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Hoporue npysbal

ITpumno BpeMs 060BIIUTE BCe Te 3HAHMA O SKHMBBIX OPraHU3MAaX, KOTODHIE
BBl HOJIYYHUIH B NPEABIAYVINUX KJIaccax, HONBECTH HUTOI'M U CAeJIaTh HeKOTO-
pBle BHIBOABL O CYIHOCTH XHM3HH. MIMeHHO »KH3HB BO BCeX e€ NPOABIeHHAX
ABJIAETCA NMPeIMeTOM H3YYeHHUd DAsJIHYHBIX OTpaciell OHOJIOTHUeCcKOW HAYKH,
C OCHOBAMH KOTOPBIX BaM M TPEACTOMT IIO3HAKOMHThECA B 9 Kiacce. Bammum
nyTeBoguTesieM Oyzer yueOHUK.

Texcr yueGHMKA pasjgenéH Ha TaaBbl U maparpadsl. Hy:xubIl paspgen yue6-
HUKA Bbl HAWJéTe IO OrJIAaBJeHMI) MJIM TI0 HAa3BAHWIO B BepPXHEH 4YacTH cTpa-
Hunel. B KoHme yueOHHMKa IOMEIIEH yKasaTesib TEPMHHOB, KOTODBIH TaKiKe
IOMOKeT BaM HANTH HeoOXOIHMMYIO y4eOHYI0 HH(OPMAaIHIO.

Ilpucrynas k pabore, npouuTaiTe HAa3BAHWE TJIaBEI, BBOAHBIA TEKCT W WH-
dopMalHI0 O TOM, YTO BBl y3HaeTe W YeMY HAYYHTeCh. JTO IOMOXET BaM IIO-
HATH, HA KaKOW MaTepHasl HYXHO 00paTuThk ocoboe BHUMAHHE.

Ilepen kasxasim naparpadom B pyopuxke BCIIOMHHTE nomemjessl BOIpo-
CBI, TIpejiarailliie BaM BCIOMHHTH H3y4YeHHBIH paHee MaTepHas, UTO II03BO-
JIAT JIyYIIe TOHATH M YCBOMTH HOBBIIi.

TepMHUHBEI, KOTOpPbIe HYYKHO 3AIIOMHHTbH, HAIleYaTAHLI KHUPHBIM IpHQTOM, a
Te, Ha KOTOpEle HeoOxoauMo obpaTturb ocoboe BHHMAaHHe, — KlYDPCUBOM.
BHuMaTeabHO PacCMOTPHTE W HM3YUHTE HJLIIOCTDPAIIMH, IIPOYUTANTE HOIIHCH K
HHMM — DTO HOOMOJKeT BaM JIy4dllle MOHATEL colep:;kaHHe Texcra. Ha nBeTHOM
thorHe IpHUBeAEH AONOJHHUTENLHBIH MaTepHan AJa yraybaénHoro naydenus. He-
00XOJUMBIM YCIOBHEM YCIEIIHOrO OBIANEHUA 3HAHUAMMU SABIAETCS BBIIOJIHEHWE
nabopaToOpHBIX u OpPaKTHYECKUX pabor. B yuebHUKe OHU

OTMEYEeHBLI 3HAYKOM .

B koHme kakgoro naparpada sHaAKOM o BBIJEJIEHEI HOBEIE [JIsI BAaC
noHATHA. X HYKHO 3allOMHHTb H yMeTh OOBbACHATH. O6A3aTelbHO OTBeYAal-
Te Ha BOINpochkl B KOHIE naparpadga, o6o3HayeHHBIe 3HAYKOM 0

Bonpocsr IIOBBIMIEHHOH CJIOXHOCTH, NpHUBeIEHHBIE B pyOpuke
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HaAay4YHuTh Bac aHaJU3UupOBaATHE HBY‘IGHHI:II‘;I MarepHaJ.
PabGora ¢ yuebHHMKOM u pabGoueil TeTpagbid TOMOMKET BaM JyUIIe
IIOATOTOBHUTHCH K HTOTOBOH arrecranmiu. COOTBETCTBYIOU.IHE en IIo

¢opme BOTIpOCHI U 3alaHUA 0003HAYEHBLI B VUeOHHKEe 3HAYKOM l—A 8
Hemnaem BaM ycmexoB B yuébe U HOBBIX OTKDHITHH B MHTEDPECHOM W

PasHOODPA3ZHOM MUpEe MXWBOH TPUPOALI!
Asmopubt



Ilone3Hbie coBeTHI

L.

VuebHHK CcTAHET BAIIMM NOMONIHHUKOM HA IYTH YCBOEHUS HOBBIX
3HAHUHN U yMEHHI TOJNBKO B TOM CJIydae, €CJIM Bkl I'PAMOTHO Oy-
mete ¢ HUM paboraTh. BHEMAaTENIBHO HM3YyYHUTE CTPYKTYDY BCEro
yueOHUKA, OTHAeJbHBIX naparpadoB M pyOpuK. YcBoiiTe 3Haue-
HHUA NPUBEIEHHBIX B HEM YCIOBHBIX 0003HAa4YeHUM.

IIpucrynasa K pabore, moayMaiiTe 0 TOM, 4TO OHa OyAeT 3HA4YUThH
ansa Bac auuHO. KaxoBel €é MOTHBBEI? B03MOXKHO, 9TO HE TOJB-
KO CTpeMJIeHHe MOBEICHUTHL O0LIMii ypOBeHEL cBoeii o6pasoBaHHOC-
TH WJIN KeJlaHWe XOpOIIO COATh MTOrOBBIA dK3aMeH, HO U IIep-
BbIe IIarm K Oyayuieil npodeccHH.

VYuurech YYHUTHCA CAMOCTOATENBHO, IIJIAHUDPOBATH CBOIO paboTy
no maram. J[JIs 3TOro HayYMTech CTABUTHL mepen coboil KOHKpeT-
HEle yueOHBIe 3azadn. IlpoayMeiBaiiTe, KaKHue pe3yJIbTATHL OyayT
MoJy4YeHbl BAMH IO HTOTaAM IpojenaHHON ydebHOIM paboTh.

HcnonbayiiTe peKoMeHIAIIUN, 0003HAUEHHLIE 3HAYKOM h .

Yurasa naparpadg, oOpaTHTe BHUMaHHE HA KJOYeBble MOHATHA
U CBeJeHWUdA, BhIJeJIeHHbIe B TexkcTe. IlogymaiiTe, KaK MOYKHO
cBA3aTh MaTepuaa maparpada ¢ OKpyKallnell XH3HBIO H Ba-
IOUM JAYHBIM OIBITOM.

Ilenaiite cobcTBeHHBIN KOHCIEKT mnaparpada Ha Oymare uiIu
HA KOMIIBIOTEpe B BHJE TEKCTAa WJIH KpPacuBoH cxeMbl. KoHCHeKT
IOJIZKEH CONEP KaTh: IJIABHYIO Hel0, BHOBb Y3HAHHBIE TEPMHHEI,
OCHOBHBIE MBICJIM U BBIBOJIEL.

CrapaiiTech HAYUYHUTHCH COMNOCTABIATH IIOJyYeHHBIE De3yJbTATHI
¢ naaHupyeMmbiMu Bamu! [{ns aToro moaymaiiTe 0 TOM, KakK BbI
fyZeTe KOHTPOJHPOBAThH PE3YJLTATHI CBOeH yueOHOH pabOTHI.
KoHCyJILTHPYHTECh V VUUTENS, €CIH IMOABIAITCA 3aTPYIHEHHA.
Ob6ey:xaaiiTe npobJaeMbl ¢ POAHTENAMH U TOBAPHIIAMH.
ToroBereck K pabore. IIpopymeiBaiiTe, 4TO BaM MOXKET IIOHANO-
6uThcA, KpoMe yuebHmKa. MInmTe AOMOJHHUTENLHBIA MaTepual,
nonb3yAck OmMOAHoTeko# mam pecypcamu HHTepHera. B atom
BAM TOMOTYT CCHIJIKH B yueOHHMKe, oODO3HaYeHHbIe 3HAYKaAMH

OrMeuaiiTe JUYHBIE NOCTUMKEeHHs, cobupas B noprdosauo pabo-
ThI, AEMOHCTPHPYIOIINE BAlllM YCIEeXH: JNOKJalbl, IPOEKThI, PH-
CyHKHU, (pororpaduu, rpaMOThI, OT3bIBBI YUHTeJel U T. I
IlomuuTEe, YTO MHOTOE 3aBHCHUT OT Ballero ’KeJaHWs M HAaCTOM-
YUBOCTH.



Buonormsa B cMcreme
HayK

CospemeHHas Ouonorus npea-
crasnser coboi wHpokyio 06-
nacTb 4eNOBEHECKMX 3HaHWM,
KoTopbie ABAAIOTCA (yHAaMEeH-
TOM AN NOHWMAHHWA ecTecTBeH-
HbiX 33aKOHOB CYLeCTBOBaHHUA
XMBOW NPUPOAbI W UenoBeka
KaK eé YyacTH, a Tak)Xe OCHOBOH
peweHus npobneM, BO3HUKalIO-
WMX B pe3y/brare ero Mpous-
BOACTBEHHOW AEATENbHOCTH.

Bbl Y3HAETE

— o0 BUONOTMM KaK HayKe W eé
MecTe B CHCTEME HayK;

— KakoBbl COBPEMEHHble
HayuHble NPeACTaBNeHHA

O CYLIHOCTH YXM3HH;

— 0 MeTopax BHONOrMYECKUX

WccnenoBaH1i;

— 0 3HaYeHWH BUoNOruuecKon
HayKW B AEATeNbHOCTH
yenoseka.

Bbl HAYYHUTECb

— XapaKTepW30BaTb 3HaueHWe
6HONOrHK ANA NOHMMAaHWA
Hay4yHOM KapTWHbI MHPa;

— XapaKTepu30BaTb CBS3M
6UONOTHA C APYrHMU
HayKaMH.
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§ 1. BMWONOrMA KAK HAYKA

Buonorus xkax mayka. Hayka — op-
Ha U3 chep UYeJOBEUECKOH JeaTelb-
HOCTH, IIeJIb KOTOPOH COCTOMT B
H3YUYeHUH M MMO3HAHHH OKPYIKAIOIIe-

BCNOMHMTE

1. Y10 u3y4aer Buonorua? Kakue
Buonoruyeckne Hayku Bam W3-

?
BECTIBL: ro mMupa. [s HayIHOrO TO3HAHHS
2. Y70 Takoe XM3Hb M Kakme CBOW- HeoOXoJHuM BBIOOD OIIpeaeléHHBIX
CTBa XWBOTO BaM M3BECTHbI? 00BEKTOB HCCJHEJOBAHUA, OIPOOIEeM U

MeTON0B uUX m3yuenus. OgHaxko He-
3aBUCHMO OT TOTO, KAKMMH METOIA-
MM IOJIB3YeTCA YYEHBIN, BasKHEMIIMM AJIA HEro BCerja OCTaéTcsa IpHUH-
OUN «HUYero He NPUHMMAaH Ha Bepy». lJlaBHas samaua HayKu —
[IOCTPOEHHE CHCTEMbI JOCTOBEPHOI'O 3HAHHA, OCHOBAHHOIO HAa (akxTax
1 0000IIeHNAX, KOTOPbIe MOKHO IOATBEPAHUTH MJIM ONPOBEPTHYTH. Ha-
VYHBI€ 3HAHHA IIOCTOAHHO OepyTcdA II0J COMHEHHE H NPUHHUMAIOTCH
JHIIB IPU AOCTATOYHEIX JOKasaresbeTBax. PaxT (rpeu. factum — che-
JIAHHO€) CTAHOBHUTCH HAYYHBIM JIUIIb TOTAA, KOTJA €ro MOXHO BOCIIPO-
H3BECTH U IIOATBEPAHTE.

Kax Bam yxe u3BeCTHO, 06BEKTAMH M3YYEeHUS OHOJOTHH SBISIOTCH
pPasIuyHBIe NPOABJICHUA KUSHU: CTPOeHHUe, GYHKIHUN, Pa3BUTHE U IIPO-
HUCXOMKAEHUE KUBLIX OPIraHM3MOB, UX B3aHMOOTHOIIEHUA B IPUPOSHBIX
cooflecTBax co cpefoil o0uTaHMA W ¢ APYTMMHM OpraHmamMaMu. B Ha-
cTosilliee BpeMs OMOJIOTHA NPEACTABJIAET COBOKYIHOCTL HAYK O JKUBOI
IIPHPOJE.

Mecro Guosoruum B cucreme Hayk. C Tex NOp KaK UYeJIOBEK CTAJ
OCO3HABATH CBOE OTJIMYME OT KMBOTHEIX, OH HAYAJ M3yYaTh OKpYIKa-
oomui ero mup. CHauasa OT 9TOro 3aBUcesia €ro XU3Hb. IlepBOGBIT-
HBIM JIIOASAM Heo0xXoAuMO OBLIO 3HATh, KAKWE OPraHM3MBbl, «Zaphl
OPHPOABI» MOYKHO yHOTPeOIATE B IHIY, a KaKMe U3 HHUX ALOBUTHI
HMJIA ONACHBI, KaKHe MOXXHO MCIIOJb30BATh B KAYeCTBe JIEKApPCTB, IIA
HM3rOTOBNEHHUA OAeNAbl U umuing. C pasBUTHEM IIUBUIH3AIHHA UeJO-
BEK CMOT IIO3BOJIUTEH cebe TAKYI0 POCKOIIb, KAK 3aHATHe HAYKOH B mO-
3HaBaTEeJIbHBIX Hensax. IlocreneHHO claoKHMIace Ienas CHCTEMa HAVK,
cpelH KOTOPHIX OHMOJIOruWsi 3aHHMaeT ocofoe IoJIOMKeHHue.

CoBpeMeHHaa OHOJOrMA — KOMILIEKCHAS HAyKa, JJIS KOTOPOH Xa-
pPaKTepPHO B3aMMOIPDOHMKHOBEHHE HAEH M METOL0B PasJIHM4YHBIX OHO-
JIOTUYECKUX AUCIUIINH, a TaKiKe JPYTHUX €CTECTBEHHBIX HAYK, IIPeX-
Oe Bcero OM3HKHU, XUMHH H MaTeMaTuku. Celiyac GHMOJOrHUYecKHe 3HA-
HHA MCHOJBL3YIOTCA BO BCeX c(depax 4Ye/IOBeUYeCKOH IedTelNbHOCTH: B
NPOMBIILIEHHOCTH M CeJIbCKOM XO3fHCTBe, MEJHIINHE W SHEPreTHKe U Ip.
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B Hacrosimee BpeMs B OMOJIOTHMH YCJIOBHO MOJKHO BBIEJHTH TPH Ha-
npasienus. IlepBoe HanpaBjeHHe — 9TO Kjaccmueckas Omonorus. Eé
NpPeACTABJIAIOT YUS6HBIe-HATYPAJIUCTEL, HM3ydalolliue MHOroo0pasme Ku-
BOI TIpmponbl. Bropoe HampaBieHWe — JBOJIOLHOHHAA OHOIOrHA, KO-
TOpas HWIIeT OTBETHI HA CJIOXKHEIE BONPOCHI, CBA3aHHBIE C THIOTE3aMH
BOBHMKHOBEHUA JKU3HM Ha 3eMJje, C IPUYMHAMH H3MEHEeHWUdA BHIOBO-
ro cocraBa, a TaKKe C TeopHell aHTpoIoreHesa. TpeTbe HampasJie-
HUe — (PU3HKO-XMMHYecKas Ouosormsa. I9To OBICTpPOpasBHBaIleecd
HanpaBJieHHe OHOJIOTHM, BAXKHOE KaK B TEOPETHYECKOM, TaK M B IPaK-
THUYECKOM OTHONIeHWH. MOKHO ¢ YyBE€PEHHOCTBIO INOBOPHTBH, UTO B Gu-
3UKO-XMMHAUeCcKON OMOJIOTHH HAC KAYT HOBBIE OTKPBITUA, KOTODBIE
MIO3BOJIAT PEIIUTh MHOrHe IpobaeMbl, CTOAIME Mepes 4YesIoOBeYeCTBOM.

Yro Takoe KH3HB. KaKk BaM y)Ke H3BECTHO, JKHMBEIE OPraHM3MBI 00-
J1aaloT ONpeeIéHHBIMA CBOMCTBAMM: ABMMKeHHeM, 0OMEHOM BelllecTs,
pOCTOM, Da3BUTHEM, CAMOBOCIIPOM3BEJeHHMEM, CaMOperyislueid u Ap.
Ho cpeau aTUX NPH3HAKOB HET HU OJHOTO TAKOTO, KOTOPBIA OBLI ObI
IpUCYI TOJBKO KuBoMy. Hampumep, KPHCTAJJIBI B HAaCBIIIEHHOM
pacrBope coau MoryT pacTu. OJHAKO 3TOT POCT HE MMeeT TeX KaudecT-
BEHHBIX ¥ KOJIHUECTBEHHBIX IIapAMETPOB, KOTODbI€ MPHUCYINU POCTY
sxuBoro. JIa ropameil cBeun TOKe XapaKTepHBI IpOIlecchl o0MeHa Be-
IIECTE M IpeBpallleHusl SHepruy, HO OHA He crmocobHA K caMOperyJd-
IUU U caMoBocmpousBegeHuio. CremoBaTelbHO, BCe TeDEYHCIEHHBIE
BBIIIIE CBOMCTBA B CBOEH COBOKYIIHOCTHM XapaKTepHBI TOJBKO ANA KH-
BBIX OPraHHU3MOB.

CyIIHOCTE KHU3HHN 3aKJIOUAETCs B €€ CAaMOBOCIPOM3BEJIEHHH H CaMO-
peryJIamMHu, KOTOopble ObecmeudBaloTCs Nepejaveil reHeTHYECKOW HH-
opMamuu M3 NOKOJEeHHA B NOKOJIeHHE.

B camMoM 00meM CMBICJE JKHU3HE MOJKHO OINpeJeMTh KaK aKTHBHOE,
HAyIlee ¢ 3aTPATOM IOJYy4YeHHON M3BHE SHEPrHH MOJAJep:KaHue H camo-
BOCIIpOM3BeAeHNEe CIenudUIeCKHX CTPYKTYD. B OcHOBe 9TUX CTPYKTYP
JIEIKAT MOJIEKYJIBI OEJIKOB, HYKJEHMHOBHIX KucyoT u ap. Ilpm arom HEM
HYKJEMHOBbIE KHCJIOTHI, HU Genku camu 1o cebe He ABJIAITCA OCHO-
Boit »xua3HH. OHM CTAHOBATCA €0 JHIIL TOr/AA, KOIAAa HAXOAATCA U
(PYHKIHOHUPYIOT B KJeTKax. BHe KJIeTOK 3TO IPOCTO XMMWUYEeCKHe CO-
eqIlHeHnA.

VueHnwme 0 ’KUBOH NPHPOJe ABIAETCA YACTHIO UEJOBEYECKOH KYJbTY-
pBI. 3HAUHTEJbHA POJIb OMOJOTHHA B (POPMHPOBAHWH MHUPOBO33PEHHUS, B
OCO3HAHMM UeJOBEKOM CBOeH poJii B OKpyskamomiem Mupe. Hayuenue
dronorun (POPpMHUDPYET HAYUYHOE MBIIIJIEHHe KaXJ0ro 4JesJOoBeKa U IIOMO-
raetT B IO3HAHUM OKpY:Kalomiero mupa. Passurue OGuonoruu o0yciaos-
JIeHO KaK WHTepecaMH NPAKTHKH, TAK W NOTPeGHOCTAMH Bcero ooime-
crBa (mpoGJieMbl MeJHIUHEI, 3aJa4M CeJbCKOXO03AMNCTBEHHOrO0 BOCIIPO-
U3BOJACTBA WU T. I.).
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buonorus kak Hayka

Noa naGoparopus

Pageutue Guomormm xak Hayku. Buosmorus — ogHa U3 ApeBHeH-
MHAX HAaYK, XOTA CaM TepMHH «OHoNOTrHA» OBbLA MpEeATOKeH JHIIL B
1797 r. memenxum npodeccopom Teomopom Pyze (1771—1803).
Ob6menpuHEATLIM, OAHAKO, OH CTAJ B NepBO# mojoBHHe XIX B., IIOC-
Jie TOTO KakK ero Havyanaw ynorpebaaTte B cBOoMX paborax apyrme yuyé-
HBIE-€CTeCTBOUCIIBITATE/IM TOTO BPEMEHH,

CospemenHas GHONIOrUs YXOAUT KODHAMH B ADPEBHOCTL W CBA3aHA
C PasBUTHEM LIHBHUIM3ANMM B cTpaHax CpenusemHoMopssa. Ham maBect-
Hbl MMEeHA MHOTHMX BbIJAIOIIWUXCHA Y4YEHBIX, BHECIINX BKJIAJ B Das3BH-
Tue 6monorun. HasoBéMm JuInb HEKOTODPHIX M3 HHUX.

Apucrorens (384—322 1o H. 9.) JenuJ OKPYKAIOIMMi MHpP HA Ye-
TBIPE IapcTBa (HEOAYIIeBJIEHHBIH MHD 3€MJIM, BOALI B BO3AYXa, MHD
pacTeHui, MHD JKXMBOTHBIX M MHUDP uesioBeka). OH OIIMCAT MHOTHX KH-
BOTHBIX, IIOJIOXKHJI HAYAJIO CUCTEeMaTHKe. B HATMCAaHHBIX UM YeTHIPEX
OGHONIOrHIYeCKMX TPAKTATAX COAEPKANUCH IPAKTHUECKH BCE H3BECT-
HBle K TOMY BDE€MEHH CBEJeHHA O KHBOTHBEIX. 3acjJyru ApmcroTens
HACTONBKO BEJIMKH, UTO €0 CYHUTAIOT OCHOBOIIOJIOMHHKOM B300JIOTHH.

Teodpacr (372—287 mo H. 3.) usyuan pacrenusa. MM ommucano 6Go-
nee 500 BuIOB pacTeHHI, ZaHBI CBeJeHHA O CTPOEHHH M DPa3MHOMKe-
HUH MHOTHX H3 HHMX, BBeIeHO B ynorpebieHne GOIBNIMHCTBO 0OTAHM-
YeCKHMX TepPMHHOB. Ero CYMTAIOT OCHOBOIOJOXHUKOM OOTAHHUKH.

Tai IImmawmit Crapmmit (ox. 23—79 H. 3.) cobfpas U3BECTHEIE K TO-
MYy BPEMEHH CBeJeHHS O JKHMBBIX OPraHM3MAaX W HamucaJ 37 TOMOB
sHnuKJOneANN «EcrectBennas mcropusar. Jlo snoxm CpegEuX BeKoB
9Ta SHIUKJONeAns Oblia IJIaBHBIM MCTOYHHMKOM 3HAHHWH O IpPHDOIeE.

B Cpeanune Bexa rocmojcrsoBasia penurusi. Ilogo6HO ApyruM Hay-
KaM, OMOJIOTHA B BTOT NEPHOJ ellé He BHIAeJHIAaCh B CAMOCTOSTEIb-
HyI0 00JaCTh ¥ CYNIECTBOBAJA B OOIIEM Pycle PeJuruos3Ho-GmIocod-
CKHX B3rjsfoB. M xoTs HaKoNIeHWEe 3HAHUN O YKHBLIX OPraHM3MAax
MIPOAOIKAJIOCE, O OGHOJOTMM Kak HayKe B TOT MEPHOJ MOMKHO T'OBO-
PUTH JHIIbL YCJOBHO. Jdnoxa BospoikAeHHs ABIAETCHA NepPexOnHOH OT
KyapTyphl CpesiHHEX BeKOB K KyabType Hosoro spemenn. KopeHmble
COLMATBHO-9KOHOMHYECKHe NpeoOpasoBaHUA TOr0 BPEMEHH COIPO-
BOMXIAJIHCE HOBBIMH OTKPBITHAMH B HayKe.

Camelif mM3BeCTHBIA y4YéHBIH 2Toii smoxm Jleomapmo na Bumunm
(1452—1519) BHéc onpeae EéHHBIN BKIaj W B Da3BUTHe OMOJIOTHH.
OH m3yyan Nosér NTHLN, ONHCAN MHOI'ME DACTeHHs, CIOCOOHI CoexH-
HEeHUS KOCTeH, CyCTaBOB, JAEATEJBHOCTh CepAla M 3PUTEeILHYI0 PyHK-
IHIO IJIa3a, CXO0JACTBO KOCTell YeJIOBEeKAa W KHBOTHBIX.

—
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Bo Bropoi#t mnonosuse XV B. 6BICTpOE
pasBUTHE IOJYYHMIM €CTeCTBeHHO-HAay4HBIe
3HaEUs. DJromy cmocobcTBOBamHM reorpadu-
YecKWe OTKDBLITHA, TO3BOJIUBIINE CYLIeCTBeH-
HO pPaCIIMpPHUTH 3HAHUA O KMBOTHBIX M pacTe-
HUAX. DBricTpoe HaKOIJIeHUEe HAYYHBIX 3HA-
HU 0 JKHBBIX OpraHHm3Max BeJo K
pasfeneHWI0 OHOJOTMM HA CaMOCTOSITENIbHBIE
HAYKH.

B XVI—XVII BB. cTamu CTPeMHTEJbHO
pasBuBaThca Goranuka ® soonoruma. K cepe-
e XVII B. yué€HEIe CO3Jajld CHCTEMY yBe-
JAAYATENbHBIX JHH3, IOSBONAIINUX JIydYlile
pasrasgeTs W moApobHee onmHcaTh UCCIenye-
Mble 00BexkThl. Kak Bam yiKe H3BECTHO, B
1665 r. Pobepr I'yk (1635—1703) BuepBnie
OpUMeHM] YCOBEpPIIeHCTBOBAHHBIN MHKPO-
CKOIl JJIA HMCCleJoBaHUs opranuamos. MMeH-
HO OH PACCMOTDEJ M OIHCAJ IIOPbI ¥ AYEHKH
HA TOHKMX cpesax creljiell pa3IW4yHBIX Dpac-
TeHMii, KOTOPHIM OH Jaj Ha3BaHWe KJIeTKu. B
9TOT NepHOoJ OBLAM OTKPBITEI HEBHAMMEIE 1A
HEBOOPYXEHHOr0 TIjasa MHKDOCKONHYECKH
Manble JKUBBIe OPraHMaMbl — OaKTepuM H
mpocTeHIe.

Boxbmioii BKJaj B pasBuTHe OMOJOTHH
puéc Kapan Jlummeit (1707—1778), upenmno-
JKHMBIIMI cHCTeMY KiacCHMHUKALHWHA KHUBOT- X. B. Nlamapk
HBIX H DACTeHHii, OH NPUMeHHJ OHHAPHYIO (1774—1829)
HOMeHKJaTypy (ABoiiHOe HaszBaHMe BHAA: IO
POAY U BHAY).

B 1808 r. B cBoeit paGore «®Pumocodpus zoonorun» HKam Baruer
Jlamapk (1774—1829) craBuT BOIpPOC O NPUYMHAX ¥ MEXAHH3IMaX
JBOJIIOIMOHHEBIX IpeobpasoBaHMil, M3JIaraeT MNePBYIO IO BPEMEHH Te-
OpPUI0 ABOJIIOIIUH.

B 1781 r. ®eanue ®onrana (1730—1805) zapucoBas KJIETKH KU~
BOTHHIX M WX sapa, saTem SIm Iypkumase (1787—1869) ommcasn Kie-
TOYHOE AAPO W BBEJ TePMUH npomonnaszma (rped. protos — mepBhIii
u plasma — odopmIeHHOE).

OrpoMHYI0 pOJb B DAsBUTHH GUOJOIMH CBIrDaa KJIETOYHAA Teo-
pU#A, KOTOpas HAYYHO HOATBEPAMJA eAMHCTBO KHBOTO MUpa H IO

K. JnHHen
(1707—-1778)




P. Kox
(1843-1910)
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buonorvs kak Hayka

CIOYJKHWJIA OJHOI M3 NPEANOCHIIOK BOSHHKHO-
BEHHUs TeopHH 3BoJwOOWE Yapaza dapsuna
(1809—1882). AsTopamMu KJIeTOYHOI TEOPHUH
cunTaT 3oosora Teogopa HIsamma (1818—
1882) u Goranuka Martnaca fxkob6a Illxeii-
nena (1804—1881).

OueHb BaKHBIM NOMOTHEHHMEM K KJIETOY-
HO# Teopuu cran npuHuun Pynonsda Bup-
xoBa (1821—1902): «kamzgas KJjeTKa — H3
raerku» (1859 r.). ITosguee Bamprep Mire-
muHr (1844—1905) ommcas MexaHM3M KJe-
TOYHOTO AeneHusa — mumo3s. Ockap Iepreur
(1849—1922) wu Bayapx Crpacéyprep
(1844—1912) mesaBucHMO Apyr oT Apyra
OPHIUIA K BBIBOAY O TOM, YTO MHMOpMaIus

O HacCJEeJCTBEHHLIX NPH3HAKaX KJIETKM 3aKJIoueHa B szpe. B 1892 r.
Hapsa Hasuu Meunnkos (1845—1916) oTkpeln sBienme daromuro-
3a. Tak, paGoraMu MHOrHX ucciaemoBaTeseil GbLIa co3maHA COBpEeMeH-
Has KJIeTOYHas Teopusd.

B XIX 8. 6marogaps pa6oram Jlyu Ilacrepa (1822—1895), Pobep-

Ta Koxa (1843—1910) B KayecTBe caMOCTOATENBHON HAYKH odopmu-
JINCh MHUKDOOMOJIOTHSA, NapPasUTOJOTHA ¥ JKOJIOTHA.

XX BeK HAYAJCA C TOTO, YTO OBLI nepeocMbIc/ieH BKJaj I'peropa

Menpgensn (1822—1884) B OTKpPBITHE OCHOBHEIX 3aKOHOB TeHeTHKH,
49TO O3HAMEHOBANO CO0OH HaYalo eé pPasBHTHA Kak HaykKH. B 40—
50-e rr. mpomoro Beka B GHOJIOTHMH CTAMHM IIMPOKO HCIOJIb30BATBCH
HAeH M MeToAbl GH3MKH, XUMWHM, MATEMATHKH, KHOEPHETHKH M ApY-
'HX HayK, & B KauecTBe O0BLEKTOB MCCJIENOBAHHUA — MHKPOOPTaHU3-
MBI. B pesysnbTaTe BOSHHKJM W cTaan GYPHO PasBUBATHCA KAK CAMO-
CTOATE/IbHBIe HayKu Ouodusmxa, GHOXMMUs, MOJEKyJApHAA OGHOJIO-
TUsdA, paiuManuOoHHAas Ouonorusa, OGmonmka u aAp. MceremoBanus B
KOCMOCe CIOCOOCTBOBANIM 3aPOKICHHIO M Pa3BUTHI0 KOCMUYECKOI Gu-
OJIOTHH,

B XX B. moABMJIOCH HOBOE HAINpPABIeHWE NPUKIATHBIX GUOJIOTH-

YeCKHUX MCCJIeJlOBAHUH — OMOTEeXHOJOTHsA. JTO HANpAaBJEHHE, HECOM-
HEHHO, 0yJeT CTpeMHTEeNbHO Pa3BHBATHECH H B XXI B. Bomxee moapob-
HO 00 2TOM BBl y3HaeTe IPH M3ydeHHH TyaBbl «OCHOBEHI CeJIEKI[UH U
OHOTEXHOJIOTHH » .
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06 3THX ¥ APYTHX yUYEHBLIX-O0MOJIOrax NpouyHTaiTe Ha caire
www. element B paspuene «Buorpadum».

Kax nodzomoeums coobujenue u YcneuLtHo ébicmynumsv ¢

L HUM

CooluieHHe — YCTHOE H3J0KeHHe Kakoi-iubo mHdbopManuu,
0o0MeH MBICIAMH MeXAY JIOAbMH.

1. ToToBBETECE K BBICTYIJIEHHIO.

2. Onpepenure IeJlb CBOEr0 BEICTYILICHHS.

3. IlogbepuTe W M3YYUTE OCHOBHBIE HCTOYHHKH HHMOpPMAIUHU IO
Teme (He MeHee 2—3 HMCTOYHHKOB).

4. Onpenenure CTPYKTYPY CBOEro BHICTyNJIeHHA. BeicTyIieHue
JOJKHO COAEPIKATEH CJAeAVIOIHAe STAIBI:

e perymneHue (000cHOBaHHWE 3asBJIEHHON TeMEI);
¢ OCHOBHYIO 4acTh (OCHOBHBLIE BOIIPOCHI COIEPIKAaHHUSA TEMBI);
e zakJrouenue (0000IeHHe CKAZAHHOIO).
5. OdopmuTte coobiieHre U MOJOMKHTE €ro B IAaNKy CBOMX JIMYHBIX
JOCTH}KEHWUH — MOPT(OJIHO.

KakoBbl OCHOBHbI® XapakKTepUCTUKI Haykn? 0 Hayka. o
B 4ém 3aknto4aloTcs OCHOBHAas Lenb W 3aja- Buonorus.

4a Haykm? XKun3He.
Kakne HanpaBneHva B pasBuTUM BUONoruM Bel Mo-

xXete BbI,EI,EﬂMTb?
MoYemy OYeHb CMOXHO AaTb ONpeaeneHue MoHATUIO

€KN3HBE»?

1. MNpoBeauTe CPaBHWTENLHLIM aHanuW3 npo- w
LleCCOB pOCTa, PasMHOXeHUs U obMeHa BellecTs B
HEXXMBOW MPUPOLE W Y XMBbIX OPraHM3mos.

2. MocTpowTe cxemy, NoKasblBaoLLYyD Mecto buono-
MK B CUCTEME Hayk.

G0V RV S8 Kakne HanpaBieHUs PasBUTHA GHOJIOTHYECKON HAYKH
Haubosee akKTyalbHBEI B Hacrosmee Bpema? Kakwue us
HEX OyAyT aKTHBHO PasBUBATHCA M MOYeMy?
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§ 2. METOAbI BMOJIOFTMYECKMX
MCCNEAOBAHMW. 3HAYEHME BMONormm

MeToabsl OMOJOTHYECKHMX HCCIe-

mosauui. Hayumsiii meron (rpeu.

1. YeM Hayka oTiM4aeTca o1 penu- methodos — 1nyTh wuccaegoBa-
1 W uckyccrea? HUA) — 3TO COBOKYIIHOCTH IPHEMOB
2. KakoBa OCHOBHaf LieNb Hayku? B oIepamHil, HCHOOJB3YEMBIX IIpH
3. Kakne Hay4Hble MeTtofbl wuccne- IIOCTPOEHHH CHCTEMBbI Hay4YHBIX 3HA-
[OBaHWA Bbl 3HaeTe? . HUii. OCHOBHBIMH MeToaaMHM HCCJe-
JAOBAHHS, HCIOJILB3YEMBIMH B OHOJO-

TH4YeCKUX HayKax, ABJISAIOTCH Onica-

menbHbLl, CPABHUMENbHBLIL, UCMOPULECKUl N 3KCNepUMeHMalbHbLiL.

Besa ucropua pasBUTHA OGHOJIONMU HATJIAAHO CBHIETEILCTBYET O TOM,

4TO 3Ta HayKa ompejensalack paspaloTKOH M IpHMeHeHHeM HOBEIX Me-

TOAOB HCCJIeqoBaHUA. Biarogaps noasimenuio B XX B. HOBBIX npubo-

POB [JiA IIpOBeJeHusA OMOJOTHYECKHUX MCCIEJOBAHMH BeAyIIUM B OHO-
JIOTHHU CTAJl 3KCIEePHMEHTAJNbLHBIH MeTo.

SHaueHHe GMOJIOTMM /I MOHMMAHMA HAYYHOH KapTHMHBI MHpa. Buo-
JIOTHsI BHOCHT CYILECTBEHHBIH BKJAJ B IOHHMAaHHME 4YeJOBEKOM HAyd-
HOM KapTHHBI MHpa, OCHOBAHHON HA CHCTEMATHM3AIMH YCTAHOBIEHHBIX
B XOJle¢ HAYYHBIX HCCJIeJJOBAHHI HAYYHBIX (GAaKTOB M MX 0006mIeHUM 10
YPOBHA TeOopHii, NpaBMJ U 3aKOHOB. BHonoruueckme HccIeJ0BAHHUA,
KaK W HCCIef0BaHHA B IPYrux oOIacTAX HAYKHU, XapaKTEePHU3YIOTCHA
00BEKTUBHOCTHIO.

Hayuynoe uccnenoBaHue, KaKk MPaBHJIO, COCTOUT M3 ABYX JTAIIOB: dM-
nHpHUYecKoro (rped. empeirikos — MNOJyYeHHBIH M3 ONBITA) M TEOPETH-
yeckoro (puc. 1). CHayasna Ha OCHOBaHHWM COODAaHHBIX (DAKTOB YVUEHBIM
dopmyaupyerca npobirema uccienoBaHuA. i €€ pellleHMA BbIABUIra-
IOTCA THIOTe3BI (rped. Aypothesis — HpennoNOKeHHe), Kamaaa U3 Ko-
TOPBIX IPOBEPAETCHA 3KCIEDUMEHTAJIbHO, OYTEM IPHMEHEHHS COOTBET-
CTBYIOIINX METONOB MCCIEeJOBAHMUSA, B IIpolecce 4ero MoOryr OBITH MO-
Jy4YeHBbl HOBble Hay4dHBIe (axTbl. Ecam sTH (paxKThl IPOTHBOPEUAT
BBIIBUHYTOH THIIOTe3e, TO OHA OTBepraercd. ECIH Ke I'MIIOTE3a COrJa-
cyeTcsa C IOJYYeHHBIMH (haKTaMHU M IIO3BOJISET [eJIaTh BepHEIE IIPOr-
HO3BI, TO OHA MOYKeT CTaTh TeopuMel (rped. theoria — uccjieJOBaHUE).
OpHako ga)xke BepHAS TEOPHUA 110 MEPe HAKOIJIEHUS HOBBIX (PAKTOB MO-
JKeT IepecMATPUBATHCA W YTOYHATHCH.

HexoTopble TeopHuHM yCTAHABIMBAIOT CBA3H MEXKAY PA3IHYHBIMH
ABJIEHUAMHU. OTO NMPaBHJA ¥ 3aKOHBI. VI3 IIpAaBHMJI BO3MOMKHBI HCKJIIO-
4eHHs, a 3aKOHbI AeHCTBYIOT Bcerga. Hampumep, 3aKOH COXpPaHEHHHA
9HEPTUHM CIpPaBeAJIHB KaK JJfA KUBOM, TAK M HEXHBOH NPHPOIbI.
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Puc. 1. 3Tankl Hay4HOro MCCnenoBaHng

3HaueHHe OMOJIOTHYECKOl HAYKH B JeATeJIbHOCTH dYeiaoBexa. IIpu-
MEeHeHVe AfeKBATHBIX COBPEMEHHBIX METOAOB HAYYHOI'0 MCCIEeAOBAHUS
KOpeHHBIM 00pa3oM mpeobpasuio OMOIOTHIO, PACIIMPHIIO eé Tos3HaBa-
TeJibHbIE BOBMOKHOCTH M OTKPBLIO HOBBIE NYTH [JIA HCOOJIb30BAHUA
fUOJIOrHYecKUX 3HAHWI BO Bcex cdepax 4eJOBeYecKOU AedATeIbHOCTH.
Baarogaps JOCTHMKeHHAM OHOJOIMM IPOMBIIIEHHEIM IYyTEM IOJIy4a-
0T MeAWIIMHCKHE IpernapaTsl, BATAMUHBI, 0HOJIOruYecKy aKTHUBHBIE Be-
mecrtBa. OTKDPLITUA, CAEJAHHBIE B NeHeTHKe, AHATOMHUH, (PHU3MOTIOTHH
¥ GMOXWMUM, MO3BOJAIOT IOCTABUTEL OOJBHOMY 4YeJOBEKY IPABUJIBHBIA
AUATHO3 M BEIpaboTaTh 3((eKTUBHEIE IIYTH JeUeHH:A U NPOPHIaKTHKU
pasaMYHBIX 60JIe3He#, B TOM 4YHCJe U TeX, KOTOpble paHblIe CUNTAIUCH
Hen3JeUNMBIMHU.

Hcnonp3yAa 3HAHUS B3aKOHOB HACJENCTBEHHOCTH M M3MeHUYHBOCTH,
yuéHbIe-ceJIeKIIMOHEePEl IOJIY4YaloT HOBBIE BLICOKOIIPOAYKTHBHBIE MOPO-
Abl JOMAIITHHX JKMBOTHEIX M COpTa KyJbTYpPHBEIX pacTeHuii. Ha ocHose
H3y4YeHUs B3AMMOOTHOIIEHHWH MeKAy OPraHM3MaMH CO3AaHbl GHOJIOTH-
yecKHe MeTOABl 00PLOLI C BPEANTENAMH CeJIbCKOXO3ANCTBEHHBIX KYJIb-
Typ. MaydeHue CTpPOEHMA W NPHHIMIIOB PabOTHl Pa3JIMYHBEIX CHCTEM
JKMBBIX OPraHM3MOB IIOMOIJIO HAHTH OPUTHHAJIBHBIE PEllleHHA B TeXHH-
Keé M CTPOUTEJILCTBE.
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Metoabl buonoruyeckix vccienoBaHui

OnucareasHsrii MeTox IMUPOKO NPUMEHAJICA ellé YYEHBIMU IpeB-
HOCTH, KOTOPEIE 3aHMMAJINCh CO0POM (DaKTHUECKOro MaTepHasa M ero
onucanueM. B ocrose sToro meroza mesxur Habnogerye. ITpakTHuec-
ku 1o XVIII B. 6uosorn B OCHOBHOM B3aHMMAIHCH M3y4YeHHEM U OIUu-
CaHMeM KHBOTHBIX W DaCTeHUWH, AeJajy MOIBITKY NEePBUYHOHN cucre-
MaTH3allM¥ HaAKONJIeHHOro Marepuana. Ho omucarensupiii mMeTon e
TIOTEepP#AJ CBOEro 3Ha4deHHWA u cerogHa. Hanpumep, oH mcmoasasyercs
TIpH OTKPBITUM HOBBIX BUJOB WM H3YYEHHH KJIETOK C IIOMOIILIO CO-
BPEMEeHHBIX MEeTOAOB HCCIeTOBAHHMA.

CpasuuTensubiii MeTox cran npuMeHATHCH B XVII B. W IO3BOJIHI
BBIABJIATE CXOACTBA W DASIHYHA MEMIY ODPraHu3MaMP M HUX YacTd-
mu. Hcnone3oBaHue CpaBHMTEIBHOrO METOAA IMO3BOJIHIIO TOJIYYHUTH
AaHHbIe, HeOOXOAUMBIE JIJIi CHCTEMATU3AIMH DACTEHHWH M KUBOTHBIX.
B XIX B. merox GBI mMCHONB30BAaH NpH PaspaloTKe KIETOYHONH Teo-
puH U 0OOCHOBAaHMM TEOPHUM 3BOJIOIHH, 4 TAKIKE B mepecTpoiiKe ps-
na OMOJOTHYECKHMX HAYK HA OCHOBE 3TOM Teopuu. B Hamme Bpems
CPaBHHUTEJIbHBI! MeTOJ IIMPOKO NPUMEHAETCA B PA3JIMUYHEIX OHOJIO-
ruyecKux Haykax. OgHaxo eciau 651 B GHOJOrHHM HCIOIB30BAJIHCEH
JIAIIL ONMHMCATENbHBIM M CPABHUTEJLHBLIN MeTONBI, TO OHA TAK M OCTAa-
Jack OBl B paMKax KOHCTATHDYIOIeH HayKH.

Hcropmaecknii MeToJ NMOMOraeT OCMBICTHMTH IIOJYUEHHBIE (haxTs,
COIIOCTABUTHL HMX C PaHEee M3BECTHBIMU Pe3yJIbTATAMH. DTOT METOZ CTAJ
MITPOKO NPHMEHATHCA BO BTOpoil monosmHe XIX B. Gaarozapsa pa6o-
ram Y. JlapBuna, KOTOPHIH C €ro MOMOINBI0 HAYYHO OGOCHOBAJ 3aKOHO-
MEDHOCTH IOSBJIEHHS W PA3BHUTHS OPraHM3MOB, CTAHOBJEHHUSA HX
CTPYKTYP ¥ (YHKUMIH BO BpeMeHH W NpocTpaHcTBe. IIpuMeHeHHMe HC-
TOPHYECKOr0 MeTOoJa MO3BOJIMJIO NPEeBPATHTE OHOJIOTHIO M3 HAYKH
OIMCATENBHOM B HAYKY, OOBACHAIONIYIO NPOUCXOMKICHHE U (DYHKIIHOHN-
DPOBaHHE MHOTI00ODA3HBIX KHMBBIX CHCTEM.

JKCnepuMeHTAaNbHEIH Meron. IIpuMenenme sKCIepHMEHTANLHOTO
MeToZla B OHMOJIOTMM CBASHLIBAIOT C MMeHeM Ywuasama lapsesa (1578—
1657), xKoTOpBIii HMCIIONIBL30BAJ €0 B CBOMX HCCIEHOBAHHAX OpH U3y-
YeHNH KpoBooOpamieHundA. Ho IIMpoOKo NpUMeHATH B GHOJOTHH 3TOT
METOJ CTaJH JAuilb ¢ Havajna XIX B., Ipexae BCEro IpH H3yYeHUU
(pu3HOIOTHUECKUX MPOLECCOB. DKCHePHMEHTANBHBIH MeTO O3BOJIAeT
H3yJaThk TO MJM HMHOE ABJICHUE JKH3HH C IIOMOIILI0 OIBITA.

Bonemioit BKTag B yTBepXKAEHUE IKCIEPHMEHTAJIHHOIO METOAA B
6uosorum BHEC I'. Mengens. OH, uayyas Hac/HeICTBEHHOCTL W HU3MEH-
YHBOCTb OPraHU3MOB, BIIEDBbIE€ MCIIOJIL30BAJI SKCIEPHUMEHT He TOJIbKO
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I MOJVYeHUs NAHHBLIX 00 M3ydaeMbIX FABJIEHHAX, HO M [JA IPOBEP-
KM THIIOTe3bl, (DOPMyJIMpYyeMoii Ha OCHOBAHHUM IOJIYyUaeMbIX Pe3yabTa-
roB. Pabora I'. MeHaensa craia KJacCHUeCKMM o0pasmoM MeTOJ0JIO-
THH KCIEPUMMEHTAJIbHOI HaYKH.

B 6HOJOrMUeCKUX WMCCIeJOBAHUAX BCE INUpe NPUMEHSIOT Modenu-
posanue, KOTOPOe CUYMTAIOT BhIcIIed (OPMOIl sKCIEepUMEeHTa. Tax, Be-
AyTCA AKTUBHBIE PABGOTHI [0 KOMMLIOMEPHOMY MOOeIUPOBAHUI0 BAXK-
HeHmMMUX GHOJIOTMYECKHX IIPOIECCOB, OCHOBHBIX HAIIDABJIEHUI 3BOJIIO-
MM, PasBUTHA SKOCHCTEM WM naske Bceit Gmocdepr! (Eanpumep, B
cayyae TI0BAIBHBIX KJIMMATHYECKMX HMJIM TEXHOT€HHBIX M3MEHEHHH).

B macrosimee BpeMsa B OHOJOrMM IMHPOKO IPHMEHAT pa3/JIHYHbIE
BHIBI MEUKPOCKONIMH (B TOM UHCJIe 5JIeKTPOHHYIW0), OuoXuMmuieckue me-
moduL, pa3HoobpasHvie memodvl KYJibMUBUPOBAHUAL U NPUNUSHEHHO-
20 HaOa00eHUs KYIbBTYD KJIETOK, TKaHeil W OpraHoB, memod meue-
HbLX AMOMOE, PeHM2eHOCMPYKMYPHbLIL AHAIUSZ, YAbMPAYEeHmpudy-
zuposarue, xpomamozpapuio u T. I.

YTo Takoe Hay4Hbi MeToa? 0 HayuHbiv 0
Kakue metodbl Hay4HOro mnccnenoBaHuUs Bam mMeToq.

n3BeCTHbI? Kakue u3 HUX npuMeHsioT B Buonorvn? Metopn
MpuBeguTe NPUMEPSLI. unccnenoBaHus.
Kakoso 3Ha4eHve Guonorun ons noHMMaHus Hayu- Mmnortesa.

HOWM KapTWHbI Mupa? Teopwus.
Kakoso 3Ha4yeHne BMonoru4eckom Hayku B OedTenb- lMpasuno.
HocTy Yenoseka? OTBET NOATBEPAUTE KOHKPETHLIMU 3aKoH.

npuMepamMu.
Wcnonb3ys pekoMeHpjauuw Ha c. 11, noaro- 0

ToBbTE COODLIEHWe Ha OfHY M3 CnedylolWwmx Tem:
1. Ponb Buonorvu B COBpEMEHHOM oBLLecTBe.

2. Pont Buonornm B KOCMUHYECKMX WCCNefoBaHUaX.
3. Ponb BMONOrMHECKMX UCCNeaoBaH B COBPEMEH-
HOW MeguuuHe.

4. Bknag oTe4ecTBeHHbIX YY4EHbIX B passutue Guo-
nornu.

G LIPS TloueMy MOMKHO yTBepXKAATh, YTO PasBUTHe GHOJIOTHH
Ompesensasoch paspaboTKOW M IPUMEHEHHEeM HOBBIX
HAYYHBIX METOAOB HCCIEJOBaHUA?
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Hayxa — cdepa uenoBeueckoit AesTeNbHOCTH, LEIBLIO KOTOPOH #AB-
JIAETCA M3yYeHHWe U IO3HAHWe OKPYXKaloIlero Mupa. IaBHas 3azga-
4Ya HAYKH — MOCTPOEeHHEe CHUCTEMEI AOCTOBEPHOIO 3HAHWA, OCHOBAH-
HOro Ha (paKTax U 00600mIeHNAX, KOTOPBIE MOXKHO HNOATBePAHTE WMJIH
OIIPOBEPTHYTE.

B macroamee Bpemsi 0MoOJIOrHS TpeACTABIAET coboi COBOKYII-
HOCTBh HAYK O »XHBOM npupoge. O6beKTaMu H3yYeHHS OMOJOrHH SB-
JAATCA PA3JIHYHBIE NPOABJEHHUSA MKHU3HU. BHOJOIHYECKHE 3HAHUS
HCIIOJNB3YIOTCA BO BCeX cdepax yenoBedeCKO# NesATEeNBLHOCTH: B IIPO-
MBIILIEHHOCTH ¥ CEJIbCKOM X03dWCTBe, MeIULNHEe, SJHEPreTuKe M Ip.

JHu3ep — 3TO aKTHBHOE, UAYIEe ¢ 3ATPATO MOJIYUeHHOH M3BHE
HEPruM NOJJep:XaHWe U CAMOBOCIPOHM3BEJeHHE CIenu(pHIecCKHX
CTPYKTYD. B ocHOBe 5TMX CTDYKTYD jeKaT MOTeKy bl GelKOB, HYK-
JIEMHOBBIX KHUCIOT U Ap. IIpm 9TOM HM HYKJIeMHOBBLIe KHCJIOTHI, HH
Oenxu camu mno cebe He ABAAIOTCH OCHOBOH XKM3HM. OHH CTAHOBAT-
CA el JIMIIb TOrjAa, KOrja HaxXoAATCA U QYHKIHOHHUDPYIOT B KJIET-
Kax. BHe KJIeTOK 9TO ImPOCTO XMMHYECKHe COeHHEHHA.

OcHOBHBIMEH METOZAMM HCCIeLOBAHWSA, NMPUMEHAEMBIMA B GHOJIO-
IMYeCKHUX HayKaX, SABJIAIOTCA OIHCATENbHBIH, CPAaBHUTEJbHBIH, HC-
TOPHYECKHI ¥ 3KCIepUMeHTAJbHbINA. DKCIepUMeHTaNbHbIH MeTOx —
BeIyImU#A MeTon B GHOJIOTHH.

Buosiorusa BHOCHT CylIecTBeHHBIH BKJAJ B NOHHMAHUE UEIOBEKOM
HAYYHOH KapTHUHBI Mupa. IIpEMeHeHHe COBpeMeHHBIX METOLOB HAa-
YYHOTO HCCIeJ0BaHHA pacUIMpAeT IMO03HABATEIbHBIE BO3BMOKHOCTH
Ou0JIOrMH M OTKPBIBAET HOBLIE IYTH AJA HMCHOJIL30BAHHA OHOJIOTH-
YeCKHX 3HAHMH BO BcexX cepax uesioBeYeCKOH NeATelIbHOCTH.

rA Hasa Toro 4To6GH NPOBEPUTH, KAK BBl YCBOMJIM MAaTEePHAJ
IJIaBbl, BEIIOJHUTE TECTOBBIE 3ajaHMA B paboueil Terpamu. Eciu BBl
COMHEBaeTeCh B IIPABHUIBHOCTHM CBOMX OTBETOB, IIOBTOPHTE Mare-
pPHabl COOTBETCTBYIOMIUX IIaparpagos.



OCHOBbDbI LLUTONOrMM —
HaYyKM O KfeTKe

U3yueHHeM CTPOEHHA KNETKH W
NPUHLHMNOB €& >XU3HepeaTelNb-
HOCTH 3aHMMAeTcA HayKa LUMuTO-

norus. 310 of4HAa W3 rMaBHEHLWHX
6MONOrMYECKHUX AUCUMMNMWH, TaK
KaK BHe KNeTKH >XHW3Hb HeBO3-
MOXKHa.

Bbl Y3HAETE

— 0 npegmete, 3ajayax W
MeTOoAax MCCNefoBaHWA
LMTONOrMH KaK HayKH;

— OCHOBHbIE MOJMIOXKEHUS
KNETOUYHOW TEOPHH;

— O K/IeTKe KaK CTPYKTYpHOMH
U (hYHKLMOHANbHOH efuHHue
YKWUBOTO, €€ XWMHWYECKOM
cocTaBe M ocobeHHocTAX 06-
MEHa BeLLecTB.

Bbl HAYYMTECH

— NPWUMEHATb HEKoTOopble
METOfbl HayuyHbIX WCCNefoBa-
HHM ONS M3YUYeHWUS KNETKM;

— Xapakrtepu3oeatb 0cobeH-
HOCTH CTPOEHWA KNeToK Bax-

Tepui, rpuboB, KMBOTHBLIX W

pacTeHHM.
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§ 3. LUMTONONrMA — HAYKA O KJIETKE

BCNOMHWUTE : ! IIpenmer, sagaum u MeTONBI Mccie-

: OOBAHUA IHUTOJOTMH KAaK HAYKH.
1. YTo Takoe knetka? O6BEKTOM H3yUYeHHS IHTOJOIUH
2. KakoBbl pa3mepbl KNnetok? KaKk HaAYKH ABJIAETCA KIeTKa —
3. Kakue npubopbi  MCMoAb3yioT JJleMeHTapHadA eJUHUIA *KUBOTO, 06-
LISl U3YHEHUA KNeTOK? Jajamlnasg BCEMH ero IPH3HAKaMH.

Ona crocodHa pasMHOMKATHLCH, pac-

TH, 0O0OMEHHBATHCA BeINeCTBAMH H
dHepruel ¢ OKpysKalolieil cpefoii, pearupoBaTh Ha U3MeHEHHA, IPOMC-
XozsAmue B 3TOH cpeflie, W T. . Bce 3TH NpOABIEHNA >KHU3HENEATENIb-
HOCTH H COCTABJIAIT IpeaMeT IHUTOJOTHUECKHMX WCCJeNOBAHHII, 3aga-
9aMH KOTOPBIX ABJAITCA INO3HAHWE CYIIHOCTH, PACKDPBITHE MeXaHH3-
MOB NPOTEKAHHUA M PEryIANHH IPOIECCOB, IIPOHCXOMAIINX B KJETKAX.
Pemenne sTux 3a7a9 HEBOBMOXKHO 0e3 BCECTODOHHEr0o HM3YyYeHHS 0CO-
OeHHOCTEH CTDOEHHA KJETOK y pPA3IWYHBIX OPraHU3MOB.

s u3ydYeHUs CTPOEHHA H IKHBHEAEATEILHOCTH KJETOK IPHUMeHs-
KT camble pasHooOpasHble MeTOAbl. McTOpHuecKH NHEepBBIM METOLOM
cTana CBeTOBasg MHKpockonusa. CBeTOBBIE MHUKDOCKOINL MIHPOKO NIPH-
MEHAKT U B HACTOAINee BPEMSA, OJHAKO C HX IIOMOIILI0 HEBO3ZMOMKHO
M3y4YaTh OOBEKTHI, pa3dMep KOTODPBIX MEHBINEe IJHHBI CBETOBOH BOJHEI
(400—800 mM). 9TO CBA3aHO C TeM,
4YTO CBETOBAs BOJIHA HE MOJKET OBIThH
OoTpajkeHa OUYEHb MAJTEHBKHM IIpeaMe-
TOM, IIOCKOJBKY orubdaer ero. ITosTomy
V (ODM3UKOB BO3HHUKJA HIes HCIOJIbL30-
BATH BMECTO JIy4a CBETA MYYOK JJIEKT-
POHOB, KOTOpbI€ CIOCOOHBI OTPAMKATH-
cA OT Meapdyawmux o0wexToB. Tak, B
Hauame 30-x rr. XX B. OblJ coszalH
AJIEKTPOHHBIN MMKpOCKon (puc. 2), nas-
I BOSMOYXHOCTH YBHIETH COCTABHBIE
YACTH KJIETOK pasMepoM Bcero 1 HM.

Ecnu tpebyerca mpocseauTh 3a Ka-
KUM-TH00 XUMHYECKHM COegUHEeHHeM
B KJIETKE, TO MOXXHO, IIDUMEHHB METO[
panuorpacdum, 3aMeHUTH OLMH H3 ATO-
MOB B €ro MOJIEKyJe Ha pPajgH0aKTHB-
HBIT u3otomn. Torpa monmexkyna maydae-
Puc. 2. BNeKTPOHHBIA MuKpockon ~— MOTO COeNMHEHHA OygeT MMeTh DPajuo-




w&&%ﬂh@ﬂw%ﬂ‘xvﬁtﬂrﬁh@u

OCHOBbI UHTONIOMKW — HAYKW O KJIETKE

aKTUBHYIO METKY, II0 KOTOPOH e€é MOXKHO o0HAapy-
JKHUTH C IOMONIBIO CUETUYHMKA DPaJHOaKTHBHBIX Uac-
THII Bau Giaarogapsa e€ crmoco0OHOCTH 3acBeYMBaTh
(oTorIeéHKY. Yalme Bcero B KauecTBe pPafHOaKTHB-
HOH MeTKM WCIIOJIB3YIOT HaorTomsl Bomopoza (*H),
yraepona (**C) u docdopa (32P).

[ia BLImeleHWA W M3YyUeHUS OTHEJNBbHBLIX opra-
HOUJOB KJIETKU MCIIOJAB3YIOT METOJ YJbBTPAIleHT-
pudyrupoBaHua: paspylIeHHLIe KJIETKHM IIOMeIla-
IOT B OpoOHPKH ¥ BpaIlalT ¢ OUYeHL OOJBIIOH
CKOPOCTBK) B 0COOBIX mpubopax — ueHmpugyzax
(puc. 3). B pacnopseHHH YYEHBIX B HACTOSAIIEe
BpeMsA TaK}Ke MMeeTCs ILEeJbIH PAN XHMHYeCKHX M
(bu3HYECKHX METOMAOB, IMO3BOJIAIINUX BBEIIEIATEL U

Puc. 3. UeHTpudyra

HCCIeNOBATH PA3JHYHBIE BHUALI MOJEKYJI, BXOAAINHAX B COCTAB KJETKH.

3HadeHHe IHTOJOTHYECKMX HcclaemoBanni. Kak BBl y)Ke 3HaeTe, Bce
JKMBBI€ OPraHU3MBl — OaKTepuH, rpudbl, PACTEHHUHA, JKUBOTHLIE — CO-
croaT u3 KJgeTok. [loaTomMy IIpoBejeHMEe IMTOJOIMYECKHX HCccaefoBa-
HH# oueHb Ba)kHO. Kpome Toro, mobasa GosesHb (pacTeHHH HMIH deso-
BEKA) BCerjia BOSHHUKAET M3-3a HApPyLIeHHA paboThl M CTPOEHHUS KJIETOK.
Yro06e1 n0oOefnTs 00JIE3HB, HAN0 XOPOIIO IOHHMATE, YTO IPOHCXOIUT B
KJETKe, ¥ Hay4YUThCA JeuuTh eé. HeoO0XOoOUMBI 3HAHHA IO IHTOJOTHH
IJIA CO3JAaHUS HOBBIX IIOPOJ KMBOTHBIX M COPTOB PACTEHHI, a TaKKe
IJIA TIOJIYYeHHA HYMKHBIX UEJIOBEKY BEILECTB METOAAMH 2eHHOU W KJe-

MOYHOU UHNCEHEPUN.

YTo M3yYaeT UMTONOrMA Kak Hayka? 0
Kakosbl €€ npeameT W 3aaaun?

Kakve mMeTofbl MCCefoBaHUA LIATONOTMAN Bbl 3HaeTe?
B yém 3aknio4aeTca OTNUYMe CBETOBOTO MUKPOCKO-
na oT 3M1eKTPOHHOro?

[na 4ero NpUMEHSAIOT MeToL paguorpadum?
KakoBO 3Ha4eHwWe UWMTONOrMHYecKMx MCCnesoBaHum
ONA pa3BuTUa OUONOrMYecKUx Hayk, MEeoULMHBI,
CenbcKoro Xo3amcrea?

CBeTtoBas o
MUKPOCKOMUSL.
SNeKTPOHHbIA
MMUKpPOCKOTN.
Pagunorpagus.
YnetpaueHTpn-
¢yruposaHme.

Mo)XHO JiM ¢ IIOMOINBIO BJIEKTPOHHOTO MHMKPOCKOIIa
YBUAETh DaKTepHanbHYI0 KIeTKY amameTpoMm 20 mrm?
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§ 4. KJIETOYHAA TEOPUA

4. KT0o Bnepsbie onucan KneTku
KaK CTPYKTYpHblE 3n1eMeHTbl op-
raHnM3MoB?

2. Kakue 4YepTbl CXOACTBA M Pasnu-
4 HabniogaloTca Mexay Kner-
KaMW pacTeHWW, XMBOTHbLIX W
Bakrepuin?

3. Bce nun opraHuaMbl Ha 3emne
VMIMEIOT KNIETOYHOe CTPOeHKne?

Tak:

HOHM eIHHHIEH KHBOTO.

MHOMEHHE.

Knerka kak crpykrypHas u QyHK-
UHOHAJIBHAA eIHMHHMIA KHBOrO. Bece
JKUBBIE CYIIECTBA HA 3eMJie, 3a HC-
KJIIOYeHUEeM 8UPYC08, IOCTPOEHBI U3
KJIETOK W MOTYT OBITH OJHOKJIETOY-
HBIMH (faKTepHH, HEKOTOPBIE BOJO-
pocJH, IpocTeiilme) NI MHOTOKJIe-
TOYHBIMH.

Krnerka obramaeT BceMH Ipu3HA-
KaMH >XKHMBOTO OPraHusMa, IIPH 3TOM
OHa MOJIYKHA IOAAePIKHMBATH CBOIO
dbopmy, HMoaydYaTh HM3BHE BeIIECTBA
OIS TJIACTHYECKOTO W SHEprerudec-
Koro obMeHa, CHHTE3MpPOBATH Opra-

HHUYeCKHe BelllecTBa. Kpome Toro, mobas KIeTKa MHOTOKJIETOYHOI'O Op-
raHusMa 00A3aTeJIbHO BBIDOJHAET KaKHe-TO (DYHKIIHH, HeoOXOIuMbIe
AJI HOPMAJBHOM KM3HH BCEr0 MHOI'OKJIETOYHOro opranusma. Crpoe-
HHe KJeTKH 3aBHCUT OT TeX (GYHKIMH, KOTOPbIe OHA BBIMOJIHSIET.

OcHOoBHBIe KOMNOHEHTHI KJeTKH. O0A3aTelbHBIMH KOMIIOHEHTaAMH
JKUBOM KJIETKM SABISIOTCS ILUIA3MATHYECKAs MeMOpaHa, IUTOILIA3MAa U
TeHeTHYeCKHH anmapar, OTBeYalIUil 3a peajH3alnyio B KJeTKe Ha-
cregcTBeHHOM MHGpopManuu. OcralbHble KJIETOYHBIE KOMIOHEHTHI pas-
JAUYATCA Yy PA3HBIX TPYIII OPTaHH3MOB. BEBIABJIEHHBIE 3aKOHOMEPHOC-
TH B CTPOEHHHU M KHU3HEIeATeJbHOCTH KJIETOK PA3JINUYHBIX OPraHu3MOB
MO3BOJIMIIN CHOPMYJINPOBATE OCHOBHEBIE ITOJIOXKEHHA BajKHeHIIero 0uo-
JIOTHUYECKOro 0000mIeHNA — KJIETOUHOMH TEOpPHH.

OcHOBHBIE IOJIOJKEHUSA COBPEMEeHHOH KJAeTOYHOM Teopuu. B Hactoa-
Ijee BpeMs OCHOBHBIE ITOJIOKEHHSA KJIETOYHOH Teopuu (HopMyJaHDPYIOTCA

1) Knerka sBJIsieTCH YHHUBEPCAJNBHOH CTPYKTYPHOH M (PYHKIIMOHAIL-

2) Bce KJIeTKHM HMEOT CXOOHOE CTPOeHHe, XHMHUYECKHH cocTaB U 00-
e OPUHIWIOL KHA3HEeIeATeILHOCTH.

3) Knetku obOpasyioTcsa TONBKO IPU JeIeHHH MCXOJHEIX KIETOK.

4) Knerkn cmoco0GHEBEI K CAMOCTOATENLHON KHU3HENeATEeNILHOCTH, HO B
MHOTOKJIETOUHELIX OPraHmaMax Mux paboTa CKOOpPAMHMPOBaHA, U Opra-
HHU3M IpeiCcTaBJsgeT coboi IeJIOCTHYIO CHCTEeMY.

5) Umenso Osarogapsa OeATeJIbHOCTH KJIETOK B MHOTOKJIETOYHBIX Op-
TaHU3MAX OCYINEeCTBIAETCs O0OMEH BeIlleCTB M DHEPrHH, POCT H pas-
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OCHOBbI LIMTONOMMN — HAYKM O KITETKE .

NMos naboparopun

OCHOBONOJIOXKHAKAMH KJIETOYHON TeOpHH II0 IIpaBy CYHTAIOT
Hemenkux yueéssix T. IIIBanra m M. Illneiinena.

B 1838 r. Beimuia KkHura Hemenkoro 6oranuxa M. Illneiinena «Ma-
TepHaJbl K (pujIOreHesy», B KOTOpPOH OH BbICKa3aj HJAE0 O TOM, 4TO
KJIeTKA SABISETCH OCHOBHON CTPYKTYpHOI eiMHWIEHl pacTeHH#, u
IOCTABMJI BOIIPOC O BO3HMKHOBEHUM HOBBIX KJETOK B OPraHH3Me.

OcHoBeiBasick Ha pabGorax M. Illnelisena, HeMenkuii (uaHoIOT
T. IlIBaHH Bcero 4Yepes roji onyo6aukoBan KHUTrY «MuKpocKomudec-
KMe MCCJeN0BAHUA 0 COOTBETCTBHHM B CTPYKTYPe M POCTE JKHBOTHBIX
¥ pacTeHmii». B KHHre ObLIa H3JIOJKeHA IlepBasg BepPCHA KJETOYHOM
rTeopun. OCHOBHBIE INYHKTHI 9TOH Teopuu OBLIM TAKWMH: BCE JKUBBIE
cymiecTBa COCTOAT M3 KJETOK; BCe KJIETKH MMEIOT CXOJHOe CTpPOeHHe,
XAMHUYECKHH COCTAB M O0IHe MPUHIHUNL KHU3HEAeATEIBHOCTH; Kay-
nasg KJeTKa CaAMOCTOATENbHA; AeATeJbHOCTH OpPraHH3Ma sBJIAETCH
CyMMOil IPOIIECCOB JKHBHEAEATEILHOCTH COCTABJISMOIIHX €ro KJEeTOK.

Kakue cBOMCTBa 0OBLEOWHAIOT BCE KIETKM 0 Mnazmaru- o
yeckas

OpraHm3MoB?

KakoBbl OCHOBHbIE KOMMOHEHTbI OO KneTku? membpaHa.
KakoBbl OCHOBHbIE MOMOXEHUA COBPEMEHHOW Krie- Linronnasma.
TO4HOW Teopun? reHeTn4yeckum
Kakoe 3HauyeHWe uMmena KeTo4Has Teopua And pas- annapar.
BuTUA Bronoruu? Knero4Has

1. OxapakTepusywte OCHOBHble 3Tarbl MCTO- w PERp.

PMU OTKPBITKA U U3YHEHWA KNETKW.

2. CpaBHWUTE MONOXEHUA KNeTOYHOW Teopuu, cop-
MynupoBaHHsie M. LUneipeHom u T. LleaHHOM, C
coBpemeHHbIMM. Kak noBnvano passutue buonorum
Ha hOPMYNMPOBKY KNETOYHOW Teopum?

Y10 CHEpPKUBAJIO DPA3BUTHE KJETOYHOM TEOPHH C MO-
MeHTa HAYajia M3YyYeHUSA KIEeTKH?
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§ 5. XMMMYECKMIA COCTAB KJIETKM

XHUMHYEeCKMil cocTtaB KiaeTku. llo
XUMHYECKOMY COCTABRY KJIETKH pas-

1. 410 Takoe xumuHeckun 3ne- HBIX OPraHH3MOB M Jajke KJeTKH,
MeHT? BEINOJMHAKINE pasaudHble (QyHK-
2. Kakve BellecTsa Ha3blBaloT HEOP- oMM B OLHOM MHOTOKJIETOYHOM Op-
raHW4YecknMn? opraHudeckumm? | TaHH3Me, MOTYT CYIIEeCTBEeHHO OTJIH-

4aTeCda APYTr OT Apyra. B To ke Bpe-
MA pas3Hble KJETKH BKJIOYAIOT B
ce0si NpaAKTHUYECKH OJHH H Te Ke

- . — XHMHYEeCKHe sJeMeHTwhI. CXOACTBO

3JIeMEeHTAPHOTO0 XHMHUYECKOI'0 COCTa-
Ba KJIETOK PasHBIX OPraHU3MOB J0KAa3bIBAeT €AHHCTBO YKHBOM IIPUPOIHI.
Bmecre ¢ TeM HeT HH OJHOrO XMMHYECKOTO 3JIEMEHTA, COAEPIKAIIErOCs
B JKMBBIX OpraHH3MaX, KOTOPBIA He ObLI OBl HailfleH B TeJlaX HE:XKHBOH
OPHPOJEL. JTO YKa3blBaeT Ha OOIHOCTH KHUBOW W HEKMBOH IIPUPOJLI.

OJIeMeHTHI, BXOJAIINE B COCTAB OPraHU3MOB, MOTYT GBITH COCTABHBI-
MM YAaCTAMH MOJEKYJ PasHOOOpDA3HBIX HEOPraHHWYeCKHX M OpraHudec-
KUX COefWHeHMH smubo HaxoauThcs B dopme momos (K', Na®, Ca?',
Mg**, CI', HCO;", H,PO, , SO,* u ap.). Coexunenns asora, docdo-
pa, KaJpnud H APYyrue HeopraHWYecKHe BeIecTBa HCHOJIL3YIOTCSH IS
CHHTEe3a MOJIEKYJI OPTaHWYECKHMX BEeIIleCTB.

CooTHOmIeENe XMMHUYECKHX JJIEMEHTOB B KJETKAX PASIAYHO
(puc. 4). Tak, npumepHOo 98% OT Macchkl TI000H KJIETKH IPUXOLHATCH
Ha YeTsIpe dneMeHTa: Kucaopon (72%), yraepox (15%), Bomopon (8% )
u asor (3%). Okosno 2% OT Macchl KJIETKM HTPUXOTUTCA HA CJELYIO-

e BOCEME 3JIEMEHTOB: KaJui,
.chnopon. Haqlpnfi, KaJgbIlHil, XJIOp, Mar-

HHUH, eae3o, ¢ocdop u cepy.
@ Yrrepon OcrasbHBIE XUMUYECKHEe a/IeMeH-

ThI COJEPKATCA B KJIETKe B Kpaii-
He MAaJIOM KOJIHYeCTBE.

¥Yruepoa BXOOHUT B COCTAB BCeX

.Aam opraEvdecKux coemamHeHuil. Ero
ATOMEI CIIOCODHBI OOPA30BBIBATH

(OK,Na,Ca,Cl, TEHMOYKH IPAKTUIECKH J000MH
Mg, Fe,P,S OJIWHBI. YTIJIepojHBIE IeIOUYKH
obecrieurBalOT MHOroo0pasHwe op-

Puc. 4. TIpoUeHTHOE COOTHOLIeHWe TaHHYECKHUX coeguHeHWi. MHo-
3NEeMEeHTOB B KJeTKe rue OpraHuvYecKHe COeJuHEeHHd,

3. KakoBa ponb BOMObl B XXMUBbIX
OpraHnM3Max?

@ Bonopon
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OCHOBbI LINTONOTM — HAYKU O KJTETKE

BXOJAIIME B COCTAB KJIETOK, Xa-
paKTepuayioTcs OOJBIIUM pasme-
poM Mojekya. Taxkue Makpomo-
JeKyJbl OOBIYHO COCTOAT H3 IIO-
BTOPAIOIIAXCH, CXOAHBIX IO
CTPYKTYpe COeJAMHeHUi. ITH co-
eqWHEeHUA IIOJYYUJIHU HaszBaHHe
MoHOMepo6 (rped. monos —
onusn). O6pa3oBaHHYI MOHOMEpPA-
MH MAaKPOMOJIEKYJY HAa3BEIBAKOT
noaumepom (rped. pély — MHO-
ro). MoJsieKy1a IOJIMMEpPa MOXKET
COCTOATH M3 MHOTHX THICAY CO-
eIUHEHHBIX MeEMXIy co00i MOHO-
MEpOB, KOTOpPbIe MOTYT OBITH ONM-
HAKOBBIMHU (pHC. 5, a) UIM pas-
HEIMH (pHC. 5, 0).

MoHOMEpbI

6

Puc. 5. NMonumepsbl, coctoflune 13 oau-
HakoBbIx (@) u pasHbix (6) MoHOoMepos

ITonumMepsl, BXOAAIIHE B CO-

CTaB KJETOK, Ha3bIBAIOT OMOJOTHYECKMMH IIOJIMMEepaMH HJIH OuonoJu-
mepamu. CpoiicTBa OMOIIOJIMMEPOB 3aBHUCAT OT CTPOEHHA HX MOJEKYJI:
OT 4YHCJIa B pasHooOpasuA MOHOMEDPHBIX 3BEHBLEB.

Poasr HeopraHMYecKMX M OpPraHMYeCKHX BellecTB B KieTkKe. Cpenm
HEeOPraHMUYEeCKWX BeIeCTB KJETKH HA MePBOM MecTe II0 Macce CTOUT
Boga. Tax, B OakTepHaJbHBIX M JXHMBOTHBIX KJETKAX €€ coJep:KaHue
cocraBasier npumepao 70%, a B pacrurensubix — 90%. B opramms-
Me UYelOBeKa Ha AOJI0 Boabl mpuxoautca 65% . Boma BuImoaHAET
MHOKeCTBO (DYHKIHIl: coxpaHeHHe 00bEMA U YOPYTrOCTH KJETKH, PacT-
BOPEHHE PAas3AMYHBIX BellecTB. B KiaeTke GOJBIIAS YACTh XMMHUUYECKHUX
peaxiHii mpoTeKaeT B BOAHBIX pacTBOpax. Yem BbIllle MHTEHCHUBHOCTH
obMeHa BellecTB B TOHM HMJM WHOH KJeTKe, TeM OOJbIIle B Hei comep-
JKHUTCH BOJIEIL.

¥raeBoapl, WIH caxapHUIbl, BXOJAT B COCTAB KJIETOK BCE€X JMHBBIX
opranuamoB. CBoé HasBaHME OHH IMMOJYYUIH IIOTOMY, YTO yV OOJBIINH-
CTBA W3 HHUX COOTHOIIEHHE BOZOPOJa M KHCJIOPOAA B MOJIEKYJe TaKoe
JKe, KaK U B MoJjeKkyJe Boabl. Ob6miasa dopmyna yriesomos — (CH,0),,
rae n — IeJioe YHCJI0O He MeHbIle 3, Hanpumep opMyJa 2AK03bl —
Ce¢H,;04. OcHOBHAs (QYHKIHA YIIeBOAOB — sHepreTuueckad. IIpm mx
(hepMeHTATUBHOM pacllell/IeHMH W OKHCJIEeHHUM BBIAefdeTcdA 3Heprud,
KoTopas obecledywBaeT KHU3HeIesATeIbHOCTh OPraHH3Ma.

QueHb BAYXKHOM ABISETCA TAKJKe CTPYKTYPHAHA, MJIHM CTPOUTENLHASA,
dyHKOUA yraeBoAoB. CioxHBIE yrieBoibl (IIOJHMcaxapHubl) BXOAAT B
COCTAB MEJKKJIETOYUHOI'O BeIecTBa KOMKH, CYXOMHUIHH, XpdAlleH,
IpUAABAA MM IIPOYHOCTE M 3JACTHUYHOCTD.
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JIunuas: (rpeu. lipos — KHp) — OBIIMUDHAA TPYNIA XKUPOB U KH-
POTIOOGHEIX BeIeCTB, KOTOPHIE COAEPIKATCA BO BCEX JKMBBHIX KJETKAaX.
Onu npakTHYeCKH HEPACTBODHMBLI B BOJE, HO XOpOIIO PACTBOPHMBI B
OpraHu4YecKHx pacTBopuTensx (O6eHsuH, xjaopodopm, sdup u aAp.).
HauGosee mpocTeie U IIHPOKO pPaCHpOCTPAHSHHEBIE JIMITUABI — HCUDDL.
OnHa 3 OCHOBHEIX (DYHKIHIl KMPOB — sHepreTudeckas. JKHDHI JaioT
sHepruu B 2 pasa OoJsblne, 4eM YIJeBOAbI, B3ATHEIE B TOH JKe Macce.
Kpome Toro, munmujsl BBINOJHSAIOT 3AIUTHYI M PEryJIATOPHYIO (YHK-
nuu. Muorue nmpomssoguble aUOUAOB (Hanpumep, sutamuasl A, D, E)
YYacTBYIOT B OOMEHHEIX IPOIECCaX, IIPOUCXOISAIINX B opraHusMe, BBI-
NOJIHAA PEeryiaaTOpHYVI0O QYVHKIIMIO.

Benkm — camble MHOrOYHMCIIEHHBIE CPEAW OPraHMYECKHX BEIleCTE.
9to Hamboslee pasHOOOpasHEBIE, MMeOIIHEe Ba)KHellllee 3HAUEHHWE GHO-
nonumMepel. MoHOMepaMH 0Ge/IKOB ABIAIOTCA aAaMHHOKHMCIOTHI. Becko-
HeuHOe pasHooOpasme GeJIKOB CO3JaéTcs 3a CUET pPA3IMUYHOTO COYEeTa-
HuA Bcero 20 aMMHOKHCIIOT.

Basueiimmumu (QyHKIuAME GETKOBBIX MOJIEKYJ SBIAAIOTCA: CTPYK-
TypHas (cTpouTenbHAad), (DePMEHTATHBHAMA, PETyAATOpHAA (FOPMOHAIL-
HasA) ¥ TPAaHCOOPTHAHA.

HyxknenHOBBIE KMCJIOTHI COIEPKATCA BO BCEX KJETKAX, 3TO CAMBIE
KPYIHEIE MOJIEKYJIbI, KOTOpPble 00pa3ylT KHBhle OpraHusmsbl. HyKie-
HHOBBIE KHCJIOTEI IIPEACTABJIAIOT COO0M eIUHYIO CHCTEMY, HAIIPABJIEH-
HYI0O HA XPaHEHHE W Deau3alHIi0 HACJeACTBEHHON HMHMODPMALMH Yepes
cuHTe3 OeJKOB B KieTKe. B KJIeTKax MMeercs ABa THIA HYKJIeHHOBBIX
KHCIOT: dedoxcupubonyrneunosas kucaoma (JHK) u pubonyraeuno-
easa wkucaoma (PHK). Onm saBaAoTca OHOMOJIMMEpPAMH, COCTOAIIMMM

M3 MOHOMEPOB — HYKJIEOTHIOB.
Kaxaerii HyKJIEOTH COCTOMT U3 TPEX KOMIOHEHTOB, COeJMHEHHBIX
XUMHYECKUMH CBA3AMH. DTO — Q30MUCMOe OCHO8aHUe, yzaeeod (pu-

fo3a nnu desokcupubosa) U ocmamokx ocpoproil Kuciomel. AsoTuc-
Thle OCHOBaHUA (A0eHUH, 2YAHUH, YUMO3UH, MUMUH W Ypayua) omupe-
JeNAT TUI HyKJeoTHaa: adernunossiii (A), eyanunosoiii (T'), yumudu-
aosviir (L), mumudunossiii (T), ypayunossiii (V).

Kamxnasa nens [[HK unun PHEK sBasercs DOMHHYKIEOTHIOM, COCTO-
ANIAM M3 HECKOJIBKHX JECATKOB THICAY HYKJIEOTHIOB.

HyrxmeoTuasl Takike ABIAIOTCHA CTPYKTYDPHON OCHOBOM IIEIOr0 pAna
BaYKHBIX [JIA JKH3HEJEeATEeJbHOCTH KJETKHM OPraHMYeCKUX BeIecTs.
K Tmaxkmm COeIJHEeHHUAM OTHOCATCHA BBICOKO3HEPreTHYEeCKHEe COoeIHHe-
HUA, Hanpumep adenosunmpugocpopran kucroma (ATD) — yuusep-
canbHBIHl XPAHWUTENb W MEPEHOCUHMK IHEPIUH B KJETKe.
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Moa naGoparopun

Bce aleMeHTHI IO CONEPIKAHUIO B JKHBBIX OPraHU3Max pasienfdior
Ha TPHW I'PYNIEL:

e makpoaaeMedTHl (10 0,001% oT Macchl KJETKH);

e muxpoanaemenTtsl (ot 0,001 mo 0,000001% oT Maccel KJIETKH);

e yaeTpaMuKpoaseMeHTHl (He Gomee 0,000001% oT Macchl KIeTKH).

DdIeMeHTHI, BXOAANIHE B COCTAB KJIETOK OPraHu3MoB, %

MAaKp03JIeMeHThI MHKPO3JIEMEHTBI | YJIbTPAMHKDPO3JeMeHTHI
Kucaopon 65—75 Bop Vpan
Vraepox 15—18 KobGanbT Papguit
Aszor 1,5—3 Mennb 3osoTo
Bomopoxn 8—10 Moaubaen Pryrs
Marsanit 0,02—0,03 ITnak Bepunnuii
Kamnit 0,15—0,4 Banaamit ITeauit
Hatpuin 0,02—0,03 Hon Cenen
Kanenuit 0,04—2,00 | Bpom
Hemnezo 0,01—0,15
Cepa 0,15—0,2
Docgop 0,2—1,00

Kakve XWMWYECKMe 3NeMeHTbl BXOAAT B 0 l Yrnesogel. o
COCTaB KNeTKn? Jinnugsbl.

KakoBa posb BOfbl B KneTke? benkn.

Kakue dyHKUMW BLINONHAIOT YyrNeBodbl B KIeTKe? AMUWHOKNCNIOTHI.
Kakune dyHkuMM BenkoB Bam M3BECTHbI? HykneuHoBbie
KakoBa ponb HyKNeWHOBbLIX KMCOT B KneTke? KMCITOTBI:

Kakylo dyHKUMIO BbINONHAET AT(D? AHK n PHK.
ObbACHUTE, MOYeMy CYMTAIOT, YTO yrnepos CocTas- Hykneotugsbl.

NAET XUMUYECKYIO OCHOBY XW3HM. ATO.

G005 TToueMy MOMKHO yTBEDMKAATh, YTO XUMHUYECKHH COCTAB
KJETKH CJYXKHUT A0KAs3aTeNbCTBOM €JMHCTBA »KHUBOM
IPUPOALI U OOIIHOCTH XMBOH M HEKHBOH IPHPOABI?




§ 6. CTPOEHME KJIETKM

Kaerounsie wmemOpamsr. Kiaerku,

o HeCMOTDPA Ha CBOM HebOJIbIIHe pas-

1. KakoBbl OCHOBHbIE KOMMOHEHTHI MepBI, MMEIOT CJOKHOEe CTpOeHHe
nobow knetkn? (puc. 6). O6s3aTeLHBEIM KOMIIOHEH-
2. OT 4ero 3aBMCAT OCOBEHHOCTM TOM JIIO0OH KJIETKH SABIACTCH NJA3-
CTPOEHUA KJETOK Yy Pa3sHbixX mamudeckasn MEMﬁpaHa, oTaes a0~
OpraHu3MoB? . 1ad eé or BHelnHe# cpenbl. OHa uMe-
eT TonmuHy 8—12 HM H ImOcTpoeHa

U3 JBYX CJIOER JIMIIHAOB, B KOTODBIE
NOrpyKeHbl MHOTOYHCIEeHHBIE MOJEKYJIbl MemOpanHbix Oenros (puc. 7).
dAapo — BakHeilmas cTPyKTypa KJIeTKH. fIApo oTAeseHO OT IUTO-
IJIa3Mbl AflepHOi obosoukoil. OHO odopMiIAeT reHeTUYECKHUl ammaparT
KJETKH M IpefcTaBiadeT coboif cBoeoOpasHBIH HEHTP VIPABIEHHUA U
XpaHUIHINEe HacJeJCTBeHHOH uHopManuu. B aape moxanuzosaso 6o-
nee 90% xuaerounoit [JHK. Comepsxumoe fapa HA3BIBAIOT KAPUONILAS-
Mmoil. B Hell pacmosaraiTcsa XpPOMOCOMBI ¥ SAAPBINIKH.

IIuTommazMa — 3T0 BHYTPEHHEE COIEDPIKHMOE KJIETKH, MCKJIIUAd eé
AnepHBId annapar. OCHOBHOe BeIECTBO ITUTOILIASMEI IIPEACTABJIAET CO-
00i1 rycroil GecrBeTHEIII pPAaCTBOP, OCHOBY KOTOPOTO COCTABJIAET BOZA
(70—90% ot obmeit maccel). B HéM comepkutca MHOro GelIKOB, BCTpe-
YaoTCcA TaKKe JHUOHABI H
pPasIHYHBIe HeOopraHWYecKue
coeuHeHUA. B LuTONIIa3zMe
Mnasmatvdeckas IIPOTEKAIOT MHOTOYHCIIEHHBIE
MeMGpaHa fUOXMMHUECKHEe PeaKIuyu H
COIepIKaTCA pasIuYHbie opra-
HOMAE KjeTKH. lluTommasma
TIOCTOAHHO IlepeMeIlaeTcs,
YTO XOPOIIO 3aMEeTHO [0 ABH-
JKeHHI0 OPraHOMI0B IpH HAaO-
JIOIEHHH KJETKH B CBETOBOM
MHKPOCKOIIL.

Opranouasl KJIeTKH H HX
¢dyarnun. Cpeny OCHOBHBIX
OPraHOMIOB KJIETKH DAasiiu-

SHOONNA3MATHYECKAS 4apT pubocoMbl, dHAOILIAZ-
ceTb MAaTHYECKYIO CeTh, KOMILIEKC
TonpmEu, MUTOXOHAPHUHA, JIH-
Puc. 6. CTpoeHWe KneTku 30COMBI, ILJIACTHIBI.

LUutonnaama
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Monexynel

ApepHas obonoyka
nMnngoe ~an

Monoctu

e/

b

Monekynel .
Genxofsy /o~ S\ PuBocomsi,
CoboaHble £
ABGCOMB NPUKPEnEHHbIe
P K MembBpaHam
Puc. 7. CxeMa CTpoeHWA mMemMbpaHbl Puc. 8. Cxema CTpoeHus 3HOOMNa3MaTH-

YecKoW ceTu

Pubocomel — opraHoH/AbI, HEOOXOAMMEIE KJETKe IJId CHHTe3a Oelaka.
HUx pasmep cocrasasier npuMmepHo 20—30 M. B KiIeTKe X HacUMThIBA-
eTcd HEeCKOJIBKO MHJIMOHOB. PHOOCOMBI COCTOAT W3 ABYX CYOBEIHHMIL
bonpiiol u Manoi. PubocoMmer dhopMupyIOTCA B 0GJIACTH SAPBIIIEK, a 3a-
TeM 4epe3 AAePHBIE MOPHI BHIXOAAT B I[ATOILIA3MY.

Jduponnasmaruyeckas cers (IIIC), unm sndonaasmamuueckuil pe-
mukyaiym, npeicTaBageT coDoH cHCTEMY KaHAaJbIEB H IIOJOCTEH
pasiaudHOi (hOPMBI M BeIWYMHEBI (pHC. 8), IPOHUSBIBAIONIMX I[MTOILIAS-
my knetrku. IIIC obpasoBama mMeMOpaHOH, KOTOpas HMMeeT TAKOe e
CTPOEHHE, KaK M ILIasMarTudeckas meMmOpana. PasnwuuaroT zradkyno u
wepoxosamyw (zpanynapryro) IIIC. Ha mosepxmoctu riaaaxoit IIIC
HIET CHHTEe3 YIrJIeBOJOB M JHUIHAOB. Ha IOBEPXHOCTH IIEPOXOBATOMH
IIIC pacrnonokeHo MHOMKeCcTBO pubOCOM, MO3TOMY HMEHHO 3Jech CHH-
Tesupyercsa GONBINHHCTBO GelKOB. BemjecTsBa, CHHTe3HMpOBaHHBIE HA
membpanax SIIC, mepeHocsiTcs BHYTPhL TPyOOUeK DPETHKYJIyMa M IIO
HHM TPaHCIIOPTHDPYIOTCA K MeCTaM HAKOIIJIEHWA UWUJIH MHCIIOJL30BAHHUA.

