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O KHUIE

Hopozue namuraaccHuru!

Kuura, KoTopyio BBl JePHUTE B DPYKAX, MOCBAIIEHA H3YIEHUIO
ocHOB Omomoruu. M3 Heé BBl y3HAeTe, KAaK YUEHBIe-OMOJIOTM HEJIaioT
OTKDBITHS, YeM XaPaKTEePHU3YIOTCS H OTJIMUAIOTCA APYT OT APYra pas-
JIHYHBIE OPraHU3MbI, KAK OHH OPHCHOCOONEHBI K YCIOBHAM CYyIIecT-
BOBaHHA, KAKOBA DPOJb YeJOBEKa B NPUPOJE, MOUYEMY COBPEMEHHOMY
UeJIOBEKY HeoO0XOauMbl OHOJIOTHUECKHe 3HAHNA,

Wsnanwe cocTouT M3 IjiaB, BRJIYAIINMX naparpadsi. Ilyresos-
HOV HHTBIO, TOMOTAlOIIell BaM OTKPLIBATL HOBBIE BHAHUS, CIIYIAT
BOTIPOCHI M 3aJaHuA, NPOHU3LIBAIOINNE TEKCT Kaskgoro maparpada.
OrBeuaa Ha HHMX, Bbl GyZeTe Imar 3a IIATOM OTKPBIBATBL YIUBHUTEJb-
Bl MUP KuBOro. OOHapy!KHBad CBOM SHAHWA WU CBO& HeBeIeHHE,
BBI DAsOBBETE yMEHUE PacCy:XIaTb, COLOCTABIATL (DAKTHI, CpaBHUBATH,
JleJlaTh BBIBOABI, HAXOJUTHL INPHUYWHLI M CJAEACTBUSA TeX HIW WHDIX
SIBJEHUH B JKHBOH IPHPOIE.

Py0Opukxa «Bompockl m 3ajaHusA» €CTh M B KOHIle KasyK/J0I0 mapa-
rpada. OHM HYKHBI I 3aKpelyieHus, 0000INeHna UIN 00CYKIeH s
MIOBBIX B3HAHWH ¥ NpeJHASHAUEHLI AJS BBIIOJHEHWA IOMA MWIM I
VPOKe, YCTHO WMJIH NHCHMEHHO.

B rEHre MHOTO JIa0OPATOPHBLIX W IIpaKTHUeCKUX pabor. BeimosrHss
X, BBl HAYYUTECh HAO/IIO/aTh, CTABHUTH SKCIEPUMEHT, (JOPMYIHPOBATL
BBIBOJ M, TAKHM 00pasoM, [leJlaTh CBOM MAJMEHLKME OTKPBLITHSA B XOJ0
OIIBITHOI'0 IIOBHAHWA ITPUPOIEIL.

B KoHNe Kaykmoil TJIABEI €CTh «BhIBOALI MO TyaBe», a PACHIMPHTI
KPYTo30p MO3BOJAET MaTepuana pyOpHK «3HaeTe JM BRI, UTO..», «Ma
HCTOPUHM HAYKH», «llymaeMm, mccirenyem, peraem», «Bruibmpaem mpo-
ihecenior, «OT yUBHBIX». ;

IlogroroBuTe OHCBEMEHHOE coofIneHHe, pedepaT HIM KOKJIAJ I
NLICTYIHTD ¢ HEM Ha YPOKe, KOH(MEepeHIHNH, TeMATHUYEeCKOM Beuepe
nomMoryT marepuasel pyopumrm «Temel KoKJIamoB, pedepaTos, Ipesen:
T, IIPOEKTOB».

PaBorarns maji TeKCTOM BaM TIOMOIYT HABUIAIHOHHBIE BHAUKH,
HLIHECEHHDLIC HA IIOJIA CTPAHMNIL.

Hlesaem yenexos B yuébe!
Aamopui



McnokoH BekoB 4eNOBEYECTBO HAKAMNUBANO 3HAHUA O XHBOL npupdade.
CeronHa 4enoBeK 3HAET O Hel 0YeHb MHOFO, OOHAKO eCTh elE Hemano
HepasragaHHbIX TakiH.

Buondeus (or rped. 6uoc — KU3HB, JO20C — MBICIb, YUEHHE) —
HayKd, H3yYarIlad MHD KHBOH NPUPOABI. SHAHHS O IIOJIeBHBIX,
CBHETOOHEIX, OIACHBIX, HAAOBHTBIX OPraHusMax HAKAIIWBAJIKCE W
nepefaBaJuCch U3 IMOKOJEHHSA B IIOKOIeHHEe BEeKAMH, IOTOMY UTO OT
HHX BaBHCEJI0 BBIX{HUBAHNIE HAINHUX NOPeJKOB. ¥ UYEHLIE OMMCAJHM MHO-
AKEeCTBO PACTeHHIl W JKHMBOTHBIX M JaJdH MM HaspBanug. CTOMETHSMN
V4IE€HBIE-OMOJIOTH IIBITANIHCE OOBACHUTL (DAKTLI, ABIEHUS, IIPOLECCHI,
IIPOUCXOAAIME B JKHMBOHA IIPUPOJE, OTKPBHIBAJHM 3aKOHBI, IO KOTOPBIM
VCTPOEHBI, JKHBYT H Pa3BMBAIOTCS OPTaHU3MEIL.

KakoBbl npusaHaku >XXuUBoro?

Opranusmer Hamed NIJIaHETH OYeHL pasHooOpasHBI. Pacrenms,
rpubr1, 6aKTepUN, HACEKOMBbIe, NTHUIBI, MIEKOUNTAIOIIHNE OTIUIAIOTCS
O BHEIIHEMY BHAY, pasMepaM, MecTaM OOUTAHWS W MHOLHUM IPYTHM
npusHaxaM. Ho Bcex ux o0bemmeAeT TO, UTO OHH JKHBEIE.

A B NFAAW IV IS




Y opraEmsMoB, WK JKHBBIX TeJ
IPHUPOJLI, €CTh oco0ble NPH3HAKH,
HexXapaKTepHBle IJOA TeJ HEeXHBOUN
Opupoabl. AGCoaoTHOE GOJBIIMHCTBO
OPraHHM3MOB HMEET KJETOUHOE CTpoe-
HI€, MM CBOMCTBEHHLI HMPOIIECCHI ITH-
TAHMA, ABIXAaHWA, BBIJCICHHA, BCe
OHHU PAaCTyT, Pa3BHBAIOTCA, PABMHO-
JKAIOTCH, IIPUCHOCOOIEeHBl K OIIpeje-
JEHHOMY MecTy OOHMTAHHA, CBABAHEI
APYT ¢ APYTOM H C HEMMHBOH IIPHPO-
noi. Buojsiorma mM3y4aeT He TOJBKO
obige, 110 1 OMIMUYUTEILHBIE TPU3HAKKA CTPOSHHS U KH3HEeIeATelhb-
HOUTH OpPrannsMoB, 0coGeHHOCTH WX BO3HMKHOBEHUS Ha HaIed ria-

HOTO, WOMEIeHUEe ¢ TedeHHeM BpeMeHM. A OprammsMoB, KOTOpPbIE K
HACTOIIEeMY BpeMeH ODHAPYIKEeHBI HAa 3eMJe, BeJHKOEe MHOMKECTBO.
o cnMBIM CKPOMEBIM OITEHKAM, CEeTOJHS HM3BECTHO OKOJ0 ABYX MILI-
NUOION BUJI0B PACTeHUH, JKHUBOTHBIX, I'PHO0B, GaxTeprii.

Iaanutoen OnI, OTVIMYMS JCHBOTO OT HEMKMBOTO BHAHBI cpasy. OmHa-

ito ned ne rark upocro. Hexoropsle OpHUSHAKK MHMBOIO XaPAKTEPHBI U
JUsE nesennoil npupoanl. Hanpumep, Boja B pexe ABHUMETCHA, KPHUCTAJ-
JLL paeTyT, 1mousa norgornaer Boxy. IIpHSHAKH (KHUBOIO XapAKTEPHEI
W TPeMeToB, CO3JaHHLIX uenoBekoM. K mpmMmepy, aBTOMOOHI,
HAK M OpraHusM, cnocobeH K IIepeJBUIKEHHI0, €My HYMKHO TOILIH-
1o (nuranue) ¥ KIMCJA0POX, UYepe3 BBIXJIONHYIO TPY0OYy M3 aBTOMOOMJISA
IBIBOJATCS HEHYXHBIe BemiecTBa. Ho Bce HasBaHHLIe NPH3HAKE He
JIJIAIOT JKUBLIMH HHM OOBEKTHl HEMMBOM IPHUPOABI, HH CO3JaHHBIN
uesioneKoM aBTOMOOHIE. OT BCeX APYIHX TeJI OPraHu3MBl OTIHYAIOTCH
TemM, uro obiiafaioT BCeMHM NPH3HAKAMHE SKHBOIO OJHOBPEMEHHO.

Kak csasaHb!l XXMBas W HeXuBas npupopga?

P = (%) . =

Poccuiickomy yuénomy Baagummpy HMpawmoeuuy Bepramcxomy
(1863-1945) npunagmesxar taxue cjaosa: «YesgoBedecTBo Ha Semie
U OKPYIKAIONIAsg ero JKHBAS M HEMHBAd IPHUPOLA COCTABIISAIOT HEUTO

eJinnoe, JKUByINee I0 o0IMMM 3aKOHAM HPHUpPOALI». Kueaopon, yrie-
KUCJILIE ras, BoJa, MHHepaJdbHBIE BENIECTBA IMOYBLI, CBET, TEILI0 —
obsizaTenbuble yeaoBuda KusHM. CBASL MEXKAY KHUBOH M HEKHBOH

HPUPOJOHM CJOMHMIACE ¢ HAYAJA BO3HHUKHOBEHMSA MKH3HM MHOTHE MIJ-
JIMONBI JIeT Has3aJ W IIOJHOCTBI0 H3MEeHHJIa IIPOIECCHI, ITPOWCXOAMBIIINAE
in 3emae, Tax, pacreHus IoMeHAIH cocTas aTMocdepkl, oforaTus eé
inenoponom. llomasisaioiniee 6OJBIIMHCTBO OPTaHH3MOB JBLIIIHAT KUCIIO-

pPOJOM, a pacreHHs MCIOIBIYIOT VIJIEKUCIBII
ras JJiA IPOM3BOJCTBA MUTATENBHBIX BEIIECTB. |
DHeprusd cBeTa MOIJIONAeTcH PACTeHHMAMMK M OT
MMX B COCTaBe TIHTATENbHBIX BeHIeCTB Iiepe-
jaéres MHBOTHBRIM. MHHepaJabHBIE BellecTBa
[MOYBHl IMOTJIOINAIOTCH PacTEeHHUAMH, OT HHX
ePEeXOAAT K JKHBOTHBIM, a Iocje ruGean op-
PAHM3MOE BOBBDAINAIOTCA B I[OUBY Ojarogaps
paxrepmamM U rpuGam.

OpragusMbl UrpaloT OTPOMHYIO PONbL B OPH-
pome. Pacrenms cosfjajiy COBPEMEHHYIO aTMO-
cpepy M 8aMETHO BJIHAIOT HA KIMMAT: HCIIA-
pseMas HMHW Bjara ydacTByeT B KPYroBOPOTE
ponel. Hapaxy ¢ MHKPOOpPraHM3MAaMK DaCTeHUA
oforaiamoT IOYBY, COXPaHAA €€ ILIoJoponue.

B moupoofpasoBaHUM YYACTBYIOT W MHOIHE
JKUBOTHBIE — OOXMEBbIe UepPBH, IIOUBEHHEIE KJEIH W HACEKOMBIC.
Jleca IIOMOTAIOT CHEro3aJep:KaHWI0 M COXPAaHEeHNI0 BJjari. Hepesbs,
KYCTAPHHKM M TPABBI BallUINAI0T [IOYBY OT paspyrIeHHdd.

B. H. Bepragcruii

Moyemy 3HaHus Guonorum
HeoBGXoauMbI COBPEMEeHHOMY 4esioBeky?

CoBpeMeHHas Owmojiorusi — OBICTPOPa3BHBAIOAACA HAYKA, U
sesEb yenopeka XXI B, membicauma Ges meé. Taxr, yCHIMAMH ouo-
JIOTOB pacTyIllee HaceJeHHe ILJIAHETHl Oo0ecIeduBaeTcA NMUTAHHEM: CO3-
JIATOTCA BBHICOKOIPOAYKTUBHBIE COPTA CEMbCKOX03AHCTBeEHBIX pacTeHnni
I IOPOABI AOMAINHHUX KUBOTHBIX, COBEPIUEHCTBYIOTCA METOABI HX BLI®
pamuBanusa, C IOMOLIbI0 GHOJOTHHM MEJHMIMHA DellaeT 3ajadi paspar
(OTKH MEeTOLOB NPEAVIPErKICHUA M JedeHHUS TAMKEIBIX 3a60IeBaHUH,
(‘oBpeMeHHBI OmOJOT 00s3aH AyMarb He TOJBKO O TOM, yTOOBI IIOJY*"
JUUTL 4TO-TO HOBOE, HO M O TOM, KaK COXPAHHUTL TO, YTO yiKe eCTh,
lle PA3PYIINB OCHOBY CYIECTBOBAHUSA KUSHHU Ha 3emiue. ¥ PYCCKOIO
imcarenss M. M. IIpfineruHA eCTh Taxkue CTPoKu: «B mpupope BCE OJHO
¢ JIDyTUM CBfI3aHO, W HET B Hell HUYero cayuaiiroro. M ecam BBIAZET
cayuaiiHoe siBjleHHe — HIOA B HEM PYKY HeIOBEKa». Basxueiimas 3a-
JlAua HAINIEr0 BPEMEeHH — OXpaHa IPHPOABI — IPOAMKTOBAHA TEM, HTO
110 BIAMAHAEM XO03AHCTBEeHHON MEATEJBPHOCTH HEeJOBEKA NPOMCXOMIT e
paspyimenue, BpIpyOKa JIecoB, pacrarrka cTenell, 3arpAs3HEHNUe BO3NYXA,
peK, osép M Mopel NPUBOAAT K COKPAIIEHHUIO UHCICHHOCTH M Jae
HCUYCIHOBEITNIO  psLlin BUIOB HMHUBOTHRIX M paCTGHHﬁ, ()'l‘[)I/IIl,El'l‘(.‘J{lnl[()
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BeegeHue

BIMAIOT Ha 3J0pOBbe uYesoBeKa. JeloBeK Kak pAUMTESLHBIN XO3AWH
He JO/DKEH [OOIIYCTHTh HeoOpATHMOTrO DpaspyHieHHs IPHPONLI. A 2TO
BO3MOXKHO, €CJI MBI Bce OyaeM Ji00HUTH, M3y4aTh M COXPAHATL eé.

JHuBaa npupoaa. Buosorus.

Bonpockl 1 3apaHuda

1. Yro umsyuaer Ouoxormsa? 2. Kaxme o6iue NpusHaKH XapakTepHBl AIA Op-
ranugMoB? 3. IMoxariure CBA3L OPTAHMIMORB C HeXHWBOH npupomoil. 4. Ilouemy
buonorus — 5TO coBpeMeHHada Hayka? 5. IlpuBemnre npHUMepbl 3HAUYEHHS
fronoruuecKux BHAHUN Aa veigoBexa. 6. IIpounrafite «lIpaBuia TOBeZeHHUS
B mpupoge». laiiTe IOACHEeHHA KAMKIOMY M3 IPaBUII.

IlpaBuna moBemenMs B IpHpoIe

1. T'ynaiite B Jecy TOJBKO IO TPOITHMHKAM.

2. He nomaiiTe BeTKM AepeBLEB, He DPBUTE IIBETEHI.

He ocrapasiite B Jecy mycop.

. He pasicuraiiTe xKocTpbl B HeoGOPYAOBAHHOM [AJIS 3TOI'0 MECTE.

. CoBupaiire [st KOCTpa TOJNBKO CYXOCTOH.

He pasopsaiiTe MypaBeliHHKM.

. He TpeBo)KbTe AMKMX IKMBOTHBIX, He TporaiiTe THE3LA IITHII.

Bengure ceba Tuxo.

. BeixoguTe B Jec B SACHYIO, COJNHEUHYIO IIOrOAy, KOTAA HE OXKIMIA-
eTCs JOMKIb.

10. Haperaiire sApKyi0, VIOOHYIO, HEIIPOMOKAEMYIO OAEXIY W O0VBb.
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nasa 1
MONTIOMNA — HAYKA
D XXUBOW NPUPOIE

5 1. YenoseKk no3HaeéT XWBYIO npupoay

PasznuuHble ceegeHua 06 okpyxalowem mupe Mbl noaydaem w3 KHWl
WHTepHeTa, CPencTB MacCcoBOW WMHGOpMauun, APy OT Opyra. A Kak nep-
Bble JIOOM OPUEHTUPOBANNCE B MWUPEe MpUpobl, KOTAd 3TUX BO3MOXHO:
cTeil He ObIO?

3auem ApeBHWUI uyenoBeK MO3HaBan XWBYIO npupoay?

JeoBeK MCIOKOH BEKOB HaAOIIONAJ 34 IOBALKAMM 3Bepel, POCToMm
U pasBUTHEeM pacTeHHil u OigarogapA 9TOMY CTal HCKYCHBIM OXOT
HUKOM, HAyUHJICA PasiudaTh Chefo0HBIe, JIEKAPCTBEHHBIE, ATOBHTLIC
pacTeHHA H Aaxe NpelcKasbiBaTh morogy. K npumepy, OH 3aMeuin
@CIM JACTOYKH JeTAalT HHM3KO Hax 3eMJIEH, To cxopo OyaeT Hovdiih.

Yepes THICAUYETETUA C MOMOIIBIO DA3HBIX CHOCOBOB Iepefadn il
(popmanuu 00 OKPYXKAIOUEeM MHUpe — HACKaJIbHBIX DHCYHKOB (puc. 1.1).
MudoB, HAPOAHLIX CKA3aHHI — ApeBHeAIIMH dYeJOBeK [JOHEC 1OM
CBOM B3HAHHUA O JKHBOH IIPHPOJE.

BCMOMHUTE, B KAakUX HAPOAHBIX CKaskax 3arevarieHbl 0GOBEHHOCTV
pacTeHUii, XMUBOTHBIX, KOTOPLIX Habaopanu noau.

nemepn Ansramupn, Gosee 1H-8 rne
pemepa Wlone, S0 rwe, gor jgo i, 0., Dpainms

Puc, 1.1, Hackaapinie pueynin: a

e o o, 0., Menanusag 6



Kak namensnocs NO3HaHUe XuBoh NPUPoO L
C TeYeHnem BeKon?

Yenoserx mosmasan JKUBYIO IPUPOJY He TONLKO U3 LPAKTHUCCK X
HYXA, HO U W3 Keaanus DACKDBITL e€ raiiubl, Yermas DPeuYn, a mossie

Bnaropaps KOTOPBIM 3HAaHHA OBICTPO HaKanmBamucs. C momomnio
CPEACTB SABLIKA AHTHUYHBIH Jenosex (VI-III Be. no m. 9.) OIHCHIBAJ
UBOTHBIX, DACTEHWS, SBJICHUT Tpupoarr. IIpeBHerpeueckuii NaIGE
HEIN Apucrorens (pme. 1.2) YTBEPXKIAN, YTO UeJIOBEK OCyILeCTBIISICN
Habnriodénue ¢ [IOMOIIBIO OPTaHOE YYRCTEH (mepseIii sran TIOBHAHM),

9Tall MOBHAHUA). AHTHYHEIE VUEHBIE HU3yYamy me TOJIBKO PACTEHHa I
JKMBOTHEIX, HO H Tejo U€IOBEKA, ero 340poBbe, II02TOMY MOMKHO Y-
BEPIKAATE, UTO OCHOBBI MEAUIHMHCKUX SHAHUH BOSHUKJIH OYeHL AaBHO,

HCI’IOJ‘II:SVH MHTGDHGT, BbIACHNTE, wums Kakoro dPeBHerpeyeckoro
uenurens Hocur BpavyebHas KnaTea.

B Cpennerserosbe (VIII-XIIT BB.) CUHMTANOCH, uTO HCTHHA copep-
#WUTCA B CBamennom ITucammmp " [OJT YYEHBIX — wm3yvaTh u KOM-
MEHTHPOBATL 3aMEICe Tsopma, cosgammmero IPpHEPORY, a He mo3HaBaTh
eé. Benmuaiimeit BACTYrofl XPHUCTHAHCTBA GbLIO
TO, ITO OHO 3ATOMKUIO OCHOBLI HDPaBCTBEHHOTO
OTHOINIEHUS K IKMUBOL npupoze: «Ilpupoma co-
3/laHa HEeMCHOBeAMMOiL Ilpemyapocreio u 3acay-
JKHUBaeT OJaroroseiinoro BOCXHIIEHUT»

B smoxy Bospommenns (XIV-XVII BB.) B
EBpome B0306HOBHICH HHTEPEC K M3YUYeHHIO
npuponer. Oprasusmer HabJrromany, HU3MepAIH,
onuceiBanu. ITocaenoBaremsmu Hamyparizma
(or xar. Ramypa — npupoma) s HCKYCCTBe
OBLIM XYIOMMHUEHN Anbbpexr IMiépep (puc. 1.3)
u Jleonapno na Bufmum, Pesynbrarter cromx Ha-
Oumogennit omn OIUCBIBATH € IOMOIIBIO XY0-
JKECTBEHHBIX CPeJCTB.

Baskuble usmemenmsa g IIOBHAHUM IIPUPO-
ABl npowmszomiu B XVII B.: 6pix usobperén
MHKDOCKOII, € IOMOIIEI0 KOTOPOI'0  OTKpHI-
JH  KJIeTOYHOE CTpoeHHe oprammsmMos. B Tom
MK BeKe yUYSHBIe Hadam HIHPOKO IPUMEHATD
Pagasas «Admicras APYTOMH METOJ TO3HAHMSI mm?.oii IPHPOIBI
IO » arccnepumeum, ]T[)()]l()}[l.-lllllll*!I'IC.?I B CIIenmaJin-

Pue. 1.2, Apucrorens.
Pparment (hpeckn

Pae 140 AL Jliopep. Tpassl

OQACHOCTN
e anbopaTopHBIX YCIOBHAX. SchepnmeHTu PacCIIMDHI B;f,fﬂfﬁmm
Syt GHOJIOTHH, CBAZAT €8 ¢ MeTUIUHON, CembCKUM

MowHO nn u3ydaTbh XUBYIO NMPUpoORY
i P
# KONbHOW nadopaTopun?
QJIOTHH —
Iabiogenue, SKCOepPUMeHT 73 B;{,z;zr;.une MeBToil;::I ;f;fc oy e
e '
| ) HCTBOBAJHCE. BEK
HpeMelieM  coBepiIie > " e
CHHNKYM M KOMILIOTEDHBIX TEeXHOJOIWH YYEHBIM, CTYIeHTaM bl
RN, ; o H.
HIBHIKEAM CTAJI0 JOCTYIIHO HM3yYeHHe TjiI/IH KIBH i e
MuomecTBO HWHTEpeCcHBIX HAOMOAEHWH, IJKCIEpPH g r
HponecTn B IIKOJMbHOM KabuueTe Oumomormm. Ha a'ré) Bp&l;lﬂc ‘]IynﬂM‘I.[
. 5 eHuKu paboTaio )
i e OpPaTopHI, B KOTOPOH Y4 :
palneres B Jad I VR
MHIPOCKOIIAMY, MOIEJIAMH, KOJJIEKIINAMU, (PoTo- U lefie((;ll;;m};
Wi, NAVISIIHBIME ITOCOOMAMY, HPHHALICHKHOCTSIMH ey el
I} kabupere OwosoruMHu HeOOXOAMMO COGJIIOAATH IIPA
MecTe. ;
HOUO IOBEJIeHHS, CJAeAHUTE 3a IOPAIKOM Ha pabouem

]

1,
Ilosmanne npupoasl. Habnrogenwe. Harypanmsm. SKcrepuMer

Honpockl v 3anaHug iRl e
I Jlowmwknre, uro Habamogenne 3a MHUBOM IPHUPOLOH 61,111}(1)&1{:[;;;(());; el
nwi‘ilm'Mv uesropery. 2. Kaxne oCHOBHBIE METONLI M3yUeH it m_mmu' s
HILIICT ln revenue peros? 3. Iouemy HaGIIONCHUS IIPOBOAU TN}:] o
Hayuuianeh crapuTh dKcrnepumMenThi? 4, Menojnnsys KomosHuTes b




Hrypy i eaiirst Morepnera, nonGepure 1pmme Ml
. I

HOCJTONMIL, TOMOBOPOIL,
CKOPOrOBODOIL, COACPIKAHME KOTOPLIX CHABANO

HOOJ IO HemM B HPpHUPpoOie.
Jlaboparopuas paGora «Qsmaxomienue ¢ JabopaTopHbsIiM 060pYI0Ba-
HHEM M IpaBUIaM# pPaboTel B 1aGopaTopmus».

- e

Hayka — 370 u cnoco6 nosHaHua OKpyXaiowero mMupa, M cucrema
BHAHWUA, MO3BONSAIOWIAA OGLACHUTL MHOTUE VAUBUTENLHBIS dakTbl, npo-

UECChl, siBneHns. Kak Mbl yxxe roropunu, 6Uoforis — aTo cucrema HayK
0 XXVBOW NpUPOAE, OPraHW3Max, HacenaoLwX nnaHety 3emns.

Kakue cyliecteylor 6uonornueckue Hayku?

Bronornueckmux HayK cedfdac HSBECTHO BeJHMKOE MHOMEeCTBO

(puc. 2.1). Pambpme gpyrux s Omosornyeckue HAYKH ohOpPMUINCH
SHAaHHUA 0 DACTEHUAX W IKHBOTHEIX.

fovemy NepBLIMY NOABUINCH HaYKU O PACTEHUSX U KUBOTHLIX?

! Muronorus

Muxpobéuomorns ‘
(zayka o MHUKPOOPraEuaMax) |

Boranuka :
(nayxa o pacrenuax)
JIKoorus P I i i i L)
(Hayka o BzaumooTHOmEHMAXK (v @\ ® B
ODPTaHUBMOB Medkay coboil | 30 0I0TMsT
U ¢ HeXKUBOM IPUPOAOIT) (HayKAa 0 KUBOTHEIX)
Anaromus 2 P Inroxorusa
(Hayxa o cTpoeHEH @ : (mayka o Kiaerre)
opranos) M3HOJIOTHI
(mayxa o pabote
OPTaHOB)
T

Puc. 2.1. Ipeso Guosornyeckux HAyYK

‘ ' ¢ o Tpann
Iayin o paeronmsx Oonrarrca (00 Upet, 00D \'{“|' ’.
PACTeINIe) SOpPOAMIACH eLi¢ B amrndaisie ppemoenn, oo dpesoen 1'pe ‘
) T m ¢ 0 TRl
i, Besurwit Teodpacr, orer; foTaHMKH, TAK CHOPMYITHPOBAJL
A -’ L i i
e «Pasauumng MesEay pacrTeHHaMH M BOoOILe NPHPOAY MX CJIE
o s LU
(VT paceMaTpUBaThL, IIoABEprad HCCIENOBAHHMIO UX UYACTH, CBOHCTRI,
phacipocTpaleine u KH3HbY . o
[layka 0 KUBOTHLIX — 300702us (0T Tped. 300H — HEH}II{-‘(.)U 3
) 5 ‘
[0/0¢ -~ MBICJIL, yueHHe) — TaKske Oepér mHauasio B IIpesHeiln I'pernu

i cnssaga ¢ uMenem Apwuerorenst (em. puc. 1.2). B ceoux MHOI‘T)“IH(.
[OHIBIX COUMHEHHUAX OH ONMCAJ HEeCKOJBKO COTEH BUAOB MKHUBOTHLIX
1 DASIENIHI MX HA TPYNOOBI IO CXOLCTBY CTDOEHHU.

A Kakue rpynnel KWBOTHLIX 3HaeTe Bbl?

JlnrenpHoe BpeMsa TI'pubbl H3YHIAINCH yqénmmn-ﬁc‘t’ranmcnmu,
i O1EJIBHYIO TPYIIY OHH OBLIM BBEIAEIEHBI JIUITh BO BTOPOM nonﬁmn'nuu
¥ n. Hayxky o rpubax HasbIBalOT MuUKosbzueil (0T Tped. Mluh,ﬂf‘
(pnG). BagTepuy M ApyrHe MHKDOOPTAHM3MBI WM3YUAET MUIPOOUONON N
{0 rpeu, MUKpOc — MATeHBKHIT),

Knkve ewg cylecTByloT Guosiormyeckue Hayku?

JI10603HATEeILHBIH UYeN0BeK, KOrha BHANT HeM3BeCcTHRIN Ipubop,
maires Bompocamu: «Kak o yerpoen m Kax pabGoraer?» IlojpoGiinie
HOHPOCHL BOBHUKAIOT W IPU M3YYEHHH OPTaHM3MOB. f

Ila mepBBIHT Bompoc naéT oTBeT Hayka mop@oadzus (or "I‘llt"t..
wopgpe — Qopma), KoTopas M3ydyaeT BHEIIHee I BHYTpeHHG(EHf,‘l}]UL
e opragmsma. B 0oTaHHKe ecTh pasjelsl MOPQOIOTHA pactTerii,
i BOOJIOTHH — MOP(OJIOTHS MHUBOTHBIX. ;

Oreer Ha Bompoc «Kak paGoraer oprammusm?s» JaéT HayKa q’m.mlff
1heust (or rpeu. @usuc — upuposa). B GoraHuke u 30?J101‘H1-1 f‘i'-ll.
CHou  (PEBHOJIOTHYECKHE pasfiesbl: (PH3HOMOTHA pacTeHuit u (puisno
(O JKUBOTHBRIX. PafoTy opraHoB 4YeJa0oBeKa H3ydaer cp:a[a}f[‘t').mn-u.u
HoJoBeKa, Koropasa Hapagy ¢ Mopdosormell ABaderca HAYYHOH OCIO
ol MeIHIIMHBI — HAVKH O 3J0POBhE HEeJOBEKAa.

) - af
A Kakme 3HaHUS HYXHBI Bpady KPOMEe 3HaHWi GUanonorumn HenoBeki

JIIOJM ABHO 3aMeuald, 4TO OPTaHMBMEI CBASAHBI APYT C DY
'OM 1 BABHCAT OT TEMIEPATYPEI, BOABI, BO3AYXA M MHOIMX JPYIIA
vesloBnil., DTH BHAHWA JerJiM B OCHOBY HAyKH arko.sdzuu (0T Iped,
uiticoe — pom). CoBpeMeHHAA DKOJIOTHS H3IYy4aeT BuBaHMOO’l‘II()‘].lI(,‘HIUI
PAGJIMTHBIX OPTAHM3MOB MKy co00i M ¢ HeKHBOU IPHUPOJON.

Hepenko MOXHO CAbilWATh Takoe BbipakeHue: «Y Herx?c nnoxast 9Ko:
norns», Kak Bbl gymaere, BEpHO N 3TO BbipaxXeHue:



Hoexne naobperenms MUKpoeKona
MOABUINCH Jucimonozus (0T rped,
xuecmoc TRAINL) — HAyKa o
THaHAX MKHUBOI'O, a4 UYTh IIO3IKE
yumoadzus (0T rped. Kumoc -—

COCYZ]} — HAVKA O KJeTKe.
Bo Bropoit mosoBmme XIX B,
aHMIMICKUN  Harypaauer Yapas

Jépeur cmor noxasath, uWro opra-
HH3MBbI M3MEHSIOTCA HJIH 9BOJIOIHO"
HUPYIOT. OTH HJeH JerId B OCHOBY
SBONIOUUORH020 YUEHUS.

Kax mepemarorca mpusHaxu oT
poguTeneii K IOTOMCTBY, IIOYeMy
OPTaHH3MEI H3 IIOKOJEHHS B IOKO-
JIeHHEe MOXOMKH Ha CBOMX IIPESKOB
(pue. 2.2), moyeMy BOZHUKAIOT PaBIHYNA MEMKIY POACTBeHHEBIMIH
OPraHu3MaMu, HU3yYaeT HAVKA 2eHEMUKQ.

CoepemeHHas GHONOTHS BHJIOUAET MHOMKECTBO OTJeNbHBIX 0HO0JI0-
THYECKHX HAyK W HUX KOJMYECTBO BCE BpPeMA PACTET, IMOCKOILKY HO-
BBI€ TEXHOJIOTHYECKHE BO3MOYKHOCTH OTKPBIBAIOT HOBEIE E€DPCHOEKTHUBBI
B NO3HAHUU SKUBOH IIPHUDPOLEI.

Puc. 2.2, IIpusHaku, nepegaromu-
€cdA OT pOoAHTeNell K IOTOMCTBY

HYTo Takoe ncespoHayka?

Hexoropeie wmccaemoBareny, ILITAACH IPHAIATE BECOMOCTH CBOMM
DOCTHIKEHUAM, OOBABIAIOT Ge3fOKAZaTeNbLHBIE IIPeAIOTI0MKEeHIIE Hayd-
HeiMH. [Icegdonayra (xeHAyKA) IHUINE HATIOMHHAET HayKy. K He-
CYACTBIO, JIKEYYEHBIM HEPeJKO NOBEPSIOT JIOAM, HMEIOLIe HeJocTa-
TOYHO BHAHMN W JKeJAHHA CAMOCTOSLTENBHO MBICIHTE, llcermonayunnie
yTBepiKAeHuA HebesomacHel., Hampumep, HeNO/ATBePHIEHHBIE HAYKOH
PEKOMEHAANMN II0 MUTAHMIO WK JIEYEHHIO MOTYT HABPEAUTH 3JODOBLIO.

B Mupe MHOXX€CTBO HEPACKDBITHIX TaifiH, M Hajg0 MHOrO 3HATh,
YTOOBI OTVIMYATH MX HAYUYHBIE TOJKOBAHUA OT HCEeBAOHAYUYHBIX.

Boranuka. Soonorma. Muxomorus. Muxpobuomorus. TI'mero-
aporud. Iluronorusa. Mopdoaorus. ®usuosorug. DKOIOIHL.
JBOJIOLHOHHOE yueHUe, I'eHeTHKA. IIceBmomayxa.

Bonpochbl U 3apaHus

1. Hasosure mayxu, xoropble wusydaor PacTeHHdA, >KHMBOTHBIX, I'PHOBI W
MUEpooprannsmel. 2. [louemy ApueToresns CUmTaOT OCHOBATENCM BOOJIOTHH,

¥ ) 1 e SYUAIOT Te0Re
Gorammien? 3. Kane OMOJOIHUCCIe Hay N iy

y ; ' JIO' 1CCIKHUX ll!lyl(.
) ) ll(:'l‘pn TOILMC CIsn DUOJO
(8] III)HM(‘D]II, JC MO p !‘ ae LT

n Teoghpnera

wn? A, Tpnpejur U
i upaenin, 5. Ilouemy paske B Haule BPEMs HAXO/SITest JITOAM,

JLOTBePSTIOT JRCYIEHBIM ?

). WeTouHnKn uHdpopmMauum
B OmonornyeckKkmux HaykKax

4 uo -
Mb! KMBEM B Bek mHdopmaunn. HMHpopmaLiis (oT nar. wmpopc::f;aei il
pasbsicHeHve, npepcrasneHue Yyero-T0) — 9TO HEKOoTOopble HBMSTN.I
npeacTaBieHHbe B pa3Hoil dopme. Pa3yMHOCTb qe?oaeKa npo et ,M
B TOM, YTO OH HAy4Mncs He TONLKO OTKPbLIBATH TalHbl npupoabl,
XpaHuTs W nepenasaTtb vHDOpPMaLMIO.

TOJH.,
BemoManTe, KAKUM crocofoM 9TO /Jesanu mepBOOBITHEIE JIIO/L

l’
Yyo Takoe Hay4Has TepMWUHONOorns:

Kag u sobas Hayka, OMOJOTHSA TO-
WOPUT HA CBOEM ASBIKE. YiKe B TePBBEIX
nnparpagax BBl TOZHAKOMIJINCE c 1e-
(LM MHpPOM HOBBIX CJIOB — MEpMUHOE
(o1 jar. mepmMuHyc — upenei, TpaHi-
nn). Yame Bcero 0moJOTHMYECKIE TEPMI-
jibl 3aMMCTBOBAHBI M3 TIDEYECKOro A3bl-
1 WM JIATBIEHM, UTO HecJIydaiHo. Enie
(11 Bape COBpPeMeHHOH HAYKH, B XVIB.,
i1 JIATHIHYM IIHMCANM Hay4dHBbIe TPaKTATHI
(pue. 3.1). Jlaxe xorga B EBp?ue Ja-
VLI W TPeYecKHil yTpaTuiIn CBOE 3Hade-
e, yIéHble IPOAOJIKANN HCIOIb30BATH
1% B CcBOeil HAYUHOH HpaxkTHKe. JTO mos-
LOJVMJIO COXPAHWUTH eIWHBIA, IOHATHBIM
HeeM MEsKAYHADOJHBI HAayUHBIA SBBIK.

BCNOMHUTE 3HaYeHue U NpoucxoxpaeHne TepMUHOB:
9KONOFWS, 30010rMs, MUKpoGuonorna 1 Iop.

Puc. 3.1. «Mugporpadus»
Pobepra I'yxa

BUONDIrng,

B 6mosioTHM MCIOJbL3YIOTCA KaK KODOTKHEe, TaK M gnnﬂ;x:;i ]:(1:’3::,:1;'
OIPOUBHOCUMBIE TEPMUHBI, HAIPUMED JIe30KCHUPH E:grr By
|::1<wjr()'ra, coKpaleHne KOTOpo# — IOIHK — cero,n;H&f 3 gy
(' J1O3KIOCTH HAYIHLIX TEPMHHOB IyrarbCca HE CTOUT: BC% o
C10li eMbBICJS H IOHATH €ro Heo6XOoAMMO IJIA TOTO, HTOUBL I

ropoOpUTL Ha SA3BIKe HaAYKH.



Hayunsiil sisbix OO SIULLIE HEe TONLRO CJIOBEC"

HBIX TePMUIOB HAVUHLIX [HOISITII, 110 TagiKe cum-
BOJIOB, KOTOpLIC H300pascalor karoii-nudyns obpas.
Camrble pacupocTpaHEHHBIE B OHOJOIHMM CHMBOJILI 000-

3HAYAIOT MMEHCKUH HMIH MYMKCKOH IIoJI.

IlepBBIif CHMBOJI OOBLITHO HABLIBAIOT «3epKayio BeHephbl» (3eHCHKIMIH
IOJI), BTOPOH — «uuT m Koubé Mapca» (MyIKCKOH IIOJI).

Kem B pumckoi Mmudonornm 6uin Benepa u Mapc?

Kakoii 6biBaeT nHpopmauua?

IlepBruHo mH@OpPMALMA CO3XAETCH M XPAHHTCA CAMON IIPHPOLOIL,
Bce 3mamT BhIpaKeHHe zeHemuiueckdsi, I HACAEICHEeHHAsA,
un@opmdyus — dT0 GuoJOTHYeCKas UHMOPMALHEA, KOTOpas Xpa-
HUTCH B KJETKaxX OPraHusMoB. MMeHHO e€ M3YUaeT HAYKA I'€HEeTHKA.

Herourmky wadGopMAIH O JKHUBOH OPHPOAEe MHOIOUHCIEeHHLI. HH-
dbopmanmsa 06 oKpysKaOIIeM MHUPE B BHUAE HACKAJLHBIX PHUCYHKOB —
BTO0 TpaduuecKas HIM ma3o0pasuTenbHas umHbGopmanusa. K stum dop-
MaM mEHGOPMAUMNH OTHOCAT (oTorpadrm, cXeMbl, rpadHKM, CHMBOJIBI.

TerxcroBass mMHQOPMAINA CBA3AaHA C BOSHUKHOBeHHeM peum. Mzo-
OpeTeHHe NHUCHMEHHOCTH, KHHUTONEUATAHHA I[IO3BOJMJIH TeKCTOBOM
uE@OPMAIINH OIMPOKO pPACIPOCTPAHHTLCA. S3BYKI MHBOI IPHPOILI
opencTaBIAOT co00M 3BYKOBYIO HHQOPMAIlMIO, M CETOJHS UeJOBEK
yMeeT e€ 3aIlMCHIBATE. BceM M3BeCTHA BHACOMHMDOPMANHUA — «3KHBLIE»
KapTHUHBl OKPVKAIOIIEro MHUpPA.

Wnadopmanua o KHBOH IPUPOIe — BaMKHBIN pecypc 6uoJornye-
cKoro o0Opas’soBaHHA, HAYKM, IPAKTHKH, a yMeHHe padoTarTs ¢ paas-
HBIMH BHJAMH HHQOPMAaINM -— OJHO M3 BasKHEHIINX YMEeHHI coBpe-
MEHHOTO UYeJIOBEKA.

3HaeTe AW Bbl, O HANTN Hay4yHYd MHPOPMAaUMIO O XMBOK npupoae?

Kakymu ObiBaloT KHUrM no Guonorvmu?

KHurx — ppeBHeHNINe HOCUTEIH HAYYHOM MHQOPMANHE O KUBOH
npupoge. B OyMa)KHBIX KHHrax — VueOHHKAX 10 OHOJNOTHH, DHITH-
KJOOeIUAX, CJOBAPAX, OINPeIeNHTeNAX W [Ap. XPaHUTCA TeKCTOBaA
u rpadudeckada mHDOpManua (puc. 3.2).

Buonogurecrkas sHyurJaonédus — HAYUHOE COPABOUYHOE I10CO-
6ue B (opMe croBaps, B KOTOPOM MOMKHO HAHTH CBEIEHHA IO BCEM
UM OTJeNbHBIM OTPACTAM B3HAHHN (MEIUIIMHCKAS, CeJIbCKOXO03siicT-
BeHHadA H 1p.). Buonozuveckuil crnosdpes — KHUra, UH()OPMAIAA

"ue. 3.2, Hocurenu uHQOPMAITH

Il 1KOTOPOIT yIOpsAfOYeHa IO aXdaBuTy HIN TeMaTHKe. B?o.}wzzitwcmm
onpedeatimesb — COPABOYHHK IO BHAAM pac:remm, }Rfmorrm,m.r
rpubos. Bor HagBaHHA HEKOTOPBIX OIIPENe/IHTeNex pacTeHmnii: «..OH,IH:
{(JINTEJEb JepPeBheB H KYyCTApPHHUKOB», «Becennas duopa Cpexnueit Po

ciiy, «OnpeeNnTeNb PacTeHNi B HeNBETYIIEM cgcwoannn», «Ompene
(11TeJab pacTeHui MoCKOBCKOIH oBaacTu», <«JIMIIAHUKNA M MXH CeBepi
onporeiickoit yactu Pocceun».

Kakum 13 NepedqucieHHbiX CrpaBoYHUKOB Hado BOCMOL3OBATHUS,
4TOBbI OMPeaeUTs BUA, JIMCTOMAAHOMO KycTapHuka Mo 3UMYIOLIM

noderam?

Cerojua INIHPOKOe PAaCIpOCTPaHeHHe IIOJIYdH/IH BAJIEKTPOHHLIO
uAHUA pasHLIX KHHUT. B pJIeKTPOHHOH (Qopme, K HpHUMeEpy Ha .un1
JODHBIX AHCKax, B ceTu VIHTEPHET, MOMKET XPaHUTLCH HE TOJBLKO TOK
cropag u rpaduueckas nHpopManud, HO TaKMKe SBYKOBAdA I BUJLCO

inpopmarnus (em. puc. 3.2).

