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lNMpeaucnoeune

Hoporue apyabsa!

Me1 npoziokaeM uayueHue OCHOB 061me6noornyecKux 36a-
HHUIi, HayaToe HaMu B 10 knacce. O0beKkTaMHu Hallero BHUMaHHA
OyAyT Tanbl HCTOPHYECKOT'O PASBUTHA XKUBOH NIPHPOABI — IBO-
JIONHA JKU3HA Ha 3eMJie ¥ CTAHOBJIEHHE W Pa3BHTHE 3KOJIOTH-
yecKHX cucreM. [JIg H3yueHHA 9THX BaKHEHIIHNX BOIIPOCOB BaM
B MOJTHOM 00beMe MoHaxobATeA 3HaHNA, NpuobpeTeHHEIE B MPO-
IJIOM I'OAY, TAK KaK B OCHOBE IIPOIeCCOB PA3BUTHS JIEIKAT 3aKO-
HOMEDHOCTH HAacJIeJACTBeHHOCTH U uameHunBocTH. Ocoboe BHHU-
MaHHEe B y4eOHHKE yeaAaeTca aHaJN3y B3aHMOOTHOIIEHHI MEXK-
Ay OPraHH3MAMM H YCJIOBHAMM YCTOUYMBOCTH KOJOTHUYECKHX
cucteM. YueOHBIN MaTepuas psja pasjiesioB 3HAYUTEJNbBHO pac-
IIHPEeH 3a CUeT U3JI0XKeHHA 06111e6Ho0rHUYecKUX 3aKOHOMEPHO-
cTeil Kak HanboJee TPY/AHBIX JJIA MOHMMaHusA. B apyrux paspue-
JIaX IPUBEAEHLI TOJHBKO OCHOBHLIE CBEJEHUSA M MOHATHA.

OueHb LIMPOK KPYT BOIPOCOB, C KOTOPLIMH BbI II03HAKOMHM-
Teck B 11 Kiacce, oAHAKO He BCe U3 HHX B yueDHHKe noapodbHO
ocpemieHkl. [ 6ostee mopo6HOro 3HAKOMCTBA ¢ TEMH HJIH HHEI-
MU BONpocamMH GHOJIOrMM B KOHIE yueOHUKAa JaH CIHUCOK JOMOoJI-
HUTeJNbHOH auTeparypel. Kpome Toro, He Bce 3aKOHOMEPHOCTH
HM3BeCTHEI WJIH [0 KOHIlA H3Y4YeHBbl, BeJb CJIOKHOCTh ¥ MHOr006-
pasue JKHU3HHU CTOJIb BEJMKH, UTO OJHH €€ ABJIEHHUS MbI TOJBKO
HaYHHAEeM NOHUMATD, 4 IPYTHe eLle KAYT H3yUYeHHud.

YuebHBII MaTepHal B KHUre CTPYKTYDPHPOBAH TAK e, KaK
U B yuebHuke «0O6mas 6mosornsa. 10 kuacc» (B. B. 3axapos,
C.T. MamonToB, H. 1. Connn).

ABTopsl BeIpaxkaloT Oaarogapuocts M. T. I'puropneBoit
3a MOATOTOBKY TeKCTa Ha AaHIIMICKOM #A3bIKe, a TaKiKe
1O. I1. Namkesuuy, npodeccopy H. M. UepHOBOii ¥ IOKTOPY Mée-
annuHCcKHX Hayk A. I'. MycradmHy 3a ieHHBIe 3aMeYaHud, cle-
JIaHHBIE UMY [1PH MOJATOTOBKE JEBATOr0 N3JaHUA yuebHUKA.

Arxademurx PAEH, npogeccop B. B. Baxaposa






YyeHue o6 IBOJTIOLLAN
OpraHN4YeCckKoro Mmmpa

Mup wuebix opzanuimos obaradaem padom obujux
yepm, KOmMopbie 8cez0a 8bl3bléanu Y Hen08eKa wyscmeo
usymaenus. Bo-nepavix, amo HeoObiMaliHAR CAONHOCTE
CMPOCHUA OPZAKUIMOB; 60-6MOPLLY — O4CEUOHAR
UeACHANPABACHHOCMb, UAU NPUCNOCOCUMENAbHbL
xapakmep, MHOZUX NPUIHAKOS; @ MAKNCE 02POMHOEC
pasnHoobpasue HUHEeHHbLX GopM.

Bonpocet, nopoxcdaemvie 3mumu AIBACHUAMU, COBEPULCH-
HO oueBudHbl. Kakum o0paiom B0IHUKAU CAOMHbLE
opzanuamut? Ilod deltcmeuem xKaxux cun copmuposa-
Auch ux npucnocofumenvubie npusnarxu? Karxoso
npoucxoxdenue pasnoo6paiuil OPzaHUYeCcK0z0 Mupa u
Kkak oHo noddepwusaemen? Kaxoe mecmo 6 opzanuve-
CKOM MUpe 3aAHUMACM YCROBCK W KMo ezo npedku?

Bo ace 6exa wenogewecmeo nuimanocs Haimu omeembt
Ha npuaéedenmnvie 3dech U MHozue dpyzue nodobubvie
sonpocsl. B donayunbix ofwecmeax obsiacuenus
BbLAUBANUCH 6 Le2eHObt U MUPLL, HEKOMOPbLE U3 HUX
ROCAYHCUNU OCHOBON PAINUNHBIY PEAUZUOIHBLX YHeHUll.
Hayunaa mpaxmoska 60naowena 6 meopul 3601104uL,
KOMOopoil U NOC6AULCH HACMOAWLUil pasden.

ITod ssonwyuell HuB020 MUPA NOHUMAIOM 30KOHOMED-
HbLL NPOYECe UCMOPULECKO20 PAZBUMUA HUBOL nPpupodst
€ MOMEHMA CAMOZ0 BOIHUKHOBCHUA WUIHU HA HaAwel
naaneme do coepemernocmu. Cyugnocms 3mozo npoyec-
€a cocmoum Kax 8 HenpepsiBHOM NPUcnocotreHulu
HUBO20 K NOCMOAHHO MEHANUUMEA YCAOBUAM OKPY-
Heawuieir cpedol, mak u 6 NOABACHUU Bce 6oNee CAONHO
YCMPOCHHLLX OpM Heusvix opzanusmos. B xode
OUON0ZUNECKON I80NIOYUL OCYuecmaEaiemcs
npeobpaszosanue 6udos, Ha IMoll 0CHOBE BOHUKAIOM
HO6bLe 6UDbL; NOCMOAHHO NPOUCXOdUmM maKice

U UCHEIHOBCHUP BUD0E — UX BbIMUDAHUE.




[nasa

3aKOHOMEPHOCTU pa3BUTUS
XUBOU MNMPUPOIbL.
JBOMIOLMUOHHOE y4eHUne

Bce ecmb u He ecmb, NOMOMY Ymo x0msa u Hacmawem
MOMENM, KOZDA OHO €CMb, HO OHO mym Xe nepecmaem Gbimb...
Odno u mo e u MoA0do u cMapo, U MEPME0 U HUEO, MO
UIMEHACMCA 6 IMO, IMO, USMEHAACH, CHOBA CIMAHOBUMCA MeEM.
Tepaxaum

Ocnosroit mpyo 4. Jlapsuna
«IIpoucxoxcdernue audos»,

6 KOpHe u3meHuswuil npedcmasienue
0 Hcueollt npupode, nossuacsa 6 1859 e.
Idmomy cobbimuio npeduiecmeosana
bonee wem dsadyamuremmnsai paboma
no uU3Yy4eHu10 u OCMblcaeHU 60z2amozo
daxmuueckozo mamepuana,
cobpannozo Kax camum JJapsuronm,
max u opyzumu yveHvimu.

B amoil znaée 6bL NO3HAKOMUMECH

C OCHOBHBIMU NPednocvliKamu
960U UOHHbLX npedcmasienull,
nepeoi 380JII0YUOHHOU meopuell

AH.-B. Jlamapka; ysnaeme o meopuu
4. lapsuna o6 uckyccmeerHnom

u ecmecmeeHHOM omobope;

0 COBpEeMEHHbLX NPedCcmaéleHuUsx

0 MexXaHu3mMax u cKkopocmu
8UA000PA30BAHUAL.
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B macrosmee Bpems onucaso 6osee 600 TeIc. pacTeHHil U He
MeHee 2,5 MJIH BUJIOB JKMBOTHBIX, 0K0JI0 100 ThiC. BUA0B rpuboB
u 6oJyee 8 Teic. npokapuor, a Taxk:xe g0 800 BHAOB BHDPYCOB.
Hcxons n3 COOTHONMIEHHA OMMMCAHHBIX M HE ONpeleJIeHHBIX IMOKa
COBPEMEHHBIX BHJOB JXHMBBIX OpPraHM3MOB, Y4eHBIE XEJIaiT
IPeAIOJIOXKeHHe O TOM, UTO COBpeMeHHasi (hayHa u ¢iopa npej-
CTaBJIeHa OKO0JIO 4,5 MJIH BHAOB opraiua3mos. KpoMe Toro, Hcnosib-
3yd NaJIEOHTOJIOTHUECKHe H HeKOTOpEIe APYIrHe AaHHLIE, UCCJIe-
MOBATEJH TMOACYMUTAIH, UTO 34 BCIO HCTOPHIO 3eMJIH Ha Heit obu-
TaJI0 He MeHbIe 1 MHJLIHAPJIA BHJOB >KHBBIX OPIraHHU3MOB.

PaccmoTpuM, Kak B pasiH4YHBIE IePHOL] UCTOPHH UeIoBe-
YecTBA JIOAH NPEJCTABJIANH cebe CYIMHOCTE YJKU3HHA, MHOroobpa-
31e JKXUBOr0 ¥ BOBHUKHOBEHHE HOBBIX (POPM OPraHU3MOB.

1 1 . Wcropus npeacraBneHun
O Pa3sBUTUM XU3HU Ha 3emne

IlepBasa monbITKa cHCTEMATU3MPOBATh U 0606LIUTE HAKOII-
JIEHHBIE 3HAHHUSA O PACTEHHUAX U JKUBOTHBIX M HX YKHU3HeJeATelb-
HOoCcTH 6bL1a ocymiecTeaena Apucrorenem (IV B. 1o H. 2.), HO emmie
3aJ0JII'0 10 Hero B JIMTEPaTyPHBIX NaMATHHKaX Pa3JIM4YHbIX
HapOJAOB APEBHOCTH M3JIAraJioCh MHOI'O MHTEPECHBIX CBEAEeHMI
00 opraHu3anUM KHUBOW IPHUPOALI, I'NIABHBIM 00pa3oM CBA3aH-
HBIX C arpOHOMMeEIf, »KMBOTHOBOACTBOM H MeJHUHHOI. Camn
e OMoJIornUecKne 3HAHUSA YXOAAT KOPDHAMHA B r1y00KyIO IpeB-
HOCTEL ¥ 0a3UPYIOTCA HA HEIIOCPEeACTBEHHON NIPaKTHYeCKOM Hes-
TeJabHOCTH Jiofeii. Ilo HackaJIbHBIM PUCYHKaM KPOMaHBOHCKO-
ro yesnoseka (13 Teic. JeT 0 H. 5.) MOMHO YCTAHOBUTL, UTO YIKe
B TO BpeMs JIIOAW XOPOIIO pasjiudyaiu GoJIbIIoe YHUCJIO MKHUBOT-
HBIX, CIIY’KUBIIHX 00'bEKTOM HX OXOThI.

1.1.1. AutuuHble U cpegHeBeKOoBbie NPeACTaBNeHus
O CYLUHOCTK W PAa3BUTHUU MU3HU

B IIpeneii I'penyun B VIII—VI BB. 10 H. 9. B HeZpax meJyiocT-
HOH (uyoco(uu NPHPOALI BOZHHKJM NepBbie 3aYaTKH aHTHY-
Hoil HayKu. OCHOBONIOJIOXKHUKM rpedeckoil gpuiiocopun Mdanec,
AnaxkcumanJp, AHaKCHUMeH U 'epaKkJIHT MCKAJIN MaTepHalbHOE
IIepBOHAYAJI0, H3 KOTOPOTO B CHJIY €CTECTBEHHOI'0 CaMOPa3BUTHA
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BO3HUK mup. [lna daseca sTuM nepBoHauasiom 6s11a Boga. Hu-
BBI€ CYIIeCTBa, COTJIACHO y4eHHI0 AHaKcMMaHApa, obpasyiorcsa
M3 HeonpeieJIeHHOM MaTepuu — «arneidpoHa» 1o TeM ke 3aKoHaM,
4TO ¥ 00'beKTHI HEXKUBOI nTpupoasl. MoHuitickuit unocod Anak-
CHMEH CYMTAJ MATepHAJbHBIM MNEPBOHAYAJIOM MHUpa BO3AYX, M3
KOTOPOro BCe BOZHMKAET M B KOTOPHII Bce BO3Bpalaercs obpar-
HO. Jlyniy yesioBeKa OH TaKKe 0TOKAECTBJIAJ C BO3LYXOM.

Benuuaitmum 13 apeBHerpeueckux (usocodor 6sw1 'epak-
JuT u3 Ideca. Ero yuenue He coepIKaso ClielHaIbHBIX ITOJOMKe-
HHI 0 XKMBOH MpHpOJe, OAHAKO OHO HMMeJIO OIDOMHOE 3HAUEeHHEe
KaK JIJIA Pa3BHTHA BCEro eCTECTBO3HAHMA, TAK M JJI CTAHOBJIE-
HHUA IIpeICTaBJeHH N 0 }KUBOH MaTepun. I'epakJiuT BIepBLIe BBEJ
B (pusiocohpMio M HAYKY O IIPUPOZE YeTKOe NpeACTaBJIeHHe O no-
cmoaniom usamerenuu. IleppoHayasoM MHUpa ydeHbIH CYHTAJ
Or'OHb; OH Y4YHJI, UTO BCAKOe U3MEeHEeHHe ecTh pe3yabTaT 00pLObI:
«Bce BodHuKaeT yepes 60puby B 10 HEOOXOJUMOCTH » .

BoJaslioe BausiENMe HA PA3BHTHE NPEACTABJICHHI O KUBOI
[IpUpOJie OKAa3aJikn HCCJIeIOBAHUA U YMO3PHUTEJIbHbIE KOHIIEIIINH
APYrUX yueHBIX aHTHuHOCTH: IIMdaropa, Omnenokiaa, emMoOK-
pura, 'mnookpara m MHOIMX Apyrux (cMm. raaBy 2 yueOHMKa
«Obmasn 6uosorus. 10 Kaace»).

B npeBHem mupe Oblain cOOpaHbI MHOTOYHMCJAEHHBIE JJIS TOT'O
BpPeMeHH CBeJIeHUA 0 KUBOH npupoje. CHcTeMaTHYeCKUM H3Y-
YyeHHeM JXHUBOTHBIX 3aHuMaJica ApucToTelib, OnucaBImui 6osee
500 BH1OB >KMBOTHBIX M PACIOJIOKUBIINAII UX B ONpeJeIeHHOM
NOpAAKE: OT HPOCTO YCTPOEHHEIX KO Bee DoJiee cinoxHbIM. Hame-
yeHHas APHUCTOTEJIeM NOCHeJOBATEeNBLHOCTE TeJ IPUPOALI HAUM-
HAeTCA C HEOPraHHMYEeCKHX TeJ M 4Yepe3 PACTeHHA HAeT K NpH-
KpeILIeHHBIM >XWBOTHBIM — Ty0OKamM M acUHIuAM, a 3aTeM K
MOABUAHBIM MOPCKHM OprasuamMam. APHCTOTENb H ero YYeHH-
KH H3y4JaJii TaKKe CTPOeHHe pacTeHHi.

Bo Bcex Tenax npupoasl ApHCTOTENb PA3JIMYAT JBe CTOPOHBI:
MaTepHio, 001aa10YI0 PA3JIHYHLEIMHA BO3BMOKHOCTAMH, H (hop-
My — AVIIY, IO BJUSHMEM KOTOPOU peaju3yercs JaHHAA BO3-
MOKHOCTB MaTepuu. OH pasjMyas TpH BUJA AVIIH: PACTHUTEJb-
HYI0, HJIHM OUTAKINYI0, MPHCYINYIO PACTEHHAM H JKMBOTHBIM;
YYBCTBYIONYIO, CBOMCTBEHHYIO 3 XMBOTHBIM, ¥ Pa3yM, KOTOPBIM,
IIOMHMO JIBYX NepPBLIX, HAJeJIeH TOJbKO YeJIOBEK.

Ha mporsyxeHuH BCero cpefHEBeKOBbA TPYAbL ApucToTens
OLLIH OCHOBOM IpeACTaBJIEHHUH O }KUBOM NpPHUpoOIE.



naBa 1\ 3aKOHOMEPHOCTM Pa3BUTUA XUMBOW NPUPOAbI n

C ycTaHOBJIEHHEM XPHCTHAHCKOM epKkBH B EBpoIre pacnpo-
cTpaHsAeTcA opUIHaNIbHAA TOYKA 3PDeHHUsA, OCHOBAHHAA Ha Oub-
JNeHCKHX TeKCTaxX: Bce >XHMBOe co3aaHo Borom mu ocraercs
HenaMeHHBIM. Takoe HanpaBJieHHe B PA3BUTUHM OMOJIOTHH cpeJ-
HEBEKOBbA HABBIBAKT Kpeayuonusmom (ot jar. creatio — cos-
JaHHe, TBopeHHe). XapaKTepHOil yepToil aToro nepuojpa sABJIA-
eTcsa oONMcaHWe CYNIeCTBYIOIIMX BHAOB PACTEHHWH W }KMBOTHBIX,
MONBITKY MX KJacCH(PHKAIUK, KOTOPbIe B GOJBIIMHCTBE CBOEM
HOCHJIM YHMCTO (popMaabHBINA (M0 andaBUTy) MIH MPHKJIAJHOH
xapakTep. BbLI0 CO3/JaHO MHOXKECTBO CHCTEM KJaccHu(pHKaImit
KUBOTHBIX M PACTEHMI, B KOTOPLIX 34 OCHOBY IIPOU3BOJILHO IIPH-
HHUMAJINCh OTAeJbHbIE IPH3HAKH.

HHTepec k 6HoJOrHM Bo3poc B 310Xy Benukux reorpagnue-
ckux oTKpblTHH (XV B.) H pasBUTHA TOBAPHOI'O IIPONU3BOJICTBA.
HHTeHCUBHAA TOPTrOBJIA U OTKPLITHE HOBBIX 3eMeJb PACIIHPAIH
CBeleHUA 0 MKUBOTHBIX M pacreHusix. U3 Unauu n AMepuru
B EBpony 3aBe3sii HOBBle pacTeHHs — KOpPHIY, 'BO3AHUKY, Kap-
Toenb, KYKypy3y, Tabak. BoTaHMKH M 300JI0r'M ONMCHIBATIH
MHOYKeCTBO HOBBIX HEeBHJAHHBIX paHee PACTEHHH H YKUBOTHBIX.
B mpakTuuecKux 1essaX OHHM YKa3bIBAJIH, KAKUMH MOJEe3HBIMHU
MJIM BPEJHBIMH CBOMCTBAMHM 00JaaI0T 3TH OPraHU3MBbI.

1.1.2. Cucrema opranunyeckon npupogsi K. fliuHHes

IlorpebHOCTE B ynopajaoueHuN ObICTPO HAKANJIMBAIOM{UX-
cA 3HAHWII NpHUBesa K HeOOXOAMMOCTH CHCTEMaTH3HPOBAThL HX.
CospalTrcs NpaKTHYeCKHe CHCTeMbI, B KOTOPBIX PACTeHUA U K H-
BOTHEIE Oﬁ'bE,ElHHﬂ!OT B Ir'pynnsl B 3aBUCHMOCTH OT HX MNOJIB3bI
JU1 4eJIOBeKa MJIK NpUHOCHMOro uMu Bpeaa. Hanpumep, Beije-
JIAJIN JIeKapCTBEeHHbIEe PACTEHH A, CAJOBBIE HJIN OrOPOJHBIE KYJIb-
Typbl. [IoHATHA « JOMAIIHAI CKOT» HJIM «SAJOBUTHIE 3KHBOTHbBIE»
CIAYAHHJIIHA 014 OGOSHBHGHHH. CaMBbIX Pa3HBIX IO CBOEMY CTPDOEHHKD
¥ MPOMCXOXKAEHMIO KUBOTHBIX. BeneacTeue yaodcTBa MpaKTH-
yecKas KJacCH(h)HKanuA BHAOB IPUMEHAETCS A0 CHX IIOp.

OpHAaKo y4eHBIX KIacCH(PUKANHNA »KHUBEIX OPraHU3MOB 1O
MPU3HAKY MOJIE3HOCTH YAOBJETBOPUTE He Morya. OHM HcKamu
TaKHe CBOMCTBA, KOTOPhIE IO3BOJIHIN ObI 00beIUHATE PACTEHHA
H JKHMBOTHBIX B 'PYINIEI 10 CXOACTBY B CTPOEHUH H KU3HeHed-
resbHOCTH. [lepBoHaYaIbHO B OCHOBY CHCTEMAaTHKH Opayiu OguH
MK HeDOJIBIIOEe YHUCIIO MTPOMU3BOJLHO BBIODAHHBIX IIPH3HAKOB.
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IloEATHO, YTO NPH BTOM B OXHY H TY K€ I'PpyNnny IONaJaJiH Co-
BepIIEHHO HEPOJACTBEHHbIE OPraHU3MBbI.

Ha nporsaskennun XVI—XVII BB. npogosasxaiace pabora 1o
ONMHACAHUIO )KMBOTHBIX M PACTeHHM, MX cHcTeMaTu3anuu. Boak-
II0# BKJIAJ B CO3/1aHHE CHUCTEMbI IPUPOJALI BHEC BhIAAIOIIHIACH
meeAcKuii ecrecreoucneirarens Kapa JIunnei. Yuensrit onucan
bosee 8000 Busos pacrenuii u cpoinie 4000 BHIOB dKHBOTHBIX,
YCTAHOBUJI eANHO00pa3HyI0 TEPMHUHOJIOTHIO Y MOPALOK OIIHMCAHHUSA
BuA0B. OH 06'beINHIII CXOJHBIE BUJBI B POABI, CXOAHBIE POJLI —
B OTPAIEI, 4 OTPAALI — B KJjaccel. Takum ob6pasom, B OCHOBY
cBoel KiaccuUKALUN OH MOJIOMKUII IPUHIHIL UePaAPXULHOCTU
(T. e. conogYMHEHHOCTH) TaKkcoHOB (oT rpeu. taxis — pacnoJo-
JKeHHue, NOPAJOK; 3TO CHCTEeMaTHYeCKas eINHHUIIA TOr0 WJIH HHO-
ro pasara). B cucreme JInHHesA caMbIM KPYIIHBIM TAKCOHOM OBLI
KJAcC, CAMBIM MEJKHM — BHJ, PA3HOBUIHOCTHL. ITO ObLI Upes-
BhIYAWHO BasKHBIN MIAT HA TYTH K YCTAHOBJIEHHIO €CTECTBEHHOM
cucreMsl. JINHHeH 3aKpenus HCMOJL30BAHUE B HAYKe OMHAPHOMH
(T. e. IBOMHOI) HOMEHKJIATYPHI Juis1 06o3HaueHns BujoB. C rex mop
Ka)KABIil BUJI HA3LIBAETCA JBYMA CJIOBAMM: II€PBOE CJIOBO O3HAYaeT
poA U siBJisieTcs 00 MM JJIsi BCeX BXOAAINX B HETO BUOB, BTOpOe
¢JI0BO — coBeTBEHHO BUI0BOE HasBaHue. C pasBUTHEM HAYKH B CHC-
TeMy OBLIM BBE/IeHbl HEKOTOPLIE JOMOJHUTEeIbHbIE KATerOPHHU: ce-
MeiiCcTBO, MOAKJACC M ApP., a4 BBICIIMM TakcoHOM ctay Tun. Ho
. IPHHIUI NOCTPOEHHUA CHCTEMEI OCTaJICA Hen3MeHHbIM. Hanpn-
Mep, CHCTeMaTH4YecKoe MOJIOJKeHHe JAOMAIlHel KOIIKH MOXKHO
onucaTh caexyiomuM oopasom. Komka nomaniaasa (JMBuiickan)
BXOAUT B PO/l MEJIKMX KOILIEK ceMelCcTBa KOMAauybuX OTPsAAa XHIII-
HBIX KJIACCA MJIEKOIMUTAIONMX MMOATHUIIA MO3BOHOYHBIX THIA XOp-
noBeix. Hapany ¢ pomanrHei KOIIKOM PO/l MEJIKUX KOIIEK BKJIIO-
yaeT eBPONeHCKYIO JUKYIO JIECHYIO KOLIKY, AMyPCKOI0 JICHOTO KO-
Ta, KAMBIIIIOBOTI'O KOTA, PLICE H HEKOTOPBIX APYIUX.

JInHHell co3zaj caMyK COBEPIIEeHHVIO JJIi TOrO BPpeMeHH
CHCTEMY OPTaHHYeCKOro MHpPa, BKJIIOYHB B Hee BCeX M3BECTHBIX
TOrZIa 3KUBOTHBLIX M BCe H3BeCTHEIEe pacTeHuA. By yun KpynHEIM
YYEeHBIM, OH BO MHOTHX CJAYYaAX NpaBUJIbHO 06belHHNI BH/bI
OpPraHHM3MOB IO CXOACTBY CcTpoeHHA. OAHAKO NMPOH3BOJBLHOCTH
B BbIOOpe NMPU3HAKOB A Kiaaccuukamuu (y pacTeHuit — cTpoe-
HHEe THIYMHOK M NMECTHKOB; YV JXHBOTHBIX — CTPOEHHE KJIIOBa
y OTHIL, CTPOEHHe 3y00B y MiIeKonuTaloniux) npusena JInanen
K pany omubok.
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JInHEe# CO3HABAJI HCKYCCTBEHHOCTH CBOEH CHCTEMEI H yKa-
3bIBaJI HA HeOOXOAUMOCTh pPas3paboTKH eCTeCTBEHHOH CHCTEMBI
npupoasl. O nucata: «AckycerBeHHAA cHCTEMA CAYIKHAT TOJBKO
110 TeX MOp, MOKa He HAal/leHa eCTeCTBeHHAA» .

Oxnako, 4uTo ozHavaso ana ydenoro XVIII B. nmonaTue
«eCTecCTBEHHadA cucrema» ? RﬁK Tellepb U3BECTHO, eCTeCTBeHHAaA
CHCTEMAa OTPAaXKaeT NMPOMUCXOMAEHHUEe KHUBOTHBIX H PaCTeHHUH
¥ OCHOBAHA HA MX POJCTBE M CXOJCTEE [0 COBOKYIHOCTH CYIL[e-
CTBEHHBIX 4YepT cTPoeHHs. Bo BpeMeHa rocmnofcrsa peiuraos-
HBIX IIPe/ICTABJIEHHUI yUeHbIe IIOJIarajid, YTO BUAbLl OPraHU3MOB
CO3LaHbl HE3aBUCHUMO ApYr oT Apyra TBOpHOM M HEHM3MEHHBI.
«BuioB cToabK0, — roBopuJs JIMHHEeH, — CKOJBbKO PasJH4YHbBIX
¢opm cozgan B Hauase mupa Beemorymuiis. IloaToMy nmouckn
€CTECTBEHHOM CHCTeMBbI NPHUPOALI O3HAYAIH /s OMOJOroB MO-
OBITKM NPOHMKHOBEHHA B IIAH TBODEHHSA, KOTOPHIM PYKOBOJ-
crBoBasica Bor, cozpaBas Bce xxuBoe Ha 3emue. CoBeprieHCTBO
CTPOEHHA BHJOB, B3BAHMHOE COOTBETCTBHE BHYTPEHHHUX OPraHoB,
IPUCIOCOOIEHHOCTE K YCJIOBHAM CYILECTBOBAHMA 00BACHAINCH
Myapocrsio Tsopua.

Oauakxo cpenu dusocodos u ecrecrsoucnbiTareseit XVII—
XIX BB. ObLIa pacnpocTpaHeHA M MHAA CHCTEMA IIpefICTaBIeH Wit
006 M3MeHAEMOCTH OPraHM3MOB, 0GasupoBaBILAACH HA B3IJA-
JaX HeKOTOPBIX AHTHYHBIX y4YeHbIX. TakKoe HampaBJjieHHe B pas-
BHTHH OGHMOJIOIMHM HOCHT Has3BaHHe mpanc@opmusma (OT jar.
transformo — mnpespamaio, npeobpasyo). CropoHHHKaMu
TpaHC(opMu3Ma OBLIN TaKHe BhlAalOINuecH ydeHsle, kak P. I'yk,
K. Jlamerpu, 1. Quapo, J. Biogdgon, Spasm [lapeun, U. B. I'ere
U MHorHe aApyrue. TpaHchOpMHCTEI JOMYCKAIH BO3ZMOYMKHOCTH
nenecoobpasHOCTH peaki Uil OPraHu3MOB Ha U3MEHEHHA BHEII-
HUX YCJIOBHHM, HO He JOKA3bIBAIY 9BOJIIOIIMOHHEIE ITpeobpa3oBa-
HHSA OPraHU3MOB.

Hayusoe ToNKOBaHME IPOMCXOK/ACHH S OPraHUYeCcKoil meJe-
coobpasHocTH Aai Tonbko Yapns [lapsuH.

1.1.3. PazeuTHe IBOMIOLIUOHHDBIX MOEN.
JsonwounoHHas teopusa X.~-B. Nlamapka

HecMoTps Ha rocnoACTBO B3TJIA0B 0 HEU3MEHHOCTH KHUBOM
IpUpojibl, GHONOrKM MPOJOJIKANM HAKANIMBATE (haKTHUECKHH
MaTepHaJ, KOTOPLIH HNPOTHBOPEYHJI 3THM INpeACTABJIEHHAM,
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OTtkpeiTHe MuKpockona B XVII B. u ero npumeHerne B OM0OJIOTH-
YEeCKHMX UCCIeNOBAHUAX CHIILHO PACITUPUIHA KPYTo30p YUeHBIX.
OgopMuiachk Kak HayKa 9MOPHOJIOrNA, BOSHUKJIA NTaJIeOHTOJIO-
rus. Y4YeHbIM, CO3[IaBIIMM TE€PBYI0 380AOUYUOHHYI0 IMeopuio,
OBl BBIAAIOIIHIICA (DPAHIY3CKHI ecTecTBOMCHBITaATEeNbL MlaH-
Barucr Jlamapk.

B ornduue OT MHOIMX CBOHMX IIpeALIECTBEHHHKOB TEOpHA
aposonun Jlamapka onupasiack Ha (hakTbl. MEICIE O HEmoCTO-
STHCTBEe BHIOB BO3HUKJIA V YYEHOIO BCJIEJCTBHE IIyDOKOro uayue-
HHA CTPOEHHS DACTEHHIl M »KMBOTHBIX. CBoMMH Tpyaamm Jlamapk
BHec 6osbmIoi BKIaj B Onosoruio. Cam TepMUH «OHOJIOTHA» BBE-
JeH MM, 3aHUMAACh CHCTEeMATHKON JKHUBOTHBEIX, Jlamapk
obpaTnJl BHUMaHHe HA CXOACTBO CYIIECTBEHHBIX UePT CTPOEHUA
V ¥KMBOTHBIX, HE OTHOCAIIHUXCA K oJHOMY Buay. Ha ocHOBe cx0/-
crea Jlamapk Beiieausn 10 kiaccoB 6ecrio3BOHOYHBIX BMECTO
asyx kiaaccos y JIuanesa (Hacekomerie n Yepeu). Cpean Hux ta-
Kue rpynnel, Kaxk «Pakoobpasurie», «[laykoobpasuries», «Ha-
CeKOMBIe», COXPAaHMJIMChL JO HAIIMX JHEH, JPyrue rpyrnnsl —
«Mosniocku», « Kosbuyarbie 4epBH» — BO3BEJEHEI B PAHT THIA.
HasecrHoe HecoBepmueHCTBO cucremMaTuky Jlamapka o6bsicHA-
eTCHd YPOBHEM HAYKH TOr'0O BpeMeéHH, HO B Hel ecTh IJIaBHOE —
cTpeMJieHHe u30eKaTh HCKYCCTBEHHOCTH I'PYIIHPOBOK. MoOK-
HO CKa3aTh, 4TO JI&M&DK 34JI0KHJI OCHOBBI ecTecCTBeHHOM cucTe-
MBI KJaccuuxkanuu. OH Ke BOepBble NOCTABHMJ BOIIPOC O NMPH-
YMHAX CXOJACTBA M BOSHMKHOBEHMWS PA3JHYHAN Y KMBOTHBIX.
«Mor 14 s pacCMATPHUBATS ... DA YKUBOTHBLIX OT CAMBIX COBEp-
IIeHHBIX U3 HUX /0 HeCOBepIIeHHeHunx, — nucaJs Jlamapk, —
M He TMONBITATHCH YCTAHOBHUTH, OT YEro MOYKET 3aBHCETh 3TOT
CcTOJIb 3aMeyaTeNnbHbli (hakT? He poskeH Jim 6B11 A npeanoso-
HUTH, 4YTO IIPHPOJA ITOCJIeJOBATEJIBHO CO31aBajia pa3JiMuHbIe Te-
Jia, BOCXOMA OT mpocreitniero k Hanbonee caoxaomy? » O6parum
BHMMAaHHe Ha CJIOBaA «IIpUpOJa co3aaBajan». Bnepnue CO BpeMeH
Jlykpenus ydeHBINl OCMeNTHBAETCHA CKa3aThb, 4To He Bor cosna-
BaJI OPraHU3MBI PA3HOH CTEIIeHH CJI0KHOCTH, a MPHPOJAa Ha oc-
HOBE eCTeCTBeHHBLIX 3aKOHOB.

JlaMapk MNpPHXOAHT K HAee BOJIONHMH. Beauuaiimas
ero 3acJiyra 3akJI4aeTcsa B TOM, YTO 9BOJIIOIMOHHANA WJes Y He-
ro THiaTeJbHO paspaboraHa, MOAKPeEIJIEHA MHOIOYHCJIEHHBIMH
¢dakTaMM M IMO3TOMY IpeBpalaeTcs B Teopuio. B ocHOBY ee noJo-
JEHO TNPEeJICTABJIeHNe O PAa3BUTHM, IOCTEIIEHHOM M MeJJIEHHOM,
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OT IIPOCTOrO K CJIOJKHOMY, X O POJIH BHEIIIHeii cpe/sl B mpeobpa-
30BAHMH OPraHU3MOB.