Kommnueke (anmapar) I'oaeasku — 39T0 cucTeMa IIHCTEPH, B KOTOPHIX
HaKAaIlJIMBAIOTCA BeIllecTBa, CHHTE3MPOBAHHBIE KJIETKOH. 34ech Xe 5TH
BelllecTBa IIPeTepPIeBalT AajbHeHInue OMOXUMHYECKHE IPeBPallleHud,
VIIAKOBBIBAKOTCSH B MEMﬁpaHHLIe ny3bIDBKH H IIepeHOCATCHA B Te MecTa
OUTOILIA3MBI, TJeé OHM HeOOXOAMMEBI, MJIH JKe TPAHCHOPTHUPYIOTCHA K
KJIeTO4YHOIi MeMOpaHe W BBIXOOAT 3a Opejenbl KJIeTKH. KoMmiekc
lonmbaxxu nmocrpoen m3 mMeMGpaH W pacrnoyoxen pagom c¢ IIIC, Ho He
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cooOiaercsa ¢ eé kanaaamu. Iloaro-
My BCe BeIIecTBAa, CHHTE3WPOBAHHEIE
Ha memOpanax IIIC, mepenocsarcs B
Komniekce odbpmxu BHYTPH MeMO-
PAHHBIX NY3BIPBKOB, KOTOpbIE OT-
noukoBeiBaiorea ot IIIC m zaTtem
caIMBawTCA ¢ Komiexcom [oasn-
xu. Emé omma BaxkHasds (PYHKOUA
KoMmnaexca Ionpaskum — cOopka
MeMOpaH KJIETKH.
JinzocoMel — MeJIKHe MeMOpaH-
JIHK HEBIE TYy3BIPBKH IHaMeTpoM
0,4—1 MEM, Ka)XOBIH H3 KOTOPBIX
Puc. 9. CxeMa CTPOEHWSA MWUTOXOH[ - MOJKEeT cojiep:xaTb oKogo 50 BHIOB
pyn NUIeBapUTENbHEIX (DEPMEHTORB, CIIO-
COOHBIX paCINeNaATh OeJIKH, YIrIeBo-
IBbI, JKUPBI, HYKJEHWHOBBIe KHCJIOTHI. Bce 3TH (hepMeHTHI HAXOAATCA B
JIU30COMax B HEAKTHUBHOM COCTOSAHMM, MHadye OHHM Obl pPas3spyLINIH
mMeMOpaHy JHM30COMBI, BBINLINA B IIHTOILIA3MY M PACIIENHIH COLEPIKH-
Moe caMoil KJeTKu. POpMHDPYIOTCA JH30COMbI B KoMmekce I'oabaxu.
Muroxouapuu (rped. mitos— HUTH B chondrion — 3EépPHBIIIKO) —
OpraHOHMIBI, YYACTBYIOIINE B dHEPTEeTHUECKHUX IIpolleccax KjaeTKu. OHm
3amacaroT sHepruio B Buje ATd. dopmMa MHTOXOHIPHUH MOXKeT OBITH
pasnuYHA: OBAJbHAA, HUTEBUJHAA, ITAJOYKOBUAHAA. MHUTOXOHAPUH 00-
pasoBaHbl ByMs memOpanamu (puc. 9). BHemHsas memOpaHa riagkas,
a BHYTpPeHHAA 00pasdyeT MHOIOYHCJEHHBIE BBINAYHUBAHUA — KPUCTbL,
uMeInue O0OJILIIVIO MIOBEPXHOCTE. B KPUCTHI BCTPOEHEL (DEPMEHTEI, KO-
TOpBIE YYACTBYIOT B IpPe00pa30OBaHHHM ITHTATEJbLHBIX BEI[ECTB B 9HEpP-
ruio AT,

HapyxHass BHyTpeHHsas
membparna memGpana

PasznuuyHble OPraHUBMEI H Ja’ke
pPasIWYHBIE TKAHU MKUBBIX OPraHU3-
MOB COJep:KaT pasHoe KOJHUYEeCTBO
MHUTOXOHADPHUH B KaeTkax. Hanpwu-
Mep, CIIePMATO30HM]] UMEEeT BCEero Of-
HY MHTOXOHJDPHIO, a BOT KJETKH IIe-
YeHM — [0 HECKOJIBKHUX COTEeH MUTO-
:gayg;;?; xouapuii. KonmwuecTso 1'v‘mToxon,u;pm‘»'I
: B KJeTKe 3aBHCHT OT eé Bo3pacTra: B

BHyTpeHHSS MOJIOABIX KJIeTKaX MHUTOXOHAPHH ro-
pasgo OoJabllle, YeM B CTaperIux.
MuTOXOHIAPHUHU COAEepPaT coOCTBEH-
ayio JIHK, uro mossoaser um ca-

membpaHa

Puc. 10. Cxema CTpoeHWs xno-
ponnacta
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MOCTOATEebHO pasMHOXKaThca. Tak, Iepel AejleHHeM KJIEeTKH UHCIO0
MUTOXOHAPHIH BO3pacTaeT TakuMm o0pasoM, 4TOOBI HX XBATHJIO HA /BE
KJIETKH.

IlnacTuasl — OPraHOMABI PACTUTENIbHBIX KJeTOK. VICKiaioueHHe cO-
CTABJIAIOT TOJBKO KJIETKHM HEKOTOPEIX IPOCTEMINIHX, TAKHe, KaK JBIJIe-
HA 3eJIéHAd W BOJIBBOKC. Kak W MHTOXOHIPHH, IJIACTHABI UMEIOT ABY-
MeMOpDaHHYI CTPYKTYPY H COOCTBEHHBIN reHeTHUYeCcKHi amnmapar.
TInacTuael MOAPA3HelsAT Ha 3eJ€Hble XJA0pPOnJacmbi, COAepKallne
xJ0poduI; IBETHBIE XPOMONAACMbL, COAEePKAINe KPACHbIE, OpaHke:
Bble M (DHOJIETOBble NUIMEHTHI, U GeclBEeTHBIE JelKOoNn1acmbl, BHIIOJ-
HAIONIAE B OCHOBHOM 3amacatomue (GyHEKuu. XJI0POIIacThl (puc. 10) —
opraHOMBI, yudacTByiomue B QorocurTese. Ilox HADYKHOU TIIagKoH
MeMOpaHO# HAXOAUTCHA BHYTDEHHss, CKJIagIaTasd memOpana. XJopomn-
nacTel comepsxkat coberseHnyio JHK u pubocomsl.

IlnacTugsl MOTYT B3auMolpeBpamaTrbkea. Tak, XJI0PONJIACTEI crocob-
HBl [IePeXOJHTh B XPOMOILIACTBI, & JIEMKOIIACTH — B XJIOPONJIACTEI.

Kakoe cTpoeHue vmMeeT MembpaHa Knetkiu? 0 fippo. o
Kakne yHKLMKM OHa BLINONHAET? Xpomocoma.

Kakosa dyHkuWs fnpa B kneTke? Anpbiwky.

YTo TaKoe LMTOMNasMa W1 Kakosbl €8 (yHKLWM? OpraHoupabi.
Kakosbl dyHKUMK prbocoM? Pubocombl. 3M1C.
Jokaxute, 4to ocobeHHocTn cTpoerusa 3MC Komnnekc
CBA3aHbl € €8 PYHKLUMAMN. Fonbgxn.

Kakue hyHKUMM BbINONHAET Komnnekc Monbaxm? Jlnzocombi.

YeM MOXHO OBBACHWTL W3MEHeHWe OKpacku MuTtoxoHapun.
NNCTbEB OCEHbIO W MNOAOB MPW UX CO3peBaHumn? Mnactuas!.

MuToxoHapuKM 0DpasHO HasblBaIOT CUNOBLIMMK 0
cTaHUMAMKU KneTku. Mcnone3ys pucyHok 9, onuwin-
T8 0COBEHHOCTU CTPOEHWS MUTOXOHOPWUA B CBA3W C
WX (DYHKUMAMW B KNETKE.

Kaxoit on;;i!r, MOJXHO IPOBECTH [Jisi TOr0, YTOOHI J0Ka-
3aTh poab aAzpa B kiaerke? Ilpenmosxmre OOBEKT HC-
cJeoBaHUSE ¥ COOTBETCTBYIOI[ME METOXBI.




§ 7. OCOBEHHOCTM KJIETOYMHOIO CTPOEHMA
OPrAHM3MOB. BUPYCbI

BCNOMHMWTE

1. Kakve uapctBa XuBbIX Cyllecrs
Bbl 3HaeTte?

2. Kakoe nuTaHWe Has3biBaloT aB-
TOTPOPHLIM, @ Kakoe — reTepo-
TPO(pHbLIM?

3. Kakue bGonesHn MOryT Bbi3siBaTh
BUPYChI?

CTBEHHO B ITMTOILJIasMe.

KneTto4Hasa

membpaHa
Pubocomsl

Konbuesasa JHK

KryTtukun

YEeCKOW KNeTkn

B zaBHCHMOCTH OT HaIWYUA UIHU OT-
CYTCTBHUsI SAApa pPA3JHYAlOT [IBe
GoJsblIMe TPYNOBI KJETOYHBIX Opra-
HHU3MOB -— HaANApPCTBO JYKAPHOTHI
(AgepHBIE), MMeHIIHe B KJETKAaX
oopMJIeHHOe AP0, W HAAIAPCTBO
IIpoxapuors! (GeawbagepHbie) (rped.
caryon — sApO).

OcoGeHHOCTH CTPOEHHA KJIETOK
nporapuor. IIpoxapuorsr — pgpes-
Heliliue opraHu3Mel Ha 3emie. Cpe-

AU IPOKApHOT BBIAENAIOT IapcTBo BakTepum m maperso Apxew.
IIpokapuoTel, Kak cjlegyeT M3 UX HA3BAHUSA, HE UMEIOT B KJETKAX

otdopmerHOrO AApa. EquncTBenHas koasnesas mosnexyra JTHK, obpa-

3yHOlas MeHeTHYeCKHH alnapar MPOKapHOT, PACIOJATAeTCA Helocpen-

KieTku npokapHoT, KaK M KJIeTKH 3yKapHOT, MOKPHITHl ILIA3MATH-
4ecKoil memGpanoii. Ho y mporapuor miasmarumueckasa meMmOGpaHa 06-
pasyer MHOTOYHCJ/IeHHBIe BIAYMBAHUA BHYTDPh KIETKH — Me30COMbL.

Ha mux pacnonaraimorca ¢ep-
MEHTHI, obecrmeumBalOIIHe pe-

Livtonnasma Kancyna  axmum obmena BemiecTB. Ilo-

BepX IJaasMaTH4YecKoH mMeMO-
PaHbl KJETKH TPOKapuor,
KaK OpaBHJIO, TOKPBITEI TBED-
JOH KJAemouHOlL CcMmeHKOoll,

MesocoMbl  cocTosmedr M3  yIrJIeBOLOB

(puc. 11). KiaeTkn MHOTHX

Mnasmarnyeckas GaxTepuil mMoBepx KJIETOYHOH

CTeHKH HMeIOT TakKXe CJIH-
BUCTYIO KANCYALY, BAl[AINAIO-
OIyI0 WX OT BBICHIXaHHUHA.

B nuronnasme mpoxapuo-
THYECKUX KJIETOK HET MHTO-
XOHApPHH, maactux, OIIIC,
KoMn-jexkca IoJdbI:KH, JHU30-
com. Ux yHKUMH BBINOJIHA-

Puc. 11. Cxema cTpoeHus npokapuoTu- T MesocoMbl. MHOra KiaeTKn

IPOKapUuoOT MMEeT HKIYTHKH.
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Kneto4Has MnaamaTtuyeckasn
CTeHKa MembpaHa

Anpo

AopbIWKO

Bakyone Xnoponnact Uwutonnasama
a 6

Puc. 12. CrpoeHue pactutensHoi (a) m (6) XMBOTHOWM KneTok

OcofeHHOCTH CTPOEHMS KJeTOK 3ykapuor. K sykapmoTraM OTHOCAT
IIpeAcTABUTENeH IIAPCTB PACTEHUM, *KUBOTHBIX M rpubos. HecmoTpa Ha
OYeBHUIHBIE PA3JIUYHA, B CTPOEHHMM KJETOK JTUX OPraHU3MOB MOMKHO
00HADPYKUTh MHOIO CXOAHBIX Yepr. Tak, Bce DYKAPHOTHYECKHe KJeT-
KM COIep:KaT sAp0 ¥ TAKHe OpraHouibl, Kak MutoxoHapmnu, IIIC,
KoMILIEKC IOJIBI)KH U JIH30COMEI.

PacrurensHasa Kjaerka (puc. 12, a) moBepx miaasMaTHYeCKOH mMeMO-
PaHLI UMeeT KJETOYHYIO CTEHKY, COCTOAINYIO M3 IeJII0JIo3el. KiaeTou-
Hasg CTEHKA 3alHIlaeT COoJepXHMoOe KJeTKH u obecmedmBaer e
MOCTOAHHYIO (popMy. ¥V KHBOTHOM KiaeTKH (puc. 12, 6) KIerouyHas
CTeHKA OoTcyTcTByeT. PacTurenpHble KJETKH, KaK IPaBHIO, HMEIOT
OoJsiblllve 8aKYyO/UL — TIOJIOCTH B IIMTOILIA3Me, 3allOJIHEHHBIe KJemoy-
HblM COKOM W OTpaHMYEHHble MeMmOpaHoil. MMHOrza BakyoJb pacmoJa-
raeTcsa B IEHTPe KJIeTKU W OTOABHUTaeT AJpo K nepudepuun. B KieTkax
pacTeHUIl CONEPIKATCA TAKIKE DPA3JMYHBIE IJIACTHIBI.

T'pulel, KaK ¥ KUBOTHBIE, — rerepoTpodsl. OHE NHUTAKTCA NOTOBHI-
MM OPraHMYEeCKHMHU COeIUHEHHUAMH, I03TOMY HMX KJIETKH He COIEepPIKAaT
mnactug. ¥ KJIeTOK rpuboB mOBepx ILIasMaTU4YecKOH MeMOpaHBI, Kak
ny pac'reHni'I, HMeeTCHa KJIeTOUHAasA CTeHKAa, TOJIBKO COCTOHNT OHA U3 XHU-
TUHA, 4 He U3 LEJJIIJ03bl. 3alacHbIM IHUTATEJIbHEIM BEIEeCTBOM V T'DH-
60B sABIsieTCS YIrIIeBOA TIMKOreH, KAK y JKHMBOTHBIX, a4 He KpaxMal,
KaK y pacTeHHH.
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Bupycel. Ha pytemxe XIX—XX Bs.
Ob1I0 OOHApPY’)KEHO, YTO CYIEeCTBYeT
meneld pajx GosesHell pacTeHWi, XH-
BOTHBEIX W DakTepui, Bo3OyaIuTe I Ko-
TOPBIX MMEIOT HEKJIETOYHYIO IIPUPOIY.
ITH HEeKJeTOYHBIE OPraHMU3MBI OBLIN
Has3BaHBl BUpycamMu. BupycHbIe uyacTu-
IIbI NIPEeACTaBJISAIOT co00H MeabuyadIinue
(20—300 HM) cHUMMeETPUYHBIE CTPYK-
TYPEI, He HMeIOIIHe KJIEeTOYHOTO CTPO-
eHud (puc. 13). Kaxxaeiit Bupyc comep-
T, T— KUT HYKJIEHHOBYIO KHCJIOTY (IHEK
Kancua KucnoTa nnrx PHE), saknawuéHHy0 B 0eIKOBYIO
o6oJ0uYKy, KOTOPYIO Ha3bBIBAKOT
Puc. 13. Cxema CTpoeHus BUMpyca  KAIICHIOM.

Bupycer He cIOCOGHBI K CaMOCTOS-
TeNbHOU KU3HeNeATEeJNbHOCTH BHe KJeTKH. OHM MOryT IpOABIATH
CBOMCTBA KMBOTO, TOJBKO NPOHMKHYB B KJETKY M HCIOJb3ys eé pe-
CYPCBHI.

Ilocenascek B KJIETKaxX XKUBBIX OPraHU3MOB, BUPYCHI BHI3BIBAIOT MHO-
rie onacHele 3a00/leBAHHMA: y YeJOBeKa TI'PHII, OCIY, KOPb, IIOJHOMH-
eaur, Oemencrso, CIIM]] u MHOruMe Apyrue; y pacTeHHH MO3aWYHYIO
fonesHs Tabaka, TOMATOB, OTrypIOB, CKPYyYHBAHHE JHCTHEB; YV KUBOT-
HBIX AIYP, OTHYMI rpunn, MHQEeKIHOHHYI0 aHEMMIO Jomaxeil u ap.

3.

Mosa naGoparopun

Crpoenne KieTok

1. PaccMOTpHTE IOJ MHKPOCKOIOM TOTOBBEIE MHKPO-
IIpenapaTsl PACTHUTENLHBIX U JKHBOTHBIX KJIETOK.
. 3apucyidTe IO OZHOH DACTHTEJHLHON M >KHMBOTHOH KJeTKe.
IMTognummuTe UX OCHOBHBLIE YACTH, BHAMMEBIE B MHKDOCKOI.
CpaBHHUTEe CTpOEHHEe DACTHTENLHOH W KHBOTHOH KJETOK.
OHHpaHCL Ha HMeIiHecd y Bac 3HaHHA, cne.nai’rre BBIBOJI.
CpaBHHTE NOJIyYeHHBIe H300pa’KeHHUA ¢ PUCYHKOM 12 Ha
e.:81.
CrpenaiiTe BRIBOJ O CXOACTBE M Da3/MYMAX B CTPOCHHH KJjle-
TOK 3YKapHOT W IIPOKAPHOT.

R W N
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OTKpEITHE BUPYCOB. YUEHEIE HaUaI¥ NPUMEHSTH CJIOBO «BHPYC» IS
obosHaueHuss BozOyauTesneil MHMDeKIMOHHBIX OosesHell ¢ NEpBOH mOJIO-
punbl XVIII Beka. Ilo Mepe HaKoIJIeHHs cBeleHMI 06 aTux 3abojeBa-
HHAX CTAJ0 HCHO, YTO AAJIEKO HE BCe U3 HUX BEISBIBAIOTCA M3BECTHBI-
ME HA TOT MOMEHT BO30yaurenaMu (6aKTepHAMM, IPOCTEMINMMM WM
MHKpPOCKOIMYIeCKHMMHU rpubamm). Cunranocs, 4To Jo6oro Boabyanrens
WHOPEKIIMOHHOrO 3a60/I0BAHAS MOXKHO BBIZEJUTH M BBIPACTHTHR HA IIH-
rarensHON cpeme. OxHako B 1892 r. pycckuit 6momor Imurpuii Hocu-
oy WsanoBckuii (1864—1920) sxcnepuMeHTANbHO AOKA3aj, 4TO
SKCTPAKT IepeTépThIX JIHCTHEB pacTeHmii TabaKa, MOPAsKEHHBIX MO3a-
WYHOI G0Ne3HBIO, COXpaHAeT WH(PEKIIMOHHBIE CBONCTBA IIOCJ]E IPOIyC-
KaHUA uepe3 CHemUANIbHBIN GaKkTepuaJbHBIA (PUILTD, IOPBI KOTOPOTO
MeHbIIe WX pasMepoB. B 1898 r. rosurasackmit Mukpobuosnor Maprus
Beitepunk (1851—1931), nosropus sKcnepuMeHTsl VIBAHOBCKOro, IpH-
méJ K BBIBOAY, UTO HpPOMIEAIINi CKBO3b (PUALTD MHOMEKIMOHHBIA Ma-
TEpHal COAEPIKUT HOBYI0 (opMy MHpeKmmoHHOro Bo3Oyaurens. OH
WMeeT CBepXMAaJIble pasMephl M He BHIEH B CBETOBOH MUKPOCKOIL.

B macroamee Bpems onucano okoyso 500 BH0B BHPYCOB, IOpa)ka-
IOIIMX KJIETKM TO3BOHOUYHBIX KMBOTHBIX, U oKoJ0 300 BHpycoB pac-
ternii. HekoTopsle BUPYCHl YUacCTBYIOT B 3JIOKQUECTBEHHOM IepPepo-
DeHUH KJETOK M TEM CAMBLIM IIPOBOIMPYIOT OHKOJOrMuecKue saboe-
BaHHuA.

Yem 3yKapuoTbl OTMHAIOTCA OT NPOKapWOT? 0 JykapuoTbl. o

Kakosbl 0COBEHHOCTU CTPOEHMA MPOKapUoTK- . [MpokapurorTsi.

YeCcKoW KneTku? Bupycbi.

Yem pactuTencHas KNeTka OTNIMHaeTca OT XKUBOTHOW? Kancug.

1. Wcnone3ys TekcT Ha ¢. 31—32, cocraebte w

cpaBHUTENBHYI0 Tabnuuy «Crpoenne knetok rpvbos,

pacTeHUA M XMUBOTHBIX?.

2. OBLACHWTE, YeM BUPYCbl OTAWYAIOTCA OT OpYrux |

KUBbIX OPraHW3MoB. |

o G ; mp——

NOAYMAMWTE! Kaxoif OOBIT MOMXHO NPOBECTH A TOr0, YTOOEI

JOoKas3aTh poab aapa B Kjaetke? Ilpezsnmosxmre o6bexT
HMCCJIEOBAHNUSA H COOTBETCTBYIOIIME METO/LI.
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§ 8. OBMEH BELWECTB M NPEBPALYEHUA
SHEPIr'MM B KJIETKE. ®OTOCMHTE3

O6MeH BeIIeCTE M TNpeBpaleHHA
9HEepPrHH B KJeTKe. Bce oprammsmbr
HeIIPpepPBIBHO OOMEHHBAIOTCA BeIle-
CTBOM H JHeprHell C OKPYKamIeil
cpenoii. DHEPrusa HeoOXoLHMa Kaik-
IoH KJIeTKe, 4YTOOBI OCYIECTBJIATH
MHOI'OYMCJIEeHHBIE peaKOHH [pespa-

1. Kakve opraHuaMbl HasbiBaloT
ABTOTPOMHBEIMK?

2. Y10 Takoe AT®?

3. KakoBo CTpoeHue Xnoponnacros?

IeHNd BeIlecTB M OHOCHHTE3a Tex
IPOAYKTOB, KOTOPEIE OHA HCIOJIB3YeT AJIA IPOIECCOB CBOeH XKH3Heje-
ATEeJIbHOCTH.

B kJeTKe MOCTOAHHO NPOMCXOAAT IpOIEcCHl GUOCHHTE3a M paclaia
OpraHMYecKux coeauHeHui. Kak mpaBuio, mpoueccsl pacmaja ocyime-
CTBJIAIOTCA C yY4aCTHeM KHCJIOPOJAa, KOTOPBIA pacxoAyercs Ha OKHCIIe-
HHe OpPraHHMYeCKHX BemlecTB. JHeprusa AT® ucnosassyercs aaa sHep-
TeTHYECKHX B3ATPAT KJIETKH, B YACTHOCTH [JiA OOeclieYeHHA IPOIECcCoB
OuocunTesa. CuHTe3 U pacuaj NpPeACTaBJIAIOT coBOil IBe CTOPOHBI eIH-
HOr0 mpomecca o0MeHa BeIIeCTB M IPeBpAllleHHS JHEPIHH B KJeTKe —
MeTadoausma.

@otocunTe3. OCHOBHBIM MCTOYHWKOM JHEPTUHU A BCEX JKUBBIX CY-
IIeCTB Hallled IJIaHeTHl CJIYKHT COJNHEYHBIH cBeT. OJHAKO HEIOCpel-
CTBEHHO HCHOJIB30BaThk osHepruio CoJHIIA MOryT TOJABKO aBTO-
Tpo(HBIE OpraHuMsMbl. THIHYHBIMH aBTOTPOGAMH ABIAITCA 3€JIEHBIE
pacTeHusa. OHM caMM CHHTE3MPYIOT OPraHWYeCKHe BeIlecTBa, IOJIydas
U3 OKPYXKalUlel cpelbl YIJIEKHCJAbIH rad U BOAY. 9TOT Mpoliece HOoIy-
YHJI HasBaHWe (oTocHHTE3A.

B ocuoBe (orocuHTe3a JIEKUT NpeBpallieHue JHEPTHH CBETA B DHEP-
rui0 XuMu4ecKux ceaseil AT®, xoropas, B CBOW oYepenb, HaéT BO3-
MOZKHOCTE IPeBpAaINaTh YIJIeKHCJIBbIH ras B yrieBoAn! (rimokosy). B me-
JIOM Tponecc GOTOCHHTe3a MOMKeT OBITH IpEJCTaBJE€H B BHIE ypaBHe-
HHUA

6CO, + 6H,0 = C4H,,0, + 60,1

POTOCHHTE3UPYIOIUMH OPraHOUAAMU PACTEHMH CIYIKAT XJIOPOILIAC-
ThI, KOTOPBIE COJEP:KAT 3eJEHBIA MUTMEHT XJ0podHJa. DTOT OIHUIMeHT
obsanaer 0co00i XMMMYECKOH CTPYKTYPOH, KOTOpas HO3BOJAET eMy
yJaBIuBaTh 3Hepruw cBera. IIpomecc dorocuHTesa BKJIKOYAeT B cebsa
iBe IIOcCaenoBaTelibHbIe (ha3hbl: CBETOBYI0 M TEMHOBYIO.

Ceeroras ¢asza dorocuHTE3a NpOTEeKaeT Ha BHYTPEHHHX MeMOpaHax
xygopomnacroB. Tam mox amelicTBuem cBera obGpasyrorcsa GoraThle sHEp-



v&t*#htﬂu%mmw&&*ﬂhdu
OCHOBbI LIMTONOMMM — HAYKM O KITETKE

rueii Mmomexkyabl AT® ¥ MOHBI BOAOPOAA, HEOOXOZMMBIE JJIA IOCHERY-
joIIe TeMHOBOHM (ha3nl, CBA3AHHOHN ¢ (hHUKcamueldl yrjieKHCIOro rasa.

HeobxoguMblil IJid CHHTE3a IJIIOKO3bI BOZOPOZ obpasyercs B pe3yJib-
Tare (oroausa Boael. DoOTOAM3 — 3TO IIPOIleCC pacHaja MOJEKyJI BO-
et (H,O0 = H' + OH"), nporekarmomuii moj AedcTBHeM SHEPTHH CBeTa.
Taxum obpa3om, KHCIOPOX, BEIIEJNAIIIANCA B mpoiecce (orocuHTE3a
B aTMmocdepy, obpasyercsa B pesyjbTaTe (POTOJIHM3A BOJHL:

2H,0 ©%5- 4H" + 4e” + 0,1

Temuorana daza GoTOCHHTE3a MOKET OCYIIEeCTBIATHCA Oe3 Hemocpen-
CTBEHHOTO OCBeIeHHs H IIPOTEeKaeT B XJopomiacTaXx. B pesyiasrare
[eJIOTO PAa MOCJIeJ0BATENbHBIX OMOXUMHYECKHX IIpeBpallleHuil U3 yr-
JeKHCJIOro rasa @ Bogopoma obpasyercsa yIrieBoj — IJIIOKO3a.

Kocvmuueckaa poas torocuaTeza. DOTOCHHTE3 ABIAETCH OJHHUM M3
caMBLIX BajyKHBIX InpoieccoB Ha 3emue. OH o0ycroBiamBaeT NPHUPOJAHBIE
KPYroBOPOTHI YIJIEPOAa, KUCJIOPOLa M APYTHX 3JIeMEeHTOB, obecedmnBaeT
MATEPHANILHYI0 ¥ DHEPreTHUEeCKYI0 OCHOBY KH3HH Ha Halllell IiaHere.

C TouKM 3peHUsA NPOAYKTUBHOCTH HET HHM OJHOTO IIpolecca, KOTo-
pelif Mor 6bI cpaBHUTHCA ¢ doTocuHTe30M. PoTOCHHTE3Y MBI 00A3aHBI
TAKMMH SHEPreTHYeCKMMH pecypcaMu, KaK yTroJb.

PorocuHTE3 ABIAETCA €JHHCTBEHHBIM HMCTOYHHKOM aTMocdepHOro
Kuciopoma. sKM3HE BO BCEM CBOEM COBPEMEHHOM MHOI'000pasMu CMOT-
aa chopMUPOBATECA TOJIBKO Oaaromapsa mnpoiueccy (GOTOCHMHTEe3a, IpH-
BealneMy K 00pa3soBaHHIO KHCIOPOAHOM aTMoctephl H HAKOILIEHUIO Or-
POMHOH Macchl OPraHMYeCcKHUX COeNUHEHWI, CTARIINX OCHOBOM NUTAHHUA
O reTepOTPOQHBIX OPraHW3MOB.

Kakue crocobbl NUTaHWA Bam WM3BECTHLI? 0 Mertabonusm.
HTO CNy>XUT UCTOYHMKOM 3HEPTUK ONf CUHTE- @orocuHTe3.
3a ATD B Knetkax asToTpocos? ®oronus.

Yto Takoe OTOCUHTE3?
Otkypa Bepértca kucnopop, obpasylowuincs B npo- |

Lecce pOTOCMHTE3A?

1. O6bsACHUTE 3HaYeHWe Kaxaon asbl dhoTo- 0
CUHTE3a.

2. [okaxuTe, 4To (HOTOCMHTE3 Wrpaer B MNpUpoae
KOCMU4YECKYIo ponb.

o -- v U —— e

b —

AU i3 KakoBBl 0COGEHHOCTH NMHUTAHWA KJIETOK 3€JIEHBIX pac-
TeHNi, He cIocobHBIX K doTocuHTesy?
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B KiaeTKe IIOCTOSAHHO CHHTE3UPYIOT-
CA TBICAYM PA3HBIX OEJIKOB, BBINOJI-

1. W13 yero coctoaT monekyns! Hen- HAIIIUX Ppa3JInuYHble QYHKIHUH.
KoB? CuHTes GeJIKOB B KJeTKe HIET ¢ 3aT-
2. OT Yero 3aBUCAT CBOWCTBa Benka paroii snepruu AT®.
¥ BbINoMHAEMble UM hyHKLMI? Ilomartue o reme. CeoiicTBa Genka
eJeqIdAlTCcAd B oI B I
3. Yro Takoe Hykneotna? 2B Pe) SREYEl OUChenb
ero IMepBUYHON CTPYKTYpOii, T. e.

II0CJIeLOBATEIbHOCTEI0 AMHUHOKHCIIOT
B ero moJexkyiuae. MHbopmanus o
TePBUUYHOI CTPYKType OenxoB sakawdeHa B monexyiaax [THEK. THEK —
6uonosMMep, MOHOMEDAMH KOTOPOT'0 ABJIAKTCH HYKJIEOTHIABI. Moaery-
na JITHK cocTouT M3 ABYX CHHMPANBLHO 3aKPYYEHHBIX HOJHHYKJIEOTHU]-
HBEIX Hemneil. Takyo CTPYKTYPY, CBOMCTBEHHYIO TOJIBKO MOJEKyJaam
OHK, HaswiBaioT ds8oilHoil cnupanvio (puc. 14). YVuacroxk ITHK, xorto-
PBIA COZEpP:KUT MHMOOPMAIHUIO 0 CTPYKTYpEe OAHOro Genxa, HA3LIBAIOT
réaom. B kakaoit monexyne IMHK HaxomuTcs, KakK NpPaBHJIO, OYEHb
MHOT'O TI'€HOB.

I'emernuecknii kox. B monerynax JJHK samudpoBana Bca uHbOpP-
Manusa o0 opraHuaMe, Nepemalollascs IO HACJEACTBY CIAEAYIOIIUM II0-
KOJIEHUSAM, T. €. HACJeACTBeHHAs HHpopMamusa (e€ TakiKe HA3LIBAIOT
zenemuuecroir). 3amudporaHa (3aKOZMpPOBAHA) OHA B IIOCIELOBATENb-
HOCTH HYKJIeoTHA0B. Kask[oll aMWHOKHCIOTe B MOJIeKyJle OeJKa cOOT-
BEeTCTBYET IOCJIeNOBATENIbHOCTE M3
TpEX DPACHOJIOMKEHHEBIX APYTr 3a ApYy-
roM HYKJIEOTHUJOB B MOJeKyJe
IOIHK — xomom. Iloutm wammgas
AMHHOKHCJI0TA Kogupyerca OoJee
yeM OJHMM KomoHoM. Taxkyio cucre-
My 3anMcH HacjeicTBeHHON uHbOp-
MAIHHM HAa3LIBAIOT 2eHeMmuiecKuMm
rwodom. T'eHeTHUECKHI KO YHuUBep-
casleH, T. €. eAUH AJA BCEeX >KHUBY-
mUX Ha 3eMJie CYILECTB.

IIpuanun OuocHHTe3a OeJIKORB.
Cuures ©OeJKa TMPOHUCXOAUT IIPH
yuactuu Heckoabkux Bujgos PHEK. B
oramune or Mmoserysa [JHK moneky-
Puc. 14. Mogenb monekynsl OHK a1 PHK opHoOmemodedHEIe.
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Pubocoma

A — Tpackpunuus, B - TpaHcnauus LuTonnasma

Puc. 15. Cxema obpaszosaHus WPHK no matpuue JHK

Ha nepsom atame 6uocuHTe3a Gesxa MHPOpManus O IOCIENOBATENb-
HOCTHM aMHHOKHCJIOT B Oenke mepepogutcsa ¢ «asbika» JIHK Ha «a3BIK»
PHK. Takum obpasom, IHK asisercs MaTpuieil, ¢ KOTOpoil mpouc-
XOIUT CUMTHIBaAHMEe MHGOPMAIUM U eé THpPaKUpPOBaHHWe. DTOT IpoIecc
[OJIVYMJI Ha3BAHWE TPaHCKpHnuua (Jgar. transcriptio nepenucsIBa-
gue). OH ocyliecTBIAeTCA B AOpPE.

Creayiomuii aTan cuaTe3a 6eska NpoucxXoAuT Ha pubocomax. Mmen-
HO Ha HHUX OCYIIECTBJAETCS paciiudpoBKa reHeTHYECKOW HH(DoOpMa-
WK, TepeBOJ IIOCJeJOBATEIBHOCTH HYKJIEOTHAOB B MOCJENOBATENb-
HOCTH AMHHOKMCJIOT. DTOT 3Tall MOJyYHWJ Ha3BaHHe TpPaHCIAAUMs (JaT.
translatio — mepeHeceHue). I[na ocyImecTBIEHHA 2TOr0 dTala CHHTE-
3a Oeska B IMHATOILIA3Me 00A3aTeNbHO AOJKEH IIPHUCYTCTBOBATH IOJHBIN
Habop amuHOKHCIOT. OZHH aMHHOKMCJIOTHEI 00pasyloTcAa B pe3yibTaTe
paciienyieHus OeJIKOB, IOJNY4aeMbIX OPraHM3MOM C NHINEH, a Apyrue
CHHTEe3HPYIOTCA B caMoM opraHusame (puc. 15).

YTo Takoe reH? 0 leH. o
Kakosa ponb OHK B cuHTe3e Genka? KogoH.

YTto Takoe reHeTU4eCcKWM KOL WU KakOBO ero OCHOB- TpaHckpunuus.
HOe CBOWCTBO? TpaHcnayns.
MepeyncivTe OCHOBHbIE 3Tanbl BuocKHTe3a Genka.
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§ 10. PErynfijua nPOLECCOB
XWV3IHEQEATEJNIDHOCTU B KJNIETKE

JIro0as »KuUBasg cUcTeMa, B TOM YHC-
Jle KJeTKa, BCEé BPeMSA MCIIBITHIBAET

1. Kakve BellecTBa Ha3zblBalOT Ka- ‘ BO3IeHCTBHE OKpPVIKalollei CcCpensnl.
Tanusatopamu? . OxgEakxo, HeCMOTpS Ha MOCTOSHHBIE
2. 470 Takoe (epmeHTbl W Kakosa | U3MEHEeHHUs YCJIOBHH BHEIIHeH cpe-
WX PONb B XMMUWHECKMX peakLim- Ibl, >XHMBBIE OPraHU3MBI COXPAHAIOT
AX? _ IOCTOAHCTBO CBOEM BHYTPEHHEH cpe-
3. Kakue BUTaMUHbI BaM W3BECT- Abl — romeocras. 9TOMY CIOCOG-
HbI? KakoBa X ponb? .~ CTBYIOT HENPEpPBIBHO UHAYyIOHEe B

KJIeTKaX CJIOKHeHIIne XUMHYecKHe

H (HU3WYeCKHe MPOIIECCHI.

J1s yeIelmHoro OpoTeKaHUsA MHOTMX XHMHYECKHX IIPOIECCOB Heol-
XOAMMBI COOTBETCTBYIOI[HME YCIOBHA, UACTO 3TO BBICOKHME TeMIlepaTypa
U aaBiaeHue. B jKUBOH KIeTKe yMepeHHAs TeMIepaTypa W HOPpMAaJbHOe
AaBjeHue. B Takux ycioBHAX GOJILIIMHCTBO PeAKIMI B KJeTKe WIH He
MOIJIM OBI OCYIIECTBJATHCS, WJM IPOTEKaJH Obl OYeHb MeIJIEHHO, ec-
au OBl He NOABEpPraJMch BO3AEHCTBHIO KaTaausatropos. Karamuzaropa-
MH Ha3bIBAIOT BeIleCTBa, H3MEHSAIOIINE CKOPOCTh XHMHUYECKOH peak-
UM, HO He BXOJAI[HE B COCTAB IPOAYKTOB PEAKI[HH.

Karamuruueckoil crnocoGHOCTBIO 006/8Jal0T HEKOTOPEIE MOJEKYJIBI
PHE, ofHaK0 OCHOBHHIMU OMOKATAJIM3ATOPAMH B KJETKE SBJAITCS
(depmentsr. Onau (hepMEHTHI COCTOSAT TONBKO U3 GENIKOB, APyrue, Kpo-
Me Oenka, BKJIKIYAIOT B CBOH COCTaB M He0eJIKOBOe COCLMHEHME (ua-
IIpyUMep, BUTAMHMH WJIM HOH METAaJJIa).

Bce mponeccsl MeraGosm3Ma B MKHBOM OPTraHH3Me OCYII[ECTBIISIOTCSH
¢ ydactueM (pepmerntoB. Ilpu aToM (epMeHTH OTIAMYAIOTCH BBLICOKOH
CHeNUPUIYHOCTLIO AeHCTBHsA, T. €. KamKAbld (epMEHT KaTalH3UupYyeT B
OCHOBHOM TOJIBKO OIIPEJEeJIEHHYI0 XMMHYECKYI0 peaknuio. Berpeuaior-
cs ()epMeHTHI, KOTOPBIE KATATH3HDYIOT HECKOJBKO peaknuii. Mabupa-
TeIbHOCTh JeHCTBHA (DepMEHTOB Ha pasHble XUMHUYECKHe BellecTBa
CBfAB3AHA C MX CTpoeHHeM. PepMeHTHl YBeJIMUYHBAKT CKOPOCTh XMMHUYEC-
KHX Peaknui B THICAYM ¥ MHJIJIMOHBI pas. Ho cKopocTs (hepMeHTATHB-
HBIX DeakIMil 3aBHCHT OT MHOTHMX (DAKTODPOB: IPHPOALI M KOHIEHTpA-
nuu QepmMeHTa W BelllecTBa, TeMIEpPATYDPHI, AABJIEHHHA, PEAKIHH CPeIbl
n 1. a. lna pyERIHOHUpPOBAHUA KaKI0oro depMeHTa HMeIOTCHA OIITH-
ManbHble yeaosHA. IIpm Temneparype Boime 60 °C GoapIImHCTBO (ep-
MeHTOB He paboraer.

BuraMHMHBI — coefuHEHHA, HEOOXOAUMBIE B MaJbiX KOJHUYECTBAX
JJIs HOPMAJBLHOH KU3HeZeATeJLHOCTH OpPraHu3MoB. B OCHOBY compe-
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MEeHHOH KJjJacCHM@HKAIHNH BUTAMHHOE IIOJIOMKEHA HX CIOCOOHOCTH pac-
TBOPATBCA B BOJE U JKupax. PasnuyaroT sxkupopactBopumslie (A, D, E u
K) u Bogopacteopumbie (B, C, PP u ap.) BUTaMHHEI.

BuraMuHEBl UrpalT OOIBIIYI pojab B o0OMeHe BellleCTB M JADPYIHX
mpomeccax XKuU3HeAeATeJbHOCTH Guosormueckoi cucrembl. OqHM BHTA-
MWHBLI MOT'YT OBIThH CHMHTE3MPOBAHBLI OpPraHM3MaMH, a Apyrue IOCTYIa-
0T B opraHusMsl ¢ nuuieil. Kak HegocTaTok, Tak M M30BITOK BHTAMH-
HOB MOKeT MPHBECTH K CEPhE3HbIM HAPYIIeHHAM MHOTHX (QH3HOJIOTU-
YeCKHX IIPOIeCCOB B OpraHHM3Me.

Mos naGopartopun

B Ka:xmoil anTedyke IepBOM IOMOINM HMeeTcA IePEKHCh

Bogopoma — 3%-HBII pacTBOpP IIepOKCcHIa BOIOpoOJAa
(H,0,), KOoTOpHIil IPHMEHAIOT IPH IePBUYHON 00paboTKe paH B Ka-
yecTBe DAKTEepPUIIMAHOTO cpeacTsBa. llepokcuz BOJOpPOJa MOKeT 00-
pasoBHIBATHCA B OpPraHM3Me Kak mo0OuYHBIN NpPOAYKT oOMeHa Be-
IIecTB, IMO3TOMY B JKMBBIX KJETKAaX BCeTHa comep:karcd (epMeHTHI,
coco0CTRYIOMMe ero HeHTpanmsanuu. IlonpobGyiiTe ybenuThecs B
aTOM, paspaboTaB COOTBETCTBYIOMIMII SKCIEPHMEHT, MCIOJbL3Yd B
KadecTBe MaTepPHAJOB IEePEeKHCh BOAOPOLA, CHIPOM M BapéHBIH Kap-
Todens (macuoit ¢apur). ChopmynupyiTe Ielb dKCIEPUMEHTA M
paspaboraiiTe MeToAMKY ero mpoeefeHusa. Ilon pyKoBOACTBOM yuu-
Tess NPOoBeLUTe SKCHEePUMEHT U cleJiaiiTe COOTBETCTBYIOIINE BBLIBOILL.

Kakue BellecTBa Ha3blBaloT KaTanusatopami? 0 . lomeocras. o
Kakyto ponb urpaiot depMeHTbl B Knetke? Karann3sartop.

OT Kakux (haKkTOpPOB MOXET 3aBMCETb CKOPOCTb hep- PepmeHT.
MEHTaTUBHbBIX peakuuia? ButamMuHbI.

Q6bACHWTE, MOYeMY HELOCTaTOK BMTaMWHOB 0
MOXET BbI3BaTb HapyLUEHWA B MPOLIECcax Xu3Heme-
ATeNLHOCTU OpraHu3ma.

NOAYMAWTE! Ilouemy GonbmuHCTBO (QEPMEHTOB NPH BBICOKOM TeM-
Iepatype TepAeT KaTaJIHTHYecKue cBocrsa?
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BbIiBOAbl K FNMABE 1

O6beKTOM H3yYeHMA LUTOJOTHH KaK HAYKU ABJIAETCA KJIeTKa —
BJIeMeHTapHas eJWHHIIA KHUBOro. BhHIABIEHHbIE 3aKOHOMEDHOCTH B
CTPOEHHMH U KHUBHEJeATEeJbHOCTH KJETOK DA3JIHYHBIX OPraHU3MOB
HO3BOJMHIHA C(HOPMYJIHPOBATE OCHOBHEIE IIOJIOMKEHHS KJIETOYHOH Teo-
pPHH.

Bce xuBBIe cymecrBa Ha 3emiie, 3a UCKJIOYEHHEM BHPYCOB, CO-
CTOAT 13 KJgeToK. CxoACcTBO BJIEMEHTAPHOTO XMMMYECKOIO COcTaBsa
KJIETOK DasdHBIX OPraHM3MOB JOKa3bIBAET €IMHCTBO XHUBOU IIPUPO/LI.
O6s3aTeIbHEIME KOMIIOHEHTAMHU JKUBOHM KJIETKH ABIAITCA ILIasMa-
THYeCKHe MeMOpaHBI, IUTOIJIA3MA M IeHeTHUeCcKMi anmapar. Bess-
fAfepHBIE OPraHM3Mbl Ha3bIBAIOT NPOKAPMOTAME, 4 MMEIOIIHe AApa B
CBOMX KJIETKAX — ayKapuoraMu. Mesxay KIeTKaMH IPOKApPHUOT H
9YKApPHOT HMEIOTCHA 3HAUYWUTeJbHBIE DPA3JIMYMA B CTPOCHHH.

IIo cmocoby monydeHHsi HEOOXOAMMBIX AJIA KH3HEeJeATeIbHOCTH
OpraHWYeCKHX BellleCTB BCe KJIETKH JEeJATCA Ha aBTOTPO(MOB M rere-
poTpodoB. ABTOTPO(MEI CIOCOGHBEI CAMOCTOATENBHO CHHTE3MPOBATEH
HeoOXOAMMbIe MM OpPraHMYECKWe BellecTBa, HAIpUMep B IpoIecce
(dorocurTe3a. I'erepoTrpodbl moay4yawT HeOOXOZUMEBIE OPTaHWUYECKHE
BelllecTBA M3BHe. Bce nHeprerHuyeckue 3aTpaThl Jio00H KIeTKH obec-
MeYHBAIOTCA 3a CYET YHUBEPCAJILHOTO SHEPreTHYECKOr0 BEIeCTBa —
ATD,

BaxselmuM mnpomeccoM, IPOHUCXOAAINIHM B KJETKaX, ABJIAETCH
cuHTe3 Oesxa. MHEHDOpMammua O MOCHA€A0BATENIbHOCTH AMMHOKMCJIOT,
COCTABJAKINAX NEPBHYHYIO CTPYKTYpPY Oelka, 3aK/IHOUYEHA B IIOCJe-
JOBATEIBHOCTH TPHUIJIETHHIX codeTaHuili HykJeotuzoR JTHK. I'em —
yuactor [IHK, B KoTOopoM 3aKogupoBaHA HH(MOPMANHUA O CTPYKTYDE
opHOro Genka. [isa HOPMAaJbHOH KH3HENAEATENbHOCTH KJIETKHU HJIH
IeJIOTO OpraHM3Ma HeO0XO0AMMO OTHOCHTENLHOE IOCTOSAHCTBO BHYT-
PeHHeHl cpefbl — IrOMeocTas.

rA Jasa Toro 4ro0bl NPOBEPHTH, KAK Bhl YCBOWJIM MAaTepHAaJ IJa-

BBI, BEIIIOJIHUTE TECTOBBIe 3azaHuA B paboueii Terpagu. Eciau Bl
COMHEBaeTeCh B IPABUJILHOCTH CBOWX OTBETOB, IIOBTOPHTE MAaTepHa-
Jbl COOTBETCTBYIOIOHUX maparpados.



PasmMmHOXeHue

M MHAMBMyanbHoOe
pasBuTtue (oHTOrenes)
OpraHn3ImMmosB

Pa3smHOXeHHEe W pa3BHUTHe ABNA-
IOTCA OAHWMM W3 BaXKHEHLWIMUX
CBOMCTB OpraHWsMoB, cnocob6-
CTBYIOWMX COXPaHEHHIO BHJOB.
Cnocobbl pa3MHOXeHUA Yy pas-
NHUYHBIX OPraHW3MOB  MOTYT
CHABHO OT/IMMATBCA APYr OT ApY-
ra, Ho B ocHose nwboro Tuna
PasMHOXEHHA NEXHUT peneHue
knetku. B npouecce uHauBMAY-
anbHoOro pasBuTHA (OpMUpYIOT-
¢ 0COBEHHOCTH CTpPOEHHA W™
YXHM3HEHHbIX NPOLECCOoB, NPHCY-
wMue TONBKO O0COBAM paHHOrO

BMAA.

Bbl Y3HAETE

— 0 dopMax pasMHOXKEeHWA
OpraH13Mos;

— 0 cnocobax AeneHus Kne-
TOK KaK OCHOBE Pa3MHOXEHWA
OpraHW3MoB;

— 0 npoleccax WHAWBHAYaNb-
HOTO Pa3sBWMTHA y PACTMTENb-
HbIX W YXWBOTHbIX OPraHW3MOB;
— O B/IMAIHWK (PaKTOPOB BHELL-
Hel cpefbl HA Pa3BUTHE 3apo-
Abllwa;

— 06 yposHax npucnocobnex-

HOCTH OpraHv3ama K W3MeHSAIo-
LWKMCA YCNOBHAM Cpepabl.

Bbl HAYYUTECDH

— pacno3HaeaTb Ha Harnspg-
HbIX NOCOBWAX CTafuKM MUTO3a
M Menosa.
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§ 11. ®OPMbI PASMHOXXEHMA OPrAHM3MOB.
BECMNOJIOE PASMHOXEHME. MMTO3

1. Hem

NPOKapMoThI?

CBOMCTBO 3kMBOro. PasmHOKeHHe —
2TO BceoOulee CBOMCTBO JKHUBBIX
OPraHM3MOB, 3AKJIIOUANIIEECT B ca-

M CamoBocnpoussenenne — Bceoduee
y

Pasnu4aloTca 3yKapuoThl u

2. Kakne BMAblI pasMHOXeHUs Bam : MOBOCIIPOM3BEEHHUH, T. €. B CIIO-
WN3BECTHbI? -

3. Kakme Knetkn HazbiBaloT coma- |  MO00HEIX. 3TO CBOHCTBO HABJISeTCH
TUHECKMMU?

cOOHOCTH BOCHPOM3BOAUTE cebe Io-

He0OXOQMMBIM VCJIOBHEM CYIIIECTBO-
BaHMA KHU3HU Ha 3eMJe.

Becnonoe pasmuo:xenue. J[pes-

Hele# Gopmoil pasMHOMKEeHHUs Ha Halllell IJIaHETe ABJIAETCH OecIosoe
pasmuoxeHue. IIpu Tarkom cmocofe pasMHOMKEHWA BCe IMOTOMKH MMe-
IOT FeHeTHYEeCKHHl annapar, MAeHTHYHBIA poAuTeabcKoMy. Pasiuuaior
CIeAYIOIIHe BHABI 0ECIOJIOr0 PasMHOMKEHHH.

Pasmuo:xeHue nemeaueMm. OJHUM M3 CAMBIX pacupoCTpaHEHHEBIX CIIO-
co00B 0ecrosioro pasMHOMKeHHUS ABJIAETCHA AeJeHHE, HaIIpEMep y IIpo-
KapHOTHYEeCKHX OpraHuamoB. IIpum srom cHauana yaBauBaeTcss enuH-
CTBEHHAA KOJIbIEBAA XPOMOCOMA, 3aTeM MeXJy ABYMSA JOYEPHUMH XPO-
MOCOMaMH BO3HHKAaeT MNeperopogka, M KJIeTKa NeJUTCA HajaBoe.

Puc.
LMKna

O Poct knetku

. YnsoeHvWe XxpoMocom

© noarotoska k nenervio

16. Cxema KneTo4yHoro

Ilomo6HBEIM 06pasoM pasMHOMKAITCH MHO-
rme OJHOKJETOYHEIE DYKADHOTHI — BOJO-
pocaH (XJIaMHIOMOHA/A, 9BIJIeHA 3eJIéHAas)
u mpocreiimue (améba), HO y 3THX opra-
HHU3MOB IIPOIECC JeJIeHHA IIPOUCXOTUT
HECKOJBKO CJI0XKHee M OYIeT paccMOTpeH
namee.

Pazmuo:xenne cmopamu. Cropsl — 3TO
CIelMaJU3HPOBAHHLIE KJETKH IpuboB H
pacTeHHI (He myTaThk co cmopaMu OaxTe-
pHii), ciysKallyue AJA PasMHOMKEHUS u
pacceJjieHHs.

BereraturHoe pasmHoskenume. YacTo
npu GecmosioM pPasMHOMKEHHH MHOTOKJIe-
TOYHEIX OPraHM3MOB MMOTOMCTBO DPasBHBAa-
eTCcA M3 IPYNNOLI DOIUTENBCKHX KJETOK.
Taroii cmocob6 6Gecrosoro pPasMHOMKeHUSA
Ha3bIBAIOT BEreTATUBHBIM. Pa3adduamoT
HECKOJbKO CIOCO00OB BEreTaTHBHOT'O pas-
MHOMeHHUdA. [lepBhIii M3 HHX XapaKTepeH
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PA3MHOXEHWE U MHAWBUAOYAIBHOE PA3BUTHUE OPFAHW3MOB

1

IS PACTeHHHN — DPA3MHONCEHUE HACMAMU Bezemd-
MuéHbLX opzaH08 (JacThb CJIOEBHINA, YePeHOK cTel-
I, YePeHOK KODHA) MU 8UJOU3MEeHEHHbIMU node-
zamu (KOpHeBHINE, JYKOBHIA, KJIyOeHB). Bropoi
cnoco0 BEreTaTUBHOTO PA3MHOKEHUSA — (@pazmeH-
mayus — MPOIEecC, OCHOBAHHELIN HA pereHeparyiu.
Hanpumep, parMeHT Tesia LOMKAEBOIO UePBA JaeT
HauaJyio menoi ocobu. OgHAKO cleayeT YIHTBIBATE,
YTO B MPUPOAHBIX YCJIOBHAX (hparMeHTamus BCTpe-
yaeTcd PegKO, B HYACTHOCTH Y MHOTOIIETHHKOBBEIX
yepBei, IJIeCHEBHEIX Ipub0B, HEKOTOPBLIX BOJOpOC- Puc. 17. CtpoeHue
meit (cumporupa). Tperuit cmocob BereraTusHOro XPOMOCOMBI
pasMHOMKEeHUSA — noYkKosarue. B aTom ciayuae

rpyIna KJIEeTOK POAHTENbCKOH 0co0M HadYMHAET COTVIACOBAHHO [IEIUTh-
cd, JaBas HaAyYaJo AoduepHEH ocolM, KOTOpas HEKOTOpPOe BpeMs Das3BH-
BaeTCA KAK YACTh MATEPMHCKOIO OpPraHW3Ma, a 3aTeM OT/e/sSeTcd OT
Hero (IIpecHOBOJHAA ruUApa) UK (GOpMHPYET KOJOHHH M3 MHOTHMX 0CO-
Oeit (KopaJssiOBbIe TIOJIHIIEI).

MuTo3 KaK OCHOBa 0eCIOJIOro pa3MHOKeHHS H POCTA MHOTIOKJIeTOY-
HBIX OpraHM3MoB. MHTO03 — 9TO HmpOIleCcC HENPAMOI0 JejleHHA COMaTH-
YeCKUX KJETOK 3YKAPHOT, B Pe3ylabTaTe KOTOPOr0o HACJeACTBeHHEIH Ma-
TepHal PaBHOMEPHO pAaclpefeiseTcd MeXIAY LOUEPHHUMH KJIETKAMH.
MuTos ABJIAETCA OCHOBHBIM CHOCOOOM JIeJIeHUA KJeTOK sykapuort. Ile-
pHOJ KU3HM KIETKH OT OZHOIO AeJIeHHA [0 CJEeAYION[ero Has3bIBaioT
kaemournsvim yurxaom (puc. 16). Ilepuon mexxkay OelleHHAMH KIETKH
Ha3BIBAIOT uHMepgasoi (nar. inter — mexay). Bpemsa, KoTopoe Kiet-
Ka TPaTHUT HEMOCPEeACTBEHHO HA JeJIeHHe, COCTABJAET y KHMBOTHBIX Kie-
Tox 30—60 MuH, a v pacTurenbHbplx — 2—3 4. OCHOBHYIO 4acCTh KH3-
HH KJeTKM HaxXogATcsa B mHTepdase.

Muro3 BKJIOUYaeT B ceba ABa IpoIlecca: JeJieHHe fpa — KaPHOKH-
He3 (rpeu. kdryon — sAnpo opexa M kinesis — IBMXKeHHE) M JeJIeHHe
IMHUTOILIA3MBl — IUTOKHMHe3 (rpeu. kytos — KJeTka u kinesis). B xo-
ne xapuormuesa MmoJseKyawsl [IHK, cozepsxaimnmeca B sAlpe KIETKH,
naoTHO cKpyuuBairesi. O6pasyilores XpomMocombi, KOTOPHIE IOJA MHUK-
POCKONOM BRITVIAAAT KaK YAJUHEHHBIE AJTOUKOBHIHEIE TeJbIla, COCTO-
AIIMe M3 ABYX IIOJOBHHOK, pasfeléHHBIX yenmpomepoil. Ilepen Haua-
JIOM MHTOTHYECKOIO JeJIeHHs MeHeTHUYEeCKHil annapaTr KJIeTKH yJBaHBa-
erca. IloaTomMy Ka)Kgasa XpoMOCOMa COCTOHMT M3 JBYX CECTPHMHCKHX
xpomamud, Kamaasa U3 KOTOPHIX 06pasoBaHA MAEHTUYHBIMH JPYT APY-
ry moaexkyiaamu IMHEK (puc. 17).

Buonxornueckoe 3HaYeHHME MHTO3a 3aKJI0OYaeTCA B BOCIPOH3BOICTBE
KJIETOK C KOJHYECTBEHHO M KAUYEeCTBeHHO OAMHAKOBOW TIeHeTHYeCcKOH

Xpomatuga
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DopMbl pa3MHOXEHMS OPraHM3MoB. becrionoe pasmHoxerHue. Mutos

vH(pOpManuel, YTO OYEHBL BAaXKHO IIPHU OCYINECTBIEHHH 0ecIojioro pas-
MHOKeHUA. ITo obecneyuBaercss TeM, uTo npu yasoenun [THK Bozzu-
KaT JBa OAMHAKOBBIX Habopa XpoOMOCOM, KOTODPBIE B HPOIECCEe MUTO-
3a paBHOMEDHO DACIpeedloTCa N0 JOUYEePHHUM KJeTKaM. MUTO3 Takixke
HEOﬁXO,ﬂ;I’IM AJIA HOPpMaJIBHOT'O POCTa U Pa3BHUTHUA MHOI'OKJIETOYHOI'O op-
TaHW3Ma, OH JIeXKHT B OCHOBE IIPOIECCOB 3a’KHMBJICHHA MMOBPEXKIESHHI.

B murose pasnmmuaiT 4YeTrhipe IocJe-
JoBaTelibHEIE (asbl: npodasy, metadasy,
agadasy m Temodasy (puc. 18).
IIpodaza. B aape nmpoucxoauT compa-
auzanua JHEK, B MHKpocKom cra-
HOBATCH XOPOIIO BUAHEI TYIO CKPYYeH-
HbIe XPOMOCOMEI. 3aMeTHO, 4T0 KaKaas
XpPOMOCOMa COCTOUT H3 ABYX CECTPHHC-
KHX XpoMaTui, o0beIHHEHHBIX B obJjac-
TH LEeHTPOMepHl. SIAPBIMIKKM HCYE3al0T.
ITapbl IEHTPHUOJIEH PACXOAATCH K IIOJIIO-

S

- gl
MetadasHas caM KieTKH. OTXogsimme OT HHUX MHK-
MeTtadaza
— NAacTUHKa pOTDYOOUYKHM HaYMHAIOT 00pa3oBLIBATE &e-
AN . pemeno denenus. Slnepuaa o6osmouxa
paspylmaeTcs.

Merataza. XpoMOCOMEBI PACIIOJIATAIOT-
cA TakuM o0pasoM, 4TO HX MEeHTPOMEPEHI
HAXOOATCA B IJIOCKOCTH 3KBATOpa KJer-
ku. O6pasyeTcs TaK HasbIBaeMasd Mema-
¢pa3Has niacmuHKd, COCTOAIIAA U3 XPO-
mocoM. HmuTH BepeTeHa JeJdeHHA OT
IEeHTPOCOM NPUKPEIVIAITCA K IeHTpOMe-
pe Ka)Ioil XpPOMOCOMEI.

Anadaza. Kaxxgaa xpomocoma Impo-
OONBHO DPACLIENIAETCA HA JABe HIeHTHU-
HbIE XPOMATHALI, KOTODEIE PACXOIATCH K
IIPOTHUBOIIOJIOKHBEIM I[IOJIOCAM KJIETKH,
Taxum obGpasom, 3a CUET HAEHTHYHOCTH
OOYEPHUX XPOMATHI V ABYX IOJIOCOB
KJETKH OKA3bIBAETCHA ONMHAKOBBLIMA reHe-
Puc. 18. CxeMa MwTO3a THYECKMI MaTepual — TAKoH e, Kaxkoi
OBLI B KJIEeTKe N0 HAYAJIA MUTO34.
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PA3MHOXEHWE W UHAWUBUOYANBHOE PA3BUTHUE OPTAHU3MOB

Tenodasza. Y mOJIOCOB KJIETKH JOYepHHE XPOMOCOMBI AeCIHpaIn-
ayloTes, HAYNHAETCA cuHTe3 Genxos. POPMHDYIOTCS AAepHBIE 060109~
KA U Anpemku. HuTu BeperTeHa nesneHud pacnapatorcsd. Ha aTom ka-
PHOKMHE3 3aKaHYMBAETCA ¥ HAUMHAETCH IHUTOKHHE3. ¥ KHBOTHBIX
KJIETOK B SKBATODHAJBHOH IJIOCKOCTH BO3HMKaeT meperska. OHa
yraybasercsa A0 TeX IOp, MOKAa He NPOMCXOJUT pasjelieHHe ABYX 10~
YepHUX KJeTOK. PacTUTeNbHblEe KJIETKH TaKUM o0pasoM AENHAThCH He
MOTyT, TAK KaK MMEIOT KECTKYIO KJETOYHYI0 CTeHKy. B Hux oGpasy-
eTcA BHYTPHUKJETOUHas neperopoaka. C MOMeHTa paszesieHus Ao4dep-
HUX KJETOK Kajkmas W3 HUX BCTymnaeT B MHTepdasy HOBOIO KJeTOH-
HOTO IMKJA.

MuTroTHYeCKUM JelleHHEeM pa3MHOMKaeTca HHQpysopuA-TydeIlbKa
(puc. 19).

Puc. 19. OeneHvie WUHDY30pUKU-TYDENbKA MUTO3OM

Kakoe pasmHOXeHWe HasblBaloT Hecnonbim? 0 Camo- o
Kakue Buobl Decnonoro pasMHOXeHus pas- BOCrnpon3se-

nnyatot? AeHune,

Kakue npouecchl NpOUCXoddT BO Bpems MWTO3a? Bbecnionoe

KakoBo Buonoru4eckoe 3HadeHwe Mutoza? l pa3MHoXXeHue.
KapuokunHes.

1. O6bsicHUTe BUonornyeckoe 3HavyeHue bec- un?r OK"H:_?

NoNoro ¥ NONOBOTO Pa3MHOXEHWA. ! Muros i

2. OxapakTepusynTe camMoBOCMpouW3BedeHWe Kak ' :

BceobLLee CBOMCTBO XWMBOTO. !

— ——y = ] Reaiad

B KaxuX 4YacTAX MHOIOKJIETOYHOTO OPraHH3Ma dHallle
BCEro NeNfATCH KJIETKH?
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§ 12. NONIOBOE PASMHOXEHME. MEO3

ITonoroe pasmuoskenue. IIpu mnoJio-
BOM pasMHOXeHHH ocobeil ogHOro

1. B 4eM MpermyLLecTBO MofIOBOro BH/IA OCYIECTBIAETCA IOJOBOH IMpo-
pasMHoXeHus nepen Gecnonbim mece, B pe3yJbTaTe KOTOPOr'O HOBBIM
Pa3MHOXKEHWEM? OpPraHM3M BO3HUKAET IIOCJTE CJIHA-

2. Yem nonosble KNETKM OTAMYAIOT- HHs MYXCKOH U KEHCKOMH IMOJIOBBIX
Cl OT COMAaTUYECKMX KNeToK? KJIeTOK — ramer. Buomormueckmii

CMBICJI IIOJIOBOTO PA3MHOMEHHUS 3a-
KJoJaeTca B O0BeJMHEHHH TeHeTH-
JecKoll MHMOPMAIUU POOUTENIBCKUX
ocobeii, Onarogaps 4YeMy YBeJIUYH-

3. Kak npoucxogut passutie nono-
BbiX K/IETOK B OpraHuM3ame 4erno-
Beka?

BaeTcd IeHeTHYecKOoe pas3HooOpasme
IIoTOMCTBA.

Tuner nonosoro nmpouecca. Ilo0Boii mpomecc BOZHHK OYEHBL JABHO.
Ero npocreiimue dopmbr Habiaioaorcs gasxke y 6akTepuil M mpocreii-
LIKX, HO B 60obIeii cTeeHH OH XapaKTepeH AJIA MHOTOKJETOUYHBIX 9Y-
KapHuOTHYECKHUX OPraHM3MOB — TIpHO0B, pacTeHHMH M XHWBOTHBIX. Harm-
pumMeDp, y MHQY30pUH-TydeNbKH IIOJOBON IIPOLECC IOJYYMJ Ha3BaHUE
KoHBIZzayus. B xone Heé nBe MHMY30pHH cOMMMKAIOTCA U OOMEHHBA-
IOTCHA APYr ¢ APYroM 4YacTAMH TeHeTHYecKOro marepuasa. llpu stom
obe MHGDY30pPHUH MOryT NpHOGpPECTH HOBBIE CBOMCTBA, OJIE3HEIE AJS BhI-
JKMBAHWUA B MEHAIIHUXCA YCIOBUAX OKpy:Kawmieil cpeawrl. OaHAKO
4YHUCIO0 ocobedl NMpH 5TOM He YBEJIUYHIOCH, MIOITOMY-TO KOHBIOTAIHIO Y
UHDY30pHil HASLIBAIOT IOJIOBBIM IIPOLIECCOM, 4 He Pa3MHOMKEHHEeM.

Y HEKOTODBIX OJHOKJIETOYHBIX OPraHM3MOB Hab0jaeTcsa PasHOBHI-
HOCTH IIOJIOBOTO IIpoIlecca, KOTOPYIO HasbIBaWOT konyJauyueil. IIlpu Ko-
IIyJadaAnouu neJibie RIETKH-OPraHH3Mbl IIpeBpalijamnTcA B HEOTJIHYHMELIEe
APYT OT [pyra raMeThl W CJAMBAIOTCH, o0pasys 3HUIOTY.

¥ maubosee APeBHHX OPraHU3MOB (POPMHDYETCA TOJBKO OAMH BHJ
raMeT, IO3TOMY HeJb3d CKa3aTh, JKeHCKUMU OHU ABJIAIOTCH WIIH MYKC-
kuMu. Taxkoil THO IOJTOBOTO PasMHOKEeHHA HA3BIBAIOT usozamueil. Op-
HAKO B IPOIECCe 3BOJIOIHMYN MOABHINCE 3HAUYHWTEJbHBIE OTJIMYMSA JKEeHC-
KHX raMeT (AHIEKJIETOK) OT MyKcKux (cnepmaTosonmos). B Hacros-
Iee BpeMsA AHIEKJIeTKH IIOJABIAIONIET0 OOJBIIMHCTBA OPraHU3MOB —
KpPVIIHBIC ¥ HEINOABUXXHEIE, a CIIEpMAaTO30M bl O4Y€eHb MaJbl U CIIOCOOHBIL
nepeaBuratbesi. Takoil TUII MOJIOBOIO PasMHOXKEHUS HABBLIBAIOT Zemepo-
zamuetl.

Meiioz M ero OHoJOorHYeckKoe sHavyeHue. OO0pasoOBAHHMIO TaMeT,
HeoOXOAUMBIX [JIf IIOJIOBOTO Pa3MHOXKEHWs, MpPeAIlecTByeT MeHo03 —
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0coOBI BHUJ NeJeHHSA KIETKH, NPU KOTOPOM YHCJI0 XPOMOCOM B JOYep-
HUX KJIeTKax COKpaliaeTca BaBoe. J[pyruMu ciaoBamMu, U3 Ounioudnbix
KJIETOK, COZep KaniuX ABOWHONH Habop xpomocom (2n), obpasylorced zan-
0udHbLe KJIETKHU, coiepiKaliue OJWHAPHBIA Habop xpomocoMm (n). 9ro
Heo0XO0AUMO IJIS TOTO, YTOOBI IIOCJIE OCYIIIECTBJIEHHs IIOJIOBOTO IIPOILEeC-
ca KJIETKH JOYepHero OpraHm3Ma MMeId IeHeTWYeCKHil amnmapar, CBOM-
CcTBeHHBIH ocobsM mamHOoro Buaa. Meiioa mpeacraBiseT coboil nBa ciie-
OVIOIIHX OJHO 3a APYTHM JeJIeHHA IeHeTHYeCKOro Marepuasna H IMTO-
I1a3Mbl, mepen KotopbiMu yasoeHue JJHK nmpoucxoqur TonsKo OJHMH pas.

Ilocsle yIBOEHHS TOMOJIOTMYHbIE XPOMOCOMBI (rped. homos — ojau-
HAKOBBIM) — MMapHbBIE XPOMOCOMBI, OAWHAKOBBIE IO GopMe, pasMepaMm
u HaGopy reHOB, — TECHO COEIMHAITCA APYr C ADPYroM, WIAH KOH?-
wozupyrom. Ilpu aToM XpOMAaTHABI IepeKpPeIlnBaoTCs U OOMEHHBAIOTCA
CBOMMH yuyacTKaMmMu. fiBmeHue o6MeHa ydJacTKAMHM IOMOJIOTHUYHBIX XPO-
MOCOM BO BpeMs KOHBIOTAIIMM MOJYYHIO HAa3BaAHNHE KPOCCHHIOBEp.
ITocie KpOCCHHrOBepa B AajJbHEHINEM PACXOAATCH YiKe H3MEHEHHEIe
XpOMOCOMBI, T. €. C APYI'EM COYeTAHHEM I'€HOB.

Bo BpemMsa mepBOro AeJeHHs MeHo3a K IOJIIOCAM KJIETKH PacXOMAT-
¢cs He XPOMATHIBI, a4 TOMOJIOTMYHBIe Xpomocombl. Takum obpasom, B
peayiabTaTe NEePBOTO JAejieHuA Meio3a o0pasyrooTcsa JBe KJIeTKH C
yMeHBIIeHHLIM BJ[BO€ YHCJIOM XpoMocoM. Takoe [eseHHe Ha3bIBaIOT
PedyKUUOHHBLM.

Bropoe nenenue Meiiosa mpexacraBiseT cob0OH TUNMYHBIA MHUTO3, B
XOZe KOTOPOro K IIONICaM KIeTKH pacXogaTca Xxpomaruzasl. B
pe3yJasTaTe BTOPOro JeJieHWs o00pasyloTcss 4YeThIpe KJIEeTKH C
onuHapHBIM (n) HabopoM xpomocom. Ilocjie BTOpPOro AejIeHUs Meilosa
caenyer (OPMHPOBAHHE 3PEJIBIX IOJIOBBIX KJIETOK.

OmnoxoTBOpeHHEe M ero OHoJorHYecKoe 3HayeHHe. BoccranoBieHue
reHeTUYECKOr0 ammapaTa COMAaTHYeCKHUX KIeTOK JOo4YepHero OpraHusMa
IPOMCXO/[UT B Pe3yJIbTaTe Ipolecca CANAHUA KeHCKOH U MYXKCKOMH ra-
MeT, NOJYUYHBIIEro HasBaHWE OILIOXOTBOpeHMe. B pesyibTarte 3TOro
IpPOIecCca CHAUAJIA BOSHHMKAET OJHOKJETOUHAA CTAAWUA PasBHTHA opra-
HHU3Ma — 3Urora, Koropada 3areMm, OeJidChb MHTO30M, ,I[aéT Ha4vyaJo BCeM
TKAHAM H OpPraHAM HOBOT'0 MHOTOKJIETOYHOI'O OpPraHusMa.

Tunsl onJogoTsopedus. ¥ pei6 w ampuduii raMeTbl BHIOpachIBalOT-
ca B BOAY, I'le U IPOUCXOAUT HAPYM cHOe onaodomeopeHue. Y HazeM-
HBIX 3XUBOTHBIX HAPYKHOTO OILIOJOTBOPeHHA OBITH HE MOMKET, WU coep-
MATO30MIBI JOJMKHEI IIONACTh HEIIOCPeJACTBeHHO B OPraHu3M CaMKH, Ije
¥ IPOMCXOAUT BHYMPEHHee OnaodomeopeHue.

IInsa HDOKPHITOCEMEHHBIX PACTEHHH XapaKTepHO TaK HasblBaeMoe
deoitnoe onaodomeoperue. Ero ocobeHHOCTRIO ABIAeTcss 00pazoBaHHe
B CeMeHH, MOMHMO 3HTOTHI, 0coD0il TKaHu (9HAZOCmepmMma), obecmeumnBa-
OIIel MUTaTeJbHBIMH BEIeCTBAMH PAa3BHUBAIOIIUNICA 3apOIBIII.
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lMosnoBoe pazmHoxeHue. Merios

NEPBOE OENIEHWUE BTOPOE OENEHUE

Tenodgasal Tenodgaszall
Puc. 20. Cxema Mero3a
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Moa naGoparo

Cragum Meiio3a cXeMaTMYeCKH MOKa3aHbl HA PHCYHKE 20.

B npogasy I npoMCXOAMUT KOHBIOralMA XpOMOCOM, & 3aTeM Kpoc-
cuHzoBep. DTOT IpOIECC YBEIUYMBAET IeHETHIECKOe pasHoobGpasue
00pasyomuxca MOJOBEIX KJIETOK.

BareM mapsl IOMOJOTMYHBEIX XPOMOCOM BHICTPAMBAKOTCHA B IMUTO-
nasme, obpasyda MeTadasHYIO IIACTHHKY. B amadase, cieaymomeil 3a
MeTadasoif, TOMOJIOTMYHBEIE XPOMOCOMBI, Kaxaasa u3 KOTOPBIX COCTO-
AT W3 ABYX XPOMATHZA, PACXOAATCH K HNPOTHBOIOJIONHLIM MOJII0caM
KIeTKH. JdaxKaHuuBaeTcsd IIepBoe AeJieHne meitoza. Takum obpasom,
Hoclie IepBOTO feJleHus Meitosa obpasyioTcsd IBe rafnjJougHbe KJIeT-
K1, Ka)kmas M3 KOTODHIX IIOCJIE KOpOTKOH Teaodassl I mpoponxaer
JleJIeHue.

Bropoe fejeHHe IIPECTABIAET coboii 0OBIYHBIM MHTO3 ¥ BKJIIOYA-
er craguu: uHTepdasy II, npodasy II, meradasy II, amadasy II n
renopasy I1I. B pesynerare Meiioza M3 ONHOM OWTIIOUAHON KJIETKH
(2n) obpasyioTca YeThIpe ramiouJHBIe (n) KJIETKH.

w

Kakoe pa3sMHOXeHWe Ha3blBaloT NONoBbIM? 0 t Monosoe 9
pa3mMHOXeHHe.

B 4éM COCTOUT BUONOTUYECKMA CMbICH

MONOBOr0 Pa3MHOXEHWA? Monoso#

B 4éM COCTOMT OTNM4YMe Menosa OoT mmTo3a? Co- npouyecc. Famera.

CTaBbTe CpaBHUTENbHYIO Tabnuuy. ! Me#os.

Kakoeo Buonormdeckoe 3HaqeHve menosa? romonornu4Hbie

KakoBa Buonoruyeckan ponb OrnnoaoTBOpeHws? XPOMOCOMBI.
OnnogoTBopeHHe.

0 0 KpoccuHrosep

TMETbTE NPeuMyLlecTBa WU HeAocTaTku no-
fIOBOrO PasMHOXeHWs Ans OTAeNbHbIX ocobein u

BMOOB.

Cyuraercsi, 9To Haumboiee APEeBHAMM Cpefu KHUBOT-
HBEIX SBIAIOTCS o0oemonbie — TrepMad@poAuThl (xnm-
[IeYHOMNOJOCTHEIe, IJIOCKMEe M KOJbuaThie WepBH,
HexoTopsie Mosutiockn). KaxkoBo, Ha Ball B3IJIAL, 3HA"

yeraue 000emMoa0CTHA?
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§ 13. MHAMBMAYAJNIbHOE PASBUTME
OPrAHM3MA (OHTOIEHE3)

ITonsaTHe MBAMBUIYANBLHOrO pa3Bu-

SRRk ’ T (OHTOreHesa) y PACTHUTEJBHBIX

1. Hro Takoe oHToOrewHes? M KMBOTHBIX OpraHmamoB. IIponecc
2. KM3HEHHbIe LMKNbI KaKux opra- MHAUBUAYAJIBHOIO PasBUTHA 0cCO6H
HU3MOB BaM W3BECTHbI? OT Ha4Yaja e€ CyIeCTBOBAHHSA 10
3. KakoBbl OCHOBHbIE 3Tanbl MHAW- KOHIA KU3HM HA3BIBAIOT OHTOTreHe-
BUAYaneHOro passutus deno- | 30M. IIpu mosioBoMm Pa3MHOXKeHUN
BeKa? HA4YaJ0 BCEMY OPraHM3My AaéT ogHA
KJIeTKa — B3Hrora, npH OecmosioMm

PasMHOXXeHUHM — OJHAa KJIeTKA HIH
HECKOJIBKO KJIEeTOK DOJUTEeNBCKOH ocobu. Ho B aio6om cJjayd4ae, IJIg To-
ro 4TOOBI Majloe YHMCIO KJIETOK NPeBpaTHJIOCh B IIOJHONEHHBIH opra-
HU3M, HeOOXOAUM IleNbIff DAJ CIOKHBIX, CMEeHSAIIIUX JAPYyr Apyra
[peBpallleHuii, B peayJbTaTe KOTOPHIX (opMHDPYIOTCA NPHUCYIIHE TOJbL-
KO 0CO0AM JAHHOTO BHAA OCOGEHHOCTH CTPOEGHHHA M JKH3HEHHBIX IIPO-
LeccoB. 3aKaHYMBAETCA OHTOTeHe3 IponeccamMi, 3aKOHOMEPHO Be/VIIH-
MU K CTAPDEHUIO U CMEpPTH.

Pasiuunere rpynnsl opranusmos 00/1a1a10T 0COGEHHOCTAMHU OHTOTre-
Hesa. Hanpumep, MHOrme nmossoHouHbIE GOTBIYIO YacTh CBOEro cymie-
CTBOBAHUA HAXOAATCA BO B3POCJOM COCTOAHHM. Y MHOIMX HACEKOMBIX
Hao0OpOT: B3pOCiIad CTagus caMas KOpPOTKaA M AJUTCH HHOIZA BCEro
HECKOJILKO YacoB, HEOOXOJMMBIX /IS BOCHPOM3BEAEHHA ITOTOMCTBA.
OueHb BeTMKH DasIHYNA B KU3HEHHBIX OHUKJIAX PAaCTeHH, Y KOTOPBIX
HabIrofaercs yepeZoBaHUWe MOKOIEHWUIA,

¥ IKUBOTHBIX BBIAENAIOT TPH THIA OHTOTeHEe3a: JHUYHMHOYHBII,
AHLEKIaAHBI U BHYTPHYTPOGHBIL.

JluunHOUHBLH THII pasBUTHSA BCTpe4YaeTcdA, HAIIDUMED, ¥ HACEKOMBIX,
pPBIO, 3eMHOBOAHEIX. HleJTKa B ux AHIEKJIeTKAX MaJ0, W 3UroTa GuicT-
PO DA3BUBAETCA B JIUYUHKY, KOTOPAS CAMOCTOATENLHO MUTACTCH U pac-
TET. 3aTeM Uepes KaKoe-TO BPEMA IIPOMCXOAHUT Memamop@ho3 — mpe-
BpalleHue JIMYNHKH BO B3POCIYI0 0CO0b. ¥ HEKOTOPBIX BHAOB HaGIIO-
AAETCA narke nesnas IeIOYKa IpeBPANleHUIl M3 ONHON JMUYMHKE B apy-
I'YI0 H TOJBKO IIOTOM BO B3POCJIVIO 0COGD.

CMBICT CYINEeCTBOBAHMA JMYMHOK MOMKET 3aKJIYATHECA B TOM, YTO
OHH TIHTAIOTCA APYroi NHUINeH, YeM B3pOCJble 0COBH, M, TAKHM obpa-
30M, BO3pacraeT muinesas 0asa Buza. CpaBHWTe, HAIpHMep, THTaHUe
rycesnur (MCTha) u 6abouex (HexTap) (puc. 21) mnu rososacTUKOB (300-
IIAHKTOH) U JATymrek (Hacexomsie). Kpome TOro, B JHYMHOUYHOH cTa-
AUHM MHOTHE BHJBI AKTHBHO 3aCeJAIOT HOBbIE TEPPHUTOPUH. Hanpuwmep,
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Puc. 21. Tycennua (a) n Babouka-kpanusHuua (6)

JIUYUHKHA JBYCTBOPYATHIX MOJLIIOCKOB criocoOHBI K IIJIABAHHIO, & B3POC-
JIble 0co0M NMpaKTHUYeCKH HEeIOIBHKHBI.

ditnexaanaplii TN OHTOreHesa HabilofaeTcs y penTuIHH, NTHI U
ARMeKIaAyIIUX MIEKONUTAIIHNX, AWINEKJIeTKM KOTOPBIX OorarTsl
JKEJTKOM. 3apoAbIll TAKMX BHJOB PasBHBAeTCA BHYTPH AWna, JU4H-
HOYHAA CTaJHUA OTCYTCTBYET.

BryTpuyTpOOHEIH THUII OHTOreHe3a Habmogaerca y OOJIBIIMHCTBA
MJIEKOIMTAIONMIMX, B TOM dYHciIe U y denosexa. IIpm aTOM pasBUBaio-
muiicsa 3apOABINI 3aJ€PKMBAETCA B MaTePUHCKOM OPraHH3ME, odpaay-
eTcsi BPEMEHHBIH OpraH — nJayeHma, Yepes KOTOPYIO OPraHusM Ma-
Tepu obecriednBaeT Bce MOTPEOGHOCTH PACTYINETrO sMOpHOHA: ABIXaHWe,
nuTaHWe, BhlJeJIeHHe W Ap. BHyTpuHyTpOOHOe Da3BUTHE OKAHIMBAETCH
MpoIeCcCOM IeTOPOKIEHUA.

OGLIUHO B OHTOIeHE3e YKMBOTHBIX H HeJIOBEKA BBIJENAIOT ABA IepH-
ofa: amOpuoHaLbHbLil (rped. embrion — 3apoABINI) M nOCmM3aMOpuo-
HAAbHbLIL. DMOPUOHAJILHEIH IEePHOL (smOpHOTeHe3) AJUTCA C MOMEHTa
00pasoBaHUA B3UTOTHl A0 POMKAEHUA (manpumep, y MIEKOMHTAIOIINX)
WM BBIXOJA M3 ANIEBHIX 00ojouer (Hampumep, Y ntun). [ocTambpuo-
HATHHBIH [EepHOJ HAYMHAETCH C MOMEHTA POXKIEHHW: M AIUTCA N0 KOH-
ma MKH3HH 0CO0H.

MayueHwe DAHHUX CTAJHMH OHTOreHe3a Yy IO3BOHOUHBIX JXUBOTHBIX
TOKAa3aJio, YTO PasBUTHe 3MOPHOHOB B Ipejenax OJHOIO THIA BO MHO-
rom cxomHOo. HampmMmep, ¥ BCeX XOPAOBBIX Ha paHHEH CTaguu pPasBH-
THA eCTh XOpJa, HepBHAsA TPyOKa ¥ KHUIIeYHad TpybKa c KabepHbBIMU
meagMu. DMOPHOHBI BCeX TIPYNI IO3BOHOYHBIX HA PaHHUX cTaguax
BHEINHE O4YeHbL ITOXO0IKH.

IlocTaMGpHOHANbHOE PA3BHTHE HAYHHAETCH C BHIXOAA HOBOH ocobu
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H3 AHNeBHIX 000J0YeK
WK (IPH KUBOPOMKISHUN)
M3 OpraHuaMa MaTepH.
Ero nogpaspensaior za Tpm
nepuoza: I0OBEHHUJIBHBIH
(roBeHANBHBIN), myGeprar-
HBI U IIepHOJ CTapeHHA.

Osenunvublii  nepuod
IpoJoJIXKaeTca [0 OKOHYA-
HHUsA IIOJIOBOTO CO3PEeBAHUA
M TpaKTHYeCKHM Bcerja
COIIPOBOMKAAETCA pPOCTOM
oprarusMma. C ogHOH cTo-
Puc. 22. Bo3pacTHbie M3MEHeHUs Yenoseka POHBI, IIPOIECC pPOCTa 3a-
OPOrpaMMHDOBAH TeHeTH-
HeCKH, a ¢ [gpyrom —

3aBHCUT OT YCJOBHUH CYIIeCTBOBAHHA.

ITyGepmammuuiii nepuod mocraMGproHAILHOTO Pa3BUTHA, T. €. NepHU-
O[ 3PeJOCTH, Yy GOJBINIMHCTBA HO3BOHOUHBIX JKHBOTHBIX 3aHUMAaeT, Kak
IpaBUIO, GOMBIIYI0 YacTh KM3HHU. B aTOT IepHOoJ OPTaHU3M T'OTOBHT-
Cs, a 3aTeM M NPHUCTYHAeT K OCYIIECTBICHHUIO BAKHEHINero KU3HeHHO-
ro mporecca — pasMHOMKEHHIO.

Crapenme — aro o6meGuosornyeckas 3aKOHOMEPHOCTE, CBOIICTBEH-
Hasi KUBBIM opranusmaM. B ompenmenémnom BospacTe B opranusme Ha-
IHHAIOTCA H3MEHEHM#A, CHHKAIOIIHe ero BOSMOYKHOCTH [IPHCHOCAGIH-
BaTbCHA K YCJOBHAM CDegbl.

CmepTs — 310 mpekpamenue HUBHENesATeIbHOCTH opranusma. Ox-
HaKO CMepTh ABNAETCA OHONOTHMYECKHM HeoOXOAHMMBIM sBjaeHMeM. Bes
CMEepPTH He IPOMCXOoAuJia OBl CMeHa ITOKOJIeHHIL.

Non naGoparopun

3aK0H 3apOALINIEBOTO CXOACTBA. YeranoBieHHsbI# dakT TOro, uro
dMODHOHBI BCEX IDYNN MO3BOHOYHLIX HA PAaHHUX CTAIMAX BHENIHEe
O9eHb Noxoxu, mossosnn Kapay Bapy (1792—1876) chopPMYyIHPO-
BaTh 3aKOH 3apOABIIIEBOI0 CXOHCTBa: «B npedenax muna amobpuo-
HbL, HAYUHAA C CaMbLX PAHHUX cmadull, OOHAPYHUBAIOM U3BeCTHOe
o6ujee cxodcmeo». OfHAKO NpH AaibHeHIIeM PasBUTHH KarKIBIH 3a-
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DOZBIII PAa3BUBAETCS CBOMM IIyTEM M npuobperaeT Bcé GoJibIIee CXOA-
CTBO C 0OCODSAMM CBOEro BUJIA.

YesoBeK, HAIPAMep, HauMHAET CBOE SMOpPHOHAJIbLHOE DasBHUTHE
¢ OAHON KJIeTKH — 3UTrOTHI, T. €. KaK Obl IPOXOAMT CHAYAJA CTANMIO
mpocreffimux, 3aTeM CTAJHIO KOJOHHMANbHBIX XHBOTHBIX, CXOAHYIO
¢ BOJILBOKCOM, KOTODYIO CMEHSeT CTafiHfA JBYCJONHBIX KHIIEYHONO-
J0CTHBIX. B mepBhie Hemenu smOpuoreHesa y OyAymIero dejloBeKa
ecTh Xopja, kaGepHBEIe IeJH ¥ XBOCT, T. €. OH HANOMHHAET JApeB-
HeHIINX XOPAOBHIX, CXONHBIX MO CTPOEHHUIO C HBIHEINHHM JIaHIEeT-
HUKOM.

STor W MHOTHEe [ApyrHe NPUMephl MOKA3EIBAIOT CBA3L MEKIY HH~
AUBUAYAJILHBIM PasBUTHEM KaiKAOro opraHusMa u IBOJIIOIIMEN BHA,
K KOTODOMY 3TOT OPTraHM3M NPWHALJIEHNKHT.

YemM OHTOreHe3 OOHOKNEeTOYHbIX OpraHvuiMoB Q OHTOreHes. o
3

OTIMHAETCA OT OHTOreHe3a MHOrOKNIETOHHbIX SmbpuoreHes.
opraH1amoB? Mocrambpuo-
Kakue nepvopbl OBbIMHO pasnuyaloT B OHTOreHese | HaslbHOE
SKUBOTHbIX? passurtue.
Kakue npoLecchl NpOUCXOAAT Ha 3Tane 3Mbpuo- | CrapeHue.
HaNbHOrO pasBUTUA? | Cmeprb.

Kakue nepuopbl BbIAENsioT B NOCTIMOPUOHAbHOM |
pa3BUTMM XMBOTHBIX? B 4éM uX 0CcoDEHHOCTH?

1. Ha ocHoBe naparpaca coctabTe Tabnuuy w
«TUNbl OHTOreHe3a», B KOTOPOW yKaXWTe Tunbl pas-

BUTWH, OCHOBHbIE XapakTepuUCTUKW M NpUMEpbl Op-
raHuamoB. OBcyamTe MonyveHHble pesynbratel € TO-  §
BapvLLaMu.

2. Npwueepure I'lpVIMepr passuTUR C NpeBpa-
LLIEHWEM.,

ey

MoskeT I MHOTOKJETOYHBI opraHmam OwITH Oec-
cMepTHBIM?
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§ 14. BJIMAHME ®AKTOPOB BHEWHEW CPEfbI
HA |-|

: S Bausaaue (aKTOpoB BHemmHelH cpe-
1. KakoBbl OCHOBHbIE KOMMOHEHTbI Abl HA pa3BUTHE 3apoablma. Pazsu-

nobon knetkn? . THe J000r0 OpraEM3Ma 3aBHCUT OT
2. Kakue haktopsl cpegbl BAMSIOT (haKTOpOB, MU YCIOBHH, OKpyXKaio-
Ha pa3BUTME 3apoabilla Yeno- meu cpensl. B smOpmonasbHOM mIe-
BeKa? pHOZe 5Ta 3aBHCHMOCTB MIPOSABJIAET-

cs B Oosblneil cremeHH y 6Gecmosso-
HOYHBIX JMKHBOTHBEIX. f#ma nrum
OPaKTHUYECKH HM30JIHUDPOBAHEI oT
OKDYJKaloIleil cpeisl, a ONTHUMAJBHYIO TeMIepaTypy AJAA 3apojbllia
ofecrneunBalOT POAMTENH [PH BHICHIKUBAHHU. ¥V IJIAlEHTAPHBIX MJe-
KOTIATAIOINX [IOCPEAHUKOM MeKAY 3apOJBINIEM H OKPYKAloIiel cpe-
AOH FBIAETCA OPraHU3M MATEDH, OT KOTOPOro 3MOPHMOH HOJIy4YaeT mH-
TAHHUE, KUCJIOPOJ, TEeILIo.