Nudopmanus. Tepmun. I'eHernIecKas (macxexcrBenHas) UHGOP
Manusga., DBuoJornuecKas 9HIHKIONENA. BHoJOrAYeCcKHil  ¢JI0”
paphb., BHOIOrHYecKHUil ONpeje/nTeNlb.

Bonpocsl 1 3agaHUd

. Ito Taxoe nupopmanua? 2. KaKkoBo IPOHCXOXKIEeHUE OHOJIOTHYECKUX Te]
wnnon? 3. Wenoasays HMurepHer, moplepuTe NpUMepbl HAYHHBIX TePMUHION
 obmsacHnTe ux sHavenme, 4, B yueOHHKe IO GHOJIOTHH usobparkena CxXemi
crpoenns nperra. Kaxoil 10 BHA pudopmanun? 5. B xakux Qopmax undop
MOILS TIpejicTaBlieHa B yueOHHKax?

lpakrnueckas padora «ITouck muHGOPMANUH C HCHOJIL30OBAHMEM P’
NUYHBIX HCTOUYHHKOB?.

———
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Camble ppeBHWe npodeccun Yenoseka — OXOTHUK, pbibonoe, cobupa-
Tefb — ObiNM CBA3ZaHLI C XKMBOW NPUPOAOH. MepBOGLITHBLIE cobuparenu
W OXOTHWKWU CbIrpanu BaXHY0 pPOfb B BBEKWBAHWKM YENOBEYECTBA, XOTH
MX CNnocobkbl NONYYEHUS MULLM eE Mano YemM OTAMYasMChL OT CrocoGoB
cbopa pacTeHuii U O06bLINU NPEnCTaBUTENElN XUBOTHOTO Mupa. Ceronts
CYLLeCTBYET MHOXEeCTBO Npodeccuii, CBA3aHHbIX C BUONOrMe.

Y7o npepcraenser coGoii npodeccus yusHoro-6uonora?

Yuénotil-6udi0z — 5T0 CHEIIHATUCT B TPAIUIUOHHBIX pasienax
Ouosiormu — GOTAHHWKE, 300JOTHY, SKOJIOTHH, MUKDPOOHOJIOTHE 1 APY-
THX — HJIM B TAKHX HOBLIX, KaK MOJEKYJIApHAA OHOJOTHS, KOCMH-
4ecKas OHONOTHSA, T'eHHAS W KJETOYHAA HHMKEHEDHs.

CoBpemennsiii yuéusiii-6uonor (puc. 4.1) Hepexko paboraer Ha
CTHIKE HECKOJBKHX HAYK, IO3TOMY OH JOJKEH HMMeTh OGIIHpHBIE 3HA-
HUA TI0 MaTeMaTHKe, reorpaduu, QU3MKe, XUMHH W APYTHM HAYKaM.
Pabora pasHbIX YYEHBIX-OHMOJOTOB OTIHYAETCH Mexny coboii. K mpn-
Mepy, OmoxumMmK OOJBIIyI0 YacTh BpeMeHH IIPOBOIAUT B HCCIef0Ba-
TeJIbCKOH JrafopaTopnum, a 300JI0T WIH GOTAHHK cobHpaer HAYYHBINA
MaTepHalNl B «IOJie», paboTad B SKCHEIUNUAX B TYHADE, JECaX, CTe-
nAX W Jp., I'ie OH U3YyYaeT PacTeHMdA WM >KMBOTHEBIX.

O xaxom 6nl pasgene GHOJOrMYecKOll HAYKWM HHU IILIA peun, 0es
HCIONb30BAHNA YUEHBIMHU CJIOMKHOH BBICOKOTEXHOJOTHYECKOH ammapa-
TYphI, 0e3 ycuauil HHXKeHepOB, CHeNHANNCTOR B OOJACTH mHpOPMAIH-
OHHO-KOMMYHHKAITMOHHEIX TEXHOJIOTHH MHOTHE OTKDBHITHS B OMOJIOTHE
ObLIM OBl HEBO3MOJKHBIL.

P

Puc. 4.1. Vuéupiit-6nosnor za paboroit

BVIWIIWUTINMBURIY 1WA OV FIYD

Orepurrus YUGHLIX-0M0JI01I0B 110~
CHOAHUX JAeCATHIeTHH MOTYT CO3/laTh
MIp, B KOTOPOM HOBBIE COpTa pacre-

it 1 opoAbl  MKHBOTHBIX pemIar
iipobaemy roJiojsa, B KOTOpPOM OyAYT
noGesgaenbl MHOTHE OOJIe3HH, a 4deJio-
nOvecKas MCMSHb IPONJIHUTCA eImé Ha
HOCKROJNBLRO NeCaTHIIeTHH,

[Taubosiee BBIZAIONIHECA YUEHBIE
HOJYUaI0T TPHU3HAHHE, Harpajgbl, B
1OM UHeJIe H CAMYIO MPECTIMHHYI0 —
loGenescryio npemuio (puc. 4.2). Ilo
Onoglornueckum Haykam (pusmomorus
11 MEJUIMHA) 5Ty OPEeMUI0 IIPUCYXOA-
or ¢ 1901 r., a mepBHIM POCCHICKMM y4Y€HBIM, yrocroeHHBIM IHo06
ICHCKOM IPeMHMH II0 (PU3MOJOrHY W MeJHIMHe 33 H3y4YeHHe IIHIN
napenus, 6p11 Meam IMerposwu IldBmaos (1904 r.).

Puc. 4.2, Megans HobejeBcro!
Jaypeara

BLISICHATE, Kakue OTKPLITUA POCGCUMIACKMX -Buonoroe Beinn oTMeuer
locynapcTBEHHON NMpeMuen.

Yem uHTepecHa npodeccus spava?

Bpauw (puc. 4.8) — opHa M3 JPEeBHUX M TYMAHHBIX HPOpeEcCH
MejuimmHa OCHOBAHA IPEBHETDEeUeCKHM IeJIrnTe1eM T'unooxpdrom (jm
o 460 r. mo H., 3. — oxogo 370 r. OO H. 3.), KOTODPBIA BOILICJI

HETOPUIO KAK «OTell MeAMIIMHLI». Jl0 HACTOAINEro JHs MOJOABIC H)
1, Berymas B npodeccuio, gaor KiaaTBy I'mmnoxpata. CoBpeMemiil
HpAY OJYKEH BHATH AHATOMMIO W (DHBHOJOTHIO 4yejoBeKa, OMOXHMI
il 'CHETHKY deJ0BeKa, BHPYCOJIOTHIO, MMMYHOJOTHIO ¥ MHOI'O JPYIi
nayi. MosKHO CKasaTh, UTO MeNUIMHA TAK JKe HEeBO3MOKHa Oes Ou
Jgorun, kKak Qusuxa 0e3 MaTeMaTHKH.

Kasknblih M3 Bac He pas nocelan kabuHeT spada. Kakwe Bbl 3HAEO
ppayebHble cneumuanbHOCTU?

Kakve ewé& npodeccum TecHO CBfi3aHbl ¢ Guonoruein?

ITeuxénoz (pue. 4.4) sanuMaeTcsa M3yYCHUEM YeJIOBEUECKOH IIC
YUKW, IIOBeIeHUEM YeJioBeKa B pasiuyHbIXx curyanuax. Ilcuxosor 1
MOI'aeT UeJIOBEKY CIPABHTHCSA C TPEBOTOH, mepefopoTh cTpaxu, Ip
4T TIPABMJILHOE pPerieHue B TOW MM WHOH KHMSHEHHOH CHTyaIn

Bemepundp — Tode Bpad, HO OH JEUHUT HE JIonei, a JKUBOTHE

Kakue ocobble 3HaHWS HYXHbI BETepuHapy?



Pue. 4.3. Ha npuéme y Bpauya Puc. 4.4. Ha npuéme y mcuxoxora

Aepondm (puc. 4.5) — aro CIeNHATHUCT B OOJIACTH DAaCTeHHEeBO.-
CTBA. AI'DOHOMBI BBIBOJAT HOBBIE COpTa PAacTeHWii, BHEeAPAIOT HOBLIE
TEXHOJIOTHH WX BBHIDAINMBAHUA, GOPIOTCA C BPeIUTENSMH U GostesHaMT
PACTeHUM, KOHTPOJHPYIOT KAa4YeCTBO IIOYBLL, opraEusyioT cGop ypo-

masa. Celluac ceabCroe X0BZHCTBO — 9TO OUEHBb CJOMKHBIN, CBABAHHDLII
€ PasHOOODPa3sHOH TeXHUKOH BHI JeATeILHOCTH,
Kunénoz (puc. 4.6) — sro CIIeIHAaNVCT, KOTOPBIH 3aHuMaeTcs

BBIBEICHNEM HOBBIX U YJIVUNIEHHEM CYIIECTBYIOINX IOPOZ cobak,
pasBefleHMeM co0akK, MX IPecCHpPOBKOM. B HACTOAIEEe BPEMS CYIIIECT-
ByeT MHOI'O MOpPOJ CJAY#e0HBIX, OXOTHUYLHX, JeKOPATHBHEBIX co0ak.
Kunonory meobxommmo szaTh He TOIBKO 300JIOTHIO, HO U T'E€HETHKY,
H CeJeKIHI0, W (DH3UOIOTHIO JKHUBOTHBIX.

Takum o6pasom, B 1060if GuoOrmuecKoii TPO(IECCHH HYIKHBI
ODIIMPHBIE X DasHOOOPABHLIE buonoruveckue sHaHMA.

Puc. 4.5, Arponom u nonoe

Puc. 4.6. IOpeccuposra cobak

— -

B — T —

Py o i rex noiory enoil pomM e ninoeT, KoTop

paboraerT n o0JACTI BHAYCTPUN AL, T QapManenry, Oaarojaps i
TOPOMY UCJOBOI MOJICOT JICUITLCS JICKAPCTBEHHLIMKM T1perapaTaMmi,
CIIOPTCMEIY, KOTOPLIIT ¢CTPEMHTCI K BBICOKMM pesyibLTaraM, U Jue|
JIOrY, KOTOPBIHI miyuiaer BOIPOCH NPABUIBHOTO MMHTAHMS, U JIOJNS

MHOTHX JUPYI'MX OunoJiormuecKuX nOpodeccuii,

Fne MoxHo nonyunTtbh npodeccuun, ceBasaHHbie ¢ Guonoruer

Cerognsa Ouosormueckme TpopeccHH NIpuoOPeTanT BeE OOIBINY
OOIMYyAAPHOCTh., UTOOBI MOAYUUTL GHOJOIHMUYECKYIO IIpodeccHIo, Ha)
MHOTQ YUHUTBCH.

Hanpumep, MeIHIIMHCKYIO CIEIMAJBHOCTL MOMKHO IIOJIYYHTH
BBICIINX yueOHBIX 3aBefieHuaAX (pme. 4.7) ¥ Koamemsax. BBITYCKHUK
MEeJHIIMHCKUX BY30B — BPAUH, 4 MEIWIHHCKOTO KOJLIeI:Ka — (eib,
nrepel, J1abopaHTBI, MeIUIIMHCKHE cécTphl (pmc. 4.8).

BbiacHUTe, B KakuX y4yebHbIX 3aBeAeHMAX MOXHO MOJYyYUTbh Mpode
CWI0 BeTepuHapa.

Puc. 4.7. I06unelinags MoHeTa
MockoBekoll MemHIIHHCKOM
axkazemuu um. W. M. CeuenoBa

Puc. 4.8. CrygeHThI-MeIUKH
Ha IOpaKTHKe

VYuénsrii. Bpau. Ilcuxomnor. Berepunap. Arpomom. Kumosor.

Bonpocbl 1 3apaHusa

1. KakumMu KadecTBAMM AOKEH 00Ja7aTh y4EHBIE-6mosor? 2. O6GbACHHT
[o4eMy BeTepHHADY HeoOXOAMMEl 3HAHWA AHATOMHM JKUBOTHRIX. 3. Jok:
JKHTe, uTO mpodeccHM Bpaua W (papmanesta ceasamnbl. 4. Hemoawsysi Bo
MOKHOCTH ceTH HHTepHeT, YCTaHOBHTEe, B KAKMX BY3aX TOTOBAT arpoHOMO)
5. I'me B coBpeMenHOM 00IIjecTBe TPEOYIOTCA KMHOJIOTH?




| 3naere nm Bbl, yro,.,

Lo muenmo CHELHAIICTON, o Oauocalilime gecarurer s noapacror
CHpoe na npodeccnonanon, paborioninx ma ervike Guosornn, thusu-
KI, XMMHUH, KOMOBIOTEDHBIX TCX 1010, ITO MHIKEHePDHI 110 BOCETA-
HOWICHIIO OKpysKaomeir cpeyn, Onorexuosory, pemampime npobiaemMnl
COBMAIS OPraHOB M THKamei s MeIUOUHBI, JeKapcrs u jp.

U3 ucropumn nayku

Apucmomens (384-322 rr. A0 H. 9.) — ApeBHerpeuecKmii yué-
B,  (uaocod, yauTens Ausekcanapa Maxkegonekoro. Apucroresn
(pue. 4.9, a) — ocrorarens MHOTHX HayK. OH 3aJ0MKHJI OCHOBRI

I'PAMMATHKH, JIOTMKH, HAYYHOIM PUTOpUKH, (unocopuu wucrycersa,
YCTAHOBHJI MHOTO BaiKHBIX GAKTOB B o6gacTy reorpadum, 300J0THH
I AHATOMMH.

Apucrorens ommean Gosee 450 RUBOTHBIX, paspaboran nepmyio
RIACCHM(DHKATUIO JKUBOTHBIX, B KOTODOIl ONpenesus MecTo dUesoBe-
Yy, Ha3BaB ero <«obBIecTBeHHBIM KUBOTHBIM, HAAEJEHHBIM DPasyMOM» .,
Apucrorena cumraror «OTOOM 30010THK». OH DaBHeNHNs BCeX JKUBOT-
IbIX HA /Be OOJIBINME IDYIIIBL »XHBOTHEBIE ¢ KDPOBBIO (IO COBPEMEHHbLIM
IPEACTABICHUAM — II03BOHOYHBIE); IKHBOTHEIE 0ez KpoBu (B cospe-
MCHHOM IIOHMUMAHIIH -— OecrosBoHOUHBIE). Apucrorens Beimensa Ges-
IOI'MX (3MeH), ABYHOTHX (mruner) m yerBepomorux (Maexonuraromue).
O pasimyan BogHBIX (Mopexux, peunsrx, OB3€PHBIX ¥ GOJOTHBIX) U
CYXOIYTHBIX (JIETAIOIMMX 1 HABEeMHBIX) KHBOTHBIX. Kpome TOI'0, OH
PABACJIIT JKUBOTHBIX O CHOCOOY NHTAHHSA Ha BCEANHBIX (MenBens),
IWIOTOSIHEIX (JI€B) M ILIOZOSLIHBIX (0b1K). Apucrorens YTBEPIKIAN, UTO
I OJHO JXHBOTHOE HEMBICAHMO 6e3 THTAHUSA, 0JAro/apd KOTOPOMY
HOBMOMCHBI DOCT M CYIHECTBOBAHIIE opranusma. B macrosiee Bpems
JI0 CUHTACTCA OMHUM U3 IVIABHBIX IIPHSHAKOB JKHBOro. MHOrme Tpynnr
Apuerorens 6nLIn TOCBAMEHB! IPOUCXOMACHUIO MU3HU,

Teogpdem (372287 pr. A0 H. B.) — JgpeBHeTpeYecKuit VYEHBIH,
(pmirocod, ecrecrsomcnBITaATENE (puc. 4.9, 6). On yumncs ¥ Apucro-
1018 M OBLI CTOJB Ke Pa3HOCTOPOHHUM VYEHBIM.

Teodpacra cuunraror OCHOBaTeJieM GOTAHHKHN KaK CAMOCTOSTEIIL-
i HayKH, ero mo IIPaBy HA3BIBAIOT «OTHOM GoTaHuKM». Ero Go-
TTHYCCKUE TPY/ABI IIOCBAIEHLI CEIBCKOMY XOBAHCTBY M MeIHUIlMie.
B xnurax «Meropus pacremmiis «IIpuunanr pacremmiis Teoppact
nopo6iro  onmcan oxomo 500 BHAOB PACTeHHMH M UX 0cobeHHOCTIH,
IPEACTABHIL OCHOBBI KJIACCHMUKALIHY W (Gbusnosornu pacrenmii, On
MIEPBLIC HOCTABKMI IVIABHBIE BOHPOCHI OOTAIIMICH: «Tem ormuaiorces

tue, 4.9, Jlpenmerpeueckme Mercaurenu: Apucrorenas (a), Teodpacr (6),
Fnnnopar (8)

PACTCHMST OT JKMBOTHBIX?», «B uéM cocToOMT [eATeNbHOCTH opraH(;I?
PHOTCHHA: KOPHA, cTebisa, JuCTheB, IION0B?», «Kaxoe BInAHUIE (:::H
iLBneT HA pacTHTENBHBLIH MWD HeHBag HOpPHpPOJa: TeMIepatryp ]
HONIKIIOCTh BOBAYXA, MOYBA, KauMar?». ITH BOIPOCHI O CHX IOD

HeCHeayIoT OHMOJIOrH. ;
I"'unnorxpdm (oxomo 460—-370 rr. go H.9.) — aﬁamemérrbm HEI;(?BJI:(?:

IpeUeCKUE meJauTeNb, Bpau u duaocod (pumc. 4.9, 8). H(e);nzt(;ecﬂom

roijiaM, TMODOKpPAT IO OTIY SABIAJNCA IIOTOMKOM JPEeBHErD

Horn MegHIUHBL Ackienus, a 10 marepu — I'eparJa. g !
I'HImoKpaT 3aJ0KMA OCHOBLEI MEIHIIMHLI KAK HAYKH H IIOCBA 4

til pero cBoio Hu3HB. OH MHOI'O HYTEIecTBOBAN M M3y4aJ MEeIHILHIY

1 PASHBIX CTpaHax. £
Haiipyte B WHTEpHeTe wHbOpMaLMIO O MEJWUUMHCKOM CUMBOJI
«Cocyn lurew» (pwuc. 4.10).

Bacayroii I'mmmokpara ABIAeTCA ommcaue
MOTOJOB O0CaenOBaHUA OONBHBIX HYTEM IIPO-
CJIVIIMBAHHA 3BYKOB BO BHYTDPEHHHX OpraHax
1 bnwnmaanna Tena. OTH METOABLI HCIOJhL3Y-
01 Bpadud W ceromHs. ['MIINIOKpaT paspaboral
1 NPUMEHSAJ PpAasIMYHBIe CHOCOOBI JIeueHHA
piil, IIEPEeJIOMOB, BBEIBUXOB.

I'nnmoxpaTr cobpan YHUKAABHYIO KOJJIEK-
o 13 60 MeAMIUHCKWUX TPAKTATOB, Ha3bIBa-
emyio «I'mnmoxpaToBckmii Kopmyce». HacTb M3 pye.  4.10. Cumpos
uulx OLIIM HAOHCAHBI caMuM I['HIINIOKpaTOM. MeAMIHLL — YAl
[leponiv counHeHHEM «[HIIIOKPATOBCKOTO KOD- €O 3Meéit




nycan eTe CaLsm
h aserest «Wastrnae, 1 ol CROPMY T POBRTIO TECKOJLIO  0¢

HOBI

IBIX TPUHOUAIIOB B padoTe ppavan, o oo enin  nerkon BLIYCI:
HUKH MEJUIHHCKIX BY30OnD :
lIﬂHBﬂI-IIIYI() ero MmMeHem,

OVAVHIHG Bpauy nputocsr o1y KIsarsy,

Hymaem, uccnepyem, pelaem

;. Kaxue samaum pemaer 6uonorus s HACTOSIIIEee BpeMsa?
. Kax B®I mymaere, mouemy maske B Hamme BpeMs HaXOZATCS JIONU
" gc;’?ef;azz'rmene ncesronayxkam? Hafimure u npusegure mpuMepsl. !
; » UTO BaKHBIMH HCTOYHHKAMH Gmosorudeckoil mmdop-
Manum ABJIAKOTCA SHOHKIONEeIHH: MeIUIUHCKAS, CeJbCKOX03aiieT-
BEHHAsA, 9KOJOTHUecKasA. VICIOMb3ys MHTepHEeT-pecypesl .
JKHTE NAHHBIHA COHCOK. Tt
4. Bmibepure m06yio npoeccHio, CBASAHHYIO ¢ Owmogorueii. Uem
3aHMMAIOTCA CIeLHANMCTEL 3T0H mpodeccunu? Yem wux I;aﬁoTa

nosesHa obmiectsy? Kakme
yueOHBIE 3aBEJEHHUA TOTOBS
CIIeLUANIHICTOBR? Tl

A A e e
Okl NO T

. HC ADEBHENINUX BpPeMEH UeJIOBEK HAONIONAN H II03HABAI KUBYIO
p II)_IO,J_T,y. Or aTux 3HaHUIT 3aBHCENIO €ro BLIKHBAHIE.
e osnﬂue NO3HaHHe IIPUPOABI IIPOMCXOAMIO C TOMOINBIO KAK Ha-
g(;HI/IH, TAK U DKCIEPHMEHTOB — OCHOBHHIX HAVUHBIX METOLOB
i rofHs OMOJIOTUA — BTO LEeJbIHi KOMILIEKC HAYK, BRJIIOYAOITHN
Tagmcy, 800JI0THI0, MHKOJOTHIO H PAX APYIHUX.
a
qmaHoJIYRa MODPGOJIOTHA H3yYaeT CTPOEHHE PABHBIX OPraHM3MOB,
S OrusAg — paboTy UX OPraHoB, HBOJIOIMOHHAS GHOIOIHS — npo-
e u&‘K,lIeHHe BHJIOB, 9KOJIOTHSA — BB3ANMOAEHCTBHE OPraHU3MOB MEXKIY
) oIfII H C OKPYIKaomell HeXWBOH NpHpOXOI.
| ayuqHLIe SHAHUsA BBIPAXKAIOTCA SBBIKOM HAYYHEIX TEPMHUHOB
HOHSATHH M HAYYHBIX CHMBOJIOB. ’
B
o Hojoruieckas MHQOPMAUUA XPAHUTCA B HAYUIHBIX KHHTAX,
: mé:smonennﬂx, CJIOBAPAX, HA DJIEKTPOHHBIX HOCHTE/ILAX.
o HOJIOTHYeCKNe 3HAHUA HY)KHBI JIONAM MHOTHX mnpodeccuii —
pPoHOMAM, BeTepHHApDaM, BPa4yaM, IICHXOJIOTAM.

Tembl noknapos, pedepaTos, npeseHTauuii, NPOEKTOB

L @ :
- r(Jalvu,m HHTepecHbIe NpPogecCHl, CBA3AHHBIE ¢ OGHMOJOTHEH.
. 3HaMenuThle Omosorn Pocciu,

JlioBoli HayyHblA NOWUCK HayMHaeTcs C BOMPOCOB: Kak? nodemy? uro?
CKONMbKO? M MMEEeT CBOW aTarbl. Pacckaxem O HUX Ha npumMepe naydeHus

noseaeHus nyén.
Uto usBecTHO 06 OCOBEHHOCTAX 3peHus 1 obweHus nuén?

B XX Bexe, mayuass B mabopaTopuu c1rocof-
HOCTD $KIBOTHBIX BOCIHPHHUMATE IBeTa, OJMH M3
jecsiefoBaTeneil TPUINEN K BaKJIIOUEHHIO, UTO
HubBl He pasimdaior mBera. Hemerxmit YUIEHBIH
IKapn Ppum, OCHOBBLIBAsSICb HAa CBOMX HAaO0JIIO-
JCHUAX, TOABEPT 9TO YTBeD:KAEHHEe COMHEHMIO.
lor uwro oEH mmcan: «Beaxmuil, KoMy IPHXOAM-
Jjoch B OPHPOAHBIX YCAOBHAX HAOMOZATB 6mo- |
JIOPHYECKYIO B3AHUMOCBA3SL MEXIY muéraMu H
nperaMH ¢ UX BEJIHKOJENHO OKPaIlleHHbIMH
NOHUNKAMM, DOIAYMAaeT, YTO CKopee YuéHBIH MOT |
JOIIYCTUTH OMMOKY B CBOMX BLIBOJAX, 4eM IPI-
pona — MOZO0HY HecooOpasHOCTE?. | &

Bompoc K. ®pumra GeLr Takos: «Pasmauaior |
Ji TMYENEl mBeTa?s

Vyudublt nabarpddsa 3a MYENAMM W HaKam- Lo
gusan paxTei. [IbiTagck gaTe MM HaydHOE 00 BJACHEeHNEe, OH BBLICKABAJ
OCHOBAHHOE HA CBOMX HAOGMIONeHHAX npednosoicénue (zundémeasy),
wro TMUEABI pasauualT nBera. JanbpHednne Imaru YUBHOI'O OBIIN CBIl
JaHbI ¢ PaspaboTKOl KCnepumMénma (or naT. srcnepuMeHmym
pofa, OMBIT) — MeTojA HCCJIeNOBAHHA, CAYIKAINero AJsi IPOBEPKN
¢(hOpMYIHPOBAHHON I'UIIOTE3EI.

DKCIepHMeHT, KoTopbii mposén K. @puir B HPUPOIHBIX yCJIOBIT
1%, saxarouasncd B ciaexyiomeM. Hemamexo OT yIbA OH PACKJIAALIBJL
KpBagparsl W3 OGyMarum PpasHBIX IIBETOB. Ha BajparT oupemeséiio:
ro nBera (K IOPUMepPY, JKEJATOr0) OH IIOMEINAJ CHajKyIo IIPUMATILY,
Koropas TPHUBJIEKANA HACEKOMBIX Ha 9TOT KBaapar. Bexope 1mmuéin

K. ®pui
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JWJITOIO nera n HpUuManiKm,

MAIRE  CCHM DTOT KBAJPAT MEHSI
CI MecTaMy ¢ apyrumu. Yuénniil
5 MHOTOKPATHO HOBTOPSII OIDLIT, U
E . B KQKJOM cilyuyae ero pesyanrar

OBLJI OZMHAKOB M COOTBETCTBOBRAN
. rumorese. B mayke ycranoBieno,
UTO eCJIM Pe3YILTATHl MHOTOKDAT-
HO NOBTOPAIOIIETOCH SKCIIEPHMEH-
Ta OJHHAKOBBIE U COOTBETCTBYIOT
NPeACKA3SAHHBIM, TO I'HIIOTE3A
CUHTAeTCA HOKA3AHHOLL.

Pue. 5.1. Tanen muédn

B kakom cnydae runotesa cumtaertcs OMPOBEPrHYTON?

Hrax, B xone mabriogennii u SKCIlepuMeHTOB rumotesa K. ®puma
HOATBEPAUIACE B OBLIT yCTAHOBJIEH HAYURBLI (Parkm: muéIs pasJm-
daroT nsera. Ho Ha sroM Hayumsiili momcx me OCTaHOBHUICSH.

YuéHelit 3amancsa BOIIPOCOM: KaK HUYENLI OPHEHTHDPYIOTCA B IIOMC-
Kax cragkoro mexrapa? OH NPeADONOMHUI, UTO MTUEILI HMEIoT CBOH
ABBIK, C IIOMOIIBI0 KOTOPOT'O IepemaroT UHDOPMAIIHIO, U HPONOJIIKMII
HaOMIOBEeHUS wu oKcmepuMeHnThl. s sroro K. @pumr momermn He-
CKOJBKO pabouux mYésa Kpackoi u NPOCAENNI 34 WX IMOBEAEHHEM II0
BOSBpameHuu B yieil. BoT uro nucam yudmbrii: «d €1Ba MOI' moBe-
PUTE CBOMM TJlasaM, KOTAA OHa (IYesna) UCIMOJHMIA KDPYroBOH Tamer
Ha MeNOBBIX COTaX, 4eM IpPHBeJia B CHJIbHelIee BO3OYXIeHHe Ha-
XOOAMAXCA DAZOM € Hell TYEJ, MOMeUeHHBIX KPackoil, KoTopele He-
MEINJIEHHO MOJIeTeNH K MEeCTY KOPMEKKH... DTo ObL10, KaK f AyMalo,
¢aMoe Ba)KHOe HaOIIOZEeHMe B MOEH 3 HZHN». WsyueHno Tanma muén
(pme. 5.1) — 38KOJMPOBAHHOTC IIOCHAHHUA O MECTOHAXOMACHAN ITHILH
K. ®pum nocearun sero OCTaBIIYIOCH YKUSHL M CTaJ IEePBBIM YeJIOBe-
KOM, paciiu(pOBaBIINM «S3BIK» APYFOTO Buza. OH COOBIUI O CBOUX
besyiapTaTax HayuYHOMY coo0iecTBy. B HayUYHOM MHPE 5T0O JAeJIaeTcs
AJISL TOT'0, YTOOBI [ApPyrue YUSHBIE MOILJIH HOBTOPHTL M IIOATBEPIUTH
IJIH OHPOBEPTHYTE IIPABUIBHOCTDL SKCIIEPUMEHTA 11 CAENaHHBIE BBLIBOJbI,

Y10 Takoe HayuHbii meTom?

Kaxkne marn peman K. @pUIT Jis TOro, YTOBHI €ro OTEPBITHE
cocroanocs? Jlo6Goit yusHBIH memaer MoJOOHBIE IIATH, W BCE BMECTE
UX Ha3pIBAIOT HAYYHBIM MeToxoM. Hafunbiit mémod IpeacTansen
€000 COBOKYIHOCTE CITOCOGOB HOOJIYyHeHUST HOBBIX sHanuit. Harusmo
HAyYHBIHE METOJ MOJKHO IIPEJICTABHTH B BUe cxembr (puc, 5,2).

F

1. 3apnars BONPoOC
| J
2. lNpoBectn npeasapuTeNnbHble nccnenoBaHus (I‘Iaﬁﬂ!O.D,eHMﬁ)
| . ;
l_ 3_ CdopmynupoBatsk rmnoTesy |
Sl 7 B l
4 'I;Iij:i)rosepmb rMnoTesy: NPOBeCTU HabnioaeHue, SKCNepruMeHT
¥
} 5. Cpoenartb BbIBOOb! |
v
r 6. CoobLunTL O pesynbraTax l

e, 5.2, HayuHniii MeTOR

I{ crrocofaM HOIyYeHHS HAYYHBIX 3HAHHN OTHOCATCA Eiaf»?:;:l::)
pnbuloJieHe | 9KCIIePHMEeHT, HO U OIHCaHUE, Hsmepeﬂni,h i H(':;u”..,
CniLust, cpasHeHne o ap. oA mosydeHHA TOYHBIX Jan o

S pasiauuHOoe 000pyAOBaHME: TePMOMETDEI, BECHI, 3all

(rpoiicTBa M T, II.

MO)XHO N NPUMEHSITb HayuHblid MeTopn,
# MNOBCeAHEeBHOM XWU3HU?

'ACCMOTPHM 5TO Ha IIpHEMepe. BeCHDI:E CamoBOEI n;;:lll)azrngn:::::‘l
sMena, 9ToBBI BRICTpEe IONy4YUTh ypomxai. OHu BGLICRaIOT R
HLIC TTPeAIIONOKeHHA O TOM, KaKue YCJIOBHA CIIOCO CTByBI. o ,
npopacrapuio cemaH., Cpefn Nmpodux 3BydaT JBe THIOTES .Omei& i
-ell-m\ua HEKOTOPHIX pacTeHHil JyUllle IPopacTaior IpH XOp S
i1i(1IHOCTH, BTOpasd — Ha IpopacTaHue ceMsAH OCBeI].IeHE{OCTb( Hc‘ o
| al. JpoOpl UX HOPOBEPHTH, MOKHO IIPOBECTH swcnepumegm 1;[ H .1‘:)im.

[{a gHO ABYX CTAKAHOB HAA0 MOJNOXKHUTH IO 20-3 CeMCTaKu”““

A | HATIOJIOBUHY 3aIMThL MX Bogjoii. CemeHa B OJHOM H3 4y
{OJKHEL OBITH SPKO OCBEIeHBI, a B APYyroM — 3aTeMHEHBI. _..-J)’I(,;,;;g
{11 VCIOBHA — TEMIEPATYpa, BJIAMKHOCTE, LOCTYII Bos,u;yxae3 111,1';1'|'[,|
il (:lI,ITI: opmHakoBel. Tako# OIBIT MO3BONAET CpaBHI/ITII; I;QMy,(-[.lMMM
(IPOpPACTAHUS CEeMSH ropoxa Npu PasHOM OCBemeHHHIX peaw;,'l‘“'m”
IDOBEPUATL THUNoTedy. JlaAa moxydeHnd ,z:oc'rmaepm:6 e
L OJITUECTBO HCCIeyeMBIX 00BEeKTOR (CeMSAH) AOJIMKHO OBIT ,ui)ﬁ, i
{10 GOJILIIIM, A OIBIT IIOBTOPATHCS HECKOIbKO pas. Taxum ()["I![)I;I[()!\;
yMOHbITAeTCS TONA cayuaiHbix ommnbok. Ilpm xamaom II

GHLITE JIeJIAIOTCA MOoApPOOHbBIE 3AIIHCH.
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Puec. 5.8. Onbir mo NPOpaIUBAHIIO CEeMSaH

Tabnnua paa sanmeu pesyasraros SKCIIePUMEHTA

Ne Tucao | Bopa Temmepa- Ocpe- | NMoeryn Hoasaenne
cTaKa- | ceMaH Typa WEH- | Boagyxa TIPOPOCTKOB MO JIHIM
Ha HOCTE
= 112|3|4|5]|6
1 25 Ecre | Komuaruas | Ecre Ecre
2 25 Ecre | Komaatuas | Her Eern

B konume wmeccrenosammsa HeoO0XOoOuMO cresaTh 861800, TOXTHO)
JKAAKOINMI HJIH OIPOBEPTAIOIMi THIIOTE3y.

Mopymaiite, Kkakve pesynbrare ByayT CBMAETENLCTBOBATL O BAWN
HUM OCBELLUEHHOCTN Ha npopacTaHue, a kakue PesynLTaThl roBopuTll
06 obpaTtHoM. Kak Hamo uameHuTs YCnoBua akcnepumeHTa, utol
MPOBEPUTL, HYXEH N1 4Ns NPopacTaHus CemsiH BO3aYX?

Habmromenue. IIpegmonorxenme (runoresa). Hayunprit dbaxr,
Hayunsiii merop. IKcepuMent. Bureon.

Bonpocel u 3aganus

1. Yro rakoe mayumHbit meron? 2, KakoBBI CIOCOBHI HOJYUEHIS HOBBIX ara-
uuii? 3. M3 Kakux sTamoB COCTOHT HayuHBIE mouck? 4. B kaxom Cayuan
THIIOTe3a CUMTaeTCA HokasaHHOH? 5. C uem cBazaHo

TpeboBAIIIEe MHOTOKPAT
HOTO HOBTOPEHUS OILITOB?

: yNeHMAa B OO

i 2 WGTO 3aHmMMaeT Ha-
Lponn MOTOLO Mﬁyllel-il/lﬂ KUBOW ﬂpl/lp()ﬂ.bl BaXKHOQ '\]A;l;;a npmoﬁpeTaDT
Oioaenne, «Jliopy, HayunBLIMECH HabnioaeHUAM W1 o‘: ' Hmz psaed
C0coBHOCTL CaMy CTaBUTb BOMPOCHI U NoNyHaTh

AcKniA y4EHBIN i3eB.
OIOTLIY, — nucan PocCUNCKUA YyHEHbIN K. A. Tumnp

‘i 1akoe Habmopenue?

Iaoaodénue — 3TO0 [eJIeHATIPaBIeHHbIH Hpouggctx;:i‘ile;‘?;f
1 06 00BeKTe MBYUeHUA ¢ IOMOINEIO OpraH Aoanti

m“‘ml’h:::‘[:IOBI-IOfI oprai UyBCTB, IO3BOJIAIOIIUI HaﬁﬂIO.ILZTI'Z;M pyal-m-
1] +
LoMOraeT PABJIMYATh OPTaHMSMBI IO UX BHeI.uHI/I;I‘1 orll-lilzz;’ Har’[p“MUp
L4010, 1GAK [IPOMCXOAAT pasHble OHOIOTHICCKHE PEHHe S
Bensiiiia TeHId, OKYKJIHBAHWE I'yCEeHHMIBI, OIBLI COTHI, 0"
‘I'”;‘;I[m,;oneﬁﬂe HPUPOAE] HEOTAETHMO OT OIyIIeHUA I;I;Eclm Ha’ﬁ.}m"
LUy I1e MOJKET GLITH CKYTHBIM. B? Begns Q-HHCBI‘;B%ZHH& Jaypear
Wi 3A CEPHIME TYCAMY M3BECTHBIM aBCTpP;Hf;{I; HIS;CfIII‘e «I‘,o,ﬂ; ceporo
Hotosenexoit npewy Koupaa Jiépen (puc. 6. OXPAHAIT BEPHOCTH
e «Jlaske B caMyIO XOJIOAHYIO IIOTOMY ryci;:imfm poagioln g i)
a:--1tlm1 upupbrakaM. B xonopHmie AHM pexa i Tax no’ Geperam, Oj1¢"
4100 1Aphl KOHAEHCUPYIOTCA Ha JIEPEBBRAX M KYC TIAKBIBAST COJIHILE,
Lui 11X BOCKATHTENbHON Oaxpomoil mEes. Ecan BEL
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Pue. 6.2. Habnwozenve ¢ moMoOIMbio GHHOKIA

Puc. 6.3. ®oronosymxra

Gomee UaApYIOLIyI0 KAPTHHY HEBOZMOKHO BoOOpasuTh. B MOpo3®I Tycu
daie BCEro CTOAT B BOZE, CorpeBas janbl. Jlemansle GyCHHKH, HHOTZIA

ofpagsyromueca HA IepbAX TOJIOBEI, OHM YAQIAIOT, “IPUHUMAS BaHHY»,

Moaymaiite, kakue ¢akThl CTanU WUSBECTHLI K3 3TOr0 HabnwgeHus.

Kak nposoaurcs naGniopenne?

Hagunoe, unu yuébroe, nabariodénue (puc. 6.2) oramuaercs or
OOBITHOTO PACCMATPUBAHUSA TEM, UTO OHO OPOBOANTCA IO peIleHms
OIIPeNeIEHHON HCCIICLOBATENbLCKON 3a7a4M, 110 ILIaHY B TeueHHe 0oJiee
WM MeHee JIHTeNBHOTO IEePUOAa BPeMeHH, & pPesyJbTaThl HaOJroje-
HHA ONHCBHIBAIOTCA M COXPAHAIOTCH.

Bor camsie ofumue mpasmia, cobJII0aA KOTOPbIE MOMKHO IIPOBECTH
HabIo/eHne, HAIIDUMED 3a IITHIAMH.

1. Toumo yxaure mecto HaOMIOAEeHNs: palioH, HACEeI8HHBIH IVHKT,
OpUpOAHOe coobimecTBo (sec, Jayr, moJe).

2. O6ssaTesbHO yKa)(HTe nary, BpeMsd M IOTOJHEBIE YCJIOBUA (TeM-
OepaTypy BO3AyXa, OOJIAYHOCTB, OCAJKH, CHIY BETpAa).

3. Ecan nTumel BaM HeSHAKOMSI, mocTapaiiTech 3AaMOMHHTL UX U
3apHUCcoBaTe HJAK chororpadupoBaTh, yToGBI NOTOM C IIOMOIIILIO
CIIPABOYHUKA OIpPeIeIiTh.

4. 3BanuceBaiite HaOIIOMeHnA OAPOGHO M B TOT ke JeHb, KOULa OHH
IIPOBOAHJINCE.

5. Benure mabuoozeHus perynsapHo. Yem uyamme BBl Oyzere IPOBOXMUTE
HaOJMONeHNA, TeM 0oJjiee TOYHBIMH I WUHTEPECHBIMH IIOJIVUATCS
BaIW OTYETEHI.

Kakme npubGopbl nomMoraiot nabnopars Xunylo npupopy?

CyiecTnyiorT pagiuntiinhie npuliopet, ,uenammm Ilflﬁ.r]ll()ﬂ,e.lllfii‘[ g:::::‘:‘
TOMNBIME, SAI0KYMEHTUPOBATH MIHOBEHBS JHH3HN Il()BBOJEJI‘ il g
anmapar u sugeoxamepa. Habumopars sa nymnmémn H;iior;; kil
WIGIKOM PACCTOAHHUH II0MOraeT 6uHOKJIb. Ha Habmone
CLHOIMYECKUME 00beKTaMHU CIYIKAT JYIbl, MHKPOCKOIIBI. "G

Jls AAuTe BHOTO HaOMIOoeHnsA 34 JKHBOTHBIMH B HHHOHHOE); imm.
LOOJOTHE  MCIIOIB3YIOT BOAOHENpOHUNAaeMbie (OTO- 1 Bﬂﬂi(;{ 1;,/ ot
(puc. 6.8), He Tpebylomiue IPSMOTO yIpaBIeHNA quIDBeRHEI.mTUphw
[1'DOEHBI BBICOKOYYBCTBHTEJIBHEIE ﬂaT'-{quIEI/I ,D;BH.?KGH(I»IZH, a i
(1} HUX MOTYT BECTH ChEMKY B IOJIHOW TEeMHOTE. oTOrp amwn.mx
3l MJIM TITHMILHI, CHATHIE MMM, CIYMKAT AJf PETHCTDAIIH p

CYTOYHOH aAKTHBHOCTH H JAPYTHX IieJIeH.

A e HaOIIO/Ie 1]

KocMIIeCKIe TEXHOJOTHH IIO3BOJAAIOT IIPOU3BOJHTH e
1 TIepeMeIeHUsMM OTHUI| U APYTHAX KUBOTHBIX C TIOMOIITBIO CI1Y .
copoit cmeremsl Hasurammu GPS. HeGoiploil gaTuuk, 3aKkpeil
A"

It JIe
(LIl Ha JKWBOTHOM, HOCHITAeT CUTHAJBI Ha CIYTHHK, W 9TO IO mn\ § .
oHAXOKIeHne 00beKTa HaOIIOJeHH, Tlopo6unie 11

ornpegeasaTs MeCT (pnc. 0.4).

peATUNKHA HCOOJB3YIOT H X03deBa AOMAaNIHHX HUBOTHBIX

(&8

Ha coJHeYHOU Oarap
Puec. 6.4. Cofaka cO COYTHHKOBBIM IepefaTIMKOM

! nm l
Habmogesne — 9T0 GeCKOHEYHBIM IIPOIecC. Hosrle haKThbl m(; m:,v
el
MBAIOT IBITJIMBOTO 4YeJOBEKA Ha HOBbIE BOIIPOCHI, KOTODPBIC TPEUYI
JUISI CBOEr'0 Pa3pelneHus HOBBIX nabmogeHun.

7 OM
Kaxpblit n3 Bac NpoBOfwn HabmoOeHNa B XUBOW Npupone. BC:FJH
HUTE W pacckaxkuTe, 4TO noKasanoch 0COBEHHO WHTepPEeCHBLIM, Bhidh

Bafio BOMPOCHI.

Merop nabmogenus. Hayunoe (yue6HOe) HabJogeHe.