B cBoeM ocHOBHOM TpyZe « Puiocodusa 300JI0THH » , OITYOJIHKO-
BaHHOM B 1809 r., Jlamapk npuBOAXT MHOrOYMCJIEHHbIE [JOKa3a-
TeJbCTBA H3MEHAEMOCTH BHJA0OB. K uHcay TAKHX JOKa3aTeJNbCTB
JlaMapK OTHOCHT M3MeHeHHUs N0J| BJHAHNEM OJAOMaIlHHUBAHUA
FUBOTHBIX M OKYJbTYPHMBAHWUA PACTEHMH IpHM NepecesieHUH
OPraHM3MOB B JAPYyrHe MecTa OOMTAHHUS C WHBIMHM YCJIOBHAMH
cyuiecTBOBaHMA. BajHY0 pOJIb B BOBHUKHOBEHNH HOBBIX BUJIOB
JlaMapK OTBOAMT IOCTENEHHBIM IepeMeHaM I'MAPOoreoJyioruye-
CKOIo pexxHMa Ha NOBEPXHOCTH 38MJ’IP[ H KJHUMaATHYEeCKHX yC-
noeuii. Takum obpaszoM, B aHaiu3 ODMONOrMYEeCKHUX SABJIIEHHH
Jlamapk BKJIIOUAaeT JlBa HOBBIX (DAKTOpa — (paKmop épeMeHu
U ycaosus gHeuiHell cpedvt. ITo OBLI OONBINONI 1IAar Briepey 1Mo
CPABHEHMIO C MEXAHHUCTHYECKUMH NPEeACTABJICHUAMH CTOPOHHHU-
KOB HEM3MEHHOCTH BH]OB. OAHHKO, KaAKOBBI e MeXaHH3MBbl
M3MEHYHBOCTH OPraHM3MOB B 00pa30BaHUA HOBBIX BHIOB?

Jlamapk CUMTAJ, YTO X JABA: BO-NIEPBLIX, cmpemieHue opza-
HU3MOB K COBepuwleHCcmeBe08aHUI0 U, BO-BTOPBIX, npamoe 6Jiusl-
Hue HewHell cpedubl u HacaedosaHue npu3Hakoe, npuoope-
MEeHHBbLX 6 MEYCHUE HUSHU OpzaHUu3ma.

Barnaae! Jlamapka Ha MeXaHM3M 3BOJIIOIMH OKA3aJIMCh OLLH-
6ounbiMHu. IIyTH npucnocoGiieHHs XKHUBBIX OPraHU3MOB K OK-
pyskaminei cpesie 1 BujoobpasoBanue cnycra 50 meT BCKPBLI
Y. lapBuH.

Orpomuas s3acayra Jlamapka 3akjiodaercsa B TOM, YTO OH
CO3/1aJ1 IePBYI0 TEOPHIO 9BOJIIOIMHA OPraHHYEeCKOro MUpA, BBEJ
NPUHIIKII HCTOPH3MAa KaK yCJOBHE IIOHMMAHUA GHOJIOrHYecKux
ABJIEHHUH U BBIABUHYJI B KaueCTBe IJIABHOW NIPUYHMHBI H3MEHsAE-
MOCTH BH/IOB YCJIOBHA BHEIIHEH cpejbl.

Teopusa Jlamapka He IOJIy4YHnJia IPU3HAHUA COBPEMEHHUKOB.
B ero Bpemsa Hayka He 6bLj1a roTOBa K IPHHATHIO HJIEH 3BOJIOIHOH-
HBIX Ipeobpas3oBaHMii; CPOKH, 0 KOTOPEIX rosopun Jlamapk, —
MHJIJIMOHBI JIET — Kasajduch HeBooOpasuMbeiMu. JIoKa3aTeNbCT-
Ba MPUYUH U3MEHSEeMOCTH BHJOB He OBIJIM JOCTATOYHO y0enu-
renbHbIMU. OTBOAA pemapmyio pojb B 3BOJIOIHANA NPAMOMY
BJMAHHIO BHENIHEH CPeAbl, YNPAMNCHEHUID U HeYnpadcHeHulo
OpraHoB ¥ HACJeOBaHHIO NpHobpeTeHHBIX NpH3HAKOB, Jlamapk
He MOr 00'bACHUTH BOSHUKHOBEHHA pUcHocobeHunit, 00ycJIoBIIeH-
HBIX ¢MEepTBRIMH» CTPYKTypamu. Hampumep, okpacka CKOpPJIYIIBI
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OTHYBHUX SAWI, HOCHT ABHO NPHCIOCOOHTENLHBIH XapaKTep, HO
o0 BACHUTE 3TOT (PaKT ¢ mMo3unuii Teopun Jlamapka HeBO3MOMK-
Ho. Teopusa Jlamapka ucxoauaa m3 NpeACTABJEHHH O CIUTHOI
HACJIeJCTBEHHOCTH, CBOMCTBeHHON I1eJIOMY OPraHM3My H KaX-
poi u3 ero vyacrei. MUaesa o Tom, 4TO HacJeCTBEHHOCTh — CBOM-
CTBO OpraHM3Ma Kak IeJoro, Oblia BO3pPOXKAeHa B TpyZAax
T. 1. Jisicenko. OiHAKO OTKPLITHE BEIeCTBA HACJEACTBEHHOC-
™ — JIHK 1 reHeTHueckoro xoja ycTpaHHJIO CAMBIH IpeaMeT
cnopa. JlaMapkuaM M HeoJaMapKHU3M PYXHYJH caMu co0oii.
Taxkum o0paszomM, XOTA NpPeACTABJIEHHAA 0 HEU3MEHHOCTH BH-
JA0B He ObLJIM NOKOJieOJIeHbl, KX CTOPOHHUKAM CTAHOBMJIOCH BCE
TpyAHee OObACHATH HOBBIE U HOBBIE (DAKTHI, OTKPbIBAEMble OHO-
soramu. B nepsoit uersepru XIX B. OblIH cie1anb! 60abIINE YC-
nexw B CPABHUTEJbHON AHATOMHMHM M najieoHTOoNOrnu. Bonbmue
3aCJIVI'H B Pa3BHUTHH 9THX obJsacTeil OMOJIOrMM NpHHAMLJIEKAT
¢parnysckomy yuenomy K. Kiosse. Uccneays crpoeane opra-
HOB ITIO3BOHOYHBIX KHBOTHBIX, OH YCTAHOBHJI, YTO BCE€ OPraHbI
JKHBOTHOTI'O NpeACcTaBAAT co00i yacT! O{HOM LeJIOCTHOM CHCTe-
MBI. Bcne,qc'rnne ATOTr0O CTPOEHHE KaXKJI0ro oprana 3aKkoOHOMepHO
COOTHOCHTCA CO CTPOEHHEM BceX Apyrux. Hu ogna yacTts Tesa He
MOJKeT M3MeHAThLCA fes COOTBETCTBYIOLIEr0o H3MEHEeHHUS JIPYIrux
yacTeil. 9TO 03HAYAET, YTO KayKJAas 4aCTh TeJIa OTPaKaeT NPHH-
UNEI CTPOEHHUSA BCEro opranusma. Tak, ecjiu y dKMBOTHOTO HMe-
OTCA KONbITa, BCA €ro oprasM3anMA oTpaKaeT 'rpanoa,a,ﬂmﬁ
obpas xus3HH: 3y0Obl MpHcnocobJdeHbl K NepeTHPAHHI rpydoit
PacTUTeILHOM MHUIH, YEeJIOCTH MMEIOT onpejesieHHyio dopmy,
JKEJY0K MHOTOKaMepHbI, KHIIeYHUK OUeHb JUIMHHBIH U T. 1.
Ecnu y ’)XKMBOTHOIO KHILIEYHUK CJIYIKHUT AJIA llepeBapuBaHUsA MA-
ca, COOTBETCTBYIOIIee CTPOEHHE MMEIOT M JPyrHe OpraHbI: OCT-
pble 3y0Obl U1 paspbliBaHUs, YEJIIOCTH JJIS 3aXBaTa U yAep:KaHud
J00OBIYM, KOI'TH [IJIfl €€ CXBAThIBAHMUA, THOKHMI TI0O3BOHOYHHUK, CIIO-
coOCTBYIOIMHE NpbI3KKaM, U T. 1. CoorTBeTrcTBHE CTPOEHHA Opra-
HOB YKHBOTHBIX Apyr aApyry KioBbe HasBan npunyunom kop-
penayuit (COOTHOCHTENBHOCTH). PYKOBOACTBYACH NPHHIIUIIOM
koppensanuii, KioBbe H3yyas KOCTH BEIMEPIIHX BHAOB H BOCCTA-
HaBJIWBaJ 00JMK ¥ o6pa3 >KM3HU 3TUX IKMBOTHBIX.
INaneoHTOJOrMYECKHE AAHHBIE HEOIPOBEPKUMO CBHIETE N b-
CcTBOBaJH O cMeHe (opM KUBOTHEIX Ha 3emue. PakTel BeTyIA-
JHM B mpoTuBopeune ¢ 6ubneiickoit nerenpoii. IlepsoHavanbHO
CTOPOHHHKH HEM3MEHHOCTH >XKHBOI IPUPOALI 00BACHANIH TAKOe



FnaBa 1\ 3akoHOMEPHOCTW Pa3BMTMA XMBOW NPUPOALI 17

[IPOTHBOpPEYME OUEHBb IIPOCTO: BLIMEPJIH Te YKMBOTHBIE, KOTOPBIX
Hoit He B3AN B CBOM KOBYEr BO BpeMs BCEMHPHOro IOTOIA.
O nmopobHEBIX paccyskaeHHAX [[apBHH BIOCJIEACTBHH ¢ MPOHHEH
3alyIleT B CBOeM JHeBHUKe: «Teopus, mo KOTOPOM MacTONOHT
H IIP. BBIMEPJIH 110 TOH NpHYHHE, UYTO ABeph B KoBuer Hosa 6vla
coenaHa CIMUINKOM y3Koii». HeHay4HOCTH CChLIOK Ha OGubieii-
CKHIil IOTOII CTaJIa OUeBHAHOI, Korja Obljla YCTAHOBJIEHA Pa3HaA
CcTeneHb APEeBHOCTH BbIMepmuX 3XHUBOTHBIX. Torga KioBbe BbI-
ABHHYJ meopulo kamacmpodg. CorjlacHO 9TOH T€OPHH IPHYM-
HOM BBIMHPAHUA OBLIM IEPHOAMYECKH IIPOMCXOAMBIINE KPYII-
HBIE T€0JIOTHYECKHE KaTacTpo(dbl, YHHYTOXKABIIHE HA 60JIbIINX
TEPPUTOPHAX JKHUBOTHBIX M PACTHUTENLHOCTH. IloTOM 3TH Tep-
PHTODHH 3aCeJANHCh BUIAMH, IPOHHKABIIMMH M3 COCEIHHX 00-
nacreit. ITocienoBarenn n yuyeHukH K. KioBwe, paspuBas ero
y4yeHHe, YTBePKAaau, YTO KaTacTpodsl OXBATHIBAJIH BECh 3€M-
Hoit map. ITocse ka0 KaTacTpodsl CIIeAOBAJ HOBBIH AKT TBO-
penusa. Takux karacTpod M, cleoBaTelIbHO, AKTOB TBOPEHUA
OHHM HacuuThiBaIH 27.

Teopusa karactpod moayunja MIKPOKOe pacmpocTpaHeHHe.
OxuHako ObLIM yueHble, KOTOPEIE COMHEBAJHCEL B TEOPHH, KOTO-
pas, 1o cJa0BaM JHTrenbca, «HA MECTO OZHOro axkrta DojKecTBeH-
HOI'0 TBOPEHMS ... CTABMJIA LEJBIHA DA IOBTOPHBIX AKTOB TBOpE-
HUS U eJajia U3 4y/Jja CyIecCTBeHHbIH peruar npupoasi». K unc-
JIY TAKHX YYeHBIX OTHOCHJIHCH pycckue dbuonoru K. ®. Pynse

‘u H. A. CeepuoB. 9xosoruueckue uccnenosanud K. @. Pynse
u u3y4eHnue reorpaduueckoit uamenunsoctT o H. A. Cesep-
IIOBBIM IPHUBEJIM UX K MBICJH O BO3ZMOIKHOCTH DPOJACTBA MEKAY
BHJAMH U MPOUCXOMKJAEHUM OJHOTO BUja oT apyroro. Tpymusi
H. A. CeBepuona BbicOKO onenuBay Y. Jlapsus.

Cnopam npMBep>KeHIleB HEM3MEeHHOCTH BUIOB M CTUXMHHBIX
BBOJIIOIHOHHMCTOB IIOJIOKHJIA KOHell I'’My0OKO mpoayMaHHAsA MU
(yHZaMeHTAILHO 0D0OCHOBAHHAS TEOPHU S BUA00Dpa3oBauus, co3-
nanHaa Y. lapsuHOM.

_& Up to the beginning of the XIX century mostly descrip-

tive methods were used in biology. Later prominent
achievements in the field of natural history have de-
termined the need for theories, explaining processes
that take place in nature. The first such attempt was
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undertaken in 1809 by J.-B. Lamarck, who created the
theory of evolution of living organisms. The great mer-
it of his studies is connected with the fact, that he has
suggested the historic principle as a basis for under-
standing of all the biological phenomenons, and con-
sidered the changes in the environment as the main
reason for specific variation. However, his ideas on the
process of evolution turned to be erroneous. Mecha-
nisms of adaptations to the environment in living or-
ganisms, as well as the species formation were clari-
fied by Charles Darwin only 50 years later.

©
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B aBETHYHYIO0 310Xy OBITORAJH CTHXHHHO-MAaTepPHAJIH-
CTHYECKHe NpPeJCTABIEHHA 0 JKHBOMH NMpHpoOJe.
JOMMHHDYIOIIHMMH B CpelHHe BeKka ObLIM NpeacTaBje-
HHA 0 co3gaHuu Mupa TBOPIOM M HEH3MEHHOCTH JKH-
BOH NPHPOJBI.

Isomwunonnon exuanuel Jlamapk cumran oraens-
HbIH OPraHHM3M.

Bero xuBy npupoay Jlamapk paccMaTpHBaJ Kak He-
NpepLIBHBIH PAJ H3MEHANHXCA OT MPOCTOro K CJ0K-
HOMY ¢opM — rpajanuii.

JlocTuxeHHsas B 00MacTH NAJIEOHTOJNOTHH BHECIH CYy-
IeCTBeHHBIH BKJIAJ B PA3BHTHE ?BOJIIOIHOHHBIX MIeH.
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6.

Yro Takoe npakTHYECKas CHCTEMA KJIACCH(MUKALINH HKH-
BbIX OPraHH3MOB?

Kaxoii BkJiaz BHec B Omosnoruio K. JIunneii?

ITouemy cucrema JInHHea HA3BIBAETCH UCKYCCTBEHHOMN?
H3anoxuTe OCHOBHBIE MOJOMKEHUS SBOJIIOIMOHHON Teo-
pun Jlamapka. '

Kaxue Bonpochl He MOJYYHJIIM OTBETA B 9BOJIOUHOHHOMN
Teopuu Jlamapka?

B wem cymHOCTh npuEnHNa koppenanuii H. Kiosbe?
IIpuBeauTe MpuMepsI.



InaBa 1)\ 3akoHOMEpHOCTH Pa3BMTMA XWMBOA NPUPOASI 19

7. B ueM 3aKJIH0YAOTCA OTJIUYNA TPAaHC(OPMH3MA OT 3BO-
JIOUUOHHOM Teopuu?

Hcnonsaya crnoBapusiil 3anac pyopuk «TepmMuBOmIOrAsn»
u «Summary», nepeBeiuTe Ha aHTVIMHCKHIT A3BIK MYHKTH «Omop-
HBIX TOUEK».

TepMUuHoIora

Kaxxaomy TepMuHY, YKa3aHHOMY B JIEBOH KOJIOHKE,
D noabepuTe COOTBETCTBYIOIEE €My OlpejelieHue,

NPUBEJEHHOE B IPABOil KOJIOHKE Ha PYCCKOM M aHI-

JUACKOM A3bIKAX.

Select the correct definition for every term in the

left column from English and Russian variants

listed in the right column.

1. Kpeaunonnam A. Ilpencrasnenus 06 MBMeHeHHHU

Creationism H npeBpameHun (popM OpraHuamMos,
NPOHCXOMAEHUH OJJHUX OPraHH3MOB
OT PYTHX.

Notions on the changes and
transformations of organisms, and on the
origin of one species from another.

2. Tpauchopmusm B. Hpeanucruyeckoe yueHue B OHosornu,
Transformism yTBepaoliee, 4TO BCE JKMBOe Ha 3emie
ABJNAETCA Pe3yJIbTATOM aKTa
B0sKeCTBEHHOI'0O TBOPEHU.
Idealistic doctrine in biology, asserting
that all the living beings on the Earth are
the result of God’s creation.

3. 9BooL M B. O6bACHEeHHEe HCTOPHYECKHUX CMeH

Evolution (opM >KHBBIX OPraHU3MOB IJ100aNbHEIMHE
KaracTpoaMy H CASAYIONIHMH 3a HUMH
AKTAMH HOBOI'o 60KeCTBEHHOrO
TBOPEHHA.
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Explanation of historic alteration of living
forms through global catastrophes and
further recreations of living beings by God.

4. Teopusn I'. Paanexn 6uosioruu, 3agadeid KOTOporo
KaTacTpod ABJIAETCA OIMCAHME BCEX CYIEeCTBYIOLHX
Catastrophism H BLIMEPIIHX OPraHU3MoOB,

a TaKKe HX KJacCH(PUKaIN.

A branch of biology dealing with
descriptions of all existing and extinct
species as well as with their classification.

3. CucremaTnka . HeobpaTumoe 1 B M3BECTHOI Mepe
Systematics HaNpapJeHHOe HCTOPHYECKOe Pa3BuTHEe
JKHMBOI IPHPOASL.
Irreversible and to a certain extent
directional historic development
of living nature.

Bonpockl ana obcyxaeruns

2 Yro 66110 H3BECTHO O JKHBO NPUPOE B ApeBHeM Mupe?

Yem Mmo:#HO 06BACHUTE TOCNIOACTBO NpeACTaBIeHHI
o HemamenHocTH BuaoB B X VIII B.?

Kaxk obbacHEuI KioBbe naneoHTONIOrMYECKHe HaHHbIE
0 cMeHe (popM KUBOTHBIX Ha 3emue? Maioxure Teopuio
karacrpod Kiosbe.

Kaxoit Braaa e 6uonoruio saec HK.-B. Jlamapk?

1 . 2 . Npeanocbinku BO3HUKHOBEHUA
Teopuu Y. [lapBuHa

Yrobbl mOJIHEE OLEHHUTH BCe 3HAYEHHEe mepeBopoTa B 6HMO-
JIOrH4YecKoi Hayke, copepmerBoro Y. [lapeunom, obpaTum BHH-
MaHMe HA COCTOAHHE HAYKH ¥ COIMAaJIbHO-9KOHOMHYeCKHe yCJIo-
BHu#A neppoii nosgosuusl XIX B., KOrza coszapanach TeOpus ecTe-
cTBeHHOro orbopa.
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1.2.1. EcrecrBeHHOHay4YHble NPeanocbinku
Teopun Y. [lapeuHa

XIX Bek ObLIT NEepHOAOM OTKPBITHA (DyHAAMEHTAJIBHBIX 3a-
KOHOB MHpo3ZiaHus. K cepeinHe Beka B eCTECTBO3HAHMH ObLJIO
clieJJaHO MHOIr'0 KPYNHBIX OTKPbITHI. PpaHIy3CKUN y4YeHbIH
I1. Jlannac maTematTinyeckn obocHoBas Teopuio M. Kanra o pas-
Butuu ConHeuHON cucTeMBl (cM. ri. 2 yuebHHKa «O6mas 6Ho-
norusa. 10 knacc»). Uaerw paseurna BHOCHT B (hustocoduto I'. Te-
renb. A. U. 'epuen B «[Incemax 06 HayueHUN MPUPOABI» , H3/1aH-
HBIX B 1845—1846 rr., H3103KHJI A0 HCTOPUYECKOTO PA3BUTHA
IPHPOALI OT HEOPraHHYECKHX TeJ A0 uesoBeka. OH yTBep:xkaa,
4TO B €CTEeCTBO3HAHWM BePHBIMM 000OIEHMAMH MOTYT OBITh
JIAOIb T€, KOTOPBIE OCHOBLIBAIOTCHA HA IPHHIIAIIE HCTOPHYECKOr0
PasBUTHA. BBUIM OTKPHITH 3aKOHBI COXPaHEHUA SHEPrHH, YT-
BepAHJICH NPHHIUI ATOMHOI'O CTPOCHUA XMMUYECKUX dJIeMEeH-
ToB. B 1861 r. A. M. ByTsiepoB co3jiaeT TeOpHIO CTPOEHHA Opra-
HUUecKHuX coeanHenuii. Ilpoiier HemMHOro BpeMeHHM U
IO. . Mennenees onybunkyet (1869) coio snamenuTyio Ilepuo-
JUYECKYIO CHCTEMY 2JIEMEHTOB.

TaxoBa Oblna HayuHas oOCcTaHOBKa, B KOTOpOil paboras
Y. HapsuH. PaccMOTpUM KOHKpPETHEIE IIPEAIIOCHIIKH ero YUeHNU.

l'eonornueckue npeanocslakn. AHrauiickui reoyor Y. Jlaii-
eJib IOKa3aJ HecOCTOATeJBHOCTE IpejacraBieHnii KioBre o BHe-
3amHBIX KaracTpoax, M3MEHSIOU[MX [IOBePXHOCTH SeMJIH,
¥ 000CHOBAJ MPOTHBOIMOJOMKHYIO TOYKY 3PEHHA: HOBEPXHOCTH
[JIaHeThl M3MeHAeTCA HelpPepPLIBHO U He [0/ BJUAHHEeM KaKHX-
TO OcODBIX CHJI, a4 MOJ fAeHcTBHMEeM OOBIYHBIX MOBCEJHEBHBIX
(hakTopoB — KoJsieDaHMii TeMIepaTypsl, BeTpa, A0:¥KAA, npudos
M KHU3HEJeATEJbHOCTH PACTUTEbHBIX M JKHMBOTHBIX OPraHM3-
MoB. K uHcly NOCTOAHHO AEHCTBYIOUINX NPHPOAHLIX (PAaKTOPOB
Jlaiiesip OTHEC 3eMJIeTPSICeHUS , U3BEPIKEHUS BYJIKAHOB.

Cxomnble mbicu 3agouro ao Jlaiensa seickaseisaan M. B. Jlo-
MOHOCOB B cBoeM Tpyze «0 ciaosax semurpix» u Jlamapk. Ho Jlaii-
€JIb MMOAKPENNJ CBOM B3TJIAALI MHOMOUYHCJIEHHBIMM U CTPOTHMU
nokasarenbcTBamu. Teopus Jlaiiens okasasa 6osbioe BIUSHAE
Ha ¢opMupoBaHHe MUPOBO33peHus Y. Jlapsuua.

Hdocernxenus B 00J1aCTH HMTONOIHKY ¥ aMOpHoaorui. B 61o-
Jioruu OBLI cAesiaH psJi KPYMHBIX OTKPBITHI, KOTOpbIe OKa3a-
JINCh HECOBMECTUMBIMH C TPEACTABIEHUAMHM O HEM3MEHAEMOCTH
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NpHPOALI, 00 OTCYTCTBHH POACTBA Mexkay Buaamu. Kierounas
Teopua T. [IIBanHa mokasajia, 4TO B OCHOBe CTPOEHHUSA BCeX
SKUBBIX OPraHU3MOB JIEKHT eZlHHO00PA3HBIN CTPYKTYPHBII 2J1e-
MEHT — KJIeTKA.

HUccenenopanus passuTHA 3apo/ibliieil MO3BOHOYHBIX 1103BO-
Y 00HAPYKUTH YV SMOPHOHOB [ITHI ¥ MJIEKONHUTAIOLIMX »Ka-
OepHble Ayru u kabepHoe KpoBooOpallleHHe, YTO HATAJKHBAJIO
HA MBICJb O POACTBE PEI0, NTHIL, MJEKONHTAIOIIAX H ITPONCX0XK-
JeHUM HA3EeMHBIX MO3BOHOYHBIX OT NMPEJKOB, BEAVIIHUX BOJHbII
obpas »xusan. Pycckuii akagemuk K. Bap nokasas, uro passu-
THe BCeX OPraHM3MOB HAYMHAETCA ¢ AWIEKJIeTKHN U 4TO HA PaH-
HHUX CTAJAMAX PA3BHTHA 00HAPYIKHBAETCS IOPA3SHUTEIBLHOE CXOM-
CTBO B CTPOEHUH 3apPOJABILIEI JKUBOTHEIX, OTHOCHAIIIUXCA K pas-
HbIM KJIACCAM.

B pasBurun 61osiornu 60J6MIVIO POJIbL CHITpasia pazpaboTaH-
Haa JK. KoBbe Teopusa Tunos. Xora H{. KioBse 6610 yoerxxaen-
HBEIM CTOPOHHHKOM HEU3MEeHHOCTH BHJIOB, VCTAHOBJIEHHOE UM
CXOJACTBO CTPOEHHA M MBOTHBIX B Ipejesax THIAa 00BeKTUBHO
YKAa3bIBAJIO HA UX BO3MOMKHOE POACTBO M IIPOHCXOMKACHHNE OT OJI-
HOT'O KOPHH.

HUrak, B caMBIX pasdHbIX 00J1aCTAX eCTeCTBO3ZHAHMUA (reosiorns,
[IaJIeOHTOJIOTHA, OHoreorpadpusa, sMOPHOJIOrAd, CDABHATEILHAA
aHATOMMU#A, YYeHHE 0 KJIeTOYHOM CTPOeHUH OPpraiuamMoB) cobpas-
Hble YVYeHLIMH MaTepHaJibl MPOTHBOPEYHJM NpeAcTaBJIeHHAM
0 D0’KEeCTBEHHOM IIPOMCXOMKJAEHUMH M HEM3MEHAEMOCTH IIPHPO-
Abl. ITpaBuibHO 00BbACHHATE BCe 9TH (haKThbl, 0000IIUTE HX, CO3-
JlaTh TEOPHUIO 3BOJIIOIHMH CYMeJ BeJIMKHI aHIJIMHCKHH YYeHbIH
Y. JlapBuH.

1.2.2. 3kcneguumoHHbii maTtepuan 4. NapsuHa

IIpocsienuM OCHOBHBIE STAIBI KU3HEHHOTO NYTH, (GOPMHPO-
BaHMEe MHPOBO33peHHudA JlapBHHA M €0 CHCTEMY A0KA3aTeJILCTB.
Yapns Pobepr Hapsun poauica 12 gespans 1809 r. B ce-
Mbe Bpaua. B yHuBepcuTeTe OH 06yYaJICcA CHAYAIA HA MEJUI[MH-
CKOM, NIOTOM Ha GOrocJoBCKOM (paKyJbTeTe U cobHpasica CTATh
CBAIEHHUKOM. B TO ke BpeMsA OH NPOABJIAT BOJBIIVIO CKJIOH-
HOCTE K €CTeCTBeHHBLIM HayKaM, YBJEKAJICA Ireojoruei, 6oTaHu-
K0l u 3oosiorueii. ITocsie okoruanusa yausepcurera (1831) ap-
BUHY MIpeAJIaralT MeCTO HATYpaJlucTa Ha Kopabie « BUrib», or-
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Puc. 1.1.

Creaemwbt AeHusyes

6 [Oxcnoit Amepurxe
{cnpasa —
coBpeMEeHMbLL 8U0D,
caeea — uckonaembvtii)

NpaBJAKINeMCA B KPYTroCcBeTHOE ITyTellecTBHE A Kaprorpadu-
YyeCcKHMX cbeMOK. JlapBMH NIpHHUMAET NPUrjaniesue, u IaTh JIeT,
NIPOBeIeHHBIX UM B aKkcnexunuu (1831—1836), crann nosopor-
HBIM NYHKTOM B ero coOCTBeHHOM HAYYHOH cyp0e U B HCTOPHH
OHOJIOTHH.

Bo Bpemsa nyremecTBus HaGMIOAEHUA, CAeJaHHBIE OUYEeHB
TOYHO U IpoecCHOHANbHO, 3acTaBuau JlapBuHa 3agymMarbes
Ha/l IPHYHHAMH CXOJCTBA M Pa3MHYHN Mexay Bupamu. 'as-
HAfA ero HaxojAka, obHaApyKeHHAas B Ie0JIOrHUeCKUX OTJIOMKEeHH-
ax I0:xuo0it AMepHKH, — 39TO CKeJIeThbl BEIMEPUINX M’MIaHTCKHX
HeI0JHO3yObIX, OUeHb CXOJHBIX C COBpeMeHHbIMU OpoHeHOCIa-
MH 1 nesnBramu (puc. 1.1). Eme 6oabinee BneyaTieHne IpoH3-
BeJio Ha JlapBHHA H3yUYeHHe BHA0BOIO COCTABA XKHBOTHLIX Ha INa-
JIaNATOCCKHMX OCTPOBAX.

Ha aTux ByJIKAHMYECKHUX OCTPOBAX HEJABHEro IIPOHCX 0K Ie-
HuA JlapBuH obHapy:kuja Oau3KMe BHAbl BbIOPKOB, CXOJHBIE
C MaTepHKOBBLIM BHJAOM, HO IPHCIOCOOMBIIHECA K Pa3HBIM HC-
TOYHHKAM NUTAHUA — TBepAbIM CEMeHAaM, HACeKOMBIM, HEKTapy
uBeTKOB pacTenuit (puc. 1.2). Heneno 6bi10 661 npejnonaraTs,
4TO AJA KaXXJA0r0 BHOBb BO3HHKAIONIEr0 BYJKAHHYECKOro OCT-
posa TBoper; co3ziaeT cBOM ocobble BH/bI dKMBOTHLIX. PaszyMHei
czenaThk APYrod BLIBOJ: ITHILI IIONAJH HA OCTPOB ¢ MaTepHKAa
M M3MEHHJINCH BCJIEACTBHE NPHCHOoco0JieHNA K HOBBEIM YCJIOBH-
AM oburanusa. Takum obpasom, [JlapBHH CTABUT BOIPOC O POJIX
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Puc. 1.2. Pasnoobpasue dapsunosvix evwopros na I'aranazocexux
ocmposax u o. Koxoc (6 3asucumocmu om xapaxmepa

nuuwu )

yCJIOBUMII cpeJbl B BUA00Opa3oBaHMHU. AHAJOTMYHYI0O KAPTHHY
Iapsun nHabmogan n y 6eperos Adpuku. Juporasie, oburaio-
[{He Ha OCTPOBaxX 3eJIeHOr0 MbICA, HECMOTPA Ha HEKOTOPOe CXO/I-
CTBO C MAaTePUKOBBIMH BHAMH, BCE YK€ OTJIHYAIOTCH OT HUX
cyliecTBeHHBIMH Yepramu. C MOZHIMK COTBOpPeHUs BUA0B Jlap-
BUH He MOT O0'BACHUTH OCOOEHHOCTH Pa3BUTHA OMHCAHHOIO UM
IPLI3YHA TYKO-TYKO, YKMBYIIEro B HOPax Noj 3eMJei ¥ POKAAI0-
IL[ero 3pAYMX AeTeHbIIIeH, KOTOPbIe 3aTeM CJIEIHYT.

Ilepeuncnennsie u MHOrHe JApyrue paxThl NOK0JIe0aIH BEpY
y [lapBHHA B cOTBOpeHHe BHA0B. BepHyBInHUCh B AHIVIHIO, OH I0-
cTaBmnJ nepes coboi 3ajauy: paspellnTh BOIIPOC O MIPOMCXOMKIe-
HUW BHJOB.

@ 1. BypHoe pazeuTHe ecrecTBeHHBIX HayK B XIX B. mpesoc-
TaBJAJIO Bee Doabinee KoauvecTBO (haKTOB, NPOTHBOpE-
YUBIIMX MPEJCTABICHHAM 0 HEM3MEHHOCTH IMPHPO/ILI.
2. Hayuenune npupoasr H)xkuoit Amepnkn u l'amanaroc-
CKMX OCTPOBOB MO3BOJHJIO [JapBHHY caenaThk nepBbie
NPeaIoJOKeHHA 0 MeXaHH3MaX H3MeHeHHsS BHJIOB.
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C‘\[_}.‘.::_:'-.Jf.f' Ana NoBTopeHnMAa 1 3aaHing

iﬁs 1. Kakune aHHBIE I'e0JIOTHH IOCJYXKHUJIH IMPeANOCEIIKOM
- aBONMIOIMOHHON Teopuu JlapsuHa?
2. OxapakTepH3yiTe eCcTeCTBeHHOHAYYHEIE IPEeANOCHIIKH
¢opMHUPOBAHHSA 9BOJIONUOHHEIX Bariaagos Y. JlapeuHa.
3. Kaxue nabmonenus Y. [lapeuHa nokosebasu ero sepy
B HEM3MEHHOCTb BHIOB?

Wcnonp3ysa cnoBapHBIH 3amac pyOpHK «TepMHHOJIOTHSA»
1 «Summary», nepeseuTe Ha AHFJIMIUCKUHA A3BIK MyHKTHI «Onop-
HBIX TOYEK».

1 . 3 .  DBOMIOUUOHHAaA Teopus
Y. HapsuHa

OcuosHoit Tpya Y. Napsuna — «IIpoucxoseane BUAOB My-
TeM eCTeCTBEeHHOro 0TO0pa, WK COXPaHeHKe H3OPaHHBIX IIOPOJ
B OoprOe 3a KM3Hb», B KOPHE M3MEHHWBIIUNA NpeACTABICHHS
0 JKUBON npupoje, nosasuicsa B 1859 r. romy cobeiTHIO npe-
mecTBoBasa 6ojiee YeM ABAANATUICTHAA paboTa M0 U3YYEHHIO
¥ OCMEICJIMBAHHIO 00raToro (pakTHUYECKOro MaTepHasia, cobpaH-
Horo kak camum Y. J[apBMHOM, TAK M APYTUMHU YUEHBIMU.

1.3.1.  Yuenue Y. [lapsBuHa
06 uckyccTBeHHoM oTGope

JapBuH BepHYJICA B AHIVIMIO U3 KPYTOCBETHOI'O MyTeIIecT-
Busl y0eXKJIeHHbBIM CTOPOHHMKOM H3MEHSIEeMOCTH BHJOB IOJ
BJIMSHUEM YCJIOBHI 00uTanusA. [laHHbIE I'e0JIOT UM, IIaJI€0OHTOJO-
ruM, 9MOPHOJIOrHMH ¥ APYIMX HAYK TAKyKe yKa3blBaJIM HA U3Me-
HAEMOCTb OPraHu4YecKoro Mmupa. OgHaKo OOJBIIMHCTBO YUEHBIX
He NPU3HABAJY 3BOJIIOIMM: HUKTO He HabJ0aJ npespalieHus
OJHUX BHU/OB B apyrue. [loatomy [JapBUH cOCPeNOTOUNI CBOM
VCHJIHA HA PACKPBITHH MeXaHHM3Ma DBOJIOIHOHHOTO Iponeccea.
C aT0ii HeJIBIO OH 06paTH/ICH K IPAKTHKE CeJIbCKOro X03AlieTRa
Anrnun. B aToii crpaHe BbiBesn K 9romy Bpemenu 150 nopoj
royybeil, MHOro HOpoj cobaK, KPYIHOIrO POraToro CKoTa, Kyp
u 7. 2i. AHTeHCUBHO BeJsiach padoTa 10 cesIeKI[HH HOBBIX MOPOJ
JKUBOTHBIX M COPTOB KYJBLTYPHBIX pacteHuii. CTOpPOHHUKH I10-
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CTOAHCTBA BHJAOB YTBEpPXJaJjd, YTO KaXJAbIM COPT, Ka)kKaas
nopoja MMeT ocoboro AUKOro npeaka. JlapBHH Aokaszall, 4TO
9TO He TaK. Bce IOPOABI KYP HPOUCXOAAT OT AUKOM OAHKUBCKOM
KYPHIbI, JOMAIIHUE YTKH — OT JUKOH KPAKOBOH YTKH, IOPO-
bl KPOJMKOB — OT [HMKOTr0O eBpONeiicKoro kpoauka. IIpeaka-
MM KPYIIHOTO POTATOro CKOTa OBIIM JBA BHAA JUKUX TYPOR,
a co0aKu — BOJIK M JJIL HEKOTOPBIX MOPOJ, BOSMOIKHO, IIaKaJl.
ITpu sTOM MOpPOABI YKUBOTHBIX U COPTA PACTEHUII MOTYT OUEHb
pe3ko pasauyarbesi. Pacecmorpure pucyHok 1.3. Ha Hem mo-
Ka3aHbl HEKOTOPKIE MOPOBI JOMAIITHEro royos. ¥ HUX HeoIH-
HAKOBhIE MMPOTIOPI[MM TeJia, pa3dMephl, ONepPeHHe U T. ., XOTHA
BCE OHM MPOUCXOAAT OT OJHOI'0 IpejKa — JAHUKOr0 CKAJHUCTOro
rosny6s.

