHBIH) — 3TO B3AMMOBBITOZHOE COKHTEND"
CTBO IBYX MK GoJlee 0PraHW3MOB, IOCTPOEHHOE Ha IUIEBLIX CBA3AX. Takue cBiA-
31 00pa3yIoTCs Ha OCHOBE [IPEAIIEeCTBYIOIero NapasuTu3Ma Wik IPDYTUX GopM B3a-
MMOOTHOIIEHHH, OTOT THII B3aUMOAEHCTBHUA OPraHHUSMOB NPAMO IPOTHBOIIOJIOMKEH
KOHKypeHnuu. CTeneHb B3AUMOBBITOLHOTO COMKUATEIBCTBA OBIBAET PA3IMYHON — OT
BPEMEHHBIX KOHTAKTOB (KOOIepAaIlu#) A0 TAKOTO COCTOSHMHA, KOTJa IMPHCYTCTBHE
mapTHEPa CTAHOBUTCA 00A3aTebHEIM YCIOBHEM HA3HI KarKJI0ro U3 HUX (cuMOmo3).

Koonepayusa (ot nar. cooperatio — cOTPYAHHYeCTBO) — 3TO QopmMa B3AHUMO-
BBITOJHOTO COMKHTEJLCTBA, MOCTPOEHHAA HAa IIHINEBBIX CBA3AX MMy OpraHmuaMa-
MU OBYX uiau Oosee BuAoB. IIpmMepoM Koolepanul SBIATCA B3AMMOOTHOILIE-
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Puc, 234. Myryanmnam: | — xoonepanmus
paka-oTHIeTbHHKA, AKTUHHI U YepBeii-
OJNUXET; 2 — KOONepamus Mexmy
aHTHJIONOH ¥ BOJOBBHMH ITHIIAMH;

3 — cuMOMO03 MeXAy KOPHAMH PacTeHHsA
¥ rpubHHULEH rpuda (MEKOPH3a)

HUSA MEX/JY PaKOM-OTIIEeIbHHUKOM U aK-
THHHEH, 9aCTO JONMOJHAEMbIe IPUCYT-
CTBHEM JPYTHX XHBOTHHIX (Hampumep,
yepBei-noauxer). Pak mocensercs B my-
CTOH DaKOBHHE MOJLIIOCKA B HOCHT eé
Ha cebe BMecTe ¢ IPHKPEILJIEHHON ak-
THHHeH. AKTUHHNA, Beaylmas MAaJIOIIOMI-
BHKHBIM 00pa3 ku3Hm, OGiaaromapsa Ta-
KOH KOOIepalnyy yBeJIUYUBaeT IPOCTPan-
CTBO IJIA JIOBJAH HOOBIYM, a PAK IIHTaeT-
Ccfl OCTATKAMH JKEpPTB, MOMMAaHHBIX €i0.
YepBH-NOJIHXETHI, JKUBYIHE B DAKOBH-
He, MOAOMpAanT HecheJeHHBIe KYCOUKH
TUIHA, OCTABIIHECH IIOCTe TPAIe3hbl DAKA,
¥ IIPAHOCAT €My II0JIb3Y, OUMILAs ero K-
JIAIIe U MOBEPXHOCTH TeJia 0T Hapa3uTOB.
JlaHHAA CBA3b He ABJIAETCA )KHU3HEHHO He-
00X0IHMOI1, HO TIOJIb3a OT Heé IJIA BCexX
TPEX OPraHW3MOB oueBHAHA (puc. 234, 1).

Koomepanmueif MOMXHO CUHTATH U
CBASh MEMKIY KONBITHBIMH MJIEKOIIUTA-
OIMUMHA aQpPUKAHCKHX CABAHH, HANpU-
Mep aHTHJIONAMHE, Ha Tejle KOTOPBIX MHO-
ro mapasuToB (KJjemei U Ap.), H BOJO-
BBMMH NTHIAMH, BRIOHPAOIIMMH JTHX
MapasuToB, KOTOPBIE CAYKAT UM IHIIeH
(puc. 234, 2).

Cumobuo3 (or rpeu. symbiosis — co-
BMeCTHAasl }KU3HB) — 3T0 (JopMa COBMeCT-
HOTO B3aMMOBBITOJHOTO CYIIIeCTBOBAHHSA
OpPraHW3MOB DPA3HBIX BHJOB, MOCTPOEH-
Has, KaK IPAaBHAJIO, HA IHAIIEBLIX OTHOIIe-
Huax. Hanpumep, MHOrMe JIeCHEIE IIOPO-
IBI IEPEBBEB HE MOI'YT HOPMAJIBHO PACTH
0es MUNeNnA NUIAIOYEEIX I'PUOOB, OILIe-
TAIOIIETO UX KODHH, T. €. 683 MUKOPU3bL
(or rpeu. mykes — rpub u rhiza — ko-
peHb). Mukopusy, Ui rpuboOKOpPEHB,
MOKHO Ha3BaTh MyTYaJHUCTHYECKHM CHM-
6H030M, OT KOTOPOTO BBITOAY HOJIYy4YaeT
u rpud, 1 pacrenue. ['pubbl yrydmaoT
cuabxKeHne [epeBbeB BOMOH 1 MUHEPaIh-
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HBIMH BeIIeCTBAME, a4 TaKKe PasjiaraioT HeKOTODBIe HeJOCTYIHBLIE DACTEHUSAM Op-
raHu4ecKHe COeIMHEeHUs MOYBEI, CIIOCOOCTBYS YCBOeHHIO (docdaToB U coequHeHMIT
agora. Kpome Toro, rpubbl BEIPAGATHIBAIOT HEKOTODbIE BUTAMMHEI M POCTOBBIE BE-
LI[eCTBa, HEOOXOJUMBIe JePeBbAM, II0Jy4as B3aMeH OPraHHYecKue COeIHHeHNA, KO-
TOpkle Te 06pa3oBasiH B nponecce (orocurTesa (puc. 234, 3).

Hpyroi npumep — cuMOHO3 pacTenmii cemeiicTBa Bo6oBbIe ¢ KIyGeHbLKOBEIMHA
asoTuKcHpyomumMu 6akTepuaMu pojga Puzobmym. Pacrenus (kiesep, TIONWH, COS,
4YeYeBHIA U Jp.) IPeAOCTABIAIOT DAKTEpUAM IIPOCTPAHCTBO AJA KHU3HH B TKAHAX
CBOHX KODHEBBIX CHCTEM, & ODaKTepum B3aMeH cHalKaloT pacTeHUA-CHMOHMOHTHI
COeIMHEHHAMH a30Ta, HeOOXOJUMEIMKA MM JIJIf POCTA.

Kommencauusm (or 1aT. com — BMecTe U mensa — cToJ, Tpanesa) — dopma 6mo-
THYECKUX B3AMMOAEHCTBHM, KOT/la O4UH OprasnsM (KOMMeHCcaJ) 0HOCTOPOHHE He-
[OJB3YET NpYrok (xo3sanHa) Ge3 HaHeceHHs eMy Bpefia. KOMMeHCaIH3M, OCHOBAHHEIH
Ha NoTpefJIeHHH OCTATKOB IMINU XO3#€B, — HAXAeOHUYeCME0, A KOMMEHCAIA3M,
OCHOBAHHBIN HA IMPELOCTABIEHUM KOMMEHCAIAM YOEKHUINA, — KEAPMUPAHMCMEO.
Taxue B3aMMOOTHOIIEHHA COAEHCTBYIOT COBMECTHOMY CYIIECTBOBAHHIO OPIaHN3MOB
Pas3HBIX BHJOB B IPOCTPAHCTEE M CIIOCODCTBYIOT G0JIee IMOJHOMY HCIOJIL30BAHHIO
9THMH BH/AMH DECypCOB cpeibl obnranus (puc. 235).

KommMencanbt mMeroTes y MOPCKMX dKUBOTHBIX. Hanpumep, KOMMeHCAIAMU KPyTI-
HBIX aKyJ ABJAITCA COIPOBOMIAKINE HX PHIOBI-IPUINNANIL, H0BOJLCTBYIONHAE-
CA OCTATKAMM IIMINYM, KOTOPYIO He JoexaloT akyisl (puc. 235, 1). KsaprupasTcreo
XapaxkTepHO [/ PACTeHHii-3nudUTOB, HanpuMep Gpomenwuii (puc. 235, 2), koTopsie
HMCIIOJB3YIOT CTBONBI M BETBH JIePEeBhEeB B KAUeCTBE OHOpHI.

Puc. 235. Kommencannam: 1 — HaxneGHHTeCTBO PHIO-IDHIAIAN V aKkya; 2 — KBapTu-
PaHTCTBO OpOMENMH Ha CTBOJE JepeBa
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fnasa 7. OPFAHW3Mbl U CPEOA OBUTAHWUA

Yaweka MeTpu, copepxallan
KynbTYpy Gakrepuil

Tabnetka
NeHNLUINUHA

[eHnuMnAnH
youn
HakTepun

TabneTku,
He cofiepXatlmue NEHNLAIINH

Puc. 236. AMeHcanusM: BeIpadaThIBaeMBbIH
rpuGoM-IeHUIINIJIOM AHTHONOTHK
BEIZBIBAET rubenb HaxkTepuil

AmencanausMm (ot sar. amens — 0Ges-
paccyaHBIH) — 3T0 hopMa GHOTHYIECKHX
B3aMMOJEeHCTBHI, IPH KOTOPOH ges-
TeJbHOCTH OJHOI'0 OPraHUu3Ma IPHBOJUT
K YrHeTeHWIO APYroro, IpHUEM yrHeTa-
IOIHAHA OpraHu3M He [OJydaeT OT 3TO-
ro HH TOJB3bI, HU Bpema. YacTro aMmeH-
caJM3M BCTpeuaeTcs CDeJH pacTeHHH.
Hanpumep, cBeToNMIOOMBEIE TPABBI, Pa-
CTyIiMe B I'YCTOM €JIOBOM JIecy, H3-3a
CHJIBHOTO 3aTEeHEHHS KPOHAMHU JepeBhLeB
MCHOBITHIBAIOT 3HAYHTEJbHOE YIHETeHHe,
TOoTa Kak Ha eJW TaKoe cOCeJCTBO He
BausAeT. K aMeHCAJIU3My MOXXHO OTHECTH
TaKiKe B3aMMOOTHOIIEHHUA MeXIy ILIec-
HEeBBIM I'PHOOM-TIEHUIIUIIJIOM, BBIJeIS0-
MM BO BHEIIHIOIO cpefy aHTHOMOTHKH,
¥ KOJIOHUAMH DaKTepHii, JKU3HEJeATe/b"
HOCTH KOTOPBHIX IPH STOM CYIIECTBEHHO
OTPAHWUYMBAETCA MJIH COBCEM IOAABIIA-
erca (puc. 236).

Heiirpaimsm (oT naT. neythralis — He OIpHHAATEKAMUA HE TOMY, HH APYro-
My) — 3TO OTCYTCTBHE B3AMMHOTO BJIMSHHUS OPraHHU3MOB, KUBYIIUX B OAHOM IIPH-
ponHOM coobiiectBe. IIpu HefTpaTuaMe BUABI HE CBA3AHBI APYT € IPYrOM HEMOCpea-
CTBEHHO, HO 3aBUCAT OT 06IIEro cocroAHus cpeiasl oouramud. Tax, 6eaxn u jocH,
JKUBYIIME B CMENIAHHOM JIeCY, IPAKTHYECKH HE KOHTAKTHDPYIOT APYT C APYTOM, HO
BMecTe 3aBHUCAT OT COCTOAHMSA pacTuTeJbHOCTH. [[IHTenbHAA 3aCyXa, 3afepiKHuBa-
j0masa eé POCT, CKA3bIBAETCA HA KAMIOM H3 3THX BHAOB.

Taxum 06pazoM, Bce (JOPMEI B3ANMOJEeHCTBHI — B3aHMOBBITOJHBIE, BRITOAHbBIE
[JIA OHON ¥ HeBBITOAHbIE WM Oe3pasJHdHbIe [Jis APYroil CTOPOHBI, B3AMMOBDe.-
HEle W APYIHe — COCTABJIAIOT OHOTHYECKHE (aKTOPBI CPe/bl O0MTaHMIA.

Mymyaausm: koonepayus (compydrnuiecmeo), CUMOUO3; KOMMEHCALUIM: Ha-
xJe0HUYeCmE0, K6APMUPAHMCME0; AMEHCANUM, HeUMPAIUM.

Bonpocskl U 3apgaHva

1. Kakue B3aMMOOTHOLUEHWS HA3bLIBAIOT MyTyanuamom? Ha OCHOBE Kakux NnpealwecTsyio-
LWX CBA3EH MeXay OpraHMamamy BO3HWKaeT MyTyanuam? Mpueeaute NpuMepsl.

2. OnuwwuTe, 4eM KOOMepauws (COTPYAHUYECTBO) oTnuyaeTca ot cumbuosza. MNpuseaute
npyYMepsbl Koonepauun. 4T0 U3BNEKAIOT M3 Takoro B3auMOAencTens Buabl opraHuamos?
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3. Mexay kKakumu rpyrnamMm OpraHnaMoB BO3MOXEH CuMBKo3? Mpuseante npuMepsl CUM-
6uoza. Kakyw nonbay nony4arot obe cTtopoHsl oT cumbuosa?

4. 4YT10 Takoe KomMmeHcanuam? H4em HaxnebGHWHYECTBO OTAUYAETCH OT KBApTUpaHTcTBa?
MpvBeguTe NpUMeEpbl OPraHM3MOB-KOMMEHCANoB.

5. Kakve BuoTuyeckne B3aMMOAENCTBUSA Ha3bIBAKOT ameHcanmamom? MpueeauTe npume-
Pbl TAKMX B3aMMOOTHOLUEHWA. KakoBO KX 3Ha4YeHue ANA OpraHn3mMos?

6. OxapakTepu3yiiTe HeWTpafbHbIE OTHOLIEHUS Mexay opraHuamamu? OTBeT Npounnio-
CTpupyiTe npumepamun. KakoBa ux pons B npupone?

AdononuurensHas nHpopmayuns

Buornueckue B3amMOAeNHCTRUSA BIHAIT HA X0 3BONIONNH. VCTHHHBIE XHIHAKHA
TPaTAT MHOI'O CHMJI HA TO, YTOOBI BRICAEAHUTE J00OBIUY, NJOTHATE €€ M MOMMAaTh. B KUBBIX
OCTAIOTCHA Te JKePTBHI, KOTOPbIE CMOINIM y0e:KaTh, COMPOTHBIAINChH, CYMEJIH COPATATh-
cd, T. €. Te, KTO HMeeT Dojlee 30pDKOe 3peHWeE, YYTKUH CJIyX, PA3BHTYI0 HEPBHYIO CH-
creMy # T. . TakuM 00pasoM, XMITHHUK BeJET eCTECTBEHHBIH 0TGOp HA COBEPIIEHCTRO-
BaHHE YKEPTB, VHUUTOXKAaA OOJBHBIX U cualbbiXx. B ¢cBOIO ouepenn, ¥ cpefl XHITHHKOB
HIET 0TOOD Ha CHJY, JIOBKOCTH, BHIHOCAHBOCTL, DBOJIOIMOHHOE CAEICTBHE HTHX OTHO-
IeHuil — IPOrpecCHBHOE PAa3BHTHE 000OMX BHJOB: M XMIHUKA, W KEPTBHI.

Ecsiu sxe XMOITHMKYM NHUTAIOTCA MaJOAKTHBHBIMH, HE CIOCOOHBIMH CONPOTHBIATH-
CA BUJAMM, 3TO NPUBOJUT K APYTOMY SBOMIOIHMOHHOMY PE3VJIBTATY. BBIMKUBAIOT B 3TOM
ciIydae MeHee 3aMeTHble MM 4eM-TO HeymoOHble IJIA 3axBaTa »KeprTBhl. Tax ocyimiect-
BIIFIETCA €CTECTBEHHBIH 0TOOD, HAIPABJIEHHLIH HA PASBUTHE ¥ OPrAHM3MOB IIOKPOBHTETh-
CTBEHHOI OKPAaCcKH, TBEPABIX PAKOBHH, 3al{ATHLIX IIMIOB W T. .

OrHOmIenwMA Mex 1y NAPASHTOM H XO03AWHOM TaKie UIPAIOT 3aMEeTHYIO DOJb B 9BO-
swuun. IlapasuTel IPHHEMAIOT YYACTHE B PEryAANHMYM YHCAEHHOCTH IONYIAMNAH XO-
asieB, ofecreurBas TeM CAMBIM OTOPAKOBBIBAIOLIEE AeiiCTBHE eCTeCTBEHHOTO 0TGOopA.
HeraTusaere oTHOIIEHMS B IPOLECCEe 3BONIONUM MTOCTENIEHHO MOTYT IepeiiTh B Heli-
TpanbHble. [IpeMMyIecTBO cpeu MApPA3HTOB IOJIYYal0T Te BHIEI, KOTODEIE CIIOCOGHBI
JJIMTENBHO UCII0Ib30BAThE OPTAaHM3M CBOEro X03AWHA, He IPHBOJAA ero K rubenu. B cBoio
odepejb, B X0/le €eCTeCTEEHHOTO 0TO0pa PAacTéT CONPOTHBIAEMOCTE OPraHM3Ma-X03a1HA
napasuraM, B pe3yJibTaTe 4ero NPHWHOCHMBIM HMH BpeJI CTAHOBHUTCH OIS XO3AWHA Me-
Hee omyTUMbIM. Hampumep, B KPOBU PasIMUYHBIX BHIOB a)PUKAHCKHX AHTHUJION 00H-
TalOT NapasHTHYeCKHe NPOCTeHIIne — TPHIAHOCOMBI, KOTOPEIX IEPEHOCUT KPOBOCOCY-
mas myxa mene. TpunmarmocoMel, monasmue NpH YKyce MyXH B KPOBb JOMAIIIHETO CKO-
Ta ¥ 9eJI0BeKa, BhISBIBAIOT ¥ HIX CMEPTeIBHO ONACHYI «COHHYIO 00/Ie3Hb», KOTOPOil He
00JIer0T AHTHIIONEI — IPHPOAHEIE PE3ePBYaphl TPUIIAHOCOM.

BblBOAbI MO MNMABE 7

Opranusm cymiecTByeT B ONpeje8HHLIX YCIOBUAX BHeImHeR cpexsl. Hermo-
Cpe/ICTBEHHOE IPUPOAHOE OKPY KeHHe OPraHM3Ma, OKaskIBAIoIlee Ha HEro NpaMoe 1
KOCBEHHOE BO3/lelicTBHe, HA3hIBAIOT CPeoi 00uTaHusA. Pasm9aioT BOIHYIO, HA3EeMHO-
BOSAYIIHYIO, IOYBEHHYIO ¥ BHYTPUOPTaHU3MEHHYIO cpeabl ooutannsa. OcoberHOCTH
Kax /0l cpensl 00ycIOBIMBAIOT CBOeOOpasHe HACENAIONNX eé OPraHHEMOoB.
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COBOKYIHOCTE (DAKTOPOB Cpenbl 00MTAHMA, NJeHCTBYIOMUX Ha OPraHHM3MbI, Ha-
3BIBAIOT YKOJOTHUECKMMH (paKkTopamMH. B 3aBHCHMOCTH OT NPUPOALI U CIeNHUDUKA
nefiCTBHA cpelll JKOJOrHIecKHX (aKTODPOB pasinmdaioT abmormueckue, OuoTHIE-
CKMe M aHTPOIIOreHHbIe. AGmoTHuecKUMH (PAKTOPaMH ABIAITCA CBET, TEMIEPATypa,
BJIQYKHOCTD, M'a30BEIH ¥ MOHHBINA COCTAB CPelAbl, I0YBA, pedabed, IOrofia U KJIumMar.
K 6uornyeckuM (hakTOpaM OTHOCAT PAa3IWYHEIE B3aUMOAEMCTBHA MEKAY OPraHus-
MaMH: KOHKYDPEeHIHI0, XUIIHNYEeCTBO, NapasuTU3M, MYyTYaJlu3M, KOMMEHCAIHN3M,
AMEHCAJIH3M M HeHrpanuaM. MaKTophl Cpeibl JeHCTBYIOT IUKIMYECKH, 4TO 00y-
CJIOBJIMBAET OGHOJOTHYEeCKHe PUTMEI OpranuamoB. Iloa gelcTBHEM 3KOJOIHYECKHX
¢daKTOpPOB B mpoIlecce 3BOIIONMH OPraHM3MEI IPHOGPeTAIOT NPUCIocobIeHns K cpeje
obuTaHnd, 00pasynT MOPGOIOTHUECKHE THIEl — MKH3HEHHBIE (JOPMEI.

Tembl goknagoe, pedgepartoB U NPOEKTOB

1. OpraHuambl 1 cpega ux 0BuTaHus.

2. ®opMbl B3aMMOOTHOLLEHWIA MeXay OpraHnu3Mamu.

3. BUONOrM4YecKue Yachbl: CUHXPOHO3 U OECUHXPOHO3.

4. Ce30HHbIE ABMEHWA B XWBOW npupoae (beHonorndeckne HabnoaeHus).

3KOJIONMMYECKAA XAPAKTEPUCTUKA BUOA
U nonynauuun

§53. 3konornyeckas HuLWIa BUAA

I BCNOMHUTE, 4TO O3Ha4YaeT 3KONMOrMYEecKUid Kputepuii Buoa. Hem otanyaioTcs
o MECTOOBUTaHNA PasHbIX BUAOB OpPraHu3MoB?

JlroboMy BMAY OpraHmaMa HeoOXoAMMa OIpeLeIEHHAA COBOKYIHOCTb YCJIOBHH
cpensl obuTaHUA: AOMOTHIECKHX M OMOTHUECKHX (HAKTODOB. BoszpeiicTBue aTHX
daxTopoB Ha ocobeil BHAa obecreynBaeT ero CyIlecTBOBaHHE B IpeJesaX 3THX yC-
JIOBHII — B PAMKAaX 3KOJIOTHYECKOH HHUIIH.

IoraTue 06 KoJOrHUecKoii HHme. B cI03xHOH cHcTeMe B3aMMOOTHOIIEHHH ¢
HKOJIOTHYECKIMH DaKTOPAMM Cpelbl Kayk/Ablil BUL 3aHAMaET CTPOTo ONpe/eIEHHOoe
MeCTO — JKOJOruuecKyio Humy. CorjiacHo cOBpeMeHHbIM NPeACTaBIeHHAM K010
2uYecKas HUWa — COBOKYIHOCTE BeeX abHOTHUEeCKHUX M OHOTHYeCKHX (aKTOPOB, B
npefieIaXx KOTOPBIX BO3MOYKHO CYLIeCTBOBAHME BHAA. DKOJIOIHYECKYI0 HUITY He clle-
AyeT myTaTh ¢ MecroobuTanHeM Buaa. ITo o6pasHoMy BBEIDAYKEHHIO aMEPHMKAHCKO-
ro yaénoro Ogxmua Oxgyma, dKOIOrHYECKYI0 HHINY MOMKHO IPeACTABUTE KAK
«mpodeccHio» BUAA, TOr/Ia KaK MecTOOOHTaHUE — «aApPec» ero MeCTOHTeJbCTEA.

Hanpuwmep, B caBagHax A(QpPUKU BCTDeUaeTCA HECKOJbKO BHJOB TDPAaBOANHBIX
KONBITHBIX MJIEKOmHTAaomux. Mecrooburanue y HUX obIlee, HO OHH IIO-DA3HOMY
HCIOIB3YIOT HMeIueca KopMoBbie pecypesl (puc. 237). Fupadsr obbpenaor Ju-
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[asens
AxTMIIONA THY TomcoHa

3eGpa noduT eCT CpeHne 4acTu nuraerca

rpydble, XECTKME  3naKoB MOSIOALIMA

BEpXYLIKW Tpas noberamn
AHTUNONA AWK-OWK anakos
noejaer Monoakie 1 cemMeHami
JIMCTES HUBKMX

KYCTapHUKOB

Puc. 237. TpasoanHble KONEITHRIE MISKONHATAOIHE caBaHH Adppurn: | — xupad; 2 —
aHTHJIONA JUK-AHK; 3 — 3e0bpa; 4 — aHTHiIOmA THY; 5§ — rasens ToMcona

CTBY JepeBbeB Ha BbIcOoTe 5—6 M, 3e0pnl 06PLIBAIOT BEPXYIIKK BHICOKUX TPAaB, aH-
THJIONBI THY TIHTAIOTCA CPeIHEH YacThi0 3JIAKOB M MX CEMEHAMM, I'a3e/IH BBLIIIMIIEI-
BAIOT caMble HH3KHE DACTeHHA, & AaHTHJIONBI IUK-IAKH €JAT MOJOAYIO JUCTBY ¢ He-
fospmux KycTapHHMKOB. TakuMm ob6pas3oM, B OHOM MeCTOOOMTAHWH PA3HBIE BULI
KONBITHBIX MJIEKOIHMTAIOIINAX CHEIUaTH3UPYIOTCA HA NMUTAHHH PacTeHUAMH, IPO-
M3PacTalIUMU B Pa3HBIX Apycax, T. e. 3aHUMAIOT PasHbIE 9KOJOTHYECKHEe HHIIH,

Jpyroit mpuMep — B PasHBIX COO0IIECTBAX OLHY U TY Ke «IPO(GEcCHIo» MOTYT
UMeTh pasdHble BUABI. TakK, 9KOJOTHYECKYI0 HHUINY KPYIHBIX PACTHTEILHOSIHBIX
MJIEKOIIHNTAKIHKX B CaABaAHHAX AfppPIKH 3aHHMAaAKT aHTHJIOIIBI, B ABCTpaJIHH — KeH-
rypy. a B EBpasum — jocH, 61aropofiHble 0JIEHH H KOCYJIH.

MuoromepHas MoJenb 3KOJOTMYECKON HHIIH. JKOJOIHMYECKas HHUIIA MOXKET
OBITH OXapaKTepHU30BAHA IO MHOJKECTBY IIAPAMETPOB (TeMIepaTypa, BIasKHOCTh,
COJIEHOCTb, KHUCJIOTHOCTEL M T. II.), OOPEAEISIONAX BO3MOKHOCTh CYIIeCTBOBAHUA
TOTO WJIM MHOTO BH/JAa B KOHKPETHBIX YCJIOBHUsX cpeikl. Bojee moJjiHOe IpezcTas-
JneHue 00 3KOJIOI'MYECKON HUIle AA8T eé MHOZoMepHasA modenb, paspaboTaHHAA B
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A Temnepartypa

BnaxHocTb

| |
2 | ]

Temneparypa

BnaxHocTk

&
<
6\0
.,pl‘
S

TeMnepatypa

Puc. 238. CxemaTnuecKkoe
n3obparkeHHe 3KOJOTHUYECKOH
HHUIIWA OJHOI'O BHAa: I — B OZHOM
usMepeHHn; 2 — B JABYX H3Mepe-
HHAX; 3 — B TPEX MU3MepeHHAX

Puc. 239. Cxematuueckoe usobpa-
JKEeHHe SKOJOTHYECKUX HHII
YeTEIPDEX BHUIOB

1957 r. amepukaHCcKUM yueéHEIM J[KOopasKeM
XaruurcounowM. CoriacHo et moa sKoJgorHue-
CKOM HUINelH cleayeT MOHHMATL BeCh JHAIIA30H
9KOJIOTHYECKHX (DaKTOPOB Cpelsl, B Ipemesax
KOTOPBIX AAHHBIH BHJ KHUBET U pa3sMHOMXKaercd.
IIpenmonoXuM, YTO M3BECTHHI BEPXHUE H
HHKHHE IIpeJel bl TeMIepPATyPhl CcPeJbl, IIPHEeM-
JeMble IJSA CYIIeCTBOBAHUA KaKOT0-TO BHJAA Ha-
3eMHOT0 pacTeHHA. CXeMaTHYecKH HMX MOYKHO
NpeACTABUTH B OZHOM m3MepeHuu (puc. 238, 1).
HomosrHEUM TeMIepaTypHBIA (GaKTOp APYTHM —
BJIAXHOCTBIO CPeJbl, TOTAA ONHCAHUE 3KOJOTH-
YecKOH HHUINM BHAa OyIeT IPEeICTABJEHO B JIBYX
HM3MepeHusX — II0 OCH abIucc MOKA3BIBAIOT IIpe-
JleIbl TeMIIepPaTypPhI CPelbl, a4 110 OCH OpJHHAT —
npeaensl eé BiaaxkHoctu (puc. 238, 2). Ecau k
aTOl cxeme NOOABHUTH eIllé KakoH-HHOyaL mapa-
MeTp abMOTHUYECKO# cpejibl, HATIPHMED KHCJOT-
HOCTE MOYBHBI, TO Oceil CTaHET TPH, a 9KOJOTHYe-
cKasg Huma Ha rpaduxe npumer hopmy obbEM-
HOI (purypsl — mapannenenunesa (puc. 238, 3).
C moMoOmbI0 TAKOH MHOTOMEPHOH MOIeaH
MOXXHO CPABHUBATEH SKOJOTHYECKVe HHUIIH pas-
"HeIX Bugos. OgHaKO Takasd cxema yHnpomieHa,
TaK KaK HU OJWH OPraHM3M HE BBIJEPIKHUT IIpe-
JelbHbIE 3HAYEHHA Cpa3y HECKOJMBKUX (haxTopoB
cpeiabl oduranug. IloaToMy peasibHBIE BKOJOTH-
YyecKHUe HHUIIYM BHAOB IIPEACTABJAAIOT rpadudecKu
He B BUJe NapajljlejeIdNesoB, a Kak 00bEMHEIE
(HUrypsI CO CrIIasKeHHBIMH yIIaMH, HAIOMHHAK-
muMH o GopMe TpozoaroBarsie AsHH (puc. 239).
IDobaBHEB K 9TOH cxXeMme Apyrue noxKasaTelH, Ha-
IpHMep OCBeIIEéHHOCTh U COJepiKaHHWe MaKpo-
9JIeMeHTOB B NOYBE, MOMHO IOJAYYHTE 60-
Jee CJOKHYIO MHOIOMepHYI Mozenb. OgHAKO
uale OrPAHMYUBAIOTCH TpeMdA IapaMeTpaMH.
Hanpumep, [J1s OMUCAHUS 9KOJIOTHIECKOH HUIIN
SKMBOTHBIX HCIOJL3VIOT OCH, IMOKAa3LIBAIOIIHNE:
1) mpocTpaHCTBEHHYIO HUIIY, T. €. MECTO, I'I€ BH]
SKUBET; 2) NHUINEeBYI0 HUIIY, T. €. TO, YeM BHJ IIU-
Taercs; 3) BpeMEHHYIO HHUINY, OTPaKalollyo cy-
TOYHYIO MJIM Ce30HHYI0 aKTHBHOCTBL BHJA.



287
§ 53. 3xonorumyeckas HULWLA BUAA

Paszmeps! 3xogorudeckoi Humu. CymecTByOT BHABI ¢ IIHPOKHMH H Y3KHMH
JKOJOTHYECKHMH Humamu. Hanpumep, cyMuaToe MJIEKONMHUTAaIOIIee Koajga IMHTa-
eTCA TOJBKO JIMCThAMH IIATH BHAOB 3BKAJUITOB, IPOM3PACTAIOIMNX B ABCTpATHH.
O TakoM BHAEe TOBOPAT, YTO OH MMEET NHIEBYH CIenHald3anuio, T. €. Y3KYIO
nuigeByio Humy. [pyroi Buj, cepas Kpsica, Hao60poT, BcesAIHA, TUTAETCA Pa3HO-
00pas3HBIMM KOPMAMU KaK PACTHUTEJIBHOI'0, TAK M XHMBOTHOTO IIPOUCXOMKIEHHUA.
IJKoJIoruyecKas ILJIACTHYHOCTL KPHIC B IUTAHUH, T. €. UX OHIeBad HHUINA, IpPO-
ABJIsAeTCA M B 3amacaHuu Kopma. Tam, rge oH HaXOAHUTCA B JOCTaTKe, 3allacOB He
penaeTcdA, HO IPH MaJeMIIuX «mnepedosx B cHAOKEHHUH» KPBICHI 3amacaioT KOPM
BOpPOK. B ux Hopax Haxomunm 1o 6 Bemép kaprodens, 7o 25 Kr MOPKOBH, 10 38 Ky-
PHHBIX AHI[ M Ja)Ke OKOJIO 3 KT HeJbMeHel.

Crnenyer moO4epKHYTh, YTO BHM, HMEIOIHI IIHPOKYIO 9KOJOTHYECKYIO HUIY, U
BHJI, IIMPOKO PAcIIpOCTPaHEHHEIM HA HaIlleH IJIaHeTe — He OJHO M TO »ke. Hanpumep,
faxkTepus kumedHas nanodkxa (Escherichia coli) BcTpeuaeTca HAa BCceX KOHTHHEH-
Tax, BO BCeX KIMMATHYECKHMX 30HAX, HACEJEHHBEIX JOAbMH. OZHAKO BTOT MHKDO-
OpPraHu3M HMeeT Y3KYIO 9KOJIOTHYEeCKYIO0 HUIIY, ONpeJeaeMyl0 YCIOBHSIMH CyIIe-
CTBOBAHHSA B KHIIEYHHKEe YeJI0BeKa.

Cmena sxomorndeckoi Humu. CorsacHO NPUHIIHIY KOHKYPEHTHOIO HCKJIIO-
yeHus (npuHnumy ['ayse) opraHMaMbl IBYX BHIOB He MOTYT 3aHUMAaTh aGCOJIOTHO
OAMHAKOBBIE DKOJIOTMYECKHEe HUIIH, TAK KAK B 9TOM CJIydae OHM BCTYIAIOT B KOH-
KYPeHTHbIe B3aMMOOTHOIIIeHH A, IPUBOAAININAE K BEITECHEHHUIO OJHOTO BH/A APYIHM,
foJsiee IPHUCIIOCOOIEHHBIM, MM K HPHOOPETEHHMIO UM JPYTroi 2KOJOTHYECKONl HUIIHN
(cm. § 51). OgHako HEIPABUIBHO AYMATh, YTO SKOJOIMYECKAS HUIIA — 3TO KaKoe-
TO MYCTOE INPOCTPAHCTBO B IPUPOJE, KOTOPOE BHJ MOYKET 3aHATH MJIH OCBODOAUTE.
JKOJIOTHYeCKaA HUIIA BOSHHKAET B IIPOLECCE 3BOJIOIUKM BMECTe ¢ IIpHoOpeTeHH-
€M KOHKDEeTHBIM BHJOM IIpHCHOCO0eHNH K COBOKYIHOCTH abuoTnueckux u 6uoru-
yecKuX (akTopoB cpexabl. C MCUe3HOBEHHMEM BHJA HCUE34€T M €ro 3KOJIOTHYEeCKad

Pnc. 240. Bugs!r ¢ pazHoil nmumeBoi Hume: | — yaxoii (koasa); 2 — mwuporoii (cepas
KpnIca)
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Puc. 241. Tacmanuiickuit cymuarsiit Boax (tuaanun) (1); gukas cobaxa puaro (2)

muma. IIpuMepoM TOMY MOKeT CIY:KHTh caeayiomuii paxr. B 30-x rogax XX =B.
13 (hayHbl ABCTPAIMHE HCYe3 KPYIHBIA XUIMHHK — CYyMUYaThIH BOJK, HJIH THJIAIMH,
TIOJIHOCTRIO HCTPEeOJIEHHBIN B peayabrare 0xoTh! (puc. 241, 1). Bmecre ¢ ero mcues-
HOBeHHeM HcUe3ja B 00pasoBaHHAA UM 3KOJIOTHYECKAd HHUIIA: HOUHOH 00pas »mus-
HY U OOMHOYHAA 0X0Ta Ha 0ojiee MEJIKHUX II0 pasMepy sKMBOTHBEIX. Celiyac BOBHHUK-
Jia HOBafA AKOJIOTMYecKasd HHUINA, OX0XKAas Ha IPEeKHI0K, Ho o0pa3oBaHHAsA JPYTrUM
BUJOM — JUKOH coGaKoil [MHT0, NPeJKH KOTOPOi IPOHHKIN B ABCTPATIHIO BMECTe
¢ HmepBLIMM IIOCEJIEHTAMU M BHOCJeACTBUM ofudanu (puc. 241, 2). [luaro — craii-
HBIe 3XUBOTHEIE, BeJyT B OCHOBHOM /IHEBHOH 00pas KU3HH H OXOTATCA co00ma Ha
PasIMYHBLIX MJIEKOIHTAIOINX, B TOM YHCJIe H Ha DoJlee IPEeBOCXOAAIINX UX IO pas-
MepaM KeHTypy W JoMallHUX OBell.

TakuM 00pa3oM, pacxoKAeHHe 9KOJIOTHYECKUX HUII Pa3HbIX BUJI0B IPDOUCXOIUT
BCJIECTBHE IPUYPOUYEHHOCTH K Pa3HBIM MecTOOOMTaHWAM, PAasHOH IHINe ¥ PAa3HO-
MYy BPeMeHH HCIOJIb30BAHUA PECYPCOB Cpeibl.

JKon0ZUeCKas HUWLA, MHOZOMEPHAS MOBenb IK0A02UYECKOT HUWU.

Bonpocel u 3apaHud

1. Yo Takoe 3konorudeckas HUwa suaa? B uém eé otnnyamne ot mectoobutanua? MNpusegute
npuMepsl 3KONOrM4yecknx HULW pa3HbiX BUOOB.

2. OxapakrepusyinTe MHOrOMEPHYIO MOAENb 3KONOrn4eckoi Huwu. Kakue napamerpbl B
HeW yunTbiBaloTCA? MOCTPONTE Takyld MOAENb ANA KOHKPETHOro B1aa.

3. C yem cBa3aHbl Pa3nuuMa B pasMepax IKONOrMYECKOW HULWK y pasHbix Buaos? Kakue
BUOL! UMEIOT NPEeUMyLLIECTBa B 9BONIOLMN — C LUMPOKOA NN Y3KOI 3KONOrMYECKON HW-
wen? Otser 060CHYINTE U NPOVIIIOCTPUPYIATE NPUMEPaMU.

4. TpegnonoxuTe, 4TO NPOU30WAET C BUAAMM, ECNIM UX IKONOTMHECKNe HWLLW COBMaayT.
MoueMy peanbHO B NPUPOLE Takoe COBMNafgeHWe NpoucXogvT KpanHe peako?

5. OnuwuTe, 4TO MOXET NPOU30NATH C SKONOrMYECKO HULLIEW BUAE, eCNM OH UCYE3HET Nno
eCTeCTBEeHHbIM MpUYMHaM B Npouecce 3BOJTIOUUN.
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§54. dkonornyeckune xapakTepucTUKu NONynsaLmvm

Bcnomiute, yto Takoe nonynsums u apean. Modemy ocobu oaHOro BMaa pac-
npegenexHsl B npupoge HepasHomepHo? OT Yyero aTo 3aBucuT?

w-’... o
Jli060it Bux B IpUpO/ie mpeAcTaBiIeH nonyaanuaMu. C TOYKH 3PEHUA 3KOJOTHH
NOnYyAAyuA — 3TO TPyNna ocobeil OZHOrO BU/a, COBMECTHO HACEIAMIINX OAHY mep-
pumopuio (ot nat. terra — 3eMmnsa | torium — IPOCTPAHCTBO) WU akeamopuio (oT
JIaT. aqua — BOAA, torium — IPOCTPAHCTBO) B IIpejesiaXx apealia BHIA M B3aUMO-
NeHCTBYIOIIUX APYT ¢ ApyroM (cm. puc. 37).

IMonynsuua xak 6Hoxoruyeckas cucrema. Ilonynsamus — (opMa cymiecTBoOBa-
HHA BHJIa B IPHPoJe. BUAbI-KOCMOIIOIHTEI HMEIOT IIUPOKHIl apeas ¥ BCTPEYaloTCs
TOBCEMECTHO, HAIPHMEP, PasHbIe BHJLI YCATHIX KHTOB HACEISIOT BOALI MHUpPOBOTO
OKeaHa. Y BH/IOB-3HJEMHKOB M BH/JOB-DEJUKTOB apeas] OFPAHWYEH, U OHU MOTYT
COCTOATEL M3 HECKONIBKHX NONYJIANUN MJIH Haxke H3 ofHO#. Tak, jKypaBib-cTepx
Kax BUJ IPeJCTaBJIEH [BYyMA MONYJIANHUIMH: 0COOM ONHON M3 HUX IHE3TATCA B HU-
30BbAX peku O6um, apyroii — Ha ceBepe Axyruu. Takoil MOABHZ, KaK aMypPCKH
THUTD, COCTOMT BCETO U3 OJHOH NONYIAINH, 0c0OM KoTOpoii obmTalor B Poccuu Ha
iore [lanbaero Bocroxa m Ha conpeaensHO# TeppuTopuu Kuras.

Bremaue pasnuaus MexIy 0cobAMH PasHBIX MOIYJANMHA OTPAIKAIT UX npu-
CIOCOOJIEHHOCTh K YCIOBUAM CPellbl: KIHMATY, PACTHTEILHOCTH, XapaxkTepy OHIIHA
u 1. 1. Haubosee ApKO MeKIONYAANMOHHBIE PA3IHYHSA IIPOSBIAIOTCS Y BULOE C 06~
IMUPHBEIMK apeajaMu, HAIPUMED y 0OBIKHOBEHHOH nucunel. Tak, ceBepHEBIE JHCEHI
HMeIOT I'yCTOH M AJWHHBIA MeX, I03KHBle — 6ojiee pegkmit u KopoTkmi. CaMbie
APKOOKpAIIeHHBIe JIUChI BCTpedaoTca Ha ceBepe Jlaabrero Bocroka um B AxyTHH.
B necocrennoit u cremHoOil 30HAX OKpacKa JIMC He TaKasd MHTEHCUBHAM: 3/1eCh MHO-
TO CBeTJIO-PEIKUX M Jae IeCOUHO-KENTHIX ocobeii (pue. 242).

O6s3aTe IbHBIM MPU3HAKOM MONYJIALMH CYUTAIOT €8 CIOCOGHOCTH K CaMOCTOS-
TEJBHOMY CYIIeCTBOBAHUIO B TeYeHHE [JINTEJIbHOTO BDEMEHH, T. €. Ha IPOTAXEHUH
HECKOJIBKHUX IIOKOJIeHHHl, Garonapa pasMHOMKEHHIO 06pa3yoMX MONYISIHIO 0CO-
Oeii, a He NPUTOKY WX H3BHe. BpeMeHHbIe moceseHns ocobeil OAHOTO BHJa, HAIIPH-
Mep CephIX ka0 BecHOH B HeOONBIINX JIYKAX U KAHABAX C BOJON, ABJIAIOTCH He IIO-
OyNANUAMU, & BHYTPHIONYJIANMOHHEIME IpynnupoBkamMu. CleaoBaTensHo, TOMy-
JAALKSA — TO OTHOCHTENEHO yCTOHYHMBAA OMOJOTHYECKAA CHCTeMa, CIOCOGHAS ITpo-
THBOCTOATH A6MOTHYECKHUM M GHOTHYecKUM (haKTOpaM cpefsl OGHTAaHHA U 0baama-
omas caeIyIONIMMHA CBOMCTBAMI:

1) reHeTHYecko# OBIMHOCTLIO, T. €. reHodoH0M, bIarogapa DOCTOAHHO NPOHUC-
XOAAImEeMy MeXAy 0CO0AMU NONyIANuN 06MeHy reHaM¥ IIPH CKDEl[ABAHNMN;

2) OTHOCHTeNbHOH M30JHPOBAHHOCTHIO OT APYIHX MOMYIANUH, UTO CBA3AHO C
Ha0OPOM NOAXONAIUX YCIOBHI CPeabl OGUTAHUA A €6 CYIeCTBOBAHUSA, BOZMOIK-
HOCTBIO paccejieHHA 0cobeil M HaJImIHeM Iperpan;

3) BHAYMTETHLHON YHCIEHHOCTHIO (0GBIYHO OT HECKOIBKO COTEH 0 HECKOJIbKHX
AeCATKOB ThICAY ocobeil), 4TO 06YCIOBIEHO Pa3MHOMKEHHAEM;
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Puc. 242. Me:xmony iAnAOHHEE PasJnuns y O0BKHOBEHHOH JTHCHLEL: | — CceBepHASA;
2 — necocrenmHad; 3 — crenHasi; 4 — KaparasHka

4) HaJMYMEM CBA3AHHBIX APYT € APYIOM, HO PA3JIMYAIONIMXCS IPYINIUPOBOK (ca-
MOK, CAMIIOB, MOJIOJILIX, B3DOCJBIX, CTAPEIOIIHX ocobeil U T. m.);

5) BpeMeHHO M3MEeHUMBOCTHIO, BOBHHKAIOMeH noj AeficTBueM GaxTopOB 3BO-
JIOLAY, TPABOAANIMX K MOABIEHHIO B MOIYJAIMH HOBEIX COYETAHMI IeHOB, K HC-
Ye3HOBEHMAM OTAeNbHBIX ajiened (apeiid reHoB), MyTanusM U T. I.;

6) YHUKAIPHOCTHIO, CBA3AHHON ¢ HEMOBTOPDHMOCTBIO KaI0i MOy ALY, 00y-
CJIOBJIEHHOH HaGOpOM TeHOTHIIOB COCTABJIAIINNX eé ocobeil.

OcHOBHBIE TOKA3aTeaH Monyasnun. £ oCHOBHEIM NOKAa3aTeIAM NONYNANNN KaK
[eJ0CTHOM 6HOJOrHuYecKOi CHCTEMBI OTHOCAT POKAAEMOCTh, CMEPTHOCTD, IPHPOCT,
TeMII pOCTa, YHCJIEHHOCTh, ILIOTHOCTh, COCTAB M CTPYKTYDY.

Poxcdaemocms — 3T0 KOJIHIECTBO HOBBIX 0cobel, MOABUBIINXCA B MONYIATHHA
B pesyJbTaTe Pa3MHOKEHHS 34 €IUHHIY BpeMeHH. Pasin4aioT NOTEHIHATLHYIO
pOXKIA€MOCTb, T. €. TeOPEeTHYeCKH BO3BMOXKHYI0 CKOPOCTH HAPACTAHUA THCIEHHO-
CTH HNONYJAIIHH ﬁJlﬂI‘O,I[apH MIOABJIEHHI Ha CBEeT HOBBIX 000681‘:1 OpHU OTCYTCTBHH
KaKHX-TH00 TUMATHPYIOMNUX (GaKTOPOB, H PEaJH30BAHHYIO DOKA2eMOCTE, HabII0-
aeMyI0 B €CTeCTBeHHBIX NPUPOAHBIX ycaoBuax. IlocaeqHas CBHAETENBCTBYET O
COCTOSHHMH MONYJSMMHE ¥ 3aBHCUT OT YCJIOBHIH OKpy»kaiome# cpeasl. Hanpuwmep,
ecI¥ ITUIAME OLHOI monmyaanuu O0bLI0 oTiokeHo 510 AW, a BEIKUIO U ONepH-
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Pue. 243. HeroTOpEIE BHILI UaEK PA3MHOKAIOTCS TONBKO TP BRICOKOH IJIOTHOCTH MOMYJISIIAN

JIOCH TONBKO 255 NTEHIIOB, TO B 9TOM CJIy4ae TOBOPAT, YTO PeaIi30BaHHAA POMK-
AaeMoCTh cocraBuaa AUk 50 % OT HOTeHIMANLHON POKAAEMOCTH.

Cmepmuocmb oTpa)aer ecTeCTBEHHYIO 1 cay4aiiHyio rubens ocobeil B momy-
JIANNHE 32 eAMHUNY BpeMeHH. Ilokasarens rubenu ocobeil B ZaHHBIX KOHKPETHBIX
YCJIOBUAX CPeJlbl HASHIBAIOT Pealu30BAHHON CMEPTHOCTHIO. DTa BeJMYMHA, KaK M
POX1aeMOCTh, HEIIOCTOAHHA M MOMET H3MeHATHCS.

Pasuuny mesxay poxjgaemoctsio u CMEPTHOCTBI0 Ha3bIBAIOT NPUPOCMOM TIOIY-
JNANAH, OH MOKeT OBITH KaK NOJOMUTEILHBIM, TAK U orpunarenbHEbIM. Cpenrnii
UPHPOCT 33 eUHUIY BPEMEHH OTPAXAeT meMn pocma IOMy IALKNM,

Inapubiit moKasaTe b NOMYIAINA — 3TO €8 YUCLCHHOCTLD. Ona cBuzerenscTBY-
€T 0 TOM, XOpOIII0O MJIH IJIOXO YyBCTBYeT cebsa BuA. OnHAKO He BCEraa Jerko ompe-
AGIUTH YUCIEHHOCTD, TAK KaK JJIA 3TOr0 HAA0 MepPeCcYMTATL BCeX 0Cobel nomyis-
nuu. IloaToMy uale HCHONB3YIOT APYroOl MOKA3ATENb — RAOMHOCHLL nonyaayuu.
ILnoTHOCTH — BTO YMCIO OCOBe, IPUXOAAIUXCH HA €IWHHIY IPOCTPAHCTBA, KOTO-
Pyo BhIbupatoT Ans yuéra. Hanpumep, amcio pacTeHHM# KJeBepa Jyrosoro Ha 1 m?
JIyTa HJIA 9UCJIO PaYKOoB-AadHui B 1 1 Boxs! us npyga. [as yememsoro PasMHOMKe-
HHMA MHOTHX BHJIOB HEOOXOAMMO, UTOOBI IJIOTHOCTS IOMYJIAIAN HOCTHTANA onpene-
JIEHHOH, MHOT/IA BeCHMA 3HAYMTeILHON BEeMUMHE (puc. 243).

Buotuueckmit morenuman momynsmun. s kampoét monyasanuu xapakTepex
CBO#M Guomuueckuil nomenyuan (ot nar. potentia — cuma), T. €. CKOPOCTb, € Ka-
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500

Yucno ocobeit

0 § e Sty
Bpems, CyTKun

Puc. 244. Kpussie pocTa YHCIEHHOCTH I10-
nyaAnuY WHQY30PUH-TY(HeTbKHI: 1 — Teo-
peTHuecKas, HIH 3KCIOHEHIHAIbHAM,

2 — peanpHaf, WIH JOTHCTHYECKAA

KOit MorJia OBl PACTH €€ YHCJIeHHOCTD IIPH
HAJUYHAH HEOrpaHHYEeHHOrO IPOCTPAaH-
¢rBa, OHIIH, OTCYTCTBUH XHIIHHKOB,
IAapasUTOB ¥ KOHKYDEHIIHH CO CTOPOHBI
apyrux BujoB. IloHATHE GHOTHYECKOrO
moTeHIKMAaNa BBEN B Hayky B 1928 r.
P. YenMmeH. ITOT IIOKasaTelb OTpama-
eT TeopeTHYecKuil MaKCHMyM IIOTOMKOB
oT oHOI maps! (WIX 0fHOI ocobH) 3a efu-
HHUIIYy BpeMeHH, HAPHMep 3a IojJ UiId 3a
BeCh JXM3HEHHBIN ITHKJI.

TeopeTHyueCKH POCT MOMYIAINN UOET
B reoMeTpUYECKOH IpOrpeccHu U OIH-
CHIBAETCH SKCIOHEHIMAIBHON KDHBOMH
(puc. 244). Opnaxo Tako# poct ObiBa-
eT ¥ B peaJbHOCTH. UMCIeHHOCTE IOIy-
JIAINAA PACTET SKCIOHEHIMAJIbHO, T. €.
OPOUCXOAUT BCNbLULKA PA3MHONCEHUS,
ecny eé 0coOHM pacrosaralT B H30BIT-
Ke BCeMH HeoDXOJZMMBIMM pecypcaMmu.

DKCIOHEHIIMAIBHEIH pocT HAOMIOZAaeTCA IPH OCBOEHHH monyadanueil HOBOH TeppH-
TOpHH, WJIH aKBATOPDHM, HalpHMep IPH IepecejeHHH HacTH eé ocobeil B Ipyrue
reorpadadeckne paiioHbl. Tak, BOAHBI MMANUHT 32HOJOHII TPOIHMIECKNE DKM
TOro-Boctounoii Asun n Adpuru (puc. 245). PoguHa 9TOr0 pacTeHHs — HOsxuasa
AmepuKa, Tile ero pa3MHOKEHHe CIeP/KHABAETCA MEeCTHBIMI BHAAMHA HACEKOMBIX.
B XIX B. W3-3a KPAacHBBEIX IIBETKOB Y€JIOBEK CTaJ DPasBOJUTH BOJHBIA I'MAIlMHT B

Puc. 245. BogabI#i rHam@HT

mpyaax. Ilonas 3aTeM B €CTECTBEHHBIE
BOZOEMEI M HE BCTPETHB TaM Iperpaz, OH
OBICTPO PA3MHOMKHJICH U BEITECHII MHO-
rue MecTHBIe BHAEI pacreHmii. Ceiiuac
ansi 6GopbOBI ¢ BONHBIM MHAIIMHTOM B BO-
AOEMBEI, KOTOpble OH 3aHAN, u3 IOxHON
AMepHKH IlepecejHJid eCTeCTBeHHOTO
Bpara 9TOro pacTeHms — JKyKa, o0besa-
JOIIEro ero KOpPHM.

BuoTHYecKHi NOTEHIHAJN Y MOMyJIis-
uii OZHOTO ¥ TOTO K€ BHA MOKeT OBITh
pasHbBIM, YTO CBA3AaHO C paamnmn yeao-
BHii mX obuTanus. Tax, MOMYJIAIUS cepo
[HOJIEBKY, KHABYIIAA B Jiecy, uMeer Oosee
HU3KHI OMOTHYEeCKHH MOTEHIHUAI, 9eM [0~
IyJAIKAA 9TOTO Ke BAja, o0uTaomas Ha
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nmeHugHOM mose. CaMKH JIecHOH NONyIAMNA IPUHOCAT B IOMETe 5—7 NeTéHsblieii,
a momeBoit — T—9. IlpuunHa pasinuuuit B 60Jiee BEICOKOH cMepTHOCTH ocobeil B mo-
OyJIAUUH Ha II0JIe, TaK KaK IPUMeHAeMble YeJI0BEKOM CPeJCTBA 3aIllUThl PACTeHMI 1
HapPYLIEHHBIH KPYTOBOPOT BEIIECTB CHUMKAIOT €€ IIAHCHI Ha YBeJINYeHNe YHCIeHHOCTH.

3Hasa GHOTHUECKUH IOTEHIINA IOMY/IAIUN, MOMHO TEOPETHUECKH PACCUMUTATE, C
KaKO# CKODPOCTEHIO BCA NOBEPXHOCTh 3eMJIM MOTJIA Okl OBITH 3aceJeHa TeM MW HHBIM
BH/JIOM DacTeHH#, YKHBOTHOTO MJIM MHKpoopranuama (rabma. 6).

Tabauya 6
CropocTh 3acelleHHs MOBEPXHOCTH 3€MJIM PA3HBIMH OpPraHM3MAaMH
Opraansmsl CropocTts 3aceenus 3emuau

BakTepun o 1,8 cyrox
Hacexomeie (asmaTcKasa capaHua) 203—366 cyTox
IIBeTrOBBIE pacTenus (KJIeBep MOJ3YIHil) Bonee 11 mer
IItuner (cussiil roay6s) 18 net
Miexonunrawmue (cepas Kpbica, 8 Jer
adpUKAHCKHI CJIOH) Bonee 1000 ner

Onsako HE OIMH OPraHHUSM He CIOCO0eH B JefiCTBHTeJLHOCTH 34CEIUTH BCIO 110~
BEPXHOCTh 3€MHOI'0O IIapa. JKCIOHEHIIUAIbHEII POCT HeM30eXHO BeIéT K McTole-
HHIO PeCYPCOB CPe/lbl, CHUKEHHIO YMCIeHHOCTH MONYJAIHH U B HEKOTOPBIX CJIyda-
AX faxe K e€ rubesn. CKas3pIBAIOTCA HA YHCAEHHOCTH NONY/IAIHHA TaKKe U [IpoIec-
Chl AMMHTIDaHH (BCeJIeHUA) B 3MUIPAnUH (BhICEIeHHA) ocobeii.

Hony.muu.a; OCHOB6HbLE NOKA3AMEeNU NONYAAYUU: poaicaae.uocmb, CMepmHOCMb,
npupocm, memn pocma, YucieHHOCMmb, NAOMHOCMb, fuomuiecKuil nomenyuan
NONYAAYUL, 8CNbIUKA PA3MHONEHUA.

Bonpocel n 3apgaHuns

1. Y10 Takoe nonynsauMa C 3KOMOTMYECKOR TOYKM 3peHna? YTo sensetcs o6a3aTenbHbIM
npuaHakom nonynsauun? OTBET NPOMTIOCTPUPYIATE npUuMmepamm.

2. OnuwKTEe OCHOBHLIE CBOMCTBA NONYNAUMK KaK BUONOrMYecKoi CUCTEMBI.

. Kak onpepensercs poxgaemocTs B nonynaumMn? OT kakux aKonormieckmx GakTopos oHa

3aBUCUT? HTO Takoe noTeHunanbHan M peannaoBaHHas poXxaaemocTun?

Kakue akonoruueckue ¢axktopsl BAUSIOT HA CMEPTHOCTL ocobeli B nonynaumumu?

Hem onpegensoTCA NPYPOCT NONYAALMK U TEMMN POGTa NONynALMN?

Oxapaktepuayinte NoHATUS YUCAEHHOCTM U MAOTHOCTM NONYNALMA.

Y10 Takoe GMOTHHECKUI NOTeHuMan nonynauun? MoxeT N B NpUpoae NpoUCXoauThb

9KCMOHEHUMaNbHbIA POCT YUCNEHHOCTU NONYNALUUMN? ECNK MOXET, TO B KaKux cry4asx?

. M3BecTHO, 4yTo BakTepma KWULLEYHOM NaNoYKM Pa3MHOXAETCS NLL OMH Pa3 B XU3HU U1
NPOW3BOAUT TONBKO ABYX NOTOMKOB. [lpyroil Bua, — ny6 yepewyartbii — o6pasyer orpom-
HOE KONUYECTBO NA0J0B — xenynen. B 1o xe Bpems Nonynsauma KMWeYHOR Nanoyvkn Mo-
XET yBenuuuTbCcs BbicTpee, Yem nonynauua ayba yepeluyartoro. C yem aTo CBA3aHO?

© NoOOs W
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§55. dkonornyeckana CTpyKkTypa nonynauum

PaccmoTpuTte puc. 246—250. Kakum GoiBaeT pacnpegeneHue ocobei 0gHoro
BUaa B nonynaumsax? C 4em aTo CBSA3AHO W Kakoe WMEeT 3HaueHne?

TlomynAmus BKJIIOYAET MHOTO PA3HBIX ocobell, IPUHAJIEKAIINUX K ONHOMY BHIY.
Bxopasa B eé cocTaB, OHH OOYCJIOBIMBAIOT 3KON0ZUHECKYI0 CMPYKMYPY NONYLAYUL.
Yem 0HA CJIOKHEe, TeM BBIIIIE BO3MOMHOCTH IPHCIOCOOIeHNA NONYIALHN K YCIOBH-
sAM cpelbl. PasnmuuaoT mMpocTPAHCTBEHHYIO0, BOSPACTHYIO, IOJIOBYIO H 3TOJIOTHYECKYIO
(moBeIeHYECKYI0) CTPYKTYDHBI MOIYJIAIMH.

IIpocTpascTBenHas cTpykTypa. IlonynanuaM cBOHCTBEHHA TeDPPHTOPHAIBHAS
OpraHH3alus — npocmpancmeenHas cmpykmypa. OT Toro, Kak ocodm pasmeria-
J0TCA B IPOCTPAHCTBE, 3aBUCUT CTElleHb MCIOIb30BAHMA NONYIANHeH HMEeIOIIUXCH
pecypcoB cpelibl obuTanusi. Pasmelierne ocobeil B IPOCTPAHCTBE MOXKET OBITH CIIy-
yaflHEIM, PABHOMEPHEIM H IpynuoBeIM (puc. 246).

Cayuaiinoe pasmeuwserue HabmogaeTcs, KOTJa cpe/ia O4eHb ONHOPOJHA, a ocobu
He CTpeMATca obbefHHHTHCA B rpynnbl. Takoe pasMelieHne CBOMCTBEHHO BHIAM,
HACENSIOMKUM BOJOoéMBI. Hanpumep, 0cobn MONyIALMHA OPYAOBOH JArYIIKH pac-
CeJIAITCA B IPYAY caydaiiHeiM o6pa3oM. PasromepHoe pasmeujerue ocobeil B mo-
MYJIAIHHA BCTPEUAeTCs B TOM CIydae, ecId MeXAy OCO0AMM B MOMYJALUN CUJIbHEI
KOHKYDeHTHbIe B3aMMOOTHOIIeHUA. TaK, B I'yCTOM eJbHHKE CTBOJIEI COCELHHX eJled
yIageHsl APYTr OT Apyra Ha paccTOAHWe, IPMMEPHO DABHOE CyMMe pasMepOB JBYX
kpoH. I'pynnosoe pazmewenue CBA3AHO C HEOXHOPOAHOCTBIO CPEAEBI, OCOOH CKAIlIN-
BAIOTCHA HA ONpPEJeJEHHBIX YIACTKAX, MEKAY KOTOPBIMH OCTAIOTCA HEHCIOJIb30BAH-
Hele mpocTpaHeTsa. IIpu Takom pasMerneHuH (HaIpHMep, KOJOHMH Ipadeil B map-
Kax) 0coGAMM IONYJANNHA HCIOAL3YeTCH JHUIIL JacTh Pecypcos cpelbl o0MTaHusd,
ocTagbHOE NMPOCTPAHCTBO ocTaéres Kak Ol B pesepse.
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Puc. 246. IIpocrpancTeeHHOE pasMelenne ocobeit (00osHAUEHE KDYOYKAMH) B IIOMYJId-
num: I — caydaiinoe; 2 — paBHOMepPHOe; 3 — TPYIIIOBOE
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Bospactrasa erpyxrypa. BaxHo# oTaHmunTe IbHOM YePTOlH HONYIAIAY ABIAET-
CA COOTHOIIEHHe B Hell ocobeil pasIMUHBIX BO3PACTHHIX TPYIII, 4 TAKKE €ro uaMe-
HeHHE B pasHple MePHOABI BPeMeHU (HanpHMep, B 3aBHCHMOCTH OT CE30HA Ioza).
Hanuupe B monmy1anuu pasHOBO3PACTHBIX 0CO0eil CyIiecTBeHHO YBEIHYHUBAET eé
pasHooOpasue M HOBHIIAET IPUCIOCODHTEIbHEIE BOSMOKHOCTH 10 MCIIOIB30BAHIIO
PecypcoB cpejibl 00MTaHUA. ITO CBA3AHO C TEM, YTO OCOOH, HAXONAIIMECH HA Pas-
JIMYHBIX CTAJUAX MUIHEHHOI'0 OHMKJA, XaPaKTEePHU3YIOTCA HEOAHMHAKOBOH yCTOMi-
YHBOCTBIO K ONpeNeN€éHHBIM BHEIIHUM BO3JeiiCTBUSIM.