Bonpocsl n sapanusa

1. Yem wmabuogenue OTIHMaeres o1 pacemarpunainn? 2, Upo MOJCHO
YBHATH € IIOMOLIBI0 Habmiomennit? 3. Kaxme TEXHUUCCKIE CPeJcTBA IIOMOI' -
0T nposogutk Habaonenus? 4. Kakosop IPaBHIa IPOBEACHHS HabIIOMeH
B npupoge?

§ 7. ¥YBennuurenoHbie npmnbope!
A% MUKpocKkonuiyecknx Habnopenuii

Cerogxs paboty Guonora HEBO3MOXHO rnpeAcTaBnTe 6e3 yBenMunuTenbHbIX
nprBopOoB, KOTOpbLIE NO3BONSIOT 3arNsAHYTb BHYTPbL XWUBOIO.

Ans yero HyxHa py4Has nyna?

Mosxso npexmonomkuTs, uro APEBHUIT Yes0OBeK He MOT He obpaTumh
BHUMAHHS HA YBEJIMYUTEJIbHBIE CBOHCTBA KAILTH BoAbI (puc. 7.1). Ilo-
BOGHEIMY eif GLIIH IepBbie YBEIHIHNTeNbHbIE NPUGOPEI — BEITYKJILIO
AuH3bl. Takue NHHSHI HBroTAaBIHBAIM emé B IIpeBHeM Basumnoue, aa
20 BexoB g0 Hamreii apet. IToromox
APEBHUX IHHE — pyunda ayna
(puc. 7.2, a), KOTOPYIO HCIIOJIB3YIOT,
K IIpEMEepy, IJIs UTeHUsA TeKcTa,
HAITUCAHHOTO MEJKHM IIpudTOM,
ObrruHOE YBeJIHYeHIIe PYYIHOI
JAynbl — 2~5 pasa.

Haa ynoGersa pabGorer YUIEHBIO
HCHOJL3YIOT wmamiueHyo aAyny
(puc. 7.2, 6). Bror npubop muMe-
€T NPHCIOCOOJEHHe IS HECTHON
YCTAHOBKH Ha a1060H pOBHON mo-
BepxHocTu. IllraTupuas syma yBe-
JAUYABaeT 00BEKTHL Jo 25 pas.

Pue. 7.1. Kamna BOLBI B BHIeE
JUH3BI HA JIHCTE

Paccmotpurte ¢ nomoLpio PYYHOM nynel KOXy cBoeit pykn. Mozsona-
eT 1 e€ yBennyeHue yBuaeTh Te O0CODEHHOCTN, KOTOpble He BUOHbI
HEBOOPYXEHHBLIM rnazom?

Kakosa ucropus MUKpockona?

Beem msBeerno, uto 1IpuGop, € MOMOIBI0 KOTOPOr0 MOIKHO YBH-
AeThb MeJbyalInue IpegMeThl ¥ UX AeTaIN, — BTO MUlpockdn (or
Tped. Murpoc — MaleHBKHH, cronoe — eMorTpIo). Muxpockor-
ecraa spa Havanace B Koume XVI — mauane XVII I, (:m"rtmc He-

YuLnwivitivi it innme npratpiEe v MAKROUKQTTIVYMBUKWX  FIELJTHLG A
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Pue, 7.2, Jlyner: pyunas (a) m mrataeHag (6); mukpockorn I'. Tamwmmest ()

HOUMOIKHO TOYHO ycfaHOBHTL, KTO M300pEJ MHKDOCKOI, Tax KAl I¢
(IHOJIBKO ero PASHOBHAHOCTEH BOILIH B OOMXOJ TOYTH OIHOBPEMCIIIIN,
(UM M3 BO3MOMKHBIX HM300peTaTesieli MHUKDOCKOIA 65‘1:11 TOJLIAT O]
dnxapui .FcheH, CBIH «OYKOBBIX» Je Macrtepa. CBOH MUKPOCKOII
ol coggan B KoHOe XVI — mauame XVII B, us TpyOKH, Ha KO
111X KOTOPOM YCTAHOBHJI BBIIYHKJBIE JIMH3EI. DTOT MHKPOCKOI YBEJIN
qusan B 3—10 pas. JIpyruM BO3SMOKHBIM CO3ZAaTeJdeM MHEDPOCKOIIN
Ot lamumeo Tanuaéi, KOTOPBIM SKCIEPUMEHTHPOBAJ ¢ JIHH3AMM i1l
resieckorta. B 1609 1. om cxomcTpyuposan occhiolino («Maﬂefuumﬂ
113») — MHKPOCKON, KOTOPHIH yBemwmuusan B 9 pas (pue. 7.2, a).

Kak Oblna OTKpbITa KneTka?

B nmanéxme BpemeHa MHKPOCKOIBI OBLIH
0l HEeCOBEPIIeHHLI, OJHAKO ¢ HMX IIOMO-
[1LI0 YAAIOCE CHENATh HECKOMNLKO BaiK.HH}u{
INyJHBIX OTKpEITHI. Tak, aHrIHicKIi
(pmsux PoGepr I'yk, usyyas OPUUMHELL BbI-
COKOH IIJIAaBYYECTH TPOOKU MPOOBKOBOrO fe-
pena, genay e€é TOHKME Cpeshl M paccMa-
TpUBAN UX TOJ MHKpocKomoM (pme. 7.3).
I3 1665 r. yuéupiii o6HAPYXUI, YTO HIpPobKa
COCTOHMT M3 MHOMECTBA OUEHb MAJNEHbKMX
JIMCeK, HANOMHHUBIINX €My MOHAIIEeCKIe
KOJIBH. JTH AYePKH OH HasBal KJeTKam# (OT

N ceqst — KJeTKa, Adetika). Tax OwLia W=
OTKPLITA PACTHTENBHAS KJeTKAa. Beaenm 3a
I'vicoMm HabMIOmeHUs 3a KJIETKAMM OPOAOJ- Pue. 7.3. Kueriun npobi,

. I'yia
MUK JIPYIAEe HccJaeqoBaTe . Pucynox P. I'y



)

MNnockumu nnn obuéMiLMKu Pobopt Tk i WG TOBIUL KNGTKW, KOTO
| y |

PbHIE OH YBUOEN G NOMOILBLIO MUKPOCKONN?
B 1675 r. romnammen, Amronn pain JIGnenry orepnur onorie
TOTHBIE OPraHu3MBlL: «C BeMMYalNIUM MB3YMJICHUCM § VBHACT B AT

BOABL BEJIUKOE MHOMECTBO 3BEPIONICK, OMKUBJIGHHO IBUIAIOIIUXCSH N
BCEX HaNpaBIEHUAX, KAaK IMYyKa B Bofe. CamMoe Meskoe M3 BTHX KPO
IMETHBIX MUBOTHBIX B TBICAYY Das MEHbBIIE IJIa3a B3POCJON BIIH»,
Baarogapa orkpertuam I'yka u JleBeHTyYKa 4eJI0BEUECTBO YBHAJ(
0 MHUDE KJIETOK M MHKPOCKOIMYECKMX OpranmsMoB. Haburomenue i
STHMHU «KapJUKAMI» CTANI0 YBIEKATENLHBIM 3aHATHEM HE TOJBKO [l
VUEHBIX, HO M AJA MHOTMX HPOCBEIEHHEIX JIAed TOro BpeMEHH.

Mukpockonuyeckue HabnioneHus B XVII B. BOWwM B mogay. lNogymais
Te noyemy. IMeno nu aTto 3HaveHwe Ons pasBUTMS BUONOrUN?

Kaxumun GbiBaloT MUKPOCKOMbI?

IlepBEle MUEDOCKONBI GBLIN €6EMOGLIMIL: OHW ITO3BOJISIII pag-
JAUYIaTE MeJKHe O0BeKThI B NpoxoiamteM cBere. B XX B. GBI CKOH-
CTPYUPOBAH 2LEKMPOHHbLL MUKDPOCKAON, B KOTOPOM BMECTO CBE-
TOBOT'O IOTOKAa HCHOJMB30BAJICA NY4YOK OUEHH MAJEHBKHX UACTHI[ —
2JIEKTPOHOB. Taxoll MHUKpPOCKOD AZaéT MaKCHMAILHOE VBeNImdeHHe 0
MuInoHa pas. B XXI B. momyuyusnm pacmpocrpamenue OuMPOBHIG
(oTo- M BUAEOMBOOPAIKEHUS MUKPOCKOMNIECKAX 00BEKTOB, CO3JTaHHbBIO
C IOMOIOBIO LUPPOBLIX MUKPOCKONOE.

Pyunas ayna. Ilrarwsmaa ayna. CeeTosoit MHUKDPOCKOTI. OJeK-
TPOHHEIN MHEpPOcKomn. ITudgposoi MHEPOCKOII.

Bonpockl U 3agaHus

1. ina 4yero OpEMEHSAIOT PASJIUYHLIE OITHIECKNE npubopet? 2. ITouemy pyu-
HasA Jyna He nospoauna 6e1 PoGepry T'yKy OTEDBITH KJITOUHOE CTPOEHUE
pacreHnii? 3. IasoBHTe HMeHA HEPBBIX €CTECTBOMCILITATEIEH, M3YUYaABIINX
MHUKDOCKOIIHYECKOe CTpoeHme jxuBOro. 4. KakuMm BuzaMu MHKDPOCKOIOR
OJB3YIOTCH COBPeMeHHEle HcclemoBaTenu? 5. BrigcHHTE, 11d Uero npej-
HAa3HAYEeHBI TEJIECKOI M IEePHCKOI.

ITparkruueckan pabora «PaccMarpuBanue 6GHOIOIMUECKUX 00'BEKTOR
HECBOOPYIKEHHBIM I'VIA30M W C IIOMOINBIO JIYIIBI».

7 e ¢ aHATh, KakK YCTPOOH
U106 NPOHUKHYTL B Tankbl MUKPOMUPE, HYKIHO  3HaTh, Kak YCT]
MUKPOCKOT, KakoBbl npasnia paboThl C HUM.

i i ?
Kak ycTpoeH coBpeMeHHbIN cBeToBOW MMWKpPOCKON

BEJIM"
130 LIIMHCTBO COBPEMEHHBIX CBETOBBIX MHUKDOCKOIOB 6M0Fy; qu,(-,,
jobpaskenne 0OOHEKTOB OT 50 o 2000 pas. Hro0nl Hay™

HNTrhL M g -
BCSI CBETOBBIM MHRDOCROHOM, Hago 3HATE, KaK OH ycrpoel

[ nLaoBaT

L, Hl) ROTopaﬂ OﬁpameHa K I‘J'Iasy-, T{epea HUX

Oyasap — cucreMa JIMHS, ; ey

| CMATPUBAIOT O0BEKT. ¥YBeJHIUTENbHA CHIIA oKyaapa: x7, 6%,0“;,

| Ve g
(0wermie — cucreMa JIHWH3, KOTOpasd obpaljeHa K O LY

U enupTeabHAS cma obsekTmBa: x8, x20, x40. Sy
1"j0yc CHysKHT JAJIfA PACIOJIOMKEHNI 00BbEeKTUBA H v

QHDe/IeJICHHOM PAacCTOAHNM JAPYr OT Apyra. ogon
Il pedmémuoLil cemOAUK — Ha Hero HNOoMeIamT O 5

Ha

KOTO"

(il XoTAT paccMoTpeThb. ]
cyctl mul
horycupyruiue 6uH 3
[MOMOII[BbI0 J00MBAIOTCA UETKOCTH n300pasKeHnsd.

é 7 i
TPAXKEHHBIH JAHEBHO

— npaBiaser Ha O00BEKT O
e M CTOJHKE.

(BHHTHI HACTPOKM HA pPesKOCTh) -

nx
[ 3
OCPRALo
% THO
Hnn l-l(‘,I{yCCTBeHHBIH CBeT uepes OTBEPCTHE B apenMe

Oxynmp ————— (@

Tybyc

O6LeKTHBLI

TIpeAMETHBI
CTOJIHK
(horycupyIromiyre BUHTEL
(MaKpo- ¥ MUKPOMET-
pUUecKHe)
3epKayo
PPuc. 8.1, Cseronoii MHKPOCKOII




VBeauuenue MUEPOCKOIA MOMKHO PACCHITTL, o prunio Hnpons:
BeICHMIO YBEJUUEHUS O0BEKTUBA HA YBEJIHUCHMC Oy,

Kakve 00bLeKTbl NPpUroaHbi
ons HaGmopeHusi nog MUKPOCKONom?

C NOMOIIBI0 CBETOBOTO MHUKPOCKOIIA MOJKHO DaCCMaTpHUBaTh JIUIIb
00'bEKTHI, IPONYCKAIOIIe CBET. DTO OYeHb TOHKHE CPe3bl TKaHeH pac-
TEeHU# MU KUBOTHLIX MM e Mpo3pavHble 00LeKThI, HAOpUMep KphI-
JIO HACEKOMOT0 — CTPEeKO3bl, NMUelbl, MYXH.

It HeMeJeHHOTO DACCMOTDEHHHA CYXHX MM KHBBIX 00'LEKTOB
MeJalT 8péMeHHble MUKPONnpenapdmet, CPOK CIYMKObI KOTOPBIX
HepeauEK. Takie MHKPOOPEHAPATHl MOYKHO CAMOCTOATENBHO H3IrOTOBHUTDH
B IIKOJBHOH mam goMairHeil saboparopmu. ITocmosdnnbie MUKPO-
npenapdmoer USTOTABIMBAIT HA CHENHATBHBIX dbabpurax, ¥ NOpPH
AKKYPATHOM HKCIOJIL3OBAHHH OHM MOTLYT COXPaHATBCA TOJAMH.

Kak HacrpouTb MUKPOCKON?

1. TloctaBbTe MHKPOCKON Ha €ToJ Ha paccroamm 7—10 cm or xpasd,
G6rmke ¥ JepoMy Iuteuy. Hailipmre ymo0HOe NOJIOMXKeHHE, YTOOBI
MOKHO BGBLI0 063 HAIPS)KeHUs CMOTPETh B OKYIAp (pHc. 8.2).

2. VeranoBuTe 00BEKTHE MAJIOTO YVBEJIHYEHHA HAJ| OTBEPCTHEM MDEX-
METHOTO CTOJMKA HE PACCTOAHWH NPHUMEpHO 2-3 CM.

Puc. 8.2. PaGora €O CBETOBBIM Puc. 8.3. ITudpoBoi MHKPOCKOI

MHKPOCKOIIOM

3. Yeranopure ocneinenne, st 0moro, mspgen nookysisip, ¢ HOMOIILIO
BEPRAIA HANCUITE JHOBHON CBET MM CBOT 01 0CBCeTITeH T,
UTOOBLL BCE 110J1¢ 3PeHMs DLLIO OCBEIEHO SIPKO 1 PAaBIIOMCPHO,

Hukorpa He Hanpasnsiite 3epkano Ha conHue. Ero npambie
JNIyYM CRAULLKOM SIpKMe W, Nomae B rnasa, MoryT OClenursb!

4. Tloso:xuTe MHEpOIpenapar Ha IIPeJAMeTHBIH cToJMK. Bparas i
HACTPOIKH, IOCTEIEHHO ONyCcKaiiTe OOBEKTHB JO TeX IIOp, HOKA
He 6ygeT BUIHO 4ETKOe M300parkeHue OOBEKTA.

5. Jlns GOJBINEro YBEJHUYEHWs YCTAHOBHTE HAJ OTBEPCTHEM IIpejMeT-
HOTO CTOJIMKA OOBEKTHB CpeIHero MW OOJBIIEro YBeJUJEHUI U
AKKYPATHO HACTPOHTE PesKOCTh.

Kak coenaTth MUKPOPUCYHOK?

Vzobpasenne MHKPOIpeNapaTa MOMKeT OBbITbh 3apUCOBAHO, CHOTO
rpadupoBaHo WiIK 3aQUKCHPOBAHO Ha BHAeoHocuTerne. IIpu sapuconio
MUKpOIIpenapaTa IpUAepKEBafiTeCh CAeAYIONINX MPaBUI.

1. PasmectuTe TeTpajb Ha MapTe CIPAaBAa OT MHKPOCKOIA TaK, UTOOLI
MOXHO ObLIO HaGa0[aTh MHUKPOIIPENapaT M 3apUCOBEBIBATL €GO,

2. Haueprure B TeTpagy Kpyr pagwycoM 5—7 cM. 3aTeM TOHKHM Iii
paHJAIIOM HAaHECHTEe Ha Hero CeTKY CO CTOpOHOH KBaapara | oM.

3. IlIpexacraBpre, 4TO ¥ HaA IOBEPXHOCTH DPACCMATPHBAEMOTIO 00LeIT
ecTh TAKafd JKe CeTKd. 3aMeThTe, I'e HAXOAATCH OTHEJbHBIE oI
o0beKTa OTHOCHTEILHO HeS.

4. Ilepenecure msobpakenue Ha Oymary (crapaiiTech gesaTh MIPOCTLIC
PUCYHKIH).

5. BamwmmmTe HasBaHMe 00LEKTAa M HATY, KOTZa CIEJNaH PHCYHON,
a TakMKe yBeJWUYeHHe, TIPH KOTOPOM NPHBOAWIOCE HAOIIOACHME,

B yém ocobBeHHOCTb paboTbl ¢ LMdPOBLIM MUKPOCKONOM?

IIns mayana paboTel HAKO BHEIKYHUTE KOMIIBIOTED M 3allyCTUT!
COOTBETCTBYIONIyI0 mporpamMmy. Hailina onTuMaabHOe H300pasenu(
ofpexTa cHAYANA HA MAJIOM, 4 OOTOM HA CPegHeM M OGOJBIIOM YBC
JIMUEHHAX, NeJaioT (GorTorpad@uio MIH BHAEO 00BEKTA M COXpaHI(
nX Kax Bumeodaiiysl B xommsioTepe (puc. 8.3).

Oxynap. O6wexktus. TyOyc. IlpegMerHBIN CTOMHK. POKYCHDPYIO-
mme BUHTHI. Sepranio. MwuxpornpenapaThkl: BDeMEHHBIE, IIOCTOMH"
HBIE.



Bonpockl 1 aapanvs

1. Kaxme MUKPONpENapatThl HPUIOHBLL L DRCCMATRIIITT ¢ HOMOILBIO
cpeToporo MuEpockoma? 2. Ha xaxume gse IPYHILI MO0 PAGJCHNTL Beo
mugponpenapatsi? 3. ChopMynaupyiiTe KpaTKyIO MHCTPYKILMIO 110 pabomre

¢ Muxrpockomom. 4. B uém pasmmumsa paBoThl €O CBETOBLIM MHKPOCKOIIOM W
nudposemm? 5. Ilepepucyiire rabiaumy B TeTpazb. 1loJab3ysch SHANHIMH ofi
yBEIMUEeHNM MHEKDPOCKOMNA, CHeJaiiTe COOTBETCTBYIOLIUE DACUETHI ¥ BATIOJIHUTE
IyCcThIEe SUeiKU.

YBennueHnne MUKPOCKONA

YBenudeHne OKyJApa ¥YBenuuenue O0mee ypegHuYenHe
00 BeKTHBA MHMKPOCKOIIA
7 8 ?
? 280

JlaGopaTtopHaa paGotra «IIpasmna paborsl ¢ Murpockomom. Paccma-
TpPHBAHME BOJOKOH BATHI C IOMOIIBI0O MHKDOCKOIA».

§ 9. MeTtog onucaHusa B Bunonorum

OnucarensHblii METOA BO3HWK HA 3ape paseBuTMa Buonoruv v [onroe
BpPeMsi OCTaBancs O4HUM W3 Beaywmx B WU3Y4eHUM XMBOW Npuponbl.
Hapsgy ¢ gpyrMmu MeTtogamMu OH NMPUMEHSAETCs W CeropHs.

Ha 4ém ocHOBaH onucarTesibHbili MeTon?

Buonorundeckue HaOJIIOOeHHS BCErJa COIPOBOMKIAIOTCA OMHCAHU-
eM uaydaeMoro oGpexrta. MeToz ommcaHWsA IO3BOJAET [IPEJACTABUTH
SHAHHA O CTPOEHMH M CBOICTBAX OPraHH3MOB, SABJIEHHAX, IIPOIECCax
B xuBOIl mpupoze. Hampumep, H3ydad KIETKH C IIOMOINbIO MHKDPO-
CKOIIa, VUGHBIE ONMCHIBAIOT BBHIABJIEHHBIE TP 9TOM OCODEHHOCTH HX
CTPOeHMA, a HaOJIJasd 3a KUBOTHBIMH B €CTECTBEHHOI cpene obura-
HHIA — OCOOEHHOCTH HX IIOBeJeHHA M o0pasa HU3HH.

OnuchIBATE Pe3yaAbTAT HaO/IIO[EHHH MOKHO PasHBIMH crmocofamMm:
HAUISTHEIM — C IIOMOIIBIO PHCYHKOB, Gororpadmii, cxeM; CJIOBECHBIM;
B YMCJIOBOM BBHIDasKE€HHM, 4 TaKyKe ¢ IOMOINbLI0 Tabuun, rpadukoB U
JHAarpaMM.

Yro Takoe HarnapHoe ONMUCaHue o

Hazadionvie onucdnus AeNAI0T ¢ MOMOILI0 PHOYIIKON 1 (POTO
rpu(ln-ﬂ"i, OHY II03BOJISIIOT IIOKAa3aTbk MHOI'MC KOpairopiinie ocobenmocT
opranisMa. PaccMOTpHETe PHCYHOK BCEM UBBECTHOIO PACTCIII AIOTH
W 1IA8KH, MU, KK MPABIJIBHO €r0 HAaSBIBAIOT OOTAHMKM, (huastien

ypiéxnpsersoi (puc. 9.1, a).

Puc. 9.1, dumankxa TpéxuBeTHAA: @ —— PHUCYHOK; 6 — dororpadus

PHUCYHOK BBIABJIET YEPTHI, KOTOPHIE /€JIai0T DACTEHHE y3HABAO
MBIM IS JII0GOTO 4UeJoBeKa, a OHMOJIOTy 3aMeHSeT CJIOBECHOE oI i)
nue. Touno omucsiBaer puanky u eé ¢ororpadus (puc. 9.1, 0), eci
oHA, KAK ¥ DPHUCYHOK, IPaBHJIBHO CAejlaHa, a 9TOo ocoboe HCKYCCTHO

Yto TaKkoe cxemMatTuHeckoe onucaHme?

CxemMa — 9T0 YIPOIISHHOEe H300pakeHne ofbeKTa, IPEACTaBIIC]
oe B caMbIx obmmx ueprax. Ha eé ocHOBe memaroT cxemamuyecio

onucdrue.

PaccMOTpUTE PUCYHOK LBETKOBOIO PacTeHns (puc. 9.2). OnuwwuTe I
HeMy, Kak YCTPOEHO LBETKOBOE pacteHue.
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LHETOL Jluer Yro Takoe cnomnecHoe onucanve?

l JHOBECHBLC ONUCANTII MOTYT OBITh
HAYYHBIMKA W Xyjoiccernennnivu,. Bor,
K IpuMepy, Hay4dYHOoe¢ ollncallne KOJIO-

KoapumKa: «MHOronmeTHAs, pee OJHO-,
IBYJIETHSA TPAaBa C IMeJIbHbIMU OUepEes-
HBEIMHM JHCTBAMH. BeHumMK 1o 00JbIIelt
YacTH  ABCTBCHHO  KOJOKOJIBUYATEHI,
Kopens  Toay00#, (hHOJIETOBBII, JUIOBLIH, Oe-
aerit. @opmyna useTka gl Ts1I.
ConBerre OOBIUHO METeENLYATOE WJIH
/  KHCTeBHHOE. KopoGuaTwiii 1iom pac-
i KpBIBAGTCH YeThIPhMA—IIECThIO IIeJIe-
/ BHUAHBIMH OTBEPCTHAMUY .
/ 910 omucaHue cAeJaHO Ha Hayd-
HOM #A3BIKE, B KOTOPOM HCIIOJbL30BAHO
MHO{ECTBO HAYYHBIX TEPMIUIHOB.
HauHoe omucaHme HE HTPOCTO CIO-
BecHOe, OHO BKJIOUaeT (POpMyIny IiBeT-
ka. B dopmMmyne comepikarcsa CBeLeHHSA
0 CTPOEHHM 4YacTel I[BeTKAa, KOTOpBble DIPEACTABJEHBI CHMEOJaMHU
(4, JI, T, II) u mudpamu.

Puc. 9.2, CxemaTuuecKuii pH-
CYHOK I[BETKOBOTO DACTEHUS

Haligute B onvcaHWM KONOKOALYUKOB HE3HAKOMble TEPMWMHBI 1N YTOM-
HUTE WX 3HAYeHWe, BOCMOJIL30OBaBLUMCL GUONOMMYECKMM CNOBaPEM.

CloBecHOE OIMCAHIE IIBETKOBOIO PACTEHHS MOXKHO CcHejaTh H B
BUEe CXEeMBbI, COCTOANIeH M3 HAYUHBIX TepMumuoB. IlogpobHoe crpoe-
HIe IBETKOBOIO PACTeHUd B BHIE CJIOBECHOH CXeMBI IPEeACTABJIEHO
Ha pucymixe 9.3.

Xydbaxcecmeennoe onucdrue oTIHYaeTcs OT HAYUYHOTO CBOEH
BBEIPA3UTENIBHOCTEI0, SMOIMOHANLEOCTEIO. I[03TEI M mmcaTenw C ero
TIOMOMIBLI0O OTKPBIBAIOT IIE€Pe] UHTATENeM BO3SMOKHOCTE YBHIEThH Ipe-
kpacHoe. Bor Kak mosTmuno onuceiBaer Kosokoiabunk A. K. Toncrdii:

KoJloKOIbUNKKY MOH,
IlBeTurn crenzsbie!

Yro riaspuTe Ha MeHH,
TemHaO-TONYOBIE?

M o uém sBeHUTEe BHI

B #eHr Becésbwlit mad,
Cpenp HEKOIIEHOH TpaBEl
TonoBoit Kauasm?

l Oprnies [HETIROBONO PACTOIHI |
‘ ¥ ¥

[ Bereraruninio opriain ] l__ [ereparnBibie Opramb '
| :

L IIBerox ;J

fi"ﬁ'oéer“ " [—IIWJ
v i
\ ('reOesb JIHCTBHJ Lﬂoqxa r Cema J

Pue. 9.8. CxeMa cTpOEHHS IBETKOBOTO pacTeHUd

L _lcnpmn. '4

Mexxkay Hay4YHBIM U Xy,I[O.?KBCTBeHHBIM onucaneM €ecTb BOJILIITII

OTJIHYHAA. Ho aumes BMecTe OHHU MO3BOJAIOT CO34ATH OJHOBDEMCEIIIL

lIpeKpPAaCHBIN ¥ WCTHHHBIH 00pa3 o0beKTa. I
B cBoé BpeMsa onucaTelbHAad GuoJorusl OTKpBLIA IYTH K CHCTC

MATHSAMY DACTEHUIl ¥ JKMBOTHBIX, IIOKA3AB BCEé WX pasHoobpasue

|103BOJIIIIA Y3HATH BHYTPEHHee CTPOeHME Opramu3MOB, afmoamna 0CHO
il CPABHHTEIBHOrO MeToJa B Gmonorum. «Beé mMO3HAETCA B cpasue
HuE», — TOBOPAT HM3BECTHAA IIOCTIOBHIA. Tvesa B CBOEM paclopi
JeHUH COOTBETCTBYIOIUE OIMCAHNA, 6110JI0T MOKET CPABHHTBH 0CO00II
HOCTH CTPOEHUS U IIOBEJIeHWS PasHbIX SKITBOTHDBIX, CKOPOCTB DOCTA ‘1
PA3MHOMKEHYS pacTeHui, YCJIOBUA MKUSHI B pasHBIX IIHPOTaX, B pill

loe BpeMs roja U CYTOK.

OmnucareJbHBIA METOA. HarnggHoe OIHNCAHKE. CxeMaTHIECKOE
onucanme. ClIoBeCcHOe OIMCAHME. XynosxecTBeHHOE OIICAHUE.

Bonpocbl U 3aAaHUeA

{. B uéM ocofeHHOCTE MeTOIa onmcanna? 2. CpaBHHTe ONMHCAHME C TOMOIILL

3. Uem oTaUuaerci HayuHoe oNnucaHpe OT XYLOMCC
npumepsl. 4. Kax omucaTeIbHBIH MO
5, CocTaBbTe CJOBECHOe H CXEMATHYCCK

pPUCYHKA H CXeMBbL.
nepmoro? IlpuBenuTe KOHKPETHEIE
HOBJIMAJ HA pasBuIHe Ouoyorun?
OIMMCcAHHS BHENIHEro CTPOEHHS cobaKm.

IIpakTHUYeCKad pabora «OuncaHue oprappsMa Io ILIany (ma mpuMe
qyuesa JKHBOTHOTO MJIH repbapHoro ob6pasna pacTeHuA)» .
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IMeDeHnNs B 0O
‘ MiH B OMONoOri Bpomst, paceTosime, MRcen, OOLOM,  TLITOTLR T IO Te BeJITn

v Usmepérue — " B, KOTOPBIC MOMCHO  HOMEPITT. M nocTosiio yviorpebisiem
v P 9TO ele OAnH 13 NOABUBLLINXCH JINHO M 1o y . p,o : il r
HUS MPUpPoabl. «Mamepsii BCE 10C MOTOJ0B N3YYEas CHOMTBIC BLIPAZKEIIMIT BaMepeiiinit. HAIIPUMOP, 1Y Th Jl0 JIOMa DM,
CTYMHOE W3MEPEHWMIO .D.OCTynHHM'D‘ TYNHOE M3MepeHnio u jesail Hepos HORTI O IHKOJBI MOYKHO 3i 4D MUHYT.
» —_— - |
koTopbii B XVIl B. NpoBén akcne lm nucan actpoHoMm lanuneo lanundéir, NamepeHnst nHeobxouMpl B OBITY, TOProBJe, CTPOUTENLCTBE, MC/N
PUMEHT MO WM3MEpEeHWIo CKOPOCTWU CBET, e, CeNIBCKOM Xo3sgicrne M 1. M.
B 4yém 3akmoy
aeTcsl CYWHOCTb U3
Y] 2
Mpomec cPEHUR KakuMy MHCTPYMEHTaMMu MOXXHO NpoBOAUTH namepeHun?
C HM3MepeHHS CBA3AH C
0 ¢
H3MEpeHNe, Hal0o HeH3BECTHYIO BeJIHqKHpaBHeHHeM. HroGer mposectTHt Jlist usMepeHmd HCIOJIb3YIOT pasiauyHble MHCTPYMEHTHI. Oy mi
B crapuny ma Pycu eIMHHNAME usme eg CPaBHHTEL ¢ HU3BecTHOH. Tax, ¢OMBIX TPOCTBIX U3MeplmenbHblX UHCMPYMEHIMOE — aMHeiKa,
CTOIBL HOT, mameisl (pue. 10.1). C Ifx II:[M AJIAHBL CHYKHIN JagoHH, JJist uaMepeHA Macchl TeJ MCIOJL3YIOT BeChl, mIA usMepenusi TeM
2 -1). OMOIOLIO T 3
Mepy, MOTJIM H3MEepPATb OTPe3bl TKAHH m OproBupl, K IIpH* lepaTyphl — TePMOMETD, AJHA y3MepeHus BpeMeHH — Yachl.
n
@ peacrTagbTe, YTO TOProBeu, OTMEpun W npogan oOTpes JbHSIHOW Kakue Benu4UHbI MOXHO M3MEpPsTh B 6uonorumn?

TKaHW 7
,» B 10 pas npesbiwaowuii onvHy ero pyku. [ocMmoTpuTte Ha

pucyHok 10.1 1 ckaxuiTe i
- , Kakoii e i
TOproeeL, AVHULIGH M3MEPEHUs MoMb30BasIcs

OnucpiBasg OpraHusM, OHOIOIH obsa-
GATeNJHHO YKA3BIBAIOT €To o0Imuii pasMep
I pasMepsl OTHEeNbHBIX yacreil, a TaKixe
maccy, BO3pacT. OTH XapaKTepHCTHRE —
namepsemole geAuulinbt — TIPUAAIOT
OIMICAHHIO OONBIIYI0 TOYHOCTE. Bor Kak,
CIIONIB3YA PEeBYJIbTATHl PasIUYHBIX H3ME-
peHmi, MOMHO OIHUCATb Gepésy (puc. 10.2).

«BoapmuEcTBO 0epés — HepeBbs BBICO™
roit 30—45 merpos. Bepésbl — BTO CBETOJIO®
fuspie pacremud. OHH pacTyT Ha OTKEPBITHIX
ipocrpaHcTBax. JIHCThA Gepés HebomblINe!
g0 7 CcaHTHMETPOB nnuHOM W 4 caHTHMe-
1poB IIMpHHOH. B ApeBecHHe crBOIa Gepéssl
HAXOIATCA OYeHb MaleHbKIE TpYyOOUKH —
cocynBl, IO KOTOPBIM JBUIKETCSH BO#EA C
pPacTBOPEHHBIMH B geit pemectBaMu. OpHa-
KO ¥ TAaKWX pasMepoB AOCTATOTIHO, uT0o0BI
3a OLHHM TOJBKO BECeHHHE CYTHH cobpaTh Pue. 10.2. Bepéan
9-3 pmrpa Oepé3oBOrO COKA. YejgoBeK H3-

1 mang JipeBJIe HAYIHJICA HCHIONb30BATH npeeecuny Gepésbl. Tax, 18 5,6 1y
17,78 cm ECKOTO METPa APEBeCHHBI MOMKHO IMPUTOTOBUTH 1 romHy GyMAaru».

Apirmna
/71,12 cm

JloxoTs

Maxosas
Ca)teHb

176 cm

6 nafonets

Mepbl Kakux Ben4uH MCronbL30Basn asTop B onucaHun 6epéab!?

K010 7 Chr

B TexcTe TOBOPHTCA IIPO JINHY | INHMPUHY JHCTHEB, HO HHUYEC

Pue. 10.1. E
. 1. EnvEnuner maMepeHns
epe , CBJBaHHbIC C YACTAMU Tejla deJOoBeKa e CKAZAHO IPO HX TIIOIIAAb.
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Puc. 10.3. ITanetra Puc. 10.4. Jlucr Gepésnl

Ilnourans TAKOH HENPABMALHON (QUIYpBI, KAk JIHNCT, HeJIb3fd i
MepATh HepeMHOM{EeHWeM ero AJWHBI Ha MupuHy. dnd srux uedol
OPUMeHAT naneTky (puc. 10.3) — nueT mpospauyHol NIEHKN, HA KO
TOPBHIM HaHeceHa CeTKa KBAAPATOB co cropouoi 1 cm. Taxyro maner
Ky HaxkJajgpIBaiT Ha JaucT (puc. 10.4) u cHavama CYMTAIOT, CKOJLILH
TMOJMHBIX KBaZpPaTOB «yMeHIAeTCA» B KOHTYPAX JHCTA. 3aTeM CUHTAIO)
KOJHYEeCTBO HEMIOJHBIX KBaApaToB H OeJIAT 3T0O YMCJJAO IIOIIoJIaM. Cym-
Ma H3MepeHHM paBHa IJIOINAAM JKCTOROH nnacTtuHru. K mpumepy,
miomans Gurypsl Ha pucyuxe 10.3:

4 + (11 : 2) = 9,5 cm?

J1a m3MepeHHA ILIOWIATH JIMCTA MOKHO 000#TIHCHL u 0es3 maseTku,
JJa 2TOTO ZOCTATOUHO aKKYpPaTHO 00BECTH JIMCT HA TETPAZHOM JIHCT
Ke B KJeTouky. HBazparbl B KOHType JIHCTA HY)KHO HOCUHTATL TCM
JKe CIoco0oM, YYMUTHIBAH, YTO IIONIANL OmHOH KieTkm — 0,25 cm”,

Paccuutaiite nrnowank nucTa pacTteHua NioGbiM CrnocoBomMm.

Y MHOTHX JApPEBECHBIX DACTEHHN MOMKHO H3MEPHUTH HE TOJBKO pPad:
Mepnl, HO B Bo3pacT. Kro onpefendioT DYTEM HNOACUETA 20QUUMHbLLX
KOJéY CTBOJA, KaMAoe M3 KOTOPBHIX IIPEACTaBJAAeT COO0H IIPHUPOCT 3A
ongue rom. IIlwpuHaA KoOJeI 3aBHCHT OT MOIOLHBIX ycaoBHii. Becuoil
H JIeToM 00pasyercd IMHPOKOe KOJbIO CBETJOH NPEeBEeCHHBI, & OCEHLIO
POCT CTBOJIA JepeBa B TOJIIHHY 3aMeINAETCS, W IIOIYyYaeTcs y3Koe,
TEMHOE KOJbBIIO.

LOGY ~ ppopine e comeiti !

AN %

Vr MOJIOJLOLO
1974 — mogpocT MOJIOMN R
pacTeHus
1976 — HaLIOM CTBOJA o) :3
mepeBa

1987 — HHTEHCHBHAA
KOHKYPEeHIIHA
B MOJOOM

IPEBOCTOR
wi
2ath
1991 — uspexBaHNE .'%g:
APeBOCTOS Jlagy
* she it
1994 — moxxap, el 3t
[ ey 4
ofropaHme KOPBL |3
Ll

I/
i
!
/
()17 — obrpeiagne XBOH
ryceHuIaMu

HOBEHHOH

CcOCHBI OOBIE
e, 10.5. Tommanple KOABLA HA crmae

e T H H eHHo n nmn 0“
Onp aenn e CKOJIbKO ne cOoCcHe 06b“‘( OB n, o C y
H

crBOna, W306GPaXEHHOMY Ha pucyHke 10. 5

',
Kakue nokaszarTenv uamepsioT Yy yenoBeKar

e e Bl
BldeO HpOBO,}IHT]’: 3M peHHH OCHOBHHX HOE&S&TBJI H B,ILOpO 0:1‘
p
51 JI.aIOT BO3MOMKHOC Th BpadaM BLIABHUTD
HeJIoBeKa. BTH HSMepeHH i
I q i\'l C TeJaa, p )
§ HaA3HAYUTD JeueHHUe. ac
[ I0HeHnss 0T HOPMBI u y OCT I(Ir:"lh
llt“)i]'l‘ yp Vs KpOBHHOB ﬂaBﬁeHHe, gacToOTy II yﬂbca MOMHO HBMEPIHO”
(e MATIITH JI 341 . g P
ke B 80 MIHMX VYCJAOBUAX A aJ U3MepPEeHHA SJEKTPHUIECK

oKasaresei]
AICMMBHOCTH CepAlia, MO8Ta, MBI ¥ MHOTHX JApyrumx I
v
ppatuu ACIONBL3YIOT DIeKTPOHHEBLIE IpuGOPHL.
AeMbIE
MamMmepeHne. MaMepuTEeJIbHBIE HHCTPYMEHTHI. H3mep

penpuaugbl. ogUyuHbIE KOJbILA.



Bornpocbl n 3apaHuda

1. YTo mOCHYMHUI0 IPUUMHON pasBuTHUsa Meroga uamepenusn? 2, 10ni cussann
MeTOfABl onHcaHua u msMepeHma? 3. Kaxume npeumyiiecrin u Kalkue HEJo0-
CTATKH HMeeT HBMepeHMe C IIOMOIILI0 HacTeil Teya uesonera? 4. Iro MOMHO

U3MEpATE y KUBBIX 00BeKToB? 5. Kak coBpeMeHHAd MeIMIIMHA HCIOJIb3YeT
MeToJ H3MepeHua?

IIpaxTnueckad paGora «Pasamunbie crmoco0bl M3MepeHnA OHOJOrHUe-
CKHX O0BEeKTOB»,

§ 11. Meroa knaccudmkaumm B 6uMonormm

MepBoObLITHLIE NIOOM XOPOLWIO Pasnuuanu cbedobHele W AA0BUTHIE
pacTeHWs, OMacHbIX W HEeOoMacCHbIX XWBOTHbIX. CO BpeMeHeM 3HaHWA O
pasnnyHbIX OPraHnM3Max HakanjMBaniMCb, MOSIBUNACh HEOBXOOMMOCTb WX
yrnopsgo4dmnTb, T. €. HAWTW KaxgoMy CBOE MECTO.

Korpa nosiBunace nepsasn
HayyHas knaccudukauua opraHuaIMoB?

OpHa M3 IepBLIX HONBITOK PACIPEIEINTh KHUBLIE O00BEKTHI 10 I'PYII-
maM Ha OCHOBAHHM MX OOIHX NPHU3HAKOB, T. €. KJAACCUPUULIPOBAmb
(ot Jar. xaaccuc — paspaln, pacepo — OenaTh) UX, NPUHALJIEHKHT

e e i A A A Attt

Pue. 11.2. Jyxkr U3 KOLIEKITHH 300JOTHYECKOr0 Mysed

Apuctoresto. OH pasfenns USBECTHBIX €My MKIBOTHBIX Ha ABe OCI0]
jible MPYIIIBL [0 NPHU3HAKY HANHIHA KPOBH. K «KHBOTHBIM, 0081
MM KPOBBIO», OH OTHEC 3Bepel, IITHIL, «Tajl0B», pBI0, K «IKHBOTIHLI
(le3 KPOBH» — HACEKOMBIX, PAKOB, MOJLIIOCKOB.

Hayunaa gjaccupHKanus 3apogmyack B XVI B., B smoxy Ik
JUKNX Treorpad@udecKHIX oTEphITHiI. IlyTelnecTBys IO PasHBIM KO
rUHEHTAM ¥ CTPAaHaM, JIOAN BHAKOMUIUCH C YAUBHTEIBHBIM DPasll
obpasueM KHBOTHBIX U pacTeHuit. MHOrMe W3 BTHX OPraHHBMON
rproMax Kopalbieif, OBO3KAX HYyTEIIECTBEHHWKOB HJIN B HX BeELCHL
MeIIKAX monajarum B EBpony H COCTaBHIHN OoraTrefimme KOJJICIILY
HAYYHBIX IEHTPOB ¥ OOTAHHYECKHX
cagos (puec. 11.1, 11.2). F3BeCTHRIX K
TOMY BPEMEHH! DAaCTeHHH W KHBOTHBIX
0KABaJI0CE TAK MHOr0, YTO HeoOXOoAu-
MOCTL KX KJIaccu(PHUEAIIMHK CcTajxa AJd
yUEHBIX-0M0JIOTOB OUEBUAHOIL.

Hagén mopamoxk B Kiaaccupuxa-
MUY PpACTeHHil BeJHKUN IHIBEeACKHIT
yaéuprit Kaps JIuuméH (1707-1778).
O co3gajJ CHCTEMY, KOTOpag IIOMOTJa
pasofparbca B Xaoce HAyYHBIX 3HA-
Huil, HAKOMUBIIUXCA K TOMY BPeMeHH
(puc. 11.3).

Pre. 11.3. Mepams K. Jlnm




Kak MOXHO ynopsamoumrb
unn Knaccudbuumposarts nHdpopmMaumio?