YUpesBbluailHO pasHooOpasHbl rOJIOBHBIE MIPUIAATKH Y METY-
x0B (puc. 1.4), npUYeM OHHM THIHUYHBI AJSA KaXXKJ0H IOPOJLI.
AHalord4HaAs KapTuHa HabIOAaeTca cpejd COPTOB KYJbTYP-
HBIX pacreHnii. OueHb OTJIHYAIOTCA MeKAY coboil, HAanpuMep,
copra Kanycrtsl. 3 0lHOro AMKOTr0 BHJA YEeJOBEKOM IOJIYUYeHbI
KOYaHHAA KanycTa, IIBeTHas Kalycra, KoJabpabu, KopMoBas
Kanycra, crebesb KOTOPOH HpeBHIIIAET POCT UeJOBeKa, H Ap.
(cMm. puc. 11.2 yuebuura «O6masn 6uonorusi. 10 kaaces).

Copra pacTeHH ¥ TOPOAEI JKMBOTHEIX CJYIKAT JJIA YAOBJIe-
TBOPEHUA NMOTPebHOCTEH YeIOBeKA — MATEPUATBHBIX HJIH 3CTE-
Tuueckux. OgHO 9T0 yOeANTENIbHO JOKA3EIBaeT, UYTO OHH CO3[a-
HbI yenoBekoMm. Kakum ke 06pasoM 4YesioBEK IOJYYUJ MHOTO-
YHCJIEeHHBLIE COPTA PACTEHHI H MOPOALI XXHBOTHBEIX, HA KaKHE
3aKOHOMEpPHOCTH ONHpaeTrcs OH B cBoel pabore? OTBeT Ha aTOT
Bonpoc JlapBuH HaIIEN, U3y4asi METOAbl AHITIMHCKHAX ()epMepOoB.
B ocHOBe HX METOOB JIe3KaJI OAHUH IMPUHILNII: PA3BOAA JKMBOTHBIX
WM pACTeHHUsI, UCKANU cpeau ocobell sK3eMNaAphI, HECYyIue
HY)KHBII TpU3HAK B HanboJiee APKOM BBIDAXKe€HHH, H OCTABJIA-
JIY NI DPASMHOMKEHUA TOJbKO TAKHe opranuambl. Eciu, Hanpu-
Mep, IOCTABJIEHA 3a/1a4a MOBLICHTH YPOKAWHOCTH MIEHHUIILI, Ce-
JIEKI[MOHEP U3 OTPOMHOM MAaCChl pACTeHU BRIOMpaeT HECKOJIBKO
JIYYIINX K3eMILIAPOB ¢ HAMDOJIBIIINM YHCJIOM KOJMOCKOB. B cne-
JYIOI[eM oy BBICEMBAIOTCA 3epHA TOJBKO 3TUX PACTEHHI H cpe-
JU HAX CHOBA OTBICKHMBAKOTCH OPraHU3Mbl, UMEOIIUEe HAUDOIb-
mee KOJHYECTBO KOJIOCKOB. Tak mpoaoskaercs HECKOJIBKO
JIeT, ¥ B pe3yJIbTaTe MOABJAETCA HOBBIH COPT MHOT'OKOJIOCKOBOM
MIIeHHIbI.
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Puc. 1.3. Ilopodw domawnezo zoayba:
1 — zoney, 2 — Quruit 20ay0v, 3 — AxKobuney,
4 — cosunwvtit 2oaydbv, 5 — dymoiw, 6 — mypmau,
7 — mpyGacmblii 20ay6s, 8 — Kydpaswiit zoayoo
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B ocHoBe Bceii paboThl M0 BBIBEEHHMIO HOBOI'O COPTa pacre-
HHUH (MM DOPOAbl }KUBOTHBIX) JIEJKUT U H3BMEHYHBOCTh IPHU3HA-
KOB Y OPraHM3MOB, H 0TGOP 4eJIOBeKOM TaKUX H3MEeHeHHi, KOTO-
peie Hanboslee YKJIOHAIOTCA B ¥KeJaTeNbHYI0 JJIA HEr0 CTOPOHY.
B psaxy mokosieHHH TaKHEe H3MEeHeHHA HaKAIJIMBAIOTCA M CTAHO-
BATCS YCTOMYMBLIM [IPU3HAKOM NOpoAsl uinu copra. [[ins orbopa
HMeeT 3HaYeHHe TOJbKO undusudyanvHas, neonpedeieHHasn
(HacieacTBeHHAA) H3MEHUHBOCTD.

IMockoabKy MyTalMu — ABJIEHHE JOCTATOYHO PeAKOe, HCKYC-
CTBEHHBIH 0T0Op MOXKeT ObITH YCHEIIHbIM TOJBKO B TOM cJIydae,
€CJI OH MIPOBOAMTCA cpean 6osabioro ynciaa ocobeii. IsaBecTHBI
TaKKe CJAydaH, Korja K BOSHMKHOBEHHUIO HOBOM MOPOAEI IIPHBO-
AUT efMHUYHAA KpynHas myranus. Tak nosBuiInck aHKOHCKAaA
1opoJia KOPOTKOHOTHX OBEIl, TAKCA, YTKA C KPIOUKOBATBIM KJIIO-
BOM, HEKOTOpEIe copTa pacteHni. Ocobu ¢ pe3ako H3MeHeHHBIMH
Npu3HaKaMH ObLIM COXPAHEHBI U UCIIOJb30BAHBI JIJIA CO3aHUA
HOBO# MOPOJKI.

CaenoBartensHO, nod uckyccmaeenvtm ombopom noHumaem-
es npouece co30anusl HOBbLX NOPoo HCUBOMHLLX U COPIMOEB KYJlb-
MYPHLLX PACMEeHUil NYmem CucCmemMamuiecKozo COXPaHeHus
u pasmuodicenusn ocobeil ¢ onpedeseHHbiMU, UeHHbIMU 0ad ve-
J108eKa NPUIHAKAMU U caollcmeamu 6 pady noKoneHuil.

HapsuH BhIAEJAN ABe (DOPMBI MCKYCCTBEHHOro orbopa —
CO3HaAMeNbHbLIL, NWIN MemoduiecKkuil, u 6ecco3HameabHbLil.

Merommyecrnit orbop. CosHarenbHblil oT6op 3aKkiUaercs
B TOM, UTO CeJIEKIIHOHED CTaBHUT Iepes co00M onpegesIeHHYIO 3a-
Jady u BejgeT oThOp 00 OJHOMY-ABYM npusnakam. Takoi npuem
MO3BOJAET AOCTUTHYTh BosbIuX ycrnexos. JlapBuH NPpUBOAUT
npumep OLICTPOro BhIBeJeHHSA HOBbIX nopoia. Korza Owiia mo-
cTaBJieHa 3aj/la4ya MPeBPATUTh CBUCAOIMI rpefeHb MCIAHCKOTO
IeTyxa B CTOSTYHIA, TO yKe deped NAThH JieT Oblja noJiydyeHa Ha-
meueHHas opma. Kypsl, umeroniue «60posasi», ObLIN BEIBEIEHBI
yepes mecTh JeT. BoaMOMXHOCTH MCKYCCTBEHHOro oTbopa B Ha3-
MeHEeHWH U mpeobpa3oBAHWHN CTPOEHHUA M CBOMCTB Ype3BbIYaiiHO
penuku. Hanpumep, nonyankaa kopopa paet yxoit 700—800 n
MOJIOKA B T'OJl, & OT/J€eJIbHEIe 0cOGH COBPEMEHHBIX MOJIOYHBIX MO-
poa — a0 10 000 s1. ¥V mepuHOCA YMCJI0 BOJIOC HA €IUMHHUILY MJIO-
mazny noyutu B 10 pas Goabiue, yem y Gecriopogabix osel. O4eHb
BEJIMKM Pa3JIMYMA B CTPOEHMM TeJla ¥ PasjM4YHBIX IOPOX CO-
bax — Bopaoit, Gysnbaora, cenbepHapa, Nyaessa WIN MIMTHLA.
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Puc. 1.4. TIonosubie npudamiu
Y nemyxo6 pazauiiblx nopod
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Yenosuda yenexa MeTOAHYECKOr0 HCKYCCTBEHHOT0 oTbopa —
B6onpiioe ucxonHoe uucyio ocobeit. Takoit orbop HeBO3MOKEH
IpPH MEJKOTOBADHOM (KPECThSHCKOM) CeJbCKOX03AHCTBEHHOM
npousBojcTBe. HoByI0o mopoay HeNb3s BHIBECTH, €CJH B X03AH-
cTBe uMeeTcA 1—2 Jomaau UJIH HECKOJIbKO OBell.

Takum obpazom, H3yUeHHEe METO/AOB CeJIeKIIUH, TPUMEHAB-
IIUXCHA B KPYMHOTOBAPHOM KANMUTAJHUCTHYECKOM CEJIbCKOM XO-
asiictee Aurnuu XIX B., noszposaniao [lapeury c)opMyJIHpPOBATH
NPUHIUI MCKYCCTBEHHOT0 0TO0Opa M ¢ MOMOIIbI0 9TOT0 IPAHIA-
na o0bACHHUTL HE TOJIBKO NPHYHHY COBepIIeHCTBOBAHUA (OpPM,
HO M UX MHOroobpasue.

OpHako AoMalIHHEe YKHBOTHBIE, TAK 3HAYHUTEIbHO OTIHYAI0-
HecAa OT JUKHX NPeAKOB, MOABHJINCH €Ile Y AOMCTOPHYECKOro
yeJoBeKa, 3aJ0JIro A0 CO3HATEJLHOIO IPUMEeHEeHUA METOOB ce-
aexnuu. Kak aro npousonino? ITo lapsuny, B npoiecce npupy-
YeHHUSA JHKHUX MHUBOTHBIX HeJIOBEK OCYIEeCTBJAJ IPUMHATHBHY O
(hopMy HCKYCCTBEHHOI0 0TOOpa, KOTOPYIO OH Ha3BaJ O6ecco3Ha-
meJjavHblM.

Beccosnarensneiii orbop. BeccosHarenbHbIM Takoi orbop
Ha3sIBaeTCcHd B TOM CMBICJIE, YTO HEJIOBEKOM He CTABHJIOCH LieJIN
BBIBECTH KaKYI0O-TO OIpeJieJIeHHYI0 nopoay uinu copt. Hanpumep,
yOMBAJIH U CHEJANIH B MEPBYIO OUepeAb XYAIIUX KHBOTHBIX, a
COXpaHANUCH HpU aToM Haubosee nenHsie (6onee yxoiHaA KO-
poBa, XOpOouIo HecyIasacsa Kypuua u 7. a.). JlapBue NpHBOAUT B
npumep xurteseit OrEeHHo 3eMJH, B IePHOJ IoJjioja Moefaio-
mux cobak, KOUIEK, KOTOPbIE XYKe JIOBAT BBIAP, & JYYIIHX CO-
fak crapalTcsa COXPAHHTHL BO 4TO OBl TO Hu crano. BeccosHa-
TeJAbHBIH 0TOOP CYIIECTBYET A0 CHX IOP B KPECThAHCKOM X03:Ai-
CTBe, HO €r0 BJMAHHE HA YBeJHYeHHe pasHooOpasusa JOMamHHX
JXHBOTHBIX H KYJIBTYPHBIX paCTEHHﬁ IIPpOABJIAETCH ropa3ao Mmej-
JIeHHee.

Y. JlapeuH He HMeJl BO3MOXXHOCTH IIPHBECTH NPHUMepEI 040-
MANTHUBAHUA JUKHX }XUBOTHBIX MMyTeM HMCKYCCTBEHHOrO OT0O-
pa, OCYIIeCTBJIAEeMOro 9KCIepHMEeHTaJbHO. B Hamm AHH Takue
npuMepbl uMelTca. Pocenitckuit yuenniit akagemuk [, K. Be-
JnseB, paboras ¢ pa3BOAMMEIMH B HEBoJIe cepe0pHCTO-YePHBIMU
aucamu (cemeiicTBo cobaubux), oOHAPYIKUJI UHTEepecHOe sABJie-
Hue. JXUBOTHBIE OYEeHb PA3JIMYAIHCE MeXAY co00if mo croeMy
NOBeJIeHUI0 1 110 peakuuu Ha uyenoseka. [l. K. BesnsieB Beigenn
cpeiu HAX TPH IPYIIbI: aTPECCUBHBIX, CTPEMANIUXCA HANACTh
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Ha UeJIOBeKa, TPYCJIUBO-arPeCCHBHLIX, DOANIMXCSH YeJIOBeKa U B
TO K€ BpeMs JKeJlalolMX HA Hero HamacTh, H OTHOCHTEJIBHO
CIHOKOHHEIX € BRIPAYXKEHHLIM MCCJEJ0BATEILCKUM HHCTHHKTOM.
Cpean 2T0# nocJeAHe| rpynnsl yueHbli 1poBo/n orbop mo no-
Be/IeHYECKHM peaKIMAM: OCTABJAJ JJIA pasMHOKeHHA Gosee
CIOKOMHBIX JKHBOTHBIX, ¥ KOTOPEIX MHTEpPEeC K OKPYIKAalolieMy
npeobiasan Haj peaknuei crpaxa M samuTel. B peayabrare
orbopa B pAje NOKOJIEHHH VAaJIoCh NOJIYYUTh ocoleli, KoTopbie
Beau ceba Kak AoMamHaue cobaku: Jerko BCTYIANH B KOHTAKT
¢ 4eJIOBeKOM, PajioBajJiuCh Jiacke u T. A. Camoe nopasuresisHoe,
4yTO mpu 0THOpE N0 NOBEJeHYeCKUM NIPU3HAKAM Y 3KHBOTHBIX H3-
MEHHJIHCL Mop(doJiorHyecKkne H (PM3HOJOrHYecKHe NPH3HAKH!
ONYCTHJIMCH YIIM, XBOCT 3ArHYJICA KPHOUKOM (KakK y cubupcKux
Jaaek), Ha N0y NOsABMJIACH 3BE3JI0MKA, CTOJbL XapaKTepHasa AJd
JoMAaImHUX (HeUHCTONnopoAHbIX) cobak. Ecian AuUKHe Juchl pas-
MHOJKAIOTCA pa3 B I'ofl, TO OJOMAlLIHEHHble — JBa pasa. Uame-
HHJIUCh ¥ HEKOTOPBIE APYTHe NPU3HAKH.

B onucaHHOM npumMepe o0HApPyKHBaeTCs B3AaMMOCBA3b Me-
KAY UBMEHEHHAMH CTPOCHHMA M MOBEJeHUsA KUBOTHBIX. Takyio
B3aMMOCBA3b 3aMeTuJ eine JlapBuH 1 HasBaj ee KOpPPeAAMUS-
HOil, UJIH COOMHOCUMeNbHOol, n3MeHYnBOCThI0. Hanpumep, pas-
BUTHE POTOB Y OBeIl H K03 COUEeTAeTCA ¢ AJUHOM 1mepcTH. Y Ko-
MOJIBIX YKMBOTHBIX IIepcTh KopoTKasa. Cobakn beciepcTHBIX MO-
poz 06BIYHO MMEIT OTKJIOHEHWA B cTpoeHuH 3yboB. PazBurme
XO0XJIa Ha TOJIOBE KYP M I'yceil coueTaeTcs ¢ UsMeHeHHeM Jeperna.
¥ Koulek MUrMeHTalys MIepeTH CBA3aHa ¢ PYHKIIHOHUPOBAHHEM
OpraHoB uyBCTB: Oesible royiyborsasble KOMIKH BCerja riayxue.
KoppensTuBHas M3MEHYMBOCTH OCHOBAHA HA IJICHOTPOIHOM
(MHOXeCTBeHHOM) JIeliCTBHH I'eHOB.

1. Y. JlapBuH BBIAEJHJ ABe OCHOBHBIE (DOPMBI HCKYC-
CTBeHHOro 0TGopa: mMeToaMUYecKHH H OeccosHaTenb-
HBIH.

2. Nocrumennsn ceabckoro xoasicrea Anarunu B XIX =B.
B 00JacTH BBIBEICHHMS MHOIOYHMCJIEHHBIX IOPOJA JO-
MAUIHHX KMBOTHBIX H COPTOB PACTeHHH MOCIYHHIIH
aaa 4. lapeuaa MOIEb10 NPOLECCOB, NPOHCXOAAIHX
B IpHpoOJe.
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3. KpynHoToBapHOE CeIbCKOX03AHCTBeHHOe MPOU3BOJICT-
BO AHIIHH pacCMaATPpHBAKOT KaK COIIHAJIBHO-3KOHOMH-
YeCKYI0 NnpeanocslIky Teopun 4. Japsuna.

Bonpocb! gns nosTopeHnsa 1 3agaHns

1. Kak paspemun Y. JlapsuH BOHpOC 0 NpefKax AoMari-
¥" HHX KHBOTHBIX?

2. TlpuBegnuTe npUMepbl MHOT00OpA3UA MOPOJ JOMAIIITHUX
JKUBOTHBIX H COPTOB KYJILTYPHEIX pacreHuii. YeM 00b-
sICHSIeTCA 3TO MHOrooOpasue?

3. B yeM coCTONT OCHOBHOM MeTO/ BbIBeAEHHA HOBBLIX COP-
TOB ¥ HOPOA?

4. Kak MeHAeTCA CTPOEHUE U TTOBEIEHHE YKUBOTHBIX B IIPO-
necce ogomamuueagua? IlpuBeguTe IPAMEpEL.

Hcnonb3ysa cnoBapHBIH 3anac pyopukr «TepMHHOJNOrHA»
H «Summarys, iepeBeJiuTe Ha aHMVIMMCKHAN A3bIK NYHKTHI « Onop-
HBIX TOYEK».

1.3.2. Yuenue Y. [lapBuHa 0 ecTrecTBeHHOM oTBope

HcxycerBeHHBIM 0TOOD, T. €. cOXpaHeHHe 0cobeil ¢ mosie3HsbI-
MH JJISl PA3MHOXKEHUA NPU3HAKaAMM H yCTPaHEeHHE BCeX OCTalb-
HBIX, IIPOBOJIUT YEJIOBEK, CTABAIIUN nepe] coboil onpeeieHHbIe
sagaun. [IpusHaku, HaKanJIuBaeMsble IIPH HCKYCCTBEHHOM 0T00-
pe, MOJe3HbI AJIA YeJOBEKa, HO Heobs3aTeIbHO BBITOJHBI AJIA
JKUBOTHBIX. J[lapBUH BBICKA3aJ NPEATIOJIOMKEHHAE, YTO B IIPUPOAE
CXOJHBIM IyTEM HaKallJIMBAIOTCHA [IPU3HAKH, [10JI€3HbIEe TOJBKO
JJIs OPraHM3MOB M BH/Ia B [1€JI0M, B Pe3yJibTaTe 4yero obpasyior-
CsI BU/IBI ¥ PA3HOBUIHOCTH. B 3TOM ciyuae TpeboBayoCh yCTAHO-
BHUTh HAJIMUWe HeonpejeleHHON MHAMBUAYAIBHON U3MEeHUYHBO-
CTH Yy IMKHUX 3KMBOTHBIX U pacrennii. Kpome Toro, Heob6xongumo
OBLIO HOKA3aTh CYMIECTBOBAHHME B IIPHPOJAE KAKOrO-TO HAIIpaB-
Jsawero akrTopa, AeHCTBYIONIEr0 AHAJOIHYHO BOJIe YeJIOBeKa
B IIpolecce UCKYCCTBEHHOro oTbopa.

BeeobDnias uaan BHIVAJIBHaA HEMEeHUYHBOCTE H H30BITOUHAA
YHCJIeHHOCTH NOTOMCTBA. ,[[apspm noKasaJi, 4To y npezcraBsvre-
Jlell JMKHUX BHJIOB KMBOTHBIX M PaCTeHMH MHAMBHUYaJIbHAA U3-
MEHUYHBOCTH IIpeJACTaBJeHa OUYeHb MHUPOKO. MHAUBHAYaANBHEIE
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OTKJIOHEHHM A MOTYT OBITh I10JIE3HBIMH, HEHTPAJbHBIMH HJIH Bpe-
HBIMHM JJIA opranuama. Bee nu ocobu ocTaBAAT NOTOMCTBO?
Ecan Her, TO Kakue (PaKTOPLI COXPAHAIOT 0cobeil ¢ 10JIe3HBIMH
IMIpU3HAKAMH M VCTPAHAIOT BCeX ocTaabHBIX?

JlapBHH oOpaThics K aHAJNK3Y PA3BMHOMEHHUA OPraHU3MOB.
Bee OPraHu3Mbl OCTABJIAIOT 3HAYHUTEJIBHOE, HHOI'ZIA O4YeéHb MHOI'O-
yucJeHHoe moToMcTBO. O1HA 0CODb CenbiH BHIMETBIBAET B CPEJ-
HeM OKoJI0 40 ThiC. HKPDHMHOK, OCeTpP — 2 MJIH, JATYIOKH —
10 10 Teic. ukpuHOK. Ha olHOM pacTeHHMH MaKa eXerojHo co-
apesaer a0 30—40 Teic. ceman. [laxke MeAJIeHHO Pa3MHOMKAaI0-
muecHd 3XHBOTHBIE NOTEeHIMAJIbHO CHOCOGKH OCTaABHTL O'POMHOE
YHCJI0 MOTOMKOB. CaMKH CJIOHOB IIPMHOCAT JleTEHbIIeH B BO3-
pacre mexay 30 u 90 rogamu. 3a 60 jier oHM pOIKAAIOT B Cpej-
HeM 6 cioHAT. Pacuersl MOKa3bIBAIOT, YTO JajKe IPH TAKOH HU3-
KOlf MHTEHCHMBHOCTH PA3MHOKeHHA uepe3d 750 JeT moroMcTBO
OIHOM mapsl cJI0OHOB cocTaBmio 6u1 19 man ocobeii. Ha ocHoBe
OTHX M MHOTHX JIPYIHX NpuMepoB J[apBHH NPHXOAHUT K BBIBOJAY
0 TOM, YTO B IpHpoje Jii0b0ii BUJ }KUBOTHBIX M PACTEHHI cmpe-
MUMCA K PAIMHONCEHUIO 8 2€0MEemMPULeCcKOoll npozpeccuu.
B 10 3xe Bpemsi UMCJI0 B3POCABIX 0coDeli Ka)Joro BUia OCTaeTcs
OTHOCHUTEJIBHO MOCTOAHHBIM.

Ka>xnas mapa opraHu3MoB JaeT ropaszo 6oJibie IOTOMKOB,
yeM HMX JOXHBaeT A0 B3POCJIOro COCTOAHHMA. Boabmiasa gacts
MOABMBIINXCSA HA CBET OPraHU3MOB, CJeJ0BaTeabLHO, PH0HeT, He
JIOCTUTHYB I0JIOBOM 3pesocTH. IIpnunael rubenn pazHooOpasHkL:
HE/JOCTATOK KOPMAa M3-3a KOHKYPEHILUH ¢ IPeCTaBUTeAMH CBO-
€ro ke BHJla, HallaJleHue Bparos, JeicrTBue HeOJIaronpuAaTHBIX
(puauyecKux (paxTOpoB Cpeabl — 3aCYXH, CHJIBHEIX MOpPO30B,
BBICOKO# TeMmmeparypsl u np. Orciona cjenyeT BTOPOH BBIBOX,
canenanHblil JlapBuHOM: B NpUpoje NPOMCXOAUT HenpepbiBHAA
oopsba 3a cymecTBoBaHME. ITOT TEPMHUH JOJIXKEH NOHUMATHCA
B IIMPOKOM CMBICJIe, KAK moﬁas 3aBHCHMOCTE OPraHM3MoB OT
BCEro KOMILIEKCAa YCJOBHH OKPYIKAIOIIeH ero »XUBOH NPHPOLL.
Wnuaue rosops, Gopvfa 3a cywecmaeogamue — 3TO COBOKYII-
HOCTb MHOTOOOPA3HBIX M CJIOMHBIX B3aMMOOTHOIIIEHUH, CYIIe-
CTBYIOIMX Me3K/Y OpraHu3MaMe M ycJoBuaMH cpeabl. Korpa
JieB OTHUMAaeT Jo0bIuy V F’MeHBI, moApasyMeBaercs bopsba 3a mu-
my. IIpo pacTeEne Ha OKpauHe MYCTHIHH MOYKHO CKasaThb, 4YTO
OHO BejeT 60pLE0Y NPOTHB 3aCyXH, HO TOYHO TaK JKe npejnojara-
€TCsl, UTO ero JKHU3Hb 32aBHCHT OT BIAXKHOCTH.

2 - B. B, Baxapos, 11 k.
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Qopmel G0pe0LI 32 CYIIECTBOBAHNE H €CTECTBeHHLIN 0TOOD.
JlapBuH BhIJIEJIMJI TPH OCHOBHBIEe (popMbI GOpeOBI 3a CymecTBo-
BaHHe: a) mexcaudosyio, 6) sBHympusudosyro, B) 6opuby ¢ He-
621a20NPUAMHBIMU YCAOBUAMU CpPedbl.

Mempuaosas oopsoa. [Ipumepsr MekBUA0BOI OOpLOBI MHO-
rouucyieHEEsl. 1 BOJIKH, M JIMCEl OXOTATCA Ha 3aiineB. Mexay
BOJIKAMH M 3alillaM¥, a4 TaK»Ke MeXxJy JMCAaMM M 3aiinamMu ujaer
HanpsaxeHHas 6opsba 3a cymecrsosanue, Orcyrereue A06bIYH
obpekaeT XMIMHAKOB Ha roJjiof u rudesb. B T0 jxe BpeMsa Mex iy
XHMIIHUKAMH — BOJIKAMHM M JIHCAMH — TOYK€ CYIIeCTBYeT KOH-
KYPeHIUsA 3a OUINY. ITO He 3HAUMUT, YTO OHM HENOCPeACTBEHHO
BerynaioT B 60peby Apyr ¢ ApYyrom, HO yclex OAHOI'O O3Hava-
eT Heycnex apyroro. TpaBosjHbIe }KMBOTHbLIE CMOTYT BBIXKHThH
¥ OCTABMTH MOTOMCTBO TOJIBKO B TOM CJIydae, €Cid OHH CYMEIOT
usbexaTb XMIIHUKOB U OyAyT obecneyennl numieii. Ho pacru-
TEJbHOCTBIO IUTAIOTCH PAa3HbIe BUAbLI MJIEKOIIMTAIIINX, & KPOME
TOr'0, HACEKOMBIE€ ¥ MOJUIOCKH: YTO JOCTANOCH OJHOMY, He JoC-
TaHeTcs Apyromy. CymecTBoBaHHE TPaB B CBOIO OUYepeib 3aBH-
CHAT He TOJIBKO OT NOeAAHMA MX YKMUBOTHBIMHM, HO M OT JPYIHX
YCJIOBHIf — ONBIJIEHUS 1IIBETKOB HACEKOMBIMH, KOHKYPEHIIHHA
¢ JIpYrMMH PacTeHUsAMM 34 CBeT, BJATY U T. J. BecupensaTcrees-
HOE pPa3sMHOXXeHHe MHKPOOPraHH3MOB CAEpPKHBAIT, MOMHUMO
NIpPoYNX (hakTOPOB, aAHTHOMOTHKH, BhIIeJiAeMble rpubamu, 1 (-
TOHIUKI, 0OpasyeMbie 3eIeHBIMU pacTeHuAMHA. K MexBHA0BO!
6oprbe oTHOCATCA U B3AHMOOTHOIIIEHUA B (hopMe IIapasuTH3MA.
ITapasuTs!l ocnabiasioT OPraHusM XO3AWHA, JEJalT ero MeHee
KOHKYPEeHTOCIIOCOOHBIM.

Buyrpuswioeas 0opnoa. B IpUBeeHHBLIX IPHMepax Me-
BHJIOBBIX B3aMMOOTHOIIIEHUH HAIPAMKEHHOCTh OOpbObLI Mexny
BHaMu ocnabnsercsa TeM, 4TO, KAK NPAaBUJIO, OPraHU3Mbl UMe-
0T He OJHH, & HEeCKOJBKO MCTOYHMKOB nurasus. Hanpumep,
JIMCA MMHTAeTCA He TOJNbKO 3aiillaMy, HO ¥ MBILIIAMH M ITHIIAMH.
Y ocobeii 3xe ogHOro Bujaa 1morpebHOCTH B IHUINE, TEPPUTOPHH
M JApPYrUX YCJOBHAX CYINECTBOBAHUS OJAMHaKOBBI. Iloaromy
KOHKYPeHIHA MexKJAy HUMH HanbGosee ocrpas. [JapBHH cumTa
BHYTPHMBHJIOBYIO O0pb0y caMmoit HanpsyxkenHoi. Hanmpumep, nTu-
bl OJJHOTO BHAA KOHKYPHDYIOT H3-3a MeCT rHesgopanus. Cam-
bl MHOTHX BH/OB MJIEKONHTAKIIMUX M IITHI{ B IEPHOJ PAa3MHO-
JEeHMA BCTYNAIOT APYT ¢ Apyrom B bopely 3a npaso ob3aBecTHCh
cembeii (mosoBoi orbop).
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Boprta ¢ HeDJAronpHATHBLIMH VCJIOBHIAMH BHeIIHeld cpe-
1bi. PaKTOPbI HEKHUBOM NPHPOALI OKA3BIBAIOT OIPOMHOE BJIHA-
HHEe Ha BBIJKMBaEeMOCTh OprasEuamMoB. MHoro pacreHuii rubHeT
BO BpeMsA XOJIOJHBIX MAJOCHEIKHBIX 3UM. B CHJIBHBIE MOPO3EI
CMEPTHOCTHL YBEJHYHBAETCA M CpedH XHBOTHLIX, O0OMTAIOIHAX
B mouBe (KPOThI, JIOK[eBbie YepBH). 3UMOH NpPU HEAOCTATKE
PacTBOPEHHOI'O B Boje Kucjopoja morunbaer peiba. Cemena pac-
TEHHI HepeJKO 3aHOCATCA BeTpPOM B He0JaronpusiTHbie MecTo-
00MTaHMA M HE NPOPACTAIOT.

Bce (popmel 6opsOBI 3a CyIIECTBOBAHNE COIIPOBOKAAIOTCA HC-
TpebJieHHeM OrPOMHOI0 KOJIN4eCTBA OPraHU3MOB MJIM IPHUBOAAT
K TOMY, 9TO 4aCTh UX HE OCTaBJfAeT IIOTOMCTBA.

KTo ke BEIDKMBaeT B 3TOH MMOCTOAHHO NIpoKucxoaAiieii 6opsbe
3a cymecrsoBanne? HabuiofeHHA MOKA3LIBAIOT, YTO AJIA PACTH-
TeJBHEIX M YXMBOTHEIX OPraHHM3MOB XapaKTepHa BceoOlmas H3-
MEeHYHBOCTb IIPU3HAKOB, CBOHCTB U DecKOHeYHOe pasHoobpasHne
uxX KomOmHanwii. Jlaxe B moTOMCTEE OJHOI maphl poauTeJei
HET COBEPIIeHHO OJJMHAKOBBIX ocobeil (3a HCKIIYeHHeM MOHO-
3UroTHBIX Onn3Her08). B 0opwbe 3a cylecTBOBAHHE BLIXKHUBAIOT
M OCTABJAIOT MOTOMCTBO MHAMBHAYYMEI, o0Jafaloniie TaKuM
KOMILJIEKCOM NPU3HAKOB ¥ CBOMCTB, KOTOPbLIH IO3BOJIAET HAH-
foJee ycnellIHO KOHKYPHPOBAaTh ¢ ApyrumMu ocobsamu. Takum 06-
pas3oM, B IPHPOAE NPOHCXOAAT Npollecchl H3buparenbHOro YHHY-
TOXKeHHA OAHHX ocoleil H IpPeHMYIIeCTBEHHOI0 PA3MHOMKeHHUSA
JApPYTHX — sIBJIeHHe, HadBaHHOe J[lapBUHOM ecmecmeeHHbLM om-
Gopom UMW 8blicusaHuem naubonee npucnocobaennwvix. Ilpn
M3MeHeHWH YCJIOBHMIl BHEIIHell cpeJbl MOJe3HbIMH JIJIA BEIXKHBA-
HHUA MOTYT OKa3aTbhCsid KaKHe-TO HHbIe, 4YeM Ipeiae, IPHU3HAKH.
B peaynbTaTe MeHsAeTcsa HanpaBJieHHe JaBleHus orbopa, mepe-
CTpauBaeTcA reHeTHUYeCKas CTPYKTypa Buja, bOaaropaps pas-
MHOKEHMIO IIMPOKO PACIIPOCTPAHAIOTCS HOBbIEe IPU3HAKH — NO-
ABNAMCA HOBbLIL 8UD.

CnemoBaTesbHO, 8Udbl UBMEHAIMCA 8 Npoyecce npucnocos-
JACHUA K YCA0BUAM 6HeutHell cpedui. [IBMIKYIIEH CHIIONH H3MeHe-
HHUSA BHJOB, T. €. 9BOJIIOINH, ABIAETCA eCMeCcmaeecHHbLiL omoop.
MarepunanoM Ais oTOOpA CIAVIKUAT HaceAcTBeHHasA (HeolpegeseH-
HadA, HHANBHAVAJbHAA, MYTAIlHOHHAA) HBMEHYHBOCTh. aMeR-
YHBOCTH, 00YCJIOBJIEHHAA NMPAMBIM BJIMAHHEM BHEIIHeH cpelbl Ha
OpraHW3MBI (rpynmnoBas, MOAHMHUKAIMOHHAA), HE UMeeT 3Have-
HUA IJIA 9BOJIIOIMH, MOCKOJBKY [0 HACJIEACTBY He [epegaercs.