IIpocmas eospacmuaa cmpykmypa vHabioxaeTcs B NONYIAMUAX OTHOJIET-
HUX TPaBAHUCTBIX PACTEHHH, HaIPUMep POMAIIKY JIeKapCTBeHHOH (puc. 247, 1).
B neproit nosoBHHE Mas Ha MOJAX, MYCTHIPAX, IO OGOYMHAM JOPOr' MOXKHO HAWTH
TOJIBKO MOJIO/IbIE PACTYILIHME pacTeHus (I0BEHWJIbHAA IPDYNNa), B KOHIE MAd — Ha-
Halie MIOHA HAYHHAETCH UX IBETEHWE, a C CepeJHHEI JIETa [i0 OCeHH — CO3PeBaHHe
ceMAH (reHeparuBHAA rpynmna). B okrabpe oTnBeTmMe U cOpOCHBIIHME ceMeHA pac-
TeHH#A CTaperT U morudamoT (cTapueckas rpymnma).

Croxnasn 603pacmuas cmpyxmypa xapaKTepHA [ OPTAHA3MOB C MHOT'OKDAT-
HBIM PASMHOXXeHHEeM H OTHOCHUTENbHO GOJbIIOH NpPOAOIKHTEIbHOCTHIO JKU3HH.
B Takux monynAnmAX mpencTaBIeHbl 0COOH PasHBIX noKoneHuii. Hanpumep, y Tpa-
BAHOM JIATYIIKM BECHOH M B Hauajle JieTa MONYJALHUS COCTOMT M3 JHYMHOK — TO-
JIOBACTHKOE — M II0JIOBOBPEJNIBIX ocobeil pasHoro Bospacra. B cepemuue jera, Kor-
Aa 3aKaHdWBaeTcd MeTamMop(O03 roJIOBACTHKOB, HONYJIAIHA COCTOMUT U3 ocobeil HO-
BOr'0 ¥ NPeABIAYINUX NOKOJeHuH (puc. 247, 2).

B perynsapHO pasMHO:Ka0meica MOMYIALRH 110 BO3PACTHON CTPYKTYPE MO~
HO yCTAHOBHUTh, COKpAIaeTCs MM YBEeJMYHMBAETCH €€ UHCIEeHHOCTH. IJIS 3TOro
HCHOJB3YIOT 603pacmubie nupamude. (puc. 248). Eciu ocHOBaHMe MUpPaMHIEI
[IUPOKOe, T. €. B HONYIANUM npeobranamT MOJOLBIE 0COGH, TO POKIAEMOCTD

Puc. 247. BoapacTHble CTPYKTYDEI HONyIAMAit: I — npocras (POMalllKa JeKapCTBeHHAad);
2 — cnomHas (TPABAHAS JATYIIKA)
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BoapacTHbIe rpynnbl
/

V. D | N

Puc. 248. Bospacrasie nmupamuani: 1 — pacrymas; 2 — crabunbHas; 3 — Crapeomas mo-
YANMA JKABOTHHIX (I(BeTOM 0003HAYEHE! 0cO0HM PASHBIX BO3PACTHBIX TPYII)

[IPEBHIINAET CMEPTHOCTh ¥ YHCIEHHOCTH NOIYJIALHH PACTET. Ecnn ke ocobeit
MJIaAMINX BO3PACTHBIX TDYII CTAHOBHTCA MeHbIIe, ueM (ojiee CTApBIX (ocHOBA-
HYe ONpaMHJBl Y3K0e), TO YMCJEHHOCTh NONYyJIANMHA COKpamaercd. Taxoi# ana-
JIA3 IpUMeHAeTCcA Ha NpaKTHKe, HapUMep, B PbIOOJIOBCTBE HA €ro OCHOBE pe-
ryaupyior noberay peiosl. Ecau B ynoBax TPECKH HJIH CeIbAH HCYE3aI0T B3POC-
JBle PHIOBI B BO3PacTHOM COCTAB CABHTAeTCH B CTOPOHY MOJIOALIX HEIOJIOBO3pe-
ABIX ocobel, 9TO CBMAETeNbCTBYeT 0 mepesope. Takoil HONymANMH NA0T HEKO-
TOpOEe BPEM#A OTAOXHYTh, YTOOBI MOJIOJE CMOTJIA IOAPACTH H 6arogapsa pasMHO-
SKeHHIO IOMOJHHTH IMONYJIAIHIO B3POCABIMHA pPHIGaMu.

Ioaoeas crpykrypa. CoOTHOIIEHNe B HONYJIANUAX ocobeil 1Mo mojy, T. €. mpo-
HOPIHS BCTPEUAOIUXCHA B MONYIAIMY CAMIOB H CAMOK, CIIYMHUT BAXKHOU eé Xxapak-
TepHCTHKOI. B G0MBIIAHCTEE HONYIANAA TPONOPLIHA IO MOy B MOMEHT POKAEHAA
coorsercTByer 1 : 1. OxHarko B pesyabraTe rHbenn ocobeil TOTO MM APYroro moja
aTa MPOIOPIHMA MOYKeT uaMeHATheA. Tak, y NHHIBUHOB U3 AN BHUIYILIAETCA IIPH-
OJMBUTENHHO MOPOBHY MTEHIIOB MY#CKOTO U YKeHCKOTr0 I0Ja, HO K JeCATHIeTHEMY
BO3PACTy CAMOK CTAHOBHTCH B HECKOJIbKO Pas3 MeHbIIe, 9eM CaMIOB. Y oTmenbHBIX
BUOB JIeTYYMX MEIIIENH JOJIA CAaMOK B HONYJIANNH IOCTIe 3UMHEH COAYKH YMeHb-
maerca naoraa fo 20%. Takwme BHABI, Kak (asaHbl, YTKH-KPAKBBI, CHHUILI, Ha~
[IpPOTHUB, OTIAMYAIOTCHA GoJiee BHICOKOH CMEPTHOCTBIO CAMIIOB.

CoOTHOIIIeHHE TIOJIOB B IONYJIANUA ¥ HEKOTOPBIX BHAOB Onpe/le/IAeTCA He TOIb:
KO TeHeTHYeCKH, HO W BIHAHMEM yCJIOBHM cpeisl. Hampumep, y PBIFKHX JIECHBIX
MYpPaBbéB U3 AW, OTJIOKEHHBIX DK TeMIEPaType HUxKe +20 °C, pa3BHBaIOTCS CaM-
IIBI, a IpH 0oJiee BEICOKON TeMIepaType — CaMKH. BecHo# ¥ B HayaJje JieTa mOIy-
JISIIAK TJIel Ha noferax pacTeHUH B OCHOBHOM COCTOSIT M3 CAMOK, KOTOPEIE DA3MHO~
;kalpTcA mapreHoresesoMm (puc. 249).

Dromoruueckasn (MoBeIeHYECKAA) CTPYKTYpa. 3aKOHOMEDHOCTH MOBEJEHUA Op-
raHH3MOB M3yuaer amosozus (0T rped. etos — XapakTep H logos — y4eHHe), M0~
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TOMY CHCTEMY B3aHMOOTHOIIEHWH, CKJIa-
ABIBAIOIUXCA MeKAY ocobaMH IOImyJia-
UM, HA3BEIBAIOT 3TOJOTHYECKOM MM IO~
BeJlleHUeCKOH cTpyKTypoii. Takasa cTpyx-
Typa XapaxkTepHAa TOJbKO AJNA IONyJf-
Ui JKUBOTHEBIX.

Ilpu odurourom obpase HU3HU 0CO-
6u nomyaAanur o60cobIeHB U He3aBHU-
CHMBI APYT oT apyra. Hanpumep, Taroit
00pa3 KHU3HM XapaKTepeH [Js IeCIoB
(puec. 250, 1). OpHaKO DOCTOAHHO BECTH
OJMHOYHOE CYLIeCTBOBAHUE TAKHE KWBOT-
HBIE€ HE MOI'YT, [IOCKOJIBKY 3aTPyAHAETCH
BCTpEYA CaMIIOB C CAMKaMH, a ClefloBa-
TeJbHO, H PA3MHOMEHHE.

ITpu cemelinom obpase HU3HU YCH-
JIMBAIOTCH CBA3H M B3aMMOOTHOIIEHUS
MeKAY POOAMTENSAMH W IOTOMCTBOM.
Hanpumep, Taxoili o6pas xapakTepeH
nna abpHKaHCKHX JbBOB (puc. 250, 2).
CeMbsa JIBBOB (IIpaiiji) COCTOUT U3 B3pOC-
JIOTO caMIla, HECKOJIbKHX CAMOK W HX Jie-
TéHsImel. Bapocible 4IeHEB Ipaia co-
00IIa 0XOoTATCA, 3aLIUNIAI0T M BOCIHUTEI-
BaloT noromctso. IIpu cemeHOM obGpase
JKUBHM NPOSBIAETCA TEPPUTOPHAIBHOE
IoBeJleHNe ¥KUBOTHEIX. BiaseHme ceMeii-
HBEIM y49aCTKOM 00eCcIeunBaeTcA ero Map-
KHPOBKOH IIPHU IOMOIIHY 3BYKOBEIX CHI'HA-
JIOB ¥ MIAaXy4YHX METOK, JIeMOHCTPAaIWel 103 yrposkl, a TaKyKe IPAMBIM HalaJeHH-
eM Ha uy:KakKa IIPH ero BTOPYKEeHWH Ha 3aHMMaeMBIH y9acTOK.

HexoTopsle 3XMBOTHEIE, HAIPEMED BOJIKH ¥ THEHOBBIE coDaKkH, 00beIUHAIOTCA B
cmau (puc. 250, 3). B cragx cHIBHO Pa3BUTHl NOJpaskaTelbHble PEAKIIHH U CyIIe-
CTBYeT CTPOTHIl HOPALOK IIOUNHEHUA. Bee eliCTBHA YIGHOB CTaW COIJIACOBAHEIL 3BY-
KOBOI, 3PHTeIbHON MM XUMHYECKOH curHaausanuamu, Ha mepuo pasMHOMKEHHA
cTas MOYKEeT PACHAJaThCA HA OT/AeJibHbIE ITaPhl, KOTOPHBIE DO AAI0T ¥ BOCIIMTHRIBAIOT
noToMcTBO. Ilocje BHIBEAEHHS IIOTOMCTBA cTad obpa3yeTcA CHOBA.

Bosee gnuTenbHOE U IOCTOSHHOE, YEM CTas, 00beJUHEHHE *KUBOTHBIX HA3BIBAIOT
emadom (puc. 250, 4). B cTafax ecTh BOKAK, KOTOPEIM CTAHOBHTCA HanbOJIee CHIb-
Ha# oco0b. Bo:xak GepéT Ha ceba DyKOBOACTBO BCeH AeATeIbHOCTHIO CTala M IOALED-
JKHBAET CTPOTYIO HepPaAPXHIO €ro 4IEeHOB IIYTEM CHeIHANBHBIX CHIHAJIOB, YIPO3 HIH
IpAMBIM HamajgeHHeM. B Takux cTagax y Bcex ocofell ecThb oIpefie/I€HHBIN PAHT (0T

Puc. 249. Tlonynauus Tied, pasMHOKAIO-
IUXCA TAPTEHOTeHE30M
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Puc. 250. 3Tonoruyeckas CTPYKTypa IONyasinuii: | — OAMHOYHLIN 06pas KH3HHU (mecen);
2 — ceMbs, WIH Opaig (i1eBe1); 3 — cras (Bonku); 4 — crazo (aHTHIOOEL); 5 — KOIOHHSA
(IMHHIBHUHBI)

BBICIIETO [0 HH3IIEro), mpeAlnoJiaralonifii, HanpuMep, IPeHMYIIeCcTBEHHOE IIPABO
noTpebJeHuA OHUIN, TOAX0ka K BOJOMO0, 001alaHUsA CAMKON W T. II.

I'pynnoBoe mocesieHUe OCEJIBIX *KHUBOTHBIX, AJTHTEIBHO CYIIECTBYIOIIEE HIIH BO3-
HHAKAIOIIee Ha IIEPHOJ PasMHOKEHNA, HASBIBAIOT KoaoHuell (puc. 250, 5). CroskHOCTD
B3aMMOCBA3eH B KOJOHUAX MOJKET BAPBHPOBATL — OT IPOCTHIX TEPPHTOPHAIBHEIX
CKOILIEHUN OJUHOUYHBIX (opM (YCTPHIILI, MUANK U AP.) U HOCEJIeHUH, B KOTOPBIX He-
KOTODBIE KU3HEHHBIe (PYHKIUN MUBOTHEIX (HAIIDUMED, 3al{UTa OT BPAroB) BBIIOJI-
HAITCA coobma (JailKu, JacTOYKH, I'PavH, NHHTBUHEI), 10 OYeHb CJIOMKHBIX 00pa-
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B0BAaHMI, B KOTOPBIX OT/leJbHBIE YWICHEI KOJOHUH (PYHKIUOHUDPYIOT KaK OIpeeIéH-
HBIe OpTaHEl 11eJIoro opranu3Ma (0oJBIIMHCTBO 00IIECTBEHHEIX HACEKOMBIX — Tep-
MHUTBI, MypaBbH, IYEJBI, OCBL ¥ AP.).

TaxuMm 06pasoM, SKOJOTHYECKas CTPYKTYypa MONYJANHH MO3BOJAET COCTAB-
JNAIOOIAM €€ 0c00AM [IOJHOIIeHHee UCII0b30BaTh PeCYPChL cpelbl OOUTaHKA, JyYIe
npucnocabiuBaTbCA K COBMECTHOMY CYIeCTBOBAaHUIO.

JKos0zZuYeCKas CMPYKMYpa NONYAAYUil: npocmpancmeennans, 603pacmua,
noJsosas, amonozuveckasn (nosedenieckasn); npocmpancmeernnoe pasmeujenue
ocoleil: cayvailiHoe, pa8HOMeEpHOe, 2pYNnnosoe; 803pPaAcCmMHas cmpyKmypa nony-
AAYUL: NPOCMAs, CAONCHASA, 803PACMHbIE NUPAMUILL; IMOA02ZUA; 0OUHOUHbLIL
00pas #u3Hu; cemeilnbiii 00pas Husnu; cmas; cmado; KoIOHUA.

Bonpocbl u 3agaHua

1. Pacckaxute 06 OCHOBHbIX 3aKOHOMEPHOCTSIX pacnpeaenexnus ocoben B nonynaumm Ha
3aHUMAaEeMOoi €10 TEPPUTOPMM Unn akeaTopuu. [puseguTe NpUMepsLl BUAOB, 015 KOTO-
PbIX XapakTepHbl pasnnyHbIe TUMbl NPOCTPAHCTBEHHOW CTPYKTYPbI NONYyNsLMA.

2. Y70 nokasbiBaeT BO3pacTHaaA CTPYKTypa nonynaumn? Yem rposvt M3bATUE 3HAYUTENb-
HOI 4aCTW MONOAbLIX W NONOBO3Pesbix 0coBein U3 NONYNAUMK C HM3KO BOCNIPOM3BOASA-
wen cnocobHocTbin? OTBET 0BOCHYATE U NPOUNAICTPUPYIATE NPpUMEPaMK.

3. [ns kakux uenen mMoryT 6biTe MCNONb30BaHbI CBEAEHUSA O BO3PACTHOW CTPYKTYpe nony-
naumii? MNpreeauTe NPUMepbl NPakTUHECKOro NMPUMEHEHUA Takux 3HaHWMA.

4. OxapakTepusyiTe 3TONOrMYecKylo (NoBeAEeHYECKYI0) CTPYKTYpY nonyasumi. lNpuesenvre
NPUMEPbLI XUBOTHBIX, BEAYLUMX OAMHOYHLIN, CeMERHbIA, CTaiHbIiA, CTagHblii U KONOHW-
anbHblih 06pa3s xun3HK. OTMeTLETe Pasnuyna Mexay HUMU.

HononnurensHaa nHpopmauns

V BHUIOB, AJA KOTOPBIX XapaKTePeH CTAAHBIA MJIM KOJIOHHAJBHBIA 00pas :KH3HWH,
yacTo HabJOfaeTca TaK HaswIBaeMBIH aggerxm zpynnsi. OH NpoABIAETCA KaK NCUXO-
(dHu3HoMOrHYecKas Peakiuus OTHENbHOM 0co6H Ha IMPHCYTCTBHE APYTUX Ocobel CBOEro
Buga. IIpy coBMECTHOM CYITIECTBOBAHUM Yy ocobeil yCKOPAIOTCA TeMIBl pOCTa, MOBBIMIA-
eTcaA IJIOJOBUTOCTE, OLICTPee BEIPAOATEIBAIOTCA YCIOBHBIE ped)IeKChl, OBBIIIAETCH HH3-
HecmocoOHOCTE U yBe/IMUMBaeTCs cpefHsAs IIPOJ0/IKHATENIbHOCTS KHU3HH. [laxe mpocToe
CKOILIeHHe Ha 3WMOBKY ocobeit (HanmpuMmep, JATYIIEK, MOJIIIOCKOB, HACEKOMBIX, AIIe-
puIl, 3Meii) cokpamaeTr y Hux rasoodomes xa 50 %, 9TO BeIéT K DKOHOMHH SHEpPreTHYe-
CKHX pecypcoB. ¥ OJHMHOYHO 3UMYIOIIUX JIETYYHX MbIIeil oOMeH BelllecTB MPOHCXOJHUT
3HAYHTEJbHO WHTEHCHBHEEe, YeM y ocobeil, 3UMYIOIIUX B cocTaBe KojoHuu. ITosromy
MBIIIH-O{HHOYKH TPATAT OOJIbIIE 9HEPIrHH, YTO NPHUBOAUT K UX HCTOINEHHUIO H JajKe I'i-
fend. ¥ MHOTMX BH/IOB BHe TPYIILI He PealH3yeTcH II0J0BHTOCTh. Tak, romydn Hexo-
TOPBIX IIOPOJ HE OTKJAAAbIBAIOT m‘«'ma, €eClIi He BUOAT NPYIUuX OTHI. ,]Ioc'ra'roqno nmocrTa-
BHTE II€peJ CAMKOM 3epKAaJ0, YTOOBI OHA NMPHCTYIHIA K KJIaJKe.
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§56. iluHamuka nonynauuM U eé perynauusa

£ BcnomHuTe, 4TO Takoe nonynsiuMOHHbIE BOMHbLI, UKW «BOJHBI XWU3HW». Kakne
= NPUYMHBLI MOTYT Bbi3blBaTb M3MEHEHWUSI YUCNEHHOCTU NONYAauMM?

Jlxobaa monmynAnusa XxapaKTepU3yeTcsd U3MeHEeHHSMH BO BPDEMEHH: MPOUCXONAT
konebaHUA e€ YHCIeHHOCTH, IJIOTHOCTH, COOTHOIIIEHHS CAMIIOB B CAMOK, MOJIOJBIX
¥ B3pOCHEIX ocobeit 1 T. 1. PaszMax Takux KojneGaHHHE MOKeT OBIThL OYeHBb OOJIBIIIM.
Bero coBOKYIHOCTE TaKHX M3MEHEHUH HA3LIBAIOT JUHAMUKOU NONYLAUUL.

Tunel TuHAMHKH nonyasuui. Ha guHaMuKy monyasaunuil BANAIOT PasiudHEIe
abmorndeckue M OHoTHUYecKHe (PAKTOPBI, BKJIOYAA U BHYTPHIONYIAIMOHHEIE.
B zaBucuMOCTH OT XapaKTepa KoaebGaHUM BRIAEIAIOT CAeAVIOMIMe THILl AUHAMH-
KH DONYJIANHNA: cTabUIbHEIN, U3MEHUYUBEINA 1 B3puIBHOH (puc. 251). CmabunbHubLil
mun XapaKTepeH [Jis BUIOB CO 3HAYUTEJIHHON MPOAOIKHUTEIBHOCTHIO YKHU3HH,
HH3KOH IJONOBHTOCTHI0 M BEIXKHBAHHEM OOJBIIMHCTBA IIOTOMKOB, HaIpUMep
Oasa nuHErBHHA Anenu. Pe3kux KonebaHM YMCIEHHOCTH M APYrUX MOKasaTe-
Jel B TAKHX NONYJIAIUAX He HabJIIOJaeTcs: YUCIEHHOCTh M3MEHSEeTCH BCEro B
HeCKOJBKO pa3d. HameHyuawviii mun JTUHAMHKH CBOMCTBEHEH HONYIAMMAM, YHC-
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Puc. 251. Tunel AuHAMUKY TOMYyAANMA: | — cTabUIbHBIN (MIMHETBHH AJesH); 2 — U3MEeHYH-
BBIH (IMKHH eBPONeHCcKHi KPOUK); 3 — B3PBIBHOH (KOKOHONPAJ COCHOBBII)
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JIEHHOCTH KOTOPBIX M3MeHAeTcA B fecATKH pas. Hanpumep, B HONYNANMAX AU-
KOTO eBPOIEHCKOro KPOJMKA B OTAeJbHBIE I'OJIbl B 3aBUCHMOCTH OT JaBICHUA
XHOTHHKOB — OPJIOB M JHCHI[, — YHMCIEHHOCTh KojebiercsA B JOCTATOYHO IIH-
POKMX mpefenax. B3peléHoil mun JWHAMHKH BCTPeYaeTCHd B MONYTANNAX, YHUC-
JIEHHOCTH KOTOPBIX M3MEeHAETCA B COTHU M ThIcAYH pas. Kak ormeuasnoch paHee,
OpH TAKHX KO0JJe0aHWsAX MPOMCXOAHUT BCILIIIKA DA3MHOMEHUA, NPHBOJAMIAA K
pe3KUM VBEAHUEHUSM YUCIEHHOCTH HMONYJAANUE. BapEIBHON THI JTHHAMHKH Xa-
pPAKTepeH AJd HEKOTOPHIX HACEKOMEIX, HalpuMep 6a004KHU KOKOHONIPALA COCHO-
BOTO — BpeIHTEeJ]s XBOMHBIX IIOPOJ TAWUTH.

Ouenka uHCcAeHHOCTH Nomyaamua. OeH!Th YHCIeHHOCTh TOH WX WHOHN mony-
JANWE BUJA B OLpPEJeJéHHOM MeCTOOBMTAHHU M B KOHKDETHOe BpeMs (1) MOXKHO,
HCIIOJIL3YA CIeIYIOIYI0 GOopMyIy:

N =N,_ +B-D+C-E,

rme N — KojudecTBO ocobeii B MOMEHT BpeMeHH 7 N, _, — xommdecTBO ocobeil B
IpeabIAYINUIA MOMEHT BpeMeHH; B — MOKasaTelb POXKIaeMOCTH HMOMYIsAInuN (duc-
70 poxMBIIHXCH ocodeit); D — moKasaTes]b CMEPTHOCTH HONYJIANUY (YHCIO yMep-
mux ocobeit); C — moKasaTeJ b UMMUIpanuy (YUCI0 BCEJMBIIMXCA B MONYIANMIO
ocobeit); E — moxasaTeslb SMUTDAHH (YHCJI0 TOKMHYBIIMX HOMYJIANHUIO ocobeit).

W3 npusenéHHON GOPMYJIBI BUAHO, YTO BaXKHEHINIMMH II0KA3ATENAMH, ONpeje-
JISIOMEMHE YUCAEHHOCTh MONYJIAINNHY, ABAAIOTCA POKAAEMOCTh H cMepTHOCTh. OHE
3aBHCAT OT MHOTHX (DAKTOPOB, MeHCTBYIOIIMX HA MONYJIANUIO H3BHE, a TAKKe OT eé
cBoiicTB. OO BeKTHBHBIN ITOKAa3aTeNb CIOCOOHOCTH OPraHHU3MOB YBEeIWYHMBATE CBOXO
YMCIEHHOCT, — CKOPOCTH IIPHpocTa monyaanuu. JlaHaslil napaMerp o6paTHO Opo-
IOPIHOHAJEH Pa3MepaM W NPOAOJIKMTENIbHOCTH JKHU3HM opranusmos. HebGonbmue
OpraHH3MEI, JKUBYIHEe HEJOJIT0, UMeIOT fojiee BRICOKYI0 CKOPOCTE IPHPOCTA MOTY-
JANUHA 10 CPABHEHHIO C KPYNHBEIMH OPraHM3MaMM, OTJMYAOM{MMHUCA SHAUHTEIb"
HOH TIPOJOJIsKUTENbHOCTHIO KHU3HM. KpyIHBEIe OPraHM3MBbl HAJEXKHEe 3al[AINeHB
OT XHIMHWKOB, 9TO 00ecrneuuBaeT JyUdIlyo HX BbIXKHBAEMOCTb.

Kpussie peixnBanna. CriocobHOCTE NOMYJIALNA K YBEIHYeHNIO YHCIEHHOCTH 3a-
BHCHT OT €6 BO3PACTHOTO cocTaBa. [[pofo/sKUTeIbHOCTD XKU3HH 0cobell B IOnyIAIHH
MOKHO OI€HHTD, UCTIONB3YH KPUBbLE 8bl-

eé cymectBoBanmusa (puc. 252).

IlepBriii THn (KpuBag A) COOTBETCT-
BYeT CUTYAaIliK, Korja G0JIbIIHHCTBO 0CO- i,
Oeil UMeeT OMMHAKOBYIO IIPOAOJHKUATE b~ AMTensHOCTL KNU3HW NOKONeH!S
HOCTB KH3HU ¥ YMHDAET B TeYeHHE OUeHb

mueanua. [Inda Kaxaoro BUJa Xapakre- @
PeH olpelenEéHHBIN THI KPUBOM BEDKUBA-
HESA, GopMa KOTOPOH 3aBUCHUT OT CMepT- ; . \_'\"‘m
HOCTH HEIOJIOBO3pPeJskIX ocobeit B momy- I | S
JANUA Ha OPOTHKEHHWH BCErO BPEMEHH & | g
s
X
Dk
m |
2l

Puc. 252. KpuBkle BEIKUBAHAA
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KOPOTKOI0 BPEMEHH (MJIEeKONHTAaIOIINe, HEKOTOPhIe HACEKOMBIe, HAIIPUMED JPO30-
¢uaa u Ap.). Takue ke KPHBEIe BHIXKUBAHUSA CBOMCTBEHHEI W YeJIOBEKY, NPHUEM
KpHBad BBIXKUBAHUA [IJIA MY IMH 110 CDABHEHHIO C AHAJIOTHYHOM KPHUBOH IJd JKeH-
IOUH MeHee BhINYKJasa. Bropo# tun (kpuBasa B) xapaxkrepeH Ajs BHIOB C IIOCTOHAH-
HBIM IIOKA3aTeJIeM CMEPTHOCTH Ha NMpOoTAXKeHMu Bced ux »xusHu (50 % 3a ompene-
JIEHHYIO e[MHUIY BPEMeHH), T09TOMY KDPHBafA BBIKHBAHHA IPHOOpPETaeT BUJ IpA-
Moii. JT0 OBIBaeT TOrza, KOrZa IJIaBHBIM (PAKTOPOM, ONIpeneIAION[HM CMEPTHOCTS,
CTAHOBUTCHA ClIy4all, Ipu4éM ocobu rufHYT A0 HaYa a cTapeHH: (THIApA, MHOTOJET-
HHe pacTeHHdA u ap.). Tperuit Tun (kpusas B) orpakaer BEICOKYIO CMEPTHOCTE 0OCO-
Oeii B paHHeM Bo3pacTe (MHOrHMe (GeCIO3BOHOYHEIE, PHIOLI M ITHIIHI).

BrryepunBasg KpPHUBEIE BEIKHBAHHUA JJIS Pa3IHYHBIX BHIOB, VUSHBIE OIpENeis-
0T CMEPTHOCTS JiJisi ocobeil pasHOro BO3PACTA B IONYAALMAX M BBEIACHAIOT, B Ka-
KOM BO3pacTe JaHHBIA BUA HauOOJee VA3BUM K JeHCTBHI0 aOMOTHYECKUX M OHOTH-
JecKHX (DaKTOPOB cpeabl OOMTaHHA. ¥ CTAHOBHB IPHYMHE! CMEPTHOCTH, MOJKHO IIO-
HATB, KAK PeryJIHpyeTcs YHCJIEHHOCTH IMONYJIAIUHA.

Perynauus uynexennocTH nomyasuun. ConpoTUBIeHue cpeibl 00NTaHNA 61OTH-
YEeCKOMY HOTeHIUANY MONYJIANHAN ABJAETCA OCHOBOU /IJis BKIOUYEHNA MEeXaHUZMOB
perynAanuy eé YuCcIeHHOCTH — NABJEHHUA XUIHUKOB, IAPA3HTOB, BHYTPHUBHIOBOIM
KOHKYPEHIMH, KOTOPhIe Ha3bIBAIOT ()aKkmopamu cMepmHoOCMmu.

I'naBHBEIA cHrHAN TPHOIHKAIIErocs NePeNoJTHeHAS TONYIANHE 0CO0AMH —
yBellMUeHHe e€ IUIOTHOCTH. POCT UMCIEHHOCTH MONYJIAIAH IIPH 3TOM 3aMelJIAeTcH,
TaK KaK YCJIOBHA JJIA Pa3MHOXKEeHHUA ocobell cTaHOBATCHA MeHee 0/1aronpHsaTHBEIMH.
IIpemesibHAA MIOTHOCTE, KOTOPAsS MOKET OBITh JOCTHTHYTA TOW WM MHON IOy IAIIH-
e, ompefenseTca émkocmbio cpedvl. Il pasHBIX MOMYJIAILNI OJHOrO BUAA 6MKOCTE
cpebl MOKeT pasnudarscesa. Hanpumep, IJIA DONYAAIAH JIOCH METKOJIHMCTBEHHBIH Jec
W3 OCHH ¥ Oepé3 ¢ XOpOIo BLIPAYKeHHEIM
IIOAJIECKOM ¥ TPaBAHHUCTHIM ITOKPOBOM 00-
Jajaer 3HaYUTeNbHO OoJIbIIell EMKOCTEIO,
yeM XBOIHEI Jiec, B KOTOPOM MEHBIIIE ero
OCHOBHOM IHIIY — TPABLI, BETOK W KOPEI
JIUCTBEHHBIX JIEDPEBLEB.

HexroTopsie aKTOPHl CMEPTHOCTH,
PeryJHupyioIiae YUCIeHHOCTh IOMYJIs-
IIWH, 3aBHCAT OT €€ IJIOTHOCTH, a ApYy-
rue — HeT. K mepBBIM OTHOCAT OMOTH-
YyecKHe (DaKTOPbl, KOTOPBIE BLIZLIBAIOT
, SRR » 66npmyio rubens ocobeil IpPH BHICOKOH
D=2 6. 810123416 TJIOTHOCTH IIOIYJIAIIHH, YeM IIPH HUIKOIH.

“ucno nap Ha 10Ta B yCIOBHAX CKYYEHHOCTH OT/ETBHBIE Op-
raHHU3MBI OKAa3bIBAKTCA (DU3UUECKH CJia-
Oee, 9TO CHHIKAET UX CONPOTHBIIAEMOCTE
XHINHUKAM H 6ose3Ham (puc. 253).

Ha napy
St
N

CpepaHee YACNOo NoTOMKOB
©®

Puc. 253. BaBUCHMOCTE DPOKAAEMOCTH
OT IJIOTHOCTH B NPHPOAHOH MOOYIAINH
OONBIION CHHHIIEL
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Y DOABHIKHBIX KUBOTHBIX DK BO3PACTAHMH ILUIOTHOCTH IIOMYJIAMMI YacTh ocobei
MHUTIPHPYeT Ha HOBhle Teppuropmu. Hanmpumep, 3TO XapaKTepHO JJisi JIEMMHHTOB
(puc. 254). B apKTHUYecKoil TyYHApe oAuH pas B 3—6 Jer caMKH JIEMMHHTOB C cepe-
IHHBI 3MMbI HAYHHAIOT IPUHOCHTE II0 IIECTh TOMETOB, B Ka)KJOM H3 KOTODBIX OBI-
Baer no 13 perénbimeii. Yepes 20 gHeill BRIpOCIINE JJEMMHHTH JOCTHTAIOT HOJIOBOM
3DPEJIOCTH ¥ CAMH HAYHHAIOT PasMHOMXAThcs. KONMHYEecTBO I'DHIZYHOB B pe3yJbTaTe
3TOTO CTPEMHUTENBHO PACTET, MHINH He XBATAeT M 3HAYNUTeNbHAd 4acTh ocobeil Mu-
rpEpyeT B MOHMCKAaX KopMma. IIpm 3TOM OrpoMHOE KOJHMYEeCcTBO JIEMMUHIOB roruba-
eT OT Bparos (IOJAPHBIX COB, JACOK, IOPHOCTAEB) X HeGIATONPHATHBIX KJIMMAaTH-
YeCKHUX ycJoBHi. B ocTaBmedica monyasnuy JeMMHAHIOB, IPOAOJKAIONIEH PasMHO-
JKATLCHA, YCUAMBAETCA BHYTPDHBHIOBASA KOHKYPEHIHS. 3BeDbKH HAYMHAKIOT APAThb-
cA W3-3a IMMHIH, CPEJH HUX PacOpOCTPAHAIOTCHA MH(MEKIHOHHEIe 00JIe3HH, poMxgae-
MOCTE CHHKAeTCHd, & CMePTHOCTE BO3pacTaeT. B peayiIbTaTe YHCI€HHOCTh I'DHISYHOB
COKpAaIlaeTcsa M 3aTeM B TedeHHe HeCKOJIBbKHX JieT KoJebiaerca npubIM3uTeIbHO Ha
OZIHOM YPOBHE, OIIpeJieJIfeMOM éMKOCTBLIO cpeibl (cM. puc. 254).

EcTecTBeHHBIM OTGOPOM B X0/l 9BOJIONUN IIOCTABIEHEI PA3HOOOpASHEIE 3aCIOHBI
HAa IYTH KaTacTPo(hHUEeCKOr0 YBeINYeHUs YHCAeHHOCTH MOMyIAIUil, CO3JaH0 MHO-
JKeCTBO MeXaHM3MOB DPeryJsalHuu HX unciaeHHocTH. Hanpumep, npu OOLIYHEIX KO-
nebaHrAgX YHCAeHHOCTH PACTHTEIbHOAIHOIO HACEKOMOT0, KOTZa TeMII POCTa IIOIy-

YucneHHocTs nonynaumMm konebnercs
B6NM3K YPOBHA, COOTBETCTBYIOLLETO

Eﬁau;%?me noanepxuBaloLLel EMKOCTU cpeasl
SKCTIOHEHUMANLHBIA YUCAEHHOCTH (vnu Gonee HA3KOIo YPOBHA)
POCT UMCAEHHOCTH
\ . MonpepxuBaioLLas

EMKOCTb Cpeab!

Puc. 254. VisMeHeHHe YHCIEHHOCTH HOMYJISANHH JEeMMHHIOB, HAGII0a6MOE IDH BCIIBIIIKE
Pa3MHOKEHHA ¥ BKJIIOYEHHH (DaKTODPOB CMEDPTHOCTH
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A [lpenen, onpenensemblit pecypcamu

JANUYA HEeBEIHK, CAep:KuBalmuM dax-
TOPOM CIOYXAT MHOTOANHBEIE XWIIHH-

BHyTpuBMAOBaA KOHKYPEHLIMSA -
e S —— KH, V KOTODPBIX JJaHHBIA BH]l COCTABJIAET
Ll e e __  JIAIOb 98CTH panuoHa nurasud. Ilpm 6o-

S e et e e 3 s e e —=  Jee OBICTPOM YBeJHYEHUM YHCIEHHOCTH

Cneuunanuan-

pOBaHHbIE HACeKOMBIX XMITHHUKH, He YCIeBasd Bhle-

XULLHUKU IaTh BECh IIPUPOCT, TEPAIT PeryInpyo-

W napasntbl 1y posb. OfHAKO BHICOKAA IJIOTHOCTH

MONyJIALWH OJIaronpUATHA JJIA AedTelb:
HOCTH CHEIHATH3HPOBAHHBIX XHITHAKOB
¥ [1apaswuTOB, KOTOPBIM CTAHOBHTCHA JIEeT-
Ye HaXOAUTL X035eB. IIpu emé 6omee 6wI-
CTPOM TeMIle DOCTA MONYJIANHNH Iapash-
THI TAKJKE TEPAIOT PEryJIMPYIOIIYIO POJib,
HO TOBHIIIaeTCA BEPOATHOCTH BCIBIIIKH
nHGEeKOUOHHBIX 3a00/eBaHUM, TaK Kak
Bo3OyauTenn Gose3Hed GBHICTPO pacmpo-
CTpPAHAKTCA IIPH YACTHEIX KOHTaKTax ocobeii. Hapany ¢ aTMM HauMHAKOT JAefCTBO-
BATh BHYTPUIONYJIAIHOHHEEIE (DAKTOPHI Peryaanui YUCICHHOCTH, B YACTHOCTH KOH-
KYPEHI[Hs 3a PecypcEl cpensl (puc. 255).

K ¢axTopaM CMepTHOCTH, HE 3aBHCAIIAM OT ILIOTHOCTH MONYJANHH, OTHOCAT
Bce abumoTuuyecKHe BO3MeHcTBHA cpeabl. Tak, JOMAJIKUBOE JIETO CHHKAET YUCIEeH-
HOCTH HACEKOMBIX M IIPHBOJHT K MAaCcCOBOH rm0es OTeHI[0B HACeKOMOAAHBIX IITHLI.
CypoBasi 3MMa ¢ BRICOKHM CHE;XHBIM IIOKPOBOM MOXKeT CTATh NPHYMUHON YMEHbIIeHUA
YHCJIeHHOCTH 3Bepel M OCeAJIbIX ITHI, KOPMAIIUXCA HA 3eMJle.

MHOeCTBeHHOCTh MEeXaHU3MOB PEeryJAliiid YUCIeHHOCTH NONYIAINHA IPUBOSHT
K TOMY, YTO B IPUPOJie PEAKO IIPOMCXOAUT e€é KaTacTPohIIeCKHH POCT, HCTOLIeHHE
pecypcoB cpeibl o6uTaEus U rubesns GOJbIIOro Yucaa ocobei.

[MnoTHOCTL NOMYAALMIA

MHOTroAOHLIE XULLHWKW
Bpema

Puc. 255. [loporn 1 30HEI A€HCTBUA MeXa-
HH3MOB PeryJsiliy YHCIeHHOCTH PACTH-
TeIbHOAIHBIX HACEKOMBIX

Junamurxa nonyrayuu; munsvi OUHAMUKWY: CMAOUNLbHbLL, U3MEHYUBHLIL, 63Dbl6-
HOIl; KPUBbLE BbLICUBAHUA; PAKMOPbL cCMepmHOcmU; EMKOCMmb cpedbl.

Bonpocskl u 3apaHua

1. Y70 Takoe ovHamuka nonynsauun? KakoBbl TUMNbI AMHAMUKKM nonynaumin? MNpveeauTe npu-
Mepbl OPraHM3MOB C PasHLIMKU TUNaM1 AMHAMUKKU NONYNALMIA.

2. [lo KaKkuMm nokasaTensM OLEHVMBAIOT YACNEHHOCTb MonynsuvmM B onpenenéHHoMm MecTto-
0BWUTaHUKM N B KOHKPETHbIA NMPOMEXYTOK BPEMEHN?

3. Kakoe BAMSHWE HA BbIXMBAEMOCTb OPraHWu3MOB OKa3biBalOT pasmepsl ux tena? Kakue
OpraHM3Mbl — KPYMHbIE UK Mefkne — uMeloT 6onee BLICOKYI0 CKOPOCTL NpUpocTa no-
nynauMn? OBBLACHWUTE MoYemy.

4. OxapaKTepuayiiTe KpUBbLIE BbbKMBaHUS Pa3Hbix opraHuamMos (cm. puc. 252). MNpuseaute
npMMepbl OPraHM3MOoB, A5 KOTOPbIX XapakTepHbl pa3Hble KPUBbIE BbKMBAHWA.
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5. Tlepeuncnnte dakTopsl CMEPTHOCTH, PEryvMpyIoWMe YUCIEHHOCTL nonynsumu. Kakue
M3 HWUX 3aBUCAT, & Kakne He 3aBUCAT OT NNOTHOCTA Nonynaumumn?

6. B 4€M NpoaBnseTcs MHOXECTBEHHOCTb MEXaHU3MOB Perysiuyy YMCHEHHOCTM nonyns-
LMn? KakoBbl NOPOry 1 30HbI AEACTBUS 3TUX MexaHuamoB? MpuseguTe npuMepsl.

7. Tlo4eMy B UCKYCCTBEHHbIX COOBLUECTBAX, CO3AAHHbIX YENOBEKOM (MONS, 0ropoas!, caal
UT. N.), BCMBILUKM PA3MHOXEHWSA HACEKOMbIX-BPEAUTENEI NPOUCXOANAT YaLlie, YeM B rpu-
ponHbix coobuiecTeax? OTBET NPOMNNIOCTPUPYIATE NPUMEpamu.

BblBOAbI MO FMABE 8

Buny neo6xoauma onpeieIéHHAS COBOKYITHOCTE YCIOBHIA Cpebl, 06ecneynBao-
IMUX ero CyI[ecTBOBaHUE B PAMKAX 3KOJOTMYecKoi Humu. OpraHusMbl ABYX pas-
HBEIX BHJIOB He MOI'YT 32aHUMATh a0COIIOTHO OJWHAKOBLIE 9KOJOTHUeCKHe HININ, TAK
KaKk B 9TOM CJIy4ae OHM BCTYIAKT B KOHKYDEHTHEIE B3BAUMOOTHOIIEHHS, IPHBOII-
Inye XK BEITECHEHUIO OJHOI'0 BHJA JAPYrum, Gosiee MpUCIOCOOIEHHBIM, HIH K IPHOO-
PETeHHIO OJHHAM M3 BHJAOB APYIOH 3KOJOTHYECKOH HUIIH.

Bug npepcrasien cucreMoii OOMyJIANMH, T. €. COBOKYIHOCTEIO 0cobGei, coBMecT-
HO HACeJAIIHUX OJHY TePPHTODHIO MM aKBATOPHIO M B3aMMOEHCTBYIOIIUX MeiX-
Ay co6oii. OCHOBHBIMK IIPM3HAKAMHM, XaPAKTEPU3YVIOIIIMH IONYJIALNUI0, ABIAKTCA
PO aeMOCTh, CMEPTHOCTE, IJIOTHOCTD, TEMII POCTa, IPHPOCT, CTPYKTYpa (IpocTpaH-
CTBEHHAs, BO3PACTHAMA, II0JI0BAA, 9TOJIOTHYecKad). [l/ia Kask10i HOnyIAnmun Xapax-
TEPHBI ONpeAeNEHHLIN TUN AMHAMHUKN M PEryJIANHA YUCIEHHOCTH, ONPefeIdeMas
(daxkTopamMu cMepTHOCTH. MHOKECTBEHHOCTh MEXaHU3MOB PEery/IANAN YHCIeHHOCTH
DOIyJIANMH NIPUBOAUT K TOMY, YTO B IIPHPOJ/ie PEIKO IIPOMCXOAXT eé KaTtacTpoduue-
CKHi#l POCT, HCTOII[eHHE PecypcoB U r'ubess GOJIBIIOro 4ucaa ocobeii.

Tembl noknanos, pedepaToB U NPOEKTOB

1. Monynaums — dopma cyLLecTBOBaHMA BUOA B NPUPOAE.
2. ®akTopbl Perynaunm YUCNEHHOCTI NONYNSLMN.
3. MNonoBo3pacTHLIe MMpaMuasl OPraHU3MOoB.

.Fliﬂ.__ﬂa 9. COOBLLECTBA U 3KOJIOTMYECKUE CUCTEMBbI

§57. CoobuwecTBa OpraHn3MoB: CTPYKTYPbl U CBA3M

J) : PaccmorprTe prc. 256. Hem pasnvqaioTcs mexay coboi coobluectsa (6uo-
= LEeHO3bl) pasHoro maciutaba?

B npupoge opraEu3Mbl CBA3AHBI Mexay coboit u ¢ abmoTuuyeckoil cpermoif.
CymecrsoBanne Ha OZHOPOAHON TEPPUTOPHUM ONMpPENETSHHBIX BHIOB 00YCI0OBIEHO
CXOZICTBOM MX IOTPeGHOCTE! B yeI0BUAX cpefbl. COBMECTHO MPOKUBAIOLIME 1 B3AK-
MOJeHCTBYIOIIHE APYT C APYIOM IONYAALUK PACTEHUH, KUBOTHBIX, MMKPOOPraHus-
MOB M IprGOB 06pasyIoT HaJOPraHN3MEHHYI0 OHOIOTHYECKYIO cucTeMy — OHOIIeHO3.
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BuouneHo3 — coo0mecTBO OPraHu3mMoB. buoyenos
(or rpeu. bios — xu3Hb U koinos — obmwuit), uiu co-
ofuwecmso 0pzaHu3mM08, — HCTOPHUYECKH CIOXHBIIAH-
¢51 COBOKYITHOCTH OBUTAIOIMNX HA ONpeeNéHHON Teppu-
TOPHUM B3aMMOCBA3AHHEIX HNONYJIANMH DACTeHH, U~
BOTHBEIX, I'PHOOB B MHKpoOpranusMoB. TepMun «6uo-
1eHO3» BBEJ B HayKy B 1877 r. HeMeIKHH yUEHBIN
Kapn Mé6uyc, KoTopsil mayuan coobmecTsa Gec-
MO3BOYHBLIX ¥ IO3BOHOYHBIX >KHBOTHBIX Ha OTMeJNAX
Cegepnoro mopsi. OH o6paTii BHEMaHHe HA TO, ITO CO-
BMECTHO C YVCTPUIIAMH OOHTAIOT HpPEeNCTaBHTEeNNH OTHAX
¥ Tex jke BHJ0B puI0, paKkoobpas3HBIX, YepBel, KUIled-
HOIIOJIOCTHEBIX U JD.

BuomneHos CKJIaasIBaeTCA U3 TOTOBEIX YacTel — mo-

Kapa Asryer Mé6uye nyaanui BugoB. YacTu 6HomeHo3a B3aUMO3aMeHAeMbl,

(1825—1908) T. €. OfMH BHJ MOYKeT 3aHATH MeCTO APYroro BHJAA CO

CXOJ/{HOM SKOJIOrHIecKoi Humrel. Buasl B Ouonenose cy-

LIeCTBYIOT 34 CYET YDABHOBEIIMBAHUSA IPOTHBOIIOIOMK-

HO [eHCTBYIOMHAX CHJI (XUIIHUKH U KePTBhEI, IADA3HTH X X037eBa U T. II.) ¥ KOJH-

YeCTBEHHOH PeryJIsAHy YHCJIeHHOCTH OJHUX BHIOB ApyruMu. PasMepsl KOHKPETHO-

ro GHOIEHO3a ONPEeNeISIOTCS YCIOBUAMHA ero abHOTHUECKOH CpPefibl, UK 6uomonom

(ot rpeu. bios — KmM3HB U tOPOS — MeCTO), — OZHOPOAHBIM Y4aCTKOM CYIIH HJIH
BOZO6MA, HA KOTOPOM OH CYIIECTBYeT AOCTATOYHO ANUTENIbHOe BpeMs.

IMoMuMo abHOTHYECKOH Cpebl A KU3HN OUOIeH03a BayKHOM ABIAETCA U ouo-
muueckas cpeda, T. €. COBOKYIIHOCTb YCJIOBHH, CO3JAHHBIX /1eATeIbHOCTHIO o6pasy:o-
HIMX COOGIIECTBO PACTEHMIA, JKHBOTHAIX, MHKPOODPTaHU3MOB | rpuboB. PaccmorpuM
OCHOBHBIE KOMIIOHEHTHI OHOTHYECKOM cpefbl OMOIeH034.

@umoyenos (o rped. phyton — pacrenme u koinos — obmpuit), T. e. BCA CO-
BOKYIIHOCThL PACTeHHi, 06pasyomux coobmecTso, ABIACTCH cpepoobpasoBaTeieM.
JlepeBBA ¥ KYCTAPHUKH CO3JAIOT 0COOBIA MUKPOKJIMMAT: YMEHBINIAIOT CHIY BETpa,
06pasyioT TeHb, CHHIKAIOT CYTOYHBIE IIePenajsl TeMIepaTyphl arMoc(hepHOTro BO3-
IyXa ¥ BIAKHOCTH B OmoleHo3e. Bemuka poss pacTeHMH M KAK MCTOYHMKA NMUINK
A7 PACTHTETHHOSAHBIX HACEKOMBIX, ITHIL U 3Bepeil. Kpome TOro, pacTesus Bhlje-
JIAIOT KACJIOPOJ, HeOOXOMUMEIil /s JbIXaHAA BCeM OpraHusMaM OMoIleH03a, a TaK-
;e 06pasyioT JIMCTOBOH Omaj, KOTOPHIA pasiaraercs rpubaMu ¥ MHKDPOOPTraHU3MAa-
MW, YTO IPHUBOAAT K HAKOILIEHHIO B I0UBé MUHEPAJbHEIX BEIIECTB.

Booyenos (ot rped. zoon — XUBOTHOe M koinos — oOLIWii), T. €. BCA COBOKYI-
HOCTB JXMBOTHBIX, COCTABIAIONIAX COOOIIECTBO, OKa3kIBAET CYIIECTBEHHOe BIHAHNE
Ha pacTrTeHus. PaCTIfITEJII:HOHI[HhIB HACEKOMBIEe M X JUYHHKH, TPABOAJHBIE MJIEKO-
NUTAOIME, 3ePHOANHEI ITHILI H0JAIOT YaCTH PACTEHHUH, PEryaupysa HX POCT.
HaceKoMble-ONBLIXTENHN MMEPEeHOCAT MBLAbIY, a8 HEKOTOPBle NTHIEI M MJIEKOIHTAa-
JOIIMe PACIPOCTPAHSIOT CeMeHa M IJIoAsl pacTeHHH. IIOMET KHBOTHBIX CIYMHHUT
ynobpeHneM AJis NOYBLI, OKa3blBaeT BIUAHHME HA POCT pacTeHui u rpuboB.
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§ 57. CooGuiecTea OpraHMaMoE: CTPYKTYpPbl M CBA3U

Muxpo6oyenos (or rped. mikros — manesbKuit u koinos — obmmii), T. e. Bes
COBOKYIHOCTH MHKDOOPTaHHU3MOB c0o00ImIecTBa, CBASAHHBIX KaK C PACTEHHAMH, TaK
U ¢ KUBOTHEIMH. IlapasuTuyeckue GaKTepHH, KUBYIHe HA TOBEPXHOCTH U BHYTPH
TeJ OPraHu3MOB, BEI3BIBAIOT 3ab0seBaHNA, KOTOPHIE YACTO MPHBOLAT K HX ruben.
BakTepnu-cHMOHOHTEL IOMOMKUTENLHO BINAIOT HA OPraHU3MEL, IOMOTAsH, Hanpumep,
PaCTHTeIbHOANHLIM MJICKOIUTAKIIMM IepeBAPUBATE I'PYOYIO PACTHTENRHYIO ITHIIY.
Baxrepun-canporpods! u niecHeBsle rpuOLI PasiaralT Teja IOMHOIIAX OPraHH3-
MOB, ofecIeuuBas TeM CaMbIM KDYIOBOPOT BEIECTB B GHOIEHO3E.

Buonenoss! 6b1BatoT pasHEIMH [0 MacmTaby ¥ 3aHHMaeMbIM IUTomanaM. JKusoe
HaceJleHHe TPYXJIABOTO IIH#A, YIaBIIEro AepeBa, JIECHOW IOJIAHBI, OCOKOBOTO 6OJIO-
Ta, CMEIIaHHOI'0 JIeca, IPeCHOr0 BON0EéMa — BCE 9TO 6HOLeH03bl. [IpHEIAIHAIBHBIX
OTINYMA Mex Ay OmomeHo3aMH pasHoro macmraba Her. Bosee Menkue coobuiecTsa
BXOAAT B cocras Oosree KpynHEIX. Tak, Bce 06MTaTe I MOXOBOIO IOKPOBA HA CTBOJIE
AepeBa BXOJAT B cocTaB Oosee MacmTabHOTO GHONEHO3a, BKJIHYAIONIET0 OPTAHMUS-
MBI, JKHUBYINHE IIOJ KOPOH fepeBa, B €0 ApeBeCcHHe, HA BETBAX, HA JTHUCTHAX U T. II.;
Ouonenos nepeBa, B CBOI OYepelb, BXOJHUT B COCTAB GHOIEH03a Jeca (puc. 256).

CrpykTypsI 6Honeno3a. IIpHHATO pas3aIHYaTh BHAOBYIO, IPOCTPAHCTBEHHYIO, TPO-
(buyecKyIo (IHIIEBYI0) H SKOJOTHYECKYIO CTPYKTYDPH GHOIEeH03a.

Budoeas cmpykmypa GHOLEHO3a — 3TO ero BHAOBOE pa3Ho0Bpasue, COOTHOMIE-
HHe BUJIOB II0 YHUCJIEHHOCTH H IUIOTHOCTH monyaanuwii. CymiecTsyioT coobmmecTBa
Oorareie u GeHble BUAaMu. B 061acTAX 3eMHOTO mapa, I'fle YCIOBUS Cpelbl OIITH-
MaJIbHBI 1117 OPraHHW3MOB, OHOIEHO3b! XapaAKTePU3YIOTCA GOJNBIIAM BHIOBLIM pas-
HooOpasueM. Tak, GHMONEHO3BI BIAYKHOIO TPOMMYECKOTO JIeCa ¥ KOPAJIOBOTO puda
HACYHUTBLIBAIOT THICAYM BUJOB. B HeOIaronpusaTHRIX YCIOBHAX, a TAKKe B 00JaCTaX,
BarpsA3HEHHEIX OTXOJaMH, BHAOBOM cocTas coobmecTs Gennee. Hanpuwmep, B monap-
HO# TYHApe BCTpedaeTcd 4yTh GOJiee OJHOTO NECATKA BUAOB OPraHH3MOBE.

Puc. 256. CoobmecTBa (GHOLEeHO3BI) pa3HOro Maciuraba: I — MOXOBOR IIOKDPOB HAa CTBOJIE
nepeBa; 2 — OTHENBLHOE AePeBo B Jecy; 3 — XBOHHBIHN Jec
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rmaea 9. COOBLUECTBA U 3KONOrM4ECKUE CUCTEMbI

BrnaxHbiin
TPONUYECKUIA Nec

Yucno BUaoe

XBORHLIN nec

YucneHHOCTb KaKaoro enaa

Puc. 257. KpuBas COOTHOIIEHMA YHCIA BA/IOB ¥ UX THCIEHHOCTH B GHOIEHO3aX

Busl, npeobagaroniie o YACIeHHOCTH B COODIIeCTBe, Ha3biBAKOT aduguramo-
pamu (ot nar. aedificator — crpouTens). OHI CO3NAIOT CPEAY 00HATaHUSA AJA IPYTIUX
opraEuamMos. Hampumep, B eIbHHKe-KHCIMYHUKE dAU(QUKATOPAMU ABIAIOTCHA eJb
M KUCJIHIA, & B OCOKOBOM 00JI0Te — PAasJIMUYHBIE BUABl OCOK, KaMBIII H TPOCTHHK.
Penxue ¥ MaloYHCIeHHBIE BULI YBEJINUUBAIOT pasHOOOpasue cBA3ell B OMOIEHO-
3e W COIYIKAT PesepBOM [JiA 3aMeleHus BUAOB-dAH()HUKATOPOB. Yem crnenupuarei
VCJIOBHSA Cpejbl, TeM DenHee BHZOBOH cocTas co00IIecTsa U BBIIIE YNCAEHHOCTh OT-
nerpHLIX BARoB. W Haobopor, B OoraTelx BUJAMH OHOLleHO3aX BCe BUJbLI MAJIOUYMUC-
nenusl (puc. 257). Tak, B rycToM eJbHHKe Ha ILIOIAAN B OJWH reKTap IIpoH3pac-
TaeT B CPeJHEM OKOJIO CTa JiepeBheB, OTHOCANIUXCA K OMHOMY BUAY — €k OOBIKHO-
BeHHAaf. B0 BIAKHOM TPOIMYECKOM JieCy Ha TAKOW JXe TEPPUTOPHH MOMKHO BCTpe-
THTH COTHIO IePeBhLeB, HO yiKe OTHOCAIIHUXCA K CTa PasHBIM BUAAM.

ITpocmpancmeennas cmpyxmypa 6uoneH03a — 3TO paclpe/eseHie Opranua-
MOB IO HAN3eMHBIM H MOA3€MHBIM fpycaMm coodimecTsa. fpycel o6pasyroT HAL-
seMHbIe BETeTATHBHBLIE OPraHbl PACTEHWIl W MX KODHEBbIe CHCTEMBI. S pycHocmb
CBA3aHA ¢ TIpHcIocobJeHHeM OPraHM3MOB K HauboJsee IOJTHOMY HCIOJIB30BAHUIO
pecypcos cpeasl. [loMmumo apycrocTH (pHC. 258) cyluecTBYeT TOPU3OHTAJIBHOE
pacnpeneieHHe OPraHH3MOB B cOO0L[eCTBE — MO3AULHOCMD. Ona obOycJiioBiieHA
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§ 57. CoobuiecTBa OPraHM3MOB: CTPYKTYPbI U CBA3M

| apyc (BepxHuii)
ayo, nvna

Il apyc
KNEH, BA3,

pstuHa

nanopoTHUKKM, =
BeTpeHMla,
naHabill

V apyc (HDKHAR)
MXM, TMLLIAAHWUKIA, TPUObI

Puc. 258. fipycHOCTL B IIHPOKOIHUCTBEHHOM JIECY
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Puc. 259. Ceasu Mexy opramuaMamu B 6monernose: | — 00XbA KOPOBKA IIOEJAeT TJeH
(Tpoduueckas cBsi3k); 2 — MOMOJI3€HL MCIOJBL3YeT AVILIA JiePeBheB JJA BEIBEJeHUA ITeH-
moB (TONHMYECKAas CBA3b); 3 — CBHDPHCTENIN PA3HOCAT ceMeHa pabGHHEI (opmdecKas CBA3B);

4 — MypaBbH COOPYKAKT KYIoJ MypaBeHHWKA W3 omaBmeil xBoH ((abpuueckas CBA3L)

HEOJHOPOJHOCTLI0 MHKpoOpeabeda, AesATeNbHOCThI0 PACTEHHH, KHBOTHBIX H Ye-

JoBeKa (BBIOPOCH! MOYBHI, BRITANTHIBAHKE TPABOCTOSA, BRIPYOKA JepeBbEB M IP.).
Tpoguueckasn (or rpeu. trophe — numma, OTHTaHWE), HWIH NUUEBAA, CMPYKMY-

pa GHOIEeH03a — JTO MUINEBHIe NEIH, COCTOANINE U3 OPraHU3MOB, HAXOAAIIUXCH B
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§ 57. CoobuiecTBa OPraHM3mMoB: CTPYKTYPbl U CBA3M

TpoUUeCKNX CBA3AX APYT ¢ apyrom. [Tummessie menu o6pasyioT ClIoMHEIe Ieperie-
TeHHS — TpoduUecKHe (IUIIEBEIE) CETH, KOTOPhIe PACCMOTPHM HHMKE.

IKronozueckas cmpykmypa GMOLEH03a — 2TO COOTHOIIEHHE 3KOJIOIHYECKHX
rPpynn OPraHU3MOB, COCTABJIAIOINUX coobmiecTBo. PasHooGpasue m obmiaMe mpen-
cTaBUTeNeH TOH MM MHOH 5KOJOrMYeCKOW IpYNObl 3aBHCUT OT YCJIOBHH cpesbl.
B nycTeiHAX 1peobiafialoT pacTeHUA B YKUBOTHEIE, IPHCIOCODIeHHBIE K dKH3HH B 3a-
CYIILIMBBIX YCIOBUAX, & B BOTHBIX cOO0IeCTBAX — BOJHBbIE DACTEHHUA U JKHBOTHBIE.

Cea3u Mexay opraEuaMamMu B Omonenose. OCHOBY CyINecTBOBaHHA OHOIIEHO3a
COCTABJIAIOT B3AUMHEIE CBA3SH MeXIy ero opramuamamu (puc. 259).

Tpoguueckue, NN nuuieble, 843U SABIAIOTCA OCHOBHEIMH B OHoIeHO3e, IIO-
CKONBKY Oinaromapsa uM ofecliedmBaeTcs IOTOK SHEPrHH M KPYTrOBOPOT BeIlecTB.
TpoduuecKkue CBA3H NPOABIAIOTCA B MUTAHUH OJHUX OPraHH3MOB IPYTHMH JHO0 B
IHTAHWH MEDPTBBEIMH OCTATKAMH M IPOAYKTAMHM JKHU3HEIesaTe sHOCTH (puc. 259, I).
Hanpumep, xyKHu 60:bH KODOBKH IMIHTAIOTCA TIAAMH, 8 6a00YKH M TUEIEl KOPDMAT-
¢S HEKTApOM I[BETKOB. JKYKH-MOTHJIBIUKH YHAYTOMKAIOT TPYILl MeJIKHX 3Beped u
IITHAL, 4 }XYKA-HABOSHUKH — IMOMET JKHUBOTHBIX.

Tonuueckue (oT rped. topos — MeCTO) 643U BO3HMKAIOT B TOM cIydae, KOraa
OIHM OPTaHHU3MEI CO3HAI0OT cpeAy obuTaHusA Aas Apyrux. Hanpumep, JTHIMalHUK
30JIOTAHKA IIOCeJiseTcss Ha KOpe OCHH W Oepés, a AATJIEI U MOMNOJ3HH HCIOJIL3YIOT
1A THe3JOBAHHSA M BEIBEJEHHSA ITEHIOB AyILIa AepeBbeB (puc. 259, 2).