Ecnm mocraBUTB 3afavdy HABECTH LOPAAOK B (hailyinx na pabo-
YeM CTOJIe KOMIIBIOTEDPd, TO MOMKHO PEIINHTL €& HEeCKOJLICHME ITyTs-

K npumepy, crpynmupoBarTh (afiabl 0 TAKHM HIPUSHAKAM, KAk
«pasmMep», «aBTOpP», «BpeMsdA CO3ZaHHA» W Ap. Hpyroi# myrs — crpym-
nuposaTh (aiiybl IO MPUSHAKY «CojepiKaHme». B aToM ciydae pas-
Hple manku OyayT cojepikark (aiael ¢ wHoOpMamueil, Hampumep,
OO0 IIKOJbHBIM IpegMeTaM, (haliabl ¢ MYSBIKOH, UIpaAMM, PUCYHKAMH,
KHUraMu u 7. A. Ecanm B manke MHOTO (aiyiioB, TO MX TIPYIOHPYIOT
mo Gosee KOHKPETHBIM HPH3HAKAM M IOMEIAI0T B CBOM MAIKH.

MNMownHTepecyiTech, Kak KNacCUOULMPYIOT KHUMM B LUKOALHOW 6UBAMo-
Teke. lNpenioxuTe CBOIO KnaccuduKaumio, KoTopas nomorna 6bl Bam
HANTU HYXHYIO KHUIY.

Xoponrefi xiraccuduranmeii 6ymer Ta, KOTOPasd IIO3BOJUT JIETKO
OPHEHTHPOBAThLCA BO MHOMECTBE DPASHOOOPA3HEIX «00'BEKTOBSY.

Ha uém ocHoBaHa
coBpeMeHHasa Knaccudukauua opraHu3MoB?

CoBpeMeHHas Hayka CTPEMHTCA MOCTPOUTHL ECTECTBEHHYIO CHCTEMY
oprannsmos. OHa OCHOBBLIBAETCS HA BHIAEJEHHU CYIE€CTBEHHBIX IPH-
BHAKOB OPraHH3MOB H POACTBEHHBIX CBfA3eH MeXIY HIMH.

EcrecTsennaa xaaccu(puKanusA IIO3BOJAET PACIO3HABATH OPTAHMS-
MBI (& CEerofHA TOJBKO JKMBOTHBIX H3BECTHO CBBINIE OJHOTO MUJLIMOHA
BUAOB!) m comep:RUT MHGPOPMALUIO 00 WX NPOHCXOMKICHHI.

Paccmorpure macnopr mivmens semuasoro (puc. 11.4). Ilacmopr cue-
JIaH HA OCHOBAHHH MECTOIIOJIOMKEHUS IMMENS B €CTECTBEeHHOI CHCTeMe.

[Taciopr oroGpaxaeT HasBaHWA MAKcOH0E (0T Tped. MmarKcuc —
PacIoJIO}KeHue B IOPAJKE), WIH CUCTNEMAMUYECKUX 2PYnn, B KIACCH(U-
ranuu. Camblii KPYIHBIH TAKCOH — IAPCTBO, MUHUMAIBHBIH TAKCOH —
BuA. TaxCOHBI COIO/YMHEHEI CHSNYIONM 00pasoM: &tidbl TPYIIIHPYIOTCS
B podui, ponel — B ceméiicmea, ceMeiicTBa — B ompsadet (y pac-
TeHU# — nopAdxu), oTpANLl (HOPAIKIM) B KJdCCHbL, KIACCBI —
B munot (y pacteHmit — omoénwt), TAIEL (oOTHeNB) — B uUdpcmad.

CucremaTruecKkoe IOJIOMKEHME IIMEJA 3EeMJSHOTO CBHIETEILCTBY-
€T, YTO ITO HACEKOMOe — OTJAJEHHBIH POACTBEHHMK DPAKOOOPA3HBIX
U IayKooOpasHbIX (9TO UIEHHCTOHOI'ME JKHBOTHBIE) M GAHM3KHIT poacT-
BEHHHUE XYKOB H 0afouek (9TO HACEKOMEIE),

BbisicHuTe, Kakoil TakCOH 0GLeAMHSIeT pasnuyHble BUAbLl LUMEnei

(puec. 11.5).

Linperno: AAnpoTHme

Ture: Y NnerncToHorne

Knacc: Hacekomble

OTtpsig: lNepenoHYarokpbiibie
CewmeiicTtBo: lNM4énbl HacToALLME

Pop; LWmenu

Bua: LLmenb 3emnsaHON

NaruHckoe HaseaHue: Bombus terrastiis

Puc. 11.4. Ilacmopr IMIMeJas 3eMISHOTO
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Pue. 11.5. Ofmme NPUHIMIBL CONOAUMHEHUS TAKCOHOB (CHCTEMATHUCCIL
rpymir) B 6HOJOTHYECKOH cucTeMe



dauem NpUMeHsioT ABOUHLIG HOJBAHWA OpraHuamon?

«Benn me Oyperin sunarh umon, yMpeér U1 HOSHAHME BEeiis,
nucan K. Jlunneit. Boaropaps I8, Jluinieio nee oprasmsmbl 11Oy 90
HayuHble O060UHbIe HA3BAHUSL, KOTOPLIC COCTOIT U3 CYILECTBUTON
Horo u mpmaarateasHoro. IlImenns ma pucynxe 11.4 Ha pyccxoMm ssni
Ke mMeeT ABOKHOe Haspauue — Illmensv zemaandii. Ilepsoe ciono
0003HAYAeT POl OPraHM3Ma, BTOPOe — YTOUHAET ero BUJ. Baarogaps

K. Jlupneo B HayKy Obliu BBeZeHLI He IPOCTO ABOMHBIE HAZBAHMI
OPraHM3MOB, 4 JIBOWHBIE HA3BAHMS HA JIATHIHH.

BcrnomuuTe, ana yero yyéHble UCMONL3YIOT NATUHCKUIA SI3bIK.

HABoliHble Ha3BAHWA MBI HEDPEJKO HCIIOIb3YeM B HOBCEIHEBHOI
#wusau. K npumepy, Bcem msBecren mpeamer meberm — croi. CToJibl
OBIBAIOT PABHOIO HA3HAYEHWS: CTOJ OOEHEHHBIH, CTOJ [IMCbMEHHBIM,
CTOJI KYXOHHBIH, CTOJI JXYPHAJIBHBIA H zp. IlepBoe CIOBO B HAa3BA
HHHM — CYUIeCTBUTEeIbHOEe — o00Oo3Hadaer poj MebenH, a BTOpoe
YTOUHAKILEe IPHUJIATATEILHOE — BHUJ 9T0H Mebesm.

Knaccuduxanusa opraHI3MOB BCerga oToOpaxkaeT COBPEMEHHOE CO-
CTOSHHE BHaHWII 0 HHX, a HM3MEeHEeHHE B COEPIKAHWIN STHX IHAHUI
NIPUBOJUT K M3MEHEHHUAM B caMoM Kiaaccmpmraruu, Ha ocHOBe Kiaccu-
(uxaiuii OPraHU3MOB CO3ZAIOTCH OIPEAENUTENH — CIPABOYHUKMI IJIsI
YCTAHOBICHUA BHLOB OPraHHM3MOB II0 MX XAPaKTEPHBIM OCODEHHOCTSM.

B Hacrosamniee BpeMa npobieMaMy KJIACCHMDHUKAIIMM OpPraHH3MOB
3aHMMaeTca O0HmoJIOoTHMUecKas HAYKa cucmemdmiuida.

Knaccupuranmua. TaxcoHbl (cucreMaTrmuecKue TDYIOBI): BHI,
pof, ceMeHCTBO, OTpsAz (IOPALOK), Kjaacc, Tum (OTHesa), NapCTBO.
Heolinkie Haspanng. CHcremaTnra.

Bonpocel U 3agaHus

1. C uem 6mpina cRA3aHA HEOOXOLUMOCTH CO3JAHUA KJIACCH(MUKALNM pacre-
HE# ¥ muBoTHEIX? 2. B uém sawmiouaerca sriaax K. JlmeHes B pasBuTue
cucreMaTuku? 3. [Jokamure, YTO CHCTEMATHYECKOE MOJOKEHHE OPTAHH3MA
[IO3BOJISIET HANTH €0 POACTBEHHEIe CBASH C ADYruUMHE oprammsmamu. 4. Kax
COIIOAYMHEHBl TAKCOHBI B Guonormueckoii cucreme? 5. Hcmomnsys XOIOIHH-
TeNBHYIO JuTeparypy u MATepHer, cocraBbTe macmopT pacrenmsa OnyBaHYME
JeKapCTBEHHBIH.

JlaGopaTopHaa paGora «OmpezereHue CUCTEMATHISCKOTO IOJIOMKEHUA
OpraHu3Ma ¢ IIOMOIBIO ONPEeNeIUTENILHON KapTOuKm».

JuaerTe N BBl YTO...
N]H|{,|)()('.I'§UI[H‘1('{'Llll.‘ Ill‘l;pl-l'l‘l'l}l IMOJIYUIIIN H'I'llil';l.‘t‘l‘llHIF B XYJIO2

CEBCHITON JITepaType, 1o ToM JdHexe B Knmre e, Cprdrra ?IIy
meersus Cysummpepas, e OH OIHCAJL CTPany JIHJIMITYTOR. Cug
HPUHAJJIEKAT TAKHE MPOHHYECKHe CTHXH!

HarypajxucraMi OTKPBITH

YV mapasuToB IIApasHUTHI,

W mpom3BEN IIepenoJiox

Tor darT, 4To OJOXK E€CTB Y 610X,

M ofHapy:RII MHKDOCKOI,

Yro Ha Kiaome ObIBaeT KJIOI,

IIuraromuiicss TapasuTOM, s

Ha uém mpyroit — ad infinitum’.

PaccvarpuBasi ¢ IOOMOIOBI0O MHKPOCKOIIA TOHKHI cped 1-‘\?!.»
P>, I'yk Hacumrag po 125 MaH IIOp (uau sAYeeK) B OJHOM Jcnum‘mn
joiive (6,45 cv?). «9to Morio OBl KasaTbhCd Helsepom'mﬂm, e
5 proM He y0ergan HAC MHKPOCKOI C OYeBHAHOL HATVIANLHOCTLION,
nucan P. T'yk B cBoell KHHTE. 3

«Tdney nuén» — TePMUH, HCIOJIB3YEeMBIM B HAYKE -fiw,“. (
JIAYEHHA OJHOTO M3 CHOCOO0B OOIEHHA muén mesxay coboit, 'T'ni
00pasom nUEnsl, OOHAPYMKHBIIHE HEKTAD, €c0001Ia10T m)yI':-IM":'wa
yiibsl WHQOPMAIMIO O HANPABJIEHUM PACIIOJIOMEHI HCTOUHNIKA ”l‘lll
ﬁmx, PACCTOAHHM AO HEro M KOJUYECTBE B HEM IIBLIBILBL I ICICH

N3 mcTOopUn HayKu

Pob6epm TI'yx (1635-1703) — AHIUINHECKWI eCTeCTBOMCIILITAT
I'yiaBHBIM HAyYHBIM HHTepecoM P. I'vka oplza (usmKa, a He L
risg. K umesry ero OTKDHITHI NPUHANJIEKAT TEOPUH O CBETe, il
HIHM, CTPOGHHH MATEPHI, DKCIEPUMEHTHI C BAKYYMOM, apTHJLIC]
CKIM IIOPOXOM, TEPMUYECKHM DACIIMPEHHeM CTeK/Ia, MACHHTHLIN
jeM BeMIH, MEXaHHUYECKHMM MOJENAMH MYCKYJIOB H MHOTOC /DY

Kapn Ppuur (1886-1982) — aBcTpUMCKHI YUEHBIH, Jaypear l'!
JIeBCKOM mpemMuu mo (PUIKMOJIOTHN U MeRUIUHE, KOTOpast LA BPY!
emy B 1973 r. «3a OTKDBITH:A, CBABAHHBIE C CO3JAHHEM 1 ym-mu:vn
eM Mofeseil MHIUBHAYAIBHOTO W TPYIIIOBOTO MOBEACHHA JKHMBOTIN
MUpPOBYIO M3BECTHOCTH IIOIYYMJI TJIABHBIM o0pasoM Gnaronapun l,‘7|
nuio nosemeHusa muén. K. @puin OTKPBLI W 00BACHUI ABLIK T
e, Dro o0 W3 SHAUMTEIBHBIX OTKPBITHI 32 BCIO MCTOPHIO A

* Ad infinitum (ram.) — po 6eCKOHEUHOCTH.
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Kapsa Jlheneedie (1707 1778) P e OoTanmnig, S00J01, MeJIK
1 MUHEPAJIOL.

K. JIungeir — cosjgarelib eQUHON CHCTeMDBI Kjaccuduiranml pac
TUTEILHOTO M KHBOTHOTO MHPA, B KOTOPOH OBLIM 00001eHLI M B
3HAUUTEILHOH CTeleHM YIOPALOUYeHBl 3HAHUA BCErO IPEABIIYINEero Ie-
proja pasBaTHA Ouosoruu. B pabGore «Cucrema mpuponsl» JInnHueil
BIIepBBIe ymoTpedmi [Bolinble HasBaHua (cM. puc. 11.4).

Cpean raaBubix sacayr K. JIHHHeA — BBeJeHHE TOUHOH Tep-
MHUHOJOTHMY OPU ONHNCAHHK 0HOIOTHYECKHNX OOBEKTOB, BBIJEJCHUE
0MOJOTHUECKOTO BHAA B KaueCcTBe HMCXOJAHON KaTeropHW B CHCTE-
MaTHKe.

Cpemn oprammsammoHHbIX 3acayr K. JluEHeas — yuacTue B CO-
apaun I1IBe[CcKOH KOPOJMEBCKOM aKajeMHUu HayK, a TakiKe OOJIBLIIHE
VCUJIMA 110 BBeNEHHIO IPEmoNaBAHUA E€CTEeCTBEHHBIX HAYK B CHCTEMY
VHHBEPCHUTETCKOIO 00pa3oBaAHHIA.

OT y4€HbIX

Domonosyuira, UIN AeCHAs KdMepa, — PasHOBHIHOCTH IUd-
poBOrc HIH IASHOUHOTO (OTOATIIAPATA, OCYIIECTBIAMIINEr0 CHEMEHN
0e3 AKTHBHOIO YUYACTHSA UeJOBeKA.

Cospemenusie mudpoBsie GoToMoByIIKN o6nanaoT MyHKIHeNd BU-
JeokaMepsl. Yarie BCero MCIONL3YIOTCA 300JIOTAMU H DKOJIOTAMH HJIs
HOJyYeHrs M300pasKeHmil VKUY JKMBOTHLIX B €CTECTBEHHOH IJdA MHX
cpege. BoapmuHeTBo (GOTONOBYIIEK CIOCOOHBI QUKCHPOBATE HEBHULH-
MOe IJIA KWBOTHBIX HMHMPAKpPACHOE M3IYYeHHEe OT BCTPOEHHOH JIaMIIBI
IOACBETKH M IIO3TOMY pPafoTaioT KPYIVIOCYTOUHO, HAAEMHO IIOKPLIBASA
npocTpancTeo B npegenxax 30 w.

Biarogapsa BLICOKOIH CTemeHM ABTOHOMHOCTH (QOTOJOBYIIKH CIIO-
co0ubl pafoTaTh B JKAYINEM PeKHMe A0 HeCKOJBKUX MECsIieB, 4 Hau-
foJee cCOBpeMEHHBIE MOTLYT Iepe/aBaTk OTCHATHIH MaTepHan mo Mo-
ounpEOoMy HMHTepHeTy, MHGOPMUDYA CIENHAJNCTA O IIPOMBOIIENIINX
COOBITHAX.

dymaem, vmccnenyem, peluaem

Ce3oHHbIE H3MEHEHHA B JKH3HM PACTEHUI M KHBOTHBIX H3ydaeT
Hayka @enoadzus (or rped. pailtHo — HABIA, J020C — MEICIE,
npuunaa). IIpoeenimre HalnOAeHHA 3a OCCHHMMH SABISHHUAMHN B JKH3-
HH pacrenuii. Peayaprarsl HabmomeHuil saduxcupyiite B Tabauie,
IepevuepTHB eé B TeTpajb.

Ocennue sinnenun B HU3IHW |lill:lt!lllf‘|lv1

T I SEIOTCS 3EJIEHLIMM BIT
V iaiux pacTeImil JIMCTHI 0CTAIOTesL 3¢ 160

Haspanus PACTeHMT

TeJIbHOCTHh JHCTOIIAZA ¥ HHUX.

Bpifepure ABa—TpU JUCTONATHBIX pacrenHs U OI

Hasgsanye pacTeHHA

Hauamxo JaucTOIafa

(neHbL, MECHI) e

BapepIiieHne JHCTOIAAA

(meHb, MecHll) Jaobys Sk xS osel B SRR IR R

TIpogo/ KK TeILHOCTE

JHcTOIazA

Hazpauwe pacTeHHSA

Hagaxo JHECTOOIALA

(menb, MecAI)

J0ms o samoposion?

pexexnTe IIPOXOJILICH

BapeplneHue JHCTONALA

(zeHb, MeCHIL)

ITpogoMKUTEIEHOCTE

JAHCTONAaza

~ (pmeit)

(uoin)

IToAaroTOBLTE coo0IeHe ¢ MyJIbLTHMETHAHON npeseHTanue |

peaybpTaTaM poBeEH
B JKHSHH pacreHuii. BeicTynuTe € HU

M Ha YpOKe OHOJIOTHH.

HEIX HAGNIOZEHWH 388 OCEHHUMM ABJICHITIN

I
l
l
|



JIr06oe HayuHOe HCCIeLOBaHHE OCHOBAHO HA NPUMCHCHNN DASHBIX
METOAOB M COCTOMT M3 pPdAAa NOCJeJOBATEJNbHBIX JeHCTBUI: 3a7aTh
BOIIPOC O HEM3BECTHOM, C)ODPMYIMPOBATEH IPEAHOJNOMKeHHe (IHIIOTe3y);
OPOBEPUTL TI'UIIOTE3Y € IIOMOIIbI0 HAGIIOAeHHH, SKCIOEPUMEHTOB;
CcHesaTh BBLIBOALI, HOATBEPIKAAIOINHE MJIA OIPOBEPTaloIiHe THIIOTE3Y.

Meton mabmromeHusa OOUH M3 CAMBIX IIEDBBIX IOABUBIINXCA B 0MO-
JIOTHH H JocTynHbeIX, HaOmlomenus HepemsKo IPOBOIAT C IIOMOIILIO
ONTHYEeCKMX IpuOOpOB, B TOM uHciie MHEpocKonos. CoBpeMeHHEIE CBe-
TOBbIE M JHJEKTPOHHBIE MHKPOCKOILI IO3BOJISIOT AETANTBLHO HN3YUYATH
CTPOEHNE KJETOK M TKaHeil OprasmsmMos.

C merogom Hal/oJeHHA CBASAH MeTon ommcanus. HarmagHoie,
CXeMaTHYeCKue, CJA0BECHBLIe OIMCAHHA AeNaloT C TOMOIILIO PHCYHKOB,
dororpadmuii, cxem, rpadpuror, Tabaul, TeKcTa (HAYIHOTO, XYyAOiKe-
CTBEHHOTI0).

MeTon muaMepeHMA — IAuHBL (BBICOTHI), miaomanu, o0séma, mac-
CBI, BO3pacTa — IIPHAAET ONHCAHUIO GOJBIIYI0 TOUHOCTD.

Meronsr HabMIOOeHNA, ONMMCAHHA HO3BOJWIH HAKOIHNTL 3HAHHA 00
OpraHm3Max, a MeTOoH KJAacCH(pPHUKaAIHH — YIOPAAOUNTH 3TH 3HAHUA.
Kaaccudburanusa opraHimsmMoB, HIM CHCTEMATHEA, IIOMOTAeT OIIpeme-
JUTE UX MECTO B CHCTEME JKHBOH NPUPOALI.

Tembl goknagos, pedepartoB, Npe3eHTaLuii, MPOEKTOB

1. ®oTorpaduueckoe omnucamme pacTeHHH ropoja (cema).

2. Paborer K. @puira mo M3yueHHUIO TAHIA ITYEIT.

3. MuKpoCcKONMYeCcKue HCCIAeNOBAHMSA KJIETOK ¢ MOMOILI0 IHGPOBOTO
MHKPOCKOIIA.

4, CucreMaTHUeCKOe ONMCAHNE OPraHNu3MOB.

5. O0Opasel pacTeHUI M JKMBOTHBIX B HPOH3BEeHHUAX HMCKYCCTBA.

6. Meronbl HAOMIOAEHHAS 34 JKHSHBIO OPraHH3MOB.

7. Hcropus CBeTOBOrO MHKPOCKONIA (COBEPINEHCTBOBAHME TEXHUKM
MHEPOCKOIINYECKOTO HCCIEHOBAHMA YKHBOH IIPHPOIEHI).

8. llamepeHne BeJHMUYHHBLI HCIAPAEMON BOJABI Y PA3HBIX PACTEHUIH
B Pas3HBIX YCJOBHAX.

9. MsaMepeHNHEe OCHOBHBIX IIOKA34ATENEH B3M0POBhA UEIOBEKA € MOMO-
b0 IpPuGOpPoRB.

10. HaGuromenne 3a CYTOUHOR AaKTHBHOCTBHIO ITHII (BOPOH, TaJOK,
BOpPOOBER, roaybeil}) B yCIOBHAX KPYIHONO TOopoid.

Ha npoTaxeHuM OByX BEKOB MOCJE OTKPbITUA KNETKK y'-léHI:l(—) nayuank
KneTo4yHoe CTpOoeHne pa3fiMiHblX paCTeHMﬁ M >KMBOTHbIX.

BeroMHUTE, KOT[la HAyYKe CTAJM0 M3BECTHO, ITO OPTaHUSMBI COCTO
AT U3 KJeTOK. Kaxol mpubop mOMOT OTKPBITH KJIETOYHOE CTPOCH M
OprasusMoB?

Kak Obinv 3an0XeHbl OCHOBbI yYeHus O KieTke?

VuéHpie FOJTHE TOABI 3aJaBajiMCh BOOPOCAMM: <«UTO BHYTDH KJICT
xu? Ilyera au ona (xak gyman PoGepr I'yx) HIH HADOTHEHA MCHBLIN
COAEPsKHMBIM? A TIJIaBHOE — OAMHAKOBO JH CTPOEHME KJIeTOK pill
HBIX OpPraHuaMoB?» OTBeTsl HAa HHUX Aaau HeMeIKue yuénsie Teojo]
[MIBarr m Marruac Illnéiigen B XIX B.

Ha6aofas oj MHKPOCKOIOM Moar rojgoBactuia, T. Isaunu ynn
JIeJT «MEIIOYKH» C IUIOTHBIMH TeJIbIaMH B LEHTPe M IPUIIEN K i
KJIIOUEHUI0, YTO OHHM AHAJOTHYHLI PACTHTEJIBHBIM KJIETKAaM C f/pamil
KoTopele B aT0 Bpema muayuan M. IMlneiimeH.

B 1838 r. T. IllBapu o6o0mmus gaHHBIE O KJIETOUHOM CTPOCIII
pacTeHU ¥ JXUBOTHBIX. Ha 5TOM OCHOBAHHE OH CHOPMYIMPOBN
[IpefCTABIIEHNE O KJIEeTKEe KAK CTPYKTYPHOH eJHMHUIE BCEX OPraHmimo)
1 0 CXOJICTBE CTPOEHHMS KJeTOK PA3HEIX OPraHM3MOB. JTO O3HAUNIO
uTo Bce pacTeHma (6yas To Gepésa mam Orypell) W BCE JKHUBOTILI
(6yap TO KY3HEUHK HJIHM CJIOH) COCTOAT H3 KJIETOK; KJeTKa - Hau
MEeHBINAH eJHHMIIA MHUBOTO, KIETKHM pAacTeHHH M MHUBOTHBIX HMCIO
CXOOHOE CTPOEHUE.

Bemsogsl T. IIIBaHHA JIersau B OCHOBY KJAEMOWHOI meopuill, Wil
yuérnua o0 Kaémrke.

Kakne wmeTofopl wccrnegoBaHua ©Obinyv NPUMEHEHb! Mpyu naydenul
KNeTok opraHnamos? Kakosbl By rMnoTesbl?



Yro uayuaer jmronormus?

C coajanutt KJICTOUHOH TEOPUHM CBABATIO BOWIIILHOBEIINE TLTO!
JIOrMM — HAyKi O CTDOSHHM, JKUBHEJEeATEIHLHOCTI 1 JICJCHII KIeTIH,
TTurosorns pait OTBETHI HA MHOTHE BOLPOCEL BRJIIOYAH BOIPOCHT MO
OUIVHBl, ¥ [DOYMY BXOAUT B IPOrpaMMmy ofyueHns OyayIux Bpaueit,

WayueHue jA3HBIX KJETOK MOKA3AJIO0, UTO OHU OUEHE pasHoobpas:
HEI 10 QopMe I pasMepam. OTH W APYyrHe 4YepTHl CTPOCHMA KIETON
saBHeAT OT (EKIMH, KOTOpEIE OHH BEIIONHANT B OPraHH3Me. IIo
(opMe KJIeTKHHOTYT BRITIANETH KaK IIap, MHOT'OTPDAHHHUK, KYy0, Bepe:
TeHO, 3Besza, (0KAJ, NUIMHAD X T. X.

Ha pucyHke 12.1 KI€TKM rokasaHsl Kak niockue ¢urypbl, a TakoBbl |

M OHW HataMOM nene?

OGBIuHO [BMEPBI PACTHTEABHBIX M JKMBOTHBIX KJETOK OUeHh
masnpl — or §no 20 mrm (1 MKM, HIM MHKDOMETD, PaBeH fo¥19200)|
reicsgHOM mosi 1 MM). B cpepHeM pasMephl KJIETOK KPYIHBIX 1 MeJ:
KX opraHH;}MDB IIPEMEPHO OJMHAKOBBIL.

I"Io,uywlaf&Te. 3a CUYET 4Yero OT/IM4alTCHa pasmMepbl cammx OpraHu3mMoB,

B mpupo¢BCTPeYaloTCsa U KPYIHBIE KJIETKH. Hamnpumep, KIETKH
paCTUTEIbHBIX BOJTOKOH (1bHA, KpamuBBI), a TaKiKe HEPBHbIe KJeT:
KH, AJIHHA OTPCTKOB KOTOPBIX Y KPYHIHbBIX KIBOTHBIX JOCTHTAeT He"
cxonbEux MenoB. OJHAKO 9TH OTPOCTEH HACTOJBKO TOHKH, UTO HX
BUAHO JIMIOL 104 MHUKPOCKOIIOM.

Puc. 12.1. Kl HHBOTHBIX
¥ tUeJsioBeKa II¢ MHKPOCKOIIOM

Puc. 12.2. Knerky MAKOTH
ToMAaTa IOJ JYIoiH

[TenoopymbiniM TVIRBOM  MUNEHATITSIFIRTENEETRR sy -
Oro, 1K HpuMepy, KIeTiH MSKOTI COMHEIN  ILARR0R HOTOP IR B HERT
i Baacaimsl  THTATCHBLHBIX  BOIeCTn 1 B (pue, 18.&), Ol
HOXOJKM A OUeHb MeJKue KPYLMHICH 1 aepininen, 1Gneren, an
HACAIONME TTHTATeJbHbIe BEIIeCTBa, OUCHh BOOAMKRN WY SKHBOTILEX,
1K, y IITHIL — 3TO HeOIJIOACTBOPEHHBIE sillLa (aiiererin), Horn

[LIC JREJTKOM, B uyejloBedecKOM Teje caMbill BOJBIIION pasMep nme
W TosKe SIMIIeKJIeTKH. IJTO eNWHCTBEHHBIS KIETKM, KOTOPLIC MO0
VI1JIeTh HEeBOOPYKEHHBIM TJIA30M.

OpHaKo IITOJOrUA 3aHUMaeTCHd payueHHeM He CTOJBKO BHEMIHEI)
pijA KJIETOK, CKOJIBKO MX CTPOCHUEM U sKu3HeAeATeIbHOCTLIO.

Kakoso cTpoeHue Knetku?

HecMOTpsl Ha CBOM MHKPOCKOMHMHECKIIC pasMepbl, KJCTKH UMEIOT
(ll0jcHOE cTpoeHVe. POPMY KIETKe UpUAAET KAEMOYLHAL o000,
ICrerouHas 000JIOYKA WIpaeT poJib TPAHMILEL, KoTOpasA IpPOIyCcKaeT
HHYTPh W HADYMKY KJIETKU TOJBKO ompeje€HHEEIE BelecTBa.

[lon KJIeTOUHOMN 000JIOUKOM HAXO0IUTCH yumonadama (01T rpet.
umoc — KIeTKa, naa3ma — comep:xumoe). Ha pHUCYHKE 12.3 Buja-
(10, UTO B I[UTOILIA3Me ecThb MHOTO pa3JIUYHBIX CTPYKTYD. Ouu nopol-
(bl OpraHaM B OpraHusMe. X HA3LIBAIOT OpZaHoudamu.

BHyTpa KJIETOK pacTeHnit, KHUBOTHBIX U rpuboB HAXOJHUTCI S0P,
|} yéM XpaHuTCA IeHeTHdIecKasd, HJIH HacJjeAcTBeHHAA, HHpoOpMAaIil,
|jarofapa el KJeTKa JKMBET M AeJTHUTCH, gonupys camy cedsd.

Axpo I[uronnasma

Oprasouibl

Knerounas
o00JI09Ka

Puc. 12.3. CrpoeHue PacTATEIBLHOH KIETKH



Y Oawrepuit sipa mer, mooroMy UX OTHOCHT 1 A0HACPIHLIM Opra
HusMam. VX #acaencrBenuas MHPOPMALM XPAHWTCH HEHOCPEACTRE
HO B HHUTOILIa3Me OaKTepHANLHON KJIETKH.

Kierounas Teopus. Kioerounas obosmouxa. ITuromnasma. Opra-
HOMABI. S1mpo.

Bonpocbkl U 3apaHus

1. Kaxue HcclemoBaHMA JIETAH B OCHOBY KJierouHoH Teopmu? 2. Kaxonn
OCHOBHBIC MOJOXKeHHA KieTouHoil Teopuu? 3. OcHoBaTelAMH KaKoH HaAYKN
oori T. IIBans mw M. Ilnefinen? 4. Kax pmokasarb, 4TO KOPHH, cTeOau U
LIBETKH TIOJBIAHA COCTOAT M3 KaeToK? Kakmmm MeromaMu BBl IIPH 3TOM BOCH
noaesyerech? 5. Kakue uacTtu KJIETKH OJPMHAKOBHI y Geremora, MyxH, para?
6. Cpenalite mo pucysHry 12.3 Momendb KIETKH M3 ILIacTHIHHA. FlCmoabays
HuTepneT, BLIACHHUTE HASBAHWS OPraHOWIOB KJIETKH.

Y/ atdala
YyCTPO
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PasHoobpa3sve opraHuamMoe B Npwu-

pofe OrpoMHO. WMx rnaBHas obuas

/ yepTa — KNEeTO4HOEe CcTpoeHue. Muk-
POCKOMMYECKUE OpraHnamMbl  HasbiBa-
: G ; IOT  OLHOK/IETOYHBLIMM, TOTOMY YTO
& s e i O OHW COCTOSIT BCEro NWllb W3 OOHOWN

knetkm (puc. 13.1). OHa BbeINONHAET
BCE (MYHKUMKM OpraHnmamMa — nuTaHue,

Puc. 13.1. OBriena senémas —

AblXaHue, TpaHCnopT eBeuwlecTB, BbiOoe-
OIHOKJIETOUHBIHA OpranusM

NeHve, pasMHOXEeHWe, OBWXeHne 1 T. 4.

Kak ycTpoeHbl MHOFOK/I€TOYHbIE OPraHUu3MbI?

B cocraB Tes GOJBIIMHCTBA MHOTOKJETOUYHBIX OPraHH3MOB BXOJAT
MHOTHEe MIJLINAPALI KJaeToK. CXOoJHbie II0 CTPOeHHI0 H (GPYyHEIUAM
KJETKH 00heJuHeHLI MeXXAy coboii B mrdru. Ux Tome MOMHO H3-
y4aTk moj MHKpockomoMm. K npumepy, IMOKPOBHBIN SIIUTENUH — KJIOT-
K Komu (puc. 13.2) — szamquimaeT OpPraHu3M OT HEOJIATOIIPDUATHBIX
BHEIIHHUX BO3TelcTBMi. Biaaromaps HepBHON TKaHW JKWBOTHBIE IOJY-
4aioT HHQOPMAIMIO M3 BHEIIHEH cpedbl U pearnpyroT Ha Heé.

A Kakylo ponb BLINOSHAET MbilleYyHas TKaHb?
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Pie. 18.2. IToKpOBHBIH SHUTENHE — Pue. 13.8. Henymox dUeJOBeKA
PAOTIEE KOLH
Ms mrameil cOCTOAT Opzarbi. OHA BBINOIHAIOT B OPranuiMe

anpenendanyio padory. Beem m3BecTeH TaKOoil OEI‘aH, Kark oKesy o
(pue. 13.3). Ceepxy OH IIOKPBIT COoeqIMHUTEeIbHOU TRaHmuo, KOTOPM
Jlipasyer TTPOYHBIH 3aIUTHEIN YeXO0J. HagojEaack MHAINEH, ey 101
(NCTSIMEBACTCH, 4 IIOTOM eT0 CONEpXKHIMOe IepeMeInuBaeTca 0Jaroaapi
COKPAIEHUAM MEIIIEUHOM TKAHW B €ro CTeHKaX. OnHOBpeMEeHHO ‘]ll‘]lll
HLie OKONUAHMA MOCHLIAIOT MH(MODPMAIHUIO JKeIe3aM KeTyara, H onu
[NUMHAIOT BRIpAOATLIBATH NMUIeBAPUTEIBHBIH COK.

OjHAKO TIMIIA IIOHAJaeT B JKeJy[OoK He Cpasy. Ipescpe ona 1po
(oJlAT Uepea APYrUe OPraHel: PoT, TIOTKY, MHIIEBOA, a IocJe JKeJy/l
i1 repeMeljaeTcda B KHIIEYHUEK, T [UIeBapeHne 3aKanuuBacIes,
(praael, 00beJUHEHHDbIE BBINIOTHEHHEM B opranmusMe o0mIUX (PYHKIMI,
HN3BIBAIOT cucmémoil 0pzanos.

& a’?
Kak Ha3biBalOT CUCTEMY OpFraHoB U3 MPUBEAEHHOrO Bhillie MPUMOPHL

V pacreHuii TOKe eCTb TKaHH,
OPragbLl M CHCTeMBI OPraHoOB. Ha-
IpiIMep, KOPeHbL COCTOMT M3 pas-
nnix  Tramell. IloxkpoBHAs THAaHB
IIAITAeT KOpeHb, OHAa HaXOAuTCHd
in nosepxmoctH. Ilo IIPOBONAIIEH
fenHM  KOPHS  BoJa IepefBHraeT-
o5 B crebenp W JHCTbA. PacTeHHIO
1CODXOMMMO MHOTO BOABI, W OAHH
fopeHb ¢ STHM He CIpaBJgeTcHd,
HODTOMY Y PacTeHui (GOpMUPYeTCH
jopreada cucméma (puc. 13.4).

Pue. 13.4. KopHesasi cucTemMi
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Opranmam — aT0 eguHoe uenoe

unu Habop oTaenbHbIX HacTten? Tratn, Opran, Cherema opraios. Kopuenast cucrema. Opramim,
Upo6Gbl MOJYUHUTE OTBET HA HTOT BOIPOC, AOCTATOUIO ITPOBECTE
; . 2 T I \ Bonpockl U 3apgaHus
HAGIIOMeHHsT 32 HEKOTOPHIMI DPACTEHHAMH MW 00parTutTh BIUMAHNG,
K NpUMepy, Ha KalJii BOOBI HA KOHUMKAX HX JHCTLEB. Jro He poch, |, PaccraBbTe TePMHHBI B JOTHYECKOH MOC/IeNOBATENILHOCTH! OpTrambl, KJICTIH,
a BOZA, KOTOPYIO BBIAEJIAIOT DACTEHHA, IIOTOMY UYTO IOTTOTHIIN KOPH L OpIAHM3M, TKARH, CHCTeMBl 0pPraHos. 2. HasoBuTe IJIABHYIO TKaHB, KOTOP{

MH M30BITOUYHOE KOJHWUECTBO BJAaTH. Bopa 13 ROpHeI'/'I 1o HPOBO,E[HHI(!H HXOJUT B COCTAB CepAlA. 3. TIpuBeguTe NPHUMEDPHL M3BECTHRIX BaM Oprarmon

: TCTBVIONIMX CHCTEM OPraHOB JKHBOTHOTO. 4. Be3 XaKmx pecypcon
TKAHT TOAHUMAETCa B cre0enb, BaTeM B JHUCThA, a M8 HHUX BBIAGII R eCOTBETCLEYI p . e 4
HILPYIKAIOTIeH cpenbl HE MOKeT KHWThL pacTeHue, a e3 KaKHux KA }

erca B BUAe Kameiab (pmc. 13.5).

b, JloxasuTe, Y4TO OPTaHM3M HACEKOMOIO IpejcTaBisieT cofo# eguHoe Len0e.

IlpakTHUeckne paGoTel: «PacrosHaBaHUe opraHoB pacreHmii», «Pacmo-
JABAHME UacTel Teja JXHBOTHBIX?.

A2 RAMND R
§ B B wd AVWE 5 B

CyllecTBOBaHNe OpraHusMoBs obec-

neuymBaeTca npoueccaMn XnaHenes- Boazyinoe
TenLHOCTM, KOTOpble Y  pacTeHwid, OUTAHNe
SKUBOTHBIX 1 rPUBOR OCYLLECTENAIOTCA

Nno-pasHoMy.

Puc. 13.5. BroigeseHne BOJBI Puc. 13.6. Ceupucrennp Ha pabuHe
JIUCTHAMK 3€MJIISTHHUKN Kak mpouecchl
)KVISHeJJ.EHTe.ﬂI:HOCT“
Kak aTOT npuMep [OoKasbliBaeT, 4TO pacTeHne — ennHoe uenoe? cBSi3aHbl C 06pPa3oM WUSHU?
OprapmusM JKHUBOTHOTO — TOKe eAHHOe IfeJoe. Yro OPOHCXOIUT,
KOrZa JKMBOTHOE, HATIPHMeEp NTHIA CBUDHCTEJB (PHC. 13.6), moGniBaer
mmmy? CHauana ITHIA HAXOTUT ILJIOABI paGUHLI ¢ IOMOINBLIO OPTaHOB
sperna (rnas). Mudopmanus o nuime m3 rJias nepegaércad B MOSI U
ram obpabarviaercs. Mosr gaéT curHaja MBIINAM, OHH «cpabaTeiBa-
0T», ¥ CBUPHCTENb CKJEBBIBaeT Iof. To ecTs pasauyvHble Opramubl
JKHUBOTHOTO paboOTAOT B TeCHOH B3AMMOCBABH, KaK eJHHAad CHCTEMA.

HumdHue TI0O3BOAAET OpPraHus-
MaM BOCIIONHATE 3aIlachl DHEPTHH, a
raksie obecIeuMBAET HX POCT M DPas-
ppTre. ¥ pacrTeHuii ecrh JABa BHA
HTAHUA: BO3AYIIHOE M MHUHepalIbHOe
(puc. 14.1). BosgyurHoe nutanue ocy-
iecTesierca Graromaps ocoboMy Be-

MoeT nu opraHu3am 00XOAUTbLCH ecTBY B KJETKAaX — XJOPO(QHILILY,

Ge3 pecypcoB OKpyXalolwei cpeabl? KOTOpHIEl IPUAST JUCTBAM BSENEHbBLH
nser. XJ0POQHII HOTJOIaer CBeT,

.

MuHepadbHOe
“ umarme

V4

Opranuam — 3T(; JKIBOE TeJjIo, B KOTOPOM opraﬂb:), cHuCTeMBI Op- A DHEPIHH CBETA HCIONB3YeTCH AN
TaHOB BBIMOMHAIOT (DYHKITHIO HOAJEp:RAHNA KUsHH. UJHAKO HHU3Hb ’ g JKU3HHN
MOMKEeT TONLEePIKHUBATLCA, TOJHKO €cau OopraHuaM OyeT MOCTOSAHHO : ;ffaiii;;ioiiﬁ;f }Iiasﬂ;rnemnmo-
B3aMMOJEeHiCTBOBATE C OKPYJKAoIIeil cpenoil, B TOM HWHCJE IIOTJIOIIAThL 5 . "0 TA3a W BOABI. DTOT MPOHECC HAZHI-
13 Heé HeoOXomuMble BelllecTBa — IHILY, BOAY, KHCJAOPOA, — ¥ BBl pator pomoctinmesom (0T TPed. po-
IenAaTh HeHysKHble HpogyKTel. To ecThb opzaHui3mM — 3TO He IMIPOCTO moc — cBeT, cummesuc — coemn-  Pume. 14.1. IImragme pacTeHusl

eqmHOE LIeJoe, a eIMHOoe Meaoe ¢ OKpyiKaromledl cpenoi. HeHme).




Puc. 14.3. Mensenr moitmag pniby

Puc. 14.2. Ilepensusxeniie
noberoB B IpOIecce pocTa

Mouyemy ©HOTOCUHTE3 OTHOCAT K BO3OYLUHOMY MNUTAHMIO?

Kpome BeljecTB, KOTODEHIE DACTEHHS CO3JAIOT IIPU (POTOCHHTERO,

UM HYMXHBI MHHepaJbHBIE BeIlecTBa. Oun morJyioLiaoTed KOpPHeM il

noyBel BMecTe ¢ Bogoii. TaxkmM oOpasoMm, pacTeHHe IIHTaeTCH <«HO
CXOAA € MeCTa» ¢ [OMOIIBI0 JHCTHEB — OPIAHOB BO3AYIIHOTO ITHTA
HHUA, — U KOpHeH — OpPraHOB MHHEPAILHOrO NMHUTAHWS,

O6Gpas KH3HH PaCcTEHHIl HAasLIBAIOT IPUKDPEIIEHHBIM; AKTHBHOO

4

ABIDKEeHHe A HuUX He XapaxKrepno. Ho Bcé-Taku, Kak u gpyrue

OPraHHU3MBbl, PACTEHUSA NEPEeJBHUTAIOTCS — Ha HeGOJILIINe PACCTOSHUIL
B mpomecce pocra (puc. 14.2). [na mepememieHusA Ha 6GoJbIIHMe pac

:

CTOAHHS HM HYXHBI INOMOIIHMKKM — BeTeD, BOAa, MKUBOTHRIE, Onn

IIepeHOCAT MBIIBIY, CeMeHA, [JIOABI, 00JIoMAHHbIE HOOETH.
JKuBOTHBIE HE MOTYT CAMOCTOSTEJBHO MPOH3BOAHTL MHUTATENLHBIR
BEIIleCTBA, KAK PACTEHHSA, HOCKOJBKY HX KJETKM He COmepixaT XJIopo:
bunn. FuBorHnie ODUTATCA PACTEHHAMN UIW ADPYTHMH 3 HBOTHBIMH,
a [AJA YCBOEHHS NHUIM KM HeoO0XOoAMMAa IIHINEeBAPUTeJIbHAS CHCTEMA,

Kakue opraHbl OTHOCAT K MULLEBAPUTENLHON cucTeMe?

BOJBLIIHHCTEO KHMBOTHBIX CHOCOOHEI K O8UNCEHUIO B IIOHCKAX
UM, yOeKuIa, 3amiyThl OT BPAarOB MJIM HEIOTOAbLI, M MOTOMY HX
o0pa3 KHMS3HN HA3LIBAIOT aKTHBHBIM (puc. 14.3).