2*
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Oopasosanne HOBLIX ni108. BOSBHUKHOBEHHe HOBBLIX BH/OB
IlapsuH npeacraBiaaix cebe Kak AJIMTENIbHBIM NPOIECC HAKOIM-
JIeHHUA IMOJIe3HLIX MHAUBHUAYAIBHBIX U3MEHEHHUH, YBEeJINYHNBAIO-
MUXCA U3 MOKoJIeHus B nokosienne. [Touemy aro npoucxomgur?
JnsuenHble pecypesl (HIa, MecTa JJIs PA3MHOYKEHHSA | IIp.)
Beerzia orpanuyeHsl. Iloaromy camas oxxecrouenHas Oopeba 3a
CYIIeCTBOBAHHE MIPOMCXOAUT MeX Ay Hauboiee CXOMHBIMH 0CODsA-
mu. HanpoTruB, MeXay pas/jHyalOlIUMHUCA B Npejesax OZHOIO
BUJa ocoDAMH OAMHAKOBBLIX norpebHocTeidl MeHbIe, a KOHKY-
pennusa caabee. [ToaTromy Hecxo:xkme 0cOOH HMEIOT MpeHUMYyIlie-
CTBO B OCTaBJIeHUM nmoTomMcTBa. C Ka)AbIM IOKOJIEHUeM pPasJjiu-
uH#A CTAHOBATCA Bce DoJiee BhIDa’KEeHHBLIMH, & MIPOMEKYTOUYHbIE
(hopMEI, cXoaHBIe Mexay coDoil, BeiMmupaT. Tak u3 ogHOro Buja
obpaayerca ABa WJIH HECKOJBKO. SIBJIeHMe pacXoKAeHHA MPH-
3HAKOB, BeAyllee K Bugoobpa3zoBanmnio, JlapBuH HazBay dueep-
zenyueit (or nar. divergo — OTKJIOHACH, 0TX0KY). IloHsaTHE
auBepreHnuH JlapBHH WLTIOCTPHPYET IPUMEPAMH, HMEIOIMIHMHCS
B npupoje. KOHKYpeHIMA MeXAY 4YeTBEePOHOTMMMA XUIIHUKAMH
npuBesja K TOMy, YTO YaCTh UX Nepenuia Ha MUTAHUEe Najalibio,
Apyrue nepecejiMjuCch B HOBble MeCTa OOMTAHUA, U3 HUX HEKO-
TOpble CMEHHJIH JaXke cpeAy oOHTaHMA — CTAJH YXHUTH B BOJe
HMJIA HA JlepeBbAX U T. [.

IIpyunHON AUBEPreHI MU MOT'YT CTATh U HEOJMHAKOBBIE yC-
JIOBHA BHEIIHEH cpelbl B PA3HBLIX paloOHaX TEPPUTODHUH, 3aHH-
maemoit Bugom. Hanpumep, ase rpymnnbel ocobeit kakoro-iaunbo
BHJIa BCJIeACTBHE 3TOr0 OyAyT HAKaMJIMBATL Pa3/IMYHbLIE N3MEHEe-
HusA. BosHMKaeT mpomecc pacxoxaeHus NpH3HAKOB. Yepes
onpejeseHHOe YMUCJIO NOKOJEHUH TaKue IPYNIbl CTAHOBATCH
Pa3HOBUAHOCTAMM, A 3aT€M — BHJIAMH.

JeiticTBHE ecTeCTBEHHOrO 0TOOpa MOKHO HABIIOAATH B 3KC-
nepHMeHTe.

B nameii crpase HIMpOKO pacnpocrpaHed 60roMmos o6bIKHO-
BEHHBI — KpPynHOe XHIHOEe HaceKoMoe (JJHHA TeJa y CaMOK
pocruraer 48—76 MM), nurammeecs pasHOOOPA3HBIMH MeJi-
KHMH HAcCeKOMbIMHM — TJIAMH, KJonamu, myxamu. Okpacka
pasHbIX ocoldeii aToro Buaa ObIBaeT 3eJIeHOi, KeJToil H Oypoii.
BoromoJsisl 3en1eHOT0 jBeTA BCTPEYAIOTCA CPEIN TPABEI M KyCTap-
HHUKOB, Oypble — Ha pPaCTEeHHAX, BRITOPAIOLIMX OT COJIHILA.
HecnyuaiiHOoCTh TAKOrO pacipe/iejleHus JKMBOTHBIX Y4eHBIe J0-
Kas3aju B 9KCIEePUMEHTe Ha PACYMIIEHHOM OT TPaBLI IJIOLIAJKe
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6sexyio-0yporo neera. K KoJslmKaM Ha niomazke ObLJINM IIPH-
BA3aHbI 60TOMOJIBI BCEX TPeX IIBETOB. 3a BPEMA OILITA ITHIAMH
ObLIM yHHUTOMKeHBI 60% KenThIX, 55% 3emeHbIX ¥ TOaAbKO 20%
Oypsix 6oroMosioB, Y KOTOPBIX OKpacKa TeJjia COBOajasa ¢ IBe-
TOM (hoHA. AHAJOrHYHBIE ONBITHI ObIJIM MOCTABJIEHEI C KYKOJIKA-
MH GaGoukH-KpanuBHUIBI. B cilyyae HECOOTBETCTBUS OKPACKH
KYKOJIKH OKpacKe (poOHA NTHIAMH VHHUYTOKAaJ0Ch ropasao 00Jb-
11Ie KYKOJIOK, UeM B cJayuae coBnajeHus (poHa ¢ okpackoii. Bo-
JomJiaBaloImiHe NTHIEI B DacceiiHe JIOBAT NpPEeUMYIECTBEHHO
peIby, OKpacKka KOTOpPO# He COOTBETCTBYeT I|BeTy AHA.

BajxHO OTMETHTB, YTO AJIA BBI)KMBAHWA MMeeT 3HA4YeHHe He
OlMH KaKoH-In00 NpH3HaK, a KOMIUIEKC IPU3HAKOB. B ToM ke
orneiTe ¢ GoromMosIaMu, O4eHb IPOCTOM 10 CPABHEHHIO C peasbHbI-
MM IPUPOAHBIMM YCJIOBHUAMH, cpeau Oypuix ocobeid, 3amuImneH-
HBIX OKPACKOH TeJia, NTHIb! CKJIeBLIBAJIN 6ECIIOKOIHBIX, AKTHB-
HO JBHMTalOmINXcA HaceKOMBIX. CIIOKOMHEBIE MAJONOABUIKHBIE
foromoasl u3berann Hanagenus. OJHHE U TOT Ke NPHU3HAK B 3a-
BHCHMOCTH OT OKDPY3KaIOMIUX YCJIOBUH MOKET Croco6CTBOBATH
BBIXKMBAHMIO WJIM, HANIPOTHUB, NPHUBJIEKATL BHUMaHHEe BPAroOB.
Ha pucynke 1.5 npuBegens: ase ¢popmsl 6abouku Gepe3oBoii ns-
aennnbl. CeeTyias (popMa MaJio 3aMeTHA Ha CBETJIBIX CTBOJIAX K
JepeBbsiX, NOKPBITHIX JUIIAHHUKAMH, B TO BpeMs KaK MYTAHT-
Has TeMHOOKpauleHHas (popma xopomo BujiHa Ha HUX (A). Tem-
Hble 0a00YKH NPEenMYyIIecTBeHHO CKJeBbIBAIOTCA nTHHamMmu. Cu-
Tyanusa MeHAeTcA BOJM3H NMPOMBIIIJIEHHBIX MMPEANPUATHIN KO-
MOTh, NOKPHIBAIOIIAS CTBOJIEL lePEBLEB, CO3/aeT 3alUTHLIH (pOH
A1 MYTAHTORB, B TO BpeMs Kak cBeTJias babouka Xxopomo 3amer-
Ha (B).

MyTamuu 1 m0J0BOIT IPOIECe CO3AI0T 'eHeTHYEeCKYIO Heo -
HOPOJAHOCTbL BHYTPHU BHIa. UX neiicTBue, KAK BUJAHO U3 NpUBe-
JIeHHBIX IPHUMepOB, HEHANIPABJEHHO. J80M10UUA JKe — npouecc
HanpasaerHnbLil, CBA3AHHBLIN ¢ BIpaboTKOM npucnocobieHnii no
Mepe NMPOrpecCMBHOrO YCJIOXKHEHUA CTPOeHHA U (QYHKIHIM 3KH-
BOTHBIX ¥ pacreHmnii. CymecTsyer JUIIb OANH HANPABAEHHbLI
IB0JNUUOHHLLIL hakmop — ecmecmeéeHHblit omoOop.

ITox peiicTBue orbopa moryT nonacTh Jubo OTAEJIBHBIE 0CO-
6u, 1100 Hensie rpynmnsl. B arobom cayuae oTbop cOXpaHsAeT HaM-
fosiee npucnocobeHHBIe K AaHHO cpeje oprannaMel. Hepeako
oTboOp coxXpaHsAeT NPU3HAKH M CBOMCTBAa, HEBBITOAHEIE JJIS OT-
AenbHOH ocobM, HO NMOJIe3HBIE AJA TPYNNLI 0cobell MM BHAA
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Puc. 1.5. Popmbr GaGouxu Gepes3osoit nadeHuybe

B 11esioM. IIpuMepoM TaKOro nNpucrnocodieHuA CAYKHUT 3a3yOpes-
. HOE JKaJIOo I4Yesibl. ¥YKaJMBIIAA ITYesa OCTaBJIAET a0 B Teje
Bpara ¥ norunbaer, HO rubens 0cobn crocoGCTBYET COXPAHEHHIO
MYeJINHOM CeMbH.

ParrTopaMu oTdOpA CAYIKAT YCJIOBHUA BHEIIHEMH cpejbl, TOY-
Hee, BeCh KOMILJIEKC afuomuyeckux U 6uomuieckux yCJIOBHIA
cpennl. B 3aBUCHMOCTH OT 3THX VCJIOBHMIA 0TOOP AelicTBYeT B paa-
HbIX HANPABJEHHUAX H IIPHUBOAHUT K HEOAWHAKOBBIM 3BOJIIOIIHOH-
HBIM peayabTaTaM. B HacTosinee BpeMs pasjinvyaioT HeCKOJIbBKO
t¢opm ecTecTBeHHOr0o 0TO0pa, U3 KOTOPBIX HUXKe OYyAYT paccMoT-
PEeHBI TOJBKO OCHOBHBIE,

JlapBuH NOKAa3aj, YTO NPHHILUI eCTeCTBEHHOT0 0Tdopa 06b-
ACHAEeT BOBHUKHOBEHHE BCeX fe3 HCKIIYeHUA OCHOBHBIX Xapak-
TEPHCTHK OPraEMYECKOro MHpa: OT NIPHU3HAKOB, CBOMCTBEHHBIX
KPYOHBIM CHCTEMaATHYeCKHM TIpylnnam KHUBBIX OpraHus3MoB,
[0 MenkKux npucnocobnennii. Teopueit JlapBuHa 3aBepIIAINCH
JUIHTEJIbHBIE IOUCKH eCTeCTBOMCIIBITATE e, KOTOPBIE NBITAIHCE
HalTH 00bACHEHHEe MHOIHM YepTaM CXOJCTBa, HAGIOZaeMbIM
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Yy OPraHM3MOB, OTHOCALMXCA K Pa3HBIM BHAaM. JlapBuH obbsac-
HHWJI 3TO CXOJICTBO POJICTBOM M MOKasaj, Kak uaeT obpasoBanue
HOBBIX BH/IOB, KAK IIPOMCXOAHT 9BOJIIOIHA.

C obmeTreopeTHUYECKOH TOYKHM 3PEHHUS IJIABHOE B YUEHHH
JlapBrHa — 3TO MAeA PA3BUTHSA KUBOI IPUPOLLI, IPOTHBOCTOA-
mas MpeacTaBJeHHIO O 3aCTHIBIIEM HEH3MEHAIOLIEMCA MHDe.
Ilpnananue yuenus JlapBuHA CcTaJIo NMEepPeIOMHBIM MOMEHTOM
B MCTOpHH OMoJiorHYecKux Hayk. PaKThl, HAKOMJEHHLIE B JIO-
AAPBMHOBCKHH MEpHOJ PAa3BHTHA OHMOJOrHH, MOJYIHIH HOBOE
ocBerqeHne. BO3HMKIM HOBbIe HANpPABJIEHUSA B OHOJIOrHH —
9BOJIIOIIMOHHAS 3MOPHUOJIOrUs, IBOJIOIMOHHAS MAJIEOHTOJOTHSA
H Ap.

Yuenue JlapBuHAa CAYIKUT €CTECTBeHHOHAYYHOI OCHOBOM /st
NOHMMAHUSA GHOJIOrMYEeCKHX MEeXaHW3MOB PA3BUTHA JKHM3HHU Ha
3emsie. MaTepuanucrudyeckoe o0bACHEHHE IeJiecoofpasHoCTH
CTPOEHMS XHUBbIX OPraHU3MOB, HPOMCXO0XKAeHUA U MHOroobpa-
3UA BHIOB ABJAETCA ODIMENPUHATHIM B HAYKe.

Tpya lapBuHA ABUIICA OJHAM M3 KPYITHEHIIHX JOCTHIKEHHI
ecrecrBo3Hanua XIX B.

OnopHble TOYKK

@ 1. Jiasa ocobeii mo6Goro BHAa XapaxkTepHa Bceo0mas HH-
AUBHAyaNbHAsA (HACIENCTBEHHAS) H3MEHYHBOCTD.
2. YneaeHHOCTh NOTOMCTBA B IIpeJeaax Kaskaoro BHAA
OpPraHM3MOB OYEHb BEJIHKA, a NMHIIeBbIe pecypchl Bce-
raa orpaHM4eHsl.

ponpocb! Ana NOBTOpPeHnAa 1 3afaHnA

3:; 1. Yro Takoe ecTrecTBeHHBIH 0TOOP?
¢~ 2. Yro raxoe 6opnba 3a cymecrsoanue? Kaxkossl ee dop-
MbI?
3. Kakas popma 60pbsObI 3a cyLIeCTBOBAHHE SIBJIAETCA HAM-
foJiee HANPSYKEHHOH U oYeMy?

Hcnonsaya cnopapHbiii 3anac pybpuk «TepmuHOIOrnsa»
H «Summary», nepeBejuTe Ha AHMNTHHCKHI A3BIK DYHKTH « Omop-
HBIX TOYEK».
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Bonpockl ana obcyxaeHns

2 BenomanTe MaTepHad npeAbAYINAX rias. Kaxne

= [poLecchl, MPOUCXOAALINE B IPUPOLE, CHUIKAIOT
MHTEHCHBHOCTH BHYTPHUBHA0BOI G0psOBI 3a
cymectBoBane? Kakoe 6HoJOrHyecKHii CMBIC 2TOr0O
ABJCHUAT

B uem 3akJouaTCA, 110 BallleMy MHeHU10, OHOJIOrHYecKue
NPHYHHBI COXPAHEHHA HKU3HU ocobeil, ycTpaHeHHBIX OT
pasMHOMKeHHs ?

1 . 4 . CoBpemMeHHble npeacTaBneHus
0 MeXaHM3MaxX U 3aKOHOMEPHOCTAX
3sonoun. Mukpoasoniouus

B ocHOBe spomwonuonHoM Teopun Y. JlapsuHa JexKUT npei-
craBjieHHe 0 Bue. YTo Ke TaKoe BHJA M HACKOJIBKO PeaJbHO ero
CYIIECTBOBAHME B mpupoge?

1.4.1. Bwuga.
Kputepuu u cTpykTypa

Budom naseieaom cosokynrocms ocobeit, cx00HbIX NO
CMPOoCeHWIO, uMenuwux obwee npoucxodxicdenue, c60600HO
CHPeULUBanuUXcs mencdy coboit u darnuux naodosumoe no-
momemaeo. Bee oco6u 0dnozo suda umerwom o0uHAKOBLLIL Ka-
puomun, cxo0Hoe nogedenHue U IAHUMAIOM onpedeneHHbLil
apeaxn (0bnacTh pacnpocTpaHeHHs).

Opana 13 BasKHBIX XapaKTEepPUCTHK BH/la — €TI0 PernpPOoAYKTHB-
HAA M30JANNA, T. €. CYLeCTBOBAHHE MeXaHM3MOB, HPENATCT-
BYIOI[HX NMPHTOKY I'eHOB M3BHe. 3alHIIEHHOCTb reHO(OHIa
JAQHHOTO BHAJA OT IPUTOKA MEHOB JIPYIUX, B TOM umucie OJIu3Ko-
POACTBEHHBIX, BUJIOB JOCTUTAETCA PASHBIMYU ITYTAMH.

Cpoxu pasMHOIKeHNA YV OJIM3KHUX BUJIOB MOT'YT He COBIAJATE.
Ecnm cpokm ofHY ¥ Te jKe, TO He COBIAJAIOT MecTa Pa3MHOMKe-
HuA. Hanpumep, caMKH 0JJHOro BHAA JArYIIEK MEYyT HKPY 10
OGeperam pek, Apyroro suaa — B ayxkax. IIpu arom cayuaiiHoe
oceMeHeHHe HKPBI CAMIlaMH APYTroro Buja cKJar4aerca. ¥ MHO-
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IHX BHZOB JKHBOTHBIX HAa0JI01aeTcsa CTPOrHii PUTYAaJl OBE/leHAA
npu cnapuBaEuyu. Eciu y 0JlHOrO M3 MOTEHIHAJBHEIX NapTHe-
POB 1Al CKPEIHBAHUA PUTYAJ NOBEJEHUS OTKJIOHAETCA OT BH-
JIOBOTO, CIAapHBAHUA He npoucxoauT. Ec/in Bce ke cnapuBaHue
IPOM30HAeT, CIEPMATO30MALI caMIla APYroro BMAa He CMOTYT
[IPOHMKHYTH B AHLEKJIETKY, U Aillla He omjiogoTBopATca. Pak-
TOPOM H3OJAALMH TAK)Ke CHYIKAT NpejnodYuTaeMble HCTOYHH-
KM IANIH: 0cO0M KOPMATCA B Pa3HbIX OHOTONAX, ¥ BEPOATHOCTH
CKpPeIIMBAHUA MeXJy HHUMH yMmMeHbliaercda. Ho umHorga (mpm
MEe3XBHJAOBOM CKPeIMBAHNH) OIJIOAOTBOPEHHE BCE JKe MPOUCXO0-
nut. B atom cayuae obpasoBasimunecs ru0publ TuO0 OTIAYAIOT-
cA NOHHKEHHOH JKH3HeCHnOoCODHOCThIO, JIMDO OKa3bIBAIOTCH
fecnJioJHBIMMA M He JalT noroMmcrsa. M3BecTHBIH nmpumep —
MyJ — rudpua Jomaau u ocia. Byayuu BrojsiHe 3KH3HECnocob-
HBEIM, MyJI 6ecIJIOJieH N3-3a HAPYIIeHU A Meil03a: Hez2oMonozuy-
Hble XpoMOCOMbL He Konwslwozupylom. Ilepeunciesnble Mexa-
HHU3MBI, NpeJoTBpaljapiine 00MeH reHaMH MeKIY BHAAMH,
HMeIOoT HeOAMHAKOBYIO 3(h(heKTHBHOCTE, HO B KOMILJIEKCe B IIPHU-
POAHEBIX YCJIOBUAX OHM CO3JAI0T HEMIPOHHUIIAEMY IO 'eHETHUYECKY IO
ugonanuio Mexay sugamu. CrenoBaTesbHo, 6ud — peasibHo
cywecmayow,an, zenemuiecku Hedeiumas eduHuya opza-
HUYECKO0Z0 Mupa.

Kaskapiii Buj 3anumaer Gosiee nian MeHee oOMIMPHBIN apea
(or nar. area — obnacrb, npocrpancrseo). MHoraa oH cpaBHH-
TeJIbHO HEBEJMK: AJs BH/A0B, oburalomux B Bajikaie, o orpa-
HHYMBAETCA 9THM 03epoM. B Apyrux ciaydasax apeas BuAa 0XBa-
ThIBaeT orpoMubie reppuropun. Tak, yepHas BOPOHA MOYTH IIO-
BCEMECTHO pacnpoctpaneHa B 3anaauoi Espone. Bocrounas
EBpona 1 3anagsaasa CnOupb HaceNeHbl APYIMM BHAOM — CEpOii
BopoHoii. CymiecTBoBaHMe ONpejesieHHbIX MPaHMI] pacipocTpa-
HEeHHA BHJA He 03HAYaeT, 4To Bce 0cofu ¢cBOGOAHO NepeMeIaiT-
cA BHyTpH apeasia. Crenens NOABUAKHOCTH 0co0eil BblpajKaercs
paccToOAHHEM, Ha KOTOPOEe MOJKeT NepeMellaThCA ¥HBOTHOE,
T. €. paduycom unousudyarbHoil aKmueéHocmu. Y PacTeHHI
ATOT paJiuyc OIpeJiefisieTca PaccTOAHUEM, HA KOTOpPOe pacIpo-
CTPaHAETCA NbLIbIA, CeMEeHA HJIH BereTaTHBHBIE YaCTH, CIIOCOD-
Hble JIaTh HAYaJ0 HOBOMY PACTeHHIO.

s BUHOrpaAHOI YJIUTKH PajHyc aKTHBHOCTH COCTABJIAET
HECKOJIbKO JIeCATKOB MEeTPOB, /IJIfA CEBEPHOI'0 0JieHd — DoJiee cTa
KHJIOMETPOB, AJIA OHAATPBI — HECKOJbLKO COT MeTpoB. Benencer-
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BHE OIPDAHHYEHHOCTH PaJiMyCOB AKTHMBHOCTH JIeCHEIE IIOJIEBKH,
oburalomnue B OTHOM JIeCy, HMEIOT HEMHOIO IIAHCOB BCTPETHUTHCHA
B NE€PHOJi PA3MHOYKEHU C JIECHBIMH MOJIEeBKAMH, HaceaA0MUMHI
coceHui sec. TpaBsaHbIe NATYIIKH, MEYYyIIHe UKPY B OJHOM
o3epe, M30JIMPOBAaHBI OT JIATYIIEK APYroro o3depa, pacrnojoyeH-
HOT'O B HECKOJIBKHMX KHJIOMeTpax oT nepeoro. B oboux cayuasax
H30JIAIMA HeNOJHAA, IOCKOJIBKY OTAeJbHbIE OJIEBKH M JIATYII-
KH MOTYT MHTPHPOBATE M3 OJHOTO MeCTOOOUTAHHUA B ipyroe.

Ocobu m06oro BUa pacnipeiesieHbl BHYTPH BUIOBOTO apeaa
HEepaBHOMEPHO. YUACTKH TePPUTOPHH C OTHOCUTEJIBHO BBICOKOM
MJIOTHOCTBIO HACeJIEHUA YepPeayIOTCA ¢ YYaCTKaMHU, I'/ie YHCJIeH-
HOCTBb BHJIa HH3KA MJIH 0cODH aHHOTO BHJIA COBCEM OTCYTCTBYIOT.
IloaToMy BHA paccMaTpHBaeTCss KAK COBOKYITHOCTH OTAEJNBHBIX
TPYIII OPraHU3MOB — NONYJIAIHAHN.

IMonyasayus — 3mo CO80KYNHOCMb 0cobeil 0aHH020 8U-
da, 3anHumMarnuux onpedeneHnbvlit YLacmok meppumopuu
sHympu apeana éuda, c80000HO CKPEULUBAIOWUXCA MeHCOY
CcO00ll U YACTMUYHO UL NOJHOCMbIO USONAUPOSAHHBLX Om dpy-
eux nonyaayuii. Peaavno sud cyuecmeyem 6 eude nonyai-
yuii. l'erodoug Buga npeacTaBieH reHOMOHZAMM IOMYJISIIUA.
Honyaayusa — amo sjemenmaphnan eOUHULA 360NI0YUL.

e i~ -
OnNopHbie TONKW

1. Bua npeacraBiaseT co00il peajJbHO CYIIECTBYIOILYIO
3JIEMEHTAPHYIO €{HHHILY JKHBOI NMPHPOILI.

2. OcHOBOIi CyIIecTBOBAHHUS BHAA KAK reHeTHYeCKOH e/{H-
HMIBI JKHBOH NIPHPOABI SIBJIAETCH €ro PenpoayKTHB-
Hasg H3ONALMA.

3. lopaBasaomee GOJBIIMHCTBO BHAOB JKHBBIX OPraHH3-
MOB COCTOHT H3 OTAEJbHBIX MONMYJIAIHH.

4. lNlomynAuMsa, M0 COBPEeMEHHbIM IpPeICTABJIEHHAM, SB-
JAfAeTCHA JIeMeHTAPHOH IBOJIIIHOHHOH eIHHHIIeH.

Bonpockt ana NOBTOPEHUA M 3a0aHua

1. [aitTe onpezesieHue BHAA.

2. PacckaxkuTte, Kakue DHOJIOrHYeCKHe MEeXaHH3MbI Ipe-
NATCTBYIOT 00MEHY reHaMu MexKAy BUIAaMH.

3. Buem npuunHa HeCcnJIOfHOCTH MEeKBUIOBLIX rubpugos?



nasa 1)\ 3aKoHOMEPHOCTM Pa3BUTUA XMBOWM NPUPOAL! 43

4. Yro Takoe apeas Buaa?

9. Uro Takoe pagnyc HHANBUAYVAJIBHON AKTUBHOCTH Opra-
HuaMoB? IlpuBeauTe NpuMephl paguyca HHAMBUAYAJb-
HOM aKTMBHOCTH JJIf PACTEHWH ¥ JKMBOTHBIX.

6. Uro Takoe nonyaanua? aiite onpeaenenue.

Henons3ya caoBapHsblii 3anac pydbpur «TepmuHoIOrMA»
1 «Summarys», nepeBejiuTe Ha AHNITUICKUI A3BIK MYHKTHI «Onop-
HBIX TOUEK».

1.4.2. 2eoniouMOHHAA POnb MYTaLMM

Bnarojaps M3y4YeHHMIO MeHEeTHYECKHMX IIPOIECCOB B MONYy-
JIAINMK KUBBIX OPraHM3MOB 9BOJIIOIMOHHAA TEOPHUA MOJYUHJIA
JanbHelilee padBuTHe. Bosbmol BKJAJ B NONYJIAINMOHHYIO
reHeTUKy BHec pycckuii yuenslii C. C. Yerpepukos. On o6parni
BHHMAHME Ha HACBIIIEHHOCTh MPHPOAHBIX MONYJANWN pemec-
CHUBHBIMH MYTAIIUAMH, a TaK)Ke Ha KoJieDAaHHUA YACTOTHI MéHOB
B IONYJIANUAX B 3aBHCHUMOCTH OT JeHcTBUSA (DAKTOPOB BHELIHEH
cpeabl 1 000CHOBAJ MOJIOXKEHHe O TOM, YTO 8TH JABa ABJICHUA —
KJII0Y K IOHHMaHHIO IPOIeCCOB 9BOJIIOIHUH.

JefCTBUTENIBHO, MYMAYUOHHbLIL NPOUCCC — NOCMOAHHO
delicmaylow Ll UCMOYLHUK HACAEICMBEeHHOU U3MECHYLUBOCMU.
lensl MmyTHDYIOT ¢ onpeaeneHHON dyacTtoroii. I[Togcuurano, 4ro
B cpeanem oxHa ramera u3 100 Teic. — 1 MJIH raMeT HeceT BHOBb
BOBHHMKINYIO MyTalMIO B onpejesieHHoOM JoKyce. IlockonbKy oa-
HOBpPeMEeHHO MYTHPYIOT MHOT'He I'eHbl, To 10—15% ramer Hecyt
Te MJIA MHble MYTaHTHEIe ajuenu. IloaToMmy mpupoxHbIe IIO-
NYJAAINHA HACBIIIEHbI CAMBIMH pa3HoOOpa3HBIMH MYTaIlHA-
Mu. Bnarogapsa KoMOMHATHBHON N3MEeHUHABOCTH MyTaAllHH MOT'YT
HIMPOKO PpacCHpOCTPAHATHCA B IONYJALUAX. BOJBIIHHCTBO
OpPraHU3MOB 2emepo3uzomHo 10 MHOIMM reHam. MoxxHO Ob1JI0
OBl NPEAOJIOKUTE, YTO B PE3YJIbTATE TOJIOBOTO PAa3MHOIKEHUHA
cpeau IMOTOMCTBA OYAYT NOCTOAHHO BBIIEIUIATECA IMOMO3HUIOT-
HbI€ OPraHMU3Mbl, 4 JOJIA I'eTepPO3UroT A0JIXKHA HEeYKJIOHHO Ia-
nats. OpHaKO aTOro He MpoucxXoAuT. [lesno B ToM, 4TO B MOAAB-
JamieM 00JBIIMHCTBE CAVYAEeB reTepo3UroTHbIEe OPraHUu3MbI
OKa3bIBAIOTCA JIVUIIIe NPHUCIOCOOJeHHBIMUA K YCJIOBHUAM CYIIE-
CTBOBAHHU A, YEM 'OMO3HTOTHEIE.

Bepaemcsa k npumepy ¢ 6aboukoii 6epe3oBoiil naALeHULell.
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Kasanocs 051, cBeTI00KpammeHHbIX 6a004eK, rOMO3HUIOTHEIX
10 peneccUBHOM aJjjenu (aa), oOMTAIOIIMX B JileCYy C TEMHBI-
MH CTBOJIAMH JiepeBbeB, OBICTPO JOJIKHBLI YHHUTOKHTHL BparH,
H eIHHCTBEHHO#H (DOPMOIi B JAHHBIX YCJIOBUAX OOMTAHUA JIOJIK-
HBEI CTaTh TEeMHOOKpalleHHble 0a00YKH, rOMO3UIOTHBIE IO J0-
MuHaHTHOH annenn (AA). Ho Ha nporsKeHuu AJIHTEIbLHOTO
BpeMeHH B 3aKom4eHHbIX Jecax HkHOH AHrjaMM MOCTOAHHO
BCTpeualoTcesl cBerskle Dabouku OepesoBoii nsaaeHunbl. Oxaza-
JIOCh, UTO I'YCEHHILbl, TOMO3HTIOTHBIE M0 JOMHHAHTHOM aJjieNu,
[JIOXO YCBAMBAIOT JINCThA Gepe3, MOKPLITEIE rapbio H KONOTEIO,
a reTepO3UroTHEIE T'YCeHHUIbI PACTYT HA 3TOM KOpMe ropasio
nyume. CiregoBarelsbHO, Oosibinasg GHOXHMHUYECKasa THOKOCTH
reTepo3uTOTHBIX OPraHM3MOB IMPUBOJAUT K MX JYYIIEMY BBIKH-
BaHHUIO, ¥ 0TOOD AeiCTBYET B HOJIL3Y I'eTePO3UTOT.

Taxum obpaszom, xoTA OOJBIIMHCTBO MYTALLMH B JHaHHBIX
KOHKPETHBIX YCJIOBHAX OKA3LIBAETCH BPEJAHBIM M B TOMO3HUIOT-
HOM COCTOSIHUHM MYTALIMH, KAK [PABHJIO, CHUIKAIOT *KXU3HECIO-
cobHOCTH Ocobeit, OHM COXPAHAIOTCH B NONYNANUAX Oiaaromaps
0TOOPY B MOJIL3Y reTepo3uroT. s moHNMaHNA 9BOJIOIMOHHBIX
npeobpa3oBaHMil BAXKHO MOMHMUTE, YTO MYTAI{MY, BPeJAHbBIE B OJ-
HUX YCJOBHAX, MOIYT IIOBBIIIATH *XHU3HECNOCODHOCTH B APY-
I'HX ycIOoBUAX cpejbl. [lToMHMO NpHBeIeHHBIX IPUMEPOB MOXSHO
yKasaTh HaA caexayiommii. Myrauusa, obycaoBanBaoIas Helo-
pa3BATHE MJIM IIOJIHOE OTCYTCTBHE KPbLJIbLEB V HACEKOMEIX, Oes-
YCJIOBHO BpeJiHA B OOBIYHBIX VCJOBHAX, U GecKphIibie 0cObH
OBICTPO BEITECHAIOTCA HOpManbHLIMU. Ho Ha OKeaHUYECKHX 0CT-
poBax M OPHBIX IepeBajax, rje JyiOoT CHJIbHbIE BeTPhI, TAKHE
HACEKOMbIE HMEIOT NPeMMYIIeCcTBO Nepes 0co0AMH ¢ HOPMAaIbHO
Pa3BHTBIMH KDPBLIbAMH.

Taxum 00pa3oM, MYyMayUOHHbLIL NPOYECC — UCMOLHUK pe-
3epea nacaedcmeeHHoll usmenvusocmu nonyaayuic. Hoxnep-
JKUBas BEICOKYIO CTEIeHb NeHeTHYeCKOro Pa3Hoobpa3us momyis-
LHUii, OH CO3aeT OCHOBY AJA AeHCTBUA eCTECTBEHHOro ordopa.

OnopHble TOYKIA

@ 1. B peassHO CyIIECTBYIOIMX MOIYJIAIMAX HENPEePLIBHO
NpPOTeKaeT MYTAIMOHHBIH MPOIECC, NPHBOAA K IOAB-
JICHHI0 HOBBIX BAPHAHTOB IeHOB H COOTBETCTBEHHO
NPH3HAKOB.
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2. Myrauuu ABJIAIOTCHA HNOCTOSHHBIM HCTOYHHMKOM Ha-
CJAeICTBeHHOH H3MeHYHBOCTH.

OCbl A NOBTOPEeHWA W 3alaHNA

1. Kakue nony AnHOHHO-TeHETHYECKHE 3aKOHOMEDHOCTH
% BeIABHJ pycckuit 6uosor C. C. Yersepukos?
2. KakoBa 4acTOoTa MYTHDPOBAHUSA OJHOIO ONpPENEJeHHOr0
reHa B €CTECTBEHHBIX YCJOBHAX CVYIECTBOBAHHSA OCO-
beit?

HUcnonpaya ciaoBapHblid 3anac pyOpur <«TepMmHuHOJIOrHA»
H «Summary», epeBejuTe Ha AHNIMHCKHI A3BIK MYHKTHI «Onop-
HBIX TOYEK».

1.4.3. NeneTnueckan crabunbHOCTb NONYNALMA

AHanuaupys IMpPOLECcChl, MPOTeKaoue B ¢BODOJHO CKpe-
muBampelica nonyaAanuy, agrauiicknit yuenslii K. IInpcon
B 1904 r. ycTaHOBHJ CyIIECTBOBAHME 3aKOHOMEPHOCTEi, OTIMCHI-
BAIOIIHX €€ FeHeTHUECKYI0 CTPYKTYPY. 3T0 00001meHue, NOJIyIUB-
[ree HA3BaHHME 3aKOHA CTAOMJIM3MPYIOLIEro CcKpeluBaHusa (3a-
KxoH ITupcora), MmoxkeT ObITH C(HOPMYJIMPOBAHO TAK: 6 YCA0BUAX
€c80000H020 CKpPeWUEAHUR NPU A1060M UCXOOHOM COOMHOULE-
HUU YUCAEHHOCTMU 20MO3UZOMHBLX U 26MEPO3UZOMHBbLY POJU-
MeAbCKUX (DOPM 8 Pe3yibmame nepeozo He CKPewusaHus
EHYMPU NONYAAYUU ycmaHasjausaemcsa cocmosinue pasHo-
gecusn, ecau Uucxodnbvle Hacmomast aineneit 00uHaKoswl y 060-
ux noJaos.

CrnepoBaTesnbHO, KaKoiil Ob HE Obljla FTeHOTHIIHYECKAA CTPYK-
Typa HNONYJAIUH, T. €. BHE 3aBUCUMOCTH OT MCXOAHOI0 COCTOA-
HH#A, V3Ke B IePBOM MOKOJIeHHH, TI0JIY4eHHOM OT CBODOHOIO CKpe-
MIMBAHUS, YCTAHABJIMWBAETCSH COCTOSAHME MMONMYJIALNOHHOTIO DABHO-
BECH#A, ONMMChIBAEMOE MPOCTOI MaTeMaTHYeCKOi (DOpMYJIIOi.