@opuueckue (oT gar. foras — HaAPYKY) C643U YCTAHABIMBAIOTCA TOT/Ja, KOTAa
OJHHU OPraHHU3MbI OHOIEeH03a YIACTBYIOT B PACIPOCTPAHEHUH U paccesleHHH JPYTHX.
Tax, Ipo3abl ¥ CBHPHUCTEIH PACIPOCTPAHAIOT CeMeHa PAOUHEI M KAIHNHBI; HEKOTOPBIE
3BEDH HA CBOEH IIepPCTH PAa3HOCAT KOP3MHKH JIONYXa, MMeoIHe JJId IPHKPeIlIeHH A
cnenuanbHBEIe Npunenku (puc. 259, 3).

@abpuueckue (oT nar. fabrica — Macrepckas) c643u IPOABIAKTCA B HCIOJb-
30BAHWH OJHHUMH OPraHU3MAMH IPOAYKTOB BhIJEJeHHA JUO0 MEDPTBEIX OCTATKOB
IDPYIHUX OPraHM3MOB JJIsI COOPYXKEeHHUS CBOMX THE3. M sxkuuuil. Hampumep, coiika
IS CTPOMTEJNLCTBA I'He3jla cobupaer LIepcTh 3Bepeil, CyXylo TpPaBy H ONaBIIHe
JIACTES, 4 PBIJKHE JIeCHEIE MYPABBHM COOPYIKAIOT KYIOJ HAA3eMHON 9acTH CBOETo
KUAININA — MypaBelHHKa — W3 omaBmeil xBou (puc. 259, 4).

Pasnuunble CBASH MeXJy OpraHusMaMu (OpPMHDYIOT CTPYKTYDHI OmomeHo3a,
00yCAOBAUBAIOT COOTHOIIEHHE ¥ YMCJEHHOCTH NONYJIAIMNA BXOAAMHAX B HETrO BH-
JIOB pacTeHWil, KUBOTHBIX, rpubos, DakTepuii, yAep:KUBalOT UX APYT BO3Jje ApyTa,
o0BeIHAA B yCTOHUMBBIE coODIecTBa pasHoro Macurrada.

Buouenos (coobuecmeo); buomon; Ouomuyieckasn cpeda: gpumoyernos, 300ue-
HO3, MUKpPOOOYeH03; cmpyKkmype. 6uoyeHo3a: 6udosas, NPocmpanHcmeeHHas,
mpoguieckas (nuwesas), IKON0ZULECKAA; IKONL02UYeCKUe 0B0UHUKU,; CB8A3U
MmencOy opzanusmamu & 6uoyenose: mpouueckue (nuwesvie), monuveckue,
gopuneckue, adpuyecrue; aduguramopst; APYCHOCMb; MOIAULHOCTS.
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Bonpocel u 3agaHuna

1. Yro Takoe 6uoueHo3? MpuBeaute NpUMepsl GUOLEHO30B Pa3HOro maciitaba.

2. lepeuncnuTe OCHOBHbLIE KOMMNOHEHTLI BroueHo3a. YTo Takoe BuoTton?

3. Y10 npencrasnsaeT coboit BUAOBaA CTPyKTypa GuoueHosa? MpuseauTe npuMepsl coob-

LiecTs, 6oratbix  6enHbIX BUOAMKM OpraHMamoB. Kakue BMAObl Ha3biBalT agudukaropa-

Mn? KakoBa vx ponk B coobuiectse?

OxapakTepu3ayiiTe NPOCTPaHCTBEHHYIO CTPYKTYpY 6MoLeH03a, ucnonsays puc. 258.

. W3 yero cknagbisaetcs Tpoduyeckan (nuwesan) cTpykTypa 6uoueHosa? O6bsacHUTe, no-
yeMy Tpoduyeckme (NULLEBLIE) CBA3M Camble BaXHbie B coobliecTse.

6. Oxapaktepu3yiTe 3KONOrMHEeCcKyl0 CTPYKTYpY BuoueHosa. OT yero oHa 3aBucuT?

7. Kakve cBA3M CylLecTByIOT MeXIy OopraHMamMamu B 6uoueHose? MNpueeamTe npumMepsl.

o »

HdononHnrenbHas nHopmayus

JIr06oit 6uoneHos uMeeT cBou rpaErnel. OOHAKO MHOT-
a AX HeJeTKO ONpeesIiTh, TAK KaK OAuH 13 OHOIeH030B
[IOCTEIIEHHO IIEPEeXOJHUT B APYIOM M MeXAy HUMH BO3HH-
KaeT MOrpaHNUYHAA 30HA B BH/e IIHPOKOH HOJIOCE — KO-
mon (puc. 260). Eé HacenawoT BHIAbI, XapaKTepHbIe KAaK
nna omHOro GmoneHosa, Tak W aas gpyroro. Eers opra-
HH3MBI, KOTOPEIE 0OMTAKT TOJBKO B IOTPDAHUYHON 30HE.
Hanpumep, Ha rpaHHIne Jjieca | Jyra ITMPOKO paclpocTpa-
HeHBI Oepésa U TPaBAHHCTOE PACTEHHE 30JI0Tas poara, Ko-
TOpEIE B TAKOM H300HJIHH He BCTPEUAIOTCA HH B Jiecy, HU
Ha Jyry. CBA3aHO 5TO ¢ TEM, YTO IO OCBEIIEHHOCTH, TeM-
nepaType, BIaKHOCTH W IPDYTHM YCJIOBHSAM IIOrDAHHYHASA
30HA 3aHHUMAET IIPOMEKYTOYHOE MOJOMKEHHe MeXIy Je-

Puc. 260, Tpaswma mesx- COM M JIYTOM, 4TO 06JIaronpuATCTBYeT IPOM3PACTAHUIO B
Ay cooBIecTBOM Jeca m Heil BU/IOB, XapaKTePHLIX 1/ 060ux coobmecTs. O6unme
Ayra — 3KOTOH PAaCTHUTeJbHOH NUINM M BO3MOXKHOCTE HaWTH yOerxuie

IPHUBJEKAIOT B IOTPAHWYHYIO 30HY KHBOTHBIX (3aiiles,
bapcyKoB, TeTepeBOB U Ap.). HekoTopble U3 HUX NPEANIOUYNTAIOT AEPIKATHCH MCKIIOUM-
TeJbHO B 3KOTOHE. ¥ BeJIHYeHNe PasHoo0pasus M IJIOTHOCTH OPraHM3MOB HA I'DAHMIAX
co00IIecTB HasbIBAIOT NOZPAHUYHbLM (Kpaesbim ) hdexmom UIn IPpexmom onyuLKu.

§ 58. 9kocucrtembl. Kpyroeopor Bewecrs
W NOTOK 3HEpPrum

= ) Paccmotpute puc. 261. U3 kakux CTPYKTYPHbIX KOMMNOHEHTOB COCTOUT Buoreo-
= LeHo3? KakoBbl CBA3WM MEXAY KOMMNOHeHTamu BuoreoueHosa?

Coof1mecTBO OPraHM3MOB BXOAUT B COCTAB Hojee MacmTabHOR HaJOPraHu3MeHHOH
CTPYKTYPBI — 3KOJIOTHYeCcKO# cucreMbl. OHA COCTOMT M3 JKHUBOIO U HEXKHUBOIO (KOC-
HOT0) KOMIIOHEHTOB H KOMIIOHEHTa OMOKOCHOrO IpoHcxoskaeHHsa. CymecTsoBanue
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§ 58. 9xocuctemsi. KpyroBopoT BEWECTE U NOTOK 3HEPrK

9KOJIOTHIECKOM CHCTEMEI IO/IEPIKUBAETCA KPYTOBOPO-
TOM BEIeCTB M Iepenadeil sHEPrHH Me;xIy 00pasyio-
IIMMHA €€ KOMIOHEHTAMH.

JKoCHCTEeMa H OHOreomeHo03. DKOL02UYCCKAL CU-
cmema (sxocucmema) — nwbasg COBOKYIHOCTH CO-
BMECTHO OOGHTAIOIIMX OPraHW3MOB M HeopraHuue-
CKHX KOMIIOHEHTOB, IIPM B3aMMOIEHCTBMH KOTOPBIX
OCYINECTBIAAETCA KPYTrOBOPOT BEIIECTB M Iepejada
oHeprun. TepMHUH «sKocucTeMa» OLIT NIPEAIOMKEH B
1935 r. amrnmitckuM yuéasim Aprypom Temcam.
IToszuee, B 1940 r., pycckuit yuéreiit Bnagumup
Hurkomaesuu Cyxadés BBET B HAYKY ITOXO0MKEe 110~
HATHEe — Ouozeoyenos (ot aat. bio — Ku3HL, ge — 3eM-
a8 1 koinos — obmmii).

OxocucTeMa ¥ GHOTEONEHO3 — MOHATHSA CXOLHBIE,

Apryp Oxopmx Tercon
HO He ToXKJecTBeHHEIE. [loHATHE «3KOCHCTEeMa» Dosee (1871—1955)
mupoxoe. CymecTBYOT 3KOCHCTEMEI PA3JIUYHOIO Mac-
mTaba: MUKDOSKOCHCTEME! (TPYXJIABLIH IeHb, JYXKA
C OKAeBOH BOJOH, AKBADHYM M JP.); Me303KOCHCTE-
MBI (A070HeBBIH caz, IoJe, Jec, NPy, PeKa U Ap.);
MaKpOSKOCUCTeMBI (OKeaH, CTelb, Taiira M Ap.); Iio-
GanpHaA skocucreMa (Guocdepa). CremoBaTennHO, 9KO-
CHCTEMEI He HMEIOT ONpeleléHHOro o0péMa, 0XBaThI-
BAlOT IPOCTPAHCTBA PA3HON BEJIMYHMHLI M MOTYT CO3/a-
BATBCH YEI0BEKOM JJI X03AWCTBEHHOI'0 MCIOJIb30BAa-
HuA. Buoreonenos (ensHEK, fybpasa, charsosoe 6ojo-
TO, CYXOAOMBHEIH JIYT ¥ AP.) — 3TO IPHPOJHAA SKOCH-
cTeMa, FPAHUNLI KOTOPOH ONpejesieHkl (DHTOMEeHO30M,
T. €. COODIIeCTBOM pacTeHHH.

CTpyKTypHBIe KOMNOHEHTHI 3KOCHCTEMBI.

JKOCHCTEMA B TPAHMIAX OHOTEOIEeH03a COCTOHT
u3 abuormuecKoi cpeasl um Gmomenosza (pme. 261). By Hitkoinesing
Abuomuueckyio cpedy (axomon ) sxocucTeMbl 06pasy- Cyxauée (1880—1967)
€T HeJKHBOH (KOCHBIN) KOMIIOHEHT — KauMamon (CBeT,
TeMiepaTypa, Bjara, BO3JyX, HOHHBIA COCTAB CPeJbl U T. 1I.) M KOMIOOHEHT KHBOTO
(bnoxocHOro) mpoucxokaeruA — adagpomon (mousa, rpyaT). Buoyeros axocucTe-
MBI CKJIAABIBAETCA M3 OPTaHMBMOB TPEX (YHKIHOHAJBHBEIX TIDYII: OPOAYIEHTOB,
KOHCYMEHTOB U PeJyIeHTOB (puc. 262).

ITpodyyenmet (ot nar. producens — coa3aanIMMiil) — IPOU3BOTUTENH opraawuye-
CKHMX BEleCTB — aBTOTPO(QHEIE OPraHU3MBI, CIIOCOOHBIE CHHTE3HPOBATE STH BeIlle-
CTBA M3 HEOPTraHWYeCKHUX coeguHeHUN. K namnoil dyHKUMOHANLEHOMN rpymme oTHO-
CAT 3eJEHBIE PACTeHUHA, (DOTOCHHTE3UPYIOIUE U XeMOCHHTe3HPYIOIMIe baxkTepuu.
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Buoreouerosa
Skoton

Puc. 261. OcHOBHEIE CTPYKTYPHBIE KOMIIO-
HEeHTHI OHoreoneHosa

Kouneymenmut (0T naT. CONSUmMO —
norpebasn) — moTpebHUTeNH Ooprasuye-
CKHX BeI[ecTB — reTrepoTpodHBIe Op-
raHU3MEl, THTAIIIHECH IPOAYIEeHTAMH
(KOHCYMEHTEI II€PBOTO IOpAAKAa — Tpa-
BOfiHBIE KHBOTHBIE) U KOHCYMeHTa-
MH (KOHCYMEHTEI BTOPOTO, TPETBETO H
T. J. HIOPAJKOB — XHIIHbIE JKHBOTHEIE).
PacTHUTelIbHOSAHEIE XHUBOTHBIE — HAa-
[pUMep capaHda, *KYKHU-JIHCTOebl, Kie-
CTBI, CBHPHCTEJIH, [IOJEBKH, 3aiIIBl, OJe-
HM — noTpebuTenyn mepBOTO HOpPAAKA;
NJIOTOANHEIE JUBOTHBIE — JATYIIKH,
2a0bl, AMEPUILLI, 3MeH, HACEKOMOAIHEIe
OTUNEI, XUIIHBIE OITHAIBI U 3BePH — IMO-
TpeGHATEeN BTODPOTO MOPAAKA, a XUIIHLIE
JKHBOTHBIE, KOPDMANTHECHA KOHCYMEHTaMH
BTODOTO MOpPAAKa, — IoTpebuTenH Tpe-
ThHero mopaAAKa. BeesAHBIE KHBOTHBIE,

panpuMep KabaHBI, MOTyT OBITH KOHCYMEHTAMH IIEPBOTO M BTOPOT0 NOPAAKOB, a
XUINHLIE, HAIPUMED BOJKH, — BTOPOT'0 ¥ TPETHEr0 MOPAAKOB.

Pedyyernmst (ot nat. reducens — BO3BDAIIAOIINA), WIH JecmpyKmopst, — pas-
PYIIATEN OPTaHAYECKHX BelleCTB — canpoTpodHbie OAKTEPHH H rpudsi. OHH HO-
TpebaAI0T MEPTBBIE OPraHMYeCKHe OCTATKH W MOABEPraioT HX MHHepPaIn3anun (me-

fetpur

PepyueHTh

MWHepanbHbie BellecTea | :

Puc. 262. @yHKHOHATLHBIE I'PYIIE] OPraHH3MOB 9KOCHCTEMBI
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CTPYKIMH) O HEOPraHMYeCKHUX coeauneHui. IIpm aToM ofHH M3 peAyIeHTOB, IH-
TaACh OPraHMIeCKHMH BeIleCTBaMM MEDTBLIX DACTEHHWH, KMBOTHEIX M MHKpOOpra-
HU3MOB, BEI3BIBAIOT HX Pa3joKeHHe W THueHHe. [[pyrue pefyneHETs] MUHEPATH3YIOT
Opranu4ecKHe OCTATKH [0 06pa30BaHMsS HEOPraHMYECKHX BEIeCTB — BOJKI, yIJIe-
KHCJIOT0 ra3a, aMMHaKa M MHHepPaJdbHBIX COJIeH, KOTODhIE 3aTeM MOT'YT HMCIIOJIb30-
BATHCA TIPOAYIEHTAMH.

Taxkum o6pasoM, sKOCHCTEMa COCTOMT M3 IPOAYIEHTOB, KOHCYMEHTOB M pejy-
nerToB. OTAeNbHOE CYIIeCTBOBAHKE OPraHU3MOB KA I0H M3 3THX (DYHKIHOHAIBHEIX
rpynn HeBo3mo;kHO. Ecau 66l Ha 3emie jKHJIHM TONBKO NPOAYIEHTHI, TO B KOHIE
KOHIIOB BCeé MHHEPAJbHEIE BellleCTBA OKa3aJiuch Obl CBA3AHHBIMH B 3THX OPraHHU3-
Max (MM B MX MEPTBBIX OCTATKAX) U OTCYTCTBHE CBOOOAHBIX BEINECTB IPHBEJO ObI
K IoJIOAY OPOAYVIEHTOB H HX IOCJeIyIoIeMy HCUe3HOBeHHIO. Bes mpoaymeHToB He
cMoryu OBl CyIecTBOBATh KOHCYMEHTHI, TAK KaK B ATOM ClydYae He IIPOMCXOMMIIO
6bl 00pasoBaHMe NEPBHYHOrO OPraHUYecKOro BelecTBa.

Tpoduueckne yposan. OCHOBY CYIIECTBOBAHMA 9KOCHCTEMbI COCTABJIAIT IPO-
HMCXOAAIHEe B Hell KPYroBOPOT BEIIECTB M MOTOK dHEPrHMH, OCYIIecTBISeMbIe IO
mpoguyeckum yposHaAM — TPYIIaM OPraHU3MOB OJHOI'O THIIA ITHTAHHS.

[MepBerii TPOGMYECKHIT YPOBEHE COCTABJIAIOT ABTOTPO(HEIE OPTAHMUAMEI (B OCHOB-
HOM ()OTOCMHTE3HDYIOI[He DACTEeHHMS — IPOAVIIEHTHI), CO3/aloliie OpraHuuecKue
BEIIECTBA M3 HEOPraHHYeCKHX 3a CYET COJTHEYHOH sHepruu. Bropo# Tpoduueckmii
YPOBeHE 0OpPa30BAH TPABOAJHBIMY JKMBOTHEIMH, T. €. KOHCYMEHTaMH IIepBOTO IIO-
panka (ryceEunsl 6abouek, MBIIIH, MOJEBKH, 3alIBl U T. II.), TOTPeOIAIOIIUMHA
OpraHuvYecKHe BeIlecTBa, CoO3JaHHbIe NpoayneHTamMu. Tperuil TpodHIecKHii YpOBEeHb
8aHMMAIOT IJIOTOAJHBEIE }KHBOTHEIE — KOHCYMEHTHI BTOPOr0 HOpPAAKAa (XHIMHBIE
HaCeKOMble, HACEKOMOAAHBIe ITHIEI U T. II.), NOTPebJIAIIAe TPABOAAHBIX HKUBOT-
HbIX. YeTBEpTHIH TpoHUYeCKHI ypPOBeHDL 00PAa3yiOT NJIOTOALHBLIE YKUBOTHBIE, T. €.
KOHCYMEHTBI TPETHEro NOpAJKa (XHIHEIe NITUILL ¥ 3BEPH).

IIpu noeganmy OZHUX OPraHM3MOB JPYTHMH OPraHMYeCKMe BeIlleCTBA IMHIIH H
3aKJIIOYEHHAS B HUX DHEPruA MepexofAT ¢ OJHOro TPohH4eCcKOro YpOBHA Ha APYTOM.
IIpu sTOM 3HaYMTETBPHAA YACTH MUIIH OPraHU3MAMY He ycBauBaeTca. OpraHuuecKue
BeI[eCTBA YCBOEHHOMH YacTH NHINH PACXOAYIOTCH HA JbIXaHue, a 0cBOGOM 1aeMas IpH
9TOM DHEPrus 3aTPAYHBAETCS Ha JPYTHe IPOIecChHl JKU3HeeATeIbHOCTH. Boabmasn
49acTh aTOU 9HEPI'HH paccenBaeTcd B BHJe Telia. B cpeHeM ¢ OHOTO TPOMHUECKO-
ro YPOBHA Ha JPYTOH OT PACTEHHH K PACTHTEJbHOANHBIM 3KMBOTHBIM B 9KOCHCTEME
nepegaérca okosno 10 % opraEmYecKHX BeINeCcTB H 3aKJIOUYEHHOH B HUX dHEPTHH, a
OT JKHBOTHBIX K KHBOTHBIM — oOKoJi0 20 % . Takue pasziuuus CBA3AHBI C TeM, YTO
PACTHTEJIbHOSAAHBIE YXUBOTHBIE B IeJIOM MeHee 3()(eKTHBHO YCBAUBAIOT IHILY, YeM
IJIOTOAAHEIE, HOO pacTHTeNbHAA IIHINA COAEDPIKUT GOJIbIIOE KOIHIECTBO TPYAHO ITe-
peBapuBaeMoil KJIETYATKH.

Tpoduueckue (mumensie) Henn 1 ceTH. KpyroBopor BemecTs u nepeaada sHep-
' B 9KOCHCTEME OCYIIECTBJIAITCA 0 mpopuieckum (nuuiesvim ) yenam — pagam
OpPraHU3MOB, CBA3AHHEIX APYT C APYIrOM NHINEBLEIMEA CBA3AMH. PasjmuaroT nBa Tuna
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TPOHUECKUX Lenel: nacmouujHvle, WIHA Yenu 6viedanus, 1 dempumubie (OT JaT.
detritus — WCTEPTHIN), WIH yenu pasroxwerus (puc. 263).

MoniHOCTE 9HEePreTHYeCKHX MOTOKOB Yepes 1elIH BhIeJaHuA U el PasIoeHns
HEOJAMHAKOBA. B BOOHBIX 9KOCHCTEMAX 3HAYMTENbHAA YacTh dHEPrHH MOCTYIaeT
yepes3 HNACTOMIHBIE HMENH, Ie OPraHWYecKoe BeIlecTBO CO3HAal0T OAHOKJETOYHEIe
3esIéHble BOJOPOCIH U muanobaxTepuu. Ha cyme coorromenne obparaoe: 90 % Beeit
SHEPruH MOCTYIaeT B JeTDHTHBIE IEIN Yepe3 PACTHTeIbHEBIA omaj, KOTOphIA obpa-
3YIOT [epeBbs U KYCTAPDHUKH. [leTPUT 3aTeM NOTPedIA0T KUBOTHLIE-JeTPHTODATH.

Tpoduyeckue mems o6pas3yioT B dKoCHCTeMe TPohHIeCKYIo (IHIIEBYIO) CeTh —
CJIOJKHOe IepelyieTeHrne HeCKOJAbKHUX NHIEBHIX Ieleil, rJle OPraHusMbl — 3BEHBA
OIHOH IenHn — ABJAKTCHA COCTABHLIMM YACTAMM APYToH menu. BeinajeHne OJHOIO
3BeHA He INPHUBOJHAT K THOEJIH IKOCHCTEMEI, er0 3aMeHAEeT OPraHu3M C IOXOXKHMH
AKOJIOTHUYEeCKHMH XapakTepucTuramu. Hanmpumep, ecau B 9KOCHCTEME JIYTa IIPOX30-
mra rubess GOJBIITOro YHCIA MOJEBOK — OCHOBHOH NHINH JIHMCHIL, TO IOCJIEJHHUE
MOI'YyT IepedTH Ha NATAHWE HACEKOMBIMM, MOJLIIOCKAMH H 3€MHOBOJHBIMH, TAKKe
ABIAIIIAMHUCA B TpohuUecKo# ceTH JAyra KOHCYMEHTaMH BTOPOTO IOpAJKA.

Yucyio TpolhuyecKkux ypoBHeH B SKOCHCTEMAaX OrpaHWYEHHO, YTO CBA3AHO C MO-
Tepell 9HEPIHH Ha KaXKJOM H3 HHX. OHEprus, HAKOIUIEHHAs NPOAYLEeHTaMH, K I10-
clefHEMY TPO(QHUECKOMY YPOBHIO NPAKTHYECKH HCCAKAET, M03TOMY KPYroBOpO-
Ta PHEPrHHM B IKOCHCTEME, B OTJHMYMe OT KPYyroBOpOTa BelleCTB, HE IPOUCXOIHUT.
CyuiecTByeT JIMITh OXHOHANPABJICHHBIH IIOTOK SHEPrHH, CBA3AHHBINA C e€ mpeBpa-
IMeHHEeM M pacxXoJ0BAHMEM OPraHM3MaMM Ha Ka@JI0M TPOOHIECKOM YDOBHE.

-
-

PactutenbHbliA AT Jloxneeoi e Coitka
onap YyepBsb

Puc. 263. Tpoduueckne memn sKocHCTeM: NAcTOMINHAS (BBEDXY); AeTPUTHAS (BHH3Y)
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JKonozuveckas cucmema (axocucmema); OU02e0UeH03; FKOMON; KIUMAMOTN,
adagomon; PYHKYUOHAILHBLE 2PYNNbL 0PZAHUIMO8: NPOOYUEHMbL, KOHCYMEH-
mbt, pedyyernmet (Gecmpyrmopet); mpoguiecikue YypoeHu; mpoguieckue (nu-
wesble) yenu: nacmoéuwiHbie (6vledanus), dempummbie (PasnolceHus); mpo-
uveckas cemo.

Bonpocekl u 3agaHusa

1. Yro Takoe akocuctema u BuoreoueHo3? B 4EM CXOACTBO W PA3NMHME ITUX MOHATUIA?

. W3 kakux CTPYKTYPHbIX KOMMOHEHTOB COCTOMUT 3kocucTema? KakoBo Mx 3HaveHue?

. Kakue dpyHKUMOHanNbHbIE rpynnbl OPraHM3MOB pPas3nuyaloT B akocucTeme? OxapakTepuayinte

PONb OPraHu3MoB PasHbiX QYHKUMOHANBHBIX MPYNN B NOLAEPXAHUN 3KOCUCTEMbI.

OnuwuTe KpPYyroBopoT BELLECTB W NOTOK 3Heprun B akocucteme. OBBLACHUTE, noYemy

HenpaBWIbLHO TOBOPUTL O KPYrOBOPOTE 3HEPTUU B 3KOCUCTEME.

HT1o Takoe TPOPUHECKMIA YPOBEHE AKOCUCTEMDbI? Kakie opraHn3ambl BXOOSAT B COCTaB pas-

HbIX TPOpUHECKUX YpoBHEW akocuctem? OBBACHUTE, C YEM CBSA3aHO OrpaHuyYeHne Yyuc-

na TpoUHECKMX YPOBHE B IKOCKUCTEMAX (MCMNONb3yinTe puc. 262).

6. Yrto Takoe TpodmyecKue (NULLEBLIE) Lenu akocucTemsl? MpueeguTte NpuMeps! NacTouLL-
HbIX U OETPUTHbIX uenei. B 4ém ux pasnuyue?

7. Yem obBpasoeaHa Tpoduyeckana (Nuuiesas) ceTb akocucTembl? OBBLACHUTE, 4TO Npou-
30WAET, ecnu B LUMPOKONUCTBEHHOM NECY WCYE3HYT: a) BCe KPYMHbie pacTUTeNbHoAO-
HblE KOMbITHLIE 3BEPW: ONeHu, nocu, kabaHbl; 6) pacTUTENLHOAAHBIE HACEKOMbIE.

a A WN

dononHurensHas nHopmayns

ITo muIeBbIM DENAM B SKOCHCTEMAX BMECTE ¢ BEIeCTBOM M dHEpPrueil Moryr mepe-
JaBaThCA M CTOHKHe ANOBHTHIE coefnHeHusa. Hanpumep, B 50-e rr. XX B. BecemupHas
opraEu3anusa 3gpaBooxpaHeHus (BO3) meitanace GopoTeesa ¢ Manspuell Ha OCTPOBe
Kanumanras B MEa0He3uH, onpeIcKUBaA MecTHOCTh necrunuaom [IT. Kpome xoma-
poB — mepenocuukoB Mauapuu, [T cbenu Takmxke u tapakadbsl. OHH GBLIH KpYIIHEe
o pasMepy M okasanuck 6osee ycroiiunBeiMu K [[JIT. Tapakansl He morubiam, HO CTa-
1 Goslee MeJIMTENTBHBIMH, W SAMIEPUILI MOEJAJIH UX B 3HAUYUTEIbHBIX KOIHUYECTBAX.
Komnentpupysacs B opraamamax smepun, LT cran npuunHoil pasBUTHA Y HUX HADY-
meHuit paboTel HEPBHOI CHCTEMEI, IPOABHUBINUXCA B OCHA0JeHHH 3ALIUMTHBIX pedJiex-
COB, ¥ OHH CTaJIH Yallle OKa3bIBATHCH JKEPTBAMH AOMAINHMX Komuek. CHHM)KeHHMe umc-
JIEHHOCTH AMIEPHI[ IPHUBEJI0O K MacCOBOMY DA3MHOKEHHIO I'YCeHHI], KOTODPbIE BHIEAAIOT
TPOCTHHKOBbIE KPBIIIH XHXHH MECTHBIX yKHTeJeH, OTYero Te CTAJH IMPOBAJIHUBATHCH.
KpoMme Toro, BcKope Hauajach MaccoBasi rubesib JOMAIIHIX KOIIEK B Pe3yJIbTAaTe OTPaB-
nerua JIJIT. Torga mocénkyu HABOJHWIIM KDBICHI, NpUHECIIKME ¢ coboii 610X, 3apa)kéH-
HBEIX YYMHBIMH 6axTepusamu. JIioanm BMecTO MaJXsSpUH HOJYUYUIU ropasjo Gosee cTpaii-
HYI0 OosesHr — uymy. BO3 cpouno npexpartuna onpeickusanue [T u BeIHY:KIeHA
Obls1a cOpOCHTE Ha MAPAINIOTaX B JYKYHIJIHA OOJNBIIYI0 MAPTHIO JOMAIIHHUX KOIIEK. DTOT
JOPOTOCTOAIINNA AKCIIEPUMEHT y0elHTeJbHO [OKA3aJ, KAK BajKHO IIPEeACTABJIATL cebe
BCIO NIUIIEBYIO CeTh 9KOCHCTEMBI, MpPeXK /e YeM BJIUATH HA €€ OTAeJIbHEIe KOMIOHEHTEL.
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§59. OcHOBHbIE NOKa3aTenu 3KOCUCTEM

=3 PaccmoTtpute puc. 264, Kakaa 4acTb @HEprun pacxodyeTcs OpraHn3mamu Ha
= AblXaHwe, a kakaa WOeT Ha pocT U passuThe?

Jns xapaKTepUCTUKH 9KOCHCTEM Yallle BCEro MCII0Ib3YIOT OKA3aTeNH, KoJude-
CTBEHHO 0TOOparkalolne MOTOK PHEPTUH B MHUIIEBLIX MENAX Ha PasHBIX TPOPHUIeCKHX
ypoBHAX. ['J1aBHBIMH M3 TaKHX MOKasaTeleil ABIAOTCA Ouomacca M npodyrKyus
(mpupocT 6HOMAaCChl) 9KOCHCTEMBI.

Bunomacca — cyMmMapHas Macca BceX OPraHM3MOB S3KOCHCTEMEI MM e€ OTJelb-
HBIX TpoHueckux ypoBHeil. OHa BRIpaskaeTcs B eJMHUIIAX MAacChl XKMBOTO Belle-
CTBa HA €JMHHIY MJIOIAAH MIu 00BbéMa skocucreMsl (Kr/ra, kr/m® u gp.). Insa
BBIFIBJIEHHS CBA3H C IOTOKOM 3HePruM 6MoMaccy BhIDayKaloT B eIMHHUIAX 9HEPIuH,
npuxoAAleics Ha equEuy nosepxHoctu ([Ix/m?, kan/m® u ap.). Buomacca Bcex
OpraHM3MOB Halllel miaHeTsl cocraBiser 2,4 - 10'? T cyxoro BemecTsa, B KOTOPOM
sarmogero 30 - 10?2 ik saeprun. IIpugém 90 % oT 3TOro KoJMYECTBA COCTABIHET
fmomacca HazeMHBIX pacTeHuil. BojHBIe sKOCHCTEMBI HMEIOT MeHBIIYI0 OHoMaccy:
0,3 - 10° r — Boxubie pacTenusi, 6 - 10° T — BojgHBIE XUBOTHEIE.

B skocucremMax cymu 1o 6uomacce npeo6aaoT MHOTOJETHHE JpeBecHEIE pac-
TEHWs, KOTODHIE KUBYT AOCTATOYHO JOJr0 M MOTYT AOCTHraTh FT'MTAHTCKHX pa3Me-
poB. Cpeznu rereporpodHEIX OPraHuaMoB Haubossmel 6uoMaccoi 061a1a10T TOYBEH-
HbIE MEKDOOPraHM3Mbl. JHAYHTEIbHA GHOoMacca MOYBeHHBIX GECIIO3BOHOUYHBIX MU~
BOTHBIX, I'JIABHBEIM 00pa3soM 0KAeBHIX YepPBei, KOTopas B 3aBHCHMOCTH OT MeCT0O-
omrarua cocrasaser ot 200 go 1500 kr/ra. Cpegasas cyMmapHas GuoMacca I03BO-
HOYHBIX JKHBOTHHIX DA3JMYHBIX S3KOCHCTEM ropasjo MeHbme — oT 1 go 15 kr/ra.
Xora Ouomacca HmepesIETHBIX HTHIL BO BpeM#A 3MMOBKH Ha OrpaHHYeHHBIX IJIOINA-
IAX MOXKET JOCTHIATh 3HAUMTEIbHON BEJIMYUHEL.

Cpeu BOJHBIX 9KOCHCTEM HaMMeHbInel 6umoMaccoit ob6ragaroT roybokne yIacTER
MupoBoro oKeaHa H INelepHBIE BOJOEMBI. B HHX OTCYTCTBYIOT KDYIHBIE DACTEHUSA
¥ JKUBOTHEIE, & IpeobiafalT MeJIKue OPraHM3Mbl, B OCHOBHOM JeTpuTodaru, mu-
TAIOMIUECH OPraHUYEeCKUMHM OCTATKAMU.

IIpoayxumus — OpupOCT OMOMACCHI, CO3JaHHBIN OPraHM3MaMH JKOCHCTEMEI B
TeueHHE KOHKPETHOI0 BPEeMeHH. JTOT MOKAa3aTesb CIYKHT Mepo# OHOJIOrHvYecKoil
NPOAYKTHBHOCTH 3KOCHCTEeMEI. Ero BEIDAXXalOT B €IMHHIAX MAacChl BellecTBa Ha
eIMHHUIY ILIOMAAN WiIn o6béMa, IPOU3BEAEHHOTO OPTaHH3MaMH 3a ONpeaeeéHHBIN
npomesKyTok Bpemenu (r/m? B rox, II:x/m* B rog u ap.).

O6mas rogoBas NPONYKIHA CYXOro OPraHHYeCKOro BellecTBa Ha 3eMJe co-
crapiager 150—200 muppa t. IIpuuém 2/3 U3 5TOro KOJIMYECTBA NalOT HA3eMHEIE,
a 1/3 — Boaubie axocucreMbl. O0bACHAETCA 9TO TeM, 4TO OmoMacca IPOLYIEeHTOB
BOAHBIX 9KOCHCTEM — Bogopocyeir — B 10 Thic. pas MeHbIme, 9eM OHoMacca Bcex
pacreHui cymu. Bogopocau IO CPABHEHHIO C PACTEHMAMH CYIIH JKHMBYT HEHOJIO
(buoMacca JepeBbeB HAKAIJMBAETCH JECATKHM M COTHH JIET), U BECh LPHUPOCT GuO-
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Macchl (IPOAYKIMA) BOZOPOCIEH moTpebisieTcd KHBOTHBIMH BOIHBIX 3KOCHCTEM.
HamnbGosiee mpoAyKTHBHBIMHM 3KOCHCTEeMAMH 3e€MJIH SABJIAIOTCA BJIAMKHBIA TPOIH-
9eCKHH Jlec, KOpaJaoBeIi pud, monsapuabie obaactu MupoBoro oxeaHa, HauMeHee
OPOAYKTHUBHBIMHM — TYHIpPA, NYCTBIHH, BEICOKOTODPhA (BTOpOH (opaan yuebHHKA).

Buonornueckas NpogyKTHBHOCTH 3KOCHCTEM CBA3aHA C Iepefaueil JHEPIHH OT
OpPraHHW3MOB OJHOTO TPO(MHIECKOro YPOBHA K OPraHM3MaM ApYroro YpOBHA.

JHepreTH4YecKre 3aTPATHl OPraHM3Ma HAa NOJJEeP’KaHHe BCeX IPOILEeCCOB MeTa-
Oosim3Ma yCJIOBHO HASBIBAIOT MpPAmoii Ha dblxaHue, TaKk Kak obmue ux MacimTabbl
MOYKHO OI€HUTH, YIYATHIBAA BRIZEJIEHHE YIJIEKUCJIOro raza. MeHbIIasg 4acTh yCBO-
€HHOH NMINW TpaHchOopMHDYyeTCH B TKAHH CAMOI'0 OpraHM3Ma, T. €. HAET Ha POCT,
OTKJIaJbIBAHUE 3aIIaCHBIX IATATENbHBIX BEIeCTB, VBEJIMUYeHHEe MAcChl Teja. JTH OT-
HOIIeHHUA BHIPAYKAIOTCH CIeAYIONel GopMyIoii:

P=IO+7J+H,

roe P — painuoH nuTaHus OPraEMsMa, T. €. KOJWYeCTBO IMHINHU, IIOTJIOIMaeMoi 3a
oIpejeN€HHELII IIeproy BpeMeHy; [ — NpPOAYKIHUSA, T. €. TPATHL HA pocT; /] — TpaTsl
Ha JbIXaHwue, T. €. Ha DOJep:Kanne oOMeHa BeIlecTB 3a TOT ke mepuoa; H — sHep-
THA HEYCBOGHHOM IHINK, COAEPIKAIIAACH B IPOAYKTAX BLIZCJICHHA.

Pasnuuaior cienyionue OCHOBHEIE IIOKA3ATEIH OMOJIOrn9ecKoil IPOgYKTHBHOCTH
9KOCHCTEM: BAJIOBYI0 HNEPBHYHYIO HPOAVKIIMIO, YUCTYI0 NEPBUYHYIO NMPOAYKIIHIO,
BTOPHYHYIO Opoayknuio (puc. 264). PaccmorpumM ux mogpobHee.

Banosas nepsuunas npodyxyus (II ) — oprauudeckoe BeIeCTBO, CO3TaHHOE
3eJIEHBIMH DACTEHUAMU 32 eJUHHUIY BpeMeHH. YacTh 3TOH IPOAYKIIHH HUAET Ha I1OJ-
Iep:aHUe XU3HeNeATeIbHOCTH CAMHUX DACTEHHMH (TpaThl HA ALIXAHHE), OCTAJIbHOE
KOJIHYECTBO BellleCTBA BOBJIEKAETCH B IMHINEBLIE HEH.

Qucmasn nepsuinas npodyxyus (11, ) — opraHudYecKoe BeIeCTBO, HAKOILJIEHHOE
PAacTeHHsAMH, T. €. BeJIMYHUHA IPHPOCTA X OMOMACCEI 38 OIpeJeNEHHBIN IIPOMEeKYTOK
BpeMeHu. Uncras mepBUYHAA NPOLYKIWUSA — 9TO IHIA I KOHCYMEHTOB M pejry-
IeHTOB, KOTOPhle Yepe3 NacTOUIMHEIE ¥ AETPUTHEIE HEelH MIHTAHUA UCIOJAb3YIOT eé
IJIA CBOEH KU3HeAesTeTbHOCTH.

Bmopuunas npodyrkyus (I1,,I1,) — opraHdYecKoe BeIIeCTBO, CHHTe3UPyeMoe
Ha YypOBHE KOHCYMEHTOB, T. €. IPUPOCT GMOMACCHI TPABOAAHBIX H ILIOTOAJHBIX JKH-
BOTHBIX 38 €IMHUINY BPEMEHH. JTY BEJIUYUHY BEIYHCIAIT OTACIBLHO JJIA KayKIOT0
TPOHIECKOT0 YPOBHSA, TAK KAK IPHPOCT OMOMACCHI Ha KajKJO0M M3 HUX IIPOMCXO-
JHT 3a CYET SHEPIrHH, MOCTYIHBIIEH C MpeAbIAYINero YPOBHS.

BCGM KOCHCTEMAM CBOHMCTBEHHBI OIIpE}Ie.TléHHHe KOJIM4eCTBE€HHbIe COOTHOIIIe-
HHsA, BRIpajKeHHBIE B OMOMAacce, CO3JaHHOM OPraHH3MAMH KaXKJOr'0 TPOMHUECKOTo
YPOBHA 3a €JUHHIY BpeMeHH. KakgoMy clelyloleMy 3BeHY, HAUWHAA C IPOAY-
IeHTOB, JOCTAETCA 3HAYHTENBbHO MEeHbIee KOJMYeCTBO sHeprum. Hampumep, aaa
TOTO 4TOOBI Macca Teja TPAaBOAKHBIX MKHBOTHBIX yBeaumumaack Ha 100 xr, ¥M Hamo
cwecTk 1000 kr pacruTenbHOH Macchl, a 6aarogaps cwegesasiM 100 Kr macHOM
OHINY XHIHWUKHA MOTYT YBEeJIWYHTEH Maccy cBoero teja Ha 10—20 xr. 3Hauur, Ha
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Puc. 264. I[ToTok aHepruy B 3KOCUCTeMe 9epe3 TP TPohHYeCKHX YDOBHA MUINEBOH IenH:
II_— BanoBas nepBHYHAA NpoAyKImsA; [T, — uncras nepswdHas npoaykuus; I1,, IT, —

B

BTODHYHASA IPOAYKIMA KOHCYMenToB; P, P, — panmos nuraHus koHcymenTos; 1, /1,
Jl, — Tparel Ha Abixanue; H — HEMCIOIB30BAHHASA JHEPrHA; 9 — BKCKPEMEeHTEI

co3gaHMe 1 Kr MAacchl CBOEro Tejla PACTUTeNbHOAJHBIE KUBOTHBIE 3aTPDAYHBAIOT B
10 pas Gospime COJTHEUHOI dHEPruM, 4eM PacTeHHsd, a IJIOTOANHbIE XHBOTHBIE —
B 100 pas 6onbpme. Eciu B cooTBeTcTByIOMEeM MaciTabe rpaduyecKd H300DasuTh
9TH BeJIMYHHBI 10 KaXKJ0OMy TPOPHUECKOMY YPOBHIO 3KOCHCTEMBI U PA3MECTHThL MX
B IOPAAKE 3aBUCHMOCTH, TO IOJYYaTCA 3KOJOIHYECKHEe IHPAMUIBI.

JKogornyecKMe MUPaMHILL. PasiuuaioT TpU THIA IK0N0ZUYECKUX nuUpamud —
gnces, buomMacesl ¥ sHeprun. OCHOBAHMEM IIUPAMUJ CAVIKHUT NepPBBIH TPOQHIECKHE
YPOBEHB, a MOCHeVIOIIHe YPOBHM 00pasyioT aTa)Ki M BePIIHHY.

IHupamuda 4uces oTpakaer yucsgo ocobeil Ha KaKI0M TPOGOHYECKOM YPOBHE
axocucTemMbl. COrJIacHO MpaBUIy IHpPaMUALI Yuces obijee 4ucao ocobeil, yaacTsy-
IOIIUX B MHINEBBIX IeNfAX, ¢ KasKIbIM BBeHOM yMeHbInaeTcs (puc. 265, I). dro cea-
33aHO C TeM, YTO XMIIMHUKHN KPyIHee 06beKTOB CBOEr0 MUTAHHUA H IJIA MOANePIKaHuA
JKHBHY OJHOTO XHUIMHHKA HYMHO HECKOJIbKO epTB. M3 aToro npasmia ecTs HCKIIIO-
YyeHWA — Te caydad, Korja 6oJjiee MeJKNe XUIHUKH, HAIPHUMep BOJKH, XHUBYT 34
CUET IPYIIIOBOI 0XOTHI Ha Gojlee KPYNHBIX KHBOTHLIX, Hanmpumep Joceit. B axocu-
cTeMax JecOB YMEPEeHHOro 0fca, B KOTOPBIX NPOAYIeHTaAMH ABIAIOTCSA AePeBbi, a
KOHCYMEHTaMH IIePBOTO HOPAAKA — PACTUTEJLHOAAHbEIE HACEKOMEIE, YHUCIEHHOCTD
TMOCJeHUX BERIIIe, YeM IpoAyIeHTOB. IlnpaMuma duces TaKOH 9KOCHCTEMbBI OKA3bI-
BaeTCs NepeBépHYTON BepmImHO# BHuSZ (puc. 265, II).
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IMupamuda 6uomaccy. TOKA3LIBAET KOJIMYECTBEHHBIE COOTHOIIEHHS DroMace op-
TAHU3MOB KaMJ0ro TpOQUYECKOro ypoBHA aKkocucreM. CoriacHo OpaBHIIy THPAMH-
nel GroMacchl CyMMapHas Macca pacTeHMi OKasplBaeTca GOMBbINe, YeM Macca BCeX
PacTUTeNbHOANHBIX KHUBOTHBIX, a Macca TeX, B CBOIO ouepellb, IPEBhINIaeT Maccy
XUIIHUKOB. Ec/l OpraHM3Mbl He CAHIIKOM CHJIBHO PA3IHYalOTCs 0 pasMepy, To,
0003HAaYMB Ha TPOGHYIECKHX YPOBHAX 0OMIYIO Maccy ocobeil, MOMKHO IMOJTYIHTh TH-
nu4YHy0 nupaMugy. OZHAKO eclIH OpraHu3Mbl HUSNINX YPOBHEH MeJabue Mo pasMe-
paM OpraHM3MOB BBICIIHX YPOBHEM, TO MOJIy4aeTcs NepeBépHyTas nupammuga OHo-
maccel (puc. 265, III). Hanpumep, B BOAHBIX 2KOCHCTEMAaX OTKPBITHIX H INTyGOKHX
BOJOEMOB OPOAYHIEHTH — ONHOKJIETOYHEIE BOAOPOCIM — HeBeJMKH IO pasMepy H
HMEIOT KOPOTKHWH JXKH3HEHHBIH ITHKJI, H03TOMY UX OMOMAacca BCerja MeHbIIe 6Ho-
MacChl KOHCYMEHTOB IIepBOTro nopanka. Bechk npupoct 6moMaccsl BOJOpPOCIeH, T. e.
OPOAYKIHA 3KOCHCTEMBI, CAYXXHUT MHIIEH PACTHTENbHOAJIHLIM BONHBIM XHBOT-
HEIM — paKo0o0pasHBIM, MOJUTIOCKAM, PhIOAM H [Ap., KOTOPBIX XUIHUKK MOEIA0T
Me/JIeHHee, II03TOMY HX 0HoMacca B 9KOCHCTEME HAKAILJIMBAeTCH.

ITupamuda snepzuu OTpa’kaeT KOJIMYECTBO SHEPIHHA, cofepKanieiica B THIIe Ha
KayXJ0M TpouuecKoM ypoBHe. VI3 TPEX THIOB SKOJOTHYECKHUX [IHPAMH IHPAMHIA
aHepruu jJaér Hanbosee MOJHOE IPEACTaBIeHHe 0 (PYHKIMOHAJBHON OPraHmsaIlnn
9KOCHCTEMBI, TAK KakK YHCJ0 M OmoMacca OpraHM3MOB, KOTOPLIE CJATal0T KaKoii-
an00 YypPOBeHB B TeX MJIM UHBIX YCIOBHAX, 3ABUCAT He OT KOJMYECTBA (DMKCHPOBaH-
HOH 3HEepPIuH, a OT CKOPOCTH IIPUPOCTa GUOMACCHI, T. €. OT HPOAVKIMY SKOCHCTEMBI
(puc. 265, IV, V). B 1poTHBOIOJI0KHEOCT: MUPAMUIAM YKCe] ¥ GHOMACCHI, OTPANKAT0-
IIUM CTATHKY 3KOCHCTEeMEI (KOJHMIecTBO OPraHM3MOB B JaHHBIA MOMEHT ¥ KX Maccy),
NHpaMHU/a 9HEPIHH IOKAa3bIBaeT TUHAMAKY TIPOXOXKIeHUA SHEPIUHU Yepes OHUIeBYI0
nens. Ha dopmy aToit mupaMuasl He BAMAT pasMepbl H WHTEHCHBHOCTL MeTabo-

| ] ]
Nyr |4 Nec Osepo

v Vv SHeprua
foatmns KIbK/M2 - rop
r/mZ - rog Mone Jiyr a ) 88
0.01———J3 3_]-——-—-—-— 1603

Puc. 265. Oxonormueckue nupamugss: I, II — uncen; III — 6uomaccer; IV, V — sHeprun
A1l PA3NMIHEIX DKOCHCTeM (DasHBIM MBeTOM 0003HAYEHEI TPOhHUECKHe YPOBHH)
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nu3Ma ocobeif, M eclIM yuTeHLl BCe MCTOYHMKM DHEPTHH, MUpaMuaa Oyner HMeTh
runHYgHEEH BuA. COrjacHO NpaBHAY NHPAMH/bI dHEPruHd, cHOPMYIHPOBAHHOMY B
1941 r. amepukadcKkuM yuénsiM Palimoanom JImEgeMaHOM, ¢ f0jIee HUBKOTO
TPOdUUECKOTO YPOBHS Ha GoJiee BhICOKMIA mepexoauT okomno 10 % moToka sHEpPriH,
a obIee YMCJIO CAMUX YPOBHEH He MOKeT IPEeBBIIIATh IIEeCTH.

Bce TpH 9KOJOTHYEeCKHe MHUPAMHIBI — YHCes, DMOMAacCHl ¥ 9HEPIHH — BhIpa-
JKAIOT B KOHEYHOM HTOTe dHepreTHYecKHe OTHOIIEeHHS B DKOCHCTEMaX, H eClIH Iep-
BEHIE [Be IPOSBJIAIOTCA B cOOBIIECTBAX C ONPe/eIEHHOH TPOhHUIECKO# CTPYKTYPOH,
T0 mocsenHAsA (IMpaMHUJa HEPrUH) HMeeT YHUBEPCAIbHEINA XapakTep. 3HaHUe 3a-
KOHOB OMOJIOTHYECKO# NMPOAYKTHBHOCTH S9KOCHCTEM, BO3MOMKHOCTE KOJIHMIECTBEHHO-
ro y4éra IOTOKA PHEPrHy HMeIOT NPAKTHYeCKOoe 3HAUeHHe JUIA UCIOJIb30BaHUA qe-
JIOBEKOM TIPHPOAHBIX M MCKYCCTBEHHBIX DKOCHCTEM — OCHOBHOI'O MCTOYHHKA 3ama-
COB IMHIIEBHIX M HMHBLIX pecypcoB Ha Hameil miaHeTe. Heo6xoAiuMo XOpOIIO Ipej-
CTABAATH AOIYCTHMbIE Tpeesbl H3BATUA PACTHTENLHOR M JKMBOTHOH OHOMACCHI,
yTOOLI HE MOJOPBATH IPOAYKTHBHOCTE 3THX 3KOCHCTEM.

IMokasameau 3kocucmem: buomacca, npodyxyus (npupocm Guomaccst); Ouo-
nozuveckas npodyKmueHOCMb IKOCUCMEM: 6410644 NEPEULHAL NPOSYKYUR,
YUCMaA NepeutHan nPpodyKyUA, 6MopuLHas NpodyKyus; mpams. Ha JvLxanue;
JK0oN0ZUYECKUE NUPAMUIbL: Huces, 6UOMACChL, IHEPIULL.

Bonpocekl U 3apaHus

1. YTo nokasbiBaioT BMomacca 1 NPoAyKUMa akocucTem? Hem 06LACHAIOTCA pasnuyms tuo-
MacChl U NPOAYKLMWM 3KOCUCTEM CylumM v MupoBsoro okeaHa?

2. OxapakTepwusyiTe OCHOBHblE nokasaTeny 61Monoru4eckon NPOAYKTUBHOCTM 3KOCUCTEM.
Yem pasnuyalotcs Mexay coboit Banosas nepeuyHan nNpoaykums, YMcTaa nepsuyHan npo-
LYKUMS 1 BTOpPUYHas npoaykuma? C AeATeNnbHOCTLIO KaKuX OpraHu3Mos ceszaHa Guono-
rnyeckas NnpoAyKTMBHOCTE 3KocucTem?

3. TMMpoAyKTUBHOCTE 3€NEHBLIX PAaCTEHWA pa3nunyHa B pasHbiX 3KOCUCTEMAX. Ha 1 m?B rog
BO BNIAXHOM TpoOnuyeckom necy oHa cocraenset 2200 r cyxoro BelecTea, B TyHOpe —
140 r, 8 okeaHe — 125 r, B nycTbiHe — 3 . O6bACHWUTE 3TO ABNEHMKE.

4. Mo kapte Ha BTOpoM dop3aue y4ebHVUKa BLIACHUTE BENWYMHY NEpPBUYHOIA NPOAYKLMN
3KOCUCTEM Cylun U Mupogoro okeaHa. OBbRCHMTE, OT YEro OHa 3aBUCUT.

5. YTO OTpaxaloT 3KONOrMYeckue nupamMuasl dmucen, Guomaccs n aHeprum? MNepedncnnte
OCHOBHbLIE NPABMNA 3TUX NMpamua, UCMoNbL3ys Ans oTeeTta puc. 265. Kakoe npaktuye-
CKOE 3HA4YeHWe MMeloT npasuna nupaMua Ans yenoseka?

6. [oyemMy HeKOTOpblE W3 BKOMOrMYECKUX NUPaMUA UMEIOT NepeBEPHYTHIN Bnn? Kakas
13 IKONOMMYECKUX NUPAMUI YHUBEPCanbHa U HE 3aBUCUT OT TPOPUYECKOWN CTPYKTY-
pbl 3kocucTembl? MNpuBeaUTE NPUMepsLl TUMWYHBIX U NEPEBEPHYTLIX 3KOIOTUYECKUX
nupamua,.

7. B kakux oBnacTax 4enoBe4eckoi OesTenbHoCTW HeobxoauMbl 3HaHWA 3aKoHOB Guono-
rMYECKOI NPOAYKTMBHOCTM 3kocucTem? OTBET NPOVNNIOCTPMPYATE NPUMEPaMK.
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§60. CeoiicTBa OMOreoueHo308 U AUHAMUKA

coobuecTs
=) BcnomuuTe, yTo Takoe GuoreoueHoa. M3 KkakMx KOMMOHEHTOB OH COCTOWUT?
- Kakyio pons B CylecTBoBaHWM GMOreoueHo3a MrpaidT ero KOMMOHEHTLI?

Buoreonenossr cyIecTsyoT Ha OIpeeIEHHON TEPPHTOPHH 3eMHOM TOBEPXHOCTH
U CIIOCOOHBI BBIIEDIKHBATE USMEHEHNA, BHOCHMBIE X KOMIIOHEHTaMH. CII0KHBITHECS
GHOreoIeHO3h! OTINYAET LEJOCTHOCT, CAMOBOCIIPOR3BOACTEO, YCTOHIHBOCTh, CAMO-
PEryJIAnMs, a TAKKe CIO0COOHOCTE COOBIecTBa OPraHu3MOB GHOTEOIEH03a K UK ITH-
YeCKHM M IOCTYHATEeJbHEIM M3MeHeHHAM.

CroiicrBa Omoreounenosos. JI060i 6uoreoneHos obJiafiaeT yeocmHoOCmbI0, No-
CTUraeMoii KPyroBODOTOM BEIleCTB W HOCTYILIeHHeM dHeprun. CorHeTnas 9HEprus,
BOJA ¥ MHHEpaJbHbIe BellecTBa, AKKYMYIUPYyeMble IIPOAYIeHTAME, HCIOJIB3YIOTCA
AJIA JKUSHeIeATeIbHOCTH KUBOI0 KOMIIOHeHTa OGuoreonenosa. Iluma, He yecBoeHHAA
KOHCYMEHTAMH W YIAJEHHAA BO BHEIIHIOI CPeNY, OPTaHHMYECKHE OCTATKH 3HBOT-
HOTO ¥ PACTHTEJbHOTO HPOHCXOMKIEHHA MHHEDATH3YIOTCA DPeAYIeHTAMH H CHOBA
BOBJIEKAIOTCA B KPYTOBODPOT BEIECTB. ¥ IVIEKHCJBIN I'ad BRIZEAAETCS BO BHEIIHIOK
Cpeay IpH JBIXaHWH BCeX OPraHM3MOB GHOreoIeH03a, & TAKIKe MCIOIb3YeTCH Ipo-
AyneHTaMu A4 (porocuHTe3a. ATMOChEPHEIH KMCI0POA, noTpebaseMblit aspobaMu
IIpY ObIXaHWY, BOCIOJHAETCHA BO BHEIIHeH cpesie Giarogaps nponecey GoToCHHETE3a.

Buoreonenossl cnocobHEI K camosocnpouzeodcmay. B ocHOBe 3TOTO CBOMCTBA Jie-
HUT CIIOCOOHOCTH OPTaHU3MOB K PasMHOMkeHu0. CymecTByoT OIaronpHUATHLIE A
Pa3MHOXKEeHHUs Ce30HBI, KOTa YHCIEeHHOCTEL 0coDeil pasHEIX BHIOB B GHOTeOIeHO3e
BO3pacTaer, u HeOJIArONPHATHEIE, CBA3AHHbLIE C YMEHbIIEHHEM MX YHCIeHHOCTH.

Buoreonenossl 061azanT yemoiwusocmbio, T. €. CIOCOBHOCTHIO BEIIEDKHBATH
H3MEHEHH#A, BhI3BAHHBIE DA3HBIMH BO3ZelCTBUAMH. BHOreoneHos cumramoT ycroii-
HTHBBIM, €CIH yMeHbIIeHHe GHMOMAacChl OPraHM3MOB KaKJOr0 TPOYHUUIECKOro ypos-
Hsl, BHI3BAHHOE M3MeHeHHeM abHOoTHYeCcKOi cpeibl, PABHO IPHEMEpPHO IIOJOBHHEE 61o-
MAaCCBI OPTaHU3MOB HNPEABINYIEro TPOdOHUIecKoro yposHs. Hanpumep, opu yMeHb-
IIEHHH KOJTUYecTBa ocaakos Ha 50 % macca IPOAYLEHTOB CHHIKAaeTCH B Ipejeaax
25% , TpaBOANHBIX KOHCYMeHTOB — 12,5 % , XHIIHEIX KOHCYMeHTOB — 6,2% u . 1.

s 6uoreoneH0308 XapaKTepHa camopezynayus, T. e. CocoOHOCTE BOCCTAHAB-
JIMBaTh CYIIeCTBOBABIIIee DaHEE DABHOBECHE U CBASK MEMY OCHOBHEIMH €0 KOMIIO-
HEHTaMH II0CJIe IPUPOAHOTO UM aHTPONOIeHHOro BosneicTBuA. Hanpumep, BrIcO-
KM yPOKaH CEMSH e B JIeCY BhISHIBAET POCT YHCJEHHOCTH OEI0K, YTO HBIAETCH
OPHYHHON yBeIHUeHus YHCICHHOCTH MX BPAroB — KyHHIN. Takum obpasom, XwHII[-
HHKH PETYJIHPYIOT YHCIEHHOCTh CBOHX JKEPTB, JesATeJLHOCTh TPABOAAHBIX KHUBOT-
HBIX BJIMAET Ha YHUCJIEHHOCTH PACTeHHIl M T. 1.

Buoreoneno3s! cIOCOGHEL K CAMOPA3EUNUI0 — IAKIAIECKHM 1 IOCTYHATEeIbHBIM
H3MEHEHUAM, BbI3BAHHBEIM NEHCTBHEM DA3IHYHLIX GAKTODOB, B IIEDPBYIO ouepens
JKHBOTO KOMIOHEHTa — OHomeHo3a (coobljecTsa OpraHM3MOR). Paccmorpum artu
H3MeHeHUA GuoreomeHnosos 6osee moapPo6GHO.
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IMukIuuecKkHe H3MeHeHHA B Omoreomenosax. K yuwauuecrwum, WIn perymnsap-
HO TIOBTOPAIONIUMCH, U3MeHeHUuAM B GUOreoneHo3aX OTHOCAT CYyTOYHBIE, CE30HHbIE
u mHorosnerHue. CyTouHBle H3MEeHEHHUA CBA3AHBI C 3aKOHOMEDHBIMH IepHOAHYE-
CKUMH CMeHAMHY JHs W HOYM, a Ce30HHBIE — CO CMeHO# BpeMéH roja (60HMOpUTMEL).
B TeueHHWe CYTOK V PACTEHHI M0-PA3HOMY IPOXOAAT IPOIEcChl POTOCHHTE3a H HC-
napeHUs BOALL (TPAHCHHPAIIMHU); ¥ YKUBOTHBIX MEHAETCH HOBeJeHHe: ONHH U3 HUX
foJslee aKTHBHEIL JHEM, IPYrHe — B CyMepKH, 4 TPETbH — HOYBIO.

Ce30HHEIe U3MEHEeHHA IPOABJIAKTCH B OCEHHEM JHCTOIIale Y MHOTHX JepeBheB,
OTJIéTe M IpUIETe IepeléTHRIX nTul. C HacTyILIeHneM OCeHH OTMHUPAIOT OJHOIETHHE
TpABHI, & MHOTOJIETHUE IIEPEXOAAT B COCTOAHME IIyGOKOT0 NoK0s. X0IOAHOKPOBHbIE
JKUBOTHBIE TIOJBEPraloTCs XO0JIOL0BOMY OIElleHeHHI0, 4 HeKOTOphle TeILIOKPOBHEBIE
SKHBOTHBIE MHTPHPYIOT Ha 10T, IepeKod4EéBeIBalOT B Gosee 6iaronpHATHBIE MeECTO-
oBUTAHHS, BOAJAIOT B CIAYKY HJIH B 3UMHHH COH.

C IPHUXOAOM BeCHBI BUIOBOM, a 3aTeM U YHUCJIEHHEIH COCTaB OPraHM3MOB Guore-
OIleHO3a BOCCTaHAaBJIHBaeTcs. Tak, B IIMPOKOJIHUCTBEHHOM JIeCy 3allBeTaloT IepBO-
[BeTHl — BeTPEHHIILI, XOXJATKH, I'yCHHBIH JyK (puc. 266).

IocTynaTeasHbIe U3AMEHEHHA COOOMIECTE — CYKIecCHH. 3aKOHOMEDHBIN [1poIiece
npeBpAaIleHus OJHUX COOBIIECTB OPraHU3MOB OHOTeoNeH030B B IPYTHE B HANPaB/Ie-
HUY OBHIMIEHAS UX YCTOHUYHMBOCTH HABHIBAKOT CYKueccuell (OT JIaT. Successio — mnpe-
emcrBeHHOCTH). TepMuH «cykmeccus» 6uu1 npegoxen I'. Kayacormom B 1898 r.
s 0603HAYEHNA CMeHBI (DHTOIEHO030B — C000mecTs pacTeruii. OCHOBHAA IPHYHHA
cyKIeccHit — HecHaIaHCHPOBAHHOCTH KPYTOBOPOTA BEIECTB B COOOIECTBE OPraHu3-
MOB. PazIuyuamT CYKIEeCCHH IepBHYHBbIE U BTOPUYHLIE.