C axTuBHBEIM 00pa3sOM JKHSHHU KUBOTHBIX CBASAHO ABJEHHE pA&
oOpaxcumocmu. IlogBHKHBIE, AKTHBHBIE JKUBOTHBIE YyOEraroT WJIN
IpAYYTCH OT CBOMX BPArOB, OXOTATCH Ha AOOBIYY, HILYT OJarompusar-
Hble MecTa OOHMTaHNA, Pearupys Ha BosIeiicTBHE OKDY:KAIOIIeii cpeibl.

Kakue opraHbl U CMCTEMbI OPraHOB Y4aCTBYIOT B 3TWX Mpoleccax?

i

|

1
i

{
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I'pubnr, KAK W BT S PRI ME THTATON LI LM T
neIecTnaM, HO; NOAGOHD PROTEHRAM, BRAYT npa in‘illlmull.tii QU

JCUM3HM, T. @,

fHurapnen

AHTHBHO He HepeasiraTen
Kakosbl ocobGeHHOCTH
APYrUX ApoLeccos XU3HepeaTenbHoCTU?

Hoixdnue — I1poIecc IOIJIOMIEHUA KUCIOPOZA M BB
VIVIEKHCJIOTO Tasa. Buarogaps JbBIXaHWIO OPTaHH3MBL IIOJIYYaor 1o
00XOIMMY0 OIA JKHUSHM 9Hepruio. PacTeHus IBIINIAT HDPEHMYIECTBeI
10 Yepes JHWCThA, TPUOBI — BCEH [TOBEPXHOCTBIO Teja. ¥ MHOIMX
JKMBOTHEBIX €CTh OCOOBIe OPTaHBI ABIXAHWU, HANpUMep Xabpol y puib,
JETKUe y JIATYIIEeK, SAMepul, ITHIL, U 3Bepel.

Tpducnopm eewécme — HeoOxogumbliil mporecc. OcHOBILIO
PAHCIOPTHEIE «MATHCTPAJIN» y PpACcTeHHH NIpoxomarT B crebisix,
Y BOJBLINIIHCTBA MKHBOTHLIX TPAHCIIOPT BEIIECTB OCYINECTBILACT KO
IHOCHAS CHCTEMA, COCTOAINAA M3 cepima ¥ KPOBEHOCHBIX COCY/0N,

BoidenéHue — 5TO BLIBEAEHHE BPeTHBIX W HEeHYMKHBIX HPOJYITON
JKITBHEAESTEIbHOCTH, ¥ MHUBOTHBIX MX COOMpaeT KPOBb M IPUHOCHT
I opraHaM BBHIZIEIEHHA — II0YKaM, KOXKe. ¥ pacTeHuid u rpubon cioe
IIMATLHLIX OPTaHOB BhIZeneHud Her. Kuciopoj, ofpasyrommuiics 1pu
(porocuHTE3€, YIVIEKUCHABIA ras, 00pasyIolUica IPHU ABIXAHUH, U BOJA
BBIIEAAIOTCA Y pacTeHUil uepesd aucThA. Jlpyrue BemecTBa HAKaIJIH
BAIOTCH B JIMCTBAX U YIANAIOTCHA IPH UX ONATAHHI.

Pocm pacTeHuil u rpmbOB OPOMCXOIHT BCIO KH3HB, ¥ HHX IOCTO:
AHHO 00pasyloTca HoBble opraubl (puc. 14.4). Taxoil pocT HaZBLIBAIOT
HEeOTPAHMUYEHHLIM. Y MHOI'MX XMBOTHBIX POCT OTrpaHMYEHHBIH. Boiih

Puc. 14.4. IlpopacTaHue pacTeHHA M3 CeMEHHM — POCT M pasBHTHE



HIMHCTBO J{HUBOTHLIX HPEKPAILAIOT PAcTi, JAOCTHIHY R apeioro Bnoapae
cra. Poct OPraHU3MOB COIIPOBOKIACTCSH pﬂ-.;’(ﬂl:’l“”:'.ﬂ HOMOHOITIeM,

Kakme M3MeHeHWs MPOUCXOAAT C pacTeHWeM npu ero npopacraHnmy
n3 cemeHwn (cMm. puc. 14.4)7

Bes pasmnoncéHnus KUSHb Ha 3eMJe OUeHb CKOPO IPeKpariiIach
6b1. Bee OpraHM3MBbI CTPEMATCA OCTABHTHL mocjie cebs moromcrBo. Pas-
MHOJKeHIe, B KOTOPOM pasBHTHE HOBOTO OPTaHM3Ma HAYMHAETCA CO
CTUAHNA MYMKCKOH M JKEHCKOH IIOJOBBIX KJIETOK, HABHIBAIOT IIOJIOBBLIM.
Pacrenns u rpuObl MOrYyT PasMHOXMKATLCS HE TOJBKO IOJOBBIM CIIO-
coboM, HO ¥ ¢ IIOMOIIBIO UACTell Teja — JIHCTheB, KOPHeH, moberos,
PPUOHUIBI. DTO BereTaATHBHOE DA3SMHOMKEHIE.

IIuraune. @orocuHTes. [BuaKeHHe., PasApaskuMocTh. [bIxaHune.
Tpaucmopr BermecTB. BoigeneHue. Pocr. Passutue. Pasmuose-
HHE,

Bonpockl U 3anaHus

1. C xakuMmH npomeccaMu CBA3aHA KHU3HENEeATeJIbHOCTD opranusmMoB?
2, Ob6baAcHUTe, IOUEMY PACTeHUA BeAyT NPUKpeNIéHHBIN o6pas KHSHH,
A JKHUBOTHBIE — aKTHBHEBIL. 8. Uem HHTaHHe pacTeHHIl OTIHYAeTCSA OT IHTA-
g KUBOTHBIX? 4. KakoBo 3HaueHHe IABIXAHUA [LJIA KH3HEIeATeIbHOCTH
opraamsmon? 5. I8 KaKuX U3 IePEUMCIEHHBIX OPTaHU3MOB CBOMCTBEHEH
HeOTPAaHWUYEHHEBIH pocT, 4 IJIA KAKMX — OrPaHMuYeHHEBIH: KanycTa, JIOIIAgb,
OIIEHOK, TPYTOBUK, Oepésa, HYK?

IpakTuuyeckas paGora «HaGmionenue sa morpebJienueM BOABI pacre-
HHEM» .

9Tux npepacTaButenel OGLWWMPHONA W MHOFOAMKONM rpynnbl MUKpoopra-
HU3MOB 3a4acTyio MyTaloT Mexny coboi. Bupyckl — 310 HeknetoyHas
dopma Xu3Hu, B TO Bpems Kak BakTepuy MMeloT KNeTo4yHoe CTpoeHue.

KakoBbl ocobeHHOCTH OakTepwuin?

BeceM M3BecTHO, KakK OBICTPO CKICAaeT MOJIOKO. IIpuumma oTOro
SIBJIEHHSI — CTPEeMHUTeJIhbHOe YBeJIHYeHHEe YHCIA OCOOBIX — MOJIOIHOKIIC-
nBIX — Oaxmépuii (or rpeu. 6axmepuor — najouxa). Baxrepunm —

CAMDBIO MOJIKHE, CHMLI0 pacipocTpin
HONHLIC 1 CAMBID LB RIe Cyniect

pa ma dome! My Moo nerpernts
HE TOJLKO 1 HOUBO, nojo, 110 J1aie
I CAMOM  HUCTOM  HOBJYXE BBICOKO
n ropax., Campie guByuMde M3 IMHX
00UTAIOT B I'OPIUMX HCTOUHHKAX H

roJIme JLga. A mensli pan Oaxre-
puit obmoboBanu Oad KHU3HH APyrue

OpPraHu3MBI. ” B '
BaKTepUATBHbIE KIETKH — 9TO me. 15.1. @opmer Gaxrepuiin
HBIX KJETOK
ocobrie waerk (puc. 15.1). Hx
IJIABHOE OTJNUNEe — OTCYyTeTBHe aAapa. Ilo dopme KiaeTku OGawrepuil

MOT'YT OBITH OKDYIJIBIMH, ITAJOYKOBHAHBIMHM, M3BHTRIMH 1 Jp. bBan
TepHANLHAA KJIETKA B COTHH pas Mejbue KJETOK MKHBOTHBIX M pAC
rveunii. BrepBbie B CBETOBOM MUKDOCKON OaKTepPHH YBHAEJN M OINCHI
B koHme XVII B. roamampackumii HaTypamuct AHTOHM BaH Jlesenryi,

Kax m Bce ApyrHe OpPraHusMbl, OaKTePHK IIHUTAIOTCH, MBLININT,
PACTyT, PA3SMHOMKAIOTCA. BOJLINUHCTBO CBOOOTHOMHBYIIIUX Barcrepiil
obuTaeT B mouBe. Pasjaras OCTATKHU JXHBOTHBIX, PacTeHHIl, NIPOJAYK
THI X JKH3HeJeATeJIbHOCTH, 0AKTepPHH YUIACTBYIOT B KPYTOBODPOTE L
imecTB. Bes 0axTepuil OTMEpIINE OPraHHM3MBI HUKOTAA OBl He pDadii
raJIICh W JKM3HB Ha 3eMJye cTana Obl HEeBO3MOIKHOIL!

YeJoBeK HAYYIMJICH MCIOJb30BATH OAKTEPHN IJIS CBOHX IEJCH,
C X TOMOINbLI0 MBI, HAIIPHMEDP, IOJIyYaeM KHCIOMOJIOYHBIE IPOYILTHI
(Kedup, psmeHKyY, Horypr H Ap.), 6e3 KOTOPBIX YyXKe He mpencranliil
€M HAITy KHU3Hb.

BbisiCHUTE, Kakoe elg a3HavyeHne AR YenoBeka WMMEIOT pasinyibld
DakTepun.

B KummeuHHKe HeJOBEKa W KHBOTHBIX o0HTAeT OIPOMHOE KOJIU
yecTBO GaKTepuil, IOMOralOIMX YCBAMBATL HOHITYy. A BOT Hapasuiu
yeckue GaKTepHH JOCTABJIAIT MHOTO 0el, BBIZhIBAsA PAas3JIHUHBIC Ui
foxmeBanug., XoJgepa, TyOepKyJa€3, AHTHHA COIPOBOMKIATY HEJOBOKI
Ha NPOTSKEHMU BCEH HCTOPHH ero cylnecTBoBaHMA. Tak, OT YyMbl,
BLIBBAHHON uyMHON mamoukoit, B XIV B. TOnbKO B ozuoii EBpoli
YMEPJIO OKOJIO 38 MJIH YeJOBEK.

Yro npencrasnaior cobGoii BUPYCLI?

Bipycwe (oT nar. supyc — A7) — 910 KPOIIEUHBbIe HEOODLIUa(
pasmoobpasnbie o (opMe, HO HEKJETOUHEIe OopraHusmer (puc. 15.2)



Mouseyiia ¢ HacaeCTBEHHOII B epepnem pupyent o O pig MOHLILTE

undopmanmei OGosouxa  Qarrepuii., ¥ BUpycon ner  HUKAKAX
. MPOABJIEHUHA MEBHEACHTCLIOCTI, T, €,
OHH He CIIOCOﬁHLI K uranuio, Jabl-

XAQHUIO, POCTY, PA3BUTHIO, CAMOCTOA-
TeJILHOMY PAasMHOMKeHWI0. liraBHasg
3a7a9a BUPYCA — «BIPBICHYTH» CBOIO
MOJEKYJNY C HAacJeACTBEHHOH HHOOP-
Manuell B JKHBYI KaeTry. Ilocie
5TOr0 CcOoOCTBEHHAS HACJHEINCTBEHHAS
IpOrpaMMa 3apaKEéHHON KIEeTKH, KO-
TOpas CoCpefoTovMeHa B €€ Afpe, OKa-
Pue. 15.2. Cxema crpoeHus SbIBAETCA YACTHIHO 3a6I0KMPOBAHHOI.
BHpYyCca KaeTrra HauuHaeT IPOHSBOSUTH BHDPY-

cel. BuUpyceI MOryT BBHI3BIBATH Tubelb
3apasKEHHOM KJETKM, ec/iu, BBIXOASA U3 Heé, OHNM pPaspyIlanT Kie-
TOUHYI0 MeMOpaHy, a MOTYT pPe3KO OCHalbIATh KIeTKH, B KOTODBIX
HOCEJIHIHCE.

TaxkuM 06pasoM, BHPYChI — 5TO HEKJIETOUHBIE OPraHM3MbI, €IH-
CTBeHHOE IIPOABJEHME KH3HeIeATeJbHOCTH KOTOPLIX — PasMHOMKEeHNE.
Bupychl pasMHOMKAIOTCA 3a CYET DPecypcoB KIETKU-XO0BANHA, MO3TOMY
ABNAAIOTCA IapasuTHuecKoi dopmoi
JKH3HU. BHe KJIeTKH BHPYCHBIE JaCTH-
Ibl He IPOSABJAIOT IIPUBHAKOB MXHBOTO.

T'pumnm, Kopb, KpacHyxa, BeTpd-
Had OcIa — DTO MAajiasg 4YacTb BUPYC-
HpIX 3afoieBaHMil dJesioBeKa. BEpYCH
nopaxkamT H KuBOTHEX. OT BHpyca
OTHULErO0 TPHIINA IIOrubaioT JoMar-
HUe W OUKHWe IITHUIBI, OT BuUpyca Oe-
HIEHCTBA — MJIEKOIHTARINuEe. ¥ pa-
cTeHuil TOKe eCTh OIACHBIE BHPYCHBIE
zafoneBaHusi. A MHOTZA BHUPYCHl BbI-
3BIBAIOT TOABJIEHHE HEOOBIUHBIX IIPH-
3HakoB. HampuMmep, 3aparkKeHNe TIOJb-
NaHOB OJHUM H3 BHUPYCOB HIPUBOJHUT
K TOABJIEHHUI0O KPACUBBLIX IITPHXOB HA
gemecTkax (pume. 15.3). Taxue Tionb-
Puc. 15.3. X, Bononvep. Hariop- ~UAHBI OUYeHb IEHUINCE I'OJUIAHANAME
MOPT € IBEeTaMHu B XVIII B.

Movemy GakTepmMu W BUPYOLI
He cnenyert nyiiars moway cobon?

O0mme tupuimaKn nupyveon 1 0axTepuin D0 X MUIKPOCKOITH

GECKME pPAgMopil 1 cnocoOioerh  BeI3eIBATL anfoxenanusa. o ecul
BCE BHPYCDI HAPAGITLI, TO cpegu GaxTepuil TaKux Ooprammimo)
OTHOCHTEJLIO 1HeMItoro, Bee apyrue IPH3HAKK OAKTEPHIT 1 nupyco)

PAOTHKaAJLIIO OTJINIaIiorcs.

Baxkrepuu. Bupycsol.

Bonpocbi u 3amaHus

I. ITo kakmM IpH3HAKAM MOMKHO 3aKJIOYHUTH, UTO fakTepHM —— 910 OpPIALn
mer? 2. TloueMy BUpYCEH MOYKHO OTHECTH K KHBOI mpupoje JIMIIL YCJIOHI0
3. B uém mpossimercs mapasutusMm BUpycoB? 4. Mcnonb3ya ZOTOJIHNTONLITYI
JHTEpaTypy HAM caiiTel MHTepHeTa, OTBETBTE Ha BOIPOCHL: IIOUEMY KOHCOD
Hble GaHKH ¢ rpudamy, MAcoM H phrifoil wHorga pagysatoress? Moo il
VIOTPeGIATE B HHIY Takue KoHcepBHI? 8. Pacckammre o poun OGaitrepuil |
BUPYCOE B IPHPOAE H JKHSHH YEJOBEHA.

ﬂ I o g B A 73 Tl -
'} E:% 1 g"' Ev} D I.!r (gﬁ E‘g N3 ?fa @‘ B
M X {ﬁg}‘ﬁ&%“- i

CerogHa WM3BECTHO OKOAO OBYX MWIIMOHOB BUAOB MXWBOTHLIX, POCTO
HWUA, TpMBoB M BakTepuid, KOTOpPble OOBLEAVHEHH B PasfnuHbLIe TAKCOH
(cuctemaTnHeckue rpynnol).

Kakne opraHuaMbl 06beaviHEeHbI
B Hanbonee KpynHbleé TaKCOHbI?

OprazgmsmMel, NMEIOIe KJIeTOYHOoe CTPOoeHHe, O0BeIHHeHLI B /I
CaMBIX KPYIHBIX TaKcOHa — Hadudpcméa. Feaum B KIETHAX 0PI
HH3MOB €CTh AOP0, TO WX OTHOCAT K HajauaperBy Jdepiote,
sipa B KJETKaxX HET, TO 9T0 OPraHM3MEI Haanapersa J{osdepivie,

Kaxmoe m3 HamgmapcTB BRIIOUAET CBOM ydpemea. Tax, K najing
crBy SlpepHble orHOCHT pmapersa Paeménuas, Musémitore, I'puin
K Hagnapcrsy HoazepHble — mapcTBo Barkmépuul.

Ham 6Gosee sHAKOMEI siAepHLIe OPTaHUSMBI. PacTeHUs M SKHUBOTIILI
OLLIN pasfeseHbl Ha IPYINBI 3aM0JT0 A0 CO3JAHUS COBPEMEHION ¢ue
TeMATHKH He CJIy4aiiHO. DTH OpraHMaMbl JOCTYHHBL JIfg HabIIoen
1 OMHMCAHWUSA, IMOCKOJIBKY OHH KPYIIHBIE W KX Muoro. Bemommmre, ur



I'pubn \

[periconnie  pacrenus

/ IIpocreiimue

BecII03BOHOYHDBIO

Hyru

ITepenmoruaTo-
KPELIbIE

Baborein Monnwcku

Opyrue HaceKoMbIe ITossomounbIe

JBYKpELIBIE Paxoobpasunie ITayxooGpasHbIe

Puc. 16.1. CooTHOINeHME CHCTeMATHYECKHX TPVIII OPTAaHM3MOB Ha SeMie

BHEPBbIC KIACCH(PUKANHUIO KUBOTHBIX IIPEJJIOIKUI APHCTOTENb, a pac-
TeHuii — Teodpacr.

Kakoi ewé Bknag B Hayky coenanu 9TW MbICAUTENN?

Panpnie ™Mbl TOBOPHJM, YTO0 TPUOBI AOJT0e BpeMs OTHOCHJH K
pacreHusM. B orjesbHOe mapcTBO JKMBOM HPUPOALI OHM OBIIM BLIIE-
JeHBI JIMINL BO BTOpPOH momoBuuHe XX B.

MprvMepHOEe COOTHOLLEHWE PACTEHWI, XMBOTHBIX U rPUBOB MOKA3aHO
Ha pucyHke 16.1. Onpepenute, Koro Ha 3emne GonbLUe: pacTeHUi
WK KMBOTHBIX; NTUL, nan 6abovek; pelé nnn pakos. Kakas rpynna
KUBOTHbIX Camasi MHOFOYMCAEHHasA, a Kakasi camas Mano4yMcneHHas?

Kakosbl oco6eHHOCTU Knaccudukaumu npeacraBuTencii
uapcte PacteHmsa v XXuBoTHbIE?

IMapcrso Pacrenus paspgeneHo Ha orgesbl. CYIIECTBYIOT DAa3HEBIE

OTZEeJBI PacTeHWH, CaMbIi MHOIOYNCJIEHHEBIH Cpefy HUX — omdé.i
IToxpoimocemennvie, unu I]eemrdevie. B RKammoMm ormene Tax-
COHBI CONOJYMHEHBI CJIEAYIOIIHIM o00pazoM: KJace — MOPAJOK —
CeMeMCcTBO — pOJ — BHJ.

PaccmotpuTe cxemy knaccupukaumm otgena [MokpbITOCEMEHHbLIe
(puc. 16.2) u ckaxuTe, K KaKOMy LApCTBY, OTAENY, KAaccy, Nopsiaky,
CeMelcTBY, poay OTHOCAT Bua, TionbnaH BubepluTteiiHa.

} Orjten |

HORPBITOCEM LT
y L Kaace | |
OIHOJLONBHDIE | JIBY HOJBHBIE
| Hopsagox |
|‘ JMIUEITBETHLIE ITACTEHOIIBETHLII
J | CemeiicTBO | , ‘
. JIUJIENHBIE ITACJIEHOBDII
: k. l Pog | v 2
| TIOJIBITAH ITACJIIH
/ \ l Bux | / \
[ Tionpnan Tronsman ITacién ITacaén
Bubeprniretina|| Docrepa UEPHBIH CaHaito:
: TOPBLICHI
Puc. 16.2. KnaccupuKanus HeKOTODBIX PACTEHHH — mpefcTaBUTeNel OO

[ToxpeITOCEMEHHBIE

B nmapcree JKHBOTHBEIE TAKCOHBI COMOAUMHEHBI CJIELYIOITHM oOpn

30M: IapCTBO — THI — KJACC — OTPAJ, — CeMeHCTBO — POX — B/l
CaMble M3BECTHBIE THUITLI KUBOTHBIX — ML Xo6pdoevie, & KOTOPOMY

OTHOCAT BCEX IO3BOHOUHBIX, W mun Haenucmowndzue, cpemu 1KoT0
PBIX DaBIMUYAIOT PaKoOOPaSHEIX, MAyKOOODPA3HLIX, HACEKOMBIX.

PaccmoTtpuTe pucyHok 16.3 v BbisicHUTe, K Kakomy TUNY, KNacey,
OoTpsAdy, CeMelcTBy, poay NpPUHaONexuT sug 3asau-6ensik.

Brizenenve pasaMYHBIX TAKCOHOB, MM CHCTEMATHUECKUX IpyIiL,
BHYTPH 1apcTB Pacrenmsa u KHBOTHBIE OPOMCXOAMT HA OCHOBATIMI
OIpeleIEHHBIX IPUSHAKOB, 3HAKOMCTBO ¢ KOTODBIMH IPOHBOUAET 11PN
H3yYeHUN OMOJOTHH B MOCHEAYIOMIMX KJaccax.
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= (b 3aiinn Sas
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Koxue BOIHbIE

Xopaposuie %3 DAIeBEIe
PEIOEL
KocTabIe
PHIOBT

Puc. 16.3. Knaccnpukaiua HeKOTOPHIX npenctraBuTeNeil mapcersa HEEBOTHLIO

Hanuapcrea: Snepusie, oszepusie. IMapcrea: Pacrenwns,
sKusorurre, TI'puber, Baxrepunm. Orger IToxprrTrocemerHEBIO
(IlserxoBele). Tun Xopgoesre. Tun YmeHuCTOHOTHE.

Bonpocbl u 3apanusn

1. ITo xaxoMy NpUSHAKY BCe OPFAHWBMBI AEIAT Ha IBa Hammapcrsa? 2. Pace
npenesuTe OPraHKM3MBI IO PA3HBIM HajUAPCTBAM: JOIIALH, MyXoMop, Oan:
Tepus KHINEYHAd NajouKa, KarTyc. 3. IIpmBemTe NpEMepHl OPrammaMolN
pasHeIx mapcrs. 4. Ilpexanonoskure, mouemy rpubbl goiToe BpeMsA YUSHBIO
GHONOTH OTHOCWJIM K HapcTBy PacreHma.

JlaGopaTopHas padora «O3HaxKoMIeHHE ¢ TIPUHIUIAMHA CHCTEMATHKIN
OPTaHM3MOB» .

dunere nu Bol, JTO,.,

Coryaeio JammniM, HogayaeninniM YUCuniMu, SeMIio HaceJaser 010
[0 TPIIIMOIA PASIHYIILIY ALY eyigects. Onm oOUTanT Ha mopepx
mocrn deman, B rayOunnnix pojax oxeama, ray0oro 1o 3emMudin uon
HowLyxe, YerasoBJaeHno, HallpuMep, YTO OJUH rpaMM IIOUBBI MOMKET (O

[OPIEATE 10 MIJLIMOHA opranusmoB. o ¢ux mop y48HbIe OTKPLIBAIOT
N 1OBBIE BHABL PACTEHMIl, MHBOTHBIX, TPUOOE M MHKPOOPIallHEMON,

ICpynnedmuM KHBOTHLIM — ABJISAETCH
vinnit KUT, uMelomuii maccy Oosee 150 T
i oamny g0 33 M. CUHRHA KHT SBIAET-
(31, BO3MOXKHO, HamuboJjiee KPYIOHBIM KH-
HOTIILIM, KOTOpPOe KOorma-amdo JKKIIO HAa
Hemate,

[{pyrraeiflnee miaogoBoe TEJIO OBLIIO 006-
nnpysxeso B 2010 r. y rpuba ¢ ommoro
it ocrpoBoB Kurada. Ou pactér HA MEPT-
noit aperecune, Ero sec 400-500 kr, Boa-
piner — oxoao 20 Jer.

KpynHelimmyuM 'pacTeHreM COBPeMEH-
HOCTH ABJIAETCHA CEeKBOMA BeuHO3eJEHAS
(puc, 16.4). CaMblii KPYIHBIN 9K3eMILIAD
nmeer BeicoTy 94,9 M u guamerp 8,98 m.

Kpynneiiniein ©OaxrTepmeil saBisercs
Onrepuda HW3 TPYOOBL OPOTeobaKTepuii,
Ona mmeer pasmep 0,75 MM, uTO 1MO3BO-

Puc. 16.4. CexBoiisi nouiio
I5I0T  PAcCMOTPETh €& HeBOOPYMKEHHBIM  senéHas
1UIABOM.

lymaem, uccnenyem, pewlaem

I, BosbmMuTe gBa KOMHATHBIX PACTeHHS ¢ KopHam# (Hanpumep, 0o
I'OHHMIO), CBEXKYIO YIOOPEHHYIO 3€MJI0 AJA I[BETOB, IUCTHILJINDO
BAHHYIO BOAY, IIBETOUHEIH Topmiok, (oToammapar, drTobnl (horo-
rpathupoBaTh ATANbBl HCCIAETOBAHMIA. -

4. lloaroroBsTe pabouee wMmecTo. Jas 2TOro sacrTemTe CTOJ, 1N
xoropom Oyzere paborats. IlocammTe OZHO pacTeHHMe B I'OPIION
co ceeyxell ymoOpeHHO# semnéii. BeiMoiiTe KOPHH BTOPOTO PACTE:
HHS TaK, 4TODBI Ha HHUX He OCTAJIOCH 3eMJIM, H IIOMECTHTE eI'0 Il
KOJIOY ¢ BOJOI.

4. ITlocrasbre 00a pacTeHHs B COJHEYHOE MECTO,



4. Perynsipno noJHBaiTe pacrenue b ropuiie, Jo0nmistiire Jongienyio
WIN Taxylo BOAY pacrenmio B xoube m nabjiojnlite an pocrom o
BHEIIHHMMH H3MEHeHHAMH 000MX pacrenuii n roucnue apyx e
Oenb.

5. Onumure HabnrioZaeMble M3MEHEHHUS V ABYX pacrenuit. Ecrb Jin
B STHUX H3MEHEHHAX pasaimuua?

6. OO0BAcCHHTEe, IIOYEMY BOSHHKJIHN TaKWe W3MEHEHM.

7. OdopMuTe pesyabTaThl HCCJIENOBAHUSA, BEJIeHTe (oTorpadmu, 10l
ounmnTe ux. CrafiTe paGoTy yUHTENIO.

BbiBoabl Mo rnaee
«OpraHnuamsl — TeJia XMBOW NpuUPOLbi»

Knerka — HauMeHbIIAA eIUHNIA KHBOTO, KIETKH DPA3HBLIX Opha-
HM3MOB HMeIOT cxoaHoe cTpoeHEme. B XIX B. oTH OTKpBITHA JIerJin
B OCHOBY KJIETOYHOH TEODPHH, UJIH YYEHHA O KJeTKe.

Y BCexX KIeTOK eCTh KJeTouHas MeMOpaHa, IUTOIIA3MA, OpraHo:
nabl. Pacrenus, KUBOTHBIe, IPUOLI OTHOCAT K HAZUAPCTBY SmepHbIC,
IOTOMY 4YTO B HMX KJIeTKaxX ecTb fAnpo. B xierkax 0akTepuil aapa Her,
U HX OTHOCAT K HaauapcTsy HosaaepHsie.

BonrsmMHECTRO MHOTOKJIETOYHLIX OPraHM3MOB COCTOMT W3 KJIETON,
TKaHei, OpraHoB, CHCTEeM OPraHOB, KOTOPBIE CBA3AHLI MOy coOoi
H OEpYy:Kalolmeil cpefoif, mMeoT ompemenéHHOEe CTPOEHHEe M (PYHKIIUU,

[IposBreHNAMH KHBHeLEeATENLHOCTH OPraHH3MOB SBIAIOTCA IIH-
TaHHe, ObIXaHWe, BbIJEJEHNE, POCT, PA3MHOMEHHWE, Pa3BHTHE, IBU-
JKeHre, PasIpaskUMOCTb.

Bupycbel — HexJeTouHad (popMa KWSHH, BCE BHDYChI — BHYTDPU"
KJIETOUHBLIE NApasHTEl. BHe KIeTOK OHH He JKUBYT.

B rmaccuduranum nmapere Pacrenus, #usoTubie, I'puber mpumer
HAIOT CHIEAYIOINHe TAKCOHBI (CHCTeMATHYEeCKHe TPYHNBI): THI (OTHe),
KJacc, orpan (mopsamok), ceMeiicTBO, POA, BHA.

Tembl pnoknanos, pedepaToB, NpeseHTauuii, NPoOeKToBs

. Hcropus orkpeiTua Kiaetku P. T'vkowm.

. PasmpamuMocTh B JKHBHHM PACTEHMII.

Muyp OZHOKJIETOUHBIX OPraHH3MOB,
Hcropusa kaaccudukralii OpraHu3MOB.
IIponeccr! xu3HEOEATEABLHOCTH OPraHM3MOB,
Bezgecymue GakTepuu,

Bonesnu, BbI3BIBAEMBIE BUPYCAMMU.

e B R Y O

OpraHnamMbl HaxoOsTCs B PasHbIX cpenax obuTaHnsa KU 3aBUCHT OT YOI
BUIA KU3HKM B HUX. Camble MaBHblie YCNOBMA — 3TO CBET, Terio U Bojl
Kpome TOro, opraHuamam HeoOXoAauMbl KMCNoOpom, W nuuia.

lNouemy cBeT M Tenso TaKk BaXXHbl OISl XXU3HU OPraHM3amMoB’?

B xusHE pacTeHH cg8em HUrpaerT oco0yio poJib.

BcnomHuuTe kKakyio. YTo cTtano Obl C XKUMBOTHBIMW, €Cnu Bbl pactel
nepecrtani GOTOCUHTE3NPOBATL?

Ha ¢orocunTes pacxoayerca scero aumb or 0,1 mo 1% unpux
Junedl conmeunoii smeprum. Ho ¢ eé moMoImpio Bce HaszeMHBIC DOCT
1151 €KEerofHO B Ipoiecce (GOTOCHHTe3a 00pasyior oKoso 450 mMipj
nurarenbHelx BemlecTB! Bes c¢Bera pacTeHHUS IOJ0JAIOT.

Hy:xen au cBer »XHUBOTHHIM? CBeT IJIA YKHBOTHBIX — BT0 HeOOX
JIIMOe VCJIOBHE SPUTEJNbHOH opueHTaruu. C IOMOIIBIO 3PEHMs aiilh
JIKMBOTHBIE MOTYT BOCIPHHUMATL LBeT, (GOPMY M pasMepbl IpPejmeTo
OIPeNeNa0T PACCTOAHME OO HHX. OTO IIO3BOJIAET KHBOTHLIM DAl
¢KUBaTh NHINY, pacmosHaBarTh cebe TONOOGHEBIX, CHETHTHL 34 IOSII
[IeM XWUITHHKOB, BBLICMATPHBATL KEPTBY. HECIH MKHBOTHBIE HIMN)
I TOJIHOH TeMHOTE — B HOPax, MeI[epax, 3peHHe yTPauduBaet i
suaveHme. OZHAKO 3Jech eCTh HMCKJaoueHus. Ha Goabmmmx 1yl
OKeaHoB, KyOa He NPOHUKAET COJHeY-
Ll ceer, KHBYT pBIOBI (puc. 17.1)
(0 CBEeTAIMMHICA OopraHamu, Oiaroga-
Sl KOTOPBIM OHM HCIIOJNL3YIOT 3peHHe,
uToBBl HAHMTH COPOIMUed WAH HogMa-
HUTHh TOOBIUY.

JApyruM BamHBIM YCIOBHEM KU3-
M ABIAETCH menJo. Bce mnpoiec-
Chl  JRHBHEeNeATeJbHOCTH  OpraHn3-
MOB — MX POCT, PasBUTHE, PA3MHO-
JHEHHME — BABUCAT OT TeMIepaTyphl.
OcHOBHOH HMCTOYHHMK TeIia Ha 3eM-
jge — Copune. ¥V pacrenuii, Oecrmo- Pue. 17.1. I'myBoxoBojmas plh




AROIOMITIYE  JKADBOTHLRIK, P, SOMITOBORY 1 HPeCMBIRRTONTIY
FOMIEDATY DR TeJn O 18 TEMUICPATY DO O PYHLIOINe  Cpejbl,
MCTHBHOCTL DTHX OPralniMon HOJHOCTLIO GAHNenT 0T BHEITHUY 10
HOPATYPHBIX yeaonuil, BB xoJaoiinoe Bpemst roji 1ponecenl JSuane/il
TOABHOCTH ¥ HUX SaMeJJISIOTCs WM [IPEKPATaioTes coBeeM. ¥ 111
i MJCKOIUTAIONIUX TeMICpATypa Teja IIOCTOAHHO BBICOKA, IOITO
O AKTUBHBL Jaice 3UMOI,

Temmeparypa OKasLIBAET OTPOMHOE BIIMAHNE Ha DPACIpPOCTPANQII
OPIrAHIEMOB,

PaccmoTpute pucyHok 17.2 v nmogymaiTe, TONbLKO W Temnepary
BAMAET HA KOAWYECTBO PacTeHuid B NyCThiHE, TyHAPE, CTenwu.

Jayem opraHvaMam HeoOxopuma Bopa?

B nmobom Opra’Hm3Me BOABI COOEPHHHTCA OYUeHb MHOTO, K 9T0 Ji
0 TOHATH, €CJAM IOCMOTPeTE Ha yYBAAllee pacTeHme. Bodd nyi
S IIpoTeKaHHA BCeX IIPOIIECCOB XMHU3HEeAeATeJIBHOCTH. Y 60JIbII
('t PACTEHHH OHA MOCTYHAET deped KOPHM BMeCTe ¢ PacTBOPEGIIIIL]
MullepaJbHBIMHU BellleCTBAMH M3 IIOYBEHL.

Kak HasblBalOT Takoe nutaHwue pacTeHwuin?

Puc. 17.2. PacreHus B IPHPOLHBIX B0HAX: @ — IYCTHIHA (BepOIIIOMch
KOMIOUKa); 6 — TyHApa (KapamkoBad 6Gepésa); 6 — CrTems (XOBBLIb)

Puc. 17.3. Ia nopormnoe
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B opranmmsm  sHBOTHBLIX  BOJAA  HOCTYIAGT  DRAHBIMIT TIVESIMIL,
JIArymeuy, peidpl B pexax M 03épax, JOMACBLIC UOpHN HOIIOHIAIOT 00
BCeH IIOBEPXHOCTHIO Tesa. JILBBI, THUIPBI, 83e0PLI, KOPOHLI 1 HEKOTOPELIE
APyIHe MKUBOTHBIE MBIOT BOAY (puc., 17.3). A BOT JKyI1, CROPIMONLI,
MeJKHe TPBI3YHBI, MOPCKHE ITHIBI HUKOTAA He IBIOT: OlM HU3BJICKAIOT
BOAY M3 PACTHTENLHOM U KHBOTHOM ITHIIH.

Wcnapasck ¢ IOBEPXHOCTH, BOKA IIOMOTAET OXJAMIATL PACTEHU
M JKMBOTHBIX B Kapy. ¥ pacTeHHH Boza ydYacTBYeT B BO3IYIIHOM
OUTaHHK — (oTocuHTe3e. HeKOTOphIe pacTeHHs pacCelsioTesS ¢ IOMO*
mpio Bogel. Hy u KoHeUHO e, AJd MHOTHX OPTAHHBMOB BOJA — BIO
cpema obHuTaHUA, 6e3 KOTOPOH HEeBO3ZMOMIHA HX JKH3HD.

Mouemy Kucnopon v nuwa OOMKHbI ObiTh B cpege obutaHun?

Bes Boger HeT KH3HM, HO M KUCAOPOD KHUSHEHHO HEOOXOIUM.
BenmomauTe, uro agpIxaHme — 5TO 0COGBIM IIPOIECC, B pPe3yaIbTas
Te KOTOPOr'O0 BBICBOOOMKAAETCA JSHEpPrud, HeoOXomuMas JIS SKMSHIU,
OpranusMoB, KOTOPBIE MOTYT OGXOAMTHLCS 0e3 KHCJopoza, Ha 3eMie
HeMHOTO0. CyXOIyTHEIE OPraHM3Mbl IBIIIAT KHCJIOPOIOM BO3AYyXa, 00U:
TATEJH BOJOEMOB IBIMIAT KMCJIOPOLOM, PACTBOPEHHLIM B BOIE.

ITiwa — oZHO K3 BAMKHBIX YCJIOBHIN KH3HM OpPraHHU3MOB,
Pacmumenvrnoidnvie HcuB0MHbLIe He NPOKHUBYT 0e3 pacTeHHH,
naomosiOHbie — 0e3 IPYIUX JKUBOTHBIX, KOTODPHIMH OHH IIHTAIOTCH,

MHO{eCTBO TpHUOOB 1 GakTepuit — 0ea NMUTATEILHEIX BEIECTB B IIOUBE,
B ornnune or KHBOTHEIX, I'DHOOB M GOJNBIIMHCTBA GarTepHii pace
TEHMA II0JYy4aroT IHTATe/JbHEIE BEIlecTBA B IIPOIlecCe BO3AVIIIHOIO I
MUHEDaJBEHOTO MUTAHMSI.
Tarum ofpasoM, :KMBHL J1060r0 opraHusMa B J0OGOH cpexe o6u-
TaHUA O00EeCHeYnBaeTcs PasHOOOPASHBIMH YCIOBUSMIL.

Cser. Temnmo. Bopma, Kwucmopoz. Iluma. PacrurelbHOAZHBIE
HuBOTHEIE. [InoTOsAAHEIE MMBOTHLIE.

Boripochkl 1 3agaHus

1. IToueMy OpH OTCYTCTBUM CBETA JKU3HL DACTEHHI CTAHOBHTCH HEBO3MOJ(-
HOM? 2. HiA wero pacreHMAM H KHBOTHBIM HeoOxomumo temno? 3. Kan
pasHble OPraHM3MBI PEarHpyIOT Ha H3MeHEHHe TeMIepPaTyphl OKPYKAoIeh
cpenei? 4. Ilpmaymaiite, Kax MOKHO HMSMEDUTH KOJHMYECTBO BOALI B pacre-
HUH, HampuMep B cajgare. 5. IloueMy HeKOTOpLIe JKHMBOTHEIE He NBLIOT BOAY?

IlpaxkTuyeckaa pabGora «lIsMepeHHEe OCBELEHHOCTH, TeMIEpPaTyphl
M BIAMKHOCTH BO3JYXa B IOMEINEHNH C KOMHATHBIME PACTEHHSIMH».

nsl 0N

BoG, Yo OKPYARaoT Ko Oprafmam m oKaauBaeT Ha Hero onpoy
ABHHOE BOSAGUCTHNG, HAALIBAIOT CPEAoH 0OuTaNmS,

Kakmne cpepbl o6MTaHnsn 0OCBOMAN OPraHU3Mbl?

OpramusMel OCBOMJIN OCHOBHBIE CPeAbl O0OMTAHHA: BOJHYIO, 1A
HO-BOBAYIIAYI0 W pouneHuyrn (pue. 18.1), xpome TOro, HEKOTOD
JCMBYT TOJBKO BHYTPH APYIUX OPraHM3MOB.

Cpeyiii OpraHusMoOB €CTh TaK¥e, KTO ITOCTOSHHO JKHBET B O/
cpee, a ecTh Te, KTO €8 MeHseT. PvIOBI JKHBYT TOJBKO B BOJII
cpege, DOMKAEBLIE UepPBH TOJBKO B IIOYBEHHON, OOJNLIITHHCTRO 17
(1 MJAEKOMUTANIIHNX — TOJBKO B HABEMHO-BO3XYIIHOMH.

Ho Bor marymkm ma aumumHOuHOE cTrammu (FOJOBACTHRKA) JICHT
It BOOHOHM cpene, a HA B3POCJOH — M B BOAE, M B HABEMHO-BOUJLY
1o cpege. JIMYMHKN MANCKHX JKYKOB OBHTAIOT B IIOUBEHHOIT €O,
Il B3POCJBIE XYKHM — B Ha3eMHO-BO3AyIIHOM. [epeBbs, rycrapiiii
''PABBI MOCTOAHHO 3aHMMAIOT HABEMHO-BOSAVIIIHYIO M IIOUBEHHYIO PO/l

BCNOMHUTE, Kak OHW WCMOMb3YIOT 9TU Cpensl AA8 CBOEN XKWatn,

Puc, 18.1. Cpeasl oburaHud OPraHusMOB: d -— BoAHaa; 0 — HAGCM
BOBAYIIIA; 6 — IIOYBEHHASA; 2 — BHYTPHOPTAHHMIMEIHAL



[Tapasuruueckue opranusmnl o6UTAIOT 1O BV TRHOP A OMeTTIToN
cpefe — TeJlaX APYrUX OPralusMoB.

KakoBbl 0COGeHHOCTU pasnuuHbIX cpen oGuTaHun?

WsBectHO, uTO OKOMO 2/3 MOBEPXHOCTH 3eMJIH IOKPLITLI BOIOMH.
B ocmoBHOM 5TO coméHas BoAa OKeaHOB u Mopeil, a BoOT IpecHOU
BOJBI PeK, 08€p m Gomor Ha 3emuie o4eHb Maio. 110 CPABHEHWIO ¢ BO3-
AYIOHON cpenoil oburanusa, 660Has cpedd oueHb LIOTHAS, B Hell HAa-
MHOTO MeHBbIe KHCJIOPOZa, OHA ILIOXO IPOIYCKAeT COJMHEUHBIH CBeT,
ocobeHHO Ha ray6mHax. Ilo »THM NpUYMHAM KH3HL B BOOHOHM cpeje
COCPEeIOTOYEeHa B OCHOBHOM B BEDPXHEM CJIOE.

W3-3a m0x0#l OCBEIIEHHOCTH DACTEHHA OBUTAIOT OIILKE K IOBREpPX-
Hoct BOZBI. Ho KMEBOTHBIE HACENAIOT BCIO MHOTOMETDPOBYIO TOJIILY
oxeanoB. Haubomee maoTHO HaceseHn! BOABI XOJIOZHBIX MOpeii, 1OTO-
My 4TO OHH (OraThl PacTBOPEHHBIM KHCJIOPOAOM. TaM B OrPOMHBIX
KOJMHYeCTBaX IPHCYTCTBYET MIAHKTOH — MeJKHE BOAOPOCIH, PAyKH,
JUYUHKEN. TLDIaHKTOH cayskuT numed a8 peld6 ¥ KUTOB.