ITOT BaMHLII A8 NONYJAAIHOHHOM MreHeTHKH 3aKoH chop-
myaupoBasu B 1908 r. HezaBHMCHMMO APYr OT Apyra MaTeMaTHK
I'. Xapau B Aarsiun u Bpay B. Baita6epr B 'epmanun. Corsacuao
ITOMY 3aKOHY, HAcCcmoma ZOMO3UZOMHbLX WL 2emepo3UZONnHbLX
OpeaHU3IMOB8 8 YCAOBUAX CGOﬁO@HDeO CcKpewusanus npu om-
cymcemeuu dasnenus omoopa u dpyzux axmopos (myma-
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yuu, muzpayus, opeiig) zenog u m. 0.) ocmaemca nNOCMOAH-
HOll, T. e. IpeDbIBaeT B COCTOAHWH paBHOBecuA. B mpocreiimem
BH/le 3aKOH ONNUCEIBaeTCA (hOPMYJIONi:

p*AA + 2pgAa + g*aa =1,

rjep — 4acToTa BCTPeYaeMOCTH reHa A, ¢ — 4JacToTra BcTpedae-
MOCTH aJIJIeNid a B NPOIeHTax.

Heobxoaumo orMeTHTh, 4TO 3aKkoH Xapau—Baitabepra, kak
U Apyrue reHeTHyecKkne 3aKOHOMEPHOCTH, OCHOBBIBAIOIHECH
HA MEHJEJEeBCKOM IMpHHIMIE cAYy4alHOro KOMOMHHDOBaHHA,
MareMaTU4YeCKH TOUYHO BhINOJIHsieTcs nNpu OeckoHeduHO DOJIbL-
[0 YHCJAeHHOCTH nonyaanuu. Ha npakTHKe 3TO 03HAYAET, 4YTO
MONYJIALUY ¢ YHCJIEHHOCTHIO HUE HEKOTOPOH MHHHMMAJbHOM
BEJIMUMHBI HE YAOBJETBOPAIOT TpeGoBaHUAM 3aKoHa Xapau—
BaiiuGepra.

Pyccknii yuensiit C. C. YeTBepHKOB Jaj OLEHKY CBOOOHO-
ro CKpeluBaHusA, YKasaB, YTO B HEM CAMOM 3aJI0JKeH anmapar,
CTAOMIM3UPYIOLINIT YACTOTHI TeHOTHIIOB B JAHHOM ITOMYJIAIMHA.
B peszyavmame c¢80000H020 cKpewusanus npoucxodum no-
CMOAHHOE NOOJePHAHUE PABHOBECUS 2EHOMUNULECKUX HaAC-
mom & nonyasyuu. Hapymenue paBHOBeCUA CBA3AHO, KaK Npa-
BHJIO, C AeHCTBHEM BHEIIHHX CHJI B HaOJII0ZaeTcs TOJBKO 10 TeX
[op, MOKAa aTH cuJibl oKaabiBaloT Bausaame. C. C. YeTBepuKoB 110-
Jaraj, 4To BHJ, Kak rydka, BOUTHIBaAECT B ceda MyTamHuH 4acTo
B reTepo3UIroTHOM COCTOAHHH, CAM IIPH 3TOM OCTaBasich (PEHOTH-
IMIH4YeCKH OJJHOPOJAHBIM.

Ecam yacToThl reHOTHNOB B IMONYJAALMH 3HAYUTENBHO OT-
JIMYAIOTCH OT paccunTaHHBIX Mo (opmyne Xapau— Baiiubepra,
MOYKHO YTBEPKAATH, UTO JaHHAA IMONYJAALMA HE HAXOAHTCH
B COCTOAHMY NONMYJALHMOHHOI'O PABHOBECHUS M CYHIEeCTBYIOT IIPpU-
YHHBI, NpenATCTBYIOINHEe 9ToMy. OcTaHOBMMCA HA HHUX MOJ-
pobHee.

1.4.4. lNeHeTU4eCKMEe Npoueccsl B NONynsumuax

B pasHbBIX NONyJasAnUAX OAHOIO BHAA YACTOTA MYTAHTHBIX
reHoB HeoANMHaKOBa. IIpakTHYeCKH HeT JABYX IMONYyJANHI ¢ co-
BEPIIEHHO OAMHAKOBOM 4ACTOTOH BCTPEYAEMOCTH MYTAHTHBIX
NPU3HAKOB. 9TH Pa3JNyuusA MOTYT OBITH 00YCJIOBJIEHBl TE€M, YTO
NONyJsAluH 00NTAIOT B HEOAUHAKOBLIX YCJIOBUAX BHEIIHEH cpe-
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ael. HanpasiieHHOe M3MEHEHHE YACTOTHI MeHOB B IONYJIALMAX
0bycioBIeHO AelcTBHEM ecTecTBeHHOro orbopa. Ho u 6imusko
pacmojyoKeHHkbIe, COCeJHHE NONYIALMHN MOTYT OTJIHYATLCA APYT
OT ZIpyra CTOJIb JKe 3HAYUTEeNbHO, KAK M JJaJIeKO PaCIONOXKeH-
HBIE, 9TO 00BACHAETCH TE€M, YTO B IMONYJAANMUAX DAL NPOIECCOB
NPUBOAUT K HEHANPABIEHHOMY CAYLALHOMY U3MEHEHUIO YaAC-
mombl 2eHO6, U, APYTHMH CJIOBAMH, HX N'eHETHYECKOH CTPYK-
TYPHI.

Hanpumep, npuMuzpayuu HUBOTHBIX HIIM PACTEHHHA HA HO-
BOM MecTe OOMTaHMA MocesAeTcsa HeSHAUUTeIbHAA YaCTh HCXO/ -
HOHW monynsanuu. 'eHogoHZ BHOBL 00pa3oBaHHOM NONYJISIHH
Hens30e)KHO MeHbIIe reHO()OHAA POAMTENLCKOH NONYJIALHH,
M YacTOTa I'eHOB B Hell OyzeTr 3HAUMTEJIbHO OTJIMYaThCA OT Yac-
TOTBI TeHOB MCXOAHOH nonyaAnuu. I'eHrl, 10 TOro peKko BeTpe-
yalolecs, BCJEACTBHE IMOJIOBOIO Pa3MHOX»KeHHA ObICTPO pac-
IIPOCTPAHAIOTCA CPelH UYJIeHOB HOBOM monmyasumuu. B To ke
BpeMs IIHMPOKO pacnpocTpaHeHHbIe TeHbl MOI'YT OTCYTCTBOBATD,
ecJIM UX He ObLJIO B FeHOTHIIe OCHOBATEeil HOBOM NONYJIAINH.

Hpyroit npumep. Ilpupodnuvie kamacmpodvt — JeCHBIe
MM CTEIHbIE IIOYKaphbl, HABOAHEHUS U T. II. — BBI3LIBAIOT Mac-
COBY10 Hen30HpaTeJlbHYIO TH0eNb YKHUBBIX OPraHU3MOB, 0CO0EH-
HO MAaJIOMOABHIKHBIX (hOpM (pacTeHMs, MOJIJIIOCKH, PENTHUIIHH,
3eMHOBOJIHEIE H Ap.). Ocobu, nabexxkapmime rubenn, oCTAlOTCA B
JKUBBIX Oyaromaps yucToi caydaiHocTH. B nmonyaamuu, nepe-
JKUBIIEH KaTacTpohuyecKkoe MOHMIKEHHE YNUCIEHHOCTH, YaCTO-
THI aJJIeJiei OVAYT MHBIMM, YeM B UCXOAHOM nonyaanuu. Benex
3a cnajgoM 4YHMCJEeHHOCTH HaYMHaeTcda MacCopoe paSMHOJKEHHe,
HAYAJI0 KOTOPOMY [laeT OCTABIIAACA HEMHOTOYHCIIEHHAA I'PYyII-
na. 'ereTHuyecKHii CcOCTAB 9TOM IPynNbl ONpPEJAEJHUT reHeTHude-
CKYIO CTPYKTYDY BCeil MONyJAIMKA B repuoy ee pacnsera. [Ipu
9TOM HEKOTOpbI€ MYTalMH MOT'YT COBCEM HCYE3HYTh, 4 KOHIIEH-
TPaMsA APYTUX MOXKET CIYYaWHO Pe3KO0 MOBRICUTHCH.

B OuoneHosax yacTo HaOMOAAIOTCA nepuoduneckue KoJe-
0aHus YHCJIEHHOCTHM MNOIMYJIALMH, CBA3aHHbIE CO B3aMMOOTHO-
MIEHUSAMH THIIA «XHOIHHK — KepTBa». ¥ CHIEHHOEe PA3MHOMKe-
HUe 00beKTOB OXOThI XMIIHHKOB HA OCHOBE YBeJIMYEHHA KOPMO-
BhIX PECYPCOB MNPHUBOAUT B CBOK O4Yepelb K YCHJIEHHOMY
Pa3MHOKEHHIO XHIMHUKOB. ¥ BeJINUeHHE K€ YHCJIEHHOCTH XHUIII-
HHKOB BBI3BIBAeT MacCOBOe VHHYUTOXKeHHe UX »epTB. Hegmocra-
TOK KOPMOBBIX PeCypcoB O0YCJIOBJIHBAET COKpAIeHHe YHCJIeH-
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o’ B Pue. 1.6.
KoaeGanun
yucaenHocmu
ocobeil 6 nonyasyuu
Sl XUWHUKOS U JHeepme.
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— . ' AUHUA:
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B — aoar,

B — aucuya;
CNAOWHAR NUHURS

1932 1940 1948 1954 rogbl  zaay-Gensrk

HOCTHM XHIIHUKOB (puc. 1.6) 1 BoccTaHOBJI€eHHE pa3MepoB MOIy-
JAOAHN KepTB. ITH KoJIeDAHUA YHCIEHHOCTH (« 80N HbL LUCIEH-
HOCcmMu») U3MEHAIOT YACTOTY I'eHOB B IONYJIALMAX, B UeM H CO-
CTOMT UX 3BOJIIOIMOHHOE 3HAUEHHE.

K uaMeHeHMAM 4acTOTHl M€HOB B MOMYJANUAX NPUBOJHUT
TaKKe OrpaHuYeHue oOMeHa FreHaMHM MEeXAYy HUMU BCJEeNCTBUE
IpocTpaHcTBeHHOH (reorpaduueckoil) uzonayuu. Pexu canyxar
Mperpajoil AJisi CyXONYyTHBIX BHJOB, I'OPLI U BO3BBLIIMIEHHOCTHA
M30JIMPYIOT PABHHHHEIE nmonynAnuu. Kaxmgaa U3 M30JHMpPOBaH-
HBIX NONYJALME objaagaer cruenupuuecKUMH OCOOEHHOCTAMH,
CBA3AHHBIMHM C YCJIOBHAMM KHU3HW. BarkHoe ciencTBHe M30JA-
nuu — 6u3ropodcmeennoe cicpewjusanue (unopudunz). Bna-
rojaps MHOPMAMHIY pelecCUBHBIE aJIJed, PACIPOCTPaAHAACH
B NONYJIANMH, MPOABAAIOTCA B TOMO3UIOTHOM COCTOAHHH, YTO
CHMYKAeT >XHU3HEeCIIOCODHOCTH OPraHu3MoB. B uesoBeuecKux
NONyJANUAX H30JATHI C BBICOKOH CTeNeHb0 MHODHUMHTA BCTpe-
yaloTcA B FOPHEIX pailoHax, Ha ocTtpoBax. CoxpaHHJIa elle 3Ha-
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yeHHe M30JAIUA OTAeJbHLIX I'PYII HACEJIeHHsS 10 KaCTOBBIM,
PENUTHO3HBIM, PACOBBIM M APYTrUM NPUYMHHAM.

IBOJIIOIMOHHOE 3HAYEHHE PA3JIMYHBIX (DOPM M3OJIAMMH CO-
CTOMT B TOM, YTO OHA 3aKpeIlideT ¥ YyCHIHMBAET NeHeTHYecKHue
Pa3IMYHA MEK/Y NONyJALNAMH, & TAKKE B TOM, YTO pa3jiesieH-
HbIEe YaCTH IONYJSIAN MK BHJAA IIOABEPraloTcsa HeOAHHAKOBO-
My jaaBiesuio orbopa. Takum obpasom, H3MeHEHHS YacTOTHI
IreHOB, BhI3BAHHBIE TEMH WJIM HHBIMM (haKTOpaMH BHeIIHeH cpe-
JABI, CAYKAT OCHOBOH BO3HMKHOBEHMSA PA3JIMYHil MeXAy MOIy-
JANMAMYE H B laJbHelimeM 00ycJI0BINBAaIOT Npeodpa3zoBaHue UX
B HOBbIe BUABL. [loaToMy usmenenun nonyaayuit 8 xode ecme-
cmeennozo ombopa HA3LIEAOM MHKPOIBOJIOLHEH.

UnopHbie To4KK

@ 1. B npupojie 4acTo BCTPEYAKTCHA pe3KkHe KoJdebaHHA
YHCJEHHOCTH 0co0eii, CBA3aHHBIE ¢ MACCOBOH Hen3ou-
paTeabHOH rHOENBI0 OPraHM3MOB.
2. T'eHOTHIIBI CHYYAiTHO COXPAHHBLIMXCHA ocoOeii onpene-
AA0T reHo(oH] HOBOH NMONYJIAIMH B IEepPHOJ ee pac-
LBeTAa.

ialaHA

i"J.(:‘;_1.|JC"\ ol ONA NOBTOPeHWA W 3all

% 1. Cpopmynupyiite 3axon Xapau—Baitabepra.
" 2. Kakue mpouecchl NMPHBOAAT K M3MEHEHHMIO YACTOTHI
BCTPEYaeMOCTH M'eHOB B NONYAAIUAX?
3. Ilouemy pasHble NONYJALMH OJHOI'0 BH/A OTJIMYAIOTCH
110 YacTOTE TeHOB?
4. Yro Takoe MHKPO2BOJIONMA?

Henonways cnosapHblit 3anac pybpuk «TepMmuHOMIOrHs»
H «Summary», nepespeinTe Ha AHMVINICKII A3BIK MYHKTH! «Omop-
HBIX TOUYEK».

Bonpockl ans obcyxneHns

{2  Kaxoso anauenmne sakona Xapau—Baiinbepra 11s oneHKH
= COCTOSTHMSA TIPHPOJIHBIX TONMYJIAnuit?
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B uemM npuYHHA reTepO3UIOTHOCTH IPUPOAHBIX
nonyaAamui?

Kaxosa 9BOJIONHOHHAA POJb MyTamii?

Hot{emy nonyJjsiHH B HACTOALLlEE BpeMA CUYUTAIOT
AJIEMEHTADHBIMH 3BOJIOIITHOHHBIMHA ep,unnnamn?

1.4.5. ®opmbl ectecyBeHHOro oTbopa

ITlorsaTHe 0 ecTecTBeHHOM OTOOpEe CYIIECTBEHHO PACIIMPH-
Jock ¥ yraybuiochk Gaarozaps pasBHUTHIO FeHETHKH, TpyJaaMm
H. U. llImansrayzena, C. C. Yersepukoea 1 ApYrux y4eHLIX.

PaccmorpumM ecTecTBeHHBIH 0TDOpD B CBeTe COBPEMEHHBIX
npeacrapnenuii. Ilox peiicteue orbopa MOryT HONAcTh KAK OT-
nesnbHBIe 0c00M, TaK M Hesble nonyaAanuu. B awbom cay4uae ot-
0op coxpanser Haubosiee npucnocobJeHHbIe K JAHHBIM YCJIOBH-
SIM CYII[eCTBOBAHUA OPraHU3Mbl. (PAKTOPAMH €CTEeCTBEHHOTO OT-
fopa cay’KaT yCJIOBHA BHEIIHEH cpeZibl; B 3aBHCUMOCTH OT 9THX
yCJIOoBHIE 0TOOP AeHCTBYeT B PA3HBIX HANPABJIEHUAX U IPHUBOAUT
K HEO/IMHAKOBBIM 3BOJIIOIIHOHHBIM pe3yibraTaM. Pagnuuaior He-
CKOJIBKO (hopM ecTecTBeHHOTro orbopa.

Jewmynnti ordoep. JIBuxkymas ¢gopma ecrecTBeHHOr0 0TH0-
pa cniocobeTByeT cdeuzy cpedHezo 3naveHua TIPU3HAKA HMJIH
CBOIICTBA M IPUBOAUT K IIOABJIEHNIO HOBOM CpeJiHEeit HOPMbI BMe-
CTO CTApoii, IepecraBileil COOTBETCTBOBATL HOBBIM YCJIOBHAM.
Jeuxymas opMa ecrecTBeHHOro orbopa JieMCTByeT IpH u3Me-
HEHUH YCJIOBHI BHEIIIHEH cpejibl.

Brime 6511 pacemoTped npumep ¢ 6aboukoii 6epesoBoit ma-
nenuieii. PacnpocTpaneHrne TEMHOOKPAIIEHHOTO MyTaHTa 3TOMH
fabouku — peayJsTar ABHKYIero orbopa. OdueHb APKUMH NMPH-
MepaMH geiicTBusa oTrbopa B noJIb3y MPHU3HAKA, CIIOCOOCTBYIOIIETO
BBIJKHBAHUIO, MOJKET CJIYKHTHL BOBHHKHOBEHHE YCTOHYHBOCTH
JKMBOTHBIX K sijoxumukaram. Hanpumep, cpeau cepesix KpbIC
o4YeHb OBICTPO pacHpoOCTPaHHMIACH YCTOMYHBOCTBL K AAY, BbI-
3pIBapIIeMy Kposoreuenue. Ceifuac Kpsickl 0es3 Bpexa ans cebs
noejalT NMPUMAHKH, OTpaBJieHHbIe TakuM aaoMm. K ananoruny-
HOMY pPe3VJbTATY [PHBEJIO0 HCIOJb30BaHHE ANOXHMMHKATOB
B CeJIbCKOM X03siicTBe npu 0opsbe ¢ « BpeIHBIMH» HACEKOMBIMH.
ITocsie Bo3aelicTBUA AN0B BEIXKMBAIOT 0CO0H, CIIYyYaiiHO OKa3aB-
myecH YCTOHUYNBEIMY K si1y. JTH 0CO0OHM MMEIOT NPEUMYLIecTBO B
pasMHOXKeHHH, brarojlapa KOTOPOMY NPH3HAK YCTOHYHBOCTH
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pacrnpocTpaHAeTcs M CTAHOBHUTCHA npeobiafaloniuM cpeiH 0co-
Oeii JaHHOI'O BHJA.

Taxum obpasom, Beaynias pojbk B pacCnpoCTPaAHEHHH HOBBIX
IPU3HAKOB BHYTPHM JAHHOTO BHAA NPH M3MEHEHUM YCIOBHH
BHeIIHel cpeAbl IPHHANJIEIKHUT ABHKYILEH hopMe ecTeCTBEHHO-
ro orbopa.

H3meHeHne IpU3HAKA MOYKET IPOMCXOAUTH KAK B CTOPOHY
€ro ycuJieHusi, 00/Ib1Iell BEIPAXKeHHOCTH, TAK M B CTOPOHY ocJab-
JIEHUS BILIOTH JI0 IOJIHOrO McYe3HOBeHHA. [IpumepaMm yTpars
NpH3HAaKA, KAK pe3yJbTaTa JeHCTBHA JBMIKYIIEro orbopa, Mo-
IYT CAYKUTh PEAYVKIUA I'1a3 ¥ KPOTOB, BEAYIIUX IMOJ3EMHBIH
ofpa3 KU3HH, WJIHK Yy MelepHLIX }XKHUBOTHBIX, YTPATA KPHLILEB
V HEKOTOPBIX BHJOB NTHI, H HACEKOMBIX, PeAVKIUs KOpHeH
M JIUCTHEB ¥ PacTeHHI-1apa3uToOB, MHIEBAPHTENLHON CHCTEMBI
V JIEHTOYHBIX YepBeill 1 MHOI'He Jpyrue.

Poub ecTecTBeHHOr0 0TOOpa HE CBOAUTCA K OTCEBY OTAEJIBHBIX
MPU3HAKOB, TOHMKAIONINX YKU3HECITOCOOHOCTE HIIH KOHKYPEeHTO-
cniocobHOCTh opranuamoB. OT6op onpejesnseT HANpaBIeHHE BO-
JIIOIUH, MOCHeJ0BATEebHO coOupas, HHTEerpUpya MHOTOUYHCIIEH-
Hble caydaiiable yKJoHeHHsA. CleayeT IOMHHUTH, YTO PeaybHO
B IpupoJe oTOOP cOXpaHAeT He OTAe/bHbIE IPU3HAKH, a IeJble
(heHOTHIIBI, T. €. BECh KOMILJIEKC IPU3HAKOB, a4 3HAYNUT, onpede-
NeHHble KOMOUHAYUU 2eHO8, npucyuiue OAHHOMY OP2aHUIMY.

Ot6op HepeAKO CPABHHUBAIOT C AEATEIbHOCTHIO CKYJIBIITOPA.
Kak ckynsnrop us 6echopmensoit risidb1 MpaMopa co3aeT npo-
H3BeJileHHe, Mopaykaloniee rapMOHHYHOCTEIO BCEX ero Jacreii,
TaK B oTOOP CO3/1aeT MPHUCIOCO0IeHU ¥ BHbl, YCTPAHSAA OT pas-
MHOKeHHA MeHee yAauHble 0co0H WM, APYI'HMH CJIOBAMH, MEHee
yaaueble KoMmOMHanMK reHoB. [10aTOMY TOBOPAT O TBOPYECKOIi po-
JIM €CTEeCTBEHHOT'O 0TO0Opa, MOCKOJIBKY Pe3yJIbTATOM €ro JeiCTBUA
SIBJIAIOTCH HOBBIE BH/Ibl OPraHU3MOB, HOBBIE (DOPMEBI YKU3HHA.

Crabuausupyviommin otréop. Ipyrasa ¢popMa ecTeCTBEeHHOI'O
orbopa — cmabuausupyruwiuic omoéop — JAeHCTBYeT B IOCTO-
SIHHBIX YCJIOBUAX cpeabl. Ha 3Hauenue aToit ¢popmel oTbopa yka-
3aJ BblAawIuiica poccuiickuii yaennlii M. U. llImansrayaen.
Crabunusupyomuii oréop HanpapjieH Ha NOAJAep:KaHue paHee
CJIO}KHMBIIErocs CpeHero Npu3Haka Uiy CBOHCTBA: pA3MepPOB Te-
J1a WJIM OTZEJIBHBIX ero 4acTel y JKMBOTHBIX, Pa3MepoB U (DOPMBI
I[BETKA ¥V PACTEeHHI, KOHIEHTPAIMIO0 TOPMOHOB MM TIOKO3bI
B KPOBH YV INO3BOHOYHLIX M T. A. Crabninaupymommii orbop co-
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Puc. 1.7. ITpumepwt peauxmosvix gopm:
A — zammepusn, B — aamumepun, B — onoccym, T' — zunxzo

XpaHAeT NPUCIocobIeHHOCTh BUAA, YCTPAHAA PE3KHE OTKJIOHEe-
HHUA BEIPDAXKEHHOCTH NPH3HAKa OT cpeAHeil HopMel. Tak, y Hace-
KOMOOTIBIJIAEMBIX PACTEHHI pa3Mepsl ¥ (popMa I BETKOB OUeHb
yeroiiyuBbl. O0BACHAETCS 9TO TEM, YTO LBETKH AOJIMKHBI COOT-
BETCTBOBATH CTPOGHMIO ¥ pa3MepaM TeJia HACeKOMbBIX-OIbLIHTe-
seii. [lIMens He cnocobeH NPOHUKHYTHL B CJIAHIIKOM Y3KHH BeH-
UMK IBETKAa, X000ToK 0ab0uKH He CMOMKeT KOCHYTBCH CHAHUIIKOM
KOPOTKMX THIYMHOK V PACTEHHI ¢ OUEHb AJIHHHBIM BEHUYHKOM.
B oboux cayuasax IBeTKH, He BIOJIHE COOTBETCTBYIOIHE CTPOE-
HUIO ONBLIHTeNel, He 06pasyioT ceman. CnenoBaresnbHO, MeHBI,
00yCJOBHBIIHE OTKJIOHEHHE OT HOPMEI, YCTPaHAIOTCA U3 I'eHOo-
¢onga euga. Crabunusupyomasn ¢opma ecrecTBeHHOro orbopa
npedoxpansem CAONUBUWIUNUCA 26HOMUN OM PA3PYULAIOULEZ0
deiicmeus MYmayuoHHoz0 npoyecca. B OTHOCUTEJILHO IIOCTO-
AHHBIX YCJIOBHAX BHEIIHEH cpebl Hanbosbinei npucnocobien-
HOCTBLIO 001a8a10T 0COOHM €O cpefiHel BLIPpAXKeHHOCTHIO TPHU3HA-
KOB, 4 pe3KHue OTKJIOHEHHUsA OT cpeJiHeil HOPMbI YCTPAHAIOTCSH.
Bunarogaps crabunusnpyiomemMy oTdopy A0 HAIIHX AHeil coxpa-
HUJINCh «JKHBbIEe HCKOIIaeMble»: KUcTenepas peida JjaTumepus,
NpeAKH KOTOPOM OBLIM IIHPOKO PacnpoCTPAHEHBI B I1AJI€030i-
CKVIO 3py; IPEACTABUTE b APEBHUX PENTHIMHA raTTepus, BHEI -
He MOX0Kada Ha KPYNHYIO AIEpHIlY, HO He YTPATHBIIAA YepPThl
CTPOEHHA MNPECMBIKAKIIMNXCHA Me3030iICKOH 3pbl; PEJIHKTOBBIM
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TapaKkaH, MaJO U3MEHMBIIMIICA CO BpeMeH KAMEHHOYIOJbHOIO
IMepHOoIa; rOJIOCEMEHHOE PACTeHHEe TMHKIO, JAloliee IpeiCcTaB-
JIeHHe 0 ApeBHUX (OpMax, BLIMEPIIHUX B IOPCKOM IIePHOJe Me30-
3oiickoii apsl (puc. 1.7). U3obpakeHHEBIil Ha aTOM JKe PHCYHKE
ceBEPOAMEPHKAHCKHUI OMOCCYM coXpaHseT o0JHMK, XapaxkTep-
HBII JJISI )KMBOTHBIX, dKUBIIUX JECATKY MULJIMOHOB JIET HA3AJ.

Homoroi orbop. PasgensHONONbBIe dXUBOTHBIE PA3JIHYaloT-
€5 10 CTPOEHMIO OPraHOB pPasMHOKeHus. OHAKO HepeaKo pas-
JIMYHe TOJIOB PACHPOCTPAHSAETCA U HAa BHENIHHEe IMPHU3HAKH, II0-
BegeHue. MOYKHO BCIOMHUTE APKUN HADAJ N3 IepLER V MeTyxa,
KpynHbIi rpebeHb, MNOPsI Ha HOrax, rpomkoe nenue. QueHb
KpacuBkl caMIlbl (DA3aHOB 110 CPABHEHUIO ¢ ropaso 6oJiee CKpoM-
HbIMM KypoukKamMu. KJIBIKM BepXHMX uejdiocTeil — OMBHH —
0CODCHHO CHJILHO Pa3pacTaloTces y caMIloB Mopakeii. MHorouuc-
JIeHHBIE IIPUMeDhI BHEIITHUX PA3JIMYUIl B CTDOEHHH IIOJIOB HOCAT
Ha3BaHHME 0068020 dumopdhusima N O00YCIOBIEHbl UX POJBH
B nosioBoM oT6ope. I10.1080ik omGop mpeAcTaBIsAeT coDoil KOHKY-
PEHIIHIO CAMIIOB 32 BO3MOYKHOCThL PASMHOMKeHUA. JToil nenu eny-
AT IeHHe, IEMOHCTPATHBHOE IOBEJIeHMe, YXarKuBanue. Jacro me-
WAV caMIaMu BO3HUKAIOT gpaku (puc. 1.8). ¥V nrun pasduska

Pue. 1.8. Toxywwue memepesa



54 Mnasa 1)\ 3aKoHOMEPHOCTM Pa3BUTWA XMBOW NPUPOALI

Puc. 1.9. IHonosoit dumopusm 6 cmpoenuu npumamos:
A — camey nocava, B — camia nocava

Ha mapbl B IEPHOJ Pa3MHOMKEHHUs CONPOBOMKAAeTCsa OpauHBIMHU
hurpamMm, MJI1 TOKOBaHHEeM. TOKOB&HHE BblpaxaeTcd B TOM, 4YTO
OTUIA IPUHUMAaeT XapaKTepHOoe NOJIOMKEHHe Teja, B 0CODBIX
JIBUKEHHUAX, B PAa3BePThHIBAHUHN M PA3JlYBAHUHM OIlePpeHH:A, B H3-
JaBaHUM cBOoeobpas3HbIX 3ByKOoB. Hanpumep, TerepeBa Ha TOKax
coOHpaloTCA M0 HECKOJILKY JeCATKOB HA JIECHBIX NOJAHAX emle
HOubi0. Pasrap Toka npuxoguTcA Ha paHHee yTpo. Mexay cam-
[laMH BO3HMKAIOT JKeCTOKHE APAaKH, a CAMKH B 2TO BpeMs CHAAT
Ha OOYVIIKaxX NOJIAHBI MJIM B KyCcTax. B peayiabTaTe INOJOBOTO
orbopa MOTOMCTBO OCTABJAIT Haubosee aKTHBHLIE, 3{0POBLIE
H CHJIBHBIE CAMILBI, OCTAJIbHBIE OTCTPAHAIOTCH OT PA3MHOMXeHUs
M MX FeHOTHINBI HCcUe3anT U3 reHodoH1a BHaa.

HNuoraa spkuii OpauHblil HAPAJA MOABJISAETCH Y KHBOTHBIX
TOJIBKO HA MEePHOJ] padMHOKeHu . CaMIibl OCTPOMOPOI JIATYIII-
KH Ipuo0OpeTaioT B BoJe KPAaCHBYIO APKO-Toay0yio okpacky. fp-
Kas OKpPAacKa caMIlOB M UX JeMOHCTPATHBHOE IOBejleHHe JAeMa-
CKUPYIOT MX Tepes XUIMHHKAMH U YBEJIHYHBAIOT BEPOATHOCTH
rubesan. OZHAKO 3TO BBIIOJHO AJA BIH/IA B LIEJIOM, TaK KaK CAMKH
ocratTcs B 6osnbineil 6e30NMACHOCTH B IEPHOJ BbIBEIEHUA TOTOM-
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crBa. CBA3b MeKAY HeOPOCKHM BHEIIHUM BHZOM CAMOK Y ITHIL
1 3a60TO# 0 MOTOMCTBE XOPOIIIO BUAHA HA IPUMEpe KYJIHKa-IJ1a-
BYHUYHKA, 00HTaTE s HAIIMX CEBePHBIX IIMPOT. ¥ 9TUX ITHIL AM-
Ia BRICHKHBaeT ToJbKO camer. Camka >Xe uMmeeT ropasjo dojee
APKYIO OKPacKy.

Ilonoroit AumMopdu3M B DOJOBOM OTOOP pacIpocTpPaHEHBI
B JKHBOTHOM MHp€ AOCTATOYHO IIMPOKO BIUIOTH A0 IPHMATOB
(puc. 1.9). 9ty dopmy orbopa ciejyeT pacCMaTPHBATL KaK
YACTHBIH CIy4Yail 6HYMpueudo8ozo ecmecmaeennozo omoéopa.

OnopHbie TOHKK

@ 1. EcrecTBennsiii oT60op npecrapiser coboii eguHCTBEH-
HbIH (paKTOp, HANPABJIEHHO H3MEHAIONIHI YacTOTy re-
HOB B MONYJISIHAX.
2. Tlpn M3MeHEeHHH YCJIOBHH CYI[eCTBOBAHHA NBHKYIIAA
t¢opma ecTecTBeHHOro 0TGOpa BHI3BIBAET JHBEPreH-
I[HI0, KOTOpPadA MOXKeT B JajJbHeHIIeM IPHBECTH K I0-
ABJIEHHIO HOBBLIX BHJIOB.

Bonpocsi ana rioBTopeHns 1 3afaHun

1. Kakue cymecTtsyioT (h)opMEl ecTecTBeHHOro orbopa?

2. B KkaKuX ycia0oBMAX BHELIHEH Cpejabl AeHCTBYeT Kaxkaas
¢opma ecrecTBenHoro orbopa?

3. B ueM 3aknouaeTcs NpMYHHA NOABJEHUA YV MUKpPoOOpra-
HH3MOB, BPeHUTeJIeH CeJIbCKOT0 XO3ANWCTBA M JAPYrHX
OpPraHU3MOB YCTOHYHMBOCTH K ANOXHUMHKAaTaM?

4. Yro Takoe nonosoii or6op?

Hcnons3ya cnoBapHuil 3anac pyopuk «TepmuHOIOrHA»
H «Summary», NepeBeJuTe Ha AHIVIHIHCKHMH A3BIK NYHKTH «Omop-
HEIX TOYeK».

Bonpocel gna obcyxaeHua
7 ; Kak BBl cuMTaeTe, UTO ABJAAETCA MNIABHOH JABHIKYIIEH CcHIOMH
- nponecca pacxoxKJAeHHsA 10 Npu3Haky (QOpMBI KJIHOBa

V JaPBHHOBLIX BBIODKOB?

MoskeT Jiu OfiMH U TOT e (PAKTOP Cpebl B PasIMYHBIX
MecTax o6MTAHUA OBITHL NPHYHHON JBHIKYILETr0
u crabuausupynmero orbopa? IloAcHHTE OTBET NpHMEpaMH.
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1.4.6. MpucnocobneHHOCTL OPraHn3ImMos
K YCNOBUAM BHELUHEn cpenbl
KakK pe3ynbTar AelCcTBUA ecTecTBeHHOro orbopa

Bujer pacTeHuii M JKMBOTHBIX YMBHTEJIBHO IPUCIIOCOOJICHEI
K YCJIOBHSAM Cpejibl, B KOTOPLIX OHM obuTaioT. M3aBecTHO orpom-
HOe KOJIMYEeCTBO CAMBIX pasHoo0pasHbIX ocobeHHOCTel cTpoe-
HHUA, 06ecnednBaION{MX BRICOKHH YPOBEHb NPHCNIOCOOIEHHOCTH
BHJA K cpefe. B mouaTHe «npucnocobaernocms 6uda» BXOAAT
HE TOJILKO BHEIIHHE IPHU3HAKH, HO ¥ COOTBETCTBHE CTPOCHMSA
BHYTPEHHHMX OPraHoB BBINOJHAEMbIM UMK (DYHKIIMAM, HAIIPH-
Mep AJMHHBIA A CJIOKHO YCTPOSHHBIN MHINEBAPUTEILHBIN TPAKT
JKMBOTHBIX, NUTAIOMUXCA PACTHTENbHOI Nuinei (KBauHBIE).
CooTrpercrBHe (DHU3HOJIOrHUECKUX (DYHKIMI OPraHu3Ma YCJIOBH-
AM OOMTaHMA, MX CJIOMKHOCTH M padHooOpasmue TakKe BXOAAT
B IOHATHE NPHUCIOCO0JeHHOCTH.