ITepsuunbie cykyeccuu HAYMHAKOTCA HA YYACTKAX, JHNIEHHBIX MOYBBI U pac-
TurenbHOCTH. Hanpumep, Ha TOJBIX CKajdax
ocTpoBa, 00pasoBaBIIerocs B pea3yJjbTarTe BYJ-
KAHMUEeCKOI'0 M3BEDIKeHHd, BHaAYaJe IMOCeNsd-
0TCA HaseMHEBEIE BOJZOPOCTH H JNUIMaWHHKH,
KOTOpBIe 00PasyIOT NnuOHepHble coobwecmad.
B peayaprare paspylieHus MaTePHHCKOM NOpoO-
Abl (3aMep3aHus U OTTAUBAHMSA BOJLI, CKATLIHBA-
omeiica B paciieIHHaX; AeHCcTBUA KHUCJIOT, BBI-
NesIgeMBIX TAIIARHAKAMY) IPOUCXOAUT 00paso-
BaHKe IOYBEHHOTrO cod. OTMuparoiye Juman-
HUKH oforamarT 00pasyroIylca II0YBY Opra-
HUYEeCKHMH OCTATKAMH. BriociecTBHH Ha 3TOM
mecTe nospaswTes Mxu. OJHOBPEMEHHO € JIH-
MmafHMKaMH ¥ MXaMH TEeDDHTODHIO 3acelIfloT
MeJIKHe HaceKoMBbIe, IayKH U ApyrHe 6ecmosso-
HOYHBIE sKUBOTHEIE. [lajiee CTAHOBUTCA BO3MOMK-
B MIMPOJIMCTBEHHOM Jecy: BecHa HBIM TIPOPACTAHHE 3aHECEHHEIX BETPOM CeMAH

(crera), 1eto (cupasa) MeJKHX VKOpPeHAIOIUXcA pacTeHHH (ogHOJer-

ConHe4HbIA
‘,\WV

ConHeyHbIn
=.__CBeT

Puc. 266. Ce3oHHBEIE H3MEHEHHA
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HHUX M MHOTOJETHHX TPaB), YBeJUYeHUe BHIOBOTO COCTABA U YHCJIEHHOCTH IOYBEH-
HBEIX 0ECIIO3BOHOYHBIX YXKHUBOTHBIX, DACTHTEILHOAJHBIX HACEKOMEIX, MOJUIIOCKOB U
ap. C HaKomIeHHEeM B IIOYBE IE€PErHOsA U MOBBINIEHHEM €€ BJIAXKHOCTH IOCTEIeHHO
dopMHUDYIOTCA JyTa ¥ CTENH, 3acesiAeMble PA3JIHYHBIMH T03BOHOYHBEIMH XHBOTHBI-
MM, OTHOAMHA X MJIEKOIHTAIOIHMH,

Bmopuumble cyKyeccuu TPOUCXOAAT HA MeCTe CYIIeCTBOBABIIMX paHee coo00-
IIecTB IOCJie UX HapylmeHUA (JecHOro mosKapa, BHIDYOKH Jieca, BhIIaca CKOTA H
T. A.). Takue cykneccun IpoTeKaioT ObICTpee, YeM NePBUYHBIE, TAK KAK B HAPYIIEH-
HBIX COODIIeCTBaX COXPAHAIOT CeMEeHa, CIIOPEI, MOJA3eMHbIe OPraHbl PACTeHHU, IOKO-
ALHEeCH CTaJHH HACEKOMBIX H AP. BOJBIIMHCTBO BTOPHYHBIX CYKIIECCHH BHEI3BAHLI
JleATeTbHOCTBIO YeJI0BeKa, I09TOMY MX HA3BIBAIOT AHMPONOZEHHBLMIU CYKYECCUAMLL.

PaccMOTpEM KOHKDETHEIH IPEMep AHTPONOreHHOH cyKkneccun (puc. 267). Ilocae
BRIPDYGKH €JIOBOTO Jieca YCIOBHSA CPeflbl M3MEHAKTCH HACTOJNBKO, YTO €JIM He MOTYT
BHOBb 3aCeJIUTh CBOOOAHYIO IIoma k. CBA3aHO 9TO C TEéM, YTO HA OTKPBITBIX Y4ACT-
Kax BCXOJBI eJIM ILJIOXO IePeHOCAT BeCeHHHe 3aMODPO3KH, YPe3MEePHBIHA COMHEeUYHbIH
Harpes H He MOI'YT KOHKYPHPOBATh ¢ OyiiHO pACTYIIMMH CBETOIOOMBEIMH PACTeHHA-
mu. ITepBrle roasr Ha rapAax ¥ BEIDYOKAX rOCIOJCTBYIOT HBAH-YAM, BEHHUK U JpYIHE
TpaBhl. 3aTeM HA TAKHMX YYACTKAaX MOABJIAIOTCA BCXO/LI JepeBbeB — 0epésnl, ocu-
HBI, a MHOTJA U cocHBEI. X cemeHa Jerko pacupoctpaHsaiTcea BerpoM. Iloapacras,
MOJIOABIE IePeBIa BRITECHAIOT CBETOJNIOOMBLIE TPABLI, HA MECTe KOTOPBIX HOCTEIeH-
HO opMHpYeTcAa MeJKOJHUCTBeHHBIH MJIH COCHOBRIH Jiec, a TaAKKe CO3JaiTCs YCJIo-
BH#, OMaronpuATHEIE AJA BOCCTAHOBJIEHHS €JI0BOrO Jeca. Enb — TeHeBLIHOCIHUBOE
JlepeBo; XOPOIIO PACTET B OKPYKeHUH Gepés, OCHH M COCeH, KOHKYPHDYA ¢ HUMH 3a
BJIATY ¥ MMHEpAaJbHbIE BellecTBa NOYBEI. [JOCTHIHYB BepXHero aspyca, eJld B KOHeu-
HOM HTOTe IIOJHOCTBIO BRITECHAIOT CBETONIOOMBEIE IepPeBhs, W HA MECTe CMeIIaHHO-
TO jleca BOSHMKAET TEMHOXBOMHEIM — eJIOBBIM Jiec.

IIpu oTcyTcTBHM HAPYUIEHHH CYKIECCHs 3aBeplIaeTcs o0pasoBaHHEM 3Dejoro
coobiriecTBa, KOTOpoe aMepUKaHCKuil yuéneulii @®penepurk Kiaementc B 1916 1.
NpeIJIOHJ HAa3bIBAThE KauMarkcHuim (OoT rped. klimax — necrtHuna). Emossii
Jlec — KJIHMMaKcHOe coobmecTBo. Kpyroropor BeljecTB M MOTOK 3HEPIrHH B HEM
c6araHCHPOBAHEI, ONHH OPraHU3MLI MCHOJIL3VIOT NPOAYKTH KHU3HEJeATeJbHOCTH
apyrux. KaumakcHble coobmiecTBa CIOCOGHB! K AJTHUTENLHOMY CAMOIOAAEePIKAHUIO
B COOTBETCTBYIOIEM AMANa30He CYIIeCTBYIOIINUX YCIOBHI CPeJbl.

Taxum o6pa3oM, B pesyJbTaTe CYKLEeCCHH BO3HHKAET BCE GHOJIOTMYECKOoe pas-
HOOOpasWe NMPHPOAHBIX COOOIECTB HA HAIIEH IJIAHETe: He3peJbIX, HAaXOAAIIHXCHA
Ha Pa3NIUYHBIX CTAAHUAX PA3BHTHA, U 3peJiblX — KJIHMMAKCHBIX.

Csolicmea 6u02€0UeH0308: YeLOCMHOCMb, CAMOBOCNPOUIBOICME0, YCMOL YL
60CMb, CAMOPEZYNAYUR, CAMOPAIBUMUE; UIMEHEHUS OUOZE0UCHO308; YUKIUYE-
cKue, nocmynamenbHble; CYKUECCUL: nepsuinbie, 6MopuiHbsie (aAHMponozen-
Hble ); coobujecmea: nuoHepHble, KAUMAKCHBLE.



326
naea 9. COOBLUECTBA U 3KOJIOTMYECKME CUCTEMBI

75—80 net 80—120 net

Puc. 267. AHTpOIIOTeEHAA CYKIeCCHMsA — BOCCTAHOBIEHHE eJIbHUKA 110CJ]e BRIDYOKH
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Bonpocbl n 3aganusa

1. OxapakTepuayiiTe OCHOBHble cBOWCTBa OworeoueHo3oB. Kakue npoueccs B npupoge
06ycnoBneHsl NPOSIBNEHNMEM 3TUX CBOMCTB? MpuBeguTe NpUMeph.

2. B 4EM COCTOSIT LMKIMHECKUe nameHeHus B GuoreoueHosax? MNpueeauTte npumepsl cy-
TOYHBIX, CE30HHBIX M MHOTONETHBIX U3MeHeHWiA. KakoBbl MX MPUHKMHBI?

3. Y710 Takoe cykueccus? Hem nepeuYHbLIE CYKLIECCUWM OTIMHAIOTCH OT BTOPUYHBLIX? MNpuBe-
AuTe NpUMepbl NEPBUHHLIX U BTOPUYHBIX CYKLIECCUNA.

4. OnuILKTEe KOHKPETHYID aHTPOMOreHHylo cykueccuio. JeaTenbHoCTb Kakvx OpraHu3mMoB
NpWBOAMT K CMEHE 0AHOro cooblecTsa apyrum? HYem 3asepluaerca cykueccma?

5. Yem 3penoe (knumakcHoe) coobLLECTBO OTIMHAETCH OT He3penoro? Mcnonb3ya oonon-
HUTENbLHYIO NnuTepatypy 1 MHTEpHET, BbIACHWTE, Kakue 3penbie coobliecTsa xapakrep-
Hbl An9 Balwei MecTHOCTU. PeaynstaTtel paboTel odopmute B BUAE NpPOeEKTa.

§61. NpupoaHbie 3KOCUCTEMbDI

) Paccmotpute puc. 268, 270. N3 kKakMx KOMMNOHEHTOB COCTOAT M306paXEHHbIE
=P, Ha PUCYHKax NPUpPoaHbIe 3KocUcTeMBI? Kakue opraHnuambl ABAAIOTCA B HUX NPO-
= OYUEHTaMW, KOHCYMEHTaMK U peayueHTamu?

Beé pasrooOpasue IPHPOSHBIX COOOIECTB HA HAllel miaHeTe 0O0pPasoBaHO BOJ-
HBIMH ¥ HaseMHBIMH dKocHcTeMaMU. BojgHble coo0llecTBA HA3LIBAIOT 2UIPOUEHO-
3amu (ot rpeu. hydor — Boma u koinos — o0Om{Wil), OHH ABJAIOTCA COCTABHOM ua-
CTBIO Pa3JUYHBIX 600HbLX dKocucmem. HazeMHBIe coobiiecTsa OPraHU3MoB 06pasy-
0T IKOCUCMeMbl CYUil, KOTOPBIE B TPAHUIAX OIPEeNeIEHHOI'0 PACTHTEIBLHOIO Co00-
mecTBa — (PUTOmEHO03a — eImjé HasbIBAIT OMOTEeOmeHO3aMMu.

Jxocucrema oszepa. BogHble aKocucTeMEBl BXOLAT B cocraB MupoBoro oxeasa,
3aHUMAIOIero BMecTe ¢ MOPAME U MX facceliHaMu okon10 71 % IoBepxHOCTH 3eM-
HOTO mapa. BoaHbIe SKOCHCTEMBI XapaKTePH3YIOTCA DOJBITHM pasHooOpasueM.
Pasnuuaror sKocHCTEMEI OTKDEITEIX BOJ U Io0epesuii, pex, 03ép, npynos, 6oJoT,
IellepHBIX BOMOEMOB M JAp. PaccMOTpHM B KadecTBe MpHMepa IKOCUCMEMY 03epd
KaK OJIHY M3 CAMBIX PACIpPOCTPAHEHHBIX B yMepeHHOM mosce (puc. 268).

AbmoTudeckas cpefia o3epa IpeICTABIeHA BOLOMH, PACTBODEHHLIMHE B HEell MUHE-
PaJbHBEIMY BeIleCTBAMH, KHCJIODOJOM M YIJIEKHCJIBIM ra3oM. K aToi cpefe raxxe
MOXHO OTHECTH TeMIIepaTypy, CBeT, AaBjJeHNe, KOTODhIe OKAa3bIBAIOT CYIIECTBEHHOe
BIMAHWE HA HU3Hb BOJAHBIX obmraresneil. 'MApOIEHO3 03epa COCTABIAIT PasHO-
ofpasHbIe OPraHM3Mbl, MKUBYIHE KAK B TOJIIE BOALI, TAK M HA €€ IMOBEePXHOCTU U
Y AHa. HPOHISBO,D;HI:IM FHBOT'O M HEXXHUBOI'O KOMIIOHEHTA 3KOCHUCTEMBI 03epa ABJIAeT-
CA I'PYHT, B COCTAB KOTOPOI'0, IOMHUMO HEOPTAHUYECKHX COeJUHEHMII, BXOJAT 0pra-
HHAYEeCKHEe OCTATKH OTMEePIIUX PACTEeHHWH U NOTMOIIHMX >KHBOTHEIX.

OcHOBHOH HCTOYHHK 9HEDPIHH I 9KOCHCTEMEI 03epa — COJHe4YHBIH cBer. OH
MPOHUKAET CKBO3b TOJIIY BOIBL H HUCIOJL3YETCS MNIaBHLEIMH NPOAYIIEHTAMH 03epa —
ONHOKJIETOUHEIMH BOJOPOCHAMH U IHAHOOAKTEDUAMM, COCTABJIAIIUMHA (umo-
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Puc. 268. Tpoduueckas ceTh SKOCHCTEMEI 03epa

naankmon (ot rped. phyton — pacrenmue u planktos — Onysparomuii). Bruomacca
DUTONNAHKTOHA HEBEJMKA — BCEro HeCKOJbKO MHJIHrpaMm Ha 1 m® BOAbI, HO OH
obJiaaeT BRICOKOH IPOAYKTHBHOCTEIO. PHTOINIAHKTOH ofecnednBaeT CyIlleCTBOBAHUE
B 03epe KOHCYMEeHTOB IIepPBOT0 MOpALKa — MPOCTEHRITNX, MEJIKHUX PadyKoB (JadHwuii,
IIUKJIOOB), 00pa3yIOIuX 300naaHKmon (OT rped. zoon — XUBOTHOe H planktos —
Oaysxgaromnii). 300IJAHKTOHOM MHTAIOTCA OoNee KPyHHBIE KUBOTHBEIE — YePBH-
IJIAHADPHH, BOJHbIE UWIEHHCTOHOI'HE ¥ MaJIbKK PbI6 — KOHCYMEHTHI BTOPOTO NOPAJKA,
cJIy:KAalllHe IMHIel A5 B3POCABIX PBI0 — KOHCYMEHTOB TPEeThero NopAaKa, KOTOPBIX
NoefaT PHIOOSAHBIE XUIMHUKH (XUIMHAS [THIA CKOa), 00pasylonHe JeTBEPTHIH
TpohHIECKHI YDOBEHb S9KOCHCTEMBI 03€epa.

Ha Me/IKOBOZHBIX yduacTKaX 03epa IPOM3PACTAIOT YKOPEeHAIINIHecHa B I'DYHTe
BOJIHBIEe PACTEHHA: KYBIIMHKH, KYOBIIIKY, KAMBIIIH, POro3 H TpocTHHK. Cpeau HUX
HAXOZAT yOeKHIe U MUINY MOJIIOCKH, BOJHEIE HACEKOMBIE H HX JHYHAHKH, PHIOHI,
3eMHOBOJIHEIE H JPYIHe BOAHBIE dKUBOTHBIE. Ha OTKPHITOI NOBEePXHOCTH 03epa BCTpe-
yaroTcd ¢BOOOAHO ILJIaBAIOIME PACTEHHs, HAIIPUMED HACEKOMOANHAA My3bIpYaTKa,
JKHBYT KJONBI-BOJAOMEPKH W JKYKH-BEPTAUYKY, & TaKKe BOJOIIABAIOIINE ITHILLI
(yTkH, TycH, Jebean) U mOTYBOAHLIE 3BepH (OHZATPA, BEIXYXOJE).

Ha gme osepa, I'le MeHbIIE KHMCIOPOLA M HEAOCTATOYHO cBeTa Aas (orocuH-
Te3a, 'NIABHBIM MCTOYHHKOM 3HEpPruu CIYyXKaT OoTMepIIIHe pacTeHHdA H ]:[DI‘HG!]IHB
JKMBOTHEIE, T. €. IeTpuT. B cocrap opraHM3MoB — obuTarened AHA, HA3hIBAEMBIX
oernmoconm (ot rped. benthos — ruybuHa), BXOAAT KUBOTHBIE, MATAIOIIHECHA NeTDH-
TOM — peuHble PAKH, YePBH-TPYOOUHHKH, GaKTepHH-caripoTpodbl, — BBIIOJIHAIONIHAE
B 9KOCHCTEME 03€pa POJIb PeJYIleHTOB.
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3HaYNTEIbHOE BIUAHHE HA KHU3Hb 5KOCH-
CTeMEI 03epa OKAa3BIBAET TEeMIIepATypa BOJEL.
Bnaromapst romy uto nupm +4 °C Boga uMeeT Hau-
6ONBIIYIO IJIOTHOCTH, B 03€P€ B PAa3HOE BpeMsA
roja HabaOnaeTcs eé paccIOeHHe IO BepTHKAa-
au (puc. 269). Tak, Boga ¢ TeMIepaTypoi HUMKe
+4 °C obnazmaer 6oJree HU3KOH ILIOTHOCTHIO, T10-
9TOMY 3MMOH IOJHHMAETCS BBEDX W 3aMep3a-
€T, MOKPEIBAA 03eP0 CJI0eM JbJa, YTO MIPEOT-
BpamjaeT IIOJIHOe InpoMep3aHue. BecHoil cosH-
[Ie pacTaILIKBaeT JIE] ¥ HarpeBaeT MOBepPXHOCT-
HBIe CJIOH BOJEI, KOTODEIE C IPHOIMMKEeHHeM UX
TeMunepaTypsl K +4 °C morpyskaioTcs BHH3, 3a-
CTaBJIASA JIeKAIYIO [0 HUMH 0oJiee X0JI0JHYIO
BOAY HOJHUMATHCA BBEPX. JTOMY CIIOCOBCTBYIOT
BeTep u BOMHEL. OCeHbIO HNPOMCXOLUT 0BpaTHOE
fABJIEHHE: IIEPBBIMH OXJIAXKAIOTCA ITOBEPXHOCT-
HBI€ CJI0H, KOTOPBIE IEPEMEIalTCA BHA3 U BhI-
TeCHAIOT HaBepx Oosee Témnyio Bogy. Takoe Be-
CeHHee M OCeHHee IepeMelIuBaHue BOAEI obecrie-
YMBAET BBIHOC K IIOBEPXHOCTH O3epa MHUTATeNb- Pue. 269. Pacnpesenenne Temmepa-
HBIX BEIecTB, DOTaThIX NOHHBIMHU OTJIOMKEHHSA- TYDHI BOALI B 03epe B PA3HOE BpeMs
MH, B OOHTAIOMMIl y IIOBEPXHOCTH 300TJIAHKTOH roxa
MOMKET CBOOOAHO MCIOJB30BATE MX B HHIINY.

B cBoro ouepear Boga, ImepeMeInarmasca U3 NOBEPXHOCTHLIX CJIO0EB B IPHAOHHLIE,
IPHHOCHT OpPraHM3MaM-pPeAyIeHTaM M APYrHM oOHTaTelsM AHA o3epa HeoOxomu-
MBI ISl ABIXAHUSA KHCIOPOT.

JKocHCTeMa cMemanHoro Jeca. Cpein Ha3eMHBIX IIPUPOHBIX HKOCHCTEM YCIOB-
HO BBIJIeJIAIOT JApeBecHble U TPaBAHHUCTHIE SKOCHCTEMEI. PaccMOTDHM B KauecTBe
IpHMepa SKOCUCmeMy CMEeWAHH020 leca KaK OJHY U3 CAMBIX PACIPOCTPAHEHHEBIX
B yMepeHHOM mnosce (puc. 270).

Baskneiimas posk B BKOCHCTEME CMEIIAHHOTO Jieca IPHHANJIEIKAT APeBECHEIM
pacreHnaM. OHM €O3/a10T OCOGEIH CBETOBOW M TeMIepaTyDHEIH pesxkuM, (DOPMHEDY-
0T JIECHYIO IOACTHJIKY, CAYKAT NPHOeKHINEM M IHINeH JId MHOIHX JKWBOTHBIX,
rpuboB ¥ MHKDOOPraHM3MOB.

ITo 6uomacce B cMemanHOM Jecy npeobIasaoT pa3aMYHbIe BUAbI JePEBBEB: ellb,
cocHa, Gepésa, ocuna, ny6, pabuna, kaéH. McHoabays COMHEUHBIH CBeT B Iporec-
ce (POTOCHHTE3a, OHM CO3/AI0T IIEPBMYHOE OPraHMYECKOE BEIeCTBO, T. €. SABJISIOTCH
OPOAYLEHTaMH 9KOCHCcTeMbl. VX IHMCTBOM, XBoeH, ApeBecHHOM, CeMEeHAMH M IJI0/A-
MH IHTAIOTCA KOHCYMEHTHI IIePBOr0 MOPAAKA — PasJWYHbieé HACEKOMEIe (IyceHH-
bl 6a604ex, MKYKU-JUCTOEABl B KOPOEIHl, JHUMHKHN KYKOB yCadeil), PacTHTE s
HOANHEBIE NTUIEI (IIyXapb, PAOYMK, TeTepeB) U HeKoTophle 3BepH (Geska, jecHas

3uma




330
maea 9. COOBLLECTBA U 3KOJIOrTM4YECKHME CUCTEMbI

Puc. 270. Tpodudeckad ceThb 9KOCHCTEMBI CMEIIAHHOIO Jieca

MEBIIIE, KabaH, J0ck). HACEKOMBIX M MX JMYMHOK II0eai0T BCTPevYarliuecsd B cMe-
[IAHHOM JIeCy 3eMHOBOAHLIE (Dypas Jnaryinka, cepas xaba), HACEKOMOSATHBIE ITH-
sl (Zposn, AATeN, KYKYIIKAa, CHHHANA) H 3BepH (3eMJiepoiika, 6)x), ABIAIONIHE-
cs KOHCYMEHTaMM BTOPOro mopsjaka. MiMu, B CBOKW odYepelb, MHTAIOTCA XHIHAKH:
fAcTpeb-TeTepeBATHUK ¥ KYHUIA — KOHCYMEHTBI TPEThero NopfAjaKa.

OcofBoe MeCcTO B 3KOCHCTeMe CMEIIaHHOIO Jieca 3aHMMAaeT JIeCHAA IOJCTHIKA.
B He#i MOCTOSTHHO WJIM BPEMEHHO OOMTAIOT DA3IHMYHBIE FMBOTHBIE-IeTPUTODATH
(Ho3aeBBIe YePBH, MHOTOHOMKY, KJIEIIU, MOKDHIIBI, JHUHHKH XKYKOB-KYKeTHN 1
Ip.), ToeJaloNie OpraEAYecKrie OCTATKH, a TAK)Ke IJIeCHeBble IPHOBI M MHUJIOCT-
Hble GAaKTEepPHM, BEIIOJHSAIOIINEe POJb peaynerToB (puc. 271). Hacenenune secHoOi
MOACTHIIKH OCOGEHHO MHOTOYMCJIEHHO B TEX MeCTax, rje nousa Gorara zymycon (oT
naT. humus — 3eMJf, TOYBa) — IEpPer{oeM, COCTOAIIMM H3 TéMHOOKPAIIEeHHBIX
YACTHI], COJIEPKAI[MX OPTaHUYeCKHe BellecTsa.

IToCcKOABKO PACTHTENLHBIN omaj o0pasyeTca OCeHbIO, KOTJa TeMIlepaTrypa BO3-
IyXa W MOYBHI TIOHMIKAETCS, TO €r0 PasoyKeHne 3aMeJdeTcsa U OH opMupyer Ha-
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MOYBEHHYIO NOJACTHIKY U3 JIACTHEB, KOTO-
pad CIHYMHUT 3allIATOHN /1A BOAJAOIIUX B
BHMHIOK COAYKY »KHBOTHBIX, HAaIDHEMeEp
€iKeH, JHYMHOK HACeKOMEIX, JIATYIIEK,
Anlepun 1 3Meit. BecHo# ¢ moBeimenu-
eM TeMIlepaTyphl BO3AYXa M IOYBBI YHC-
JIEHHOCTE ITOYBEHHBIX OPTaHU3MOB YBeJIH-
YHBaeTCA W OHM HAUYMHAIOT AKTHBHO Iie-
pepabaTeIBATE PACTHUTEILHEIH ONAJ, IIpe-
Bpamiasd ero B JOCTYIHEIE [ PacTeHUil
MHUHEpaJIbHBIE BelllecTBa.

ITpupoduuvie coobuiecmea: 80dnbie
(zudpoyeHosvt ), HazemHbie (Ouo-
2e0yeHo3bL); dKocucmema osepa,
PUMONAAHKMOH, 300NAAHKNON;
Oenmoc; aKocucmemMa CMeULanHozo
Jaeca; zymyc.

Bonpocbl n 3agaHusa

1. W3 kakux KOMMNOHEHTOB COCTOMT 3KOCW-
crema o3epa? MNoyemy GrMomacca npo-
OYUEHTOB B HEil MeHblue, yeMm Guomac-
ca KoHcymeHToB? OTBET MOsICHUTE.

2. Kakoih daktop abuoTuyeckoi cpenpbl B
HauboNblUEl CTeNeHW BAUAET Ha XU3Hb
akocucTemsl 03epa? KakoBo ero 3Have-
HWE ONS XWU3HW 3KOCUCTEMbI?

3. MMepeuyncnure opraHu3mbl, BXOOSALLME B
cocTtae GUTOMNNAHKTOHA, 300MNaHKToHa
n 6eHTOCa aKocucTeMbl o3epa. Kakosa
MX POSib B XW3HU 3KOCUCTEMBI 03epa?

4. Wcnonesys puc. 268, coctaBsTe U3 op-
raHM3MoOB 3KOCUCTEMbI 03€epa ABe-Tpu
nacTbuLLHbIE U OETPUTHLIE Lienu.

. Kakuve chakTopbl cpeabl onpenensioT
>KU3Hb BKOCUCTEMbI CMELLaHHOro neca?

. [lnecHeBbIA
= rpmd :

Puec. 271. Oburarenu J1ecHONR MOACTHIKK
JKOCHCTEMBI CMEIIAHHOIO Jieca

. Kakue opraHvambl npeobnagatot no 6GMomMacce B 3KOCUCTEME CMELUAaHHOro neca?
K kakoit dyHKUMOHANEHOM rpynne oHW npuHapiexar? Kakoeo ux aHayeHwe?

BUAbI OPraHM3mMoB, oBuTalOLWMX B NIECHOM NOACTUNKe. KakoBo ux 3HaveHne?

5
6
7. Kaxosa posnb I€CHOI NOACTUIKY A5 XXU3HW BKOCMCTEMBI CMELLIAHHOMO Neca? Mepeuncnute
8

. Mcnonk3ys puc. 270, cocTasbTe M3 OPraHM3MOB 3KOCUCTEMBI CMELLAHHOIO Ieca ABe-Tpu

nacTéuLHbIE U OETPUTHbLIE Lenu.
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§62. AHTPONOreHHbi€ 3KOCUCTEeMbI

- PaccmoTpuTe puc. 272—275. M3 Kakux KOMNOHEHTOB COCTOAT M300paXEHHbIe
J/ Ha PUCYHKax aHTPOMOreHHble 3KOCUCTEMBbI? Kakue opraHn3mbl ABNAIOTCA B HUX
NPOAYLEHTaMKN, KOHCYMEHTAMU W peayueHTammn?

B nmpomecce MCTOPHMYECKOT0 PasBUTHUA UeIOBEK MOCTENEeHHO Ipeo0pasoBBIBAJ
IPUPOAY JJIsi CBOMX HY»KJ. VIHTeHCHBHAfA X03AHCTBeHHAA [esATe]IbHOCTh IPHBesa
K 4YacTHYHOH 3aMeHe IPHPOJHBIX dKOCHUCTEM QHIMPONO2ZeéHHbLMU — arpodKOCHCTe-
MaMH H ypOosKocHCTeMaMH, CTPYKTYPA KOTOPHIX CO3/a€TcH, MONJePKHBAETCH
¥ KOHTPOJHMPYETCs YeJIOBEKOM B CBOMX HMHTepecax.

Arpoaxocuceremsr. [Ipumepro 10 % miomanyu DOBEPXHOCTH CYIIH Ha 3eMmie 3a-
HAMAIOT @zposxocucmemvi (OT Tped. agros — MoJe), COCTOAIMe U3 abMOTHYECKOR
cpenbl U azpobuoyeHo306 — co00IIeCTB OPTaHM3MOB, O0UTAIOMHMX HA 3EMIAX Cellb-
CKOXO3AMCTBEHHOr0, 4 TAKXKe JIECHOT'0 N0Jb30BaHUA, 3aHATHIX IOCEBAMH KYJIbTYD-
HBEIX pacTeHHil J1ub0 mocagKaMu JIpeBecHEIX HacakaeHuii (puc. 272).

PacTHTeNbHBIH TOKPOB B ArPOSKOCHCTEMAX IPeACTABNIEeH KAKHM-TO OZHUM I1peoh-
JNANAIOMNM (B cajlax) WAy eIHHCTBEHHBIM (HA II0oJIe) BHAOM JIub0o Jae COPTOM KYJIb-
THBHPYEMOro pacreHus. JIHKopacTyIiue pacTeHudA B arPOIKOCHCTEMAX CTAHOBATCH
COPHAKAMY, ¥ C HUMMU UeJIOBEK BeJET NOCTOAHHYI0 60ps0y. MHOTHE COPHAKH IIPHU-
crnocofJieHBl K JKH3HU PAJOM C ONpEeJeJéHHBIMH KYJIbTYPHBIMHA DacTeHHAMU. Tax,

Puc. 272. ArpoakocHCTeMbI: [10JH, IacTOHIa, caabl
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ConHue | . Oprannyeckue OpraHuyeckue
% BellecTsa BellecTsa
e npofyUeHToB KOHCYMEHTOB

Yao6penus

Puc. 273. KpyroBopoT BemiecTE U IIOTOK SHEPIHH B ATPOSKOCHCTEME

Ha NIIeHWYHEBIX TOJSX BCTPEYAIOTCA BACHIIEK, IILIPEH, 0COT, XBOI. BeipamusaeMbie
pacTeHHA W CONYTCTBYIOIIHE MM COPHAKHM B ArPOSKOCHCTEMAaX SABIAITCA IIPOH3BO-
AUTEeNAMH OPraHMYeCKOTO BelIecTBa — MNpoAyneHTamMu. CHHTe3HpyeMble HMH Op-
rasEu4decKre COeJHHEHUA W aKKYMYJIHPOBAaHHAA 9HEPTHA BOBJEKAIOTCA B KPYIroBO-
POT BeIecTB H sHepreTWYecKHH moTok (puc. 273).

PacturespbHOANHBIE }KHBOTHBIE (IEPBHYHBIE KOHCYMEHTHI), IePeIIe/ e K 1uTa-
HHIO BRIPANTMBAEMBIMH YeJIOBEKOM KYJIbBTYPAMH, HAXOAAT B arPO3KOcHcTeMax 6Jia-
rONpuATHBIE YCJIOBUA, PA3MHOMKAKTCA B OOJBINHX KOJHYECTBAX H MOTYT CHJIBHO
MIOBPEMXJATH KYyJAbTUBHDYEMEIe pacTeHus. TaK, HA NIMIeHHYHBIX MOJISAX CeJIbCKOXO0-
BAHCTBEHHEIM PACTEHUSAM 3HAYUTEJLHELIH Bpel HAHOCAT XJe0OHbIe "KYKH, I'YCeHUIIbI
babouek-COBOK, Nlepenesia, TOJEBKH, MTOJeBEIe MBIIIN, CYCAUKH, XOMAKH; HAa KAPTO-
(heIBHBIX MOJAX — KOJOPAACKHE IKYKH, JKYKH-IIEJIKYHEI; HA KANYCTHBIX MOJAX —
TJIH, TyceHHUIb! Dabouek-OenssHOK. MMeoTCs B arPOIKOCUCTEMAaX W I'PHOBLI-IAPa3HThI,
HalpUMep rojIOBHSA [I0paskaeT NITeHHNY M KYKYPY3y; MyYHHCTAA POCa — KDBIMKOB-
HHUK, cMoOpoguHy; durodropa — Kaprodesabr ¥ TOMATHI.

B arpobuolneHo3e, KaK ¥ B NPUPOSHOM COOOIIECTBe, KOMILIEKCHI OPraHU3MOB,
BXOJANIINE B €r0 COCTaB, XapPAKTEPU3YIOTCHA PA3JHYHBIMH B3aMMOOTHOIIEHHAMH, B
TOM YHCJIe TPOPHIECKHMHA CBA3AMHE, O0pa3yIONIMMH MACTOHUIMHEBIE W JeTPUTHLIE IIH-
meBrle nenu. OQHAKO BUAOBOE pasHOOOpasHe OPraHM3MOB B arpobHomeHo3ax Oef-
Hee, YeM B IPHPOJHBLIX COODIIECTBAX, MOITOMY IHINEBLIE MEMH arpo3KOCUCTEM CO-
CTOAT M3 HeOOJBIIOro YKuca BHAOB (puc. 274).

ATpO9KOCHCTEMEI CO3IAI0TCA YEJIOBEKOM M CIYKAT AJNA MOAYUCHHA DACTHTENb-
HOHM MJIM »KUBOTHOBOJUECKOH mpoayKruu. OT IpAPOAHBIX 3KocucTeM (OMOreoleHo-
30B) OHH OTJIHYAKOTCH CIACAYIOIIUMH 0COOEHHOCTAMH.
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Puc. 274. IlacToumEas nHINEBas Melb arpoduoneHo3a

1. PacTuTenbHEIH MOKPOB B arposKkocucTeMax (pOpMHDyeTCcAa He B IIPOIecce 3BO-
JIOIHH, a CO3/aéTcsa YeJOBeKOM H IIpeCcTaBleH OOBIYHO OJHHUM BHUIOM WK Jae
OJHUM COPTOM KYJBTHBHDYEMOTO PACTeHHS, T. €. MOHOKYAbmypoil (1oJe NIITe NIk,
KapTrodeasa u T. 1.), & TAKKe CONYTCTBYIOIIUMH €My COPDHAKaMH.

2. KoMIIeKchl OPraHW3MOB B arposKocucTeMax (KpoMe KYJIbTHBHUPYEMEIX) 00-
PasyioTeHa B IpOIlecce ecTeCTBeHHOro orfopa, B JeHCTBHE KOTOPOr0 BMeIIMBaeTCH
genoBeK. OH co3aéT onTUMAaJbHBIE YCIOBHSA IJIS BEIPAINUBAEMBIX KYJIBTYPHBIX
pacTeHHi, a BHAbl OPraHU3MOB, He CIIOCOOHBIE MMU IMUTATHCH, BEIMHUPAIOT.

3. Hapsaay c coslHeYHOi# Hepruel B arpo3sKocHUCcTeMax HCIIOJb3yeTCH NOIOJHH-
TeJIbHBIH UCTOUHHK YHEPIrUY, BHOCMMBII YeJIOBEKOM (MUHEDAILHBIE H OPTaHHYECKHe
yoobpeHusa, XUMUYECKHe CPeCTBa 3alllUThl PACTEHHH M T. II.).

4. B arposkocucTeMax He IPOMCXOAUT IOJHOTO KPYrOBOPOTA BelllecTB, HapYIIeH
fanaHC OUTATEIbHBLIX 3JIEMEHTOB, TAK KAK OCHOBHAS HX YACTh BBIHOCHTCH BMeECTe
¢ ypoxaewm. [l Bo3MeneHnsa I0TEPh YeJIOBEK BHOCHT B IOYBY B BHIe yZoOpeHmit
HGOﬁXO}lHMOE KOJIMYEeCTBO IIHTATEJIBHBIX 3JIEMEHTOB.

5. YceToluMBOCTE ArPOSKOCHCTEM 3aBHCHT OT YACTOTHI M CTeIeHHM M3MeHeHHH.
Hambouiee yeTOHYUBEI DOCAAKH MHOIOJIETHUX DACTEHHWIH, HAUMeHee — OJHOJETHHX
KyabTyp. Cpeil KOMILIEKCOB OPraHH3MOB Hanbojiee YCTOHYUBEI 00UTATE TN TOYBbI
M HaCeKOMEbIe, MATAKI[HecHd KYJIbTYPHEIMH DACTEHHAMH.

6. ArposKOoCHCTeMBI PEryJIHPYIOTCA B HNOAAEPKHBAIOTCA YeJOBEKOM (MOJHUB,
BHECeHME yNo0peHni, 6opsba ¢ COPHAKAMHE W BpeIHTeIAMH). B ciaydae oTCyTCTBHSA
HOAJEePKKH arposKOCUCTEMA Pa3PyIIaeTcA M IpeBpalaeTcd B OMOreomneHos (B yme-
PEHHOM KJIHMaTe — B JIeC, B 3aCYIILJIHBOM — B CTeIlb).

Vp6oakocHcrembl. B HacTosAImee BpeMsA MOJOBHUHA HACEJIEHUS 3€MHOIO IIapa
JKHUBET B rOPOJax, U IO IPOTHO3Y YUEHEIX B OIHKalIINe NeCATh JeT YHUCJI0 MOPOXKAH
yBeruguTes 10 75 % . 9To Hensbe:kHO BeJET K PACIIMDPEHHIO ILTOIaneil 2opodcrux
akocucmem, Unu ypbosxkocucmenm (ot jgaT. urbs — ropon), B cocTaBe KOTOPHIX, IIO-
MHMO IIPHPOJHBIX KOMIIOHEHTOB (BO31yXa, BOJbI, MOYBHI, PACTEHHH, XHUBOTHEIX,
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rpuboB, MEKPOOPraHM3MOB), BXOJUT CO3JJaHHAS YEJI0BEKOM ocobas cpefa — TexXHO-
chepa, nmpeacTaBiIeHHAA IPOMBIIIJIEHHBIMA NPEINPHATHAME, aPXHATEKTYPHO-
CTPOMTENLHEIMM O0BEKTAMH, TPDAHCIIOPTOM, KHUJIBIMHY 3JAHUAMA U T. 1.

Texnocepa OKa3BIBaET CYIIECTBEHHOE BAHAHHE HA a0HOTHYECKYIO U OHOTHYe-
CKYIO CpeJlbl TOPOJCKuX sKocucTeM. Tak, BO3AYX MHOIHMX KDPYIHBIX TOPOJOB H3-3a
BEIOPOCOB IIPOMBIIIJIEHHBIX IPEJUPUATHH ¥ aBTOTPAHCIIOPTA COAEPKHUT 3HAUHTEIb-
HOe KOJHYEeCTBO IbLIH, YIVIEKHWCJIOTO M YIapHOrO IrasoB, TOKCHYECKHX a3P030JieH,
9TO ABIAETCHA NPUYUHOH YMEHBINeHUA BHI0BOTO PAsHO00pasua PACTeHUH W AUBOT-
HBIX. BoZa B ropoicKkux BOZOEMAX CHIIBHO 3arpPA3HEHA MPOMBINLICHHBIMH M OBLITO-
BEIMH CTOKaMHK, MMEeT IIOBBIIIEHHOE COAep)KAHHe OPTraHHYEeCKHX BEIleCTB, BBICO-
KYI0 KHMCJIOTHOCTh M HH3KYI0 KOHIEHTDAIIMIO KHMCJI0POAa, YTO JeJaeT eé MAJOIpH-
TORHOM AJIA KM3HHU BOJHEIX oburaresnei. Cepré3Hoe BIWSHHE Ha TOPOJACKYIO Cpeny
OKa3BIBaeT 2JIeKTPOMArHHTHOE U IIIYMOBOE 3arpA3HeHue, BRI3BaHHOe paboTol mepe-
JalomuxX aHTeHH, JUHHI dJIeKTpoIepesad, CTPOUTEILHEIX MeXaHM3MoB u aAp. Ol
OTIYTHBAIOT IUKWUX KMBOTHBIX M OKAa3BIBAIOT OTPHIATEILHOE BO3JeHCTBHE Ha 370-
POBBE YEeIOBeKa.

Cpenn XHBOTO KOMIOHEHTA YPO0OIKOCHCTEM CAMBIM 3aMETHBIM SBJISAETCA 20p00-
ckasn @gaopa (puc. 275, 1). 3enéHrle HACAMK/ICHUA, B COCTABE KOTODBEIX €CTh BHJEL,
YCTOHYHBEIE K HEJOCTATKY BJIATH B IIOYBE M I[IOBLIIICHHOMY COJeD:KAaHHIO colei

Puc. 275. TIpencraBurenu ropojckoit ¢uiopsr u ayaer: I — TOIONL GANTL3aAMIYECKUH;
2 — BopoHa cepad; 3 — rojydb cu3sblii; 4 — MBIIIL JOMOBAA
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(Tomoap Oanb3aMUYeCKHH, KallTaH KOHCKHH, KJIEH aMepDHKaHCKHH), MOTJ0maioT
13 FOPOACKOTO BO3AyXa VIVIEKHCJBIM Ias, BbIAEJAIT KHCIODOJ H JIeTy4He Bele-
cTBa — (urToHIHMARI, yOusaromue GosesHeTBOPHBIX ODakTepuil. I'opojckas pacru-
TeJLHOCTE CIIOCOOCTBYeT MOHHM3AIMH BO3AYXa, 9TO OJAroTBOPHO BJIHAET Ha 3/0pPO-
Bbe YejioBeKa. HampuMep, B ropoJICKUX IIAPKaX COAEP:KAaHUE MOJe3HbIX a3pPOHOHOB
B BO3JyXe B /iBa pasa BEHIIIe, UeM B JBOPAX-KOJIOAIAX, IHIIEHHBIX PACTUTEIbHOCTH.
PacTennsa ropoja TOTJIOMAIOT IIYM ¥ BEINOJHAIOT DOJb MKHUBOIO (pUiIbTpa, 3ajiep-
JKHMBAIOIIEro NELJIb U Pa3JInyHEIe XMMHYeCcKHe coefuHeHNA. B paAje crpad Ha ropoj-
CKHX ra3oHax OCYIIEeCTBJAeTCH IOCEeB BHAOB TPaB, OYHINAIOIIAX IOYBY OT 3arpss-
HEeHHA THXKEIBIME MeTaldaMi. PacTeHus 0Ka3kIBAIT H 3CTETHYECKOe BO3JelicTBHe
Ha JeJIoBeKa, 0J1ar0OTBOPHO BJAMAIOT HA €r0 NCUXUKY H O9MOLIHMOHAJbHOE COCTOSHHE.

OcoBeEHOCTRIO TOPOACKOH (hayHBI ABIASETCS €€ cuHanmponusayus (oT rped.
syn — BMecTe U anthropos — 4ej0BeK), T. €. IPHCYTCTBHE BHJOB, CIOCOOHBIX CY-
IeCTBOBATH PAJIOM C UeJOBEKOM: BOPOH, TAJIOK, TOIyDeH, BOPOOBER, YaeK, JIACTOUEK,
MBIIIEBHIHLIX I'PLI3YHOB H HaceKOMEIX (puc. 275, 2, 3, 4). BepTuKalbHbEIe CTEHEI
JIOMOB C BBICTYIIAMH, Pa3JIMYHBIMHA YKPBITHAMM, HarDeThIe COMHIEM H TellI0CeTAMH,
BO MHOTOM HAIIOMMHAIOT CKAJbI H MCIOJb3YIOTCH TOPOACKHUMHY NTHIAMHE JIJIA OTABI-
Xa ¥ rEesfoBaHud. OOHIMe NHUIM B Pa3IMYHBIX MECTAX I'OPOJia CO3JaéT HAEKHYIO
KOPMOBYI0 6asy AJIfi MHOTHX JXUBOTHBIX, KOTODBIE CTAJIH OCeAJIBIMA ¥ BEIHOJIHAIOT
B ypGoaKoCHCTEMe DOJL CAHUTAPOB IIPHPOLI.

Pan BUOB ropofckoi hayHel, )KABYIIUX B KBADTHPAaX, NOABANIAX JOMOB H IIOJ-
3eMHBIX KOMMYHHUKANUAX (KpbIca cepad, MBIIIb JOMOBadA, KOMap-MHACKYH, TapaKkaH
pPBIKHMI, Mypaseil (apaoHOB), OPTAT 3amIachl IPOJOBOJLCTBHSA, IEPEHOCAT BO30Y-
nuTenei sabosieBaHmil. Bpel, IpuYMHAEMBIA 3THMH XHBOTHBIMH, BEJIHK, ¥ JIOAH
BHIHYK/IEHBI BECTH C HUMH IIOCTOAHHYIO 60pBOY.

OcobBeHHOCTBIO TOPOACKOH (hayHBEI ABISETCH €€ MO3aMUYHOE pacupefesieHue.
Muorue BUABLI MKHUBOTHBIX, IJIaBHBIM 00pasoM HaceKOMbIe, maykooOpasHble, MOJI-
JIIOCKM M MeJIKMe MJIeKONMHTalomue, ob6pasyioT B ropoZie OCTPOBHBEIE INONYJIANWH,
W30JIMPOBaHHEIE IPYT OT Apyra aBroMarucrpansamu. [laxke oObIYHAS JOPOXKA B
TOPOJICKOM IapKe MOKeT IPeJCTABIATH HeIIPeOJOJIUMbIH Oapbep HA IyTH paccese-
HHUS MEeJKHX JKUBOTHEIX, UTO JejlaeT HeBO3MOMKHBEIM HX CBOOOJHOe CKpeIluBaHHEe
H CO3AaéT yrpoay AJd cyllecTBoBaHMA monyaanuii (puc. 276).

Menkue GeCno3BOHOYHEIE HEe MOTYT BuIDpaThea Menkue 6ecrno3soHOYHBIE MOTYT JIENKO BEPHYTLCA
13 yrnyGNEHHOM NOPOXKM WU NOTMGAIoT Tam B8 CBOWM MECTOOOMTaHMA C NPUNOAHATON A0POXKK
r—‘ ——‘

0 » L

Puc. 276. Ocobas KOHCTPYKIINA JOPOKeK B NAPKAaX MO3BOIAET COACTH MeJKHX 0ecrosso-
sounkIX xuBoTHEIX (no K. H. BaarockaoHoBY)
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Anmponozennbie 3K0CUCMeMbL: GzpoIKocucmema, 2opodckasn sxocucmema (yp-
Goakocucmema ); azpobuoyeros; MOHOKYAbMYPa; mexnocdepa; zopodcias paopa
u ayna; cUHAHMPONU3AUUS PAYHbL.

Bonpocekl u 3apaHna

1. C kaxoit uenblo YenoBek CO3AAET arpobUOLIEHOSbI N arPO3KOCUCTEMBI?

2. Tlepeyncnute OCHOBHbIE OT/IMYMA arpO3KOCUCTEM OT BUOreoLEHO30B.

3. B arpobuoueHo3ax 4acTo NPOMCXOAAT BCTLILLKM PASMHOXEHUA HACEKOMbIX-BpeauTenei.
OObAcHUTe, KaKOBbl NPEUMYLLECTBA UCMONb30BAHUA BUONOrMYECKMX U MEXaHUYECKMX
METOA0B COKPALUEHUA UX YACNEHHOCTU NO CPaBHEHWIO C XMMUYECKMMWU METOAAMU.

4. Yem ypbBoakocucTema oTnmuyaeTcs oT GuoreoueHo3a?

5. Kakosbl 0coGeHHOCTH ropoackoi gnopsbl M dayHbl? HasosuTe OCHOBHBLIX €6 NpeacTaBu-
Teneil. Kakme ocobeHHocTM 06pasa Ku3Hu No3BonsaioT 3TUM OpraHMaMam CYLLEeCTROBaThL
B rOpoAckux ycnosusix? Kak mornu nosBWTLCH Takne npucnocobneHuns?

6. KakoBO 3HauyeHue 3eNEHbIX HACAXAEHWN W CUHAHTPOMHbIX XUBOTHbIX OJ151 FOPOACKOWR
cpenbl? MNpuseaute NPUMEPB! MOMOXUTENBHOIO U OTPULATENBHOrO 3HAYEHUS,

7. OueHuTe COCTOAHWE 3eNEHBLIX HACAXAEHWIA HA TEPPUTOPMM Baluei LWKonbl. Kakne Buabl
0EepeBbeB U KYCTAPHWUKOB UMEIOT MUHUMANbHYIO U MakCUMAaNbHYI0 CTeneHb yrHeTeHus?
B 4ém npuunHbl? MNpeanoxvTe peKOMEHAALMN MO 03EMEHEHMIO NPULLKONILHOR TEPPUTOPUN.

8. [poseauTe HabnoaeHWs 3a BCTPEHAIOWMMMCA B OKPECTHOCTSX BALLEN LWKOMbLI MTULAMM
(sopoHamu, rankamun, BopoGeaMu U ronybsmMu). Kakosbl 0COBGEHHOCTU MX XW3HA B ro-
POACKUX yCNOBUAX? KakoBO 3HAYEHWE ropOACKWX MTUL?

§63. BuopasHooGpasue — OCHOBa YCTOMYUBOCTH

coofOuwecTs
3 Bcriomuute, ¢ yem ceAsaHo BuopasHooBpasve opraHW4eckoro Mupa Ha Ha-
2 wewn nnadete. OT Yero 3aBUCKT YCTOMYMBOCTL COOBLLECTB?

Pasnoobpasue sXM3HM BCerja MOPa)kasio McciedosaTeseir. B mpupoge Her ab-
COJIIOTHO OAMHAKOBBIX 0co0ei, mMomynAanuii, BUA0B, coobimecTs. X HCYe3HOBeHHE
obenuser reHO(OH] IJIAHETHI, BeIET K HeoOPATHMEIM U3MEHEHUAM. Y CHICHHE 3THX
MPOLIECCOB 110 BUHE YeJI0BeKa (paspymienne MecT O0MTAHUSA BUAOB, 3aMeHA IIPUPOJ-
HBIX 9KOCHCTEM AHTPONIOTE€HHBIMH M Jp.) MOPOJHMJIO BOIPOC: KAKOBA CBA3L MEMKIY
VCTOHUHBOCTBIO M 6U0I02UeCKUM pasHoobpasuenm (6uopasroobpasuem) coobmecTs?
Oreer Ha Hero GBLT HaliJleH DM U3yYeHHH BUI0BOII CTPYKTYDHI COOBGIIECTE, a TAK-
Je U3MEeHeHHMH B DKOCHCTEMAX, CBASAHHBIX C HCUE3HOBEHWEM BHIIOB.

Cospemennsle npeacTaBlIeHus 0 GHOPa3HOOOPA3HK KaK OCHOBE YCTOMUMBOCTH
coobimecTs 6asUpPYIOTCA HA CAEAYIONHX ITPUHIIAIIAX.

Mpuruun fonoaanTebHOCTH. B MI00EIX COOBIECTRAX Y3KHUBAIOTCH BEMECTE TOJhb-
KO Te BHJEI, KOTOPBIe 00J1a/[al0T DA3HEIMH 9KOJIOMMUECKHMHE HUIIAMH U, CIeN0Ba-
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TeJILHO, JOMOJTHAIT APYT APYTa B HCIO0Jb30BAHWHU DeCypPCOB cpefbl. Bel yake sHaere,
YTO B Ha3eMHBIX co00IecTBaXx MmMeeTCs IPOCTPAHCTBEHHAA CTPYKTYpa, CBA3aHHAA
¢ APYCHBIM pacupejeneHneM opranuamMoB. OcobeHHO X0POIIO 3TO 3aMETHO B Jiecax,
rIe MoKeT OBITh 10 5—6 apycos (cM. puc. 258). Tak, B MIHPOKOJMCTBEHHBIX JIe-
cax ny6 m nuna, ofpasyomue sepXHuil (mepBhIit) Apyc, nepexsaTeisaoT 70—80 %
TIOCTYIAIOMEro COJHEYHOro cBera. Bo BTOPOM spyce DAacTyT MeHee CBETONIO0UBHIE
IepeBbs, HAIPHUMED KJEH OCTPOJMUCTHBIH, JHAIA MEIKOJIHUCTHAA, KOTOPBIM AOCTa-
Touno yxe 10—20% cseroBoro nmoToxa. PacTeHHsAM TpeThero spyca (OPEIIHHKY
(rermuue), KUMOJIOCTH, GepecKIeTy, KPyInHe), 00pasyoIuM IMOJJIeCOK, AOCTaeT-
ca mernee 10% conHeuHOTO cBeTa. MHOrOJIETHHE TPABAHHUCTHIE PACTEHMS (XOXJAT-
Ka, BeTPEeHHIIA, TYCHHEBIH JYK, MeIyHHUIA, JaHALIN MAaHCKHH, 3eJleHYYK 3eJIEHbIH,
KOIBITEHb eBpONeicKHil, BOPOHUH rjasz), obpasyioline JeTBEPTHIA APYC, 4 TaKKe
MX¥ ¥ JHAINaiiHMKH, IPOH3PACTAOIINE B HIDKHEM (IIATOM) Apyce MUPOKOIUCTBEH-
HOTO Jieca, CIIOCOOHEI OCYIIECTBIATH (POTOCHHTE3 BCero nNpH 1—2 COTBIX JOJAX OT
obmmeit ocseliéaHocTH. Takum o6pa3oM, pacTeHUA MIMPOJHCTBEHHOIO Jieca, JOIOJI-
HsS APYT Apyra B Apycax, ONTHMAIBHO UCIOIb3YIOT BECh OTOK COJHEYHOH SHEPrUM.

C ApycaMH B IIMPOKOJHCTBEHHOM JIeCy CBA3AaHO W pacipe/jesieHHe >XHBOTHBIX
(puc. 277). Tak, B KpoHaxX AepPeBLEB II€PBOTO H BTOPOrO APYCOB JKUBYT JIUCTOIDBI-
3ymHe HACEKOMBIE, HACEKOMOSAHbIe NTHNB! (3ACTUKH, CIaBKH, HMBOJITH), MEJIKHEe
aBepbKH (Genxu, conm). Ilumedl UM Cay»Kar JHUCTHA, II0ABI U cemeHa. OcoGeHHO
pasHo006pa3HO HACEJEeHHE JKMBOTHBIX HHIKHETO fpyca. 3ech 00MTAIOT 3aMlbl, Ka-
6aHbl, €M, JeCHbIe MBIIIK U APYrHe JXHBOTHBIE, KOTOPhIE KOPMATCH TPABAHHCTHI-
MH pacTeHMAMH, rpubaMu, yIaBUIMMH IJIOJAaMM, CeMeHaMH, YePBAMH, THIMHKA-
MH HACeKOMBIX — OOHMTaTe/sMu JIeCHOH moAcTHIAKHA. PacnpejeleHne JXKUBOTHBIX 11O
ApycaM CHHKaeT KOHKYDEHIMIO MeX/y HIMH B MUTaHUU. [JoONONHAIOT APYT Apyra
B NIMPOKOJHMCTBEHHOM JieCy W DPasHble BHABI rpubos. Hanpumep, misnoyHbe rpu-
6Bl — TPYTOBMKM, ONATA, BEIIEHKH — CIENUATUSHPYIOTCA HA PASPYIIEHHH XUBOM
¥ MEDPTBO# JpeBEeCHHBI, a IUIeCHeBhle IPHOBI — CBEKeONaBIIMX JUCTHEB, CEMAH U
mwionos. CyllecTByeT coequaIn3anus ¥ Y MHKDOOPTraHH3MOB-DEIyIIEHTOB: OJHH H3
HHX DPACIIEILISIOT GeJIKH B AMHHOKHC/IOTEI, APYyrHe — LeJUII0JI03Y U XUTHH.

[pHHEUMN B3aMMO3aMeHAeMOCTH. Bu/ibl OPraHU3MOB B TOM HJIM MHOM co00mie-
CTBE MOTYT OBITH 3aMeHeHBI JDYIHMH, He Hapymas obIIero xoja KpyroBopora Be-
IIeCTB M TTOTOKA 3HEPIHH B SKOCHCTEME, eClIH Y HUX TaKHe JKe 9KOJIOrHYecKHe I0-
Tpe6uocT. Hanmpumep, B TEMHOXBOMHBIX JieCAX BCTPEYAIOTCA PasHble BHABI eJei
¥ IHAXT, BRINOJHAIIIAE B co00IIecTBAX ONWHAKOBEIE DKOJOTMYECKHE POJIH; Ha Cy-
XOMOJNBHEIX Jyrax o6HMTAalOT pasHble BUAbI HACEKOMBIX-ONBLIMTENel: MeloHOCHAA
muesa, 6af0uKa-KpaTHBHAIA, KYyK-6POH30BKA, Myxa-)kypyanka u ap. Onaaxo mo-
HOCTBIO MOXOXKHX NPYT HA Apyra BHAOB B PHPOJe HeT, BCerja UMeKTCH OTIHYuI,
HHOTJA IIPOABIAOIIHECS B MeJbYaiIux JeTaldax.

Tak Kak SKOJIOTHYeCKHe HUIIH PasHBIX BHAOB MOTYT YaCTHYHO HEPEKDHIBATH-
¢, HCUe3HOBEHHEe OJHOTO M3 HUX J1# coobmecTs ¢ GonbmuM GropasHoobpasmeM He
onacHO. Ero @yaknuu 6epét Ha ceba APYTOH BHJ C MOXOKHMH SKOJIOI'HYECKUMH 110~
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Puc. 277. fpycHoe pacupezenenne HBOTHLIX B IIMPOKOIHCTBEHHOM necy
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rpe6rocTaAMu. Takue BB HA3KIBAIOT uKapupyowumu (OT natT. vicarius — 3ame-
matomumii). Hanpumep, B nycraiEax EBpasyu BHKapUPYOIIHMHA ABIAKTCA IBA BHAA
TYNIKAHYMKOB — MOXHOHOTHi ¥ Maiblii. IlepBelil NPEAIOIHTAET CETHTHCA HA IIec-
UAHBIX YY4CTKAX, 4 BTOPOH — HA [VIMHHUCTHIX. JKOJIOTHYECKHE POJH Y dTHX ABYX
BH/IOB TYIIKAHYMKOB OJMHAKOBEIE: ¥ TOT U APYTOil BEAYT OJHHOUHBIA 00pas 3H3-
HH, IIPOBO/IS CBETJIOE BpeMs#A CYTOK B IMIy0OKHX HOPax, aKTHBHBEI HOYBIO U B CyMep-
KH, OTUTAIOTCA PACTEHHSAMH H MeJKHMH HACEKOMBIMU.

TIpuauMn B3auMoperyasun. Ui IoAep:KaHuA YCTOHINBOCTH CcOO0DIIIEeCTB BayxX-
HBI GEOTHUECKMe B3AMMO/IEHCTBHS ¥ CBA3H MeKAy NONYy/IANNAME Da3HBIX BUAOB. ITO
ofecreunBaeT B3aMMOPETYIANHIO IJIOTHOCTH HONYJIANHN: XHINHUKKA PeryJIHpyT
YHUCJIEHHOCTh CBOHX KePTB, NapasuThl — X03sdeB, KOHKYPHPYIOIIHe BUAbLL — IAPYT
npyra u T. . B cBOIO ouepean, Ha CO0OMECTBO OKASLIBAIOT BIHAHNE S9KOJIOTHIECKHE
daxTopsl AbMOTHIECKOH CPebl, KOTOPhIe MOTYT YCHIIMBATL GHOTHYECKHe B3aMMO/Iel-
creua. Tak, MAKHEe 3UMbI B TeUeHNe PAJA JeT B cpefHel monoce Poccuu npusean K
BCIOBITIKAM PAsMHOMKeHHs Kopoeaa-tunorpada, ¢ KOTOPEIM yJe He MOTYT CIIDABHTL"
¢l eTO ecTecTBeHHBIE BpPary, Hanpumep Oombmioi nécTpuiit garen (puc. 278, 1, 2).

Bonsmmoe BIraHEWe Ha OmopasHoofpasue cOODINECTB OKA3BIBAIOT CBA3H MEMXIY
OpraEu3MaMy, 3aHHMAIIUMHI COCeJHHEe 3BeHbA B MHUINEBHIX NENAX. Hanpumep,
BCTPEYAIOTCA PACTHTeIbHOAAHEIE HACEKOMBIE, KOTOPbIe MUTAITCA HCKAIOUHUTEIBHO
ONHUM BHAJOM PACTeHHHA, TAK HasbiBaeMble MOHOQazu (OT rped. monos — OJAHH,

Puc. 278. Bunsl, HaxoaAmAecs BO B3aNMHON peryaanuu: I — ropoeq-tunorpad — Bpeau-
Tesk XBOMHBIX TIOpoI; 2 — GOJBIIOH NECTPRIA AATEN, MUETAIMANCA JTHYHHKAMH Kopoena;
3 — mapycHHK ATIOJIJIOH M ero I'yCeHHIla Ha OYHTKe
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eIUHCTBeHHBIN U phagos — moxupaTens). HlusHb MOHOGATOB 3aBHCUT OT KOPMOBOT'O
pacTeHHsd: C ero UCYe3HOBEHHEM OHH TOXKe MOTYT MCYe3HYTh M3 coobmectBa. Tax
IIPOM30LLIO ¢ monynsnueid 6abouxkm mapycHuk ArnossioH, oburasmei go 70-x rr.
XX B. B paitone Ilpuoxcko-Teppacroro 3anoseguuxa noa Mocksoi (puc. 278, 3).
Eé ryceHHMIBI THTANIHCH IHCTHSIMHE OJHOI0 BUAA OYMTKA, KOTOPHIH IIPOM3PACTAN HA
ayrax. CeHOKOC B TedyeHHe HECKOJBKHX JIeT IOAPHA NPUBEN K IIOJHOMY HCUE3HO-
BEHHIO BHaYaJle KOPMOBOTO PACTeHUA ITOr0 HACEKOMOI'O, a 3aTeM — M IONyJIAUY
camoii 6abouku. CienoBaTenbHO, KECTKHE CBA3H IPU PE3KOM BO3AeHCTBHH HA CO-
00IIeCTBO MOTYT IDHBECTH K MCYE3HOBEHHIO OTAEJLHBIX BUAOB. UMeHHO HmOBTOMY
LA nopjsepxanusa OHopazHooOpasusa cooOIIECTB BaskHA onpelleléHHAA TMOKOCTH
OHOTHYECKUX B3AMMOJEHCTBHHA MeJy BHIAMH.