B Témnoit Boge TpommUecKMX Mopel KHcaopoga Maso. TaM KUSHB
cocpefoToueHa BOMKM3U mMobeperkuil. IMeHHO 3Hech HAXOISTCS GoraTble
KU3HBIO KOpasoBele pudsl (puc. 18.2).

O6wvacHuTe, noyemy B ryGuHax OkeaHOB XWU3Hb GefdHa. Mopckaska:
Hafo BCMOMHUTL MPO YC/0BWUSA, GNaronpusTHbIE ONS XKWU3HW.

Puc. 18.2. Oburarenn kKopalioBoro puda
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WALt 3.

Puc. 18.4. Kpor

Puc. 18.3. Ilonapuas coBa

Ona ra3émmno-6030YuLHoll cpedbl XapaKTeDPHbI HUBKAS 11N
HOCTL W HeGOJBIIAS ILIOTHOCTh, HO BBEICOKOE COJEPIKAHMEe KUCJI0po)
M XOpoIlasd OCBEemEHHOCTh. OJT0 OO0YCJIOBHJIO MHOT000pAasue Cyxoiy’
HBLIX OprammsMoB. HaseMHO-BO3TYIOHAS cpema MMeeT CBOM CJONIOCTI
KOTOPBIX HeT B BogHOU cpeme. IlepBasg — »To HemocTaTOK BOJLI, (i
KOTOPOH, KAK HM3BECTHO, HET JKH3HK. KImé oxHa CHOMKHOCTL il
UHTEeNLHLIe KoJeGaHMA TeMIepaTypbl M BJIAMKHOCTH B TeUCHNC Y10
H B TeueHHe roja. Bce 3HAiOT, Kak B HAMIMX Kpadgx OBIBACT JKApPI
U CYXO JIETOM, Kak HOMKAJIMBO OCEHBIO, KaK XoJogHOo s3umoii. [lo cci
UEeJOBEK MOMKET OLeThCS II0 CeB0HY M VKPBITBCA B AOME, TO OpIali
MBI, YTOOLI BBIKHTH, BBIHYIKZEHBI OPHCIOCAONMBATHCA K HMBMCICHNI
yCJIOBHH, K HEJOCTATKY BOJAbLI B MOPO3 H B Kapy.

Moaoymaiite, kak oHW 310 fenawT (puc. 18.3).

ITéusennana cpedd miaoTHasi, TMOITOMY B HeH JIETKO 3aiiperii
I0TCS KOPHH DPACTeHWH, IIOIVIOIMAIOINNe MHHEePAaIbHBIE COJM M BOJL
OrMHpad, PACTeHHA CO3MAIOT OJATOIPHATHYIO CPely JJLA ITOUBCIIIL
JaKkTepuii, KHU3HELEATEJLHOCTh KOTOPBIX HOPHUBOAHUT K 00Oralmeim
[IOUBLI IleperHoeM. B mouBe Take MXHUBYT JMKHBOTHBIE -— KpPOT
(puc. 18.4), TUUYMHKYM HACEKOMBIX, JOXKIEBble UeDBH.

MNovyemy B MO4YBEHHOW cpedge MO CPABHEHWMIO C HA3eMHO-BO3[RYILIH(
pasHoobpa3ue opraHusamoB Hebonbluoe?

Komy komMdopTHa BHYTpUOpraHM3MeHHas cpepna oGutaHun?

Hcnoabp3oBanne OZHMX OPraHUBMOB JPYTHMH B KAUECTBE CPOJL
obuTaHus — sBJIEHWEe, IMHPOKO pacmpocTpaHénHoe B upupone. Il
HHE OJIIOI0 BHUJA JKUBOTHBIX, TI'PUOOB, pacreHuii, xoropniii e O



ObI Baceyén ApyruMu oprainmsMamm,
W B IEPBYIO OUOpPIL  HapasuramMun
(puc. 18.5).
Brympuopezaniizmernasn cpedd
oueHb KOoMQOPTHA: 3Jech IIOCTOMI
HBIE VCJIOBWMA, MHOrI0O IHIOH, HOT
BparoB. OprasmsMbl Kag Cpejy
obuTaHusg KpoMe IapasuToB (-
TMOJIL3YVIOT M APYTHEe BHUIBI, KOTO

Puc. 18.5. IlapasuTnl momamnmet: PbIe IIOJIE3HDI OPTraHHM3MY-XO3AHHY.

K mpumepy, BO B3aNMOBBITOIHLIX
OTHOIIICHMAX ¢ HUM Haxomsarcs Oai
TEepHH, KOTOPLIe XHBYT B IIHI[eBAPHUTEJILHOM TPAKTE KHBOTHLIX W
IIOMOTanT XO03AMHY IIepeBapuBaThb IIHIITY.

cobaky — OJ0XH

Cpema oOuranms. Bopmas cpena. HazeMHO-BO3LOVIIIHAA Ccpeia.
Tlousennas cpega. BHyTpHopranMsMeHHas cpeza.

/w‘
¥4} Bonpocbl n sapaHus

1. HazosuTe riaBHble YCIAOBHA KHU3HHM OPraHU3MOB Ha 3emie. 2. B raxuy
cpemax O0MTAHUS KHBYT CJeIyIOIIHe OPraHH3MEBI: COJIOBeH, ikaba, BacHION,
noxmenoit uepsnh, KuT? 3. Yem BogHaA cpefa OTIMUYAETCA OT HA3EMHO-BOW
nymuaoii? 4, C KaKMMH TPYIHOCTAMH CTAJKMBAITCH OPTraHU3MBI, ODHTAIONINN
B HA3eMHO-BO3AyIIHOH cpege? 5. B udM ocobeHHOCTL NIOUBEHHOH cpenbl ol
Tauua? 6. Ilouemy roBOpPAT, UTO NAPasWThl HCIOJIBL3YIOT OPraHM3M XO3AMHA
KA «yKIILIONAAL CO CTOJOM» 7

§ 19. NpucnocobneHHOCTbL OPraHU3MoOB
K cpene oburaHus

& Bce opraHvambl XKMBYT B onpenendHHoi cpege ofutaHus KU umelol
pasnuyHble APUCIoOCoBAEHNS K eE YCNOBUAM.

KakoBbl npucnocoGneHusa y OpraHnu3moB
BOAHOW cpenbl oOuUTaHWUA?

Taxne NPHCIOCOOJEHHNA MOMKHO HAOMI0aTh Y O3EPHBIX pPacTeHMHIl,
Ha moBepxHOCTH BOJABI IJIABAET psicka ManeHskas (pme. 19.1, a),
pasMep KoTopoili He mpesbimiaer 1 cm. Pacrenme cocTouT m3 3eJi
HOM OKPYIJIOH ILIACTHHBI C BO3AYINHBIMM TOJOCTAMH XU TOHEHBKOIO

I'ue, 19.1. OsépHBIe pacTeHHA: @ — pPACKA; 06 — KyOBIIIKA KEITASN

HOPEeINKa, KOTOPBIH IoMoraeT eil COXPAHHUTH YCTOHUYHBOCTL IIPH I
nennu., Ky6ermey cxéartyio (pue. 19.1, 6) Jerxko ysmarh 110 Ky
LM IIIABAIOITHUM JIMCTBAM ¥ KPACHBBIM JKEATHIM IBeTKAM., Mo
HOPEHB KYOBIIIKK, PACIOJOIKEHHBIA B I'DYHTE, CAYMHUT SKOPOM,

Kakne npucnocobneHus y aTuUx pacTeHuidi oauHakoBbie?

Ilpome pacrenmii B BogoéMax MOMKHO BCTPETHTH HACEKOMBIX, Dl
00pPasHBIX, MOJLIIOCKOB, PBIO, 36MHOBOAHBIX M JaKe MJICKOIIMTAIONILT
llce OHH MMEIT CBOM IIPHCIOCOOIeHUA.

Hus nBukeHHA B BOZe HysKHa ofTexaemas dopma tena. [0 of)
JQI0T BCe OBICTPBIE ILJIOBIBI — MKYKH-TUIABYHIBI, DBIOBI, Je/bL(ii
roJieHn, KanbMmapsl (pue. 19.2). CoorsercrByioimee CTPOEHHE KOII
nocredl mIOMOTaeT NePeIBHIKEHHIO B
noje. ¥ JIAryIIeK ecTh IIaBaTeIbHAS
IICPEIOHKA, V PBI0 — IUIABHHKH, 4 ¥
Ti0JieHel — JIacThI.

B Bome MHOTHM MHBOTHBIM MIPH-
KOJAUTCA IBIIATH PACTBOPEHHBIM KHC-
JlopomoM ¢ oMomIbio kabp. OHU ecTh
y ppI0, PAKOB, MOJJIICKOB.

Opraner uyBCTB V BOAHBIX oOpra-
IH3MOB pa3BUTHl no-pasHomy. Ho ma-
Bl TOTO, UTO BOAHAA cpefa MyTHAS, Pne. 19.2. Kaxepmap
MIIOTHE U3 HHUX IJOXO0 BHIAT.

Mogymaiite, kakne npUCnocobneHns K XXU3HWM B BOOAHON cpefe o
y Kanbmapa (puc. 19.2).



B uém ocoGeHHocTU NMpucnocobnedun opranvamMmon
K Ha3eMHO-BO3AylUHOW cpepe?

OpraEusMbl, o0uTAIOIKMEe B HABEMHO-BOJAYIINOI cpeie, HMeIT
CBOM IIPHCIOCOOJIEHHMA. Y KHUBOTHBIX KOHEUHOCTH IHPUCIOCODICHE
K DA3IMUHLIM CII0cO0AM HePeJBUIKEHU: HOISAHBIO, JIABAHBLIO, XOHLOe,
oery, mpepxxam (pme. 19.8). V meramommx — OTHAL, HACEKOMBIX U
JAEeTYyYHX MbINIeHl — KPBIIBbS CAYIKAT [ MOMAETA, & UX TeNo JETKOC.

Ieixaane o6ecHeYHBAOT CIEIUAIbHBIC OPraHbl — TPaxen y Hace:
KOMBIX, IAYKOB U JIETKWE Y 3€MHOBOAHEBIX, IIPECMBLIKAIOMIUXCH, IITHILL

U MIEKONHUTAIOIIMMIX.

Puc. 19.3. OcHOBHBIE CIIOCOOBEI IMEPENBIIKEHNSA KHBOTHBIX B HA3EMHO-BO3AYII-
HoOi cpefe: @ — moMeéT; 6 — XopBOa; 6 — Oer; ¢ — NpBIraHee; 0 — IOI3aHLE;
e — JasaHbe

OcHOBIBIG HPHOHONIARHNA PROTENNR B HRaeM o nouaymnof op
Je OTO! KOPHH, BORCRBANIIHG BOAY He notpkn HPOROASTIEAST CH
TEMA, JOCTABMMIGIINIAN HOAY OF HopHel | jApyram Jactrim POCTer
HPOYHBIC CTOOM, THOAO P HBRIONLIG 1 BRIHOCSIEe K CBeTy JIMCThE

Y1o nomoraer opraHMamMam XXuUTb B no4dse?

TIoxposbl Texa OBUTAIONIUX B IIOUBE JOMKAEBBIX UepPBEil BLIJCJISIK
CJIMBh, IIOSBOJAIIYIO MM CBOGOJHO HPOABHUraThCA B IouBe. Jlnmo
(MI0 TOMOTAIOT M IPOYHBIE IOKPOBKI JHUNHOK HACEKOMBIX. liejin
JKMBOTHBIX €CTH INEPCTh, TO €8 BOPC CBOOOAHO JIOMKHUTCA M BICPEL,
nasan, a Taxske olOmazaer eTOHKOCTBIO K HCTHPAHHIO.

Cpepy IOUBEHHBIX JKHBOTHBRIX (pme. 19.4) memasio Tex, y KO
[leT KOHeYHOCTel WM OHEH KOPOTKMEe, YTOOBI He MeIIaTh JBHINTH
B y3koii mope. KomeunocTu MOTYyT OBITH PACHOIMPEHHBIMH 14 KON
qT00bI PBITH 3eMII0, KaK y MeABeAKN M KpoTa. Teso IMOUBEHHLIX Jil
BOTHBIX JOJIKHO OLITH IEOKHMM, UTOOBI IIPH ABHKEHHH He IeIHITh
3a cBOnbI HOpBHI. OKpacka MHOTHX HOYBEHHBIX JKHBOTHBIX OJI¢/(HsI
cepoBaras, skearoparas, GenoBaras. [asa y HUX pasBUTHL CJabo 1)
BOOOIIE OTCYTCTBYIOT, a OBOHsIHIIE W OcA3aHme, HAobOpOT, OUEHL TO
KHe 11 IO3BOJIAIOT OPHEHTHPOBATHLCSA, HAXONUTH IHILY.

PaccMoTpuTe oBuTaTteneil Nnoyesl M Ha30BWTE WX NPUCNOCOONIEHNs

Puc. 19.4. O6uraTe il TOUYBLI
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Kak npucnocaGnuBaloTcsl XXUBOTHbIE W PACTOHWN
K BHYTPMOPraHM3MEHHOI cpepe obuTanus?

Y }RI/IBO'I‘I-II)IX'Il{l])ll'-ll--i'l'!)li meper-
KO €CTh OpTaubl HPHKPCIICHHI
3YOUMKM, KPIOUKH, NPUCOCKH I
yoep:KaHHA B Teje XozguHa. ¥ HHUX
VOPOIEHHOE CTPOEHHE, OTHOCHTEh"
HOo wHeGoabmme pasMmepsl, O6IIHM
npucHoco0IeHneM I BCeX K"
BOTHHX“HapaBHTOB ABJIAEeTCA ux
MOBBIIIIEHHAA CIOCOOHOCTE K pas-
MHOKeHWN0. B mpupoge BCTPedYamT:
¢s1 M PACTeHHA-TAPA3UTHI, KOTOPHIC
MOIYyUYAIOT BCE HEOOXOZHMOEe IJIs

Puec. 19.5. Pacrenue-napasur JKU3HA HEIOCPE[CTBEHHO U3 TKaHeil
padduesus APHOIBIH apyrux pactenumit (pmc. 19.5).
IIpucmocobieHns.

Bonpockbl 1 3agaHvs

1. Kakue IpHCIOCOBIEHMS MMET OPTaHu3MBbl, 00HTAONINE B BOgHOH cpexe?
2. ey OTJHYAIOTCH IPHCIOCOONEHHA K IePelBMIKEHHIO Y HAZGMHBIX JKHBOT"
upix? 3. Jlokaskure IpUCIIOCOOMTENBHBIH XapaKTep BHEIHMX HPUSHAKOB KPO-
ra. 4. Kaxue ocoGeHHOCTH CTPOEHHsA NMpHoGpend IapasHTHYecKie OpTraHuaMbI?

Jla6opaTopuas padora «BrisiBieHue upHcmocobieHH OpraHuaMoB
K VCJOBHAM PA3HBIX cpej o0mTaHus».

TMpakTuueckas pabora «BriABIeHNe VCJIOBHI, HeOOXOAMMBIX IJIfA
JKUBHU aKBApUYMHBIX DPBIO».

§ 20. Ce30HHbIE U3MEHEHUN
B )XXU3HM OPraHu3sMoB

Bo MHOMMX paiioHax 3emnu YCloBUA JKU3HW B Ha3eMHO-BO3AYLUHOW Ccpe-
ne o6uTaHus B TeYeHWe roga meHsioTcsa. B ymepeHHom nosice, B TOM
yucne B Haweid cTpaHe, TEMNoe SeTo CMeHseTcs XOSIOOHOW 3UMOIA,
a B Tponukax u cybTponMKax AOXANMBbIE CE30HBI CMEHRAITCA 3acylu-
AUBbIMK. [fIMHA CBETOBOr0 AHS TaKXe HernoCTofAHHa — NIeTOM JAHW [INH-
Hble, a 3uMoil — KopoTkue. [lo BCeM 3TuM npuyvHaM onHu ce30Hb!
réaa okasbiBaloTcs Gonee OGnaronpuATHLIMW ONA XU3HW, Hem Apyrie
{pyc. 20.1, 20.2).




Kak opranmambl nepexuvsalor HebnaronpuaTHkio oos0HbLI?
OpI‘aHPIBMbI oﬁﬂa,z;am'r CCI3OHHbLIMIL npucmn'uﬂ.rn'uuu.wu K namMae-

HeHuAM ycnopHHE xusHH. Takr, Aus pacreHHit B yMepoinmom KJIuMarTe
CAMBINl TPYAHBIH CE30H — 3MMa ¢ e€é MOPO3aMM, & B TPOIMUCCKOM I
cyOTPOIINYECKOM KJIMMATE — CYX0e KapKoe JeTo. OKasbiBaeres, dIu

CE30HBI CXOKHM TeM, UTO PACTEeHUAM CTAHOBUTCH HEHNOCTYIIHA BOJA.
B ogmom ciyuae OHa 3aMeps3aeT, B Apyrom — wucnapsercsa. KopHu Te-
DSAIOT BO3MOKHOCTH BCACBIBATH BOAY, M MHOIHE PACTEHUA cOpachIBaion
JUCTBbA, 4TOGBI HE TepPAThL 3alaCEHHYI B JKHBBIX KJETKAX W TKAHAX
BJIATl'Y, HEOOXOAHMMYIO IJIA JKIMBHH.

¥ pacrenmii B 5TH CE30HBI Hpe-
Kparmaerca (GOTOCHHTE3 H AaA 00Jb*
IIHHCTBEA HAaACTyIIaeT IIepHOX IIOKOs.
g KHBOTHBIX HeOJIaronmpuaTHBIC
Ce30HBI TOXKE CJIOMKHBLI HPEMAe BCEero
H3-32 TOr0, UTO HACTyIaeT GecKop-
muna. OgHAKO y HHX €CTh IpPEeuMy-
oecTB0 — OHU OOABHM{HBI. 3Ha‘-IIfI"
TeIbHAA UACTL SKHMBOTHBIX Kak Oyaro
ncuyezaeT N3 HCKOHHBIX MeCT 061/1'1‘3"
HHA. Psja MUBOTHBIX MHTPHPYET B
TEéIAbIe Kpad, a Opyrue MIepeHocAT
OIIacHOE AJA KU3HH BPEMS B COCTOM-
HUH COAYKN MJIH OIENeHeHMs .

K npumepy, nmycreiHHas aBcTpaauiickasa xaba (pme. 20.3) sacymr-
JHBBIM TepuMof IIPOBOAUT, 3apBIBIINCHL B Hope. Ilepen stum oma 3a-
macaeT BOJY B TKAHAX Teja, pasayBasch, KaK MAUHK.

ITpumep AKTHBHOTO MOBENEHHSA JKMBOTHBIX 3WUMON — [IOBEAEHHE
BOJIKOB, KOTOpBIe cOMBAIOTCA B CTAH.

Moyemy 3vMoN BoNkKM cOUMBAIOTCA B CTau, a NEeTOM OBbLIMHO OXOTATCH
nooOMHOYKE WU napamm?

Kakune mameHeHUs1 MPOUCXOAAT BECHOWN?

Becna — »T0 Bpems IpoOY:KIEHHA IIOCHe IIy0OKOro IoKos. Be-
CeHHee TeIli0 TOIMWT JéJ, M B CTBOJAX IePEBLEeB HaUYHHAeTca Oyp-
HOe coKoaBum:KeHme. Ilo gpeBecHHe BBepPX K BETBAM HAIPABIAIOTCS
PacTBOPBLI IHUTATEABHBIX BEI[ECTB, 3A4llACEHHBIE B CTBOJAX H KOPHAX,
HabyxaoT W PacIIyCKAIOTCA ITOUYKH mepeBbeB (puc. 20.4) m KycrapHH-
koB. IloABasiorTes IBeTYIHe TPAaBBI, TAKHE KaK MaTbhb-H-Madexa. Hx
MOJIOAbIE MOOErH IMHUTAITCH BEIleCTBAMM, SANACEHHBIMU B MOA3EMHBIX
opramax. Ilocime TOrec Kak TeMIepaTypa BO3AyXa IOSHHNMETCHA BEIIIE
5 °C, maumHaeTca GBICTPHIH POCT BCeX pacTeHHI.

Pue. 20.3. Arcrpanuiickasa xaba

T —

Puc. 20.4. Pacnycraercsa modkKa KallTaHa KOHCKOTO

JHUBOTHBINE MHD BeCHOH NPOCHIIAETCA [asKe PAHbLIIE, YeM pACT
TeJbHBIA. Bafodex, KOMapoB MOMKHO 3aMEeTHThL, KOTJAA JepeBhLs Ol
croar rosbie. Ho mo-HacroAmeMy BeCHY OTKDPBIBAIOT ITEPEIETHBIC 11T
nbl. B KoHIle ampenA M Hadvaje Mas S THE3MOBAHUA € BUMOI
BOBBPAIIAIOTCSA CKBOPIIBI, I'payy, JACTOYKH, COJOBLH. B KoHIE Mi
Jlec orJialaeTcA IeHWeM ITHI[, M 5TO CBA3AHO ¢ O0PAaBOBAHMEM I14)
CTPOUTENBECTBOM TI'HE3J, BbIBEIEHMEM IITEHILOB.

BecHa BHOCHT MHOTO HM3MEHEHHH M B KH3HB MJIEKOIIMTAIOL[:
JBepu JUHAOT, MEHAIOT TENABIA 3MMHUM MIEPCTHBIH IOKPOB Ha (O
JErKui, JeTHHI. ¥ MHOIMX 3Bepeill BeCHOI IIOABISETCS IIOTOMCTHO

Kak >xu3Hb OpraHM3MOB MEHsieTcsl JieTom?

Jleto — GnarompuATHAS IIOPa IS JKHSHN B HAIITHX HIUPOTHK,
KakoBb! ycnoBusi xusHn netom B CeBepHOM nonywapumn?

JletoM UBeTéT M IIOJOHOCHT GOJBIIMHCTBO pacTeHUH, y Il
AKTHBHO IPOHCXOAUT (POTOCHHTE3, W K OCEHH MHOTOJETHHE pPICTi
HUA HAKAIJIMBAIOT 3AIIACEI IHTATEJBHBIX BEIIECTB. JIETOM IIOJPaCTi
MOJIOZHSK Y 3Bepeif, BCTAaOT Ha KPBLIO HTEHIILI, JHUYHHKH IIPEBpIll
I0TCSA BO B3POCJIBIX HACEKOMBLIX,

Y10 npoucxoauT OCeHbIO?

K xommy iera, a riaaBHbIM 00pasOM OCEHBIO, KMBOTHBIC U DA
TeHHUS HAUMHAIOT I'OTOBHThECA K 3HMe. OCEHBIO JHCTbA PACKPAIIHI
10TCsA ApKUME Kpackamu (puc. 20.5). BoT Kag omuckiBaer 9To BpPOM
1. A. Byaus:

Jlec, TOUHO TepeM pACIHCHOI,
JIunoBeril, 3070TOM, GArpAHBIIA...

T'mapnas IIpHMeTa OCeHH B HAIMX Kpafdx — JIHUCTOIIAal.
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Pue. 20.5. OceHusAs OKpacka JIHCTBEB: ¢ — KISH ILJIATAHOBI,

eBponefcKuit

HBIL; § — Oyt

Pune. 20.6. Ilyts Murpanuy mepensrHoti OTULBI — [OJAPHOH Kpauxy

[ovemMy K anMe napopsi cOpacLIBOT NAc T

JACHBOTHLIO TOMO ToOTOWITeN K auMe, Muorne mruin MUrpHpyi
neomecra ¢ Oosee Oanronpusrriamn yegonusamvn (pue, 20.6). Hewon
PHIC MICKOTETAIONIG i uer B eistary. Llepejr orum oung Mol
O, HAKAIUIBAS U, BIyrT WiIm yerpaupaior cebe yxporrms, |

30X, KTO B SuMOIll nejdéT AKTHBHBIN 00pas JKHMSHK, OTPAIIMIAN
HOJIIEPCTOK M JIEJAI0N 3AIIAchkl KOpMa.,

Cesonsl roga, CesoHHbple IPHCIOCOOJICHN.

Bonpocsl 1 3apaHuda

I. Kakoii cesoH roma HamOosiee HeOIATONPUATEH IJII PACTEHHH yMEDPCIIIO]
iwanmara u nouemy? 2. JloxaskuTe, UTO OCEHB — B5TO MEPHOJ MOJAIOTORILN
sume. 3. IlpuseguTe NpUEMEepHl TOTO, KAK JKMBOTHBIE IIEPEMMHUBAIOT MOPOHHIL
aumbl. 4. OOBACHWTE pPOJb BECEHHETO COKONBHIKEHHSA B JKH3HH JepelL
0. Kaxkme nTHOEBI JKMBYT YV HAC TOJBKO JieTom?

3HaeTe Nnu Bbl, YTO...

VUEHBIMH YCTAHOBJEHO, UTO MHKPOCKOIIMYECKUE
JHMBOTHBIE THUXOXOAKM CIIOCODHBLI BBLIJKHTH B TeUe-
e HEeCKOJBKHX MHHYT IIpH TeMIeparype +151°C
Il Ha TPOTAKEHHM HECKOJbBKHX ITHeHd IpHM TeMmIiepa-
rype —200 °C. TIpu moMelleHHH HX B CICIHAIBHYIO
KAMEepPY BBICOKOTO JABJCHNA, B3allOJHEHHYI0 BOIOI,
v Koropoii maBneHue ObL10 B 6 pas Oojablie, ueM
JlaBIeHre Ha ame Mapwamcroil Bomaguwesl (oxoao 11 Km), 2UBOTIIN
ocrannuchk KUBBL. Taxmm o0paszoM, THXOXOAKH — OJHH Md CAML
BBIHOCIUBEIX JKHUBLIX CYIIECTB HA SeMe.

N3 uncTtopuu Hayku

Anercannp Jleoumposmu mxesckuiti  (1897-—
1964) — pyccxuit yuéurniil, OCHOBOIIOIOKHUK TeJIHO-
OHMOJIOTHH — HAYKH, HU3y4Yaoileidl BINAHNE AKTHB-
nocrn CosHua Ha 3eMHble opranusMel, OH BUEpEEIE
BBEJI B HAYKY IOHATHE «KOCMHUYECKAasa IOroZa», DKC-
IIePHMEeHTAJIbHO YCTAHOBMJ, 4YTO HOHBI BO3Ayxa ad-
(DEKTHBHO OYHINAIOT BO3LYX OT MHKPOOPTAHH3MOB,
BTN, HEHTPaNHU3YIOT ONACHBIE HBJYYEeHHS OT MOHHU-
ropoB. Celiuac ero OTKPBLITHA INMHPOKO IPUMEHSIIOT
B MeIHNIHUHe U B OBITY.

AL JL Yo



Odymaem, uccnenyem, pewaem
B opHOHI HAYYHO-IOIYJIAPHON cTaTbhe OBLIIO HAIMCHT0, WT0 CIHeNhId
(DPYKTH YCKOPAIOT CO3PEBAHHME HE3DENBIX 3eJCHDLIX,

IIpoBepuTe SKCIEPHMEHT, C MOMOINBIO KOTOPOI'0 MOJKIO IOATBEP:
THTH WM ONPOBEPTHYTH 5Ty TUIOTE3Y, B3AB AJA HTOro crejoe sbJo-
KO, [ABa 3eJ6HBIX (GaHaHa, ABA IOJUATHUJIEHOBBIX IIAKeTa.

CrenaliTe BBIBOJ.
Haiinure 00bsCHEHME IIOJYUHBIIMMCH DE3yJIbTaTaM.
Kax Taxoe 3HaHWe MOMKET IIOMOUL Baimedl ceMbe?

BeiOoabl Mo rnase
«OpraHmambl U cpepna oburaHus»

OpranuaMbl OOWUTAIOT B DPaSHBIX Cpeflax: BOAHON, Ha3eMHO-BOY
AyINHOM, IIOYBEHHOM, BHYTpHOpPraHUBMeHHOH. Pasnoobpasue m HHCIO
OPraHM3MOB B OTUX CPEJAX BSaBHCAT OT CTeleHH O0JaronpusiTHOCTH
yeaoBUi oOMTAHMA: CBETA, TEIa, BJard, KHCIOpoAa W IIHIIH.

Jlna HOPMATBHON >KHU3HE[eATEILHOCTH OPTaHM3MAaM HEeOOXOMMMEI
CBET, TEeILTO, BOJA, BO3OYyX, muia. K JKH3HH B PasHBIX CPejax opra-
HU3MBI [0-PasHOMY IIPHCIOCADINBAIOTCH.

IIpucnocobeHus MPOABIAIOTCA B (hopMe M pazmMepax Temna, ero
yacTeil, 0CODEHHOCTAX IPOIIECCOB KHUBHEAeATEJILHOCTH H IIOBeZEHUSI,

Bo MHormx palioHax 3eMJH YCIOBHSA KU3HH B HA3EMHO-BO3QYII
HOH cpefe oOMTAaHHA B TeueHue rofa umsMmensiorcs. Haubomee ciodi
HBIM CEe30HOM II0 YCJIOBUAM OOHMTAHHA B yMEpPEHHOM KJHMaTe sBJder:
¢ 3uMa, a HauboJiee GIATONPUSTHBIME — BecHa u jero. IloaroroBka
OpraHM3MOB K CMeHe BpeMeHM Iofia OPOHCXOJHUT 3aJ0Jr0 A0 HACTYI
JeHusa HeGrarompusTHOTo cesoHa. OpraHM3MBI 001a8a10T CE30HHBIMU
IPHCIOCOBIeHNAME K HM3MEHEHUSM YCIOBHII OKDYKAIOINei cpexbl.

Tembl goknanoB, pedeparoB, npeseHTauuii, NMPoOEKToB

. IIpucrocobieHua pacTeHWH K JKHSHM B Pa3HBIX YCIOBHAX.
TIpucmocoGaeHusl KUBOTHBIX K JKM3HHM B DABHBIX YCJIOBHAX.
T'nyboroBomubie obmTATENN.

Kakme OHH — pACTeHHA-IAPASUTHI?

Kax pacreHns 1 >KHUBOTHLIE BBIKMBAIOT B IyCTHIHE?
VAuBUTENIBLHBIH MHD IIOYB.

Ce30HHDLIC SBJICHUA B JKMBHM PACTEHHM M »KMBOTHBIX HamTeil MecT:
HOCTH.
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Moun _ LLEeCTB¢
PacTenust, xuBoTibie, rprubsl, MUKPOOPraHuaMel He CBOGOAHLI B BLIOOPO

cBoero MecrooGuranmsa. Kaxaplil Bup, >XUBET Tam, rhe Ang ero HopMalib:
HOWM XMU3HEeOEesaTenbHoCTN UMeloTcs GnaronpusaTHble YCnoBuA.

Yro Takoe MpPUpPoaHoe CoolLLEecTBO?

Ha moje mam B Jiecy, Ha GoJoTe MAM B PeKe CHKIaAbIBAETCH coob
1ECTBO PABIMUYHBIX OPraHU3MOB, KOTOPLIE IPHUCITOCO0JIEHBL K OIIPe/Ie
(GHHBIM yeaoBuAM EuSHU., COBOKYIIHOCTH OPraHU3MOB, npucocobIen -
HOIX K VCJIOBHAM JKM3HN HA OIPeAeJEHHON TepPHUTOPHH, BJIMIONIIK
JPYDr Ha Opyra B Ha OKPYKAOIYI0 CpeAy, Ha3bIBAIOT npupoOdHsim
C0O0ULecmaeom.

To, Kaxoe coobmrecTBo copMupyercsa B TOH HIN WHON MeCTI0
ern, ¥ npumepy ayr (pme. 21.1), mec mam GOJOTO, OIPEAEJHCTCSH
VCJIOBHAME CPefbl — OCBEINEHHOCTBIO, BJIAMHOCTEHIO, TeMIIeparypoil,
¢OCTABOM IIOYBBI, peanLed)oM MeCTHOCTH U Ap. B cospaEMm aTHX YCJIO
Bl OpPHMHEMAIOT AKTHBHOE YUacTHe U CaMH OPraHH3MBbL.
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Tak, pacreHust B JHobOM  COOLIECCTIE Comtn T ocobiil MIIKpo

rapMar. B gecy méM Bcerga 6oiee ko oo npox anaino, a mounio,
Haob0pOT, Temyiee, UEM HA OTKPLITON MECTIOCTII, Jooco na ayry, 1o
KPBITOM TOJIBKO TPAaBO#, TeMIepaTypa M BJAIKIOCTL 114 HOBCPXHOCTH

no4YBbl OyAyT Apyrue, TeM Ha ToJoi mouse. MUKPOKJIUMAT CKABHIBA-
€TCsT M Ha BHJOBOM COCTABE DPacTeHul, IKHBOTHBIX, rpubGor, HaCel
IOIHX JaHHOe NPHPOAHOe coolIecTso.

YeM OnarompuATHee yCJOBUS OKpysKamolmeil cpemsl, Tem 6oraue
BHJOBOH COCTAB OPTaHU3MOB IPHPOJHOTO coobinecrea. K npuEMepy,
BH/0BOE DpPas3HOOOpasye TPOIHYECKHX JIeCOB, WX OOTATHIH KIBOTHDBIIN
MWD ¥ IBIIHAA PACTHUTEIBHOCTh HECPABHHUMBI ¢ HACEJICHHEM IIYCTHIHD,

Kak ycTtpoeHbl npupogHbie coobuiectea?

JIroboe coolImecTBO0 BKIOYAET HECKOJIBKO TJIABHLIX BBEHLEN
(puc. 21.2). TIpesxze Bcero sro sHeprus Cosmma u MUHEePAJILHELIO
BeINecTBa IIOYBEBI, BOJAA, KUCJIOPOA U YIVIEKHCJBIA Tas Bosgyxa. Pa-
CTeHHA IIOTJIOIIAIOT BEIeCTBA M DHEPTHIO M B Ipomecce (horocuuTesi
IPOMBBOAAT IHUTATeNbHBIE BerecTsa. Beé MHOrooOpaswe pacTeHHiT Ha-
BBIBAIOT NPOUIEOOUMeNAMU, OHA TPEJCTABIAIOT COBOI CIAEeIYIOTE0
3BEHO IIPHPOAHOTO coobmiecTBa. Tperbe 3BeHO — BCé MHOrOOGPAsHE

Pue. 21.3. IIpomsBoguresn ¥ NOTPe6UTEIN HPHUPOLHOTO cool1ecTsa

OOUTAIOIMX B NPHPOAHOM COODIIECTBE JMKUBOTHBIX, WX HABBIBAIO
nompeoumensamiL.

BcrnomHuTe, Kak NUTAIOTCA KUBOTHLIE, M OGBLACHWTE, MOYEMY WX Til
Ha3bLIBAIOT.

} ‘ " naxonern, mocaennee 3BeHo. K 5TOMy BBeHY OTHOCHT daxTepiu,
MuHeparbEbIe G e rpulBl ¥ HEKOTODHIX XKHBOTHBIX (HATIpUMeED, depBeil). Dru OPraHEn3Mb]
BeIlecTRA, : - OOJYYNIHN HasBaHWe paspyutiimeni.

COJIHEYHAaA dHEePTrua o
MNMoaymaiite, nouyeMy MX Tak Ha3LIBAIOT.

ITpousBopuTenu, mOTPEGUTENN ¥ DASPYIIMTENH B IPHPOLHOM CO00-
1IeCTBe CBA3AHLI MeXXIY COGOii.

Pazpymmurenn
g e e

BHuMmaTensHo paccmoTpuTe prcyHok 21.3 U HA30BUTE MPOU3BOAUTE-
nei U notpebuTenei, KOTopble CBA3aHbl Mexay COoBoi.

Kak uenoBek BnusieT Ha npupogHbie coobuiecTsa?

B poucropmueckue BpeMeHa OZHM W Te e COOGIIECTBA MOIII
CYIIeCTBOBATh HA OAHOM MeCTe B TeUEeHHEe COTeH M THICAY JIeT, eCJIll




TOJBLKO HE HPOUMCKOJAI0 KARMX-TO raracrpoly (ronapon, panogpernii)
MM CYIIECTBEHHBIX MsMeHenuil wiaumara. O (osgmjieinnenM eJoBeri
€ro JeATeJbHOCTh CTajla OKABBIBATL OOJLIIOE BJIMSIIING 11 HPUPOZTLIG
coobmiecTBa. B pesyibTaTe PACIAILIKH BeMelb, BLIpYOK Jecos, Ipo
KJIAJKA JOPOT, CTPOMTEIBLCTEA IOPOAOB MHOTHE MPHPOANLIC COOBINECT
Ba OKABAJINCH YIHETeHHI WM yHuuTOKeHBI. Cerogus Ha 3emie IOUTH
He 0CTAJIOCh HETPOHYTOH MPHPOALI, H BO BCEX CTPaHAX IPHHMMAIOTC
pasHOOGpasHLIE Mepbl, HANpABJICHHbLIE HA €€ COXpaHEHUe.

YTo MOXET cOoenarb Kakablii U3 Hac, 4ToBbl COXpaHuTb NpUpoLy?

BuiEaa B Jecy, I'yiAfas IO JYr'y, Mbl JOJHHBI IIOHHMATH, YUTO HII
JfeMes JIMIIb TOCTEM B UYIKOM «JIOMe», YTO HEOOXOJMMO COBIIONATH
IpABHIIA TIOBEJEHH, MPUHATHIE B STOM <JOMe», UT0OBI He HaBpexuth
ero «KHIbOAM» H YCIOBUAM HX ODHMTAHHA.

A Kakve npaswna cobniogaere Bbi?

Ipuponsoe coofmectso. IIpouseonurenu. Ilorpebutenu. Paspy:
IIATEIN.

Bonpocbl 1 3apaHusi

1. Yro ramxoe npupozmoe coobmiectso? 2, HasoBure BaskHelinne npusHak
npuponuoro coobitectea. 3. OOBACHHTE TEPMHHLI ¢IPOHM3BOLUTETH», <107
rpebuTenuy, «paspymmTenn». 4. PacupefesuTe opraHu3Mbl IO COOTBETCTBY:
ONAM BBEHBAM NPHPOIHOTO coofinecrea: cloH, GereMoT, TPYTOBHK, COCHU,
knéu. 5. Henonnsys HWurepmer, HaliguTe OpHMepbI, MOKASBIBAIONINE, HAK
yeJIOBEK BJIMSAET HA NPUPOINHBIe COOGIIecTBa.

§ 22. CeaA3n OopraHu3mMosB
B NPUpPOOHbIX coobuiecTBax

HY oauH OpraHWaM B MNPUPOAE He CYLLeCTBYET BHE CBAsel ¢ Opyrumu
opraHuamami. BoT kak Apko onuceiBaeT oty ceasn A. C. TlylkuH:

Opén 6bET cokora, a cokon BLET rycew;
Crpawarcsa LWyKM Kpokoguna;

OT TUrpa rMBHeT BOJK, a KOLIKAa €CT MbILen.
Bcerna wmeeT Bepx Hag cnaBocTuio cuna.

B ceBoux cTMxax nosTt obpaliaeT Hawe BHUMaHWe NWllb Ha OAuH U3 BUOOH
cBsizel — nullesbie. Ho 8Tk cBA3W O4eHb MHOrooGpasHbl.

Haifinure 6monoruuecKye HETOYHOCTH, KOTOPBIE NOIYCTHJ IIOJT.

i

Y10 Takoe nuilienkie cmnan’

Hwwgeaoie canat BIO OCHOBHLIO CHRANH opiraiuoMon, 1Ipu Ko

TOPBIX KAKALI PO I OPrauomM w yerni FLHERL LS SISO

HCTOUHMEKOM AWM JU HocJ e Ly I0ero, otaroanpst NHIEEBLIM  COSIOIM
I IPUPOAHLIX COOOIECCTDHAX DOSHUKACT YOTONUMBLIIT KPYrOBOPOT 1
meers, Yem Gospilie BUJAOB CBASAHBI MENY cofoit, TeM yeroiiunnoo
IPUPOAHOE COODIECTBO.

PaccMOTpUM INHINEBLIE CBASH HA IpUMepe O038PHOTO cOo00mecT:
pa (puc. 22.1). TiaBHBIe IIPOM3BOAWUTENM IIUINHM B 03epe -~ BOJHLIO
[|BETKOBBLIE PACTEHMS M Bogopocan. OCHOBHEIE HOTPEOHTENH — PaCTu:
1eIBHOSIHBIE KUBOTHEIE: pParxooOpasHble, UEPBU, MOJIIOCKH, JIMUMIT
1 HACeKOMBIX, HEKOTOpBIe PbIOLI. ILJIOTOSLHBIE MKUBOTHBIC (XUIMHLIO
PBIOBI, KYKHU-IJIABYHIIBI, JUYMHKH CTPEKOS, JIATYIIKH) TOeHaroT pac:
UTeTBHOSMHBIX KHBOTHBIX, HO CAMM MOIYT CTATh HUIMEH JJis I
lieJb, YaeK, BeIAP. B pesyiabTare TOTO, UTO OJUH M TOT K€ OPIranmim
COYRHAT Ouieil cpasy HEeCKOJbKUM KHBOTHEIM, B 03€pe popMupyeres
CI0KHAA nuUlesds cemb.

Puc. 22.1. Ilumesbie CBA3M B 038pHOM coofIiecTse: 1 — MHKPOCKOIMYO
CKHe pacTeHusa (BoJopockM); 2 — MHUKPOCKONMYECKHE JKHBOTHBIE (paunu)
3 — wnapach; 4 — myka; 5 — Bbifpa; 6 — oa3épHasA JArYIIKA; 7 — crpexosn
§ — womap OOBIKHOBEHHBII; 9 — IaIIA




PaccMOTpUTE PUCYHOK 22.1 1 CKXUTE, KAKNO OpraniiamMil IVTalries
HECKONLKUMK PasHLIMU OpraHu3Mamu,

ITapasumiam — TOMKe CBOEODDPABHDLIC IIHINCHLIC OTHOMICHITN
IMapasuTHdecKuil OpraHusM SKHBET 3a CUET JPYIoro, Haxopuach iy
TPH M HA TIOBEPXHOCTH ero Tena. SIpKmil mpumep NapaguTHueciory
DACTeHN#, PACIPOCTPAHEHHOTO B HAIIei CTpaHe, — ILOBHAMKA. ¥ 106
HeT KODHeH M JIHICThEB, & JKEJITOBATHI HHTEBUIHBIH cTeGenh 00BINA
eTCS BOKDPYP PACTEHHA-X03fAMHA U IIPUKDEIUISeTca K HeMy ¢ IOMOIILI
«IIPECOCOK», BHICACHIBAA H3 DACTEHHA BCe HEOOXOAMMBIE BeIeCTHi,

w7
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Puc. 22.3. Onrpuiedre oxyBaHUMILA
muenoi

Puc. 22.2. IloBuninxa —
pacTeHme-IapasuT

Moyemy noBunmka (puc. 22.2) He MOXEeT nuTaTbCA camocToaTesibHa !

CyLwiecTBYIOT i B3aUMOBbLIrO[4HbIE OTHOLUEHUS
MeXAay pasHbIMU BUAaAMU?