WHTEeHCHBHO JenAnuecs KIeTKH 3apoJbIIIa BeChbMa YYBCTBHTEIBHBL
K Heb0JIaronpuaTHBIM BO3/I€CTBUAM, KOTOPBIE MOTYT IIPUBECTH K paa-
JIUYIHBIM HAPYIIEHUAM B (QOpPMUpYIOIIeMcs opraHuaMe. OmacHee Bcero
BO3/JEHCTBUE XHMHYECKUX BEIIECTB, CIIOCOGHBIX IPOHUKATE Yepes ILia-
OEeHTY B 9MOPHOH. B 4acTHOCTHM, K TAKMM BeIIECTBAM OTHOCHTCH aJIKo-
rojab U HUKOTHH. PopuBmmiics y kypsmeit wau OBIOIEeH MaTepu pe-
OEHOK MOMKeT 6BITH abGCOIOTHO HOPMAJTbHBIM BHEIIHEe, HO BCE DaBHO
€ro HepBHAA W SHAOKPHUHHASA CHUCTeMBI OyAyT MOBpe:kIeHbl. Bojee To-
ro, PeOEHOK DOXHTCH ¢ ATKOTOIBHON MIH HUKOTHHOROM 3aBHCHUMOCTBIO,

B passurum sapogrima cymecrtsyior KPUTHUYECKHe IepPHO/bI, Korga
9MOpHOH 6GoJlee YyBCTBUTEEH K HeHCTBHIO HIOBPeXJanimux (GakTopos.
Hanpumep, nTunsl u murexkonurawmomue nis HOPMAaJIbHOTO PAa3BUTHA
HyxaaoTcs B BUTaMuHe D. 9roT BuHTaMHMH 06pasyerca B Kome oo
AeHCTBUEM YIbTPadHOJeTOBEIX JIydei COJIHIIA MJIM JKe JOJIMKEeH IIOCTy-
aTe B opranusm ¢ numoieit. HegocraTtox BuTamuma CIHYXHUT IPUYNHON
HapyIIeHHUsA OKOCTeHeHHWusS CKeJleTa ¥ OTCTaBAHHA B Pa3BUTHH. MHOI‘O“
AHCICHHBIE OTKJIOHEHUS B XOJeé HOPMAJbHOTO PasBUTHSA HAGIIOLAIOTCH
y amMOpmoHOB, IIOABEPrHYTBIX AEHCTBHIO H30BITOYHON KOHLEHTPAILUH
CoJeil, paauauMOHHOMY OBJIYYeHMIO U T. 1.

YporHM NpHCHOCOGIeHMsT OpraHU3Ma K HU3MEHAMMMCH YCIOBHIM.
IIponmecc u pesysnbTAaT MPUCIIOCOBMEHHSA KUBHIX OPTaHU3MOB K M3MeHs:-
IOIMMCA YCIOBUAM OKPYXKAIOIIeH cpeJbl ¢ OAHOBPEMEHHBIM TOBBIIIIE-
HHEM BEDOATHOCTH BBIKHBAHMA M CAMOBOCIPOM3BEAEHUS HABLIBAIOT
aganrauuen. AJanTanuy MO3BOIAIOT OPraHHU3MY HNOAEPIKHUBATE I'OMEO-




o LW e P WM G PR e LW W
PA3MHOXEHWE 1 MHOWBULYAIILHOE PA3BUTUE OPTAHU3MOB

cras. PazanualoT HECKOJBKO BHAOB aJanTaluii:

— nogedenyeckue (OCHOBAHBI HA CTPeMJIEHMM OPraHW3Ma 3aTPaTUTh
KaK MOKXHO MeHBIe SHEPIHH B PeayJjbTaTe CBOEHl 'KU3HeJeATeNLHOCTH);

— anamomo-mopgonozuyeckue (OCHOBAHBI Ha DasBUTHH CTPYKTYD,
COOTBETCTBYIOIIMX 00pasy >KW3HU OPraHM3Ma);

— ¢usuonozuieckue (OCHOBAHBI HA OCYIIECTBIEHUY HUSHEHHBIX
(YHKIUA B 3aBUCHMOCTH OT obpasa KH3HU);

— Guoxumuyeckue (ocHOBaHBEI HA M3MeHeHHMM OMOXMMHUYECKHMX IpO-
[[eCCOB ¥ BU3YAJIBHO HE BBIABIAIOTCA; TPeOyIOT HaubonbpImIMX 3aTparT
OHEPIrHH).
Mos na6o

aToOpUua

Crparerun aganraumii. Beictpora npucnocobaeHns OpraHusMa K
M3MEHSOMUMCA YCIOBAAM aJalTaluil 3aBHCUT OT BBIOpAHHOH cmpa-
mezuu adanmayuu. PazmmuaoT TPH cTpaTeruu:

— zeHemuueckylo (camMaa AJIWTEJbHAA; CBA3aHa C HOBOM TeHEeTH-
gecKoil mHGOpMAaIKeil, YTO BEJAET K IIOABJIEHHIO HOBBIX IPU3HAKOB);

— AKKAUMQUUOHHYIO (AIUTCA OT HECKOJBKHX YacOB A0 HECKOJIB"
KMX MecslleB; OCHOBaHA Ha HCIOJb30BAHWH IS npucIocobiieHHa K
A3MEHEHHAM OJHOTO WJIM HECKOIbKHMX YCJIOBH OKDYIKAIOLEH Cpe/bl
To#t MH(pOpPMAaNMK, HaIpUMep HoaBJeHHe Ooiee TYCTOH IEPCTH);

— menoeennylo (camas GpicTpas CTpaTerud, KOTOpadA LIUTCA He
GoJlee HECKOJBKHMX MHHYT; NpeAcTaBjdeT co00# MepBHYHYIO 3allUT-
HYIO PeakIuio Oprasuama).

|
Kakoe BAWAHWE OKa3blBaeT BHelHAA cpepa 0 @akTopbl o
Ha pa3BUTWe opraHusMa? . OKpyXarwolien

Ha 3mbpuoHanbHoe pasBuTWe Kakux OpraHusmos | CPeAbl.
okpyXalowas Cpefia okasblBaeT Hambonbluee BAUA- Apanrauums.
Hue? OTBeT MoaTBepauTe NpUMepamMu.

B 4éM Bbipaxaercs npvcnocobrneHve opraHvama K
M3MEHSIOLLMMCA YCNOBUAM OKpY>Kalowlen cpefbi?
Yto Takoe apjantaumsa? Kakue BuAbl ajantauui pas-
NNYAIOT WU C YeM OHW CBA3aHbI?

S T R T T ST T e e

Kakoe sHayeHHWe Ajif OpPraHH3Ma HMeeT IIpucnocodse-
HYe K M3MEeHSIOIMMCA YCIOBUAM OKpPYKalomei cpeast?

S "




BbIBOAbl K INIABE 2

PasmHoeHHe — 3T0 Bceoblee CBOMCTBO 3XMBBIX OpPraHW3MOB, 3a-
KJodaiomieecss B BOCIpousBeleHuu cebe mnomobHbex. Crnocobwr pas-
MHOMEHHA Yy PasiM4YHBIX OPraHW3MOB MOTYT CHJALHO OTJIHYATECH
OAHH OT APYroro, HO B OCHOBe JI000T0 THIIA PASMHOMKEHUS JIEMHT
JeJieHrue KJIeTKH.

MuT03 — aT0 mpomecc HENPAMOrO AEJEHHUS COMATHUYECKHUX KIe-
TOK 3yKapuoT. Buojormueckoe 3HAYEeHMEe MHTO3a 3aKJIYAETCA B
BOCHPOM3BOJACTBE KJIETOK C KOJNHMYECTBEHHO M KAaUECTBEHHO OZHHAKO-
BOWl reHeTHYecKo# WH(OpManwel, 4TO OUYEHEL BAKHO IOpH OCYLIeCT-
BIeHHH 0ecrosoro pasmMuo:kKeHus. MuTo3 HeoGXOZUM mns HOPMAaJIb-
HOT'O pOCTa ¥ PA3BUTHSA MHOTOKJIETOYHOTO OPraHM3Ma, NPOIEeCCOB 3a-
YKHUBJIIEHUSA MOBPEKICHUI.

Meito3 — 3T0 0cobwIii BuI meneHus KIEeTKH, IPH KOTOPOM YHCJIO
XPOMOCOM B AOYEPHUX KJIETKAX COKpAIlaeTrcs BABOE, YTO HIDAeT
BayXHYIO POJIE B YCJIOBHAX MOJIOBOTO PasMHOKeHHA. BoceTaHoB /IeHne
PEHETHIECKOro annapaTa COMATUYeCKHX KJIETOK JOYEeDHEro OpraHma-
Ma IIPOMCXOJAHUT B pPe3y/bTaTe OIIOJOTBODEHHS.

IIponmecc MHAMBUAYAIBLHOTO PasBUTHsA 0COOM OT Hauaja eé cymect-
BOBaHM#A [0 KOHIA JXH3HM HA3BIBAIOT OHTOreHe3oM. Pazinuumbie
Tpynnel OPraHuaMoB 00J1aal0T 0COOEHHOCTAMM OHTOreHe3a. B oHTO-
PeHe3e XUBOTHLIX M 4YeJ0BEKa BLIAEJNAIOT [Ba HEPHOJAA: aMOPHOHAE-
HBIA ¥ nocTaMOpuoHanbHEIE. CTapenue u CMEePTh ABAAITCA OHOJIO-
T'MYeCKH HeOOXOAMMBIMH ABJCHUAMH, TAK KaKk 0e3 HUX He IPOHCXO0-
Ausna GBI cMeHa TOKOJIeHMIA.

Passurre m060ro opraHM3Ma 3aBHCHT OT YCJIOBHIl OKpY:Kalomei
cpeibl. BricTpora mpHcmocobieHms OpraEW3MA K HUM 3aBHCHT OT
BLIOpAHHOH CTpaTeruu aganTanuu. AJANTAIUNH TOIBOJIAIOT OpraHms-
MY HOAJep:XKHBATHL IOMeOCTAas.

rA Hna Toro 4robni HIPOBEPHUTE, KaK Bl YCBOWJIH MAaTEPHAI

TJIABBI, BBIMOJIHUTE TECTOBbIE 3afaHuA B paboueil Terpagu. Ecam BeI
COMHEBA€TECh B IPABHJIBHOCTH CBOHX OTBETOB, IIOBTODHTE
MaTepHallbl COOTBETCTBYIOIIHX Haparpados.
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OCHOBbDbI FrEHEeTUKM

JNliopgu AaBHO 3aMETH/IH, YTO Op-
raHu3mbl nepepaloT CBOW MNpH-
3HAaKWM M CBOMCTBA MOTOMKaM M3
nokoneHWs B NokoneHue. Takxe
6biI0 NOAMEYEHO, YTO B pAje
cnyyaes OpraHM3Mbl MOTYT MpH-
obperatb M HOBble NPU3HAKH.
YenoseuyecTBO Bcerpa CTpPeMu-
NOCb MOHATb 3aKOHOMEPHOCTH
Hac/nefoBaHUA W W3IMEHYMBOCTH
npu3Hakos. Tak co BpeMeHeM
cchopMmupoBanacbh Hayka, KoTo-
pyi0 Ha3BaNM TeHETHKOHW.

Bbl Y3HAETE

— 0B MCTOPWW Pa3BUTHA reHe-

THKW U €8 OCHOBHbIX MeToAax;
— O HEKOTOPbIX 3aKOoHOMep-
HOCTAX HacNefoBaHWA MNpu-
3HaKOB Y »HBbIX OpraHi3Mos

u pabotax . MeHpens B 310K

obnactu;

— 0bO OCHOBHbIX (hopmax W3-
MEHYMBOCTH U MX Bronoruyec-
KOW pOJH;

— O pONW YCNOBWHA BHELIHeW
cpenbl B PasBUTHK W NposiBiie-
HWM NPHU3HAKOB M CBOMCTB Op-

raHH3mos.

Bbl HAYYMTECH
— pelwarb reHeTM4eckuwe 3a-
[aun.
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§ 15. MrEHETMKA KAK OTPAUID
BMOJIOMTMYMECKOM HAYKM

I'enetruka kak orpacis OGHoIOTMYecC-

kol Hayku. I'emerura — ogma us

Ba)KHEHINIUX OTpacjieil Omosoruuec-

HayKy kak 0bnacte 3HaHuA? . ko Hayku. [Ipeamerom eé mcciemo-

2. Kakue CBOWCTBA XXMBOrO MO3BO- BAHUH ABIAITCA 3aKOHOMEDHOCTH

NAOT  OpraHM3My COXPaHWTb HACJEACTBEHHOCTH ¥ H3MEHUYHBOCTH

NPeEeMCTBEHHOCTE MOKONEHUINA? JKMBBEIX OPraHU3MOB B IIPOIECCE HX
KHU3HeAeATeIbHOCTH.

ITonsaTHA 0 HACHEICTBEHHOCTH M
u3MeHYnBOCTH. HacaencTBeHHOCTE — 3TO CBOMCTBO BCEeX IKUBBIX op-
TaHU3MOB, NPOABIAIILIEECS B CIOCOOHOCTH INepelaBaTh CBOM TPH3HA-
KH ¥ CBOHCTBa M3 IIOKOJIEHUS B INOKoJeHHe. N3MEHUMBOCTH — CEOIi-

CTBO BCEX JKHBBIX OPraHM3MOB NpuoOpeTaTh B IIPOLECCE CBOEro pasBU-
THSA IOJ [LeHCTBHeM YCJIOBHUIl OKDY:Kalolleidl cpefbl HOBLIE IIPA3HAKH.
OlleMeHTapHOH eZWHUIell HACIEACTBEHHOCTH SBISETCSH reH, TIpeacTaB-
JMAINUNR coboit yuacTork monexynas: JJHE, B KOTOPOM 3aKOJHMpOBaHA
HH(POPMAIHA O CTPYKTYPE OZHOTO Gesrka.

Hcropus pasButusa reHetuxu. IlepBbie MONBITKY 00BACHEHUS HEKO-
TOPEIX (DaKTOB, OOYCIOBIEHHBIX IPOABJIEHUEM 3aKOHOMEDPHOCTeil Ha-
ClIe/loBAHUSA IIPU3HAKOB, NPEANPHHUMAJKMCH YEIOBEKOM eIlé 3a]0Jro
A0 OTKPHITHA reHoB. Hampumep, Benmkumii yuénsiit u Bpau [[pesmeii
I'penuu I'mnmoxpar (ox. 460 1o H. 5. — ok. 377 z0 H. 9.) IBITAJICH
O0BACHUTDL, ITOUEMY JeTH OOBIYHO MOXOMKHU HAa ponuteneit. OH roBOpPMI,
9TO CeMA MYIKYMHEI M CeMs YKeHIIWHBI, U3 KOTOPLIX BO3HHKAeT pe6é-
HOK, H3TOTOBJIAIOTCA BO BCeX YaCTAX OPraHH3Ma POAHTENEH M Mo3To-
My HecyT B cebe mHpopmamuio 06 sTux yactax. IIpH cauAHUEM ceMAH
npoucxoautr Goprba Meskny NPHSHAKAMH OTIA M MATEPH, W OT TOTO,
KTO noGeauT, 3aBHCHT [OJ peDéHKA W TO, HA KOro OH GOJIbIe Oymer
IIOX 0.

Tem He MeHee ycTaHOBIeHO, UTO 3aKOHOMEPHOCTH, IIO KOTOPBIM
IPH3HAKU [€PealTcA U3 IOKOJEHUS B IOKOJEHUE, IEePBHIM OTKPHLI
BeJTMKNN demickuii y4éHeiii I'perop Memmens. PesyanTaTsl cBoeit MHOTO-
nerHeit paborer I'. Menzgens 0606mun B nybauxanum «OmbITel HaI pac-
THTebHBIMH MHOpUAaMu», KOTOpasd BHIILIA B cBeT 8 eBpass 1865 r.
Onuakxo paGorel MeHzensi omepefmnaIn CBOE BpeMS; OHM GBITH OILleHEeHBI
0 AOCTOMHCTBY TOJIBKO 4epe3d 35 JeT mocje MX NyOIHKaIuu.

B 1900 r. tpu uccregorarenss — I'yro me ®pmus, Kapa 9pux Kop-
pesc u Jpux Yepmak — HesaBUCUMO ApPyr OT Apyra M HA pAasHBIX
o0beKTax MepeoTKPHIIYN 3aKOHBI MeHmes. Pesynerarer pabor aTux mc-
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caesoBaTesiell JOKA3aau NPABHJILHOCTh YCTAHOBJIEHHBIX MM 3aKOHOMED-
HocTell. OHM YeCTHO IPHU3HAJH €ro IMepPBeHCTBO B 3TOM BOIpOCe M IIPH-
CBOMJIM BTUM B3aKoHoMepHocTaM uma Menzgensa. 1900 rox cuuraercs
JaTol poKJeHHA HAYKH I'eHeTHKH, a eé odHIHaJbHOe HasBaHHUEe ObLIO
IIpeJIOAEeH0 aHTIHicKEM G6monorom Yuabamom Beiircomom B 1907 r.

Mos naGoparopus

Mengens poauica B 1822 r. Poagurenn sHasBanu ero Moransom. B
1843 r. oH OKOHYMJ I'MMHAa3MI0 ¥ Noj WMeHeM I'peropa 6bLI moCTpH-
JKeH B MOHAXH ABIyCTHHCKOIO MOHACTHIPSA, PACIIOJOKEHHOTO B Yellc-
KoM ropone Bpuo. Ha meHsrm moHacTbipa MeHzens Ipocaymiajgz B
BencKkoM yHEHBEpCUTETE KYPC MATeMATHKHM M €CTeCTBEHHBIX HayK. 3a-
TeM OH IpemojaBaj (PUSMKY M eCTeCTBeHHYIO HCTODHIO B MOHACTBID-
CKO# mKoJjie. IlapajlieIbHO C IpemojaBaHWEM NPOBOAMJI OIBITHL IIO
rubpHUAU3a UM FOPoXa.

I'. Mesgens o6azan BaKHEHIMHUMHU [JA HACTOAINEro y4eHOro Ka-
yecTBaMHB. Bo-TIEDBEIX, OH yMeJ (DOPMYJIMDOBATH KOHKpETHBIE el
HCccaeoBaHNsA. BO-BTOPHIX, OH MOI' IPABHJILHO INOHHMATE M TPAKTO-
BATH PE3YABTATHI OIBITOB, T. €. OBLLI crioc00eH clesaTh TOYHBIE H IIpa-
BUJILHBIE BBIBOJLI M3 Pe3yJLTATOB CBOMX 3KcrepumeHToB. B 1868 r.
Mengens ¢TAJ HACTOATENEM MOHACTBIDA M NPEKPATHI 3aHATHA Hay4-
HOM paboToii.

e
YTo ABMAETCA NpeaMeToM MCCnenosaHms . leHetuka. o
reHeTUKM Kak Hayku? 0 § lMpun3sHak.

YTo ABNAETCA 3MEMEHTapHOW eAMHWULEN Ha- . HacnepcreeH-
CrecTBeHHOCTU? ; HOCTb.

KakoBbl OCHOBHbIE 3Tarnbl WUCTOPUM Pa3BUTWUA TEeHe- | N3meHYnBOCTbD.
TUKIN? f

Yr1o obecrne4dmBaeT HacneAcTBEHHOCTE W W3- 0
MEHYMBOCTb KakK CBOWCTBa XWBOTo?

e e T T T e e T I P T T e e

LT UGS Tlouemy MBI cumTaeM, uTo paGorsl MeHzens omepenu-
JM CBOé BpeMsa?
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' § 16. METOAbI UCCNEROBAHMA HACNEACT-
BEHHOCTWU. ®EHOTMIN M FrEEHOTMN

MeToael wuccAeOBAHHA HACIe[-
CTBEHHOCTM OYeHb pPasHOOOpAa3HEI.

1. Y710 03Ha4aeT B BUONOrMK rNoHs- Cpenyu COBpeMEHHEIX METOJOB IeHe-
THe «copt»? THUYECKOTO aHAIH3a MOYKHO HA3BaTh
2. Kakue metogbl UMTONOMMKM Bam yumozeHemuyecKuil memod, 3aKII0-
WN3BECTHbI? JaWIANCA B HM3YYEHHH XPOMOCOM

00'beKTa IPH IIOMOINM MHKPOCKOIA
¥ TO03BONAKINHUN OIpelejHuTh HX
4uCca0 U GopMmy, a Takke Ouoxumuuecrxuili memod u gp. I'. Memgens
B CcBOel paboTe HCIIOJbL30BAJ THOPHIOIOTHYECKHH METOH, KOTODLIiA
CTal OCHOBOM ero onbITOB. IIpmMeHeHHe VUEHEIM MAMEMAMULECKUX
Memodoe TMO3BOJIHIIO €My CAEeJATh HA OCHOBE YACTHBIX OIBITOB BaXKHEMH-
IIM€e BBEIBOJALI, KOTOPBble OKA3aJIMCh CIIDABENJIMBEI AJIS BCEX JKHBBIX CV-
ImecTB Ha 3eMJie ¥ 3aJI0KHJIM OCHOBY HOBOM HAYKH — TeHETUKU.

CyTh rubpHIOIOrHYecKOro MeTO[a 3aKJIYaeTcd B CKPEIIUBAHUH
cIenuaJbHO NOJOOpaHHBIX Iap OPraHU3MOB M TIIATEJILHOM H3YUEHHUH
NOJYYEHHBIX IOTOMKOB. CKpemimBaHHe OPraHH3MOE, OTJIHYAIOININXCH
ApYyr OT ApYyra OOHHMM MJIHM HECKOJBKHMMM IIPHU3HAKaAMH, HA3LIBAIOT rul-
puaH3anHel, a TOTOMKOB OT TAKOI'O CKpelluBaHuA — zubpudamu. Ilo-
3TOMY H MeTOJ MOJY4YMJI HasBaHWe I'UOpPHI0JIOTHYECKOro. ITOT METOJ
JO CHX IOp JIEKHT B OCHOBE TeHETHYECKHX HCCJIEIOBAHHIL.

Menzens B CBOMX ONBITAX B KauecTBe 00BEKTA MCIOIB30BAJI PACTEHHSA
ropoxa. B HacTrosee BpeMs [Jisi MeHETHYECKHX HCCIELOBAHHI IIMPOKO
MCIOJIb3yeTcs IIonoBas Mymika aposodpuna (Drosophila) (puc. 23).

®enoTHN M reHoTHN. JI1000il OpraHM3M HMeeT He OJMH, a OI'DOMHOE
KOJIHYecTBO Npu3HakoB. Cpeiw HMX He TOJBKO BHENIHHE, ONpeneIsiio-
e BHAWUMEBIE 0COGEHHOCTH, HO W BHYT-
peHHMe. COBOKYIHOCTh BCE€X BHEIIIHHUX H
BHYTPEHHHUX [IPU3HAKOB M CBOMCTB opra-
HHM3MAa HAa3LIBAIOT (enoTHnOM. JI06HIE
IPHU3HAKHM 3aBHUCAT OT MHOTOYHCJIEHHBIX
GUBHONOTHYECKAX # OHMOXMMHYECKHX
IIPOIECCOB, KAaXKIbIM M3 KOTODPBLIX, B CBOIO
odepenb, 3aBHCHUT OT AeATEeNBHOCTH 0CO-
01X OenkoB-depmeHTOB. OcobeHHOCTH
CTPOEHHS W (PYHKIMOHHUPOBAHUA OSTHX
OenKOB, KaK BAM H3BECTHO, OIPEAEJISIOT-
cA UX CTPYKTYpoOH, 3amundpoBaHHOI B re-
Puc. 23. posocduna Hax. Kam et opraruam obiagaeT cBOEM
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VHUKAIbHBIM codeTaHueM reHoB. COBOKYNHOCTE TIeHOB, KOTODPYIO
OpraHu3M IIOJyYaeT OT poauTeseil, HA3LIBAIOT NeHOTHIIOM.

TeHOTHI ¥ YCJIOBHA OKPYsKAaloIieil cpefbl BIMAKT Ha (JOpMUPOBaHNE
¢denoruna. PeHOTHNUYECKNE NPHU3HAKH, OIpelesideMble TeMH HJIK
MHBIMM TeHAMM, B PA3JIMYHBIX YCIOBHAX CYINECTBOBAHUFA PasBHBAIOT-
ca mo-pasEoMy. K coskameHMio, mo (peHOTHIY He BCerja MOKHO IO-
HATH, KAKHE TeHBI COAEPXKHUT AaHHAA 0c0o0b, IOITOMY Heo0X0oguMO IIPO-
BeJeHHEe COOTBETCTBYIOIIMX HCCJIeLOBaHUI.

IIposoxsa onelTel, I'. MeHaens paboTal ¢ TOPOXOM. OH HCHONIB30BAN
IS CKpeIMBAaHUA pPACTeHH:d, KOTOpPhle OTHOCHJIHCE K ornpeneTéHHBIM
copmam. Tak, ©UMeOTCA cCOpPTa C GeBIMH ¥ KPACHBIMH IIBETKAMH, MKEN-
THIMH M 3€J6HBIMH, I'JIAAKHMH ¥ MOPIODUHHCTBIMHM CeéMeHaMH U T. I

Takue copra HA3LIBAIOT YMCTHIMM JMHMAMH. ['OpOX JIerko BhIpailu-
BaTh, B yCJOBHAX YexXuHm OH HaéT HECKOJIPKO YPOKaeB B T'OA. Topox —
camoonvLisemMoe pacmerue, HO B IPUPOJHBIX YCJIOBHAX COPTa 00BIYHO
He CMEIIMBAIOTCA. B JKCIEpPHMEHTe CaMOOIIBLIeHWEe JIETKO MIpPeJoTBpa-
TUTH, ¥ DKCIEPHMEHTATOP MOKeT ONBLIATHL PACTeHHE OBIIBOON C APY-
roro pacTesHus, T. €. IepeKpeCcTHO.

o~

Bonee moapobuo 06 umcciaepopanuax I'. Menjens Bbl MoOkeTe
mpouymMTaTh Ha caiiTe www. elementy.ru B pasjeie «Hayku o
FKUBHA».

Kakue MeTofbl reHeTMKWM BaM W3BECTHbI? o rnépugono- o
B Y&M CyLLHOCTb rMBPMOONOTMYECKOro MeToga? ru4ecKkmuin

B yém coctowuT 3acnyra . MeHaens? MeToA.

Kakvmu CBOWCTBaMMK, MOne3HbiMK AnA npoBefeHus rmbpuagmnsayms.

reHETMYECKMX WUCCnefoBaHuin, obnanaet ropox? @eHoTUN.
reHorun.

1. OBbAcHWTE, 4To 0BycnosnveaeT MHOroob- Yucras nuHUA.

pasve MpW3HaKoB y PasHblX OpPraHW3MOB WUNn
ocobelr ogHoro BMaa.

2. HazosuTe Napsl NPU3HaKoB ropoxa, KOTopkle UC-
none3oean . MeHoens B CBOWMX UCCNEQOBAHUAX.

‘Kakme 06beKThl yIOGHO MCIONB30BATE B HCCTIE/I0BARM-
AX ¢ UCTIOJB30BAHWEM THOPULOTOTHYECKOTo metona?

—
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§ 17. SAKOHOMEPHOCTM HAC/NEJOBAHMA

1. B 4éM cywHocts rubpuaonoru-
yeckoro mMetopa?

2. Kakune CBOWCTBa ropoxa MCnosb-

30Ban B CBOWMX WUCCNeOOBaHMAX
[. MeHgenb?

eavHoobpasHbimM,

(puc. 24, 0):

3akoH gomMuHMpoBaHuM#a. Kax Bam
yKe H3BEeCTHO, IJA CBOMX HCCJIENo-
BaHu# Mengens BRIOHpaJ ABE UHC-
ThIe JIMHHU PacTeHHH ropoxa, KOTo-
PBI€ OTJIMYAJHUCE TOJABKO II0 OZHOMY
npusHaky. Ckpemusanue I'. Menge-
JeM pacTeHU# ropoxa, MCXOZHO OT-
JUYAIOINUXCHA TOJBKO IIBETOM I'OpO-
MKUH (KEITBIM WJIH 3eIE6HBIM), IIO-

Kas3amo, 4TO B IIePBOM IOKOJIEHUU CeMeHa y BCeX IMOPHIHBLIX pacTeHHH
OKasaIICh HCKJIOYUTENBHO enTbiMu. Korza xe MeHzenb MOBTOpPMI
CBOM OIBITHEI HA PACTEHHAX, OTIHYAIONMIMXCHA APYT OT ApPyra IO ApYro-
My NpHU3HaKy — (Qopme ceMsAH (rIajKWe WM MODIIUHHCTBIE), TO BCe
rubpUHbBIE DACTEHHA MEPBOr0 MOKOJJEHUA HMesIH TIagKue ceMeHa.

IlposiBsisiioniuecs y rubGpuoB MepBOr0 MOKOJEHUS nNpu3HaKu (HKéJ-
TBIH IIBET MM TJIAIKOCTH cemsaH) Menjenp HasBaJl NOMHHAHTHBIMH,
a IojgaBiseMble IPH3HAKY (3eJEHBIA IBET WM MODPIIHHHCTOCTEL ce-
M#AH) — peneccMBHEIMM. Ha OCHOBe IOIyYeHHBIX masHeIX I'. MeHnens
chopMynIHpOBan 3aK0H eduH000pasus zubpudos nepeozo NOKoOJIEeHUL,
unu domunuposarus (puc. 24, a):

NPY CKPELMBAHUN ABYX YMCTBIX NIUHWIA OPraHW3MOB, OTIIMYAIOLIMXCS OPYr OT
Apyra OfHWM NpuU3HaKoMm, BCce rMbpuabl NepBoro Nokonewus GyayT umeTtb
MPW3HAK OAQHOro W3 poauTenei, U NokosieHMe No JaHHOMY Mpu3Haky Gyner

3akon pacmenienus. I'. MeHIenb NPOLOKUI CBOM ONBITEI: M3 THE-
PUAHBIX CEMAH BBIPACTHJI DACTEHUS M CKPECTHJ HX MeXJy CoOOi.
IlopcunThIBasi uMeCI0 MKEATEIX W 3€IEHBIX TOPOLIMH B IIOTOMCTBE MHO-
TUX Ilap pacTeHWd ropoxa, OH ODHADYKMJI, UTO yV pACTeHMit BTOpOTO
[NOKOJIeHHA 00JIbIAA YACTh TOPOIIMH (3/4) HMeJla MKEITYI0 OKPacKy, a
MEeHBIIAs YacTh (1/4) — genényio. Takum o6paszoM, COOTHOIIEHHE KO-
THIX U 3€JIEHBIX CeMAH B IIOTOMCTBE COCTABMIO 3:1.

Slenenme, npum KoTopom CKPELIHBAHNE NPHBOAUT K 0GpPA30OBAHUIO
HacTHd IIOTOMCTBA C NOMHHAHTHBIM, & YACTH C PELECCUBHBIM I[PHU3HA-
KOM, HOJNY4YM/IO Ha3BaHWE paclieNnJieHue NpHU3HaKoB. 3atem I'. Men-
AeJb MOATBEPAWJI XapaKTep pacUlelieHHus B ONBITAX C JAPYTHMH
IPH3HAKAMH DPaCTeHHUH ropoxa u 00OCHOBAJI 3AKOH PaACUWenieHus
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Npu CKpeLLMBaHun ABYX NOTOMKOB (rmbpu-
[OB) NEpBOro NOKoAeHus mexay cobon Bo
BTOPOM NOKONeHWW HabniopaeTcs paclien-
neHue, U CHoBa MNOABAAKTCA 0cobM C pe-
LIECCUBHBLIMW MPpU3HaKamu; 3Tn ocobu coc-
TaBNAT 1/4 4acTk OT BCEro 4ucna notom-
KOB BTOPOro MOKOMEHUS.

3akoH uuctroTrel ramer. I'. Menzgeasb
OBITAJICH O0BACHHUTH, KAKHE MEeXaHH3MBI
obfecmeymBaT eguHOOOpasue TIHOPHUIOB
IepBoro TIMOKOJeHHMA #© pacllelljieHue
npusnakos. Co BpeMeHeM OBLJIO JOCTO-
BEPHO YCTAHOBIEHO, UTO KjeTku pacre- [4C 24, Mowornbpuaroe
HUH ropoxa OIpeeJEHHOTO copTa cogep- CKPEWMBAHNE (@) n pacuwen-
’KaT IO ABA TeHa, KOAUPYIOIIUe oKpacKy., J1€HWE npusHdkad (6)

IIpu aTom y ozHOrO copra OKpackKa ce-

MHAH JKéaras, a y Apyroro — 3enéHas. AHaJOIMYHO OBCTOMUT Jeso ¢
IPYTHMH IPU3HAKAMH: HX TaKiKe KOAHPYIOT maphl reHos. I'eHbl, 0TBe-
TCTBEeHHEIE 3a MPOABJIEHHE OJHOIO INpU3HAKa (HampuMep, IIBeT CeMsAH),
MOJYUYMJIM HA3BAHWE aJIeJIbHEI€ TeHBI.

Eciu opranmsM COJAEp:KHUT ABA OZWHAKOBBIX AJJIeJbHBIX reHa (Ha-
IIpUMeEp, 3eJE€HOTO I[BeTa CeMsH), TO TaKOW OpPraHM3M HAa3BIBAIOT IOMO-
3uroraeIM. Eciin ke anjlelbHBIE MeHBI pasHble (HaAllpuMep, OAHH OIpe-
IeJIgeT JKEJTYIO, a APYroil — 3eJEéHYI0 OKPACKY CeMsH), TO TaKoil op-
raHH3M HA3bIBAIOT FeTePO3HrOTHBIM. HUHCTHIE JHHUK OOpPa30BAHBI TOJb-
KO TOMO3SHMIOTHBIMH PACTEHHAMH, II09TOMY IIPH CAMOOIBLIEHHH OHH
BCerJa BOCIIPOM3BOAAT ONHH BAPHAHT IIPOABJIEHUSA IIPHU3HaAKA.

Kakue npuM3Haki Ha3blBalT AOMWHAHTHBIMU, o - JomMuHaHT- o

a Kakue — peLeccuMBHbIMA? Hbie
Kakue dakTbl NOATBEPXOAIOT pacllenneHue npusHa- | M peleccuBHble
KOB y BTOPOro MokoneHus rinbpuaos? NMpU3HaKH.
= PacwenneHue
1. ChopMynmpymnTe OCHOBHbIE 3aKOHbI Hadle- 0 MPU3HAKOB
OBaHWA NPU3HaKoB, yCTaHOBNEeHHble . MeHpoenem. ;
g. Hante o%ocnoaan-mi 3aKOHY YMCTOTHI F&Mg'. AATHES (b,
Fomo3urorTsl.
Fetepo3unroTel.

LU0 LU SR Beersia i 110 (DeHOTHITY MOKHO ONpeNeuTh TeHOTUI?




‘o LW E N P W G D TR LW A WM

64

§ 18. PEWEHME FEHETMUYECKMX 3AHAY

CxeMBl cKkpemuBaHMA. 3aKOHOMED-
HOCTH HacJlemoBaHHA IIPH3HAKOB,
1. Kakue reHbl HasbiBalT OOMU- OTKpEITEIe MeHzenTeM, MOMKHO TIpeJ-
HAHTHLIMW, a kakue — PeUeC- | crapurTe cXeMaTHYECKH, HCIOIb3YSH
CHBHbIMU? TaK Ha3blBAeMEIE CXeMbI CKpelIuBa-
2. Y10 Takoe rametbi? HuA. [na 3amucH 5THX CXeM HcC-
3. Yem romoaurota OTAMHaETCa OT HONB3YIOT CJeAyIomue 0603HaYeH s :
reTepo3nroTsl?

v oyka P (mar. parentes —
poAOHAYAJLHHK) o003Ha4YaeT pPOIH-
TeIbCKOE TOKOJIEHUE;
cuMBOT § (Bepkaso BeHepbl) — KeHCKasd 0COOB;

cuMBOJ 3 (mur 1 Konsé Mapca) — MysKckKas 0colb;

CHUMBOJ X — CKpelluBaHHE;

6yxBa G (rpe4. gamete — xeHa, gametes — My:) — raMeThl,
COCTAB KOTOPBIX IIPHHATO OOBOAWTHL KPYXKKOM HJIM OTMEYaTh
BEPXHHUM MOOLYEPKHUBAHHEM;

F, (nar. filialis — ceiHOBHMII) — IepBoOe NOKOJEHHE IOTOMKOB,
F, — BTOpOE NOKOJIEeHHE IIOTOMKOB;

A (unm n06ble Apyrue OPOMHCHBIE JAaTHHCKHMEe OVKBBI) — TeH,
OTBeYarInui 3a ()OPMHPOBaHHE JOMUHAHTHOIO IPHU3HAKA;

a (Eam Jgro0bkle CTPOYHBIE JIATHHCKHE OYKBBI) — TI'€H, OTBEYalo-
mui 3a GopMHUpOBAHHE PEIECCHBHOIO IIPHU3HAKA.

NSNS N

\

Cxema cKpelIMBaHHUA MOXKET BBIIVISAJETH CJIEAYIOLIMM 00pasom:
P Q AA X Saa

G:Q
F

it Aa

Ha aT0iif cxeMe nmokasaHo, 4TO B KasKJ0li raMeTe DOJHTEIBCKHX OCO-
Geit 6iaromapsa Meilo3y NPHUCYTCTBYET TOJBKO OLHUH allelbHBIH T'eH: B
ogHOM ciaydae A, B ApyroMm — a. Taxum o6pasom, B mepBOM IIOKOJIe-
HHH BCE COMaTHYeCKHEe KJIETKH OyAyT reTepos3uroTHBIMH — Ad.

B cBowo ouepens, ru6pHABI NEPBOTO IOKOJEHHUA € DPABHON BEpPOAT-
HOCTBIO MOTYT 00pas3oBHIBATH ramersl ¢ reHamu A wmam a. Cayuaiigeie
ROMﬁHHaHHH 39THX raMeT IIPHU IOJOBOM IIpoIlecce MOryT JaTh BO BTO-
pPOM TOKOJIEHHH BapuaHThl: AA, Aa, dA, aa.
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VMon naGoparTopun

Anropurm peumieHMs TeHEeTHYeCKHX 3amay

V uenoBexa IeH AJWHHBIX PECHHUI[ JOMHMHHDYeET Hal re-
HOM KODOTKHUX pecHum. JleHIIUHA ¢ JIMHHBIMU DECHHIAMH, y OT-
14 KOTOpPOil OBLLIM KOPOTKHE PECHHIIbI, BBHIILIA 3aMyXX 38 MYMXHIH-
HY ¢ KOPOTKHMHM pecHunaMu. CKOJIBKO THIIOB ramer obpasyercd y
smermuubl? CKOJBKO THIOOB ramMer obpasyercsa y MYXKYMHBI?
CKOJIBKO DA3HBIX TeHOTHUIIOB U CKOJBKO (DEHOTHIOB MOKET OLITH
cpegu neTell NAaHHON CYIPYKeCcKOH mapui?
Pewenue: 1. Banumem o0beKT HCCIeNOBaAHUA W 0DO3HAUEHHS
IeHOB.

06sexr | I'en |IIpusnax AA n Aa — p[JUHHEIE DECHHILBI;
aa — KOPOTKHWE PeCHHUIIbI.

Yenosek| A |[nuHHBIE PECHHILBI

a |Koporkue pecHHUIIBI

2. Onpemenum reHOTHIIBI DOJUTeJIEH.
JKeHIIEHA MMeeT NJIMHHBIE PECHUIIEI, CJEJ0BATENBLHO, eé FeHOTHII MO~
ket ObITh AA unu Aa. Ilo yenoBuw 3amadm eé orTell HMeJl KOPOTKHE pec-

HUIBI, 3HAYUT, €ro TeHOTHI — dd, CJeJOBaTelbHO, MeHOTHI KeHIIH-
Bl — Aa. TeHoTHn eé cympyra — ad, TAK Kak Yy Hero KOPOTKHe pec-
HHIIBI.

3. Banumem cxemy ckpemuBauus (Opaka):

P: pnuHHBIE pec X KOpOT HHUILbI
Aa aa

e @ @

Fi: pnunebIe PECHHIEI KODOTKH HHIIBL
Aa aa

4. BanuiueM COOTHOLIEHHEe IeHOTHINOB M (DeHOTHIIOB.
Pacuwennesue no regoruny lAa : laa, mwam 1 : 1.
Pacmennenue no dedoruny Toxke 1 : 1.

5. 3anuineM OTBeT.

OTgeT: V XeHIIUHEI ofpasyeTca /Ba THIA FAMET; ¥ MYMXYHUHBI — OJAMH
THII ramMer; cpeid AeTel JaHHOH cynpyKecKoil mapsl MoxkeT ObITh ABa
pa3sHBIX NeHOTHIA (FOMO3HIOTHI M TeTEPO3UTOTHI) M IBa Da3HBIX (HeHOTH-
na (¢ KOPOTKMMH ¥ JIHWHHBIMH DPeCHUIIAMH).
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§ 19. XPOMOCOMHAA TEOPMA
HACNEACTBEHHOCTU. FrEHETMKA NONA

CueniienHoe Hacjel0BAHHE NIPHU3HA-
KoB. B Havase XX croserus cramo
oueBUAHBIM, uTo I'. MeHagenb oT-
KDBLJI eluHBbIle 3aKOHOMEPHOCTH Ha-
CJIIeACTBEHHOCTH MJIsI BCeX MHUBBIX
opranuamos. Ho BmecTe ¢ Tem cra-
. JIM HaKallJIUBATbCA CBEIEHHUSA O TOM,
YTO B HEKOTOPBIX CJYYAsX pacllerr-

JIeHHe He IMoJYuHseTcA 3akoHaMm I'. Menzgensd.

B 1902 r. amepukasen Yuasam CeTTOH IIPeAIIONOMKUI, YTO dIeMeH-
Thl HACTIEACTBEHHOCTH, KOTOPhIe MbI CEeTOAHS HA3blBaeM IeHAMH, MOI'YT
pacmoyiaraTeCsi B XpoMocomax. [leficTBUTENbHO, TN€HOB, KOAMPYIOIINX
pasiuYHble IIPUBHAKM y J000ro opraHmsma, odyeHs MHoro. Taxk, mo
OpubIN3UTENBHEIM pacdéraM y desoBexa oxoso 60 000 resos, a Bu-
ZJOB XpoMocoM Toabko 23. Takum o0pa3oM, Bce HNECATKH TBICAY I'e€HOB
YMEIaloTCA B 3THX XPOMOCOMAX.

OcHOBHBIE DPUHNIMIBI HACIEZOBAHUS I'€HOB, PACIOJOMKEHHBIX B O/-
HOU XpoMOcoMe, ObLIN HCCIAeAOBAHBI BEITAIONIMMCSH aMEPUKAHCKHM Te-
HeTuKoM Tomacom Mopramom (1866—1945).

OcHOBHEIM 00BEKTOM, ¢ KOTOpPHIM paboram T. Moprad u ero yuesu-
KH, O6bL1a TIIof0BadA MyImIKa Aposoduna (cM. puc. 23), uMeromas AWMO-
JOHUAHBIH HAOOp u3 8 XpoMOCcOM. DKCIEePHMEHTHI MMOKA3aIH, UTO TeHBI,
HaxojdAIuecs B OAHOW XpoMocoMe, IIPH Meio3e [IOmazaioT B OJHY ra-
MeTy, T. €. HacJeAyIOTCA CIeILIeHHO. JTO SABJIeHHe IIOJYYMJIO HA3Ba-
HHe 3axoH Mopzaua.

XpomocomHuasn Teopus HaciaegcTBeHHoctu. Wccmemosammsa T. Mop-
rasa JIerJI B OCHOBY COBPDEMEHHOH TeOPHH HACJEJCTBEHHOCTH, OCHOBY
KOTOPOM COCTABIANT CJeAYIOINHe IOJOMEeHUA:

1. I'en npezncrasiaser coGoil yuacTok (JOKye) XpOMOCOMBI. XpPOMOCO-
MBI IPENCTaBAAIOT CcO00H TI'PYIIILI CLEILIeHUS TeHOR.

2. AnellbHBIE TeHBI PACHOJIOXKEHB B HIAEHTHYHBIX JIOKYCAX TOMOJIO-
THYHBIX XPOMOCOM.

3. 'enbl pacmosiaraioTcsa B XpOMOCOMAaX JIMHEITHO, T. e. APYT 3a Apy-
ToM.

4. KpoccuHroBep mpezicrasiseT coboil mpomecc 06MeHa TeHAMH Mek-
AY T'OMOJOTHYHBIMHU XpomMocoMaMu.

ITo Mepe pasBHTHA YYE€HHS O HACIEACTBEHHOCTH MOHATHE «TEH» II0-
CTEII€EHHO YTOYHHAJIOCH. HepBOHa‘{aJII:HO 9THM TEepMHHOM obosHauaau
eIUHHUIY HACJEJCTBEHHOCTH, ONPEJeJIAIIYI0 PAasBHUTHe TPU3HAKA.

1. Kakue reHbl HasblBalOT annenb-
HbIMW?

2. Y10 Takoe KpoccuHrosep?
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Puc. 25. XpOMOCOMHbIE KOMMNNEKChl CaMKu WU camua y Apo3ouns

ITocse cosmaHusa XPOMOCOMHOHM TeOpPHH HACJEACTBEHHOCTH U paciuud-
poBxu crpykTypbl JITHK u remermueckoro xojga reHoM CTAIH Ha3bLIBATH
yuactox mosexynasl JJHK, mHecyimmii mudGoOpMamuio o CTPYKTYpe OIpe-
NenEHHOro OesKa.

HacaenoBanue NpHU3HAKOEB, CUEIVIEHHBIX ¢ moiaoMm. IlomamBiasiomee
OOJIBIIIMHCTBO KUBOTHEIX MPEACTABICHO OCOOAMHU JBYX IOJOB — MYKC-
KOT0 H KEeHCKOr0, IIPUYEM pacIlenJeHde 110 NPHU3HaAKy [oJa IPOHCXOo-
ouT B cooTHomeHur 1:1. Takoe paciuemnyeHne y IIOTOMCTBa Habamooma-
eTcA B TeX CIydasx, KOIJa CKPeIluBalTCs rereposurorHad (Aa) um ro-
MosuroTrHas (aa) poautensckue ocodu. I'. MeHaens OpeanoIOMHUI, YTO
OJWH M3 IIOJIOB T'eT€PO3UTOTeH, a APYyroil 'OMO3UIOTeH IO TeHy, KOTO-
PRIl onpefesidAeT IOJ OPraHH3MA.

9To mpeamoJioMKeHHe ObLIO HMOATBEP)KIEHO B Hadajle XX B., KOrja
T. Moprany u ero CoTpygHHKaM yJIaJl0oCh YCTAHOBHUTH, UTO CaAMIIBl H
caMKH pasanyaiorcd HabopoMm xpomocoMm. Bce XpoMOCOMEI, KpoMe Of-
HOH Mapsl, V MYKCKHX W JKEHCKHX OpPraHU3MOB OJMHAKOBBI, U HAa3bl-
BalOT WX ayrocomel. Ho B OofHOIH mape XpPOMOCOMEI y CaMIIOB M CAMOK
Pa3IHUYHBI. JTH XPOMOCOMBI IIOJIVIMIN HAa3BAHWE IOJIOBbIE XPOMOCO-
MbI. Hanmpumep, y caMoK Apo3oduabl B KarK/J0H KjJeTKe TPH Haphl ay-
TOCOM ¥ OIHA Tapa OAWHAKOBEIX IIOJOBBIX, TAK HA3LIBAEMBIX X-XpO-
MocoM. A Yy caMIIOB Te Ke TPH IIaphkl ayTOCOM M JABE PA3HbIE II0JIOBBLIE
xpomocomel — X u Y (pme. 25). IIpu opMHUpOBaHWM TamMeT BO Bpe-
Msf MeMo3a y caMOK Oyaer oOpasoBEIBATHCA ONWH BHJ ramMer: 3 ayTo-
comMbl + nojioBad X-XpoMocoMa. ¥ caMIlOB ke OYAYT B OJUHAKOBOM KO-
audyecTBe 00pasoBBIBATHLCA ABa BHAA I'aMeT: 8 ayTOCOMBI + IIOJOBas
X-xpomMocoMa MJIH 3 ayTOCOMBI + IIOJIOBAA Y-XpPOMOCOMA.
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XpoMocomHas Teopus HaCIencTBeHHOCTH. [eHeTrka nona

Ecin mpu onJiofoTBOpeHUH ¢ ANIEKIETKON CONMBETCS CIepMaTO30u I,
Hecymui X-XpoMOCOMY, TO M3 TAKOIl 3UTOTHI Pa30BLETCA CAMKAa, a ec-
au ¢ Y-xpomocomoit — camen. Takum ofpasom, mosa Gyaymei ocobu
omnpejendgeTrcsa BO BPeMA ONJIOAOTBOPEHMA W 3IABUCHUT OT TOr0, KAKOM
HabOp IOJIOBEIX XPOMOCOM CHOPMHDYeTCH B 3TOT MOMEHT.

Ecau reHbl, OTBeTCTBEHHBIE 38 KAKON-TO NPHU3HAK, PACIIOJIOMKEHBI B
ayrocoMax, TO HacJleJOBaHHME OCYINECTBJSETCS HEe3aBHCHMO OT TOrO,
KTO fBJIAETCS HOCHTeJeM IreHa — OTel MJH MaTh. Beib ayTOCOMEI y
camMIa ¥ caMKM OJMHAKOBBEI. PacmososkeHWe reHa B IOJIOBOH XpoMoco-
Me HAasbIBAIOT cyenjeHuem zena c¢ noaom. Hampumep, y 4desloBeKa B
X-XpoMocoMe pDacIoJIOXKeH NOMHWHAHTHHIA red (H), omnpenensmonimii
HOpPMAaJIbHOE CBEPTBIBAHWE KPOBHM. PellecCUBHBIN BapHaHT 3TOT0 TIeHa
(h) IPpMBOAMT K CHUXKEHMIO CBEDPTHIBAEMOCTH KDOBH, HWJIM TeMODUINH.
Y-xpomocoMa He MMeeT AJIEJbHOH K 3TOMY TreHY [apbl, ¥ IPU3HAK
(HecBEpPTHIBAHME KPOBM) NPOABIAETCA Y MYMKUYUH, HECMOTPA HA TO UTO
red h peleccuBeH.

PaccmoTpuM HacsefoBaHMe reMOGMINH y UYellOBeKa, COCTABHB CXe-
My ckpeuuBaaua. ObosHaunM 6yKBoil H ajiesb, Olpeae/AOniui Hop-
MaJbHOe CBEPThHIBAHUE KPOBH, a OYKBOil /i ainesib, ONpeAesslolui re-
mopuauo. Torza B moToMcTBe 3M0POBBIX POAUTENEH ¢ IeHOTHOAMH
XAX" u XHY 6ymer mabmoparses:

P: XEX x & XHy
¢ @ @@ ®

Fi @ Xx® & xHy Q@ XEX* 3 Xy

W3 cxeMbl BUJHO, YTO MAIBYUKM C reHOTHOOM XY GyayT GOJBHBI.

Takum e obpazoM HacaegyeTca HAJBTOHM3M — HECIOCOOHOCTHL pas-
JIMYaTh KPACHBIH H 3€eJIEHBIH IBeTa. ITOH DOJE3HBIO CTPALAl0T OKOJIO
4% wmyuuH U MeHee 1% KeHmMH. BepoATHOCTL HOABIEHHUA B IIO-
TOMCTBE TreMO(GHJIHH, KaK M APYIrHX HACIEeICTBEHHBIX 3a60JeBaHHIA,
CYILIECTBEHHO BO3PACTAET NPHU POACTBEHHBIX Opakxax.

T'emoTun kak ueJiocTHas cucrema. [Ipu 3HAKOMCTBE ¢ 3aKOHOMED-
HOCTAMM HACJIeNOBAHWUA PA3JNWYHBEIX IPU3HAKOB HAa IIpHMepe ropoxa
co3gaéTcA BHedYaTJeHHe, YTO KAaM/ALIH IN'eH B NeHOTHIE AEHCTBYeT caMm
no cebe. Ha camom geme ma1060i opraHuMaM IIpeACTaBJAeT COGOM CIIOMK-
HYI0 CKOODAHMHWDOBAHHYIO CHCTEMY, B KOTOPOM BCe IIPOIECCHl B3aMMO-
cea3aHbl. CBA3b NPONECCOB APYTr ¢ APYIrOM B OPraHU3Me B 3HAUYUTEIb-
HO¥l Mepe onpeneasiercs B3AUMOIEHCTBMEM TeHOB MexXAy coboii. Taxue
B3aMMO/IEICTBHS, HE BCE BHABI M3 KOTOPHIX MBI ceHuac 3HA€M U IOHH-
MaeM, [OeJIal0T TeHOTHII KayKJ0i 0co0H eJUHOM IeJIOCTHOM CHCTEeMOIl.
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Moa naGoparopun

TemeTnmuecKkas CTPYKTYpa IOJOBHIX Xpomocom. Tak KaK CaMKH
Apo30(duIEl CIIOCOGHE! TPOU3BOJAUTE TOJBKO OAMH BHJ raMer (¢ moJo-
Boii X-XpOMOCOMOIi), X HA3BIBAIOT 20MOZAMEMHbLLM NOJOM. Camnsl
Apo30(UJ TPOMBBOAAT ABa BHAA raMer (C MOJOBBIMH XPOMOCOMaMH
X unm Y), U uUX HA3HIBAOT 2emepozamemHbli noLoM. ¥V MHOIHUX
MIEKOMUTAIIUX (1 y YejoBeKa B TOM dHCHe), YepBeil, paxoobpas-
HBIX, MHOTHX 3€MHOBOJHBIX, PEIO ¥ GOJBIIMHCTBA HACEKOMBIX JKEHC-
Kuil mON Takike ABJisfeTcs romoraMerHbiM (XX), a MyMCKOH — re-
reporamerssiM (XY). V KeHIIMH B KamI0d KJeTKe 22 mapsl ayrTo-
COM H OBe IT0J0Bbie X-XPOMOCOMBI, & Yy MYMKYHH Te e 22 mnapsl
ayTocoM, a TaKKe monoBbie X- u Y-xpomocombl. OfHAKO y MHOIUX
BH/IOB XPOMOCOMHOE OIpefieieHue IO0Ja BRIIJIAAUT HHaYe. ¥V orum,
penTHANil ¥ HEKOTOPHIX DbIO rOMOraMeTHBI CaMILbI (XX), a rerepo-
ramerHsl camMikn (XY). ¥V HeKOTOpPBIX HACEKOMBIX (I4EJbI, Ky3HEYH-
Ku) camku romorameTHbl (XX), a y caMIlOB B XPOMOCOMHOM Habope
ecTh TOJILKO OfHA IoJjoBas xpomocoMma (X0).

Pazmuuua mosoB. My»XCKOMH IIOJ 9acTO HASBIBAIOT CHUJIbHBIM. On-
HAKO C TOYKH 3pDeHHs MeHeTHKH 3TO He Tak. MyiKCKO#H OpraHusM me-
Hee YCTOMYMB KO MHOTMM HeOJaronpuATHBIM BO3[edcTBIAM: UH(pEK-
MAM, KPOBOIOTEPE, CTpeccy M T. A. B CBASK ¢ BTHM OTHOIIEHHE 110~
goB 1:1 B momynamuax mofeii napymeno: Ha 100 pgesouex
posxpaerca 106 manpuukos. MexaHusM 3TOTO ABJAEHHSA IOKA HEFACEH.
K 18 rogam COOTHOIIEHHMEe CTAHOBATCH HOpMaJbHBEIM, T. €. 1:1, K 50
rogam Ha 100 KeHIOuH ocraérca 85 MyKYUH, a K 80 rogam — TOJb-
Ko 50.

ChopMynunpyiTe OCHOBHbIE MONOXEHWs Xpo- 0 Xpomocom~- o
MOCOMHOW TeopyM HacnedCTBEHHOCTU. Hasl Teopus

i
Yro Takoe NOKyc? '[ HacnegcTBeHHoC-
i

YeM ayTOCOMbI OTAIMHAIOTCA OT MOMOBbIX XPOMOCOM? Ti. Jlokyc.
Kakue npv3Haku HasbiBaIOT CLENNeHHbIMM C NONoM? AyTOCOMBI.
OxapakTepusynTe reHOTUN Kak LEeNOCTHYI0 cucTemy. | lMonoBkie

ln XPOMOCOMBI.

=

(g PG S8 B Kakoil MOMEHT BpeMeHM 3aKJIafbIBaeTCH TeHeTHYec-
KUH mos Gyayimeit ocobu M OT Uero OH 3aBUCHT?
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OCHOBHbIE ®OPMbI MSMEHYMBOCTM.
FEHOTMNMWYECKAA USMEHYMBOCTD

H3MeBYMBOCTE — 3T0 CIOCOGHOCTE

OpraHus3MoB MNOpuobpeTaTh HOBBHIE

1. HT0 Takoe reHoTwn? IPHU3HAKH M0Z AeficTBHEM OKpyIKa-
2. Y10 npeacraenser cobow ren? omel cpeasl. PasnuuaroT asa Buza
3. YTO NOHMMAIOT NOZA SBOMIOLMOH- M3MEHYUBOCTU: 2ZeHOMUNUYLECKYIO
HbIM MPOLIECCOM? : (HacIeICTBEHHYIO) U (eHoMmunuyec-

Ky (HeHacJIeACTBEHHYIO, MJIH MO-
AupUKanuoHHyo0) (puc. 26).

lemoTHNHYecKas W3MEHYHMBOCTB. DTOT BHA H3MEHYHMBOCTH s3aTparu-
BaeT HACJIEJCTBEHHYIO HHPOPMAIMIO OPraHW3Ma M IPOABISETCH B ABYX
hopMax: MyTanMOHHON ¥ KOMOMHATHBHOMH.

Myraumonnas M3MEeHYHBOCTH CBSA3AHA C BO3HMUKHOBEHHMEM H3MEHE-
HUI B NeHOTHIIE, KOTODBLIE NMPOUCXOLAT IO BJIHUAHHEM pasHoOOpasHBIX
(GaKTOPOR BHEIIHeH W BHYTDEHHEH CpeAbl U HA3LIBAIOTCS MyTAILMSAMM.
IIpu onpejieIEHHEIX YCIOBHAX OHM IPHUBOLAT K BHE3AIHBIM CKAYKOOG-
Pa3HbIM H3MEeHEeHUAM (DeHOTHIIMYECKHUX IPH3HAKOB, IepejalolliXcsa W3
IIOKOJIEHHUA B IIOKOJIEHHE.

Myranuun. Ectu MyTanuu BOZHMKAIOT B JIIO0BIX KJIETKaX TeJa, Kpo-
Me raMeT, MX Haa3blBalOT comamuueckumu. Ecim mMyTupoBama KieTka
PacTeHusd, U3 KOTOPOM 3aTeM Da30BLETCA IOYKA, a4 BIOCIEACTBHHU IIO-
Oer, To Bce KJIeTKH 3TOro mobera 6yAyT MyTAHTHBIMH. IIpu BereraTus-
HOM DPa3MHOYKEHHHM HOBble CBoiicTBa OyAyT HaOJOJATLCA M Y IOTOM-
crBa. Hanmpumep, Tax 6buIM mOJydYeHBI copra CMOPOAHHEI ¢ OeJIbIMH
AroAaMu, a TakKxKe JIO0MMble MHOTHMMH HEKTaPDHHBI — COPTA HepCHKa
C HEONYIIEHHBIMH IIJIOJAMH.

Ecin comaTuyeckas MyTanus BO3HHMKJIA HA DAHHUX CTALHAX WHIH-
BH/yaJbHOIO DasBUTHA (OHTOTeHe3a), TO M3 MYTHPOBaBLIEl KJIETKH
MOKeT PasBUTHCA GOJIBINOA y4acTOK TKaHU, BCE KJIETKM KOTOPOTO Gy-
AyT MyraHTHEIMH. Takwe oco6u HaswiBaioT Moszaurkamu. Hampumep,
HMeJI0BEK C IJla3aMH PasHOTO IiBeTa ABJIseTcA Mosaukoi. Ho mpu noso-
BOM DPa3sMHOKEHHU HOBBLIA IPHU3HAK, [IOABUBIOHICA B pPe3yJbTATEe CO-
MaTH4YeCKOHd MYTallMH, DOTOMCTBY He IepejacTcs, TAK KAK B raMerax
9TOM MYTAI[MM HeT.

Ecnu jxe myTanus mpomsonrna B MOJOBEIX KJIETKaX, TO TAKYIO My-
TAIUI0 Ha3bIBAIOT zeHepamueHoii. O4eBHAHO, UTO TaKue MyTalldM Ie-
penawoTcA CllenyoIneMy NOKOJeHHIO.

IIpuyunsl 1 yacrora myraumii. [logaBisomee YACIO MyTaluil He-
6JIAaTONPUATHEI UM Aa’Ke CMEPTe/NbHBI JAA OPraHM3Ma, TaK KaK OHU
PaspymialnT OTPeryJaHupOBaHHBIH Ha IPOTAMKEHWH MUJLIHOHOB JIeT Iie-
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NameH4YnBOCTH

- FTeHOoTUNM4ECKaR F deHoTUNUYECKASA
/ i

Puc. 26. QopMbl U3MEHYMBOCTA

JIOCTHEIH reHoTHN. MyTamuu MOTyT 3aTParuBaTh KAaK OT/AEJbHEIE I'€HBI,
TaK U IeJible XPOMOCOMBEI MJIH Jaike Bechb MX Habop.

MyTanuy BOBHHMKAIOT IOCTOSAHHO H JOBOJBHO dacTo. OmHaro o0bIY-
HO OHM He IPOABIATCHA B deHOTHIE OPTAHM3MA WUJIM CJIeNYIOMero mo-
KOJIGHHUS, TAK KAK ABJAITCA PelleCCHBHLIMH. ¥ udesoBexa oT 2 g0 10%
raMeT MMEIOT Te HJIH HMHBIe MyTanuu. Ilpm O1mM3KOpOJCTBEHHOM CKpe-
muBanuu (6paKe MesKIY POACTBEHHUKAMMH) DelecCHBHEIE MYTHDOBaB-
IIIFe TeHbI MOTYT IepeliTh B rOMOSHIOTHOE COCTOAHHE M IPOABUTHCA B
(peHOTHUIIE TTOTOMCTBA.

V KakJoil MyTAIHMH €CTh KaKas-TO NPHYMHA, XOTA B GOIBLIIMHCTBE
clIy4aeB Mbl He MO;KeM e€ ompeznennTb. OAHAKO YHMCI0 MyTAIHHA MOMK-
HO Pe3K0 YBeJWYHTH, BO3JeiiCTBYA HA OPraHM3M C IOMOIIBI0O TaK Ha-
3BIBAEMBIX MYTAreHHBIX (aKTOPOB.

Myrarennbie (paxkTopbl. K MyTareHHbBIM (DaKTOPaM OTHOCAT HEKOTO-
phble (M3HUecKHe BO3jAeicTBHA Ha oprausM. CHIbHEHIIHM MyTareHoM
ABIAETCA UOHU3UPYIOULee U3AYYeHUe — BIeKTPOMAarHUTHEIE BOJHBL C
MAaJEeHbKOM IIHMHOI BOJHBI, HO ¢ OYeHb BBLICOKOH sHeprueii. OHM 1mpo-
HHKAIOT B TKAHM ¥ KJETKH OPraHH3Ma, IIOBPEe:KAad pasIHYHBIEe MOJe-
Kyael, B uacTHOCcTH MoJgekyasl [JHK. YiaepTpadmoneroBoe H3IyUeHHE
TaKe OTHOCHTCH K KOpPOTKOBOJHOBBIM. OHO MoOeT paspyliaTtk Io-
BEPXHOCTHBIE CJIOM TKaHeH, CTAHOBACE NIPUYMHOH COJHEUYHEBIX OXKOrOB
¥ 3/I0KA4YeCTBEHHBIX 3a00JIeBAHMIL.

MyraresasiM (AKTOPOM TaK’Ke ABJSAETCS IOBBLILIEHHAS memnepa-
mypa. Hanpamep, TIpH BRIPDAIHMBAHMHM JPO30(hMJI HPHU TeMIeparype
Beime o0braHOM Ha 10 °C umeao myTamuil yBeJIMuHBaeTca BTpoOe.
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OcHOBHbIE (POPMbI UIMEHYMBOCTH. [EHOTUNMMHECKAS NUIMEHYNBOCTL

CurpHEHITNM MyTareHHBIM JeHCTBHEM 06/1aZaroT HEeKOTOPBIE XUMU-
ueckue coedurenusn. Hanpumep, MyTanum BEIBBIBAIOT COJMM CBHHIA 1
PTYTH, (opManuH, XJ0podopM, mpemapaTsl AJs GOPLOEI C CEIBLCKO-
XO03ANCTBEHHBIMU BPEAUTENAMHU U Ap. OTHOCHUTENLHO HeJaBHO BHIACHHU-
JIOCh, YTO NPHYUHOW MyTAUHi MOTYT OBITH 6UpYCHL.

W3 cxasaHHOrO CTAaHOBUTCA NOHATHO, IOYEMY BAXKHO craparncs
u3beraTe BO3/EHCTBUS H3BECTHBIX MYTATeHHBIX haxTopoB. U yx co-
BCEM HepasyMHO rybuTe cefA M cBOMX OyAyINMX AeTeil CO3HATEIbHBIM
yIOTpeG/eHHeM CHUIBHBIX MYTAreHOB, K KOTOPHIM OTHOCATCA HHKOTHH,
AJIKOTOJNb, HAPDKOTHKH M T. . Hampumep, TOKCHKOMAaHBI JJsi KPATKO-
BPEMEHHO! IIOTePH YYBCTBA PEAbHOCTH IIPUHHUMAIOT BEIeCTBa, HAHO-
cAIlYe HeMOoNpPaBUMBIN ymiep6 MHOMECTBY KJIETOK OPraHM3Ma, B TOM
YHCJIe U MePBUYHBIM IIOJIOBBIM KJIETKaM, U3 KOTODBIX Pa3BUBAIOTCS siii-
IeKJeTKH HJIH CIEPMATO30UIEL. .

JBOMIOHOHHANA POab MyTraumii. Ilo xapakTepy BoszeiicTBHA Ha op-
FaHU3M MYTalUU NEeJAT Ha JeTaJbHBIe, II0JyJIeTaJlbHbIe, HeHTpaIbHEIE
U nosesHele. JlemaJbnbie Mymayuu B KIETKaX 4YeJOBEYeCKOTO Opra-
HH3Ma HECOBMECTHMEBI C KW3HbIO, W HX obJjiazarenm morubamT WX B
amMOpuoreHe3e, MIM BCKOPE I1OCJe DPOMKIEHHA.

ITonynemanvrbie mymayuu TPUBOAAT K DPE3KOMY YXYALIEHHIO Ka-
KUX-JIM00 IpPOIECCOB JKU3HENeATeIbHOCTH, UYTO B GOJIBIIHHCTBE ciy4a-
€B TaKye PaHO WIH MO3QHO IPUBOAHAT K CMEPTH. Y YeJOBeKa K TAKHM
MyTaouAM OTHOCHTCA I'eMOMHIHA.

Heiimpanvhble mymayuu — NOHATHE OTHOCHTENBHOE, TAK KAK JIIO-
Ooe mBMeHeHMe B TAKOil OTJIAKeHHOH cHCTeMe, KAk TeHOTHII, eJBa JIH
MOKeT OBITh He Baj)KHBIM [JIs OPraHU3Ma. K TAKMM MYTAUAM OTHO-
CAT, HAIDHMepP, MyTAllUH B Y4aCTKAX XPOMOCOM, KOTODPbIe He KOZHDPY-
0T OeTKH.

ITonesnvie mymayuu, mo-BUANMOMY, JIEKAT B OCHOBE 3BOJIOIMOH-
HOTO nponecca, IPUBOAA K MOABJIEHHIO NOJE3HBIX IS BUJA IIPU3HA-
KOB. 9TH NPM3HAKH, 3aKPEIJIAACh eCTeCTBEHHBIM 0TOOpOM, MOTYT Ja-
Jiee NPHUBECTH K 00pPasoBaHWIO HOBOH CHCTEMATUYECKOH eJUHUIBI —
DOABHIA WM Jake BHAA.

OcCHOBHBbIE XapaKTePUCTUKU MYTaUMOHHOW M3MEHYMBOCTM:

® U3MEHEHWA BO3HWKAIOT BHE3anHO, B pe3ynbTare 4ero y opraHmama no-
SIBNSIOTCH HOBbIE CBOWCTBA;

® U3MEHEHWS HacneayioTcs, T. €. NEPEAAlNTC U3 NOKONEHWA B MNOKONEHWE;

® MyTaUWOHHAsi U3MEHYMBOCTb HE MMEET HaMpPaBNEHHOrO xapakTepa, T. e.
HENb3s AOCTOBEPHO Npenckasarb, KakoW WMEHHO reH ByaoeT M3MeHéH nop
OENCTBUEM Cpefbl.
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puna

B opraEuM3aMe 4eJioBeKa MMeeTCA 3alllUTHAA CUCTeMa, [peJoXpaH:i-
jolas HAII BMJ OT HAKOIJIeHMA ocobeil ¢ reHeTHMYEeCKHMU OTKJIOHE-
ausaMu. 110 COBpeMEHHBIM CBeNeHMAM MEeAUNMHCKUX TeHEeTHKOB, C
XPOMOCOMHBIMM OTKJIOHEHUAMH POK/JaeTcd B CpefHeM 70 mnaneHIes
ma 1000 sgoposeix geteit. Ho xpomMoCcOMHBIE MyTalu{ NPOMCXOAAT
ropasfo uamie, OJHAKO OKOJO IOJIOBHHBI sMOpDHOHOB C TAKHMMH OT-
KJIOHEeHMAMY norubaioT BO Bpems OepeMeHHOCTH, & IPHMEPHO 10%
POKAAIOTCA MEPTBHIMH.

(e B MurepHeTe, Hampumep Ha calWTe Www.museum.ru,
HaifiquTe penpoAyknuio KapTuHbel Padasna «CuKcTHHCKAA
MamoHHAa». BHUMATEJIBHO DPACCMOTPHTE uzobpakenue NpPaBoOi
pyku Ilanet Pumckoro Cukcra II. Kaxyio HacJeICTBEHHYIO
AHOMAJIMIO M300pasuy XYHAOKHHK?

Yto Takoe M3MEHYMBOCTb W Kakue e€ (hopMbl } W3men- o
YUBOCTb.

BbIOENSAT?

Kakue BuObl MEHOTUNWYECKON W3MEHYWBOCTM BaMm . Myrauun.

N3BECTHbI? . MyrareHHbie
. ¢bakTOpbI.

Yro Takoe MyTauuu?
Yem comMaThHeckme MyTaumu OTNUYaIoTCA OT reHepa- |
TUBHBIX? ]
Kakoea 3BOMIOLMOHHAs POMb MyTaLwmia?

KakoBbl OCHOBHBIE XapaKTEPWUCTWKX MYTaLUMOHHON

N3MEHYMBOCTI? f
1. OxapaKkTepusynTe poNb U3y4eHWs COMaTw- w L

YECKMX MyTaLWii pacTeHuin Ons XO3aCTBEHHOW ae-
ATENbHOCT YENOBEKA.
2. HazoBuTe OCHOBHbIE MyTareHHbie (HakTopbl.

v 38 KakoBbl MPAYMHBI OTHOCHTENILHO PEAKOro (deHOTHIIH-
YECKOTO NPOABIEHUA MyTAUMi y OpraEu3MOoB?
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§ 21. KOMBMHATUBHAA U3MEHYMBOCTD

BoanukHOBeHHE pa3IMYHBIX KOMOH-
HAlMi 'eHOB M UX POJb B CO3MAHUH
reHeTHYeCcKOoro pasHooOpaszua B
npemenax Buga. B ocHOBe KomMOGuHa-
THUBHON H3MEHYMBOCTH JI€KAT TPH
OCHOBHBIe NpUYMHBEI. IlepBas mnpu-
9MHA — 3TO NOJ060I npoyecc, B pe-
3yJbTaTeé KOTOPOr'0 BOBHHKAET OIPOMHBIH Ha00D PasHOOGPASHBIX TeHO-
THIOB. Tak, B COMATHYECKHX KJETKAX KaMKIOTO UeJOBeKa COIePIKUT-
cA 23 marepuHCKMe u 23 OTIOBCKHe xXpomocomel. IIpu obpazosanum
ramMeT B KaXKAYI0 U3 HUX IONAAET JUIIb 23 XPOMOCOMBI, M CKOJBKO W3
HHUX OyAeT OoT oTHA M CKOJIBKO OT MaTepu — npeno cayuas. Korga ke
IIPOUBOMUAET OIIOAOTBOPEHHE, TO B 3UTOTE BCTPETATCSA XPOMOCOMEI Oa-
OYVIMIKKM W OeAVIIKH 110 Marepu u 6adyLIKM H JefyIIKH 110 ormy. Ilpex-
BHJETh, YbUX XPOMOCOM OyneT GoJibllle MM MEHBINE, HeBO3MOIKHO.

Bropas nmpuumHA KOMOGHHATHBHON M3MEHUHBOCTH — KpoccuHzogep.
Maso Toro, 4ro Ka)kmas Hama KJIeTKa HeceT XPOMOCOMEI JeAVIIeK U
6abyiex, ompeseIéHHAS YACTh ITHX XPOMOCOM B pPe3yJIbTaTe KPOCCHH-
POBEPA IIONyYHIa YACTh CBOMX IEHOB OT I'OMOJIOTHYHBIX XPOMOCOM,
UpHHALNEXAaBIINX paHee APYrodl JuHUH Npenkos. Takie XPOMOCOMBI
Ha3BIBAIOT PEKOMOMHAHTHBIMM. Y4YacTBYs B (OPMHDPOBAHUM opraHusMa
HOBOT'O IIOKOJIEHWS, OHH NPUBOAAT K HEOXKHJAHHBIM KOMOMHAIMAM
[PUSHAKOB, KOTODBIX He ObLIO HM y OTHA, HU Y MaTepw.

Haxonen, Tperbs npuumHA KOMOMHATHBHOIN H3MEHYHUBOCTH — CJAY-
YaliHblil xapaxmep 8cmpey zamem B IIPOLECCEe OILIOAOTBOPEHMSA.

OBOIOLHOHHOE 3HAYEHHEe KOMOWHATHUBHOM H3MeHYHBOCTH. Bce Tpu
nporiecca, Jiexampe B OCHOBe KOMOMHATHBHOH M3MEHUYMBOCTH,
AEHCTBYIOT HE3aBMCUMO JDYT OT APYTa, cosjlaBas OTPOMHOe pasHoo6pa-
31€ BCEBO3MOYKHBIX T'eHOTHIIOB.

lenel mpy KOMOMHATHBHON M3MEHUMBOCTH He H3MEeHAITCA, HO BO3-
HHKAIOT HOBBIE MX COYETAaHUH, YTO U OIPHBOAMUT K IOABJICHHIO OPraHU3-
MOB C HOBBIMH (P€HOTMIIAMH, KOTODPBIE MOIYT OBITH KAK IIOJIe3HBIMH,
TaK H BpeIHEIMH B AAaHHBIX YCJIOBHAX KHU3HHA opranuama.

BCMIOMHMTE

1. Y7o NOHWUMAKT Nog NONOBLIM
npoueccom?

2. 470 Takoe KpoccuHrosep?

OcHOBHbIE XapaKTepUCTUKU KOMGUHATUBHOIH N3MEHYUBOCTM:

® B YCNOBUAX Cy4aliHOTO KOMOGWUHWPOBAHWS FEHOB MPU MOSOBOM npouecce
B3aMMOAENCTBUE PasNUYHbLIX HeannenkHbIX FreHoB CO30aéT HOBble MNPU3HaKK;

¢ MNOBbILLAET XN3HECNOCOOHOCTL MOTOMCTEA;

® CHUXAET M HeWTpanayeT BpeaHoe OeicTeue MYyTaLuniA.
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Mos naGoparopus

Terepoauc. K KoMOMHATHBHON M3MEHYUBOCTH NPUMBIKAET fBJICHHE
rerepoauca (rped. heteroiosis — H3MeHeHHe, npespameHue). I'erepo-
3Mc, WAW THOpHAHAA CHJA, MOYKeT HaOJIOJAThCS B NEPBOM MOKOJE-
HUM [IPY THOPUAMBAIAN MeXAY NpPeACcTaABUTEeIAMHA Da3JUIHBIX BHAOB
wiu coproB. OH NpoaABIsAeTCA MOBBLILICHUIEM sKusHecnocobHOCTH, yBe-
JTMYeHWeM POCTa W APYruMu ocobeHHocTAMHU. HiaccmyeckKuMm npume-
POM TeTepo3uca IPHU HEPOACTBEHHOM CHKPeIlMBaHUMU ABJIAETCA HAD —
rubpus ogHoropboro u AByrop6oro BepOIIOLOB. D10 CUJIBLHOE, BEIHOC-
JIMBOE JXMBOTHOE, IIIMPOKO HCIOJL3yeMoe B OKCTPeMaJbHBIX YCIOBUAX.

OpHoropObIi Osyrop6eiii BepOAioa Hap, rubpug mexay 4poMenapom
sepbniog (6akTpuaH) 1 BakTpruaHom
(apomenap)

Kakne npu4uHbl nexar B ocHOBe KoMBurHa- o . KombuHa- o
TUBHOW N3MEHYUBOCTN? TUBHas

KakoBa ponb NOMOBOrO Mpolecca B peanusaunm U3MEeHYUBOCTb.
KOMBUHATUBHON WM3MEHYMBOCTA? . PekoMbMWHaHTHbIE
B 4yéMm 3aknioYaeTcs 3BOJIOLMOHHAs pofib . XpOMOCOMblI.
KOMBUHATUBHON M3MEHYMBOCTU? 0 |

PackpoiiTe pOfib BO3HUKHOBEHWA Pa3nnHHbIX
KOMBMWHALLMIA TeHOB B CO3[aHWW reHeTuHec-
Koro pasHoobpasvisi B npeaenax suaa.

[ v T\ 48 Peanmayercs i KOMOMHATHUBHAA M3MEHUMBOCTH y Opra-
HHU3MOB, PA3MHOKAIOMIUXCHA TOJMBKO OECIIOIBIM nyTém?
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§ 22. GEHOTMNMUYECKAA U3SMEHYMBOCTD

DeHOTHNIHYECKAH, MIAN MOAMdHKa-
OUOHHAA, H3MEeHUYMBOCTh. Bee (eno-

1. Yro Takoe derHotnn? | TUNHYECKMe NPUBHAKH JXKHUBOTO Op-
2. Kakue ycnosus cpefbl Moryt TaHM3Ma ONpeneNATCA KOMOHWHA-
AEeNCTBOBATh Ha OpraHvsm B nuell TI'eHOB, COCTABJAIOIIUX €ro
npouecce oHToreHesa? resorun. ONHAKO T'eHBI IIOCTOSHHO

HCHBITHIBAIOT BO3JeHCTBUA CO CTOPO-
HBEl BHEIIHeHl CpeJAbl, MOATOMY cCTe-
[eHb IPOABJIEHHA JEHCTBHUA I'e€HOB MOKET ObITh PA3IHUYHOIN.

Hanpuwmep, eciu M3 04HOro KycTa CMODOAMHBI BereTATHBHEIM oyTém
IIOJIYYUTHh HECKOJBKO HOBBIX KYCTOB, TO MX P€HOTUIBI BYAYT OJMHAKO-
BEIMH. OZHAKO (DEHOTHUIBI PACTEHMH MOTYT CHJIBHO OTIHYATBCH APy
OT ApyTra 1O pasMepy # KOJMYECTBY JHUCTHEB, pasMepy crebiei u T. .
ITH DasNIuuYMA B INPHU3HAKAX Y DACTEHHH C OJMHAKOBBIM I'€HOTHIIOM
CBA3AHEI C TeM, UTO IIPOSBIEHHE I'eHOTHIA 3aBHCHT OT YCJOBHH BHEII-
Heil cpeanl. B npuBenéuHOM mpuMepe MOKHO IPEeAIION0MUTE, UYTO OC-
BEeMIEHHOCTE AJIA ONHOIO M3 KYCTOB OKA3aJ1ach OOJbIIE, e AIA Opy-
TMX, WJIH IOOJ HUM Jy4Ylle yaoOpeHa IOYBAa.

DeHOTUNINYECKHE NU3MEeHeHUA OpPraHM3MOB, KOTOpBIe He 3aTparuia-
10T €ro reHoM M IOTOMY He IepeJalTcs M3 IOKOJEHUS B NOKOJIeHHE,
HasBIBAIOT MOOUPUKAYUOHHBLMU, A ITOT BHJ MU3MEHUMBOCTH — MOaH-
(bHMKAIMOHHON M3MEeHYHBOCTHIO.

Hamie Bcero MomuuKAIMAM MOOJ-
BEPXKEHBI KOJIMYeCTBEHHbI€ IIPH3HA-
KH — DOCT, Bec, ILJIOJOBUTOCTh U T. II.
Knaccuueckum npumepom moauduka-
OUMOHHOH H3MEHYHBOCTH MOMKeT CJy-
KHTh M3MEHYHMBOCTEH (POPMEI JHCTLEB
YV PACTeHHsA CTPeJIOJIMCTA, YKOPEeHSIO-
mieroca IOJA BOZOH. ¥ OAHOH ocoOm
cTpenonucTa OBIBAIOT TPH BHIA JINCTL-
€B B 3aBHCHMOCTH OT TOrO, I'le OHH
PasBHUBAOTCA: MOJ BOAOI, Ha mOBepX-
HOCTH BOABLI HJIM Ha Boaayxe (puc. 27).
Itu pasnuyud B GOpMe JHCTHEB OIpe-
eNAITCA TAKMKEe CTEeIeHbLI0 OCBelleH-
HOCTH, HECMOTPA Ha TO 4TO HabGop re-
HOB B KJIETKaX KaKJOT0 JHCTA OJHHA-
Puc. 27. Crpenonucr KOB.
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Poan ycioBuii BHEIIHEe#H cpeJbl B PA3BUTHM H IPOABJIEHHH NpH3HA-
KOB M cBoiftcTB. [IJI51 PA3IMUHBIX IPUBHAKOB U CBOMCTB OPraHM3MOB Xa-
paxTepHa OOIbINAA MIU MEHbIIASA 3aBHCHUMOCTH OT yCcI0BUH BHENIHEH
cpensl. HanpuMmep, y 4dejgoBeKa IBeT PajyXKH U IPYIHIa KPOBH OIIpe-
[eIAIOTCA TOJBKO TFeHaMH, M YCIOBHUA JKM3HH Ha 9TH [IPHU3HAKH BJIH-
aTh HUKAK He MOTYT. A BOT pocT, Bec, (u3nyecKas CUjIa M BBIHOCIIM-
BOCTH CHJIBHO 3aBHCAT OT BHEIIHMX YCJIOBHi, HAMpUMep OT KOJTHYeCT-
Ba W KayecTBa NUTAHHUSA, (PU3HYECKON HArPy3KH H ID. IIpemensl
MoAM(PUKAIMOHHON HM3MEHYMBOCTH KaKoro-1ubo HpH3HaKa HA3BIBAIOT
HOpMa peaxuuu.

MaMeHUYHBOCTh NPH3HAKa HHOTAA GpIBAEeT OUEHL OOJBILIONH, HO OHA
HUKOT/a He MOKeT BBIXOJMTEH 3a Ipe/esibl HODMBI DEeaxI. Hampu-
Mep, UeJ0BeK MOKeT IPOo0eKarhb 100 ™M 3a 11,0, 10,0, 9,0 ¢, a BOT 3a
4,0 ¢ He cMOMKeT HHMKOrAa. Y OAHMX IPU3HAKOB HOpMA peakIuu Mo~
JKeT BBITH OUeHb WupoKol (HanmpuMmep, Bec GBIKOB, MOJIOYHOCTH KODOB),
a Apyrue NPHU3HAKHM XapaKTepU3yIOTCH y3roii HOPMOH peaKIun (ma-
opuMep, OKpacKa LIepcTH Y KDOJIMKOB).

Tumanaiickuil Kpoaux — OJHA H3 cTapeiiunux IOPOJ, BBIBEAEHHBIX
qeJlOBEKOM. B ero oxpace IPHCYTCTBYIOT ABa IBeTa — TEMHBLH
(same uépHBIA) M Oenblil; Jamel, & TaK#He HOC M XBOCT OKpAIleHBI
KOHTpAacTHO (@), ria3a KpacHBIE. Ecnm y rEMajialiCKOr0 KpPOJIHMKa BbI-
MUIaTh y4acToOK Oesloil IePCTH M MOMECTUTH €ro B X0JIOZN, TO Ha 3TOM
MecTe BhIpacTeT 4épHas mepcTs (0). Ecau uépHYIO IIepCTh yAaluTh U
[OMECTHUTEH KPOJIMKa B TEIJIOe IIoMelleHne, TO BRIpacTerT fesiad 1MepcTh.
Ilpn BHIpAUIWMBAHHUH HOBOPOKJEHHOTO ruMaiafickoro KpoJaHKa NIPH
remneparype Bbiire 30 °C Becs meperb OyleT ocTaBaTbCHA benoit (8).
V moToMeTBa [BYX TAKHUX OEJBIX KPOJIUKOB, BBIPAIIEHHBIX B HOPMAaJb-
HBIX YCJOBHAX, Oyzer 0ObI4HOe pacipenesieHne OUTMEeHTa.

a 6 B

Wz cKazaEHOrO BhINIE caelyeT OUYeHb BasKHBINI BBEIBOZ. Hacaenyercs
He caM NPU3HAK, & CIOCOOHOCTE MPOABIATH 3TOT Npu3HaAK B ompene-
JIéHHBIX YCJIOBHAX, MHBIMU CJIOBAMH, HacleAyeTcd HOpMA peakIuy op-
ragM3Ma Ha BHEIIHWEe YCIOBUA.
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QeHoTUnmyeckas M3MeHYMBOCTb

OcHOBHbIE XapaKTepuCTUKK MOAUDUKALMOHHON U3MEHYUBOCTH:

* MOAUGDUKALMOHHBIE U3MEHEHWS He MEepenanTcs U3 MOKONEHWSA B MOKO-
nexwve; .

* MOAVDUKALMOHHBIE N3MEHEHUS MPOSBARIOTCS Yy MHOrvx ocobei Bupa u
3aBUCAT OT (AKTOPOB OKPYXAlOLLel cpeas!;

* MOAVPUKALIMOHHLIE M3MEHEHWUS BO3MOXHBI TOMBLKO B npegenax HopMbl pe-
KUK, T. €. B KOHEYHOM CHETE OHW ONPEdEnsIOTC reHOTUMOM.

opaTopus

Onucanme enorunor pacrenmii

1. Paccmorpure gBa 9K3EeMILIAPA HATYPAILHBIX HMJIN repGapHBIX

o6pasuos pacrenmii (smaxkm opmOro copra, AVMKOpacTyIue

UM TOMAIlIHWe PACTEHHA OZHOro BuAa). CpaBHHTE aTH pac-

TE€HHS, HAWJNTE YePTHI CXOACTBA M DPASIMYMIL.

2. Peaynsrars Hab/ogeHus (GeHOTHITIOB oopMuTe B BHIe
CPaBHUTEJbHOH TaGNUIBl (KpHTepPHH CPaBHEHHA MOT'YT
OBITH KayecTBeHHEBIE U KOJIM4YeCTBeHHEIE).

3. BhlABUTe IDUBHAKM, BOBHHKIIME B pesyibrare MoguHUKa-
OHMOHHON M3MEHYHBOCTH W 00yCJIOB/IEHHBIE TE€HOTHIIOM.

4. Cpenaiite BrIBOZ 0 OPHYHHAX MOSU(DHKAITMOHHON H3MeHUIH-
BOCTH.

5. OTBeThbTe Ha BOmPOC: MOMKHO JM Ha CaZOBBIX y4YacTKax,

UMEIOITNX Da3HYI0 JKCIO3MIIUIO, IPH OZHMHAKOBOM yxome

BRIDACTMTEL OJAMHAKOBBIA YpOKail OBOILeit? ITouemy?

Haydyenne mommdpuraumonnoi H3MEHYHBOCTH H IOCTpOe-
HHE€ BapMALHOHHON KPHBOI

Obopydosanue:
HaGoper 6uonormueckux o6nexTon (cemena daconu, 60608; Ko-
JIOChES TMIEHUIIbI; JIUCTLS AOIOHM, akKanuu Ip.) — He MeHee

30 (100) sxsemmisapos OAHOTO BUZA; METP AJA M3MEPeHHA pPocTa
yyamuxca KJacca.
Xod pabomuwi:
1. Pacnosiosxure JAUCTHS (unm mpyrue o6sexTHI) B TIOpALKE HAa-
pacTaHUS HX IJIMHEL.
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2. UamepbTe JIHUHY O0BEKTOB (POCT OJHOKIACCHHKOB), IOJY-
YyeHHBIE JAaHHBIE 3AlHIINTEe B TeTpalb.

3. IloncyuraiiTe uymcao 0GBEKTOB, HMMEKIIHX OJMHAKOBYIO
nauHEy (pocTt), BHecUTe AaHHBIE B TAOJIUILY:

Paszmep o6mexToB V'

Yueio 00eKTOB T

4. TlocTpoiiTe BAapHAIMOHHYIO KPHBYIO, KOTOpas MpeACcTaBjieT
coboil rpadudecKkoe BBIpasKeHHE HM3MEHUYHWBOCTH IIPH3HAKA:
110 BepPTHKAaJH — YacTOTAa BCTPEYAEMOCTH NPH3HAKa; 10 T0-
PHM30HTAJIM — CTelleHb BBIPDAXKEHHOCTH IPU3HaKA.

5. CpenaiiTe BBEIBOALI, OTBETHB HA BOIPOCBI: KaKHe IMPH3HAKHU
(beHOTHIIA MUMEIOT Y3KYIO, 8 KaKue — IIMPOKYI0 HOPMY pe-
akmuu? Yem o0ycaoBJeHA IMHMPOTA HOPMBI peaKIHH MU OT
KakuX (PAKTOPOB OHA MOJKET 3aBHCETh?