Ipuauun xy6aupopannsa (yuxumii. Haubosee Gorarele BHAaMu coobujecTsa
Gonee ycroiuusel. Yem 6osbie BUAOB pacTeHHH, dKHBOTHBIX, 'PHOOB ¥ MHKDOOPTra-
HHM3MOB B C000IIleCTBe, TeM CIOMKHee H MHOrooOpasHee CBA3YM MexXAy HEMH. Borbmoe
6uopasuoobpasue obeceunBaeT Ay0JMpOBaHAE MUIIEBLIX Nelelf HA YPOBHE BH/OB.
Hanpumep, MHOTHe BHIEI DACTEHUI MCIOIB3YIOTCA B MUY He OXHHUM, 4 CpPa3y He-
CKOJIbKUMH BHAAMH PACTHTENIbHOAAHBIX }KHBOTHBIX; OT HAX NUINEBLIE eI TAHYTCA
K XHIHUKAM, KOTOPhIE IIPeCTABJEHEl HECKOJIbKHMH BHJAMH.

3HaHHA 0 3aKOHOMEPHOCTAX 0MOpasHoo6pasus coo6IIecTB HMEIOT He TOJILKO Te-
OpeTHYeCKOe, HO U NpPHUKJIaJHOe 3HaueHHe. OHN HYIKHEBI AJIA MPOBENEHUS IKOL02U-
4ecKoll pecmaepayuu HapYIIEHHEIX COGLIECTB, X BO3BPATA K HAYANBLHOMY COCTO-
SAHUIO. ITO HEOOXOAHMO B TeX CAYYasX, KOrAa coobIIecTBO He MOMKET CaMo MPOHTH
BCe CTaJHMH CyKUecuu. JeloBeKk moMoraer TaKoMy COOOLIECTBY: OUHMIAET IIOYBY OT
BeIeCTB-3arPA3HUTEel, BOCCTAHABIMBAET IHAPOJOIHYECKHI PeskuM abuoTHIecKoi
Cpefibl, BEICEBAET C€MEHa THNWYHBLIX JJA JAHHOIO COOOIeCTBa BHJOB TPAB, BHICA-
JKUBaeT cpenoobpasyioniue IOPOALl AePEBbEB U KYCTAPDHUKOB, PACCEIAET BH/LI Ha-
CeKOMBIX, 36MHOBO/JHBIX, IPECMBIKAIOIIUXCA, IITHL, 3Bepeit u T. n. M coobmecTtso,
noJfep:KagHOe YeJOBEKOM, BO3POMKIaeTcd.

Buonozuueckoe pasnoobpasue (Guopaznoofpasue); npunyunsL: GonoLHUMENb-
HOCMU, 63AUMO3AMEHACMOCU, 83AUMOPeZYNAYUL, OYOIUPOBAHUA PYHKYLIL;
suKapupyoujue 8udvl; MOHOPAZU; FKOLOZULECKAS PECTNABPAYUA.

Bonpocel n 3agaHus

1. Kakoso 3HaueHve Gropa3Hoo6pasvs Ans CyLeCTBOBaHWS NPUPOAHLIX COO6LecTB?

2. OxapakTepusyiiTe NpPMHUMMN JOMONHUTENLHOCTH NPUMEHUTENBLHO K BUAAM OpPraHu3MoB
coobuiectsa. Kak aT0 CKasbiBAETCH Ha YCTOMYMBOCTH COOBLLECTB?

3. PaaHble BUAbLI NTUL, CNABOK, 0BMTAIOWME B OAHMX W TEX Xe MECTax CMEeLaHHoro neca,
COBMPAIOT HACEKOMbIX HA Pa3HbIX YACTAX KPOHbI Aepesbes. OfHM — Ha BepXHeii 4acTw,
Apyrve — Ha CpefHen 4acTu, TPeTb — Ha HWXHel. Kakoe 3HayeHne MMeeT Takas cne-
unanu3aums BMOOB AN ycTonymBocTM coobuiectea? OTBET NnosicHUTE.
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4. Kakue BuObl HA3bIBAKOT BUKApUPYIOWMMIU? B 4EM COCTOUT MX 3HAYEHUe AN YCTOMHMBO-
cTu coobuecTe? MNpuBeauTe NpUMEPb! BUKapMpPYOLWMX BWOOB.

5. OxapakTepuayiTe NpUHUMN B3aumoperynauuv suaoe B coobulecTeax. B 4ém orpaHu-
YEHHOCTb XECTKUX CBA3EIA Mexay BUAaMM, 3aHMMAKLLIMMK cOCeaHue 3BeHbS B nullie-
BbIX Uenax? K yemy 310 MOXeT npusect?

6. Kakoe 3HayeHWe ONA YCTOWYMBOCTM COOBLUECTB UMEEeT MPUHLMN AyGnuposaHns gyHk-
uuin? MpuBeaMTe NPUMEpS! BUAOB, AyGIMPYIOLWMX GYyHKUMM B COO6LLECTBAXx.

7. Wcnonb3ys [ononHATENbHYI0 nuTepaTtypy u MHTepHeT, Hanamte npuMepbl 3Konoruye-
CKOVA pecTaspauun HapylweHHbix coobuiects. YTo Heo6x0AMMO YHUThIBaTL NPKU NpoBe-
[eHun Takux paboT? Ceoil 0TBET NPOMAMIOCTPUPYIATE doTorpadpuamm.

BbiBOAbI NO INABE 9

OpraEu3MbI, OGHTAIONIHE COBMECTHO M 00JajaloIlHe CXOAHLIME IOTPeGHOCTS-
MU K YCJOBHAM CDeJibi, 00pasyioT coobiecTso (6uonenos). B 6nonenose pasimiaT
BHIOBYI0, IPOCTPAHCTBEHHYIO, TPOMHUIECKYIO M SKOJIOTHIECKYIO CTPYKTYPBI; MEK-
Iy OpraHM3MaMH yCTAHABIMBAIOTCSA TPOohHUYecKHe (MUILeBbie), TomndecKue, Hopu-
geckue u (pabpudyecKue CBA3H.

COBOKYIIHOCTE COBMECTHO 00HMTAIOIUX OPraHN3MOB U HEOPraHWIECKUX KOMIIO-
HEHTOB, B IpefiefiaXx KOTOPEIX OCYIIeCTBIAETCA KPYyroOBOPOT BeI[eCTB U IIOTOK 3HEP-
UM, HA3BIBAIOT DKOCHCTEeMOM. PasIuualoT IpUpOJHEIE U AaHTPOIOTeHHBIE 3KOCHCTe"
MBI, TIOCTeAHHAE CO3AAI0TCH, HOAJEePKABAIOTCH U PEryIupyIOTCA YeJ0BeKOM.

DKocHCTEMA B IDAHUNAX (QHTOmEeH03a — OHOreoIeHO03 — BKJIOYAET CIelyio-
I7e KOMIOHeHTHI: KJIMMATOI, 34a(0oToN, TPOAYLEHThI, KOHCYMEHTEl H PENYIEHTEI.

Psaj opraEu3MoOB, B KOTOPOM IIPOCJIEKHBAETCA IYTh PACXO/0BAHHA KOHKDET-
HO# MOPIHM 2HEPTWH, HA3bIBAIOT TPO(pHUUECKOH (muIeBo) Ienbio, a Kamaoe 3Be-
HO men# — TpodudeckuM ypoBHeM. COOTHOMEHHEe TPohHUIECKUX YPOBHeil n3obpa-
SKAIOT B BUJIE SKOJOIMHYECKHX IIMPaAMH/] uncel1, OroMaccel 1 aHeprud. OCHOBHEIE 1O~
KasaTesJH PKOCHCTEM — OmoMacca M NpoAyKnus (IpupocT GmoMaccsl).

CpoiicTBa 6HOreoneHO30B — HX IEJOCTHOCTh, CAMOBOCIPDOH3BOJACTEO, yCTOM-
YMBOCTH, CAMOPETY/IANNA H caMopassurue. MaMeHenus B GuoreoneHosax GbIBAIOT
MUKIAYECKUMH U NOCTYIATeJbHBIMH, IOCTIeJHHWe HA3BIBAIOT CYKIECCHAMH, OHH
IIPOMCXOJAT B HANPABJIEHHUH [OBBILIEHNS YCTOHIMBOCTH COOBIIECTR. OcHoOBOIT yCTOM-
YHMBOCTH COOBIIECTB ABIHETCA X OHOJIOrHMYecKoe pasHooOpasue.

Tembl poknanoe, pedepaTtoB U NPOEKTOB

1. MpupoaHbie coobluecTsa N IKOCUCTEMBI.

2. B3aMMOCBA31 Mexay opraHuamamu B coobuiecTeax.

3. KpyroBopoT BELECTB W NOTOK 3HEpPrvvM B 3kocucTemax.

4. Tpoduyeckue Lenu u CeTr 3KOCUCTEM.

5. TunuyHbie BUOreoUeHo3bl Halleil MeCcTHOCTH.

6. Myt noBbilweHns BUONOrMHECcKO NPOAYKTUBHOCTN arpO3KOCHUCTEM.
7. lOpOACKWE IKOCUCTEMBI M UX 3HAYEHWE ANsi HEN0BEeKa.

8. AHTPONOreHHbIe cykueccum (POTOCECCUA XUBOI MPUPOALI).
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§64. buocdepa — xueaa ob6onouka 3emnu

3 ) Paccmotpute puc. 279. U3 kakux KOMMOHEHTOB COCTOMUT Buochepa? Hem onpe-
- AensioTca rpaHuubl pacnpocTpaHeda B Bruocdepe XuBoro sellecTsa?

BosHukHOBeHMe U DasBUTHE XXHBHH HA 3eM/ie IPUBENO K 06pasoBaHmio Guocde-
peL (or rped. bios — KUBHL U Sphaire — map) — o6OJOUKM, COCTAB, CTPYKTYDA U

9HEPreTHUKAa KOTOPOIl OIpe/iesIe bl AeATeIbHOCTBIO Op-
raHusMoB. C 5KOJIOTHYECKOH TOYKHW 3peHUs Duocde-
pa npeicrasiageT coboil IobaNEHYI0 3KOCHCTEMY, KO-
Topad 00beJHHAET BCe IHMADPONEHO3E] ¥ GHOTe0IeHO3E]
Halllel IJaHeTH H B KOTOPOH IOCTOSHHO MPOHUCXOIHT
KPYTI'OBOPOT BeIECTB M Ilepejadya IHepruH.

Passurue mpexacrasiaenuit o 6mocdepe. Ilepsoe
nmpencrasaeane o0 6mochepe KAk «00JIaCTH KU3HU» CBA-
sano ¢ umenem . B. Jlamapka. Cam Tepmun «6Ho-
cepa» BBén B HayKy B 1875 r. aBerpmiickmit yuéHbIit
9. 310cc, 0003HAYMB eé KaK TOHKYIO IUIEHKY YKH3HH
Ha 3eMHOH IIOBEPXHOCTH, KOTOpPad B 3HAYHTEJIBLHOM
Mepe onpegenser «IHK 3emau». Oxrako Hu Jlamapk,
HH 310CC He PasBUJIM IpPeACTaBIeHu o 6uocdepe u He
Janu eé HayIHOrOo TONKOBaHusA. Tomeko B 1911 r. B
JeKnuAx cryfeaTaM CopGOHHBI oTedecTBeHHBIH yué-
ueld B. 1. BepHagcKuil BIepBEle 1aa onpefeeHHe
9Toro HaydHoro nouATus. C umenem Bepranckoro cBd-
3aHO M co3gaHWe ydyeHHs o Omocdepe. CornacHo emy
buocdepa BKINYAET COBOKYIHOCTH BCEX JKUBBIX Tl
IPHPOJBI U UX OCTATKOB, a TAKJKe JacTH aTMochepsl,
ruipocdepsl B TuTOChEpLl, HACENEHHEIEe OPraHU3MaMK
WY HeCyIue clle/ibl UX JKU3HemeaTenbHocTH. Ilosnaee
B Tpyje «Buocgepa» (1926) B. M. Bepranckuil mau
YTOUHEHHOE OIpefesieHHe KHUBOH 000J0YKH 3eMaIu,
COTJIACHO KOTOPOMY OHA «...MpeJcTaBaseT coboil onpe-
JeJIEHHYIO Te0JIOTHIECKYI0 000I0UKY, PDE3KO OTIUIHYIO
OT BceX ApyTHX 000J0YeK HalleH MmaaHeTHl... JHLuBoe
BeIeCcTBO IIPDOHHKAET BCI0 Ouocdepy U eé B 3HAUH-
TeJIbHOH Mepe co3maér». OcHOBBIBasick Ha paborax
K. A. TumupsazeBa o poiu pacreHuii 8 npeobpasosa-
HUM CcoJHeYHOH sHepruu, B. M. Bepranckuit cosgan

Braguvup Meanosuu Bep-
Hajgckui (1863—1945)
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y4JeHHE O TOM, YTO KHBOE BEIeCTBO, TPAaHCHOPMHUDPYH CONHEYHYIO 9HEDPIHI0, BOBJIE-
KaeT HeOPraHWYecKyH MAaTepHI0 B KPYTOBODOT.

O6anactu Omocdepsl u eé cocras. Obnactun Omocdepsl ONpPeAeNAOTCA pac-
MPOCTPAHEHMEeM OpPraHU3MOB B reojlormdeckux obosoukax 3emnm (pmc. 279).
B armochepe B OCHOBHOM 3aceliéH eé HMMKHMIA ci10if — Tponocgepa. 3/ecs BeTpeda-
JOTCS OPTaHM3MBI, KHBYIIHe HA MOBEPXHOCTH II0YBHI M MOJHMMAIOIIMECH HAJ HEeH.

25000m BEPXHAHA TPAHUUA

030HOBbLIV 3KPAH

8884 m

2000 m

1000m ' g
om

1000 m

5000 m

7500 M

11034m R HUXHAS FPAHULA

Puc. 279. Obnacru 6uocdepsl
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O6BéM Tpomocdephl, B KOTOPOM pacmpocTpaHeHa KH3Hb, COCTaBadeT 7,5 MIH KM3.
B nmHTochepe OPraHU3MbI HACENAIOT I'JIAaBHEIM o0pasoM mouBy. B Heii obmTaror
GaxTepwm, mpocTeiimne, YepBH, KJEIIH, HACEKOMEIe, DOMIHe MICKONHTAIOIHE
u ap. O0bEM IIOYBEHHOI'O CJIOA, B KOTOPOM OOHapy»KuBaeTcHd KH3Hb, COCTABIAET
100 teIc. ®MP. Tuapocdepa obpasoBana MOPAMU, OKeaHAMH, 03€paMH, PeKaMHu H
MelepHBIMA BOJHBIME O0'bEKTAMH, I'[le OPTAHU3MbI BCTPEUYAIOTCA IPAKTHYECKH 110~
BCEMEeCTHO, 3acesdad oxoyo 1,4 mupa xkm?.

B cocrage 6uochepsl BEIIENAIOT MHUBOe, OMOTeHHOe, KOCHOe, OBHOKOCHOE, Pajguo-
aKTHBHOE, KOCMOTeHHOe BeIlleCTBA M PacCesHHbIE ATOMBI 3JIEMEHTOB.

Husoe seuyecmeo IpeiCTABIEHO COBOKYITHOCTBIO BCeX OPIaHM3MOB, CYILIECTBYIO-
IIUX B JAHHBEIA MOMEHT Ha Hamel nianere. OpragEu3Mbl NPOILILIX Me0JIOTHYeCKAX
SIIOX COCTABJSIOT Naneobnochepsl, KOTOpLIE Ipe[cTaBieHbl B COBpeMeHHON HaM 61o-
cepe B BHAe GHOreHHOro u GHOKOCHOro BemecTBa. Buozennoe ewecmeo obpaso-
BAHO COeIHMHEHHAMHM U [OJE3HBIMH MCKOIAEeMbIMHU (M3BEeCTHAK, He(TH, ras, yrois,
Top), CO3MAHHEIMHA OpraHE3MaMu najgeobuocdep, a KocHoe seujecmeo (FOPHEIE II0-
POZBLI, MUHEPAJIBI) — IPOILECCAMH, B KOTODHIX YKHBBIE TeJa IPHPOALI He yIacTBO-
pamu. CrosKHOe IpoHCcXoxAeHue B Ouocdepe mMeer 6uOKOCHOe eujecmeo (IodBa,
IDYHT BOJOEMOB), 00pa30BaHHOE OJHOBPDEMEHHO OPraHM3MaMy ¥ abMOreHHBEIMH IIPO-
meccamu. Paduoaxmuenoe sewjecmeo 6uocdepsl COCTAaBAAIOT PASHOAKTHBHEIE DY
u KOHEYHBIE NPOAYVKTHI HX pacuaja. Kocmozennoe eujecmeo NpPeICcTaBIeHO MeTe-
OPHTAMH H KOCMHYECKOH IBLLILI0, HEIPEPEIBHO BHIMANAIOIINMH Ha 3eMII0 H3 KOC-
moca. Kpome Toro, B 6mochepe ecTk paccearnsie amombl anemenmos (C, H, O, N,
P, S, Fe, Mg, Mn, Cu, Zn, Ca, Na, K u ap.).

JKusoe semecTso 6nocdeps! 1 ero pyaxuun. CaMbIM aKTHBHBIM KOMIIOHEHTOM
ouocdepsl ABIAETCHA €€ KMBOe BemlecTBo. Ero 6momMacca A5 COBPEMEHHOT'O HaM
re0JIOTHYECKOT0 epuo/a (AaHTPOIOreHa) NpeACcTaBideT IOCTOAHHYIO BeIHYHHY, CO-
CTABJIAIILYIO B cyxoMm Bece 2,4 + 10" . Eciu XHBoe BeIIECTBO PACHPENEeNIHTE II0
IIOBEPXHOCTH Halllel IJIaHeThl PABHOMEPHO, TO OHO IIOKPOET eé CJI0eM TOIIHHOH B
2 cv. Ha camomM JeJie »KMBOE BeIeCTBO pacnpejeneHo B Omochepe Semnu Kpaiine
HepaBHOMepHO — HauboJbIIas ero KoHIeHTpanud HabmiogaeTcsa B TaK Ha3bIBA€MBIX
«IIEHKAX 3KU3HM»: B [IOYBE ¥ HA €€ IOBEPXHOCTH, B BEDXHHUX cjJoax Muposoro oxe-
aHa, IPU3eMHOM CJIOe BO3JYyXa W T. I.

M uBoe BelecTBO BBHINMOJHsSET B OMocdepe paAx BamHeHmMUX QyHKIHH.

JHepzemuieckas PYHKYUA YKIBOTO BEIIECTBA COCTOUT B OCYIIECTBJIEHHH CBASH
buocdepHBIX MPOLNECCOB ¢ KOCMUYECKHMY, I'VTABHBIM U3 KOTOPHIX ABJIAETCA BOBIIeUe-
HIEe OPraHU3MaMHM B 3HepreTudecKmre IMoToOKM COJTHEeYHOI'O M3JIyYeHnA. Haxonnenuas
(hoTOCHHTE3UPYIOIMIUMK OPraHM3MaMy 9HEPI'UuA B BHJe XMMHUECKUX CBA3EH CHHTE-
3MPOBAHHLIX MEePBHYHBIX OPraHAYECKHX BeIlecTB 3aTeM IlepepaclpeieldeTca Mek-
Iy OCTAJILHBIMY KOMIOHeHTaMH 6uocdeps! (puc. 280).

T'azosas (yHKYUsA FKUBOTO BellleCTBA IPOSBIAETCSA B TOM, 9T0, DOTPebIAA U BEI-
OesiAas Ta3000pasHele COeIMHEHNU A, OPraHN3MEl HOAEePKHABAIOT IIOCTOAHCTBO Ir'aso-
BOr'0 cocraBa aTMochepsl. Tak, KMUCI0pOJ fABIAeTCA NOOOYHEIM MPOZYKTOM (IOTO-
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Puc. 280. ITorox sHeprum B OHochepe

CHHTEe3a, a YIJIeKHCJBIH ra3 — MPOJYKTOM ABIXAHUS OpPraHuamos. IlogseMHEIR r0-
pIOUYHi rasd MeTaH obpasyeTcsa NPH PA3JIOIKEHHH OPraHHYeCKHX BEINEeCTB M CBA3AH
C DeATeIbHOCTHIO MeTaH0OOPasyoIux 6aKTepuii.

KoHyenmpayuonhaa QyHKYUS ¥KUBOTO BeIecTBa 0DYCJIOBJIeHA HAKOILIEHHUEM
B TeslaX OPraHM3MOB DAJa XHMMHYECKHUX 3JIeMeHTOB (yriaepoja, BOJOPOAA, KHCIIO-
pona, KpeMHHA, docdopa U Ap.) U UX coeaMHEHWI. Biarogapa KOHIEHTDPAIHOH-
HOIl QYHKIHH XUBOTO BemlecTBa OHocdephl IPOU30ILIO 00pasoBaHHE PALA II0JIe3-
HBIX ACKONAaeMBIX: TOPIOYHX CJAHIEB, H3BECTHAKOB, IPUPOJAHOrO rasa, Topda, Ka-
MeHHOTO yrid U HedTn. ParTHIeCKH OHU SABJIAITCA KOHIEHTPATOM YIJIEPOACOLED-
JKAIUX M KaJbIMeBBbIX COeTHHEHHI, 00pa30BaBIINXCA B IPOILILIE TEOJOTHIECKHE
amoxu fGiarojaps JeATeJbHOCTH OPTaHU3MOB mayieobuochep.

OxucaumeibHo-60CCMAHOEUMENbRAA PYHKYUA KABOTO BelllecTBa CBA3aHA C
OKHCJIEeHHeM H BOCCTAHOBJICEHHEM B IIPOIlecCe YXH3HEeAeATEJIbHOCTH OPraHlu3MOB pAla
XUMHUYECKUX coefuHeHnid. Tax, mpu (OTOCHHTE3e YITIEKUCIILINA I'a3 BOCCTAHABINBA-
eTcs JI0 YIJIEBOJOB, & NIPH ABIXAHUH YIJIeBOJKLI OKHUCAAKTCA A0 YIJIEKUCIOro rasa u
BOABI. B peaynbsTaTre KHU3HEAEATEJbHOCTH XE€MOCHHTE3UDYIOIINX Kele300aKTepuit
H3MeHAeTCH CTelleHb OKHCIeHHSA aTOMOB JeJjesa.
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Tpancnopmuaa GYHKYUSA MUBOTO BellleCTBA CBA3aHA C POCTOM, PA3MHOMKEHM-
€M ¥ IepeMelieHHeM B IPOCTPAHCTBE OPraHM3MOB. DTH IIPOIECCHl IPUBOAAT K GHO-
reHHOHl MHTpAaIM¥ ATOMOB, KDYTOBODOTY BeIlleCTB B IPHPO/E U PACIPOCTPAHEHHIO
JKHBOTO BeIecTBa Io muanere. Tak, 61arozapa UCIOJIb30BAHHIO HA3EMHBIMH Opra-
HH3MAMH, B TOM YHCJEe M YeJIOBEKOM, *KUBHIX CYIECTB, OOMTAOIIKUX B BOJE, YacThb
OPraHHYECKOTO BEIecTBa IepeMellaeTcs U3 BoJAbl Ha cymy. BeiHOC pexamMu uia u
IPYHTA, COJAEPIKAINMX OCTATKH HA3€MHBIX PACTEHHH H JKMBOTHEIX, obecrednBaeT
BO3BPAT YACTH OPraHWYECKOT0 BeIecTBa B BOAY.

Hecmpyxkmuenas GYHKYUA FABOTO BeIleCTBA NPOABJIAETCA B IIpoleccax, CBi-
3aHHBIX C PA3J0KeHHeM TeJl OPraHu3MOB [ocje HX cMepTu. B pesyibraTe BBIIOIHE-
HUSA OPraHU3MaMH 9TOH QYVHKIMK OPraHWYecKHe OCTATKH MUHEePaTH3YIOTCA U Ipe-
BPAIAlOTCH B HEOPraHWYeCKHUe CoeMHeHN A, 06pasys KocHOe, OnoreHHoe 1 GHOKOC-
HOe BellecTBO Duocdepsl.

Cpedoobpasyowas PyHKYUL *KUBOTO BEIIECTBA COCTOUT B M3MEHEHUH (PU3NKO-
XUMHUYIECKHX [IapaMeTpPOB CPeibl B pesyjbTaTe KH3HeAeATe/bHOCTH OPTaHU3MOB
(puc. 281). Hanpumep, GakTepuu rHHeHAA U TPUOLI-cAnpOTPOdEI, pasjaraioliue B
JIeCHOH TIOACTHIKE PACTUTELHBINA Omaj, BIAISIOT He0oIblIoe KOJHYeCcTBO TeIa,
ofecreunBaloIlee 0CeHbI0 MATKHE TeMIlepaTypHEIe Iepenajbl, YTO IIOMOTaeT pacre-
HHUAM TOATOTOBHTHCA K 3uMme. JoKIeBble YepBH, MUTAACH ONMABIIMMHK JIMCTHAMH,

Puc. 281. Cpenoo6pasyiomas GyHKIHA HEKOTOPLIX OPraHU3MoB: I — rpubei-canpoTpodst,
pasaras OMABLIVIO JIUCTBY, OCEHBIO CMArYAIOT MOTOAY; 2 — 03 IeBble YePBU MOBRIIAIOT
ILIOAOPOAYe MOYBEI; 3 — GOOPEI PEryaIupyIOT BOAHEIN PEKHM 3KOCHCTEM
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HAaCHIIIAIOT IOYBY OPraHHYeCKUMH BeIeCTBAMH ¥ HOBBIIIAIOT €€ ILJIO0POLHe, UTO
IIOJIOXKUTENBHO BJIMSET Ha POCT pacTeHHii. Bobprl, coopy:kasa HA peKax ILIOTHHEL,
co31al0T HeDOoJbIIHe BOZOXPAHNIAIIA, PEryJHDYIOIIHe BOAHBIH PEKHM dKOCHCTEM
¥ [IpeJoXpaHAIIYEe DEKHU OT IPOMEpP3aHNA M BBICBIXAHHUS,

ITo macmrabHEOCTH BO3TEHCTBHS HA KHBYIO M HEKHBYIO IPHPOAY CpeXH (BYyHK-
ouil AHBOTO BellecTBa B 6uocdepe 0co60 BHIAENAOT OLOZEOXUMULECKYI0 desmeib-
Hocmb wenosexa. OHA IPOABIAETCA B HCIOIb30BAHAH BCE BO3PACTAIONIEr0 KOJIHUe-
CTBA BEIECTBA 3€MHOM KOPBI [JIA HYKJ IPOMEIIIEHHOCTH, TPAHCIIOPTA, CelIbCKO-
ro xoaaiicTea. Brarogaps OHoreoXxmMHUYeCKO# NeATENBHOCTH 4ejloBeKa B Omocde-
pe co3JaH aHTPOIOreHHBEIH KPYTOBOPOT. B HEM MHrpamus aTOMOB JAOCTHraeT ILIa-
HeTapHOro macmraba, no o6némy Gosiee YeM B ABa pasa MPEBHIMAIIIETO IepeMe-
IeHne aTOMOB 3JIEMEHTOB IIPH eCTECTBEHHBIX IIpoleccax.

Buocgepa; sewecmeo: musoe, 6uozennoe, KocHoe, Ouokocroe, paduoak-
MmueHoe, KOCMOZEHHOE; DACCEAHHbLE AMOMbL ILEMEHMOE; PYHKUUL HUBOZO
sewjecmaea; IHepzemuieckas, 2430648, KOHUEHMPAULOHHAA, OKUCIUMENbHO-
80CCMAHOBUMENbHAR, MPAHCTOPMHAA, decmpyKkmusHnas, cpedoodpasymowasn;
Ouozeoxumuieckas OeamenlbHOCMb LeN0BEKA.

Bonpocbl u 3apaHusa

1. Y10 Takoe 6mocdepa? C MMEHaMKM KaKUX YHEHBIX CBA3AHO Pa3BUTUE NPELCTABNeHWUIA O
6uocdepe? Kakoi BkIag OHW BHEC/M B y4eHue 0 Buochepe?

2. W3 Kakux KOMMOHEHTOB cocToMT 6uocdepa? Kak KOMNoHeHTbl BGrocdepsl B3aMMocBs-
3aHbl Mexay coboin? OTBET NPOUANIOCTPUPYIATE NPUMEPaMU.

3. Hasosute obnacTtv pacnpocTpaHeHWs XWMBOro BELLecTBa B reonornveckmx obonoykax
3emnu. pe HabniopaeTca Hanbonbluan KOHUEHTPaUMs XMBOro sellectsa? ObbsacHuTe
no4yemy. Kakoe 3Havenve 310 MMeeT ana 6uochdeps?

4. Kakosbl (pyHKUMM XMBOrO BellecTea B Guocgepe? Moyemy cpean dyHKUMA XUBOro Be-
wectsa Guocdepsl OTAENLHO BbigeneHa GUOreoxXMMUYeckas AesTenbHOCTb Yenoseka?
B 4ém oHa npossnsetca? KakoBo eé 3HavyeHue ana 6uocodepsi?

5. bBwuomacca xwusoro selwectea MMpoBOro okeaHa, Npu ero OrpOMHOM MIOLWAANU NOYTU B
ThiCAYY pas MeHblle, Yem Ha cywe. NMprU4EM OCHOBHYIO YacTb €€ COCTaBARAT XUBOTHbLIE
(93,7 %), Ha pacTeHus npuxogutca Bcero 6,3 %. O6bacHUTe 3TU dakThl.

6. MMepeuncnure dyHKUMKM XUBOro BelwecTBa Bruocoepsl. C KakuMK OpraHM3Mammn OHW CBSI-
3aHbl U B 4€M npossnsaTca? NepevepTute B TETPaab W 3anofiHMTe Tabnuuy.

HKusoe BemecTso Guocheps: H ero GyHKIHUN

DyHKIHH JKHBOTO BeLIECTBA OpraanamMsr Iposasaenne pynxmun
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§65. 3akoHOMEpHOCTU cyLlecTBOBaHuA buocdepbl

3 PaccmoTpute puc. 283—284. Kakyio ponb B KpyroBopoTax yrnepoaa v asora
-2 UrpaT opraHuamsl? B 4ém npossnsioTca GyHKUMKU XUBOro BelecTsa?

Buochepa — mepapxudecKu MOCTPOEHHASN I'I00ATbHAA HKOCHCTEMA, COCTOAIAA
M3 HeCKOJIBKHX B3aMMOCBI3aHHEIX MeXy co00i ypOBHEH OpraHU3alnuy UBOH Ma-
TepU#, B KOTOPOi IIOCTOSHHO OCYINECTBIATCH KPYTrOBOPOTHI BEIIECTB, UAYT S3HEP-
retudyeckre U MHGOpPMaNMOHHLIE NOTOKK. CylecTBOBaHME Pa3IMYHBIX KOMIIOHEH-
TOB OHochepsl NOJUUHAETCA BAUAHUI0 KOCMUUYECKUX W IJIAHETAPHBIX CHJI, OKA3bI-
BAIONIUX HA HEE PAa3JINYHBIE BO3JEeHCTBHA.

Oco6enrocTn OHoctheps! Kak riaobaabHOl 3KocHcTeMbl. Kak zno6anbHan akocu-
cmema 6Hocepa XapakTepHayeTcsa PANOM 0coOeHHOCTEH.

Bo-niepBBIX, OHA ABIAETCHA OTKPBITOM OGHOJOrHYECKOH CHCTEMOH, B KOTODPOH Ha
BXOJle UMeeTcA COJHeYHasd sHepPrus, BOAa, MHUHEpPAaJbHEIE BEIIeCTBA, a HA BBIXO-
e — BelecTBa, 00pa30oBaBIIHECA B IIPOIECCE JKU3HEAeATeJLHOCTA OPraHu3MOB H
BhIHECEHHbIe U3 I100aIbHOT0 GHOre0XHMHIECKOT0 KPYTOBOPOTA.

Bo-Bropeix, 6mochepa HaXOJUTCA B COCTOAHUM JUHAMUYECKO020 PABHOBECUA,
KOTOpOe TIPOABIAETCHA B TOM, YTO M3MeHeHHMe JI00ro KOMIOHEHTA BhIBLIBAET JHC-
OanaHc, BJeKYIIUH H3MeHEeHHEe NPYTHX e€ dJIeMeHTOB. JTH M3MEHEeHUdA AeHCTBYIOT
o INPUHIUNY OTPUIATEJIBHON HMJIM IIOJOMKHUTEJbHON obpamuoil ceasu (puc. 282).
B cnyuae ompuyamenvHoii 06paTHOi CBA3KM M3MEHEHHBIE KOMIIOHEHTHI CTPEMATCH
BepHYTH OHoc(epy B UCXOJHOE COCTOSHUE, IIPH NOJLOICUMENbHOU CBA3H — CTHMY-
JUPYIOT AajibHelIlee U3MeHEeHNe B IPeKHEeM HAIPABJIEHUH.

IIpumepom oTpHIlATENbHOH OGPATHON CBA3M CJIY-

JKAT HEOAHOKPATHO IPOUCXOAUBIIKE B Guocdepe anep- 4
TeTHYeCKHe BCILJIECKH, IPHUBOAUBIINE K PACIBETY Pas-
JIMYHBIX IPYNI aBTOTPOMHBIX opranunamos. OHU CBA3LI-
BaaH U30BITOK SHEPTHH B BH/E CHHTE3UPOBAHHLIX Op-
TaHWYEeCKHUX COeJUHEHHIl, YTO BO3BPAIAJI0 CHCTEMY B
HCXOMHOE DHepreTudeckoe cocroanue. IlomoxknrensHan
obpaTHasa cBA3b MPOABIAETCH, HAIPAMED, IPH IOAB-
JeHnH B 61ocepe HOBBIX IPYII BEICOKOOPTaHU30BaH-
HBIX OPTaHM3MOB, BCTYIIMBIIHX HA IYTh OHOJIOrAYECKO-
ro nporpecca. Tak, moABJIeHHE HA ONPeNeIEHHOM 9Ta-
Ile 9BOJIIOIIMOHHOTO PA3BUTHA BBICIIHX TOMHHHI H CO-
BPEMEeHHOTI'0 YeJIOBeKa IIOBJIEKJIO 3a co00H M3MeHeHHe
MHOTHX KOMIIOHEHTOB GHocthepbl — pacTHTEJILHOTO H
JKHUBOTHOTO MHpa, IIOYBHI, PEK, 03Ep, MOpei, IoJes-
HBIX MCKOIIaeMBIX, YTO CYIEeCTBEHHO NpeobpasoBajo P

s obpaTrHOii cBaA3u: I — oTpH-
JKUBYIO 000J0YKY HaIel NJIaHEeThI, CAEJATI0 YeJIOBe- naTerbEON: 2 — HONOXHE-
YeCTBO I100aTbHON CHIOH. TeNbHOMN

Y

Puc. 282. CxeMmsl JeiicTBHA
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Kpyroeopors! BeuecTs 1 OMOreoXHMHYeCKHe IHKJIBLI. Bee cocTaBadomue 61o-
chepy KOMIOHEHTHI TeCHO B3aMMocBA3aHbl. CTabHabHOCTE OHOChEDPHI IONIepIKI-
BaeTcs MOCTOAHHO IMPOMCXOAAIIMM B Hell KPYyroBopoToM BelmecTB. KpyroBopoTEHI
pas3HoobpasHs! 110 MacmTabaM ¥ KadecTBY ABaeHuit. Emeé no mosBaeHus opranmus-
MOB Ha 3eMJIe CYIIEeCTBOBAJ 2€0402UYeCKull, WIN 00abWoll, Kpyzosopom. Haubosree
uETKO OH IIPOABJAETCH, HAIPHMED, B KDYroBOPOTe BOALI B mpupose. ua kasxpmoro
BelllecTBa XapaKTepHAa CBOA CKOPOCTL MUrpanuu B Kpyrosoporax. Hampumep, Besa
BOJla HA ILIaHeTe IIPOXOAHUT Yepe3 KPYroBOPOT 34 2 MJIH JIET, BECh KHCJIODOJ ATMO-
ctheprsr — 3a 2 ThIC. JIEeT, a Bech yrueKucaslil raz — 3a 300—500 mer.

C mosiBeHMEM 3XHBOTO BEIleCTBA Me0JIOTMYeCKHH KPYTrOBOPOT JOIOJHHICA OU0-
JA0ZUYECKUM, UITA MAAbIM, KPY2080P0OMOM, B KOTOPOM BeAYIIYIO POJb CTAJIH UTPaTh
OpPraHU3Mbl. B IPOTHBONOIOKHOCTE TE0JIOTHYECKOMY KPYTOBOPOTY B OHOJIOrHYEeCKOM
nepeMeIaeTca He3HAYNTEIbHAA YACTh BEIeCTB M HUUTOXKHOe KOJIMYECTBO COJIHeY-
HOIt 9Hepruu. OQHAKO S3HEPrusa, BOBIeUEHHAS KHUBBLIM BelecTBOM Ouocdepsl B 610~
JIOTHYECKHH KDPYroBOpoT, Oiarozapsa aBTOTPOGHBIM OpraHuaMaM npeobpasyercs B
OPOAVEINIO MEPBHYHOIO OPraHMYeCKOro BelllecTBa, HCIIOJIb3YyeMOro B JalbHeleM
retTepoTPOdHEIMH OprauamMamMu duochepsi.

C nosBieHneM Ha 3eMJjie OPraHH3MOB XMMHUUYECKHE 9JIEMEeHTEI, BXOJANIHE B UX
COCTaB, CTAJIM HEIPEPLIBHO IMUPKYJIMPOBATH B OMocdepe, Nepexoad U3 BHEIIHEHR
CpeAbl B COCTAB JKHBBIX TeJl M 00PATHO BO BHEINHIOKW cpeny. Takyi IDUPKYIAIUIO
HAaSBIBAIOT OU02C0XUMUYECKUMU YUKIAMU dNemeHmo6 (0HOreoXMMHYeCKHH MHKJI
yraepoza, asora, docdopa u p.). YUéHble ONPEAIOJaraioT, 9TO 3a IOCIeIHHE
570 miuH ner (HauuHasA ¢ KeMOpHsA) XxapaKkTep OCHOBHBIX DHOTeOXHMMHYECKHX IIHK-
JIOB Ha Halled IJaHeTe CYIIeCTBeHHO He M3MeHHJICA: IPOMCXOJHUT HAKOIJIeHHEe
B aTMoctepe KHCJIOPOJa, CBA3LIBAHWE PACTEHHAMH YIVIEKHCJIOTO ra3a, MHHEDaJIH-
3alid OTMEPIIHUX OCTATKOB, OcakJeHHe KapboHATOB H Ap. (puc. 283, 284).

PurvmuuHoCcThs ABaeHui. [[na 6uochepsl xapakTepHa ONpefesIiEHHAsA MOBTOPAE-
MOCTE ABJIEHHH BO BPEMEHH, 9TO CBA3AHO C TEKTOHHYECKHMH IIPONECcCaMH, BYJIKa-
HHYECKOH [JeATeJbHOCTHI0 U H3MeHEeHHAMH IeOMArHUTHOTO IOJIS HAIleHd IJIaHeTHL.
CymecTBeHHOE BINAHNE HAa OPTaHNU3MbI OKa3bIBAIOT I'PAaBATAIHOHHEIE M KOPIYCKY-
JIApHBIE BO3AeiicTBHA. [lepBhie CBA3aHBI ¢ M3MEHEHUAMHM OpOUT BpameHus 3eMn
u Cosnrna. Bropele BBIBBaHBI 371IeMEHTAPDHBIMHM YaCcTHIIAMU, M3JIydaeMbIMH 3BE3[a-
MH ¥ PacIpPOCTPAaHAEMBIMH B KOCMHYECKOM IPOCTPAHCTBE.

I'pasumauyuorHble 8030€iiCMBUA ABIAIOTCS MPUYMHAMYA KJIMMATHYECKUX I[UKJIOB,
CcMeHAIMUXCA Ha 3eMie ¢ 4éTKoM nepuoguysHoctsio B 0,4; 1,2; 2,5; 3,7 muH ser.
Hanpuwmep, 400-TeicadeeTHHI UK, Ha3bIBAEMBIH «0HOC(HepPHBIME YacaMu», BBISEI-
BaeT KpynHOMACIITAOHBEIE U3MEHEHUA KJIHMMAaTa HA Hanrell nianere. B mpomtiom aTo
OPHUBOAMJIO K HEOJHOKPATHOMY BBIMHPAHHIO HJIH 3BOJKWIHOHHOMY paciBeTy OT-
JeJIbHBIX I'PYII OpraHuaMoB (puc. 285). YYEHBIMHU OBLJIO YCTAHOBJIEHO, YTO OKOJO
350 MJIH JIeT HA3AI B Pe3yJIBTATE BYJKAHHYECKOH JeATeJIbHOCTH COJlep:KaHue yrie-
KHCJIOTO Tada B arMocdepe 1eBoHA U KapOoHa YBeJIWYHIOCh; 3TO IPUBENIO K OypHOMY
pacuBeTy Ha IIJIAHETe JIeCOB M3 IUIAYHOB, XBOIIEH M NanOpPOTHUKOB, KOTOPHIE 3aTEM
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MononHeHue atMocdepsl

/

BuloeneHue B atmocdepy

CO, B aTMocdepe | MononHeHne atTMocheps

(0,03 %)

Accumunauua CO,

BpoxeHune

Bakrepun-
peayueHTbl

JbixaHue

1

~

3enéHele pacteHns (aBToTpodbl):
(OTOCUHTE3 OpraHUyecKnX BelLecTB

XusoTHbie (reTepoTpodbl): BUOCKMHTES
OpraHM4ecknx BELLECTB

MononHeHne

C NuLLen

Y

K PactBopeHue B BoJe

OTmepLuMe pacTUTellbHble U XWUBOTHbIE OCTaTKW

MuHepanusauunsa ‘

Yrnedukaums *

KapboHaTbl
(Men, U3BeCTHAK)

CxuraHue g
Wckonaemoe TONAmMeso

(yronk, HedpTb)

Puc. 283. BuoreoxuMuadecKHil MUK yriepoaa

ArmocdepHasn dukcaums

N, B aTMmochepe MononHexnne atmocdeps

(78 %)

Buonorndeckas pukcaums ‘

~

AsoThukcupylowme
lpoaul 6GakTepuu, umaHobakTepun
(N2O)
OpraHuyeckue
BeLLECTBa XUBOTHLIX
1 MépTBbie ocTaTkin
¥ MPOAYKTHI BuieneHmns (NH)
OpraHuyeckne
BELLeCcTBa pacTeHuii
\ | | v
HuTpnTbl (NO5) ‘
C HuTpaThl (NO ) - HyTpuouKaLms H“Tp’%‘gg‘-é";}?ﬂ‘;”m“e
\ _ | DexuTpuduumpyome DennTpudurkaums /
s BGakTepun

Puc. 284. BuoreoxuMuyecKMi MUK a30Ta
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BecyenoCTHLIE «pbilibi»

MNosenexue
CKENETHBIX
OpraHuaMos

PacuBeT nnayHoB, XBOLLEH, NanopoTHUKOR

1 NOSIBAEHME PenTUAniA
@ Buixop, NO3BOHOYHBIX Ha CYLLY
=
2 Tepesie HaseMHbIE pacTeHns Nepese
g [AMHO32BpH
§ 1 MeKonMTalLMe
g
2|  Mepsbie NO3BOHOHLIE:
']
g
5
&£

O6pasosanue Hoochepsl
Yenosek

Maneoren
Heoreu
AHTpONorex

[ mﬂﬁéﬂ :
'm*';t_ -
IOpa \

i

Cﬁnyp

420 400 330 270 230 180 135 of - 25 2
Bpems, MAH neT Haaag

Puc. 285. Pacuser u BREIMHDaHHE CHCTEMATHUECKHX TPYIN OPTAHM3MOB B IPOMLIOM

BBIMEDJIH, 06pa30oBaB 3a/lexu KaMeHHOro yris. « Kucoponsas BCnbImKa» B Me3030e
(oxomo 130 MuH JeT Ha3ax), ABUBIIASCH CIAEACTBHEM (DOTOCHHTETHYECKO Jedareib-
HOCTH PaCTeHHil IaIeo30iCKUX JIeCOB, CII0COGCTBOBANA BIOCJIECTBAN DACIBeTy Ha

Anexcanap JleorHa0BUY
UmxeBckuil (1897—1964)

3eMJle TMMAaHTCKHX IPECMBIKAIONUXCA — AHHO3aBPOB.

W3 kopnyckyrapuvix eosdeiicmeuil ma 6uoche-
DY U3BECTHO BIHAHHe 1l-TeTHero pmTMa cojHed-
HOH aKTHBHOCTH, OTKDBITOE OTE€YECTBEHHBLIM YUEHBIM
A.JI. YuxescruM. B oxrsabpe 1915 r. B noxnazne ua
tremy «[lepuonmueckoe Bauanue Cosnna Ha 6uochepy
3eMIH» OH, IPOAHAIM3HPOBAB IPOMAHLIH (haKTOI0rH-
yecKHuil marepuaJs u3 ucropuu 80 crpaH MHpa 3a ABaj-
OATh BEKOB M COMOCTABUB €r'0 C ACTPOMPHU3INMUECKUMH
OaHHBIMHM O Benblmkax Ha CoJsHIe, caenan BBIBOJ 00
00yCIIOBIEHHOCTH NIPOLIECCOB MKU3HEJeATeILHOCTH Opra-
HH3MOB 3eMJIH TePHOAUYHOCTRIO COTHEUHON aKTHBHO-
cta. Unen A. JI. YnsKeBCKOro, DasBUTHIE BIIOCJIEACTBAN
HayKOH zeauobuonozueil (or rped. gelios — conHme,
bios — »HBHB U l0g0s — y4yeHUE), O3HAMEHOBAIH Ha-
4YaJI0 HOBOH BEXH B MIOHHUMAHWH BIUAHHA KOCMHYECKHX
thakTOPOB Ha mpoLecchl, MPOHCXOAANTHE B Duocepe.



§ 66. OcHOBHble 6MOMBbI 3emnun e

IlpencraBnenune o CosnHIle KAK MCTOYHUKE SHEPIWH, HACTPAMBAIOIIEM HA OIpele-
JIEHHEBIH DUTM BCe 3eMHLIE IIPOIIECCE], B TOM UYHCJe W 00IeCTBEHHO-UCTOPUYECKHE,
BEPOATHO, MO3BOJIHT YeJ0BEYeCTBY B OyayimeM o0ecleddTs MX B3AMMHYIO KOODIU-
Hanuio. Tak, ecim ORI yAAIOCH COTNIACOBATE KOCMHUYECKHE IMUKJIBI C IIPOBOAMMBIMHI
B PasHBIX CTPaHAX COIHAJBHO-DKOHOMHUYECKHMH pedOpMaAMU, YEJIOBEYECTBO IIOJIY-
410 GBI B CBOE PACHODSKEHHEe MOIIHEIN YCKOPHUTEIb MX HOJE3HBIX 2M(HeKTOB H
racuTeNib HeTaTUBHBIX.

I'nobanvras sxocucmema; Junamuveckoe pasrHosecue; 06paAmHanL C813b: OMm-
puyamenvHan, NOLONUMELbHAA, KPYzo680pombL: GonbuLoll (zeorozuueckuil),
Manbiii (Ouonozuveckuil ); OU0Ze0XUMUYECKUE UUKIbL JeMEHMO08, 6030ellcmaus
Ha Ouocgepy: epasumayuoHHble, KOPRYCKYLAPHBLE.

Bonpocbl u 3agaHus

1. Jokaxwure, 4to Brocdepa aenaetca mobansHoin akocucTeMon. Kakmmmn ocobeHHocTa-
MW Kak rnoBansHas SKOCMCTEMA OHa XapakTepuayeTtca?

2. Kak nopnepxuBaetcs B Guochepe gMHaMW4eckoe PaBHOBECKE MexXay e€ KOMMOHEeHTa-

Mu? Kakosa ponb B nogaepxaHiv AMHaMUHeckoro paBHOBECKHS NPOUECCOB, AeNCTBYIO-

wux no npuHuuny obpatHoi ceasu? MNpuseaute NpuMepsl.

Kakve kpyroBopoThl Ha3biBaloT 6onbMM U ManbiM? B 4Em MX CXOOCTBO M pasnuune?

Mo puc. 283 onuwmnte BUOreoXMMUYECKWIA LMKN yrnepoaa. [ae MOXeT HakanimeaTbes

yrnepog B 6Guochepe? Kakoe ato uMmeeT 3Ha4eHue 48 XuBoro Bellecrsa?

Mo puc. 284 onuwwuTte Buoreoxmmmuyeckmii UmMkn asoTa. B kakux dpopmMax asoT MOryT uc-

Nnonb30BaTk PACTEHWUSA, XWBOTHLIE U MUKPOOPraHM3mbl?

. B 4&Mm nposenseTcs pUTMUYHOCTL fBNEHWIA B Buocdepe? MNMpounniocTpupyinTe oTBET
npMMepamMu rpaBMTALMOHHBIX M KOPNYCKYNSiPHLIX BO3OEWCTBUIA Ha Buocdepy. K yemy
3T0 NpMBoAMT? Kakoe 3Ha4YeHMe 3TO MMeeT ANa Xu3Hu Ha 3emne?

o o s

§66. OcHOBHble BMOMBI 3eMmnu

S5 PaccmoTpuTe puc. 286—296. B 4éM npuymnHa 3oHanbHoCcTU Buocdepsl? HYem
2 OTNNHAIOTCH APYr OT Apyra OpraHu3Mel PasHbix NPUPOLAHLIX 30H 3emnn?

Oxea n3 HanGoJsiee CYIECTBEHHBIX YepT OpraHHsanum 6uocepsl cBA3aHa ¢ eé
F0HANLHOCMbIO, IPOABIAIOLIEHCA B pacupefe/leHNA Ha NOBEPXHOCTH 3eMJIH TeIlja,
BJIaTH, IOYBBI, PACTEHHUI, JKUBOTHRIX, TPUO0B, MEKDOOPraHU3MOB H Jp.

Buomsel cyumn. 30HANBHOCTE OHOChepsl NPOABIAETCA B CYIIECTBOBAHMY Ha HA-
el mIaHeTe JaHAmMAa(THO-reorpadUYecKux 30H, B MpeAeIax KasKI0i U3 KOTOPBIX
(hopmupyeTca cBoH Ouom (OT rped. bios — »KU3HB W JIAT. -0Ma — OKOHUAHHE, 03HA-
Jajomiee IeJIOCTHOCTh) — COBOKYIHOCTH OPraHU3MOB M (PAKTOPOB aOMOTHYECKOH
cpeAbl, XapaKTepHBIX AJdA 30HBI. PacemorpuMm ocHoBHBIE GroMbl Semiau (puc. 286).
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Puc. 286. OcHOBHBIE HUOMBI IOBEPXHOCTH CYIIN 3eMJIH

s noasapHuix obaacmeil © myHApb. XapaKTepPeH XOJOJHBIN M BIAMKHBIA KIAMAT
(puc. 287). 35aunTebHAA TEPPHTOPHS 3TOH 30HEI IOKPEITA CHErOM # JibgoM. Huskue
TeMIepPaTyphl ¥ CHUJIbHBLIE BETDPHl OTDAHHYHBA-
JOT pacIpocTpaHeHUe OpraiuamMoB. B manomno-
JIOPOJIHOM TIOYBE €CTh CJIOM BeUHON Mep3JIOTHI.
Y pacTeHHH, NPOU3PACTAIOIIUX B HOJAPHBIX
obacTAX U TYHApPE, KOPOTKUI BereTalMOHHBIN
[Iepuo], MO3TOMY 3JjeCh BCTPEdYaloTcs HHU3KO-
pocJble KapJANKOBbIe HBA U Oepésa, MOJAPHBIN
MaK, 3eJI€Hble ¥ TOPMAHBIE MXH, HAaIIOYBEHHEIe
JHINARHAKHA 1 gp. M3 :KUBOTHBEIX pacnpocTpa-
HeHBl JeMMHUHI'H, 3adAn-0endaK, Iecem, ceBep-
HBIH 0JIeHb, OBIeOBIK, Oesblit MeaBeb, TOJIAD-
Puc. 287. llonsipras TyHApa Hble KypOIaTKa M COBa.
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B zome xeoiinbix necos, nnm maiieu (puc.
288), xauMaAT XOJOAHBIA M MMeeT Pe3KO BEI-
paXeHHYI0O CMeHY Ce30HOB rojla. 3UMOH 37ech
BeImazaeTr GONbIIOE KOJHYECTBO OCATKOB B
BHJ€ CHera, ObIBAIOT JOBOJIBHO HU3KHE TeMIie-
paTypsl, a JeToM BO3ZYX MOXET IPOrpPeBaATh-
ca mo +30 °C. IlouBBl 3T0# 30HBI MAaJIOIIIONO-
POJHBIE, 3HMOM YacTO IIPOMEP3al0T, IO3TOMY
pacTeHHA OPHCIOCOOIEHBI K HENOCTATKY BJa-
ru. Jlerom ObIBaeT mepeyBJaMKHEHUE HOYBHI,
4YTO NPHBOZHUT K obpasoBanuio 6osor. U3 pac-
TeHWI B 30He XBOWHBIX JIECOB PACIPOCTPAHEHEI
€JIb, COCHA, MUXTAa, JIMCTBEHHUIIA, OCOKH, Uep-
HUKa, OpyCHUKA, 3eNéHBIe U Cc(harHoBble MXH.
W3 xuBOTHBIX BeTpeuaoTes benka, 6YPYHAVK,
pPBICH, OYDBIi MeIBellb, JIOCh, [VIYXaPh, KJIeCTHI,
JYKH-KOPOEeAbl H yCauH, KOMADHI, CICIHE U JP.

30HA CMEWLAHHBIX W WUPOKOAUCMBEHHLLY
Aec08 XapaKTepHU3yeTCA YMEPEHHBIM KIHMATOM
(pmc. 289). B s3uMHee u JieTHEe BpeMsi 37[€Ch
BHIAZAET JOCTATOYHOE KOJHYECTBO OCAJKOB.
IlouBEI B 3TOM 30HE IJIOLOPOLHLIE, ¢ XOPOIIHM
ApeHa)koM. [ns JIHCTONAAHBIX JIECOB Xapak-
TepHa YETKO BHIPAXKEHHAA SPYCHOCTH, MO3aHU-
HOCTH U 0CODOBIH CBETOBOM DEMHMM II0 Ce30HAM
roga. Hambonbsmasa ocBeménHoCTh HabaomaeT-
¢f BECHOH 10 pacIyCKaHHA IMOYEK Ha JePeBbiX.
N3 pacrennii 114 aToil 30HH Hambolee Xapak-
TepHEI Oepésa, ocuHa, ny0, KIEH, AceHb, OVK,
BA3, JUNa, paduHA, YepéMyxXa, JenuHa, 6epe-
CKJIeT, KaJluHa, MeIYHUIA, KynalbHuna. M3
JUBOTHBIX BCTpeualoTca kabaH, bapcyk, Oia-
rOpPONHBIHA OJIeHb, KOCYJIA, JIMCHIA, KDOT, 38M-
Jlepoiika, MeJKHe OTHILI, 6a00YKH HemapHbIi
IIeJIKOIPAJ U NepPeINBHULA, JOK/EeBEIe UePBH,
MHOTOHOXKH U OP.

B sore cmeneil kaumaT Témweii (puc. 290).
Xopoio BEIpa)KeH 3aCYILIWBLIA JeTHHUH U OT-
HOCHUTEJIBHO YBJAKHEHHBIH 3MMHHH IEPHOAB.
B cyxue roger G6eiBaiorT moxkapsl. YacThl CHIIL-
HbI€ BETDBI M cMep4YH. IlouBkI cTenmel mmomo-
POAHBI H HCHOJB3VIOTCA YEJOBEKOM JJIfA Beje-

Puc. 289. IIIHpoKOTACTBEHHEIH Jec

Puc. 290. Crens
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Puc. 292. Kycrapauku

HUA CeJbCKOI0 X03saiicTBa. PacmaxaHnHble IOYBEI Ie-
PecBIXalT M YHOCSATCH BETPOM BO BPeM#A NBLIBHBIX
Ooypb. 13 pacTenuii B aT0#1 30HE IpeobIasaioT MHO-
roJIeTHHEe TPaBEI: KOBBLIb, TUMYAK, JIOOWH, IIAJ-
(eit, upuc, MaK#d U Ap. BerpedaroTes KyCTapHUKH
akanuu. V3 XHBOTHBIX pPACTIPOCTPAHEHBI KyJaH,
calirak, CyCJIHKH, XOMAKH, makain, Apoda, crem-
HOU OpEJI, AePHIILI, 3MeH U HaceKOMBbIe,

Ilnst 30HBI caBaHH XapaKTepeH XKapKHUH U cy-
xoi kiaumar (puc. 291). Ocagku BeIIAAAIOT 34 OAUH,
MaKCHMYM 3a IBa mepuoja moxzaeit. B cyxoil nepu-
of1 GBIBAIOT CHJIbHBIE BETPHI M IOXKAaphbl, IPAKTHYe-
CKH [IOJHOCTHI YHHYTOKAKI[HE BCIO TPABAHUCTYIO
PACTHTENILHOCTE. B Imeproj AoKAeH MoryT obpaso-
BBIBAThCS HeGOIBIIHE BOJOEMEI. B caBaHHe Kpyroso-
POT BEIIeCTB MPOUCXOIUT OBICTDO, TAK KaK B OCHOB-
HOM OH CBSI3aH C MHOTOJIETHUMH TPaBaMH ¥ TPaBO-
AJHBIMHA KONBITHRIMH MJIeKomuTaomumu. s pac-
TeHH paclpocTpaHeHBl akamuu, 6a06ad, Mosmouan
" 31aKu. V3 }XKHBOTHBIX BCTPEYAIOTCH CIOHBI, HOCO-
pOTr'H, aHTHJIONEI, 3e0phl, Kupadsl, ra3ejl, JbBHI,
THeHEI, TenapAbl, HaBHAHEI, CTPAYCHI, TPU(EI, Ame-
PHIIbI, 3MEH B HACEKOMBIE.

30HA KYCMAapHUK08 HMeeT KJIHMAT C HapKHUM
H CYXHM JIETOM, TeIJION ¥ BJIaKHOW 3MMOH (puc.
292). Ilousa MaJIONI0LOPOAHAS, JIETOM HCCYIIIaeT-
¢fl, 9YTO OrPAHUYHMBAET IIPOM3PACTAHNE B DTOM 30HE
JepeBbeB. 3EMa XapaKTepusyeTcH JOCTATOYHBIM
KOJHMYECTBOM OCAaJKOB, 0oDecriedMBAIOIIUX Berera-
U0 KEeCTKOJHMCTHBIX KYCTAPHUKOB M OJHOJIETHUX
TpaB. VI3 pacTreruii npeobnananT paKUTHHK, Beep-
Had IaJbMa, JaBaHa, Bepeck, moasrHu. U3 xusor-
HBIX BCTpeYaloTCA 3eMJIAHBIEe OGeTKH, KeHI'YPOBHIE
KDBICHI, YeDEmaxHy, AIepPUIlbl ¥ 3Men.

B 30He nycmsiHb KIAMAT KapPKUH M 3aCYIILINUBBIH, ¢ BBICOKMMHU JIETHUMH TeMIle-
paTypaMu B JHeBHBIe yackl (puc. 293). B asmarckux nycThIHAX OBIBAIOT XOJIOAHBIE
3uMBI. JI03KAM BRIIAZAIOT pefKo. I104BsI mycThIHE GeqHEBIe, IO9TOMY PACTHTENIBHBIHN
NOKPOB 3Aech penkuii. OprasmusMel, KHUBYIIHE B NYCThIHAX, IPHCIOCODIEHEI K JI0-
OBIBAHWIO WJIHM 3KOHOMHH BJard. PacreHus MMeEIOT I'VIyOOKHe KODHEBble CHCTEMBI U
JKECTKHE JIHCTHA-KOIOUYKH, YMEHbIIAIOIIEe UCIIaDeHNe BOABL. ¥ HEKOTOPHIX PACTEHHH
[IYCTHIHD KOPOTKHH BereTarMoHHBIH II€PHUOJ, COBIAAONINI ¢ MeCAIIAMHU BHINIAZIEHUA
ocaakoB. JKHBOTHBEIE IYCTHIHL B OCHOBHOM BeAyT HOYHON 00pa3 *KH3HU M DKOHOMAT
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BJIATY, BhIJIeNAA KOHIEHTPHPOBAHHYIO MOYY H pe-
ryaupysa remuepatypy cobcreerHoro tena. Ma pac-
TEeHUN BCTPEeYaroTCA KAKTYCHl, araBel, JOKKH, [OJIbI-
HHU, cakcayJ. I3 JKMBOTHEIX PacCIpPOCTPAHEHBI Bep-
OJIr0AbI, TYIIKAHYMKY, [IeCYaHKH, (DeHeK, IIyCThIH-
HEBIE 3aMIBI U €3KH, 30JJ0THCTBINA IATEJ, AIMEepPHUIIE],
3MeH, CKOPIIHOHBI, TayKH U MYypPaBbH.