[IpuMepoB 83AUMOEbIZOOHBLX
omHouLtéHLIl MHOKecTBO. Berpe-
YAIOTCA OPraHH3MBI, KOTODBIE MKH-
BYT TOJIBKO B COTPYIHHYECTBE C
apyrumu. Hampumep, rpudsl
IepeBbs IPEeANOYHUTAIOT CeJIHUTHCH
pAZoM APYr C APYTOM: BOJHYII-
KH — ¢ Oepésoii, IOJOCHHOBHUK —
¢ OCHHOM, MacisTa — € COCHOIL.
I'pubHunel rpuboB TeCHO ONJIETA-
10T KOpHH, mOMOTas AepeBbiM yc-
BauBATL MUHEDAJBHBIE BeINecTBa
¥ BOAY W3 IIOYBHI, & CaMH IIOJY-
yaoT U3 KOpPHeH TIOTOBBEIE IIHTA-
rTenbHBle BemecTsa (puc. 22.4).

Pue. 22.4. Ilpumep B3aHMOBBITOJHDLIX
OTHOIIIEeHU

Kak 0 AYMEBSTE, TIHNERY TS 1T YT rrmvmresam o na—aape s ey

YV MUIOPHMX [HROTHOBBIE PROTOHNE GHBASHNS TR KOANT ¢ ITOMI
HILIO  HACCKOMEIN {ri UU Y, HOTODRIE BARMOE  HOJYURIoT oT DRl
POLMIT TOTAPe LB erap W nninily, Hoegase (1o, Tk
MJICKOITTAOION e croconeTnyion |Nl¢‘!|]ll|l"l']lll||l'l|ll|ll COMILLL,

3HaeTe JIK Bbl CULE Kakme-HUOyOb NPUMEpPbl B3aUMOBBLIFOAHBIX OTH
lIEeHWI Medxay pasHbiMK BuaamMu?

Yro TaKkoe KOHKypeHuusa?

Konkypényus (0T 1ar. KOHKYpPPO — CTAIKMBAIOCH) BOBIIILI
MOy OpraHMsMAaME, IPETeHAYIOIMMMH Ha OJUH M TOT JKe PECy]
JJISL JKHBHH, OyOob TO CBer, BoAa, IIHINA, yOeRuIma, HapTHepn |
pasMHOeHno. Tag, BOJKH M JIMCHIBI OXOTATCA HA 3afmen, MHo Iy
HPOM OHH KOHKYPHPYIOT APYT € APYroM: yCIeX OJHOTO O3Hatach i
yellex OPYroro B IOMCKE IMIHIIH.

KouxypeHTHaa Gopbba 4acTo IIPOTEKAET CKPBITHO, HE3AMCTIO
¢roporbl. Hampumep, B Jilecy IepeBbs MOTYT KOHKYPHPOBATL il CIE
(/IO W3 HHUX BHIATDbIBAET GOpbOY M BBIPACTAET BLICOKHMM H CHJILILY
0\ coceiHEee MePeBO OCTABTCA UYaXJIbIM MIIM norubaer.

Kakue ewi@ OTHOLWIEHUN
ObIBAIOT B MPUPOAHOM coollecTee?

KpoMe HasBaHHBIX OTHOIIEHHH MeXJY OPraHm3MaMm B IIpHpo
IIbIX COODIIECTBAX MOTYT CKJIAILIBATECA 1 Apyrue. Hampumep, muor
ITAIBI YCTPAMBAIOT THE3/A HA AePeBRAX U KYCTAPHHUKAX (puc. 22.1
[ [THIIBI DOJYUAIOT OT STOr0 MOJB3Y, e,
i1 DEeB0TACHOCTH BBIBOLA IITEHIIOB, &
JlepeBbAM U KYCTAPHHKaM dT0, Kak
npaBua0, 0es3pasIruyHo.

Kpome Toro, OEpesHAKH CIy-
JKAT CBOEOOPaSHBIMU «ACIAMMY A
eJieit, 3aIHIAA MOJOABIE DACTEHHA
0T OPAMBIX COJHEYHBIX JTyded 1 3a-
mMoposkoB. Co BpeMeHEM MeyJy [e-
PEeBBLAMH BOBHHKAET KOHKYPeHIIHA:
oJb OGroHgeT B pocTe Gepésnl U 3a-
reHsfeT UM COJMHeUHBIH cBer. Tak Ha
MecTe OepesHsaKa BBIPACTAET EJLHUK
(puc. 22.86).

Puc. 22.5. ['He3s10 BOPOHDLI
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Puc. 22.6. ExbHUK

Bo3MOKHEI U TAKHe OTHOIIEHWA: OAWH BHJ TPHUUNHAET BPeL IpPy-
TOMY, HO CaM OT 9TOTO He TIOJyYaeT HY Bpeaa, HH IOJIb3bI. oToT TUI
OTHOIIEHW{I Ualle NPOABIAETCS CPeAH pPacTeHuii, KOrja, HampHMeD,
JlepeBbA 3ATEHSIOT M IOTOMY YIHETAIOT TPABAHUCTYIO DACTHUTENIBHOCTL
oL CBOMMHM KpPOHaMH.

IIumessie cpsasm. Llens nuranus. Ilmmesas cers. IlapasmTmsM.
B3auMOBHITOEHEIE OoTHOMEeHNA. HKOHKYypeHIUA.

Bonpockl 1 3agaHug

1. Kaxue CcBABKM CKIAZBIBAIOTCH B HPHUPOAHBIX coobmecreax? 2. [Ipusepu-
Te IpUMep IHINEBHIX CBA3EH B JECHOM IPHPOJAHOM COOCIIECTBE. 3. Tlouemy
OApasUTU3M CUMTAIOT CBoeoGpasHO# (OpMOH IIHIEBBIX B3AMMOOTHOIIEHMH?
4. Kaxme npemmylecTBa [HalT BHIAM B3aUMOBBITOJHEIE OTHOITEHUA?
5. IToyueMy B ODpHpPOJE BOSHHKAET KOHKYDEHITHS?

IIpakTuueckaa pabora «B3anMOCBA3M MeWJy OpraHusMamMi B IIpH-
PoOmgHOM COOOIIIeCTBE>.

""-:." JIO(‘. Kn“ "".‘"‘.,t.“"' sononinnecTeo

ECAN PACOMOTOBTE KAITY APMPOMAILX 301 niation crpakibl (puc, 23.1),
MOXHO SOKIIOUA T S0 ol arpotnsio Toppuiopun 8. OCHOBHOM Ok
necamu, Jipoanecinimmn coobinecisamMu,

KakoBo anaueHnue neca B XM3HW 4denoBeka?

CraHoBJIeHUe UeJ0BEYeCTBA HMCTOPUYECKU CBASAHO ¢ Jecom, [l
iye JIIooM OGWTATH B JIECHON B30HE M IIOJb30BANUCH €C JIApAN
[109TOMY NOKJOHEHHe Jiecy OBLIO BIIOJIHE €CTECTBEHHDIM.

Mooymaiite, 4To AaBan fieC YenioBeky.

CBoé OTHOILIEHHE K Jecy KaK MecTy TAHH, OIMacHOCTel, KKl ¢i
BOJIY KUBHHI M AOJTOJETHA UENOBEK BHIPAMKAJ] B CKA3KaX, [OCJIO]
1ax, IOTOBOPKAaX, OJHA M3 KOTOPBIX «XOPOIIO B JIECY, Gepern
wpacy!l».
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Puc. 23.1. Kapra npuponusrx 30H Poccuu




Jleca ¢ ux UpOXIAMONH, THIINHON, MIIKUM OUHOIIOHIOM, FApPMOHI:

el BBYKOB U KPACOK, IPUATHBIM BaIaXOM OOJAANIOT CH/LILIM 030"
DOBHTENBHEIM 3(h@derToM, a ODLIEHHE ¢ HUMH MOJO KOI'O OCTAaBISeT
PaBHOAYIITHLIM. Jlec «IIOMHBIH Yypec» MBI 8HAEM 110 Kaprunam, ObLIm-

HaM, CKasKaM, CTHXOTBOPEHHSM.

BenomHute, B Kakux XyLOXECTBEHHbLIX MPOM3BELEHUSIX FOBOPUTCS O
nece, Ha Kakux KapTWHax OH M306paxeéH.

Kakumun OGbiBaloT ApesecHble coobBuiecTsa?

B mavane XX B. poccuiickmii yaéHbIH T'eopruit ®@énoposuu
Mopdsos (1867-1920) Bumepsble ommcan Jec Kax eqMHBIR IPHUPOJL-
HBIH KoMmJexc. Jlec oriuuaerca oT Apyrux COODIIEeCTE TEeM, YTO EI0
DIaBHbIE DACTEHUA — 9TO JlePeBbdA, IIOSTOMY JIECHBIE COOOIEecTBAa HAa-
3BIBAIOT JPEBECHEIMHU. THIBI JeCOB OLPENeNATCs MPeodaafaroniuMu
II0POJaMH JiepeBbeB. B JMCTBEHHBIX Jlecax — 9TO JIMCTBEHHBIE Jepe-
BbA. JlepeBbA € MIHMDPOKUMH IHUCTHAMU — AY0, BYK, JHANA, KIEH —
obpasyor wuporonticmeennvie necd. Ha raprume W. . ITumxuma
«lybopaa poma» (puc. 23.2) MBI BHOMM BEKOBBIE AyOBl ¢ pacKumuc:
TBIMH KPOHAMM, OCBEIéHHEBIE JeTHHM COJHIIEM.

Coscem gpyrue menrwonticmeennwvie aecd, KOTODBIM OTHOCHT
OepesHaKu. Bepéshl — HENPUXOTIMBEIE, CBETOJIOGHBEHIE, pacTyime

Ansce n Oeanx nounpy geponnst, O

HOPBLIMI BACOHII0T Croboe Meera, o
HOM MK TOJOTOM €O BPOMOHOM  PRSBIBatos-
CH O TEHEBBITOCTIRIO XBONILIe pacTennst,

B memnoxaditnviy necax — enbum-
Kax, IHXTOBIMIKNX BCETIA CYMPAaYHo,
TAK KAK COJHCUIILIIT ¢BeT IUIOX0 ITPOHH-

KaerT CKBO3L I'VCThIC KPOHLI. B elbHMKAaX
He TOJBKO TeMHO, HO M OUY€Hb CBIPO.

ITocmoTpuTe, Kak mepegaHa AaTMoO-
chepa enpEUKA Ha Kapruxe .. ITum-
kuHa «[ebpu» (pue. 23.3).

CocHOBBIE, JHCTBEHHHMUHBIE JeCa —
aTO cgemaoxadiinvie Jecd. Buicoxne
KPOHBI COCEH U pPeIKMe KPOHBLI JHCTBEH-
HUI[ ITOYTH He 3aTeHAIOT IOouBYy. B sTHX
JIecax cos3faloTCa COBCEM IpPyTHe YCIo-
BHA [UIA KH3HM U IIOTOMY DpacIipocTpa-
HEHBbI COBCEM ADYIWe DACTeHUs — W€D~ Py, 28.3. . H. HTuwicun,
HMKa, KHCIMIA, OPYCHHKA, TMAIOPOTHH-  Jlebpu
KH, MOMI/KEBEILHUK,

Kakue ycnoBus cospaloTesi B 3TMX fecax?

Kpome IHCTBEHHBIX B XBOMHBIX JIECOB DABIHUAIOT CHMELLAH I i
JleCd, B KOTODBEIX IIPOM3PACTAIOT M Te M JAPYTHe IIOPOALI AEPenLOl,

Y1o Takoe spycel neca?

Hna meca kag gusa IPHPOLHOTO COODINECTBA XAPAKTEPHO APYCIHO
crpoenue (puc. 23.4). Apycet — 3TO0 CBOEOOGPABHBIE «HTANCH JICCHH
Bor xark ux omnucwiBaer M. M. Ilpumseuu: «¥ OTUIL ¥y 3BEepLIo]
B JIeCy €CTb CBOM STaMU: MBILIKH KHUBYT B KODHAX, B CaMOM HUUY
PasHBIE NTHYKY BPOJE COJIOBbA BBIOT CBOM THEBABIIIKH MPAMO HA BCM
Je; OPO3MAbl — eMé IOBLINIe, HA KYCTAPDHUKAX; AYIUIAHbLIE ITHIILI
AATeNI, CHHUYKM, COBbI — eIé MOBHIINe; Ha PasHOH BBICOTE IO CTHO
Ay AepeBa M Ha CaMOM BEPXY CeJATCA XMITHHKM: AcTpeba M OpJibis.

Kakne opraHnambl co3paloT ycnosus ONs NTWL, O KOTOPLIX FOBOPUI
nucarenn?

Brarogapsi spyCHOMY pACIONIOMKEHUI0 PACTEHHA HAMOOIee MOJIII(
HCIONB3YIOT CBeT. JIydille BCeTO APYCHOCTHL BEIPAYKEHA B CMEIIAHHOM




I apyc

II apye *

III sapye

IV sapye

V apyce | Mxu, IHITAfHIKHA

Puc., 23.4. fpycHoe cioskeHHe IIHPOKOJHCTBEHHOIO JIECA

U IIHPOKONHCTBEHHOM Jecax. CaMble BBICOKME JEpeBbs 00pasyioT Iep-
BBl sApyc. Bosee HHBKOpOCIbIE OPOALI (GOPMHPYIOT BTOPOH dApYye.
IMox HEUMM pPaCHOJOMKEHBl KYCTADHUKN M MOJOALIE JePeBb, KOTOPHBIE

00pasyoT TpeTHH APYC — MOANECOK. PasHOOOpasHbIe TPAaBBI OTHOCHT
K 4YeTBEpPTOMYy Apycy. B camMoM HUMKHEM, IATOM SApPYCe — JEeCHOIR
IIOOCTHIIKE — DACTYT MXUW H JTUMIaHHAKHA.

B necy uem HuMKe fpyc, TeM MeHBIIe CBETa, BETPa, HO GOJBLINE
BIaru. Bce BHABI JIeCHBIX OPraHMSMOB 3aHHMAIOT OIPeAeJSHHBIN ApyC,
K YCJOBHAM KOTODPOIC OHH HOPHCIOCOGIeHEL,

B kaknx spycax neca pacTyT HauGonee CBETOMOGMBLIE paCTeHWs,
a B KakWX — TEeHEeRbIHOC/MBLIE?

Taxoro pasHoOOpasms JKHUBOTHBIX, KaK B Jecy, HE BCTPETHIIL
HUrzie. 3AeCh BOAATCA KPYIIHBIE MJIEKONHUTAIONIME — KOCYJ/IH, JIOCH,
KabaHEl, BOJKH, MeBeJu. B [peBecHOM fApyce JKHMBYT AATILI, JPO3-
Abl, CHHUIBI, COBBI, OeJKH, JeTydHe MBIIKM. B JecHOH IONCTHIKE
KpoMe MHOTOYHCJIEHHBIX OaxTepuii, rpuGoB obHTAIOT 3MeH, AIEPHILI,
meiinu. BeckomeuHo pasHOOOpaseH MHpP 0ecIO3BOHOYHBIX Jeca. Jlec
HACeNdT NMayKW, KJaemu, causHEn. Ho Becex mpeBOCXOAAT IO pasHO-
00pasuio ¥ UHMCIEHHOCTH HACEKOMbIe, HACEJAIONIHE BCE APYCHI JIECA.

Bce aTm opraHM3MBI TECHO CBABAHBI MEXIY COGOIi, OJrarogaps
geMy Jieca MOI'YyT CYIIeCTBOBATH MHOTHE COTHM MW TLICHYUM JieT,

°

Jlees pro DoaLiioe GOrreTBo, ROTOROe a0 uayaarh 1 bepoe
OXpuloEa, Snmuroll 1 nociponsBoJCTBOM JICCH GAHIMAIOTCST JIeCHIY

JICCHICET, JICCONOLE 1 0/ JPYIEX Ipodecciil,

Jee. Tluporkonuersenustit mec. MexrkonucrseHubtit gec. Temu
KOHHDLIT sec. CBeTJIOXBOMHBIA gec. CMemraHvbiil jgec. flpyc

Bonpocbl n 3apgaHusa

1. IjnBemguTe mpuMephl DPAasAHYHBEIX JecOoB B Hamell crpame. 2. llow
B eIMMKAaX PacTHUTeJbHBIH IMOKDPOB M3 TPABAHHCTHIX PacTeHHN pasnut i

3. lloib3ysce pucyHKoM 23.4, cocraBere TAOIUILY, PACIPEAENIME CIOAYIOI
pacreins mo ApycaMm: xy0, gmma, Oepésa, oabxa, MOX, IIMIOBINK, IKYIH
HuNa, paA0GKMHa, ocuHa, MaanHaa. 4. PacTeHmaAM xaxoro apyca B OILLICIN

pacipCTPAHEHNH ILJIONOB M CeMsH TOMOTaeT BeTep, a KaKkoro —— HaCeHom
5. Henosrbayss MuTepHeT, BHIACHHTE, IIOYEMY JIeca HAXONSTCH I10J| OX[i

rocy/iPCTEBA.

M3 vctopun Hayku

IlepBble OmBITHL IO PasBeleHMI0 Jeca Ha Pycm cpaBaHbl ¢ MMOI
Ilerpa I. B xomme XVII B. OoH H3Zal yKas O pasBeleHuun Kopihe
HOTIO JIeca, HeoOXOAMMOro [AJS CTPOMTEJIbLCTBA BOEHHLIX Kopaluieil

B XIX B. HauaJoch MAaCCOBO€ pasBejeHHE Jeca Ha MeCTe Tl

JlecHBIE TMOJOCHI BLIPAITHBAIOT AJIS 3aKPEIIeHH IICCKOB, (il
VPOKASA OT CYyXOBEEB, BANEPIKAHHA CHETa U YMEHDLIICHHS NCInpei
JJg IPeXOTBPAINeH POCTA OBPATOB, BALTUTHI JOPOT' OT CHEI{II
mecuéHbIX 3aHocoB (pmHc. 23.5).

Pue, 23.5, Jlecononoent 8 CraBpoIoLCKOM Kpae



BuiGupaem npodgeccuio

JlecHuiywii — CHEIHAINCT 110 JCCHOMY XO3§iicTny, PyRonou
secHHuecTBa. Ha MOIKHOCTH JIECHUUEI'0 HASHAUAIOTCsH JIMI, 1M
[{fe BHICIIEE U CPefHee TeXHMYeCcKoe JIeCHOe 00pasoBaue, MMel
ombIT paboTLI B JIECHOM XO3AMCTBE.

Jlecuuunil BO3TIIABISAET W o0eciiedmBaeT OXPaHy Jiecon O I
POB M He3aKOHHBIX JeficTBmil OpaKOHBEPOB, OPTAHHU3YCT ORI
XUMHUUECKHe CTAHINH, PYKOBOAHT TYIIEHWEM JECHBIX [TON]
OPOBOJHUT PA3BACHUTEIbHBIE MEPOLUPUATHA IIO OXpaHe Jecon
MECTHBIX JKHUTeIeH.

§ 24. CoobuwecTBa, co3paHHble 4eNlOBEeKOM

Bcem XOpOLUO N3BECTHEI Takue CO3[aHHbIe HeﬂOESeKOM COOBLLEGT I, e 24,2, Tloe MOACOMHEYHHKA — MACIMUHOHA KyTbTyDBI
A6/0HeBLI can, NweHudHoe none, BoTaHW4ecknid caf, ropoacKon
3710 MCKYGCTBEHHbIE COOBLLECTEA.
CUei, POBDLI, XPUBAHTEMBI — UYTOOBI AI000BATLCA MMH; BaJlepHany
Paccmorpure pucyHOK 24.1 u ompe- Can nuroropiaenmna dexapersa. CozgaHHble HMeJIOBEKOM macTouIa sl
JeauTe, CKOJIBKO IIPOIEHTOB CYIIH 3aHH- LLien erora — TOMKe HMCKYCCTBeHHBIE cOOOLIecTBa.
MAIOT HCKYCCTBEHHBIe COODIecTRBa. Jlpyrue MCKYyCCTBEHHBIE COOOILIECTBA CIIYIHAT BCTETHUYECKOH 11eJIH,
Ueone cosagT IpeKpacHble KYJLbMmypHble aanduidpmot (OT A,
C kako¥ uensio cosgaloT : gandl semus) — camsl u napru. [lemeBpamu Cag0BO-IIAPKOBOI'0
MCKYCCTBEHHble coobuiecTBa? Henpurogusie Lovveerna MokHO JioGoBarhes B CaHkT-IlerepOypre u Mockse, 10
aemau 34% g .
= . LAMeITBIe IBODITOBEIE aHcaMOJM BIMCAHBI B JKHBOIIHMCHBIE IApitil,
YemoBeK €O3HAET UCKYCCHIBEHHDBLE pant FLHE LBORI P
co66ulecEa B TEPBYIO OUepenb s Ilamusa, i I+ YNVII-XIX BB. pas0duBa/ii peryiApHbIE — (ppaHiry8cKHe Iapiti
i campl SeMILH TOCOI0I (e, 24.8), KOTOpBIE UMEJIH TeOMeTPHIeCKH IPABU/ILHYIO TLIAHUPOBKY
DPAKTHUECKHX Iejeil — BO3JAENBIBAHUA  {yo TIPOMBLILION u
. g 0 4 HOperyJsipable — AHTIHHCKHE IIapKH (puc. 24.4) — mpezncTaBiIsIN
CeNBCKOX03ANCMBEHHBLX KYAbmMYyp H 0BHEKTBI, TPAILLI] :

Cohofl rcar OB 00JIATOPOMKEHHBIM JIec.
Paasmuns OTHX TAPKOB SPKO ONMCAT B CBOEH II0aMe «Canpbi»
Qpnnnysexuit moer Y. Menunb B 1782 r.:

MOJIyUeHUs IIPOJYKTOB IHTAHUA, TeXHU- MarueTPaI N
UECKOr0 ChIphA, KOpMa Aad ckora. BeceM pup. 24.1, Crpyrrypi
M3BECTHBI KYJILTYPHBIE DACTEHHS — 3€D-  pepxHOCTH cymu SeMiil
HOBBIE, OBOINHBIE, IIJIOLOBLIE, HATOTHBIC

u np. HMcryccrBeHHOe COOGIIECTBO, IPeAHASHAYEHHOE JJIA BERIPALI
HUSA OCHOBHOM XJIeOHOH KYJBTYPb! MHIINEHHIIbI, — 9TO IIIEHHTHOC I

OyuH gBJAseT HaM CHMMETPHM 3aKOH.

Magenusi MCKYCCTB B Cajbl NMPUHOCHUT OH.

[loBCcIONY pasMecTHB TO Basbl, TO CKYJBITYDEL,

W3 reomerpuu B3AB crporue (GUIYDEHIL,

JlepeBbsl IIpeBpPaTUT B IUJIWHADPBL 1 ®yOE5I,

B kamansl — pyueiiku. Bce y Hero — pabbI.

Ou — mecmoT, BIACTENIHH, HANMEHHBIH 1 OJIeCTAIMT.
JIpyroii BCé COXPAHUT: Jyra, oBparu, Halllu,
[[puropKM, BNAAMHBLI, HEPOBHOCTEH, KPHBUSHY,
CypTasdg TOCIOMKOM eCcTeCTBEHHOCTH OAHY.

MpuBeauTe MPUMEPbl  APYMNX  GeSbCKOXO3SNCTBEHHBLIX KYJILTYR
COOTBETCTBYIOLMX MM WCKYCCTBEHHbIX GOODLIECTB.

PacTenns BHIpAIUBAIOT M JUIA MHOTHX APYTHX meseit. Haupy
XJIOTYATHIE, J6H BLIPAITHBAIOT IJfA TeXHHIECKHX [eneid — 110
HUS BOJIOKOH, TKaHeW; moxcoaHeuHuK (puc. 24.2), OJIMBKH -
NONYUeHNA IeHHBIX ININEBRIX Maces; JAeKOPaTHBHBIE pacTeriil




Puc. 24.3. [lBopioBo-mapKoBblH aHcamOxs «Opanuenbaym» B IPUTOPO/E
Cauxr-IleTrepOypra

Puc. 24.4. Mapx B Ilasnosere, npuropoge Carrr-IleTepOypra

K kakomy Tuny MapkoB MOXHO OTHECTW napkK OpaHueHbayma "
MaBnoBCcKka, NMpPeacTaBieHHbe Ha pucyHkax 24.3 U 24.47

B mame BpeMs KpacHBBbIe, CO3JaHHBIE UYEIOBEKOM KYJIbLTYPHBIC
sappmadTel oueHb pacupocTpaHeHbl. IIpeskpe BCero aToO 3aciyra
naagmadTHEIX AUlaiiHEPOB — CAJOBBIX APXHTEKTOPOB. Ho m mMHO-
rme OOBIUHLIE JIOOW, CTpeMsch K KpacoTe, 3aHMMAIOTCSI HAa CBOHX
3arOPOAHBIX YYACTKAX JIAHAMAMTHLEIM TU3AHHOM.

'-—f s . | . I S 4

IoYyaemMmy WNOKYOUTERHHEIR BEREREIEETER Faywruessvemm e

Cooanast HORYOOTREMEIE SO eOTER, MBAOREI CTOJIKITYACT € P
JoM Tpyanoerelt, Ouasniovs, Wro Hed fdjuienanero yxoaa o 01
CTPO TEPSIOT 1o cuolioinn, paan KoTopkix Onie co3fanb. Yuiin
HABBIBAIOT OTO He OOl iaoc o cootuecimnad., Haupumep, oc
PErYIIAPHO 110 HOJNBNTL, ¢ YA0OpITh, 1e HPONAJIBIBATE, HE Sl
HATE OT BPEANTEICH U 3aMOPO3KOB PACTEHHUS Oropoja, KOTOPLII 105
ABJISAETCH MCKYCCTBEHHBIM €OODIECTBOM, TO OH 3apacTér COopIstnn
11 ImepecTaHeT OLITH OrOPOJOM. IJTO e IPOMCXOAHUT C JI00BIM UCILY
¢TBEHHBEIM coofmiecTBoM. Takum o0pasoM, AIHUTENBHOE CYIICCTBOBAL
11060TO CO3LAHHOTO 4YeJTOBEKOM COOOIIecTBA HEOOXOMMMO TIHATE/INI
OIIEP:XUBATE, U JeJIAI0T 3TO JIOJAU Da3JIHYHBIX podpeccii.

HckyccTBeHHOE €o00mtecTBO, CenbCKOXO3AMCTBEHHAA KYJILTY]PA
Kyaprypubiii gaHpmadr. HeycToR4HMBOCTE coobImecTsa.

Bonpockl n 3anaHusa

1. Bemesb, HENPHIOZHHIX [AJd BEJNEHHA XO3ANHCTBA, OYEHbL MHOI'O (¢
puc. 24.1). Kax BpI gymaere, 4TO 9TC 34 semar? 2. HasoBuTe BHUIBLI MCI)
CTBEHHBIX COODIIECTB M HeJH WX co3jaHud. 3. Mcmonbays JOMOTHUTEILII)
IaTeparypy u caiiTel MHrepHera, BEIABUTE 0COBEHHOCTH TAaKOT0 MCIY(
BeHHOrO coobmiecrBa, Kax pucosoe moje. 4. IlpurefguTe MPHEMEPHl HARK
paimeit mectHocTH. 5. Jlogu Kaxkux mpodeccuil cosHaloT W MOAAeDIHN
HCKYCCTBeHHBIE coo0iecTBa?

IIpaxkTuueckas: padora «CosgaHme MCKYCCTBEHHOTO coo0IIecTBA
npHuMepe aKBapHyMar.

§ 25. NMpupoaHbie 30HbI 3eMnu
n ux oburarenm

MoeepxHoCTb 3emnu YCNOBHO pasfefieHa Ha obwupHbie TeppUTOpPUN
npupdarsbie 30Hbl. Ona Kaxnon NPUPOOHOA 30HbI XapakTepeH Gt
KNUMaT, pesibed, TWUMbl NOYB, BOAHLIM PEXUM, KOTOpble Onpenensior o
GEHHOCTN PacTUTENBbHOMO WU XWBOTHOFC Mupa. Kaxkgoil npuponHon &
CBOWMCTBEHHLI CBOS idpa v ¢payHa, T. e. onpefenéHHbli Habop BW/
pacTeHnii 1 XUBOTHbIX.




Kakosbl oco6enHocTu ¢gpnopbl u dpaynnl
pPasHbIX NMPUPOLAHLIX 30H?

B myndpe (puc. 25.1) mox TOHKHM CJHOCM HOUILI JCIKHT BETHAN
MEp3JI0Ta, a 3UMa € CHJIBHBIMH MODPOBAMH U CBUPCHILIMI BETPAMU
ATHTCA [0 BOCBMH MeCALEB B rofy. B aTo cyposoe mpemst roza B Tyl
APe TPYNHO HAUTH HNUMy M yOe:KHirme, MOITOMY B/€Ch OOHTAET JINIIL

s

HECKOJIBKO BHOB 3Bepeii. llecnbl m ceBepHBIE OJEHH «OIEBAIOTCS b
K 3HMe IyCTOH IIepCThio, JeMMUHTH CIAcAaoTCA OT XO0J07a, npono: *
Ad SHMY B HOpPax IOA CHeroM. JleroM B TYHZpPE MHUBET MHOMKECTHO ‘

Pue. 25.2. Taiira (a). Pacrenns raiiru: 6 — JHCTBeHHHUIA, 6 GO
2 — MOMKKeBeNbHUK. fHuBOoTHEIE Taiirm: d — OypBIE Mejpejan; ¢ o
coMaxa
OTHIL, HO IOYTH BCe OHU IepedérHbie. DIoOpYy TYHAPDLI COCTATININ
MXH, HH3KOPOCJBIE TPaBbl, KYCTAPDHUKH ¥ JepeBbsa (Hatupumep, Oop
34, MBAa), KOTOPBIE BUMOI IIOJIHOCTHIO YKDLIBAET CHeT.
Taiited (puc. 25.2) — camas GONBIUASA 110 ILTONIALN HPUPOLILE
soHa Poccum. DTo 30HA XBOMHBIX JIECOB — @JIOBBIX, JIMCTHOIIIIIL
=L ; o MHXTOBBIX, COCHOBBIX. SHMOH B Taiire MOMeT OBLITL XOJOMICE, UM
Puc. 25.1. Tynapa (a). JKHBOTHbIe TYHAPB: 6 — JEMMUHT; 6 — cenepHEIlt TyH,r_:pe,u 3aTo Ténn?e BpeMA roja 3Hé‘1.J‘II/ITeJII>HO JUIHHHEe. JdVnnoriin
OeHb; 2 — Tecenl. PacTenmsa Tymape: @ — KapiukoBas 6epésa m JrEmIAll- MHD Taiirm forarbiii m pasHOOOpasHbIH. JlepeBbs M KyCTAPIIIKH Jec
HUKH; € — MOpPOIIKA o0ecIeunBaOT HUILel U YOEIRHUIIEM MHOMKECTBO ODHTaATeeil,




Puc. 25.3. Crens BecHoit

HazoBnTe 0COGEHHOCTY XBOMHbIX JIECOB M MepevyucnnTe XMBOTHLIX,
KOTOpbIE B HWUX OBUTAIOT.

30Ha CHMEWLAHHBIX U UWLUPOKOAUCINEEHHbLYX J1eCO6 TeUT er
I07KHee, 31eck OoJbille Telaa, PACTYT JHUCTONAJHBIE AEPEBbA, a JOeCH
HMEeIOT MHOI'0 SpPYCOB.

SoHa cmenéii (puc. 25.3) npeacraBager coboit paBHHHY, mopoe:
HIyI0 B OCHOBHOM TPABAHHUCTOH PACTHUTENBHOCTBLIO. 37eCh KAPKOE I
SaCyILINBOE JIETO M MAJIOCHEKHAT MOPO3HAS BHMMA C CHJILHBIM BETDOM
u merenamMu. K TakmM ycenoBHAM cyMenu NpHCHOCOGHTLCS 3acyxo
VCTOHYMEEIE TPAaBRI — KOBBLIH, TOJBIHH, a AEPEBBAM 3IECh He XBATAO!
Braru. liperymieit crens OwnlBaeT JUIIL KOPOTKOE BpeMA — BECHOI,
HOKa IOYBAa IPOIMHTAHA TaJbiMH Bojamu, Cremb MOKeT IPOKOPMUTIL
Gonpinme craja KONBITHBIX, MHOMECTBO IDBISYHOB, HACEKOMBIX, Dl
HOOOpA3HBIX 3MeH W AMepHi.

ITyemeinu — cambie KapKue W IPH 9TOM 0e3BOgHEIE MecTa Hi
3emie. B HEKOTOPBIX IYCTHIHAX HOMIW He Beimagaior rogamu! Tem
He MeHee WX O0OHTATEeNN CMOIIHN HPHCIOCOOUTHCA W K TAKHM cypo
BEIM YCJOBUSAM. Y IYCTLIHHBIX PACTEHWIH MeNKWe JHCTb HeIapsion
MaJIio BJIATH, OHM YacTO IIOKPBITHI BOCKOBBIM Hauérom. Bomee xpyil
HBIE JHCTBA HMEIOT JIMINbL PACTEHHSA C OUYEHb [JIUHHLIMH KOPHIMHU,
CIIOCOOHBEIMH JOTAHYTHCA O TOA3€MHBIX BOJ.

Kakaa MoxeT OblTh CBA3b MeXAy pasmMepaMmu aTux OpraHoe?

ITpucnocabnupasich K HeXBaTKe BOAbI, HEKOTODHIE pacTeHusa 3aii
CaloT e€é B COUHBIX CTeOMAX (KAKTYChl, MOJOUAH) WIH JHCThIAX (ara-
BbI, an0d). JKuBOTHBIE BBIKHBAIOT B YCIOBUAX NYCTHIHH, npsaaacs on
AHEBHOI JKapbl B HOPaX, MHOTHE BeAyT HOUHOH 06pas JKHUBHU M /a0
BIIAZAIOT B CIAYKY B CaMOe JKApPKOe BpeMsA Toja.

Pue. 25.4. Tponuvecknii go:xieBoil Jec

Tponuuecrue dodcdesvie necd (puc. 25.4) pacTyr TONBLKO 10
49U 9KBaTOpa, Ije KPYIVIBIH roj OUeHb TEIUIO W BJIAMKHO. COMIKIYTI
I{POHBI OTPOMHBIX JepeBbeB 00pasyioT MOJIOr, He MPOIyCKAIonimil ¢o
IeuHblif cBeT. VIMeHHO B mOJIOTe COCPENOTOMEHA JKH3HBL OO0MTATC
raxux JjgecoB. Tam, BBICOKO HaAL 3eMJIEH, MKHBYT HE TOJLKO 1Tl
1 HACEKOMbIe, HO U MHOTHE MJEKOIHTAIOIHNe, JIATYIIIKN, SIepil
u 3mMeu. B sToii mpupojnHO# 30He — camoe GOJbIIOe PasnooGpni
JKHBOTHBIX H PACTeHWH Ha 3emJie.

YTo Takoe npupoaHbIi naHgwadgpT?

OTHOCHTENHHO OZHOPOAHBIN YUACTOK MPHPOLHON B30HBI, KOTO[I
He mojpeprajica HM3MeHEHWAM II0J BIMAHNEM AeATeJbHOCTH UeJIONC]
I XapakTepusyeTcs ONpefeléHHBIM peiabed)OM, THIOM [OUB, DACT
TeIbHOCTH, Ha3BLIBAT NPUPGOHBLIM JAHOULAPHMOM.

Rampapiit npupomssiil maHamadr umeer csoio ucropuio., Haip
Mep, TaéHBIH JanamadT eBpomedickoil wactu Poccuu (pue. 2b,
chopMupoBanca HOJ BO3JeHCTBUEM OJMeNEHEeHUA, OXBATHBIICIO |V
TePPUTOPUI0 MUJLIKMOHBI JIeT Hasaj. BHTaBOIMICS ¢ cenepa Jiejll
[MOCTEIIEHHO B TeUeHHe IJIHUTEeIbHOTO BPEMEHM PaspyIinal IOpiLie I
pPOABI B IIePeMeIna] HX, B Pel3yabTaTe dero o0pas’soBaJiUCh XOJMu
suaguael. llocie TOro Kak JIETHHK pacTasy, HA XOJIMAX BLIPOQ)
XBOMHEIE Jleca, & BIAAHHBI IIPEBPATHJMCL B 03Epa.

IIpuposnele maggmadTel HeoOxozumo Oepeun, Kaskaniii wa 1
HMeeT CBOIl MHAMBHAYAIBHBIH O0GMHUK W I0-croeMy npexpacen, [l



Pue. 25.5. Taémusiii ganmmadT

X H3YYEeHHs M COXPAHEHHA CO3LAI0OTCA BAMOBENHMKH M HAIMOHAJI:
wrle napxu. IIpupoxsele maiama@Tel — JTO JIYYIIee MeCTO OTIbIXI
M O3J0POBJEHHS YeJOBeKa, OCOOSHHO KUTeJell KPYIHBLIX TOPOJOB.

IIpuponubie 30HBI: TYHAPA, Talra, CMENIAHHEBIA Jec, IIHMPOKOIHNCT-
BeHHBII Jiec, CTelM, IIYCTHIHM, TPONWYECKHEe OKIAeBBIE JIeCH,
dropa. Layua. Ipuposusiil gapmgmadT.

Bonpock! n 3apaHusa

1. HazoBuTe xapalxTepHble IJa Halledl cTpaHLl NMPUPOAHBE 30HEL. 2. Kau
npucnocabiuBaloTca PACTeHUS K HENOCTATKY BOILI B IyeThlHe? 3. OO0mLscun:
Te, [I0YeMYy CTellb IBETET TONLKO BecHOM. 4. Iloyemy B TpoIHYecKHUX TOIKJC-
BBHIX Jiecax camoe OonbItoe pasHooOpasme opramusmoe? 5. YeMm KyJInTYPHBIQ
JaHIA(DTEL OTIUYAIOTCA OT NPUPOLHBIX?

3HaeTe nu Bbl, YTO...

Cpenmee 4mucIO HOP MJEKOIHTAIONINX HA OMMH TEKTAp TEPPHUTOPHU
cocTaBJfgeT B JHCTBEHHBIX Jecax oxoxo 1000, B mecocrennm — 7500,
B crenn — 5000, B mycreigax — 1500,

B 1necax BCe pacTHTENbHOANHLIE OPraHH3MBLI B CPEJHEM HCIIOJND-
3y10T okono 10-12% esmerogHoOro IpupocTa pacTeHHH.

B erensx nacyuiMecs MOROTHME MOTYT 0ReanTh 10 TO% moacer
paerenuil, CYIeCTHONHG HEMatn Hpupoiisi stnadrr,

Crutommupie pyOiin Jeca HAHOUAT CopLOaHLI yueph mpupoge. i
HOCCTALOBICHUS OJORKIY Jecon noeie Takofl py6rkn Tpebyerces npu

mepro 100 Jster, a Jocon 1 Kegponoil coennbl i Haapaem Bocroe

Ooyiee 200 Jer. .
Jleca PAsIMUNLIX  1OPOJ| JICPEBLED  HCIAPSIOT B TEYCHHe Jel

¢ 1 ra pasHoe KOJIUCCTHO BOJbII GJIOBBIH — 2240 7, OyropnLiil

2070 v, gy6Gomerii — 1200 T, COCHOBBIH — 470 .

bIBOObI MO rnase «[MpupoaHbie cooowecTaa
OprasusMel, B3auMOAeicTBy0Iue APYT € APYTOM M OKPYIRAIONLE
cpenoi, 00pasyioT IpUpPOAHEIe cooliiecTBa. KX CrpyKTypa BIIIOH
OT COJIHEYHYIO DHEPTHI0 M MHHepPAJbHBEIE BeIecTBA IIPOUIBOJHTEIE
(pacTeHus), norpeburesell (PKUBOTHBIE) U paspymmuresaeit (Garropun
rpulnI), 61aromaps KOTOPBIM OCYILIECTBISETCA KPYTOBOPOT BOILECTH
Benyimue CBA3H B IPUPOLHBEIX COOBIIECTBAX — IHUIIEHLIC,
Camble GoraTpie IPHPOZHBIE cOOOIIecTBA — JecHbie, [t Ject
XapaKTepHO ﬁpycﬁoe cTpoeHme, GrarofapsA 4eMy B HHX OOMTACT MIOI
BHIOB OPraHM3MOB: PAaCTeHHI, JKUBOTHBIX, rpubos u Gawrepuil,
JIIsi BEIDAIMBAHUSA MHIEBBIX, TEXHHYECKHX, KOPMOBLIX pacTeiil
JeJOBEeK CO3NAET MCKYCCTBEHHBIe coo0ImecTBa. K HMCKyCCTBEHILIM
001r[ecTBAM OTHOCAT TAKJKe KyJIbTYPHBIE JAHAIIA(TEL, COZMAMILIC /LI
HCTETHUECKNX Teeii. VICKyCCTBeHHbIE COOOIECTBA HEYCTOMUMBLI, 01
Tpe6GyI0T MOCTOAHHONE 3a60THI YeJoBeKa.
Ha Bemie BLIZEIAIOT CAeAyioliEe TPHUPOAHBIE BOHBII TYHDY, Th
Iy, CMeIlaHHbIe ¥ LIMPOKOJHCTBEHHbIE Jeca, CTeNH, IyCThIIM, TP
wecKme mOXKueBble jeca. OHU XapaKTePH3YIOTCA OCOOGEHHOCTAMM It/
Marta, pesibeda, IIOYB, BOZHOTO PEXKHMA M CBOeoOpasHeM pPacTHTe/ILil
ro U JKUBOTHOTO Mmpa. JJIf KakJoil IPHUPOLHOM B0HBI XapawTepi
cBOM HpUPOAHEIE JaHgmadrsi, (aopa u dayHa.

Tembl O0KNanos, pedeparos, NpeseHTauuil, NPoexKTon

. IIpupommoe coobuiecTBo.

Brmanme dejoBexKa HA IPHUPOJHEBIE cooOIecTBa.

Coob1iecTBa, CO3JAHHEBIE YEJLOBEKOM.

Oxpana J1ecoB — pejxo obimee.

Ilpodeccur, cBa3aHHBIE C OXPAHOH M BOCIPOMBBEIEHHEeM JICCOr
IIpupojubie JaHfIadTE HaIlei MeCTHOCTH.

Cajono-aprosoe UCKYCCTBO.



Mmaesa 6

XUBAS NPUPOOAA U YEJIOBEK

§ 26. YenoBek — 0OCOOGeHHbIA XUTesb

nnaHeTbl

HanGonee KoMpOPTHLIE YCNOBMA XWU3HW ONS YenoBeKa — 3T0 YUCThIN
BO3Oyx ¢ Temnepatypoi 18-20°C v HeGOMAbLUOH BAAKHOCTLID, YUC-
Taa BOAA, 3A0poBas nuvwa, pasHoobpasHble MPUPOAHbIe naHawadTh
(puc. 26.1).

Yemy cnocoGcecTBoBana
X03fiCTBEHHAA AeATesNIbHOCTbh YeNoBeKka?