[IpucnocoOuTensHBIe 0COOEHHOCTH CTPOSHNSN, OKPACKH TeJa
H MOBEACHHHA IKHBOTHEIX. ¥ MHBOTHBIX npuenocobnTeNLHON AB-
asiercs (popMma Tesia. X0OpOIIO M3BeCTeH 00JIMK BOJLHOIO MJIEKO-
nuTanInero ,IIEJ'!b(])HHﬁ. Ero JBHEHHWUS JIE'KH H TOYHBGI. Camo-
CTOATENbHAA CKOPOCThH JABHIKEeHHUA B Boje gocturaer 40 xm/4.
Hepe;l,}co ONHUCBIBAKOT CJiyuyaMm, KakK ,I[EJ'lbq_)HHbl CONIPOBO AT
OBICTPOXOAHBIE MOPCKHE CY/a, HAIPHMeD 9CMHHIILI, ABHIKYII[HE-
¢ co cKopocTeio 65 Kkm/u. OOBACHAETCA 3TO TE€M, UYTO AeNb(pPu-
Hbl IPHCTPAHBAKTCA K HOCY CYJHA H MCIOJL3VIOT THAPOAHHA-
MHYECKYIO CHJIY BOJIH, BOGHHKAIIIHX IIPH ABHKXEeHHH Kopaﬁ.na.
Ho aTo He uMX ecTecTBeHHas CKOpPOCTb. IInorHOCTH BOJAKLI B
800 pas Beinze miIoTHOCTH Bo3ayxa. Kak nenshuny vaaercs npe-
ononerk ee? IToMumo Apyrux ocobGeHHOCTElH CTPOSHUA HUACANb-
HO npHcnocobIeHHOCTH Aeab(phrHa K cpeje obuTanua u obpasy
JHU3HK crnocobersyer dopma tena. Topnegosnanasn popma Tena
nospossier udbexkarTb 0OpPa30BaAHUA 3ABUXPEHNA IOTOKOB BOJbI,
OKPYIKAIOMINX Jieab(phuHA.

O6rexaemas (popma Teja crocoberByerT GBICTPOMY NepeaBH-
YMEHMIO dKMBOTHBIX M B BO3AYIIHON cpege. MaxoBbsle M KOHTYD-
Hble [1epbdA, MOKPLIBAIOIIHE TeJ0 OTHILBI, IIOJIHOCTHIO CrjlaxKiBa-
10T ero (hpopmy. IITHLLI THIIEHB! BRICTYIAIOIIMX VIIHBIX PAKOBHH,
B I10JieTe OHM 00BIYHO BTAIMBAOT HOru. B pesyabTaTe HNTHIbL
1o 6hICTp0Te HAMHOT'O NPEBOCXOAAT BCEX APYIHX HUBOTHbIX.
Hanpumep, COKOJI-cancal NIHKHPYeT Ha CBOIO JKePTBY CO CKOPO-
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Puc. 1.10. Poi6w sapocaeir:
1 — mopekoit korex-mpanuwnux, 2 — pui6a-Kaoyu,
3 — aawmepa, 4 — mopckan uzaa

crpio 10 290 kM /v, ITTue: OsicTpo ABUralOTCA Aake B Boge. Ha-
faomansn aHTAPKTHYECKOro MMHIBHHA, MJBIBYIIETO MO/ BOAOI
€O CKOPOCTLIO OKOJIO 35 KM/4.

Y »KMBOTHBIX, BEJYIIHX CKPBITHBII, 3aTanBalomuiica obpas
JKM3HM, MOJE3HBIMH OKa3blBAIOTCHA MPHCHOCODICHUA, NIPHAAIO-
L[He UM CXOJCTRO C IpejgMeTaMi OKpy Kalomeil cpeast. ITpuuya-
auBas (popma TeJia y pbid, ODUTAIOIIUX B 3aPOCIAX BOAOPOCIEH
(puc. 1.10), momMoraer UM ycIelIHO CKpPbIBATbHCA OT BpParos.
CxoacTBo ¢ npeaMeTamMu cpefibl 00MTaHNA MIKPOKO pacnpocTpa-
HEHO Yy HaceKoMbIX. M3BecTHBI KYKH, CBOUM BHEIIHMM BHIOM
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Puc. 1.11. Puc. 1.12.
Iarounuk maKk noxox Ha 6emMouKy, Hacexomuie, popmoic meaa
HMO NOYmMu He3aMemen CXOMUe C AUCTLAMU

HAIIOMHHAOIINE JMIIAHHUKHA; IHKAa/bl, CXOAHEIe ¢ INUIIaMHU TeX
KYCTaApHHKOB, CpeJH KOTOPLIX OHH XHUBYT. Hacekomsbie-nnasiou-
HUKH IIOXO03KH Ha Hebonbmyo Oypyio HIH 3€JeHYI0 BEeTOUYKY
(puc. 1.11), a DpAMOKPEIJIEIE HACEKOMbIE MMHUTHUPYIOT JIMCT
(puc. 1.12). IIlnockoe Teno uMerT pbidbl, BeAyIiHe NPUAOHHBIH
o00pas xu3au. CpejicTBOM 3allMThHI OT BPATOB CJIYXKUT H NNOKPO-
sumenvcmeennan oxpacka. IITHIs, HacHKUBaKOIIHe AWIA HA
3emMJIe, CJHMBAIOTCA C OKpy:KawiuM (onom (puc. 1.13). Mauso-
3aMeTHBI ¥ MX sia, HMelolMe MIUI'MeHTHPOBAHHYIO CKOPJIyIY,
¥ BBUIYILIAIONINECA U3 HUX NTeHIE! (puc. 1.14). 3amuTHLIH Xa-
paKTep NMrMEeHTAIMH AU IOATBePXKAaeTcA TeM, 4YTO ¥ BHOB,
YbH AUIA HEJOCTYIHEI /1A BDATOB — KPYIHBIX XHIIHAKOB, HIH
y ITHI, OTKJaALIBAIOIINX Aif1la Ha CKaJaX WJIK 3aKaNbIBAOIIUX
HUX B 3eMJI0, IOKPOBUTENLCTBEHHAS OKPACKA CKOPJIYIIBHI HE pas-
BHBaeTcH.

IlokpoBUTENBCTBEHHAS OKpacKa IMIMPOKO pacmpocTpaHeHa
Cpelid CAMBIX PA3JIMYHBIX 3KHBOTHBIX. ['ycenunsl 6a6ouek yacto
3eJieHkle, IO/ IBEeT JHUCTHEB, UM TeMHbIe, 0] IIBeT KOPbI HJIH
3emiyu. JloHHBIE pbIOBEI ODBIMHO OKpAIlIeHEl O] IIBET NecYaHoro
nHa (ckaTer 1 Kambausl). IIpa aToM kaMbaiel cnocoGHEI ele Me-
HATHh OKPAacKy B 3aBHCHMMOCTH OT IiBeTa OKpyikawinero ¢gora
(puc. 1.15). CnocobHOCTH MEHATHL OKPACKY IYTEM Hepepacmpe-
JleJIeHAA MHIMeHTa B MOKPOBaX TeJa M3BECTHA M Yy HA3eMHBIX
SKHBOTHBIX (XxaMesieoH). H{HMBOTHBIE MYyCTHIHL HMEIOT, KaK IIpa-
BHJIO, JKeJTO-0YPYyI0 MJIM [ECOYHO-KeJTYIO OKpacKy. OgqHOTOH-
HafA MOKPOBHUTEJILCTBEHHAS OKPACKA CBOMCTBEHHA KaK HACEKOo-
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Puc. 1.13. aza na znesde

MBIM (CapaHua) U MeJIKHM SALIEPULAM, TAK ¥ KPYIHBIM KOIIbIT-
HBIM (AHTHJIONBI) M XUIHUKAaM (JIeB).

Ecnu ¢oH cpexbl He ocTaeTca MOCTOAHHBIM B 3aBUCHMOCTH
OT Ce30HAa rofia, MHOTHE YKUBOTHBIe MeHAIOT oKkpacKy. Hanpumep,
obuTaTes N cpelHUX M BLICOKMX IINPOT (1mecer, 3adA1, TOpHOCTAaH,
fenasa KyponaTKa) 3MMOi HMeIoT 0eJIyIO OKpacKy, 4TO AeJaeT uxX

He3aMeTHBIMH Ha CHery.
OaHAKO HEpegKo y 3KHMBOT-
HBIX HabIIOHaeTCA He CKPhIBakO-
[asa OKpacKa Teja, a, HallpOTHRB,
npuBieKamas BHUMaHue, Je-
Mackupylomaa. Takas okpacka
cBOMCTBeHHA AJNOBUTBIM, 00KH-
raloiuM HJIH KaldlluM Hace-
KOMBIM: ITUeJIaM, OCaM, »KYyKaM-
HapbIBHHKAM. BOKbI0 KOPOBKY,
OYEeHb 3aMeTHVIO, ITHIILEI HUKOTAa
He CKJIeBLIBAIOT U3-3a BELIEIAeMO-
ro HaCeKOMBIM AJIOBHTOI'O ceKpe-
Ta. ApKy0 npeaynpexaarniiyio
OKpAacKy UMelOT HeCheJoOHbIe I'y-

Puc. 1.14.
n()KPOBUH!(’J’.I’b{‘mHP”HﬂS
OKP{.I{'K(I' AUy u nmeHyos nmuy
J’l'.p!f Hb{ﬂ(’a(’ﬂ'uu nomomcmaeda
Ha Femae
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A
Puc. 1.15.
Himenenue oxpacku kxamoéaas
8 3asucumocmu
om xapakmepa zpynma:
A — na paxkywrax,
B — na xamenucmom dne,
b B — na necke

CEeHHIlbI, MHOrHEe AJ0BUTHIe 3Men. S pKasa okpacKa sapaHee mpe-
AyIpexxaaeT XUIIHHKA 0 6ecnoie3HOCTH M ONACHOCTH Hamaje-
HudA. [Iyrem «npobd 1 omunboK» XMIMHUKHA OBICTPO NPHUYYAIOTCA
naberaTh HanaJleHUs Ha KepTBY ¢ npedynpexcdarnuieil oxpa-
CHKOILL.

3alMTHOE JIeHCTBHe IOKPOBATENBCTBeHHON MJIM IIpeAyIpe-
sKaapneil OKpacKH MOBBIMIAETCA IPU COYEeTAHHH €€ C COOTBET-
CTBYOIIUM noBejeHneM. Hanpumep, BHINb M'HE3JUTCHA B KAMBI-
mwax. B MUHYTHI OIACHOCTH OH& BBLITAIMBAET 1€, NOJAHUMAEeT
BBEDX roJIOBY M 3aMupaeT. B Taxoii mose ee TpyiHO OOHAPYKHUTDH
naxe Ha O/JM3KOM paccToaHuu. MHoOrue Jpyrue »KMBOTHBIE, HE
obiagaiomue cpeAcTBAMM AKTHBHOM 3alIUThI, B CJIy4ae OmacHo-
CTH NPUHUMAIOT 103y MOKOA M 3aMHUpaloT (HaceKkoMmble, PbIOHI,
ampudun, nTuukl). Ilpegocreperaiomasn oKpacka y >KMBOTHBIX,
HaobopoT, coueraeTcs C AEMOHCTPATHBHLIM [OBeJeHUEeM, OTIV-
FHBAKOIUM XHITHHKA.

A derTHBHOCTL TpelocTeperaieil OKpacKy ABUJIACH IPH-
YHHOH O4YeHb HHTEPECHOTO ABJIEeHHA — IMOJAPaKaHuA, UIN MU-
murpuu (or rped. mimikos — mogpaskarenbHbii). MUMHKDHEH
Ha3BIBAETCA CXOACTBO 0€33aIMTHOIO UJIH C'heJOOHOIO BHAA C OJ1-
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HHMM MM HECKOJbKHMH HeDOACTBEHHBIMHM BHJaMH, XOPOIIO 3a-
IUIeHHBIMA ¥ 00JIa[aloIMMH MpejocTeperaineil OKpacKkoi.
C foxbell KOPOBKO#H pasmepamu, Gopmoii Tesa U pacnpejelie-
HHEM IUI'MEeHTHBIX IIATEeH 0Y4eHb CX0/ieH OJAUH U3 BHAOB Tapaka-
HOoB. Hexkoropeie creobuble 6ab0ukn moapakaioT hopmMoit Tena
M OKPACcKOM A/0BUTHIM Daboukam, Myxu — ocam. BosaHukHOBe-
HHEe MUMHUKPHH CBA3AHO C HAKOIJIEHUEM II0J] KOHTPOJIEM ecTe-
CTBEHHOTr0 0TOOpa MEJKHX YAAYHBIX MyTalHil y ¢beJIOOHBIX BA-
JIOB B YCJIOBHAX MX COBMECTHOro odMTaHMUA ¢ HeChbeJOOHBIMH.

ITousiTHO, UTO NOApakaHWe OJHUX BUJOB JIPYI'HM OIIpaBAA-
HO: ucTpebJeHnI0 nmojijBepraeTca 3HAYUTEJIbHO MeHbINAas YacTh
ocobeii 1 TOro BUAA, KOTOPBIH MOCTYIKII MOJeNbI0, H BHAA-TIOA-
paxarens. Heobxoaumo, ogHAKO, YTOOLI YHCJIEHHOCTh BHJA-
noapakarteis OblIa 3HAYHUTENIBHO MEeHbIIIe YHCJIeHHOCTH Moje-
au. B mpoTHBHOM cJIyyae MHMHKDPHUS He NPHHOCHT I0JIb3bl:
y XHIIHHKa He Oyjer BeIpadATHIBATHLCHA CTOMKHMH YCJIOBHBIN
pediexc Ha dopmMy HIM OKpPACKY, KOTOpPYIO cieayer uaberathb.
Kaxum ke o6pasoM 4HCJIEHHOCTH BHAA-UMHTATOPA MOAAEP-
JKHBaeTcs Ha HU3KoM ypoBHe? OKaszaiock, 4TO reHo(hOHJ dTHX
BHJIOB HACBIIIEH JIeTAJIbHBIMH MyTauuamMu. B romosuror-
HOM COCTOSSHMM 3TH MYTAIMHM BbI3LIBAIOT I'MOeJib HACEKOMBIX,
B pe3yJbTaTe 4Yero BHICOKHH NpoueHT ocobeil He MOKHBaeT
[0 moJioBOo3pesioro cocroaHuA. Ilogpaskanue OKpackKH CKOp-
aynel AUl HaOjaozaeTcsa B caydae NHe3ZJOBOro napasuTuaMa
vy orun. O6BIKHOBeHHAs KYKYIIKA, KAK M3BECTHO, caMa He Ha-
CHKHMBaeT AWI, a OTKJajAblBaeT UX B rHe3jla JAPYrdX BHIOB.
Hilna KYKYIIKH HACTOJBKO MOX0XKH HA ANHIA BUAA-X03AHHA, YTO
caMKa He MOJKeT PasJIMYMTh X H HACHIKUBAEeT BMeCcTe CO CBOH-
mu (puc. 1.16).

Kpome 3amuTHOI OKpPAacKH, V »KMBOTHBIX M pacTeHHH Ha-
On0Aa0TCA N JPYyrUe CpeAcTBa 3alfUThl. ¥ pacTeHUil Hepeako
00pasyIoTeA UIJbl ¥ KOJMIOYKH, 3alUIIAINIHEe UX OT NoefaHuA
TPaBOAAHLIMH KHBOTHBIMH (KaKTYChl, IIMINIOBHUK, O0OAPBIIIHHK,
obnenuxa m fp.). Takyio ke posb UrpaloT ANOBUTHIE BellecTsa,
«00KHramInyue BOJOCKH», HANpHUMep Vv Kpanusbl. KpHucrainsl
IIaBeJIEBOKMCIIOr0 KaJibIluA, HaKalJIMBaloUiHecs B IIHIax He-
KOTOPBIX pacTeHMil, MpeJoXPaHAIOT HX OT MoeJaHnA I'yCeHHUIa-
MH, YIUTKAMH 4 Jake rpoisyHamMu. O6pasoBanus B BUIE TBEP-
JOr0 XHTHHOBOI'O NMOKPOBA Y WIEHHCTOHOrMX (3KYKH, Kpabnl),
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Apo3posas Caposas
KaMblLLOBKA cnaeka

e

Kykylwka KykyLuka Kykywka

Puc. 1.16. Cxodcmao okpacku AuY Yy paiiuinblx nodeudos KYyKyurku
O0BIKHOBCHHOU W NMUY-X03IRAEH

PaKOBHMH ¥ MOJIJIIOCKOB, YeIIYHA Y KPOKOJAHUJIIOB, NaHIMpA y 6po-
HEHOCIIEB ¥ Yepenax XOopollo 3alHIaloT HX OT MHOTHX BPAaros.
JTOMY JKe CJYIKAT UrJbl v exka u aukobpasa. Bee atn npucno-
cODJIEHUA MOIJIM NMOABATHCA JIHIIEL B pe3yjabTaTe eCTeCTBEHHOIo
orbopa, T. €. IPeuMyLIECTBEHHOI0 BLIKHBAHM S DoJiee 3aluIneH-
HBIX ocoDeii.

Ilnsa BeIXKMBAHMA OpraHuaMoB B Gopsbe 3a cyliecTBoBa-
HHue DoJiblIOe 3HAYEHNE UMeeT npucnocobumenvroe nosgede-
Hue. [loMmuMO 3aTanBAHNA WK JeMOHCTPATHBHOIO, OTIIYTHBAIO-
uiero MnoBeleHUsA NpH NpUOJIHIKEeHUH Bpara CyuiecTByeT MHOTIO
APYTHX BAPDHAHTOB MPHUCIIOCOOUTEILHOIO MOBeIeHH s, obecneun-
BAIOIIEro BEI’KMBAEMOCTh B3pocJblX ocobeil uam monoan. Coaa
OTHOCHUTCH 3allacaHMe KOpMa Ha HeOJIaronpusATHLIN Ce30H roaa.
OcoGeHHO 3TO OTHOCHUTCA K rphidyHaM. Hanpumep, nojesKa-axko-
HOMKAa, paclnpocTpaHeHHas B TaeXXHOH 30He, cobupaeT 3epHa
3J1aKOB, CYXVIO TpaBy, Kopemku — Bcero no0 10 kr. Powomue
TPBIBYHBI (CJHENBIIIHA U AP.) HAKAIJIMBAIOT KYCOUKH KOPHEH 1y-
6a, sxenyan, kaprogenk, cTenHOM ropomexk — A0 14 xr. Boab-
mas necyaHKa, JKUBYIIAs B nycThiHAX CpenHeil Asuu, B Hauasie
Jlera cpe3aeT TPaBy U 3aTACKHBAaeT ee B HOPBI HJIM OCTABJISAET Ha
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IIOBEPXHOCTH B BHJIe CTOXKKOB. KOpM 2TOT MCHIOJNIB3yeTCA BO BTO-
pO#l IOJIOBHHE JieTa, OCeHbI0 M 3umoii. Peunoit 606p cobupaer
00pyOKH JepeBbeB, BETOK M IIP., KOTOPble CKJIaJblBA€T B BOAY
BO3Jie cBoero kuiuia. CKaaibl 9TH MOI'YT AOCTHraTh obbema
20 m®. Banachkl KOPMOB JIeJIAIOT ¥ XHIIHBIE XXUBOTHbIe. Hopka
M HEKOTOpPhIe XOPbKH 3anacaioT JAryuekK, yei, MeJIKHX 3Bephb-
KOBHT. A.

I[TpumMepoM NpHCIIOCOOGHTEIBHOTO MOBEAEHUA CIYIKUT U Bpe-
MA HauboJbIIel aKTHBHOCTH. B NMyCTBIHAX MHOTHE *XHBOTHBIE
BHIXOZAT HA OXOTY HOYBIO, KOI/Zla CHajaeT 3HOM.

OnopHbIe TOYKK

1. Bea opranu3anmusa a000ro BHAA SKMBBIX OPraHH3MOB

ABJIAETCH NPHCIOCOOHTENLHON K TeM YCIOBHIM, B KO-

TOPBIX OH ODHMTAET.

IIpucnocodnenus OpraHUu3MoORE K cpeae OOMTaHHSA NpPo-

ABJAKOTCA HA BCEX YPOBHAX OPraHH3alHH: OHOXHMMH-

YeCKOM, IHTOJOrHYeCKOM, FMCTOJIOrHYeCKOM M aHa-

TOMHYECKOM.

3. PuzHoONOrHYeCKHe aJanTalMM — MPHMEpP OTPakeHud
CTPYKTYPHBIX 0co0eHHOCTeH OPraHH3AIMH B JaHHBIX
YCJAOBHAX CYIIECTBOBAHHA.

N

1. IlpuBeauTe NpUMepkl NPHUCIOCODIEHHOCTH OPraHu3MOB
K YCJOBHAM CVIIeCTBOBAHMHA.

2. IToyeMy y HEKOTOPBIX BHJOB KHBOTHRIX Habmiomaercs
fApKasa AeMacKupymmas okpacka?

3. B uem cymiHOCTb ABJEHUS MUMHUKPHH?

4. Kakum nyTeM nojjep:XuBaeTca HU3KAA YNUCJIEHHOCTD
BUJIA-TIOApaXaTess?

5. PacnipocTpansercs JH JeliCTBHE eCTeCTBEHHOro orbopa
Ha noBeaenue xxkuBoTHBIX? [IpuBeanTe npuMepsI.

Hcnonsaysa crnoBapHbIi 3anac pyopuk «TepMuHOJOTHA»
# «Summary», nepeBeinTe Ha AHIIMNCKNI A3BIK MYHKTH! « Onop-
HBIX TOYEK».
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Prc. 1.17. Puc. 1.18.

Camey odnozo us 6udos Camka cymuamoi anzywxu

OKYHEoOpA3IHLIX BuiHAUIUGAC spiHawIuBaem UKpy 8 cymie

uKpy 60 pmy Ha cnune (cymxa sckpsima)
Sadora o noromcerse. Ocobernno 6oybiIOe 3HAYEHHE HMEIOT

npucnocobyienus, obecneunBaloliUe 3alIUTy IOTOMCTBA OT Bpa-
ros. 3aboTa 0 MOTOMCTBE MOKET NPOABIATHLCHA B pasHoil hopme.
Muorue peibl OXPaHAIOT MKPY, OTKJIAABIBAEMYIO MEIKAY KaAMHA-
MH, aKTHBHO OTI'OHAA M Kycasa ﬂpHﬁJ’]HJKalOHJ,HXCﬂ BO3MOXHBIX
BparoB. A30BCKHEe M KacHuiicKue OBIYMKHM OTKJIAABIBAIOT UKDY
B AMKH, BEIPBITHIE B 'PYHTE HA JIHE, H 3aTeM OXPAHAIOT ee B Te-
YeHHEe BCero pasBUuTHA. CﬂMEH. KOJWOIOKH CTPOMUT 'He3/10 C BbIXO-
JoM u BxozoM. HekoTopesle amMepuKaHCKHE COMBI IIPUJIEILIAIOT
UKDy Ha 6pPI0X0 M HOCAT ee Ha cebe Bce Bpems passutus. Muorue
pPLIOEI BHIHALIMBAIOT HKPY BO pry (puc. 1.17) nau paske B ixe-
ayake. B aTo Bpems poauTesib HUUero He ect. Beunynusmuecs
MaJIbKA HeKOTOpOoe BpeMsA Jep:karTca BOJM3H caMKH (MJIH cam-
1a, B 3aBHCMMOCTH OT BHJIa) H NP ONACHOCTH NPAYYTCHA B POT
maTepu. CymecTBYIOT BUABI JIATYIIEK, Y KOTOPLIX HKPUHKH pas-
BHUBAIOTCA B CHEIMaJbHOH BBIBOJAKOBOH CYMKe Ha CIHHe
(puc. 1.18) mau B rosocoBEIX MeIIKaX camia.

HauGonpmasa Ge30nacHOCTh IOTOMCTBA AOCTHraeTCHd, o4e-
BHAHO, TOrjga, KOorja sapoAbillif pasBHMBalOTCH B TeJie MaTepH
(puc. 1.19). I1nogoBUTOCTD B 3THX cAyYaax (Kak U IPH APYTHX
¢opmax 3a60TEI 0 IOTOMCTEE) CHHUIKACTCH, OJ{HAKO 3TO KOMIIeH-
CHpyeTCHA BO3pacTaHUeM BBIJKMBAEMOCTH MOJIOJIH.

VY 4JIeHHCTOHOTMX M HH3IIHMX NO3BOHOYHLIX 00pasyiomuecs
JHUYHHKHA BeaAyT CAMOCTOATEILHBIHN OG]J&S J(H3HH H He 3aBHCHAT
ot poxureneii. Ho B HekoTophiX cnyyasx sabora poauTeseit
0 IIOTOMKAaX NpoABJAeTcA B (hpopme obecrieyeHMA X numeif. 3ua-
MeHHTBHIH (paHnysckuil ecrecrsoucnsiTaTens JJL. A. ®adp
BIE€DPBbIE OIHMCAJl TAKOE II0BeleHNe Y OAUHOYHBIX oc. Ochl Hama-
JaloT Ha JKYKOB, IIayKOB, CBEpPYKOB, GOromMoJsioB, TI'YCeHWUI]
pa3iuuHBIX Gabouek, 00e3ABMIKMBAIOT MX, MOTPYyKad MKAaJo
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TOYHO B HepBHEIe y3Jsl (puc. 1.20), m oTKIaALIBAIOT HA HHUX
AUNA.

Bouynusionuecs JHYUHKHE o¢ ofecnieyeHbl NUIeH: OHH ITH-
TAKTCA TKAHAMHK HBOM JKePTBbI, PACTYT M 3aTE€M OKYKJIHABAa-
I0TCA.

Onucanssie npumeps! 3a60Thl 0 OTOMCTBE Y YJIEHHCTOHO-
MAX ¥ HE3LIMX I0O3BOHOYHBIX BCTPEYAIOTCA ¥ OYeHb HEOOIbIIOT0
yHcJia BUAOB. B GonbIIMHCTEE ciyyaeB OIJIOAOTBOPEeHHLIE Aiina
OCTaBJAAIOTCA HA MPONU3BOJI CyAbObI. UMeHHO aTUM 06bACHAETCH
OuYeHb BHICOKaA IJIOJOBHTOCTH 6€CNO3BOHOYHBIX M HHU3IINX I10-
3BOHOYHBIX YXHBOTHBIX. BoJiblI0e YHCII0 MOTOMKOB B YCIOBHAX
BBICOKOH HCTPe0JIAEeMOCTH MOJIOJAH CIAYIKHUT CpeficTBOM DOpPLOLI
3a CyLeCTBOBAHME BHJA.

3HauuTenbHO Dosee CIOMHBIE U MHOroodpasHbie (DOPMBI
3a60TBEI 0 MOTOMCTBe HAOIIOAAIOTCSA YV BHICHIMX IMO3BOHOUHBIX.
CnokHBIE UHCMUHKMBbL W CIIOCODHOCTD K WHAMBUAYAJIbHOMY
00VUeHHIO MO3BOJAIT UM CO 3HAYUTEJNBHO OOJBIINM YCIEeXOM
BBIpAIUBATh NOTOMCTBO. TaK, NTHI(LI OTKJIAALIBAIOT OILIOAO-
TBOPEHHBIE illla B CHeIHAJIbHEIE COOPYIKeHHA — zHe3da, a He
[IPOCTO B HAPY’KHYIO CpPeAy, Kak IOCTYIalT BCe BHAbI HHe-
CTOAIMX KJaccoB. fAilma pasBuBalOTCA NMOJ BIMAHHEM TeILia,
co00IIaeMOro HM TEeJIOM POAMTeJeil, U He 3aBUCAT OT CJIydailHO-
creit noro/kl. 'HE3/10 POANTENN 3AI[AIAIOT OT BPATOB TEMH HJIH
HMHBIMH crocobaMu. BriBeAIIHMXCA NTEHIOB He OCTABIAIOT HA
IPOM3BOJ CYALOBI, & JINTEJIbHOEe BpeM#A BbIKAPMJIMBAKOT M OX-
pasanT ux. Bee aT0 peako noebimaer a3 peKTHBHOCT, PA3MHO-
FKEeHHHA V NTHIL.

Hausbicmeil cTeneHy pasBuTHUA JOCTHIAOT (pOpMBI IoBexe-
HHUA ¥ MJIEKOIIHTAKLIAX JKUBOTHBIX. DTO IIPOABJIAETCA H B OTHO-
meHuu K gerensimam. [locmor-
pHuTe, KaK HEeKHO NPHUIKHUMAeT K
CBOEMY TeJIy JeTeHbIIa caMKa
eHoTa-noJockyHa (puc. 1.21).
3BepH He TOJbKO KOPMSAT CBOe
MOTOMCTBO, HO M 06y4aT J10-
BUTb J00bIuy. Eme Jlapeuu
OTMeuaJs, YTO XUI[HbIe 3BepH
yuaT CBOMX JeTeHbIlIeil nade-

raTtb OHECHOCTeﬁ, B TOM HHCJIe
OXOTHHKOB. Pue. 1.19. 2Kueopodkxa
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Pue. 1.20. Pue. 1.21,
Qdurnounasn oca opdunepa mawgum Mamepuneckuit uncmunKm
a8 caoe J!H'.N)O napaauioaannozo, 1/ (‘Hf}ﬂl(l-ﬂ().ﬂ'ﬂ(‘}fyﬂa

HO HUB020 KYy3Heyura: Oydyuyan
Jduyunka ofecnevena nuuei

Takum obpazom, ocobu ¢ doJsiee coBeplIeHHBIMH (popMaMH
3a00Thl 0 NOTOMCTBE BbI?KHBAIOT B OOJIbLIEM uuciie U NepefaT
3TH 4YepPTHI Jlajiee IO HACJIEACTBY.

@uznonoruueckue amanrauuu. CooTBeTCTBYIONASN ¢opma
M OKpackKa Teja, meaecoobpaszHoe nosefieHHe obecrneynBaioT yernex
B Oopn0e 3a cymecTBOBAHKE TOJBLKO TOI/1a, KOrja aTH NPU3HAKHA
COYeTalTCHA ¢ IPUCIOcObJeHHOCTHIO TPOLEeCCOB XKUBHEesITe N b-
HOCTH K YCJIOBHAM OOHTAHHA, T. €. (DU3HOJIOrHYECKHMH ajlamnTa-
nuAMH. Be3d Takux ajanTanyii HeBO3MOXKHO NOAAEepKaHHe yC-
TOHYMBOro 0OMeHa BellecTB B OPraHu3Me B IIOCTOAHHO KoJieDd-
JIOLIAXCA YCJOBHAX BHeIIHeH cpeanl. [IpuBesemM HeKoTOpbIe
IIpUMepBI.

Y naseMHbIx aMm(pubuii 60sbII0E KOJIHYECTBO BOALI TepAETCA
yepes koKy. OJHAKO MHOTHEe UX BHALI IPOHMKAIOT flaX<e B IyC-
THIHH ¥ NoAynyceTbinun. BoikuBaHue ampubOUii B yeJIoBHAX He-
JOCTATKA BJIAal'M B 3THX MecTooOMTaHMAX oDecrnmeunBaeTcs
IeJblM PAJOM NpHCHocobIeHH. Y HUX MeHsAeTCH XapakTep
AKTHBHOCTH: OHA NMPHYPOYHBAaeTCA K NePHOAAM IOBBIIIEHHOMH
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BJIQKHOCTH. B yMepeHHOH 30He »Kalbl M JATYIIKH aKTHUBHLI
HOYBIO ¥ TIOCJIE BBITIAJIEHNA N0 Aei. B NIYCThIHAX JIATYIIKH 0XO0-
TATCS TOJBKO HOYbIO, KOTJla BJara KOHJEHCHPYyeTCs Ha Nodse
¥ Ha PacTHTEJILHOCTH, a JJHEM YKDBIBAIOTCS B HOPAX TPHI3YHOB.
Y nycThIHHBIX BHAOB aM(puONil, pa3MHOMXKAIOIINUXCA BO BDeMeH-
HBIX BOJlOEMAaX, JUYMHKH PA3BHUBAIOTCH OYeHb OBICTPO U B CiKa-
ThIe CDOKH COBEpINaoT MeTaMopdoas.

PazHooOpasHble (PU3HOJOTHYECKHE AJANTAIMH K MXHU3HH
B HeOJIATONPHATHBIX YCAOBHAX BhIpAGOTANM NITHUIBI 1 MJIEKOIIH-
Taonue. MEOr#e NyCThHIHHLIE }KMBOTHBIE NepeJi HACTYIJIEHHEeM
3aCYILJIMBOrO Ce30HA HAKAIIJIMBAIOT MHOTO HUpa: IPH ero OKHC-
JleHHH obpasyerca Oosblloe KoJmdecTBo BoAbl. IITHIBI 1 Mite-
KONHUTAIOIIHE CIIOCOOHB! PeryJMpoBaTh MOTEPH BOALI C IIOBEPX-
HOCTH [ibIXaTeNbHbIX nyTeil. Hanpumep, Bepbiio npy THIIEHAH
BOJBI PE3KO0 COKpaInaeT ucnapeHue KakK ¢ AbIXaTeJbHBIX IIyTel,
TaK ¥ 4epe3 IIOTOBbIE KeJIe3bl.

VY denoBeka ILJIOX0 peryJupyercd cojieBoil o6MeH, ¥ IO3TOMY
OH He MoO’KeT foiro obxoauTsca 6es npecHoi Boasl. Ho penu-
JIUM | ITHIEI, IPOBOAALLINE DOJNBIIYIO YACTH KHU3HH B MOPCKHX
IpPOCTOPax M NbIOLHEe MOPCKYIO BOAY, IPHOOpesn crenuaibHble
sKeJe3bl, NO3BoJAIIINEe UM GbicTpo M36ABNAATHCA OT HU3OBITKA
coJeii.

OueHb HHTEPeCHbI IpUCIOocobIeHUA, PASBUBAIOINMECHA Y HbI-
PAIOIMIMX JKUBOTHBIX. MHOrHE M3 HHX MOI'YT CPaBHHTEJLHO
poiro o6xoauTeea Ges gmocryna kuciaopojga. Hanpuwmep, Tione-
HH HBIPAIOT Ha rayoumny 100—200 u gaske 600 M m Haxo-
narca nox Bogoi 40—60 mue. YTO 03BONAET JIACTOHOIMM HbI-
PATH HA CTOJb JJIHTEJIbHEIN cpok? JTo mpeskae Bcero Goabioe
KOJIMYEeCTBO 0co00ro NMIrMeHTa, HaXoAdAlerocsa B MBIIIIAX, —
muoriaobnHa. Muorsobun cnocoben B 10 pas Gonbire CBA3LI-
BaTh KHCJODOX, YeM reMorsoonse. KpoMe Toro, B Boje IeJIbIi
paja npucnocobiennil obecneunBaer ropasno Gosiee 9KOHOM-
HOE PAcXOI0BAHHE KHCJIO0pPOJa, YeM NpH AbIXaHUH Ha NOBepX-
HOCTH.