30HAa 81AHCHbLX MPONUYECKLX JeC08 — CAMBIHI
6oraTeri Bugamu buom Semun (puc. 294). Knumar
B 9TOI 30HE IMOCTOAHHO TEILIBIA ¢ DOJBIIHUM KO-
JUYECTBOM OCAJKOB, 4TO cmocobeTByeT OyHHOMY
Pa3BUTHIO PACTUTEILHOCTU U PA3HOOOPA3HIO K-
BOTHBIX. B TpomM4YecKHMX Jecax XOpOIIo BhIpa-
JKeHa APYCHOCTh. IL0UBBEI MAJIOMJIOZOPOAHBI, TAK
KakK Bech pacTHTEJbHBEIN omaj mepepabaTsiBaeT-
¢fA OPraHM3MaMHB-CANIPOTPOMAaMH U BHOBE HCIIOJb-
3yeTcA pacTeHHAMH. BcTpeuaeTca MHOro pacre-
HUH suuduToB. [[epeBhs XUBYT HEJOJIO, U IIO-
cJe ux rubenm ocBo0OAMBINEECH IPOCTPAHCTBO ObI-
CTPO 3aI0JHAETCH BUAAMYU, DOPIOIUMHCH 34 CBeT.
W3 pacTeHHil pacupoCTpPaHEHBl apayKapuH, cei-
OBI, THK, PO30BOE [€PEBO, MYCKATHRIA opex, (u-
JIONEeHIPOHbLI, OpOMeNnu, OpXHUJen, IaIOPOTHH-
KM, JUIIAAHUKY 1 MXu. VI3 )KMBOTHEIX BCTpeda-
I0TCA TAIHUp, ATyap, JeHUBIEI, MAPTHIIIKHA, YeJo-
BekooOpasHBIe 00e3bAHEI, MyPABhe/(bl, KPBLLIAHBI,
opén-rapnud, Koaubpu, palicKyue NITHOEL, ALNIEpH-
1B, 3MEH-VIaBhl, JATYIIKKU-IPeB0Iaskl, 6abouKkm-
NTHIEKPBIIKY B Ip.

Ha pasHeIx reorpaduueckux IIMPOTAX BCTpe-
gapTcsa GHOMEI 8bLc0K020pbsa (puc. 295). Ilna HUX
XapaKTepeH KJIMMAT ¢ YacTOM CMEHOU HOrojAbl H
CHJBLHBIMHU TIepemagamMu remmeparyp. Ms-sa BbI-
COTHOCTHM ¥ Pa3HO¥ OPMEHTAIIUYN T'OPHBIX CKJIOHOB
KJIMMaTHYeCKHe YCIOBHUA BRICOKOIODHU PE3KO OT-
JIMYarTCs APYT OT Apyra. PazpeskeHHBIH IOPHBIHA
BO3AyX obsamaer HU3KOIH TeNJIONPOBOJHOCTHIO,
IMO3TOMY ILJIOXO ITporperaercda. JacTo AVIOT CHIb-
HBIE BeTPHI, VCHIHBAIOIHECA IO Mepe Bo3pacTa-
HHUA BBICOTHI. IloUBEI BhICOKOTOpHIl OesHble M HA
roJIbIX CKAaJaX OTCYTCTBYIOT. PAcTeHHS BBICOKO-
ropuii HaIMIOMHHAIOT TYHAPOBYI0 PaCTHTEILHOCTD.

Puc. 294. Birakarrit
TPONHYECKH Jec

Puc. 295. Bricokoropssa
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CHexHasn BeplumHa

\/\f,\f\ I'paHnua cHeroB
A

'paHuua apeBecHon
pacTUTEeNbHOCTH

TyHopa

XBOWHLIN Nec

BnaxHbiid Tponuyeckii nec

Puc. 296. IllrpoTHas M BLICOTHAA 30HAIBHOCTH OHOchepEL

Omx npucnocob/ieHbl K COXPAHEHHIO TeIia (MMEIOT BOJIOCKH) M 00JaJaloT KOpoT-
KHM BereTallMOHHBIM HepHoAoM. B BEICOKOropbSX BCTPEYAIOTCA AJbIHNCKHNA Mak,
aenbBeiic, rope4yaBKH, BOAOCOODHI, OUUTKH, JAYATKH, POAOAeHAPOHBI. U3 ku-
BOTHBIX DACIPOCTPAHEHEBI CHEXXHbIe KO3hI, 0apaHbl, JJaMbl, IyMBbI, CHEXKHBIN Gapc,
IIAHIOINILIA, KOHAOP, TOPHEIE KYPONATKM, OPEN-ATHATHAK.

IIMupoTHyI0 30HANBHOCTE OHOC(hEPEI, TPOSABIAOIIVIOCH B CYIIECTBOBAHUN OHO-
MOB, HADYIIAKT BYJKAHH3M, CKJIAAYATOCTh 3€MHOM KODPHI U Apyrue mpoiecchl. Mx
cJIeACTBHEM CTaHOBHTCH ()OPMHPOBAHME BBICOTHBIX HOACOB, B OCHOBHOM TOBTODHA-
IOIMHX NIMPOTHYIO 30HANBHOCTL. Tak, TeMueparypa, 0T KOTOPOil 3aBHCHUT XapaKTep
PacTHTENBLHOCTH, NOHHIKAETCA [0 Mepe NPOJABUMKEHHUA BBEPX 10 TOPHOMY CKJIOHY
HIIH 10 Mepe yAajdeHus oT skpaTopa. [lpu Hamumduu 00MIBHEIX 0CAAKOB PACTHTEb-
HOCTB B IIMPOTHOM M BEICOTHOI 30HAaNBHOCTH Duocheps: cxonHa (puc. 296).

Ilonapras acummerpus OGuocdepbl MPOSBAAETCA B PA3IHUNAX, UMEOIIUXCH
Mex Ay :KuBoi npuponoil Ceseproro u ¥sxuoro nonymapnii. Tak, 8 CeBepHoM 110-
JyIIapdy OrPOMHBIE IPOCTPAHCTBA YMEDEHHOrO II0fca 3aHHMAIOT XBOHHBIE Jjeca,
Ha3epIBaeMble TAalroi, koropas B EBpasuu npocrupaercs Gosee uem Ha 7 THIC. KM,
B CeBepHoil AMepuKke — Ha 5 Teic. kM. B IO:kHOoM noaymapuu ata JasgmadTHO-
reorpauyecKas 30Ha aHAJIOra He HMeeT, TAK KaK Cylla Ha 9TOH IIMPOTe OTCYTCTBY-
er. B I0:xHOM nmonymapun B ABcTpanniickoil 6uoreorpadguyeckoi obiacTy BCTpe-
YaTCA NPUMHUTHBHBIE MIEKONHUTAKINNE U3 oTpaoB OaHonpoxoaasie u CyMuaTsie,
a B CeBepHOM IOJYIIADHU TAKHX >KHBOTHBIX HET.
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Buombl: noaspHeie obracmu u myHdpa, xeolkbie neca (maiiza ), cmeuLantvle
U WUPOKOLUCTEEHHbLE Jeca, CMent, CA6aHHbL, NYCMblHU, KYCMAPHUKL, BLAHC-
Hble mponuyecKue jeca, 6blCOK0Z0PbA; WUPOMHASL U BbICOMHAL 30HANbHOCTU;
NONAPHAA ACUMMEMPUA.

Bonpocskl U 3apaHus

1. B 4ém npossnsetca 30HanbHOCTb Buocdepbl? KakoBbl OCHOBHbIE NPUYUHBI 30HANBHO-
cTn? OTBET NPOWUNNIOCTPUPYIATE NPUMEpPaMM.

2. Y7o Takoe 6Buom? Kakue abuotuyeckme ¢aktopbl cpenbl GOpMUPYIOT PacTUTENbHLIA 1
XWBOTHBIA MUp Bomos 3emnn? MNMpuBeauTe NPUMEpPBl Takmx GakTopos.

3. OxapakTepuayiTe OCHOBHblE 6MOMBI NOBEPXHOCTH CyLln 3emnu. [epedepTuTte B TeTpade
1 3anonHuTe Tabnuuy.

BHOMBI NOBePXHOCTH CYIIH 3eMJIH

Haspanne GuomMa KanmaT, mouBsr PacTHTe bHBIH MHP MHusorHBIN MHD

4. B yéMm nposiBasieTcs nonspHas acummetpus Guocdepsl? KakoBbl OCHOBHbIE €€ npuyu-
Hbl? OTBET NPOUNMIOCTPUPYITE NPUMEPaMM.

BblBOAbI MO INABE 10

Bcesa COBOKYIIHOCTE OPraHU3MOB, a TaKiKe YacTH aTMochepsl, ruapocdepsl |1 Iu-
Toc(epsl, HACeJEHHLIE M BHIOU3MeHAEMEIe [AeATelbHOCThIO 3TUX OPIaHH3MOB, CO-
craBafoT 6uochepy 3eman. Beaymyio poss B IOAAEePKAHUN CTAOMILHOCTH M Ipe-
obpasoBaHKMH 6Hoc(hEePsl HIPAET €€ MKHUBOE BEI[eCTBO, OCYIEeCTRIIAIIee OHOre0XuMH-
yecKHe QYHKIINKU: 9HEePreTHYeCKYI0, Ta30BYI0, KOHIeHTPAaIMOHHYO, OKHCIUTEIbHO-
BOCCTAHOBHTENbHYIO, TDAHCIOPTHY, NECTPYKTHBHYIO, CPefo00pasyoIyio.

Buociepa spiseTcs rao6anibHOR sKocHCcTeMO 3eM/H, /1A KOTOPO# XapakTep-
HBI OTKPBITOCTE B JWHAMHYECKOEe PABHOBECHE MEeKIY KOMIIOHEeHTaMH.

OcHoBy cymiecTBoBaHNA GHochepsl ofecnedyrBaT KPYroBOPOTHl BellecTs, 6uo-
reoXMMHYecKHe IUKJIBI 3JIEMEHTOB, IOTOK SHEPIHH M PUTMUYECKHe ABJIeHUA, CBA-
3aHHBIE C TEKTOHUYECKHMH OPOIeCCAMHM, BYJKAHHYECKOH JeATeJlbHOCTHIO, I'PaBH-
TAIUOHHBIMH U KOPNYCKYJISPHBIMHA BO3ZeHCTBUAMH.

Opranusmel pacupeneneHbl B 6uochepe no nasamadTHO-reorpad@UYecKuM 30-
HaMm. B npezenax xa)kmoi JaHamagTHO-reorpadpuyecKoil 30HEI (opMHpyeTcs Xa-
PaKTepHBIH 6HOM — COBOKYIIHOCTE OPraHU3MOB ¥ GaKTOpoB abHMOTHUECKOH Cpejnl.
OcHOBHEBIe 6GHOMBI CYIINM 3eMIK: [IOAApHLIe 00JIACTH ¥ TYHIpPA, XBOWHEBIE jJeca (Tau-
ra), CMeIIaHHbIE U IIMPOKOJIHUCTBEHHEIE Jjleca, CTelH, CABAHHBI, IyCTHIHM, KycTap-
HUKH, BJIaXKHEIE TPONUYECKHE JIeCA U BEICOKOTODBA.
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Tembl AOKNanoB, pedepartos U NPOEKTOB

1. B. V. BepHanckuin — cospgatens y4eHus o buocdepe.
2. buocdepa — xuBas 060104ka NnaHeTsl 3emns.

3. XXumeoe BeluecTBO Brochepb! n ero GyHKLMK,

4. MNaneobuocdepsl 3emnu: 3 rMyGuHbLI BEKOB.

5. OcHoBHble 6MOMBI Cylun U MUPOBOro okeaHa.

fmasa 11. YEJIOBEK U OKPYXAIOLWLAS CPEOA

§67. YenoBe4ecTBOo B Guochepe 3emnu

) BcnomuuTe, M3 Kakux aTanos CKIaAbIBAETCA UCTOPUS XO3AWCTBEHHOW OeATENb-
- HOCTK YenoseyecTsa. Kak 370 NOBAUANO HA XUBYIO npupoay?

C camoro Hayaja CBOEro BOSHMKHOBEHHA Omochepa npejcrasiasna coboit 6mo-
JIOTHYECKYIO CHCTEMY, B KOTOPOH IMPOUCXOIANIAEe KPYTOBOPOTHI BEIIECTB U ITOTOKH
9HEPrHHy IOANEP:HHUBAJHY CYIIECTBOBAHME M DA3BUTHE JKHU3HU OT HMU3IIUX (POPM K
BeicimuM. Ha onpenenéssoM arame sBoaonuE B 6uocdepe MoSBUIICH YeJTOBEK, KO-
TOPBIH CTaJ UIPATh B Hell BaXKHEHIIYI0 GMOre0OXUMHYECKYIO DPOJIb.

Buocdepnasa poas yenopeka. OnHU yuéHEIe paccMaTPHMBAIOT MOABIEHHE YEJO-
BeKa B OHocepe Kak Pe3KO OTpHIlATENbHOE ABJIEHUEe, CIOCOOHOe NPHBECTH K e
rubenu. [Ipyrue yuyéHble mojaraioT, YTO HA DAHHEM HTAlle SBOMOIHOHHOIO DPA3BH-
THA Y YeI0BeKa, BepoATHO, Oblia KakadA-To cBodA (GyHKIUA B OHocdepe (MHade oH
He nosaBuicA ObI), HO 3aTeM oHa OblIa MM yTpadeHa. CyIecTBYeT TaKKe MHEHHE,
YTO YV YeJIOBEKAa €CTh CBOS HBOJIMOHHO 00ycioBIeHHAA OuochepHas poib — IOL-
Jep:KaHue YIOPANOYEeHHOCTH W YCTOMYHBOCTH KHUBOH 000/JI09KHM HameH IJIaHeTHI.

HawubGomee cymmecTBeHHO BINSHEAE YeOBEKa B COBPeMeHHOH 6Hochepe cKasaioch
Ha KPYTrOBOPOTaX BeIeCTB M MOTOKAX dHepruu. Tak, OMOreoXmMMHUYeCKHMH IHKJI
yraepoja ObLT JOMOJTHEH ABYMS IOTOKAMHM: DU UCTOIIEHAM ryMyca NOYB B Pe3yJIb-
TaTe 3eMJIeIeNHA U IIPH MCIOJL30BAHHH ADEBECHHEI, YIVId, Topda, PACTUTEILHON 1
KUBOTHOM mumu. ITorpebnasa yriepojcogepixanipue COeUHEHHS, YeJIOBEK, C OTHOH
CTODOHBI, YMEHBIAJ 3alac ycToH4MBOCTH Omocdepsl, 3aKIIOUEHHEIA B HuoMacce
€€ KHBOTO BeIlecTBa, & C APYrof — BKJIIOYAJ HOBBIN AHTPOIOTeHHBIH MeXaHW3M
MoAAePHAHAA YCTOHYUBOCTY €€ QYHKIMOHHPOBAHHSA, HEIPEPLIBHO IOCTABIAA
B arMocepy yriexkuciasii ras. Takum ob6paszom, JyesoBeK He MPOCTO M3BIMAET yTIJe-
PO M3 €CTECTBEHHOIo GMOre0XHMHYECKOr'0 KPYyroBOPOTA, & BKJOUYAET €r0 B HOBBIH
HCKYCCTBEHHBIH AQHMPONOzeHHbLil KPY2Z060pOm.

HeraruBHEIe mocaeACTEHA, CONPOBOMKAAIIINE AeATEILHOCTE YeJIOBEKA Ha BTa-
re MPUCBAWBAIOIIET0 X03AWCTBA, UMeJIM He3HAUHTeIbHbIH MacmrTab. C moasaenn-
€M ¥ pa3BHTHEM COIIMAJIBHOIO CI0c00a IPOH3BOACTBA MUK, OJEeXK L], OPYIHIL, T. €.
MIPOM3BOAAMIIET0 XO3AHCTBA, OTPHIATEIbHEIE IIOCIEACTBIAA YeIOBeYeCKOil JedaTennb-
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HOCTH BBIIILJIM HA NepBbli miuaH. [JIaBHEIA BOIPOC B HACTOAINEe BPDEMsS COCTOMUT B
clegyiomeM: crnocobra au 6uocdepa coxpaHUTH caMy cebsa mpH MOCTOSHHO U3 Ioja
B TOJ[ BO3PACTAIIUX AHMPONOZEHHbLX 8030eilcmeuax UIN QYHKIHUIO COXPAaHEHUA
fuocdepsl HeoOGXOAUMO B3ATh Ha ceba uenoBeKy?

JBOJIIOIMOHHEBIE M3MeHeHHs B Onocdepe NPOHUCXOAAT ropasjio MeleHHee aH-
TPOIIOTeHHEBIX, TI0ATOMY caMocoxpaHeHue Guocdepsl Ha OCHOBE €CTECTBEHHBIX Me-
XaHH3MOB PEryJIANHH NPeACTaABIAETCH MaI0oBePOATHEIM. 06 5TOM CBHIETeILCTBYIOT
MHOTOUYHCJIeHHEIe (DAKTHEI AHTPOIOreHHOr0 BO3/eHCTBHA Ha BO3AYX, IOYBY, BOAY,
pacTeHHHd, KHUBOTHEIX, KJAUMAT ¥ ap. (Tabx. 7).

Tabauuya 7
Hamenenuns B 6uocdepe
IMapamerpsl Temn mavenesns, B % / rox

PocTt srepronorpedbneHus 2,0

Poct HaceneHHA 3eMJIH 1,74

Hsmenenune KiaumarTa 0,6 °C (3a nocaegame 100 ner)
Hcromenne 030HOBOTO CIIOA 1,0—2,0
Ymenspimenue 6nopasgoobpasus 0,65
VYBenuueHne MIOIIAAHA IYCTHIHD 0,83—0,5
PaspylieHue MOYBEL 0.4

Coxrpalesne NJIOIIALH JeCOB 0,9

B cOBpeMeHHYVIO 310Xy CYIIeCTBEHHYIO POJb HTPAOT He TOJBKO OTpHIaTe/IbHbIe
OCJIeACTBAA AHTPOIOTEeHHOr0 BIMAHKA, HO ¥ OclablleHHe eCTeCTBeHHOH peaKI[MH
Guocdepsl Ha aTH BoazeiicTeuA. Iloka 6uoctepa ocTaBanach IPHPOAHOHN CHCTEMOI, B
KOTOPOH OTCYTCTBOBAJ YeJIOBEK, €€ PeaKI[Ns HAa M3MeHeHHA HOCIIA XapaKTep OTPH-
naTeIbHOM 06paTHOI CBA3M, KOMIeHcHpyoIei atu naMeHennda. Hauunas ¢ XIX B.
CHTyaIlid KOPeHHBIM 00pasoM M3MeHHJIach: YeJIOBEK CTAJ aKTHBHO CHUIaTh HCKO-
maeMoe TOIJIMBO — yroJb u HedTh. HakomieHHOe B 3eMHOH Kope GuOreHHOe Be-
IIeCTBO, KOTOPOE PaHee He BOBJIEKAJIOCE B KPYTOBOPOT 2JIEMEHTOB U B IIOTOK 3HEP-
I'HH, OBLIO MCKYCCTBEHHO BBEIEHO B HHX 4YeJOBEKOM. B peayibTraTe M3MEeHHJIACH H
cama cucTeMma, T. e. 6mocdepa mepecrasa GBITH TOJMBKO IPUPOJHON SKOCHCTEMOI, a
IpeBpaTuack, 110 CYIIeCTBY, B anmponobuocgepy.

He mcrI0OYEHO, YTO IPOLOIIKAIOIIeecs UCUe3HOBeHNe BUIOB OPraHu3MOB U pa3-
pyIIeHre IPUPOAHLIX 3KOCHCTEM 0TYacTH 0OBACHAETCH TeM, 4TO Goxbinoe GrHopas-
HoOGpasue, T. €. KOJMYECTBO BUAOB PACTEHHI, JKHBOTHBIX, COOOIECTB H 9KOCHCTEM,
coBpeMeHHON 6Hochepe He Hy:HO. F30bITOYHBIH yriaepos, COracHO 3aKOHY OTPH-
maTensHON 06pATHOM CBA3H, AOJKEH BHIBOAUTHCA M3 Heé, YTO W AOCTHIAaeTCH 4de-
pes yMeHbllleHHe ODHOMAaCChl XKUBOT'0 BEIecTEa.

Ilepexon 6mocdeps: B Hoocdepy. [lonarTue Hoocgepa (oT natT. n00s — pasym U
sphaire — map) BBea: B HayKy B 1927 r. ¢pannysckue yuéusie dAyapa Jlepya
u [Ipep Teiiap pe IlapAeH, KOTOpbIE JajJH €H HIAEATHUCTHIECKOE TOJKOBAHHE
Kak ocoforo HaaOumochepHOro «MBICJHAINIEro IJIACTA», OKYThHIBAIOIIETO IJIAHETY.
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B. W. Beprajckuii, oneHHABaA POJb 4Yej0Bexa B Ouocdepe, pasBHJI MPEACTABICHUE
0 Hooc(epe ¢ MarepHaluCcTHYeCKHX nosunuil. B 1938 r. o nucan: «MsI mpucyt-
CTBYEM U JKU3HEHHO YYacTBYeM B CO3JJaHMH HOBOI'O Me0JIOTHYeCKoro haxTopa, HeObI-
BAJIOTO [0 MOUIHOCTH... Hay4HOH MBICIBIO H... €10 HANIPABAAEMON TeXHHUKOH, CBOEH
HU3IHBIO YeJIOBEK C031aéT B Ouocdepe HOBYIO OHOreHHYIO cuy... Cosnarne Hoocheps
u3 OGuocdeps! ecTh IPHPOHOE ABJIEHKE, Gosee IIy6oKkoe U MOIHOE B CBOEH OCHOBE,
ueM JesloBedecKad UCTOpPHUA...» Takum obpasoM, Hoochepy cieyeT paccMaTpUBATH
KaK BBRICIIYIO CTAJHIO SBOJIOLUY OHoc(ephl, CBA3aHHYIO ¢ BOSHUKHOBEHHEM H Da3BH-
THEM B Heil 4e0BedecKoro obecTsa, KOJIeKTHBHOTO Pa3yMa, KOTOPhIe braromapsa
Hay9YHO-TeXHUYEKOMY IPOTrPecCy CTAHOBATCA KIOUYEBEIMH (haKTOPAMH eé Pa3BUTHA.

HecMoOTps Ha TO YTO UeIOBEYECTBO COCTABIAET HE3HAYHTEIHLHYIO YACTH BHOMAC-
cbl 3eMJIH, aHTPOIOTeHHBIE BO3AEHCTBHA CTATH MOIHEHIIeH NPHPOTHOM CHJION,
IIPEBOCXOAAINEH 10 MacIITabaM Bce H3BECTHBIE Ie0JIOMMYecKie TPoIecchl. B ABOJIO-
I[HH JKUBOX OPUPOIBI IPOMCXOAUT [IOCTENeHHEIH MePeX0s 0T OHOJIOrHUYeCKIX dax-
TOPOB, YIPaBJIAKIAX eé passuTHeM (6HoreHesa), K 9BOJMIONHMH, YIPABISEMOH de-
JIOBEYECKHM CO3HaHHeM (HooreHesy). HenoBek BCE cHIbHee BO3JEHCTBYET HA ¥KH-
BYI0 ¥ HEXHBYIO IPHPOAY, B JeCATKH Pa3 YCKOPAET MHIPANHI0 XMMHUYECKHX 2Jie-
MEHTOB 10 CPDABHEHWIO C €CTECTBEHHBIMH OHOTeOXMMHUECKUMH IUKIAMH, VCHIHBA-
eT JaBJeHHe HA DACTUTENILHBIH U JKUBOTHBIA MHUD M Jp.

B cranoBieEnM HOOCGhEDEI — HOOC(HepozeHe3e — BLIIENSIOT IBA ATAIA. Ilepsrrit
9Tall XapaKTePHU30BAJICA HCIOIB30BAHMEM JIFOAbMHU COJIHEYHOM 9HEPIHH, AKKYMYJIH-
POBaHHOI B COBPeMeHHO# UM 6uocdepe (Ipu cobHpaTeabCTBE, 0XOTE, 3eMIleIeJIHH).
Ha BTOpOM 3Tamne 4eJ0BeYeCTBO CTANIO0 AKTHBHO HCIIOIL30BATE 9HEPI'ui0, HAKOILIeH-
HYI0 He TOJbKO COBPEMEHHOM, HO U IPOILILIMH najeobuochepamMu (IpH CHKUTaHIH
yras, notpebiesuu HedTH, rasa u T. 11.). TakuM 06pasoM, HelpepLIBHELA pocT 2Hep-
ronoTpebIeHUs ABJIAETCA 0COBEHHOCTHIO HOOC(EPOreHesa.

Ilepexon 6uocteprr B Hoocdepy VeKOpPAETCH 1O Mepe o0beAUHEHHU VCUIHN de-
JIOBEUECTBA, HAIPABJIEHHBIX HA IIPe0/0JIeHHe HeraTHBHBIX AHTPONOreHHEIX BO3e-
cTBUI Ha mpupony. CoBpeMeHHOMY NEPEXOTHOMY COCTOAHMIO GHOChepbl — aHTpPO-
nobuochepe — IpHCYIIN CaeIyIOUIMEe 0COGEHHOCTH.,

1. HenpepslBHOE pacIINpeHMe B IPOCTPAHCTEE. Anrponobuochepa oxBaTheIBaeT
HEe TOJBKO MOBEPXHOCTE 3eMHOT'0 IIapa, HO H OKOJIO3eMHOE IIPOCTPaHCTBO KOCMOCA.
W3 seMHOro ABIEHMA OHA OPEBPATUIACH B ABJICHHE KOCMHYECKOE.

2. CTpyKTypHasA HEOAHODPOAHOCTh, KOTOPAA BHIPAIKAETCH B reorpadguyecKom
pacupe/ieleHHH 09aroB KYyJABTYPHl M PA3JMYHOH CTeNeHH HCIOJb30BAHHA IIPHPO-
Abl. BricOKas ¥ HHM3KasA IUIOTHOCTh HACENEHWS, 4 TAK)Ke OOLIecTBeHHEIe 3aKOHBI,
HanuoHANBHBIE TPALULMY 1 BEDOBAHHA 00ecIeunBalOT HEOAMHAKOBOE IoTpebIeHne
pPecypcoB B Pa3HBEIX YUYACTKAX 3eMHOTO IIapa.

3. BospeilicTBre Ha Bce 3eMHBIE 000JI0YKH, LIEILIO KOTOPOTo ABJsETCHA BCé DoJiee
[IOJIHOE Y/0BJIeTBOPeHHe MOoTpebHOCTel MIofell B MaTepHalbHBIX pecypeax, a cieq-
CTBHEM — HEraTUBHBIE ABJEHHSA, IPUBOJANINE K HADYIIEHHIO COCTOAHUS OPHPOZ-
HOHI OKpy:Kaomieil cpexsr (tabma. 8).
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Tabauua 8
IloTpefaenne pecypcoB M OTXOJEI, B cpeJHeM IPOH3BOAHMEIE B TeUeHHe KH3HH
OJHHM YeJI0OBeKOM

Pecypcor OTtxonst
Muma — 50 T Byreuikn — 27 000 mT.
Bomga — 98 280 000 n WanomerHaa ofgexna u obyes — 0,2 T
Hemeso u crans — 52 T Brirosoit mycop — 126 T
Bymara — 0,6 T Henons3oBagHble aBTOMOOHIN — 2 MIT.
Ymobpesusa — 5 T IIpoaykTel BeifeneHErs — 2,8 T

I[Mosnanue 3aKOHOMEDHOCTEH cyllecTBOBaHUA aHTponobuocdepsl, pasymMHOe
peryiupoBaHue eé MPOIEeCCOB MO3BOJIAT IPEAOTBPATUTE 2/100albHbLiL 3KOL0ZUYE-
cruil kpusuc (oT rped. krisis — IOBOPOTHEI MYHKT, HCXOA) — TaKoe COCTOAHHE
IPUPOAHOI OKPY:Kaloliei cpeibl, TP KOTOPOM OHA CTAHOBUTCA HENPUIOXHOM JJis
CYIeCTBOBAHUA PABTUYHBIX GOPM MHHUSHH.

Buocgepras ponb 4enoeexa, GHMPONoZeHHbli KpYz060pom, AHMpPOnozetible
603deilcmaud, anmponobuocepa, Hoocgepa, HoocPepozenes, 2a00ANbHBLU IKO-
Jl02ZUMeCKUil Kpu3auc.

Bonpocsbl U 3agaHus

1. B uém 3akniouaetcs GuocdepHan ponb yenosexka?

2. Y10 TaKOe aHTPONOreHHbI KpyroBopot? [lokaxute, 4TO Haubonblee aHTponoreHHoe
Bo3geiicTene B G1Uochepe ckasbiBaeTcs Ha GNOreoXMMYEcKoM LmMKne yrnepoda. Kakossi
ero NnocneacTeus ANs XWBOM U HEXWBOIA NPUPOALI?

3. Kak 6uocdepa kOMNeHCUpyeT HeraTMBHbIE aHTPONOreHHbIe Bo3aencTena? B 4ém cmbicn
NeCTBUA oTpULLATesbHOM 06parTHoit ceaan B Brocdepe?

4. C yem cBA3aHO CHWXeHWe BruopasHooBpasus BUAOB OpPraHu3mos, COOBLLECTB U 3KOCHU-
CTEM B COBpeMeHHoi aHTponobuocdepe? OTBET NPOUNNIOCTPUPYIATE NPpUMEPaMU.

5. Yo Takoe Hoocdepa? OxapakTepuayiTe ABa aTana HoocdeporeHesa.

JdononuurensHas nHGopmaynsa

Ocobyio ponb NpH mepexoze Guochepsl B HOOCEPY HUTDAET Npozpecc Hielose-
Ka. DBOMIONMS YeIOBeKa ecTh aBoonuA pasyma. Ha arame Hooceporenesa pasym
OOoJ:KeH yKasaTh JIAAM IyTH npeoaoJicHHA 9KOJIOTMYEeCKOIr0o KpH3Huca, pasBHBalIO-
Hierocs Mo o0BeKTHBHBIM 3aKOHAM JeHCTBUTeIbHOCTH. PasyM [jisi TOro u BOSHHK,
yTOOLI MO3HATH 3aKOHBI PA3BUTHS U C IOMONILI0 3THUECKHX HODM HCKJIIOYUTDL CTH-
XuitHOCTh UX peanusanuu. Bompoc ceffuac CTOMT TaK: UTO AJIA YejoBedecTBa BaXK-
Hee — Oe3myMHBIH pocT moTpebiaeHHA W pe3Koe YXYAIIeHHe KadecTBa JKUSHH IO~
TOMKOB MJM OTKAa3 OT COLMAJLHOTO 3roM3Ma U Iepexon K rapMOHUYHOMY cocyiie-
CTBOBAHHMIO IPHUPOJLI M OOLIECTBA, CIIOCOOHOro 00eCcednuTh OITUMAIBHO® oyaymee?
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§68. 3arpa3HeHue BO3AYLIHOW cpeabl.
OxpaHa Bo3pgyxa

3 Paccmotpute puc. 297—298. C kakMmu aHTPONoreHHbIMW BO3AEACTBUSIMIA CBS-
~ 3aHO 3arpasHeHve BO3AOYyLHOW cpenbl? KakoBbl ero nocneactena?

PasBuTHe NPOMBIIIIEHHOCTH, 3HEPreTHKH, TPAHCIODTA, CEJILCKOTO XO3al-
CTBa, COKMTaHHe TOILIMBA U JP. COIIPOBOMAAIOTCS BLIOPOCAMHE B BO3AYX 6eULeCHs-
3azpasHumeeil, BINAKOIIAX Ha COCTAB ra30BoH 000JI0YKH HAIlell IJIAHETH — am-
mocghepel (0T Tped. atmos — map u sphaire — map).

3arpsasnenne atMocdepsi. Coctas arMocdeps! ABIAETCH PE3YILTATOM JIIHTEIh-
HOro OpHpPOSHOTO IIpOllecca, CBA3AHHOIO ¢ o06pa3oBaHMEM H 3BOJIIOIMell 3eMJiu.
AHTPOIIOreHHOe BO3JeiicTBHe Ha aTMOC(hEpPy HAYATIOCH emé B IIyGOKON ApeBHOCTH,
KOT/la Ye/IOBeK Hay4HJICH [0Jb30BATECHA OTHEM, IPHMEHATE €r0 JJIs IPUTOTOBIEHUA
IHUIIH, BRINJIABKH Jesie3a U IPYTHX Hyx# /. B peayabTaTe 3TUX MPOIECCOB B ATMOC-
(epy cTaNM MOCTYIATh Maphl BOAEI, YIVIEKUCILIHA Ia3 U APYTUe IPOAYKTH CTOPAHUS.
B Hacrosmee BpeMa OCHOBHbIE HCTOYHHMKY 3arDA3HEHASA aTMoc(epsl — 3TO YEPHASA
u nBerHas Meraaayprusa, TOC, arorpancnopr, a Takxe npesupuATHa HedTemobn-
Baroleil u HedremepepabarsiBaloneil, XUMHYECKON B APYTHX OTpacJieH ITPOMBIIII-
JeHHOCTH. Hemaunnrii Bkaajx B sarpasHeHue arMocdepsl BHOCAT TAKIKe JecHbIe Io-
sKapel ¥ M3BeDIKeHNA BYJIKaHOB (puc. 297).

BrIGpoCE! IPOMBINLIEHHEIX TIPEATIPUATHI B aTMOChEDY COLepIKAT Pa3IHYHEIE Be-
IecTBa — OpraHMYecKHe W HeopraHWdYecKHe, rasoo0pasHble U TBEpALIe. Hanbomee
OIIACHBIMH B DKOJIOTMYECKOM OTHOINEHWH SBJIAIOTCH OKCHIBLI 430Ta, Cephl M yIJe-
poza, yrieBoJ0pPOAL M MX I'aJIOTeHONPON3BoHEIe. CaMasd MHOrOYHCIeHHAS IPYIIIa
BeILIeCTB, 3arpA3HAIONUX aTMOC(pepy ropofioB, — 3TO Y2/1e8000p0dbl. B BEIXJIOMHEIX
rasax aBTOMOOHJIeil HX O0HAPYKeHBl COTHH. B Mupe esxerogso B armochepy ooCTy-
naer 6osee 90 T yraeBogopoznos, npudém npumepro 20 % or ux 06mero yncia opu-
XOJUTCA HA [OJI0 apoMaTHYecKux — OeH30J1a, ToIyoa, Keuoia. OrpaBieHns aTh-
MH COeJHHEHUAMH BLI3BIBAIOT HAPYIIEHHS COCTABA KPOBH yV dKHBOTHBIX M YeJIOBEKA.

ITomuMo yr1eBOZOPOLOB TOKCHYHBLIM COeJUHEHHEM, MOMALAIIIMAM B aTmoce-
Py, ABnfAerca yrapuslii ras (CO) — DpoAyKT HENOJHOTrO CrOPaHHUA YIJIA W JIHGOro
YTIeBOJOPOAHOrO TomnuBa. OCHOBHBIMH HCTOYHMKAMH BEIOPOCOB 3TOTO rasa CIyKaT
4€pHad ¥ [BeTHAA METAJLIYPIHs, T KOKC ¥ YrapHBIH a3 HCIOIbL3YIOT B KAYecTBe
BOCCTaHOBHTeJICH, & TaK)Ke aBTOTPAHCIOPT. IIpy ABIXaHWM YrapHBIH ra3 MIPOHHKA-
€T B KPOBb M IPENATCTBYET B3AUMOAEHCTBHIO KUCIOPOAA ¢ TeMOrI06MHOM, 06pasysa
Kapbokcuremorso6us. B peaynbrarte nporcxoguT HapyIleHHe KHCJIOPOAHOrO cHAab-
JKeHWA OPraHH3Ma, YTO NPHBOAHUT K CePAEeYHO-COCYIUCTHIM 3a00JeBAHMAM, a IPH
Gosee TAMKEIBIX COYYaAX — K CMEpPTH.

OnacHBIME 3arpsasHHTENAMH aTMOCHEDPH ABIAITCA COeIAHEHHS CepPhl — cepo-
6000pod 1 orxcudvl. CepoBogopor (H,S) conepsxurca B BEIGpocax npeanpuaaTuii Hed-
TeZo0bIBaIOIIEl, HedTenepepabaThIBAIOIIEH, KOKCOXMMUYECKOMH IPOMBIIIIEHHOCTH.
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Puc. 297. VicTOUHHKH 3arpAsHeHnsa aTMocdepsl: I — BBRIGPOCHI IPOMBINIIEHHOCTH;
2 — BEIXJIONEI ABTOTPAHCIOPTA; 3 — HW3BEP/KEHUs BYIKaHOB

B 6obIIEX KOHIEHTPAIIHAX CePOBONOPOA — CHIBHEIHN 571 HEPBHO-TIAPATUTHIECKOT0
nettersus. [Ipu konnesrpanuu H,S B Bo3ayxe BhIIIe 1 r/m? y yesoBeka HaOMIOZATOT-
sl CYLOPOTH, OCTAHOBKA ABIXAHW, Napalid cepara. AKTyaIbHOH SKOJIOTHIECKOH
npobaeMoil ABAATCA HACHIIeHHe arMocdepbl OKCUIaMH CepEl (80, u SO,), xoro-
pble, COEIMHEAACH C IapaMy BOABI, BBINAJAIT Ha 3eMJII0 B BH/le KMCIOTHBIX OCaj-
kKoB. OCHOBHBLIE HCTOUHHKH 3arpA3HEHHS 3THMH BEIeCTBAMH — CXKHIraHHe YIud,
ouncTKA HedTH, IPOU3BOACTBO I[BETHRIX METAJUIOB U3 CYIb(QUIHBIX PYA.

CyuiecTBeHHBIH Bpej IPHPOJe HAHOCUT HCIONIL30BaHHE xaopgpmopyznesodo-
podos, unu ¢peoroe (CFCl,, CF,Cl,), npuMeHAeMBIX B KaUeCTBe XJIaJl0ATeHTOB B
XOJMOMUIbLHEIX VCTAHOBKAX, JAKAX U KpackKax ObITOBOH XuMHUH. ITH BelecTBa,
nonagas B aTMocdepy, cIocobCTBYIOT PAa3PYIIEHHI0 030HOBOTO CJI0SA 3eMJIH, UTO
MO3eT IPEBECTH K KATaCTPO(MMUECKHM [OCHECTBUAM 1A Beeit 6Gnocdepsl: rubern
OpPraHU3MOB, H3MEHEHUAM KJIHMaTa u T. I.

CepbE3HYIO OMACHOCTh IPEACTABIAET IPOIEece Memallu3ayuu ammocpepv. B
peayJabTaTe MONaJaHUA B Heé MeTanamueckoi neiu. OJHH U3 OCHOBHBIX MCTOY-
HUKOB METAJIM3allMyd — MeTaJLUlypruueckme npoussoicTsa. Tax, IpY BHIIIABKE
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dyryHa BMecCTe C JOMEHHBIMH razaMH B aTMocdepy VHOCATCA YACTHILI Kejesa, a
TaKke MeTa/UIM4YeCKHe M HeMeTaIMJeCKHe IPUMeCH — MeAb, CBHHEIl, MBIIIbAK.
Bropoii BakHeHIINI HCTOYHHK IONAfaHHSA METAJIOB B atmochepy — ciKuramme
MHHEPAJIBHOTO TONJHBA, B KOTOPOM IDHCYTCTBYIOT HE3HAUMTENbHEIE IIPMMECH Me-
TannoB. TOKCHYHbIE COeNMHEHHA CBMHIA MONAAA0T B aTMOC(Eepy BCJIEACTBUE HC-
IONB30BAHHSA TETPA3THJICBHHIA B KayecTBe IPHCAJKM (AHTHAETOHATOPA) K GeH3nH-
HYy Ans 6onee niasHOl paGoTH ABUraTe el BEyTpeHHero cropasusa. B xoume XX .
€KEerof{HO C BBRIXJIONHBIMHU rasaMu aBTOMOOHIIel B armochepy BEIOpACHIBAIOCH IO
10 000 T ceurna (B cocTaBe OKCHAOB M ADYTUX coeAuHeHWit). CoequHeHns CBHHIIA
ryOHTeJbHBI JJIsi BCETO JKMBOI'O, OHM BEI3BIBAIOT, HAIDHMED, HeobpaTHuMBIe H3Me-
HEHHS B OPraHU3Me YeJI0OBeKa, Hapyllasd CHHTe3 IreMOrI00HHA, YIHeTaloT QyHKIHE
nevYeHM H MOJOBHOIO MO3Ta, HAKAIJIMBAIOTCA B TKAHAX OPTAaHOB.

@oroxumuEYecKkuii Tyman (emor). IIpu HemocTaTouHOMH OHPKYJAAOUHA BO3AyXAa
(B GesBeTPEHHYIO MOroAy) B HHKHHUX CJIOAX ATMOCGEpPE! KPYIHLIX TOpPOJOB H IPO-
MBIIJIEHHBIX IEHTPOB BO3HUKAET BUANMOE I7Ia30M 3arpA3HeHne aTMocheps: — ¢o-
MOXUMUYECKUL MmyMan, UIH cmoz (OT aHTIA. smoke — IbIM H fog — TyMaH). 3TO
Pe3yJIbTAT HAKOIJIEHWA JBIMOB OT KOTEJbHBEIX, IIPOMBINLIEHHBLIX IPEeANIPHATHI,
BRIXJIONHBIX rasos aBToMoOuied. Boepsrie aTo sBIeHMe Habmomanoch B 1952 r.
B JIoH/i0HE, KOrJla OT 0CTPOro GPOHXHMTA, BHIBBAHHOTO CMOIOM, CKOHYAJIOCH OKO-
JI0 4 THIC. YeNoBeK (rJiaBHBIM 06Pa3oM IIOKHIILIE JIIOAH H Mmaanennsr). Torga :xe
YY€HBIMH OBLIO YCTAHOBJIEHO, UTO I'YCTON JIOHAOHCKMIA TYMAaH CONEePHHUT IPHMECH
TBEPABIX YACTHIL CAXKH ¥ MOJEKYJbl CEPHUCTOTO raza. Hpyro#i tun cmora — Jloc-
AmnmxeneccKUl — BO3HUKaeT TIPH 60Jiee HUSKHX KOHIEHTPAIUAX 3arpA3HHTeIel
n Gosee cyxom, yem B JlonzgoHe, Bosayxe (npu BaaxkuocTH T0 % i 8

OcHOBHBIE KOMIIOHEHTBI CMOTa — (OMOOKCUIAHMBL: O30H, OKCH/IBI A30Ta, HUT-
PHUTBI, HUTPATHI, YIJIeBOAOPOALI, (eHonbl 1 Ap. IlepBoii cragmeil B ero o6pasosa-
HHUH MOKeT cTaTh, HalpuMep, pasnoxenne Moxexysn NO, mox meiictsuem yanTpa-
(huoIeTOBOTO COMHEUHOTO M3TYIEeHHUA:

hv
NO, —» NO + O

pammKan

KucroponEEIil pagnkan B3ammojeiicTByer c MOJIeKYJIOH Kuclopoja, obpasys

MOJEeKYyIy 030Ha:
O‘pa.uuum is 02 — 03

O30H B JaHHOM c/Iyuae — BTODHYHEIN 3arpA3HUTENb HUKHHUX CIOEB aTmMocde-
pul Semsn. OH BCTynaeT B DeaKIUM ¢ HeIpPeAeSbHBIMH YIIeBOAOpOAaMH, 06pasys
OpraHuvecKyne paiuKaibl, KOTOPLIE, B CBOK Oo4Yepelb, BSAUMOAEHCTBYIOT ¢ OKCHAA-
MH a30Ta, CORePHAIIMMHUCA B aTMOC(EPHOM BO3AyXe. JTO IPHBOAUT K 00pasoBa-
HHUIO 9KOJIOTHYeCKH 0OJiee ONACHBIX CHOMKHBEIX OPraHWYeCKHX MOJEKYJ (aJbleru-
/0B, NEPEKHUCHBIX H HUTPOCOEANHEHHI U T. J1.). DTH BEI[ECTBA BMECTe C TBEDLLIMH
HacTHIAMHA OBLTH M ABIAKTCA OCHOBOH cMora (puc. 298).
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Cmor cHHKaeT BUIMMOCTE Ha IOporax, cos-
IaéT arpecCUBHYIO CDeny 1A MeTalIudecKux
KOHCTPYKIMH W apXHUTEeKTYPHBIX COODYKeHMil,
BRI3LIBAA MX KOPPO3HIO M paspylleHHe, a Tak-
JKe HeraTWBHO BJIMSET Ha BCE JKHUBOE.

Oxpana Bosayxa. B 1991 r., no oueHkam
BcecemupHO# opraEmsanuu 3/ paBOOXPaHEHHUHA
(BO3), 70 % ropoACKHX KHTeJeil 3eMJIHu IEI-
[IaJid BO3AYXOM, KOTOPBIM BpefeH s 3740PO-
BbfA M3-34 BEICOKOT'O YPOBHSA COJAEPIKAHUA OKCH-
OB Cepsl, YIJIepoja, a30Ta U APYTruX BelnecTs-  Puc. 298. @oToXUMHIECKHH TYMaH
sarpasauTeneii. Ceifuac 06bEMBI B CKOPOCTH (cmor) Hajz ropojoM
BEIOPOCOB 3THX BeINeCTB IPEBOCXOAAT BOZMOK-

HOCTH IPHPOIEI I8 HX pa3baB/ieHHus U HeHTPATH3aIHN, II03TOMY HeoOXOAHMEI crie-
OUAaJIbHBIE Mephl 0 YCTPAHEHHIO OMACHOI'0 3arpA3HeHHA aTMochephl.

OCHOBHEIE VCHJIHS HAIIPABJIEHH HA npedynpeicdenue 6pedHblx 8bl0POCO8 B aTMO"
chepy. Ha MeTamTypruueckux 3aBojax, NpeANpPHATHAX HedrenepepabaThiBaiomen
u HedTeXHMUYECKOH mpoMeliiesHocty, TOC u T. 1. yCTAHABINBAIOT IBLIEYTIAB-
JIMBAIOIee W raso0uMCTHOE 000pyZoBaHWe; XJIOPHTOPYrIeBOA0POILl B a9P030Jb-
HBIX OAJIIOHYMKAX W XOJOAUJLHEIX VCTAHOBKAX 3aMeHEeHBl HA MeHee ONacHBIe XU-
MuUYecKHe coenmHeHMA. [[pyrue Mephl oXpaHbl aTMoc(dephl CBA3AHEI C CO3/aHUEM
¥ BHeJpeHWeM Ha IPOU3BOJACTBAX 3aMKHYTHIX IMKJIOB, HOJHOCTHIO MCKIIOYAIOMUX
BpeAHBIe BeIOpocH B arMochepy. IIpeinpHHMMAIOTCA Mepbl, CHIJKAIOIIHE 3arpas-
HeHHe OT aBTOTPAHCIOPTA: HA NBHTATENAX YCTAHABIMBAIOT (PUILTPHI M NOMKUTAI0-
[Ie yeTpoicTBa, NCKIIYAI0T MCI0Ib30BAHNE TeTPASTUICBUHIIA B KauyecTse 100as-
KH K TOIUIMBY. Pa3pafaThIBAIOTCA TaKiKe JABUIrATeN HA 3JI€KTPHYECKOH ¥ razoBoi
TATe, BOJOHATPEBATENbHbIE YCTPONCTBA AJIs JOMOB Ha COJHEUYHBIX OaTapesax u Jp.

Baxxayio ponb B Gopebe ¢ 3arpsasHeHHeM armocdepbl HTpaeT 03eleHeHue 20po-
0os. PacTeHHA rOPOJACKUX 9KOCHCTEM 000ramaiT BO3AYX KHCIOPOAOM, HOHH3UPY-
10T ero, 3agep:xuBaioT 10 70 % DBEIIEBHIX YaCTHIL, MOrJIOMIAKT 3HAYHTENbHbBIE KO-
JIM9eCTBA YIJIEKHCJIOTO rasa M BBLIEIAIOT (DUTOHIUALL.

Ammocepa; eeujecmea-aazpasnumenu: yzne60dopodvl, ceposodopod, oxcudvt,
(peonsl; Memarru3ayus ammocgepsl; pomoxumuieckuii myman (cmoz); go-
moorcudarnmet; npedynpexcdenue epedrblx 8bl0POCOE; 03e]eHeHUe 20podos.

Bonpocsbl u 3agaHusa

1. KakoBbl OCHOBHbIE UCTOYHWMKIW aTMOChepHbIX 3arpaadHennii? O6bacHUTE, noYemy ecre-
CTBEHHOE 3arpAsHeHune atMochepsl He HapyLLuaeT NPOMCXOAALMX B HEl NpoLeccos.

2. OnuwuTe TeXHOreHHble BELLeCTBa, OKasbiBalowme oTpuuaTensHoe BO34eiCcTBne Ha Co-
CTOSHWe BO3AyLIHON cpeabl. Kakum o6pa3om 310 NpomucxoamuTt?
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3. Oxapaktepusyiite npobnembl, CBA3aHHbIE C 3arpA3HEHWEM aBTOTPAHCMOPTOM B Kpyn-
HbiX ropogax atMocgepHoro sosayxa. KakoBbl Mepbl 60pbbbl ¢ aTUM SBNeHnem?

4. B 4EM 0MacHOCTb 3arpA3HeHWs BO3MOYLIHOW cpeabl BeIGpocamMu MPOMBILLNEHHBIX Npea-
npuaTin? MpueeguTe NpUMepbl BELLECTB-3arps3HUTENeN.

5. [lepeuncnute Mepsbl, NpeanpuHUMaemMbie 418 0xpaHsl atMocdepbl. B 4ém npevmyLue-
CTBO BHEAPEHWS B NPOW3BOACTBO 3aMKHYThIX UMK/IOB MEpes CO3LaHUEM Mbleynasnu-
BaIOLLEro v rasooyucTHoro obopynosaHua?

HdononuurensHas nHdopmayus

Camoe omacHoe sarpssHeHde aTMOc(epHE W Beell OKpyKaromeil cpeisl — pagno-
axkTuBHOe. OHO CBA3AHO C AAEDHBIMH WCHBLITAHUAMY, 3aXOPOHEHHEM OTXOL0B ATOMHOIL
npoMellieHHOCTH ¥ aBapuamu Ha AJC. Camoil cTpamHOil B MCTOPHH dYellOBEYECTBa
Obina aBapus Ha 4-m sHeprobaoke YepHobsuisckoit AJC B r. [lpunara (Yrpaura), Ko-
Topas npousomna 26 anpens 1986 r. B peasyabraTe B3phIBa M paspyIIeHHS peaxTopa
B aTMoc(epy monano okoso 50 T AJepHOro TOIIMBA (MAcCa PAMOAKTHBHEIX BEIECTB
aToMHo#i Gom6e1, copomennoit Ha Xupocumy, cocrasnsia 4,5 T). PaguoakTusuble Be-
IeCTBA NOAHANHCE HA BBICOTY A0 11 KM u GhUIM pasHeceHH! BeTPOM Ha Gosbmioe pac-
CTOAHHE OT MeCTa aBapHH. PajnoakTHBHOE 3arpA3HEHHE OXBATHIIO 3HAYMTENLHEIE TEp-
puTOpuH YKpawHsl, Besopyccun m meHTpasbHBIX obnacreit Poccnm.

Biusnne paguanuyu Ha OpraHA3M OYeHb cepbéaHoe. JIMmuas MeMOpaH KIIeTOK, moj-
BepPrafch BO3/AEHCTBHIO HOHUSUDYIOMIEH PALMALNN, B IPHCYTCTBHM KHCIOPOAA 00pasy-
0T IIEPOKCH/IbI ¥ IPOAYKTH! MX pacnaza. ITH H3MeHeHHs NPUBOAAT K HADYIIEHMIO [IPO-
HHUIaeMOCTH MeMOpaH, paboThl ()epMEHTOB, FOPMOHOB, MOJABJEHAI0 DHEPTETHUECKUX
(yERODEA MUTOXOHADHH, cuaTesa [JHK u PHK u ap. Oxsoit U3 ocobeHHOCTEH JTydeBOro
[IOpa’KeHU ABJIAeTCA NOABIEHHE ONACHBIX M3MEHEHHI: COKPAal[eHre TPOJOIKHTEILHO-
CTH JKHU3HH, BOSHHKHOBEHHE 3/I0Ka9eCTBeHHBIX OLYXO0JIeH, CHUYKeHHE IUIONOBUTOCTH, Ha-
pymieHue sMOPHOHAIBHOIO PasBUTHA M ap. Tak, ecan B 60—70-x rr. XX B. cepJeqyHo-
cocynucTeie 3a6oneBaHUA U GOJE3HH OPraHOB [BIXAHUS 3aHHMAJIU B YepuKoBCKOM
paiione Benopyccun mepBoe Mecro, a 310KauecTBeHHBIE 3a60J€BAHNA ObLIM JHINL HA
TpeTbeM MecTe, TO Ha 5—6-i rox mocse YeproGuuILCcKOi aBapHu GbIIa OTMEYeHA pes-
Kafg CKauKooOpasHas CMepPTHOCTh, HACTYIAIOMIAA OT 3J0KAYeCTBEHHHIX 00pa3oBaHUIA.
Bosee uem B 2 pasa Bospocia 3ab0eBaeMOCTE HOBOPOMKISHHEBIX: Ha 1000 POIHMBIIUXCH
180 mnazenues ¢ marosnorueit. IlpupocT umena MOPOKOB PasBUTHA 110 Burebekoii 06ia-
cta cocraBua 50 %, no Tomensckoit — 81 %, mo Morunésckoit — 80 %.

§69. 3arpasHeHne BogHOW cpeapbl.
OxpaHa BOOHbIX pecypcoB

5 Paccmotpute puc. 300, 301. C KaKuMmK aHTPONOTEHHLIMW BO3AEHCTBUAMM CBS-
= 3aHO 3arpA3HeHne BoAHON cpeabl? Kakosbl ero nocneactena?

Bce Boger 3emun obpasyiot zudpocgepy (or rpeu. hydor — Boma m sphaire —
ap) — BOAHYIO 000JI0YKY, KOTOpas, TaK e Kak U aTMocdepa, 3arpsasHAeTcs ue-
JIOBEKOM. JTO 3arpA3HEHHE HeNb3fA 00BACHHTE TOJBLKO AeATeIHHOCTHIO TMPOMBILII-
JIeHHBIX NPeANPHATHI, cOPacHIBAIOIINX CTOYHBIE BOALI B DEKH, 036pa H mops. He
MeHee HHTeHCHBHO BarpAsHseT BOAHYIO CDely H CeJbCKOe X03AHcTBo (MaccoBoe co-
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JlepiKaHue CKOTa, UCIONb30BAHAE VA00OpeHUil X CPeACTB XHMHYeCKOH BaIHTEl pac-
rennit). Hakosern, OBITOBEIE CTOYHBIE BOJLI F'OPOAOB TAK)Ke BHOCAT 3HAYHTEIbHEIN
BKJIa] B 00Iee 3arpA3HeHUe BOAHOI cpeJbl.

3arpsasHenHe ruapocdepsl HeopraEMYecKHMMH BemecTBamu. Vsvenenue ecte-
CTBEHHBIX XMMHYECKHX CBOHCTB BOJLI 3a CUET YBeJIWYEHHUHA B Hell KOHIEHTPAIUH
BPEIHBIX IpUMecell HeOPraHMYeCKOH IPHPOALI HASBIBAIOT XUMULECKUM 3A2PAIHEHU-
em. OCHOBHLIMY 3aTrDASHHUTENSIMH ABJIAIOTCA COeMHEHUSA MBIILAKA, CBHHIA, Kal-
MHSA, PTYTH, XpoMa U Megu. HanbGoabmryo onacHOCTh U3 HUX IPEACTABJIAET DTYTE.
Karmonsr Hg?' B3amMOJeiiCTBYIOT ¢ AHHOHAMM, HaXO[ANMMUCA B MODCKOH BOXe,
NAOT CYCIIEH3HH, KOTOphIe BMeCTe ¢ TNIMHKCTHIMK JacTUIIAMMU oce/aloT Ha JHe. B pe-
3yABTATE XMMWUYECKUX PeaKnuil ¢ yuacTueM MHKDPOOPraHM3MOB U3 HMX 00pasyioT-
cA OpraEMYecKHe IPOM3BOJHBIE PTYTH, KOTODBIe Gojlee TOKCHYHBI, YeM eé Heopra-
HAdecKue coeguuenus. Onuo us rakux semecTs — aumernapryTs (Hg(CH,),). 9o
BEIecTBO HAKAILIMBAETCHA B OPraHM3MAax, NPHYEM MHOTHe H3 HHX 00Ja7aioT CIo-
COBGHOCTBIO K ero KOHIeHTpanuu. Tak, yIéHBIMH YCTAHOBJIEHO, UTO B phIfe auMe-
TUApTYTH cofep:xurca B 1000 pas Gonpmie, yeM B MOpcKoil Boxe. IIpn ymorpe6iie-
HHH 9eJOBEKOM TAKOH PBIOBI B IIHNIY PTYTh MONAJAeT B €ro OPraHu3M U BEI3bIBaeT
CepLé3HbLIe NOPaKeHUs INEeHTPANbHOH HEPBHOW CHCTEMBI.

W3 TAMEABIX METAJNJOB, HIOMUMO

pTyTH, B Bofax MUDOBOrO OKeaHa B pe- py 2 3 4 5 6 7
3yJbTATe XHMHIECKOr0 3arpA3HeHNA Ha- == L ' L
41 o | Bopopocnu
KOILIEHO OKOJIO MJH T COeZHMHEHUH 50
CBHHIA, B OCHOBHOM B BHJe CYCIIeH3UI 25

(PbSO,, [Pb(OH)],CO,, PbCl,).

Cepbésnyio npobieMy IpeAcTaBIAET
TaKke U3MeHeHHe KHUCJIOTHOCTH BOJHOM
cpeJsl M3-3a IOCTYILJIEHUA B Heé pasiInuy-
HBIX KHCJOT W IeJioueii: OOJBIIMHCTBO
OPraHU3MOB MOTYT CYIIECTBOBATH TOJb-
KO IIpH OIpejenéHHbIX 3HaueHuAX pH, a
ecJu XoTsi OB HECKOJIBKO HanboIee 4yB-
CTBUTEIbHBIX BHIOB BLIMUpPalOT, Ouopas-
HOOOpasHe BOJHOM 9KOCHCTEMBI CHHKA-
ercda (puc. 299).

OnuH U3 OCHOBHBIX MCTOYHHKOB XHU-
MHUYEeCcKOro 3arpa3HeHUs BOIHOM cpe-

Hacekomeie

Muasku

3oonnaHKToH

MpoueHT cucTemMaTuyecKkux rpynn

bl — CeJIbCKOe X03A#cTBo. VI3 arpoako- PuiGbi
cucreM arMochepHBIMU OCaJKaMU exe-
roJHO BEIMBIBaeTCA 0K0N0 10 MuH T Mu- Tiarywkm

HepanbHBIX yaoOpenuit. Ilomagasa B BO-

AoémMEl, coepguHeHus Qocdopa U asora, Puc. 299. Bauanne KHCIOTHOCTH CPeAbl
BXOAAIINE B MX COCTAB, COOCOOCTBYIOT HA BOIHBIX OGHTATENeH
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MACCOBOMY PA3MHOXEHHI0 MHKPOCKOIIHYECKHX
BOJOPOCAEH B UMAaHODAKTEPHH, BHEI3BIBAIOIHX
«IBETeHUE BOABI». B peaysbraTe STOro mpouc-
XOQWAT aHTPOIIOTeHHAA 386mpodurayus (oT rped.
eutrophia — Xopoilee NHTaHHE) B8000EMO8: B
BOJE YBeJIHWYHBAeTCA KOHIEHTpaOHua OHOTeH-
HBIX BJIeMeHTOB (docdhopa W asora) ¥ yMeHb-
mIaeTca cojlepikanue KHucaopoja. Beicokas cre-
[eHb 3BTPOMPMKAIINE IPHBOAUT K 3aMODY PBIO 1
rudenn IPYrUX BOAHBIX *KHBOTHEIX (puc. 300).
3arpasHeHHe CTOYHBIMH BogamMu. Boabmoi
BpeJ BOLHOH cpejle HAHOCAT OpPraHHYECKUe
ocagku (no 300—400 maws T/rox), Koro-
pbie TMomajzaioT B HEE CO CMOYHbLMU 800amMu.
Puc. 300. 3amop pribsl — peayin- Omyckasick Ha IPYHT H pasjarasck, Opragmge-
TAT SBTPOGHKALAHE BOJOEMA CKHe OCajJKH CTAHOBATCA OJArONpHATHOHN cpe-
JOH AN Pa3sMHOMKeHHA MHUKDOOPTraHH3MOB, He
XapaKTepHbIX JJIA JaHHOH aKocucTeMbl. Tak, B mocnennee BpeMs B CeBepHOM Mope
pPacmpoCTpPaHeHbl OJHOKJIETOYHBIe BOJOPOCIN HEePHAWHEN, KOTOphIe paHee 3eCh He
oburamu. OHE BBIJEISAIOT B BOAY TOKCHYECKUEe BEIeCTBa, ONACHBIE He TOJNLKO AJIS
APYTHX BOJAHBIX OPTAHU3MOB, HO U /JIf YeJOoBeKa. [IpH rHHeHHH NOCTYIAIONIHNX CO
CTOYHBIMHY BOJAMHU OPraHMYECKHMX OCaJKOB 00pasyloTcs OIacHBIe COeTHHEHUSA, HA-
IIpEMEpP CepPOBOAOPO/, ABIAKINUICA CHIbHEHIIAM SAI0M.

3a moclegHEne OATHIECAT JET [NOSBHUIACH OOJNBIIAA TPYIIA COEAMHEHWIl, KOTO-
PBI€ CO3MANH JOMOJIHHTENbLHYIO IpobIeMy, CBA3aHHYIO ¢ 3aTPA3HEHHEM I'HApocheps
CTOYHBIMH BOJAMH: 3TO NOGEPXHOCMHO-aKmusHble seujecmaa (IIAB ). OEu uenons-
3YIOTCHA KaK MOIINHE CPeACTBa, HOHMIKAIOIHe NOBEPXHOCTHOE HATAMKEHHE BOJIHI,
YTO CONPOBOXAaeTcs meHooOpasosanneM. Bospocmas norpeGrocTs B IIAB Ha npo-
MBIIJIEHHBIX OPeJIPUATHAX, & TaKKe HX IPHMeHeHne B OBITY, IpeskJe BCEero npu
CTHPKE, NIPUBENH K GOJTBIIMM CKOILIEHUAM IEeHBI B PYCIaX MaJbIX PEeK W PYYbeB,
YTO OPeNATCTBYeT aspanuu Bomoémos (puc. 301).