Yro Takoe MoAupUKaUMOHHAA W3MEHYU- 0 Mogungun- 0
BOCTb? KaluoHHas

Kakue npusHakn Yalle nogsepraorca Moaupurka- U3MEeHYHNBOCTb.
LMOHHBLIM M3MEHEHUAM? Hopma peakuunn.
Y1o Takoe Hopma peakumu? OT 4ero oHa 3aBWUCKUT?

MpuseauTe MpyUMepkl, yKasblBalole Ha To, 0
4YTO Y OPraHU3MOB HacnedyeTcs He CaMm NpusHak, a

CnocoBHOCTL NPOABNATEL 3TOT NPU3HAK B ONPeaeneH-
HBbIX YCNOBUAX.

Kak MOXHO OGBACHUTH (DAKT CyIeCTBOBAHMA IR
¢ Pa3HO KOMILIEKIMel TeJoCaoKeHuA (Xyasle U moJ-
HBIE), KOTOpPAs NPAKTUYECKU He MeHseTCs OT HHTeH-
CUBHOCTH WX NMUTAHHA?
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BbiBO/lbl K IMNABE 3

leseruxa — HayKa O 32aKOHOMEDHOCTAX HACJEICTBEHHOCTH W U3MEH-
YHBOCTH OPraHuaMoB. HacnencTBeHHOCTs NPOABJIAETCH B COOCOGHOC-
TH OpraHusMa IepelaBaTh CBOM IPH3HAKH M CBOMCTBA H3 IIOKOJIE-
HHUS B IOKOJIeHHEe. 3aKOHOMEPHOCTH HACJeJCTBEHHOCTH IEePBBHIM BBI-
saBun I'. Menpens, KOTOpPBIH, IpUMeHUB TUOPUAOIOrMYECKH METO,
YCTaHOBHJI 3aKOHLI JOMHHHUDPOBAHUA, PACHICIIEHUS, YHCTOTHI raMer
¥ He3aBHCHMOIO HACJIeJ0OBAHUA NPHU3HAKOB. JTH 3aKOHBI paboTaioT
B Cay4aax, KOrjia reHbl pacCMaTpPHMBaeMEBIX IIPUSHAKOB pacloJjara-
I0TCA B Pas3HBIX XPOMOCOMax. 3aKOHOMEDHOCTH HaCJefOBAHHA Tre-
HOB, pPAaCHOJIOKEHHBIX B OJHOM XpOMOCOME, ObIJIH BEIABJIEHBI
T. Moprarom, uccaeZOBAHMSA KOTOPOTO JIETJIA B OCHOBY COBpEMeH-
HOH TEOPHMH HACJEACTBEHHOCTH. DTH M IOCAEAVIOUINe HUCCIeTOBAHMUS
MOKABAaJH, YTO J000H OpraHmuaM npeacTaBiIfeT coboi CIIOXHYIO CKO-
OPAHHHMPOBAHHYIO CHCTEMY, B KOTOPOH BCE IIPOIIECCHl B3aMMOCBS3a-
Hbl ¥ ONpeeNdAlOTCA B3aMMOJEHCTBHEM I'e€HOB MEMXAy coboii.

HameHnuMBOCTE — 9TO CHOCOOHOCTL OPraHM3MOB npuobpeTars HO-
BbI€ NIPDU3HAKH II0Z JEeHCTBHEM YCJOBHU cpeibl. PasimuaioT reHoTH-
MHYeCKYI0 U (DeHOTHIHMYECKYI0 M3MEHUYMBOCTE. |'€HOTHOHNYECKAH M3-
MEHYHBOCTL 3aTparuBaeT HAaCJeACTBEHHYIO WH(MOPMAIIHIO OPraHM3Ma
M OpPOABJIAETCA B ABYX (hopMax: MYTAIIMOHHOM M KOMOMHATHEHOIL.
MyranmnoHHasA CBA3aHA C BO3HUKHOBEHUEM MyTaluii, KOTOpEIe MO-
YT 3aTParuBaTe KaK OTAEJbHbIe I'eHEl, TAK W IeJkle XPOMOCOMEI
U Jajie Beck MX Habop. B ocHoBe KOMOMHATHBHON M3MEHYHBOCTH
JIeJKaT IIOJOBO# NIpoIecc, KPOCCHUHTOBED M CIyYaWHBIH XapaxTep
BCTpedY raMeT B IpOIlecce OILIOAOTBOPEHHA. DTO CO3Ja8T OTPOMHOE
pasHooOpasue reHoTUNoB. PeHOTHIHNYECKAS H3MEHUHBOCTH CBHZAHA
C BOSHHMKHOBEHUEM MOAM(DUKANMOHHBIX M3MEHEHHIH NPH3HAKOB Op-
raHU3Ma, He 3aTParuBammiuX ero reEom. Hcciaenosanma moxuduxa-
IHOHHOH M3MEHYMBOCTH /[OKA3LIBAIOT, YTO HACIEAYETCA HE caM
IPU3HAK, & CIIOCOOHOCTHL NPOABIATE 3TOT NPU3HAK B ONPENEIEHHBIX
YCIOBHAX.

rA Aasa Toro uTOGHI MPOBEPHTH, KaK Bl YCBOMJIM MaTepHAT

TJIaBBI, BBINIOJHHTE TECTOBLIE 3ajaHusA B paboueit Terpaau. Ecam Bei
COMHEBaeTeCk B [PABHUJIBHOCTH CBOHX OTBETOB, IIOBTODHUTE
MAaTepHAaJbl COOTBETCTBYIOIIUX naparpados.



N‘eHeTHKa YenoBeka

3axouomepuocru HacneacTBeH-
HOCTH U U3MEHYUBOCTH ABNAIOT-

CA YHUBEpPCanbHbIMU ANA BCeX
)KMBbIX OPraHM3MOB, B TOM YMC-
ne W ana yenoseka. B kauecrtse
oObeKTa TreHeTHMKM uenoBek

npeacrasnser coboit He cambiM
yaobHbii Guonornueckuin BHA.
BuocouuanbHbie 0COOEHHOCTH
yenoBeKka OMpefenunyu MeTopbl
M3yYyeHUs ero HacnefCcTBeHHOC-
TH U U3MEHYHBOCTH.

Bbl Y3HAETE
— 0 MeToAax W3y4YeHWs Ha-
CNneAcTBEHHOCTH YeslOBeKa;

— O reHeTH4ecKoM pa3Hoob-

pa3uu YEenoBeKa;

— O B3aMMOCBA3W rEHOTHNA
yenoBeKa W ero 340pOoBbs;

— O BNWAHMM Cpefbl Ha reHe-
THYECKOE 3[0pOBbe YENOBEeKa;
— 0 reHeTH4ecKux BonesHsx
YyenoBeKa.

Bbl HAYHYMUTECH
— COCTaBNATb POAOCNOBHYIO
yenoseka.
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§ 23. METOAbI M3YYEHMA
HACNEACTBEHHOCTM YENIOBEKA

Meronsl M3ydeHHsI HAaCHAeACTBEHHOC-
TH YeJ0BeKa. YelloBeK — He caMblil

1. Kakve reHeTuyeckne mMeTofbl VOOGHBIH OGBEKT I'eHeTHUYECKUX HC-
BaM W3BECTHbI? caemoBanuii. Cpeamn ocobeHHOCTEIH,
2. No4yemMy 4enoBeka HasblBalOT 3aTPYAHAIIIAX H3YUYeHUEe uYejioBe-
BuocoumanbHbiM CyLLECTBOM? Ka, MOXKHO BBIJIEJIUTH CJeIYVIONIHe.

A Bo-nepBBIX, 9TO HEBO3MOXHOCTH
(HEeaTHYHOCTE) HANPABJIEHHOTO CKpe-
IIMBAHHSA, & TAK)Ke IPOBeJeHHUA DSKCIEDHMEHTOB C HCKYCCTBEeHHBIMU
MyTauusiMud. Bo-BTODBIX, AJIA Ye/IOBEKa XapaKTepHO IIO3JHEE II0JI0BOE
CO3peBaHNEe M, KaK IPaBHJIO, MAaJOYHCIEHHOE IMOTOMCTBO. B-TpeThux,
Yy 4YeJioBeKa OTHOCHTeJbHO 0osbmmoe umcyio XpomocoMm (23 mapsr). Ilo-
9TOMY [OJA HU3YYEHHUA HACHEJCTBEHHOCTH M H3MEeHUYMBOCTH YeOBEeKa
paspaboTaHbl ¥ IPUMEHAITCHA CleHATLHbIE METOMbI.
leneanormuecknii MeTo[, MJIM MeTOJ DPOJOCTIOBHBIX, IIPEACTABIAET
co00ii rpaduueckoe nsobparkeHne MHGOPMAIHH 0 HAJUYHM H3yUaeMo-
ro IPH3HAKA Y IPYONBl POACTBEHHHKOB C VKas3aHHEM CTeIeHU HX
poxcrea. Jlyisi cocTaBIEHUA POXOCIOBHBIX HCIOAL3YIOT ONDPENEIEHHYIO
cuMBOJMHKY (puc. 28). K coxxanerwuio,
[IOJIHBIE M TPAMOTHO COCTABJIEHHBIE DO-
AOCJIOBHBIE BCTPEYAIOTCA NOBOJBHO Dej-
kKo. Hanpumep, ¢ moMoIe0 3TOro MeTo-
Ja OblLJI oIpefesIEH XapaKTep HACIIeNoBa-
HUA TreMOPHJIUHM OT HOCHUTEJILHUIL
aToro s3aboseBaHHSA — AHIJHHCKOI KO-
poseBsl BukTopnm.

Y uenoBexka npumepHo B 1% cayua-
PoacTeeHHbil g poskpatorcst GruaHenbl. OHH MOTYT
G ObITH pPABHOAHIIEBBIE U ONHOAHIIEBHIE.

Pasnosaiiyesvie 6iusHensl (IBOHMHAIKY)
Poautenu reHeTHYECKH pasHopoaHbl. OHU MOXOMKHN
Mexay coboit He Gosee yeM OGpaThba HIH
CECTDPBI, POMKAEHHBIE HEONHOBPEMEHHO,
Oetu M MOryT OBITE pasHOUOJLIMH. OJHO0AL-
yesvle BIU3HENLI UMEIOT OZUH H TOT e
FeHOTHII, HO2TOMY obiaamarT mouru ab-
Puc. 28. YcnoeHble 0603Ha- COMIOTHBRIM cxojacTBoM (puc. 29). Ecau
HeHunsd, NpUHATbIe npwn cocTae- OHH IO KaKou-iaubo IIpPAYHHE BOCIIHMTHI-
NEHWUW POAOCNOBHBIX BAJINCh B PasHBIX YCJOBHUAX, TO PasJiu-

- T <
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UK, BO3HHUKIINE MEXIY HUMH,
MMO3BOJISIOT OIPEAEeNIHTL HaIIpaB-
JEHHOCTh ¢ CTeleHb BO3JIeil-
crBua (HaKTOpPOB OKpyKallei
cpenkl HA WX TeHHl. B aTom 3a-
KJII0YAaeTCs CYIIHOCTH OJM3HELOo-
BOT'0 MeToja.

Iumozenemuueckuit memod
3aKJII0UaeTcsa B H3YYEHHH XPO-
MOCOM IIpH IIOMOIIHM MHUKDPOCKO-
IIa ¥ II03BOJIAEeT OIpene/IlMTh HX Puc. 29. bnusHeupl
yucao 1 ¢popmy. Mcnonsaysa aToT
MeToZ, MOKHO pacIo3HABATh pasJW4YHBIe 3a00/ieBaHHUs, HalpuMep
cuaapom JlayHa, B OCHOBE KOTODBIX JIEKHUT H3MeHEHHEe UHCIa XpOMO-
COM WJIM HApYIIEeHHe HX CTpoeHHs. Kpome TOro, sTOT MeTOZ AAET BO3-
MOJKHOCTB OIpEeIeJUTh MeHeTUYeCKUu# I0J sMOpuoHa.

Buoxumuieckue memodb. TIO3BOJAIOT ONpeleUTh MECTO W Xapak-
Tep MyTanuu. Hampumep, 0pyu MyTanuM, BeAylled K 3aMeHe BCEro Of-
HOM AMMHOKHMCJIOTHI B OTDOMHOI MoJeKyse 6Genka remoraobuHa, BO3-
HUKAaeT HacjeJCTBeHHoe 3abosieBaHue, IOJYYHMBIIEEe HAa3BaHHWe CEpIO-
BUAHO-KJIETOYHON aHEMHH, OPU KOTOPOM 3PDHTPOLUTE IPUHMMAIOT
dopmy moaymecana (puc. 30). HccnexmoBas AMUHOKHCJIOTHBIH COCTaB
reMorjobuHa ¥ OOHAPYKHUB 3aMEHY, MOXXHO Cpasy IIOCTaBUThL JHAarHos.

MeToapl COBpEMEHHON MOJEKYIAAPHON I'eHeTHKH MO3BOJIAIT obHapy-
JKHTH TOBPEKJAEHHUS HEIOCPeJCTBEHHO B MOJIEKYJle — HOCHUTEJe reHe-
Tuueckoii mEGopmanuu, T. e. B JJTHK. Merox amaamusa JHEK naér
BO3MOJKHOCTb B OYKBaJBHOM CMbICJIE YBHIETh MYTAIlHH H CBA3ATH 3TH
HADPYIIEHHWS B CTPOGHHMM €€ MOJIEKYJ C M3MeHeHUAMHU B (peHOTHIE.

T'emeruyecKoe pasHooOpasue yeloBeKa. B remeruxe 4ejOBeKa TIIa-
TeJIbHO MCCAEAYIOT XapakTep
HACJIeJOBAHHA MHOTHMX IIpH3HA-
koB. OT reHoB, NOJYUYeHHBIX 4e-
JIOBEKOM OT poauTeJieii, BO MHO-
roM B3ABHCHUT €ro BHEIONHHH 00-
muk (mBer rjas, (opma yHIHOHA
PAKOBHHEI), (uznueckue U
YMCTBEHHBIE BO3MOYKHOCTH, Xa-
paKTep, NpeIpacloOdKeHHOCTD
WM, HANIPOTHUB, YCTOHNYHMBOCTE K
TeM WJIH HHBIM OOJIE3HAM, ecTe-
CTBEHHad MOPOILOJIKHTEIBHOCTD
KU3HKA M Ap. (Taba. 1).

Puc. 30, CepnoBMOHO-KNETOYHAA aHEMUS
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Tabauma 1
HexoTopele TOMHHAHTHBIE H PelleCCHBHBIC MPH3HAKH YeJI0BEKa

IIpuznak JloMuHAHTHBII PeneccuBHEIH
Boasmue MasieHbKHE
JI0-Kapue
Kapue, e P Ceperie nnu ronyonie
HJIH 3eJIEHbIe
JansH030pKOCTE HopmansHoe sperne
Bauzopykocts
T'nasza HopmanbsHoe 3peHue (ecTh peakas
AOoMHHAHTHaA Qopma)
HopmanbHoe nserHOE
p & HanpToHuaM
3peHuE
JNHHHBIE pPeCHHIIHI KopoTrrue pecHHNE
IIpamoit paspes Kocoit paspes
v CrobGonuasi Mouka ITpupocinaa mouxa
A
ITupoxue Yaxue
= ITIpamaa uau BorEyTas
Hoc c ropbunkoit p v
TIePeHOCH LI
" ¥Yakas mepeHocHIla IMTupoxas mepenocuna
oc
Konuur HOCa cmorpmT Rypiioeiatt Hoc
IpAMO yp
IIImpoxwme woaapwu Vakue HO3ApU
ITonusle rydnl Toukue ryon
Hopma CrommenHbli noa60poKoK
Amouxa Ha mogboponke | Taamxmit noa00poIoK
AMouxu ma mexax T'magkue meéxkm
Brigatomueca cKyanr Hopwma
Beierynaromue 3y6er u
Hopma
Apyrue deprs: YeJTHCTH p
JIHIa
IMens Mexay pesmamu Hopma
Crmocobrocte sarmbars | OTcyTcTBHe Tako# cro-
A3BIK HAasam cobHOCTH
CnoocobuocTs cBEpTEIBATE| OTCYTCTBHE TakoH Cro-
A3BIK B TPYGOUKY cobHOCTH
Toncrasa HuwxkHAA rybda Hopma
3y0Bl IpH POMKIEHHH OrcyTcTBHE 3y60oB
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IIpodonxcerue
IIpuzrak JToMuHaHTHBIH PeneccuBHBII
Témubie CaeTtabie
He pnlxkue Prixue
Kypuasrie IIpsmvseie
O6sbicenne (y MYYHH) Hopma
Hopma O6nbicerne (y KEHITUH)
Bousocet Benasa npaib Hopma
IIpe:xeBpeMeHHOE IIOCe-
PEIFTIERD Hopma
IIeHNE
O6unbpHAA BOJOCATOCTE
MaJjo BOJIOC Ha Teje
TEeJaa
IITupoxue NyIIHACTHIE
P y Hopma
OpoBH
TémHas Koxa CeeTniasg KOMXKa
Kooxa Tonacrasn Torkras
BecHymkn OTcyTCcTBHE BeCHYIIEK
IIpaBOpYKOCTE JIeBOPYKOCTE
Kuers ¢ 6 wan 7 nanes- | Kuers ¢ 5 maaemamu
aMu
Pykn -
VraszaTenbHBIH IaJer, VkasaTenbHBIH majel
IIHHHee Ge3bIMAHHOIO | AnuHHee GE3BLIMAHHOIO
(y My»X4uH) (y KeHIIWH)
IIpenpacmo/ioKeHHOCTE
DeAp 310poBeie 3yOBI
K Kapuecy
Huskuit poct Breicokuii poct
Hopmanbuoe ceéprhiBa- | I'emodunmsa (npusHak,
IIpoune HUE KPOBH CHelJIeHHBIH C I10JI0M)
HopmansHasg mnurmMeHTa-
P i AnrbuHM3M
A
Bac y myxuuH Tenop
AGCONIIOTHBIHM CHYX OTcyTcTBHE CIyXa

He caexnyer 3abnIBaTh O TOM, YTO HA IPOsBJeHHe JO00ro NpuUsHAKA
CUJIbHOe BJIMSHWE OKAaseIBaeT BoajeiicTBHe OKpysapomuii cpeast. Ha-
npuMep, TaJaHT BeaukKoro kommosmtopa B. A. Monapra, KOTOPBIH
WMeJI HAcJIeJCTBEHHYH OCHOBY, DPasBHJICA B IIOJIHOM Mepe yiKe B paH-
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MeToabl r3yHeHns HacnencTBEHHOCTH YeroBeka

HeM JleTcTBe, 01arofapsi TOMy 4YTO MajeHbKHH Boabdranr BLIpOC B Mu-
pe My3bIKH, CBODOJHO BJjIajes HOTHON I'DAMOTOMH elé [0 TOro, KaK CTa
YUTATE. A BOT DOAMCH OH CO CBOMM TAJIAHTOM B CeMbe CAIOMKHUKA, U,
BO3MOKHO, MbI OBl HMKOI/a He YCHBIIIAJHN O TAKOM KOMIIO3HTODE.

Moa naGoparopus

’ G

k{ IIpaBuia cocTaBiIeHUA POJOCIOBHBIX

e Pabora HajJ cocraBieHHeM pPOJOCIOBHOIM OeckoHeYHa, OHAa
MOX{eT ODPOAJUTHCH BCH KH3HB M HOTpedyeT THIaTe/lbHBIX H3BIC-
KaHWi, IT09TOMY HEOOXOJMMO 3aBECTH ADXWB, B KOTODHIH BbI Oy-
lleTe 3aHOCUTE BCe JIaHHBIE O Balleil ceMbe. Bee zanucu, B TOM
YHCJIe ¥ YEePHOBBIE, HYXXHO BeCTH aKKYPATHO M KAK MOXKHO IOJ-
pobHee.

¢ CrenyeT MCIONIB30BATH OGINENPHHATEIE O003HAUEHUSA.

¢ Ilpu cocraBJIeHHH DOJOCIOBHOIO JpeBa crapaiTech, 4TOOBI
Kaxaasa BeTOYKa cojep:kaya (paMHJINI0, HMA, OTYECTBO. Bemom-
HHUTE COCTOAHME 3/I0POBbs 0003HAYEHHBIX B Heil POJCTBEHHUKOB,
OCOGeHHOCTH XapaKTepa U cyAnOnI Kaxgoro. Paccmpocure 06 atom
BCeX, KTO 3Has1 ux. [IpocraBbTe HATHI POXKAEHUA U CMEPTH U Cle-
JIaliTeé OTMETKH O IepeHecéHHBIX 3aboieBamusax. Bamm poauTesin
3aMHTEPeCYIOTCs BAIIMMM MCCJIEZOBAHUAMMU M IOMOTYT BaM.

* Besa panprefimas pabora 6yzer cBOZUTHLCA K MCTODUH Balle-
ro posa. Boccosnanmas pofocoBHAA CTAHET He TOJILKO MHTEpec-
Hellllell ceMeHHON peJMKBHeil, HO W HEHHBIM MEIUITUHCKUM IO-
KYMeHTOM, KOTOPBIH OyzeT NmpOCTO HEOOXOAMM BaM, BAIIUM Je-
TAM HJIH BHYKaM, €C/IH IPHAETCH OOpATHUTHCS B MeIHKO-TeHe-
THYECKYIO KOHCYJAbTAnu0. Bexb naTh HOBYIO »KH3HB — OIpOMHASA
OTBETCTBEHHOCTB!

CocraBienne pojoCIOBHBIX

1. Vizyuure OCHOBHBIE IIPABUJIA COCTABJIEHUS POLOCJIOBHOM; HC-
NOJIB3YUTE YCIOBHBIE 0003HAUEHUS, IIPEJICTABICHHBIE HA pu-
CyHKe 28; BeTBU ApeBa JOJIKHBI OBITH ABGCOTIOTHO CHMMET-
PHYHBIMH, & KOJHYECTBO BETBEH — UYETHBLIM, TAK KAK UMHC-
JIO IPEJKOB C KaXXJbIM BOCXOAAIIUM I0O-

KOJIeHHeM yIBaWBaeTCdA: OBa POAMTEJH,
4YeThipe Jeda, BOCeMb IpafefoB W T. I. 52 50

2. Cuauana wmsobpasure Ha aucre Gymaru

POAOCIOBHYIO CBOel ceMbu: cebs, pogu- 17 28 20
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Tejiell, CBOMX OpaThLeB M CEeCTEp, €ecJH OHM Yy BAC eCTh, yKa-
3aB pAnoM ¢ o003HAYEHHEM IIOJIa BO3pPAacT.

3. BrecuTe B POIOCIIOBHYIO OpaTheB M CECTED BalllUX POJHUTE-
JIei:

Crnepylomiee crapiiee moxojgeHme — 0a0YIIKKM M AeJyIIKH IO
auHUKA oTua ¥ MaTepr. OHM IIPOZOJIKAIOT Balll YEPTEX BBEDPX:

4. 3Hadg IPUHIIAIN IIOCTPOEHHS POJOCJIOBHOM, BEI MOJKETe Te-

Ieph OPOLO/IKHTE €€ II0 BePTHKAJIH, a CO BPEeMeHeM M II0
MovemMy TpYOHO MCCNeaoBaTk HaCNeOCTBEH- m

TOPH30HTAIH.
reHeanorun- o
HOCTb YenoBeka? Yyeckuu

|
i
|

Kakve reHetm4yeckme Metofbl NpUMEHAIOT ANa K3- t MeToa.
l
4
I

YYeHWs HacnenCTBEHHOCTK YenoBeka? B 4em 3aknio- PogocnoBHas.
4aloTCA MX 0CoBeHHOCTU? bnusHeLoBbIN
OT Yero 3aBUCUT reHeTMYeckoe pasHoobpasue Yeno- metoq.
Beka? . Mertopg
Yto BAMsET Ha (hopMuUpoBaHWe npusHakos, obyc- | aWammsa AHK.

NIOBNEHHbIX MeHOTUNOM Yenoseka? w

WMcnonbays 1abnuuy 1 Ha ¢ 84—85, nonbi-
TaTecb onpegenuTb y ceba u ceomx GnmMskvx fo- |
MWHaHTHbIE M peLeccuBHble eHoTUNUYeckme npu- |
3HakW. Pe3ynbTaTbl CBOEro wuccnefosaHws npeg- |
CTaBbTe B BUAE Tabnuubl. t

e e s et TR S sesn

LAl Ot uero saBucHT (DEHOTHIHMYECKOE HMPOSABIEHHE TeHe-
THYECKHUX HapyuieHUN y Jdropei?
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 § 24. rEHOTMIN M 340POBbE YEJIOBEKA

OT reHOB, NOJIYYEHHBIX 4Ye€JI0BEKOM
OT poauTejeil, BO MHOIOM 3aBUCUT
1. YTo Takoe reHoTUN? €ro BHeITHWH 006JHK, (DpU3HUecKoe U
2. 410 Takoe 300pOBbLE? YMCTBEHHOE DasBHTHE, IpeapacIo-
3. 40 Takoe MyTauMM M Kakue Wx JOMEeHHOCTh WJH YCTOHUYHMBOCTE K
BBl BAM MAPECTHED Oosnesuam. Ha mposasienue job6oro
IpU3HAKA CHJIBHOE BJIUSHUE OKAa3kl-
BaeT BHEUIHAA cpefa. JTO CBA3AHO C
TeM, UTO HacjeJyeTcs He caM IIPHU3HAK, & CIOCOOHOCTH IPOSABUTEH €ro
B OIIPeJleJIEHHBIX YCJIOBHUAX. SHOPOBLIA 00pa3 »XU3HM IO3BOJHET CHH-
3UTE PUCK DasBHTHA TaKHUX 3aboneBaHWM, KaKk THOepPTOHHS, auaber,
peBMaTuaM. Kpome Toro, yrobnl yMEHBIINTh BEPOATHOCTh BO3HUKHOBE-
HHA HaCJIeJCTBEHHBIX 3a00JIeBAHWII, B PAa3BUTHIX CTPAHAX CYIIECTBYeT
MeIMKO-TeHeTHYeCKoe KOHCYJbTHPOBaAHME.

B GonpmuHCTBE ciaydYaeB pasBUTHEe HACIEICTBEHHBIX 3aboieBanmit
CBA3HO C BO3HUKHOBeHUeM MyTanmuii. QOueBHAHO, UTO, yeM DoOJbIlle B
OKPYJKalollleM Hac MHDPe MYmAa2eHHblX ()aKmopos, TeM BBIIIE BEepPOSsT-
HOCTh BO3HHUKHOBEHHSA MYTAIHii, a CJIeJOBATEIBHO, HACJEJCTBEHHBIX
3abojieBaHUH.

Myrarennsie daxropsl. [Io 3aKOHaM, NPUHATHIM B OOJLIIMHCTBE
CTpaH, BCe XUMUUEeCKUe npenapamol, ¢ KOTOPLIMA JIOIH KOHTAKTHDPY-
IOT B OBITY, NOJIKHBI OBITH 00A3aTeIbLHO IIPOBEPEHBI HA MyTareHes,
T. €. HeOOXOJMMO YCTAHOBHUTH, HE BHI3BIBAIOT JM OHM mMyTrauui. Taxyo
OPOBEPKY AOJXHBI NPOXOJWUTEL IIHINEBble no0aBKM, JeKapcTBa, yaooOpe-
HUA, KPACHUTEJNH, CTPOUTEJNILHEIE MAaTEPHAJIBI, KOCMETHKA U T. J.

OueHP MHOIO MYTAreHHbLIX BElIECTB COLEPKUTCHA B NPOMbLULLEHHBLY
8blOpocax npednpuamuil XUMHYECKON W META/LIYPrUYECKON TPOMBIII-
JIeHHOCTH, XOTH HA COBPEMeHHBIX 3aBojax He meHee 30% mnpoussoz-
CTBEHHBIX 3aTpaT YXOAUT HA CO3JaHHE OYHCTHBIX COODYIKEeHUH.

OTHOCHTENIbHO HOBaA HpobiieMa — IAEKMPOMAZHUMHOE 3azpA3He-
Hue okpyxcarwuieil cpedsvi. COBPEMEHHOTO UYeOBEKa OKPYKAeT MHOXKe-
CTBO HCTOYHHKOB 3JeKTPOMArHHUTHOrO M3JIYYEeHWUH, NPUYEM MHOTHE H3
HHX JOBOJIBHO MOIIHEIe. K TaKMM HCTOYHHKAM OTHOCATCH BBEICOKO-
BOJIBTHBIE JIMHUM, MHUKDOBOJHOBBIE II€YH, MOHUTOPEI KOMIIBIOTEPOB H
TEJIeBHU30POB, MOGHUIBHBIE TeledOHB W T. II.

M=I y:xe TOBOPHJIM O TOM, YTO MYTAIlM¥ B OpPraHuU3Me YeJOBeKa IIpOo-
HCXOJAT AOBOJBHO 4acTo. [IoCKONBKY MyTanmuH, KaK IPaBHJO, pemec-
CHBHEI, TO 4YeJOBEeK, CaM TOro He IoJo3peBas, MOIKeT HecTH B cele
Gonpmro HaOOp TreHeTHUECKHX OTKJIOHeHHH. EINé B APEBHOCTH JTIOAH
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3aMEeTHJIH, UTO JeTH, POKAEHHBIe OT OJM3KHX POACTBEHHUKOB (Opaxu
MeyK/Ly ABOIPOAHEIMH M TPOIOPOAHBIMM CECTpaMHU M GpaTbaMU H T. II.),
yalge CTpajaloT HACIeNCTBeHHBIMH 3a00JeBaHMAMH. ¥ IIOTOMKOB Ta-
KHX OpakoB PEe3KO BO3PACTAET BEPOATHOCTH IIepexo/fia MYyTAHTHBIX Ie-
HOB B I'OMO3HUI'OTHOE COCTOAHHE, M [IATOJOTHA NPOABIAETCA B (DEeHOTH-
Ile IOTOMCTBA: VBeJIMUYHMBACTCA YMCI0 MEPTBOPOKAEHHBIX JeTei, a Tak-
e MJIAJeHIeB C BPOMKIAEHHBEIMH TeHETHYECKUMH OTKJIOHEHUAMH.
IlosToMy MOUTH BO BCeX CTpaHaX MHUpa OGJIM3KOPOACTBeHHEIe OpaKH
3anpelneHsl WO He PeKOMEeHJOBAaHEL

T'emeTnueckue 3aboJeBaHus yejdoBeKa. K HacTosleMy BpeMeHH
uzspectHo Oonee 4000 resmermueckmx 3a00JIeBAHWH YeJOBEKa, OJHAKO
JOCTATOYHO MMoJiHO m3ydeHo He Oosee 500. PaccMOTpHM HEKOTODEIE
n3 HUX.

B mocaegnmne roasl OBLI0 YCTAHOBJIEHO, UTO Y YeJI0BEKa UMEIOTCH TI'e-
HBI, ONpefelAlINe BO3SHHKHOBEHHEe OBICTPOH AaJKOroJbHOH 3aBHCH-
mocTHu (anrozonuszm). Hocurenu Takux IeHOB JOJIKHBI OBITH OCOOEHHO
OCTOPOXKHEI, YIOTPeO/AA COHPTOCOAEepIKallie HAIHUTKH HJIH JeKap-
cTBa. 3HAHUA O CTPOEHHH STHUX I'€HOB M HX PACIIOJIOMEHUH B XPOMO-
coOMax IOMOryT OOpOTBCA C ITOM TAMKENOH M MOKA NPAKTHYECKH HEeHu3-
JeYUMOH DO0JIe3HBIO.

Xpomocomnvie 3a00/€6aHUA BBI3BIBAIOTCA HW3MEeHEHMAMH B YHCIE
XpOMOCOM HJIH B HX CcTpoeHHH. Tak, B KJIeTKax 370pPOBOI0 4YejoBeKa
Haxogurcs 1mo 46 xpomocoM. Hanuume TpeTbed (JIMIIHEH) XPOMOCOMbBI
B 21-if mape NPUBOAUT K PasBUTHIO cuHOpoma [JayHa, XapaKTepU3yIo-
Ierocs HU3KUM POCTOM, YMCTBEHHOI OTCTAJOCTBIO, ODECIIOANeM M COK-
pamieHueM MIPOLOJKHUTEIbHOCTH KH3HU.

B kakoMm crny4ae MOXHO roBOpPWUTb O Hacnef- 0 f Megunko- 0
CTBEHHOW MPEenpacrnonoXeHHOCT YenoBeka K reHeTun-
3abonesaHuio? i yeckoe
Y70 ABNAETCA OCHOBHOW NPWYWMHOWM pasBUTMA Hacnem- KOHCYNIbTUPOBa-
CTBEHHbIX 3aboneBaHuia? f Hue.
Kakoe BNUSHWE OKa3blBaeT cpefa Ha reHeTWdeckoe | B/IM3KOPOARCTBEH-
\

3[0pOBbE Yenoseka? Hbii Bpak.
Kakve reHetvyeckure BONE3HW BaM W3BECTHbI?

NOAYVIAMTE! BINTer 5: (00 5% u30ekaTh BO3HUKHOBEHHS IeHETHYECKUX
3aboneBaHui?
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BbIBO/bl K IJIABE 4

leHeTHyYecKMe 3aKOHOMEPHOCTH YHUBEPCAJIBHEI IJfA BCEX JKHMBBIX Op-
raHU3MOB, B TOM YHCIe U AJA 4dejoBexa. I[ia mcememoBaHuWs TeHe-
TUKY YeJI0OBeKa NPUMEHSAIT CJAeAVIOI[He MEeTOALI: reHeaJloTHYecKuii,
O/IM3HEmOBLIH, IUTOr€HeTHYECKHN H OGHOXMMHYECKHe, B TOM UYHCIIE
meton aHanusa JTHE.

Ot reHOB, MONYYEHHBLIX YEJTOBEKOM OT POAHWTeseil, BO MHOTOM 3a-
BHCHUT €ro BHEIIHHH 00JHK, (DM3HYECKNe U YMCTBEHHBIE BO3MOMKHOC-
TH, XapaKTep, IPe/Paclo0KeHHOCTh HJIM YCTOMYMBOCTE K TEM HJIHA
HHBIM 60JIB:3HHM, eCcTeCcTBeHHAaA IIPOOOJXHUTEJBbHOCTh HH3HU U MHO-
roe apyroe. Ha nposiBienme n000ro HpH3HAKA CHJIBHOE BIHMAHHE
OKasbiBaeT BHEIIHAA cpejla. 9TO CBA3aHO ¢ TeM, dYTOo 0OBIYHO Ha-
caenyercs He caM IPHU3HAK, a CIIOCOOHOCTH IPOABUTE €r0 B OIpese-
JEHHBIX YCJIOBUAX.

3aboneBaHUA, IPUYNHON KOTOPHIX ABJIAKTCA FeHETHUYECKHe Hapy-
OIeHHWs, PaclpocTPaHeHsl JOCTATOYHO IMHPOKO. B OoakimHCTBE Ciy-
YyaeB MX PasBHTHE CBA3aHO C BOBHUKHOBEHMEM B I€HOTHIIE Pa3JIHy-
HbIX MYTAaIH.

Yacro Hacnexayerca He 3abojeBaHWe, a NPEAPACIOIOMKEHHOCTh K
Hemy. Takmmm OGonesHAMH ABIAIOTCH AuabeT, pPeBMATH3M, ANIKOIO-
nu3M, HapkoMaHua. [[1g mpegoTBpallleHuA IeHETHUECKHX 3aboieBa-
HUH HeoOXOAMMO cO3JaHWe NPAKTHKH MeAHKO-ITéHeTHYeCKOro KOH-
CYJIBTHDOBAHUA.

rA Hns toro uTobBl IPOBEPHTH, KAK BHI YCBOMJH MaTepHal
IJIaBEI, BHIIIOJIHHTE TeCTOBLIe 3ajaHusA B paboueit Terpazu. Eciau BmI
COMHEeBaeTeCh B MPABUILHOCTH CBOHUX OTBETOB, IOBTOPHUTE MaTe-
pHaabl COOTBETCTBYIOINMX Iaparpados.



OcCHOBDI CENeKLum

u OMoTexHonorum

Cenekuua — opHa U3 BaXKHEW-
wux obnacted npaKTH4YeCKOro
MCNONb30BaHUA 3aKOHOMEpPHOC-
TeW, MccneayeMbiX reHeTHKaMHM.
Hauyanom cenekuyuu MOXHO cuu-
TaTb TO BpeMs, KOrga uenoBek
Ha4yan oAOMallHUBATb QUKHX XKH-
BOTHbIX M BbipalMBaTh PacTeHHA.
BuotexHonorua — 310 NPOMBbILL-
neHHoe ucnonb3oBaHWe 6Guono-
rM4ECKMX NMPOLECCOB W CHCTEM
Ha OCHOBEe NONyYeHHS BbICOKO-
3pdekTUBHBIX (OpPM MUKPpO-
OpraHu3MoB, KY/NbTYp KNETOK W
TKaHeW pacTeHWH W XXMBOTHbBIX C
3apjaHHbIMM cBoWcTBaMH. Hau-
Gonbwux ycnexos GuorexHono-
rMA AOCTHrNa BO BTOPOM nono-
BuHe XX B. u celuac npuobpe-
TaeT BCé Gonbluiee 3HayYeHHe ans
Pa3BMTUA LMUBHIU3ALHH.

Bbl Y3HAETE

= KaKOBbl OCHOBHbIE 3324y U

MeToAbl CeNeKuuu;

— KaKOBbl AOCTHXXEHWA MHpPO-
BOW M OTEUYECTBEHHOW Cenex-

LHu;

— o buotexHonoruM, eé pao-
CTHXKEHMAX MW MNepecnexkTueax
pPa3BUTHS;

— 06 3THYeCKMX acnekTax
Pa3BWUTHA HEKOTOPbIX Hanpas-

NeHu BUOTEXHONOrMK.
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§ 25. OCHOBbI CENEKLIMM

Cenexuusn (nat. selectio — orbop) —
HayKa O CcOo3JaHMHM HOBBIX CODPTOB

1. Yro Takoe copT, nopoja w pacTeHH#, IIOPOJ KHUBOTHBIX U
LTamMm? IITAMMOB MHUKPOOPTaHHM3MOB C HYXK-
2. Y10 M3y4aeT Hayka reHeTuKa? HBEIMH YeJIOBEKY IIpHM3HaxKaMH. B pe-

3yJbTAaTE CeJeKIHNOHHOH paborsl
BBIBOLATCA HOBBIe (DOPMEI OakTe-
puii, pacrenuii, rpuboB, *XUBOTHBIX,
obiaaiomniue HACJHeICTBEHHO 3a-
KPenJIEHHBIMH OCO0OeHHOCTAMM, PEe3KO OTJIMYAKINIUMH HX OT UCXOAHBIX
OIUKUX BHUAOB. Kak mpaBmiIo, 3TH O0cOGEHHOCTH CBA3AHBI ¢ IPOAYKTHB-
HOCTBIO WM JeKOPATHBHBIMH CBOHCTBaMH.

3amaya ¥ HanpaBJIeHHEe CeJleKI[uM. 3aZjaya COBPeMeHHOH CeJIeKIMHU —
BTO BBLIBeJEHMEe HOBBIX U COBEPIIEHCTBOBAHUE YK€ CYIIECTBYIOINHX COP-
TOB PACTEHHH, MOPOJ KHBOTHBLIX U INTAMMOE MHKDOOPraHHU3MOB.

B mpomuioM BekKe B Hamleii cTpaHe ObLIM NOCTHUTHYTHI OoJbIine, a
II0 HEKOTOPHIM KYJBLTYPAM BBIZAIOI[HecHd NOCTHIKEeHHs B obinacTu ce-
gexnun. CoBpeMeHHEIe CeJIeKIIHOHEPHEI paboTaioT mO CJeAVIOMIHMM Ha-
HpaBJIeHUAM:

1) BBICOKas YpOKANHOCTHL COPTOB pacTeHWUi, IJIOJOBHUTOCTHL H IIPO-
JYKTHBHOCTL IIOPOJ KHBOTHBIX;

2) KayecTBO NMPOAYKIMHU (BKyC, BHEIIHHN BHJ, JEXKOCTH ILIONOB);

3) dumsmosoruueckue cBoOMcTBa (CKOPOCIEJOCTh, 3aCyXOyCTOWYH-
BOCTb, YCTOWYHMBOCTL K 0OONE3HAM, BPeAHTENIAM H HebGJaronpusaTHBIM
KJIMMATHYECKHM YCIOBUAM).

OTH M Apyrue HANPABJIEHUS B CEJIEKIUM OPHMEHTHUPOBAHBI B IIEPBYIO
ouepellb Ha MHTEHCHBHOE DPA3BUTHE CEIBCKOXO3AHCTBEHHOrO IIPOM3BOJA-
cTBa.

3. Yro takoe rmbpupmsaums u ans
4ero eé NpUMeHsIoT?

Puc. 31. Maccosbin otbop
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Meroasr cenexuun, OCHOBHBIMH METOJAMH CeJIeKIIMH JIIOBIX opra-
HU3MOB ABJAIOTCA THOPMIM3ALMA ¥ MCKyCcCTBeHHBIN oTOop. IIpu rb-
PUAM3AIUHU OCYIIECTBIAETCA CKpeIlWBaHHE DOAHUTENIbCKUX ocobeil u
[OJIVUeHHe OT HHUX rubpuzos. B pesynbrate orGopa cpenu aTUX T'HO-
PHIOB HaXOAAT 0oco0HM ¢ MHTepecyHIUMH 4YejiOBeKa IPH3HAKAMH.
JlanbHelimasa ceJieKIWMOHHAA pabora Beércs B HANPaBJIeHWH 3aKpen-
JIeHUS TOJVYEeHHBIX MPUSHAKOB B COPTE MJM IOPOAE M 3aBHCHUT OT OCO-
OeHHOCTeHl Pa3sMHOMKEHUA 00beKTOB CeleKIIHH.

VcKyceTBeHHBIH OTO0OD MOXKeT GBITH MACCOSbLM WUNH UHOUGUIYANb-
noim. Tlpu MaccoBom otGope (puc. 31) m3 moromcTBa OGepyT ocobm ¢
HY:XKHBIMH OPHU3HAKAMH ¥ CKDEI[MBAOT UX MeXAy co0oH, monydas
rubpuael BTOporo nokoseHusa. Cpeau HUX ONATH NPOM3BOAAT Macco-
BBIlL 0TGOp ocoGeil ¢ HY)KHBLIMM IpH3HAKaAMM U T. 4. MaccoBBId ordop
0GBIYHO NPHMEHAOT AJA MePEeKPECTHOONBLIAEMBIX DACTeHWH M IdA
sKkuBOTHBIX. Tak ObLI MoOJIyueH copT p:HM BaTka.

Ipu uEANBHAYAIBHOM 0TOOpEe BHIOHpPAIOT oco0b ¢ MHTEPeCYIOIIUM Ye-
7oBeKa IPHBHAKOM M TOJXy4aioT oT Heé mortomcrBo. Takoit merox, ec-
TECTBEHHO, HEe MOKeT NMPUMEHATHCA IPH CeJeKIHUM KHUBOTHBIX, KOTO-
pBIe PA3MHOKAIOTCA IOJIOBBIM myTém. alle Bcero MeTOAOM HHAMBHAY-
aJIbHOTO 0TBOpA CO3ZAIOTCA HOBBIE COPTA CAMOONBLIAKOIHAXCH pacTeHui.
TakuM INyTéM OBLIM IOJYIeHBI KyJbTyPHBEIE COPTa KamycTsl (pHc. 32).

P ~ uBeTtHas

Henoko4aHHas

Bpioccenbckas KpacHOKO4YaHHas

Puc. 32. IHpuBuayansHblin otbop
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BaskHbIM MeTOZOM HOJIYJYEeHMs HOBHIX COPTOB ABJIAETCH UcKkyccmaeeH-
HbLiL MymazeHe3, KOrfAa, NOABEPrasd PACTeHUs AEHCTBUIO IPOHUKAIOIIEe-
IO M3Ty4eHHdA B XMMHYECKHX BellleCTB, BHI3BIBAIOINUX MYTAIUH, IILITA-
IOTCA HOJYYUTH OPraHU3Mbl ¢ HOBBIMH IMOJIE3HBIMH CBOHCTBaMHU. Takum
OyTéM OBLIM IOydYeHBl HOBBIE BHICOKOYDOMKAMHEIE COpTa SUMEHS M
NIIE€HUIBI, BEIBEJEeHbl PABHOBUAHOCTH I'PUOOB U IITAMMBI GAKTEpUii, BBI-
AeJIAINHX BUTAMHUHEI, IIUILEBEIE AMUHOKHCIOTEI, AHTHOUMOTHKHA H T. II.

Bo Bropoit momoBuHe XX B. CTANM NPHMEHATH NPHHOUIUAIBHO HO-
BbI€ METOJABI SKCIePUMEHTAJbHON OHONOTHM — KJIETOUHYI0 M IeHHYIO
WHXEHEPHIO, KOTOPhIE OTKPBIBAIOT BO3MOMHOCTH CO3JaHMsA OPraHH3MOB
C HOBBIMH, B TOM YMCJI€ U He BCTPEYAIOIIMMUCH B IPUPOLE, KOMOUHA-
IHAMH HAacJeACTBEHHBIX MIPU3HAKOB.

Kaerounas mH:KeHepHA OCHOBaHA HA KYJILTHBADPOBAHUH OTHEJbHBIX
KJIETOK HJIM TKAHEH HA MCKYCCTBEHHBIX IHMTATENLHBIX cpegax. Taxue
KJIETOUHBIE KYJNbTYPhl HMCIOJb3YIOTCA AJNA CHHTE3a IEHHBLIX BeIeCTs,
IPOM3BOACTBA HE3aPAXKEHHOIO IMOCAJIOYHOTO MAaTepHasa, IOJyYeHUuS
KJIETOYHBIX rubpugoB. Metos rubpuaN3ammy KJIETOK npuobperaeTr Bcé
Oosnpilee 3HAYeHHE B celeKmuu. OKasajoch, YTO €CAM BIATL KJIeTKH
PasHBEIX OPraHOB, TKaHEW MJIHM OPraHU3MOB, OOBEIMHHTH UX C IIO-
MOIIBIO CIIEIHANILHBEIX NPHEMOB B OAHY, TO ofpasyercs HOBas rubpug-
HaAa KjeTka. CpoiicTBa aToH TrUOPUIHON KIETKH MOT'YT CYIIECTBEHHO
OTJIMYATBECA OT CBOMCTB DOOHUTENBCKHX KJETOK.

lemnasn unHxkenepus — aro IeJleHAlIDABIEHHBIII IEePEHOC HYXKHBIX
PEHOB M3 OJHOI0 BHJA KUBHIX OPraHU3MOB B APYIOM, Y4CTO OYEHb aa-
JIEKHH 110 CBOEMY MPOHCXOMKIEHHUIO. DTO IepcIeKTUBHOE HAINpPAaBJIeHUe,
KOTOpOe B HeJAJIEKOM OyAVIIeM II03BOJHT YeJIOBEKY LejleHalpaBJIeHHO
VJAYHIIAaTh Hac/leACTBEHHBIE KaUeCTBa OPraHM3MOB, IOJy4aTh B HeOorpa-
HUYE€HHOM KOJIMUeCTBe IeHHble OMOJOTMYeCKHM aKTHBHBIE BellecTBa. B
TO e BPeMd MHOI'Me y4YEHble BLICKA3BIBAIOT OMACEHHS, UTO HEKOHTPO-
JupyeMble paGoTel B 06JIACTH TeHHON HHMKeHEePHH MOTYT IIPHUBECTH K
CO3JAaHMIO OPraHW3MOB, OMNACHBIX [JIA UeJIOBeKA.

I'eneTnka Kak HayuYHAs OCHOBA CeJIeKIIMM opraHu3mMoB. Teopernuec-
KHe OCHOBBI CeNeKIIMH 3aKJaJblBAeT COBPEMEHHAHd TeHeTHKA. SHaHMe
€€ 3aKOHOB IIO3BOJIAET IieJeHAIIPABICHHO VOPABIAThL MOABIEHUEM MYy-
TAlWii, IPeACKAa3hIBATE PE3YJbTATHl CKPELHBAHUA, IPaBUJILHO OPOBO-
AUTE 0T6Op rubOpuAoB. B pesysibrarTe NpUMEHEHMSs TeHETUYECKHX 3HA-
HUI Ha IPaKTHKE yJaJock coazarb Gojee 10 Thic. COPTOB IIIEeHUIIEI
Ha OCHOBE HECKONBKHMX MCXOAHBIX JUKHX (DOPM, HOJYUYHUTH HOBBIE
IITAMMBEI MHKPOOPTAHM3MORB, BHIAEJNANINX JIEKAPCTBEHHbIe BEIeCTHa,
BUTAMUHBEI U T. 1. IIpm arom cemeknus — omHA M3 Ba)kHEHIIHX OG-
JlacTeHl MPaKTUYECKOT0 HCIONL30BAHMA 3aKOHOMEPHOCTe, mccuenye-
MBIX reHeTUKamMu. OHa TaKKe UCHOJIb3YeT JOCTHIKeHUS MOJIEKYIAPHOH
Ouosiorum, GHOXMMHM B APYrUX OHOJIOIHYECKHX HayK.
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OCHOBbI CENIEKUMN W BUOTEXHOOMN i

Moa naGoparTopua

L OrpanéaHas ruOpuaM3anuiA.
IIpu ormanémHO# TUOPHAM3ALUNA
B CHJNY TeHeTHYeCKHX, MopdoJo-
THYECKHX, (PH3MOJOrMYEeCKHX H
MHBIX Da3JnYWil IPUMEHHAIOT cle-
nuaJdbHbBIE IPHEMEI IPEOOJeHHA
HecKpemupaemocTu. MexBHIO-
BeIe (MEXpOoa0oBbIe) THOPHALI dac-
TO OKa3BIBAKTCHA OeCILIOAHBIMU
BCJIEJCTBHE HAPYIIEHHA IIpoIec-
COB ramMeroreHeza. B To e Bpe-
MA OTxaJéHHadA rubpuausanud
MOeT NPHBECTH K BOSHHKHOBEHHIO (POPM, IPECTABJIAIOIINX XO3AH-
CTBEHHYIO IIeHHOCTH H3-3a SPKO BBEIPAsKEHHOro rereposuca (cM. c. 75).
Tak, HanpuMep, OIPHU CKPENIMBAHHUY JIOIIANY C OCJIOM IOJYy4YaeTcs BbI-
HOCJHMBLIN, CHJIBHEIN U JOJTOMHUBYIIAN THOPHA — MYy.J.

HHTepecHO, 4TO y Jouiaka — THOpUAa OCJuIB U Kepebma — ad-
(bexT reTeposuca NPaKTHYECKH OTCYTCTBYyeT. Boibmioit CHMJIOW M BbI-
HOCJIHMBOCTBIO OTJIHYAIOTCA HAPb. — TUOPHABI OZHOrOpPOGOro M ABYrop-
6oro BepOmonos. Ilemnsr Oecmepbr — ruOpHUABI OeJyru M CTEPIALH.

Yo Takoe cenekuva? B Kakux HampasneHmsax 0 Cenekymsi. o
pa3sBMBaETCA Cenekums? UckyccrBeH-

Kakve 3afauv peluaet cenekumsa? HbIN oTBOP.
KakoBbl OCHOBHble MeTOAbl Cenekumm? UHxxeHepus:

B 4ém otnuyme maccosoro otbopa OT uHAMBMAY- KJ1eTo4YHasl,
ansHoro? reHHas.

Moyemy B cenekuuu XKUBOTHbIX MPaKTUYecKn 0 Fubpuansaums.
He MPUMEHSIOT MaccoBbin otbop?

MOKHO M CUHMTATE HAYUHOU OCHOBOH CEeNeKIIMH TOJb-
KO TeHeTHKY?
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 §26. AOCTMOKEHMA M
A f’& - B mqsmsuanu

JlocTHKEeHUA MHUPOBOM M OTeYecT-

BeHHOM ceaxexmuu. OcHOBOH ycrexa

1. KakoBbl OCHOBHble MeTOabl ce- CeJeKINOHHON PaboThl B 3HAUMUTENE-
nekumn? HOI CTelleHW SABJIAETCHA TeHeTHYec-
2. 410 nexuT B OCHOBE YCNewHowm Koe pasHoob6pazwe HCXOJHOrO Mare-
cenekumMoHHon pabotsl? puana. B cBoeil paGoTe ceneximone-
3. Yro TaKoe CTapeHue? PBI HMCHOJB3YIOT BCE Mnorooﬁpasnue
e RSt JIUKHX ¥ KYJbTYPHBIX PACTEHHIA.

B cBaA3M ¢ aTHM BRIZAOIIHNWCA reHe-
THK U CceJIeKIHoHep akageMuk Huxomaain Heamoemu Basuios (1887—
1943) ykasays Ha HeoOXOZMMOCTH MCIOJb30BAThL B CENEKIUH DPACTEHMI
BCE BHJ0OBOe MHOrooOpasue GJIOphl Halled mIaHeTsl. 1IoJ ero pyko-
BOACTBOM OBIJIM OpPraHM30BAaHBI HAYUYHBIE JKCHEIHUIIMM B pasHbIe
paiionsl 3eman ana cbopa o06pasloB PA3JMYHBIX KYJIBTYPHEIX pacTe-
HUM, X JHKHX NPeJKOB U copoxudeii. B xome sxcrmeaunuil 6u1y0 cob-
paHO Gomee 160 Thic. 00pas3OB pasHBIX BHUIOB U COPTOB PACTEHHI.

B nmacrosamee Bpemsa 9Ta yHHKaNbHAA KOJIEKIHA XPaHHATCA BO Bee-
COH3HOM HHCTHTYTe DACTeHHeBOJCTBA M HCIIOJB3YEeTCH CeleKIIHOHepa-
MH B UX IpaKTudeckKo#l pabore. Tax, uaBecTHBIH COPT 03MMOI IIIEHU-
nel Besocrasi-1 6Bl mosy4YeH B pe3yabTaTe THOPHUAUBALMU COPTOB
apreHTHHCKON nmreHUnbl u3 Kosexkinuu H. WM. BaBumoa ¢ oreuect-
BEeHHBIMHU copTaMu. Pafora mo co3gaHWio CeMeHHBIX KOJJIEKIIHH pacte-
HUI mpojoaskaercsi U B Hamie Bpems. Ceiluac KOJIEKIIMsI, HAYAIO KO-
Topoil monoxxkun H. V. Basunos, Bxawouaer 6osee 320 teic. 06pasnos.

Or6op u ruGpUAM3aNMA ABJAITCA OCHOBHBIMH M TPaAHUIHOHHBIMHU
MEeTOoJAaMHy ceJleKIuu pacTeHHil. IIpumensas
MAaCCOBBIH HJIM HHIMBUAYAJbHBIHA 0TOOD, ce-
JEeKIMOHep He CO34aéT HHUYero HOBOTO, a
BBEIZIeJIAET DACTEeHHA C IOJIESHBIMHU KAadecT-
BaMH, YyyKe HMeIoU[Hecsd B MNOOYJIAIWH.
I9TUM METOAOM BBIBEJEeHBI MHOI'ME COPTa, B
TOM YHCJI€ TAK HA3bIBAEMBIE COPTA HaPOJ-
HOH CeJIeKIIHH, HaIpHMep 3HAMEHHTHIN IO
CBOMM KadecTBam copT a010HH AHTOHOBKA.
Ucnonpays MeTon THOPHAM3AIHHA C IOCJe-
AVIOIIMM O0TOOPOM, CeJIeKIIMOHEePhI MMOJIYUH-
JI TeHHBIE BBICOKOYPOMKAHHEBIE COpPTA IIIie-
Puc. 33. bpounepHbi Lpin- HHIIBI, PXH, NOACOJTHEYHWKA, OBOIIHLIX,
NeHoK OJIOAOBBIX W JAPYIHX KYJILTYD.
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B paspaboTKy TeOPHH H NPaKTHKH CeJIeK-
UM pacTeHHH OOJbIION BKJIAJ BHEC YIEHBIN-
cenexnuonep Mean BrnaguvmupoBny Mudypusa
(1855—1935). On BmiBem okono 300 HOBBIX
COPTOB ILIOAOBHIX pacTeHHil. B cBomx pabo-
Tax OH MIMPOKO IIPHUMEHAJ CKPeWUsaHUe 2e0-
zpaguyecku omoanénnvtx ¢opm. Tar, crpe-
uuBaa (ppasmyscKuii copt rpymu Bepe po-
ANb € OUKOW YCCYPHICKON M BbhIpalliuBad
ceAHIBI B YCJOBUAX cpeAHei monocel Poccuwm,
oH coszan copT bBepe 3MMHAA, COUeTAIOIMI
BBICOKIME BKYCOBBIe KadecTBa IIJIOLOB C
auMocTOHKocThI0. MeToAsl, pazpaboTaHHBIE
M. B. MuuypHHBIM, YCIIEIIHO HMCIOJIbL3YITCA
celeKIHOHEPAMM M B HACTOdAIlee BpeMd.

OCHOBHEIE MeTOJbI CEJIEKI[MHM XHUBOTHBIX Te e, YTO M MeTOJABI ce-
JIEKIIMH pACTeHWii, HO IPH WX NPHUMeHEeHHUH CEJIEKIHMOHePAM IPHXONUT-
csl VYUTHIBATH PAJN OcoOeHHOCTeH, XapaKTEePHBIX AJIA HHUBOTHBIX. Hu-
BOTHEIE PA3MHOMKAIOTCHA TOJBKO IIOJIOBBIM IIYTEM, & KOJTHIECTBO ocobeit
B IOTOMCTBE HEBEJIMKO. B CBA3M ¢ 3TMM IpH IoAadope CeJeKIHOHepY
BajKHO OIpeNenuTh HACJIEJCTBEHHbIe NPU3HAKH, KOTOPbIE HeIocpen-
CTBEHHO Y MPOHM3BOAMTENEl MOTYT He NPOABIATHCHA, HAIPUMED HaCIena-
CTBeHHBIE NPUSHAKH CAMIOB [0 >KHPHOMOJIOYHOCTH WJIN ANIEHOCKOC-
ti. ITosToMy OOJBINYI0 3HAYMMOCTH IPHOOpETaeT OIeHKa KHBOTHBIX
[0 MX POJOCIOBHON W [0 KauecTBy MX IOTOMCTBa. JacTo BayKHOe 3HA-
yeHMe MMeeT V4T SKCTepbepa, T. €. COBOKYIHOCTH BHEIIHHUX IPHU3HA~
KOB XHBOTHOTO.

B cejleKIUU IIMPOKO MCIOIL3YIOT sBJIEHHe reTeposuca. B cesexnuu
pacTeHMil cHAYaJia BHEIBOAAT PAJ OTIMYAIOIIUXCA APYr OT Apyra 4uc-
THIX JWHHI, a 3aTeM MPOU3BOAAT MeKJIHHEeHHOe CKpelluBaHMUe. Omnpe-
IeJduB JAHHH, ¥V KOTOPBIX adgdexT rereposuca MNPOABJIAETCH Hanboee
CHIBHO, UCHOJB3YIOT MX AJIA MOMydeHHs THOPHIHBIX CeMAH. ITY XKe
MeTOAHMKY NPUMEHAT AJA IOJYy4YeHUs BBICOKMX YpOKaeB KYKYpPY3bl,
OTypIIOB, TOMATOB ¥ [PYTHX KyJIbTyp. B celeKnun KUBOTHBIX SBJIE-
Hue rereposmca 0CO0EHHO IIMPOKO NPUMEHSIOT B NTHIEBOJACTBE, HAa-
OpuMep [Jis MOJy4YeHUsl OPOMIEePHBIX IBIILIAT (puc. 33).

Coueranne OJIHM3KOPOJACTBEHHOTO CKPEIUBAHUA ¢ HEPOACTBEHHBIM
IOIMPOKO NpPUMEHAeTCs CeJIeKIIMOHepaMU [JIA BEIBEJEHUs HOBBIX IOPOJ
JKUBOTHBIX. Tax, M3BECTHHIH cenexnuodep Muxaun ®éxoposuy HBaHoB
(1871—19385), HCIIOJAb3YHA ITY METOAUKY, CO3AAJ BBICOKONPOAYKTHBHYIO
mopony cBuHe# Benas crenHas yKpawHCKas, IOpPOAY OBeIl Ackanwniic-
Kad paMOyabe U AD.

H. Y. BaBunos
(1887—-1943)
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Ilonunaonauo — KpaTHOe
yBenndeHue uucsa (Eabopa) xpo-
MOCOM M3JaBHA HCIOJb30BaJH
IIPU CO3LAHHWH COPTOB NINEHMIIHI,
pxu (puc. 34), oBca, Kaprode-
Jf, XJONYaTHHKA, IJIOLOBBIX,
AeKOPaTHBHBIX M JAPYIUX KVYJb-
typ. IlonmunnouaHble pacTeHUS
MOABJAJINUCH CIYYANHO B Pe3yib-
TaTe eCTeCTBEHHBIX MyTanuii. B
Puc. 34. Pasmepbl 3epHa y pXuW: AWNNO-  HACTOAIIEe BPEMS IPUMEHSAIOT
waHow 2n (a) v TetpannomaHoin 4n (6)  MeTOABI MCKYCCTBEHHOTO IOJyYe-

HHUA IOJHIJOHI0B, BO3AEHCTBYSH
Ha pacTeHHdA DASHBIMHM MyTareHaMu (B OCHOBHOM KOJXHIuHOM). Takum
o6pasoM, U3 AUMIOMAHBIX (27n) moayyalT TerpamtougHbie (4n) dop-
MBI. BOJIBIIMHCTBO MX HelepCIeKTHBHbBI, HO OTAeJbHbIE OOPASIEI CIy-
JKAT LEeHHBIM MaTepHaoM AasA rubpuamsanum u orbopa. I[lomunionz-
HbI€ PacTeHHs MOTYT OTJIMYATHCA OT OOBIYHBIX GoJiee KPYIHBIMM pas-
MepaM#, BBICOKOH ypoXalHOCTBI0 M 060Jee aKTHBHBIM CHHTE30M
OpraHuvyecKHx semecTB. Mcmonb3oBarmne MerToja MOJHUIIONAWH IIO3BO-
JHJIO CeJIeKIIMOHepaM MOJYYHUTE IeHHEIE COPTA CAXAapHOHN CBEKJIBI,
P¥H, IpeYuxu, Gacosud u APYTHUX KYJILTYD.

B ceseKnum jXKMBOTHBIX METOJ MOJHUIIONANY TPAKTHYECKH HE IIPU-
MeHsAeTcA. MCKIOYeHHe cocTaB/feT BHIBEEHHE IeHeTHKOM Bopucom
JIsBoBHueM AcraypoBeiM (1904—1974) mOAMNIOMAHEIX MHOPUAOB TY-
TOBOI'O IIEJNKOIDPALA, PA3MHOMKAIOIIMXCA IAPTeHOTeHEe30M.

Ornanésnaa rubGpuansauus IO3BOJAET B OJHOM OPTaHH3ME COBMEC-
TUTH NPHU3HAKH, XapaKTePHbIe AJIA PasHBIX BHUAOB M Jaske pogos. Ilomy-
4yaTh Takue (POpPMBI M3-3a HECKPEIUBAEMOCTH DOAMTeNeill M Gecluiomus
(crepunpHOCTH) THOPHUIOB OUeHb CH0KHO. I[JIA BOCCTAHOBIEHUSA L1040~
BHTOCTH Yy OTHAJIEHHBIX I'MOpPUAOB pacTeHMit M3BeCTHHIN reHetTux Ieop-
ruit [Imurpueswy Kapneuenko (1899—1941) mpensosui HCIOIB30BATE
Meron nonumuonauu. OH mosyums ruGpuA MeskAy KamycToil ¥ pefbKoi
H, yOeAUBIINCH B €ro CTEPHJILHOCTH, BHIAEIHJ (GOPMY BTOrO THGPHIA C
VABOEHHBIM YHCJIOM XPOMOCOM, KOTOpPaf OKAa3aJach ILIOAOBHTOM.

Ycmexu reHHOH M KJIETOYHON WMHIKeHEPHM MOTYT JaTh HOBEIE BO3-
MOXHOCTH B cenexuuu. Hanpumep, ¢ npuMeHeHneM 3TUX MeTOLOB GBLI
CO3/laH COMATMYECKHH THOpMI IBYX BHAOB Kaprodens AMKOro M KyJb-
TypHOro. Ilosyuenusrii ru6puj B CpPABHEHHH C POAUTETLCKUMHU ¢dopma-
MH HMeJl IIPOMeXXYTOUHBEIe XapaKTePHCTHKH 0 GopMe JHCTa, BeJIMYM-
He KiayOHeil, HO oT/aIMyajica Goabimeill MOI[HOCTHLIO KyCTa U BBICOTOH
crebieit, Gnarogaps yemMy M OBLI BKJIIOUEH B JaJbHEHIIVIO InpaKTudec-
KYIO CeJIeKIIMOHHYI0 pabory.
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Mosa naGo

aATOPWUA

IleATpHI MPOHCXOMKICHUS KyabTypHBIX pacreHmii. H. . Basunos
YCTAHOBHJI BOCEMB UEHMPOB NPOUCXOHOEHUA KYAbMYPHbLX pacme-
Huil: 1) socmounoasuamcexuii — pPOZHHA COM, IPOCA, 'PEYUXH, MHO-
TUX TIIOAOBHIX ¥ OBOHIHBEIX KYJBTYD; 2) 0HCHOA3UAMCKUL mponuiec-
Kuii — poOAWHA pHCa, CAXAPHOI0 TPOCTHHKA, MUTPYCOBBIX, MHOIHX
OBOIIHBIX KYJABTYD; 3) #020-3anadHoaszuamcKuii — NOIeHUIa, POKb,
6060BEIe KYJNbTYpHI, JI8H, KOHONJIA, MOPKOBbL, BUHOTpaj # Ip.; 4) ne-
pedHeazuamcKkuil — POAMHA MArKOW IINeHWUILI, AYMeHsd, OBCAa;
5) cpedHezemHOMOPCKUL — pPOAMHA KANYCTHI, CBEKJBI, MACJIHH;
6) abuccunckuii — poxuHa TBEPAOM HINEHWNEI, cOpro, bamaHoB, Kode;
7) yeHmpaabHOAMEePUKAHCKUL — POAWHA KYKYDPY3HI, KAKA0, THIKBHI,
rabaka, xjomyaTHUKAE; 8) OKcHOaMepuKaAHCKU — poAWHA KapTode-
Jif, aHaHAca, XWHHOTO JepeBa.

‘ 006 yuéHBIX, BHECIIMX 3HAYHUTEJIBHBIA BKJAL B PA3BHTHE
\,._ oTedecTBEeHHOH OMosorum, npodyuTaiTe B KHHAI'e M3BECTHOTO

poccuiickoro 6modusura: Illeons C.9. I'epou u 3momen
poccuiickoit Hayku. — M.: KPOH-IIpecc, 1997.

KakoBo 3Ha4eHue pabor H. M. Baeunoea ans 0 Monun- o
cenekumm 1 buonorun B uenom? nnougus.

Kakom Bknag BHecnu pabotbl M. B. MuuypuHa B ComaTnyeckmmn
OOCTUKEHWA OTEHECTBEHHOW U MUPOBOW Cenexkumun? rnbpug.

Kakve OOCTUXEeHWMA B Cenekumu CBA3aHbl C npume-

HeHueMm MeTomoB rubpuamsauum v otbopa? 0

MpuBeauTe NpPUMEpbl UCNONb30BaHWS B Ce-
NeKuMW SBNEHWUS reTepo3mnca.

U0 U Kakue BOBMOXKHOCTH OTKDPBIBAET Nepej celeKIiueil uc-
II0Ib30BAHKME METOLOB IFeHHOHM M KJIETOYHOH HHMKeHe-
pun?
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§ 27. BMOTEXHOJIOI'MA: JJOCTHIKEHMA
M NEPCNEKTMEDbI PASBMTHMA

Buorexnoaorusa. IIponeccsr momayde-
HUA HeOOXOAWMEIX UeJOBEKY Be-

1. Kakve xuBble 0BbekTbl OTHOCAT | eCTB € IIOMOIIBIO JKMBBIX Opra-
K MUKpOOpraHu3mam? HHU3MOB HA3LIBAIOT OHMOTEXHOJOrHell.
2. KakoBbl ocobeHHOCT cenekumm | Mnuorme O0HMOTEeXHOJOTHUYECKHE IIPO-
KMBOTHBIX M PacTEHWIA? mecchl OCHOBAHBI Ha [OeATEJLHOCTH

MHKDPOOPraHH3MOB, POJb KOTOPHIX B
MIPOM3BOJACTEE JIEKAPCTB, GHOJIOTH-
YeCKHM AKTHBHBIX COEIUHEHHIH, KOPMOBBIX N00aBOK, MHOTHX MOJOUYHBIX
IPOAYKTOB HEBO3MOMKHO IEPEOLeHHTD.

MukpoopraausmMel ¥ ocobeHHOCTH uX cexexnun. K Mukpoopramus-
MAaM OTHOCAT BCeX IIPOKAPHOT, a U3 3YKAPHOT — IIPOCTeHIINX, MHUKPO-
cronuueckue dopmel rpuGoe U Bomopockeii. Bce oHM HaXOZAT HINPO-
KOe IpUMeHeHHe B IIPOMBINLIEHHOCTH, CEJBCKOM XO03AMCTBe, MeIMIH-
He. BakTepuu npuMeHSAIOT IJs IIPOM3BOACTBA BUTAMHUHOB rpynnel B,
IININEeBBIX N KOPMOBBIX 6eJIROB, AMHHOKHCJIOT, KOTOPBIX HE,IIOCTaéT B
nuige. M3 mmecHeBBIX IpuOOB BBIJENAIOT BeIlleCTBA — AaHTHOMOTHKH,
ybuBalone naToreHHbIX MHKP0oOOB. MHorme OakTepuu H rpubBI Hc-
MOJIB3YIOT B CEeJILCKOM X03AHcTBe i 0OphOBI ¢ pasaiuYHBIMU BpegH-
TenaMuA. HeKoTopble MHKPOOPTaHH3MEI IIOMOTAIOT H3BJIEKATH IeHHEIE
meTasIbl (30J10TO, cepebpo, MeAb) M3 PYA NpH X HepepaboTke.

Celeknusa MHKPOOPraHM3MOB B OTJIMYME OT CeJIEKIHHM PACTeHHH Hu
JKHMBOTHBEIX MMeeT psAJ ocobeHHocTeil. Ha HeOONBIIOI ILIOIAZU B CIe-
MUANBHBIX ANNAapaTax ¢ IUTATEIbHOH cpelfoil B CYUTAHHBIE THHU MOMK-
HO BBIPACTHATH MUJLIHAPABI ocobeit. anmouaHbiii reHoM (n) MHKpPOOD-
TaHU3MOB JAET BO3MOMKHOCTE 3((EKTHUBHO HCHOJL30BATH B HX CeEJIEK-
MU MYTAIMOHHBIM IIPOIECC, IO3BOJAA BBIABIATE MYyTAIlUH yXKe B
IIepBOM IMOKOJEHHH.

o HemaBHEro BpeMEHH OCHOBHEIMH METOJAMY IIOJYYEHUS BBICOKO-
IPOAYKTUBHBIX INTAMMOB MUKPOOPraHU3MOB OBII UCKYCCMBEHHbLUL MY-
mazeHe3 W MOCJIEAYIOIIHI 0TOOD IPYII reHeTUYeCKH MAEHTUYHBIX KJie-
TOK — KJOHOB. YCIeXH, JOCTUTHYTEIE MOJEKYIAPHON GHOJIOrHelH u re-
HeTHKOH, IMPHUBEJIH K CO3JaHHMI0 HOBBIX METOJOB CeleKIIMH MHUKpoOopra-
HHU3MOB. B 1ux ocHOBe JieKUT reHHas HHXeHepHdA, KOoTopada II0O3BOJIAET
BBIJEJATh HEOOXOAMMBINI reH M BBOAHUTH ero B HOBOe I'eHEeTHYeCcKOoe
OKpY)KeHHe C IeJbI0 cos3maHmus opraHusMa. C IMOMOIIBIO STHX METOAOB
IOJYYAal0T TAKKME BAaXHbIE MEeAHI[MHCKHE IIpelapaThi, KaKk HHTep(epoH,
TOPMOHBI POCTa, MHCYJIHH ¥ JAP.
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NMocTHIKeHHS! U MEePCHeKTHBHI PAa3BUTHA OMOTEXHOJOTHHU. C npeBHUX
BpeMéH H3BECTHEBI OT/[elIbHble OMOTeXHOJOTHYeCKHe POLeCcChl, UCIOIb:
3yeMble B PAasJMUHEIX cdepax NPaKTHIeCKOH NAeATeIbHOCTH UeJOBeKa.
K muM oTHocaTcH xXJjebomeueHnue, BUHOAeNHe, IHBOBADeHHE, IIPUTOTOB-
JeHHe KHUCJIOMOJIOUHBIX IIPOAVKTOB u T. A. Hamm npeixu He HMeJIH
[peficTABIEHUs O CYTH IIPOLECCOB, JIEXKAN[MX B OCHOBE 3THX TEXHOJIO-
ruii, HO B TeueHHe ThICAYEJeTHH, MCIIOJb3YyHA MeTOX npo® ¥ OIHUGOK,
COBEpIIeHCTBOBANH MX. BHoJormueckas CYIHOCTh 3THX IPOIECCOB OBI-
Jia BBIgBIeHA aumb B XIX B., Garogaps HayYHBIM OTKPBITHAM JIyw
Iacrepa (1822—1895). Ero paGorsl IIOCTYXUJIH OCHOBOW JJIf Pas3Bu-
THA IPOUBBOACTB C HCIOJIH30BAaHMEM PasHOOOPAa3HBIX BHAOB MHKDPOOP-
raHu3MoB. B mepBoil mosoBuHe XX B. CTAJIH IPHMEHATH MHKPOOHOIO-
rudecKye IPOIEeCcChl JJIA IPOMEIILIEHHOrO IIONYy4YeHHs aleToHa, aHTH-
GUOTUKOB, OPrAaHHYECKHX KHCJOT, BUTAMHMHOB, KOPMOBOIO Geska.

Venexu, JAOCTUTHYTHIE B (PyHIaMeHTAJBbHBIX HCCIENOBAHHAX B 00-
JIACTH I[HTOJIOTHH, OMOXHMMHH, MOJEKYJIADHOH OHOJIOTHMH M IeHeTHKH
BO BTOpOWH mojoBuHe XX B., CcIocoGcTBOBATH OYPHOMY PasBHUTHIO ouo-
rexmonoruu., CelleKIHA BLICOKONPOAYKTHMBHBEIX INTAMMOB MHKPOOPTa-
HU3MOB II03BOJIMJIA YBEIHMUYUTH 3(MPEKTHBHOCTh OHMOTEXHOJIOTHMYECKHX
MIPOIIECCOB B JECATKM H COTHH pas.

NansHelIee pasBHTHe OMOTEXHOJIOTHH KaK OTPaciH CeabCKOX035i-
CTBEHHOTO IPOM3BOJCTBA IO3BOJHUT PELINTh MHOI'Me BasKHbIe Npobie-
Mbl yesioBeuecTBa. Ocrpeiimeil mpo6iemMoil ABIAETCA HEXBaTKa IIPOJO-
BOJNILCTBUS. B CBASH ¢ 9TUM yCHIUA OHMOTEXHOJIOTOB HANpaBJeHBl Ha
nosblmeHne 3(OEKTHBHOCTH PACTEHHEBOACTBA M KHMBOTHOBOJCTBA.

KynpTypHEIE PACTEHHA CTPAZAIOT OT COPHAKOB, HACEKOMBIX-BPEeAU-
Teseit, (PUTONMATOTeHHBIX IPpUbOE, OaxTepuii, BUpycos u T. A. Ilepeduc-
neHHBIe GAKTOPHI HAPALY ¢ HeGJAronpHUsATHBIMUA MOTOAHBIMH YCIOBHA-
MM 3HAUMTEJIHHO CHUIKAIOT YPOKAMHOCTH CEIBCKOXO3ANCTBEHHBIX pac-
renuit. YuéHble He TOJBKO CO3AAIOT BLICOKOYPOMKAHHBLIE COpTa,
yeToifunBEle K HeGIaronmpuaTHEIM (paKTOpaM, HO M paspabaThIBaioT
GHOTeXHOJIOTHYEeCKHe IIYTH 3allUThI PACTEHHH: HAIPUMED, IIPOMU3BOIAT
GronornyecKkre cpeacTBa OOpPHOBI ¢ BpeAUTENAMH H& OCHOBE HMCIOJB30-
BAHMA HMX €CTECTBEHHBLIX BPArOoB M IIapasUTOB, 4 TaKXe TOKCHYEeCKHX
[pOAYKTOB, 00pasyeMbIX KMBBIMHM opraHmsMamu. Bcé mumpe Ha 1Ipo-
MBIIIIJIEHHONH OCHOBE IIPUMEHSEeTCs BereTaTHBHOE DA3MHOXKeHUEe CeJbC-
KOXO3SHCTBeHHBIX PACTeHHil MeTogoM KyJabTypsl TKaHel. OH 1103BOJIA-
eT He TONBKO OBICTPO Pa3MHOKHTH HOBBIE NEPCIEKTHBHBLIE COpTa pac-
TeHW#, HO M TNOJYYUTL He3apa’kEéHHBI BUDyCcaMH nmocaaoYHbIH
MaTepHas.

HecoMHEHHO, V)Ke CAeJIaHHEIe OTKPBITUA U Oyaymime NOCTHXKEHUA B
061acTH OMOTEeXHOJIOTHMM CTAHYT MCIIOIB30BATHCA NMPAKTUYECKN BO BCEX




Puc. 35. KnoHupoBaHHas
oBUa fdonnu
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buotexHonorus: BOCTXeHWs 1 NepCrekTMBs! pa3suTus

cthepax uenoBeYeCKOH AesATeNbHOCTH. B TO
K€ BpeMsA COBPeMeHHBIE HCCJIeLOBAHHUSA Tpe-
OyIOT IDpOBeAeHUA TIIATEJBHOTO aHAJIW3a
BCeX BO3MOYKHBIX ONACHBIX IIOCJIeICTBHI.
JTHYeCKHe ACIeKThl PA3SBUTHS HEKOTOPBIX
HanpaBleHuil OmoTrexHomorum. B 1997 r.
Hay4yHasi 0OIecTBeHHOCTH ObLia B3Oymopa-
JeHa coobImeHHeM, YTO B AHITIMU YCIEIIHO
3aBePIININCH IKCIEPUMEHTHI II0 I'eHeTHHec-
KOMY KJOHHMPOBAHHIO OBIEBI. A aTOro mc-
NONB30BAJNIM ALpPa COMATHUYECKHMX KJETOK,
IIOJIYy4eHHEIX K3 TKAHHM MOJIOYHOH KeJIe3bl
B3POCJIOH OBIBI-HoHOpPa. M3 slnexkieTKn
VAAJIAJIOCE ALPO M 3aMelajioch SAAPOM CO-
mMaTH4Yeckoil Kierku. O6pasoBaBmyiocsa
JUNJIOUAHYI0O AHIEKJIeTKY CTHMYJIHDPOBAJIH

K JApOOJIeHHWI0 3JIeKTPOIIOKOM M IIeDeca)KHMBAJH B OBIY-DEeIHUIHeHTA.
Hepes 148 nueit mpuéMHas MaMa DOANJIA KUBYI OBEUKY, KOTODYIO

Haseanu [oanu (puc. 35).

OTKpBEITHE aHIMIMHACKUX YUYEHBIX MOKA3aJI0, YTO COMATHYECKHE KJIeT-
KH B3POCJIOr0 OPraHEM3Ma MJIEKONHMTAIOIMUX CIOCOOHEI IepelaBaTh II0JI-
HYI0 MHQOpMamuio O BceX NPH3HAKAX, XapPaKTePHBIX AJIA B3POCJIOit
ocobu. CrenoBarenbHO, KAK CUMTANM YYEHEIE, OTKPHIBAIOTCA BO3MOMK-
HOCTH BOCIIPOM3BEAEHUs MHOIOYMCIEHHBIX IeHETHUECKMX KOIMH BBIZA-
IOIIUXCA @0 NPOAYKTHBHOCTH JXHBOTHBEIX-PeKOpAucToB. Ho B Xoze
AaJbHEWIUX HabaoneHuil 3a oBeukoi J[o/in GLLIO YCTAHOBJIEHO, YTO
OHa cTaja o4eHb OwbicTpo craperh. K Tomy Bpemenu, korga Iomnm mo-
CTHUIJIA Pa3sMepOB B3POCJION OBILI, €€ (PM3HOJOTHYECKOe COCTOSHHE GBI-
JIO TAKOE jKe, KaK y CTapod ocobm. JTO MOCTABHJIO IIOJ COMHEHHE Iie-
1eco06pasHOCTh KIIOHUDOBAHUA KUBOTHBIX.

Kaonupopanne gyenoBexka. CTpeMuTe bHOE Pa3BUTHE OHMOTEXHOJIOTHH
IPHBEJIO K TOMY, 4YTO Iepel 4YellOBEYECTBOM BCTAJ BOIPOC O KJOHUPO-
8aHUU 4eso8era. B HacTodAllee BpeMs CYIIECTBYIOT PasJjiMyHbIE IOIXO-
Abl K 9TOH npobiaeme. KioHupoBanme uenoBeka — JeiiCTBHE, 3aKJIIO-
qaloueeca B (DOPMHUPOBAHUH ¥ BHEIDAIIMBAHHHU NPUHIUIHAIBHO HOBEIX
YeJIOBEYEeCKHX CYIIeCcTB, TOYUHO BOCIIPOM3BOAANIMNX He TOJBKO BHEIIHeEe,
HO ¥ Ha I'eHETH4YECKOM YpPOBHE TOI'O WJIH HMHOIO HHIWMBHOA, HbIHE Cy-
LIECTBYIOIEr0 WJIM paHee CYIIeCTBOBABIIEro. B HacrosIee BpeMs BO
MHOTHMX CTpaHax, B TOM uucie ¥ B Poccum, akTHBHO paspabaTbIBaioT-
Cs 3aKOHBI, HalpaBJleHHbIe HAa BBeJeHHE B NPaBOBBbIe PaMKH paboT Imo
reHHOM WH KeHEePpUM, a TaKiKe HCCJeJOBAHMUM 110 KJIOHHMPOBAHHMIO YeJo-
BeKa. BaiHO, 4TOOBI HOBEIE HaydYHBIE HCCJIEJOBAHHUA M paspaboTKu B
obsractu 6moTexHONMOTMM OBLIM HANpaBJeHBl Ha 6JIar0 YeJIOBeYeCTBa.
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OCHOBbI CENEKUMW 1 BUOTEXHONI0MMK e

HocaenoBaTebHOCTh ONEpamuii NPH CeleKIMH MHKPOOPraHH3-
mos. Ha HaUalIbHOM 3Talle M3 MCXOLHON KYJBTYPEI MHUKPOOPTaHH3-
MOB BHIZEJSIOT Hambosee MPOAYKTMBHBIE IITAMMBI, objajaiolnue Io-
Ne3HBIMM AJIA dejoBeKa cBoiicTBamu. Ha ciepyromem arame oToGpas-
HbIe [ITAMMBI IOJBEpraioT AeHCTBHIO MYTareHoB (MOHMBHpYyIOllee H
yapTpaduoeToBOe M3NTyYeHue, HEKOTOPhIe XMMHUYeCKUue BelllecTBa) u
HOJYyYaloT pasjiHyYHbIe MyTanuu. BepoATHOCTE BOBHMKHOBEHHS MyTa-
OHil y MEKPOOPraHMW3MOB Ta K€, YTO M Y BCEX [APYrHX OPraHU3MOB:
npuMepHo 1 mMyTanus Ha 1 MIH ocobeil MO KaJOMY IeHY. OxpHuaxko,
VUHUTHIBAA TO, YTO MOJYYUTh MHJUIMOHHOE H MHJIMapAHOE IOTOMCTBO
y MHKDOOPTaHM3MOB HETPYJAHO, BEPOSATHOCTE BBIJEJIEHUA MyTanuii mo
NAHHOMY reHy AOCTATOYHO BBLICOKA.

OrobpaBEHEIH KJIOH NOABEPraeTc MHOTOKPATHOMY IepeceBy Ha IIH-
TaTeJBHYIO CpPeLy ¢ KOHTpoJeM Ha o0pasoBaHue TpeGyeMoro mpoaykTa.
Ilens TAKOrO MHOrOKPATHOTO KJIOHMPOBaHMA — TOJy4eHHe maubosee
onxHOpoxHO# momynanuu Kiaerox. Ilocne monydeHUs NPOAYKTHBHBIX
HITAMMOB OPHCTYIAT K WX pasMHOkeHuwo. HemonbsoBaHue [aHHOMN
TEeXHOJIOTHH IIO3BOJIHAJIO CeJeKIIMOHepaM MHOJYYWTh IITAMMEI, IPOAYK-
THBHOCTH KOTODBIX B COTHHM M THICAYM PA3 BEHIIIE IO CPABHEHHIO C HC-
XOAHBIMHM INTAMMAMH MHUKPOOPTaHM3MOB, B3ATHIX H3 HPHUPOAEL.

Yto Takoe BuoTexHonorna? 0 Bbuorex- o
[ns nony4yeHus Kakux BUOOB NPOAYKUMM Ye- Hosorus.

NOBEK KCMONb3yeT MUKPOOPraHnU3Mbl? AHTUONOTHKMN.
Yem cenexkuus MMKPOOPraHU3MOB OTIMYAETCA OT ce- Metopa

neKuMn pacTeHuin U XUBOTHBIX? KyNbTYpbl TKaHe#.
MoyeMy MeTOfAbl KNETO4HOW U FeHHON WHXeHepuu KnoH.

CHWTAIOTCA NEPCneKTMBHBIMK B CenekuLmm 1 buorex- KnoHupoBaHue.

Honorum?

ObcyavTe npobnemy BO3MOXHOCTA KIIOHWPO- w
BaHWA XMBOTHBIX 1 Yenoseka ¢ Buonornyeckon, xo-
3ANCTBEHHOM W STUHECKOW TOYEK 3peHus.

K KaKuM HEraTUBHBIM IIOCJEACTBHUAM MOTYT IpHBec-
TH HEKOHTDOJHMpYyeMble HCCIeJoBaHMA B 00JACTH reH-
HOW MHxKeHepuu?
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BbIBO/Abl K IABE 5

Cenexnusa — Hayka O BLIBEJIeHWHM HOBBIX M COBEPINEHCTBOBAHUH cy-
IEeCTBYIOIIHUX COPTOB PACTEHWIA, MOPOJ XKHBOTHBLIX M INTAMMOB MHK-
POOPTaHM3MOB ¢ HEOOXOAMMBIMH YeJOBeKy cBoiictBamu. Teoperuuec-
KOil 0asoil celeKnuu sABIAeTCA reHeTwKa. OHA Takke HCIIONIB3YEeT
AOCTHKEHHA TEeOPHH SBOJIONNH, MOJEKYIAPHON OMogoruu, OGHOXm-
MUHM B APYrux OHOIOTMYECKUX HAYK.

OcHOBOIT ycoiexa CeIeKIUOHHON paboThI B 3HAUMTEILHOH CTENeHH
ABJISETCA FeHeTHYECKOe pazHooOpasHe MCXOJAHOrO MaTepHania. Boib-
I0#l BKJIAJ B PA3BHTHE CEJeKI[MHM BHECJM HALIH COOTeYeCTBeHHUKMU:
H. W. Basunos, U. B. Muuypun, B. JI. Acraypos, I. IO. Kapneuesn-
KO U Jp.

OCHOBHBIMHM METOJZAMM CeJeKIIHU ABJSIOTCH THOPUIUBAIIHA, OT-
Gop M HMCKycCTBeHHBIN MyTareHes. Bo Bropoii mososure XX B. cra-
JI1 NPUMEHATH HOBblE METOAbl — KJETOYHYI0 M TeHHYI0 WHIKeHe-
P10, KOTODBIE JIETJIH B OCHOBY OHMOTEXHOJIOTHH.

BuoTexHOIOTHA — 3TO MCNOJIL30OBAHUE KHUBBIX OPraHu3MoB H 0HO-
JIOTMHECKHUX IIPOIECCOB B NPOM3BOACTBE. YiKe CAeJaHHbIe OTKDBITHS
u Oynymime JOCTHXEHHS B 00JIACTH OMOTEeXHOIOTHHU nanyT OoJbinne
BO3MOXXHOCTH B DeNIeHMHM MHOTHX IpO6JeM, CTOALIUX Iepes deso-
Be4ecTBOM. B To ke Bpems coBpeMeHHEIE GHOTEXHOJOTHYECKHE HC-
CIeJOBAHHUA TPeOYIOT NPOBeJeHHA TINATENbHOTO AHAJM3A BCEX BO3-
MOYKHBIX OIIACHBIX NOCJeACTBUH. BaykHO, uTOGEI HOBBIe HAYUHBIE HC-
CHne/0BaHUA H Pa3paboTEu B OMOTEXHOJOrMM OBLLIM HANPABJIEHBI HA
Osaro gegoBeyecTBa.

A Has Toro 4rob6bl IPOBEPUTH, KAK Bhl YCBOWIH MaTepua
I7IaBBI, BBIIOJTHWTE TECTOBBIE 3aJlaHUA B paboyei Tetpagu. Ecam BBI
COMHEeBaeTeCh B MPABHJIBHOCTH CBOMX OTBETOB, IIOBTOPHTE
MaTepHaJibl COOTBETCTBYIOIIUX maparpados.



JBONIIOLMOHHOE YUeHHe

Ha 3emne cyuwecrsyer orpoMmHoe
KONM4YECTBO BUAOB >XMUBLIX Opra-
Hu3moB. Bonpocsl, cBaA3aHHbIE C
NPUYUHAMHM BO3HUKHOBEHHSA
atoro pasHoobGpasua u ero no-
CTOAHHOrO M3MEHEHHUs, A0 CHX
nop akrtyanbHbi. [ouckom orBe-
TOB Ha HHUX 3aHWMaeTca obnactb
6uonoruu, B OCHOBE KOTOPOM
NEXXHUT Hay4yHas TEeOpHs 3BONIO-
UK. DBONIOLHOHHOE YHeHHe
npoHusbiBaer Bce obnactu Guo-
NOrMK KaK OCHOBHas oObveguHsA-
owas uaes.