IIyTem ecTeCTBEHHOTO OTOOpPA BOBHMKAIOT M COBEPIIEHCTBY-
I0TCA npucnocodbiennsn, obiervaiiine NOUCK MUIH WIH OapT-
Hepa s pasMHO)KeHusA. IlopasuresibHO YyBCTBUTENILHEI OPraHbl
XHMHYECKOr0o YyBCTBA HaceKOoMbIX. CaMII0B HEMapHOro ImeJaKo-
npsAAa IpUBJIEKAeT 3anax apoMaTUUYeCKOH JKeJie3bl CAMKH ¢ pac-
CTOAHUA 3 KM. Y HEKOTOPBIX 6ab0ueK 4yBCTBUTEJIIBHOCTE PeLlen-
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ropos BKkyca B 1000 pas npeBocXoAUT UyBCTBHTEJILHOCTE Pellell-
TOPOB YeJI0Be4eCKOoro A3bIKa. HouyHbIe XMIMHUKH, HAalIpDHMep CO-
BhI, MPEBOCXOJHO BHAAT B YCJOBHUAX cyaboro oceemeHHA.
Y HEeKOTOPBIX 3Mel XOPOIIo pa3BuTa CnocobHOCTb K TEPMOJIOKA-
nuu. OHE pasNHYalOT HA PACCTOSAHUH 00LEKTHI, €CJIH pasHHIA
ux remmnepatyp cocrasisier Bcero 0,2 °C. MHorue >KWBOTHEIE
NPeKpacHO OPMEHTHPYIOTCH B IPOCTPAHCTBE ¢ MOMOILBIO 3X0JI0-
Kanuu (JeTyyue MBIIIN, COBBI, AeJNb(hHHEL).

()T!lO('HTL‘.‘]LHb] H XApDAKTED II[)H(‘IIU('(){'I.'I@HII()L‘TH OpPraHH:-
»oB. CTpoeHHe *KUBEIX OPraHU3MORB OUeHb TOHKO NPHUCIOCcObIeHo
K yCIOBHAM cylmecTBoBaHHMsA. JI1000i BMAOBOI MpPHU3HAK HIIH
CBOHCTBO HOCAT NPHCIOCOOUTENBHEIN XapaKkTep, yerecoobpas-
Hbtil 8 danHoll cpede, B JaHHBIX JKM3HEHHBIX ycjoBuAX. Tak,
Bce 0cOGEHHOCTH CTPOEHHA M MOBEAECHHA KOIIKH Iiesiecoobpas-
HEI JJIA XHITHUKA, HO/ICTePeraminero Jo0s4y B 3acase: MArkue
NOAYIIEYKH HA NaJbIlaX ¥ BTATMBAIOI[HECHA KOI'TH, [Aejalliue
noxoaKky GeciiyMHOM, OPPOMHBIN 3pauyOK M BbICOKAA YYBCTBH-
TeJIbHOCTh CeTYATKH, MMO3BOJIAIINNAE BUIETh B TEMHOTE, TOHKHIX
CJYX M NOJABHMKHBIE YVIIHbIE PAKOBUHEI, JalOl#e BOBMOMXHOCTH
TOUHO OHpeAeNfATH MEeCTOHAXOXLIeHHe JKepTBhI, crocobHOCTH
JJINTEJIbHOE BpeMs BbXKHAATD IOABJIeHHe NoOBIYH B COBEPIIATH
MOJIHMEHOCHBIH IIPBIKOK, OCTPble 3y0bl, yiep:KHBalolue 1 pas-
peiBaroure #epTBy. TOUHO TaK Ke opraHu3anusa HAaCEKOMOAJ -
HBIX pacTeHHH npucnocobiieHa K JIOBJIe U IepeBapUBaHHUIO Hace-
KOMBIX M Jla)Ke MeJIKMX [MO3BOHOYHEIX (BeHepHMHa MYXOJIOBKA,
cM. puc. 6.24).

IIpucnocobiaeHus He NOABIAAIOTCHA B FOTOBOM BHeE, & IIpej-
CTABJIAIOT PE3YJLTAT 0TOOpA CAy4aiHBIX HACJEACTBEHHBIX H3Me-
HEeHHI, MOBBILIAIOLIMX KHU3HECIIOCOOHOCTh OPraHU3MOB B KOH-
KPETHBIX YCJIOBHAX.

Hu oane n3 npucnoco0uTeILHBIX NIPU3HAKOB He o0ecnieuun-
BaeT abcomoTHOI GezonacHocTH JUist ux obamagareneit. Braroga-
PA MEMHKDPHH GOJIBIIMHCTBO IITHI, HE TPOTAET OC ¥ IMUeJI, OZHAKO
€cTh CpefH HHUX BHJBI, KOTOpLIE AT U OC, U IUes, H UX MOK-
paxkarteneii. Exx 1 nTuna-cekperaps 0e3 Bpena moegaimoT 3Mei.
I[Tanuups HaseMHBIX Yepenax HAZEeXHO 3alluIlaeT UX OT Bpa-
roB, HO XHMIIHbIE ITHIE MOAHHMAIOT UX B BO3YX H pa3OHBAKOT
0 3eMJI10.

JIrob6s1e npucnocobieHns eaecoobpasHbl TOJBKO B 00BIYHOM
nna suga obcranoBke. Ilpn M3MeHeHHMHM YCJIOBUII cpeAbl OHH
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OKa3bIBalOTCA OecloNe3HBIMH HWJIM BPEeJAHBIMH IJIA OpPraHu3Ma.
ITocToaHHBI# pPOCT pe3lOB rpPhLIBYHOB — O4YeHb BajXXHas 0CO-
6eHHOCTDh, HO JIMIIbL IPH MHTAHUU TBepAoi nuieii. Eciau Kpoicy
JepaTh Ha MATKOM MHIle, pe3iibl, He H3HAIIIMBAACH, BEIpAacTa-
0T A0 TAKHX pPa3MepoB, YTO NHTAHHE CTAHOBUTCA HEBO3MOMK-
HBIM.

Taxum obpasom, nwbasa crpykrypa u gwobasg GyHKIHUA AB-
JIAI0TCA NMpHUcHocobieHHeM K BHEIIHei cpefe. DBOJIOIHOHHEIE
M3MeHeHUsT — 00pa3oBaHHe HOBKIX TIONYJISIINI ¥ BH/IOB, BOSHUK-
HOBEHME MJIM MCYe3HOBeHHe OPraHOB, YCJIOXHEHHe OpraHu3aa-
LUK — 0DyCIIOBJIeHBI pa3BUTHEM npucnocobienuit (aganTamnmii).
[HenecoobpasHOCTh 3KUBOM NPHPOAB] — PE3YJLTAT HCTOPHYECKO-
ro pa3BUTHUS BUJIOB B ONIPEJleJIEHHBLIX YCJIOBHUAX, I0O3TOMY OHAa
BCETZla OTHOCHTEJIbHA ¥ MMeeT BpeMeHHbI XapaKTep.

1. 3abora 0 moTOMCTBE BO3HHKaeT Kak cnocob obecneue-
HHSA BRI’KMBAHHUSA BU/IA HA (hoHe BRICOKOM CTeIeHH pa3-
BHTHSA HePBHOMH CHCTeMBbI H ABJSETCH OMHON M3 dopm
(hH3HOJOrHYeCKHX aJanTauii.

2. JIroObie npucnocobnenns, B TOM uyuciae u obyciaoBsaen-
Hble TMOBEJAeHYECKHMH peaKIHAMH, OTHOCHTEJILHBI
H ueyecoo0pasHbl TOJNBKO B KOHKPETHBIX YCJIOBHAX
CYIIECTBOBAHHA.

A 1. ITouemMy y BH/IOB KMBOTHBIX, 3a00TAILIHXCA O IOTOMCT-
Be, YMCJIO TOTOMKOB YMeHbIaercsa? [IpuseguTe npume-
pHI.
2. B ueM 3akJii04aeTcs OTHOCHTEIbLHBIN XapakTep MPUCHOo-
cobuTeNbHBIX Npu3HakoB y opranuamon? IlpuBeaure
IIpUMephl, XapaKTepHbIe AJIs PACTEHUM U }KUBOTHBIX.

HUcnonwsaysa caosapusblit 3anac pybpur «TepMuHOIOrMA»
H «Summary», iepeBejiiTe Ha AaHMIMICKHHI A3BIK TYHKTEI «Onop-
HBIX TOYEK».
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4.7. BupoobpasosanHne
KaK pe3ynbTaT MUKPO3BONIOLUN

IIpunoGperenne npucnocobieHnil OTAeNbHBIMH IPYIIIaMU
OpPraHU3MOB MOXKET IPH ONpeJesIeHHBIX YCJHOBHAX NPHBECTH
K 00pa30BaHWI0 HOBEIX BHAOB. HoBBIII BMJ MOXKET BOZHHKHYTH
M3 OJHOH IMONYJIALMKA MJIH I'PYNILI CMEXXHEIX MONYJALMI, pac-
MMOJIOKEHHBIX Ha nepudepun apeasia Bujga. Takoe Buoobpaso-
BaHHe, CBABAHHOE C MPOCTPAHCTBEHHOMN M30JANMNe, Ha3blBaeT-
ca aaxnonampuyecrkum (or rped. allos — apyroii, uHoit 1 pat-
ris — poguHa) uiau reorpadguyeckum. B Apyrux caydasax HOBbIM
B MOMET BO3HMKHYTbh BHYTPH apeaJjia MCXOAHOI0O BHja, Kak
Obl BHYTpHM BHJA — cumnampuyecikoe BHAooOpaszoBaHue (0T
rped. syn — BMecTe u patris — poAinHa), MiIH aKOJIOrHYECKOoe.

Annonarpuyeckoe suaoodpasosanne. IIpu reorpadpuue-
CKOM BH000pa30BaHUM HOBBIE BHIbI MOI'YT BOBHHKATH BCJIEJACT-
BHE pas/ieJIeHNA apeaJa IHPOKO PACIIPOCTPAHEHHOT0 POAUTEIb-
cKoro Bujia. IIpnmMepoM Takoro npouecca CJAYXKHUT BOSHUKHOBe-
HHE POACTBEHHBIX BHIOB JaHAbla. McX0aHbIH BUI HECKOJIBKO
MHJIJIMOHOB JIeT Hada/ ObLI MIMPOKO PACIPOCTPAHEH B IIMPOKO-
JIACTBEHHEIX Jlecax EBpasuu. B yeTBepTHYHBIN MEPHOJ B CBA3H
C COKpalleHueM UX IJIOIIA AN eAMHbBII apeaJ BUAa ObLJI pa3opBaH
Ha HECKOJIBKO CAMOCTOSATEIbHBIX YACTEM! ! JIAHABIII COXPAHUIICS
JINIIb HA TEPPHTOPHAX, H30eKaBIINX oJieleHeHus (Ha [lanbHem
Bocrtoke, B 3akaBkaswe, IOxHoit EBpone). K HacToamemy Bpe-
MeHH JIAHABILI, [IepexUBILNiT oJejleHeHe Ha ore EBpornsl, BTO-
PHYHO IIHPOKO pacnpocTpaHUJICA IO Beeil JecHoit 30He, o6paso-
BaB HOBBIA BMJ, Oosee KPYIHBIN, ¢ HIMPDOKUM BEeHYMKOM, a Ha
Hansaem BocToKe — BHJ ¢ KPACHBIMHU YE€PEIIKAMH U BOCKOBBIM
HAJIeTOM Ha JIHUCThAX.

Anonarpuyeckoe BHA000pazoBaHHe Bcerja IIpoTeKaeT cpas-
HUTEJBHO MeJJIEHHO, HA IIPOTAXKEHNH COTeH ThICAY NOKOJeHHUI.
HMeHHO 3a TakHe JUINTeNbHBIE IPOMEKYTKH BPEMEHH B H30JIH-
POBaHHBIX YacTAX apeaja Buja BeipabaTeiBaiTcsa Te GHOJO-
rudeckKue ocoGeHHOCTH, KOTOpbIe IPUBOAAT K PENPOAYKTHBHOIN
CAMOCTOATEJLHOCTH M M30JAINH Jaske NPH Pas3pyIIeHHH nep-
BHYHOI HM30JHMPYIOLIE Nperpaasl.

CumnaTpuueckoe Buaoodpasosanne. CHMOATpHYeCKOe BH-
J1000pa30BAHNE MOKET NPOTEKATh HeCKOJIbKHMH CIOCODAMM.
OauH M3 HUX — BO3HHUKHOBEHHE HOBLIX BHJOB IPH GLICTPOM
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H3MEHEHHH KapHOTHIIA NyTeM noaunaouduzayuu. UapecTHbI
rpynnsl 6JU3KHX BUAOB, OOBIYHO PACTEHHMH, C KPATHBIM YHCJIOM
xpomocoM. Tak, B pofie XpHU3aHTeM Bce BH/ABLI UMEIOT YHCJIO
xpomocom, kpatHoe 9: 18, 27, 36, 45, ..., 90. B poagax rabaka
¥ KapTodeJiss OCHOBHOE, HCXOJHOEe KOJHYeCTBO XPOMOCOM B Ka-
puorune — 12, Ho umeroTca Buanl ¢ 24, 48, 72 xpomocomamu.
B rakux caydadx MOMKHO NPeANOJIOMHNTH, YTO BHA0OOpasoBa-
HHe IIJO NyTeM NOJHIJIOMAN3alMd OCHOBHOIO XPOMOCOMHO-
ro Habopa mpeakosoii rpynnel. Ilogo6HbIe nponeccsl XOpPomIo
BOCIIPOM3BOAATCA B dKCNEePHMEHTe 3aJePKKOH pPacXoKJAeHHusA
XpoMocoM B Meiio3e, BO3JIeiCTBMEM ClNenualbHBIX BelecTsB,
paspyLIaoliiX HUTH BepeTeHa JleJleHUusA BO BpeMsA mertadassl,
HalpuMep KOJXHIIMHOM.

I pyroii ciocob cuMIaTpU4YecKoro BUA000pasoBaHusa — 2ubpu-
dJusayus c NOCJeAYIONIHM YABOeHHeM uucya xpomocom. Ceiiuac
HM3BECTHO HEMAJIO BH/I0B, rUOpUIOreHHOE MPOUCXOMKAEHNE H Xa-
pPaKTep reHoMa KOTOPBIX MOXKeT CUHTATLCA 9KCIEePUMEeHTAIbHO
nokazanHeIM. Hanpumep, KyJabTypHas ciauBa ¢ 2n=48 BO3HUK-
Ja nyrem rubpuaunsanuu repaa (2n=16) ¢ ansrqoii (2n=8) ¢ no-
CJIeAVIOIMM YABOEHMEM YHCJIa XPOMOCOM.

Tpernii cnocob cumMnaTpuyeckoro BUaoobpasoBaHua — BO3-
HHUKHOBEHHE PenpoyKTHBHON H30JAL MK ocobeil BHYTPH I1€PBO-
HavyaJbHO eJIHHOM NONYJIANHUHA B pe3yabrare (hparMeHTalUH HIIH

. CINAHUSA XPOMOCOM H IPYTHX XPOMOCOMHbBLX NEepecmpoer. ITOT
crnocob pacnpocTpaHeH KaK y PACTeHMIl, TAK M Y KMBOTHBIX (Ha-
npuMep, CPeu IJIOAOBLIX MymIeKk poaa [Iposodhuna).

Oco0eHHOCTHI0 CHMIATPHYECKOr0 MYyTH BHA00OpaszoBaHMUA
ABJIAETCA TO, UTO OH NPHBOAMT K BOBHHKHOBEHHIO HOBBIX BH-
0B, Bcerga Mopdosiornyeckn OJH3KMX K MCXOAHOMY BHAY.
JIlums B cayuae rub6puoreHHOr0 BO3HHKHOBEHUA BH/IOB MOAB-
JiseTcs HOBaA BUAOBafA (popMa, OTJIMYHAA OT KAXKAOH M3 POAH-
TEJNbCKHUX.

Summary

_* According to Ch. Darwin’s theory, general individual
variation and amount of offsprings are the basis of evo-
lutionary transformations. Natural selection occurs

due to the struggle for existence and interactions
between the organisms of one and different species,
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and under the influence of environmental factors
at certain stages of ontogenesis. Types of natural
selection vary in different environmental conditions,
although in all cases it results in survival of the most
adapted forms.

Bo3HHKHOBeHHe HOBBIX BHIOB IIPOHCXOJMT B pe3yJb-
TaTe AeHCTBMA eCTeCTBeHHOro orbopa.

IIpu reorpaduueckomM BHA000pPA30BAHHH HOBBIE BH/ILI
BO3HHKAKOT Ha KPafAX apeaJjia MCXOJHOr0 BHA, rie mo-
NyJANHH NOABEPralTcA Pa3JIMYHOMY HalpaBJEeHHIO
JaBJIeHHA 0TOOpA.

CuMnaTpuyeckKoe BHI000pa3oBaHMe CBA3aHO, KaK IIpa-
BHJIO, ¢ KPYIIHBIMH XPOMOCOMHBLIMH IIePeCTPOMKAMH.

ANA NOBTOPEeHWUs W 3adaHuA

-

Yro Takoe (PU3HOJIOTHUYECKHE afanTamumu’?
IIpuBeanre npuMeps! PyHKIMOHANBHEIX IPUCIOCOOH-
TeJbHLIX H3MEHEHHH.

. Kakum obpasom ocymiecTBiseTcsa NpUCHOcobiIeHne K

OTCYTCTBHIO BOJIbI ¥ 0DUTATENEH NYCTHIHE?
Kax Bo3HMKaOT (QU3HOJIOIHYECKHE afalTalud U 4TO
JIEYKHUT B UX OCHOBe?

Hcnonwsya cnoBapHblif 3amac pyopur «TepmuuHosorusa»
u «Summary», nepeBeauTe Ha AHIVIHHCKHUI A3BIK NYHKTEI «Omop-
HbIX TOYEK»,

>

Kaxxpomy repMuHy, VKa3aHHOMY B JIEBOH KOJIOHKE,
oAOEePHUTE COOTBETCTBYIOIEE €My OIpejeseHHe,
IpUBeIeHHOe B IIPABOi KOJIOHKE HA PYCCKOM M aHT-
JUHACKOM A3BIKaX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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1. Boprba

3a CymecTBOBaHHE
Struggle

for existence

A. Peaynsrar 6opr0sl 3a cylLiecTBOBaHuME,
BLIPAYKAIOIIUICA B IPEHMYIIECTBEHHOM
BLIKHBAHHH M OCTABJIEHHH IIOTOMCTBA
Hanbosee npucnocobieHHBIMI 0cOBAME
KaXkzoro euja u rubenu MeHee
NpHCIOCODIeHHBIX,

The result of the struggle for existence,
expressed in advantageous survival

and reproduction of the most adapted
individuals in every species and elimination
of less adapted ones.

2. EcrecTBeHHBII
orbop
Natural selection

B. IToaGop mosoBoro napTHepa o
COBOKYIIHOCTH BHEIIHHUX [IPH3HAKOB

M NOBeJIeHYeCKHM PeaklisiM Y HA3eMHBIX
MJIEKOMHUTAIOMINX.

Selection of a mate according to the
complex of external behavioural features
in terrestrial mammals.

3.* JIpeii¢ renos
Genetic drift

B. CoBOKYIHOCTL pelleCCUBHBIX MyTaIHii
B resHodorae Bujaa.

A complex of recessive mutations

in a species genofond.

4. IlokpoBHTEIb-
CTBeHHas OKpacKa

I'. 'eneTHKO-aBTOMATHYECKHE MPOLECCHI,
NMPHBOJAIILKME K N3MEHEHHIO YaCTOThI T€HOB

Protective B MONYJAIMN B PAAY [OKOJEHHI mog
coloration JeiicTBHeM caydaiHbIX (DAKTOPOB.

Genetic processes that are independent

from environmental factors and lead

to changes in gene frequency within

the population in the row of generations

under the influence of occasional factors.
9. Pezepr J. lloaatue, BKIOYAIOIIEe Bee
uacnencrneuuoii BHYVTPHBHIOBEIE U MEeXXBHJIOBEIE OTHOIIIEHHA,
M3MEeHYHBOCTH a Tak)Ke B3AHMOOTHOIIEHHS OPraHU3MOB

The reserve
of hereditary
variability

¢ aDHOTHYECKHMHA tba:{'ropa:vm. YTO B Cymme
BBI3BIBAET IPAMOE MJIN KOCBEHHOE
COpPeBHOBAHHE MeXXAYy OpraHuaMaMH.
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A notion, that includes all the inter- and
intraspecific interactions, as well as the
interrelations between organisms and
environmental factors, leading to direct
or indirect competition for survival
between species.

6. Ilonosoit oTGop E. JIiobasa okpacka NOKpoBOB Teja,
Sexual selection obecnieunBalonias ee obnagaTeasamM
npeumyiiecTsa B 6opsbe
3a cyliecTBOBAHHE,
Any colour type of a body, ensuring
the advantages of its possessor
in the struggle for existence.

Bonpockt ana obcyxneHns

2 IToueMy B mpHpojie CYIIeCTBYeT ecTeCTBeHHLIIT oT6op?

KakuM nmyTeM OCYIIECTBAAETCA ANBEPTreHINA BHAOB?
Yo cnyKAT ABHIKYINEH CUI0H H3MeHeHH s BHI0B?

Yro saBaseTcA MATEPHAJIOM AJIA ecTecTBeHHOro orbopa?

0630p M3y4eHHOro maTepuana rnasbi 1

OcCHOBHbIe NMONOXEeHUA

ITox sBosOIHEH KMBOIO MMPaA MOHUMAIOT 3AKOHOMEPHBIH
[IPOLECC MCTOPHUYECKOro Pa3BUTHA MKHUBOM MPHUPOJBI C MOMEHTA
caMoro BOSHMKHOBEHMA KH3HH Ha Hamleil miaHeTe 4O HACTOA-
L[ero BpeMeHH.

YueHble IpeAIoNaraioT, YTO B COBpEMeHHOM (hayHe u duiope
npeacTaBJieHs! 0Ko0JI0 4,5 MJIH BUA0B opranunamos. Kpome Toro,
IIOACYETHI MOKA3aJIN, YTO 38 BCIO MCTOPHIO 3eMJ/IH Ha Heil obuTa-
JI0 He MeHblle 1 MJIpA BUAOB »KHUBbIX OPraHM3MOB.

IlepBasa nonkITKa CHCTEMATH3MPOBATh U 0000IMTH HAKOII-
JIeHHBIE 3HAHUA O PACTEHUAX M dKUBOTHBIX U HX JKU3HEJAEATE b-
HocTH OblJIa OCylLIlecTBJIeHAa APUCTOTeJIeM.
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Ha nporsisxenun XVI—XVII BB. Besacky paGora mo onuca-
HUIO KMBOTHBIX M pPACTEHHMH, MX cHcTeMaTusdanuu. Bonbmoit
BKJIaJl B CO3JaHUE CUCTEMBI IPUPO/JLI BHEC BLIJAIOMIHHCA IIBEJ-
cKkuil ectectBoMcnbITaTenb Kapn JInuHeii.

EcrecTBeHHas cHcTeMa OTpPaXkaeT MPOMCXO0XKAeHHe ¥KHBOT-
HBIX ¥ PACTEHM ¥ OCHOBAHA HA UX POJACTBE M CXOJACTBE 110 COBO-
KYIIHOCTH CYLIEeCTBEHHBIX YE€PT CTPOEHHUA.

YueHBIM, CO3ZJaBIIINM ME€PBYIO 9BOJIOIVUOHHYIO TEOPUIO, OBLI
Bhljaonuiica gppaHmny3cknii ecrecreoucnsirarens HL.-B. Jla-
MapK.

B ocuoBy aBosnonosHOI Teopun JlaMapka 1moJioxeHo npej-
cTaBJIeHHe O PA3BHUTHH, MOCTENIEHHOM H Me/JJIEHHOM, OT IIPOCTO-
ro K CJIOYKHOMY, M O POJIM BHelIHel cpeZbl B npeobpa3oBaHuNHN
opraanamoB. Takum obpasoM, B aHaaIn3 OMOJIOrUYECKHUX fABJIE-
Huii Jlamapk BKJIIOUaeT ABa HOBBIX (haKkTOopa. 9TO, BO-NEPBHIX,
cTpeMJeHHe OPraHM3MOB K COBEpPIIeHCTBOBAHMIO, ¥, BO-BTOPKIX,
npaMoe BIUAHNE BHeIIHeH cpenbl M HacJieJloOBaHHe NPHU3HAKOB,
npuoOpeTeHHBIX B TeYEHHE K HU3HU OPraHu3Ma.

Hayuenue MeTOLOB celieKU MM mo3Bosuyo HJapsuny cdop-
MYJIMPOBATH IPHUHIMII KCKYCCTBEHHOrO 0T00PA, ¢ IIOMOLIBIO KOTO-
pPOTr'0 MOKHO O0'bACHUTE HE TOJBKO IIPUYUHY COBEPIIIEHCTBOBAHUA
(hopM, HO H HX MHOroo0Opasmue.

JlapBHH mokasaJ, 4To y NpeACcTaBHTeN el NUKUX BHAOB 3KH-
BOTHBIX H pac'reunﬁ HHAMBHAYaJLHAA U3MEHYHBOCTE NIpeJiCTaB-
JIeHa OYeHBb HINPOKO.

JlapBHH IIpHIe)] K BEIBOAY O TOM, 4TO B pupoae J1000ii BHI
JKMBOTHBIX M PACTEHMIl CTPEMHTCH K PA3MHOXKE€HMIO B reOMeT-
puyeckoii mporpeccuu. B TO ke BpeMs YUCJIO B3POCHBIX ocobeit
KaKJ0Tr0 BHJA OCTaeTcs OTHOCHTEJIbHO MOCTOAHHEIM. CiegoBa-
TeJbHO, B IPUPO/ie NPOUCXOANT HenpephIBHAA Bopwba 3a cyije-
CTBOBaHHeE.

JlapBUH BBIJIeJIUII TPH OCHOBHBIE (hopMbl 60pEOEI 3a cyIecT-
BOBaHHME: MEXBH/I0BYI0, BHYTPHBHAOBYIO H 60pb0y ¢ Hebuaro-
NPUATHBIMH YCJIOBUAMH CPeAbl.

B npupoe npoucxoaT npouecck H3bHpaTeTbHOro YHHUTOMe-
HHA OJHUX ocobeil M NpeHMYILIECTBEHHOI0 Pa3MHOMKEHUA ApY-
r'ux — siBjeHue, HaszpauHoe [lapBusoM ecrecTBeHHBIM 0T6OpOM,
HJIH BBIKHBaHHEM HaudoJiee MPUCNOCODJIeHHBIX.

Bugom Ha3bIBaeTCs COBOKYITHOCTD 0c00eil, CXOAHBIX 10 CTPOe-
HUIO, HMeINNX o0Iee MpoNucXokaeHne, CBOOOJHO CKPEIlnBalo-
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muXca Mexay co0oil 1 JaomuX IJIOAOBUTOE NOTOMCTBO. Bee oco-
61 OHOTO BMIa UMEIOT ONMHAKOBBLIH KapHOTHII, CXOHOEe MMOBe-
JIeHHe ¥ 3aHMMAIOT OIpeesIeHHbIN apeaJl.

INonynsanusa — 3TO COBOKYMHOCTH ocobeil JaHHOTrO BHJA,
3aHHUMAIOIIUX OIpejesIeHHbIH y4YacTOK TEPPUTOPHMM BHYTPH
apeajla BHJa, CBODOJHO CKpEIIMBAIOMIMXCH Mexay coboil u
YAaCTUYHO WJIM MOJIHOCTBIK HM30JHMPOBAHHBIX OT APYIrHX NONy-
AU,

MyTanuoHHEII Mpolecc — MOCTOAHHO JAeHCTBYIOIHUNH HC-
TOYHMK HACJeACTBEHHOIl M3MEHYHMBOCTH, HCTOYHHK pesepBa
HACJIEICTBEHHOU U3MEHYHUBOCTH IOMYJIAIANA.

B nonynsuuax NPOMCXOAUT PAJ MPOLECCOB, KOTOPEIE NPH-
BOJAAT K HEHAIPABJIEHHOMY CJIYYaWHOMY M3MEHEHHIO YaCTOThI
reHoB.

CDau-ropaMH eCTecCTBeHHOI'o o1ﬁopa CHYXAT YCJIOBHA BHeIII-
Hel cpefibl; B 3aBUCHMOCTH OT 3THX YCJIOBHH orTfop AeiicTByeT
B Pa3HBIX HANPAaABJEHHUAX U IPHBOJUT K HEOJNHAKOBLIM 3BOJIIO-
LUOHHBLIM peayiabTaTaM. PasnuuaioT HeCKOJbKO (opM ecTecT-
BeHHOro orbopa.

B nossaTue «npucnocobseHHOCTE BHa» BXOAAT He TOJBKO
BHEIIHHE NPH3HAKH, HO ¥ COOTBETCTBHE CTPOCHHMA BHYTPEHHHX
OpPraHOB BHINOJHAEMBIM UMH (DYHKIIHAM.

ITpuobpererue npucnocobieHnii OT/leIBHBIMU IPYIIIAMU Op-
raHM3MOB MOJKET NPY ONpefieIeHHbIX YCIOBHAX MPUBECTH K 00-
Pa30BaHKIO HOBBIX BHIOB.

MpobnemHbie obnactu

ITouemy ecTecTBeHHBII 0THOP HA3LIBAIOT ABHUIKYIEH CHJION
aBosonun?

K kakomMy cOCTOSAHHIO NPHUBOANT MONYJIALHNIO AJIATENbHO
AeHCTBYIOIMII cTabuausnpylomuii oréop?

Ilouemy noHsiTHME ¢aAanTALUsA» OTHOCAT He TOJIBKO K OT-
AeJBbHO B3ATONH 0CO0H, HO ¥ K NONYJIAIHMHA HJIH BHAY B mesom?

MNpuknagHbie acnekTbl

IIpuBeguTe NpUMepkl PpasJMUYHBIX IPUCIOCODJIeHHIT Vv pacTe-
HHU M )XKMBOTHBIX HA PA3HBIX YPOBHAX OPraHU3al[HH.
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Kaxyio posib urpaer H30JsAMA B Ipolecce BUA000pa3oBanusa?
Kaxk aT0 MO3KHO MCIIOJIL30BATh B CEJIEKIIMOHHON NpakTuke?

K xaxuM 9BOJIOIHOHHO 3HAYMMBIM Pe3yJIbTaTaM NPHBOAUT
npouecc BugooOpazoBaHns?

3apnaHna

PacckaskuTe 0 Kpurepusx sujaa. Kakue Kputepuu BHA Bbl
cunuTaere Haubosee BAXKHBIMHU JJIA UX OnpeaeseHnsa?

OnuimuTe reHeTHUYECKHE MEXAHU3MEI, JIeKAI[He B OCHOBE
BHZ000pa3oBaAHMA.

IIpuseguTe NpUMepPhl CUMIIATPUYECKOTO M AJLJIONATPHUECKO-
ro sBugoobpasosanusa. Kakne npumepsl CBUAETENBCTBYIOT 00 HX
peaJsHOM CYILIeCTBOBAHHH ?



fnaBa

Makpo3BosnioLus.
buonornyeckue
nocieacTBusA
npuobpeteHns
NPUCNocodneHn

..B npunyune anaaus npoyeccos MaKpoIGOAOYLUL
Mmoxcem Obtms npoeeder, UCX00R U3 NOHAMUR
MUKPOISOAIOYUL.

A. B, A6aokos, A. T'. [0cydhos

ITocane 3naxkomemea

¢ MUKPO3BOLIOUUOHHBIMU npoyeccamu,
npueodawumu K 603HUKHOBEHUIO
HOBbLX U008, PACCMOMPUM OCHOBHbLLE
IBONIOYUOHHBLE ABIEHUS HA
Had8uG0BOM — MAKPOIBOLIOUUOHHOM
yposre. OzpomHbr macuemadvl
MAKPOIBONIOYUOHHBLX Npeobpa3oearnuil
HUB0L npupodvl, BOZHUKHOBECHUE
KPYNHbLX cucmemamuieckux zpynn —
munoe, Kiaccosg, ompaoos —
oxsambvieaem 0ecaAmKuU MUIIUOHOE
Jem.
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IIpuobperenue NMonyaAlMUAMMA M BHAAMM Pas3HooOpasHBIX
npucnocodbJeHuni cnocobCTBYET He TOJIbKO BEIZKMBAHHMIO X B Ka-
Koi-T0 onpexnesieHHOiH cpene. HoBble mpusHaKM H CBOMCTBA
MOTYT CTATh NPUYHHOI OCBOEHHU A NONYIAIMEH HOBBIX MecT 06H-
TAHUA, HOBbIX MCTOYHHKOB NHUTAHUA M T. A. B arom ciaydae
KOHKYPEeHIIHA ¢ POJICTBeHHBIMH OPraHu3MaMu pe3ko ocjabinena
MJIN OTCYTCTBYeT. 9TO NPHBOAMT K BCIBIIIKE PAa3MHOXKEHHA
M IIHPOKOMY paccesieHHIO BUJA, YTO B CBOIO Ouepejb crocodeT-
ByeT (hJOpPMHPOBAHHIO MHOIOYMCJIEHHBIX MONYJAIMNH, Kajkaas
U3 KOTOPBLIX OKa3bIBAETCA B HECKOJIBKO PAa3JIMUHBIX YCJIOBMAX
U NojiBepraeTcs HEOAWHAKOBO HAIIDABJIEHHOMY AeiiCTBHIO OT-
oopa.

lenmernueckoe pazHooOpasue HONYJISILMUHA CIYIKHAT OCHOBOM
JU1d (JOPMUPOBAHUA HOBLIX, HHOIZIA MHOIOYHMCIEHHBIX DJIH3KO-
poacTBeHHbIX BUAOB. Ilokazaresb Xopomeil npuciiocobJeHHO-
CTH IPYIIILI OPFAHU3MOB — €€ BBICOKAA YHCJIEeHHOCTh, IMPOKHHA
apeaJ ¥ 00JbII0€ KOJHYECTBO IMOAYMHEHHBIX CHCTeMATHYeCKHX
rpynmn. CucremaTuyeckas rpynna (Bujl, poj, ceMeicTBO U T. J.)
HAXO0JAMTCA B COCTOAHMH NPOLBETAHUA, WJIH OHOJIOIrHMUYECKOrO
nporpecca, ecjay B Hee BXOJHUT 3HAUMUTENbHOE UMCJIO JOUYePHUX
¢opm. Hanpumep, BHYTPH OTPAJIA BCErjaa ecTh ceMeicTsa, 0O4eHb
MHOI'OUHMCJIEHHBIE 110 YUCJAY BXOAAILIMX B HUX pPOXOB. BHyTpH
ceMeHCTBa OT/IeJIbHbIE POJABI OTJIMYAIOTCA 110 YUCIY BXOAAIMNX
B HHX BHJIOB.

Taxkum obpasom, GHOJIOrHYECKHIT TIpOrpece npejacTaBiser
coboii peayabTar yenexa B bopb0be 3a cyuecTBoBaHue.