Hedranoe sarpssaenne Bogoémor. Haubonee pacnpocTpaHEHHEIE 3arpA3HSIO-
e BOAHYIO CPeAy BellecTBa — 9TO HedTh M HeTenpoAYKTHL. E:kerogso B Mopsa
H OKeaHBbl NOCTYIAaeT NpUMepHO 6 MJIH T chIpOM HedTH, IPUYEM KaKIBIH KHIO-
rpaMMm HedTH o0pasyer HAa NOBEPXHOCTH ILIEHKY A0 1 ra. Mcroynmkamu mocrym-
JeHns HeTH CAy:KaT eé TPaHCIIOPTHPOBKA, Pa3paboTKa He(PTAHBIX MECTODOXKIe-
HU# Ha meab(e, BEIHOC PeYHOH BOZOH. B peayibsrare oxono 4 % IOBEPXHOCTH
Tuxoro u ATIaHTHYECKOr0 OKeaHOB IIOCTOAHHO MOKDBITO TOHKOH HedTAHON IIEH-
KOM, IPEeNATCTBYMell HODMaJIbHOMY ra30- B BIaroo0MeHy MeKAy BOOIH M BO3AY-
xoMm. U3 medTH B Boje mocTemeHHO 06pasyeTcH sMYJIbCUS, a4 TAKIKE KOMOYKM Ts-
HENbIX Qpaxnuit sedrn — masyra. K naasaromum KoMoukaM HedTH IPHKDeILIs-
I0TCA MeJKHEe JKHBOTHBIE, KOTOPBIMH KODMATCH DBIOBI, U, CJIeJOBATEJLHO, HedTe-
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NPOAYKTHI MUPKYJIUDPYIOT TI0 TPODHUUECKHM Iie-
M BOJHBIX 3KOCHCTEM M B KOHIIe KOHIIOB ITI0-
nazanT B IHUIIY JioAei. A Bce KOMIOOHEHTEHI
He()TH M IPOAYKTOB €€ mepepaboTKM OmacHEI
IJIA JKU3HH. OTO B 0CODEHHOCTH OTHOCHUTCH K
apoMaTHYECKHMM YIJIeBOJOPOJAaM, B UACTHOCTH
K OGemsnupery. IIoMHMO TOr0O 9TO TOKCHUHEI
caM# yTJIeBOJAOPOAbI, OHH, OYVAYYH XOPOIIHMH
PacTBOPHUTEJISIMH HEIOJSPHBIX BeIecTB, CIIO-
COBHBI PACTBOPATDH U APYTHE TOKCHYHEIE COeIH-
HEHHUS — MeCTHIMUABI U JUMETHIPTYTh, HAX0/1d-
Hecsa B BoJe. OTO IPeICTAaBIAET el 60IbIIYIo
OIIACHOCTH JAJIS OPTaHH3MOB.

Oxpana BOXHBIX pecypcoB. B HacTosimee
BPEM#A UeI0BeYeCTBO HCImOIbayer 3,8 Thic. KM?
BOJIBI €3KEr0HO, IPHYEM VBEJIHYHUTE eé moTpes- Puc. 301. Cronyienne meHs! B
JIeHue MOKHO MaxkcuMmyM 1o 12 teic. km®. Ilpu e R . e oy e

BOJBI MNOBEPXHOCTHO-AaKTHBHBIMH

HBIHEIITHHX TeMIAaX POCTa NPOMBIILJIEHHOCTH, semecraanmy (IIAB)
CeJIbCKOT'0 X03AHCTBa, HACEJeHHA 3eMJIH 3TO-

ro xsatTur Ha Oaukaimmue 25—30 ser, a mo-

TOM BO3HHMKHeT riobanbHas npobiema medumuTa YUCTOR BOABLI, KOTOpas yike ceii-
yac oImymaeTcsd B HEKOTOPBIX cTpaHax. [[03ToMy OCHOBHAas Mepa OXPaHbI BOJAHBIX
pecypcoB — 3To X OepedxcHoe pacxodosanue. Hanmpumep, MCIOJB30BAHUE B CEJb-
CKOM XO03AHCTBe JOKIEeBAJbHBIX W KaIeJbHBIX YCTAHOBOK Aa€T DKOHOMMIO BOJEI B
5—6 pas mo cpaBHEHMIO ¢ OOBIYHBIM TOJMBOM PACTEHWIT, KOrga OKoJo 25 % BOIBL
TepseTcs Ha (PUIBTPALMIO U HCHAapeHue. Y CTPAHEHHEe HeUCIPaBHOCTEH BOJOIPOBO-
JIOB, YCTAHOBKA B KBADTHPAaX CUETYHMKOB PACXOJIOBAHUHA BOJBI ¥ COBDEMEHHOI'O CaH-
TeXHHYECKOro 000pYNOBaHUA TAKIKEe CYIIECTBEeHHO CHHIKAIOT PacxXol BOJHI.

Il/iA 3aIMTEI BOJHOMI CpPEJBI OT BEIIeCTB-3arpA3HUTENIeH MPOU3BOLAT OH4UCMKY
CMoYHbLX 800, T. €. X 00paboTKY B CHeIMAJbHBIX OYHUCTHBIX COOPYMKEHUAX AJIA
paspyllleHHus] WM VIAJEeHUS BPEJHBIX TPHMeCceil.

T'udpocgepa, xumureckoe 3azpasHerue, 36mpoPurayus 6000EmM06, cmoiHble
800bL, nosepxHocmHo-axmuensvie seuyecmea (IIAB), Hepmarnoe sazpazHenue,
OepexcHoe pacxodosarue 800bl, OULUCMKA CMOYHBLY 800.

Bonpocel u 3apaHus

1. OnNUWKTE OCHOBHBIE MYTK AHTPOMNOrEeHHOrO 3arps3HeHus BOAHOW cpenbl.
2. KakoBbl NocneAcTBUsA 3arpsa3HeHust NPUMpPoaHbIX BOL XMMUYECKUMU BELLeCTBaMM Heop-
raHudeckoir npupoas? NMpueeamTte NpUMepsl TakMx BELLECTB.
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3. 4ro Takoe apTpodmKaumna BoaoeEMoB? Kakosbl e€ npuynHbl n nocneactema? O6bacHUTE,
no4Yemy 3aBTpopuKaumio cuuTaT 06paTMbiM NPOLECCOM.

4. B 4&m COCTOWUT ONacHOCTb 3arpAa3HEeHUs BOOOEMOB CTOYHLIMW BOAAMMU?

5. Kakue npouecchl B Guochepe HapyLwaTea npyv HedTAHOM 3arpasHeHnn? HYem onacHsl
HedTb 1 €€ NPOM3BOAHLIE, MONasluve B Boay?

6. O6bacHuTe, Noyemy BepexHoe pacxoAoBaHue BOAHbLIX PECYpPCOB CHUTAETCA OCHOBHOM
Mepoi ux oxpaHbl. MpuBeanTe NpUMEpPbl 3KOHOMWKW BOAbI.

HdononnuurensHas nHgpopmayns

Ilo nanueIM BeemupHoit oprarusanum sapasooxpanenns (BO3), 80 % szabonesanmnii
Ha ILIaHeTe BhI3BaHBI MOTPed/IeHHeM JIIOAbMH HEKAUYECTBEHHOM numbesoil 60dst. B Poccun
KasK/ad naTasd mpoda BOJONPOBOLHON BOJBLI HE COOTBETCTBYET CAHMTAPHO-XHMHUUYECKHM
HOpMaM, KaxJad BoCbMad — MHKpoOHosormdecKuM. BoJsblie BCero mopTUT KadyecTBO
BOJOIPOBOAHON BOJBI XJIOP, IPUMeHAeMBIH 1 eé fesuHpernuu. IIponsBoHEIE XJI0pa,
obpasyomuecsa B BOIOIPOBOAHON BOJe, 061aaI0T KAHIIEPOTEHHEIM, MYTAT@HHEIM Jeii-
creueM. Ilo JaHHBIM aMepHKaHCKUX YYEHBIX, y JHO[eH, MOCTOAHHO YIOTPeOIAI0NIuX
XJIOPHPOBAHHYIO BOMY /Il MHATHSA, BEPOATHOCTh PAKa MO4YeBOro nyseips Ha 21 % u para
npAMOR KMINKX Ha 38 % BBIllle, 4eM y TeX, KTO IbET OUUIEeHHYIO OT XJopa Boay. B mo-
clieJHee BpeMsd BOAY CTATH Ne3WH(UIMPOBATH ¢ IOMOIIbI 030HA (0O30HMPOBATE), XOTH
oH He 00JajlaeT TAKUM Ke J0JIrOBPEMEHHBIM AeficTBHeM, KaK XJop.

X IOpMPOBAHHYIO BOJONMPOBOAHYIO BOAY Iepe)]] yIOTpebaeHHeM claefyeT OYHINATH.
Hnsa ynajneHHA XJopa BOAY lieiecooOpazHO OTCTAHBATE (OT HECKOJLKHX YacoB JO Cy-
TokK). J[n1A ocBOGOXAEHNA OT MEKPOOPraHU3MOB BOAY HEOOXOAHMO KUISATHTHL He MEHee
1—3 muu. CeIpyio Bogy MOMKHO OHTh TOJNBKO B KpallHHX ciyuasx. HesxenarTensHo Hc-
MOJIL30BATh A/ IPHUIOTOBJIEHUA IHINH TOPAYYIO BOAOIPOBOAHYIO BOAY: OHA XHMuUe-
cxu Goslee arpeccHBHA, YTO MOKET IIPHBECTH K BBHIL[EJAUMBAHUIO U3 BOLOIPOBOJHBIX
TPYO TAMKENBIX MeTa/IOB. B mocienmee BpeMs AJs JOOYHCTKU BOAOIPOBOAHOI BOIEI
IMAPOKO MCHOJb3YIOT ObITOBEIe (hUabTphl. C MX MOMOMIBI0 M3 BOABI YAANAITCA XJIOD H
€ro NPOM3BOJIHbIE, MUKDPOOPTaHU3MEI, TAMKEEIe MeTaJl/Ibl, HeQTeNnpogYKThI, HUTPATEI
HATPUTHL. OHAKO ONACHO M BTOPHYHOE 3arpsAsHeHWe OT(UILTPOBAHHOHN BOAELI, HAIIDH-
Mep MHKDPOOPraHM3MaMi, KOTOPEIe ocesd Ha caMoM (uiabTpe. IlosTomy, Kak GBI XOpo-
I HY GBLIX (PUIBTPHI, BOAY [OCJE HUX HEOOXOAUMO KHIATHTE.

§70. PaspyweHue noyebl U U3BMEHEeHue KaumMara.
OxpaHa no4YBeHHbIX pecypcoB
M 3awmTa Knmmara

) PaccmoTpuTte puc. 302—306. C kakiMMmn aHTPONOreHHbIMW BO3AEHACTBUSAMMW CBSi-
2 3aHbl paspylueHue noYebl U N3MeHeHne knumarta? Kakossl ux nocnenctsma?

ITouBa u KIMMAT CO3JAIOT YCIOBHA, HEOOXOMUMBIE JJIA CYIeCTBOBAHIA Ha 3emMe
OpPraHW3MOB, B TOM 4Hcje u yeroBeKa. OT IOYBHI M KJIMMATA 3ABHUCAT IIPOLOBOJIE-
cTBeHHAsA 0e30IacHOCThL YeJI0BEeUeCTBa, OmopaszHoobpaswe MONYJIANWE, BHIOB, CO-
OBIIECTE U DKOCHCTEM.
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PaspymeHEHe NOYBEHHOr0 IOKPOBA.
ITouseHHbLll NOKPOE — BAMKHBIH KOMIIOHEHT
f6uocdepsl, AHTPOIIOreHHOE BO3JEHCTBUE HA KO-
TOPHIH MOCTOAHHO ycuiauBaercs. Exeronso,
pacmaxmBasi 3eMJI0, YeJIOBeK IlepeMeIaeT Mac-
¢y IOYBEI, B TPH pasa HPeBBIIIAMIIYI0 Mac-
Ccy BCeX BYJKAHWYECKHX BEIIeCTB, IOJHUMAI0-
mUXCH M3 HeJAp HA MOBEPXHOCTH ILJIAHETHI 3a
TOT e mepuoj. BeleacTBue AeATeIbHOCTH ve-
JIoOBeKa — BBEIDYOKH JIECOB, BEIIIAca CKOTa, OpoO-
IMIeHWA ¥ OCYOIeHWs MOYBEI, PaspaboTKH MO-
JIe3HBIX HMCKOIAeMBIX — M3MEHAKTCHA OCHOB-
HEBIE XapaKTepHUCTUKH MOYBLI, eé CBOMCTBA, CO-
CTaB W CTPYKTYpa, HAPYIIAIOTCH IOYB000OpPaso-
BaTeJbHBIE mporecchl. Kaxasril rog 6espo3spar-
HO TePAETCHA OKOJIO T MJIH I'a NaXOTHBIX 3eMeJb,  py. 302. Brecenue B MOYBY MHUHE-
B TO BpeM#A Kak AJiA 06pasoBaHHA CJI0A IOYBHI DATBHBIX yA0GpeHHil
B 2—3 cM npu 6JaronpHUATHBIX YCJIOBHAX He-
obxozumo ot 200 mo 1000 mer. Kpome Toro, KyJIbTUBHDPYEMBIE B arposKoCHCTEMAax
pacTeHMs KasKJbIH TOJ M3BJIEKAIT H3 IOUBLl MUJUIMOHB! TOHH MUHEDAJIPHBEIX Be-
mects. Ec/IM He BOCIIONTHATH 3TH HOTEPH, IOYBEHHBIE PECYPCHI MOTYT OBITH H3PACX0-
noBaHEI Beero 3a 50 mer. Bo uabesxaHue 3TOTO YeJIOBEK BHOCHT B IIOYBY MHHEDAIb-
Hble U opramdeckue yao0penusa (puc. 302), ogHaxko UX Ype3MepPHOE MCIO0JIb30BaAHNE
He6IaTONPHUATHO CKa3hIBAETCS HA COCTOAHHH Ouocdepsl B IIEIOM.

3arpsazaenne MOYBEH mecTHmuaamu. OTHAM 13 BHJOB aHTPOIOTEHHOIO BO3IeH-
CTBHS HA IIOYBY ABJHETCH 3arpssHeHue eé necmuyudamu (OT aaT. pestis — 3apasa
u caedere — yoMBaTH) — XMMHYECKUMH CPEACTBAMH 3AIIHTHI PACTEHUI, HCIIONb-
3yeMBIMH 1A GOpBEOBI ¢ BPEAUTEIAMH CEeIbCKOr0 X03AMCTBA: COPHAKAMHU (repbu-
[¥/bl), HACEKOMBIMH (MHCEKTHIIHALI), FPAOKOBEIME GoNesHAMH pacTeHHH (QyHrH-
nuaer). IlecTHOHUOB B OCHOBHOM IIPeJCTABJEHBI XJIOPHPOBAaHHBIMU YIJIeBOJOPOAA-
vu: QAT (nuxnopaudeHUITPUMETHIMETaH), MeKCaXJI0pasoM M Ip. ITH BeIlecTBa
BBICOKOTOKCHYHEI, TO/IaBIAIOT IeATeILHOCTh OONBIIHHCTBA (heDMEHTOB, BINAIT Ha
HacJIeNCTBeHHOCTh OPraHM3MOB, KDOBETBOPDEHHE H IP.

HeyMepeHHOE NPUMEHEHUE NECTHIUA0B HETATHBHO CKa3bIBAETCHA HA COCTOA-
HUY OKpyKamomei cpeasl. IlecTHIUALI BMecTe ¢ ATMOC(EPHBIMHU OCaJKaMH IIpoca-
YUBAIOTCH B MIOYBY ¥ MOMAJAIOT B FPYHTOBEIE BOJBI, KOTODBIE 3aT€M BBIHOCAT HX B
peKHu, MOpA W OKeaHhl. B HacTOAIllee BpeMs yuéHBIE H3Y4alOT NPOIECCHl, IPOMCXO-
ASIIHe ¢ TeCTHIH/IAMY B TI0UBe, ¥ MINYT BO3MOXKHEIE IYTH MX XHMHIECKOro 1 6mo-
JIOTHYecKOro obe3sBpesKHBaHWA. B CeJIbCKOM XO3AWCTBE BCE 4alle cTapaloTcsa mpu-
MEeHATH OMOoJIOTHYEeCKHe CPe/ICTBA 3alUThHI DACTEHHH, HAIPDHMEDP eCTEeCTBEHHBIX Bpa-
OB HaCeKOMBIX-BPeIHTeNIel, A TAK e BhIPAIIMBAIOT TPAHCTEHHbIE PACTEHUA, YCTOM-
UHMBEIE K COPHAKAM M BPeIHUTENsIM.
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Puc. 303. Boinoc mecka W IOYBEI
B CpeamaeMHOe Mope B peayJibTare
BETPOBOH 3pos3uu (JImBHA, CHUMOK

H3 KocMoca)

Jpoansa nmouyrrl. OCHOBHAA IPHUYMHA COKpPA-
INeHnd IJIOMAAH IIOZ0POAHBIX IOYB — HECOBep-
IIeHCTBO CEeJIbCKOro XoafiicTea. PacmaxaHHBIR
ILTOMOPOJHBIN CI0H 9aCTO MOABEPraeTcsa BOSHOM
M BETPOBOH apo3uu (OT yaT. erosio — pasmena-
HHAE) — paspyIIeHHI0 BOJOH ¥ BETPOM, CMEIBY
WY Pa3BeMBAHHIO YACTHIL IOYBEI H OCAYKICHHIO
ux B HOBBIX MecTax (puc. 303). B Poccmm ma
132 muH ra maxoTHBIX 3eMens 87 MJH ra Iox-
BepKeHHE! 9po3uu. Exerogso or Heé crpamaior
HoBbIe (0,5 MJIH ra ¢ moTepei MI0A0POAHOMH oY~
Bel B 1,5 mapxa T. BogHas u BerpoBas aposms
YMEHBIIAOT ILIOMALb MANIHKM, CHHUKAIOT ILIO-
Joponue TMOYBBI, PA3PYINAIOT JOPOTH, 3aHWIH-
BAIOT KaHAJAbl U BOJoXpanmauima. OCHOBHEIE
Mepsl 6OpBOBI ¢ BOJHOM M BETPOBOIH 3po3ueil:
npaBHJIbHAA 00paboTKa MOYBEI, MOYBO3AIIHT-
HbIe CeBOOOODPOTHI, CHErosajep:kaHue, 3aIquT-
Hble Haca)k/[eHHUd, TePPACHPOBAHHE CKJIOHOB M
OBpParOyKpenuTeNbHbIe PaboTEL.

ABTpOonorenHoe BIMAHHE HA KauMaT. CBOeH IeATeIbHOCTHIO YeJOBeK BIIMSET
Ha kauMaT 3emuau. OpomIeHHe W OCyIIeHHe TePPHTODHIl, CTPOMTEIBCTBO ILIOTHH,
BOJOXPaHHIAL] U ADYTHUX I'HAPOTEXHUYECKHX COOPYKEHU BhIZEIBAIOT B HEKOTOPBIX
paiioHaX NNaHeTHl U3MeHeHUus kaumama. HanpuMep, OpolleHre 3HAUHTENbHO ycu-
JIMBAET IPOIecC NCHAPEHUA BJIAI'Y U3 MOYBBI, BCJEACTBHE Yero CHMIKAETCH TeMIle-
paTypa 3eMHOM NOBEPXHOCTH. JTO, B CBOIO O4Yepe/b, IPUBOJNT K MOHHUKEHHIO TeM-
IepaTyphl H NOBLIMIEHNI0 OTHOCUTEILHOHW BIAKHOCTY HHIKHUX CJI0EB aTMochepHO-

Puc. 304. Kpynusie rugpoTexsau-
4YecKHe COODYKEeHHS CYIIeCTBeHHO
BIHAIOT HA KJIUMAT

ro Bo3ayxa. KpynHEble BOZOXpaHUININA VBEIn-
YHBAIOT BJAXKHOCTH BO3[yXa M CHHIKAIOT €ro
TemnepaTypy Ha 2—3 °C B gHeBHOe BpeMd Ha
paccrogaund 5—10 kM. B peaynbraTe nHeBHO-
ro OXJNaXXJeHHdA X HOYHOI'O HATPDEBAHHA CYTOY-
HBIH XOJl TeMIIepaTyphbl BO3AyXa Ha TAKUX HC-
KYCCTBEHHO 00BOZHEHHEIX TEDPUTOPUAX CTAHO-
BUTCA Gosee criaaxkeHHBIM (puc. 304).
Kuncaorasie ocagku. OnHa M3 ocTpeHmux
9KOJIOTHYeCKHX npobjieM cBA3aHA C BO3pac-
TAHUEM KHMCJIOTHOCTH ATMOC(HEPHBIX 0CALKOB.
Kucaommubie ocadku — cleacTBUE BRIOPOCOB
OPOMBIIIJIEHHBIMHA NPEANPUATAAMEA OKCHIOB
cepel, a3oTa, yriaepojia, KOTOpbIe, B3aUMOAe-
CTBYHA C aTMOC(EepHBIM BOLAHBIM [IAPOM, IIpe-
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BPAIAOTCH B CMeCh CEPHHCTOM, CEPHOMH, A30THCTOH, a30THOM M YIOJBHBIX KUCIOT H
3aTeM BBINAAIOT HA MOBEpXHOCTh 3emun. Haunbosiee CHIBHO OT KMCIOTHEIX 0CANKOB
CTPA/Ial0T HazeMHBIE PACTEHHS: HAPYINAaeTCHA 3AIMTHBIN CJI0H KYTHKYJbI JIHCTHEB,
¥ OHH CTAaHOBATCHA 0OJiee VABBUMBIMH K MODAYKEHHWIO HACEKOMBIMH-BPENHUTEIAMH 1
napasuTudecKkuMu rpubamu. [IpocaunBascek B IOYBY, KHCJIOTHEIE OCAJKH BEI3LIBAIOT
BEIINeIAUMBAHHAE ATIOMEHNSA U TAMKEIBIX METAJJIOB, KOTOPHIe 00BIYHO HAXONAATCA B
Heil B BH/Ie HEPACTBOPUMBIX COGAMHEHHI U He MOTJIOMAaTCA pacreHuamMu. IIpu mo-
BBIIIIEHHMH KHCJIOTHOCTH TH BEIIeCTBA MEPeXOJAT B PACTBOPUMEIE, JIETKOYCBOAEMEbIe
dOpMBI ¥ OKa3bIBAIOT TOKCHYECKOE jeficTBue Ha opraHHaMbl (puc. 305).

BuiGpoch
CepHUCTOro rasa : G
. 11 OKCWMIOB a30Ta CepHUCTHIA ras
11 OKCHIbI a30Ta
COBOMHAIDTCA %
crnapami Boabl %

AN KMenoTHRI 0XOb
¥ % BLNGaeT Haj oyleit

v

KucnotHas AbIMKa |
BOKDYT IepeBLEs
’ = " ]

KucnoTtHein
- [oXnab nonagaer -
- BBOAy :

Puec. 305. Cxema o6pasoBaHUA KHCJIOTHBIX OCANKOB M HX BIMSAHWE Ha IPUPOAY
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Hcromenne o3oH0BOrO 101, O30H (O,) obpa-
3yercs U3 aTMOC(epHOTO MONIEKYISAPHOrO KHCJI0-
poza (O,) 6rarogapsa sHepruM IPO30BLIX pasps-
0B HJIH OOJ AeHCTBHEM KOPOTKOBOJHOBOI'O COJI-
HEYHOro HMaJydeHusa. MakcuManbHON KOHIEH-
TPamuyu 030H JOCTHUTaeT Ha Beicore 20—25 kM,
rjle ero MoJIeKyJel o0pasyiT TOHYAHIIHHE 030-
HOBBIH cJIOH B 3—4 MM, caysKamuil samuToi
OT IPOHWUKHOBEHHA B HMIKHHUE CJIOH aTMochepsl
ryOUTeNbHBIX IS BCErO 3KMBOIO KOPOTKOBOJIHO-
BEIX YJIBTPa(QHOJIETOBEIX JIYVUEH.

B magane 80-x rr. XX B. ANOHCKAMH YUEHBI-
mMu OB1710 06HADPYKEHO, YTO KOJAIECTBO O30HA B
I0KHOH MONIAPHOI 061acTi 3eMJIH CTAJIO YMEHD-
marbesa. B okradpe 1985 r. noasunnces nepssie
coODIIeHnsA O TOM, U4TO COAEP:KaHUe 030HA B aT-
Mocthepe HajJ ANOHCKOH aHTAPKTHYECKOH CTAaH-
nuei «Cesa» yMeHBIIMIOCH B 2 pasza. 9T0 HCTOMIEHHE 030HOBOTO CJIOH B aTMmocde-
pe 3emam OBLIO HA3BAHO «030HOBOM AkIpOit» (puc. 306).

KonudecTso 030HA B 030HOBOM Cjl0e HETOCTOAHHO ¥ 3aBHCHT OT COOTHOIIEHHS
HHTEHCUBHOCTH IPOIECCOB ero 00pa3oBanuA ¥ paspymerus. OgHako 66110 yCTaHOB-
JIEHO, YTO IPOIECCy PasI0KeHHA 030HA CIIOCOOCTBYIOT ATOMEI XJI0pa, 00pasylomuecs,
HaIpHMep, U3 XJOPQTOpPYrIeBogopoaoB ((hpeoHOR):

Pue. 306. «Oz0HOBas apipas Ha
AnTapxTunol (CHHMKHM H3 KocMoca)

hv
CF,Cl, - CF,Cl- + CI-
pagEKan
Ceoboznblit pagnkas (ATOMapHBIA XJI0p) pearupyer ¢ MOJIEKYJION 030HAa:
Cl- + 0, — ClO + 0O,T

PaINKAT

pajmEAT

O6pasyrommuiica Heycroiiuussi okcug xropa (1) B3aHMOJIeHCTBYET C ATOMAPHBIM
KHCJIOPOJIOM, KOTOPOT'O MHOT'O B 3T0#i 061acT cTpaTocdepsl, 06pasys MOJIeKy IAPHbI
KHCIOPOA M cBOOOAHBIN pafMKai (ATOMapHBIH XJ0p):

clo+o=o1+ct

Mepsr o 3amuTe 030HOBOTO €JIOS 3eMJH CBA3AHEI C IEPEBOLOM IIPOMEIIILTEH-
HOI'0 IIPOM3BO/JCTBA Ha 030HOGE30IACHBIE BEIIECTBA, B YACTHOCTH MOCTENEHHOE CO-
Kpaiesue, a Kk 2030 r. u moiHOe npeKpalmeHEne B MHUpe IIPOM3BOLCTBA xJopgTop-
yrieBomoponos (hpeoHOB).

ITapaukoesiii a¢dext. Heroroprie rassr armocdeps! (BogsHO#M map, YIJIeKHc-
JBIH ras, MeTaH, OKCH/Bl 830Ta W AP.) OPOIYCKAIOT K MOBEPXHOCTH SeMIu BUIH-
MO€e COJTHEYHOe M3JYyYeHHe, HO B TO )Ke BpeM#d 3aTPYAHAIT WH(DPaKpACHOEe TeIio-
BOe H3JIyYeHHe caMoil 3eMIIH, IPeNATCTBYS eé OXJAKICHHIO. DTO HeXKelaTelbHoe
ABJIeHHe ObIJIO HA3BAHO YYEHBIMH NAPHUKOBbLM 3@dermom, a rasoobpasHbie Be-
IIecTBa, MO3BOJIAMNe 3eMlle AKKYMy/IHPOBaTh TEILI0, — MapHHKOBEIMHU rasaMu.
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OcHOBHasA POJIb B CO3JaHNH NMaPHUKOBOIO addeKTa NPUHAIIEKHUT apaM BOJBI
M yriaexkuciaomy rasy. BogaHoll nap npeacTaBifeT MeHbBIIYIO OIACHOCTh, YeM yTJe-
KHCJBIN T'a3, OCHOBHEIM MCTOYHHKOM KOTODOTO CIYIKHT CXKHUTIaHHE HCKOIAeMOoro
ToniuBa. 3a nocaegaue 100 jieT KOIW4YeCTBO CIKUIaeMOT0 TOILIMBA €XKerojJHO BO3-
pacraer B cpenHeM Ha 4% . Toabko B 1990 r. Ha 3emae GsuI0 comxsxeno 6 mupx T
TOILIMBa, Npu 3ToM obpasosasnock npumepro 20 muapa v CO,. YacTuuHo yriexuc-
IBIf ras nepexofuT B runpocdepy, pacTBOpSSACH B BOJe OKeaHOB U MOpeil, OZHAKO
DoJblllas YacThk ero ocTaérca B armMocdepe, YTO IPUBOAUT K YCHJIEHHIO TADHHKOBO-
ro adderTa ¥ MOKET CTATh IPUYUHOK ryi00aJbHOTO MOTEIIEeHHA KJIHMAaTA.

Hexotopeie yuénsie cunraioTt, uto y:xe K 2030 r. MoxeT IpOM30HTH HOBBIIIE-
HHEe CPeJHeroJoBoi TreMmuepaTypsl Ha 3emie Ha 2—2,5 °C, a k¥ korny XXI B. — Ha
6 °C. OmEMM M3 ero MOCHe[CTBHUI cTaHeT HOABEM ypoBHA MHUpOBOro OKeaHa B pe-
3yJbTATE TEIJIOBOI'0 PACIIMpPEHHS BOALI M TaAHHA JeZHUKOB (K xoHny XXI B. on
MOKeT MoAHATheA Ha 1—2 M). B pesyasTare 2TOro moj Boj0il OKaKyTca NpuOpes-
HbIe TePPUTOPHHM I'yCTOHACENEHHEIX paiioHoB Kuras, Anonuu, Magun, Uanosesnn,
Hupepnargos, CIITA u agpyrux cTpaH Mupa.

Wrak, Haj YeI0BeYECTBOM HABHCJA Yyrpo3a TIo6anbHOTO H3MeHeHHHA KJIHMAa-
Ta. MupoBoe cooBIECTBO yiKe NPEAIPUHSAJIO PA Mep o ero samure. Tak, ¢ 1992
mo 1997 r. OOH 6s1nmu npuaATel KorBennusa mo XKauMaTy 1 KHOTCKHH IPOTOKOI.
Koneunas meap 3TUX NOKYMEHTOB — JOOUTHCA CcTaOMIM3AIIMM COAeP:KAaHUA IIap-
HHKOBEIX I'a3oB B arMocdepe HAa ypOBHAX, 0E30IACHBIX JUIA KJIMMAaTa HaIlel Iia-
HeThI. JTO MOKeT OBITh JOCTUTHYTO 3aMEHOUM TAKWX SHEPrOHOCHTEeNed, KaK yrolb
u HedTh, ra3oM; MCIOJIL30BAHUEM SKOJIOIMYECKH YHCTHIX MCTOUHHKOB JHEPIHH:
Conuna, Berpa, TeIIa 3eMHBIX HEAD; BHeJAPeHHEM dHeprocbeperammux TeXHOJIO-
ruii; BOCCTAHOBJIEHHEM JIECOB HA ILJIAHETE.

Ioueennblii noKpos, necmuyudst, 3p03us NOY6bl, USMEHEHUE KAUMAMA, KUC-
JOmHbLe 0CAdKU, «030H08aA dbipa», NAPHUKOBbLE Ipderm.

Bonpocel u 3apaHus

1. KakoBbl @HTPOMNOreHHsbIe BO3AEACTBUSA HA MNOYBEHHbIA MOKPOB M NOYBOOOPa30BaATENbHbIE
npoueccsl? B 4M OCHOBHas NpU4YMHa aTUX BO3aencTenia? MNpueeoute npuMepsl.

2. OO6bACHUTE, YeM OMAacHO 3arpsisHeHre noYssbl NecTruumpamu. MNpepnoxure aKonormye-
ckin HesonacHble cnocobbl 60pbbbl ¢ COPHAKAMW, HACEKOMbIMU-BPEOMTENAMMU, rPUBKo-
BbiMW BONE3HAMW KyJIbTYPHbIX pacTeHnin. Ha 4&M OHW OCHOBaHbI?

3. Y710 Takoe 3poaus no4esl? OnNULIMTE, KaKk MPOUCXOAMT BOAHAS 1 BETPOBas 3po3us. KakoBbl
OCHOBHble Mepsl 60pbbbl C 3po3ueit no4ssl? NpuBeauTe NPUMEpDI.

4. Kakum obpa3om 4enosek BAMseT Ha knumaT 3emnn? KakoBbl NOCNeacTBMsA Takoro BAu-
AHuA? MpuBeauTe NpUMEpPL! BAMAHWS YenoBeka Ha Kumart Hallei nnaHeTbl.

5. OnuwwuTe npouecc obpasoBaHus B atMocdepe KMCNOTHbIX ocankos. Kakosbl nocnea-
CTBUS UX BLINAOEHWA Ha NOBEPXHOCTL MO4BLI, BOOOEMOB? MNpuBeguTe NpuMepsbl.
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6. Kakosa ponb 030HOBOro cnos 3emnu? Kak oH o6pasyercs 1 Kakve BelecTsa cnocob-
Hbl BCTYNaTh B peakumio ¢ 030HOM? Kakoebl Mepbl 60pb0bl C UCTOLLEHMEM O30HOBOrO
cnos 3emnu? MNMpuBeavTe NpUMEpPbl TakUx Mep.

7. Onuwwute rmobanbHble NOCNEACTBUSA NapHUKOBOro addexTa. Kakue Mepbl NpeanpuHm-
MaloTCH MMPOBLIM COOBLWECTBOM ANA 3aWMThl KnMmarta 3emnu?

§71. AHTpONOreHHoe BO3AeiCTBMEe Ha pacTUTE IbHbINA
M XXUBOTHBLIA MUP

) PaccmoTtpute puc. 307—310. B 4éM cocTOUT aHTPONOreHHoe BO3aelicTeune
2 Ha pacTeHus 1 XMBOTHLIX? KakoBbl ero nocnencTema?

Yes0BeK pasyMHBEIH — eIMHCTBEHHEIH GuosormyecKuil B Ha 3eMye, KOTOPLIH
peaslbHO yrpOMKaeT NPAaKTHYECKH BCeM IPYTHM BHAM OPTaHH3MOB H JaXKe CaMOMy
CYIIeCTBOBAHUIO MOpPOAuBINeii ero 6uocdepsl. Bea mcTOpHA YeaoBeYeCTBA COMPO-

BOMJaeTCHa HeNPEepPHIBHBIM Pas3pyIleHu-
i 06tuesi nnowans coxpaMBLIMXCA eM cpejsl oﬁnTaunf{ OpraHu3MOB, Mps-
aKocHcTeM MO sKCILTyaTanueil 6HOMOTHYECKHX pe-

B Nrowaam, noasepxeHHsle pucky CYPCOB Haleil NJIaHETHI.

CoKpalLeHua GuopasHooGpasus IlnanerapHasi poas pacTeHHH M
KHUBOTHBIX. B nnarmerapHOM MacimuTabe
pacTeHHMs BBINOJHAWT cpefoobpasyio-
My (GpyHKIWUIO, co3maBasd YCJIOBHA A
JRU3HM opraEm3MoB. OcHOBHas Macca
JKHBOT'O BeIIecTBA COCPENOTOYeHA B pac-
TEeHHAX, KOTOPhle AKKYMYJIHPYIOT COJ-
HEUHYI0 9HEPIHI0, 06pasys nepBHYHEIE
OpraHWvYecKHe coeJuHeHHus. PacreHus
CYIIH exXeTojHO accuMuaupyior 20—
30 Mupx T yriepojga, OIPUMEPHO CTOJb-
Ko e noTpebiasder (PUTONMIAHKTOH MO-
peil m oxeaHoB. Ilpu aTom pacrerusa B
mporecce GOTOCHHTE3a exerofuo obpasy-
10T OK0JIO 177 MJIpA T OPraHUYECKHUX Be-
IIECTB, & COAepIKaIascsa B HAX SHEePrud

Mnowaae,
MJIH ra

20

15

10

S 2 % § g g = %% % S % B 100 pa3 mpeBOCXOIHUT SHEPrUI0, BHIpA-
§-§§ = é%‘; §'§ T GaThIBAEMYIO 3a TOJ] BCEMH 3JIEKTPOCTAH-
E% § 'ga‘ug § UMK MHpA.

e <8 2 IInaseTapHyio POJAbL MTPalOT B KU-

BoTHBIE. HecMOoTps HA TO yTO MX OGHOMac-

Puc. 307_ Conpamegne ﬁuopaanooﬁpﬂana Ca OTHOCHUTEJIBHO HeBeJIHKa U cocTaBJIfA-
B BKOCHCTEMAax eT aumb 2 % oT 6HoMacehl BCero 3 XHBOTO
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BelllecTBA HAIIeH IJIAHEeTHI, POJIb JKUBOTHLIX B OHocdepe HCKIYUTETLHO BAaXKHA.
ITO CBA3AHO ¢ BHICOKOM HMHTEHCHBHOCTHIO IPOTEKAKIIUX B UX TeJlaX dHepreTuye-
CKHX IIPOIIECCOB, a4 TAKKe ¢ OOIbIIHM pa3dHO00pasHeM U IOBHIKHOCTEI0. Biarogapsa
3TOMY JKHBOTHBIE AKTHBHO YYACTBYIOT B OMOTEHHON MUIDAIMM XMMHUYECKHX 9JIie-
MEeHTOB Ha 3eMJje, 4 TaKKe MOAAeD;KHBAI0T JTUHAMHYEeCKOoe paBHOBecHe B 6mocdepe.

Coxpamenne 6mopasnoobpasua. BoiMupaHHe OTHHX W MOABIEHHE IPYTHX BH-
JoB — HemabexHBIH nponecc. OH ODPOUCXOAUT B XOJe 3BOJIOIHNH, IDH €CTECTBEH-
HBIX M3MEHEHUAX KJIHNMATA, JaHAMAa(TOB, B PE3YIbTaTe KOHKYPEHTHOTO HCKJIII0Ue-
HUA B T. 0. Ilo omeHKaM YYE€HBIX, IO IIOABJIEHHA UeJIOBEKA Ha 3eMJie CPegHAA Ipo-
JOJIXKHUTEIBHOCTE CYIIeCTBOBAHUA OJHOI'0 BHAA IITHIL ObLIA OKOJO 2 MJH JIET, MJe-
KonuTanmux — o0kKoJo 600 Teic. meT. Yel0BeK YCKOPHJ IPOLECCHl BEIMHPAHHA BH-
0B, OKas3bIBasg HA HAX IIPAMOE H KOCBEHHOE BO3JEHCTBHE.

IIpaMoe BO3meHCTBHE HCIBITLIBAIOT T€ BUALI OPTAHU3MORB, KOTOPEIE YeJIOBeK J0-
ObIBaeT B XoJe mMpoMbIcia (cbopa, ppIO0JIOBCTBA, OXOTHI) PAAH MAcCa, MEePCTH, IyXa,
mepa, JIeKADCTBEHHOTO CHIPhA W T. II., B Pe3yJibTaTe U4ero WX YHCIeHHOCTHh CHHMKA-
eTcs, BILIOTH O TOJHOTO HCYe3HOBeHHsA. KoCcBeHHOe BO3JeHCTBME Ha BH/IBI ¥KHUBOT-
HBIX YeJI0BEK OKA3LIBAET, M3MeHsHA cpey WX oDuTaHusA, HAPHUMEp, IPU BEIDYOKe
JIECOB, PACIIAIIKE CTeIei, OCYIIeHHH 00JI0OT, COODPYKEeHHH IJIOTHH, CTPOHUTEILCTBE
TOpPOJOB, MOCEIKOB, JOPOT, IPOMEIILIEHHBIX MPEIIPHATHANR U T. .

Coxpaujerue 6uopa3noodpasus — OfHA U3 TI00ANBEHEIX 9KOJOTHYECKHX IIpobaem
(puc. 307). B 6mmxaitmume 20 mer moryt mcue3nyTs 20 % Bcex BHIOB pacTeHHH U
JKHBOTHBEIX, CYIIECTBYIOIIHX CEerogHs Ha
3emye. ITo ragaeiM MeXaIyHAPOIHOTO CO-
103a oxpaHbI npupoasl, ¢ XVI mo XX B.
B pesyJbTaTe IPAMOro ¥ KOCBEHHOTO
AHTPOIOTeHHOTO BO3AEHCTBUSA BBIMEDJIO
109 Bupmos ntun, 64 Buga MiIeKomuTa-
0mux, 20 BUAOB IpecMBIKAIOMAXCA,
3 BHJa 3eMHOBOAHBIX; ¢ KoHHa 80-x rr.
XX B. KaXIVIO HeJEJI0 Ha 3eMJle ucye-
3aeT OJMH BHJ PACTEHUMH.

BuopasHooOpasue Hame# IJIaHETHI
COKpallaercda TakyKe IPH HOBHIIIEHHOM
AKCIUIYATALUK BHUA0B, UMEKIIAX KOM-
MepuecKyo mnesnocTs. Hanpumep, Kuto-
OOMHBIM HPOMBICEJ, KOTOPBI OCyImIecT- 10
Basaau c¢ cepesuasl XX B. Hopserus,
Anorna m CCCP, npusBén K KaracTpo-
huYeCcKOMY COKPAIEHUI0O YHCIEHHO- 1945 19'50
cTH nonynanuit roayboro Kura, pun-

Baja, cefisana (puc. 308). B 1984 r. Puc. 308. Coxpalienne THCICHEOCTH
MesxgyHapOTHOMA KUTOOOMHONA KOMHUCCH- KITOB

1955 1960 1965 1970
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el OBLI BBEJEH MODATODHII HA TPOMEICE] STHX BHAOB MOPCKHX MJIEKOIUATAMIINX,
B pasHBEIX paiioHax MHDPOBOIO OKeaHa OPraHM30BAHLI 3AIOBeNHLIC YUACTKH, KOTO-
PBIe JOJKHEI 00ecmeduTs YCJIOBHA /18 BOCCTAHOBJIEHHA MX UHMCJIEHHOCTH.

Coxpamenue miomaau jgecos. CyliecTBeHHOe BO3[eHCTBHEe UeJOBEK OKa3hIBa-
er Ha Jeca. OHM 06pa3yIOT [Ba Mosca: CeBEDHEIN (XBOMHBIE Jieca) ¥ I0KHEIH (BIasK-
Hble TPONIHYECKHE Jieca) — H, ABIAACH COCTABHOM YACTbIO Ouochepsl, BAUAIOT Ha
KIMMAT ¥ BOAHBIA OanaHc, o0ecnedHBAOT BO30OHOBJIEHUE 3AIACOB KHCIOPOJAA B
armocdepe. ITogcunrano, uro 1 ra MHUPOKOIHCTEBEHHOTO Jieca B T'OJ MOYKET TIOTJIO-
TaTh 5—10 T yraexucaoro rasa u BeieauTs 10—20 T Kucnopoaa. Jleca peryanpy-
JOT CTOK BOJbI, IPEJOTBPANIAA 5DO3HI0 IOUYBEI B oOMeJleHHe peK.

CoxpameHHe ILIOMAAHN JECOB — o00e3jeceHue — CTAN0 ONHOHM H3 II00aTbHBIX
3KOJOTHYecKHX npobiem. Jlo pa3sBUTHA CENLCKOI0 X03AHCTBA JecaMu ObLIo 3aHA-
To 60 % cymm, 100 ner masag — 40 %, cetizac — 27 % . 3a 200 ner mwromans Je-
COB Ha HaIlel ILTaHeTe COKPATHIACEH BABOE, UTO CBSA3aHO ¢ HOTPeOHOCTHIO YeIOBeKa
B TEPPUTOPHUAX /A 3aHATHA 3eMIeJeINeM, JKHBOTHOBOACTEOM, CTPOUTEILCTBOM H
ap. JlecHble pecypchl HCIOAB3YIOTCSA [JIA IPOM3BOACTBA OYMarH, CTPOMMATEPHAIIOB,
Mebeln, CKUNNUAApa, COAPTA, APEBECHOTO YIAA M ApP., IOYTH IMOJOBHHA 3aTOTABIIH-
BaeMOH B MUpe APEBEeCHHBI /0 CHX IIOpP pacxo-
ayerca kax TomauBo. O6mas BHIPYOKa JiecoB
Ha 3eMHOM IIIape COCTABJAET B HACTOAILIEE Bpe-
ma 17— 25 mnH ra B rog, u toasko Ha 20 %
9THX IUIOIIA/EH IPOU3BOAHUTCA HX BOCCTAHOBJIE-
Hue. IIpu Takux Temmax Jjeca Ha mjaaHeTe Oy-
ayT BeipyOJsens: 3a 150— 180 ger. Poccusa ob6-
najgaet 25 % MHPOBEIX 3aIIaCOB JIECHEIX pecyp-
coB. Jlecom nmokpsrro 770 MaH ra eé TeppuTo-
pHH, OHAKO exeroaHo Beipybaercsa 1,8 muH ra
jieca, IPUYEM BO MHOTHX CJIYYasXxX 3TO CILIOII-
HBle BEIDYOKH (puc. 309).

Cpenu Mep 1o oxpaHe JECHEIX PECYPCOB
BaXXHOE MECTO 3aHHMAET JeCc080300H08AeHUe.
IIpu IpaBUIBHOM BeJEHHMU JIECHOTO XO3AHCTBA
PYOKHM Ha OT[AeNBHBIX YIACTKAX AOJIKHEI IIPO-
BoxuTthesa yepes 80—100 xer, Korga Jjec go-
CTHI'HeT [OJIHOHM cmesiocTu. EcTecTBeHHEBIM 006-
pasoM BO30OHOBIAETCS TOJBKO TPeTh BEIpyOa-
eMBIX JIECOB, B OCTAJBHBIX CJYyYadAX He00Xo0-
OUM IIOCER W TocajiKa JepeBheB. /Ipyras Bax-
Hag Mepa mo COXPAaHEHWIO JIecoB — 3To Oopnba
C IOTePAMH IPeBEeCHHEI IPH €€ IMPOMBIILICHHOH
3aroToBKe, a Tak:ke Dopbba ¢ JIECHBIMH ITOMKa-
Puc. 310. Jlecroit mosxkap pamu (puc. 310).
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Puc. 311, Bugsi-nepecenernsl: | — cKBOpen OOBIKHOBEHHEBIN; 2 — IIOJOPOMKHHAK 6OJIBIION;
3 — KYK KoJIOpafCcKHi

Ilns mpeaoTBpalle s JeCHBIX I0KapOB NPOKIAALIBAIOTCA OIPOTHBONOKADHEIE
OJIOCHI, PBBI, IEPUOLNYECKH IIPOBOJATCA CAHHTADHBIE DYOKH CYXOCTOA, & TaKMKe
CO3AI0TCA JOB0PHO-CTOPOMKEBhIE CIIY OBl /ISl CBOeBPEMEHHOr0 O0HADYXKeHNs 04a-
rOB BO3TODAHHUHA, ABHAIMOHHEIE ODHUrafbl JJA UX JUKBHIAIUH.

Ilepeceienne BHI0B PACTEHWHl M KHBOTHBIX deaosexkoM. Emé ogaum npume-
pPOM AHTPOIIOTeHHOTO BO3eHCTBUs HA PACTHTENBHBIN M XXUBOTHBIA MHED SBIAETCH
unmpodykuyua (ot nat. introductio — BBeJleHWe) — MNepece/ieHHe BHIOB OPraHM3-
MOB 3a Ipejesibl eCTECTBEHHOIO apeajia B MecTa, I[je OHM DAHbIIle He BCTPEUAINCE.

OcofGeHHO YYBCTBUTEILHBI K 8UAAM-nepeceseHlyam OCTPOBHEIe BKoCHCTeMEl. Tak,
Ha octpose CeaToi EneHsl 3aBe3€HHbIe JIOAbMHU KO3bI CHEJIH IIOYTH BCIO PACTHTENb"
HOCTB, IPEBPATHB BTOT HEKOIJA JIECHOW OCTPOB B IIOJIYHOYCTHIHEIO. MaHTyCTHI, BhI-
IyIieHHbe 118 60pebl ¢ KpelcaMu Ha Boabmmx AHTHIBCKHX ocTpoBax u Kyoe,
VHUYTOXKHINA XAPAKTEDPHEIX JJIA STHX OCTPOBOB IPLIBYHOB H HACEKOMOSJHBIX MIle-
konurarmux. [IpHuéM KphICH COACIKMCH OT MAHI'YCTOB, IPHCIOCOOMBIIMCE MKUTDH
Ha JepeBbax. Ha lasaiickue ocTpoBa 6sLn0 3aBeseno Gonee 90 BUZOB NTHI], U3 KO-
TOPBIX MPHKUIOCH 53 BHUAa, 3aT0 U3 68 SHAEMHUYHBIX MECTHBIX BUIOB 26 ncuesnn.

ITepecenenue BUAOB MOXeT GBITH U HempeAHaMepeHHBIM. Tak, ¢ KOJIOHHCTAMH B
CeBepHY0 AMepHKY IOIANH IOLOPOMKHAK I OAYBAHYUK, a B ABcTpannio 1 Hosyio
BelaHAMI0 — YEPTOIOJIOX M KPECTOBHHK — 3JI0CTHHEIe copHaku. M3 CesepHOil
Amepurn B EBpony NPOHHK KOJIOPaACKHII YK, CTABIIHNN B HOBBIX YCAOBUAX OIAC-
HBEIM BpeauTeseM KapTodeus (puc. 311). [lia mpefoTBPaIeHUs CIy4aiHOTO 3aB0O3a
HOBBIX BHOB BO MHOTHX CTPAHAX NPHHATHI CTPOTHEe Mephl KapaHTHHA, CIenUalb-
HOIT 06paboTKe MOABEPralTCA TPAHCIOPTHEIE CPEICTBA U I'PY3EI, HO 9TO He BCeraa
criacaeT OT IPOHHKHOBEHHSA BHIOB-TIepeceeHIIeB.

Coxpawenue 6uopasnoobpasus, obesnrecerue, 1ec060300H08LEHUE, UHMPODYK-
yus, 6udvl-nepeceseHybol.
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Bonpocsl n 3apaHua

1. OxapakTepwu3yiTe NnaHeTapHyio pPoib PACTEHWNIA U XUBOTHbIX.

2. B 4€M COCTOWUT NPAMOE W KOCBEHHOE BO3AENCTBME YEeNOBEKa HA PACTUTENbHBIA M Xi-
BOTHbLIN MUP? TpuBeanTE NPUMEPDLI TaKUX BO3OEUCTBUN.

JokaxuTe Ha KOHKPETHbIX NpMMepax 0OnNacHOCTL coKpalleHus BuopasHoobpasus 3emnu.
O6bscHuTe, novemMy obeaneceHue CTano 0OHOM M3 rnobanbHbIX 3KONOrMYecKuX Npobnem.
OnuwwuTe Mepsbl, NPeanpvHUMAaEMble 018 0XpaHbl NECHbIX PECYPCOB.

Y1o Takoe nHTpoaykuma? K 4emy BeOET nepeceneHne BUaO0B PACTEHWIA U XNBOTHBLIX Ha
HOoBble TeppuTtopun? Kakue daktopbl aTOMY cnocobCTByIOT?

Mpennoxvre Mepbl NPenoTBPALLEHUA HEMNPEeAHAMEPEHHOMO NepPeceneHns BUL0B opra-
HU3MOB. 4TO HEoBX0AMMO NPKY 3TOM YYUTbIBaTL?

.

N ouskw

§72. OxpaHa pacTUTeNbHOro U XXMBOTHOrO MUpa

) BcrnomuuTe, Kakne mMepsl NPeanpUHUMAlOTCS ANA OXpaHbl PACTEHWIA U XUBOT-
2 HbiX. Kakoe 3Ha4YeHue 3T0 UMeeT A9 Npupoabl U Yenoseka?

PacTuTenbHEIH H XUBOTHBEIH MUD 3€MJIH ABISITCA HEOTHEMJIEMBIMH KOMIIO-
HEHTaMH OKPy’Kawilell cpeJbl, KOTOPbIe B3aNMOCBA3aHLI IPYI € IPYTOM, a TaK-
e ¢ HexKHBOW npupojoii. [Tosromy ux oxpana MoKeT GBITH 3((HEKTHUBHOH TOJMb-
KO B TOM ciy4ae, eciu OyAyT YIUTHIBATHCSA PA3IHYHbIE dKOJOTHUECKHE (DAKTODEL,
KOMILTEKCHO BIHMAMIIIHE HA PACTEHHUS M KHUBOTHBIX.

IIpodnema oxpansl npupoasl. OXpaHa NPHUPOJLI, B TOM YHCJIE PACTHTEILHOTO U
JKHMBOTHOr'O MUPa HaIle# IJaHeThl, OTHOCHTCA K IJI00aJbHEIM MpobaeMaM cOBpeMeH-
Hocru. Eé pemenne TpeGyeT 00beAMHEHHBIX YCUIUI U COBMECTHBIX AeHCTBH yué-
HBIX, IPDABHTEJLCTBEHHEIX VUDEXJeHUI 1 06IIIecTBeHHBIX OPraHn3anuil Ha Mexro-
CYZapCTBEHHOM yPOBHe. ITOH LEeNH CJIYKAaT co3nanHbli B 1948 r. MexayHapo ubi
co103 oxpansl npupoasl (MCOII) n ocroBamssii B 1961 r. Beemupnbiit dorg am-
ko mpupoasl (WWF). B 1979 r. ma ceccun I'emepanpaOil Accambren OOH 6nina
yupesxaena «IIporpamma OOH no oxpyxaiomeii cpege» (FOHEII), u B aToM 3%e roxy
MCOII cosmectao ¢ WWF BhIpaGoranu «BceMHPHYIO CTPATErMI0 OXPAHLI IPHPO-
AbI», OCHOBHBIE IDHHOMUIIEI KOTOPOM 3aKJIYAITCA B CIAELVIOIIEM.

1. Heob6xomumo coxpaHuTh GmopasHoobpasme coBpeMeHHOH OHocheps! Hammei
IJIaHETHl, MOCKOJABKY TOJNbKO B 9TOM CJIydYae BO3MOYKHO JajbHellllee ycToHuuBOe
COCYIIleCTBOBAHME IDHPOJbI M YeI0BeYecTBa Ha 3eMJe.

2. Bce BUBI OPraHU3MOB, ABJIEHMA JXHBOU M HEMKMBOH IPHPOJLl HMEKT MHO-
JKECTBEHHOE 3HAaYeHHe W JOJKHEI OlleHUBATHLCS C PA3HEIX TOYeK apeHus. Ciexyer
YYHUTEIBATh NOTEeHOIHAJNBHYIO [OJE3HOCTh U 3HAYMMOCTh KayJ0ro BHAA OpPraHH3Ma,
TOT'O HJIH HHOTI'O IOPHPOAHOI'O ABJIEHHSA AJA 4YeJIOBEKAa.

3. Oxpana omHOro 00GBEKTA IPUPOABI O3HAYAET ONHOBDEMEHHYIO OXPaHY ApPY-
I'MX, TECHO B3aMMOCBS3aHHEIX ¢ HUM 00bekToB. HeobxogumMo oXpaHsATh BCIO COBO-
KYOHOCTE 00pa3yoIuX OPHPOAY HEMXHBBIX H JKUBBIX KOMIOHEHTOB, T. €. IIOJIXO0-
JAUTE K ZIeJly OXPaHbl IPHPOALI KOMILIEKCHO.
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Taxum o6pasoM, oxpaHa npupods. — 3TO CHCTEMA
Mep, HalpaBlIeHHBIX HA COXpPaHeHHe, PAIMOHAJIBLHOE GREEH?EACE
HCIOJB30BAHHE M BOCIPOM3BOJACTBO NPHUPOJHEIX pe-
cypcoB 3emnan. VX peanusanueil B MHpe B HACTOSAIIee TPUHNKC

_ JloHaoH,
BpeMs 3aHuMMaloTca Gosee 290 MeXXVHADPOJHBIX IDH BemKoGpHTaHMA
POMOOXpAaHHBIX opranusanuu (puc. 312).
Epacasie xkaurn. Hcrpedienue 4eoBeKOM KH- lMpoTvBoaecTBME NIOOLIM
BOTHBEIX M DACTeHHI, HapyIleHHe X MecT O0UTaHHA gg::;;';“ MPUHMHUTE Yiuepo

IpHUBEIX K TOMY, YTO MHOTHE M3 HHX CTAJH PEIKH-
MU U Byxgaiorcda B oxpase. Ilo urunnuaruse MCOII B
1966 r. BumepBoie 66118 u3naHa KpacHas KHUra, BKIIO-

Yaomas BUALL, noAJexanine oxpase. Ilocie eé BEIX0oga PS m":::g bl
B pAjJe cTPaH OBLIM CO34aHBI HallHOHaILHEIe KpacHule 0

kHur" (B CCCP ona noasuinack B 1974 r.). B Kpacayo .. [onanMuHr,
KHEUTY Poccun cefiyac BKJIIOUEHEI 0K0JI0 250 BUIOB 3Ku- BeaukoGpuTaus
BOTHBIX, 681 BHI BRICIIMX COCYZHMCTHIX pacTeHWi, 32 N

BHUJA MOXOBHAHEIX, 29 Bunos gumaiiaukos u 20 BH- WWF g:?&'::gf:nm
JnoB rpubos (puc. 313). Y KUBOTHBIX

OcHoBaHMEeM JJd BHeCeHHA BHUIa (IOABHIA) B
Kpacuyio KHUI'y CAYIKHUT ero YMCJIEHHOCTb, 4 TAKIKE
pasMephl 3aHEMAaeMOro UM apeana. Hapsaay ¢ atum MEXAYHAPOAHbBIA

VYHATHIBAETCA PAM 9KOJOTHIECKHX XaPAKTEePHCTHK: Xa- ©OHA,
paKTep IATAHUA, YDOBHH POXKIAEMOCTH B CMEPTHOCTH, XMUBOTHBIX r
OHOTHUYECKHH IOTeHIUAN U T. II. BUABI, moJaexanue Kpoybopo ‘
BKJIHOYeHHIO B KpacHYI0O KHHTY, [IOPAasneJ aioT Ha He- Benuxoﬁpwraum; v
CKOJIBKO KaTeropui.

1. Mcuesaomue BH/bI, YHCJIEHHOCTEL M apeaJl KOTo- 3aboTa 0 0GPOM OTHOLLEHUM
PBIX COKPATHIHUCE N0 KPUTUUECKOTO YPOBHA B Pe3yib- KO BCEM XWBOTHLIM

Tare HcTpebIeHNA YeJJOBEeKOM, Pa3pyIIeHus MecT o6u-
TAHWSA HWJIH 10 IPYTUM IPHYUHAM (3TH BHABLI HAXOMAT-
Sl IO YTPO30ii HCUE3HOBEHWA MY GIM3KH K moiHOHM  FHC. 312. IMGnemsl HexoTO-
ru6ey, OHH He MOTYT BEIKHTDH 63 aKTHBHOIO BMema-  Poix MEAIYHAPOAHBIX OpH-
- POJIOOXPAHHBIX OpraHu3anui

TEJILCTBA YEJIOBEKA M HYMKJAKTCA B CTPOroi oxpase).

2. CokpamarmIinueca BUABI, YUCIEHHOCTh U apeajl KOTOPBIX HUMET TeHIeHIIUI0
K YMEHBIIEeHHI0 IO AeHCTBHEeM aHTPONOTreHHEIX MM JDYIHX SKOJOTHYECKHX (hak-
TOPOB (B OTHOIIEHWM HUX HeoOXOAMMO ycHJIeHHe Mep OXpaHbl U IpoBejeHHe paboT
IO BOCCTaHOBJIEHHIO ‘-IHCJIEHHOCTH).

3. Pegkme BHIBI, YHCJIIEHHOCTh U apeas KOTODHIX JOMLIH A0 HH3KHX BeJIHUYHH
10 Pa3IMYHBIM NpHYMHAM (Heo0X0QMMO OCYILECTBIAATE OXPaHy MeCT UX 00HTaHuSg
¥ NOCTOSHHBIN KOHTPOJL 38 YHCJIEHHOCTBIO MONYJIAIHH).

4. HepocTaTouHO M3y4YeHHBIEe BHIBI, 0 KOTOPBIX HET TOYHBIX HAYYHBIX CBeje-
Hﬂﬁ, HO eCTh OCHOBAaHHA CUHTATL, UTO OHM MOI'YT IIOII4CTH B IIepeble TPH KaTero-
puH (3TH BHIBI TPeOYIOT JalbHEHIIero u3ydyeHus).
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Puc. 313. Bugbl, BHecénnble 8 Kpacayw kuury Poccun: I — coxou-Ganoban; 2 — ycau pe-
JMKTOBLIH; 3 — famMa4oK KPYIHOIBETKOBLIN; 4 — aMypPCKHH THID; 5 — KaMbIIIOBAA
xaba; 6 — JI0TOC OPEXOHOCHBIH; 7 — po30Bas 4aiika
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5. BoccTaHOBJIEHHEIE BHABI, KOTODEIE B IPOILIOM OBLIM B YHCJIe MCUE3AIOMIHX,
HO Biarojjaps NPHHATHEIM MepaM JOBeJeHHI [0 YPOBHS, rapaHTHPYIONIEro UX COXPaH-
HOCTBH B NIPHpoZAe (Takue BHABI HYKHO IPOAOJKATh OXPaHATH, HO MOKHO H Orpa-
HHUYEHHO HCIOJB30BATh B IPOMBICIOBBIX IIEJIAX).

B KpacHo#i KHUTe yKa3bIBAalOTCA IPaKTUIECKHEe MEPONIPHUATHA II0 OXpaHe U BOC-
CTaHOBJIEHUIO BHJa (3ampeT MPOMEICTIA, IIepecejieHue, pa3Be/ieHle B HeBOJIe U T. II.).
IIpenmonaraercs, 4TO CO BpeMeHEM BCJIeCTBHE IPUHATHIX MED OH IepecTaHeT HyH-
patscd B 3auguTe. Ilosromy npu nepensgarnu KpacHoit KHUIM OT/e/IbHBIE BUJIBI MO-
I'YT NEPEBOJUTHCA U3 ONHOM KATETODHH B APYTYIO UM COBCEM HCKJIIOYAThHCH U3 HeE,
€CJIH YyIpo3a MCYE3HOBEHHUSA [ HUX MuHOBaga. Cirexyer oTrmeruTh, uTo KpacHas
KHHTra — 3T0O He 3aK0H 0b OXpaHe BHAOB, a nporpaMma gedATeJIbHOCTH, HalipaBJIeH~
HAad HA COXPaHeHue KUBOU npupoasl. E€ MaTepHuasbl HCIONb3YIOTCA IIPH PaspaboT-
Ke HOPMATHUBHBIX JOKYMEHTOB 00 OXpaHe OKDY Kalonieil cpejsbl.