Bynyuu pasyMHBIM, 4eJOBeK HAYUUIICA BECTH XO03SiiCIMEeHHYIO

déamenvHoCcmb U NPOU3BOIUTEL BCE HEOOXOAMMOE, UTOOHI 3aNTUTUTE"
cA OT HeOJaronmpHATHBIX KIMMATHYECKMX VCJIOBHH. XoamiicTBeHHAs
AEATEeJBHOCTh TIO3BONIHUIA UEJOBEKY DACCENIUTHCA IO BCEMY 3€MHOMY
mIapy, BKJIOYasd caMble XOJOJHBIE CeBepPHBLIe PAiiOHBI U caMbIe Kap-
KHe H 3acylLIuBbie, IOKHEIE,

Pue. 26.1. Yenosex — uyacrh NPUPOJET

Yenonoek OUODOHIIN RUTONL THGT

X(l‘.uil“H!‘I'IH!ll]JyI() HeATeJLHOCTL YCJIONCIE oty peceTu e ¢ on
HAYaJId CBOEro IOoABJIEHHMS HA ILJIAHeTe. ||H dape ueropedgecTnn )
OOYTH HUYEro He IPOU3BOJMJIM, & JUIIL HOTPeOJSIIN pecypon

popuoB cpenbl. OCHOBHBIMH BHIAMH JGSITCILIIOCTH YEJIOBEIKA |
0X0Ta, PHIGONOBCTBO M cobuparenserso. o 1o mepe «napocJiol
YeJIOBEYECTBA er0 3aHATUA CHJILHO BUIOH3MEHUIHCH.

Kak nameHsinocb pacTteHneBoncTBO
OT APEeBHOCTW A0 HalUWX AHEer?

BosHuknosenune semanedénus (pacmenuesddcmaa) cnson
u3obpeTeHueM HeOBXOAMMBIX ODPYAMI TPYAa M IEPeXOioM 1t OCO/L.
00pasy KIBHH. HApeBHue MIOAW HOHAIH, YTO ITHILY MO0 DhLipl
BaTh, KOIZA 3aMETHJIH, 4YTO 3EPHA OT KOJOCHEB, YIAL Il [hiX
IOYBY, IIPOPacTaloT M [AOT HOBble pacreHma (puc. 206.2). Ilo
3ePHOBbIE DACTEHHA — HYMEHb, IIMIEHUIY H IIPOCO -~ JADCHING (e
AeJplbl Havaau BeIpamuBaTbk 10 Twic. ger masaz B Ilepepneit A
IeHTPAJNBHOMR YacTH coBpemenHod Typmuu. MecTomaxoiunenmne o
H OPYTUX 0YaroB JPeBHETO 3eMIeJesHs BBIABHJI poccuiicicnil yul
Huronaii Heanosnu Basiios.

Ceropns semMJezense — 9TO OTPACTBL CENBCKOIO XOusiioTnn, I
pad 3aHHMAaeTCsA BO3JEJNBIBAHMEM MHOMKECTBA KYJLTYPHLIX [T

Lns kakux ueneil yenoBek BbIpaLLUMBAET pacTeHus!?




Ba BBICOKHE YPOMKAHM OTBEUAIOT niponombl, Bo HrOpPOIT NOJOBIHe
XX B. HeoOBIUANHO BBICOKHX YpOMKacn YJIaJoCh JOCTHIILYTh Ouraro
He TONBLKO BLIBEJEHHIO HOBBIX COPTOB DACTEHMIl, HO M IPUMCHCIHIG

XKUMHUECKUX BEIIeCTB: yHOOpeHuii, cpejcTB GOPHOBI ¢ HACEKOMBIMI-HIH
auTeNaMH U copHAxamu. OHAKO M3-3a TOrO, UTO JTH BELIECTBA [aar
CAT OTPOMHBIN Bpen IpHpofe M 3[0POBBLI0 UeJ0BeKa, CeroJH:A BCE wAale
IOpeAJIaTaloT OT HUX OTKasaTbed. B KadecTee yZOOpeHHT IIPUMEeHsoT
HABOB, PONb «3eJEHBIX YIOOpeHMIl» WrpaioT TOPOX, KJEBep, KOTOPLIE
3aIaxXHBa0T B IIOYBY IJiA ODOTAINeHHs NHTATEeJIbHBIMHU BeriecTBAMH,

B mensax 00pbOLI ¢ HACEKOMBIMHK-BPEAUTENAMH Pa3BOAAT HX €CTe:
CTBEHHBLIX BparoB (HaIpHMep, XUIMHBIX KJIOIOB, HAe3THUKOB) WJIH
BBICKMBAIOT PAJOM C APYIUMH KyJIbTYPaMH CHIBHO IaxXHYIIHE pat
TeHHS, TaAKHe Kay JIYK M U9eCHOK.

Kakue BOMpocChbl pelaeT XVUBOTHOBOACTEO?

PasBuETHIO MUBOMH0E0JcHEea TIPeAIecTBOBAJI IIPOIECC OZOMAIIIHN:
BAHUA AUKUX SKHMBOTHBLIX, KOTOPhIE TOHAYANY ABJISIHCH obbeKTaMun
oxoThl. TOpHBIE KO3JBI U 0apaHpl cTalu NpeAKaMy NOMAUIHMX MOPO/
K03 U OBell, Ka0AHBI — JIOMAIIHHX CBHHEIl, ObIKI-TYphI — LOMAIlHHX
KODPOB, JUKMEe JOIIAAY TaplIaHbl — JIOMAalllHUX aomazgeit. C Tex mop
AMKWe JKUBOTHBIE JKMBYT PAKOM C YeJOBEKOM M ABJISAOTCA HCTOUHI
KOM TIMINHU, CHIPb# JJA W3TOTOBJIEHNA OJeiAbl (puc. 26.3). Hexoro"
PHIX $KHBOTHBIX (TAKHX KaK OCJBHI, JNOIIAAM) CTATH HCIOJIL30BATH KaK
TPAHCIOPTHOE CPEJCTBO M TAIVIOBYIO CHIY.

BolLTH OZOMAINHEHBI M HEKOTOpPLIE BUIBI ITHIL, POJOHAYAIBHMIH
MOPOJA, Kyp, YTOK, Iyceli, MHIeEK H JaKe HEKOTOpPbIe peiOB1 (cazan)
1 HacexoMmble (MeIOHOCHBIE ITUENBI, TYTOBBIU MIeTKOIPAL).

Puc. 26.3. CoBpeMeHHBIN XHBOTHOBOAUYECKHUNE KOMILIEKC (a); TNTHLIEBOUECKMH
KoMmmiexc (0)

¥

EREIAA iAW) fiTERTaEmitwe v EE.

KAKUG TNMPOJIYETH "MIWNOREE nunyasrs

Pagnojgoininem SAHUMATOTON o)t pasinix ipoge

S HOTHOBG L, TEPUIenoALL, a0 noin, [)1:16()1!();1,1;!, (RRCGNIR RN

PHHBOTH IR
Ccuil
BOJLL U .

Mouemy nNpPoMbILIIEHHOE MPOU3BOACTBO
co3paéT yenoBeky npobnembi?

s obecredeHnd KOMGMOPTHOH IKHMBHH YEJIOBEKY HEAOCTATOMN
[10YYATh TOJIBKO TPOLYKTHI CElTLCKOTO XKO3AUCTBA. Ou crpout JIOM
(pabpurm, 3aBOIBI, ofycTpauBaeT OTOILIEHUE, BOAOCHABMEHHE, DJICK
pocHaO;KeHHe, IPOKJIAABIBAET JOPOTH, co3madT MAIIMHBI, pPasJntill
»JTeKTPOHHBIE ycTpoiicTBa. IIPOU3BOACTBEHHEIC NPEATIPITINL CCTO/
COCpeﬂOTOqui?I [IpenMYIIecTBeHHO B ropogax. Hemopex nocrponi i
pojia, HO PaspyIINI MHOTHE NDPUPOAHBIE mapgma@Th, M TeIeph

BO3MOMCHOCTE KHMTH B KOMMOPTE OH pacIladmBaeTCd TeM, ‘IO Hhiliyy
IeH TepreTh HIYM, CKY4Y€HHOCTE, ABIIIATE 3aTPA3SHEHHBIM HOBLY XOM
HCIBITBIBATE YCTAJOCTL, TPEBOTY, (QU3MUECKOe M HEepPBHOC HCTOIIGIT

COBpeMEHHBIM JKUTENSAM ILTAHETHI NPHIIIO0 BPEMS COBJAANINTL |
poja, B KOTOPHIX TPOMBIIIIEHHOCTD GymeT BBIBEHEHA 38 MX 1DCACI

B KOTOPBIX MHOI'O IApKOB, €3IfAT HIEKTPOMOOHIIH, IIOCTPOCHLI Dt
rocGeperaroniue LoMa € 3KOHOMHEIM BOJO- H BIEKTPOIIOTPCOIO 1Y
(puc. 26.4).

Puec. 26.4. I'opox Oynymiero




!%ﬁ Aupas npupoaa n uenonok

XozaficrBenHad JedTeNbLHOCTL, IPacrennenogerso.  Hlunnpormos
BOJCTEBO.

Bonpocbkl 1M 3apaHusi

1. Joxraxure, UTO UeJIOBEK — BHTO MIPHPOLHOE cymecrso. 2. Yro moanos
JIMI0 UYejOoBeKY IIHPOKO pacceJHThcA 1o Bcein mmanere? 3. Kaxme suanns
Heo0XoOuMBbl ArpOHOMY, 4T0Obl HOJXYUIaTh BRICOKMe yporkam? 4. Ilpunejpnie
NpUMepHl IPOAYKTOB MNHTAHUA, KOTOPBIE MOJYYAIoT OT KPYIHOTO POIraroro
cxora. 5. CpaBHHUTE HPHPOSHBIM H TOPOACKON JaHANIA(THI.

§ 27. Oxpana XuUBOW npupoabi

3a Bpems cyllecTBOBaHMA XM3HK Ha 3emne (okono 3,8 mnpa net) npesy
CTABUTENIN HEKOTOPbLIX CUCTEMATUYECKUX IPyrin OpraHM3mMos, HacensiBLumng
nAaHeTy, BbIMEPNKW Mo eCTeCTBEHHBIM MpuirMHam. B Hawm AH1 OCHOBHOW
NPUYMHON BbIMWMPAHWA BWOOB CHWTAIOT OEATENIbHOCTh YenoBeka.

Kak nameHanocb BRUsiIHNE 4YesioBeKa
Ha XMBYIO NpUpoay ¢ XO[A0OM MCTOpUKU?

Ham sBuza, YenoBek pasyMHBIN, TOABHJICA Ha 3eMye OKOJIG
40 Teic. Jer Hazax. B mepBoOLITHLIE BpeMeHA HA IIPOTAMKEHHM 'Thi
cadesIeTuil ero BAHAHUE Ha JUBYI0 HPHPOAY OBLIO HE3HATHUTENLILIM,
HOTOMY UTO UHCIEHHOCTH Jiofel ObLiIa HeGOJNBIIOH, a MX OpPYIus
OpuEMUTHBHBIMHA. Ho ecTh MHeHHe, UTO 0X0Ta, 00ecHevMHBAIOIIAs CAMO
CYIIIeCTBOBAHIE UEJNOBEYECTBA, VCKOPMIA BBIMHDPAHHE HEKOTOPLIX
KPYVOHBIX KMBOTHBIX, K TIPUMEPY MaMOHTOB,

Kakve eLwE BO3OEWCTBMA Ha Npupody MOr oOKasbiBaTb ApPeBHWN
YenoBek?

ITocne Toro xax OgaromapA M300PETEHHIO CIOMHBIX OPYAUH uei(
BeK IEPeIrnéN K XO03AMCTBeHHOH TeATeJbHOCTH (CHauala K CKOTOBOJCI
BY M 3eMJEJENHIO, 4 Uepesd BeKA K IIPOMEBILIJIEHHOMY TIPOHM3BOJCTHY),
ero OTPHIIATENbLHOE BANAHNE HA IPUPOAY CTaNO OBICTPO HAPACTATI

Bripyb6ra Jsecos (pmec. 27.1) pagm HZpeBecHHbBI, I8 PaCUMCTIiN
MeCT II0J JOPOTH, TOpOIa, CelbCKOXO3ANCTBEHHBIC YIOUbI, PACIAILILN
MeIWHHBIX CTelel moJ| MarrHu, mocTpoiixa (abpui, BaBOJOB BLIGLIII
JI paspylleHNe eCTECTBeHHBIX MecTOOOHTAHMIT MIIOIMX Oprammamon,
Bosgyx, Bozma Hauamu OBLICTPO 3arpasHaThes, lLiojopojamnie semim
HPEBPAIAINCHE B IMECKH, ILUIOMIAHH JICCOR COKRPRIIINCH, 8a MOCaeL

QXParn KUBon npupoiis

Pue. 27.1. JIeCO\iS.aI‘OTOBRH

HHe CTO JIeT M3-3a SHAYHMTEILHOTO POCTA HACEINeHHA OTPIIATON LI
BO3EMCTBHE UYEJNOBEKA HA NPHUPOAY KATACTPOMHUUECKN BOIPOCIIO,

Yro Takoe rnobGanbHbie 3aKonorudeckue npodnemmvi?

HepasyMHOe, MOTPeGUTEIBCKOE OTHOIIEHHE HEJIOBeINN I¢ 1P
IPHBEJIO K TOMY, UTO BOBHUKJIA yrpos3a [Jf BBLREUBALNI HeH0HON
1 BCEro XHBOTO. Bo BTOpoil mosoBuHe XX B. YUEHBIC GATIONOPIILH
27004NbHBLX IKON02UHLECKUX NpoOaémax deyoBeuecTnin, Jrn ipol
JIeMBI 3aTPATHWBAIOT HAINY [JIAHETY B IIEJIOM, M IIODTOMY MX PRI
JIOJDKHBI 3aHHMATBHCA BCE HAPOJABI M IOCYJapcTsa.

Kak rnobanbHele 3KOAOrMyeckue npobnemMbl CBA3aHbLl G POCTOM ‘i
NEeHHoCcTu HaceneHus 3emnu (puc. 27.2)7 OueHuTe NPorHod nin Gy
ayuee. Kakme npobnemsl MOryT ObITb peLlleHbl, a Kakue OCTiiy o
MJIDA YEeJIOBEK
§ 9 Mmupn ‘2()5{) N
8 8 mapa ¢ 20256 1,
4 6,525 mupx © 2006 1,
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440 1500 r.
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0 400 HOO 1200 1600 2000 2400 rojn
Pue. 27.2, Poer dueaouuoern nncoJienns Seman
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cTenmeHHON sajgaueil desgopeucernn, Paminnainie rocynapersa majalon
3aKOHBL II0 OXpaHe IIPUPOALI M IAKAGLIBAIOT TOX, WKT0 IX Hapylin
er. YeJgoBeK SOMMKEH HAYUUTLCH e TOJALILO ¢ BPeJATh HPHPOAS,
HO M COXPAHATH M BOCCTAHABJMBATEL IHPUPOLILYIO CPELY, PATHTCALID

HFICIIOJIL30BATL €€ OorarcTaa.

CerofgHa pasBUBAIOTCS IPOMEBIILICHHBIE TEXHOJIOIUH, KOTOPLIC 10
IOIYCKAIOT BPEIHBIX BLIGPOCOB, BHEAPAIOTCH «UHCTBIE» HCTOUHMKN
pHepruy (CONMHEUHAs, BETPOBaf), CO3/AIOTCA BBICOKOYPOKANHDBIE COPii
pacTeHmii, MO3BOJSIOIINE OOECIEeYUTh JIIOAEH MIPOAYKTAMH UTAHII
fe3 yBeJaMUeHUA [OCEBHBIX IJIOIajeil.

KakoBbl nyTu coxpaHeHusi 6MONIOrM4eckoro pasHooGpa3un?

BaskHeiimas OCHOBA BJIATOCOCTOAHHA UYejOBeuecTBa B Oyayiem
coxpaHeHne O6uon0zU%ecK0z0 pPA3H000pd3us. B NHINEBBIX CETHX
IPUPOAHBEIX COOGIIECTB YYaCTBYeT MHOKEeCTBO OPraHH3MOB. T'ubedn
najKke OTAENLHBIX BHJOB MOJKET IIPUBECTH K HApYIIeHHIO DaBHONC
cusi B coofImecTBax M UX paspylleHHo0. B yciIoBuaX, KoTja MIO
I'MM BHIaM I'DOSHT BEIMHUDAHNE, HeoﬁXO,n;HMO COXPpPaHHUTh 3amnoBeinie
«OCTPOBKH », HEHADYIIEHHBIE YYaCTKM, Tie OOMTAIOT COKPAILAoInneCsl
B UHCJEHHOCTH BHUOLI PACTEHHII M JKVBOTHBIX.

Ocobo oxpaHseMble Tpupoxubie Teppuropun (coxpaménno OOLIT),
rie OpHPOZHBIe JaHAIMA(TL, PACTEHUS, JKHMBOTHBIE HAXOAITCH 110/
gaimquro 3aKoHAa, CO3JaHBEI BO BCeX CTpaHAaXx. Onua ma HaAUOOICH
apderTuBHEIX (QOPM COXpaHEHIA MUKOH IIPUPOABI — 3AN08EOHUII,
Ha ux TeppUTOPUAX 3aIpeIneHa oxora M Boobmie mofas XO03aHCTBOIl
HAs JeATeNbHOCTh, a IOcelleHye JIOAbMH orpaHmueno. CorpyaHHIN
3aM0BEIHMKOB IIPOBOASAT HAYYHBIE HAONIOJEHHUS 3a ecTecTBeHHLIMI
IPOIECCAMH, MPOUCXOAANINIMU B IPHPOJE, W M3MEHEHHAMH IO/ BJIII
HIIeM XO3fHCTBEHHOI HesTeJbHOCTH dUeJoBeKa, BeayT HPOocBeTHTeNh
cKyio pabory. Ilepseril obhunMaIbHBINR TOCYAaPCTBEHHBIN 3aI0BeHIIN
5 Poccun — Baprysumcku# i — Obl1 cospax B 1916 r.

VaHaiTe, roe HaxoguTca 3TOT 3anoBejHWK WM B CBA3W C yem oH Ol
CO3p2aH.

Cerogusa B Poccum cymecTByer 0Oosiee cTa SalOBEJHUKOB. Onn
pacIIOIOMEHbl B PASHBIX YrOJKaxX Harieid CTPaHbI (pue. 27.3). B aa
TOBeJHMUKAX OXPAHAETCHA DACTHTENBHLIH M KUBOTHBIH MHD.

Hayuondavusie ndpru — papyraa gopma OOIIT. B mHammonall
HBIX IapKax He TOJbKO HAET IPHPO/J0OXPAHHAA M IPOCBETHTE/NIHCHIN
paGora, HO M OPraHW30BaH OTAbIX Jdofiel. CerofHa aKTHBHO DasBuii
eTcAd SKOTYPH3M, KOTOPBIH 4acTo CBA3AH ¢ HAUMOHAJIBHBIMH IApPKAMI,
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Puc. 27.3. Kapra sanoeguuxos Poccun

raxuMu Kag «Jlocmmbrii ocTtpos» B Mockse u MockoBekoli o0uac
«Camapckas Jlyka» Ha Bouare, «¥rpa» B Kamymckoil obuacru,

KpoMe 3alloBeIHHKOB ¥ HANMOHAJIBLHBIX MAPKOB CYILECTHYION
japyrue OOIIT. 9710 BaKABHMKM, NAMATHHUKN IIPHPOJBI.

Y3HaiTe, Kakvme v3 HUX eCTh B Ballel MEeCTHOCTW 1 KakoBa Lol
cO30aHus.

B 1963 r. MemxayHAapOOHBIM COIO30M
OXpAHBl MIPHUPOALI ¥ TMPHPOJHEIX pPECYPCOB
(MCOII) 6pLna magama mepBas KpacHas KHH-
ra. Oma Hassana KpacHoil moToMy, YITO 3TOT

BeT — CHI'HAJ omacHocTH. B Hammell cTpaHe KPACHAY
nepsag KpacHaa KHHra, BKJIOUYABIIAA Del- KHAT'A
KHe BUABLI MHUBOTHBIX ACTeHHH W T n6oB ] "
¥ A » P PE POCCHICKON
ppimga B 1978 1., mw ¢ Tex Hop OoHa Iepe- SEAEPAILIN
uapaérea npuMepso pas B 10 sger. KpacHasa oo

wnura PoccHmu — 5TO OCHOBHOI JAOKYMEHT,
1l OCHOBAHIH KOTOPOTO BCE BXOJAIIHE
et BHABI HAXOAATCS IIOJ 3alUTONH 3aKOHA !
(puc. 27.4). K comxanenuio, sTa 3alliuTa HE Ppye, 27.4. Kpacuas
neerya geldicTBeHHA.

kHura Poccun



7 3paeTe W Bbl KakMe-HUOYOL BULE KUBOTHLIX NI pacronmn |we LI NOLLIECINNG IV BNy s e
KpacHoin KHUru? } HOUTH, BLIPASKI PYcoruil posy 1, Twrien

CoxpaHeHueM O0MOPa3HOOOpA3UA 3aHUMAIOTCH VUGHDBIC-DILOJION e 1o, Wwro MEWTE Bk, HpIPoJN.

OHM HM3Yy4alT CTeleHb BOB)IGZE[CTBKH IIPOMBIIIJICHHBIX IIPOUBBOJACTR He cucon, ne iu-'.l',‘l'ynllll.li"l JIVIK

HA JXUBYIO IPUPOAY, AHAJIUSUPYIOT IIPUYMHEL 3arpA3HENHOCTH CPOJN, B meit ects ayma, B ueit ecrh cnoboja,

paspabaThHIBAI0T MepEl MO WX YCTPAHEHUWIO, CHeNAT 33 BBITTOJIHOTIHOM B meit ecrb J0GOBB, B Heil ecrb sI3BIK.

3aKOHOB 06 oxpdHe npupodvi. Cerofns 5Ta MPOQPECCHA CTAHONITEN

OHOI M3 CaMBIX BOCTPEOOBAHHBIX U BaXKCHBIX. I3 cpoé Bpemsa oubouHBIE IIPEACTABIECHUA O HEMCUCPITNCMOC]
{PUPOJIHBIX PECYPCOB, O BOZMOXNCHOCTH M MPABe yesoBera 1a mx 0o
CDANMUHYIO SKCIIYATAIIMIO IOPOAMIN JO3YHIH: «Yenonen 1|

oGanpHble DKOJOTHUeCKHe TpodaeMbl. Buomormdecroe pasios
obpasiie. 3allOBEJHUK. HanuoHansubli mapk. KpacHasa KHUIA,
OxpaHa IIPUPCIELL.

npupoasl», «Henbssa EpaTh MIJocTell OoT IpUpOAbI, BISITL X
ot — gama sazadaly. CerogHs IPOUCXONHUT IMOCTEIeHHOe MAMCIICH)
OrHOIeHMA ¥ IIPHPOJe Kak K TOMY, HTO He MOMKET OBIThL BAMOIIC]
1 MKAKOH MCKYCCTBEHHOI cpejoi.
ﬁ”&@ Bonpock! U 3apaHnusd
1. [Mouemy uUeTOBEK paspylllaeT ecTeCTBEHIEBIE MeCTa obuTaHuA MHOTHX OpPI'i -
gusmon? 2. JlokaskuTe HeOOXOAWMOCTH COXPAHEHW BIHOJIOTTIUECKOTO PABHO KakoB Obifi KOAEKC APeBHUX nioAewn
obpasusa. 3. IlepeuncanuTe MepEl II0 COXpaHeHWIO JKHBOH NPUPOABL Mo oTHOWEeHUIO K npvlpo.u,e?

CoBpeMeHIbI TeJ0BEK HEBOJIBLHO BO3BPAMIAETCA K TOMY ITOIHIN
A0 IPHPOABI, Kakoe OBLIO Y Jojeil B JAJEKOM HPOIILIOM. [Tan
My/ipble IpefKn YBaXKUTEIbHO 1 GaaroroBefHO OTHOCHJIHMCEH KO BCE
JRIBOMY, obeperans ero H M6, OHE SHAJH, 4YTO caMK ABRJIIOI

Q IIpakTnueckas paGora «IIpaBuia 3arOTOBKU JapoB IPHPOARL>.

- 1y 5 - 1 T=] - z
§ 28. XXu3Hb Kak BesiMkasi 4eHHOCTb CTBIO MDA, KOTODEIH OKDYIKA WX, W
< (‘.'I‘peMI/IJIHCI: KHATH C HUM B TrapMOHUH.
Mb! XWBEM B OrPOMHOM W MPeKpacHoM mMupe. Hawa niaHeTa, Kak ro- Ix OTHOIIEHHe K TPHPOZiE — DTO CBOE-
J('I)},’GOM K?CMM‘-IGCK;IM KOpaﬁﬂb, MYMTCH B MG)KSBGS’I,I.J,HOM ﬂDOCTpaHCTBe. ro poza MOpaﬂbeLﬂl anen,c, AIH CH-
Ha HeceT Ha cebDe OKeaHbl U KOHTWUHEHTD!, HaceneHHble OpFaHVIBMaMM, creMa TPABII ,E[OCTOﬁHOI‘O HOBe/IeHNS,

KOTOPE! BA3aHLl M€ 60 MHOXECTBOM HEBWOUMbBbIX HUTEMN. o
Rbe o g Kpy €o M EGTED SRl KOTOpEIE HOIHEeH coOMI0TaTh KaiKJIbI.

B ocHOBe BCex OpaBUI JICHKHT I10-

Oco3HaéM NI Mbl XPYNKOCTb XU3HU? .
HIMAaHN;e KHUBOTO HaAK BeJIIKOU IIeH-

HOCTH, @ Bpefa IJd JKUBOrO — KaK

Ku3sHEp IpUpPOALI OYEHB XPYIKA, BeMKOTO 3Ja. BoT Kaxoil 3aKOH, CO-

HO OCO3HAHME BTOr0 MPHUXOJHT JUIIb 3BYUHBIA KOIEKCY /[PeBHUX, chopmy-

¢ yrposoii eé morepu. Ilpeacrasienue nupoBan (GpaHIySCKmi mucaremsb A. e

0 BemJe KaK KOCMHYECKOM Kopalie CeHT-DK30NEpH B CBOeH 3HAMEHUTOH

BO3HHKJIO, KOTZa JIOAAM YAAJ0Ch cxasxe «MaseHbEHH npuHID: «ECTH

B3TJIAHYTH Ha SeMJI0 M3 KOocMoca. TaKoe TBEpLOe IIPaBUJIO: BCTAN NOYTPY,

Torga oke OPUIIIO HOHMMAHHE TOTO, yMBLICH, UPUBEN celda B HOPA/OK — H

qro BeMmJIsi — HTO VHHKAJBHAA ILIa- cpasy ke TpHBEJH B MOPANOK CBOIO
HeTa, 4 JKU3HB — e€ IaBHas JOoCTO- nnaneryls (puc. 28.1). Puc. 28.1. Mayenpruil 1p)

nIpuMedaTeJbHOCTD.

S




Mouyemy 3a coxpaHeHue XUanu Ha demne orpevaet KaM iy’

XXI BeX — BeK HeBHIAHHLIX, OICIOMISHOIMY HepeMeT, KOTOpL
Bcé OOJBINE OTPBIBAIOT UEeIOBEKA 0T HPUpoAbl. Ceromist Mbl OKauaIne
samepThl B CTEHAX MCKYCCTBEHHOI'O MHPA: TOPOJAX, KBAPTHPAX, O

cax. TesleBU30PEL, BIEKTPOHHBLIE T'afyKeThl €CTh B KAMMOI ceMbe, i nil
YHCTBHIH BO3AYX, BOJA, THUIIMHA CTAHOBATCA BCE OOJBIICIT PCEIKOCTLIN

MEI Bce NOJDKHLI IOHMMATB, UTO UEJOBEK — 3TO YACTL IIPHPOILI,
IUTHA, ¥ MHEHHEe O PACTYIINel He3aBMCHMOCTH YeJOBEKA OT HpHpOii
meBepHo. Hao6opoT, ¢ XOLOM BPEMEHH 3Ta 3aBHCHMOCTL PactTdér, M

HAIOTCH OUITh ed qopMbl. Tax, ecny paHbIIe UeIOBEK 3aBHUCEJL JIIIL
OT OPUPONHBIX CHJI, TO TEIeph OH IomajaeT B 3aBHCHMOCTL OT TOX
M3MeHeHHni, KOTOpBIe CAM IIPOUBBOAUT B IIPHPOJE.

Ceroguasa JIOOHU 0OpeTAOT OOIIYIO cyALOY depes HM3MeHSAeMYIO NMi
npupony. Ham He00X0ZMMO HAYYHUTBCA UYBCTBOBATL CceOa HICIAMI
ONHOIH CeMbLM, NOHHMMATH, UTO KaMKIBIH UeJOBeK OoTBedaer 3a obiee
Oynyimiee. YPOK M06pOTHI IPEIOAHECET TOT, KTO akKyparTHo 000
HACEKOMOe Ha TPONHHKE, He COPBET IIBETOK, HEe CIOMaeT BeTKy; 101,
KTO IIOBECHUT KOPMYIIKY, IOCAAUT HEpPeBo, yOepér Mycop.

Ba Ku3HL Ha Bemie oTBeuvaer xaxabiii. Hacramo BpeMsa OBITL MY/
peIM. Pasymuoe 1 GepekHoe OTHOLIEHWE K IIPUPOZe, Hamemy o0Iemy
W eIUHCTBEHHOMY JOMY HA IIaHeTe 3eMust, Oiarofgapa KOTOPOMY Mid
TOJNBKO M CYIIECTBYEM, CTOUT Ha «TPEéx kmurax». Ham Hago Hayau1hii
HEHHUTE ‘KUBYIO IIPHUPOLY, 3HATH, YTO OHA CODOH IIPeACTABJIAET M Il
eé¢ Oepeub, JeJATh BCE BO3MOJKHOE AJIA eé COXpPaHeHH.

MopanbHBIfI KOIEKC.

Bonpocbl n 3apgaHust

1. IIpusesuTe IpuMep «HEBMAMMBIX HHTEH», KOTODbIE CBABLIBAIOT OPIaHU3MLI
mamei moamersl. 2. [HoueMy &MsHE Ha 3emmue oueHb Xpyuraz? 3. Hasopuio
[IPABHJIA MOPAJHHOTO KOJEeKea NPEeBHHX [0 OTHOINeHWIO K mpupome. 4. IHoxn
JKHTE, UTO YeJJOBeK HAXOAHUTCA B SABHCHMOCTH OT TeX HM3MeHeHHI, KOTOphLI(
OPOMBBONMT B Impupofe. 5. Kak BEI moMoraere cOXpaHATH KHSHb Ha 3emue!

3HaeTe AW Bbl, YTO...

IlepBbIM GOTAaHWUECKHM cagoM B Poccum OBLI IApCKUil cajy i
MamaitnoBe mon Mocksoii (B Hacrosiuee BpeMa Teppuropus MoCKBBI).
Orryga IIérp I BRIDUCHIBAJS paCTeHHA [JA CBOEro «mapagusa»
Jlermero cagma B Caurr-IlerepOypre.

DKOJIOTH B IIYTKY IIOACYMUTANH, UTO AJA TOTO, YTOOBI IPOKOPMUTL
B TeueHNE TOJZA OLHOTO pebéura BecoM 45 Kr, JOCTATOYHO UETBHIPEX ¢
MOJIOBMHON TeaaT obmumM BecoM B 1085 Kr, a mia HEUX HEOOXO[HMO
20 MJIH pacTeHHIl JIEpHB ¢ O6momaccoi 8,2 T.

i L} |} ¥
Mo neex Tpan BooRodas Mo g Pt Jain M nNinwrun

OCHOBIION  roned  Gores (M AN DOAORIEE BACOJIOITHS BEMHOTO

mapa. Llowr nech pin fpsMepio Ho pripaiignaeTes no A

B POCCHH OCIHONILIC PHCONEIE T AR O/EIres 10y Oanm,

I[lepBBie IHCHLMCITILIC CHEACTIH 00O oxpane UPpUPOABLL OTIHOCITE
ko BpemeHm Iuencroit Pycu. B cpoxe saxomon Slpociana Myjpo
ro Pycckas Ilpasma (XI B.) €cTh CTAThd, Hpe,uycma'rp'xl-x.numm,:m 1n
KagaHMe 34 pABOpeHUe THE3[ AUKUX METOHOCHBIX IIHEJl O R ORI RER RN
go6pos. B wonme XIII B. fpIIa BOEPBBIE OrpaHHUEHA OXoTa Ha dyl
pPOB M IOPYTHX KPYNHBIX KOIBITHBIX sgusorHBEIx. B XVII B, mospuics
yKas uapa Ajexced Muxalizoprua, B KOTOPOM BOEBOJAM IIDC/ITN
CLIBAJIOCH 3a00THTHCA O Jiece, MPeAyIPerKieHny JIeCHLIX ITOJKA PO,
B XVIII B. ykasel llerpa I 06 oxpane mpupo- W
6l IproOpenu 00IIerocyAapCTBeHHOE 3HAUCHHE. &‘)Of-‘-"m-d(;.._
Bonimo ocHoBaHo mepsoe B Poccum Jecopassejie R :}_;”
HHe, IOJHOCTHIO 3alpelleHa 0X0Ta Ha 3Bepeil u . o
OTHI, B IEPHO] HX PA3ZMHOKEHNHA (c 1 mapra
mo 29 wuioHSA), OPraHKM30BaHBI IIEPBBIE OoTaHM-
yeckme cajabl B MoOCKBe U Caugr-IleTepdypre.

Beepoccuiickoe 0ODIIECTBO OXPAHBI MPUPOABI
(BOOII) 65110 OCHOBAHO B 1924 r.

OT yu4€HbIX

YeTpépToe H3LAHHE Kpacmo#t wumru MCOII BBRIILIO B 1978
1980 rr. Omo0 BKJOUago 226 BHIOB MISKOIHUTAIOMIHX, 181 Buy 1rrmi
77 BUIOB peNTHJIHII, 3D BUIOB amdubmii, 168 BuroB pBIO, a OTAeIL
HBII TOM OBLI IOCBSAINEH pacTeHMAM. B Heill NMOSABWINCH TAKMKe «3CI0
HBle CTPAHUIEI» C IlepedHeM BUIOB JKMBOTHBIX, KOTOPBIX Y100
cmactu. Cpemy HUX — 7 BOCCTAHOBIGHHBIX BHU0B MIIEKOITHTAIOTI N X
4 Buma OTHI, 2 BUIA penTuanii. 9T0 CBUAETENBCTBO TOrO, HTO yeu
AMA TO0 COXPAHEHWIO IPHUPOJBI IPHHOCAT CBOM ITO/BI.

OxpaHa KHBOTHBIX U pacrTeHnil, 3aHECEHHBIX B Kpacuyio m.nn-,\
moApasyMeBaeT HOJHBIM BanpeT HA HX orTnoB, oxory u cbop. ILpom
T0T0, TJAHHPYIOTCA MEPONPHUATHA IO COXPAHEHIIO eCTEeCTBeHHBIX MO(
ux obmrammd, a TAKMKE CO3maHIe yeJa0BUI [JIA PasMHOMKEHUA B HEBOJ
B KpacHoii KHHTe COLEPIKMTCS TaKiKe HayuHad undopmanus, KOTopi
BAJKHA IJA JaibHeHImero M3yvYeHus DeaxuX JKHBOTHBIX M pacTenmni

Oymaewm, uccnepyem, pellaem

1. Memonbaya VIHTepHET M CIPABOYHYIO JTUTEPATYDPY, BRISICHUTE, I
Kie JKHIBOTHBIE M DPACTEHHA OXDAHAITCA B Balmeil MecTHOCTH,



2. TlocrapaiiTeck OmpemeSHTbL CHCTCMATHUCCKOE HOJONGOIING 1 HALY
HOe BHAOBOE HAa3BaHHE OXPaHAEMBIX MHUBOTHBIX H PACTOHNN (48
HOMOINBIO 00pATHTECh K YUHTEJIO).

3. Haiigmre wuz00pasKeHUsi OXPAHAEMBIX JKMBOTHBIX M DACTOHNN
Berpeuanucers i oTH OpraHM3MLI BaM B npupoge? Ieam i, 1
yramnocsk ux obHapysEuThb? IlonerraiiTece mx chororpadhuponi

4. Wcnonsaya HTepHET B COPABOYHYIO JIUTEPATYPY, BLIACHITO, I
K¥e VCJIOBHA HE)KMBOM M yKMBOM IIPUPOALI HEOOXOMMMbBI JIJIs (V1
CTBOBAHUA OXPAHAEMBIX JKHMBOTHBLIX T PACTEHHI BAIIEH MECTHOUTN

5. CpaBHuTe HeO0XOHMMEBIE VCIOBHSA C PEAJBHO CYIIECTRYION|I M
VCJIOBUAMHK, KOTOpPhIe HMMEIOTCA B Bamiein mectHocTH. Ilpejnoio
JHHTE, YIACTCH JIM COXPAHHTL NAHHBIX MKHUBOTHBIX M PACTCIN

YemoBek — 0OCOOEHHBIH JKHUTENb IJIAHETHI SeMJd. Bymyuu pauym
HBEIM, YEJIOBEK BeAET XO3AMHCTBEHHYIO NEATEJLHOCTH: CTPOHT I'ODOJN,
MPOUBBOAUT HNPOAYKTHEI NUTAHMHA, TPOMBIILICHHBIE TOBAPHI.

XosalcTBeHHAA AeATEeJbHOCTh YEJOBEeKa IIPUBeJIa K DaspyLIeinio
MHOTHX IPUPOSHBIX COOBINIECTB, HMCUE3HOBEHHIO OTHEJILHBLIX BHIOB [l
TEHHH ¥ JKUBOTHBIX. BOIPOCHI OXpaHsl MPHUPOALI OT 3arpasHenis i
VHUUTOMXEHUA, PaunTeNbHOE IIPUPOJONOJLI0BAHUE CTAHOBATCH N
YejI0BeYECTBa IEPBOCTENEHHBIMH. [aa coxpaHeHma OHOJOTHYCCKOI
pasHoobpasusa cosmalT ocob0 oXpaHAeMble NOPHUPOAHBIE TEPPUTOPHI
(OOIIT): samoBefHWKM, HAIWOHAJBbHBIE HapKu. IlomMoraeT B OXpalie
IpUPOAL] Takske m3jgaHue KpacHod wHMrm Poccui, B KOTOPYIO 3Aal(
CeHBI pPeAKIe U MCUe3aloiye BHABI PACTEHUU M JKHBOTHBIX.

JIrogu MOIKHBI HAYYUTHCA MOHUMATDL, UTO HAaIme obIimee GYIyINCH
3aBHCHT OT KaXJOT0. ¥YMeHWe IeHHTH JKHBYI0 NPUPOAY, 3HATH, KAl
eé cbOepeub, M JeyaTh BCE BOSMOJKHOE IJIL 9TOTO — 3aJI0r COXPAaHEeNl
JKUBHU Ha SeMie.

Tembl goknapoB, pedepaToB, Npes3eHTaluii, NPOEeKTOR

1. T'nobanbHbIe PKOJOTHUUYECKHE OPOOJIEMEI M MX IPUUUHBIL.

2. Hcropusa X03aiCTBEHHOTO BO3JENCTBHSA UYeNOBEKA HA JKHUBYIO MPH
poxy.

3. Ocobo oxpaHdeMble NPUPOIHLEIE TEPPUTOPHU HAMNIEH MECTHOCTH.

4. TIIpodeccusa 9xoJIOT.

5. Ilo crpammmam Kpacmoii xruru Poccuiickoii @emepanmi.,

6. MopanpHBIH KOIEKC OTHOIIEHHA K IIPHpPOJE.

7. Kax s nomorarn cOepeus TpUPOAY.

Vaaxcaemote nsmuaacetini!

Bl sakgoHUYHAM H3yuarh BBejele B OHoJOrHI0. Buosornuecii
GHATTMS MMEIOT BaMKHOe sHavyeHHe IJIA COBPEMEeHHOI'0 UCJIOBeId, il
[Ie 0T 1IMX BaBHCHUT JalbHeHIee €ero CyImecTBOBAHUE B IAapMOIliitl
¢ JKUBOIM IIpHpO,B;Oﬁ. Bo MporoM OHO OIPeIEeNIAeTCH IIPOIecCiamil 1o

OUANMS UEJIOBEKOM MHpa “KHBOH TPUPOABI, Pa3BUTHEM DPABJIMUIELD
GUONOTMYECKUX HAYK. BAXKHBIMHU AJAd HOJNYUEHHA HOBLIX OHOJOIIIC
CKUX sUANHil oCcTAIOTCA TAKME MeTOAbI HPOBEJEHUA HCCIICA0NAINN
il HabJaiogeHne, 9KCIEepUMEHT, OIINCaHue, H3MepeHue M KJancendin
Kanus O0HOJOrHUYecKuX 00BbeKTOB, IIPOIECCOB H apiaeHmit, llapsny
oruM OJiaromapsa pasBHTHIO COBPEMEHHOH HJIeKTPOHHO-BBITTHC/INTEILII0I
POXHUKHE IIOABIAIOTCA K IIHPOKO BHELPAIOTCA HOBBIE METO/LI IOy
Vs 3HAHMIT KOMIIBIOTEpHOe MOJeJMPOBaHMEe OMOJOTHUCCKHMX 1POILNEC
con; cOOp, aHANN3 U CO3JaHME eNVHBIX 6a3 JaHHBIX, MACCHUBON I
obpasuoit 6monoruueckoil nadopManuu. OHN MOSBOJAIOT oosiee 1Jryhon
[POHMKATL B MHUP JKMBOH IIPHPO/BI, MPOBOAUTE INMPOKHE MEIHAY I
MpaKTHYeCKHe HMCCIefOBaHNsA, HAlDABJICHHBIC HA DEIIeHNEe TP
sajad B 00JACTW IWINEBOH IPOMBINLIEHHOCTH, METUIUHBL, CONLCILON
x03dHcTBa, BEeTEpHMHAPHUH U IDP.

KieTka, OpraHusM, OIPUPOJHOE COOOLIECTBO OCTAIOTCH IPEAMOTH
MU H3YUEHHs YISHLIX-GMOJIOTOB 6Gy1arojlapd CBOEH HEeHCUepIaeMoCti
caokHOCTH. JanpHeliniee M3ydeHNUe KJETKH CBA3AHO C COBEPINCHTI
BOBAHMEM MHKPOCKOIIHMYECKOH TeXHHKH M HCIOJIb30BAHHEM IJIi DI
ro HOBBIX MATEPHAJOB, NIPHOOPOB H HHCTPYMEHTOB; OPraHMsMa € 1K
HUMAHHEeM ero [eJOCTHOCTH; HMPHPOZHOIO COOBIIeCTBA € OTKPLITH(
3aKOHOMEPHOCTEN CYIIeCTBOBAHUA npomaBoguTeNei, morpeduTesnei
paspyIIuTenaeil, NOANEPKUBAIOIIUX KPYTOBOPOT BEIIECTE M IICPEXO/]
SHEPTHM MEXKIY *KUBOWH I HeXHBOH nprpomoi. OT MOSHAHMSI HIMNO
IPHAPOALI 3aBHUCUT I'PAMOTHOE MOTPeGIeHKe UeTOBEKOM IIPUPOJHBIX |
CYPCOB, PANMOHAIBHOE HCIOJIb30BAaHME DACTHTENBHOTO I IKMBOTIOI
Mupa SeMyH; CO3/JaHFE MAIOOTXOJHBIX ITPOMBIIIIEHHBIX TEXHOJIOIH
¥ HOBBIX COPTOB KYJBLTYPHBIX DACTEHHII W [OPOJ AOMAIIHHX il
BOTHBIX; GOopb0a € 3arpasHEHWEeM OKDYXKAMOIleil Cpelbl, COXpaiciy
OuopasHOOOpAs3Hsa Halllell NJAaHETH ¥ OXpaHa IPHUPOJEL.

Aacmop
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