Bbl Y3HAETE

— OCHOBHbIE MOJIOXKEHUA Yyue-
HuA 06 3BONIOLMKM OpraHuyec-
KOro Mupa;

— 00 OCHOBHbBIX ABHXYLLHX
cUnax 3IBONIOLMM;

— 4YeM OfIMH BWJ OTNMYAETCA
oT Apyroro;

— 00 OCHOBHBIX MeXaHW3Max
Bug00BpazoBaHus.

Bbl HAYYUTECH
— BbISBAATb YepTbl NPUCNO-
coBNeHHOCTH OpPraHUM3MOB K

cpene obutaHus.
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§ 28. VHEHME OF 3BOJIIOLMM
OPrAHMYECKOIO MMPA

JBomonusn (nar. evolutio — passép-

TBIBAHME) — 9TO HeoOpaTHUMBIH Ipo-

necc MCTOPHUYECKOI'0 pasBHUTHA opu-

poxsl. B coBpemenHoO# OHOJIOTHMH

2. 4TO TaKoe HacneAcTBeHHOCTh W 9BOJIIOIIUA pacCMaTpPHUBAeTCA Kak

WU3MEH4YMBOCTb? mpomecc, BeAymui K o6pasoBaHUIO

HOBBIX (hopm opranmamoB, Gaaropa-

PA KOTOPOMY OOKJIETOYHBIE (DOPMBI

JKHU3HUW, BOBHMKINHe Oosee 3 MJpZH JieT HA3a[, JAJAHW HAYAJO CJOMCHBIM
MHOTOKJIETOYHBIM OPraHM3MaM HAIIEr0 BPEeMeHH.

JBomonuonHaa Teopusa Jlapsuna. CosjaresieM OCHOB COBPEMEHHOI'O
SBOJIOIIMOHHOIO Y4Y€HHSA II0 OpaBy CYUTAIOT BEJHWKOI0 AHIJIMICKOTO
6uonora Yapasza [lapemra (1809—1882). B csoux paborax JlapBun
O0BbACHUJI H3MEHeHHe OPraHHMYecKOTO0 MHpA AeHCTBHEM 3aKOHOB IpH-
pozbl 0e3 BMeIIATENLCTBA CBEPXBECTECTBEHHBLIX CHJ. ITo obbACHEHHe
MOKHO c(OPMYyJIHPOBaTh B BHAE [OBOJIBHO HPOCTBIX IIOJOMKEHHI:

1. Oprasuamel obiagaoT uameHdiusocmuio. HeBoaMoxXHO HaliTU aBe
ocobu, OTHOCAIMECS K OZHOMY BHAY, V KOTOPBIX BCE IPHU3HAKH OBLLIN
OBl ONMHAKOBLIMH.

2. Pasnmuuusa Mexk/Iy OPraHU3MaMH, XOTd Obl YaCTHYHO, MepefaroT-
cA IO HaCJIeACTBY.

3. TeopeTnyecku npu GIATONPUATHLIX YCIOBHUAX JHOOBIE OPraHU3MBI
MOT'YT DasMHOXKHTLCA B T€OMETDHUYECKOM IPOTrpPecCHM, OJHAKO TAKOIO
He cJydJaeTcs, TaK KaK JKHU3HEHHBIE pecypchbl OrpaHUYeHLI, M MHOTHE
ocobu morubarwT B Gopvbe 3a cyujecmeoeaHue, He YCIeB IPOU3BECTH
IIOTOMCTBO.

4. Te opraEuMaMbI, KOTOPhIe PACIIOJIATAIOT CBOHCTBAMH, HOJIE3HBIMH
B JaHHBIX YCJOBUSAX CYI[ECTBOBAHWUI, HMEIOT OOJBIIYI0 BEPOATHOCTH
BBIKHUTH. BBDKMBasf, OHM HMEIOT HPEHMMYVINECTBO B Iepegade 3THX I10-
JIe3HBIX CBOMCTB IIOTOMCTBY. /[lapBHH Ha3BaJ 9TOT IIPOLECC eCMecmeeH-
HblM 0mOopoMm WUIN BHIXKHWBAHHEM HamOoJee MPHCHOCOOJIEHHBIX.

Upen Y. [MapeunHa Obliu Hay4HO 000CHOBaHBI (haKTHUYECKHM MarTe-
PHANIOM, HO3TOMY OOJBIIMHCTBO YYEHBIX IIPHHHMMAaET WX W CEerogHHd.
B XX cronerum sBosionuoHHOEe yueHwe llapBuHa OBLIO IIOAKPEILIEHO
XPOMOCOMHOM TeOpHeH HAaCJeJCTBEHHOCTH, PA3BHTHEM MOJIEKYJIAPHO-
TeHEeTHYEeCKHX HCCJIeJOBAHWN, CHCTEMATUKH, 3KOJIOTHH, BMODPHOJIOTHH,
IaJIeOHTOJOTHH U Apyrux objsacreil GHOJOTHH.

Yapas [JapBuH — OCHOBONOJOKHUK yuyeHHT 00 osBoaromuu. Orpom-
HYIO POJb B TOM, uTO JlapBHMH 3aHHTepecoBaJicA IpobieMaMB BHI000-

1. 470 BaM M3BECTHO O NPOMUCKOX-
AEHUU XMBbIX OpraHW3IMoB?
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pasoBaHWsA, CEITPAJIO €ro
NATUJIETHEE NYTENIeCTBHE B
KadJecTBe HaTypajaucra K Oe-
peram HO:xHOli AMepuUKH Ha
Kopabie «Burab» (puc. 36).
Bo Bpems »TOTO IyTemecT-
BHA OH 00paTun BHHMAHHE
Ha TOPASUTENBHYI H3MEH-
YUBOCTh JKM3HEHHBIX (opm
M uUX [OpHucrnocobIeHHOCTH
K VCJIOBHAM OOHTAHHUA.

IloceTuB HECKOJBKO pa3 Puc. 36. Mapwpyt Y. [dapBWHa Ha cynHe

CPaBHHUTEJBHO MOJOAEIE Bya-  «burnb»

KaHuuyeckue octposa I'ana-

aroccKOro apxuiesara, HACEJIEHHEIE JKUBBIMH OPTraHU3MAMH C IOMKHO-
aMEepHUKAHCKOTO KOHTHHEHTa, [lapBMH YCTAHOBHJ, 4YTO obHTalomime
3/lecb BU/bl PAaCTeHHMH M JKMBOTHBIX OTJIMYAIOTCA OT TeX Ke BHIOB Ha
koHTHHeHTe. OH 00HADPYKHJ MCKOMAaeMble OCTAHKH I'MI'aHTCKHUX JIEHWB-
ma ¥ OpoHeHOCHA, CYIIECTBEHHO NPEBOCXOAWBIIHX pasMepaMH CBOHX
POACTBEHHUKOB, Hacenawinux I[lenrpansayio B OBy AMepHKY,
OTKPBLT OOHMTAIOINHMX 3Jech I'MIAHTCKUX Uepelnax M HOBBIM BUJ HIYaH,
KOTOpEIe KOPMHUJINUCH B MOpe, NUTASCH BOJOPOCIAMH (Ha MaTepHKe HIy-
aHBI SABJIAIOTCA OOBIYHBIMHM CYXONYTHHEIMHM SANIEPUIAMH, KUBYIIUMH B
3aCYIIJINBEIX padoHax). YUE€HBIH OPEAIOJIOMHII, YTO HA OCTPOBA OTH
JKUBOTHEIE MOIAJH C MATePHKA U 3/eCk U3MEeHWJIHUCE.

B Agpcrpanumu JlapBrHa 3aMHTEpPECOBAJIH CyMUyaThle M AHNeKJIany-
Iue MJIEKOIIUTAIOIHe, KOTOphle BHIMEDJIH B APYIHMX MeCTaX 3€eMHOT0
mrapa. ABCTpaIua Kak MaTepHK 000coOHIach elé A0 BOSHHKHOBEHHSA
BBICIIMX MJIEKOIIMTAIOIMX, I09TOMY JTH KHBOTHBIE DasBHUBAJIHACL He-
3aBHCHMO OT oOHTaTesledl APYrHX MaTepUKOB. Bcé yBHUIeHHOe HaBeJO
dapBuHAa Ha MBICAb, YTO HM3MEHEHHMS OPraHM3MOB JOJYKHBI COOTBET-
CTBOBaTh M3MEHEHHUAM YCIOBHH, B KOTOPHIX IIPDOTEKAET WX JKHU3HB.

Y. Napeuu cobupan napHble 06 M3MEHUYMBOCTH JXHBOTHEIX ¥ pacTe-
HHIl He TONBKO B IOPHPOJE, HO U B YCJOBHAX OJOMAallHHBaHuUA. B Te-
HeHHe THICAYEJeTHH YeJIOBEK MIPOBOAHUJ OTOOP OPraHM3MOB, 00JagaB-
XX TI0JIE3HBIMHU AJIA HEro cBoiicTBaMu (MCKYcCTBeHHBINH oTOop). Iap-
BUH COIIOCTaBHUJI HCKYCCTBEeHHBIHN orbop c IpolleccamMu,
IIPOUCXONAIUME B IPHUDPOJE.

KiaiooueBbIM MOMEHTOM cTtajo aasa JlapsuHAa €ro 3HAKOMCTBO ¢ pabo-
ramu Tomaca PobGepra Maastryca (1766—1834), KEUry KOTOpOTrO OH
MPOYHTAJ Uepe3 JABa rojia MOCJe BO3BPAIEHUA M3 3KcHeAUINH. MaJb-
TYyC JOKAa3bIBaJ, YTO HHUBbIE OPraHW3Mbl CTPEMATCA DPa3MHOMKHUTHCH B
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YdeHue 06 3B0MIOUMM OpPraHNHeckoro Mupa

reoMeTpuYecKoil mporpeccuu. HecnoXHBIH TOACUET IOKA3LIBAET, YTO
omgHa OaxkTepudA, HAIPUMED, 3a TPOE CYTOK CHOcOoDHA JaTh IOTOMCTBO,
06]1'[3.5 MacCa KOTOpOro OJOCTHUI'HET ThICAYHM TOHH. DaKTHUYECKH 3TOTO
HUKOT/a He CJIydYaeTcs, M YHCJIEHHOCTL OCTAaércsa 0ojiee MM MeHee II0-
CTOAHHOH M3-3a CMEPTHOCTH, IIPOHUCXOAAINEH B CHJIY TOr0, YTO KH3-
HEHHBIE Pecypchbl OTPAHWYEHEI W MOCTAIOTCA JIUINE HEMHOTHM — TeM,
KTO crnocobeH ojep:kaTk nobeay B Oopbbe 3a IKHM3HB.

B Bospacte 50 smer apBur Hanmucan u onyOJIMKOBATI OJHY H3 HAH-
OoJsiee 3aMedaTeNLHBIX KHHI 3a BCI0 HCTOPHIO uesioBedecTBa «IIpome-
XOMKIeHWe BHAOB IYTEM ecTecTBeHHOro orbopa, uaum CoxpaHenue 6.a-
TONPHUATCTBYIOIAX Nopoa B Gopsbe 3a xusab» (1859). B aroit xHHre
00BACHEH MEeXaHM3M 9SBOJIOINN — IIOCTENEeHHLIH eCTeCTBEHHLIH 0oT6OD
CIyYalHBIX HACHEACTBEHHBIX M3MEHEHUM, IOJE3HBIX B KOHKPETHBIX ye-
JIOBUAX CPEIhI.

Mosa naGoparopus

Y. Japsua 00 uckyccTtBeHHOM oTOGope. [lapeuH 6GBLI XOpOIIo 3HA-
KOM C H3MEHUYHBOCTRIO JOMAUIHHUX JXUBOTHBIX. Tak, OH 3aMedas, 4TO
pasnuuua MeKAY PasHbBIMM [IOpPOJaM# OJHOIO M TOr0 JKe BUAa 0H0-
MAIDHEHHBIX XHBOTHBIX IOPOH Aake GoJiee 3HAYUTENBLHBI, UEM MEK-
Oy PasHBIMHM BHJaMH{ OUKHX KUBOTHBIX. Hanpumep, pasaudHbie (op-
MBI roiybeit (Kak M APYrux >KHBOTHBIX, HalIpuMep co0ak) IIpH pas-
BeJIeHHH MOTYT OTOMpPATHCH UEeJOBEKOM II0 HEKOTODPBIM OIpefeNEHHBIM
npusHakaM. Ecau cejleknuoHep 3aMHTEPECOBAH B COXPAHEHHM H yBe-
JAYEeHUH YHcjaa ocobell ¢ AIMHHBIMH KDPBLIBAME, OH OTOHpaeT aTHX
ocobeil, mMOAIePIKUBASA YCIAOBUs, CIIOCOOCTEBYIOM[HE HMX BBIMKMBAHHIO H
pasMHO:eHHI0. Ho 3T0 oT00Op YenoBeka, HMJIM HCKYCCTBEHHBIH 0TOOD
(puc. 37).

Puc. 37. PasHoobpazue nopop cobak
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Oxzako TpefOBAHMS YEJIOBEKA U YCJIOBHS IPHPONHON cpeibl, B KO-
TOpOil HY}KHO BBLKHTH, HepaBHO3HauHBI. CBolicTBa, MOJIE3HBIE C TOY-
KM 3PDEHMs YeJOBEKa, MOTYT OKasaThCsl GecIo/iesHBIMH U JaKe Bpea-
HBIMH B Gopn0e 3a )KM3Hb, IPOUCXOJAINEH B AuUKOH mpupoje. B mpu-
poje nHeiicTByer apyroit BuAg orbopa — ecrecTBeHHBIH. Ero
Tpe0OBaHMSA CBOAATCH JIMINL K OJLHOMY — CIIOCOOHOCTH BBDKHTE.

: @ Bossmure B 6ubamorexe xuury 4. apeurHa «IIpome-
\,/ XO0KJeHHe BHJAOB NYTEM €eCTeCTBEHHOr0 oTdopa» C KOM-

MEHTAPpUAMH COBPEMEHHBLIX VUEHBIX-3BOJIOIMOHHUCTOB
A. B. fd6moxkoBa u B. M. Megaukosa (M.: IIpocsemernue, 1986), mo-
yuTtaiite eé. [lompoOyiiTe onpeneauTh, B KAKOM CTHJI€ HaIKcaHa 3Ta
kHura. Ilo KaKUM ODPH3HAKAM MOJKHO YCTAHOBUTH, UTO KHHIA HAIIH-
caHa Hay4YHBIM fA3bIKoM? IloATBepAuTE IpHMEPaMH.

e Ha caiite www.evolution2.narod.ru nmpoumraiiTe aBTOOMO-
rpaduo Y. lapsura «BocmoMuHaHUA O PasBUTHH MOEro yma
U Xapakrepa».

YTo Takoe 3BONOUMA? 0 ¢ SBonioyus. 0
B 4EM COCTOAT OCHOBHbIE MOMNOXEHWA IBONIO- SBONIOUNOH-
LUMOHHOro yyeHus Y. [apeuHa? . Has Teopus
HdapBuHa

1. MNoHabnogante 3a ABYMA 0CODAMM XUBOT- 0
HbIX W/WAW pacTeHWiA, KOTOpble OTHOCATCA K OfHO-
My Buay. CocTaBbTe CNUCKK pasnuyui.

2. MogroToBbTe coobuleHus o Y. [lapBuHe Kak y4é-
HOM-KMCCnefoBaTene u OCHOBOMONOXHWUKE Y4eHUs
06 3BONIOLMK OpraHN4eckoro Mupa.

Kaxoe smauenme ansa passutud OUOJIOTHH Kak HAYKH
uMeeT 3BOJIOMUOHHEBINA TOAXOA K HM3YUYEeHHIO KUBBIX
Oprasu3aMos?
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§ 29. BUA. KPMTEPMM BMJA

Kax onpeneaurs Buaosyio npuman-
JdeXHOCTh opranusma. C pgaBHUX
A IOp K OZHOMY M TOMY K€ BHAY OT-
2. Kakwie BMAbl PacTeHMiA 1 XUBOT- HOCAT oco0eil, BHEIIHE MMTOXOMKUX

HbIX BaM W3BECTHbI? APYT Ha Apyra, T. €. Mopdooruuec-

Ku cxonHeix. Ewmé Kapa Jluugeil

onpeneasil BUABI KaK I[eJIOCTHBIE
I'PYNNBI OPraHU3MOB, OTJIMYHBIE OT ADPYTHX JKHU3HEHHBIX (GOPM 110
npusHakam cTpoeHusi. Co BpeMeHeM 0OHAPYKHMJIOCH, YTO BHEIIHEIO
CXOACTBA JJIsi OTHECEHMS OPraHM3Ma K TOMY HJIH HHOMY BHIY HeHO-
craTrouHo. Ceiiuac BBIZEeNAOT LeNbIH pAJ NPU3HAKOB, KOTOpBIE II03BO-
JAI0T OTIIMYHUTE OAUH BHJA OT APYroro. 3TH NPU3HAKYM HASLIBAIOT KPH-
TePpHAMH BHOA.

Mopgonozuueckui Kpumepui, BUAA — 3TO COBOKYIHOCTH BHEITHUX
DpH3HAKOB opraHusMa. Ho ocobu B mpenenax Buaa MHOTAA HACTOIBKO
H3MEHYHBEI, YTO AJA OIpeAesleHUs BHAA TOJBKO MOPHOJIOrHUECKOro
KpuTepud ObiBaeT HemocraTouHo. CymeCTBYIOT BHABI BHEITHE OYeHH
CXOAHBIE, HO He CKpeImuBalOmHecA MexKIy co00i. DTO BHABI-ABONHM-
ku. Hanpumep, cymecrsyior gBa BHja-IBOHHUKA YEPHBIX KpBIC. ¥ He-
0oJsbLIOH PHIOKH IMUIOBKH, IIMPOKO PacupoCTPaHEHHON B IIPECHEIX BO-
JOEMaxX, TPH BHAA-IABOMHHKA. Buner-nBoiiHMKH BeTpeuaioTes V caMbIX
Pa3IMYHBIX OPraHU3MOB: DBIO, HACEKOMBIX, MJIEKONMUTAIONIMX, pacTe-
HUH.

I'enemuveckuil kpumepuii — aT0 XapakTepHBIH /I KasKJI0ro BHUIA
HabOp XPOMOCOM, MX YHCIO, pasMepbl, (POPMa, COCTAB JOHEK. Ocobu
Pa3HBIX BU/IOB HMEIOT pas3Hble HAGOPBI XPOMOCOM, II0ITOMY OHH HE MO-
TyT cKpelmjuBaThca. VMIMEHHO mo WHCIYy XPOMOCOM MOMKHO PA3IHYUTH
BUJbI-ABOMHUKHU. Tak, y AByX BHAOB-IBOMHHKOB 4YE€PHBIX KPBIC pa3HOe
9HCI0 XpoMocoMm (38 u 42). TeM He MeHee TOJBKO MeHETHYECKOTO Kpu-
Tepusa HEeZOCTATOYHO IJIA ONpeAeseHUs BUAOBOM NpHHaAIexHOCTH. Cy-
INECTBYIOT pasHble BHJbI C OAMHAKOBBIM HaBOpoM XxpomocoM (HAIpH-
Mep, PasHble BHABLI CeMeHCTBA KOIIAYbHX).

IKON0ZULECKUl KpUmepuil, — 3TO XapaKTepHOe IJIA BHUIA MOJIOKe-
HP€ B IPUPOAHBIX COOOINECTBAX: €r0 CBA3HM C APDYTMMM BHAAMH, ITHILE-
Bas Oasa, T. €. Te YCJOBHUA BHeLIHEe Cpelbl, KOTOPhle HEODXOIMMEBI JId
ero CcylecTBoBaHHA (cM. § 43 «JDKoyoruyeckas HHIIA»). ITOTO KpHUTe-
PHA TaKKe HeNOCTAaTOYHO AJIs OIpeJesIeHHA BHAOBOM NPHHAAJIEHKHOC-
TH, TaK KaK pPasHble BUJABI MOT'YT He Da3gHuYaThCA [0 HTOMY KpUTe-
pHIO.

1. Yo Takoe Buonoruueckuin Bug?
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Teozpaguyieckuil kpumepuill XapakTepuayeT obsacTh pacnpocTpaHe-
HUA BHUAA B Ipupoge — apeaa. Ho apeasbl pasHBEIX BHAOB MOTYT IIe-
PEeKpBIBATELCA.

Penpodykxmuenas u3onAyus — B3TO HEBO3MOMHOCTb CKPeIIMBAHUSA
ocobeil pasHBIX BHUAOB. PenpoiyKTHBHASA HI0JAINA ob0eclednBaeTCH
pPasJIHYHAMH B CTPOEHHH IIOJIOBBIX OPraHOB, DACXOMKJeHHEeM B CPOKax
UM MecTaxX PasdMHOXKEHHS, Pa3JMYUAMH IIOBeJIeHHUs, HeXU3Hecrocoos-
HOCTHI0O WUJAN CTEPHJBHOCTHI0O ruOpHUAOB ¥ APYIrHMMHU MexXaHU3MaMH.
B npupone, ogHAKO, BCTPEYAIOTCA BUABI, KOTOPLIE CKPEIHUBAIOTCA HJIH
JaoT IJIOJOBHTOe IOTOMCTBO. JTQ CJydaeTcA, HalpUMep, IPH cIapu-
BaHHHU coDak ¢ BojakaMu. [IIOoZoOBHTHIMM MOT'YT OBITE 'MOPHABI HEKO-
TOPBIX BHAOB OTUL (KaHapelkw, 3A0IHKH), a Tak:ke pacTeHui (Tomo-
Jisi, HBEI).

Hrak, HM OJWH U3 KPHUTepHUeB BHIA He sABJIAETCA a0COJIOTHBIM.
JIMIIE B COBOKYIIHOCTH MEpedYHCIeHHbIe KPHUTEPHUH IT03BOJAIOT C JOCTa-
TOYHOH HaJEXHOCTBI YCTAHOBHUTH NPUHAAIEKHOCTH OPraHusMa K TO-
My WJIH MHOMY BHIY.

C y4éroM mepedYHCIEHHBIX KPUTEPHEB MOJKHO JATh TAKOe OIpejese-
HHe BHJA. BHoJOrMYecKHMil BHI — 3TO COBOKVIIHOCTE ocobeil, cmocod-
HEIX B IPHUPOJHBIX YCJIOBHAX CKPENIMBATECA C 00pasoBaHUEM ILJIOO-
BHTOTO IIOTOMCTBA, HACEJNAIOIIWX OIpPeNeJEHHBIN apeas, ob6JaJalolmux
psAxoM 06muX MOP(MOIOrHYecKHUX, (PUBMONOTHUYECKUX M APYTrHX OpPH3-
HAKOB.

Y1o Takoe kputepuu BuaOa? 0 buonoru- o
Kakve kputepuu Buga BaM W3BECTHbI? 4yecKkmnh

Y10 Ha3blBalOT apeanomM smaa’? BUA.

YTO NoHWMalOT coBpeMeHHbIe yYéHble nod buonoru- Kputepun Buga.

YEeCKUM BUOOM?
1. CocraBbTe CNMCOK M3BECTHbIX BaM BUAOB w

pacTeHWit U/ XMBOTHbLIX. MonbITalATeCk Crpynnu-
poBatb MUX MO CTEMNEHWK MOp(tJOﬂOI’M‘-lECKOI’O cxon-
CTBa.

2. [lokaxute OTHOCUTENbHbIA XapakTep KpUTepues
BMOA.

UL P S TTo kakuM (QMBHOIOTMYeCKUM IPU3HAKAM MOTYT pas-
anyarbes ocobu ogHOrO BHAA?
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§ 30. NMONYNALMOHHAA CTPYKTYPA BMAIA

1. Y10 Takoe reHotun u deHoTmn?
2. Y10 Takoe myTauma?

3. Y10 noHmMmaioT nof KomMbuHa-
TUBHOW M3MEHYUBOCTHIO?

IMonynsauuoHHAA CTPYKTypa BHOA.
Bung mnpexncraBiser coboit Goiee
cIOKHOe 00pasoBaHHWEe, YeM COBO-
KYIHOCTb CXOJHBIX II0 OIIpeneséH-
HBEIM KpuTepuaMm ocobeii. Kamaerit
BHUJ COCTOMT M3 CHCTEMEI eCTeCTBeH-
HBIX TpyIn ocobeil — TONyIAIMA,
IPeACTABIAIIINX HAaCeJIeHUue OT-
JIeJIbHBIX VUACTKOB MecTa OOMTaHU:A

JaHHOTO BHIa — apeaJja.

IMonyasaumua — 210 rpynna cBOOOSHO CKPENIWBAIONIAXCH MEXAY CO-
00l OpPraEM3MOB OZHOTO BH/A, 3aHUMAIONMIAA OIPENeJEHHBIH y4acTOK
BHYTPH apeajia BHJA M YaCTHYHO HMJIHM IIOJHOCTHI) HM30JHPOBaHHAA OT
OPYTHUX HONYJIAIIAH AaHHOTO BHAA.

CyulecTBoBanne BHAOB B (opMe Honyasanuili — ciaencTBHe HEOSHO-
POAHOCTH BHEIIHHMX ycioBuil., Iloagxomamiue MJIA TOTO MM MHOrO BHAA
y4gacTKH oburanusa o0pasyioT Kak Obl OTJeIbHEIE OCTPOBKH. Buabl 3a-
CeJIAKT 3TU OCTPOBKHM CBOMMH IOIYJIAIMAMH.

B npezenax KasKOOW MOOYIAIIMM OPraHM3MOB, Pa3MHOMKAIMIHMXCA
HOJOBBIM IIYTEM, NPOMCXOAHUT IIOCTOAHHEBIN 00MEH IreHeTHYECKHM MaTe-
puanoM. CKpeniuBanue ocobeil pasHBIX MOIYJANMH IPOUCXONUT Dexe,
O3TOMY T'eHeTHUeCKHH O0MeH Me)Jy Pa3HBIMHU NONyJIANHUAMH OTDaAHU-
yeH. B peayibTaTe Karkgas MNONYyJIAIMA XapaxTepuayeTcs CBOUM cCIie-
nudryeckuM HabopoM reHoTHIOB — reHodoHAoM. B raxmoi oriensb-
HOHM NONyJAIMU HAKANJIUBAIOTCA MeHOTHIIBI, KOTOpbIe Hauboiee agam-
TUBHBI K KOHKDETHBIM YCJIOBUAM XKU3HH. Takum obpasoMm, Kamzas
NONYJAANNA SBOJIONHUOHUPYET HE3aBHCHMO OT APYTHX HNONYJANMA AaH-
HOT'O BHJA.

Ilonynanuy COXpaHAIT YCTOWUYMBOCTE BO BPEMEHU H IPOCTPAHCTBE,
XOTs UX YHCIEHHOCTL MOYKET M3MEHATHCHA Tof OT roja BCJIEJCTBHE H3-
MeHeHHH YCJIOBHI PA3MHOMKEHWUS M PasBUTHA OPraHuM3MoB. BEyTpu mmo-
OyAANUHA MMeIoTcHa emé Gojee MeJKHe I'DYIIBLI, KOTOPble MOTYT 00b-
eJUHATL ocobeil co CXOAHBLIM IOBeJeHHEeM HJIHM HA OCHOBE POINCTBEHHBIX
cBszeil (HampuMep, cTaifku pei6 Wi BOopoOBEB, Npaiifel 1bBOB). OnHAa-
KO TaKWe TPYINLI MOTYT DACHAJATHCA IO BIMAHHEM BHEIIHUX (ax-
TOPOB MJIM CMEIIHBATBCA C JPYTHMM.

B3auMOOTHOLIEHHSI OPraHM3MoOB B momyasauuax. CocTaBidmomue mo-
OYJAIAI0 OPraHU3Mbl CBA3aHBI APYT € APYTOM PasJMYHBIMH B3aMMOOT-
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HoureHuAMu. C ONHON CTOPOHBI, UX 00BEAMHAET YyYacTHe B DPasMHOMKe-
Hru. C gpyro#l cTOPOHBI, OHHM MOTYT KOHKYDPHPOBATE APYT C APYTOM 3a
Te WJIM WHbIe BUABI PECYPCOB, MOI'YT IIOEJAaTh APYT APYyra WJIH BMecTe
ODOPOHATHCA OT XHIIHHUKA.

BHYTDGHHHE B3aMMOOTHOIIIEHHA B INONYJAIDHMAX OYeHb CJIOXHBI H
YACTO IPOTHBOPEYMBEI, MO3TOMY peaKIlUM OTAeJbHBIX 0coleil Ha M3Me-
HeHHudA YCJIOBH]':JI HMHU3HU H MNONYJAAIIHMOHHBIE peaKiuy YacTO He COBIIa-
parwT. 'mbenp OTHeIBLHBEIX OPraHU3MORB (HAIIPUMED, OT XHUIMHUKOB) MO-
JKeT YJIYYIINTE KAaUeCcTBEeHHEBIN cOCTAB NONYAAIMM (B TOM 4YHCJIe Kade-
CTBO HAacJleZ[CTBeHHOT'0 MaTepHaJia, KOTOPLIM PAacCIoJaraeT MOMyJIANNg),
IIOBBICHTL €€ CHOCOGHOCTL K BBIXXHBAHHMK B MEHAKNIIHXCA YCIOBHUAX
cpennl.

Ionynanua Kak 3jJeMeHTaApHAfA JBOJIOLUMOHHAA eaumHMna. I[lomyia-
IHKY HUIPAT BaYKHEHNIYI0 POJb B DBOJIOIHMOHHBIX OPeobpasoBaHUAX
Buga. OrgesnsHas ocodb He MOXKET 3BOJIOIMOHUPOBATH, TAK KAK eé re-
HOTHII OmpejeJsgeTcd B MOMEHT OILIONOTBOpPeHHsi. Bce mpolieccel, BeLy-
e K H3MeHeHHAM BHJA, HAYMHAKIOTCA HA YPOBHE IOOYIAIMH, IOTO-
My 4YTO eCTeCTBEHHBIH OTOOpP MOMKEeT HATH TOJNbKO B IpyIme ocobeii.
Beixusimue B pesynbraTe oTéopa 0co0M IepefagyT CBOM T'eHbI IIOTOM-
kaM. B mepemaue cBOMX I'eHOB IOTOMCTBY M 3aKJIOUAETCH POJb OT/AENb-
HOH ocobm B sBosionuu. Ho mpum mepemade MOTOMCTBY POAUTENBCKHE
reHBbl He BCerja ocralTca abCoJIOTHO HEM3MEHHBIMU — B HUX MOTYT
BOBHHKATL HACJEACTBEHHBIe H3MeHeHHs (MyTamum). MyTamuoHHBIH
nponecc ¥ KOMOMHATHBHAs M3MEHUYHBOCTL CO3JAI0T FeHETHYecKoe paas-
HooOpa3We IONYyJAIHN, KOTOPOE CJIYMKHT MATePHAJOM AJIS 3BOJIONHH.

Yro Takoe nonynaums? 0 Monynsauuns. 0
Moyemy BuonormyeckmMe Buabl CyLIECTBYIOT B reHoghoHA.

hopme nonynaumn?

HT1o Takoe reHoqoHL NoNynaALmUmn?

Kakylo pofb vrpaloT nonynaunu B 3BOSIIOUMOHHBIX
npeobpa3oBaHWax?

OxapaKkTepusynTe Ha KOHKPETHOM npumMepe 0
B3aUMOOTHOLEHUs ocoben ogHoWM nonynauMmn Braa.

UL U4 MeHsierca JIM B TeYeHME DBOJIONMH TeHOTHIT IOMYJIs-
OUM HJIH OH Becerga nocroaHeH? KakKoBBH NpUYMHED
3TOr0 ABJIEHUA?
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§ 31. BMAOOBEPA30BAHME

BCNOMHWTE Ilorarue MHKPO3IBOJIOUMH. IBOJIO-
IUOHHLBIE H3MEeHeHWs, NIPOTeKalo-

1. Y10 Takoe penpooykTueHas 1M3o- oipe Ha TONYJIAOHOHHOM, BHYTPH-
nauna? BHUAOM YPOBHE, Ha3BIBAIOT MHKPO-
2. Yto Takoe reHodoHa nonyns- |  9somonuei. IIposBienueM aTHX u3-
umn? MeHeHHH sBJIseTca BUAooGpazoBa-

HHMEe, KOTOpOe IPOMCXOAHT B Tex
caydasx, Korga OMoJIorMYecKuil BHAL

paculenJigeTcs Ha ABa WM OoJiee HOBEIX Bujaa. MIMeHHO 3TOT mpolecc

obecrieynBaeT OrpOMHOE pasHooOpasue OpPraHMYecKOI'0 MHpA.

KpynHeie sBonoIHOHHEBIE COOBITHA — BO3HHKHOBEHHE OTDPANOB,
KJIaCCOB, THIIOB, I[APCTB — HA3LIBAIOT MakKpoaBojarounueit. Makpoaso-
JMIOIMOHHBIE MPOIlecChl BhI OyAeTe M3y4yaTh B CTapIleil IIKOJIe.

Craguu BumooOpasoBamusa. BumooOGpasoBaHue 00OBIYHO cjaraerca M3
IBYX CTaAuii: mepsBas — BO3HUKHOBEHHE DENPOAYKTHBHOI M30JANUH,
BTOpasi — eé 3aKpeIlIeHHe eCTeCTBEHHBIM OTOGOpOM.

Ha mepBoii cragmu oO0MeH reHaMHu MeX Ay ABYMSA MNONYIAMHAMHA
NAaHHOTO BHAA OOJKeH OniTh mpekpamniéH. OOBIYHO 9TO NPOMCXOLHUT B
pesyJibTaTe reorpaduyecKoro pasfesieHHd, HAIpHMeD BO3HHKHOBEHUA
MeXIy MNONyAANUAMU TOPHOM Ienu, JIeAHHKA, BOLHOII mperpaasl M
np. OrcyrerBue o6MeHA TeHAMH MEKAY ABYMS MONYJANHAMH CO3IaET
BOBMOXMHOCTL IJIA MX I'eHeTHuecKoro pacxoxxaenus. ITomobHoe pac-
XOJKIeHNEe MOKeT BO3HHKATh M B pe3yjabTaTe afalTallH OPraHU3MOB
K MeCTHBIM YCJOBMSAM, U B pe3yJbTATe CAy4YalHBIX M3MEHEeHHI B coc-
TaBe reHodoHa Kaxao¥ us nonynanuii. [lo Mepe HakonJIeHUs reHe-
THYECKHX pas.nntmfi MeX 1y H30JHUPOBAHHBIMH OONyAAIUAMKY BO3HH-
KaoT H APYrue H30JHDYIOIM[HEe MeXaHM3Mbl, HANPHMeD pasiu4yusa B
CpOKaX pPasMHOYKEHHs, B IOBeJEeHHH U T. J. B ganbHeilmeMm pasgeie-
HHe NonyJaamnuii cranoBuTcsa HeobparumeiM. Ha BrOopoM aramne Ipoiiece
BOSHHUKHOBEHUSA IIOJHOH HIOJIANHUH IIOAAEePKHUBAeTCA eCTeCTBEHHEBIM
orbopom.

@dopmel BUOo00pa3oBanua. PasnnyaiT ABe OCHOBHEBIE ()OPMBI BHO-
obpazoBaHHuA: reorpaduvuecKoe U IKOJIOrHYEcKoe.

T'eozpaguueckoe sudoobpa3oéaHrue IPOUCXOMUT BCJIEACTBHE pasfe-
JIeHHd apeaja MONYyJALMYA MM TPYNIEl NONYIANWH HEIpPeoJOJHMBIMHU
fapbepaMu: IPOJMBAMH, ropaMu ¥ Ap. (puc. 38, a). IToT mpomecc Mo-
JKeT NMPOHCXONHUTh TAK)KEe HAa IDAHHUIE apeaja HCXOJHOIO BHIA, IJe OT-
JAYAIOTCH YCIAOBHUSA KH3HH H AaKTUBHO IIPOTEKAaIOT IIPOIECCHl €CTeCTBeH-
"Horo orbopa.
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a 6

Puc. 38. Teorpadudeckoe (a) m 3konorudeckoe (6) supoobpasosaHue

IIpn obocobneHun momynAnMH OOMEH HACJeACTBEHHON WHGOpMAIH-
el MeXZy Hel U OCTAJBHBIMH NONyAANUAMH mpexpamiaerca. Ocoben-
HOCTH MECTHBIX YCJIOBHH ONpefeNAl0T HanpasieHue oroopa. Ilocrenen-
HO B reHooHAe HM30JUPOBAHHON HONYIAINHN MPOUCXOIUT HAKOIJIEHHE
HOBBIX MYTaIlH#, KOTOpPbIe MOIYT OTJIHYATHCA OT MYTallMil, KOTOpPbIe B
3TO e BpeMdA 3aKPeNJAITCA B APYIHX MNONYJIAIMHUAX POAHTEIBCKOTO
Buga. B pesysbrare 9THX H3MeHeHUM M JelicTBHA ecTecTBeHHOro orbo-
pa B NONyJANMAX HaKaIIXBaeTcA BCE Oousblne M 6GoJibille reHETHYEC-
Kux pasguunii. Co BpeMeHeM 39TH pA3JIMUUs MPUBOAAT K BO3HHKHOBe-
HHUIO PENpPONYKTUBHON HM30JIAIHH,

IIpumepoM Taxoro mporecca MOMKeT ObLITb BOZHUKHOBEHHUE HOBBIX
BHJOB JIAHJABIIIA OT HMCXOAHOTO BHAA JAHABIMIA, ODHMTABIIEro MHJLIHO-
HBI JIET Has3ajJ B IIMPOKOJHCTBEHHBIX Jecax EBponsl. Hamrecrsme men-
HUKa Pas3opBATO eIWHBIN apeas JaHAbIIIa HA HECKOAbKO uacTeii. Pac-
TeHHe COXPaHUIOCh Ha JIECHBIX TEPPHUTOPHAX, HM30eKaBIIHX OJedeHe-
Hua: Ha [laneHeM BocToke, rore Esponel, B 3akaskasee. Korna negamk
OTCTYIMJI, JIAH/BIII BHOBE pacnpocrTpaHuica no EBpomne, o6pasoBas HO-
BBl BHJ, OoJiee KPYNHBIH, ¢ MINPOKUM BEHUWKOM, a Ha JlaabaeMm Boc-
TOKE€ — BHJ C BOCKOBEIM HAJIETOM HA JHCTHAX.

Emé ogrumM npuMepoM reorpadgmuecKoro BHA006pa30BaHUA MOMKET
CIYHUTE MHOrooOpasue reorpaduyecKux pac OOJbINOH CHHHUIIBI. JTa
CHHUIA IIMPOKO paccesieHa. Eé reorpaduueckme pachkl pasamgarnTcs
OKDACKO#l CIMHBI M OPIONIKA, TOJIMIMHON KJIIOBa, AJIUHON XBOCTA M ADPY-
ruMy npusHakaMd. IIpm aToM omEm pachkl GOJIBIION CHHUIILI COCYIIe-
CTBYIOT B 30HAX KOHTaKTa He CKpeIIHuBaAcCh, a4 APYyrue o0pasyoT Ha
TUX TEPPHUTOPHUAX THOPHUAHEBIE NONYJANUU. ['DAHUIIEI MEXKAY ONHHMH
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BunoobpasosaHyie

pacamMu 10 MOPGOJOTHYECKUM MIPHU3HAKaM 0003HauYeHbl YETKO, & MEeX-
Ay APYTEMH HMEIOTCA ILIABHEIE IIePeXO/bl; OAHM pachl 3aHUMAIOT I'DO-
MafHBIe apeasl (eBpomeiickas OOJbINIAA CHHUIA), APYIHe JOKAIN30Ba-
HBL B OTJe/IbHBIX FOPHBIX obnacTax (uHAMiicKad GONbINAd CHHUIA) WK
Ha ocTpoBax. B peayisTare y OOJBIIOI CHHHIBI 00pasoBaach CIIOMK-
Has cucTeMa IIONYJANMI, CTOANIMX HA PasHBIX sramax o0ocolJieHus.
IlosToMy B CKOPOM BpPEMEHH BO3MOJKHO IIOJHOE PACXOKIEHHUE IIONYJifA-
M/ ¥ BOBHMKHOBEHME HOBBIX BH0B CHHHIIL.

Aronozuveckoe audoobpasogaHue IIpefmonaraeT IIOSBJIEeHHEe HOBBIX
dopm ocobeil BHYTPH HCXOAHBIX IONYJIAIHN, HACEISIOIMX OAUH H TOT
’Ke reorpaduyecKuii paiioH ¥ He paszenéHHbIX Oapeepamu (puc. 38, 0).
IIpenoaraoT, YTO MeXaHU3Mbl 3TOTO ABJEHHA MOrYT OBITH Pas/my-
HBIMH. BeposiTHO, B pe3yJbTaTe SKOJOIMYECKOTO BHI000pasoOBaHUA
NPOMBOILTH GIM3KOPOACTBEHHBIE BHALI PHIO B M30JHMPOBAHHBIX 03€pax.

Hanpumep, osepo Tama (dduonus) saceleHO KOMILIEKCOM OIHU3KO-
POACTBEHHBIX BU0B pPbIO 6apbycoB. Cpeamu HuUX OOHApYeHbI XHIHBIE
M pacTUTeNbHOsAAHbIe (P)OPMBI, BHJEI, JOOBIBAIOIHE KOPM CO JHA, U BH-
nbl, MUTAOI[HEcCs y IIOBePXHOCTH BoAbl. IIpm sToM OHH HMEIOT APKO
BEIpAKEHHBIE IIPUCIOCOOIeHH K TOMY MJIM MHOMY CIOCO0Y NMHTAHUA.
QueBHAHO, YTO TaKoe pasHooOpasue (hopM BO3HHMKIIO B Ipelgesiax exu-
HOIl NONYJAIMHM B peayibTaTe HHIEBON KoHKypeHuuu. IIpomecc sxo-
JIoTMUYecKoro BupoobpasoBaHus y 6apbycoB oszepa Tama emé He 3aBep-
méH, ¥ C 3THM CBA3AHBI CJOKHOCTH HMX CHCTEMATHKH: DasHbIe HCCe-
noBaTeNy BRIAENAT 3meck or 6 o 23 BHAOB, HEKOTODBIE XKe BOOOI1IE
npeasiaraioT o0BeIHHHTE Bce (POPMBI B OZWH BHA.

Emé oZHUM OpPUMEpPOM 5KOJOTHYEeCKOr'o BHA000pA30BaHUA SABJIAIOT-
csl TWYMHKY ceBepoaMepHUKAHCKONH A0JOHHOH MyXH, KOTODBIe Pa3BHMBa-
JMCh TOJBKO B IUIOAax GospenmHuKa. IIpumepHo depes 200 ser moc-
Jle TOro, KaK B AMEpDHKY 3aBe3JH AO0JOHM, JUUYMHKH DTOH MYXH OBLIM
obuapyxeHbl B ab61okax. B HacToslee BpeMa OOAPHIITHUKOBASA U #0-
JIOHeBas pachl ATOW MYXHM IOYTH He CKPELIuBAITCA APYr € APYroM.
sl60HeBasg paca CIapUBaeTCs IOYTH HMCKJIOYUTEIbHO Ha AOJOHAX, a
6OAPBIIIIHUKOBAA — HA OOApPBINIHKHKE, UTO, YYHUTBIBAA pPasHOe BPeM:i
CO3peBaHMs ILIOAOB, MPUBOAWT K PENPOAYKTHBHON maonanuu. B cko-
pOM BpEMeHH MOXKHO OKHJaThk oOpasoBaHHe M3 3TUX pac CaMOCTOs-
TeJbHBIX BHAOB. Besaen sa a6JOHHOH Myxoil mogo6Hoe BHAOOOpasosa-
HHEe IPOMCXOAUT y Hae3[qHUKa, JUUHHKHM KOTOPOTO HapasUTHPYIOT Ha
AUUYUHEKAX A070HHOH myxu. Ilocie mosABIeHHe HOBOM paChl MyX IIOdA-
BHJIACE M HOBas paca Hae3THHKOB.

3HauyeHHe 3HAHHM 0 MMKDOJIBOJIOUMHM. SHaHHEe 3aKOHOMEDHOCTEeH
MUKDOSBOIIOIME HMeeT OUDOMHOe 3HAuYeHHe IJIA IPaKTUYecKOi nes-
TEeJIBHOCTH YeJ0BeKa.
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ITorumanue OHOJJIOrHYECKOH CYI[HOCTH MHKPOSBOJIIOIIMOHHLIX IIPO-
I[eCCOB ITO3BOJISET YeJIOBEKY IIPH HeoOXOAMMOCTH OCYIIECTBIATL YNpae-
JeHue npupodHbimu nonyiayusamu. Hampumep, misa Gope0bI ¢ Bpenu-
TEeJIAMH CeJBCKOTO XO03AHCTBA MM PA3HOCUMKAMHM HMH(pEKIIMOHHBIX 3a-
OoJleBaHMI 4YE€JOBEK BBIHY)KIeH npuderarts K MHCIOJb30BAHUIO
PasINYHBIX AA0XUMHUKATOB. C TeueHmeMm BpeMeHH 3(GeKTHBHOCTEL S0~
XMMHKATOB CHIIKAETCA 34 CUET IOABJIEHHUA M PasMHOMKEHHS ocobeii,
VCTOHYMBEIX K ero geicTBuio. [loEmMaHBe CYIIHOCTH 2TOH IpoOIeMEI
IO3BOJIAET CAeJaThk BEIBOA O He0oOXOJMMOCTH IIOMCKA HMHOH cTpaTeruu
00pEOEI ¢ BO30OYAUTENAMH M IEepPeHOCYHMKaMHU OoJesHeii.

B pemennm omHOH M3 BasKHEHINIMX 3a4adY HAIIET0 BPEMEHH — CO-
XPpaHeHMH Ha 3eMIle YCJIOBWMI [JIs CYIEeCTBOBAHMSA YeJIOBeYecTBa 0cobas
POJIb IPHHAAJIEXKHUT 0Xpare Huoi npupodvr. IlpuMeHeHMe 3HAHHUHE O
MHKPOSBOJIOIMOHHBIX IIpOIeccax HeoODXOAMMO IPH peIeHUH OOJIBIIINH-
CTBA KOHKPETHBIX 3aJa9 OXPAaHbl IPUPOALI M PAYUOHAALHOZO NPupodo-
noavzosarnus (cM. § 49 «Idxonormueckue nNpobdIeMBl COBPEMEHHOCTH» ).

BosEEKHOBeHNE B IPUPOJE MEXBHIOBHIX T'HOPHUIOB HE DPEIKOCTh.
OngHaxo GOJBUIMHCTBO M3 HUX ABJSeTCA OecIIoOZHBIMH. B HEKOTOPBIX
ciayyasx Gaarofaps HOCHeAyIOIeMYy Y/ABOEHHIO XPOMOCOM Y MEKBH-
JNOBBIX THOPHIOB MOTYT (hOPMHPOBATHCA HOPMAJILHBIE IIOJIOBBIE KJET-
KH, B DPe3yJbTaTe 4Hero OHM MMOJYyYAIT BO3MOMKHOCTH Pa3MHOMKATHCA
noyioBbIM myTéM. IIpmMepoM fABJIseTCs KYJbTYPHAA CAHBA C AHUILIO-
HIHBIM HabopoM xpoMocoMm 2n = 48, KoTopasd BOZHHUKJIA MYTEM CKpe-
muBaHusa TépHa (n = 16) ¢ ansuoit (n = 8) ¢ MOCHEAYIOMIUM YABO-
€HHeM YHCIa XPOMOCOM.

Y1o obuiero mMexay MOHATUAMU <MUKPO3IBO- Q . Mukpo- o
noums» 1 «BUA0oOPasoBaHUE» U YEM OHW 3BOsMOLMS.
pasnu4aTca? Bugoobpazo-
Kakosbl ocHOBHble cTaaun BuAoobpasoBaHuUsA?  BaHwue.

Kakue ocHoBHble GopMbl BMAoODpasoBaHua Bam Makpossonioyus.

n3BecTHbI? [pyBenute npuUmMepsl.

—— - - . - —

gLV Kakas opma BuooOpasoBaHusa seaseTca Goee Jim-
TeJbHOM IO BPEMEHH H moueMy?




§ 32. BOPbBA 3A CYLIECTBOBAHME M
ECTECTBEHHbLIA OTEOP —

1. KakoBbl OCHOBHbIE NONOXEHWUA
3BONIOUMOHHOro y4exus [lap-
BUHA?

2.410 Takoe reometpu4eckas
MpOrpeccus pPasMHOXeHua?

3. MNo4emMy 3BOMIOLUMOHHbIE M3Me-
HEeHWA NoMynALUWIA CONPOBOXAa-
IOTCA HanpaBfeHHbIM U3MEHEHW-
eM reHocoHpa?

4. YT0 BaM M3BECTHO O >XMBOTHbIX
ansbuvHocax M MenaHucTax?

Puc. 39. XBOWHbIN Nec

ABMOKYIUME CWJibl 3BOJTIOLIAA

BeeM UBBIM CYINECTBAM OPHCYIIA
crnocobHOCTh IPOM3BOAUTE OOJbIIEe
YHCJI0 NMOTOMKOB, 4YeM HX MOXKeT
BBI}JKMTE B pEalbHBIX YCJIOBHUAX.
CaMka ackKapuJbl, HAIIpUMED, IPO-
nasoauT 200 TeIC. AMO B CYTKH, ce-
pasd Kpbica — O IIOMETOB B IOJ, B
cpefHEeM MO 8 KpBICAT, AOCTHIAaI0-
XX IIOJIOBOM 3peJsiocTH K TpéxMe-
CAYHOMY BO3pacTy, B OJHOM ILIOZE
KYKYIIKHHBIX CJIE30K He MeHee 186
TpIC. ceMAH. HecooTBeTCTBHEe MeXIy
YHUCJIeHHOCThIO IIOABIAIIIUXCA B
nonyiaAnuu ocobeil HW pecypcaMu
cpeanbl Hens30eXHO MNPHUBOAUT K
6opebe 3a cymectrBoBanue. Ilox

Gopuboii 3a CylLleCTBOBAaHHMe IIOHMMAIOT He NPAMYIO CXBaTKY, & CJIOXK-
Hble ¥ MHOrooOpasHbleé OTHOIIEHHS OPraHM3MOB BHYTDH OJHOTO BHJA,
MeXKy DPasHBIMHM BHJAMM U C HEOPraHWYeCcKO#l MpHpOAO.

®opmsl 60psoBI 3a cymecrsoBanme. . Jlapsun pasamyan Tpu Gop-
MBI GOpPBOBI 3a CYIIeCTBOBAHHE: BHYTPHBHOBYIO, MEHBHAOBYIO H 00opb-
6y ¢ HeGJATONPUATHLIMK YCJOBHAMH HEOPraHHMUECKOH IIPUPOJABI.
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Haubonee Hanps:x€éHHas — 6HYym-
pusudosasn Gopvba. SIpruii mpumep
BHYTPHBHJOBOH 00peOBI — cocTaza-
HHe MeX/JY OJHOBO3PACTHEIMH Je-
pPeBbAMH XBOHHOro jseca (pmec. 39).
CaMbie BBICOKHE JepeBbA CBOHMH
IIHPOKO PACKMHYBIIMMHCH KPOHAMH
epexXBATEIBAIOT OCHOBHYID Maccy
COJIHEUHBIX JIy4yel, a HMX MOIIHEIE
KOPHEBBIE CHCTEMBI IIOTJIOINAIT U3
IMOYBBI PACTBOPEHHBIE MHUHEPAJIBLHBIE
BelllecTBa B ymiepb Oosee ciabuIM co-
censaMm. BuyrpuBumoBas Gopnba oco-
6eHHO OGOCTPAETCA IIPHU IOBBIMIEHHWH
naoTHocTH nonyaanuii. Hampuwmep,
npu OOMJIMHM NTEHIOB Y HEKOTODPBIX
BHJIOB ITHUI (MHOI'HME BHJABI 4aeK, Oy-  Puc. 40. Mexsuaosas 6opuba
peBecTHMKHU) OoJiee CHIbHBIE BBITAJI-

KHBAalOT M3 IHE3] Ooisee caabbix, oOpexkas WX HA rHOeIb OT XUIMHUKOB
HUIN TOJOJA.

Ho BHYTpHBHIOBBIE OTHOIIEHHA MOTYT BKJIIOYATHL M B3aMMOIOMOIIIb,
u Koonepanuio. IIporuBopeunsa B 3ToM HeT — moAo0HOe NMOBELeHHE Xa-
PAKTEPHO JJIA TI'PYIN, COCTOAIIMX M3 OJM3KHUX DPOACTBEHHHUKOB, W HAa-
IpaBjieHO HA COXpaHeHHe M Ilepefady MOTOMKAM CBOEr0 INeHeTUYecKO-
ro MaTepHaa.

Mexnceudosasn Gopbb6a — 5TO OTHOLIEHUA MEMKAY OPraHM3MaMM pas-
HBIX BUJOB. OHa MOMeT MPOABIATHECA B (DOpPMe COPeBHOBAHHSA 3a OJHH
M Te JKe IPHUPOJHBIe PeCcypChl WM B (hOpMe OZHOCTOPOHHETO HMCIIOJIb-
30BaHHUA OJHOTO BHAA ApPyTHM. IIpuMep COPEeBHOBAHHSA 34 CXOLHBIE BH-
ABl PECYypPCOB [al0OT B3aMMOOTHOIIEHHA Cepod M 4YEpPHOM Kphic, Oopro-
IUXCS 34 MECTO B IIocesleHHMAX yejioBeka. Cepasi Kpeica, Bosiee CHIIb-
Hafd M arpeccuBHasi, CO BPeMeHeM BBITECHHJIA YEPHYIO, KOTOPAad B
HaCTOsilllee BpeMs BCTpPeYaeTCdA JIHINb B JIECHBIX DallOHAX HJIH B IIyC-
TeIHAX. B ABcTpanuu OOBIKHOBEHHAs IYesia, KOTOPYIO IPHBE3IH U3
EBpomnsl, BEITECHIIA MaJE€HbKYIO Ty3eMHYI0, He MMEIOIIYIO Kaa.

[pyroii npumMep MeXBHIOBOH GOPLOBI — B3AMMOOTHOIIEHUA MEXIY
XUIMIHUKOM ¥ JXepPTBOH: NTHIAMHM M HACEKOMBIMH, PhIOAMU M MeJKH-
MM pa4YyKaMH, BOJIKAMHU ¥ ojeHAMH (puc. 40) u 1. a. JIMme B aTUX cay-
qaax Gopeba 3a CylIeCTBOBAHHWE BBLIPAKAETCSH B HEIOCPEICTBEHHOI
CXBATKEe: XMIHUKHA TPBI3YTCA M3-3a NOOBIYHM HIM XHIMHUK CPaKaeTcs
¢ KepTBOH. Pe3ynpTaToM TaKuX OTHOINIEHWI ABJIAIOTCH COrJIACOBAHHBIE
9BOJIONHOHHBIE U3MEHEHHMA M XWIMHWKA, W JKEePTBLL. Y XHIIHHKA IIO-
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ABIAIOTCA H30IIPEHHBIE CpeJ-
crBa HamageHUS (KJBIKU, KOI-
TH, OBICTPBIE ABHIKEHUHA, IIOL-
cTeperalilee IIOBeleHHE), ¥
KepPTBE — HEe MeHee W30IIPEH-
Hble (DOPMEBI 3aIUTEI (BelecT-
Ba, Jejallipe WX SAJOBUTHEIMH,
MAaCKHPOBOUHAA OKPAaCcKa, BHI-
cTaBJieHMe OXPAHBI U JP.).

Tperbs dhopma OOpPLOEI 3a Cy-
miecTBOBaHMe — Gopvla ¢ He-
0NA20NPUAMHBLMU YCAOBUAMU
cpedul (x0N0mOM, KapoM, 3acy-
xo# u T. n.). A3MeHeHHe CTpO-
eHUs HEeKOTOPBIX pAaCTeHHH,
HallpEMep CTJAHHKOB, fSCHO YKasblBaeT Ha CBA3b 9THX IIPOIECCOB C
JKM3HBI0 B CYPOBBIX VCIOBHAX ceBepa MUK BeIcokoropmii. IIpo pacre-
HHA B IYCTHIHE TOBOPAT, YTO OHM OGopioTcs ¢ 3acyxoil (pumc. 41).
VeioBus HeOPraHMYecKoro MHpPa OKA3BIBAIOT 3HAYUTENbHOE BIIMAHHE
HA SBOJIIOIMIO OPraHU3MOB HE TOJLKO caMH Ho cebe, MX BJIHAHHE MO-
JKeT YCHJIHMBATL WJIA OCHAONATH BHYTPM- W MEKBHIOBbIE B3aUMOOTHO-
menuda. Ilpu HemocTaTKe TepPPUTOPHH, Tellla WJIH CBeTA BHYTPHUBHIO-
Bad Oopnba Mo:keT obocTpaAThCA WM, Haobopor, ocnabeBaTh NPH W3-
GBITKE HEOOXOZMMBIX [JA KU3HH pecypcoB. B Témable roisl Npu
00MJIBHOM PA3BHTHH ILIAHKTOHHBIX OPTaHH3MOB OKYHb AKTHBHO IIOeJa-
eT PauKOB, NapAIUX B TOJIIE BOJABI; B XOJIOJHBIE, MAIONPOAYKTHBHEIE
roAsl HeXBaTKa NOHIIMA 3a4cTaBIfeT pBI0 NepeXoJWTk HA NUTaHUE
cOOCTBEHHOM MOJIOABIO.

CiencrBreM GOpBLOBI 3a CyIIecTBOBAHUE ABJIAETCA €CTECTBEHHBIH OT-
oop.

EcTecTBeHHEIN 0TOOP — 2TO0 NPeUMYIIeCTBeHHOE BEIKHBAHHE U
pasMHOXKeHHe ocobeil, Hanbosiee IPUCIOCOOJEHHBIX K AAHHBIM YCJIOBH-
sim. Ho mpucmoco6aeHHOCTh BCerja OTHOcHTeNbHa. Bua, xopoiro npu-
CcIIocoOJIeHHBIN K JaHHBEIM YCIOBHAM, MOMKeT OKA3aThCsA HA T'DAHU BBI-
MHpaHHH, €CJH YCJIOBHA HM3MeHWJINCh (HAmpUMep, €C/IH B cpefe IIO-
SABUJICA HOBBIA XWIMHUK HJU KOHKYDEHT, €CJIH H3MeHHJIHWCh KJIMMATH-
yecKue YCIOBHA W T. IL.).

EcTecTBeHHBIH 0TOOp JeMCTBYeT TOTAa, KOTZa IIpeAcTABIeHHBIE B
HONYJAINMK TeHOTHIBI PasaudaloTcs 3(Q(eKTUBHOCTEI0 PasMHOXKeHUd,
T. €. CIOCODHOCTHIO BHIKHUTH M OCTABUTHL IOCJe ceGd IIOTOMCTBO. ¥Yna-
JAs HauMeHee IIPHCHOCOBJeHHBIX ocobeil, oTOOpP HM3MeHseT reHOMOHN
MONYJANMH U crnocobeTByer, TaKkuM o0pa3oM, BOBHMKHOBEHHIO HOBBIX

Puc. 41. bopsba pactenui ¢ Hebnaronpu-
ATHLIMW YCNOBUAMU OKPY>XaloLen cpefpi
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dopm. CrnemoBaTenbHO, €CTECTBEHHBINH OTOOpP — 9TO ABHMKYIAs CHIA
SBOJIOIMH.

Ba)xxHO IIOHATH, YTO €CTECTBEHHBLIH OTOOpP He co34aéT HOBble (heHO-
THIBI WX T€HOTHIIbI, OH CJHYIKHUT JHIIb MEXaHH3MOM JJIA OTCeHBAHHUA
HAuMeHee NPHCIOCOOJIEHHBIX M BBIXKUBaHUA Haubojee nmpHcHocobiaeH-
HBIX OPraHuU3MOB B OecKoHeuHOoii Goprbe 3a cymiecTBOBaHHE.

Mos naGoparopun

Y. IIapsus nucaa o Dopsbe 3a cymiecTBOBaHMe: «fl momxeH mpen-
VIPeguTh, UTO NPHMEHAI 2TOT TEPMHH B IIHDPOKOM, Meradopuyec-
KOM CMBICJIE... IIpo ABYX co0aK HMJIM BOJKOB B IOJIONHOE BPEMS MOJMK-
HO C IIOJHBIM IPABOM CKAas3aTh, 4TO OHH OOPIOTCA APYI C APYTOM 3a
MHIYy ¥ TeM caMbIM 3a »KH3HL. Ho mpo pacTeHHe, pacTyllee Ha Kpaio
OYCTHEIHM, MOYKXHO CKa3aTh, UTO OHO Oopercsa 3a JKHU3Hb C 3acCyXOH.
Harpamoii B8 60psbe 3a CylecTBOBAHUE ABJIAETCA JKH3HB M BO3MOXK-
HOCTH €€ IMpONOJIKEeHHS B udepene MocJeayiommux noxoxeHuu. Ilobe-
OUTEIAMH JKe OKAa3hIBaloTCA o0JjajaTeny TAKHMX CBOMCTB, KOTODPHIE
nenaioT ux 0oJee HNPHUCHOCOOJEeHHBIMH K JaHHBIM YCJIOBHAM» .

KakoBbl OCHOBHble NpuynHbl Bopebbl 3a cy- 0 bopbba 3a 0

LLIeCTBOBaHMe? . cywjecTBoBa-
Kakve dopmbl bopbbbl 3a cyllecTBoBaHMe U3BECTHLI? | HUe.

Kakas dopma Gopbbbl 3a cyuwlectsoBaHue asnsetcs | ECTeCTBeHHbIA
B nNpupode Hambonee ocTpon 1 novemy? . otbop.

Kakoe BAusHWE OKasblBaeT eCTeCTBeHHbIV OT60p Ha

nonynaumm?

1. MpuBegute NpyUMepbl NPOABNEHUA Pa3NnY- ®
Hbix thopM Gopbbbl 33 CyllecTBOBaHVE.

2. lNpueegute nNpyUMepbl pasnuyHbix (HopM ecrect-
BeHHOro otbopa.

(0T T S8 MOosKHO JIM IIpeficTaBUTh cebe CHTYaIluio, KOrja MOSB-
JA0Necs B IONYJIAIMHM HOBhIe (Gojee mpucmocos-
JIeHHEIE) 0co0M He BBITECHAIOT CTApble, & MHDPHO COCY-
IMEeCTBYIOT BMECTe ¢ HUMH?
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§ 33. AQANTALIMM KAK PE3VJIbTAT
ECTECTBEHHOIO OTGOPA

BCNOMHMTE BosruxnoBeHHe amanrauuit. 9. Hap-
BUH OOHADYKHJ, HUTO pPA3JIHYUA

1. Hro Takoe apantaumn? My TONyJANUAME OJHOTO BUIA

2. Kakoe 3Ha4yeHwe WUMeloT aganta- OPOABAAITCA B (hopMe IIpHUCIIOCOO-
U1K ana opraHu3smMos? JeHuit K PpasJIHYHBIM VCJIOBUAM
3. Kakue BUAbI aﬂan‘rauwﬁ BaM U3- MH3HH, KOTOPBIE OH Ha3BaJ amamnTa-
BECTHbI? uuamu (ot jar. adaptatio — mnpu-

=] crioco0eHHe).

ApmanTanuy BO3HHKAKIT B PE3YJIb-
TaTe ecrecTBeHHoro orbopa. IIpu aToM NpH3HAKH M CBOHCTBA, KOTOpLIE
6/IAaTOIPHUATCTBYIOT BBIXKMBAHUIO 0COOHM B YCIOBUAX KOHKYDPEHIIMM HJIH
JaBlIeHUs HeOJaronpuATHBIX (AaKTOPOB Cpelbl, CIIOCOGCTBYIOT IIOBBI-
IMeHW yclleXa pPpasMHOMEeHHA H IIO3TOMY COXPaHAKTCA B INOIYJIAIINAX.

B cBere coBpeMeHHBIX 3HAHHN 00 3BOJIIMOHHBIX IIPOIECcCax 3TO
03Ha4aeT, 4TO B HNONYIANMAX (DOPMHDPYIOTCA HEKOTODPbIE TéHEeTHYeCKH
3aKpenJiéHHble CBOMCTBA, OTIHUYANIINE HX APYT OT Apyra u obecrieumu-
BaOIlMe HAWJIYYMIYI IPHUCIOCOOJEeHHOCTh OPraHU3MOB K VCJIOBUAM
cpenpl. Hanpumep, DONyIALHH ATJIAHTHUYECKOH CeJIbAH B PA3IMYHBIX
palioHaxX OKeaHa PA3MHOMKAIOTCA B pa3Hoe BpeMsA roga. HeoOXoAMMEBIM
YCIIOBHEM BRIXKHBAHHUS MOJIOAM 3TOI DLIOLI sABIAETCA COBIAJEHHE CpPo-
KOB BBIJYIJEHUS M3 HMKDPHI MaAJbKOB M pasBUTHUA (PHTONJIAHKTOHA
(mapAmmux B ToJmie BOALI (DOTOCHHTE3UPYIOIINX OAHOKJIETOYHBIX Opra-
HH3MOB) — HMX OCHOBHOHM NHINW. B 3aBHCHMOCTH OT IIMPOTHI MECTHOC-
TH MUK Pa3BUTHA (QUTOMJIAHKTOHA IIPOMCXOAUT BECHOH, JIETOM, OCEHbBIO
uian 3uMoii. COOTBETCTBEHHO pA3JIMYalOT BECeHHe-, JIeTHe-, OCeHHe- U
3UMHEHEPECTYIOMIUX CeNibaeil, MOMyJANUN KOTOPHIX KUBYT 000cobiaeH-
HO, MMel0T HeOOoJbIINe BHEIIHHE DasIn4Yusa, HO OTHOCATCA K OJHOMY
BHAY B MOI'YT CKPEIIHBATLECA, JaBada IIJIOJOBHTOE IOTOMCTBO.

Takum 00pazoM, ecTeCcTBeHHBIH OTOOP OKa3bIBAeT BO3JeHCTBHE HA
reHeTHUYEeCKHUIl COCTAB MNOINVJIAAIHM, Aejiad eé 0OoJiee amanTHPOBAHHOM
(mpucocob/ieHHOH) K YCIOBMAM BHEINHei cpejsl.

OTHOCHTENBHBIH XapakKTep ajanTauMii. AganTanmuy Bcerja OTHOCH-
TeJIbHBI. HpH H3MeHEeHHH Cpelbl YACTh NPH3HAKOB MOMET YTPATHTH II0-
Jie3HOoe 3HaueHHe. M3BecTHO, HAIPHMEpP, YTO PHIOBI, XOPOUIIO 3aIUMIEH-
HbIE OT XWUIMHUKOB INMUIIAMH M KOJIOUKaMH, 4Hallle IIoNagarwT B CeTH, B
KOTOPBLIX OHHM 3aOyTHIBAIOTCHA M YAEPKHBAIOTCA KaK pas M3-3a TBEPABIX
BBIPOCTOB TeJja.

Takum oOpaszoM, W3MeHeHHUA YCJIOBHH cpeibl BEI3HIBAIOT CIBHUI B
IPHUCIIOCOOJIEHHOCTH OTHENbHBIX OPraHM3MOB M MONYJIANHH B IEJIOM.
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Ilpm sTom omHA UacTh OPraHM3MOB IIOrubaer, a Apyras yacTh BeIpaba-
TBIBAaeT HOBbIE ajanranuu. JacTh NpU3HAKOB, paHee ANANTHBHBIX, HO
NOTEPABIINX II0Je3HOe 3HAUEHUEe, MOYKET BHOBL IIPHUTOAUTHLCA OPTaHH3-
MaM IPH H3MEeHeHHUH Cpelbl OOUTAHMSA.

BazaumMonpucnoco6IeHHOCTs BUI0B KAK Pe3YJITAT NeHCTBHA eCTecT-
BeHHOro orfopa. AjanTuBHBIE M3MEHEHHA B MONYIANMSAX MOTYT OBIThH
BBEIBBAHBI He TOJIBKO Pa3HOOOpAa3HBIM BO3JeHCTBHEM HA OPraHU3MbI CO
CTOPOHBI HEXHBOHM NPHUPOALI (TemMmeparypa, BIAKHOCTb, AaBJIEHHE
U T. I.), HO ¥ BJIUAHHEM IONYJIAIWI APYIrUX BUAOB.

Hanpumep, y pacrerus MokeT o0pasoBaThCH HA JHUCTHAX JKECTKHH
IOKPOB KaK 3allluTa OT IOoeJaHus HaCeKOMBIMH. B OoTBeT Ha 3TO y Of-
HOT'O M3 HACEKOMBIX, NUTAIOIIUXCA STHM PACTEHHEM, MOTYT DA3BHTHCH
HacTH POTOBOTO annapara, 4ToOBI IPEeoAoJIeTh 3TO IAIUHUTHOE IIPHCIIO-
cobnenue. Pacrenne, B CBOIO O4Yepelib, MOYKET CO3[ATh enié oJee MOIIl-
HYIO 3al0UTy (HApuMep, KOJIOYKHN), & HACEKOMOE ONATH MOXKET BhIpA-
forarTh cpescTBa IPOTHBOAEHCTBHA STOH HOBOH 0OGOPOHHOM CTpaTErHmu
u T. 4. B naHHOM mpuMepe pacTeHHMe M HACEKOMOe PeardpyiOT He Ha
M3MEeHeHNs cpeAbl OOMTaHUs, a Ha MYTAaIWH APYr Apyra (arpeccopa u
ucrodyHuKa numu). Takum o6pasom, emé OAHHUM Ppe3yJabTAaTOM
JeHACTBUA €CTECTBEHHOTO 0T6OpAa ABJAETCH 83AUMONPUCTOCOOLEHHOCTLL
sudos.

BonbmuHCTBY M3 Bac 3HAKOM KJeBep. XapaKTepHOH 0COBeHHOCTBIO
PacTeHUil dTOro poja ABIAETCHA TO, UYTO €AWHCTBEHHBIMU HACEKOMBIMH,
CIIOCOOHBIMH HMX ONBLIATH, ABAAITCA mMenu (puc. 42). ¥V mmesei xo-
BoTOK ANMMHHEe, YeM y GOJIBIIMHCTBA APYIHUX ITYEJHHBIX, YTO MTO3BOJIA-
eT UM J00BIBaTh M3 JJIMHHBIX M Y3KHX I[BETKOB KJeBepa HEKTap, KO-
TOPBIM OHH{ MHTAIOTCA. ITA 0COGEHHOCTL MIpaeT GOJBIIYIO POJb B IIPH-
CIIOCOGJIEHHOCTH KJIeBepa K YCJIOBUSAM OKDYKalOIeil CpefEl.

BzaumooTHOIIEHNA pa3HBIX BH-
OB O4YeHBb pasHOOOPA3HBI M OT-
HIONb He CBOJAATCA K IIHINEeBbIM
CBA3AM. TakK, OIHH BHJ MOMET HC-
IOJIb30BATh HODEI, THE3JAa HIIH Te-
Jla Ipyroro BUAa Kak cpexy obuTa-
HUA. Hanpumep, y nTui, peid "
HACEKOMEIX BCTpPEYaeTCs TI'He3J0-
BOM NapasuTU3M: HMCIOJIbL30OBAHUE
rHe3fla KMBOTHOTO-XO03AHHA [IJIA
BEIDAIIUBAHUA IIOTOMCTBA MKHBOT-
HOro-napasura. Takoe mosegeHHe
MO3BOJIAET IIapasuTy TPaTHUTh
OoJbIlle BPEMEHH HA IIOMCKH eIbI
1 pasMHOMKEeHHE.

Puc. 42. lLImenb Ha knesepe
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Mos naGoparopus

J/KuBnie ucKkonmaemsie. B cpefe, KoTopas AJIUTENbLHOE BPEeMs OCTAaET-
¢ OTHOCHTEJbHO TIOCTOAHHOM, OTOOpP HANpABJIEH IIPOTUB HU3MeHYH-
BOCTH H COXpaHSAeT yiKe CyIIecTBylolIHe aganramuu. B pesyasrare
()eHOTHII HEKOTOPBIX BHUAOB MOYKET COXPAHATHCA NPAKTHUECKH HEM3-
MEeHHBIM MHOTHe MMJAMOHBLI JerT. Hampumep, obIHMK zammepuu,
JpeBHEHINero M3 HBLIHE JXUBYIIUX PECMBIKAIOMIUXCHA, oOMTaIOIel B
Hogoit Benanguu, He MeHaaca 200 MIH €T, HUALCK020 KPOKOOU-
aa — 70 mnHE ner, Haymuayca, KaJbHETO DOACTBEHHHMKAa OCBMHHO-
roB, — 400 muan ner. VI3 mpeBHeMIINX pacTeHHI, JOXHBIINX J0 Ha-
muX JgHeil B MepBO3JaHHOM BHJe, MOXHO Ha3BaTh aApaAyKapuio
(200 mam mer), zunkzo (200 muH ner), cexeoiio (150 MaH ner).

HayTtunyc

Hunbckuia kpokoaun

HayueHne NMPHUCIOCOGIEHHOCTH OPraHM3MOB K cpexe o0u-
TaHUA

1. CpaBHHTe BHeIIHee CTPOEHHE KOMHATHBIX DAacTeHMil, KOTO-
phble B TIPUPOJe IPOU3PACTAIOT B YCAOBHUAX HENOCTATKA BJIA-
I (KaKTychl, MOJIOUAH, A703) M B HOPMAJbHOM (mo maHHO-
My mapamerpy) cpefe (ruOMCKyC, TpajeCKaHIHdA, [AlopoT-
uuku). O6parure BHUMaHHe Ha pasMep U QOpMy JTHCTBEB H
crebJeil, HaIWUWe ONYIIEHWA W BOCKOBOTO CJIOA HA NOBEPX-
HOCTH 3eJEéHBIX uYacTeil pacTeHHM, OTTEHOK HX OKPaCKH.
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2. OrBeThTEe HAa BOIPOCHI:

1) B Kakux mecrax oGMTAlOT M3ydaeMble pacTeHus?

2) B kakuxX opraHax OHHU 3amacaloT BJary?

3) Kakue 0CO0EHHOCTH CTPOEHHS 3THX PACTEHHI YMEHBIIAIOT
MOTEpH BJATH Yepe3 HUcnapeHue?

4) Kakue 4epThl M3yYaE€MBIX DPACTEHMH yMEeHBINAXIOT PHCK IIe-

perpesa?
3. BamoauuTe TAOJIHILY.

HasBanne Opransi, IIpucnocobaerusn | IIpucnocodnenns,
pacTeHud B KOTOPBIX K YMeHBUIeHHIO | MpeJoTBpallalouiue
3amacaeTrcsa BJjara HenapeHus neperpes pacTeHus

4. CpenaiiTe BBIBOJ O TJIABHBIX NPUCIOCOONEHHAX PACTeHHH K
00UTAHHUIO B YCJIOBHAX 3aCYXH.

Kak B mpouecce 3Boniouun hopMUpYIOTCS 0 Apanrtauus. o

apantaumin? B3aumo-
MoyemMy amantauMi WMMEKOT OTHOCKMTENbHbIA Xapak- npucnocobneH-
Tep? HOCTb BUOB.

Kakuve agantaumm y pacTeHUi U XXMUBOTHbIX BO3HUK-
N1 Ana npeofoneHns HebnaronpusTHbIX YCNOBUIA
okpy>xaiollen cpefbl? NpuBenute nNpyuMeps. w

1. OxapaKTepw3yinTte B3auMonpucnocobneH-
HOCTb BMAOB Kak pe3ynbTaT AencTBMA ecTecT-
BeHHoro otbopa.

2. MpuBeanTe NpUMepbl B3aMMONpPUCNOcobneHHoC-
TM BWOOB B npupoge.

B mpupoAHBIX NONyAANUAX OTGOP HUKOTAA HE HJET
TOJBKO II0 OAHOMY NPHU3HAKY, B pPe3yJbTaTe 4Hero kK
cpezZe amanTUPYIOTCA TOJIBKO Te 0COO0HM, KOTOpHIE 00-
JamaT KOMIJIEKCOM IIpHCIOoco0uTenbHBIX depT. Ilo-
YeMy 9TO NPOMCXOZUT?
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§ 34. YPOK-CEMMHAP «COBPEMEHHDIE
NMPOBJIEMbI TEOPMM 3BONIOLIMM»

Jnsa Toro uTofbl yCHIemHO IOAT0TO-
BHUTECS K CEMHHADPY, BHUMATEJbHO
npouyuTaiTe pasaenabl «IloAroToBKA
U IIpOBeJeHHEe YpOKa-ceMHHapa»,

1. Y10 noHMMaIOT nog 3BonOUMEen
OpraHn4eckoro mupa?

2. C MMEHaMKN KakMX Y4EHbIX CBA- «Kak roToBHTBCH K CEMHHADY»,
3bIBAIOT CTaHOBNEHWE W pasau- «Kak ycmemino BeICTYnHaTh ¢ ZOKJIA-
The 3BOMNIOUMOHHON Teopum? ooM miam coobmenuem», «Kax wme-

KaTh Hay4YHYI0 mHpOpManuio B MH-
TepHeTe», pasMelnéHHble B IIpuio-
JKeHUM K yueOHHKY Ha c. 183.

Ilens cemunapa: o6cyauTh cOBpeMeHHBIE NMPO6GJeMbl HBOIIOMHOHHON
TEOPHH.

IInam cemuuapa:

1. IlonATHe SBOJIONUM OPraHUYECKOTO0 MHpA.

2. BO3HHKHOBEHHE M HCTODUA PA3BUTHA TEOPUU IBOJIIOIIHH.
3. OBomonuonHaa Teopus M. B. Jlamapka.

4. CHHTeTHUYECKAS TEOPUSH HBOJIIOIHU.

Hcerounnku uubopManuu:

1.Tann . M. CrasoBlieHue 3BONIIONNOHHON Teopun Yapiasa Jlap-
BuHa / . M. I'ann. — CII6.: Hayka, 1993. — 141 c.

2. Uopnanckui H. H. Makpossomonusa: Cucremuas Teopus /
H. H. Hopnauckuit. — M.: Hayka, 1994.

3.Cesepnos A. C. OcuoBu Teopum ssomonuu / A. C. Cesep-
moe. — M.: Uax-so MI'YV, 1987. — 320 c.

4. Xneb6oconos E. H. Jlekuuu mo Teopun ssomonuu / E. U. Xie-
6oconoB. — M.: VII «IlepcnexTusa», 2004. — 264 c.

5. UHTEpHET-CANTHI:

http://charles-darwin.narod.ru/; http://evolbiol.ru/

Temsbl aaa obcy:kaeHHA:

Tema 1

ITonamue 360n104UUL OPZAHUYLECKOZO MuUpa

B npomecce M3y4YeHHA TEOPHH BSBOJIONUM HEOOXOAMMO B IEPBYIO
o4Yyepenb ONpeNeauTh IIpeAMeT MCCJAeJOBAHHUA H CHOPMYIHMPOBATH
MOHATHE 3IBOJIIOIMUA Opranwdyeckoro mmpa. O6GcyauTe, 4TO MOHUMAIOT
IIoJ, 3BOJIIOIIMEH pasHble MccaenoBaTe]u. Buibepurte nnsa cebs mHamboiiee
npueMJieMOe OIpeleleHUe.
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Tema 2

Boanuknoeenue U UCMOPUA PA3SUMUA MEOPUL IEONIOYUU

IlpencraBierus 06 M3MEHAEMOCTH OPraHWYECKOM NPHUPOALI HMEIOT
JaBHIOI HMCTOPHIO. DBOJIOLMOHHLIE B3TJIAALI IIPOCJIEKUBAIOTCA B CHCTe-
max apeBHuX ¢uiaocodpo Muaum, Kuras, Meconoramuu, Erunra, I'pe-
ouu. ObcynuTe, YTO CHOCOGCTBOBAJIO 3APOMKIAEHHIO HBOJMIOIMHOHHBIX
BSIJIANOB B MCTOPHH OHOJOIMYECKOl HAYKM M KAaKOB OB NyTh MX pas-
BUTHUA [0 IOABJIEHHA IIePBOH 3BOJMIOIMOHHON Teopuu. Kaxkue HayuyHble
OTKPBITHSA NPHBEIH K BOSHHUKHOBEHMIO HIell 00 M3MeHAeMOCTH BHUIOB?

Tema 3

Jdeonwyuonnaa meopus K. B. Jlamapra

K. B. Jlamapk (1744—1829) sasnserca ocHOBaTeaeM OLHOH M3 IIep-
BBIX JBOJIOLIHMOHHBIX Teopuil. OH ycMoTpen B Hapacrawlleil ciosKHOC-
TH OPraHU3MOB (B «JIeCTHHIlEe CYLIeCTB») ABJIEHHE NPOTrPeCCHUBHOI 3BO-
aonuu. Jlamapk mepBeEIM 06GpaTH) BHUMAaHHEe OOIIECTBEHHOCTH, YTO
9TOT pAJA He HUCXOAANIUM, & BOCXOAAINHM OT HH3MUX (DOPM KMSHU K
BeiciuuM. OO6cyauTe, B UM 3aK/JI0YAETCA CYIIHOCTH 3BOJIIOIHOHHOMN
Treopun Jlamapka. MoHO /M, HCIIONB3ysA COBPeMeHHbIe 3HAHHA O Xpa-
HEeHHMH, Ilepefave U pealus3alluy IeHeTHYeCcKOo# mHbopMaIuy, JOKA3aTh
HEBO3MOMKHOCTh HACIEAOBAHMA PE3yJbTATOB YIPAKHEHUS OPraHoB?

Tema 4

Cunmemuueckas meopus seonoyuu

Baxueitmmue ycnexu 3BOMIONMOHHON GHMOJOTMHM B IOCJHEIHHE TOMLI
ObLTH IOCTHIHYTHI GiarogapA aKTHMBHOMY IPHMEHEHHWIO B 3BOJIOIHOH-
HBIX HMCCJIeJOBAHUAX HIed M MeTOJOB MOJEKYJAADHOH TreHETHUKH H
Ouosoruu pasBuTHA. IloCTenmeHHO OCHOBBI 3KOJIOTHH, 6uoreorpadum,
CHCTeMATHKH U 3TOJIOTMH (HAYKM O MOBEAEHUH >XWBOTHBIX), 3AJI0KEH-
HEIe B TpyAax Y. [lapsuHa, pasBUINCHE B CAMOCTOATEIbHEIE HAyKu. 06-
CyAuTe OCHOBHEIE IIOJIO}KEHUA COBPEeMEHHOM CHMHTEeTHUYeCKOI TeopuH 3BO-
giouund. MOMHO JH yTBEPXKJATh, YTO ITH IOJOMKEHUS [IOJTHOCTHIO 005
FICHSIIOT CYIIHOCTE SBOJIONHMOHHEIX IPONECCOB B OPraHUYECKOM Mupe?

IlonBexenue mTOroOB

Bnarogmaps paGoram coBpeMeHHBIX HcCCJemoBaTeseit 9BOJIIOIIMOHHAA
TeOpHA JaJIeKO IPOABUHYJIACH B NMO3HAHUM NPUYMH M MEXAHU3MOB 3BO-
JIIOIMM OpraHuYecKoro Mupa. B mHeil, moMumo mpobiemsl Buaoo6paso-
BaHMA, M3Y4alOTCA QyHAAMEHTANbHBIE IPUHLUIILI, JEeXKAIlHe B OCHOBE
9BOIIOIMOHHOTO IPOIlECCa — MNPHYMHEI, ABHIKYIIIHE CHJBLI U KOHEYHAS
Ueab 9BOJIONMH OpPraHudeckoro mupa Ha 3emiue. Hayunsiit mHTEpec
ob1ieit TeopuM 9BONIONUYU B NOCJTeLHEe BPeMA HEYKJIOHHO IOBBIIIAETCS
¥ CBA3AH C Pa3BHTHEM IPeACTaBIeHHN 00 OKPY’KAIOINEeM HAC MHUpPe KakK
0 eIUHOM IIeJIOM.
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BblBOAbl K IFJIABE 6

DBOJIONAA — HeIpepLIBHBINA M HeOOPATHMEIH IPOIECC UCTOPUYECKO-
ro pasBUTHs NPUPOABI, BEAYINHH K 00pa3oBaHWIO HOBBIX (hOopM Op-
raamamoB. CoajaTeseM OCHOB COBPEMEHHOIO YUeHHs 00 3BOIIOIUAMN
opraEmYecKoro mMupa cumraior Yapiasa JlapsuHa, KOTOPLIA BIEPBEIE
B MCTOPDHH HayKu O0BACHWI H3MeHeHHEe OPraHHYecKoro Mupa
HelicTBHEM 3aKOHOB NPHPOAE! 0e3 BMelIaTeIbCTBA CBEPXbeCTeCTBeH-
HBIX cHJ. I'aBHBIME (axTopaMy (ZBIMKYIIMMHU CHJIAMH) 9BOJIIOIHMU
JlapBHE CUMTAJ M3MEHUMBOCTH OPraHu3MoB, 60pp0y 3a CyIIecTBOBA-
HUE U eCcTeCTBEHHBIM 0TOOop.

B XX cronerun ssomonuonHoe yuenue Y. JlapsuHa ObLIO pasBu-
TO W KOHKpeTmamposaHo. COrilacHO COBDEMEHHBIM B3IJIAJAM HaU-
MeHbIIeH 3BOJIONHOHHON eIWHHUINEH ABJAETCH HONyAANNdA, a He
oraenpHas 0cobb mau BUA. OCHOBHBIM HaNPAaBJIAKINUM (axkTopoM
SBOJIIOIIAYM CUHTAIOT €CTECTBEHHBIH 0T0OD, KOTOpPHBIH ofecriedyuBaeT
coxpaHeHWe ¥ HaKOILIeHHe B reHOGOH/|e MOMyJTAlNK CAyYaHBIX
MyTamuii, HO OeHCTBYyeT JHINbL TOrJa, KOrja NpeiacTaBieHHbIE B II0-
oyaanau (peHoTHnbl 00IaNAIOT CHOCOOHOCTBIO BBIKUTHL M OCTABUTH
noce cebs muogoBuToe moroMcTBo. OTGOP OKAasbiBaeT BO3JAEHCTBHE
HA COCTAB IONYJAIUM, Jejad eé bosee NpuCcnocobJeHHOH K YCJIOBH-
AM BHEIIIHEH cpejbl.

DBOJIIOIMOHHEBIE M3MEHeHHUs, IIPOoTeKalllue Ha ypOBHE IOIyJs-
muil, HA3HEIBAIOT MUKpOdBOMIonueil. BaxHeinieit (popMOR MX NPOAB-
deHNs ABJIAeTcHA BHUAoobpasoBaHme. MaKpOaBOMIONUA — 3TO obpaso-
paHHMe GoJiee KPYIHBIX CHCTEMATHYECKMX KATeropui (KIaccos, TH-
OB, IAPCTB). DBONONKA HA yPOBHE BEIIIE BUAA HIET TOJBKO oyTEéM
MHKpPOBOJIONUK. PasBuTie KUBO NPHPOABI IO OT HUSIIMX dopm
K BBICIINM, OT [IPOCTOTO K CJIOKHOMY M MMEJIO IPOrPeCCHBHBIN Xa-
pakrep. [iaBHBIe HaIpaBJeHNs IBOJIIOIHM COCTABIAIOT apomopdo-
3bl, MAMOAJANITAIINN H jJereHepanuu. K OCHOBHBIM THIIAM 9BOJIOIH-
OHHBIX W3MEHEHUIl OTHOCAT: [NapajlIenn3M, KOHBEPreHIMI0 H JHBeD-
TeHIIHIO.

rA Ins Toro uroGbl NPOBEPUTh, KAaK Bbl YCBOMJIHM MaTepHaJ
rJIaBbI, BHIIIOJIHATE TECTOBHIE 3aJaHUA B paboueil TeTpajiH. Ecau BEI
cOMHeBaeTeCh B INPaBUJBHOCTH CBOMX OTBETOB, TIIOBTOPHUTE
MaTepHaJbl COOTBETCTBYIONIHUX maparpados.
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BozHMKHOBEeHMWe
M pa3BUTHE JXM3HMU
Ha 3emne

Mo coBpemeHHbIM nNpepcraBne-
HUAM Ha paHHMUX CTagHUAX cyule-
CTBOBaHWA HalleW NAaHeTbl W3-
MeHeHHe obGnuka 3emnu Gbino
CBSi3aHO C reo/IOTHHECKUMH Npo-
yeccamu, MPOUCXOAUBIIUMH B
3eMHOI KOpe, Ha NOBEPXHOCTH M
B rNYOUHHBIX CNOAX NAaHeThbl.

C BO3HUKHOBEHHEM >XXW3HHU gen-
TeNIbHOCTb JKMBOTO BellecTsa,
NPOHHWKAIOWEr0 BO BCE YronKH
nnaHeTbi, NpuBena K obpasosa-
HHUIO Guocdepbi.

Bbl Y3HAETE

— 0 B3r/fgax, runoresax M
TEOPHAX O MNPOUCXOMAEHHH
HH3HK;

— 06 opraHHYecKoM Mupe Kak

pe3ynbTarte 3BONKOUHH,
— WCTOPHIO pa3BHMTHA OpraHud-
YeCKOro mupa.

Bbl HAYYMTECDH

— XapaKTepU30BaTh OCHOBHbIE
aTanbl Pa3BUTUA KHU3HW Ha
3emne.
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§ 35. B3rnAafbl, NMNOTE3bl U TEOPUM
O NPOMCXOXAEHMMA XXM3HM

BCNOMHWTE . T'mnore3sl 0 MPOMCXOMKICHHM JKH3-
Hu. ITpobiieMa BOBHUKHOBEHHA MKU3-
HU Ha Haueil IlaHeTe ABJAETCH OJ-
2. Y70 Takoe MoHomep? HOM M3 IEeHTPaJIbHBIX B COBDEMEH-
3. Y7o Takoe Makpomonekynsl u |  HOM ecrectBosHaHuu. C ApeBHeHIINX
TOHONUMEP? , BpeMEH JIIOAM NBITAJINCE HAUTH OT-

= - BET HAa BOIPOC, KakK 3apoiuaach

JKH3HB HA 3eMie.

Kpeanmosuam (sart. creatio — corBopeHue). B pasHble BpeMeHa y
PasHBIX HAPOJAOB OBLIM CBOM IPEJCTABJIEHHS O BO3HHKHOBEHHH KH3HH.
Cpoé oTpaskeHHe OHH HAILINM B CBAIIEHHBIX KHUraX PasIMYHBIX peau-
ruii, KOTOpble OOBACHAIOT BO3HHKHOBEHME XHU3HM Kak axT Tsopua (Bo-
aa Bora). Tunoresy 0GOKeCTBEHHOTO BO3HHMKHOBEHHS >XHUBOTO MOKHO
NPHHATL TOJBKO HA Bepy, TAK KaK eé HeJb3fA SKCIePHMEHTAJIbHO IIOAT-
BepPAUTH WJIH OOpoBepruayTh. CiemoBaTesIbHO, OHA He MOMKeT paccMaTpH-
BATBCA C HAYYHOH TOYKM 3PEeHHA.