Oco60 oxpansemsbie NpUpoaHkie TeppuTopuu. [Ina Hanbosee mOTHOTO coxpa-
HEHHS PACTUTEJIBHOIO U JXHBOTHOIO MUpA HANIEH IIaHETHI, A TAKJKe CBA3AHHEIX C
HAMH KOMIIOHEHTOB 6mocdephl B Pa3HRIX CTPaHAX MHDa OPraHH3YIOTCHA 0c000 0Xpa-
Haemble npupodrnbie meppumopuu (OOIIT ) — 3anoBefHUKH, 3aKABHUKH H HAIHO-
HanbHBIE Hapku (puc. 314, 315).

3anogedHuKy — YYACTKH IIOBEDXHOCTH CYIIM MM BOJHOTO IMPOCTPAHCTBA, B
mpezesiaXx KOTOPHIX BeCh IPHPOJHBIN KOMIJIEKC — DacTHTEJIBHOCTE, YKHBOTHEIE,
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Puc. 314. Kapra 0CHOBHBIX 3aII0BEJHHKOB H HAIlMOHAJBHEIX (IPHPOAHBIX) Hapkos Poccuu
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Puc. 315. Hanmornanensle (mpupognsie) napku: I — «Pycckmit ceseps; 2 — Memnoyeron-
ckuii; 3 — IlpubaiikanbcKuii

IIOYBA U T. II. — MOJHOCTBIO H HABEYHO U3BAT U3 X03AHCTBEHHOI'O MCIOJIB30BAHUSA
1 HaXOAHUTCH IOJ OXPAaHOM rocyrapcTsa. B zamoBeHHKaX BeLETCA TOIBKO HAYYHO-
uccregoBaTenbcKan pabora. MEorue 3amnoBefHNKY MePBOHAUYAIBLHO OBLIN CO3XAHBI
[UIsi OXPaHbI OT/IeJbHBIX HMCUE3aIOMUX BHAOB KHBOTHBEIX. Tak, Baprysusckmii 3a-
nosefHUK Ha Balikane GbLI OPTraHU30BAH JJA COXPAHEHHS H BOCCTAHOBJICHHS UHC-
JieHHOCTH cobossi, Boponesxckuit — 606pa, XonépecKHil — BRIXYXOJIH H JAp.

3HaueHUe 3aN0BeJHHKOB B JleJleé OXPAHBI IPUPOALI HILIIOCTPHUDYET UX POJb
B BOCCTAHOBJIEHMH YHCJIE€HHOCTH PEJKUX JKHUBOTHBIX, HampuMmep 3ybpos. B maua-
ge XX B. 3yOpBl BCTpeYANIMCh TOJIBKO B MecTax Hapckoif oxorsi: 500—700 oco-
Oeit B Benose:xckoil Ilyme um croapko e na Kasrase. K 1920 r. YHcIeHHOCTH
3y0poB ymenpmuiack B 10 pas, a 8 1927 r. y6unm nociegHero JHKOT0 KABKAZCKO-
ro ayopa. K aromy BpeMenn ymeseso TobKo 48 JKUBOTHEIX B 300mapkax [epMaHum
u IIsenuu. Bug oxasanca Ha IpaHd NOJHOTO BBIMMDAHHS, W HAJO OBLIO €ro coa-
catb. B 1929 r. B Ilonbire moABMIICA MEPBEI MUTOMHHMK MO Pa3BeJeHHIO 3y6pOB,
a B 1948 r. 6bu1 opranusosas IlenTpansusiii 3y6possiit muToMENK B IIpHOKCKO-
TeppacHOM 3anmoBenHuke nog Mocksoii. Yepes 40 jer nocae Havasa paboT 1o Boc-
CTAHOBJIEHHIO BH/la YHCJIEeHHOCTh 3yOpoB JocTuriaa 2 Teic. ocobeil M X CTAIH pacce-
JIATH B IIpeJesiax NpexHero apeaja Ha Teppuropun Jintseer, [loaemu, Beropyecun,
Vkpaunnl 1 Poccun. B HacrodAmee BpemMa B Mupe »KuBET Gosee 3 Thic. 3yOpoB, u3
KOTODBIX OKOJIO IIOJIOBHHBEI — JIHKHWE XUBOTHEIE.
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Hexoropeie 3anoBeJHUKHN 00'bABIEHB OHOC(HEPHEIME. B HUX B HETPOHYTOM CO-
CTOSHHM COXPaHAITCA Hambosiee THNWYHEIE AJIA KAMIA0W IPUPOAHON 30HEI OHOre-
onenosnl. B Poccuum 17 6uochepHEIX 3anoBeHUKOB (cM. puc. 314), oHE BXOLAT BO
BCEMHPHYIO CeTh OHOCHEepHBIX 3aII0BeIHUKOB SeMJIH.

3axKa3HuKu — OXpaHAeMble YYACTKH (HA3eMHBIE W BOJHEIE), HA KOTODHIX IDH
OTPAaHHYEHHOM HCIIOJb30BAHWM NPHPOAHLIX PECYPCOB OXPAHAIOT HPOMBICIOBEIE
BHJBI DACTEHHH M KUBOTHBIX. 3aKA3HHUKH CIYIKAT I c00pa JeKapCTBeHHBIX pac-
TeHHH, IpubOB, ATOM, CIOPTHBHON OXOTHI, PHIOHOH JIOBJM H OPraHU3YIOTCH OOLIY-
HO cpokoM Ha 10 ner. OrpaEn4yeHHAA X03AUCTBeHHASA JeATEIbHOCTh B 3aKasHUKaxX
IOMyCKAaeTCs JIMIIB B TOH Mepe, B KAKOH 5TO He HAHOCHT BPela OXPAHAEMBIM 00b-
eKTaM (OXOTHHYbe-IIPOMBICIOBBIM 3BE€DAM, 'HE3/[0BBAM ITHI, HEPECTHIUINAM U Me-
cTaM HaryJa peif, JeKapCTBEeHHBIM DaCTeHHAM, rpubaM # Ap.). 3aKasHUKH Cyle-
CTBEHHO JOIOJHAKIT CHCTEMY 3alIOBEJHHKOB, obecrieunBas coxXpaHeHHe Oorarcrsa
(irophl M ayHEBl TOM HWIM MHOI CTPAHBI.

Hayuonansrbie (npupodnbie ) napku — OXpaHAeMble TEDPDUTODHH ¥ AKBATODHH,
Ha KOTOPBIX PACIIOJIOAKEHEl IPUPO/HEIE KOMILIEKCH, IIPECTABIAIOIIHAE SKOJOTHYe-
CKYI0, MCTOPHYECKYIO U 3CTETUYECKYIO MeHHOCTh. IlepBHi B MUpe HAIMOHAJIBHEIR
napk — Wemnnoycrorckuit — 6b1T oprarusosas B 1872 r. B CIIIA (puc. 315). 3aech
HAXOJUTCA OKOJMO 3 ThIC. reii3epoB, BOAONIANOB, 036D, KAHBOHOB, TOPHBIX JIECOB C
MHOXXEeCTBOM YHHKAJILHEIX BH/JOB JKHBOTHBEIX M pacreHuil. Cefivac B Mupe cosma-
HO Oosiee 2600 HanMOHANBHBEIX DAPKOB 00mel miomaaso 6oxee 400 mun ra. B Ha-
el cTpaHe eCTh HECKOJIbKO HAIIMOHAJIBHEIX IAaPKOB, Hanpumep Ilpubaiikansckmii,
Banpaticknii, «Pycckuii cesep» u Ap. B oTiMuMe OT 3amM0BEJHHKOB, YaCTh ILIOIIA~
A HaIMOHAJIBHBIX MAPKOB OTKPHITA AJIS PEryJIHPYEMOT0 IOCEIeHu .

Boraanueckne caabl ¥ 300J0rHUecKue napku. B nese coxpaHeHUs U BOCCTAHOB-
JeHHA YHCJIEHHOCTH PeJKHWX BHOB JKMBOTHBIX M DACTEHHH BajKHYIO POJIb HIPAIOT
60Tanmecxne Cajbl B 300JIOTHYECKHE IMapKH. OHH IO3BOJIAKT CIIAaCTH OTAEeJIbHbIE
HcYe3alomue B IPHPOJE BUALI OPraHU3MOB M TéM CAMBIM COXPAHHTHL MeHOMOHI JKH-
BOro BemjecTBa 6mocdepsl, eé buopasHoobpasue.

ITepBoie 6omanuveckue cadvt 6b1IE ocaoBadbl B Mranmu (XIV B.), a 3arem B
lepmanunu, @paanuu, Isenuu u Aarauu (XVI—XVII BB.). B snoxy Benmxux
reorpauyecKHuX OTKPBITHH OHH CIOCOOCTBOBAJH HHTPOAYKIIHH IDHBE3EHHBIX
U3 JaJbHUX CTpDaH BHJOB pacTeHWH: resed, Kode, aiiyaHTa, TyH, THHKIO U JIp.
B Poccun npegmecTBeHENKaMK 60TaHHUECKUX CAJIOB OBLIM «allTeKapcKue Oropoakl»
B Mockgre (1706) u Camxt-IlerepGypre (1714), mos:ke GoTaHWYECKHe calbl CTAIU
CO31aBaThCHd IPH YHHBEDCHTETaX B KPYIOHEIX ropogax. B 10:xHBEIX palionax Poccuu
foraHHYECKHe Cajbl CTANH NEHTPAMH HHTPOAYKIHH CYyOTDONMYECKHX DPACTEHHIH.
HaubonbmuMy :KUBBIMH KOLIEKIUAMH DACTeHWH B HacTOdAllee BpeMsA 006Jagaior
6oraEndeckue cansl B Keio (Aurnusa), Yoncane (IIlsemus), Kamxpryrre (MuAuna),
Hnre (Yxpamra) u Barymu (I'pysus) (puc. 316).

3ooa0zuieckum napkam IpelnecTBOBaNy 38epUHIL! Basuiona, [Ipesnero Puma
u Erunra, mMeBIINe IPOCBETHTEILCKOE U 3PeJHINHOe HagHaueHue. B Espone mep-
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Puc. 316. B Barymckom 6oraEmuecKoM cany (ciaeBa) ¥ B MOCKOBCKOM 300mapKe (copasa)

BhIe 300IapKH noABUIKMCE B Bene (1752) u Mazpuzge (1770). Ceiiuac B pasHbIx
CTpaHax MHpa B 300mapkKax XHUBYT ThICAYHW BHAOB MHBOTHBIX, B TOM YMNCJI€ Den-
KHX H oxXpaHseMmbIXx. Kpynmeiimme soonapku B mupe — Bepamackuii (1700 Bum-
noB) 1 Amcrepaamckuii (1300 Bugos). B Pocecun camMble KPpYIHBIE 300IIAPKH HAXO0-
narca B Mockge (cm. puc. 316) u Cauxr-Ilerepbypre, KUBbIe KOJIEKIIUNA KaiKI0-
ro U3 HUX HACYHUTHIBAIOT 0K0J0 900 BHIOB KMBOTHBIX, B TOM YHCJIEe BHECEHHBIX B
Kpacaywo krury MCOII (mranpumep, 6easiit MezBens, Jomaas [Ip/KeBalbCcKoro, aT-
JAaHTHYEeCKHUH MOp:K, Majas maHjxa, raBaiickas KasapKka, PO30BEIHA (DIaMHMHTO H 1Ip.).

Oxpana npupodei; Kpacnasa kruza; ocobo oxpansembvie npupodHble meppumo-
puu (OOIIT ): 3anoeedHuKU, 3aKA3HUKU, HAUUOHAIbHbLE ( NPUPOdHbLE ) NaApKLL;
domaHuieckue cadvl; 300102Uu4eCKUe NAPKL.

Bonpocbl U 3apaHusa

1. O6bsAcHWUTE, NOYEMY OXPaHy NPUPOALI OTHOCAT K rnobanbHbIM Npo6ieMamM COBPEMEHHO-
ctu. Kakne 3agaym CToaT nepen oxpaHon npupoabl?

2. OxapakTepusyirTe npuHUuMnsl «BcemMupHon ctparerun oxpadsl npupoabl» (1979), seipa-
6oTtanHble MCOIM n WWF. B 48M CMBICTT KOMIMNEKCHOM0 NMoaxoaa K OXpaHe OTAEeNbHbIX BU-
[0B opraHn3moB? Kakoe a1o uMmeeT 3HadeHue?

3. 4710 Takoe KpacHas kHura? Kakue 3agadm oHa BbiNonHAeT? KakoBbl OCHOBAHWUA 019 BHE-
CEHeHnsa Toro unu mHoro Buga B KpacHyio kHUry? BoamoxHO nn uckw4eHue Bmaa u3
KpacHoi kHurn? H4to ABnAeTcs OCHOBaHMEM ANs 3Toro?

4. BbiacHuTe, KakmMe BUAbl PACTEHUIA WU XMBOTHbIX, BCTPEYAOWMECH B BalUEW MECTHOCTH,
BHeceHbl B KpacHyio kHury Poccun. KakoBbl KATEropun Mx oxpaHsl?

5. C kakoil ueneio cozgatoTcs ocob0 oxpaHaemble NpUpoaHbie TeppuTopun (OOMT): 3ano-
BEOHUKW, 3aKa3HUKW U HaLMOHaNbHbIE (MPUPOaHbIE) Napknu? Yem OHK OTNWMYaTCa Opyr
ot gpyra? MNMpuseaute npumepsl OOMT.

6. Wcnonbays puc. 314, HazoBuUTEe HAUMOHanbLHbLIE Napkyu Poccuu. B kakux NnpyupoaHbiX 30-
Hax OHW pacnonoxeHsbl? Kakvue 3anoBeHUKW pacrnonoXeHbl B 3TUX 30Hax?
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§73. PaumoHanbHoe npupoaononbL30oBaHne
M yCTOW4YMBOE pa3BUTUE

3) Kakue npupogHble pecypcbl MCnonb3yeT Yenosek? Kakoe BO3gelcTBue 3To
- okasblBaeT Ha npupoay?

IlonsaTue payuorarvroe npupodononvsosanue nosasuaock B 70-x rr. XX B. u
BKJIIOUAET IIPEeKJe BCETr0 DKOHOMHMYECKHH acneKT nmorpebieHusa YeJIOBEKOM pas-
JMYHBIX NPUPOAHBIX pecypcoB. IlogBuiachk Aake HOBAfA OTPACJEL HAYIHBIX 3HA-
HUAN — SKOHOMHKA [PHUPOJONOIL30BAHUS, KOTOpPAA pelllaeT KOHKPETHEIE 3aJaqdy
oIpe/ieJIeHNs 9KOHOMHYECKOro yiiep6a, HAaHOCHMOT0 XO3fAHCTBY B peayJbTare He-
PanMOHAJBHOI0 MPHUPOAOIOIL30BaHNA, ONeHNBaeT a3 (PeKTUBHOCTE NpelIpHHIMAa-
eMBIX IIPHPOAOOXPAaHHEIX Mep, pa3dpabaThiBaeT 9KOHOMHYECKHe MeTOJbl CTHMYJIH-
POBaHHSA PAIlHOHAJILHOTO MOTPeGJIeHns IPHPOAHEIX PeCypPCoOB.

Hcromenue npupogusix pecypcos. Haunuas co Bropoii nmonoeussl XIX B., HAaCcTO-
Ameil peBoIONEENH BO B3ANMOOTHOIMIEHUAX YeJI0BeKa ¢ IPUPOIoH cTamo GypHOe pas-
BHUTHE IIPOMEINIJIEHHOCTH, KOTODAS HYXJANACh B PA3JIMYHBIX IPHPOAHBLIX pecypcax.
K #HEM oTHoCAT moJe3HEIe MCKomaeMmble, sHepruio CoiHIa, BeTpa, NPECHYIO BOAY,
aTMochepHBIH BO3AYX, [I0YBY, PACTHUTEILHOCTE, YKHBOTHBIM MHD B Ap. Pasauuaior
HencyeplnaeMbele W MCYepIaeMble IPAPOJHBIE PECYPCHL.

Heucuepnaemvie npupodnbie pecypcs. BKJIOUYAIOT BOJHEIE, KIMMaTHUYECKHE U
KocMuuecKHe. VIX pesepBhl HACTOJIBKO OIPOMHBI, YTO X03AHCTBeHHAA JeATeIbHOCTh
YeJIOBEKA HA HUX CKA3BIBAETCH HE3HAUMTEJbHO. XOTA IPEeCcHYIO BOAY, IO IPUUYMNHE
HepaBHOMEPHOCTH PacCIpe/e/leHIsa HA HAlllel IjaHeTe W 3arpA3HEHUsA, 4alle OTHO-
CAT K HCUepIaeMbIM IIPHPOLHBIM pecypcam.

Heuepnaemble npupodnbvie pecypcbl TMOAPA3/eNAI0T HA HeBO30OHOBHMEIE (IO-
JIe3HBbIe UCKONAaeMble) ¥ BO30OHOBHMBIE (PACTUTEIFHOCTD, KHUBOTHBIN MUD, II0YBA).
HeBo300HOBHMMEIEe IPUPOAHLIE PECYPCHl — HCTOYHHUKH MHHEPAILHOTO ChIPhA — 00-
PasyIOTCA B 3eMHOM KOpe B TedeHHe COTeH MHJIJIMOHOR jeT. IIpu ux noberae paspy-
MIAIOTCA IPUPOJHLIE 9KOCHCTEMBI, HA MECTe KOTOPHIX CO3JATCA ropofa, MOCEIKH,
OpeJIpUATHA, IaXThl, KAPbEPHI, ZOPOrH, TPYOOIPOBOALI, INHNH CBA3H U 3JIEKTPO-
nepefiauu. ExeroqHo uesoBeyecTBO A00OBIBAET M3 3eMHBIX Hexp Gomee 100 mupp T
TBEPZOr0 MaTepuaia H c:kHraer 9 Mipx T yciaoBHoro TomamnBa. PazBeJaHHBIX 3a-
macoB HedTH Ha IJIaHeTe XBaTHT JUIIL Ha 50 jger, kameHHoro yrasg — Ha 150 er.
IloTepu npu moObIve ¥ mepepaboTKe IMOJEe3HBIX HCKOIAeMbIX JOCTHIal0T OTPOMHBIX
pasmepoB. Hanpumep, cefiuac, 4To0sl u3BIeYL 1 I 30J10Ta, Hajo mepepaborars 3,5 T
MOPOMBI, & IPU HOJydYeHHH 1 T :xesnesa B oTxoAbl HAET 14 T mopoxsr. Otnaua Hed-
TEHOCHBIX ILTIACTOB cocTaBiseT B cpeaHeMm oxoso 40% . Takum obpasom, mpH cy-
MEeCTBYOIUX TeXHOJOrnAX A0OBIYM U nepepaboTKy TorbKo 1—5 % MHHEpasbHOTO
CHEIPbA peaju3yercA B BH/E YHCTOH MPOAVKIIMH, & OCTAJNbHOE ABIAETCA OTXO0JaMH,
KOTOPbIE 3arPASHAIT OKPYIKAKOMIVIO CpeLy B H3MeHAIT NPUPOAHLBIN JasgmadgdT.

Mepoii moTpefIeHnsa MPUPOAHLIX PECYPCOB MOKET CIAYKHThL TAK HA3LIBA@MBIH
sronozuueckuil cned (9C ). Ha Hameil nnaneTe nMeerca okono 11,4 mapa ra npo-
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JYKTHBHBIX Ha3eMHEIX H MODCKHX 9KOcHcTeM. EC/IM He YYHTHIBATL MAJIOIOJIE3HEIE B
X03AWCTBEHHOM OTHOIIEHUH 3EMJIH, IIOKDBITHIE JeIHHKAMH M TYCTHIHAMHE, 4 TaKMXKe
OTKPBITHIE OKEAHCKHE NMPOCTOPHI, TO OCTaéTcsa NpubausuTeabro 25 % Bcell 3eMHOM
nosepxHocTH. Pasnenus a1y nudpy Ha KomudecTBo Jiogei (6,2 Mmupyn gen.), Haceaawo-
IUX HAITY IJIAHETY B HACTOAIEe BPEeMsA, MEI MOJYYHM, YTO Ha KaXKAOT0 KUTeId
3eMJIH B cpeIHEM JOJIFKHO IpHXoAUTHCA 1,9 ra miomaay NpogyKTHBHBIX SKOCHCTEM.
Opuako peansHble TP Apyrue: OC cpegHero morpebuTens B Adpure u Asun
B 2000 r. 6611 Menee 1,4 ra ma uenoBeka; xuTena 3amagHoil Esponer — 5,0 ra,
a ceBepoamepukaHua — 9,6 ra. Takum oGpasom, DC cpefgHero XHUTeld IJIaHETH
B 2000 r. cocraBux 2,3 ra Ha yesoBeKa, T. e. Ha 20 % BhIIIe Hecymie# cooco6HOCTH
axocucreM (1,9 ra Ha wenoseka). MupIMu cioBaMu, B HacTOsAIIee BpeMs MoTpeb/IeHHe
pPecypcoB 4eJIOBeUeCTBOM IIPeBHIIIaeT cnocofHoCTh: 6mocteprl o6eceuYnBaTh BOCCTA-
HOBJIEHHE 3THX pecypcoB. [0 HEKOTOPOTO BpEMeHH Mbl B COCTOSHHH CKDEIBATH 3TY
«HeJocxady», «C’hefasd» 3amachl Jieca, puIObl, IJIOZOPOAHBEIX IIOYB, BEIODACHIBAT B
aTMochepy HeJOIyCTHMOE KOJTNYECTRO YIVIEKHCJIOr0 I'as3a U BelllecTB-3arpsasHUTe e,
Ho nopobHaa neATeIbHOCTE He MOKeT 00eclednTs CyIecTBOBAHNE YeI0BeYEeCTBA B
JONTOCPOYHOI MepCHeKTHBE, eNWHCTBEHHOTO BAPDMAHTA YCTOMYHBOIO DasBUTHA —
JKU3HM B Mpejesax éMKocTH duochepsl.

Konuennus ycroitumsoro passurus. B 1992 r. 8 Puo-zge-iKaneiipo npoxoguia
«Kondepernus OOH no oxpy:xarouieil cpefie ¥ PasBUTHIO», KOTOPYIO MOKHO HA-
3BaTh cobbITHEM Beka. Ha Hell Enepsble 3a BCIO HCTOPHIO CBOETO CYII[ECTBOBAHUS ye-
JIOBEYECTBO OpUIMATbHO, HA YPOBHE IJIaB rOCyAapcTB M mpaBuTenbeTs 180 crpan
MHDPA, IPU3HAJIO 3aBHCHMOCTb CBOEr0 JATbHEHINero Pa3BUTHA OT COCTOAHUSA OKPY-
JKAKIIel cpefbl — XHUBOM M HEXUBOI NPUPOILI.

Yuacrre B paboTe KOHGEPEHIUH HE TOJBKO MOJIHTHKOB, 9KOHOMHCTOB, HO H 9KO-
JIOTOB, OMOJIOTOB M YUSHLIX APYTHX CIEIHAILHOCTEH CBUETEILCTBOBAIO O TOM, UTO
HCTOPHIO YeNOBEYECTBA Tenepb Heslb3d PACCMATPHBATH TOJNBKO KAK CMeHY OIHOH
00I1eCTBEeHHO-9KOHOMHYeCcKOH (opmManuu npyroii. Ilepes MHpPOBBIM COOOIIECTBOM
Oplia IocTaB/leHa NPHHIMIHAILHO HOBAA 3ajlaua — BhIpaboTars oOmuMit moaxon,
COIIACHO KOTOPOMY COBPEMEHHOTO UeloBeKa HeoDXOAMMO paccMATPHBATBL B Tec-
HOH B3aMMOCBASHM HE TOJLKO C COIMAIBHON, HO U ¢ IIPUPOLHON cpeaoii, a JaJbHek-
[iee CyLIeCTBOBaAHME HOOCHepHOll YUBUIU3AY UL HATIDAMYIO CBA3BIBATE C IPUPONOH.

B marepuanax KoH(epeHINH IHPOKO HCIOIb30BAJICHA TEDMHUH YCMOliusoe pas-
sumue (sustainable development ), KOTOPBIM cTanu 0003HAYATL TAKOE COCTOAHHE
Pa3IHYHBIX CTOPOH H3HU 00IIecTBa, IPH KOTOPOM JOCTUIaeTcsa HauboJsiee mogHOE
VZIOBJIETBOPEHHUE XU3HEHHBIX NOTpeOHOCTEl CeromHAINHEero MOKOJeHUA JTIoei 6ea
JHINEHUA TAKOH BO3MOMKHOCTH AJIA TOTOMKOB. CiefoBaTebHO, YCTOHUNBOE PA3BH-
THE O3Ha4aeT BbI)KHBaAHHE M HelpPeKpalmalolleecsa PasBUTHE Bcell HoochepHOI mu-
BUJIM3AIMM M OT/JeNbHBIX CTPAH MHPA B YCIOBHUSAX COXPAaHEHUS IPHPOLHON CpeasI,
T. e. Bcell cOBOKYyNMHOCTH 06pa3ywinnx 6uochepy coobMecTs B SKOCHCTEM.

«Ilopectra nqusa Ha XXI Bek». Ha xoudepennuu B Puo-ge-Hlaneitpo coBmect-
HBIMH YCHJIHAMH OBLIH BHIDaOOTAHBI KOJMUYECTBEHHBIE MOKAa3aTeJH YCTOHUYHMBOTO
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Pa3BHTHSA, IMO3BOJIAIOIIHNE OIPENEIHTh CTeleHb BO3[EeHCTBUA YeJOBEeKa Ha IPHUPO-
Iy. B HTOrOBBIX HJOKYMEHTAX, I'NIABHBIM B3 KOTOPHIX cTana «IloBecTka aua Ha XXI
BeK», OBLIH NPAHATHI 132 CTATHCTHYECKHX HWHAWKATOPA, MO3BOJAIIIHE CYAUTH O
nepexoje S9KOHOMHKH, ITOJHATHKH, HAYKH H IPYTUX chep KU3HHA TOI MM HHOHI cTpa-
HBEI Ha PeJIbChl YCTOMYMBOTO PA3BHUTHA, 4 TAKIKe OIpe/eleHbl OCHOBHLIE HaIlpaBJle-
HUS [IeMCTBHHA [0 PEryJUPOBAHHUIO ITHX TTOKasaTeleil.

Taxum obpasom, uensoBedecTBo Ha pydesxke XX —XXI BB. 0c03HANO, YTO OHO —
JIMIIE YACTh MPHUPOALI, U DU TOM 3aBucuMasi. VIsMeHeHUs NPUPOJALI yiKe CeromgHs
HeraTMBHO CKAa3BIBAIOTCHA HA COIMAJIBHO-9KOHOMHYECKHX Ipoleccax, a 0e3 BocIpo-
HM3BOACTBA IMPHPOJHBIX DKOCHCTEM HEBO3MOKHO M 3KOHOMMUYECKOE BOCIIPOM3BOJ-
CTBO. AHTpOIOreHHBIe BO3eHCTBUA HAa MPUPOAY OyAYT pacTH [0 TexX IIOp, MOKa He
VMeHBIIUTCA AeMorpaduyecKkoe AaBjeHHe, IOMHOMKEHHOE HA DOCT moTpebHOCTEH,
CBA3AHHEIX ¢ HAYYHO-TeXHHEYECKHM nporpeccoM. OCHOBHBEIM JTHUMHTHPYIOIIUM (aK-
TOPOM IPUPOJONOJL30BAHUS B 9THX YCIOBHAX CTAHOBHUTCA Hecyllas cHocoOHOCTH
akocucreM 3emuHn. ['mobanbcHBIEe, peruoHAJbHBIE, HAIMOHAJIbHEIE, JIOKAJIBLHBIE H TO-
YeyHbIe 3KOJOIMYECKHe OrPAHHYEHNA MeHAT HallpaBjleHHe IPUPOIONONbL30BAHMA,
BEIBLIBAIOT HOABJIEHNE TAKUX HOHATHI, KaK «3dKOJOTHYecKas IeHa» IIPOU3BOJICTEA,
«DKOJIOTUYeCcKAaA COBMECTHMOCThL» TEXHOJIOTHI U T. 1. B HOBBIX yCIOBHAX BCE DO~
Ille pellleHHH B TOW WM MHOHU chepe X03AHCTBEeHHOH AeATeNbHOCTH NPHHUMAETCH
HAa OCHOBE 3KO0JIOTMUECKOro IJIAHUPOBAHKUA M IPOTHOSUPOBAHHUSA Pa3yMHOT0 COCYIIe-
CTBOBAHHUS YEJOBEUYECTBA U IIPUPOJHI.

Payuonanvrnoe npupodonoib3osarue; npupodnble pecypcsl: Heuciepnaemsie,
ucyepnaemvie (60300H08UMbLE, HEBO300HO8UMbLE ); aonozuyeckuill caed (3C);
HoOC(hepHa s YUBULUIAYUS; YCmolluueoe paseumue.

Bonpocsl u 3apaHuva

1. B y8M CYWHOCTE PauMOHANBHOro NpuMpoaonons3oBaHna? Kakwe 3apnaqun CTosT nepen
3KOHOMMKOWA NPUPOAONONL30BaHMA?

2. Kakue npupopgHbie pecypcel noTpednser yenosedecTBo? O6bACHUTE, NOYEMY B nocneq-
HEee Bpems BCE yallle roBopsaT 06 MCTOLEeHUW HEBO30OHOBUMbIX NPUPOAHbLIX PECYPCOB.
MNMpuBeauTe NpMMepbl Takux pecypcos. Kakoso mx 3HavyeHue?

3. Yrvo Takoe akonorudeckuit cnen (3C) xutens 3emnn? Kak oH paccumTbisaetca? Kak B
HacTosILLEee BPEeMs COOTHOCUTCA 3KOSIOMMYECKWUIA CNes CPeaHero xmurens 3emnu ¢ npo-
OYKTUBHOCTHLIO NPUPOAHLIX 3KocucTem? MNpuBeauTte npuMepsl.

4. Y710 03Ha4aeT TEPMMH «yCTOMYMBOE pa3suTue»? Kakoe 3Ha4yeHne nmeeT npeacrasneHve
00 YCTOM4YMBOM PasBUTMM ANS HoocdepHol umsunmsaummn?

5. Oxapaktepu3yiTe OCHOBHLIE NpoBnemMbl 1 HanpasaeHUs OeUCTBUIA MO UX peLleHuio, 3a-
dukcuposaHHeie B gokymeHTe «Noeectka gHs Ha XX BeK».

6. Kakoe 3HaueHwe UMEIOT KONMWYECTBEHHLIE MOKasaTenn 1 CTaTUCTUHECKME WHOAWKATOPbI
YCTONYMBOrO Pa3svMTUA CTPAH MUPA B LENIOM 19 YeNOBEeYecTBa W NpUpoabl? BuiacHUTe
1o cnpaBoYHMKaM U B VIHTepHeTe, KakoBbl 3TWU NnokKasaTenn v MHOMKaTopsbl.
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= BCMNOMHWTE, Kakue Mepbl NPeanpuHUMaloTcs As OXpaHbl NPpUpoabl v Npeono-
‘J) NEHUs PasBUTKS rNoBanbLHOro aKONOrMYecKoro Kpuanca. BoamoxHO nv cyliie-
CTBOBaHWEe Yesl0BEYECTBa B OTCYTCTBUM MPUPOAHON Cpebl?

B Hacrosdlee BpeMs IOBEPXHOCTH HAINEH IJIaHETHI IepecTasa OBITh YUCTO IPH-
ponHBIM oOpasoBanueM. HenoBeK cBOEMH X03AMCTBEHHOM [eATEIBHOCTHIO CO3all aH-
Tponobuochepy, KOpeHHBIM 06pasoM NpeobpasoBa IPUPOAHYIO OKPYIKAIOIIVIO cpe-
ny. Usygyerue anTponob6uochepsl MOKAa3kIBAET, UTO CYIIECTBYET HePasphIBHAA CBA3b
MeX Iy YeJ0BedYeCKHM 00IMecTBOM M IPHUPO/Oi, AeHCcTBYIOT 00IIHe 3aKOHOMEPHOCTH
PasBUTHA OMOJOTHYECKHUX M COLHAIBHBIX CHCTEM.

Kospoaronus odiecrsa u npupojasl. Pasnnunsie Teopun cMeHBl 06I[eCTBeHHO-
9KOHOMHYECKHX (DOpMAIlUil, ¢ KOTOPLIMH Bbl 3HAKOMEI M3 KYPCOB OOIeCTBEHHBIX
HayK, HCCIeAYIOT CONHUANLHYI0 GOPMY ABHIXXE€HUA MATepPHUM, BEIPbIBAA UeJOBEKa U3
€QHHOTO0 3BOJIIOIUOHHOTO IIpoIlecca Ha 3eMiie. ITO BeIET K HEeJOOLEHKE IIPUPOTHEIX
(haxKTOpPOB cOnMANbHON 3BOJIONHH, €€ B3AMMOCBA3EH ¢ APYruMH GOpMaMH [BHIKeE-
HuA MaTepHu. OcobeHHO OTYETIMBO CAaGOCTh CONHANBHLIX TEOPHH PasBUTHS de-
JIoBeYeCTBa MPOABHUIACh HA COBDeMeHHOM aTane Hooceporesesa, Korga HM OLHA
U3 HAX He CMOIJIa NpeaBH/IeTh BOSHUKHOBEHUA INI00anbHbIX pobieM u Tem Gosee
0DOCHOBATH NYTH MX pPelleHHs.

IloaBneHre NPHUHIHUINAILHO HOBOTO B3IUIfAa HA CYIIECTBOBaHHUE 0O6IecTBa M
IPHPOJALI CBHAETENILCTBYET O TOM, YTO BPpeMs HAKOIUIEHMA WHAOpMANUU 00 5KO-
JIOTMYECKHX H COLHMAaJbHBIX KaTacTpodax 3axoHYHJIOCh. YenoseuecTBy B XXI B.
HeoOXOoAUMMO NepeiiTH K MOMCKY IyTeH K0380aw0yuu (OT JaT. cO — COBMECTHO M
evolutio — pasBEépPThIBAHUE, PA3BUTHE), T. €. COBMECTHOT'O PA3BUTHA ODILIECTBA U TIPH-
poani. ToIbKO KO9BOMIOUOHHEIE IPECTABIEHNA IO3BOIAIOT IOCTPOUTE IPOIrHOCTH-
YecKHUe MOJEeNH KocMoILIaHeTapHoi cucreMsl «IIpupoga — Yemoex — O6mIecTBO»,
OTOUTH OT De3TyMHOI0 HCIOJL30BAHNSA IPHPOAHEIX PECYPCOB M YCTAHOBHUTEH PABHO-
BeCcHe MEeXXIY e€é OCHOBHBIMM KOMIIOHEHTAMH.

TIpeAIpHHEATEI NONBITKH ¢HOPMYAMPOBATH IPABHUIIA U 3aKOHOMEDHOCTH COCYIIe-
CTBOBAHM A UeJIOBeUYeCTBA U NPHUPOALI, B MeTa(OpUYecKHi hopMe OHH IpeiIoKeHbl
aMepuKaHcKUM y4éHBIM Bappu KommorepoMm (1966). Ero ueTsipe 3aKoHa 3K0-
noruu, nogobHo0 6MOIEHCKHM 3amOBeIAM, HANOMUHAKIT 4YeJOBEYECTBY O IMPOCTHIX
MCTHHAX U y4YaT KUTh B FAPMOHWH C IIPHPOAOIA.

Ilepsriit 3akoH 3By4uT Tak: «Bcé cBazano co Becem». OH OTpayKaeT CyIIECTBOBA-
HHe B [IPHPOJie CJOKHOH CHCTEeMEl CBA3eil M B3aumogeiicTeuii. KoMmMonep nummeT:
«BONBITMHCTBO AKOCHCTEM HACTOJBKO CJIOKHEI, UTO UX IHUKJEI IPeJCTABIAIOT CO-
Goif He TPOCTO KPYyru, & IIepeceKaloldecs Pa3BeTBIeHHdA, MOXOJAINNe HA NayTH-
HY... 3arpsA3HeHNe OKPYKAaIOIed cpelbl CIYKUT CUTHAJIOM TOrO, YTO SKOJIOTHUe-
CKHe MeTJIM rje-To paspe3adbl, H, CIeJOBATEJILHO, CHCTEMA 3HAYNTENBHO YIIPOCTH-
Jlack, CTaB, TaKUM oOpas3oM, GoJiee YYBCTBHTENbHOH K HAPDY3KaM M OJHMKe K T'H-
besr». CoryacHo 9TOMY 3aKOHY, YENOBEK NOJKEH BO3IEDKHBATLCA OT HeobayMaH-
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HOTO BTOD:KEHHUA B IPHPOAY, KOTOPOE MOKET
IPHBECTH K HeIpeAcKa3yeMbIM OTPUIATENb-
HEIM nocjaexctBasaM (puc. 317).

Bropoii sakon KommoHepa (dopmyupy-
erca cregyomum obpasom: «Bcé noumKHO
Kyzaa-To nesarbcs». OH BhITEKaeT U3 3aKOHA
CcOXpAaHeHHS MATEPHUH U IIO3BOJIAET I0-HOBOMY
B3TJIAHYTEH HA IPOOJIEMY OTXO/L0B MaTepHAaTIb"
HOTO TIPOM3BOJICTBA. Biarogapsa sTOMY 3aK0-
HY yIaéTcA YCTAHOBUTH ONHY U3 MPUYKH HbI-
HeIIHero sKoJiormueckoro kpusuca. OHa co-
CTOUT B TOM, UTO OTPOMHBIE€ KOJIH4YECTBA Be-
IeCTB M3BJIE€UeHbl U3 HeJp HaIled ILIaHeTh,
mpeoGpasoBaHbl B HOBBEIE COEIUHEHUA H pac-
cesiHBI B OKpYy:Kamoleil cpefe 6ea yuéra TOro
daxTa, UTO «BCE KyJa-To jeBaercsa». B pe-
3yJbTATe 3TOr0 BEIeCTBa HePeIKO HAKATILIN-
BAIOTCH B TE€X MECTax, Ife [0 IPHPOJe UX He
OMKHO OBITH. ITOT 3aKOH IO CYIIECTBY Orpa-
HUUMBAET CO3/[aHHe IPON3BOJICTB, BHOCSIIUX
B OIPUPOAHYIO CPeAy UyK/Able XUMUYECKHe CO-
eIVHEHHd, U ABJIAETCS OCHOBOH JJA paspa-
6OTKKM ¥ BHeApeHHsd 0e30TXOJHBIX TEXHOJO-
ruit (pme. 318, 319).

Tperunii 3axoH KoMMoHepa 3BY4HUT TaK:
«IIpupona sHaer ayume». JlaHHBIA 3aKOH
IpU3LIBAET UeJIOBEeKa K TIIATEJIBHOMY H3Y-
TeHMIO IPHPOAHBIX JKOCHCTEM M COBHATENh-
HOMY OTHOIIeHHIO K CBOeil mpupojionpeodpa-
3YIOIIeH AeATebHOCTH. Be3 TOYHOro 3HAHHA
TocJeCTEHil BMelIaTeI5CTBA JIIo[el B IPHPO-
Iy HeJOIYCTUMBI HUKAKHE e€ «yIydIIeHHA».
TIpupoAHEIe SKOCUCTEMBI HACTOIBKO CIOMHBI,
gr0o aBCOMIOTHOE MX MO3HAHHWE HEBO3MOXKHO.
WUnnocTpanmeil geiicTBEA 3TOT0 3aKOHA MO-
JKeT CAYMKHTH NpeKpalleHue paGor B Hamei
crpaHe mo mepeOpocKe YacTH CTOKa CeBep-
HBIX PeK Ha 1or. JT0 pemmeHue ObLIO NPHHSA-
TO M3-38 HeJOCTATOYHOMN 9KOJIOTHIEeCKOH 000-
CHOBAHHOCTH JAHHOTO IPOEKTA.

Yerpépreiil 3akoH riuacut: «Huuro He Aa-
érca gapom». ITo muenuto KoMmmorepa, 2TOT

nuTaoLaacs 300MN1aHKTOHOM

KoHUeHT-
pauus
AAT
B

fuomacce

3-76-10°

Puc. 317. Hecrumuza OJT 6uin obHa-
DPYKeH B 'KHDOBOH TKAHM NHHTBUHOB
3a THICAYH KWJIOMETDOB OT moJei
Esporsl, rje OH PaclbLIAICH IJIS
60pLOLI ¢ BpeJUTEIAMHE CEIbCKOI0
xoasiicTea. B OpraHuaM OTHILL 3TOT
cunpHemuil A1 momasy Mo MHUINeBhIM
IenAM MOPCKHX SKOCHCTeM, HAKAI-
nuBasgch B OMOMAacce OPraHH3MOB
OT OZHOr0 TPOMHYIECKOro YPOBHA
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3arpsasHeHue }
g (oTX0oab! npowaao.ucraau
MpupoaHblie \
pecypchl ’-— Mpouzeoacteo
MoTtpe6n HoBgoe 3arpssHeHue
Tpaiohua (oT6pock! noTpebneHus)
Mpov3BoOACTBO M3nenuiA
MpupoaHsie pon 3¢$ex‘rws:one y.uoaneTBop%uue .
pecypcel UCMONL30BaHUE PECYPCOB OCHOBHbIX NoTpeGHocTei
) I__*,
MuHUMYM oTX0f0B,

MOBTOPHOE KX HCI‘IOHbSOBaHVfﬁ
MoeTOpHOE UCNONL30BaHKE
3HaYUTENLHOM YacTU OTXOA0B

Puc. 318. Cxemsr: 1 — BBICOKOOTXOHOTO; 2 — 6Ge30TX0AHOr0 TPOM3BOACTBRA

3aKOH 00BeAMHSET NpeANIeCTBYIONINE TPH, IOTOMY YTO <«TJIOGATBHAS 9KOCHCTEMA
npeJcTaBIAeT co0ol eaMHOe 11eJ10e, B PAMKAX KOTOPOI'0 HUYero He MOMKET GhITh BBI-
HUTPAHO WM IIOTEPAHO... Beé, 4To OBLIO U3BIEUEHO U3 HEE UeIOBeUeCKHM TPYAOM,
A0JDKHO OBITH BO3MeIeHO». YeI0BeYecTBO IOCTOSHHO 4Jepraer U3 IPHPOTHOI cpe-
N6l BO30OHOBHUMBIE ¥ HEBO30OHOBUMEIE Pecypchl, HBMEHAA e€ COCTaB M SHEPreTHKY.
Ilpupopnas cpesa pearmpyer Ha 9TH BO3eiiCTBHA yepe3 BEIMUPAHWE OPraHU3MOB
PasHBIX BUJIOB, CHUKEHHE IPOAVKIMU 3KOCHCTEM, HEBKJIIOUEHHE B KDPYIrOBOPOTHI
TPOH3BOAHMBIX IPOMEBIIIIEHHOCTRIO coeuHeHni. Iloka v YeloBeuecTBa eCTh HETOU-
HUKH 3Hepruu (puc. 320), 0OHO TPOTHBOCTOUT BTHM IPOABIEHUAM OTPHUIATEIBHOH
obparroil cBasu. Ho ecam mozu He mozaborsites o HeHTpaIu3amuu MOCTeCTBHI
CBOEH XO3AUCTBEHHOH AesATeNbHOCTH Ha ILIAHETE, TO COLNHATbHO-9KOHOMHYECKOoe
pasBUTHE 00IIecTBa 3aTOPMO3HTCH WM BOODIIE IpEeKpPaTHTCH.

Fnobammcrura. Momenu ynpapiase-
Moro mupa. CTpeMHTenbHEBIN pocT Mu-

A DPOBOH PKOHOMHKH W HACEJIEHHA 3EeMHO-
ro mapa B XX B. IPHBEJ K AHTPOIOTeH-
n-h HOH Ieperpyske IIaHeTH. 3eMJs MMeeT
KOHeuYHbIe ()H3HYeCKHe pasMephl, orpa-

HHYEHHBIE PECYpPCHI, 4 MOTOMY M KOJIH-

YEeCTBEHHBIE AHMPONOzZeHHble npedevl.
Puc. 319. Oxonormueckne spaxn: 1 — mo- B HACTOAIee BpeMs Ues0BEYECTBO BCTY-

BTOPHO YTHIH3HDYEMBIe MaTepPHAIIB; OHJI0 B HOBYIO 3IIOXY, KOTJa OKpPyxKa-
2 — 6NarompHATHO ANA OKpYIKAMOIIeH LU MHD CTAHOBHUTCH 3anpedesbHbim
Cpelisl; 3 — COXDAHHTE OKPYIKAOLIYIO MUDPOM, T. €. MUDOM, BBILIEAIIINM 34 aH-

Cpeay 4YHUCTOM TPONIOT€HHEIe IIpeAesibl HAIllel [MJIaHeThI.
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B Taxoil KpUTUYECKUH MOMEHT 9eJs0-
BeuYeCKOH HCTOpUH HEe MOIJa He BOSHHK-
HYTh HOBAsA HAYYHAA JUCIOHILIHHA — 2/0-
daaucmukxa (ot nar. globus — 3em-
HOM map). E€ onmpenendoT Kak HaAyKy
o Haubojee o0IMX 3aKOHOMEPHOCTHAX
pasBUTUA YeIoBedecTBa. 3ajada 3TON HA-
VKM — CO3[aHHe Mojielell yopaBiageMo- | ;
T0, HAYYHO W AYXOBHO OPraHU30BaHHOIO " BuiToBble BRI e
3anpenfﬂbnoro MUpa B eMHCTBE ¥ B3a- | Kwuegqecme NIeHHOCT  cropT
HMoOJefcTBHE TPéxX cdep qe.nosgqecaon HYXab! = Sh% s
lIeﬁTeJIuI:HOCTH — IKOJIOTHIECKOH, COIuU- 5%
aJbHOH M SKOHOMHUYECKOH — B peab-
HBIX YCJIOBHAAX 3eMJ/IH KaK MaTePHAIbHO-
o KOCMUYECKOT'0 TeJIa C eT0 KOHEeYHBIMH
(puBHYeCKUMH PasMepPaMU M OTPaHHUYeH-
HBIMH IPUAPOIHBEIMH DecypcaM.

TrofaincTIKa KaK HayKa, MOAUYHHEH-
Has BhICIIEH IeJI cOXpaHeHHs Hoochep-
HOH NUBHAM3aUu#, GOPMYyIHDPYET DAL
TIOJIOKeHUI 0 HeOOXOAMMOCTH

— cTabuau3allul YCPeLHEHHOH IO H
MHDY 9KOHOMHKH, DHEPTeTUKH K YHCTIeH"

HOCTH HaceJeHHs 3eMHOTO I1apa;

— BRejeHus MexaHuW3Ma yopasmesua £ O

MEpPOM, HAYHMHASA C DEHTHI, T. €. BBe/IeHU e)oesqeé& O},qenb@q'
1 2

g
5
&

F
©
=
=
(=
a
@
T
]

TUyeckKkue
HYXzbl 9 %

Hesnepre-

Puec. 320. MupoBble HCTOYHHKH M MOTPeOM-
Tenn sHepruu (Ha KoHen XX B.)

KOMIIeHCAIIH CO CTPaH MHpa 3a INOJb30- Crpan@ Syenot
BaHHME IPUPOAHBIMH PecypCcaMu;

— mepexofa OT CTHXHWIHOTO pasBH-
THSA, paspymawnInero 3eMa0 1 Hoocdep-
HYIO NUBUIM3ANHAI0, K Oojlee IpoAyMaH-
HO# COMMAIBHO-9KOHOMHUUECKOH CHCTeMe IJIAHOBOTO NPHPOAOIOIb30BaHNA.

Ocobyi0 posTh B TI06ANUCTHKE UIPAIOT MOJeLU YNpasiiemozo mupa (puc. 321).
OHH OIUCHIBAIOT MOBELEHNE OTAEJbHOR CTPAHBI B €6 B3AHMOJEHCTBHH C OpHUPOA0it
W IpyruMu cTpaHaMu Mupa. Mcnonab3oBaHMe TAKHX Mojenell IaéT BO3MOMKHOCTH
BHIETH B AHHaAMHKe OeJIOCTHYIO KapTHuHY MHpa, OTEPHBBBT IlepCIIEK'I‘KBH OIS
KOHCTPYHMPOBAHUSA YIIPABIAEMOr0 MHPOYCTPONCTBA, BCEIAET YBEPEHHOCTD B 6aaro-
HOJYYHOM DeIlleHHH 3a7a49i COXPaHeHMs HOOCQepHOU [UBUIN3AIIM.

Puec. 321. Mogenu: I — HeynpasJseMoro;
2 — ynpaBisieMoro Mupa

Koseonioyus, aHmponozentuie npedenvl, 3anpedesbHblit mup, 2n06anucmuKda,
Mmodeniu Yynpasasiemozo Mupa.
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Bonpocsl u 3apaHua

1. OGwACHWTE, B 4€M NPEVMMYLLECTBO KOIBOMIOLMOHHBIX B3MNAA0B HA PasBUTUE Yenoseye-
cKoro obLecTBa nepej coumansHbIMKM? Koroa oHu rnosisunmncs?

2. OxapakTepuayiiTe 3aKOHbLl 3KONOrUK, ChOPMYNMPOBaHHbIE B. KommoHepom. Mpo-
WNNIOCTPUPYIATE MX KOHKPETHBIMW NpUMepamu. KakoBo 3HaYeHWe 3TUX 3aKOHOB?

3. Y7o usyyaet mobanuctuka? OBLACHUTE CMBICH NOHATUS «3anpenenbHbIii MUp» . Kakosbl
NpW3Hakn 3anpeaensHoro mmupa?

4. TlepeyncnuTe nepeooyYepenHbie Mepbl, KOTOPLIE AONXHO NPEANPUHSTL YEN0BEeYECTBO
ONsi COXpaHeHWss HOOCHEPHON UMBUIM3ALIMN.

5. OGbsicHuTe, NOYeMy MOAENUPOBAHME KaK METO/, Hay4YHOrO MCCNEAOBAHNSA OKA3bIBAETCH
HEOOX0AMMBIM AN NCCNEN0BAHUS 3aKOHOMEPHOCTEN COCYLLECTBOBAHUS YEN0BEYecTea
W NpUpoabl. Kakve ewwe MeToabl MOXHO MCNoNL30BaTh A8 3Toro?

HononuurensHas nHpopmaymns

1. Pecypcnaa modenrv mupa. AMepukaHCKHe yuéHEIe Honenna u Jeanuc
Menoyskl ¢ HOMOIIBI0 METONA MATEMATHUYECKOTO MOJeIMPOBAHUA B KOMIIBIOTEDA HC-
CTef0Balll [I0BeleHNe MUPOBOH cHcTeMEl Ha pyGesxe XX —XXI sB. Ux mMozens «Mup 3»,
ony6nukoBaHHas B kEure «IIpesensr pocrar (1972), mpefcTaBaAeT coboil ynpoménHoe
OTpa:KeHHe PeaJbHOI0 MHPA B BHJE COOTBETCTBYIOIIUX eMy HCXOXHBIX 2JIeMEHTOB: Ha-
CeJIeHNdA, IPOMBIILIEHHOT0 KAllUTAala, 3arPASHEeHN A, IAXOTHBIX 3eMeJb. IIpON3BOAHBIMM
OT STHUX 3JIEMEHTOB CTANH POKIAEMOCTh, CMEPTHOCTh, MHBECTHUIMH, AMOPTHSAIHS, IPO-
H3BOACTBO, 0TX0Abl. Bee amemenTs B Mozenn Megoysos Gnutm B3amMocBasaHEL Beero
paborayo 225 nepeMeHHBIX, HA OCHOBAHUN KOTOPBIX OBLIO JaHO HECKOJBKO CIEHADHEB
COCTOSIHMA MHpAa B Gyaymiem (puc. 322).

CornacHo ogHOMY W3 HHX npumepHo B 2015—2020 rr. POCT MHDPOBOH 3KOHOMHUKH
OCTaHABJIMBAETCA M HAYMHAETCA D9KOHOMUYeCKHH cnay. Kanuran ofecuenuBaeres 6nict-
pee, 4eM IPOMCXOJHUT NPUTOK MHBeCTHIHI. O0BEM NPOMBINIIEHHOI'O IpPOU3BOJCTBA U
IPOMSBO/CTEA MPOAYKTOB MUTaHUA yMeHbINaeTcA. BeeacTBuu 8TOro mafaer ypoBeHs
3APaBOOXPAHEHHU, UTO NPHBOAUT K COKPALIEHHIO HPOLOJIKATENLHOCTH KU3HH JIOAEH
M YBeIMYEHHIO CMEPTHOCTH. YHCIeHHOCT HAaceaeHns, JOCTHIHYE B 2030 r. HausnICIIe-
IO OHKA NPUMEPHO B 8,4 MIDJ YeNOBeK, HAYMHAET IIOCTENeHHO CHUKATHCH N0 T MJIDPZ
YeJIOBEK M IPHXOAUT B COOTBETCTBHE € JONYCTHMBIME NPUPOAHBIMH PECYPCAMH SeMJTH.

2. Buocepran modens mupa. AErnniickmi yuénniil [[;xefimc JlaBinok u amepu-
KaHCKM mcenefoBarent Jlunu Maprynue BRIIBUHYJHU THIIOTEe3Y, KOTOPYIO Ha3Ba-
au «T'esi» B yecTh ApeBHerpeueckoii Gorunu Semm. CoriacHo eif, 6uocepa ynpapisa-
eT HeXKHBOH NPHUPOXOH, obecneunBas ONTHMAILHEIE A8 CBOETO CYILIECTBOBAHUS YCJIO-
BH#A, T. €. IPEACTABIAET COO0 M'MIaHTCKUM «CyIepopraHusM», npeodpasyroimuii abmo-
TUYECKYIO CPely Tak, YTo0bl 0Ha OBLIa N Hero 6JIaronpHATHOMN. Oxpyskalomas cpena
BCErla MOoABEeprajach BHEIIHHM BO3AEHCTBUAM: 3eMIETPACEHHAM, BYyJIKaHWIECKOH 1e-
ATeTbHOCTH, HABOAHEHHWAM, MAJleHUAM METeOPHTOB H ADP. DTH BO3MYINEHHS IIPUBOIH-
MM K M3MEHEHUIO peibeda IOBEPXHOCTH 3€MIH, €€ TeMIepaTyPHOTO PEXKUMA, Ta30BOr0
cocrasa armMochepsl. [leaTeTbHOCTh OPraHN3MOB CIIOCOOHA H3MEHATE TOPHUPOJHYIO CPemy
B 10 ThIC. pa3 GbicTpee, yeM HexuBas mpupoga. Clef0BATEIbHO, CAMA KUBAS npupoaa
3emun, T. e. eé Guocdepa, MOKET OCYINECTBIATL 3HAYUTEIHHEIE H3MEHeHUS OKPYKar0-
Lie# CPeAbl H KOMIEHCHPOBATE JI0BLIe eé BOBMYIIeHHS,
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Puc. 322. Cocrosiane Mupa B GyaymeM (pecypcHas Monens Memoysog)

BbiBOAbI NO MNABE 11

YeoBeK OKa3kIBaeT HA 6mocdepy aKTHBHOE BO3JelCTBHE, YTO HEraTHBHO OT-
paskaeTcs HA KPYroBOPOTAaX BEINECTB, IOTOKAX 9HEPruH, NIPHPOAHBIX S9KOCHCTEMAX
® T. II. ¥ IPUBOJHUT K CTAHOBJIEHHIO AHTPONOGHOCHEPEI; OHA XapaKTEPU3YeTCa yCKO
peHneM PasBHTHSA, CONPOBOMIAEMBIM MOABIEHHEM IVIO0ATBHEIX npobiaem.

BoabMIUECTBO 106aNbHBIX ONpobieM CBABAHO ¢ AHTPONOTEHHBIM 3aTrPA3SHEHH-
eM BO3IYIIHOH M BOAHOH CcpeX, paspylleHHeM II0YBEHHOTO MOKPOBA W H3MEHEHH-
eM KJaMMAaTa 3eMJIH, YMeHbIIeHneM 0MOpasHo00pa3ud PACTUTEBHOTO M FKHUBOTHO-
ro MHpa, COKpAallleHHeM ILIOMIaAH JIeCOB, ONYyCThIHHBAHUEM, yBeIHIeHNeM H0Tpe-
HeHUA MPUPOAHBIX PECYPCOB M MX HEPANMOHAJBHBEIM MCIOIb30BAHUEM.

Ilna npeoaosieHUA HETATUBHOTO BO3/EHCTBUA YeJI0BeKa Ha IPUPORY HeobxomHEMa
cucTeMa Mep [0 OXpaHe aTMOc(hepbl X BOLHBIX PecypcoB, 6opnbe ¢ 3pO3uUeH 1I0YB H
H3MeHeHWeM KIMMATa, COXPAHEeHHIO Ha 0000 0XpaHAEMbIX IPHPOJHEIX TEPPUTOPHAX
PeKHAX B MCYE3AOMIUX BHALOB, IPUPOJHBIX COODMIECTB H 9KOCHCTEM.

YenoseuecTBy B XXI B. He0OX0AUMO NepeiiTH K MOUCKY nyTed COBMECTHOIO CO-
CYIIeCTBOBAHMA IPAPOALI H 00IIeCTBAa, PeryIHPOBAHHIO CONMAILHO-IKOHOMUYECKHAX
IPOIECCOB HA OCHOBE KOHIENINH YCTOHYMBOTO PA3BHTHA.

Tembl poknanoe, pedpepartoB U NPOEKTOB

1. VicTopWs passBuTus 9KOMOrMUYECKMX CBA3EN YenoBeyecTsa.

2. AHTPOMOreHHoe BO34ENCTBUE Ha NPUPOAHYIO cpeay.

3. CoBpemMeHHble NpoGnemMbl 0XpaHbl NPUPOAbI.

4. Xusble konnekumn (BoTaHU4YECKME caasl 1 300Napkn).

5. CocTosiHME OKpYXalLleh cpeabl 1 300p0Bbe HenoBeka.

6. Hoocdepa n HoOCheporeHes.

7. OT 2KONOrMYECKUX KPU3UCOB 1 KatacTpod K yCTOMYMBOMY PasBuUTUIO.
8. Mmobanuctuka. Mogenu ynpasnsaemoro mupa.

9. OLEeHKa KOMNOMMYECcKOro COCTOAHUS NPULLIKONBHOR TEPPUTOPUM.



3AKJITIO4HEHUE

Bel 3akoHYMIN H3yYeHHe NPOQHIBHOrO Kypca GHONOTHH, NO3HAKOMMJIIUCH C
OCHOBHBIMU OHOJIOTHYECKMMH CHCTEMAMH ¥ [IPOMCXOAANIMMYU B HUX NPOIECCAMH,
yOefHuauCh B TOM, 9TO COBPEMEHHEIe GHOJIOIHUECKHe SHAHAA 0XBATHIBAIOT IIHPOK U
KPYyT BOIPOCOB, AaJeKO BEIXOAANIHUX 38 PAMKH OTAEJbHOH JUCIUIIAHE — OHOIO-
rud. JHuBasi npuposa — siBIeHHe CIOXKHOe ¥ MHOT00GpasHoe, Tpebylomee njis me-
TANBHOTO U3YYeHHA KOMILJIEKCHOrO I0X0/la H IPDHMeHeHHUA MEeTOLOB Pa3HEIX ecTe-
CTBEHHBIX HAYK, a TaKie B3aUMOJeHCTBHA ¢ 00IMeCTBeHHBIME HAYKAMH.

B coBpemenHoil Grosioruu ects HeMaso npobiem, pellesre KOTOPBIX OyaeT HMeTh
OrpoMHOe 3HaveHHe nuA Oyaymero. B ux 4mcie nosHasWe CTPOEHHMS W (QYHKIWA
OHONOrHYECKHX MaKPOMOJEKYJ; MOJEKYISPHOrO MEeXaHH3Ma BKJIOYCHHS T'eHOB;
Peryjianun 1 KOOpAMHAUNHE BHYTPHKJIETOYHEIX, TKAHEBBIX ¥ OPraHM3MEeHHBIX IIPO-
IeCCOB; PANMOHAILHON OPraHU3aNUY XKU3HEJeATEIbHOCTH YeJOBeKA W IPOJIeHU
€T0 KU3HH; MHAHBHAYAJILHOTO PA3BATHA OPraHU3Ma H BIHAHUA Ha HeTO (GaKTopoB
OKPYIKAIoIell CPeibl; yIPaBIAeMOro 6HOCHHATe3a; co3nagme TPaHCTeHHBIX OPraHMAs-
MOB; H3yYeHHe DHEPIeTHKH U IIPOAYKTHBHOCTU OTAENBHBIX SKOCHCTeM U Guocheps:
B IIeJIOM; coXpaHeHHe 6uopasHoobpasus 3eMiIH; IoCTPOeHHe Mojge et YCTOHYHBOTO
PasBUTHA 00IMECTBA HA OCHOBE PAIHOHAILHOTO IPHAPOJOIOIB30BAHNS; ONPeeIeHe
GunOCODCKUX M HPABCTBEHHO-3THYECKUX TPOGIEM GHONOTHH, HHTerpalHu pas-
JUYHBIX o0Jacreil HayYHOro OHMOJOTHYECKOro 3HAHUHA C NPHKJAAHBIM 3HAHHEM,
XYAOECTBEHHBIM CIIOCO0OM HOCTHXEHHA YeJI0BEKOM MHUDA JKHUBOM [IPHPOALI K ap.

Mguoro Bompocos, TpyaHOCTei B mpobiem COBPEMEHHOH OHOJIOTHH 3KIET CBOEro
penleHEnd. B 3HauMTEeNBHOH CTENmeHH 3TO Oyzer zaBHcers or Bac. Hageemcs, garto
SHAHWA, TPUOOPETEHHBIE BAMU DM M3y4YeHUH Gmosoruu B 10-M u 11-m KJjaccax,
IOMOryT He TOJbKO BhIOpaTs Gyaymylo mpodeccuio, HO U TPAMOTHO 0O6maThCH B
NOBCEJIHEBHOH KU3HU C JKHBOM NDPHDPOAOH, He OIPUYMHASA eif Bpena, Io3HaBad eé
O0'bEKTHBHEIC 3aKOHBI, HACTAMKIAACH €6 PASIHUHEIMI IPOABJIEHUSMH.
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