T'unore3a €caMONPOM3BOJBHOrO 3apoikAeHHA XH3HH. C aHTHYHBIX
BpeMéH ® g0 cepeamHbl XVII B. yuéHble He COMHEBAIHCH B BO3MOXK-
HOCTH CAMOIIPOM3BOJIBHOIO 3apokAeHud usHu. CuHTanock, 4TO KH-
BhI€ CYIIECTBA MOTYT MOABJIATHCA M3 HEXKHMBOH MaTepUM: HaIpuMep,
pBIOBI — M3 W4, YePBH — M3 IIOYBHLI, MBIIIM — H3 TPAMNOK, MYXH —
¥3 FHUAJOTO MACA, a TaK;Ke 4To OofHH (OopMBI MOT'YT HOPOMIATH APyrue
HAIpUMep, M3 ILUIOJOB MOrYT O6Gpa30BBIBATHCA NTHILI M JKUBOTHEIE.

Tax, Bemurkuil ApuHCTOTENb, W3y4YasdA yrpei, yCTaHOBHJ, 4YTO CPeAH
HUX He BCcTpedawTcs ocobu ¢ urpoil uam mosiokamMu. Ha ocHoBanumM
9TOTO OH MPEeANOJIOMKKI, YTO YIPH POKAAIOTCA U3 «K0JI0acoK» mia, 00-
pPasyIOMIUXCsA OT TPEHHSA B3POCJOH PBIOBI O AHO.

IlepBsiii yaap Mo NpeICTABIEHHAM O CAMO3apOKASHHH MH3HHM HAa-
HeCIH OKCIOEePHMEHTHl MTAJbAHCKOro yuénoro Ppangecko Pean
(1626—1698), xoropeiii B 1668 r. moxasan HEBO3MOXKHOCTH CaMO0O3a-
POMKAEHUA MyX B THHIOIIEM MJACE.

HecMoTpa Ha 3TO, HAeH CAMO3apOXKAeHHUSA KH3HH COXPAHAIHCH 10
cepeaunbl XIX B. Tonsko B 1862 r. dparmysckuit yuénerit Jlym Ilac-
Tep OKOHYATEILHO OIPOBEPr I'MIOTE3y CaMo3apokJeHus xu3HH. Pabo-
te1 JI. IlacTepa IO3BOJIMJIM YTBEDIKAATH, YTO HPUHIUI «BCE YKHMBOE —
W3 JKUBOTO» CIPaBe[JUB AJA BCeX M3BECTHHIX OPraHM3MOB Ha Haluei
mjaaHeTe, HO OHHM HE PEeIlajJH BOIPOC O INPOHCXOMKIACHHH KHUSHH.

T'unoresa MaHCIIepMHH. IIOR&S&HH&H HEeBO3MOXHOCTE CaMo3apoxxae-
HUSA KU3HHU IMOPOAHJIa HOBYIO npobaemy. Eciu nna BOBHUKHOBEHUA Of-

1. Y10 Takoe XW3Hb?
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HOT'0 KHBOI0 OpraHusMa HeoOXoauMm APYyrod »KUBOH OPraHuU3M, TO OT-
KyZa B3sAJICA MHEPBBIN KUBOW opraHuaM? ITO OaJI0 TOMYOK K BO3HHUK-
HOBEHHIO I'MIIOTe3hbl MaHCIepMUM, KOTOpasd MMeJla ¥ MMeeT MHOI'0 CTO-
POHHMKOB, B TOM 4MCJIe U CpeAu BHAHBIX yuéHBIX. OHM CUMTAIOT, 4TO
BIIEPBbIE KM3HL BO3HMKJIA He Ha 3eMie, a ObliIa 3aHeceHA KaAKHM-TO
obpasoM Ha Hamy maaHeTy. OJHAKO I'MIOTE3a NMAHCIEPMHH IIBITAETCH
JIHINE OOBACHUTH IOABJIeHMEe KU3HM Ha 3emse. OHa He oTBeuaeT Ha
BOIIPOC, KaK BOBHHUKJIA JKHM3HB, 4 IIEPEHOCHT 3Ty IpobjaeMy B KaKoe-TO
Ipyroe MecTo BceneHHOI.

Orpunasue daxra caMo3aposKIeHHA *KHM3HHM B HACTOSAIIEe BpeMA He
IPOTUBOPEUUT NPENCTABIEHUAM O TNPHHIUIHAJIBHON BO3MOXXHOCTH
Pa3BUTHA XHU3HH B IPOILIOM M3 HEOPraHMYeCKON MAaTepHuu.

I'umore3a Omoxumuyeckon asomrouun. B 20-e rr. XX B. pycckui
yuénnii Anexcanap Heamormu Onapun (1894—1980) u aHrauyaHuH
Moxor Xoapeitn (1892—1964) mesaBucuMO APYr OT Apyra BBICKAa3aH
TUIOTE3Y O BOBHMKHOBEHHM JMKHM3HH B I[polecce OMOXMMHUYECKON 5BO-
JIIOIHMU YIJIePOAHBIX COESWHEHWI, KOTOpad W JIeTJia B OCHOBY COBpe-
MeHHBIX IIpeJcTaBIeHUH.

B 1924 r. A. WM. Onapus onyGJMKOBAJ OCHOBHEIE IIOJIOMKEHUHA CBO-
el I'MIoTe3bl IPOUCXOKAEHUA KU3HK Ha 3emie. OH MCXOAMUI M3 TOTO,
9YTO B COBPEMEHHBIX YCJIOBHAX BO3HHKHOBEHHE XXHMBBIX CYyILIleCTB H3 He-
JKUBOH NMpUpOABl HEBO3MOMKHO. AGuorenHoe (T. e. 6€3 y4acTHsA KUBBIX
OPraHu3MOB) BOSHHKHOBEHHE XMBOH MaTePUH BO3MOMKHO OBLIO TOJBKO
B YCJIOBHAX JpeBHeH arMocdephbl M OTCYTCTBHA KMUBLIX OPraHH3MOB.

ITo muenuio A. W. Onapuua, B HepBUYHOMH aTmocdepe IJIaHETHI,
HACBIIIeHHOH pa3JIMYHBIMHU rasaMy, NPU MOILIHBIX AJEKTPUYECKHX Pas-
pAnax, a TakKe I10J, NeHCTBHEM YJIbBTPA(HOJIETOBOr0 H3JydeHHs (KHC-
JIopoJ B aTMocdepe OTCYTCTBOBAaJ U, CJEJ0OBATEJLHO, He OLLIO 3aIljHT-
HOT'O 030HOBOT'0 3KpaHa, armocdepa OblIa BOCCTAHOBUTEIBLHOH) M BbI-
COKOH pajauamuy MOIJIH 00pasoBBIBATHCA OpPraHHYecKHe COeJWHeHHd,
KOTOpBble HAKAILIMBAJINCE B OKeaHe, 00pasdysa «NepBUYHBIA OYILOH».

HaBecTHO, UTO B KOHIIEHTPHUPOBAHHBLIX PACTBOpaX OPraHUYECKUX Be-
mecTB (6elKOB, HYKJEHMHOBBIX KHCJIOT, JUOHIOB) IIPU ONpPENeIéHHBIX
YCIOBHAX MOTYT OOPasOBHIBATECA CIYCTKH, HA3LIBAEMBIE KOAUEP8am-
HbLMU Kanamu WA KoanepBatamu. KoalepsaTbl B yCJIOBHAX BOCCTA-
HOBUTeJIBbHOH aTMocdephl He paspymranauchk. M3 TakHX pacTBOPOB B
HHX MOIJIM IIOCTYIIATh XMMHYEeCKHe BelllecTBA H HATH CHHTEe3 HOBBIX
COe,Z[HHEHPII.:I, B pea3yJasTaTe yero KoanepBaThbl MOIVIM DACTH M YCJIOMK-
HATHCH.

KoamepBaThl yiie HAIOMUHAJIN KHBBIE OPraHU3MBI, OJHAKO TAKOBBI-
MH elleé He OBLIM, TaK KaK He HMMeJH YIOPAJOYEeHHOH BHYTpPeHHe
CTPYKTYPBI, NPHUCYIIEH KUBBIM OpPraHM3MaM, U He OBLIM CIIOCODHEBI
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B3rnansl, rvnotessl 1 TEeopH O MPOMCXOXKOEHIIA XKU3HN

pasMHO:KaTbcA. BenkoBble KoallepBaTel paccMmarpusanmck A. U. Ona-
PHUHBIM Kak IPOOMOHTHI — MIpPEeAIIecTBEeHHUKM JKHUBOTO opranmsma. O
npejroJarajg, 4TO Ha OIpeAeNéHHOM osTamne OelKOBBIe IPOGHOHTEI
BEJIIOUHMJIN B cebsl HYKJIEeMHOBBIE KHCJIOTBI, CO3IaB eJWHbIe KOMILIEKCHL.

BaaumopeiicTBue GelKOB M HYKJIEHHOBBIX KHMCJIOT IPHBEIO K BO3-
HUKHOBEHHIO TAaKHX CBOHCTB KHBOT0, KAK CaMOBOCIODOHU3BeIeHHE, CO-
XpaHeHHe HACJeJCTBeHHON MH(MODMAIHNK W €€ mepemada MOCIedYIOIUM
TOKOJIEHUAM.

IIpo6HOHTEI, B KOTOPLIX 0OMEH BEIEeCTB COYeTAJICA CO CIOCOOHOCTBIO
K CaMOBOCIIPOMSBEAEHMIO, MOMKHO V)K€ DPACCMATPHBATL KAK IPUMHUTHB-
HBIE€ IIPOKJIETKH.

B 1929 r. aprnuiickuit yuénnrii [yxon Xongefid TaksKe BBIABUHYJ
runoTesy adHOTeHHOTO ITPOHCXOMKIEHUS KHU3HH, HO COMTACHO ero
B3IIANAM OEePBHYHOM ObLIA HEe KoallepBaTHas CHCTEeMa, CIoco0HAd K
00MeHY BeLIeCTB C OKPysKaloleil cpemoii, a MAKPOMOJEKYJIAPHAA CHC-
TeMa, CIHOcO0HAA K CaMOBOCIDPOH3EBOACTBY. JIpyrmMm clroBamMu
A. WM. Onapun oTmaBaJ mepsBeHCTBO Oenkam, a k. XongeiiH — HyK-
JEMHOBBIM KHCJIOTaM.

T'mmotesa A. WM. Omapura — [[»x. XoajgeiHa 3aBOeBajia MHOIO CTO-
POHHHMKOB, TaK KaK [OJYYHJIa YKCIEePHMEHTAJbHOEe NOATBep:KIeHne
BO3MOJKHOCTH aOHMOreHHOTO CHHTE3a OPraHHYecKHX OHONOJIHMMEDPOE.

B 1953 r. amepukanckuii yuénniit Crenau Muanep (1930—2007) B
CO3/IAHHOW MM YCTAHOBKE CMOJEJHPOBAJ VCJIOBHUHA, TPEANONOMKATEIHLHO
CYII[eCTBOBABIIIME B MEPBUYHOM armochepe 3emunu. B pesyabraTe ombi-
TOB OBIIM TOJAYYEHBl AMHHOKWCJIOTHI (COEOIWHEHWA, M3 KOTOPBIX IIO-
CTPOEHBI MOJIEKYJIbI OesikoB). CXOJHBIE OIBLITHI MHOTOKPATHO IOBTODS-
JUCHh B PA3IMYHBIX Ja00paTOPHAX ¥ MO3BOJHIN MOKA3ATH HPHUHITAIIN-
aJBHYI BO3MOYKHOCTE CHHTe3a B TAKHX YCJIOBHAX IPAaKTHUYECKH BCeX
MOHOMEPOB OCHOBHBIX OMoOmonuMepoB. B manbHelmem OBIJIO YCTAHOB-
JIEHO, UTO IPH OUpPeAeEHHBIX YCIOBHAX M3 MOHOMEDOB BO3MOXKEH CHH-
Te3 OoJiee CIOKHBIX OPraHUYECKHX OHONOJIMMEpOB: IOJUNENTHAOB, 110~
JUHYKJIEOTHIOB, MOJHCAXAPUA0B M JHUIHAOB.

Ho rumotesa A. M. Onapuma — [Ix. Xonzeiina mmeer um caabyio
CTOPOHY, Ha KOTODPYI0 YKas3bIBAIOT €€ ONMNOHeHTHI. B paMKax NaHHOU
THUIIOTEe3bl He yAAETCA OTBETHTH HA IJIABHBIM BOIPOC: KAK ITPOM3OIIEJN
KadeCTBEHHBIN CKAY0K OT HEXHMBOrO K XuHBoMYy? Bexb mis camopempo-
OVKIIHHA HYKJEHHOBBIX KHCJIOT HeoOxXxoauMbl (hbepMeHTHEIe OeJIKHu, a IJsd
cuHTe3a 0eJIKOB — HYKJEMHOBELIE KHCJIOTHI,

Taxkum o6pasoM, B HACTOAIIEe BPeMA Mbl He MOMKeM CYHTATh, 4UTO
npobieMa MPOUCXOKIEHHUS KU3HU DeIIeHAa, a MOYKEeM JHIIb M'OBOPHUTE,
YTO YUYEHBIE MOPOAOIKAIOT HWCKaTh Hambosiee IepCHeKTHBHBIE IIYTH eé
peniesus.
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BO3HUKHOBEHWE U PA3SBUTHE XU3HN HA 3EMJIE o

Mos naGoparopusa

Ha ocHOBanMM CpaBHEHUS MOCIEAOBATEILHOCTH HYKJIEOTHAOB B DH-
6ocomEeix PHK yuéHBle nmpumiu K BBIBOAY, YTO BCE KHUBLIE Opra-
HH3MbI MOKHO OTHECTH K TPEM rpyIaM: 3yKapuoTam, sybaKTepHaMm
u apxebfakTepuaMm (JBe HoclegHWE IPYHOBl IPOKADHOTHI).

ITockonbKky reHeTHYECKMIl KO BO BCEX TPEX IPYHIax OAHUH M TOT
JKe, ObLIa BEIIBMHYTA THIOTE38, YTO OHHM HMEIOT OOIIero npeaxa, Ko-
TOPOTr'0 HasBaJIH «IPOreHOT» (T. e. mpapoaurens). Ilpenmonaraercs, 4To
sybakrTepun KU apxebakTepHy MOIVIA IIPOM30ONTH OT IIPOTEHOTA, 4 COo-
BPeMEeHHBIH THI 3yKapUOTHYECKON KJIETKH, [I0-BUAAMOMY, MOT BOSHHUK-
HYTE B pesyJjibTaTe cMMOMO03a APEBHEr0 3YKAPHOTA C 3Y0AKTEPUAMMU.

HMeHHO 370, KaK CYUTAIOT yUEHBIE, 00ecneunao GoJIbINoe CXOICTBO
CTPOEHHA BCEX IPOKAPHOT, a 3aTeM H 3YKapHOT.

-

MNoyemy npepncrasneHve o OOXeCTBEHHOM 0 ‘; Kpeauyno- o
MPOMCXOXAEHUN KM3HW HEMb3S HW NoATBep- . HU3M.

ONTb, HW OMPOBEPTHYTL? . Koauepsars..
KakoBbl OCHOBHbIE NONOXeHus runotessl A. M. Ona- |

puHa — [Ix. XongeuHa?

Kakue aKcnepuMeHTanbHble 4OKa3aTentcrsa MOXHO
NpyBecT B MOATBEpXAEHWE AAHHOW rMnoTesbl? I
Kakme poeoabl NpuBOOAT ONMOHEHTHI, KPUTUKYS TH-
notesy A. WN. OnapuHa? 4
[pvBenunTe BOIMOXHbIE AOBOAbLI 3@ U NPOTUB 0
rMnoTesbl NaHCNepMuK. |

— == i —— - T

UL U Al Y. Mapeua B 1871 r. mucam: «Ho ecam 6wl ceituac...
B KaxKoM-Iubo TEIIOM BOJOEME, COJep)KaiieM Bce He-
00X0AMMBIE COJTHM AMMOHHMA M dochopa u mocTymHOM
BO3/IeHCTBHIO CBeTa, Telja, 3JIeKTPUYecTBa M T. I,
XUMUYECKH obOpasoBascss DeloK, CIOCOOHBIM K [ab-
HeHIuM, BCEé GoJiee CIOKHBIM MPEBPAIeHUAM, TO 3TO
BellleCTBO HeMeZJIeHHO OwlIo OBl paspymIeHO MHIH
HOTJIOLIEHO, 9TO OBLIO HEBO3MOMKHO B IIEPHOJ [0 BO3-
HHKHOBEHHUA MUBBIX CyHIeCTB». [loATBEpANTE MM OI-
POBEPrHHTE NaHHOE BEICKAZLIBAHUE.
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§ 36. OPFAHMMECKMIA MMP
KAK PE3YJIbTAT 3BONIOLMM

I'mmore3a Ouomoaza. Brl yxe 3Hae-
Te, UTO KHU3Hb, IpexJe 4YeM OHa

1. Yro Takoe 3goniouns? JIOCTUTJIa COBPEMEHHOTO MHOT006pa-
2. Y10 Takoe KOHLeHTpauua pac- 3Ms, MNPONLIa AJUTEJBHBIH TVTh
TBOpa? . sBomonuu. 'mnoresa A. W. Onapu-
S Ha — Jx. XoaneiiHa Obpliaa OIpUHSA-

TA ¥ Pa3BUBAJIACE MHOTHMMH YYEHBI-
mu. B 1947 r. agrauiickuii yuéuwii [Iamon Bepman (1901—1971)
chopMmyaupoBas runoredy Owmomnoasza. OH BRIEJHMT TPH OCHOBHBIX 9Ta-
na GopMHpPOBAHHA KH3HH: a0HOTeHHOE BO3HUKHOBEHHE OPraHMYeCKHX
MOHOMEPOB (XMMHUYeCKHil), (pOpMHUPOBAHHE OHMOJIOTMYECKUX IIOJIHMMEDPOB
(mpegbuosioruyecKuii) ¥ BO3HMKHOBEHHE IEPBBIX OpraHuaMoB (O6uoso-
rudeckuit) (puc. 43).

Jdran XxMMHuYecKoH asoironuu. Ha sTom sramne NpoucxoAua abuoreH-
HBI CHHTEe3 OpraHMuyecKux MoHOMeposB. [pesussa armochepa 3emian
6]:1.]'[8. HacChIllleHA BYJITKAHHYECKHMH razaMHi, B COCTaB KOTODPBIX BXOJH-
T OKCHUILI Cephl M a3oTa, aMMHaK, oxcuasl yriepoza (II m IV), mapsr
BOJABI U PAJ APYTHX KOMIIOHEHTOB. AKTHBHAA BYJIKAHWYECKAR NEeATENb-
HOCTh, CONMPOBOKAABINAACA BbIOpOcaMH DOJIBIIMX MacC pagHOoaKTHBHBIX
KOMIOHEHTOB, CHJIbHBIE M UACTHIE AJIEKTPUYECKHUEe DaspA/ikl BO BpeMsA
MIOCTOSHHBIX I'PO3, 4 TaKkKe YJbTpa(HOIeTOBOEe U3JIyYeHUue CIIocoOCTBO-

\\\,\\\

[MepBuyHas
atmocdepa

S ———

Puc. 43. Cxema, unnoctpupyiowas runotesy A. WM. OnapuHa — [Ix. XongenHa
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Baau o00pasoBaHMIO OpPraHWYeCKHUX coeAuHeHui. [IpeBHAA aTmocdepa
He cojepikajia cBOOOIHOTO KHCI0pPOAA, II03TOMY OpPraHMYecKue Coequ-
HEeHHUSA He OKHCASAIHNCHL M MOIJIHM HAKAIJIHBATHBCA B TEILIBIX BOI[OéM&X,
OOCTeIeHHO YCJIOMHATBCA, QOPMUPYA «IepBUUYHLIN OynasoH». IIpomou-
JKHUTeJIBHOCTh 3THX IPOIECCOB COCTABJANA JECATKH MHUJIJIHOHOB JIET.

Jdran npeadvogoruyeckKon ssoarwounuu. Ha aToMm arame cJIoMKHEBIE Op-
raHu4YecKHe cOeJHHeHHA (OpMHUpPoBaJH GelKOBO-HYKJIEHHOBO-JIUIIOU -
Hble KOMILIeKChl (y4éHble Ha3bIBAJIHM KX I[I0-PA3HOMY: KOAllepBaTHI,
OpoOMOHTHL M T. 1.). B pesyianTare MoABHINCH MEpBbie NPHMHWTHBHBIE
JKHBBIE OPTaHHM3MBI, KOTODEIE IIOJ AelCTBHMEM ecTecTBeHHoro orbopa u
Oajld HAadajio BCEMY OpraHudyeckoMy MHpPY Ha 3emiae. Hu3Hb, oueBmzI-
HO, Pa3BHBAJIACE B BOJHOH cpelie HAa HEKOTOPOIl riyO0MHe, TAK KaK eIuH-
CTBEHHOH 3alUTOH OT yJIBTPadHOJIETOBOIO HM3Jy4YeHHMs ObLla Boza.

Jdran GHOJIOTHYECKMH 3BOJMIOLMH. BOJBLIIMHCTBO YYEHBIX CUHTAIOT,
4YTO MepPBbie NIPUMHUTHBHBIE KHBBIE OPrAHU3MEI OBLIM GJIHBKH IO CTPO-
eHrI0 K npokapuoraM. OHH DHTANNCE OPraHMYECKHMM BeIlleCTBAMH
«IepBUYHOTO OyJIbOHA», T. €. ObLIM rerepoTpodaMi.

IIpu yBeJHMYeHMH YHCJIEHHOCTH IeTEPOTPOMHBIX IPOKAPHOTHYECKHX
KJIETOK 3alac OpraHMYecKHX COeJMHEeHHIl B IepBHYHOM OKeaHe HCTO-
mancsa. B aTux ycmoBuAX 000CTPHIACHE KOHKYDEHIIUA MEKIY APEeBHU-
MH IIPOKapumoTaM#, KOTopas, ¢ OJHOI CTOPOHEI, CIIOCOOCTBOBAJA
YCIOXMHEHUIO UX CTPOEHHHA, C APYrodl — NpUBeJa K HOABICHHID HOBBIX
crIoco00B IOJyYeHHA DHEPTHH IS JKHU3HEeHHEIX mpomeccoB. Tak BO3-
HHMKJIO, HampuMep, aBTorpodHOoe nuranme (dporocuHTEe3). OpraHuaMsl,
CIIOCOOHBIe K CHHTE3y OPraHMYEeCKHX BEIeCTB, IOJAydYaad 3HAYHUTEIb-
Hble [IPeHMYIIecTBa B KOHKYDEHTHOHN Oopnbe.

B pesynprate (poTocuHTesa B 3eMHOU arMocdepe Hayasm HAKAILIHN-
BATLCA KHCJIOPOJ, YTO CAEJAJIO NPHUHIUIIHAILHO BO3MOMKHOH KH3HL Ha
cylle, 3alUTHB €€ OT IyOUTeJbHBIX YIAbTPA(QHOJIETOBEIX JIyYeii.

Kakue OCHOBHbIE 3Tanbl MOXHO BblOeNUTb B 0 Ninoresa o
npouecce BO3HMKHOBEHUA W pasammn JKWU3HK 6”0”0333-

Ha 3emne?

Kakoe 3HadeHue AnAa 3BONIOUUKM OpraHM3MoB MMeno

nossneHye B atMocdepe nnaHetsl cBOBOAHOMO KuWc-
nopopa?

UL R A8 Tlouemy yuéHBIe CUMTAIOT, 9TO pPasBHUTHE JKHUSHH Ha
IepBBIX JTaNax CKopee Bcero 'acxonam B BOAHOH
cpene?
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§ 37. MCTOPMA PA3BMUTMA OPrAHMYECKOIro
MUPA

Hayuenne ucropuu 3emMau. YuéHbIe
CUMTAIOT, UTO 3eMJsA KaK IJIaHeTa
cymecTeyer Oonee 5 mapp Jser. He-
TOpuA SeMJIX pasgeisercda Ha IJIu-
TeJbHbIe IPOMEXYTKH BPEeMEHH —
apel. IpH IOApas3feNATCA Ha
nepuoabl, IIEPHOALI — HAa 3JIM0XH
(puc. 44). HasBamusa 3p MMEOT rpe-
yecKoe IMPOMCXOMKIeHHe: KaTapxel (HUKe JpeBHeiInero), apxei (gpes-
HeWmwuii), npoTepo3oil (mepBHYHAA KHW3HB), Iajeo30i (ApeBHASA
JKU3HB), Me3030# (cpeiHAs XM3HB), KaiiHO30H (HOBadA KU3HB).

daHHBIE 0 PASBHUTHH KU3HH Ha 3eMJle IOMOTaeT IOJYUYHUTHL IIATE0H-
TOJOTHS. YUYEHBIE-TIaJeOHTOJIOTH, NPHUMEHAdA COBPEeMeHHbIe HaydYHEIE
MeTO/bl, YCTAHABJIMBAIOT BO3PACT CJIOEB 3eMHOH KOPBI, B KOTOPHIX 00-
Hapy KeHBl HCKOIaeMble OCTATKM OpranusMoB. CaMble paHHHE HOCTO-
BepHBLIE CJe[bl JKU3HM OOHADY)KEHBI B JAPEBHHX OTJOMKEHHAX 3eMHOM
KOpBI BO3PACTOM OKOJO 4 MJpZ JeT.

PangHue 3Tanbl pa3sBHTHA KH3HM. JLM3HL 3apoJMJack B Hayame
apxesn. CBe/leHNs O PAHHHUX BTANAX DPA3BUTHUA JKU3HHM OUYEHbL CKYJHEL.
9To 06BACHAETCH TEM, YTO B OOJBIIHMHCTBE CJIYy4YaeB OPraHH3MbI TOTO
nepuoaa He UMeJIH TBEPAOrO CKeJieTa M NPaKTHYeCKH He OCTABHJIM Clie-
moB. B paEHMX apxelCKHX Iopozax oOHapYKeHbl OCTATKH IIPOKapHO-
THYECKHX OPraHusMoB OakTepuii u numaHoGakTepu# (CHHE3eJEHBIX BO-
nopocaeit). IIpeamosaraercs, 4TO B KOHIE apPXEHMCKOM 9PHI BOZHUKJIY
3yKapHOTHYEeCKHE OJNHOKJIETOYHEIE, 4 3aTeM M KOJIOHHMAJIbHBIE OPraHN3MEIL.

B mpoTtepo3oe — 3pe paHHel! XHU3HH — IPOAOJIKANIOCH YCJIOKHEHUE
OpraHM3MOB, COBEPIIEHCTBOBAJIKCH CIOCOOb! MMTAHUA M PDA3MHOMKEHH.
IIInpoxkoro pacupoCTPAHEHHA M MHOroo6pasus JOCTUTaJHd BOAOPOCIH.
Cpean XUBOTHBIX BO3HHKJO GOJbINoe pasHoobpasue KMIIIEYHOIIOIOCT-
HBIX ¥ I'y6ok. K KoHIY mpoTepo3oiicKoil 3pEI IOABHINCE BCe THILI Gec-
IO3BOHOYHBIX, 4 TAKKe MepBhble XOpHoBbie. IIpaKTHYECKH BCHA HHU3HB
Obl1a cocpefoToYeHa B BOAHOU cpefe. Cymmna 6bl1a 6e3:KM3HEHHA, JIHIIL
no GeperaM BOZOEMOB B pe3yabTare AeATeJbLHOCTH GaKTepuit M APYrux
MHMKPOOPraHM3MOB MPOMCXOAMJM Tporeccel mousoobpasosanus. Ilpo-
IOJIKAaJIoCh HAKOILIeHHe KHCJIopoja B arMocdepe u oborainjeHue KHC-
JIOPOZIOM BOJ, YTO CIOCOGCTBOBAJIO IOABJIEHHIO DOJiee BHICOKOPa3BHTHIX
rerepoTpodHBIX OPraHU3MOB.

PassuTHe JXHM3HH B Iajieodoe. B majeozoe — dpe JpeBHEM KU3HU —
BRIZEJAIOT CJeAyIolnue Mepuoabl: KeMOpuiickuii (keMOpHii), ODAOBHKC-

BCNOMHWTE
1. Y10 Takoe MWKpPO- M Makpo3BO-
nouna?

2. 4710 Takoe 3BOMIOLUA OpPraHu-
4eckoro mupa?
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Kui (OpOOBHK), CHIYPHHCKHE (cHiIyp),
IEeBOHCKHI (IeBOH), KAMEHHOYTOJLHEIH
(xapbor) u mepMcKH# (mepMs) (cM.
puc. 44).

B mHauase maneosos KH3HB TOCIOI-
CTBOBAJIA B OCHOBHOM B BOJHOH cpefe.
Ha cyime mo-nmpe:XHeMy KHJIH OaxTe-
pPHE ¥ ITHAHOOAKTEDHH.

B mopax kemOpusa ObLIM pacupocT-
pPaHeHbI MHOIOYHCJIEHHBIE BOAOPOCJIH.
JKuBoTHEI MUp OBLI NpeACTaBJIeH KO-
PaJIJIOBBIMH IIOJHIIAMH, T'yOKaMu, dep-
BAMH, PA3JHUYHBIMH HIJOKOMXUMH H
YJIEeHHUCTOHOTHMH.

B mopsax opmoBuka GbIIH PacIpoCT-
pPaHeHBl pAa3JIHYHBIE YJIEHHCTOHOTHE H
rosioBoHorue MoJIiocku. IlosBuamcs
nepBbie OecueslOCTHBIE TO3ZBOHOYHEIE.

B cuaype mpomsomiio IBa 3HAMEHA-
TEeJNBHBIX COOBITHA: BBIXOJ PACTeHHH H
Oecno3BOHOYHBIX Ha cyiuy. Ilepsbie
HaseMHbIe pacTeHMdA — PHHHOMHTHI
BAHMMAJH IIPOMEKYTOYHOE IOJIOKEeHHE
MeMAY BOLOPOCIAAMU ¥ HABEMHBIMH CO-
CYAUCTHEIMH pacTeHHAMU (puc. 45).
OueBHHO, B CUIYPE NOABHJIHUCH IPUOEI
M OepBhie JUIIafHHKH.

B OeBoHe IIMPOKO paCHIpPOCTPaAHH-
JUCHh XBOIIH, IJIAYHEI, MAIOPOTHHKH.
ITepBrIME Ha3eMHBIMH GECIIO3BOHOYHEI-
MM OBLIM MHOTOHOMKH U IIayKooOpas-
HBIE, IIOSBUJIHCH NPHMHTHBHBIE Ye-
JIIOCTHOPOTHIE PBIObI. OT HUX OIPOM3OII-
JIM HACTOAIIME AKYJIbl U KHUCTeNéphle
pribbI (puc. 46). OT KHCTENEphIX, CIIO-
COOHBIX ABILNIATH ATMOCHEDPHBIM BO3AY-
XOM ¥ Iepemoj3aTh U3 BOAOEMA B BOO-
€M, HCIOJB3YS ILJIABHHKH, IIPOM3OIILIN
IepBLIE 3€eMHOBOJAHEIE, HJIH aM(pUOHH.

B o6mupHBIX OOJOTHCTBIX Jecax
Kap0oHa 3eMHOBOIHEIE AOCTHIJIM CBOE-

Puc. 44. TeoxpoHonornyeckas LiKana

Mporepo3oickan

NaneoreHoBsI

Menosoi

Tpuacosblii

Mepmcknia

KameHHOyronbHbiiA

AeBoHCKMH

Cunypuidckuii

OpRoBUKCKWA

KemOpuiticknii

Beuackmii

Pudenckunin

- Kapensckui
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ro HamOoJbIIero pasHoobpasusi. B ator mepwm-
0/l HOABJSIOTCH MNEePBbLIE NPUMHTHBHBIE HACe-
KOMEBIE — TapaKaHbI, YKECTKOKPBLIbIE, CTPEKO-
3bl. B KapbOoHe BO3HMKJMW IPUMHUTHUBHBIE (op-
MBI PENITHUAMNI, KOTOPEIe 3acesisaau 0ojiee cyxue
MecTa. XBOIH, IJIAVHBI U IMIATOPOTHHKH B Ka-
MEHHOYTOJLHBLIN IepHoJ AOCTHUIIN Haubonb-
mero pacmsera (puc. 47). 9Tromy crocobcTBO-
BaJI TEIIBIA W BJAXKHBINM KJIUMAaT KapOoHA.

B mepMckuii mepmon KJIHMAaT CTaJ Cylne H
mpoxJjajgHee. 9TO I[IPHUBEJIO K BBIMUDPAHHIO
KPYIHBIX TamOpOTHHKOBHAHBIX. Cpemu pacre-
HHUII rOCIIOJACTBYIOIIEEe IIOJIOKEeHHe Ha CyIe
3aHAMHN TOJIOCEMEHHBIe pacTeHus. B aror ne-
pPHOJL BBEIMEDPJAH MHOTHe KDPYIHBIE MODPCKHE
Puc. 45. PUHMOGUTLI MOJLIIOCKH, TPHJIODUTHI, HACEKOMBIE U TAYKO-

obpasHble, KpymnHbe pPBIOBI. IlormOau m MHO-
rme 3eMHOBOZHEIE. B TO jKe BpeMs IPEICTABHUTENIH KJIACCA DPeINTHIHM
CTAIM MHOTOYHCJIEHHBIMH W MHOIO0OpPA3HBIMH.

PaszeuTHe XH3HH B Me3030e. Me3o30ii — 9py cpeaHeidl KHU3HH —
CIIPABEAJIHBO HASBIBAIOT 3P0 TOCHOACTBA TOJOCEMEHHBIX PACTEHHH H
IIPECMBIKAIOIIMXCA, 3aBOEBABIIMX BOAY, CYIIY W BO3AyxX. B Mesosoiic-
KOIl 2pe BBIJEJNAIT TPHACOBLIN, IOPCKHUH M MEJIOBOI IIePHOIbI.

B tpmace xammar cras GoJjiee CYXHMM, COKPATHIOCH KOJHYECTBO BO-
IOEMOB. ITO CIOCOOCTBOBAJIO 3HAYHUTEJBRHOMY PacIlBeTy I'OJOCEeMEeHHBIX
M IPEeCMBIKAMINXCA, B TOM UHCJIe M JHHO3aBpOB. [losBHIOCE MHOMe-
CTBO PAa3JMYHBIX HACEKOMBIX.

B ropckuii mepHoa QUHO3ABPBI JOCTUIJIM NHKa CBOEro pasHooOpasuda
U INOUCTHHE CTAJM BJACTeJIMHAMH mIaaHeTsl (puc. 48), TakmKe NOABU-
JIUCH TIePBHLIE IITHIIEL.

B mes0B0i mepHoa BO3HUKJIM M OBICTPO PACTIPOCTPAHHUINCE HOKPEITO-
CceMeHHEIE PACTeHHSA, BBITECHAsS rojioceMeHHble. B cepequHe MelIOBOTO
Nepruoia NOABHUIANCH CYMYaThie M ILIANEHTAPHBIE MJIEKONHUTaioue. B
KOHIIe MEJOBOr0 MepHOAa IPOW30IIJI0 MacCOBOe BEIMHpDaHHe MHOTHX
BHJOB >KHMBOTHBIX. B MOpPAX W HA CyIle HMCYE3JH MHOTHE BHIbI, B TOM
qHCcae U JUHO3ABDEI.

BricTpoe BEIMEHpaHHMEe MHOTHX BHIOB B KOHIE MEJIOBOrO IepHoja
TPYAHO OOBACHUTH. BDONBIIMHCTBO YYEHBIX CBA3BIBAIOT 3TO C U3MEHe-
HHeM KiamMaTra. B ycaoBuax o0lero mOxXoJIOAaHUA IpPeHMyIecTBa II0-
JIYYWIHA TEIJIOKPOBHEIE — IITHIBI W MJIEKOIHUTAIOI[He, paciBeT KOTO-
PBIX MPHMOIENCA HA CJAEAYIOMYIO, KAaHHOB0HCKYIO 3py.

PaszsuTHe KM3HM B KaiiHo3oe. KaitHozoii — spa HOBOH xusHu. OHa
Havamack 67 MIH JeT Hasam W IIPOAOJIMKAETCA A0 HACTOAIIEro Bpeme-
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Puc. 46. Kucrenépas peiba Puc. 47. PacteHus kameHHo-
YrofisHoro nepuoaa

HU. B KallHO30HCKOH dpe BBIJEIAIOT CJAEAYIOIIHe IIepHOoAbl: IIaJeoreH,
HEeOreH ¥ aHTponoreH. Mbl KMBEM B aHTPOIOTeHe, KOTOPBIA AJIHTCA OKO-
J0 2,5 MIH JeT. AHTDPONOTeH elllé HA3BLIBAIOT UeTBEePTHUYHLIM [IePUOIOM.

B nmaneorene Kiaumar ObLI POBHBIM, TPOIHMUYECKHM. B 3T0 BpeMs yixke
chopMuUpOBAIKMCE TPAKTHYECKH BCEe OCHOBHbLIE I'DYIIIBI IBETKOBBIX pac-
TeHHi. MJeKonHuTalOIe 3aHAIM TOCIHOACTBYIOIIEE MOJOMKEeHHe, IIpH-
CIIOCOOMBIINCEL K PA3JIHUYHBEIM YCJIOBHAM KU3HH HA CyIIe, B BO3JyXe U
B BOJle, OHM KakK Obl 3aMeHW/IM Me3030HCKHX mpecMbIKammuxca. Cym-
4aThkle W IJIalleHTapHble MJIEKOIHTAIOIINEe PASBHBAJINUCH MAapaJLIeIbHO.
OT KaKuX-TO I'PYNI IJAINEHTAPHLIX HACEKOMOAMAHBIX NPOM3OIIIHN XHII-
HUKW U IIPUMHUTHBHEIE KONBITHBIE.

B meoreme moaBuamce xo-
60THBIE, MAPHO- U HENAapHO-
KONBITHEIE, BCE T'DYINBI COB-
PEMEeHHEIX XUIIHUKOB M KH-
TooOpasunsie. OT pasHBIX
TPYII HACEKOMOSAHEIX Hesa-
BHCHMO IIPOH30ILJIN DPYKO-
KDBLIbIe, IPUMAThI, I'PLIZYHEI
H JOpyrue OTpAAbl MIIEKOIIH-
Tawinux. YpesBeluailHO pas-
HOOOpa3HbBIM ¥ MHOTOYHCJIEH-
HBIM CTAJ MHDP ITHII M KOCT-
HBEIX pei6. B  cepenune }
HeoreHa INMPOKO pacmpocrpa- YC 48. 0pckuin nepron
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WcTopna passutis OpraHM4eckoro mMupa

HUAJHCE 00Iye IIpegKoBbie (QOPMEI
YeJI0BeK000pasHeIX 06e3bAH W JIIO-
IIeH.

B asTpomoreHe IIPOM3OIIJIO

MOII[HOe IoxXoJgogaHuwe. Teppuro-
pun EBpasum u CeBepHoii AMepu-
KH UYeTBIPEXKABI IIOABEPTAJHCH
MOILHBIM oJiefeHeHuam. [locuen-
HUH JIeIHWKOBLIA IIepHOJ 3aKOH-
yuyca oxoso 10 Teic. JeT Hasaju.
PacnpocrpaHsainch paCTeHUA U
JKHUBOTHBIE, [IPHUCIOCODJIEHHBIE K
Puc. 49. LLlepctucTblil HoCOpOr XOJIOZHOMY KiauMary. Cpemm Ku-
BOTHEIX 3TOTO mepuoza Hauboiee
M3BECTHbBI MAMOHTBI, IIEPCTUCTHIE HOcOporu (puc. 49), nemepHbie Mes-
Bexu, cabnesaybrble TUIDPBI, OM30HBI, OBIEOBIKM B Ap. BeIMupanme KpyIi-
HBIX MJIEKOIUTAKIUX AHTPONOreHa y4YéHbie CBA3LIBAIT C OXOTOH
ApeBHero uejioBexa. OHHM HCTPeGMIM MaMOHTOB, IIEPCTHCTHIX HOCOPO-
roB, Ooabineporux TOpdsAHBIX oJeHell u aAp. McuezHoBeHHMe MHOTHX
XHUIMHAKOB O0BACHAKT TEM, YTO YeJOBEeK YHHUUTOMHI KDPYOHBIX KO-
NBITHBEIX, KOTOPBIMHA OHHM ITHTAJIHCE.
Oxomo 10 TeIC. JieT Ha3ajx YeJOBEK OT cOOMpAaTeNnbCTBa M OXOTHI IIe-
pelnéa K 3eMJIeAeNn0 U cKoToRoAcTBY. C 3TOr0 BpeMeHU OCHOBHBIE H3-
MeHeHHs, IpoUucXoiAliue B Oumocdepe, Tak MM HHade CBABAHBI C XO-
3AHCTBEHHOH NeATeJIbHOCTHIO UeJIOBEeKAa.

Mosa nabGo

aATOPUA

Oxono 200 Teic. JeT HAa3aJ NOABHUINCH IIEPBbie JIOAH COBDEMEH-
HOTO AHATOMHWYECKOIo THNa. BHauasie oHHM OBLIM OXOTHHMKAMH M CO-
6uparenamu. OQHAKO B CBA3U € YCOBEPINEHCTBOBAHHWEM OPYAUH 0XO-
THI YeJOBEeK BechbMa OBICTPO, BEPOATHO BCero 3a 2—3 ThicAYeNIeTHd,
MCTPeOMI KPYIHBIX KOOBITHBIX ¥ MAMOHTOB — OCHOBY CBOEro IIHIIe-
BOTO panuoHa Toro Bpemenu. Oxora He MOrJja ye 00eCIedHThb IIPO-
nuTague Jiojfeii. YeloBeK OKAasaJicA HAa TPAHMU TOJIOAHOW CMepTH H
6n1 00peuén Ha BeiMupaHue. OH MOr Obl M COBCEM HMCYE3HYTH C JIM-
ma seMJM, KaKk WMCYe3 i MHOrme OmoJsiorudyecKue BHJBI, HaOpHMeD
cabieay0bie TUIDEL.

Opaako cyasba yemoBeka okasanack wHoil. IIpumepno 10 Teic. ner
Hasal 4YeJIOBEK IEepelles K 3eMJIeHesnio, a HEeCKOJNBKO Io3JHee H K
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CKOTOBOJCTBY, T. €. JIOAW MPEOAOoJe]H IepPBhIii B HCTOPUH 4YesioBeue-
CTBA 5SKOJOTMYECKWH KPH3¥MC, BOSHUKIOUHA B Pes3yJibTaTe HMX NeATeNb-
HOCTH.

IlocpencTBOM OpYAME TPyAa UesOBEYECTBO CTAJ0 CO3AaBaTh (haK-
THYECKU MCKYCCTBEHHYIO CDejly CBOero obuTaHusa (IOCe/JeHus, KUIHU-
ma, OfeKIy, NPOAYKTEl MUTAHKUA, MAIIUHEL # T. A.). C aTMX nop aso-
Jgronng 6mocdepsl BCTYNHJIA B HOBYIO (hasy, Tle UeloBedHecKasd Jed-
TEJBHOCTE CTAJA MOLIHOH NPUPOAHON ABMMKYINEH CHIIOH.

C MOMeHTa pPasBHUTHs IPOMBINIJIEHHOCTH IO HACTOSIIEr0 BPeMeHH
B CBH3HM C AKTHBHBIM HMCIIOJB30BAHMEM IIPHPOAHBIX PECypcoB B Ha-
pyLIeHNeM CJOMKHBIIErocss B NPHPOJe PABHOBECHSA IIPOIECCHI Paspy-
menusa B 6uocdepe cramm mpeobnazaTe HaJ HpOLeCcCaMH COSHMIAHUA,
NpUYEM STH TEeHAEHIUH CTAHOBATCA BCcé OoJiee BBEIPAYKEHHBIMH.
Buocdepa BHOBb HaXOAWUTCA Ha TPAHU IKOJOTHYECKOTO KPHU3HCA,
MIOCJIEACTBUAA KOTOPOTO MOTYT CTATh KaTacTPOMUUECKHMH ANA Hejio-
BEeYeCcTBa.

Kakue 3pbl BblOensioT B UCTOpUK 3emMnn? 0
Yem 0DOBACHWTL MPOLBETaHWe NanopOTHNKO-
BMAOHbIX B KapbOHe W KX MocTeneHHoe BbiMUpaHue

w. O
Mepuogs.

Katapxen. Apxen.

i

i

¥

I

§
K KOHLY Maneo3onckon 3pbi? | poTepo30ii.
Yro crocobereoBano GbiCTpoMy pacrpocTpaHeHuto ' IManeo3oii.
MOKPBITOCEMEHHBIX? F Kem6puii.
Kakvie HauBonee BaxHble cobeiTia B 380NIoUMM op- | OpgoBuk. Cuayp.
raHM3MOB MPOM3OLINM B aHTpOroreHe? ' [HesoH. KapboH.

. Mepmb. Me3o30M4.

MpoaHanu3upyinTe matepuan naparpaga v

Tpuac. IOpa. Men.
onpepenvTe, kakue (HakTopbl OKasbiBaloT Hanbonb-

Lee BNUAHWME Ha 3BONKOLMIO COBPEMEHHbBIX OpraHn3- Kautoson.
lManeoreH.
i HeoreH.
AHTpOroreH.

Tlouemy MieKoNWTAIONIAE B3AaHAJU I'OCHOACTBYIOIIEe
[OJIOKEeHNEe B KUBOTHOM MHDe KaiH030:7
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§ 38. YPOK-CEMMHAP «NMPOMCXOXXAEHME
W PASBMUTME JXM3HM HA 3EMNE»

Ilens cemuHapa: oO6CyAHTH CcOBpe-
MeHHBIE IPOOJIeMEI MPOMCXOMKIeHUA
1. Kak MOXHO onpefenuts MoHs- U DasBUTHA KMU3HU Ha SeMmie.
THE €KM3HBb»?
2. Yro npepcrasnset coboi 3emns
KaK KocMmuyeckoe Teno?

IInan cemunapa:
1. I'mmoTessl 0 TPOUCKOIKIEHUH

3eman.
3. Koro HasbiBaioT «XuBble M1CKO- 2. KaMeHHAs JIeTONMUCH SeMIu.
naembie»? 3. JlecTHHIIA >KM3HH.

4. HuBrle UcKomaemuIe.

Hcrounuku uadopManum:

1. Xne6oconos E. H. Jleknuu no reopun ssomonuu / E. U. Xie-
Bocomor. — M.: VII «IlepcnexTupa», 2004, — 264 c.

2.0neinuxos A. H. leonoruueckme uwacer / A. H. Oneitan-
kKoB. — JI.: Henpa, 1987.

3. Bopornos H. H. 9Bomonus opranmueckoro mupa / H. H. Bo-
pouuos, JI. H. Cyxopykosa. — M.: IIpocBemnjeane, 1991.

4. A6noxos A. B. OBoamonuonHoe yuenme ; A. B. SH6mo0xos,
A. T'. FOcydos. — M.: Beicmasi mxona, 2004.

5. HTEpHET-CAHTEI:

http://evolution.powernet.ru
http://www.darwin.museum.ru

http://www.paleo.ru

Temsl aasa obcykaenusn:

Tema 1

I'unomesst. 0 npoucxoxcdenuu 3emau

BonpminHCTBO yU€HBIX, 3aHMMAKONUXCA POBIEMAMU IIPOHCXOMKIE-
HUA ¥ passuTHA Beesnennoii, monarator, uro ConHeuynas cucrema cdop-
MHPOBAJIACH U3 NPAPOJMTENBCKOr0 KOCMHUYECKOro 00/aKa, B KOTODOM
BOBHUKJIM HEKHe IeHTDhLI CTymeHHs BellectBa. Ho y acTpOHOMOR,
TeoJIoroB M (PH3MKOB eIé He CIOUJIOCH €IMHOT0 MHEHHMS 0 IPHIHHAX
o0pasoBaHusA Hamlell NJIAHETHI, ¥ HU OJHA M3 MPEJIOKEHHBIX THIIOTE3
He MOKeT B HOJIHOH Mepe OOBACHUTL cTpoeHHA COJIHEYHOH CHCTEMBI.
O6cyzuTe BONpOC O TOM, KAaK NPOM3ONLIA HAma [aHeta. MoOKHO Ju
OLIEHNTh BO BPEMEHH NPOLECC CTAHOBJEHMUA 3eMIH Kak raHerwr? Ka-
KHMH YacaMH H3MEePHTE IPOJOJIMKUTEJNbHOCTL XHU3Hu COJIHEYHOH cuc-
Tembl? CKOJIBKO JeT 3emie?
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Tema 2

Kamennaa nemonuce 3emiu

C AaBHHX TIOp JIIOAW HAXOJWJIM CTPaHHBIE 00pasoBaHMA — OKame-
HEJOCTH, HAIIOMHHABIIWE TO JHUCThbA DACTeHHH, TO KOCTH JKHBOTHBIX,
TO PAKOBHHBI MOJUIIOCKOB. Ilo Mepe TOro Kak pOCJIO KOJIHYECTBO CO-
GpaHHBIX 00paslloB, CTAHOBHJIOCH Bcé DOojiee OUEBHIHBLIM, YTO MHOTHE
HCKOIAeMbIe KUBOTHEIE M PACTEHHUS COBEPIIEHHO He IOXO0XKW Ha CyIle-
crByloniue HbiHe BuAbl. CpaBHHMBasg OKaMEHEJIOCTH C COBPEeMEHHBIMH
JKMBOTHBIMH ¥ PACTEeHHAMH, YYEHbIe-TIAJEOHTOJIOTY JIeJIaJId MepBhIe 110~
OBITKY YCTAHOBHUTL VCJIOBHS, B KOTOPBIX JKHJIM IOTHOIINE OPTaHH3MBL.
O6cyauTe BOIPOC: YTO MOTYT «paccKasaTh» HAM O DAa3BUTHH JKU3HM HA
3eMiie ropHBIe MOPOABI ¥ coAeplKalidecd B HUX OKAMeHeJJOoCTu?

Tema 3

Jecmuuya HUu3HU

Mcenenyda HMCKONaeMble OCTATKH JKHBOTHBIX H pacTeHH# (OKaMeHe-
JI0cTH), & TaK:Ke 00pasibl FOPHBIX IIOPOX, YY€HBIE YCTAHOBUJIM, €UTO HC-
TOPHIO HAINeH TNJIAHETH MOYKHO DPas3feNuTh Ha PAJ OOJBUIX ITANOB.
HNayunTe reoXpOHOJIOTHUECKYIO MIKady (cM. pHc. 44) m obcyaure, Ka-
KWe M3MeHeHHWd MPOMCXOJHJIM B OPraHMYecKOM MHpe Ha PasHBIX 3Ta-
nax pasBuTusa. Kakwe emé o0BEKTBI, IOMHMO Ha3BaHHBIX BBbILIE, HC-
MOJIL3YIOT HCCHAeN0BaTeNIH [JIA YCTAHOBIECHHHA COOBITHI, IPOUCXOTHB-
MIMX B MCTOPUH PA3BUTHA 3eMJIH?

Tema 4

JRueble uckonaemobie

Cpeiy HbIHEe JKUBYIIUX BHJOB OPraHU3MOB MOXKHO BCTPETHThH TeX,
KOTOpbIe IPUHAMJIEKAT K TPyNIaM XHUBOTHBIX H pacTreHuii, oburaio-
mux Ha Semie y)Ke MHOIMe MHJIIHOHBI JjieT. X IpUHATO HA3hIBATEH
«KHBBIMMA HMCKOMAeMBIMH». Bce OHM IpeTeplead OYeHb MaJi0 M3MeHe-
HHH 34 JOJTHe FeoJIOTHYECKHe BIIOXHM, U ¥ BCeX Yy HUX ecThb cBoeoOpas-
Hble YepThI, Kaj)Kylquecd IPUMHTHBHBIMU B CPaBHEHHUH C BOJILIIIHH-
CTBOM COBPEMEHHBIX TPYIII PACTEHMil 1 KMBOTHBIX. O6GCyANTE BO3MONK-
Hble TPUYMHBI TAKOIO OTHOCHTEJBHOI'0 IOCTOAHCTBA.

IlogBexeHHe MTOrOB

MaTrepuaioB, 110 KOTOPBIM B TOH MM WHOM Mepe MOMHO IpocJe-
JIWTH MCTOPUIO PA3BUTHSA JKU3HM Ha 3emJe, cobpano MuHOro. OfxHaKo 1o
CHX TIOp eIé HHUKTO He CO3Jaj YHHBepCAJbHOH TeOpMU O MpUYHHAX
BCeX W3MEHEeHWH, NPOMCXOAUBIINX B KHBOTHOM M DACTUTEIBHOM MH-
pe Hamleil TaHeThl. OTH MpoGieMbI IO Cell JAeHb KAYT CBOEro Hccie-
noBarend. HeoOXoAMMBI COBMECTHBEIE YCHJINA YYEHBIX Pa3THYHBIX OT-
pacJieit, uTo6bl CO34ATH NOCTOBEPHYIO TEOPHIO O IPOMCXOKAEHIH U pas-
BUTHU KU3HH Ha 3eMIe.
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BbiBOA4bi K 'NABE 7

Bonpoc o BosHUKHOBeHMM M DasBHTHUM KUBHM HA Hamlell miaHere
MHTEPECOBAJ 4YeJOBEeKa C CaMBIX ApeBHHMX BpeméH. CymecTByer He-
CKOJIBKO THIIOTE3 O NPOMCXOMKISHUM KU3HH:

* KpeanuoHusM — GoixecTBeHHOE COTBODEHME KUBOTIO;

¢ CAMOIIPOM3BOJIbHOE 3aPOMKAEHNe — JKHEBIE OPTaHH3MBI BO3HUKA-
10T CAMONPOM3BOJBLHO M3 HEKHBOT'O BeIIecTBa;

* 'UIIOTe3a NAHCIIEDMHH — JKXM3HL 3aHECEHA Ha HAIIy JIaHeTy
H3BHE;

* FUI0Te3a GMOXMMHYECKOH SBONIONHN — JKU3Hb BOZHUKJIA B pe-
SyJIbTaTe NPOLECcCOB, MOAYUHAIOMAXCA XHMHYECKUM U (DU3HYECKIM
3aK0HAaM.

Ceifuac GombmuECTBO yUEHBIX NOAIEePXKUBAIOT I'MIIOTE3Y abHOreH-
HOT'O 3apOKJeHHUS JKUSHH B lpomecce OMOXWMUYECKOH SBOJIOMUH.

B macrosamee Bpems Henb3sm CUMTATh, YTO IpoblaeMa IPOUCXOIK-
ACHHUSA JKHU3HH DEIleHa, a MOXXHO JIMIIh I'OBODHTh, YTO MPOOJAA-
€TCA NOHMCK HamboJlee MEPCOEKTUBHBIX IyTeill eé peimeHus.

JKu3Eb, mpesae ueM OHA JOCTUIJIA COBPEMEHHOI'0 MHOTro00pasmusa,
npouuia ANMUTENBHBIH OyTh, B KOTOPOM pasiIH4aioT TPH 3Tama: Xu-
MHYeCKasd, NpeaduoIoruyecKas M OMOJOTHUECKAS BBOJIIOIHA.

3eMIsA Kak niaHeTa cymecTteyer Gonee 5 muapp mer. Eé HCTOPHA
basfieslAeTcA Ha NAATeJbHBIE IIPOMEXYTKH BPEMeHH — 3pHI. 9pu1 —
Ha MepHoAbl, IEPHOALI — HA JSMOXH.

Buonoruueckas spomonus NPOJOJIKaeTCH Ha 3eMJie yiKe OKOJO
4 mapn ner. 3a 3TO BpeMs MOSBHIOCH fecunclIeHHOE MHOKECTBO
(OpM KHBBEIX OPraHH3MOB — OT OPOKapHOT 0 YeIOoBeKa.

B macrosimee BpeMa ocHOBHEIE HU3MEeHEeHUdA, OIPOUCXOoAAINYe B 6uo-
cdepe, TaK HIM WHAYe CBASAHLI C XO3AHCTBEHHOM AeATeJbHOCTHIO
YeJI0BeKa.

_A HAas Toro 4roGbl IPOBEPHUTH, KAK BhI YCBOMJIHM MaTepHaJ
TJIaBEI, BBIMIOTHUTE TECTOBEIE 3aJaHusA B paboueit Terpagu. Ecim BoI
COMHEBaeTeCk B NPaBUJIBHOCTH CBOMX OTBETOB, MOBTOPHUTE
MaTepPHANIBI COOTBETCTBYIOIIHNX maparpados.




B3aMmmoCBA3M
opraHmM3moB
M OKpYXKalouen cpeabl

Ewé B cepeauHe XX B. cnoso

«3konorus» O6bINO U3BECTHO

TONBKO CMeuManucTamM, HO B

HacTosillee BpeMA OHO CTano

oueHb nonynspHbiM. Haubonee

yacto ero ynorpebnsior, rosops

0 HebnarononyyHoM COCTOSAHWH

OKpy’)alouweH Hac npupoasi.

WUHorpaa 3TOT TEpMHH HMCNONb3Y-

IOT B COYETAHHWM CO CNOBaAMM:

obwecrso, ceMmbsa, KyAbTypa,

3g0poBbe. ITO CBA3aHO C COCTO-

AHUEM OoKpyXxaiowen Hac Bbl Y3HAETE

cpeabl. — 00O 3KONOrMKM Kak Hayke;
— 06 3KOCHMCTEMHOW OpraHH-
3alWK XKHBOW NMPUPOAbL;
— o Buocdepe kak rnobanb-
HOHM 3KOCHCTEME M pony yeno-
BEKa B HeW;
— 06 3konoruyeckux npobe-
Max pas/IMYHOro YPOBHS.

Bbl HAYHYUTECDH

— COCTaBNSATb LENnu MUTaHus B
3IKOCHCTEMAX;
— NPOBOAWTb aHaNu3 W ja-
BaTb OUEHKY BNMAHMA hakTo-
pPOB OKpYXalowel cpepbl B
3IKOCHCTEMAX.
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§ 39. KONIOrMA KAK HAVKA

JKO0JOTHA KAaK HayKa. JKOJOTHA —
HAYKa O B3aMMOOTHOIINEHHUAX Opra-

1. Yro Takoe 3konorms? HHU3MOB MeKAy coboil U ¢ OKpyKa-
2. Kakue cpeapl XMW3HW Bam U3Be- fouieii cpenoit. CoBpeMeHHAA BKOJIO-
CTHBI? rusg — yHHBepcaJbHas, OYPHO pas-
3. Kakue 3Komnoruyeckue (haktopsi Bupapaiancd ROMMISKECARA, Hayha,
Bbl 3HaeTe? uMewInaa 6GoJIBIIOE HpaKTHYEeCcKoe

: 3HAUEHMeE /s BCeX )KuTeseil Hainei

nJaHeTHl. JKOJIOTHA — HaykKa 0y-
IYIero, ¥, BO3MOKHO, CAMO CYIIeCTBOBaHUEe UejoBeKa OyJeT 3aBHCETh
OT IIporpecca 5TOH HAYKH.

Cpensi oouTanusa opraauamoB. Cpenoil Ha3BIBAIOT BCE TO, YTO OKPY-
JKaeT JKHUBOe CYINecTBO B mpupoje. Ha 3emiie cyHIecTBYIOT YeTEIpe OC-
HOBHBIE Cpebl OOUTAHUA, OCBOCHHBIE U 3aCeJIEHHEIE OPTaHM3MAaMH. ITO
BOAHAA Cpefa, HAa3eMHO-BO3AyIIHAS, IIOYBEeHHAas M, HaKOHeI, cpexia,
obpasyemMasi caMuMu KUBBIMH opranuamMamu. IlomsaTHO, 4YTO Kamnas
M3 9THX CpeJ HMeeT CBOM CIenu(HuUYecKHe yCJI0BUA KU3HH.

Yenosusa cpeibl OKasbIBAIOT ONPEJeIEHHOE BIMAHHUE (IOJOMKUTENb-
HOe HJIH OTPHIATe/NbHOE) Ha CYIIeCTBOBAaHHEe H reorpadudyeckKoe pac-
[IpOCTPAHEHHE MKUBBIX CYIIECTB. B CBASH C BTHM YCJOBHA CPelbl pac-
CMATPHBAIOT KAK SKOJOTrHYecKHe (PaKTOpPhI.

IJronornyeckue (PaxKTopnl. JKOJOTHYecKHe (PaKTOpPbl OYEHB MHOIO-
00pasHBI KaK II0 CBOeH IIpUpOJie, TAK M II0 BO3AEHCTBHIO HA JKHUBBHIE Op-
raHu3MBI. ¥ CJIOBHO Bce (paxKTOphl cpelbl NOoJApasfedlT HA TPH OCHOB-
HBIe TPynnbl: adbuoTuyeckue, OMOTHYECKHEe M aHTPOIOTeHHEIE.

AbuoTuueckne (PaKTOpPBI — 3TO KOMIIOHEHTHI W ABJIEHHA HEMKHBOH
npupoiasl. OcofeHHO cpear HHUX BBLAEJSIOT ABe IPYIIIBI: KJIXMaTHdec-
Kue GaKTopsl (COMHEYHBIN CBET, TEMIepaTypa, BIa)XHOCTh) U MeCTHBIe
daxropel (penved, cBOMCTBA IOYBBI, COJIEHOCTH, TEeUEHHS, BeTep, pa-
OUamuA U T. 4.). Bce OHM MOTYT BJIHMATH HA OPraHM3MBI IIPAMO, T. €.
HeIocpe[CTBeHHO, HAIPpUMep CBeT HJIH TeIlIo, Jub0 KOCBeHHO, HaIpH-
Mep penbed, KOTopbii 00yCJIOBIHBaET JelicTBHe IPAMBIX (PAKTOPOB —
OCBEILIEHHOCTH, YBJajKHEHHd, BeTpa H AP.

Buornueckue ¢paKToOpsl — 3TO BCEBO3MOMHBIE (DOPMBI BIHAHUA MU~
BBIX OPraHM3MOB APYr Ha JApyra (HampuMep, ONBLIeHHe HACEKOMBIMH
pacTeHHil, KOHKYPeHIUsd, MoeJaHue OJHHUX OPraHM3MOB APYTHMH, IIa-
pasuTuU3M) U Ha cpeAy. BHoTHMYecKHe B3AMMOOTHOIIEHWs HMEIOT Ypes-
BBIYAMHO CJOKHBIA M cBOoeoOpasHBIM XapakKTep M TaKKe MOTYT OBITh
NPAMBIMH ¥ KOCBEHHBIMH.
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AnTponoresssie (QaKTOPBI — 3T0 Bece Te QOPMBI JAEeATEIHLHOCTH Ue-
JIOBEKA, KOTOphIe BO3JeHCTBYIOT HA €CTEeCTBEHHYIO IPUPOAHYIO cpexny,
W3MEeHAd VCJI0BHA 0OMTAHHUSA KUBHIX OPraHM3MOB, HJIH HEIOCpPe[CTBEH-
HO BJIHAKT Ha OTAeJIbHBIE BHIBIL pECTeHHﬁ H HHBOTHBIX.

B c¢BOIO ouepenr OPraHMBMEBI CAMH MOI'YT OKAas3bIBATh BIHAHHE HAa
VCIOBHS CBOEro CyllecTBOBaHWA. Hampumep, Haludue PacTHUTEJIBHOIO
IIOKPOBa CMATYAET CyTOYHBIe KosiefaHUs TeMIlepaTyphl BOJIM3H MOBEPX-
HOCTH 3eMJjH (1107 IOJIOTOM Jieca MJIHM TpaBbl), BIHUAET HA CTPYKTYPY H
XMMHUYECKHI COCTaB IIOYB.

Bce uMelomueca B IPHPOAE dKOJOTMYECKHe (AKTOPHI BO3/EHCTBYIOT
HA KMU3HB OPraHM3MOB IIO-PA3HOMY M MMEIOT Pas3jIHYHYI CTEeIeHb Bax-
HOCTH [JI PAasHBIX BHUJOB.

K umcny mambosiee MHTEHCHBHO AeHCTBYOIIHX AHTPONOreHHBIX (akx-
TOPOB MOYKHO OTHECTH 3arpasHeHHe aTMoc(epbl, BOZOEMOB M IIOBEPX-
HOCTH CYIIM OTXOJAMH IPOMBIINJIEHHOTO IIPOM3BOJICTBA, BHIPYOKY Jie-
COB, OKA3LIBAIOIIYI0 BAMAHHE HA COCTOAHWE IIOUBBI M DEXKHM BOJOE-
MOB, HWHTEHCHBHBIH BBIDAC CKOTA, IPUBOAANIMNA K HapPYIIEHHIO
OMOTHUECKUX CBA3eH B JYrOBBIX 3KOCHCTEMAaX, PACHAIIKY 3eMeJb,
CTPOUTENBCTBO THAPOTEXHUYECKHUX COOPY:KEHHH H Ip.

Mosa naboparTopun

Hayuenne npucnocofeHHH OPraHM3MOB K ONpeXeNéHHO
cpene o6umTaHua (Ha KOHKPETHBIX NpHMepax)

1. PaccmoTpuTe TPEX IpejcTaBUTellel MKHMBOTHOI'O MHpa: Ha-
3eMHOe MJIeKOIHTalomlee, OTuily U puioy. Ilpu srom:

a) orMerhTe OCOGEHHOCTH BHENIHETrO CTPOEHHA IIpelaraeMbIX
JKHUBOTHBIX, CBfA3aHHBIE CO cpefoil obuTaHuUdA;

6) BCIOMHHTE, KaxKue OCOOEHHOCTHM BHYTPEHHEro CTPOeHHA
BTUX OPraHM3MOB MOYKHO paccMaTpHBaTh Kak Ipucmocobiie-
HUe K OIpeleléHHO# cpele oOUTaHHA.

2. PaccMoTpuTe TPEX IIpeAcTaBHUTeJIell DaCTHTEJIBHOTIO MHpAa:
KcepodUT CYKKYJIeHT (KakTyc, anoa), ruapobur (smozes),
rurpod@UT — JKHUBYIUH IPHA NOBBIMIEHHOH BJIAYKHOCTH IIOU-
Bbl UM BO3AyXa (mamopoTHUK, MOHcTepa). Ilpu atom:

a) ormeTbTe OCODEHHOCTH BHENIHEro CTPOEeHHMS, XapaKTepHEIe
IJIA 3THX PACTeHHIT;

6) BCIIOMHHTe, KaxKue O0COOeHHOCTH BHYTPEHHEro CTDPOeHHuHA
IpejJiaraeMblX DACTEHUI CBA3AHBLI C YCIOBHAMH OOMTAHHA.

3. CpenaiiTe BBIBOJ.
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Ona Toro uyrobel oara paGora GbLia npozgesnaHa a@dEKTHBHO U BBl
AOCTUINIH MaKCUMAJbHOTO pPe3yabTaTa, HAYHHTE IOATOTOBKY 3apa-
Hee. BammarensHO mpoumTaiiTe pasmesn «OpraEusanusa paGoTsl Hazg
y4e6HBIMU mpoexkTamMu» B IIpmmosxenun (c. 188).

&s

Temsl a1 MOAroTOBKM K MpoeKTYy

1. Bxaax Beigaoomuxca yuénsix (M. B. Jlomorocora, ¥O. JIu6u-
xa, A. JI. JlaByasbe, B. 1. Bepuazckoro) B Pa3BHTHEe IpeacTaBJie-
HUl 0 6uocdepe.

o AW P W G TR A LW e
3konorvs Kak Hayka

IloaroroBka K mpoexTy
B koHue yueGHOro roza BaM NpeACTOMT 3aIUTa IPOEKTA Ha
TeMy «BsauMocBasu OpraHM3MOB U OKDY’KAalOmell Cpexs».

Bmecre ¢ yumremem pacnmpezenmTe TeMBI AJNIA MOATOTOBKH K
OPOeKTy, ompejesiuTe GopMy, BpeMA M MECTO HPOBENeHHS 3a-
IUTBEI IPOEKTa. ¥ n00HO# (opMO#l 3auUTHEI MPOEKTAa ABIAETCS
KOH(EepeHI .

Horoeopurecs 0 (hopmaTe 3aImUTHI IPOEKTA — B KAKO dop-
Me (HanpuMmep, 3JeKTPOHHBIE NPE3eHTAIMH) ¥ B KaKOH Iocie-
AOBATeJBHOCTH OyAayT uATH HOKAaabl u obcyskaenme. Obasa-
TeJIbHO YCTAHOBHUTE PErjIaMeHT — BpeMs, OTBeAEHHOe Ha IOK-
Jazn (Hampumep, 5 MHUHYT KaKIOMY BBICTYNIAIOIEMY) B 00CY-
AeHue (Hanpumep, 10 mumyT).

Pemrure, kaxyio murbopmamuio o KOH()epeHIMH BEI PACIPOCT-
paHHTe (HaupuUMep, Uepe3 IIKOJBHYIO raseTy WJIN HHTEpHeT
CaiiT) ¥ KaKuX rocreil npuriacure (yYeHHKOB APYTHUX KJACCOB,
yuauTeseii, pogurenei u T. 1.).

Pemmure, kakme pexjaMHEIE MaTePHANbl MOMMKHEI MOJIYYHUTH
YYaCTHHKH M I'OCTH KOH()EPeHOUH M KaK Jydlle 3aBepIIUTh
MeponpuaATHe. MoxHo clesnars obuue $oTO, peKIaMHbIE JHC-
TOBKH HJIH GYKJEeTHI.

Bmecre ¢ yumrenem pacnpemenwTe POIHM — OTBETCTBEHHBIH 3a
COOMI0/ieHNe CPOKOB BHINOJHEHNA MEPONPHATHI Ha KayJoM aTa-
ne IpoeKTa (MeHeIKep IPOEeKTa), BeAYIIMi KOH(EPEHIUH, TOK-
JaJUUKH 110 TeMaM (B MOATOTOBKE OZHOIO JOKJAAa MOTYT ydacT-
BOBATh HECKOJBLKO YeJIOBEK), COAOKJIANYMKH, TOTOBAIINE KODOT-
KHe BRICTYIUIEHHUA K OOCYX/IeHHIO, OTBETCTBEHHEIe 3a HMH(OpPMa-
LU0 O IpOeKTe M HpHUIJallleHusa (MeAnaMeHeIxep), 3a obecmeye-
HHUe Heo0XoauMOH TeXHUKOH (Hampumep, IPOEKTOD OJIA TIpeseH-
Tanuu) ¥ (QOTOCHEMKH, 38 WSrOTOBJIEHHME DEKJIAMHBIX MaTepua-
JIoB. PaboraiiTe B mapax wim rpynmax.

lIpu oTkpeITHH Bexymuii 00A3aTENLHO IPUBETCTBYET YYaCTHH-
KOB H rocTeil KOH()EpeHIIUHN, a B 3aKJIIOUEHHE Oiarogapur Bcex
BHECIIMX CBOif BKJIaJ B eé ycmemHoe mpoBeneHne. O6S3aTesb-
HO nobJarojjapure CBOEro yumreJs!
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2. Dxonorvdeckue (paxTopbl ¥ HX BIHAHHE HA OPraHHU3MBI.

3. AjanTanuu HACEKOMBIX (MiM ApPYro#f rpynnsl OpPraHM3MOB) K
Ce30HHEIM HM3MEHEHUAM B IIPHUPOJE.

4. KoMHATHBIN aKBApMYM KaK MOJeJbk 3KOCHCTEeMBI.

TepMuH axos02us ObLI mpeasioxken B 1866 r. HeMenmKUM fmoJsioromM
Opucrom Texxenem (1834—1919). On oOpasoBaH OT ABYX I'DEUECKUX
cnoB: oikos — moM, JKHAMINE, PoAHMHA M logos — Hayka, O3HAYAIO-
UX JOCTIOBHO «HayKa o MecrooOuTaHum». J. I'eKKeJb OTHOCHJ KO-
JIOTHIO K GUOJOTHYECKMM HayKaM M Haykam o npupoge. MMeHHO aTH
HAYK¥W 3aHUMAIOTCA H3yYeHHUEM BCEX CTODOH JKH3HM OPraHU3MOB.

B kauyecTBe CaMOCTOSATENBHOH HAYKH 2KoJOrus chopmMupoBaiach
mumb B XX B., XoTa (akTsl, cocTaBasonue eé cojep:xaHue, ¢ 1aB-
HUX BpeMEH NPHBJIEKAIN BHUMAaHWe desjoBeKa. [l yJOBIETBOPEHUS
cBomx moTpebHOCTell B BoZe, MHINE, YUCTOM BO3AYyXe UYeJNOBEKY HaLo
3HATH, KAK VCTPOeHA M KaK (PYHKIMOHUDYeT OKpyXxamllad ero mnpu-
pozia. DKOIOrMs Kak pas U MaydyaeT 3THU NPOOIEeMBI.

Bo Bropoii monosuHe XX cTONETHA IPOUCXOANUT CBOEro poja «dKo-
JoTM3anuA» BCEil COBPEMEHHOM HAYKH. JTO CBA3AHO C OCOZHAHMEM
OrPOMHO POJIM DKOJOTHYECKMX 3HAHWII, ¢ IOHMMAHUEM TOTO, 4TO Je-
ATeIbHOCTL YEJIOBEKA 3a4YacTyi0 He IIPOCTO HAHOCHT BpeJ OKPYXKAaIo-
meii cpene, HO M, BO3/leHCTBYs Ha Heé HeraTUBHO, H3MeHAA YCJIOBHUA
JKUSHM Jofeil, yrpoXaeT caMoMy CYIIECTBOBAHHMIO YeJIOBEYeCcTBa.

Yro Takoe 3Konorudeckue akropbi? Kakue 0 Jkonorus. o

rpynnel 3KONOrM4eckMx (HakTopoe Bam Cpena
W3BECTHbI? obutaHns.
Kakue cpefibl 0BuUTaHus OpraHW3MOB BaM U3BECTHBI? Jkonoru4veckue

¢haxkTopebl.

NokaxwuTe, 4T0 cpega obwTaHus OkasbiBaer w
BAUAHME HAa CTPOEHME U XWU3HeAeATenbHOCTb opra-

HW3Ma.

TloyeMy SKOJOTMYECKHe 3HAHUSA HEOOXOAMMBI KaKAO-
' My ujeny oGmecrsa? ; :
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§ 40. BAMAHME 3KOJIOMMUYECKMX ®AKTOPOB
HA OPrAHM3MbI

Bimanaue skonorudeckux ¢axropos
Ha opraHu3Mbl. TolepaHTHOCTS.

1. H1o u3yyaer skonorus? EcTecTBeHHO, 4YTO y OpraHmaMoOB,
2. KakoBa ponib 3KONOrMM B HacTo- | KHMBYIIMX B OIpeNeJEHHON cpeie,
fAlllee BpeMsa W novyemy eé Heob- BeIpDA0ATHIBAIOTCA CcHenHDUYeCKHe
XOAMMO M3y4aTh? IpucIoco0JeHUA K SKOJOIHYEeCKHUM

VCJIOBHAM HMMEHHO 3TOH cpefsl.

OpHako pasHble OPraHM3MBI 06-
JIafal0T PasHOH ToJiepaHTHOCTEIO (nar. tolerantia — TepHoeHne) —
CIOCOOHOCTRIO OPraHM3MOB BHIZEPIKHUBATH M3MEHEHUS VCIOBHH >KHU3HH
(Hanpumep, KoJeOaHHUA TeMIIepaTypPhI). ITO OUEHB BAXKHOE CBOMCTBO K-
BOTO, IIO3BOJIAIONIEE NPUCIOCAOIMBATHECA K H3MEHSAIOIIAMCH YCIOBHAM.

JIxoGoii sromormueckmii (pakTOP MMeeT OIpeneIEHHBIE npeneasl I10-
JIOFKHUTENbHOTO BIUAHHUA HAa OpPraHM3Mbl. Hampumep, opraEmaM MoKeT
NOrM6HYTE KaK OT CIMIIKOM HHU3KOH, TAK M OT CAHIIKOM BbICOKOM
TemnepaTtypel. Ha rpaduke TonepaHTHOCTE OOGBIYHO IpEACTABICHA B
BHJle CHMMETPHYHOH KpuBOil (puc. 50), KOTOPYIO HA3LIBAIOT Kpueou
moanepanmuocmu. IlonoxeHne BepIIMHBI KPHUBOI YKA3LIBAET OIITH-
MaJbHEIE (HAWTydINue) YCIOBHUA IO DTOMY (haxTopy mnmA ocobeir man-
HOTO BHZA.

M5 ocoGeit HEKOTOPBHIX BHAOB XapaKTePHEI KPUBBIE C OUEHb OCTDEI-
Mu nukamu (puc. 50, a). 910 o3HauaeT, UTO AMAMIAZ0H VCJIOBHI HOP-
MaJBHOI'O CYINEeCTBOBAHMA NAHHOTO BHJAA O4YeHb y30K. IlosoruHe KpuBbIE
COOTBETCTBYIOT IIHPOKOMY AHANA30HY ToJepaHTHOCTH (puc. 50, 6).
OprasusMbl ¢ MIMPOKMMH rDAHUIAMM YCTONYHBOCTH, KOHEYHO, MMET
IIaHCEl Ha 0oslee mIMpOKOe pacmpocrpaHeHue. OJHAKO IIUPOKHe rpa-
HUIBI 110 OLHOMY (aKTOPY BOBCE He O3HAYAIOT INMPOKMX TPAHMIL IO
OcTanpHBIM (hakropaM. Hampumep, MHOrMe 3eMHOBOZHBIE MOI'YT BEI-
AEPHKUBATE 3HAYHTE/ILHEIE KOJIeOAHUA TeMIIePATypPhl, HO HE IEePEeHOCAT
Jaxe KPaAaTKOBPEMEHHOI'O BBICBIXAHHA KOMKH.

JlumuTupyromue pakTopel. YCTaHOBIEHO, UTO VCIEINHYIO KHU3Heme-
ATEIBHOCTL OPraHM3Ma OTPAHMYMBAET SKOJIOTHYECKHH (DaKTOp, KOJH-
YecTBO M Ka4YecTBO KOTOPOro GJH3KHM K MHHUMYMY, HEOOXOAUMOMY Op-
raguamy. Ecim B mouse mocTaTouHO asora, thochopa ¥ Apyrux MmHe-
PaJbHBIX BEIIEeCTB, HO He XBaTaeT Kajlud, pacTeHue OyneT pasBUBATHCS
TOJIBKO AO Te€X IOP, IIOKA HEe YCBOMT BeCh KaJiHii. M3BECTHO, UTO H3-
OBITOK KaKOTO-THOO JKOJOTHUECKOro (aKTOpa MOMKeT OBITh TAK IKe
BpeJleH, KaK W ero HeJOCTAaTOK, T. e. BCE XOpouo B Mepy. PaKTopsl,
CAEPXHMBAIOIINE DPA3BHTHE OPraHH3MOB H3-3a WX HEIOCTATKA WJIM H3-
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OBITKA [0 CPABHEHHIO C IOTPes-
HOCTSAMM, HASLIBAIOT JUMUTHPY- 4
FOIMMHM. a 6 a

Ananranusa OpPraHM3MOB.
Ilpomecc m pea3ynabTAT IPHCIO-
cobIeHnA OPraHU3MOB K YCJIO-
BHAM OKPYKaIOIIeil cpeabl Ha-
spiBatoT azanrtanumeit. Haubosee >
HArJIALHBIMHA MOXKHO CUYHUTATH MHTEHCUBHOCTL PasBuTus ¢aKTopa
Mmopgponozuneckue adanmayuu,
T. e. 0coOOEHHOCTH BHEIIHEro
CTPOEHHUSA PACTeHUH M MHMHBOT-
HBIX.

CooTBeTCTBHE OpraHus3Ma H
cpenbl 0coBeHHO OTYETIHBO IIPOCTIEKHUBAETCS DU O3HAKOMJIIEHHH C pe-
AKIMAMH eé oburareneil Ha MUKINYeCKHe H3MEHEHWs BHEIIHUX YCJO-
puit. CMeHa BpeMéH roja SABIAETCA MePHOAHYECKH IOBTOPAMIIUMCH
(IMKIMUeCKMM) M3MEHeHHeM, TaK Ke KaK M II004YepéJHOe HACTyILIe-
HHE TO TEMHOro, TO CBETJIOTO BpeMEHH CYTOK HJIH IPUJIWBA U OTJIHEBA.

MHOrOKpaTHOe BO3AeHCTBHE IUKINUYECKMX H3MeHeHUN IPHUBOTUT K
BOSHUKHOBEHMIO IIMKJIUUECKHX ocobeHHOCTe!l obpasa >XKM3HH. TaKOBEI,
HaANpUMep, exerojHoe cOpacklBaHHMe JHMCTBBEI JHCTONAAHBIMH AePEeBbs-
MM, Ce30HHBII IIMKJ N3MEHEHHA I'yCTOThl MeXa Yy MJIeKONUTAOIHX 1 AD.

PasnuuHble OPraHU3Mbl 10-PAa3HOMY PearupyrT Ha Ce30HHBIe H3Me-
HeHMA KiauMaTa. MeJIKHe MIEKOIHUTAIIINe, HANPUMED IMOJEBKU U Jec-
Hble MBIITH, 3UMYIOT, BIAJad B COAYKY H OpAYack B YKPOMHBIX MeC-
rax. KpynHble MIEeKONHUTAIONME IIOCTYNAIOT WHaYe: HA M3MEHEHUe yC-
JIOBMH CyIIeCTBOBAHHUS OHHM OTBEYAlOT H3MEHEeHHeM CTeleHH
TeNJOU3ONANMHA TeJa. Y >KMBOTHBIX, OOMTAKIINX B YyCIOBUAX CypPOBOH
BMMBI, K HACTYILIEHHUIO XOJIOJOB MeX TyCTeeT, YBEeJIHUYHBAeTCHA ero AJu-
Ha. B paze ciy4aeB MeHSeTCA M OKPacKa, Kak 3TO IPOMCXOAMUT, HaI-
puMep, vy saitna-6enaka. Takue npucnocobieHusi IOMOTAIOT KUBOTHBIM
He TOJNBKO Oepeubcd OT XO0J04a, HO M MAaCKHPOBATHCA OT Bparos.

M3 cesoHHBIX H3MeHeHHI o0pasa XM3HU LINPOKO PACIpPOCTPaHEH-
HBIM OpucrnocobieHueM K HeDJIaronpuMATHBIM YCIOBUAM Y MHOTHX
JKUBOTHBIX ABJAIOTCA MUTDALMYU, WK IepeMelieHuda. ITO MOTyT OBITH
NepeMellleHUsA B HOBHIe yOerKHINla MM MACCOBBIE IiepecesleHHd B HHEBI
KAUMaTHUecKue o0JacTH (Hampumep, €KEeroAHBIe IepeJIETHI IMITHIL
H T. O.).

PacTenus M NPHKPEIIEHHbIE JKHBOTHBIE (HanmpuMep, KOpaJiaoBble
MOMUNELI) TepeMelaThcd, KOHeYHO, He MOTYT, 3aTO HMEHHO y 3THX Op-
raHM3MOB Ce30HHBIE W3MEeHeHHA IpoABJAKTcA Hambonee sapko. Hexo-

Puc. 50. KpuBble TONepaHTHOCTU: C Y3KUM
(a) n wupokum (6) AmanasoHoMm Tone-
paHTHOCTK




o LW W P W Qe N e LW e e

BnusHme 3konorumyeckux (akTopos Ha opraHu3Mbl

TOPBIE DACTEHHA, KHUBYLIHE B 3aCylLJIMBBIX paiioHax, o6pasyioT B Te-
YeHHEe OHOr0 rofila TPHU HOKOJIEHHS JIMCTHEB, NMPHYEM JHCTBA KaKJ0-
IO IIOKOJIEHHS 00/1aJal0T CBOMM XapaKTePHBIM CTDOEHHEeM. Y HEKOTO-
PBIX M3 HHX BO BpeM# BJIQXKHOIO ce30oHa o6pasylOTCs CpPaBHUTEILHO
KpynHbIe JUCThA. Bo Bpems Gojee 3aCyluUIMBOro ce3oHa OHHM OIAfaloT,
4 Ha CMEHY MM OPHUXOAAT MeJKHe JIMCThA, MIH delnyikun. MHorga mc-
Ue3aeT U TaKadA JIMCTBA, & pacTeHHe NMPOBOAUT HauboJiee 3aCYIIIMBEIN
NEePHOJ JHUIIL C 3€JIEHBIMH CTeOJIAMHU Ia KOoJuKkaMH. Tak NIPOUCXOLHT,
HaIpPHMED, ¥ MOJOYAEeRB.

OcobrIiM npucmocobiieHHeM K HeOJIaronpuATHEIM YCAOBHAM ABIAETCH
aHabuo3 — COCTOSHHE OPraHM3Ma, IIPH KOTOPOM JKH3HEeHHBIE npomec-
Cbl HACTOJIBKO 3aMeJJIAIOTCH, YTO OTCYTCTBYIOT BCE€ BHAMMBIE IPH3HAKN
HU3HU. Taxoe cocTofAHMe XapaKTepHO MJIA CIOP, CYXHX CeMSH, O HOK-
JIETOYHBLIX OPTraHM3MOB, HEKOTODBIX YepBeii, YJIEeHMCTOHOTMX, 3€MHOBOJ-
HbIX. B cocrosmmm amabuosa opraHU3MBI MOIYT MEPEHOCHTD KpaiiHe
HeOJIaronpuATHLEIE YCJIOBUs, HaIpUMep IIyOOKoe IIpoMep3aHue.

NMon naGoparopusn

Crpoenme pacrenmii B CBA3M ¢ yCIOBHAMM SKM3HU

Hayunre BHellHee CTpPOeHWEe pAaCTEHHH (kakTyec, amos, ru-
buckyc, Geronus, numepyc, Kaiaa, HalOPOTHHUK, BAJIMCHE-
pu#, anoaes u Ap.). OrMersTe 0COGEHHOCTH WX CTPOEHMS.
C uem oHm cBsazanbl? K KakUM YCAOBHAM KU3HU IIPUCIO-
CcO0JIeHO KaiKJ0oe M3 3THX pacTeHHit?

ITpurorosbre MHKpOIpenapaTsl MONEpPEYHBIX CPE30B yYacTeil
pacTeHH:

noMecTuTe 00beKT (JmcT, crebens, KOPeHb) B pacllen Ky6u-
Ka Kaprodens WM [IeHOILIACTAa;

KOCBIM CKOJIB3AILIUM JBHXKEHUEM JIe3BHHA clejiaiiTe cpea Ta-
KOro KyOmKa BMecTe ¢ O0BEKTOM (Cpes3 JOJKeH OBITH Kak
MOKHO TOHbIIIE, IPO3PAYHBIM, ILIOMIAJbI0 B HECKOJBKO MM>);
OONyYeHHBIN CPe3 MepeHecuTe Ha KOHUMKEe PenapoBaIbHON
HIJIBl B KAILJII0 BOALI HA IPEIMETHOM CTeKJIe;

KallHUTe Ha Cpe3 pacTBop (hIoporiamiuHa, dyeped 1,5 mun
OTTAHHUTE DACTBOP (UIABTPOBANIBHOH 6GyMaroi m mobapbTe
1—2 xanam KOHUNEHTPUDPOBAHHOM COJAHON KHMCIOTHI. (Ilpu
paboTe ¢ KHMCJIOTOH clenyer coGIOIATH OCTOPOKHOCTH!);
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B3AMMOCBSA3M OPFAHW3MOB U OKPYXXAIOLLIEW CPELIbI

B 3aBHCHMOCTH OT chIOBHﬁ JKH3HH

« T1oOcje TIOKPACHEHWS OJpEeBeCHEBINMX 000JI0YeK CHOBA OTTH-
HHUTe peaKTHB (pUIbLTPOBAJIbHOH OyMaroil, HaHecuTe Ha Cpes
1—2 xamu IJIHIepuHa;
. HakpoiTe 00BEKT NOKDOBHBIM CTEKJIOM H H3ydauTe IOA
MHEPOCKOIIOM.
Ina uaydeHUs AHATOMHYECKOrO CTPOEHHMA MOKHO HCIOJB30-
BATEH I'OTOBEIE MHUKPOIIpeIapaThl.
3. PaccMoTpuTe MHMKpOIpenapaTrsl, obpamias BHMMaHHWEe Ha
[IpU3HAKH, yKasaHHble B Tabnume. PesyasTarhl HCCIE0BA
HHS 3aHeCHuTe B TabIHUILy.

OcoGeHHOCTH AHATOMMYECKOT0 CTPOEHHS PacTeHHH

HaszpaHuAa
pacTeHuu

AHaToMAYecKas XapaKTePHCTHKA PacTeHWil

Tonmuaa
NOKPOBHOM
THKAHH

PassutHe
MeXaHWdec-
KOH TKaHH

dopma U
pacmoJioxe-
HHE KJIeTOK

OCHOBHOM

Hanunune
H pacunojo-
JKeHHe
YCTBUI],

¥YcaoBua
o0uTaHuA

TEKaHH

4. CpenaiiTe BBIBOZ.

T

Yrto Takoe TONepaHTHOCTL? YTO xapaKTepusy-
eT KpWBas TONepaHTHOCTA?

O

Yto Takoe afjantauma’ Kakylo ponb OHa Wrpaet B
KW3HW OpraHuama?

MNpuBeaWTe NpUMEPLI aaanTauvin XWBOTHBIX W pac-
TEHWUA, XMBYLLMX B YCNOBUAX MYCTBIHW.

NOAYMAWTE! |

TonepaHT- o
HOCTb.
Jlumutupyrowme
¢haKkTopbil.
Apantauus.
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§ 41. 3KOJIOrMYECKAA HMILUA

Mectoo6uTanne oprammama. Bl
8Haere, 4yro OYyphIi MenBenb oburTa-
1. Y10 Takoe MectoobuTtaHue? _ eT B Jecax, a Oeanlii MenBenb xu-
2. Y70 Takoe nuuieBas Lenb? Bér Ha CeBepe cpefu JBZOB M CHe-
3. Y70 Takoe KOHKypeHLus? roe. Kamaprii moHMMaeT, YTO 3THX
JKMBOTHBIX MBI He BCTPETHM B Iyc-
TBIHE, a BOT BepOJOJ — KUTEIb
OyCTEIHB. MBI MOK€M IOBODUTEH O PACTEHHAX M KUBOTHBIX JIecoB, CTe-
meif, MOpe# W T. 4., APYTUMH CJIOBAMH, O MECTOOGHTAHUIX Opra”ma-
mMoB. Korpga B skosorum mcemonbsyior repmun «MecToOOHUTaAHuEe», TO
[IOAPa3yMeBAIOT MeCTO, Ile JKMBET OPraHM3M, ero «amapecs.

JKoJOTHYeCKada HHmA. B mpHupoae Ha oXHON M TOH ke TePPUTOPHUH
OGHTAIOT COTHM IPYNN OPraHW3MOB PasdHbIX BHIOB. Mbi 3HaeM, d9TO
OPTaHH3MbI BeNYT JKECTKYI0 KOHKYDEHTHYI0 GODBOY Meskay coboii, a
VIKHUBAIOTCA Giarogaps TOMy, UTO 3aHMMAIOT DASHEIE HKOJOTHYECKHE
HUIIIH.

IKOJIOrMYecKas HUIIA OIpPefesIseTCs COBOKYIIHOCTBIO BCEX MXH3HEH-
HBIX YCJIOBHH, HEOOXOAMMEIX AJIS CYHNIECTBOBAHUSA TOTO MM WHOTO BH-
Aad, a TaKKe ero poJibio B OHoJOrHMUecKoM coodmiectBe. MOMKHO CKa-
3aTb, UTO HUIIA — «mpodeccus» opranmama. Tak, KeHrypy, seGpa u
0HB0H OOMTAIOT HA PA3SHBIX KOHTHHEHTAX, HO 3aHHMAIOT CXOIHEIE HH-
o1 Ha OpocTOopax cremeii. B To ke BpemMs TpaBOsifHEBIE KU BOTHEIE,
ofuTamIMe B OJHOM MecTe, MOTYT 3aHMMATE PasInYHBIE DKOJIOTHYEC-
Kne HuM, moejas TpaBy Ha pasHo#t Beicore. Hampumep, B adpu-
KAHCKHX CaBaHHAX KONBITHBIE HMCIOJB3YIOT MACTOUIIHEIE KOPMAa IIO-
PasHOMY: 3e0pHI OODEIBAIOT BEPXYUIKH TPAB, AHTHIONbI THY IOeNaroT
onpejel€HHbIE BUABI PACTEHWH, rasesy BBIMAIBLIBAIOT TOABKO HUIKHE
TPaBBI, 8 AHTHJIOILL TOOH KOPMATCA BBICOKHMHN CTEOIaMI,

IKOJIOTHYECKHe HUIIHA COBMECTHO JKHBYIIUX BHIOB MOT'YT YaCTHUYHO
NIEPEKPLIBATLCA, HO MOJHOCTBIO HUKOTAa He COBIAJAKOT, TAK KAK IpH
9TOM OAMH BHJ OyJeT BHITECHATHL ApPyroi. Tax, npH COBMECTHOM O0u-
TaHMM JBYX NONYJANHHA — cepoit M 4EPHOH KphIc — cepsle KPbICEI
BBITECHAIOT YEDHBIX.

OnuE ¥ TOT )Ke BUA B pasHble IEPHOILI Pa3BHTHsA MOMKET 3aHMMATEH
Pas/iMuHbIe JKOJOTUYEeCKHe HWIIH. HanpnMep, rOJIOBACTUK IIHTaAEeTCH
PaCTUTEJIBHOH IHINEH, a B3pocaas JArYOIKA — TUIIHTHOE NJOTOAIHOE
KHUBOTHOE, IIO3TOMY MX HHMIIH Pasju4Hbl (puc. 51).

Onso u TO ke MecTOOBHTAHHE CONEPXUT MHOMKEeCTBO Huin. Kaykaprii
BHJ 3aHUMAaET CBOIO COOCTBEHHYIO HWILY, OTBOSBAHHYIO Y APYTHX B XO-
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Puc. 51. 3konornyeckme HWLWWK ronoBacTuka WU NAryLwKn

e KOHKYPeHTHO! 00phObl. Takas clenuanusamyud OPraHu3MOB I103BOJISA-
eT UM, C OJHOH CTOPOHEI, HauboJiee MOJHO WUCIIOJL30BATE BCE IPUTOHOE
IUIA KU3HW IIPOCTPAHCTBO M MCTOYHWKH IHINH, a C APYrod — QyHK-
IUOHUPOBATE Ha 0Jiaro Bcero coobimecTBa. B ciaydae mMcue3HOBEHHMA BH-
Ia M0 KakuM-JIH60 MPUUYHHAM €r0 SKOJIOTHYECKYI0 HUITY PaHO WK O3~
HO 3aiiMéT Apyro# BHJ, BBINOJHAIONMA Te Ke QYHKIHH B coobllecTse.

Moa naGoparopun

Onucanue 3K0JOrHYECKON HHIIN OpPraHu3Ma

1. Bribeputre 2—3 XOpolIO M3BECTHBIX OPraHHU3MA.
2. ONumnTe SKOJOTHYECKYIO HHUINY A KaI0T0o OprasusMa,
YKa3aB He MeHee 4eTBhIPEX (haKTOPOB cpeasl (TeMIepaTypy,
OCBEIIéHHOCTh, BJIAXKHOCTB, ILJIOJAOPOJAUE, IMHUINEBOH pecypc

u Ip.).

YeM pasnuyaloTca NOHATUS «MecToobuTaHue» 0 Mecto- o
W «3KONOrMYecKas HuLa»? oburaHue.

MoryT nu pa3sHble BWAbLI 3aHWUMaTbk OfHY 3KONOru- SKonoru4yeckas
YeCKYl HULWY? Hulua.
MoxeT N1 OauH BU 3aHUMaTb PasHble 3Konoruyec-
Kue Huwn? OT Yero 370 3aBUCUT?

Kakoe 3HayeHWe WMEelT 3KONOTUYECKME HMLIM B
KM3HW coobulecTBa?

G TSPV R S8 MOKHO JIM [0 KPHUBOM TOJEPAHTHOCTH CYAUTH 00 KO-
JOrMYecKOoH HUIle JAHHOTO opranuaMa?
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§ 42. CTPYKTYPA NONynALMnA

Iomynanuei Ha3BIBAIOT COBOKYII-
HOCTBL Oco0eil OZHOro BHA, 3aHAMA-
IOMHX OIPefeJéHHYI0O TePPHUTOPHIO
B O0OMeHUBAIOUIMXCA TeHEeTHYECKHM
MarepuajgoM. BBHAY TOro uro xu-
BBEIE OPraHU3MBbI, BXOASAIIHE B OIHY
MNONyaAINUI0, CBOOOAHO CKpelnuBa-
I0TCA MEeXAy co0oil, MOMHO T'OBO-
PUTE O reHOQOHIE TONMYJIAIIHH.
IlomynAnuyM COCTOAT W3 OZHOBHUOBLIX OPTaHM3MOB, COBMECTHO HAa-
CeNAIIMX OIpe[eNéHHbIE YYACTKH M CBA3AHHBIX MeXAy coboH pas-
JIMYHBIMH B3AWMOOTHOIIEHHAMH, KOTOPhle 00eClIeYynBalOT UM YCTOWYM-
BO€ CyIIeCTBOBAHHEe B JaHHON IpHpogHOI cpexe. Hampumep, momnyms-
nuio 00pasyioT Bce ocobu Kapacs, OOMTAOINETr0 B HeBGOJIBIIOM O03epe,
uin Bce Oepésnl B yecy. BakHeWIIMM CBOMCTBOM HONYJNAINMH ABISET-
¢ CIOCOOHOCTE K CAMOBOCIIPOU3BOJCTBY.

HeomaoposHOCTE OPraHM3MoOB, BXOJAAIIMX B IONYIAIHIO, CO3AAET
YCHIOBHA AJsA JeHCTBHA eCTeCTBEHHOro 0TGopa, MO3TOMY MMONYJISIHA
CUHTAEeTCsA HaWMeHbIIell 3BOJIIOIMOHHON enuHHNei. Ilonmynamusa, Ta-
KuM obpasom, mnpejcrasisier cofoil HaJOPraHM3MeHHYI0 GOpMy opra-
Hu3anuu Ku3HU. MMenHo 61arogapsa QYHKIMOHUPOBAHHIO IMOMYIAIIMIA
CO3JAI0TCA YCJI0BHA, CIOCOOCTBYIOIIHE IIOAAEDMAHHIO KHU3HH. B co06-
IecTBAX Ka)Jasd IMONYIANUSA HUIPaeT OTBEJEHHYIO €l pOJib, COCTABIAS
BMECTE C MONYJIANNAMH JPYI'UX BUAOB HEKOe NPHUPOISHOE eJUHCTBO,
pasBHUBampIeeca M AeHCTBYIOIIee IO CBOMM 3aKOHAaM.

CeoiictBa nmonynsauuu. Ilonyasanus obnazaer He TOJBKO GHOJOTH-
YeCKMMHU CBOHCTBAMHU COCTABJIAKINHMX €€ OPraHu3MOB, HO U coOCTBEH-
HBEIMH, KOTOpBIE€ OPUCYINU rpynmne ocobeidr B memoMm. K TakuMm cBOI-
CTBAM OTHOCATCH, HAIpPHMEpP, POMKIAEMOCTH, CMEPTHOCTL, BO3PACTHOI
cocTaB (CTPYKTypa) M UHCIEHHOCTH OCODEH.

Haunyumum o6pasoM HONyJAUI0 KAK I'DYINY OPraHM3MOB Xapak-
TEePHU3yeT YMCIeHHOCTE — OIIpeJesIeHHOe YHMCJIO ocobeil Ha TaHHONW ILIO-
maau. IlockoJbKYy moAcYMTATE BCEX OcoOell JaHHOHM MONYJIAIIMH, Kak
IIPABHUJIO, HEBO3MOXKHO, TO AJfA ONEHKH YHCJEHHOCTH B 9KOJIOTHH IIPH-
HATO HCIIOJB30BATHE IIOHATHE «IIJIOTHOCTH NMONYJNAIIHH » . HJIOTHOCTL Imo-
NyJIAIMH — 3TO YHUCJ0 ocobeil, IPUXOAAMINXCA HA eQUHUIY ILJIOIAIN
nian 0o0béMa KU3HeHHOro mpocrpaHcTBa. Hanpumep: 500 nepesneB Ha
1 ra neca, 5 maH ocobeit xyopesnst B 1 M® Boasi, 200 Kr peiGbl Ha
1 ra moBepxHOCTH BojgoéMa. HM3aMepeHHeM NJIOTHOCTH MOJB3YIOTCA B

BCNMOMHMTE

1. Yto Takoe nomynauua?
2. MoxeT nn BUA, COCTOATb M3 Of-
HOWM nonynsauMmn?

3. KakoBa ponb nonynaumin 8 3so-
nouum?
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B3AUMOCBSI3Y OPFAHM3MOB M OKPYXXAIOLLEV CPEObI ot

TexX CAy4Yagx, KOIJa BaXKHO 3HATh AWHAMUKY MONYJISUHUM, T. €. XOA
W3MeHeHHH UHMCJIeHHOCTH BO BPEeMEHH.

PoskaaeMoCTh XapaKTEePH3yeT CIOCOOHOCTH NOOyAALNH K yBeJude:
HUIO YMCIEHHOCTH 34 CUéT pasMHOmeHud ocobeii. IloxasaTenb POKAA-
eMOCTH — 3TO YMCJIO HOBBIX ocobeil (Takske AMI], CeMAH), POAHBIIMX-
cA (BBLIYNMBIIMXCH, OTJIOXKEHHBIX) B NONYIANHUH 34 onpeeEHHbIH
IPOMEXYTOK BPEeMEeHH.

Ecau mpociefuTb CyAbOY HEKOTOPOH TPYIIIEI ocobell, POAHBIIUXCA
B OJHO M TO K€ BpeMs, MOKHO JIerKo OOHApy»XHTb, YTO HX HHCJIeH-
HOCTH B TeueHMe yKHMB3HHM HENpEepLIBHO CHUMKAETCSA B pe3ynabTaTe OTMH-
paHusA yacTH ocobeil. ITOT mpolecc HasplBAIOT CMEPTHOCTHIO. Cpepasasa
NPOAOMIKHUTENBHOCTE MKU3HU ONpeenaeTca BEJIMYUHOH CMepPTHOCTH
ocofelt B TpylIe OPraHM3MOB, MOABUBIIUXCA HA CBET B OZHOM H TOM
e rogy. Uem GoJibllle CMEPTHOCTB, T€M MEHBINIE CPeAHAA NMPOMOIKU~
TeJBLHOCTh KU3HH IPYNNBI, B HA0OOPOT.

BospacTHaa CTPYKTypa NONYJIAIHH XapaKTepu3yeTCH cpenHeN IIpo-
AOKUTENbHOCTBIO YKUSHH OPraHM3MOB ¥ COOTHOIIEHHEM HHCI€HHOCTH
(unm Guomaccel) ocobeil pPasIMYHOrO BO3pACTa. dopMupoBaHHE BO3pPA-
CTHOH CTPYKTYDPBlI NONYJIAIMM IPOMUCXOJUT B pe3ysbTare COBMECTHOIO
nmeficTBUA IIPOIECCOB PA3MHOMEHUA U CMePTHOCTH. AHaIns BO3PACTHOI
CTPYKTYpPHI [O3BOJAET IIPOTHO3HUPOBATE YHCIEHHOCTH MONyJALUN Ha
pax Gamkafiuux [OKOJEeHMil u jer, YTO INPUMEHsercs, K OpUMepy,
IS OIEHKH BO3MOXKHOCTEH IpOMBICIA puIOBI, B OXOTHHYBEM X03A1-
CTBE, B 300JOTHYECKUX HCCIIeZOBAHUAX. OcoBeHHOCTAMH BO3PACTHOH
CTPYKTYDBI OIPEAEIAIOTCA MHOTHE CBOMCTBA MOMYIALMH KAK CHCTEMBL.

B oOHOM 03epe XWBYT OKyHb, €pLi, Kapach, 0 Monynauws. 0
lwyka, nnoTea. B cocefHeM, M30IMPOBAHHOM YucneHHOCTb.

OT NepBoro Bofl0EMe 0BUTAIOT OKYHb, LiyKa, CyAaK, . MnoTtHOCTE.
nel, nnotea. CKONbKO BMAOB W CKONbKO NONynauuMi Po)kpaeMocTb.
HacensoT oba Bopgoema? : CMepTHOCTb.
Kakumu ceoicTBamu  obnapaloT  nonynsumMm? Bo3pacrHas

OxapakTepu3yiTe 3T CBOWCTBA. CTPYKTYpa.

, i MUy Iepes Havda-
i B HAUALE Ce30HA OblIo Imomede-
pBI6, a B Xofie mocyeAyiomero jxosa u3 5000
nofiMaHHEIX DI 350 OKABANHCH MEUEHBIMH?
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§ 43. THNbl B3SAMMOAERCTBMA nonynauvm
PA3HbBIX BMJOB
BCNIOMHWTE

1. Kakue Buotundeckve dakTops
Cpeabl Bam M3BECTHLI?

JKOJIOTHYECKHe B3aMMOIeHCTBHN
OPraHu3MoB. B mpupoaHnIx yciosu-
AX KaMKIbIH XHBOH OpPraHM3M KU-
BET He m30MMpOBaHHO. Ero okxpyka-

2. Kakme BuAbl  KOHKYPEHTHOM eT MHOXXECTBO JPYTHUX MPeACTaBUTE-
Bopbbbl BaM M3BECTHBI? . Jlel XWBOM npupoxsl. M Bce OHU
3. Yro Takoe cMbMO3? B3aMMOJEHCTBYIOT ADPYr € APYroM.

BsaumogmeiicTBuA MexAy OpraHma-
MaMH, a TaK)XXe BJHAHWE HUX Ha
YCIOBUA KH3HHM IPEJCTABIAIT CO00l COBOKYIHOCTE GHMOTHUECKUX
takTopoB cpenbl. Hanboree ApKO 3KOJOrHYIeCKHe B3aUMOJeHCTBUA Op-
TAHU3MOB TPOABIAKTCA B IHUIIEBBIX U NPOCTPAHCTBEHHBIX CBABAX.

Bce 6uornueckue B3auMOeHCTBUS MOMKHO paspesuTs Ha 6 rpymnm:

1) opraEuaMBI He OKA3LIBAIOT BANAHUS Apyr Ha apyra (0 0);

2) MeXAYy OpraHU3MaMy CYLIeCTBYIOT B3aWMMOBBITOJZHEIE NOJIE3HBIE
CBASH — CHMOMOTHUYECKHEe OTHOIIeHHA (+ +);

3) OTHOIIEHHSA, BpegHEIE i 00OMX OpraHusmMoB (— =)

4) OAMH W3 OPraHM3MOB mOJIyYaer BBITONY, APYTOii HCHBITBIBAET
yraeresue (+ —);

5) OJMH BHJ IOJIyYaeTr NOJNb3Y, APYroif He MCILITEIBAET Bpega (+ 0);

6) onuH Buz yreeraercs, ApYToii He H3BJIEKaeT MmOJb3H (— 0).

Tuner sxoxorMueckux B3auMomeiicTBHIL. Paccmorpum B 06mux uep-
TAX OCHOBHBIE THIILI B3aMMOJIEHCTBHIA.

Puc. 52. MyTyanuam Puc. 53. NuwaiHnk
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B npupone 4acTo BCTpeYarTCs
B3aMMOBEITOJHbBIE CBA3U, IIPH KO-
TOPBIX OPTAHU3MBI Pa3HBIX BHUI0B
[OJYyYanT O00IIHYIO IOJB3Y OT
oTux oTHOomeHuu. K aToi rpymnmne
B3aMMONOJIE3HbIX OHOTHUYECKHX
cBA3eil oTHocATCcA MHOroobpas-
HBle CHMOMOTHYECKHE OTHOIIEHHA
oprauuamoB. O6sa3aTelbHOE YCJIO-
BHe TIIONO0OHBIX OTHOIIEHUN —
COBMECTHAa#A KH3HL, OIpeJeseH-
HadA CTeleHb COXKHTEeJIbCTBA opra-
HHU3MORB. Puc. 54. XuwHaa ntyua

CobcTBeHHO cHMOHMO3 — He-
pasgelMMBle CBA3H ABYX BHIOB, IpejloJararmmue obasaTelbHOe Tec-
HOEe COKHTeJbCTBO OPraHM3MOB, MHOT/JA Jae C 3JIeMeHTAMU Iapasu-
tuama. KiaccHMyecKMM NpPHMepoM CHMOMO3a ABIAIOTCA JHINAWHUKHA
(puc. 53), mpezxcraBiadmnie co00il TeCHOe B3aMMOBBITOLHOE COMH-
TenbCcTBO rpuboB M Bomopocseii. Biaarozapa cuMO0MO3y JHINAHHUKH
DOCTUIJIM BBICOKOTO BHIOBOTO pasnoobpasusa (Gosee 20 ThIC. BHIOB)
M THOJAYYHJIU CIOCOGHOCTH XKUTH B CAMBIX CYPOBBIX YCJIOBHUAX: B IIO-
JAPHBIX 00JaCTsX, HA TOJBIX CKalax, Ha KOpe JepeBbeB, B BBICOKO-
TOPBAX.

CaMbIii IpoCcTO#l THUID CHMOHOTHUECKHX CBA3ell — npomokoonepa-
yus (bykBasbpHO: MepBHYHOE coTpyaHuyecTBo) (+ +). Ilpm aroit popme
COBMECTHOe CYIIeCTBOBAHMEe BRITOAHO AJA O00OHMX BHAOB, HO He 00s3a-
TeJBbHO ANA HHUX. [IpUMepoM TaKHX OTHOLIEHUH MOXKHO HAa3BATH
pacnpocTpaHeHHe MypaBbAMM CeMsAH HEKOTODBIX PacTeHHU jeca, OIbI-
JeHHe MYéIaMH PAasHBIX pacTeHHH. B 3THX ciaydaAx OTCYTCTBYET He-
obxoguMas TecHas CBA3b KOHKDPETHOM IIapbl IIapTHEPOB.

CuM6HOTHYECKHe OTHOIIeHHs, IIPH KOTOPBIX HaOJ/MIOfaeTcA yCTOM-
YUBOE B3AMMOBBITOJHOE COMKHTEJIBCTBO JBYX OPraHM3MOB DAa3HBIX BH-
OB, HaswIBAIOT mMymyaauzmom (+ +). Takosnl, HanpuMep, B3AUMOOT-
HOIIEHWA paKa-OTIIeIbHUKA U aKTHHHH (puc. 52) miam ysKocmenua-
JU3UPOBAHHBIX K ONBIJIEHUIO pac'reHHﬁ C OIBIIAINMMH HX BHIaAMM
HACeKOMBIX (KJeBep M ImMeab). MyTyajausM HIMPOKO PACIPOCTPAHEH B
Ipupoze.

XumandecTBo (+ —) — TaKoH TN B3aMMOOTHOINEHHH NONIYJIAIUH,
OpH KOTODPOM IIPEACTABHTEJH OJHOTO BHAA TMoeaaioT (YHHUTOMKAIT)
npencTaBuTeNeil Ipyroro, T. €. OPraHU3MBI OJHOM HONYJIAIMNH CHYKAT
NuIeil A4 OpraEu3MoB APYroi MomyJAnuyd. XHUIMHAK 0OBIYHO caM JIo-
BUT M YMEPIIBJAET CBOIO >XEPTBY, IIOCJE Uero chbejaeT eé IOJHOCTHIO




LW W G PR LW N W
Twribl B3aMMonenucTsnsa NOnynaumi PasHbIX BUAOB

160

Puc. 55. HacekomosagHaa ntuua Puc. 56. PacteHwe-napaznt
NoOBUNWKa

uiad JacTu4yHo (puc. 54). IlosToMy AN XMIHUKOB XapakTepHO OXOT-
HHU4Ybe NoBefeHHe. Ho, KpoMe XHMIIHHKOB-OXOTHHKOB, CYIIECTBYeT eIé
u GonbInas Ipynia XUIMHAKOB-coGupareneil, crnocod MUTAHUS KOTOPHIX
BaKJIIOYAeTCdA B IPOCTOM IIOHCKe M cOope moberum. TakoBwl, Hampumep,
MHOTHE HACEeKOMOAJHEIE IITHIIbI, coOHMpalIhe IIHUINY Ha 3emJe,
B TpaBe MJIH Ha JepeBbAXx (puc. 55).

INapasutusm (+ —) — aro ¢opma B3auMOCBSA3eH MeKIAY BHAAMH,
Py KOTOPOM OPraHM3MEI OJHOTO BHjAa (mapasura, moTpeburens) xKu-
BYT 3a CYET IUTATeJbHBIX BeI[eCTB HMJIHM TKAHEH OpraHusMa JIpYyroro
BHJA (X03AMHA) B TedeHHe ONpPeAeNEHHOro BpeMeHu. OGLIYHO IIApas3uT
HCIIOJNIB3YeT MHBOIO XO03AWHA HE TOJLKO KaK MCTOYHHUK IHUINH, HO H
KaK MeCTO IIOCTOAHHOI'O MM BPEMEHHOIO NPOKHBaHHA. B posu mapa-
3UTOB MOTYT BBICTYIIATh H pacTeHHA (puc. 56), U KUBOTHBIE.

Ecnu B sKojormyeckoil cucremMe jgBa uiau Gojee BHAA (HOMyIAMUH)
CO CXOOHBIMH JKOJIOTHYECKMMHU Tpe0OBAHMAMH OOGHTAIOT COBMECTHO,
MeXAy HMMH BO3HHMKAIOT B3aMMOOTHOINEHHS OTPHIIATEJBLHOTO THIIA,
KOTOpbl€ HA3BLIBAIOT KOHKYpeHuueHn (— —).

KoHxypeHTHOe B3auMoJelicTBHe MOKeT KacaThCA IPOCTPAHCTBA, IH-
LY, CBeTa, 3aBUCHUMOCTH OT XHIIHUKOB, IOJBEDKEHHOCTH 00Je3HAM H
OeHCTBHIO Pa3/HYHBIX 3KOJIOrHuecKux (paxTopoB. HeobxomumMo HMeTh
B BHAY, YTO KOHKYDEHIIMel HeJb3A CUMTATEH IIPOCTO MCIIOJB30BAHHE Op-
raHM3MaMy OJHOTO M TOTO JKe IIPUPOAHOro pecypca. O0 oTpHIlaTesb-
HOM B3aMMOJeiiCTBHH MOKHO TOBODHTBL TOJIBKO B TOM ciaydae, KOTZa
3TOr0 pecypca He XBaTaeT M KOIJa ero COBMECTHOe moTpebjieHHe He-
OsIaroNpUATHO OTpa’KaeTcsa HA MONYAANNH. KOHKYPEHIHIO Hojpasie-
AT HAa BHYTPHUBHIOBYI0 H MEXXBHIOBYIO.
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Bnympueudosas koHKypenyus — 10 6opuba 3a OJHU M Te XKe pe-
CYpCEI, IPOMCXOAAIIAA MeXJy 0co0AMM OJHOrO M TOrO e BHA.

Mexneudosas KOHKYPEHUUS, UIN KOHKYDEHIMA MeXJy 0co0aMH
pasHBIX BHAOB, UPE3BLIYANHO INHMPOKO PACIDOCTPaHEHA B IIPHPOJE H
Kacaercs NPaKTHYeCKH BCeX, IOCKOJBKY DeIKO KAKOH BHJ HE HCIIBI-
THEIBAET XOTh HeOOJIBIIIOrO AABJIEHHUSA CO CTOPOHBI OPraHU3MOB MHBIX BH-
n0B. MOPMBI TIPOABIEHUA MEXBUAOBOH KOHKYDEHIIMH MOTYT OBITH pas-
JAYHBIMH: OT »XeCTOKOM GOpBOBI 0 DOYTH MHPHOIO COCYLIEeCTBOBaHUA.
Ho, kax mpasujio, U3 ABYX BHJOB C OAMHAKOBBIMH OJKOJIOIMYECKHMH
norpebHOCTAME oxuH 00A3aTeNbHO BBEITECHAET ApYyroi. B pesynbrare
KOHKYPEHIIMH B COOOIIeCTBE COBMECTHO YKHMBAIOTCA TOJBKO Te BHIEI,
KOTOpBIE CYyMeJH XOTd OBl HEMHOTO PAa30MTHChH B JKOJIOTMYECKHX Tpe-
foBaHUAX.

TaKoBBEl OCHOBHBEIE THUIIBI OHMOTHYECKHUX B3aAMMOOTHOIIEHHI B KHBOU
mpupoze. Heob6X0oAuMO IOMHMTE, UTO THII B3aUMOJEHCTBHUA KOHKpPET-
HOH mapsl BHAOB MOKET M3MEHATHCA B PA3NHYHBIX YCIOBHAX U B 3a-
BHCHMOCTH OT CTaAMi MX NOKH3HEeHHBIX IMKJIOB. Kpome TOro, oiuH u
TOT e BHJ B CO00IIecTBe MOXKET HAXOLMTHCA B PaABHBIX OTHOILIEHWAX
¢ oKpykamomumu ero sugamu. Taxkum o6paszoM, MEKIONYJIALHOHHBIE
CBfI3Y B NpHpoae GecKOHEeYHO MHOrooGpasHEI, a M3y4YeHHEe W IIO3HAHHE
UX — Ba)KHeHIIas 3amada A 5KOJOTHH.
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Kakue BamM W3BECTHbI NPUMEPbI MONOXUTENb- 0 Cum6bmo3. o
o

HbIX W OTPULATENbHbIX B3aUMOAENCTBUNA XuiHMYecTBo.
MEXOy OpraHvM3MamMui pasHbiX BUAOB? Mapa3ntusm.
B 4€M 3aK/0HaeTCA CYWHOCTb OTHOLIEHWA Tuna KoHKypeHLUHnS.
XULLHUK—XepTBa?

B 4&M CXoAcCTBO WM pasfivdue XMLWHWYecTBa W napa-
3uTKama?

Kak Bbl NMOHUMaeTe MyTyanuam v cumbros? w

1. Npueegute U3BECTHLIE BaM NPUMEPLI CUM-
BUOTUYECKIX B3aVMOOTHOLWEHWIA.

2. MNpuBeauTte NPUMepbl BHYTPMBUOOBOW KOHKYPEH-
umnm 1 obbACHMTE K KakuMM NOCNefcTBUAM OHa
npuBOOMT.

LAY PV R SN Kakyio poslk SKONOTHYECKHE nzanuoneﬁc-mns opra-
'HU3MOB WIDAIOT B akocucreme?
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§ 44. 3KOCUCTEMHAR OPrAHM3ALIMA
nPUPOAbLI. KOMNOHEHTDI 3KOCUCTEM

COBOKYIIHOCTHL BCeX JKHBBIX CY-

IIIeCTB, HACENANIUX YYACTOK CYIIH

1. Y70 Takoe uenu nuTaHua? UM BOZOEMA, HASLIBAIOT COODIIECT-
2. Kakne opraHvaMbl HasbiBalOT BOM. Bce pacrenusi, XHUBOTHBHIe,
asToTpoamm? rpubsl, MHKDOOPTAHU3MEI, HAXO/d-
3. Kakue opraHu3mbl OTHOCAT K re- Iquecs B TECHOH CBASH APYTr C ApY-
TepoTpoctam? TOM, CO3aBas HePa3PBHIBHYIO CHCTe-
My B3aHMOJeHCTBYIOINUX OpPraHua-

MOB M HMX MONYJAIMH, HA3BIBAIOT
OMOIIeHO30M.

IxocucTeMa. IT0 J1060€ COOBIIECTBO XUBBIX CYIIECTB BMECTe C ero
busudeckoi cpenoi obuTaHuA, PYHKIIHOHHPYIOIIee KaK e[uHoe Hejoe.
IIpuMepoM BKOCHCTEMBI MOMKET CJYIKUTH NPV, BKIIOYAIOIINIA coobme-
CTBO T'MAPOOMOHTOB (OPraHM3MOB, *XHM3Hb KOTOPBIX IIPOTEKAaeT B BOE),
(hu3uyecKHe CBOMCTBA M XMMHUYECKHII cOCTAB BOJbI, OCODEHHOCTH pPElb-
eda OHaA, COCTAB U CTPYKTYPY IPYHTA, arMochepHEIH BO3AYX, B3aWMO-
IeHCTBYIOIHUI ¢ OBEPXHOCTHIO BOALI, COJHEUHYIO PaJHAaIlMIO.

KommnoHeHTEI 3kocuceTeMBl. JKOCHCTEMa IpejcTaBiager coboii oie-
MEHTAPHYI0 (PYHKIHMOHAJNBHYIO €JUHHIY >KHBOH IPHPOABI, B KOTOPOH
OCYIIeCTBJAAIOTCA B3aUMOLEHCTBHA MEMKIY BCEMH €€ KOMIIOHEHTaMH,
MPOMCXOAUT KDPYTIOBOPOT BEINECTB W JHEPrHH. B cocTaB 3KOCHCTEMBI
BXOAAT HeOpraHHWYeCKHe BellecTBa (BoJa, VIVIEKHCJBIN ras, coemuHe-
HHA as3oTa ¥ [ApP.), KOTOpPbIe BKJIIOYAIOTCA B KPYTOBOPOT, W OpPraHUYec-
KHe coefuHeHUuA (DenKH, YraeBOIBI, sKHDPHEl U IpP.), CBA3bLIBAIONIUE OuO-
THUYeCKYI (KHBYI) U abuoTuyeckyio (HeXKHBYIO) eé JacTH.

CyumecTBoBaHMne J1000M SKOCHCTEMBI O0ecIeuMBaeTcd MHOCTOAHHBIM
IPHUTOKOM 9HEpPruu. EQMHCTEBEHHBIM MCTOUHHKOM 3HEPIHM AJIA KH3HH
Ha 3eMie ABJISeTCA COJHeYHBIH cBer. Ho aHepruio CoMHEYHOro cBeTa
MOTI'yT HeIIOCPeJCTBEHHO HCIIOJNb30BATH TOJBKO aBTOTPOodGBl — (doTo-
CHHTE3UDYIOIHe PACTeHHA W NUaHOOAKTEepHH, KOTOPBIE Ha3BIBAIOTCHA
IPOM3BOAUTEJIAMH WIHN npoxyuearamu. [IpoayiieHTsl NpeBpaliaT ma-
JAoIlyl0 Ha 3eMJI0 COJHEYHYI0 SHEPrHi0 B SHEPrHi0 OPraHHYecKHX
coeguHenuii. Takum ob6paszoM, aBTOTPOdEI 3aHHUMAIOT HEPBBIH MHINe-
BOH, HJIH Tpo(HUeCKHH, YPOBeHb U ABIAIOTCA BAsKHEHIIEH YacThI0 CO-
obmecTBa.

Bcee ocranbHBIE OPTraHU3MEI OTHOCAT K IeTepOTpodaM, KOTOpPhIEe IIH-
TAIOTCA TOTOBBEIMM OPraHWYECKHMMHM BelIeCTBAMM W 3aHUMAIOT IIOCJEny-
onire Tpodudeckue ypoBHH. ['eTepoTpodsl yCcBaWMBalOT, MepecTpaMBa-
IOT ¥ pasjaraioT CJOMKHEIE OPraHHYECKHe BeIecTBa, CHHTE3HPOBAHHBIE
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B3AMMOCBSI31 OPFAHWU3MOB M1 OKPYXAIOLLIEA CPELbI i
npoayueaTamMu. I'eTepoTpodHBIe OPraHM3MBbI MOAPA3AENAI0T Ha KOHCY-
MeHTHI (moTpebuTesn) U peayleHThl (BOCCTAHOBHUTENIH).

K xoHCyMeHTaM NIPHHAIJIEKUT OONBIIMHCTBO MXHBOTHBIX, & TaKKe
HeKoTopbie rpudbl. Cpey HUX OGBIUYHO BBIEJIAIOT KOHCYMeHMbL Nnepeo-
20 nopadka, UCIIONb3YIOIIYe B MUY NPOAYIEHTH (TPaBOAAHBIE XKHUBOT-
Hble, a TaKMKe NMapasUTHPYIOIIHe HA DPACTEHHUAX rpubbl). OTH OPraHM3-
MBI elié HasbIBAIOT NIEPBHYHBIMH morpeburensiMu. HX, B CBOIO O4Yepenb,
[I0E/Ia}0T BTOPHYHBIE IOTPeOUTeNn — KOHCYMEHMbL 6MOpoz0 Nopadkra,
KOTODPBIMH MOTYT IUTATHCA KOHCYMEHMbL Mpemvezo nopadka u T. ..

PenyieHTsl NpeAcTaBIeHEl B OCHOBHOM 0aKTepuaMH u rpubamu,
ofecIIeuMBAIOINUMY PAa3JIOMKEHHe OPraHMYeCcKUX COeJHHeHHIl 70 Heop-
raEMYecKUX BemlecTB (yIJIEKHCJBIN ras, BoZa, COJIM AMMOHHA M Ap.).
B pesyapTare OHHM BO3BPANIAIOT B OKPYKAIOINYI0 Cpely BeIlecTBa, U3b-
ATBEIE W3 Heé pacTeHUAMHU. IIMKJI 3aMBIKaeTcs.

Knaccuduranmusa skocucrem. 1Ipy KIacCH(MHUKAINHN HASEMHBIX 3KO-
CHCTEeM OOBIYHO HMCIOJB3YIOT NPH3HAKHM PACTUTENBHEBIX coobmecTs (co-
CTABJIAIOIINX OCHOBY JKOCHUCTEM) M KJIMMaTHYeCKHe (30HallbHBIE) IpH-
3Haku. Tak, BBIAENAIOT OINpeJejéHHBEIe THIBI 3KOCHCTEM, HAlIpHUMep
TYH/pa JUIIAHHAKOBASA, TYHAPA MOXOBasf, JeC XBOWHBIA (eJ0BBIH, COC-
HOBBIi), Jlec JUCTBeHHEIH (6epesHaK), cTenb, KyCTAPHUKH (MBHAK), 60-
JIOTO TPaBsSHHCTOe, 00J0TO charHosoe.

YacTo B OCHOBY KJacCH(MUKAIINYM MPUPOSHBIX 9KOCHCTEM KJIagyT Xa-
paKTepHble SKOJOTHUECKHEe IPU3HAKM MEeCTOOOHTaHHI, BhIAENAA CO00-
IIeCTBA MOPCKUX Iofepeskuii wiu imenbda, 03€p MIK NPYAOB, HOUMeH-
HBle HJIA CYXOZOJbHBIE Jyra, KaMeHHCThle HJIM IIecyaHble IYCTHIHH,
ropHble Jieca W Ap. Bce mpUpOAHBLIE BKOCHCTEMBI CBA3AHBI MEMKIY CO-
60t m BMecTe 00pPa3yIOT KHBYI 000J04YKY 3eMJIH, KOTODPYI MOXKHO
paccMaTPHBATE KAK CaMyio GOJBIIYIO DKOCHCTEMY. JTY 3KOCHCTEMY Ha-
3eIBAlOT OHocdepoi.

B uém coctouT oTnudve BuoueHo3a - OT 0 Cooﬁmecrao.o
skocucTeMbl? MpuseanTe NPUMEpSI. buoueHos.
M3 Kakux OCHOBHbIX KOMMOHEHTOB = COCTOST Akocucrema.
akocucTeMbl? OTBET MpeacTaBbTe B BUAE CXEMb. lMpoayueHTsI.

- w KoHcyMmeHTsI.
Coenante onucaHue nioboi 3kocucTeMbI. P s ol

, : bnocgepa.

TR T e ———

B uém pasnmuue NOHATHH «3dKocHcTeMa» H «OHoreo-

neHo3» 7
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§ 45. CTPYKTYPA 3KOCUCTEM

BCMNOMMHWUTE CTpykTypa n000ii cHCTEeMBI — 3TO
~ 3aKOHOMEPHOCTH B COOTHOIIEHHH W

1. Y70 Takoe nuueBas Uens U Nu- CBfAZAX €6 YacTen. CprRTy'pOﬁ co-
uesan cets? ofmecTBa OOLIYHO HA3BIBAIOT COOT-
2. Kakyio porib UrpaeT apycHoCTb B HOLIeHHEe PasIH4YHBIX Tpynm opra-
utoueHo3e? HH3MORB, OTJIMYAKINUXCA II0 CHUCTe-

MaTHYeCKOMY  IIOJIO}KEHHIO, IO

pOJIH, KOTOPYIO OHHM HUrpaiT B IIPO-
meccax NepeHOCA SHEPrMH H BeIlecTBa, [0 MeCTy, 3aHHMAeMOMY B
OPOCTPAHCTBE M B NUINEeBOH (Tpoduyeckoil) ceTm, AubO MO MHOMY
OPH3HAKY, CYILIECTBEHHOMY /AJIf [OHMMAHHA 3aKOHOMEpHOCTeH (yHK-
OIUOHHPOBAHUSA ECTECTBEHHBIX 3KOCHCTEM.

Buposaa crpykrypa. Ilox BupoBoil cTpyKTypoil GHOLEHO3a MOHMMA-
10T pasHooOpasue B HEM BHJOB M COOTHOIIEHHME HX YMUCJIEHHOCTH WU
Maccel. Kaxaelit KOHKpeTHBIH GHOIEHO3 XapaKTepH3yeTcs CTPOro OIl-
pelleIéHHEIM BHIOBBIM cocTaBoM. Besje, e VCIOBHA abUOTHYECKOM
cpeAnl NPHUOJHKAIOTCA K ONTUMAJIBHBEIM AJI8 XHU3HH, BOSHHKAIOT GOra-
TBIe BHAAMH c000llecTBa, HAIPUMEDP TPONMYECKUE Jieca, KOPaJJIOBBIe
pudsl (puc. 57) u ap. Monoasie, GopMUPYIOIIHECA COOOIIECTBA, KaK
IpaBuO, HMEIT MeHbIINHA HA00pP BHUAOB, YeM IABHO CJOMUBIIHECH,
3pesikie,

IlpocrpancTBennas cTrpykTypa. Buabsl MOryT mo-pasHOMY paclpeze-
JIATBECA B NPOCTPAHCTBE B COOTBETCTBHH C MX HOTPEOGHOCTAMHU M YCJIO-
BHAMH MecToobuTanmua. Takoe
pacipe/ieJleHue BHOOB, COCTaBJIAIO-
mux OMOIEeHO3, HABBIBAIOT MPOCT-
PaHCTBEHHON CTPYKTYpPO#H OuoleHO-
3a. PasainuaiooT BepTHUKANBHYIO H
FOPU3OHTANBHYI CTPYKTYPY O6moO-
ueHosa. BepmukaavHas cmpykmy-
pa Ououernoza oGpa3oBaHA OTHAEJb-
HBIMH €ro 3JIeMeHTaAMH, OCOOBIMH
CJIOAMH, KOTOpEBIe Ha3pIBAKOTCA
Apycot. SIpycHOCTHL 0COBEHHO APKO
BBIpA’KeHa B JIECHBIX (PHUTOIeHO-
3ax (pacTHTeJBHBEIX COO0DIIIEeCTBaX)
(puc. 58). 3xech HACUHTHIBAETCH
Puc. 57. Bugosas ctpyktypa buoue- ~ OOBIYHO 4—6 spycos: ApeBecHBIH
HO3a Kopannoeoro pmcba (BHCOKHE H HH3KHEe ,I[epeBbH), Kyc-
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TaPHUKOBBIN (mognecox),
TPABAHO-KYCTAPHHUYKOBHIM,
MOXO0BOH (MJIH JTHINAWHHUKO-
BBIi), mogcTHiKa (omaj JIMCT-
BeI). MajosipycHEIE coofiie-
¢cTBa — Jyr, CTenb, 0oJo-
TO — HMMelT mo 2—3 Apyca.

fpycHoe crpoeHue GHUTO-
IeH03a OaeT pacTeHHAM BO3-
MOXXHOCTE Oo0Jiee NOJIHO HC-
[M0JIL30BATHL PECYPCHI CpeJkl,
IIpe:kJe BCEro CBeT, Temjao Hu
Baary. PacreHusa pas3HBIX
APYCOB JXKHUBYT B PAasHBIX
YCIAOBHAX, UTO yMEHbIIaeT
KOHKYPEHIIUI0 H CIocobCcTBY-
€T VBeIHYEeHHI0O BHJIOBOTO
pasHooOpasusa. Yem OJaro-
NpUATHee YCJIOBHA MecTO00OH-
TaHWsSA, TEM CJOyKHee fApyC-
HOCTb.

Tlogmo6uO pacnpefeeHHIO
pacTHUTEJNBHOCTH IIO ApycaM, TPaBsHO-KY
B GHOIEeHO3aX PpAa3HBIe BHbI noAcTUka
JKMBOTHBIX TaKKe 3aHHMAaIOT
onpeneléHHLle YpPOBHHU. B
ImouBe JKUBYT IOYBEHHBIE
yepBH, MHKDOOPTaHU3MBI, 3eMJIepOiiHble KUBOTHEIE. B smmcroBoM oma-
ie, Ha MOBEPXHOCTH NOYBHI JKUBYT PasjMIHbIe MHOTOHOMKKH, MYXKeau-
b, KJIemu. SIPYCHOCTE IPHUCYINa Takye GHOIeH03aM OKeaHa M MOpei.
Pasuble BUABI IAHKTOHA [Aep’KATCH HAa PasHOM riayOuHe B 3aBHCHMOC-
TH OT OCBellleHHs, a pasHble BUABI PEIO — B 3aBHCHMOCTH OT TOTO, IJe
OHH HaxogAT cebe IpomHUTaHHE.

JKuBnsle OpraHuU3MbBl pacHpejieleHkl B IIPOCTPAHCTBE HEPaBHOMEPHO.
O6BIYHO OHM COCTABJSIOT I'PYIIHMPOBKH, YTO SABIAETCA IPUCIIOCOOH-
TeIbHBIM (AKTOPOM B HX JXHM3HHM. TaKkue rpynnupoOBKH OPraHU3MOB
ONIPEeSIOT 20PU3OHMAAbHYI0 cmpyKkmypy OuoyeHno3a. Pacunenén-
HOCTH B TOPH3OHTAJTLHOM HAINPABJIEHMH — MO3AHMYHOCTH — CBOHCTBEH-
Ha TIpaKTHYecKH BceM GuomeHosam. IIpumepor Taxoro pacmnpejeseHHA
MOJKHO IpHBECTH MHOXXecTBO. OrpOMHBIMHM KOCAKaMH IIE€PeJBHIaloTCH
¢ MecTa HA MECTO MHOTHe BHAbI pbi0. B Goabiiue craum cobupanTcsa BO-
IoIIaBaloIe W BOPOOBMHBIE ITHIBI, IOTOBAILINECA K NaJbHHM Iepe-

ApeBecHbIA

KYCTapHWKOBbIN

Puc. 58. fApycHocTb neca
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Puc. 59. CTafio oneHell — ropu3oHTarnbHas
cTpykTypa BroueHosa

CTpyKkTypa 3kocucTem

aéram. OuieHu B yCJIOBHAX
TYHIPBEI 00pas3yoT OrpOMHBIE
craga (puc. 59). Tarkue me
IIPUMEPLl MOXXHO NPHUBECTH H
OJIA PpacTeHHUM: NIATHHUCTOE
pasMenienue ocobell KieBepa
Ha JIyry, OATHA MXOB W JIH-
IMAaHUKOB, CKOIJIEHHE KycC-
TaPHUYKOB OPYCHHKH B COCHO-
BOM Jecy, OOmMIMpHBIEe IATHA
KHCJIHUIEI B €JIOBOM Jiecy, 3eM-
JAAHWUYHbIE IOJAHBI HA CBET-
JIBIX OMYIIKAaX.

Tpoduueckue cBasum — 3710
CBA3M B DKOCHCTEME, KOTOpBIE
BO3HHKAIOT, KOIJa OOWUH BUI
OUTaeTcd JIPYruM: JuUbO XKH-

BBIMH OCOOAMHM, TH60 UX MEPTBBIMH OCTATKAMM, JIUGO HX IPOAYKTaAMH
JKH3HeAeATeNbHOCTH. [Iuima cogep:kuT 9HEpPrui, Koropas HeoOXoxgMMa
ANHA KUSHENeATEeJIPHOCTH opraHusma. TaxkuM ob6pasoM, HHINIEeBEIE CBA-
31 B COOOLIECTBAX INPEACTABIAIT COGOH MeXaHU3MBI IepeXadyu DHEp-
THH OT OJHOTO OpraHM3Ma K APYroMy — mnumesBsie uenu. IlpocToit
IIpUMep IHUINEBOW Ienu JaéT cleAyiomas MOCIeJ0BATeILHOCTh: PACTH-

Puec. 60. MNuwesas UeNb Puc. 61. Muwesan cetb (cxema)

(cxema)
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B3AMMOCBSI3M OPFAHU3MOB M OKPYXXAIOLLIEW CPELIbI

TEeJIBHOCTh = DHTAIIeecs
pacTeHMAMU HaceKoMoe — Ha-
CeKOMOALHAA NTHUIA — XWII-
Haa nruna (puc. 60). B sroi
IenHd OCYIIeCTBIAETCA OFHO-
HaIlpaBJeHHBI TOTOK  Be-
IIIeCTB YU JHEPrUH OT OJTHOH
TpYIObl OPraHU3MOB K IpYy-
roii. B rasxmom coo0miecTse
NUIEeBble IeIH NIepeIlieTeHbl
B CJIOMHYIO NHIIEBYH CeTh
(puc. 61). CxemarudyecKH eé
MOJXHO IPEICTABUTE B BHIE
CKPEIIUBAININXCA JUHUH, co-
eIUHAIIIAX pasJIuYHbIEe
3BeHbA MHUIIEBBIX Ilened, Ha-
moMuHAKIUX ceTb. IInmeBas
ceTb 00BEIUHAET pPacTeHUA U
KUBOTHBIX .

Boasmioit wumHTEpec AadA

9KOJIOTMH TNpeACTABISET He TOJbKO IOTOK dHEpruu, HO U eé obmiee
KOJIHYEeCTBO, HAKOILIEHHOe B (hopMe >KHMBOTO BeIllecTBa, HAa KaMI0M
TpoduuecKoM YpOBHE sKOcHcTeMEI. UeM BhIllle ypPOBEHb, TeM HHXKe
obiias OuoMacca W YHMCJIEHHOCTH COCTABIAIOIIMX €ro OPraHW3MOB.
Tpaduueckn aTo msobpaskanoT B Buge mupamuabl (puc. 62). Takwue
MUPaMHUAbl HA3BIBAIOT NUPAMUIAMU YUCAEHHOCMU ULU OUOMACCHL.

Puc. 62. Dkonorudeckas nupammaa (cxema)

Kakoe 3Ha4eHue MmeeT pasHoobpasve BMIOB 0

B coobllecTse?

Yem 06bACHAETCA APYCHOE CTpoeHue GUToLeHo30B?

apycax necHoro coobuecTsa.

YTo Takoe nuLLeBas Lenb W MUlieBasd Cetb? w

Pacckaxkmte, OCHOBbIBaACb Ha CBOMUX Habnio-
OeHWAX, O XWU3HWU KKMBOTHBIX, obuTalowmx B Pa3HbIX

CTpykTypa
coobuyecrsa.

MuiweBas uersb.
MuiyeBas ceTk.

NOAYMAMWTE! | Hoqeuy npn rmrpacbmcmﬁ u30AANMN Habaoxaer-

cd, KaK OPaBUJIO, COKPAalleHHe YHCIa BUIOB?

e

C———————
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§ 46. MOTOK HEPIMM M NMIUEBDBIE LIENW

ITorox sHeprun. Bmi yixe 3zHaeTe,
4TO [OJAA OCYIIecTBIEHHA JI00BIX
SKU3HEHHBIX IIPOIECCOB HeodxommMma
JHeprud M 4YTO €JHUHCTBEHHBIM HC-
TOYHHKOM OHEPTHH AJA IPOAYIeH-
TOB HABJAETCH COJHEYHEIH CBeT.
IlpoayneHTHl AaKKYMYJIHDPYIOT COJ-
HEUYHYIO DHEPrui H 3alacamnT eeé.
KonCcymMeHTHI IOJIy4aloT CBOKI HOJI0 3HEPTHHM, YacTh KOTOPOi Tparar
Ha MPOIECCH], IPONCXOAAINNE B KJIETKaX, 8 TaK)Ke BBIBOLAT C IPOAYK-
TaMH XHU3HEeNeATeJIbHOCTH B OKPYIKawImyio cpeny. OcraBinasgcsa 4acTb
9HEPIrMM PAcXofyeTcdA Ha IPOIECCHI POCTA, PASMHOMKeHHWe M paccerBa-
eTrcA B BuJe Tema. JacTh pacTUTe/bHOM OmOMacchl (CyMMapHas Mac-
ca pacTeHHIl), He Chbe/[eHHAA *KUBOTHBIMH, BMECTe C 3allacéHHOH B Heil
aneprneﬁ nocrtynaeT B IIOYBY B BHIEe oIaja.

PacTurenbHBIHE omaj, TPYNBEl M 3KCKPEMEHTHI JKHBOTHEIX CIYKaT MC-
TOYHHKOM IIHTATENBHBIX BEIIeCTB M dHEDPTrHH AJIA PeAyIeHTOB. Tax xe
KakKk ¥ KOHCYMEHTHI, PeJyIeHThl YacTh JHEPrHH 3aracalT B CBOel
Ouomacce, a 4acTh pacceHBalOT B Buje Tema. Ilocie rubenn penyneH-
TOB MX KJEeTKHM pasjaralTcs, BO3Bpallad B HOUYBY OpPraHHYECKHEe Be-
IIeCTBA.

Taxum obpasoM, sHeprus AKKYMyJIHUPYeTCH HA yYpPOBHe IPOAYIEH-
TOB, IIPOXOAHUT Yepe3 KOHCYMEHTHI M PEeAYIIEHTHI, BXOAUT B OpraHuye-
CKHe BeIlleCTBAa IIOYBLI M PACCEHMBAETCH IPH PaspyHIeHHH Pa3IHUHBIX
COeJMHEeHH .

IIpomeccrl mepesaym sHEpPruM MOMOOGHBEIM 006pPA30M HPOMCXOAAT B
JIOOBIX PKOCHCTEMax: KaKk Ha3eMHBIX, TaK M BOAHBIX. I[IoTOK sHeprmm
IPOXOAHUT Uepe3 JHOOYI0 3KOCHCTEMY, W Ka)KI0e KHMBOE CYIIeCTBO HC-
IOJIB3YeT OIpPefeéHHYI0 UYaCThL JTOM 2HEpPruH.

Tunel mumersrx neneii. Kax Bbl 3HaeTe, ePeHOC SHEPTHH OT €€ HC-
TOYHHUKA (pACTeHHIT) Yepe3 psJi OPraHM3MOB HA3LIBAIOT NHINEBOH IeNbio.

Bce KHBBRIE OPraHM3MBI CBA3AHEI MeXIy coboil sHepreTHYeCKUMH
OTHOIIeHHAMH, TaK KaK ABJAIOTCA o0BeKTAMH NMUTAHUA APYrux opra-
HHU3MOB. IlumnieBsle menu COCTOAT M3 MPOAYIEHTOB W KOHCYMEHTOB, KO-
TOPble HA PasHbLIX dTAaX CMBIKAIOTCA C peAyieHTamMu. Pasiauyaror nsa
THIIA OHUINEBBIX Ienei. [lepBrlil THI NHUIIEBO IeNH HAUYMHAETCH C pac-
TeHHH, HAET K PACTUTENbHOAAHLIM XHBOTHEIM U 3aKAHUHBAETCH XMII-
HUKaMH. PacTUTeIbHOSAAHEIX KHBOTHBIX B TAKOW IleNTM HAa3LIBAIOT IIa-
CyLIMMHCH, a THI OHINeBoil menyu — nacréumgaoi. Bropoi# Tun numme-

4. Y10 Takoe npogyLeHTbl, KOHCY-
MEHTbI, PeayLeHTH?

2. 410 Takoe nwuuieBbie Uenu u
nULeBble cetu?
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BOM Ienu HAYMHAETCH OT OCTATKOB DPACTEHHMH HJIM XHUBOTHBIX, a TaK-
JKe IKCKPEMEHTOB JKMBOTHBIX M HMAET K MEJKHM XKHUBOTHBIM HIH MHK-
poopraEmaMaM. B pesyiabrare AesTeIBHOCTHM NOcaefHHX oOpasyercs
HoNypasioEuBIIasAcA Macca — Oempum. Takyio nenb DHTAHUA HA3BI-
BAlOT JETPUTHOM.

Paxo wiu IO3[HO SHEPru#, 3aKJIIUEHHAS B MEPTBOM OPraHHYeCKOM
BEIIIECTBe, OyJeT IOJHOCTHIO HKCIIOJIL30BaHA DeAyLeHTAMH H paccesHa
B BUJe TeIljia Npu AbIXaHWH. VIcKIloueHWeM SABIAIOTCA CIydau, Korja
MeCTHBIe ADHMOTHUeCKHe YCJIOBUS OUeHb HeDJarompusTHBI [JJIA IpoIec-
ca pasiio)KeHudA (BBICOKAdA BJIAXKHOCTH HUIH CYyXOCTh, mepaaora). Torga
3aJIeyKH He IOJHOCTHIO NTepepaboTaHHOrO BEICOKODHEPrOEMKOro BellecT-
Ba HAKAIJMBAIOTCA M CO BpPEMeHeM NpH INOAXOAAIMUX YCJIOBHAX IIpe-
BpamaTCcA B ropiodue HCKonaeMble — He(Th, yroJjs, Topd.

Kpyrosopor BemiecTB. Biarogapsa sKU3HeLesTeJIbHOCTH OPraHU3MOB
B DKOCHCTeMax HeIpephIBHO IMPOTEKAOT IPOIeCCHl CHHTe3a W pacmaza
OpraHMYeCKUX BEI[eCTB M IIPOMCXOAAT KPYroBopoTsl BemecTs. Ha pas-
HBIX 9TAIax JBOJIONHM OPraHMYEeCKOr0 MHpa Halllel IJIaHeTBl COOTHO-
[IIeHHMe IMPOIECCOB CHHTe3a W pacmaja He ObLIO NOCTOAHHBIM. B Haualb-
HEIfl IepHoJ IPOIEccH CHHTe3a Npeobiaajganyu Haj paspymenuem. s
NepBUYHOIN aTMocdepsl B GOJBIIOM KOJAWYecTBe ObLIM HBBATH MeTaH,
CepoBOIOPO, YIVIEKUCJBINA ras, a KOHIeHTPamusa cBOOOJHOr0 KHCJIOPO-
Ja, OTCYTCTBOBABIIErO B Hell Ipekje, JOCTHUIJIA COBPEMEHHBIX 21%.
Co BpeMeHeM HepaBeHCTBO ITHX NpolleccoB B Guocdepe mepemiio B OT-
HOCHTeNbHOe paBHOBecue. B Hacrosiiee BpeMs B CBA3HM ¢ aKTHBHON XO-
3ACTBEHHOMH TeATeJbHOCTRIO YelloBeKa, BhIhIBaOIell HapylleHue CJIo-
JKMBIIIETOCH B NPHPOIE DPABHOBECHsA, IPOIECCHl DPa3pyLIeHudA CTaJu
npeobaagaTe HaJ [POIECCAMH CO3HAAHWUA, IPHIEM 9TH TEHAEHIIMH CTa-
HOBATCS BCE OoJlee BHIPAXKEeHHBIMH.

OTKyAa OpraHu3Mbl NOMYHAIOT SHEPruio K Kak 0 lMotok o
OHW eé pacxopyioT? 3Hepruu.

Kak cBf3aHbl Mexgy cobo NpoayLeHTbl, KOHCYMeH- Muwesas uens:
Thl U peayueHTs? nacrébuwiHas mn
CocTaBbTe NAcTOMLLHYIO W LOETPUTHYIO Lenu w ARTPR T
NUTaHUS. Kpyrosopor
BeLecTs.

Kakoe sHAaYeHWe B MPHUPOJE UMEET KDYT

BODOT Be-
L ? Y R i
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§ 47. MCKYCCTBEHHDBIE 3KOCMCTEMbI

HckyccrBennsie 3sxocucremsl. Ha
NPOTAKEHHH MHOTHX ThICAYEeIeTHH

1. Kakune skonorudeckve aktopsi YeJOBEK JKWJ B eCTEeCTBEHHOH cpeje
BNUAIOT Ha PacTUTENbHbLIA U Xu- o0uTAHUA, He OKA3bIBAA CEPhE3HOIO
BOTHbIV MVp cooblectsa? BOB/JI€CTBUA HA IIPOIECCHI, ITPOHC-

2. Kakoe 3Ha4YeHuMe WMEeT PasHo- xonsamue B Guoctepe. C passuTHEM
06p33y|e BMOOB B 3KOCUCTEME? OHUBUJIN3AIMH OTHOIIEHHWA 4YeJIOBeKa

M NPHUPOABI CYNIeCTBEHHO H3MeHS-

auck. YemoBek Bcé GoJbIIe MCHOJb-
30BaJl IPHPOAHLIE DECYPChI, Pa3pyIlas CJAO0KHUBIINECH €CTEeCTREeHHBIC I
Co3faBasi MCKYCCTBEHHEIE, WJIM AHTPOIOIe€HHEBIE 3KocucTeMbl. Ilous,
OTODPOAEI, Cajbl, MapKH, JIECHbIe HACAMKAEHUs, NacTOMINa — BCE 3TO HC-
KYCCTBEHHO CO3/laHHBbIe OHOIEHO3bI, UKW ATrPOIeHO3EI.

CpaBHenue ecTecTBEeHHBIX H MCKYCCTBEHHBIX 3KocHcTeM. B arporiie-
HO3aX CRKJaJABIBAIOTCA TaKHe ke IHIIeBEIe IelH, YTO U B eCTeCTBEeH-
HBIX SKOCHCTEMAaX: NPOAYUEHTH (KyJbTYyPHBIE DACTEHHUs, CODHAKH),
KOHCYMEHTEI (HACEeKOMBIe, NTHUIEI, TPHIBYHBI, XHITHUKH) K PeAyLEeHTEI
(baxTepun u rpubsr). OCOGEHHOCTHIO ArPOLEHO30B ABIACTCA 06A3ATENE-
HO€ IPHCYTCTBHE B HUX UYeJIOBEKA.

BayXHBIM CBOMCTBOM IPHUPOLHOrO coobuiecTBa ABJIAETCSA €ro YCTOMH-
9HBOCTB. JKOJIOrHYecKas yCTOWUYMBOCTH ArpoIeHO30B HeBeJMKa. Bes
yHacTua HeJIOBeKa ATPOIEHO3Bl 3€PHOBBIX UM OBOINHBIX KYJBTYD CyIIle-
CTBYIOT He GOJiee OJHOTO TIojJa, MHOTOJIETHUX TpaB — 3 rona, L1010~
BBIX KyJasTyp — 20 ner.

Hsis ecTecTBeHHOrO GUOIEHO3a €AMHCTBEHHBIM HMCTOUHHKOM YHEPTUH
sipnsierca ConHile. ArponeHO3bl, IOMHMO COJTHEYHOMH 9HEepruu, mOIoJI-
HUTEJIBHO HOJYYAIOT DHEPruio, 3aTpaunBaeMyio UeJIOBeKOM Ha obpabor-
Ky HOYBHI, 60pe0y C COpHSAKAMH, BPeIUTEIAMH U GOJE3HAMH CeIbCKO-
XOBANUCTBEHHBIX KYJIbTYDP, BHECEHHE YIOODeHMH u T. 1.

B ecrecTBenHOil sKOCHCTEMe IIEpBHYHASN OPOAYKIMA pacTeHWH (ypo-
JKail), NpoiAa Yepes MHOTOUMCJIEHHbIE LEnH NHUTAHNA, BHOBbL BO3Bpa-
[aeTcs B CHCTEMY OHOJIOrHYeckoro Kpyrosopora. B arpomenose takoii
KPYTOBOPOT HapyIlleH, TAK KakK O0JblIasd 4YacTh NPOAYKIIMHM HM3BIMAET-
CA YeIOBeKOM mpu c6ope ypoxxas. B pesysibrare mocTOAHHO IPHXOIHT-
cA 3a00TUTBCA O MOANEPIKAHMM ILIOZOPOAUSA [IOUBHI.

ATrpOLEHO3E! JAIOT YesIoBeuecTBY oKoso 90% mumiesoi sHepruu. Ox-
HaKO IIpH HENPaBUJILHOM BEAEHHH CEJIbCKOXO3ANCTBEHHOIO IPOM3BOJ-
CTBAa NPOHUCXOAHUT IIOTEPA IJIOAOPOAUS IIOYBBI, €€ 3aCOJIEHHE, ONYCTHI-
HHUBAHWE OTPOMHEIX TEPPHUTOPHI M 3arpAsHeHHE OKDYKalomel cpesi.
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MaccoBoe cBeleHHE JIeCOB IIOJ CEelbCKOXO3ANUCTBeHHBIE YroAbsA IPHBO-
IAT K Cepbeé3HbIM HEraTMBHBIM H3MeHEeHHAM B Ouocdepe.

Ixocucrembl ropomxoB. Hapsany c arpomeHosaMH SKOCHCTEMBI I'OPO-
OB 3aHUMAIOT Bcé OOJbIllee MeCTO B PasBUTHM Ouocdepbl. Yike cei-
yac GoJiee IOJOBHHEI HacelleHHA 3eMJH JKHBET B Iropojiax M IIOCENKAaX
ropoJCKOro THIIA, & B NPOMBIIJIEHHO Pa3BHTHIX CTPaHaAX 3Ta IHdpa
moxonutT mo 70%.

B skocmcTeMax ropoAOB HAPYIIEHO COOTHOIIEHHE INPOAYIeHTOB,
KOHCYMEHTOB M PeAYIeHTOB. B TOpoJA IIOCTOAHHO NOCTYIaeT JHEePrus
U pecypchl, HeoOXOmuMEbIe AJd ero GyHKIuoHUpoBaHuA. ['opon mpous-
BOAUT OrPOMHOE KOJHYECTBO SAOBUTBHIX IasoB, TOKCHYHBIX OTXOO0B,
3arpASHAIIINX OKPYIKAIIYI0 cpeay. B CBAZH ¢ 3THM 5YKOJOTHYECKOe
paBHOBECHE B T'OPOICKOHN JKOCHCTEeMEe He MOXeT OBITH JOCTHTHYTO, I10-
5TOMY PeryJIMpOBaHHe BCeX IIPOIIECCOB, CBA3AHHBIX C IMOTOKAMH Bellle-
CTBAa U 2HEPruHM B ropone, Oepér Ha ceba udemoBexk. O4yeHb BaXKHO, UTO-
651 Topoj OBLI YKOCHUCTEMOM, KOTOpPAad He BPEJHT 3JO0POBLIO JIIOJEH.

Mona naboparopun

)

BrigeseHHe NHINEBBIX Lielled B MCKYCCTBEHHOH JKOCHCTEMe
HA NMpHMepe aKBapuyMa

. Onpepmenure, KaKWe OPraHWU3MEBI JKHUBYT B aKBapuyMme.

. CocTaBbTe BCE BOBMOJKHBIE MUIIEBLIE IIENH B AKBAPDHUYMHOH
9KOCHCTEME.

ITocTpoiiTe NMUIIEBYIO CETH JJIA 3TOH SKOCHCTEMBEI.
CpaBHHUTE aKBAPUYM C €CTeCTBEHHBIM BojoéMoM. Uto obime-
ro ¥ KakKWe pasjiuuus y 3THX IKOCHUCTEeM?

CpoenaiiTe BBIBOJI.

R ® NN

ArpoueHos. o

Kakve 3kocucTembl Ha3blBalOT WUCKYCCTBEH- 0
HbIMK?

CpaBHUWTE eCTeCTBEHHbLIE WU aHTPOMOreHHbIE 3KOCUC-
TemMbl. OTBeT odopmMuTe B BUAE Tabnuubl.

L

e e Wi . e T e TS . S—

(LT S8 MoskHO s co3aTh OJIaronpusTHYIO CPeAy oﬁn-ranna
JJIA YeJoBeKa B prHHI:IX ropogax?
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§ 48. 3KCKYPCUA «CE3OHHDIE U3MEHEHMA
B JXMBOW NPUPOJE»

BCNMOMHWTE

1. Yro Takoe akocucTema?

2. KakoBbl OCHOBHbIE KOMMOHEHTbI
IKOCUCTEMBI?

3. YTto Takoe apanrtaumm?

Ilens sKkCKypCHH: IO3HAKOMHTHCHA C
CEe30HHBIMH H3MeHEeHUSAMH B JKH3HH
OPraHM3MOB; BEIICHHTE UX OHOJOTH-
YyeCcKOe 3Ha4dYeHHe; HayUYUThCcHa (PHK-
CHPOBATE CE30HHbIE HU3MEHEHHS B
JKU3HHA PACTEeHUH M KMBOTHBIX.

Heo6xogumoe oGopymoBanue:

Ob6asamenvrbiii Habop: 1) amn-
TeYyKa HmepBOod momomiu; 2) IIPOCThIE
KapaHjamu, OJ0OKHOT; 3) OHMHOKJIL,
ayna, doroanmapar; 4) OyMaKHBIe
candeTrkH; 5) IepPOMHMHHEBIA HOX; 6) wackl; 7) cKiaaguoi Merp (pyJer-
Ka); 8) baHouKH (KOPOOOUKHM) ¢ Kpblmkamu; 9) 6oraHMUecKkas Mamka.

Honoanumenvnusiii nabop: 1) xapra MecTHOCTH; 2) KoMIac;
3) BepéBka; 4) somarka; 5) doHaps; 6) Tepmoc ¢ yaem; 7) HOJOTEHIIE,
8) cpemcTBa 3AIUTHEI OT MOMKIA.

Baumanne! Ha skckypcumio caeayer HajeBaTh yaA00HYH HeSDPKYIO
OeKy M HeIIpOMOKaeMyl0 00yBb, HHU B KO€M Ciydae He HOBYIO.

IInan skckypeum:

1. Cpena xusHu u eé oburarenu. DKOCHCTEMHAA OPraHU3AlUA IIPH-
poAsl (Ha mpuMepe BoJoéMa, JIyra, IOJfA, TOPOACKOro Imapka).

2. AanTanuM OPraHM3MOB K YCJIOBHAM CpeAbl obMTaHHA.

3. CesoHHBIe M3MeHEHHs B KUBOH npupoge. OcobeHHOCTH OpraHu-
3auun HabaomeHUE Kaxk MeTofa OHMOJOTMYECKHMX HCCIeTOBAHHH.

Hcerournku uHdopmammm:

1. Metoabr (eHOMOrHYEeCKHX HAOMIOAEHHH HpH OOTAaHHYECKUX HC-

cnepoBaruax. — M.: Hayka, 1966.
2. @eHoJIOTUUECKHe HaAOMIOAeHHUA (OpraHusanu#A, mposeieHue, obpa-
6oTka). YHU(DHUIMDOBAHHOE PYKOBOJACTBO AJs MOOPOBOJNBLHOI (e-

4. Kakne cpefbl XW3HW AOCTYNHbI
opraHusMam?

i ————

HOJIOrMYecKkoil cetru. — JI.: Hayka, 1982.
3. Mlynsnm I'. 9. Obmasa denonorua / I'. 3. Illyaen. — JI.: Ha-
vka, 1981.

4, CaliT 9KOJIOrHYECKOI0 IEHTPa «JKOCHCTEeMA»
http://www.ecosystema.ru
CesoHHEIe HBMEHEHHA B IPHUPOJE NPOABIAITCA B BHIAE 3aKOHOMEp-
HO YepenyIoIIuxcA Ce30HHBIX ABJeHUil. Kax0if MecTHOCTH CBOMCTBEH-
HEI CBOM Ce30HHBIe ABJIEHUS M CBOM KaJieHJapHbIE CPOKH HX HACTYI-
nerusa. ExxerogHsie KosebaHUA CPOKOB HACTYIJIEHHMSA CEe30HHEIX sABJe-
HHHA OPHUPOALI HEPEeAKO 3HAUHTEeNbHBI. CHcTeMy 3HAHMHA O CE30HHBIX
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ABJIEHUAX NPHUPOALI, O CPOKAX WX HACTYIJIEHHA M NPHYMHAX, OIpele-
JAIONIAX 9TH CPOKH, HaswmiBaioT ¢eHogorMeii (oT rped. phainomena —
sapienue, logos — caoso). MeHonornyeckue HaOJIOJEHUS MMEIOT BayK-
HOEe TeopeTHUYecKoe U NpaKTHUecKoe 3HAYeHUe JIJIA PA3JuYHbIX Halpas-
JTeHUH GHOJIOrMUecKoil HAYKH, a TaKKe CBASAHHEBIX C HEH NMPHUKJIAJHBIX
oTpacieii — CeJBCKOTO Xo03siicTBa, JEeCHOIo X03AHCTBa, OXOTHHYLE-
IPOMBICJIOBOTO X03AHCTBA.

B deHOMOrUM CEe30HHBIE M3MEHEHHSA YYUTBIBAIOTCA C MOMOIIBIO e-
HOJIOPMYeCKUX HAaOGJIOfeHUii, T. e. 3anucei gar (YHCIO, MeCHAI, ron)
HACTYILJIEHUSA UYETKO IIPOABIAIOINIUXCH, JIETKO M TOYHO HaOII0KaeMbIX
cobGBITHII B IpHUpoje, He TPeOYIOIIHX /IJfA CBOEH PerucTpanuu CIemu-
asnpHON ammapaTyphl. BaM HaBepHAKA H3BEeCTHBI TAKHE COOBITHS B He-
JKUBOH TIpUpOZe, KAK INepBEIe M NOCJIeAHHEe BeCeHHHEe 3aMOPO3KH; 3a-
MepsaHHe OCeHbI0 M BCKDBITHe BeCHO 03€p M NpPY/AOB; yCTAHOBJIEHHE
W paspylleHHe CHEXHOro MoKpoBa u T. I. He MeHbIlee 3HaUeHUE IJIA
(eHoMOrMYM MMEIOT HAOIIOJeHUA 3a CE30HHEIMM IDOABJICHUAMH KH3HE-
JeATeNILHOCTH OTAeNbHBIX BUIOB OPraHM3MOB M HX COOOIIECTB.

Ce30HHBIEe SBJEHHA B MHpe pacrTeHuii u rpmbos. Iluxi cesoHHOro
PA3BHUTHS PACTEHHU COCTOMT U3 3aKOHOMEDHO CMEHSIIIUX APYr Apyra
MOpPGOIOrHYeCKH DasiINYHbIX 5TamoB. Kaapli M3 TAKHX JTANoB Ha-
3BIBAIOT Ce30HHOHA WiIm (peHONOrMUecKoit (asoit pasBuTua. OOBIYHO WC-
HONB3YIOT CJEAYIOIYIO, OTHOCUTENBHO IIPOCTYIO cucTeMy (uTodeH0I0-
ruueckux (as, HabmOZaeMeIX y Haubojee 3aMeTHBIX mpeacTaBuTenel
MECTHOM PACTHUTEIBHOCTH:

1) Hauyano0 BeCeHHEro COKOABMIKeHUs (Habniofaerca y KJIEHOB, Oe-

pés, BHHOTDPaza);

2) Bcxoxawl (OOHOJIETHHX BUJAOB, B YaCTHOCTH CeJIbCKOX03AHCTBeH-

HBIX KYJIBTYD);

3) HayaJ0 pPacnyCKaHHA IMOYEeK;

4) mauano OGJIHCTBEHUA;

5) Hauayo ¥ KOHeI IBeTeHU:;

6) HayasoO co3peBaHUA ILIONOB;

7) Hayaj0 pACCEeHMBAHUSA IJIOJOB UK CeMAH;

8) HauaJo0 OCEeHHEro OTMHPAHHUA JHUCTheB (Y JHCTONANHBIX M JIETHE-

3eJIEHBIX pacTeHH);

9) Hauaj0 OCEeHHEro JIHCTONAaza;

10) monHOEe OCeHHee paclBeuYHMBAHHE JIHCTHEB;

11) xoHen, aucTomaza.

K ce3oHHBIM ABIEHHAM PACTHUTEJIBHOTO MMPa OTHOCAT TaKie CJIy-
yau NMOBPeKACHHUA MIH rHOesn pacTeHHil 0T BPeAHBIX BO3IEeCTBUI: Be-
CEeHHUX M OCEeHHUX 3aMOPO3KOB, BACYXH, IapasuTapHBIX 3aboseBaHUN
WM JKUBOTHBIX-BpexauTeneil. MHIWKATOpPAMH 3TOr0 fBJIEHHUA CIYMXKaT
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CeTbCKOXO3ANCTBEHHBIE KYJIbTYDHI (KapTodeis, MOMHUAOPHI, OTYPILBI;
Ha 1oTe — XJIOMYaTHHMK, KJEIleBHHA), a TaKKe NeKODATHUBHEIE BHbI
(reoprunsl, mandeit 6necTammii, 6apXaTob; HA Ore — KaHHEI).

HacTo B (peHONOrHUECKHX HAGIIOAEHHAX OTMEYAIOT Ce30HHEIE SIBJIe-
HH#A B )XH3HM HamboJee NIMPOKO PACHPOCTPAHEHHBIX MIISIOUHBIX rpm-
6oB (6emelii rpub, MOZOCHHOBHUK, 10A0epE30BUK, MACAEHOK, BOJHYIIKA,
rPy3Ab, ONEHOK OCeHHHUI): NOABJIEHHE NePBLIX eAMHUTHBIX rpuboB; Ha-
Yaj0 ¥ KOHEI| IIPOMBICIOBOro cbopa.

CesonHble sBIEHHS B MHpe JKMBOTHBIX OUYEHD pasHoobpasubl. Kax
IIPABHIJIO, OHM MeHee NOCTYIHEI /A HabIIoJeHHs, yeM B MUpe pacre-
HUHI (mogyMmaiiTe mouyemy). OTHOCUTENBHO JIETKH HablogeHus Haj BH-
AaMu, BCTPEYAIOIMMMUCA B MACCOBHIX KOJHYECTBAX: NTHUIBEI BO BPEMs
[epeJeToB, PBIOBI IIPH HMX MACCOBOM OTJIOBE, JAIYIIKH, HACEKOMbIe
(Hanmpumep, mYéns, KoMapsl, HEeKOTOpBIe BHALI 0aboyexr, KYKOB
U T. I.). [{18 TaKHX BUZOB CPOKM HACTYILICHHUS OTAEJIbHBIX SABJIEHUI
MOr'yT OBITH YCTAHOBJIEHBI AOCTATOYHO TOYHO.

Ouenr yn006HO DUKCHDPOBATL CE30HHBIE SBICHHUS B KHU3HU 0OecIio3so-
HOYHBIX JKUBOTHBEIX. BCe OHM ABIAIOTCS XOJONHOKPOBHBIMH MXHBOTHEI-
MH. 3MMO¥ OHM BIIAZAIOT B OLlEIICHEHME, BECHOH OTMEUYAETCH HX OJKUB-
JIeHHEe, & OCEeHBI0 — HCYe3HOBEHUE. BeCmo3BOHOYHEIM CBOHCTBEeHHA
CMeHAa Ce30HHBIX (a3 pasBuTus. lIa XapaKTePUCTUKY Ce30HHON THHA-
MHKM OOBIYHO HCIIONB3YIOT CJIEAYIONIMEe I'DYIIEI Ce30HHBIX ABICHU:

1. SBneHns, cBUAETENLCTBYIOLIHE O HACTYIJIEHHH OIpPe[eSIEHHBIX
9TallOB rOAMYHOrO NHUKJA IIPHPOALI: II€PBOE NOsBIeHHEe MyX, SPKHX Be-
ceHHUX 6abouex (KpalMBHUIILL, KPYIIHHHHUIBI, JTEMOHHHUIIEI, TPAYDPHHU-
OBl M T. I.), KOOBLIOK, IIMKAJ, KPYNHBIX MKYKOB (maiickoro xpyma),
BBLJIIET KPYIHBIX CTPEKO3, HAYAJIO CTPEKOTAHUA KY3HEYHKOB, BBLIET
oceHHHX Oabouer (oceHHedl W 3UMHeI NAAEHUI]), HAYaI0 JIETa MAayTH-
HBI OCeHbI0. MHAMKATOPOM mpOrpesa HMOYBBEI CIVIKUT TOABJIEHHE IO~
JEeBBIX 4YepBei.

2. flBneHMs, CBABAHHBIE C MOSBICHHEM B MACCOBOM KOJIHIECTBE M-
PA3UTOB HeJIOBeKa M JOMAIIHUX XHBOTHBIX (KOMapoB, MOINKH, CJelm-
HeH, OCEHHHMX JXUIaJIOK): IepBEIE YVKYChI, MaCCOBOE HamajleHue Ha ye-
JIOBEKA W NOMAllHUX KMBOTHEIX M KOHeI HallaJeHWi.

3. fIBneHus, CBA3AHHBIE C [TOABICHNEM B MACCOBOM KOJHUECTEE Bpe-
AUTeNedl CeNbCKOXOBANCTBEHHBIX KYJIBTYP W JIECOB: GAGOYKH-GeIsHKI
(KanycTHHIIBI, PenHHIHI, OPIOKBEHHUIIBI, GOSPBINTHUILL), HeIIapHoro
mIeJKONPALAa, COCHOBOW IIAJZEHHILBI, KJIOIIOB-COJIJATHKOB, CcapaHuW,
CAM3HEeH, MeIBEeIOK H p.

4. fiBneHus, cBA3aHHBIE C KU3HBIO MuEa. Ha ore, rje yJaba ¢ O4é-
JaMy He yOHpaioT Ha 3UMY B TEILIBIe IIOMEINeHHS, OTMeYaioT UX mep-
BBIN BBIJIET 3a B3ATKOM, & OCeHbH — IIpeKpalieHue BBIJIETOB.
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3amaHud IS 3KCKYpPCHH:

Oman 1. Cpeda Hus3nu u eé obumamenu. IKocucmemnas op-
zaHu3ayua npupodsl

1. IToceTuTe 1O PYKOBOACTBOM YUHTEJA OAUH U3 OHOreoImeHO30B B
OKpecTHOCTAX Balieil IIKOJbI (BOAOEM, JIyT, IOJe, M'OPOJCKOH Napk).

2, 3aHecuTe B pabouyio TeTpagb KPATKYI XapaKTePHUCTHKY Cpelbl
JKH3HH (MecTOOOMTAHMSA): THI COOOINecTBa, TENJIOBOH (TeMmmepaTryp-
HBI) PE}XHUM, CBETOBOH PEeMHM, BJIAHOCTb.

3. 3anumHKTe HA3BAHUA BCTPETHBIIMXCA BaM obuTaTesei.

4. CocraBbTe, UCIOIB3YA COHCOK obuTaTeseil GHoreomeHosa (cM. 1. 3),
BEpPOSATHBIE IEeNM [IUTAHHA. SalHIINTe UX B TeTpaib.

Iman 2. Adanmayuu oOpzanHu3mMoé K ycrosuam cpedv. obu-
manus

1. ITozHAaKOMBTECH C IPHUCIOCODJEHMAMH OPraHU3MOB, OOHTAIOIMHX
B JJaHHOM OHOreolleHO3e, K PAas3JIM4YHBIM 3KOJIOTMYeCKHM (daxropam.

2. Paborasa B rpynmax HJIM Iapax, Ha KOHKPETHEIX obbexrax (on-
HO pacTeHHe ¥ OJHO JXKWBOTHOE) AeTAJIBHO HM3Yy4YUTe IPHUCIOCcCObIeHus
OPraHM3MOB K DPa3JHYHBIM IKOJIOIMYeCKHM (axTOopam.

3. CobpaHHbBle OTaHHBIE 3aHECHUTe B TAOJIHUILY.

Cpena Pacrenns, Ilpucnoco6- JHusorHBIE, IIpucnocos-
obuTaHUA o0HTaIONIHE JeHud oduTarouHe JeHnA
B JaHHOH pacreHMit B JaHHOM $KHMBOTHBIX
cpene K cpene cpene K cpene
oOuTAHMA obuTaHNA

Iman 3. Ce3onnbie u3dmenHenus 6 xHueol npupode. Ocoben-
Hocmu opzaru3ayuu nabriodenuld kKax memoda 6Guonozuie-
ckux uccnedoearuil

1. BEuMaTeIbHO H3yuHnTe MaTepuas naparpada ob ocobeHHOCTAX ce-
30HHBIX M3MEHEHUI B }KH3HU OPraHM3MOB.

2. Onpenenure, Kakue sABIeHHA B KHU3HH obHTaTeneil GHOreoneHO-
38 XapaKTepHBI IJIA OAHHOTO ce30HAa (II0 COCTOAHUIO Ha NeHb 3KCKYDP-
CHH).

3. CoOpannble NaHHBIe 3aHecHUTe B pabouyio TeTpanb.

IloaBemenne MTOroB 3KCKYPCHH

IIpoBenenue HAOMIOIEHHUN 3a CE30HHBIMH H3MEHEHHAMHU B JKHBOH
npupoze gaér GoraTeId (aKTHUeCKHII MaTepHas [AJis OCYIeCTBJIeHHA
NPAKTHYeCKOH HCCAEH0BATEIbCKON NeATEeJBHOCTH B obnacTu GHoJIOrHH
H 9KOJIOTHH.
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§ 49. IKONOrMYECKME NPOBJIEMbI
COBPEMEHHOCTM

JKOJOTHYEeCKMMH pobiaeMaMu Ha-
3BIBAIOT TaKHe HW3MEHEHHs IIPHUPOJ-
HOH cpeAbl, KOTOPLIE BEeAYT K Hapy-
IIEeHUI0 CTPYKTYPHI M (MDYHKIMOHH-
poBauHua Guochepsl. IKOJOIHUECKHe
npobJieMbl, 3aTPArUBAKIIHE BCIO
3eM10, HA3LIBAIOT 2700AAbHbLMU.
K rtakum mpobiremMaM OTHOCAT HM3Me-
HeHHA KJUMaTa, 3arpsasHeHHe arT-
Mocepsl, BOAHBIX CHCTEM H IIOYB,
YVHUYTOKEeHHe JIeCOB, HapyIllleHHe 030HOBOIrO cjaoA U T. A. W ecnu Kiu-
MaTHYeCKHe H3MeHeHUA MOryT OBIThH BBI3BAHBI M3MEHEHHEM HAKJIOHA
3eMHOH OCHM, a TOYHad NPUYMHA YMEHLIIEHHA O30HOBOTO CJOA IIOKAa
HEU3BEeCTHA, TO OCTAJbHBIE JKOJIOTHYECKHEe NMpo6aeMbl OJHO3HAYHO fB-
JIAITCA CJIECTBHEM XO03ANCTBEHHOH AeATEJBHOCTH YeJIOBeKa.

3arpsAsHeHHe OKpyKawIueil cpeabl. PasBuBaomuecs IIPOMBIILIEH-
HbI€ IPOU3BOJACTBA, 3HEPreTHKAa, CEeJIbLCKOE XO3AHCTBO MOTYT IIPpU He-
CcOONMIOeHNH JKOJIOTMYECKUX TpeGOBaHUIN BBHIZBIBATH 3arpasHeHHe
okpy:xawmei cpensbl. Tax, xosaiicTBeHHBIE BRIOPOCH THMKEILIX METAJ-
JIOB — CBHMHIA, KaAMHUA H UHKA YiKe [PEBOCXOAAT ecTecTBEHHOEe CO-
Jep:KaHue 3THX MeTaJlIoB B 6uocdepe coorBeTcTBeHHO B 18, 5 u 3 pa-
3a. CoeuHeHMA TAMKEIBIX METALIOB — 3TO MOKCUYHble (Adosumble)
sewecmea. K TOKCHYHBEIM COEJMHEHMAM OTHOCATCHA TaKKe JIMOKCHUHBI
(mo6ounHbIe MPOAYKTHI MHOIMX HNPOM3BOACTE, I'Zeé MCIOAb3YETCHA XJIOp),
KOTOpBIE JajKe B HUYTOMHBIX KOHIEHTPANWAX MOMABIAKT UMMYHHYIO
CHCTEMY OPraHM3MOB, HOBBHIINIAIT YYBCTBHUTEJIhHOCTHE K BHUPYCHBIM 3a-
6oleBaHMAM, CHHIKAIOT YMCTBEHHYIO H (uaumdecKymo paboTocmocod-
HOCTb. B GoJsiee BBICOKMX KOHIEHTDAIMAX OHHM MOTYT BBIBBIBATHL PAKO-
Bele 3a00JieBaHUA, IOPAXXATh HEPBHYIO CHCTEMY, Me4YeHb, MUIIeBADH-
TeJBbHBIH TPAaKT.

B cenbCkOM X03sHCTBE IIHPOKO MCIIOJBL3VIOT Pa3jU4YHbIE 200XUMU-
Kambt. UX BO3IeHCTBHIO IIOABEPralOTCA HE TOJBKO BPEAUTENH, HO U BCe
JKHBYIIIHME DAIJOM OPraHH3MBI (l‘.‘[THI_H:I, YepBH, HaCeKOMBIe-OIBLIKUTEH,
OaKTepMM W Op.) U caM 4YeI0BeK.

MHorue 3arpASHUTENN Nepedarmcs no NUU,eébLM Yenam W HaKan-
JUBAIOTCA B HHUX. JTO SBJEHHE XapaKTEPHO AJA TPYAHO Paspyllao-
muxca (yCToH4YMBBEIX) BeimmecTB. K TaKMM COeJHHEHHAM OTHOCHATCS, B
YaCTHOCTH, MHOTHEe paJHOaKTHBHBIE aTOMBI (HampuMep, CTPOHIHI-90).
OpraEuU3MEI HaKaNJIHBAIOT 3arPA3HHATENb, MepelaBasd ero mo MHUIIeBLIM

BCNONMHWTE

1. Kakue 3arpsasHeHvs OKpyxalo-
e cpefbl BaM W3BECTHbI?

2. Kakve OpraHusambl HasblBaloT

KOHCYyMeHTamu?

- 3. Yro Takoe nuuieBas Lens?
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menaM KOHCYMeHTaM 0oJjiee BBICOKOT'O TOPHAAKA, BIJIOTH IO YeIOBEKA.
A Tax KaKk KOHCYMEHTHI C'heJal0T 3a CBOIO JKHM3HBL He OJHO pacTeHHe
WM JXUBOTHOE, a MHOIO, TO C KayXAbIM YDPOBHEM TpodHUecKOH Ienu
KOHIIEHTPAIMA BPEAHLIX BEINECTB B OPraHM3MaXx IOBBIMIAETCHA IPHUMep-
Ho B 10 pas, moxoms mo0 cMepTeabHBIX f03. Tax, B pbibe KOHIEHTpA-
nusa pryTé MoxxeT OwiTe B 1000 pas Gosblne, 4eM B BOZe, B KOTODOM
ona xuséTr. JI1060i1 opraEusM, NMUTAONUHACA TaKoi pbIOOIl, moxBepra-
eT cefa CMEpPTEeJbHOI OHACHOCTH.

Kaxaplil 3arpA3HHUTE]b OKA3bIBAET ONpeNeéHHOE OTPHIATEeJbHOe
BO3JefiCTBHe HA NPHPOAY, IIO3TOMY IIOCTYILJIEHHE BPEIHBIX BEIIECTE B
OKPYKAKIIYI0 CPeAY AOJKHO CTPOr0 KOHTDPOJHMPOBATHCH.

IIytu pemenus 3Kojgorudeckux npobaem. MuI KuBéM B obmecTse,
I KOTOPOrO XapaxKTepHO HEepAIMOHAJIBHOE, PACTOYMTEJbHOE MCIIOJb-
30BAaHHE NPUPOAHBIX pecypcoB. Ho pecypchl 3eMau orpaHudessl. [lisa
CcOXpaHeHHd dYe/OBeYEeCKON NUBUIM3AIMH HEOOXOJMMO IOCTPOHTH 00-
I[eCTBO, OCHOBOH KOTOPOTO OOJIKHO CTATh DPas3yMHOE HCIIOJIb30BaHUE
IPHPOAHLIX PECYPCOB.

CrpaTerud pasBHTHA YeJ0BEUECKOro 00IIecTBa, KOTOpad IO3BOJMUT
rapMOHWYHO COUETATH €ro IOTPeOHOCTH ¢ BOZMOMHOCTAMM COXPaHEHHA
HOPMAJBHOI'0 (PYHKIIMOHMPOBaHUA OHOC(EphI, — 9TO CTPATEerWdA palHo-
HAJBHOTO NMPHPOIOIN0Jb30BAHMA, T. €. ONTUMAJLHEIX CIIOCO00OB SKCILIY-
aTalqi eCTeCTBEHHEIX W HCKYCCTBEHHBIX IKOCHCTEM. Tarasa cTparTreruda
XapakTepusyercsa He TOJBKO IIMDPOKHM pPaclpOoCTpaAHEHHEeM IIPOM3BOJ-
CTBEHHEIX CcIoco00B (TeXHOJIOrHil) coepe;KeHns 9HePrul U pecypcoB, HO
M HM3MeHeHHeM XapakTepa mnorpebHOocTed siogmeii. ['maBHOM KOMKHA
CTATh YCTAHOBKA HAa pasyMHoe U Oepe)XHOe OTHOINeHHWe K HammeMmy o06-
meMy M eIHHCTBEHHOMY OOMYy — ILIaHeTe 3eMiada. Kamablii M3 Hac
IOJI3KeH IOHMMATHL, YTO HAPYIIEHHe 3aKOHOB IIPHPOABI Hen30exHO Be-
OeT K rubesd MUBHIH3AIKH. BOT ImoueMy SKOJIOTHYECKHE 3HAHUA Heob-
XOAUMBI KaKIOMYy 4YJeHy o0IecTsa.

Takum o6pasoM, panMOHAJbHOE IPHUPOAONOJb30BaHME BKIOYAET
cJjeAyIoe BHUABI NeATeJbHOCTH:

® KOHTPOJb BAaKHEHIIIHNX XapaKTEePHCTHK COCTOAHHSA OKDPY:Kaollei
cpeabl (KOHIIEHTPanuA BPeAHBIX BEIeCTB U T. 1.);

® BOCCTAHOBJIEHHE H OXDPaHY JIeCOB;

® pacIiIMpeHHe H YBeJHYeHHEe YHCJA 3all0BeJHBIX 30H;

® OXpaHy M pasBefeHMe DEeIKHX BHUIOB PACTEHHH M »KUBOTHBIX;

® BHeJpPEeHHE HeprocOeperainux TeXHOJOTHH, OPOINeAIINX IIpeaBa-
PUTENbHYIO 9KCIEPTH3y Ha 0e30IacHOCTh IJIA OKPY:KaIleill cpelsl;

® JCIOJIL30BAHHE B CEJILCKOM XO03AHCTBE BBICOKOYPOMANHBIX COPTOB
M BBICOKONPOAYKTHUBHBIX IOPOJ, YCTOWYUBEIX K GosesHAM M Hebiaro-
OPUATHBIM (PAKTOPAM CpPEIBI;
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® DKOJIOTHYecKoe o0pasoBaHHWe HACEJEeHUdA;

® MeMJIYHAPOLHOE COTPYAHUYECTRBO B Jele
OXpaHbl cpennl.

PaspaboTka 5KOJIOTMYECKOI0 3aKOHOJAa-
TeJBCTBA W co3faHue 3(hheKTUBHBIX MEeXaHH3-
MOB €r'0 peaJV3alluH TAKIKe ABIAIOTCH Helpe-
MEHHBIM 3JIEMEeHTOM IIOCTPOEeHHA OﬁlIIECTB&,
HaXOAALIETOCs B apMOHHM ¢ IPHPOIOIA.

Yenopexk UL OOWH W3 MHOMKECTBa OHO-
JIOTHYeCKHWX BHAOBR Ha HaIlled NJaaHeTe H
CRBOIO JIeATEeJIbHOCTh [OJIK€H CTPOHMTHL HCXOISA
U3 TOrO, 4To Omoctepa Ges uesoBeKa cylme-

B. W. BepHamckuit CTBOBAJa M MOJYKET CYIIeCTBOBATH, UYEJOBEK
(1864—1945) e BHe Omoc(epsl CYIIeCTBOBATL HE MOMKET.
Bripamomuiica pycekuit yuéueriii Bmanpu-

mup HBamoBuu Bepmanckuit (1864—1945), ogun u3 cosjgareseit cos-
PEMeHHBIX NpejcTaBiaeHUN o Omocdepe, onpenenus eé Kaxk ocobyw re-
OJIOTMYECKYI0 000704Ky, 00sacTh pacnpocTpaHeHus skusuu. B. U. Bep-
HaACKHMH CYMUTAJ, YTO YEeJIOBEYECTBO — B3aKOHOMEDPHBLIH MPOLYKT
pas3BUTHUA OHMOC(hEDPEI M YTO OHO «HE MOKeT (pusmYecKH OBITH OT Heé
HEe3aBHUCHUMBIM HH Ha OAHY MHHYTVY».

Nos nabcoparopun

Kpynueiimaa TexHOreHHAas
3KOJIOTHYEeCKasas  KaTacrpoda
npousonuia B ampene 2010 r.
B MekcukaEcKOM 3aiuBe. B
pesyJabTaTe B3pbIBA HehTAHON
naaT@opMel ObLJIA IIOBPEKIEHA
"He(praHas ckBaskmHa. Hedtsb
U3 Heé B TeUyeHHWEe IIOYTH IATH
MecHAIeB IIOCTyNajaa B BOALI 3a-
auBa, o00pasoBaB OrpoMHOE
OATHO Ha IOBEPXHOCTH W 3HAa-
YUTeNbHbIE CKOIJIEHHS B TOJ-
me Box. B pesynbrare passiu-
Ba HedTH OKasajlucCh 3arpsAsHeHHl mobepeykbdA B miTarax JIymsmaHa,
Muccucunu, Anabama u ®mopuza. IlocTpazano U morubjo orpoMHOe
KOJIMYeCTBO KHBOTHBIX.
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Bosnee 57 000 xKB. MUAL IUIOIIALH 3AJHBA 3aKDPBLITO IJIsI BeHeHMUs
peibooBHOM meaTensHOCTH. OrpoMHEBIN yiiep6 HaHecéH DHIGOIOBHOM
U TYPHCTHUECKOH NeATeJEHOCTH B peruoHe. IIpeanonararmT, uTo HEd-
TAHOE NMATHO IMOKHMHET aKBaTopuio MeKCcHKaHCKOIO 3aIMBa U HAYHET
IBHMIKEeHHE B CeBepHYI ATNAaHTHKY B HampasjeHn# EBpomsl, uTo MO-
JKeT H3MeHHTHh CKOpPOCTh TeueHusi ['ombderpum.

MepeyncnnTe COBPEMEHHbIE IKONOrn4eckue 0 . 3konorn- o
Yeckue

npobnemsi.

Moyemy ocobyio onacHOCTs AnA opraHusMoB npen- | Mpobnemsbi.
CTaBMAT YCTOMYMBLIE TOKCUYHbIE CORAUHEHMN? PayuoHanbHoe
MoyveMy Kaxaomy 4HenoBeky HeoOXomumbl 3KONOru- npupono-
Yeckme 3HaHuA? | rnonb3oBaHHe.
YTo noppazymMeBaloT No4 PauMoHaNnsHbIM NPUPOLO-

NnoJib30BaHuem?

KaxoBsl IPpHYNHBI BOSHUKHOBEHHA TAKOM 9KOJIOrHYec-
KO# mnpobiaeMbl, KaK ONyCTHIHUBaHHE?
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§ 50. UTOroBAA KOH®EPEHLUMA
«B3AMMOCBA3M OPrAHM3MOB
M OKPYXXAIOWENW CPE[lbi»

Samura DpoeKTa — 9TO Ipeskje BCero AeMOHCTPalUsd Pe3yJbTaTOB
pameit camocrosTenbHoii paborel. O BeIMOJMHEHHOH pabore HajLO He
IPOCTO pAacCKasaTh, €€, KaK M BCAKOe HACTOAILIEee HccjlefoBaHUEe, HAN0
samuTUTE. [lepen mpeacToAmeil 3alUTOH pacnedyaraiiTe TeKCT BBICTYII-
JleHus, caaiael npeseHtanuu. IlompobyiiTe caMOCTOATENIBHO OIEHHTH
CBO# TBOPYECKHUH MPOAYKT.

Ilens 3aHATMA: NPUHATHL y4acTHe B MTOTOBOH 3alllUTe IPOEKTOB —
TO3HAKOMHTE IPHCYTCTBYIOIIUX C Pe3yJbTATAMH CBOe#l HPOEKTHON Je-
ATeIBHOCTH, HAYIHTHCA ONIOHHMPOBATL M IOABOJWTE MTOTH MPOBEAEH-
HO#T paGoTHI.

Ilnanm saEaTHNA:

1. PaseuTue npeacraBieHui o 6uocdepe.

2. Brosornyeckue (HaKTOpPBHl U UX BIMAHHE HA OPraHM3MEL.

3. AjanTanuu OPraHU3MOB K Ce30HHBIM HM3MEHEHHAM B IpHpPOJe.

4. VcKyccTBeHHBIE DKOCHCTEMBI.

Coobuenue 1. Brian Beigaomuxcs yduénsix (M. B. Jlomonocosa,
0. JIubuxa, A. JI. JlaByasse, B. WI. BepHanckoro) B pasBUTHE IpeX-
craBJIeHHR o OGuocdepe.

Herounnkun uEOpMAaIMM:

1. Buorpaduy BeJIMKHX XUMHUKOB / mep. ¢ HeM.; nog pes. I'. B. Bei-

Kosa. — M.: Mup, 1981.

2. Bnagumup Bepraackuii. Kusneonucanue. M3OpaHHBIE TPY/EHI.
BocmoMuHAaHUA COBpeMeHHHKOB. CyXIeHHs IOTOMKOB/ COCT.
I. II. AxcénmoB. — M.: CoBpemeHHHUK, 1993.

3. Boaxos B. A. Brpalomuecsa xumuku mupa/ B. A. Boakos,
E. B. Bouckuii, I'. 1. Kysuenosa. — M.: Beicmmaa mkona, 1991.

4. Kasuauees B. II. Yuerue B. M. Bepraackoro o 6mocdepe u
noocepe/ B. I1. Kasnauees. — Hosocubupck: Hayka, 1989.

5. Muxaitto Jlomornocos. JKusneonucansue. Ma6panHule Tpyasl. Boc-
NOMMHAHUSA COBpeMeHHMKOB. Cysxaenns moromkos. CTuxu u mpo-
3a o Hém / coct. I'. E. Ilasnoma, A. C. Opaos. — M.: Corpe-
MeHHHK, 1989.

6. [Iasnosa I. E. Muxaun Bacunsesuu Jlomonocos/ I'. E. Ilas-
goBa, A. C. ®émopos. — M.: Hayka, 1986.

HNuTepHET-pECypCHI:
JlomorocoB Muxamn BacunbeBuu B 3JIEKTPOHHON OuMOGIHOTEKE
«ImWerden»: http://i rden
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Coobmenne 2. Biusuaue aHTPONOTeHHBIX ()AKTOPOB HA OPraHU3MEL.

Herounurn mHGOpPMANUH:

1. 'puropseB A. A. OKoJoru4ecKHe YPOKH HCTOPHYECKOrO
npormwuioro u cospemensoctu/ A. A. I'puropres. — JI., 1991.

2. A6n10oxoB A. B. YpoBuu oxpansl »xusoit npupogsr/ A. B. §6-
nokoB, C. A. OctpoymoB. — M., 1985.

Coob6menne 3. AjanTanuy HACEKOMBIX (MM APYro#l IPYNIEI Opra-
HH3MOB) K CE30HHBIM HM3MeHEHHAM B IIPUPOJE.

Herounuxkn uHGOpManun:

1. T'pe6enrukxos B. C. Taitus mupa Hacekombix /B. C. I'peben-
HuKOB. — HosocubGupck, 1990.

2. Yeprosa H. M. Dxonorus/ H. M. Yepnosa, A. M. BeutoBa. —
M.: IIpocsemienue, 1988.

Coobmenne 4. KoMHATHBIN aKBapHUyM KaK MOJEJb dKOCHCTEMBEI.

Herousnxkn uH@OpMalHM:

1. Iykbsauos O. M. CoBpeMeHHBIH aKBApHYyM U €ro obmrarenn/
0. M. Jlykeasos. — M.: ITuragens, 2000.

2. Heben B. Hayka o6 okpy:karomei cpene. Kax ycTpoeH Mup.
B 2 r. / B. He6enr. — M.: Mup, 1993.

HaTepHET-pPECYPCHI:

T'masapos A. M. Kopannel obecrnpeunBaOTCA H3-3a yTPaThl B3auUMO-
noamManua. CraTea Ha caiiTe www.elementy.ru

Ilopsenenue MTOroB KoH(epeHIIHH

Bce npHpOAHBIE DKOCUCTEMbl CBA3AHBEI MeXAy coboit u BMecTe obpa-
3YIOT KUBYIO 06070uKy 3emsuu — Ouoctepy. PassuTue mpeacTaBieHHH
o 6uocepe TPOMCXOJUTIO MOCTEIeHHO. YUeHHe o Guocdepe OBLIO CO3-
JaHO BBIZAlOIIEMCA pycckuMm yuénbiM B. M. BepHaackum.

YesioBEK, B OTJHUYHE OT BCeX APYTHX XHMBBIX OPraHM3MOB, HE IpPH-
cnocabauBaeTcss K OKpyXkalomell cpeje, a mpucrnocabiuBaeT eé K CBO-
uM norpebrocrsim. OH HacTymaeT Ha IpPUPOAY, He 3aJyMbIBasiCh O IIO-
CIeICTBHUAX CBOEH meATelbHOCTH. B pesyibTaTe aHTPONOTEHHOE 3ar-
pA3HeHHe cpeibl npuobperaer Bcé GosbllMe pasMepsl. e0OBeK JHIIb
ONMH M3 OMOJOrMYeCKHUX BUJOB Ha HAIllel IUlaHeTe, U OH He J0JIKeH
3abeIiBaTh: Gmocepa 0e3 UelOBeKa CYIIECTBOBANIA U MOYKET CYIecTBO-
BaTh, 4 UeJIOBEK BHe OHMoc(epnl CyIecTBOBATH HE MOXKET.
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BbiBO/bl K INIABE 8

IKOJIOTHA — HAYKa, U3Y4alOlas B3aMMOOTHOIIECHMS OPraHu3MoOB H
X COODIIeCTB ¢ OKpy»kaloleil cpenoil o6uTaHus.

Ha 3emse cymiecTByer ueThIpe OCHOBHBIE CPeALI OGUTAHUA: BOJI-
HasdA, Ha3eMHO-BO3/lyIIIHAA, NOYBEHHAsA U cpeja, oOpasyeMas caMuMu
JKUBBIMHE OpranuaMamu. Bee haxTopsl cpejbl mOApasfensioT HA TPH
OCHOBHBIE I'DyIOBI — abuOTHYecKHe, OGHOTHYECKHE M AHTPOIOTEeH-
HEIE.

Bce mpuposHbie 9KOCHCTEMBI CBABAHEI MEXIY COBOH U BMecTe 06-
pasyioT XKuBy0 oborouky 3emam — Guocdepy.

ITpuposa me ToMBKO Gonee cIOMHA, YeM MEI JyMAaeM, OHA ropas-
A0 CJIoKHee, 9eM Mbl Mo;KeM cebe 8TO mpeAcTaBUTL. IlepBhlii 3aK0H
9KOJIOTHH TIIacuT: «9To Obl MBI HU AeJaji B IPHPOZLE, BCE BHIZBIBA-
eT B Hell Te WM HHBbIE IIOCHEACTBHUHA, UACTO HEIpPeACKa3yeMbIe».
CriezoBaTenbHO, pe3ynbTATHI HALIeH AeATENBHOCTH MOKHO IIPEIBH-
AeTbk TOJNBKO BCECTOPOHHE IIPOAHAJNM3HMPOBAB, KAKOe BJMSHHE OHU
OKaXXyT Ha HPHPOAY. JKOJOTHA CTAHOBHTCA TEOPETHYECKOH OCHOBOM
AJLA PAMOHANBHOI'O MCIOJIL30BAHUA IPHPOAHEIX PECYDPCOB.

IKOJIOTHYECKHE IPOBJIeMbl, CYI[ECTBYIOIHE CEerofHsA, ABJISIOTCH
CIeJCTBUEM HEepasyMHON XO3AHCTBEHHOH [eATeJIbHOCTH ueJIOBeKa.
PaspuBaiomuecs nNpOMBIMIIEHHBIE IIPOU3BOACTBA, OHEPTeTHKA,
CeJbCKOe XO0BANCTBO MOTYT NPH HECOOIIONEHUH 3KOJOTHUECKHUX Tpe-
GoBaHMII CHILHO 3arPASHATL OKPYKAIOIIYVIO Cpexny.

AKTHBHAA paGoTa BO Bcex 00JACTAX UeJOBEUECKON AeATeNIbHOCTH
110 (DOPMUPOBAHUIO HOBOTO OTHOLIEHHA K NPHUpOje, paspaboTka pa-
IMOHAJBHOTO IIPUPOAOIIOIb30BaHNA, IPHpPoAocheperaomeil TeXHoI0-
IHM GYAYINEero CMOTYT PEIINTH SKOJIOIMYeCKHe IPO6IeMBbl CeroLH AN
Hero maHsd.

rA Hisi TOoro uTOGH NMPOBEPHTH, KaK Bhl YCBOWJIM MaTepHAa
TJIaBbl, BBIIOJTHUTE TECTOBBEIEe 3afaHus B paboueit Terpanu. Ecam BRI
COMHeBaeTechb B IIpaBHJIBHOCTH CBOHUX OTBETOB, IIOBTOpPHTE
MAaTepPHAJbI COOTBETCTBYIOMINX maparpados.



W N P W G P R AP LW W

NMPUJIOXXEHMA
«lUAM'M K YCNEXY»

NOAroTOBKA W NPOBEAEHME YPOKA-CEMMHAPA

VuebHBlEe 3aHATHA MOIYT HNPOBOJMTHCA B PA3JIMYHON OpraHU3alMOH-
HOil (popMe, HaAIpHMep B BHAe ypokKa-ceMHHapa. Ha cemunape ydaimu-
ecst 0DCYy KIalOT COODINEHHA, MOKJAnbl u pedeparTsl, HOATOTOBIEHHEIE
110 pe3yabTAaTAM MCCJEAOBAHMN MM YIUIyOIEHHOTO M3y4YeHHs yd4eOHOro
MaTepHuaga II0J PYKOBOACTBOM YUHTeNdA.

Ha smane nodzomoeéxu ydalgmecs COBMeCTHO ¢ yuuresaeMm ¢op-
MYJIUPYIOT T€MY CEeMHHApa, ero Hejb U BOIPOCHI AJ#A obcy:xaeHus. 3a-
TeM COCTABIAETCS NPUMEDHBIM IJaH NpPOBeJeHHA CeMHHapa, CIHCOK
HEOOXOAMMBIX MCTOYHHKOB HH(MOpPMAIHUN M paclpelesdroTcsd 3aJaHud
IJIA CAMOIOArOTOBKH. PafoTa Mo mOArOTOBKE K CeMHHAPy MOKeT OBITh
KaKk WHIWBHAVAJIBHON, TAK H rpylloBoii. B mpoiecce moAroToBKH
KaKIbIll yualquiica (rpynma ydalmMxcs) TOTOBUT [JOKJaK, coolleHHe
niau pedepar Ha 3aJaHHYIO TEMY, MCIOJbB3YA PeKOMEHIOBAHHBIE HCTOU-
HHUKH, 8 TAaK)Ke FOTOBUTCA K OOCY’KIEHHMIO OCTAJIBHBIX BOIIPOCOB CEMM-
Hapa.

B xo0de cemunapa cHauaja 3acJyIINBAIOTCA COOOINEHHA ydalluX-
csl [0 Ka)KJAOMY BOIIPOCY, 4 3aTeM OpoBoauTcs uMX obcysxkaeHme. Iloc-
ne mpopaboOTKM BCeX BOIPOCOB node00amcsa umozu cemuHnapa.
BaXHO He TOJBKO CHENATH BEIBOAEI B OTHOINEHHWM H3YYEHHOIo ydebHO-
ro Marepuaja, HO M OIEeHHTh JHYHBIH BKJIAL KaMKAOTO y4acTHHKA ce-
MHHAPA B YCIENIHOCTH €ro IpoBeJeHHsA. B 3aBHCHMMOCTH OT aKTHBHOC-
TH KayKJOT0 yYallerocs ydYuTeJ b BBICTABJAET OLEHKM 3a pabory.

KAK T'OTOBHTBCA K CEMHHAPY

IlogroroBka K ceMHHApPY HA4YMHAETCS C M3YUYEeHHSA DPEKOMEeH0BAaH-
HBIX MCTOYHHKOB HHpopMamuu. OCHOBHBIM HMCTOYHHKOM SABJAeTCH,
KaK OpaBuiio, yueOHuK. Pafora ¢ marepuanaMu yueOHHMKA II03BOJAET
YCBOUTEL 0a30Bble 3HAHUSA, HeoOXomuMmble s Oojee riybokoil mpopa-
OOTKHM BOIIPOCOB CeMHMHAPA, W HCIOJL30BATE MHGMOPMAaIHIO, MpeACTaB-
JeHHYI B JONOJHHUTENbHBIX HMCTOYHHMKAX.

Ha caepmymolimeMm sTame HeoOXOOHMO COCTABHTE IJIaH COOOINeHHA,
npopaboTaTs COJep:KaHHe OIOJHHUTEJbHBIX HMCTOYHHKOB M 0TOOpaTh
MaTepualsl AJfA BLICTYILJIEHHS. 3aTeM CJeAyeT IPHUTOTOBHTH KOHCIIEKT:
HamucaTh IJIAH ¥ TE3HChl BBICTYIIJIEHMS, MMeHa, AaThl, HUTATEl H T. X.

Ilna mpeacTaBJIeHHA COOOMIEHMA cJeAyeT MOATOTOBUTH HJILIIOCTPA-
THBHBIM MaTepuaJ: TabJMIbl, CXeMbl, AHArpaMMbl, DHCYHKH, IOpPTpe-
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TEL U T. I. B Hacrosmee BpeMsa ya006HO 0GQOPMIATE HILIIOCTPATHBHEIN
MaTepHaJ B BHAE MYJIbTHMeIUHHON IIpeseHTaI[WH.

KAK YCHEIIHO BBICTYIIATH C TOKJAJIOM HJIH
COOBIIEHHEM

JIro0oe BRICTYIJIEHHME COCTOUT M3 TPEX dYacTel: BcTynaeHHe (00OCHO-
BaHWEe 3aABJIEHHOW TeMBI), IJIaBHAA 4YacTh (OCHOBHBEIE BOIIPOCHI COJEp-
JKAHUA TeMBI) ¥ 3aKJIYeHHe (CYMMHPOBAHWE CKA3aHHOTO, BHIBOJEI).

Bo BpemsA BBICTYIIEHUSA Jy4YIlle He YATATH TEeKCT, a IlepecKas3bIBATh
ero. CHauana ciaegyeT HMONPHBETCTBOBATEL CayINaTesieil, 00BABHTEL TeMY
CBOEro JOKJaJa W ero mejb. 'OBOPHUTE HeoOXOAMMO I'PDOMKO U BBLIPA3H-
TEJbHO, MCKJKYASA W3 PEYM CJA0Ba-NapasvTHl («BOT», «THUOA», «KAaK
ObI», «3HAUYHUT», «HY», «TOro» u T. 1.). Ciaeayer cIeguTb 3a TEeMIIOM
peun (cpemaum Temmom cuuraerca 120—150 cioB B MHHYTY € maysa-
MH); MHTOHanued (MOHOTOHHOCTH pPeUM CHHJ)KaeT HHTepeCc cjaylniarte-
meit); muKmued (4ETKO BRITOBApPHMBAaiTe CJI0BA); MUMHKOMH (0HA AOJXKHA
OBITL NOABUIKHOM, OTPAXAaTh OTHOIIEHHE BLICTYIIAIOIIEI0 K TOMY, 4YTO
OH TOBOPHT); KecTaMu (MKeCTHKYIANWA He JOJKHA OBITH HeIpephIB-
HOM, omHooOpasHOM — He Ka)kzas (pasa HY»»KJaeTcsa B MOAUYEPKHBA-
HUH XeCTOM); I030# (IpaBMIbHAA M yaoOHas MaHepa CTOATH IIOMOXMKET
BaM CHATH HAIpPAKeHWe IIPH BRICTYIJIEHHWHM M YYBCTBOBATH cebA yBe-
PEHHO).

KAK HCKATH HAYYHYIO HH®OPMAIIHIKO B HHTEPHETE

IOns pocryna K MHGOPMAIMKM WHTEPHET-PECYPCOB HEOOXOAMMO 3HATH
ux ceteBoil agpec. B MuTepHeTe CylmecTBYIOT pasjiddHble HHGOPMAaIH-
OHHO-TIOMCKOBBEIE CHCTEMBI, IIOMOTalOIHe MOJb30BaTeNAM HaHTH TO,
uTO UM HYKHO. IIpuMepaMu nogo0HBIX IIOMCKOBBEIX CHCTEM MOIYT CJIy-
JKATH TeMATHYECKHEe KATAJIOTM M MOMCKOBEIE cucTeMsl'. ITomck mHGOD-
MAIlMM B HHUX OCYINECTBJIAETCH C IMOMOIIbI0 KJIYeBHIX CJIOB, Hamboiee
TOYHO OTPAMKAIIIUX CYTh TOr0, UTO BbI COOMpaeTech MCKAaTh.

ITponeaypa BeIGOpPA KJIOUEBBIX CJIOB HATIOMHHAET BBHIOOD Ha3BaHUM
pasjesioB (CJIOB) IPH MOMCKe KHUTH B CHCTEMaTUYECKOM KaTrajore 6ub-

! TemaTuueckue (IpefMeTHEIE) KATAIOTH — 3TO MHGOPMAIHOHHO-CIIPABOY-
HBIE CHCTEeMbI, IHOArOTOBJIEHHBIEe BPYYHYIO PelaKTOpPpaMH dTHX CHCTEM Ha OCHO-
Be umHGOpPManHuu, cobpaHHOH Ha cepBepax HurepHera. MH(popmauus B aTHX
cHcTeMaX paclpefeNfeTcs 10 TeMaTHYecKHuM paszienaM. IIoHCKOBBIE CHCTEMEI
IpeACTaRAAIOT coG0# ciokKHBIE MH(POPMAIMOHHO-CIIPABOYHBIE CHCTEMBI, IIpe-
IOCTABIAOINNE B OTBET HA 3aIpOC IOJBLIOBATENA CCHIJIKM HA Pa3/IMYHBIE WH-
TepHeT-pPecypcCHI.
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auoTeKH. MOXHO BROAHTHL KJIIOUEBBIE CJIOBA B COOTBETCTBYIOIIEE MOJIE
MOMCKOBOI CHCTEMBI 0 OZHOMY, IIOCIEJOBATE/NBHO CyMas ITOHCK, HJIHA
sKe BBOJHUTH CPa3y HECKOJBKO CJIOB, pasfeids HX 3alATBIMH, HalpH-
Mep: oOGpasoBaHMe, CpefHAA IIKOJa, 6UONIOrHdA, KIeTKa, MUTOXOHADHA.

Ilpu noucke mHbopmManuu B MHTEpHETE U otbope eé [AJdA HCIOJb30-
BAHUA B y4eOHBIX HeaAX HeoOXOAMMO Pa3BHBATh HABBIKM KPHUTHYECKO-
ro MBIIIJIEHUS ¥ YUUTHLCA AHAJH3HMPOBATE KAYECTBO M HOCTOBEPHOCTH
aroit uadpopmanuu. Paboras ¢ urbopmanuei, npejcTaBJeHHON Ha BeD-
cTpaHHIAX, CTapaiTech HAlWTH OTBeTHl HA CleAyIOIIne BOIPOCHI:

v Kro aBTOp aTHX cTpaHUN?

/ VMeer M aBTOpP IPAaBO NPEACTABIATH JaHHYIO HH(POpPMAIHIO OT
cBOero mMeHu?

v UTo mpeicTaBIeHO HA caiiTe — O0BeKTHBHbIE (DAKTBL MM JHYHOE
MHeHHe aBTopa?

v Jlia KakKux meseil cosjaBancs cauT?

v Korga caiiT GBI cO3ZaH H KaK 4acTo OH obHoBIAETCA?

v/ Kaxas opranmsanys TOAZep)KUBaeT aBropa?

/ U3 KaxuX MCTOYHMKOB ABTOPHI caiiTa mosy4arT HHGOpMANHIO?

v MosxHO AM Ha3BaTh JAaHHBLIHA caiT NMOJME3HBIM HUJIH BAYKHBIM?

v MoskHO JIH NpPOBEPHUTH HHGMOPMAIHIO, NIPeJCTABIEHHYIO Ha caiire,
¢ TIOMOIIBI0 KAKHX-TO JPYTHX HCTOYHHKOB (KHUI, XXYPHAJOB U ap.)?

/ Vkasama JiE Ha caiiTe KOHTaKTHasd WHGOpManus — TeJedOoHEl,
azpeca TPaJUIMOHHOM H DJEKTPOHHOM IOYTHI M T. I. AJIfA CBASH C aB-
Topom?

IIpuMepEl TeMaTHYECKHX (npesMeTHBIX) KaTajloros

PoccuiickHe KaTaJorx MeskayHapogHbIe KaTAJOTH
http: /ki ru/ — KaraJjor http://www.aboutus.org/ —
JeTCKHX pecypcoB AHTJIOASLIUYHEIN CBOOOJHEBIM KATAJIOT.
http://s ls-worl — http: //www.dmoz.org/ — Open Directory
raranor o6pazoBaTeIbHBIX Project (Orkpsireiit Karamnor)/

pecypcoB «IlIkonpHBIE MHD»

http://vaca.yandex.ru — http:/www.lifel23.com/ —

garagor JdHIeKc

http: /www.list.ru/ — http://dir.yahoo.com/ — karanor Yahoo

Rafraﬂor@mail.ru (aHI‘JIOH{’lHqHHﬁ KaTaJIOI‘)
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IIpuMephl MOMCKOBBIX CHCTEM

Poceniickune cuceremsr

Me:xayHapoaHbIe CHCTEMBI

http://www.yandex.ru/ — Yandex

http: //www.google.com/ — Google

http:/www.rambler.ru/ — Rambler

http://www.vahoo.com/ — Yahoo

http://go.mail.ru/ — momck@mail.ru

http:/www.goto.com/ — Goto.com

htL'Q; // WWW.I'QbO.l'U[ — KaTaJjor

caritoB Rubo

http:/www.webcrawler.com/ Web

Crawler

A TpeHHPOBKM moWCcKa MHMDOPMAIIUU B WuTepHeTe BHINOTHHTE
clenyiolnee sajgaHue.

ITompo6yiiTe momo6paTe He MeHee MecATH KJYEBBIX CJOB, C IIO-
MOIIBI0 KOTOPBIX BhI MOTIJIH OBl OHHCATH TeMy YPOKa, CEMHHAapa (TeMmy
IpoeKTa U T. II.), PACIOJIO}KHMB WX B IOCJIELOBATEIHLHOCTH OT 00X
IIOHATHH K GoJlee YaCTHBIM M KOHKDETHBIM.

6.
2. 7.
3. 8.
4. 9.
5. 10.

KAK CO3AATb MYJIbTUMEAVNWAHYIO NPE3EHTALMIO

MyabsTuMenuiiHbIe ITpe3eHTaIuU HCIIOJIB3YIOTCA OIS TOT0, UTOOBI
BBICTYIAION[MH CMOT Ha OOJBIIOM 3KpaHe MHIHN MOHHUTODE HAaTJISAIHO
IPOAEMOHCTPUPOBATE JOIOJHUTE/]bHBIE MATEPHANBI K CBOEMY c000Ime-
Hui0. IIpu 5TOM HEOOGXOAUMO COCPeZOTOUNTE BHUMAHHE cayllaresed Ha
co/ilep:KaHHU paboThl, 4 He Ha KOMIBIOTEPHBIX adderTax. Cosnapaemas
Ipe3eHTalMsA MNOJXHA COOTBETCTBOBATH COAEP:KAHUIO, IeJdAM ¥ 3axa-
9aM coobuieHus (JoKjIana, y4eGHOro mMpoeKTa M T. II.) U ABJIATLCS €ro
KOMIIOHEHTOM,

HauanpHpIM BTamoM paboTel Becerma sBIsieTCs IJIAHUPOBAHME ClieHa-
pHsl TIPpe3eHTanuyu 1 0TOOP MaTepHAaloB, HA OCHOBE KOTODLIX OHA Gyaer
co3maHa. TeKCTOB, DPHCVHKOB, 3BYKOBOTI'O COIIDOBOXKIEHUSA, BHIOEODOJIH-
koB! u 1. m. He caeyeT IIAHWUPOBATHL OOJIBIIIOE KOJHMYECTEBO CIAMIOB.

Crepyromum sranoM paGoThl ABIAETCA HEIOCDEACTBEHHOEe otopme-
HHUe CclaifioB npeseHTanuu. s 5TOro cieayeT BOCIOJb30BATHCA peKo-
MeHIaIlUsIMU:

! B mpounecce CO3JaHUs INpe3eHTaluy Heab3s 3abbIBATHE O COBJIIAEHHH
aBTOPCKHX IIpas.
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MpunoxerHus

1. CobmopaiiTe efuHBIH cTUIb odopmiaenus. MsberaiiTe cTunei, Ko-
Topble 6YAYT OTBJEKaTh OT caMoii npeseHranmuu. Ha oxHoM criaiine pe-
KOMeHAyeTcs MCIOIL30BATL He Oosiee TPEX IIBETOB: OAMH AJs (oHa,
OOWH IJIA 3arOoJOBKOB, OJHH Ans Texcra. s ¢doHA M TEKCTa HCIOJb-
3yHTe KOHTpACTHBIE I[BETA.

2. Jlnsa npeacraBieHus HHGOPMAIUHM HCIOJL3YHATE KOPOTKHE CJIOBA
U TpeiIo:KeHus. 3aroJIOBKU AOJKHBI IMPHUBJIEKATh BHHMAaHHE ayAUTO-
pun. IIpeanouTUTEeIbHO TOPH30HTAJILHOE DACIOJIOMKeHHe WHDOopMamun
Ha crpanuie. Haubonee BakHada MHAOPMANUA JOJXKHA PaCIOaraTbCa
B IeHTpe aKpaHa. [[JIA BeIAeNeHNA WHGPOPMAIMHA ClIeAyeT HCIONb30BaTh
HUPHBIH mpudT, Kypcus wian noguépxusanue. IIpudTer Ges saceuex
Jerye 4yuTaTh ¢ 0OIBIIOro paccrosHusA. Helab3sa cMeNIMBATL PAa3HBEIE TH-
bl mrpudTOB B OAHON mpesenTanun. Henbssa 370ynoTpebIATh MPOMMC:
HBIMH OYKBAMHM — OHH YHTAIOTCA XYy3Ke CTPOYHBIX.

3. He crouT 3alOJHATH OAHH CIAAH[ CAHIIKOM OOJbmIMM 00BEMOM
HHMDOPMAIIHH: JIOAM MOTYT €IWHOBDEMEHHO 3allOMHUTh He Gosee Tpéx
¢axToB, BEIBOIOB, omnpenenenuii. Haubonpmaa s@@eKTHBHOCTE JOCTHU-
raeTcs TOT/A, KOT[a KJAKUYeBble MyHKThI OTOOpaxaioTcd 10 OJHOMY HAa
KaskIoM OTAeJbHOM ciaiife. Ilna obecneyeHus pasHooOpasus cienyer
HCIIOJNIBL30BATL PasHble BHUABI CAAiZioB: ¢ TEKCTOM, ¢ TabiullaMu, ¢ Aua-
rpamMaMu. Eciau Ha ciaaiife pacmojaraeTcAd KapTHHKA, HaANIHWCh JOyd-
IIe pacmojaraTh IoJ Hei.

4. BenoMmoraTenbHas MH@oOpMAaNuaA He JOJIMKHA IpeodiagaTh Hajg oc-
HOBHOII uHdopmanueii. He cTromT 310ynoTPeOIATE PasIUYHBIMU AHU-
ManuoHHBIMH J(hdeKTaMHu, OHM HEe OOJMKHBI OTBJEKAaTbh BHHMAHWE OT
cojep;kaHuA HHDOpPMAIMK Ha cJaange.

Samanme. CocraBbTe ClieHAPUIl cBoell Oymyimeil mpeseHTAIWH.

Cnaig 1. TuryibsHas cTpaHHIA Cnaiig 2
HasBanmne: Haspanmue:
Bruarpouaer: BrirodaeT:
Cnaiin 3 Cnatig 4
Hassanue: HassaHue:
BrawuaeT: Brurouaer:
Caaiig 5 Cnaiin 6
Hazgpauwue: Haszsanwue:
Braougaer: Brarwougaer:
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KPHTEPHH OLIEHUBAHHUSA MYJbBTHUMETHMUHBIX
IIPE3EHTAIIUN

3axkaHuuBad paboTy Haj co3jaHHMeM Ipe3eHTALIMM, MOAyMaiiTe HAZ
KPUTePHAMH, 10 KOTODPBEIM Ballla IIPe3eHTAallus Oyaer omeHeHa. Kpure-
PHH MOTIYT OBITH CIEAVIOIUE:

1. CoorBercTBHE CONEPIKAHUA MPE3EHTAIUM HeJdu paboThl B IEJIOM.

2. KauecTBo odopmiIeHHUs Caaiij[0B Npe3eHTAuU: oGOPMICHHE OTBe-
yaeT TpPeOOBAHMAM SCTETHKH, AU3aiiH He IPOTHBOPEUHUT COJEpPIKAHUIO
Ipe3eHTaluy; ANarpaMMbl ¥ PHCYHKHU IIPHBJIEKATEIbHBI, HHTEPECHBLI U
COOTBETCTBYIOT COZEpP:KAaHHI0, He HAKJIANBIBAIOTCA HA TEKCT (ecJH 3TO
He cnenuaJibHbie adderTsl). Teker jgerko unrTaercsi, (OH COYETAETCH C
rpa@puYecKMMH 3JIeMeHTaM{; COUCKHM B TaOJuIbl B IIPEe3eHTAIMH BBI-
CTPOEHBI M pasMelleHbl KOPPEKTHO; BCe CCBHLIKHU paboTaioT.

3. KoppekTHOCTE mpeAcTaBieHuss MHGOPMAIUM B IIPe3eHTAI[MU: OT-
cyTcTBHEe opdorpadpuyecKNx M OYHKTYAIIMOHHBLIX OIIMOOK; HMCIOJJIbB30-
BaHHE HAY4YHOH TEeDMHHONIOTHM; WHGOPMAIUA AOJKHA OBITH TOYHOIA,
IOJTHOM, TOJIe3HOM W aKTYyaJIbHOU; COOJI0JeHHe aBTOPCKHUX IIPAasB.

OPrAHM3ALMA PABOTDBI HAJL YYEEHbIVMIM NPOEKTAMM

YueOHBIE NpOeKT — opraHuW3anuoHHas (GopMa ydeOHO-UCCIEZOBA-
TeJIbCKOW paboThl, KOTOpadA OPUEHTHPOBAHA HA IOCTHXKEeHHEe KOHKpeT-
HOTI'O pe3yJibTaTa mo PellleHHI0 Kakoi-1ubo sHaumMo# npobiaemsi. IIpo-
eKT MOKeT OBITh peajM30BaH KAK HHAWBHUAVAJIBHO, TAK M KOJJIEKTHE-
HO HECKOJBKHMH YYacTHHKaMM IIpOeKTa. BarKHeHIIHM pes3yJbTaToM
peanu3anuu y4ebGHOIO IIPOeKTa ABJIAETCHA HE TOJBKO COOCTBEHHO IMOMIY-
YeHHe HOBBIX 3HAHHI, HO M IIPEeJCTABIEHHE ero pesyJbTaToB, H UX 00-
cysaenue. PaccMoTpuM mociieqoBaTeNbHOCTS peaau3aluy IIPOeKTa.

1. Bpi6op TemsI M ()OpPMYyJMpPOBAHMe LeJHM M 3a7adY MPOEKTa

Husi Toro uTobbl HauaTh paboTy HaJ IPOEKTOM, HeOOXOAUMO mpa-
BUJIBHO OIIPeJeJHTh 00JIacTh, HalpaBieHHe, O0BEKT U IpeIMeT HCCle-
noBaHusa. Kpome Toro, Qo/kHBI OBITH HalJeHHI OTBETHI HAa BOIPOCHI:
moyeMy BO3HHKJA HeoOXOZWMOCTH B BhINMOJHeHUHM npoekrta? Kaxwme 06-
CTOATEJIbCTBA NOOYAMJIN aBTOpa NpUCTYyOuTh K pabore? Kaxosa sHauu-
MOCTh npobiaeMbl IJsi aBTopa?

Taxxe HeobxomumMo chopMynHpOBATHL IeJb W 3a4adld IPOEKTa:
mpenaoJaraeMsle UTOMHM paboTel, mogmarmoniuecs oueHke. Ileaw u saga-
YH IPOEKTa JOJKHBI JOTMYECKH BEITEKATb W3 TMOCTAHOBKHM IIPOOJIEMBI.

ManoBepoAaTHO, UTOOBI MpoGaeMa, KOTOPYIO Bel cobHMpaeTech IIOJ-
HATh, HUKOIZA M HHKeM He Oblia mccaemoBaHa. IlocTapaiiTech HaWTH
aHaJOTH B OTEYECTBEHHOM M MHPOBOH NpPAKTHKE.
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2. BriOop HaszBaHMSA IPOEKTA
HaszBaHue NpOeKTa AOJKHO ObITH YETKHUM M KPATKHM, COCTOATHL HE
OoJiee UeM K3 CEeMH CJIOB.

3. Hoaroroska miaaHa pabdoTsl

Ha mansHOM sTame NOATOTOBKH MPOEKTa JOJIFKHBI OBITE OIIpeiesIeHBI
ueroyHuKu wmHGOpManuu, crnocobwl cbopa, aHanNW3a U IPEACTABICHHA
pesyabTATOB, OIpejesieHa IIOCHeJ0BATeIbHOCTh PelleHHA IIOCTaBJIeH"
HBIX 3a/1ad4.

4. Bsi0op MeTOZOB HCCIEeJIOBAHHA

Heob6X0MuMO ONpPEeeINTh METOALI UCCIefoBaHUSA. BbIGOD METONOB M
cpeCcTB M3MepeHHH 3aBHCHT HE TOJBKO OT TOTO, 32 KAKHMM KOMIIOHEH-
TOM HJIHM [MAPAMETPOM Bbl HaMepeHbl BeCTH HabJIOmeHus, HO U OT 3a-
maq Balled mporpaMMEI B II€JIOM.

5. IIposenenue pabor

Pa6GoTEl IIPOBOAATCS B COOTBETCTBUH C IIOCTABJIEHHBIMH 3ajavaMu M
¢ MCIONb30BAHMEM BHIOpaHHBIX MeTo40B. OCHOBHBIM YCJIOBHEM IIPH
BHIIIOJIHEHUHM WMCCJIeJOBAHUM ABJAETCA IOJYyYeHHEe JOCTOBEPHBIX M CO-
OCTABUMBIX JaHHBIX.

Eciu mcciaefOBaHHE HOCHT 3KCIEPHMEHTANBHBIA XapaKTep, IOBTO-
puTe ero HEeCKOJbKO pa3 (He MeHee Tpéx), 4TOOBI YAOCTOBEPHUTBLCHA B
BOCIIPOM3BOJAMMOCTH II0JIyYaeMbIX AaHHBIX.

BaskHOII cocTaBiafiomell IpoeKTa ABIAETCA JOKYMEHTHDOBaHME
(buxcupoBanHe B JOKYMEHTaX) Pe3yJIbTaTOB. IoxyMeHTHPOBaTh Heob-
XOAMMO Bce cTagum paboThl, HaumHAA ¢ OTO6OpA mpob. AKTHBHEE HC-
moNb3yHTe (OTOAOKYMEHTHPOBAHHE, TAK KAK OHO IIO3BOJISET 3aXBa-
THTH COOGBITHH, MMEIOINNe BPeMEHHBIH MM faXKe OJHOKDPATHBIA Xapak-
Tep (HanmpuMmep, BCTpedya PeAKOro BUJa, cOpoC CTOYHBIX BOJ B BOJOEM).

6. O6paboTka pe3yabTaToB, GOPMYIHPOBAHHE BLIBOIOB

B namHOM pasjeine mOAPOOHO M3JAraloTCA IMOJIyYeHHBIE DPe3yJIbTaTEl,
KOTOpbIe IPH HEOOXOAMMOCTH HJIJIIOCTPHPYIOTCA C IIOMOIIBIO TabauI,
PHCYHKOB, rpaMKOB, AuarpaMmm, dororpaduit 1 T. m.

IIpu aHanM3e MOJYUYEHHBIX DE3YJBTATOB MOMKHO MCIIOJNB3OBATH Cle-
AVIOIIHe BOIPOCHI:

v/ KaxoBsl NPWYMHBI MOJYYEHHBIX Pe3yabTaros (T. e. IIOYEMY mo-
JydeHbl MMeHHO 3TH pedyabrarel)? Eciu MogydeHHBbIe AAHHBIE JOCTO-
BEpHBI, CJeAyeT 3a/aTh BONPOCHI O MPUYHHAX, O0YCIOBUBIIMX HabI0-
faeMble SBIEHWSA, HATPUMED: KAKOB MCTOTHHMK 3a(DMKCHPOBAHHOTO 3a-
rpA3HEeHHA?

v COOTBETCTBYIOT JIi MOJy4YeHHBIe Pe3yJbTAaThl TOMY, YTO BBI OXH-
nann? Ecam na (mer), To mouemy?
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v KakoBsl ciencrsus Habnogaemerx apaernii? OTBeTnbTe Ha BOIIPOC:
9TO TmpousoiiAér, ecnm ..? Ilpm atom caexyer IIPUHUMAaTh BO BHHMA-
HHEe OTBETHI Ha IlepPBhIE JBa BOIpPOCA.

ITpu obpaboTke mOSyYeHHBIX PE3YIBLTATOB He 3a0yabTe M O IPOrHO-
3UPOBAHHH.

Ilpy nony4yeHuwm HeOKHITAHHOIO pesyJabTaTa cIaefyeTr TIIaTeJbHO
HpOaHATHWBUPOBATE €I'0 M OIEHHUTh BCE BO3MOYKHEIE HCTOUYHHKM OIIH-
60x. B mpOTHBHOM cryuae MOMKHO OKA3aThCA HMCTOYHHKOM HEKODPPeKT-
HBIX CBeIeHHIA.

IIpu Hanuuum B paboTe KOJMHMUECTBEHHBIX OaHHBIX HCHIOJB3YVHTE Ma-
TeMarudeckue cpejacrsa obpaborku. Hanpumep, ato Moryr 6eiTh obe-
PacupoCTPaHEHHEBIE KOMIIBIOTEDHBIE TPOTPAMMEI (Excel u mp.).

IIpn dopmynuposanuu BBIBO/IOB HEODXOJHUMO OLEHHTH, JOCTHUT JU
IPOEKT LeJIM, B KAKOW CTeNleHHM LeJb JOCTHTHYTA.

BeIBOABI MOMKHEI COOTBETCTBOBATE 3agauaM npoexTa. Cregyer Kpar-
KO (o myHKTam) chOpMyJIHPOBATH Pe3yJbTaThI, JaTh OpPaKTHYeCKHe
PEKOMEHIAIINN W HAMETHUTH MEPCIEKTHBEl JJA JaJbHEHIIMX HCCIeno-
BaHuii. He orpanmumsaiitecs mpocroii KOHcTraranueil curyamuu. Eciam
B XOZle BRINOJHEHUsS IPOEKTA YETKHUX Pe3yJIbTATOB IOJYUHTH He vaa-
JIOCB, TOT/la BMECTO BBIBOAOB (hOPMYJIMpPYeTCH 3aKJIIOUEeHUe.

BrI1BOABI JOMKHBI MMETh IEHHOCTH OpexJae BCero B NPAKTHYECKOM
IIaHe.

HeraneHo oxapakrepuayiite OPAKTHYECKYI0 3HAUMMOCTE BBIIIOJHEH-
HOTO HCCJIeNOBAHMSA, OTBEYAA HA BOIIPOCHI: KaKHe IPaKTHUYECKHe pe-
SYJIbTATHEL yiKe monydyenel? Kakue peaynbraTel MOKHO GymeT NOJIYYUTE
B CJydae IMIMPOKOro BHeJPEHHWs Balllero mpoekra? YIYUYIIMTCH JH Ka-
YEeCTBO JKHBHH JIIOZeil B CiIyuae pPeaJM3allly BAIIHX OpPeIOXKe N ?

7. IloaroToBka m odopMIeHHe NMHCEMEHHOT0 TEKCTa

ITucemennbi (MalUMHONMMCHBIN) TEKCT NPOEKTa AOJKEH OTBeYaTh
CHeAYIIUM TPeOOBAHUAM:

1. O6muit 06béM mpoekTa He [oJKeH OpeBbIIaTE 15 crpaHMIL,
BKJIIOUAA TUTYJIBHBIM JHCT, aHHOTAIMIO, MJLIIOCTPAIMH, rpaduKy, pu-
CYHKH, Gororpaduu, nepeyeHb CCHUIOK H IPHUJIOKEHHIH, CIIHUCOK JIATe-
parypel. Takum oGpasom, mepsoii cTpaHHIell cumTaercs THTYJIbHBIHA
JIHCT.

2. Texer noKeH OBITE PACIIOJIOMKEH HA OXHOM CTOpOHEe JHcTa Gop-
mara A4, HameuaTaH uepe3 MOJYTOPHBIM ME)KCTPOUHBIN HHTEpPBAJI,
mpudT OOLIYHEBIN (He XUDPHBIH, He Kypcue), Times New Roman,
12-it pasmep 1mpudra, napamMeTpel CTPAHHIBEI: BepXHee, HHKHee, Ipa-
BOe IOJIA — 2 cM, JieBOe moJle — 3 CM.

3. B Texcre mpoexTa cieayer mOMEIIATh CCHIIKH Ha HCIOJb3yeMbIe
paboTsl ¢ yKasaHHeM (DaMHIHH ABTODOB (HasBaHMA KHUTHM) M Troja.
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TIpu 3TOM B COHCKE JHUTEPATYPhI IPHBOAATCA TOJBKO MUTHpPYyeMble HC-
TouHMUKH. IIpH HeoBXOAMMOCTH BOCIPOMBBOAATCA PUCYHKH M TabaHIbI,
cHAOKEHHLIE CChLIKAMUA Ha HMCTOYHHK.

Ocoboe BHEMAaHME CJeJyeT yAeJUTh 3aroJOBKaM K TabauIaM U II0A-
nuesaM K wrocrpanuaM. OHu 06A3aTeIBHO JOJMKHBI OBITH HA KaMJ0M
pucyHEe (Tabauie, rpaduKe M T. A.) U JOJKHBL JIETKO YUTATBCH. Ocu
Ha rpadukKe H AumarpaMMax o0sa3aTelbHO AOJIMKHBI OBLITH HOAITMCAHEL.
NzobpaskeHre HAa PUCYHKAX W TabIUIAX MOMMKHO OBITH UETKHUM. ITpn
opopMIIEHHMH PHCYHKa WIM rpaduKa MOKHO TNOJIB30BATHCA PA3SHBIMH
IBeTaMH, HO X He JO0/UKHO OBITH Gojiee 4eTHIPEX, TAK KaK CIUIIKOM
nécrpas KapTHHA 3aTPyAHAET BOCIDHATHE.

Ha THTYJIBHOM JIMCTE NPOEKTa 00A3aTeNIbHO JOJIKHBI OBITE YKa3aHEI
nosiHbie (PAMHIHM M MMEHA YYACTHHKOB IPOEKTA W IOJHbIe (haMHJINH,
WMEeHA ¥ OTYEeCTBA PYKOBOAWTEJNeHl C yKazaHHMeM HX [JOJIKHOCTH, a
TaKke YETKOe M KpaTKOe Ha3BaHHe IIpOeKTa.

Bropas cTpaHHWIIa IpoeKTa JOJKHA COJEpiKaTh aHHOTAIHIO.

8. Odopmnenne aHHOTAIIMK

AHHOTAIUA — JTO KPaATKOe OIMHCaHHe MPOeKTa, BKJIOUYAIONlee IIaB-
Hble pasjesibl IPOeKTa, Takue, Kak Iejlb, METOABl U MaTepHalbl, HC-
crenoBanusa (HabIIOeHUs), JOCTUIHYTEIE Pe3yJIbTAThl M BEIBOJBI, & TaK-
e KpaTkoe Oo0BbACHEHHE TOTO, KakK JTOT NPOEKT yJaAy4llaeT KaduecTBO
JKU3HM. AHHOTAIIMA PasMelljaeTcA HA BTOPOH CTpaHmIE ImpoexTa (moc-
Jle THTYJIBHOTO JMCTa) U He gospkHA npesbimath 20 CTPOK.

9. IloaroToBKa JHTEepaTypHOro od3opa

IIpu cocTaBJIeHHHM JHUTEPATypHOTO 0030pa HeoOXOAMMO IIOKasaTh
3HaHWEe OCHOBHBIX pafoT II0 HCCJIeAyeMOMY BOIPOCY, & TaKiKe yMeHHe
paboraThk ¢ JUTEPATypPOii: moadupars HeoOXOAUMble MCTOUYHHKH, IIPOBO-
JUTL WX COIIOCTABJIEHME,

B KoHI1le aTOTO paszesna sKeJaTeJbHO COenaThb KpaTKHIl BEIBOJ O CTe-
[eHH M3y4YeHHOCTH M IePCIeKTHBaX 10 JaHHOH mpobaeme.

10. ®@opmupoBanue H odopmMieHHe CIHMCKa JAUTepaTypel, NpH-
JOKEeHMIT

CroucoK JUTepaTyphsl AOJeH ObITh O(OPMIEeH corjacHo Gubimorpa-
dHUecKOMY CTAHIApPTY, HAIpHUMeD:

HNopmnauckuit H. H. Makpospomonusa: CucremHas Teopus /
H. H. Wopparckuii. — M.: Hayka, 1994.

PexomeHAyeTcA IIPEACTABIATH €JUHBIH IIPOHYMEDOBAHHBIN CIHCOK
JUTepaTypel K pabore B menom. Ka/blii MCTOYHMUK YINOMHHAETCA B
cHHCKe OLHH pas, BHE 3aBHUCHMOCTH OT TOI'0, KaK 4YacTo Ha Hero Je-
JIaeTCA CChLIKA B TekcTe padoTel. Hambomee ymoOHBIM ABJdeTcA auda-
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BHUTHOE pacmoJioxeHue martepuaina. IIpousseneHus ogHOro asTopa pac-
CTaBIAIOTCA B CHHCKe IO aJdaBUTy 3arjaBHii.

ITpunoxenns (BxogaT B o6muii 06séM mpoeKTa, He NpPeBbIIIAOITA I
15 cTpaHMI) TOMKHBI COCTABIATH He Gosee 5 CTpaHMI (mnnmocTpanuu,
tdororpadum, rpadukm, TAGAUOEI B T. 4.) ¥ AOMMKHBEI GBITH IIOMEIIeHE]
B KOHIle paboThl mOC/e COMCKA JUTEePATYPhl HA OTAEJbHBIX JIHCTAX.
B 271€KTPOHHOM BH/le NPHIOMKEHUA NPEACTABIAIOT OTAETHHBIMH thaii-
JIaMH.

OCHOBHBIE ITPABHJIA ITPOBEJIEHHSA 3AIIUTHI IIPOEKTOB

1. Boicrynnenue (npeseHTanus): Kagoi rpynme Ha BEICTYILJICHHE
orBoAMTCA He Gosee 10 muu. Eciu npoexT mpepacrasiasercs HHIUBULY-
aJabHO, TO He Golee 5 MHH.

2. Obey:xaeHue: mocjie NMpe3eHTALIMM AASTCH BpeMs Ha oOcy»KIeHHe
(onnmonmpoBaHMe), B KOTOPOM NPUHUMAIOT YYACTHE BCEe OCTATBHBIC CIy-
maresnu. Ha obeyskaenne Kas/q0oro BEICTYIICHUSA oTBOoguTCH 7T—10 MuH.

3. ®opMa npeseHTAMH: OTHH CJIYILATED (V9acTHUKH rpynmnsl), pa-
GoraBminii(ue) HAJ IPOEKTOM, IpeacTaBIAeT(I0T) HTOTOBYIO IIDE3eHTa-
U0, UCHOJBL3YA CIEeAVIOIIHUE DJIeMEHTHI:

— IIpe3eHTalMA IIPOEeKTa;

— IPHMEpPhl NPAKTHYECKOH paboThl ydyamMXcA (IpeseHTAnud, mIy6-
JuKanud, Beb-caiiT);

— [ADYyTHe MaTepHasEl.

4. Benymuii mpeseHTanAu: BeCTH [Ipe3eHTalu0 MOXET OOWH Y4acT-
HUK (eC/IX OH BBINOJIHAJ IPOEKT CAMOCTOATENbHO) HJIH HECKOIbKO (ec-
JHu OHH paboTanu HaJ NPOEKTOM B TpyIIie).

5. @opma obecy:RIeHUA: Toce 3aBepIIeHHsA NPe3eHTANHH, IPEJCTaB-
JIEHHOH Ka)KAOH OT/NeNbHON Ipymmoii, HaumHaeTcs obCysKAeHHe (ommo-
HUpOBaHHE).

ITox obcysxmenneM (ONNOHMPOBAHMEM) HOAPA3YMEBAETCS BEICTYILIe-
HHEe, B KOTOPOM BBINOJHAETCA HECKOJIBKO YCIOBHIL:

— IMepeuyucJuTh TpU Haubosiee CHIIBHBIE CTOPOHEI NPEeACTABIEHHOIO
IIPOEKTA;

— NepevYHCIUThL ABa MOMEHTa, TpeOylomiue A0paboTKH;

— BHECTH CBOM IPEJJIOYKEHHs II0 YCOBePIIEHCTBOBAHUIO IIPOEKTAa
(ecin Takme ecTh);

~— CAeJaTh MTOTOBEIX BBIBOJA M BBICTABUTH OOMIWH 6aj 3a BRICTYI-
JIeHHe Ha OCHOBe paHee ONpeNeNéHHBIX KDHUTEpHEB.

6. ITociie mpocMOTpa BCeX IPe3eHTANHN H ofCcy:KIeHHA Kaxxaoit u3
HUX MPOBOJUTCSA PEHTHHTOBOE CPABHEHHE MPE3EHTAIMH M BHIGHpaeTcs
TPOMKA JHAEepOoB, Ha0paBIIMX caMoe GOJIBINOEe KOJMYEeCTBO OAJIJIORB.
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lpunoxeHns

Kpurepusn OLeHUBAHHA

IInoxo
(1 6axm)

Ciabo
(2 6amna)

Xopomo
(3 6anna)

OTang=ao
(4 6anna)

Cssa3b ¢ mporpaMmoi 1 yueb-
HBEIM ILJIAHOM

Copep:xaHue MIPOEKTa

CobiarogeHne aBTOPCKHUX IIPaB

OpUrHHAJIBHOCTD

MyasTrMeguiHBIE CPECTBA

Hcnoab30BaHHe TeJaroru-
UeCKHX TeXHOJOTHH

PabGora B rpymmne

T'padhuyeckuii nu3aiiy

Opragusanud OpPUMeHeHHHA
TPOEKTa B IIKOJE

Hrorosoe KOJHYECTBO
GanoB
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FOCYAAPCTBEHHASA (MTOrOBAR) ATTECTALUMA
9TO TAKOE THA

ITocne 3aBepienus o6y4eHUA B OCHOBHOH IIKOJIe yJalmuecsa Tpagm-
OHOHHO CHAIOT HUTOTOBbIe dK3aMeHBl. Haumuasa ¢ 2004 r. BEIDYCKHUKH
9 kJyacca JOGPOBOJIBLHO MOTyT IPOHTH TOCYAapPCTBEHHYIO (uroroeymw) ar-
recranuio (I'MA) B HoBo#t opme. Eé OCHOBHBIM OTIHYMEM OT Tpagu-
[HOHHBIX 3K3aMEHOB ABJAETCA TO, YTO OHA HOCUT XADPAKTED HE3aBHCH-
MOJi BHEIIHe# OLeHKH KayecTBa IOATOTOBKH BBEINYCKHUKOB. Exxerommo
T'MA B HOBOH dopme mposBogurTcs B €JUHBIe CPOKH Ha BCeH TeppHuTro-
pun Poccuiickoit ®enepamun. Undopmanuio o pacnucanum s3K3aMeHOB
BBRIIYCKHHK 9 Kjacca MOMKET MOJIVYMTH B 00pa3oBaTeNBHOM YUpeKe-
HHUH, rie oH obyuaercsa. Peayabrarer TMA B HOBOM ¢dopmMe MOryT GBITH
HCIONB30BAHEl KAK JJIsA ATTECTAIMM BLITYCKHUKOB 3a KYpC OCHOBHOM
[IKOJIBI, TAK M AJA BBRIABICHUSA YYAIMUXCH, HAUGOJIee IOArOTOBIEHHBIX
K 00yYeHHMIO B NPODHIBHEIX KJIACCAX crapiieil IIKOJIBI,

CTPYKTYPA THA

IIpu nmposezmenun I'MA B HOBOI (hopMe HCHONB3YIOTCHA CIIEIMAIBHO
paspaboTaHHBIe 3amaHUs — KOHTPOJIbHbIE M3MEPUTeIbHbIE MaTepPHAbI
(KHMp=1), BRIIOUaoOmMe B ceba: 1) sanamusa ¢ BeIGOpoM oTBeTa; 2) za-
AaHUA C KPDATKHM OTBeTOM; 3) 3aJaHHUs ¢ Pa3BéPHYTEIM OTBeTOM. Bee
BapuaaTel KMMoB umeior enunyio CcTPYKTYPY. K noxkymenmTtam, xoro-
PBI€ ONPeNesAIoT CTPYKTYPY U cojpepskanue 'MA B TEeKylleM yuyebHOM
oAy, OTHOCATCA KoAU(DUKATOD, cHenmudHUKaAIUs 1 IDeMOHCTPALLMOHHEIE
BAPHAHTEI DK3aMEHAIIMOHHBIX 3amaHuii. DTH JOKYMEHTBI MOKHO HAH-
TH HA HMHTepHeT-caiiTe paspaborumka KMo — PenepasbHOTO MHC-
THTYTa MeJaroruvecKux uaMmepenuit (PUIIN): http://www.fipi.ru.
Bapunauter KMMosg, kortopsie OyAyT NPHMEHATHCHA HEIOCPEeCTBEHHO
Ha oK3aMeHe, paspabaThIBAlOTCA B PEKUME CTPOroil CEeKPeTHOCTH H cTa-
HOBATCA NYOJHYHBIMH JHUIIL B MOMEHT €ro IIpOBeJleHuA. BKIOYEHHEIE
B 9K3aMEHAIMOHHYI0 DaboTy 3ajaHWs He BEIXOLAT 3a lpegeasl comep-
AHUSA ITKOJBHBIX Yy4e0HHKOB M IPOrpaMM.

Bonee moapobuyio uH(MpopManuio 06 0COOEHHOCTAX OPraHu3aluy u
nposenernu 'MA B Tekymem yueGHOM rongy MOYKHO HAWTH HE TOJIBKO
Ha YKa3aHHOM BBINIE caliTe, HO M HA OQHUIIHAILHOM HHOODPMAIITMOHHOM
noprane http://www.gia.edu.ru.

JK3aMeHaI[MOHHAA padora B topme T'MA cocrour mz Tpéx uacreii
(A, Bu Q).

Yacrs 1 (A) npencrapiena zagaEuaMu ¢ BBIDOPOM OZHOI'O OTBeTa M3
YeTBEIPEX IIPEeIJIOKeHHbIX. Bri6op Beproro orsera Yale BCero 3aBHCHT
OT BHMMATEJBHOTO M OCMBICTIEHHOTO NPOYTEHUA (OPMYIHPOBKH CAMO-
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ro saganus. Kpome Toro, B 2Toil yacTu BCTpedalOTCHA 3ajaHus, TPeGy-
[OIMe IPUMeHEeHUA YMeHHMA DAClo3HATh HA MpPeJJIOKeHHBIX usobpade-
HUAX COOTBETCTBYIOmMMII 00beKT WM ero dacTe. Iloaromy BayKHO Ha-
VUMTHCA NPABUJIBLHO paboTaTh ¢ pPUCYHKaMu u (ororpadpuamMu, mOJIy-
yasg 0T HUX MAKCHMYM I[IOJIe3HOH MHMpOPMAIUH.

Yacrs 2 (B) Tak:Ke COIEPIKHUT TECTOBBIE 3aJaHUA B 3aKPLITOH (op-
Me. Hawu-6osiee TPpYAHBEIMH M3 HHUX SABIAIOTCA 3aJaHHA Ha YyCTaHOBIE-
HHE COOTBETCTBUS OOBEKTOB M IPOIECCOB MM SABJIEHHH M X NPU3HA-
x0B. UTOGHI YCIIEIIHO pellaTh NnojobHbIe 3ajJaHusA, HeOOXOAMMO OBJA-
IeTh NIPUéMaMu cpaBHeHHs. [JId 3THUX IeJied XOpOIIO NOAXOAAT
3aJlaHUA, CBA3AHHBIE ¢ 3anmosiHeHueM Tadbmumn. IIpu BEIMOTHEHHMH TAKHUX
3agaHUil Bbl He TOJBLKO COIOCTABJIAETe O00'BEKTHI WM IIPOIECCHI, HO H
CaAMOCTOATEJILHO IIpefjiaraeTe KpuUTepuu cpaBHeHus. He meHee TpPyA-
HEIMM [UIs PEIleHus ABJIAITCA 3aflaHusl HA YCTAHOBJIEHUE IIPABUJILHOM
mocaenoBaTeJLHOCTH JTAIOB NPOTEKAHWS TeX HJIM HHBIX NPOLECCOoB
WK ABJeHHnil. BHIIONMHEeHNEe TAKHUX 3aJaHUH NOJYKHO HAUMHATBHCA C aK-
Tyanusanuu HEOOPMAIMH O IPOBePAEMOM IIpoliecce MIH ABICHHUH. Ha-
Jlee cieiyeT COOTHECTH HMMeIIIylocsa HHMOpMAIUNIO ¢ IepedHeM Ipen-
JIOKeHHBIX B TeCTe 3TAIOB IIPOIecca W BHICTPOHTH NPABMJIBHYIO IIOCTe-
JOBATEIBLHOCTE.

Yacrs 3 (C) coep:kuT 3afaHMsi, HA KOTOpble HeOOXOJUMO JaTh pas-
BépHyTHIH orBer. Ilpu asrom samanma Cl mpoBepAlOT yMeHMs IIpUMe-
HATH MOJy4eHHbIe GUOJOTMYeCKHe 3HAHHA Ha MpaKThKe. 3ajaHusd c2
u C3 HanpaBleHB Ha NPOBEPKY yMeHus pabGoraTh ¢ OGHOJIOTHYECKHM
TexcToM (IIOHMMATEL CMBICJ, CPAaBHHBaATh, 00600IIaTh, KOHKPETH3HDPO-
BATb OTJAEJbHBIE MOJOMKEHHS TeKCcTa), & TAKIKe Ha IPOBEPKY YMEHMH
pa3sBOpauMBATH COJEP)KAaHMe TEKCTa, /eJaTh BBIBOJbI, CTPOUThL yMO3aK-
JIIOYeHHs, IPOBEPATH I'MIIOTE3kl, 0O0CHOBBIBATE (DAKTEI U ABJIEHHA. 3a-
nanue C4 mposepsieT yMeHHe paboTaTh CO CTATUCTUYECKMMHM JaHHBIMH,
npeAcTaBJeHHBIME B TabauuHOM (opme.

KAK YCIENIHO IMOATIOTOBHTHCH
K UTOIOBOM ATTECTAIIUHA

3ajorom yCHEIIHOH caauy suxsaMeHa B dopme THA aBasercs Kade-
CTBEHHOEe OCBOEHHE COJepIKaHus Bceil mporpaMMbl mo O6monoruu. Ilos-
TOMY IOATOTOBKY CJIeAyeT HAauMHATH NPAKTHYECKH C Hadauda yueGHOTO
roja, napajielbHO U3Y4YEeHWIO OCHOBHOTO y4eOHOro MaTepuasa
B 9 KIacce.

IloBTOoperue COJEP:KAHUA NPEeABLIAYIIAX, ye H3y4YeHHBIX paslelioB
Kypca 6HOJIOTHH O0OECIeYuT CHCTeMAaTH3alHui0 H obobienne Hauboiee
3HAYMMOTO M CJOMKHOTO /UIA MOHMMAaHHS Marepuasna. IlosropeHue iayd4-
Ille BCEero HAYMHATH CO CIOCOGOB NMO3HAHUSA YeJOBEKOM XXHBOH IIPUPO-
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Al ¥ cOOCTBeHHOrO opranuaMa. CTpOeHHMe M YKHU3HeAeATeIbHOCTD opra-
HHU3MOB, ABIAAIOIIMXCA NPEACTABUTENAMH DPasHBIX LADPCTB KUBOH NpH-
POJABI, CIEAYyeT PACCMATPUBATE KOMILIEKCHO, CBA3AB IOBTOPEHHE DTOTO
MaTrepuaja ¢ BOIPOCAMH SBOJIONUH M aKoJoruu. IloBropenuwe marepu-
aja O CTPOEHHMH M KH3HE[eATETbHOCTH OPraHH3Ma YeJOBeKa, ero oT-
AEJBHBIX CHCTEM IeJiecoo0pasHO CBABATH C BOIPOCAMH T'MTHEHEI, CAHH-
Tapu, OKasaHWs NepBOi JoBpauebHOM MeIMIMHCKON momomu. B mpo-
Liecce IIOBTOPEHUA yAeJUTe BHUMAaHHWe Da3BUTHIO YMEHHH Kiaccupu-
IHUPOBATh, & TaKxe paboTaTe ¢ M300parkeHUAMM (DHCYHKAMHE MM do-
TOrpadusAMH) M CXeMaMH CTPOeHHMA OpraHusMos. Hamboiee IO XO0msa-
MUM A 9THX HesJed ABJIAETCA MaTepual O THIMYHBIX IPU3HAKAX
OpeJCTaBUTeIell PACTUTEILHOIO U JKMBOTHOTO MHEpA.

B npouecce nogroroskm x THA HCIOJb3yHTe pasiIuyHble (POPMEI 3a-
OAaHUN, COOTBETCTBYOINMX TakKoBeiM B KM Max. Kpome Toro, obsasa-
TEJbHO O03HAKOMBTECh C JEeMOHCTDAIIMOHHBIMK Bapuantamu KW Mos,
KOTOPEIe OYAYT NPUMEHATHCA B TEKYINEM yIeOHOM rogy, M3y4HUTe BCe
CoAepKaInMecs B HUX MHCTPYKLIHMH. JTO BAXKHO, YTOGHI XOPOIIO MMOHMU-
MaTb, CKOJBKO BpeMEeHH OTBeJeHO Ha paboTy, B KaKOM IOPAAKE BBI-
MOMHATE 3aJlaHUA, KAK 3alMCHIBATH OTBETHI.

OGBIYHO IPOAOJIKHUTENBHOCTE SK3aMeHA IO GHOJIOTHH B dopme THA
cocraBiser 2,5 4 (150 mun). Ilepeyens Tem, mo KOTOPEIM chopMyiu-
DOBaHBI 3a/laHuA, CONEPIKUTCA B Komu(uraTope. Bee atu OOKYMEHTEI,
BKJIIOYad OOMIyI0 cIenu(UKAINUI0 5K3aMeHANMOHHOM paboThl, MOMHO
HallTH Ha WHTepHeT-caiiTe paspaborumka KW Mos.

Ina moaroToBKM K arrecranuu HMCIOJIB3yiTe COOPHUKH TPEHUDPOBOY-
HBIX 3ajanuit uiu sapuanTor KMMos 3a mpomuibie rogsl. Yurure, yro
STH MaTepHAaJbl MOTYT UIrpaTk B nogroroexe K I'MA Tonsko Bemomora-
TEJBHYIO POJb. JIyullle HMCHONB3OBATL MAaTePHABI, PEKOMEHTIOBAHHEIE
paspaborunkamu KHMMos, mampumep:

1. THA-2011. 3ksamen B HOBOH (opme. Buonorusa: 9 K./, ©OHUIIH;
asT. coct. B. C. Poxnos, I'. . Jleprep, A. B. Tepemos, C. B. Tpo-
¢pumoe. — M.: Acrpens, 2010.

2. TocymapcTBeHHAs MTOrOBag ATTECTALIHSA BBIIIYCKHUKOB 9 Kiaccos
B HOBOH (popme. Buosiorus. 2011/ ®UIIU; asr. coct. I. U. Jlepuep,
B. C. PoxjoB, A. B. Tepemos, C. B. Tpobumos. — M.: HHTeLIEKT-
enTp, 2010.

3. TocynapcrBenHas uTOroBas arrecTanus (1m0 HOBOK dopme): Te-
MaTHYeCKUe TPEHUPOBOUYHBIE 3afaHWA. Buomorus: 9 xx. / OUIIU;
aBT. coct. B. C. Poxsos, A. B. Tepemos, I. U. Jlepuep, C. B. Tpo-
bmmos. — M.: 3xemo, 2010.

ITonpoGuee ¢ mepeyHeM PeKOMEHAOBAHHOM AJS MOATOTOBKH JuTepa-
TYPBI MOXXHO IIO3HAKOMUTBHCA Ha caiite http://fipi.ru.
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MpunoxeHis

Emé ogHMM ycioBMeM KadecTBeHHON moarorosku K I'MA saBiserca
(popMHpOBaAHNE KYJIbTYPhl BBHINOJHEHHA JK3aMeHAUHMOHHBIX 3aJaHUM.
Ilna ycnemrHOH cAadyy 9K3aMeHa HeoOXOAMMO He TOJIBKO afeKBaTHO I10-
HUMATH ¥ BHINOJIHATH MHCTPYKIIMH IO BHINOJIHEHHIO CaMOil sK3aMeHa-
IMOHHOH pafoTsl ¥ odopMIeHHUIO GJAHKOB OTBETOB. BaKHO HAYUHUTHCST
OCMBICJIMBATEh IOCTABJEHHOE 3agaHKWe B IeJ0M, HaXOAHUThH ONTHUMAJIb-
Hble [IYTH ero BBLIIOJHEHWs, YETKO (POPMYyIMPOBATH CBOW OTBET H 3a-
MIHCBHIBATH €ro ¢ YVY4ETOM HOPM PYCCKOTO JIHTEPaTYPHOTO A3BIKA.

He MeHbIIee 3HAUEHHe MMeeT M OOIUI ICHXOJOTHUYECKHH HACTPOM
B Ipolecce BHITOIHEHUs sk3amMeHanuoHHBIX sagaruit THA. O cBasan
¢ YMeHHeM OpPraHW30BHIBATH AEATeJbHOCTh B YCJIOBUAX OrPAHMYEHHOIO
BpPEMEHM, KOHTPOJMPOBATh PE3yJIbTAThl CBOEH paGoTHI.
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OBPA3EL 3A0AHMA O
Yacrs 1 (A)

1. Yro comep:xuTcs B 4EPHBIX INADHMKAX HA KOHIAX [JIHHHBIX OT-
BeTBJIEHHH y rpuba mykopa?

1) MUKpOCKOIHUYecKHe ceMeHA

2) nuTaTelbHBEIE BelIecTBAa

3) MHHepaJbHBEIE COJIH

4) cmopsl

2. Iloyemy, mepef TeM KakK IOCTAaBUTh CPE3AHHBLIE IBETHI B BOJIY,
ciaenyer yaaJHTh ¢ mobera Bce HMMKHHE JIMCTHA?

1) yMeHBIINTCH HCIapeHHe BIATH

2) pacreHHs cTaHyT 60Jiee MPHBJIEKATEIbLHBEIMHA

3) IOBBICHTCH CKOPOCTHL (DOTOCHHTE3a B OCTABIIMXCH JIHCTBAX

4) yIy4mIuTCA ABHMKEHHME HNUTATEJIbHBIX BEIECTB II0 nobery

3. Kakasa mociiefoBaTe IbHOCTL 3TANOB MWHAMBHUIYAIBHOTO DA3BUTHA
XapaxkTepHa Ajd 0a00YKM KamyCcTHOH OeyaHrmn?

1) aiino — 6abouxa

2) sfimo — 6Gabouka — JHUYHHEKA

3) Ao — JMYUMHKA — KYKOJIKa — 6Oabouka

4) A0 — KYKOIKa — JMYMHKA — Gabouka

4. Yro ornuuaeT YesoBeK0OOpasHY 00e3bAHY OT YesI0BeKa?
1) ofmwmit mian crpoeHuA

2) ypoBeHb 0OMEHa BeIecTB

3) cTpoeHUe MepegHUX KOHEeYHOCTei

4) szabora o moToMcTBe

5. Kakyio cucreMy opraHoB o0pa3yioT esie3bl BHYTDEHHEH CeKpe-
YU 4YeJoBera?

1) kpoBeHOCHYI0

2) 9HIOKPHUHHYIO

3) nUIEeBapHUTENBHYIO

4) BBIOEIHUTEIBHYIO

6. Kpore B opraHmaMe uejOBEKa IpeBpAIaeTCA M3 BEHOSHOH B ap-
TepHaJbHYIO IIOCJEe BEIXOAA M3

1) KauMIIAPOB JErKHX

2) neBoro mnpejcepaus

3) KanMUIAJAApPOB HeueHH

4) mpaBoOro Keaymouxa
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7. Kakyo (OYHKIOHIO BBINOJHAKT KHIIeYHBIE BODCHHKM B IHIIEBAa-
PUTEJIBHOM KaHAaJe YeJloBeKa?

1) yuacTByloT B 06pasoBaHHHM BUTAMHHOB

2) NOBBILIAIOT CKOPOCTH MPOABHMKEHUA IHIIM BO BpeMsA IlepeBapu-
BaHUA

3) HeHTpPAJHM3YIOT IOCTYHAMIIHE C MHIeH BpeIHBLIE BelllecTBa

4) yBenmnMYMBAIOT MMOBEPXHOCTh CONPUKOCHOBEHHA KHIIEUHHKA C IIH-
et

8. OGoHATeNbHBIE PEIENTOPhl ¥ YeJ0BEKa PACIOJIOKEHBI B
1) poTomoit mosiocTH

2) HOCOBOH MOJIOCTH

3) obmacTt MATKOro HEHa

4) obnacTH ropraEu

9. Kakoii u3 npuBeIEéHHBIX BHI0B JAeATEJLHOCTH YeJI0OBEeKa, II0
H. II. ITaBnoBy, MoxeT GBITH OTHECEH K YCAOBHO-pedIeKTOPHOMY?

1) cobarogeHre IPUBLIUHOIO PEKUMAa JTHSA

2) mOBOPOT YEJOBEKOM IOJIOBLI HA HE3HAKOMBIN 3BYK

3) HamMcaHWe KapTHHBI XYIOKHUKOM

4) oTpépruBaHue PYKH OT ropsdYero mpeiaMera

10. Houresnne OYKOB C ABOSKOBBIIYKIBIMH JIHH3AMH OOMOTAeT IPH
1) manpHO30PKOCTH

2) mambTOHH3MeE

3) Karapakxre

4) 6aM30PYKOCTH

YHacrs 2

B1l. Yem oTimuaiTCAd HOKDEITOCEMEHHBIE PACTEHUSA OT IOJIOCEMEH-
HEIX? BrIGepuTe TPHU BepHBIX OTBETA M3 IIECTH.

1) xapaxTepus3yiOTCsd MHOroo0pasueM MXHU3HEHHBEIX (QopM

2) pasMHOMKAITCA CeMeHAMH

3) MMeIOT XOpOIIO PA3BHTLIE BereTATHBHBIE OPraHbI

4) criocoOHBI 00pa30BBIBATE ODINIMPHEIE Jieca

5) o0pas3yioT COYHBIE H CYXHEe ILIOAbLI

6) ONBLIAKTCA HACEKOMBIMH H NOTHIAMH

OTger:

B2. YcraHOBHTE COOTBETCTBHE MEKAY KEJEe30H U XapaKTepPUCTUKOM,
KoTopadA eil COOTBETCTEYeT. [IJIA 3TOro K Kam/OMy 3JIEMEHTY IepBOTO
crosabna mojadepuTe MO3HIMIO M3 BTOPOrO CToa0ma. Boummure B Tabau-
Iy uudpsl BEIOPAHHBIX OTBETOB.
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XAPAKTEPUCTHUEKA HEJE3A
A) memocTaTok BBIpaGaTHIBAEMOIO 1) HagImOUYeUHHUK
rOPMOHA BLI3LIBAET CAXADHBIA muaber
B) BripabaTeIBaeT ropMOH HHCYJIHH 2) momKenynoyHas

B) xesesa cMelIaHHOH CEeKpeEIHH

I') BrIpaGaTniBaeT TOPMOH aApeHAIHH

JI) cocTOMT U3 KOPKOBOIO M MO3IOBOIO CJIOSA
E) xeneza nmapnHas

A B B T il E

B3. Pacnono)xuTe B IIPABHJIBHOM IOPAJKe IYHKTH HHCTPYKIIMH MO
pabore ¢ GUKCHUPOBAHHLIM MHMKDPOIIpENIapaToM KPOBH JATryIIKH. B or-
BeTe 3ANMIINTE COOTBETCTBYIOIIVIO IIOCJIEL0BATEJIBHOCTEL ITH(MP.

1) sapmcyiiTe MUKpoOIperapaT KpPOBH, chenaiiTe obo3HaueHWA

2) sa)kMuTe mpemapaT KPOBH JAIKaMH-AeprHaTelaMu

3) MOJOMKHTe MHUKPOIPENapaT KPOBH HA IPEJMETHBIH CTOJIHK

4) raAxA B OKYJIAP, HACTPOIiTE CBET

5) MemneHHO mpuOAHMKaHTe TyOyC MHKDPOCKONA K MHKPOIpenapary
KpPOBM, IIOKa He YBHUINTe 4E€TKOe M300paskeHHe KPORU JIATYIIKH

Orser:

B4. BecraBeTe B TekceT «bBbuocuHTe3 OejKka» NPOIYHIEHHbIE TE€PMUHBI
U3 IpPeII0KeHHOr0 TepevyHsA, UCIONAb3yHA /A 9TOro nudpoBsie obo3HAa-
YyeHHUdA. SalUuIIuTe B TeKCT IUdpHl BRIOPAHHBIX OTBETOB, 4 3aTEM IIO-
JIYUMUBINYIOCHA IOCJIELOBATEIbHOCTh HU(ppP (110 TEeKCTYy) BOUIIUTE B IIPU-
BEeIEHHYIO HH}Ke Tabiuimy.

BHOCHHTE3 BEJIKA

B pesynpTaTe miaacTHYecKoro obMeHa B KJIETKAX CHHTE3HPYIOTCHA
crnenupuueckue AaA opranusMa Genxm. Yuactox [IHK, B KoTopom 3a-
KOoAupoBaHa wuHOMOpPMALMA O CTPYKType onHoro Oeika, Ha3BIBAeT-
cAa (A). BuocunTes GeIKOB Ha4YMHAETCA C CHHTe3a (B), a
cama cOOpKa OPOHCXOAHUT B IHTOILIA3ME MOPH YYaCTHH (B).
IlepBrIii 3Tan OmocuHTe3a OejnKa IOJAYy4YMJ HasBaHHe (I, a
BTOPO# — TPAHCJIAIIHA.

IlepeueHEr TEPMHHOB:

1) uPHEK

2) IOHK

3) TpaHCKDPHUIIIIUS
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4) wyranuda

5) rem

6) pubocoma

7) wommiaexc Tonpaxu
8) denoTun

A B B r

Yacts 3

Cl1l. ®parnysckuii nucarejb-rymanuct PpasHcya Pabie BIOXHI B
yeTa OJIHOTO M3 CBOMX IIepCOHAa)kei (pasy, CTaBIIYI0 KPBLIATOMH: «Am-
IeTUT IPHUXOAUT BO BpeMsA €IbI».

Yro Taxoe anmetur? HMcemonb3dys 3HaHHe (DHIHOIOTMYECKOI'0 MeXa-
HU3MAa BOZHHUKHOBEHHS AIINETUTA, 00'BACHUTE CMBICIT KPBLIATON (Gpasbl.
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MpeamerHbId yKasaTenb

A

Asrorpodsr 35, 218
Arponenos 170
Apantamma 54, 122, 151
AnnenbHbie reabr 63
Awmencanusm 204
AmvuHOKMCHOTEL 24
Antubuoruxku 100
Apean 134
Apomopdos 162
ATD 24

AyTocombr 67

B
Benku 24
Becnosoe pasmuoxenue 42
Buoreoneros 212
Buonoruueckuit sug 111
Buomaorus 6

® gnaccuueckasa T

® husMKO-XUMHYecKad 7

® HBOJIONHOHHAA T
Buononumepsr 23
Buochepa 163
Buorexnomorua 100
Buonenos 162
BauakoponcTBeHHBIN Opak 89
Baussenossiit Mmeron 83
Bopsba 3a cymecreosanue 118

® payTpuBHAoBass 119

® me)xBugoBas 119

® ¢ HeOIArONPUATHBEIMU

dusryecKUMH yeaoBuAMH 147

B

BaaumonpucnocobieHHOCTE  BHIOB

125

Buposasa crpykTypa coobuiecrsa 214

Bunoobpasopanue 114
Bupycsr 32
Buramuube: 39

T

T'amera 46

Ten 36

Teneanornuyeckuii meron 82

T'enmetura 58

T'emernueckuit anmapar 20

T'emernueckuii xox 36

T'enorun 60

T'enodong 112

T'ereposurorsr 63

T'ereporpodnsr 35, 218

lubpunusanua 60, 93

I'ubpunonoruyeckuii meron 60

l'unmoresa 12

IM'unoressr 3aposxkgenus xusanm 130
® fuomoasza 134
® DHOXMMHUUECKOH sBosrwonum 169
® nancuepmuu 130

® CaMONIPOM3BOJIBHOIO 3apPOMKIEHHA

130

I'naBHEIE ABHXKYIIIHEe CHJIBI 3BOJIIUHA

122

TomeocTaz 38

Tomoaurorsr 63
Tomonoruunsle xpoMocomer 47

E

EcrectBenaniit orop 120
¥

Husap 7

3

Baxon 12

® fTOoMAHWpPOBaHUA 62
® pacmieniaeHusa 62
® ypcTOTE ramer 63

H
HWsmernunsocte 58, 82
¢ regorunuyeckas 70



- LW A P M G D R AT LW A

MPEAMETHBIN YKA3IATE]Tb

* xomGuuaTuBHas 70, 74

® mogudukanuonnas 70, 76

®* myranmuonsasa 70
WHxenepusa 94

® renHaa 94

® giaerouHas 94

R
Kamcun 32
Karanusarop 38
Knerounaa reopusa 20
Kaoun 100
Kaonuposanue 102
Koanepsarsr 131
Komon 36
Kommnerke Tonpmoxu 28
Kourkypennua 160
® puyTpuBugoBas 160
® MesxkBHI0BaA 160
KoncymenTsr 163
Kpeaumornusm 130
Kpurepun suga 110
Kpyrosopor semects 169

J

JInzocomer 28
Jlumurupyomue daxtopsr 150
Jlumuaer 24

Jlokyc 66

M
Maxpossoawnua 114
MeuKO-reHeTHYECKOE KOHCYJIbTHPO-
BaHHe 82
Meiios 46
Merabonusm 34
Metonm 12
® agamuza [JHK 83
® pccnenopanuA 12
® KyJaeTypel TKaHe#r 101
® Hay4yHBIH 12
Muxpossomonusa 114
MuToz 43

Muroxoaapun 28
Myrarenusle ¢akTopel 71, 88
Myranua 70

H
HacaencreensocTs 58
Hayrka 6
Hayunslii gpaxr 6
Hopma peaxmum 77
Hyxkneunnopasa xucaora 24
e THK 24
* PHK 24
Hygaeorun 24

0

Onrorenes 50
Onnogorsopenue 47
Oprasorenes 54
Oprasouzasr 26
Oxpana npupoasr 155

11
ITapasuTuszm 160
Ilepuon 136

® agrporored 140

® nesoH 137

® gapGon 137

® xemOpui 137

* mea 139

®* georen 139

® opnoBuK 137

* maneoren 139

* mepMb 138

e cunyp 137

® rpuac 139

® jopa 139
ITumerasn cers 167
IMumesas uens 166

® terpurHas 169

* nacronmuas 168
IInasmaruueckaa mem6pana 20, 26
ITnacrunsr 29
IHonunnongus 98
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ITonoroe pasmHOMeHHe 46
ITomoroit mpomecc 46
Ilonoseie xpomocombr 67
TMonynsimus 112, 156

® pogpacTHas cTpykrypa 157

® n10THOCTE 156

® pokgaemMocTsh 157

® cMepTHOCTE 157

® yycJeHHOCTL 156
ITocTomGpuonanbHOe pasBuTHe 51
ITpaBumo 12
ITpusuax 62

® TOMHHAHTHEINA 62

® pelecCHBHBIN 62
IIpobuonT 132
IIpogyuesTter 162
IIporkapuorsr 30

P

Papuorpapua 19

Pacujenyienne npusHaxkos 63
PanuoHanbHOE NPHUPOAOIOJIB30BAHHE
177

Penynentsr 163

Pubocomnr 27

Popnocnosnaa 82, 86

C

CamoBocnpousBenenme 42
CseroBasi MUKpockonusa 18
Cenexnua 92

Cumbuos 159

Cmeprs 52

Comaruueckuit rubpuyg 98
Cpena oburanua 146
Crapenue 52

Crpykrypa coobuecrsa 164
CuernieHHOe HacienoBaHue 66

T

Teopusa 12
TonepaaTHOCTE 150
Tpanckpunnusa 37

Tpaucnamua 37
Tpodudyeckas cTPYKTypa coobImecTBa
166

y

Vraesoaer 23
Vasrpanearpudyruposanue 19
Vuerue 06 ssonwmnuu 106

oo
@axKTOpbl OKpYy:Kawinei cpenbr 54
@enorun 60
®epment 38
Dotonus 35
doTocuHTE3 35
® cgeToBaa Gaza 35
® remHoBasi (aza 36

X

XumuangecTBo 159

XpoMocoMHAas TEOPHA HACJEJCTBEH-
HocTH 66

XpomocoMmbl pekoMOuHAHTHBIE T4

1I

ITurtoxkunes 43
Iluronnasma 20, 27

q
Yucraa auana 60

9
Deoaronua 106
Oxosorudeckasa Huma 154
Axojoruyeckue axrToper 146

® afuoTHUecKkre 146
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