OrcyreTBue HEOOXOAMMOro ypOBHS [IPHCHOCOO0JIEHHOCTH
OPUBOAUT K OMOJIOrH4eCKOMY perpeccy — yMeHbIIEHHI0 YHC-
JIEHHOCTH, COKpallleHHIO apeaja, CHH>KeHHIO YUCJa CHCTeMAaTH-
4YeCKHX rpynn boJsiee HU3KOro paHra. Buosoruueckuit perpecc
YpEeBAT ONMAaCHOCTHIO BRIMHMpaHuA. Hanpumep, BeJieACTBHE YCH-
JIEHHOTO OTCTpeJIa Pe3K0 COKPATHJIACH YHMCIEHHOCTE M CYy3HJIICHA
apeaJ pacupocrpaHeHHdA codosd. Ha rpaHH BEIMMpaHUs HaXo-
AUTCSH YCCYPMUMCKHI THTD.

OBOJIONNA KPYIHBIX CHCTEMATHYECKHUX I'Pynn (HAJBUAOBO-
ro paira) HOCUT Ha3BaHNe MaKpPO3BOJIOIHH.
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2 1 . MMyt pocrnmxeHnn GMonornyecKkoro
nporpecca (rnaBHbie HanpasneHus
NPOorpeccuBHON 3BOMIOLNN)

Y. JlapBHH CUHTAaJ, UYTO €CTECTBEHHBIH 0TOOD He 00A3aTe ) hb-
HO BeJleT K MOBHIIIEHWI0 opraiusanuu. Axanranuu, 6aaronpm-
ATHBIE IJIA BEIXKUBAHUA MONYJAINH, MOTYT OBITH HATIPABJIEHBI
Ha crnienuajnsanuio (npuobpereHue npucnocodieHnii s 0CBoe-
HHMA HOBBIX MecT OOMTAHUSA WJIM HOBHIX MCTOYHHKOB MHTAHHUA),
B pe3yJibTaTe KOTOPOii rpynna OpraHu3MoB YyCTPaHAeTCA OT KOH-
kypennuu. [IppobpeTenne cnenuaibHbIX MPHCIOCObIeHUI K Or-
PaHHYEHHBIM YCJIOBHUAM CPe/lbl He MeHsAeT YPOBHSA OPraHu3alliuu,
HO ¢nocoGCTBYeT NpOIBEeTAHNIO BUAA. B HEKOTOPBIX caydaax
OKAa3bIBaeTCA BBHIPOJAHLIM Iepexo/l K cuaavyemy obpasy KU3HH,
nacCMBHOMY NHTAHHMIO MAH mapasuTuamy. Takue ajganramuu,
KaK NPaBUJIO, BEAYT K YIIPOIIEHHIO OPraHH3alliu, yTpaTe opra-
HOB AKTHBHOM KU3HHU.

B coorBercTBUM ¢ pazHo0Opa3ZHbIMK MPpeodpasoBaAHUSMU CTPOE-
HHSA OPraHM3MORB B IIPOIlecce 9BOJIOIHHA BEIAEJISAIOT TP IVIABHBIX
HalpaBJeHUsA, KaXKJoe U3 KOTOPHIX BeJeT K GHOJIOrH4ecKoMy
nporpeccy: 1) apozenes (mopgodusnosornueckuii nmporpecce),
2) annozenes, 3) kamazenes, WAN OOIIVIO AereHEpPaLHIO. ITH
. HanpasJjeHusA BeiABHJ U onucan A. H. Cesepios.

2.1.1. Aporenes

Aporeres (oT rped. airo — nofHMMAalo ¥ genesis — pa3BH-
THE), WIH MOp(ohU3HOJIOrHUYeCKHH Iporpece, — 3BOJIONHOHHOE
HallpaBJIeHHe, COIIPOBOXKJalolieecss npuobpeTeHneM KPYIHBIX
U3MEeHEHHH CTpoeHus — apomopdo30B. Apomopgpos (0T rped.
airo — nogauMaio, morpha — obpasen, ¢popma) 0O3HAUAET YCIIOK-
HeHHe OPraHHu3alluH, NOAHATHe ee Ha GoJiee BLICOKHH YPOBEHb.
VaMeHeHHA B CTPORHHH KUBOTHBIX B PE3YJIbTATE BOSHHKHOBEHHU S
apoMop(030B He ABJIAIOTCA NMPUCIIOCODNIEHUAMM K KAaKHUM-JIn60
crelnHaJbHBIM YCJIOBHAM CPebl, OHM HOCAT 0DOLIMil XapakTep H
0T BO3MOYKHOCThL PACHIMPHUTh MCHOJIL30BAHNE YCIOBHIl BHEII-
Heil cpelbl (HOBble HCTOYHHKH IHILH, HOBLIE MecTa ODHTAHHA).

Apomopgossl obecneunBaloT 1epexo OT NaCCUBHOrO INTAa-
HUSA K AKTHBHOMY (IIOABJIEHHUE YeJIIOCTell YV IMO3BOHOYHBIX),
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MNOBBIIIAKT NOABHIHOCTSE JKHBOTHBIX (HOHBJIBHHE CKeJleTa KaxKk
MeCTa IPHKPEeIIEHHA MBIIIL, 3aMeHa IJIACTOB IJIafKoi MYCKY-
JIATYPHI y YepBeif Ha MYYKH NOMEepevYHONOoJNIOCATON ¥ WIEHHUCTO-
HOI'MX), ABIXaTenbHYI0 (PyHKIHIO (BOBHUKHOBeHME abp U Jer-
KNX), cHabkeHWe TKaHeH KucaopoAoM (mOfABJIeHHe cepjla
y puib ¥ pasfesieHHe APTEPHANBHOTO M BEHO3HOI'O KPOBOTOKA
y ITHIL 1 MJIeKonuTawlux). Bece atu naMmenenus, He Oyayuu ya-
CTHBIMM NPHCIIOCOOJEHUAMH K KOHKPETHBIM YCJIOBHAM Cpejbl,
NOBBIIIAKT HHTEHCHBHOCTH KH3HENeATeJIbHOCTH HHBOTHLIX,
YMEHBIIAIT HX 3aBHCHMOCTHL OT YCJOBHMI CYIIeCTBOBAHHA.
Obmasn uepTa apoMopd030B 3aKJIIOUYAETCS B TOM, UTO OHM COXpa-
HAIOTCA NPH AaJbHEHIIel 9BOJIONUH U NPHBOAAT K BOBHUKHO-
BEHMIO HOBBIX KPYIHBIX CHCTEMATHYECKHMX I'PYIN — KJIACCOB,
THIIOB, HEKOTOPKIX OTPAAOB (Y MJIEKONHUTAIOIN[HX).

2.1.2. AnnoreHes

Annozenes (or rped. allos — unoil, Apyroii 1 genesis — pas-
BHTHE) — IBOJIOIMOHHOE HalpaBJIeHWe, COMPOBOXKAAIOIIeeCs
npuobpereHHeM HAMOAZANITALINH, UMK ajsiomopdosos). Hduo-
adanmayus (ot rped. idios — ocobenHocTs 1 JaT. adaptatio —
npucnocobsenne) — npucnocobieHre K crneluaJbHbBIM YCIOBUAM
cpeasl, noJsiessoe B 6oprbe 3a cymecTBOBAHME, HO HE H3MEHAIO-
mnjee ypoBHsa opraumsanuu. [Tockoneky kaXkAblil BHJ OPraHma-
MOB 00HTaeT B onpejelIeHHBIX MecTax, ¥ Hero BeipadaTsiBaloTcsa
npucnocobieHuss MMeHHO K 3THUM ycuoBuaMm. K mauoaganra-
OUAM OTHOCATCH MOKPOBHTENBECTBEHHAS OKPACKA YXMUBOTHBIX,
KOJIIOUKH pacTeHH, miockaa opma Tesa ckaToB U Kambansl.
B saBucumocTH or yeaosuii oburaHua ¥ obpasa JKH3HM MHOTO-
YHCJeHHBIM npeofpa3oBaHHAM NOJABEpraeTcs NATUNAJNAA KO-
HEYHOCTHh MJexkonurammux. Ha pucyrke 2.1 paccmorpuTe, Kak
pasnoobpa3Hbl (POPMEI KOHEYHOCTH OJIHOTO OTPALA HACEKOMOA -
HBIX: IPBITYHYUKA, POIOIIEro KpoTa, XOPOIIO IJIABAIOIIE BhI-
XyXoJum, nuTapmeicsa moja sBomoi. TouHo Tak Ke paznauuusa
BHEIIHEro BHIA U JleTaJieil cTpPOeHU A HUBOTHBIX, OTHOCAIIIUXCSA
K OTPAAY NAaPHOKONBITHBIX (puc. 2.2), BEI3BAHBI HEOJMHAKOBbI-
MM YCJIOBHSAAMH HX CYLIECTBOBAHHUA.

ITocsie BOBHMKHOBeHUs apoMOpP(0o30B 1 0CODEHHO ITPH BHIXO-
Jle TPYIIbl dKHBOTHBIX B HOBYIO cpelly OOMTaHNA HAYMHAETCA
npucnocobieHre OTAGJBHBIX MONYJIALNMII K YCJIOBHAM CYIIECT-
BOBAHWA WMEHHO NyTeM npuobperennsi uauoagantanmuii. Tak,
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Puc. 2.1. Ixonozuneckan dugppepenyuayun (uduoadanmayus) 6 ompade
nHacexomoadnsix maexonumawujux. Hazemivte opauve:
A — npurzynwnux, B — semaepoiika, B — exc;
gemnosoduvie popmoe: I' — wymopa, JI, — swidposas semaepoira,
E — asbixyxoan; porouwue gopmvi: I — xkpom, 3 — saamorxpom

KJacC NTHIL B npouecce paccejleHHA IO CyIlle JAaj rpomMmagHoOe
pasHoo6pasue popm. PacemaTrpuBas cTpoeHHe KoJuOpH, BOpoOb-
eB, KaHApPeeK, OpJIOB, YaeK, MOIyraes, MeJJMKAHOB, IMHIBHHOB
HT. ., MOXHO IPHATH K BEIBOAY, YTO BCe PA3/JIHUYHUA MeKAY HH-
MH CBOAATCH K YACTHBIM IPHCHIOCOOJEHHAM, XOTH OCHOBHEBIE
4epThl CTPOEHHUA YV BCeX NITHI OAUHAKOBLI.



Mnaea 2 \ Makpo3ssonioums

83

Puc 2.2. DOxoaozuneckan dugppepenyuayun (uduoadanmayus)

a8 ﬂﬂlpﬂ{}l' NAPHOKONBIMHBIX MACKONUMAKWUX:

I — wkatan, 2 — 3y6p, 3 — Oezemom, 4 — Oapan apzaau,
5 — ceéepuutit onennv, 6 — qocv, 7 — KOCYnA,

8 — eaponeiickuit onreny
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Puc. 2.3.

Xameneon.

ITpumep yaxozo
npucnocobnreHun

K ofumanuw

Ha Bemeax depeavea

Kpaiinas creness npucrnocobieHnsa K 0O4eHb OrpaHUYeHHBIM
YCJIOBHAM CYILIECTBOBAHUSA HOCHUT Ha3BaAHUE CRneyuanu3ayull.
Ilepexoj K NMTAHMUIO TOJHKO OAHHUM BHJIOM NHINH, oburanue
B OUYeHb OJIHOPOJAHON M NMOCTOAHHOMN cpejie (HanpuMep, B mele-
pax) IpUBOJUT K TOMY, UTO BHE 9TUX YCJOBUI OPraHU3MBbI dKUTh
He mMoryT. TakoBsl KOJIMOGPH, NUTAKWIMECA TOJBKO HEKTAPOM
TPOIHYECKHX IBETKOB, MYpPaBbe/lbl, ClIEIHAIU3ANMNA KOTOPBIX
TOXKe 00yCJIOBJIeHA OrPAHMYEHHBIM POAOM IIHINHM, XaMEJIeOHHI,
npucnocobyieHHble K 0OMTAHWIO HA TOHKHX BETBAX JAEpPEBLEB
(puc. 2.3).

Crnenuanusanusa NOAABIAET IBOJIOIHMOHHBIE BO3ZMOIKHOCTH
rpynnsl ¥ mpy ObICTPOM M3MEHEeHHH YCJIOBHI CpeAbl IPUBOAUT
K BEIMHPaHHIO.

2.1.3. KartareHes

Buosiorgueckoe npoigeTaEue ZOCTUIaeTCA M YIPOIeHHeM
opranusanuu. Kararenesa (ot rpeu. kata — nBm:xeHue BHM3
U genesis — pasBHUTHe) — 3BOJIIOIMOHHOE HANIpaBJeHHue, CONpo-
BOJKAIONIeecs YIPOIeHHeM OpPraHM3anuu. ¥YIpoIleHHe opra-
HU3ALUU — Mophopusuonozueckuit pezpece — BeJleT K Ucues-
HOBEHMIO OPraHOB AKTHBHOM YKU3HM U HOCUT HA3BaHUe JdezeHepa-
yuu. Obmasn gereHepanua Kak nNyTh OHOJIOrHYECKOro Mporpecca
HabaoaaeTcss y MHOruX (popM M cBsizaHAa rJIaBHBIM 00pasomM ¢ ne-
pPexo oM K MapasuTHYECKOMY HJIH CHAAYeMY o0pasy »KU3HH.
Buael, nepemepinye K napasuTU3My, pe3Ko OTJIMYaTCA OT CBO-
6OAHOKUBYIIIUX BUJAOB. Y pacTeHUiI-napasuToB aTpodupyorcs
KOpHH, JucThia. Hepeaxko yrpaunsaerca coocobHOCTH K (oTO-
CHMHTE3y, U TaKoe pacTeHHe IeJHMKOM CYIIecTBYyeT 3a CYeT XO-
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Puc. 2.4, Puc. 2.5.
O6uwuit 6ud Gbivbezo Ofwuit 6ud camxu 0dHoz0 u3 6udoe
yenna napasumuyeckKux paxoobpasnvix

3AMHA. ¥ ¥HUBOTHBIX, HAIPHUMEP JIEHTOYHBIX yepBei (puc. 2.4),
peAyIUPYIOTCA OpraHbl YyYBCTB, MHUINEeBADHTENIbHAA cHUCTeMa,
yIpoIaercs CTpoeHHe HepBHOH cHucreMbl. B3aMeH y HHX pas-
BUBAIOTCA PA3JMYHBIE YACTHBIE NPHCIOCODNEHNA — NMPHCOCKH,
NPHIEeNKH, cnocobeTBYIOMMEe VAEPKAHNIO B KUIIeUHHKe X03AH-
Ha. Hauboiee nporpeccuBHOro paspuTHA y NapA3UTOB JOCTHTAET
noJsiosasi cucrema. Ha pucynke 2.5 nsobpaxkeHa caMka OJHOTr0
M3 [IapasuTHYeCKUX paxKooOpasHbIX, MOJHOCTHI YTPaTHBIIASA
IIPU3HAKY YWIEHUCTOHOI'MX M BLINMOJHAIIAA TOJNBKO OAHY (DYH-
K U0 — obpaszoanue auil. Ilnog0BUTOCTE MAPA3HTOB YPE3BHI-
yaiHO BeJUKa. Berumii nenens, napasuTUpPYIONIHNA B KUINeYHM -
Ke 4eJIOBeKa, 3a CBOW KH3Hb (18—20 neT) npousBOAHT 0KO0JIO
11 mapx siny. 3alMIEHHOCTDL TEJIOM X035MHA U BbICOKAaA ILJIO-
JOBHTOCTH ODecneYynBalOT HX MIMPOKOE pacnpocTpaHeHHe H OHo-
JIOTHYeCKOe IIPOIBeTaHHe,

ITepexon k cuasdemMy ob6pa3y >KM3HM M MMACCHBHOMY IHTA-
HHUIO (HanmpuMep, aciuAnA) COMPOBOMKAAETCA YIIPOIIEHUEeM Op-
raHU3anvH ¥ YyCTPAHEeHHWeM OT KOHKYPeHIIMH C APYTHMU BHJA-
MH, UTO TAKKe BeJleT K COXPAHEeHHIO BHA.
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OnopHble TOMKW

@ 1. BHoOrHYecKoe COCTOAHMUE IPYIIEI OPraHH3MOB XapaK-
TepPH3yeTCs: YHCJAeHHOCTEI ocofeii, IIMPOTON apealia
OOHTAaHMA M KOJHYECTBOM BXOAAIIMX B Hee CHCTeMa-
THYECKHX rpynn 6ojiee HH3KOro paHra.

2. Buonoruyeckuii mporpecc MoOKeT CONPOBOMKAATBCH
KaK NOBBIIEHHEM, TAK M NOHM’KEHHEM YPOBHA opra-
HHM3AIlHH, HO BCerjia XapaKTepH3yeT BBICOKYIO CTeleHb
NMPHCENOCODJIEHHOCTH OPraHH3MOB.

3. Buosornueckuii perpecc oTpaskaer CHHYKEHHEe YPOB-
Hf MPHCIOCOGIeHHOCTH K CYLIeCTBYIOLIHM YCJHOBHIM
cpeasl.

Bonpochl ONA NOBTOPEHUA U 3d0adHIAA

Eg_ 1. Yro Takoe 6uoJloruuecKkuii nporpecc?
=7 2. Kakue cymecTBYIOT OCHOBHbI HAMIPABJIEHM s 3BOTIOIHH
opraauamos?
3. Kakoe HanpasieHHe OMOJIOrHYECKO 9BOJIOLNH IO{HH-
MaeT rpymnny opraHuamMoB Ha 0ojiee BLICOKYIO CTYIEHb
opraEusanuun’?
4. ITpuBegute npumepsl apoMopdo30B.
5. Yro Takoe uauoaganTanusa?
6. Kak nameHseTcs cTpoeHHe OPraHU3MoOB MPH Imepexoje
K IapasuTusMy?

HUcnoabaysa ciosapHblil sanac pybpur «TepMuHOJIOTHSA»
¥ «Summary», nepeBeiuTe Ha AHIIMICKHAM A3bIK NYHKTHI «Onop-
HBIX TOYEK».

2 . 2 » OCHOBHbIe 3aKOHOMEPHOCTH
Guonornyeckon 3sonoLUn

MoppodhyHKINOHATBHBIE 0CODEHHOCTH KUBBIX OPraHU3MORB
onpeAesfglTcA AByMA (pakTopaMu: (hM3NOJIOTHUYECKHMHU OTPeod-
HOCTAMM M KOHKDETHEIMH YCJAOBHAMH cpeiabl oouranusa. [Ipu
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BCeM PazHoo0pa3uy 4acTHBIX 0CODEHHOCTeH CTPOSHHS M IIPUCIIO-
cobJieHHH OPraHU3MOB K BHEIIHeH cpejie MOMKHO BbIJIEJUTh He-
KOTOpbIe 0611jHe 3aKOHOMEPHOCTH 9BOJIIOIMOHHOIO IIpoliecca.

2.2.1. 3akoHOMepHOCTH
3BOMIOLMOHHOrO npouecca

JlanHbIE CHCTEMATHKH, TAJEOHTOJIOTHHM, CDABHATEJIBLHOH aHa-
TOMMU M APYTHX OHMOJIOTHYECKHX AMCIUIJINH KAIOT BO3MOXK-
HOCTB ¢ 0OJIBIIIO TOYHOCTBIO BOCCTAHOBHTDH X0 9BOJIOIIHOHHO-
ro mpoiecca Ha HaABHAOBOM ypoBHe. Cpeau (hopM sBOJIOLMH
IPYIII JKXMBBIX OPraHM3MOB MOYKHO BBIAEJHUTbL: UBEPIreHIINIO,
KOHBEPreHI[MIO ¥ IapaJsijieJIi3M.

Juseprennus. IloABierne HOBHIX (JOpM Bcerja CBA3aHO
¢ npucnocobjieHHeM K MECTHBIM reorpa)MuyecKuM ¥ aKoJoruue-
CKHM VCJIOBHAM cyijecTBOBaHHusA. TaK, KJIacCe MIEKOIMHATAIOIIHX
COCTOMT M3 MHOTOYHMCJIEHHBIX OTPANOB, NPEJACTABATEIN KOTOPBIX
OTJIMYAIOTCH POZIOM NoTpebseMoil MHIH, 0COOEHHOCTSIMH MECT
oburanud, T. €. YCJIOBHAMH CYIIeCTBOBAHNSA (HACEKOMOAIHbIE, PY-
KOKPBLIBIe, XHIHEIE, TAPHOKONLITHEIe, KNUTOOOPA3HEIE U T. A.).
Kaxablit 13 9THX OTPAAOB BKJIKYAET MOAOTPAABI M ceMeicTBa,
KOTOpHIE, B CBOIO 0O4Yepe/ib, XapaKTepHU3yIOTCA He TOJBbKO CIIelu-
(uyecKkUMH MOP(OJOrHYeCKHMMH NPU3HAKAMHM, HO M 3KOJIOTH-
YyecKMMH ocobeHHOCTAMH (opmbl Deraipomue, cradyigue, Ja-
3aline, powiuue, naasawpmue). Bayrpn aoboro cemeiicTea BH-
JBI M POABI pasnuyaloTcsa obpasoM KU3HH, 0ObeKTaMM NUTAHUA
u . 0. Kak ykaseiBan [lapBuH, B OCHOBE BCEro 3BOJIIOLHOHHO-
ro mnporecca JeXuUT AuBepreHnusa. [[MBeprupoBaTh MOTYT He
TOJILKO BMABI, HO M POJAbI, ceMeiicTBa, OTpAAbl. Jueepzenyusn
A1006020 macwmada ecmy pezyavmam Oeicmeus ecmecmeeH-
Hoz0 omobopa 8 popme zpynnosozo omobopa (COXPAHAIOTCA HIH
YCTPaHAKTCA BUJABI, POjbI, ceMelicTBa u T, 4.). I'pynnosoi or-
00p Tak:Ke OCHOBAH HA HHIUBHAYAJIbHOM O0TGOpE BHYTpH nomy-
aAnuy. BeIMEpaHue BUAA IIPOMCXOAMT 3a cueT rubesn oTaesb-
HbIX ocobeit.

Ceoeobpasne mopdoiornueckux ocobeHHocTel OpraHuaMoB,
npuobperaeMbIX B Opouecce AWBEPreHIMH, HMeeT HeKOTOPYIo
€IMHYIO OCHOBY B BHJle reHO()OHIa POACTBEHHBIX hopm. Koreu-
HOCTH BCEX MJIEKONMTAIOMMX XOTH M OTJIMYAIOTCH APYT OT ApPY-
ra, HoO UMeIOT eJUHLII IJIAH CTPOGHHS M MPEJACTABAAIOT cobOoi
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Puc. 2.6.

Jlazawwaa azama.
Buewnee cxodemaeo

¢ xamenreonom o0ycao8aAenHo
cxodnoit cpedoii obumaHnus

NATHIANYI0 KOHeYHOCTh. [10aTOMy opransl, COOTBETCTBYIOI[HE
APYT APYTY MO CTPOEHWIO H MMellnue ofiiee MPOMCXOMXAeHUe
HEe3aBMCHMO OT BHEINMOJHAEMON MMH (DYHKIIMHA, HA3LIBAIOT 20MO-
aozuurbtmu., IIppMepaMu rOMOJIOrMYHBIX OPraHOB Y PACTeHHH
ABJIAIOTCA YCHKH Yy ropoxa, Aryisl 6apbapuca, KOJIOYKH KaKTy-
ca — BCe 9TO BUJOH3MeHeHHbIe JucThia. KopHeBHIIe JanabIIAa,
KJIyOHM KapTogeis, JyKOBUILA PEIIYaTOro JykKa (Ioj3eMHbIe M0-
Oermn) Toxe roMoOJOrH4HbI.

Kougeprennusa. B oAMHAKOBBIX YCIOBUAX CYIEeCTBOBAHUSA
JKUBOTHBIE, OTHOCAIIMECH K PA3HBIM CHCTEMATHYECKHM I'pyII-
maM, MOryT npuobperats cxonHoe crpoeHue. Takoe cxoxcTso
CTPOEHMA BOSHUKAET IIPH CXOJICTBe (PYHKIMH U OrpaHUYUBaET-
cA JIMLIL OPraHaMu, HeloCpPeACTBEeHHO CBA3AHHBLIMHM ¢ OAHHUMH
M TeMu ke (paKkTopaMu cpeabl. BHeliHe oueHs NOX0KH XaMeJieo-
Hbl H Jia3alollye araMbl, OOMTAIOI e HA BETBAX JePeBLeB, XOTHA
OTHOCHATCH K pasHsIM nogorpsjaam (puc. 2.6, cMm. puc. 2.3).

VY MO3BOHOYHBIX KHBOTHBIX KOHBEPreHTHOE CX0/CTBO 00HA-
PYIKMBAIOT KOHEYHOCTH MOPCKHMX PEIITHJIHIT M MJIeKOIIUTAIOIIHX
(pue. 2.7). OguHaxkoBblii 00pas MU3HM CYMYATHIX U IJIAIEHTAD-
HBIX MJIEKOIIUTAIONINX NMPUBEJ HX He3aBUCHUMO JPYT OT Apyra K
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Puc. 2.7. Konsepzenyus.
Cxodemao popmbt meaa u NAABHUKOE Y HepodcmeennbLx
ObicmMpPo NAABAOULUX HUGOMIHLbIX:
arxyave (A), uxmuosaepa (B), deavipuios (B, T')

ofoOGHI0 MHOIMX uepT cTpoeHusA. CXOoAHBI eBpOoNeldcKHil KpoT,
cyMuaThiii ieTyH u benka-nersara. CymuaTsiii BOJK HAIOMUHAET
HACTOALIEro XMIMHNKA. OZHAKO MCTOPUYECKHU CJIOKHUBIIIAACA Op-
raHu3anusa B [eJIOM HUKOrJa He IojBepraeTcs KOHBepreHI M.
CxorkJieHHe NPU3HAKOB 3aTParuBaeT B OCHOBHOM JIMIIL Te Opra-
HBI, KOTOPbI€ HeIIOCPeACTBEHHO CBA3aHbl CO CXOAHBIMH YCIOBHA-
MU Cpelbl.

Kougeprennusa HaOoaeTcsa U y TPy JKUBOTHBIX, JaJIeKO
OTCTOAMMUX JAPYI OT Jpyra B CUCTEMATHYECKOM OTHOIIIEHHH.
¥ opraHu3MoB, 0OHTAIOIINX B BO3AYXE, HMEIOTCA KPBLIbA H APY-
rue npucnocobyeHus s nojera (puc. 2.8). Ho kpbiiabsa nrumns
H JeTy4deil MbIIIH — HU3MEeHEeHHBbIe KOHeYHOCTH, & Kpbliba 6abo-
4eK — BBIPOCTHI CTEHKH TeJia.

Oprassl, BRINOJHAKIIHE CXOJAHble (YHKIUN, HO HMEIIue
NPHHIMIHAJIBHO Pa3JIHYHOe CTPOeHUe U TPOUCXO0XKIeHHe, Ha3bl-
BAIOT AHAI02UY HbLMU. AHAJIOrNYHE] Kabpel paka ¥ peldsI, poOO-
e KOHEUHOCTH KPOTa U MeABEJAKH.

ITpuMepsl BOBHUKHOBEHUA KOHBEPreHTHOI'O CX0/ICTBA cTpoe-
HUA OPraHOB B OJAMHAKOBBIX YCJOBHAX CpeAbl XAET NMPHCIO-
cobieHMe HepOACTBEHHbBIX IPYIII }KMBOTHBIX — YJIEHMCTOHOIUX
M MMO3BOHOYHBIX — K 3KM3HHM Ha cyue. [Ipu ocBoeHMM CyLIH
yV WIEHHCTOHOIMX M [03BOHOYHBIX pa3BHBaeTcA nmpucrnocobJie-
HUe K COXPAaHEHUIO B TeJe BOJALI — MJIOTHbIE TOKPOBEI C BOAOHE-
NPOHUIAEMBIM HApPY’KHBIM cjoeM. [nsa GonbIIMHCTBA BOAHBIX
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Puc. 2.8. Konesepzenyua.
Paseumue npucnocobaeruil dan napenusn
6 603JYyxe Y NOIBOHOUHBIX!
A — aemyvan pmba, b — aemawwan anzywka,
B — aemawwan azama, I' — Geaxa-remsza

JKMBOTHBIX XapaKTepPHO BbIBeJeHHE IIPOAYKTOB a30THOro obme-
Ha B BHJIe AMMHAaKa ¢ OOJIbIIMM KOJMYeCTBOM BOJALI. ¥ HaszeMm-
HBIX JXMBOTHBIX 30T BhIJIEJISeTCS B BHJE MO4YEBOH KHCJIOTHI,
YTO MO3BOJIAET MAKCHMAJIBHO COKPAIATE pacxol BoAbl. Takum
ofpasoMm, B mpolecce 9BOJIOINHA (DU3NOJOTHUYECKOE COBEpIIeH-
CTBOBaHME HEPOACTBEHHBIX OPraHM3MOB OCYILECTBIAAETCA CX0/1-
HBIMH IyTAMH Ha 0a3e HEroMOJIOTHYHBIX CTPYKTYDP.
IMapannenusm. Ilapannennam npejcrasiasier coboit opmy
KOHBEPreHTHOr0 PasBHTHA, CBOHCTBEHHOTO JJIA reHeTHYeCKH
OJMM3KMX Irpynn opraHuamoB. Hanpumep, cpeid MJIEKOIIHMTAIO-
X KHTOoODOpAa3HBIE W JIACTOHOrHEe He3aBHCHMO JAPYT OT Apyra
nepemsy K obUTAHUIO B BOAHOM cpejge W npuoOpesid cXOoJHbIe
npucnocobyieHus AJs NepeBHIKeHHUA B 9TOM cpeje — JIAacThl.
WUssecTrHoe 00Iee CXO0JACTBO HMEIOT HEepOACTBEeHHbIe MJEKONM-
TAIOM[Me TPONMYECKOro nosca, obuTalne Ha PasHbIX KOHTH-
HeHTaX B OJH3KHX KIUMATHYECKHX VCeaoBuAX (puc. 2.9).
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Puc. 2.9.

Koneepzenmuoe cxodemeo cmpoeHus meaa mMexoy
HPPU()[?H!HPHH!M.IIH MAexKonumawwumu, Haceadwuwumnu
doxcdesote neca Agpuru (ciaeea) u Oxcnoit Amepuru:

A — wapauroswi eunnonomanm, b — eodoceunxa,

B — apurxanckuic oaenex, I' — narxa,

A — wapauxosas anmuaona, E — azymu, I — ceputit dyrep,
3 — maszama, I — nawnzoaun, K — zuzanmexuit 6ponenocey
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2.2.2. MNpasuna 3BoMOUKN

[Ipasuio weodpaTumocty aposonnn. K obmuM npasuaam
9BOJIIOIM M I'PYIIN OPrAaHU3MOB OTHOCHTCS IMPaBHJIO ee HeobpaTH-
MOCTH. TBK, eCJIM Ha KaKOM-TO aTane OT IPpHMHMTHBHBIX 8M(1)H-
OMi BOBHHUKJIH PENITHJIHH, TO PEIITHIHN He MOT'YT 1aTh BHOBb Ha-
yaJyio ampunbusam. BepHyBiuinecs B BOAY Ha3eMHBIe IO3BOHOYHBIE
(cpenu penTHIMHA — MXTHO3aBPhI, CPEH MJIEKONMHTAIOIMHX —
KHTHI) He cTanu peibamu. IIpomeamasn ucTopusa PpasBUTHSA AJISA
J11000# rpynmsl Opraiu3MoB He IPOXOAUT beccliefHO, ¥ NIPHCIIO-
cobsieHMe K cpefie, B KOTOpPOH KOrxa-tTo o0MTanM IpeakH, ocy-
LeCTBJIsIETCA y>Ke Ha APYyroii reHeTHYeCKOH OCHOBe.

Il[)illill.’l() HepegoBaHHA HAIIPpaBJIeHHLIX :)B(L’!l()lllii'i. HpH
PacCMOTPEHHH TJIABHBIX HaNpaBJIeHUIl 3BOJILHH TIPynm —
aporeHesa ¥ ajlJioreHe3a MoOAYePKMBAJIOCH PEryJsApHOE Yepejo-
BaHHe 9THUX THIIOB PA3BUTHA B DBOJIOIMHA OCHOBHBIX CTBOJIOB
npeBa ku3HH. Takoe yepejgoBaHue rIaBHBIX HalpaBJIeHHH oTpa-
JKaeT PacnpoCTPAHEHHYIO 9BOJIIOIHOHHYIO TEHACHIINIO B (Yu.i0-
2eHe3e — HNCTOPHYECKOM PasBHTHM NPAKTHYECKH BCeX IpyIi

(puc. 2.10).

t _—

YposeHs oprasM3aumm

Puc. 2.10. Cxema paszsumusn zpynnst no nymam aiiozeneia
BHYMPU adanmueHoil 3J0H6L U apozeneia —
¢ 8bLX0d0M 6 HOGYI0 AdANMUSHYIO 30HY
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Taxkum oOpasom, 9BOJIOLMA NpeAcTaBJIsgeT c000i HenpephIB-
HBI MpoIecc BOBHMKHOBEHUA M Pa3BUTHA HOBBIX afalTalluii,
NPOTEKAIHIl B TeYEeHHE JVINTEJILHOIO BpeMEeHH — COTeH U ThI-
cAY mokoJeHuii. OfHM M3 BHOBL BO3HHMKAIOIIUX afanTalui
OKAa3bIBAIOTCA OUYEHb YACTHBIMH, M UX 3HAUECHHe He BHIXOAHT 3a
npejenbl Yy3KUX ycioBuii. [[pyrue faiT BO3ZMOXKHOCTE BBIXOJAA
rpynnbl B HOBYIO aZalnTHBHYIO 30HY H HEIIPEMEHHO BeIYT K ObI-
CTPOMY 3BOJIOIMOHHOMY Pa3BUTHIO I'PYIII B HOBOM HaIpaBJe-
HHH, K DoJiee BBICOKOMY YPOBHIO OPraHM3aIvu.

Summary

Development of elementary adaptations and formation

-& of new species are the result of microevolutionary pro-
cesses, that take place in populations. These microevo-
lutionary processes are going on continuously in every
new species and serve as a basis for large-scale evolu-
tionary transformations, called macroevolution. Driv-
ing forces of evolution, and the only direct evolution-
ary factor, i.e. natural selection, are acting exactly
at the intraspecific microevolutionary level.

OnopHbie TOYKWK

@ 1. IBo/mouMOHHLIC NMPeodpa3oBaHua HeOOPATHMBI, H IPYII-
na OPraHM3MOB He MOJKET BepDHYThCH K CTaJHH, yikKe
OCYIIeCTBJIEHHOM B PANY ee NpPeIKOR.

2. [locae BO3HMKHOBEHHS KPYNHBIX CHCTEMATHYECKHX
rpynn Ha NyTH aporeHe3a HAYHHAETCH JMBEpPreHTHANA
SBOJIOLMA ITOM IPYNNbl NMyTeM NPHOOPeTeHHA HIMO-
ajZanTalMii.

A9 NOBTOPEeHUA U 3a0aHng

% 1. PackpoiiTe cojep:kaHue NOHATHI <«AHBEepPreHIHA» H
e e «KOHBePreHIHA» .
2. Kaxkue oprasabl Ha3blBAIOT FOMOJIOTHMYHBIMH, KaKHe aHAa-
JIOTUYHBIMHU?
3. IIpuBeauTe NpUMepbl CX0JACTBA CTPOEHUA OPraHOB V He-
POACTBEHHBIX I'PVYIII dKXHBOTHEIX, OOMTAIOMIMX B OJMHA-
KOBBIX YCJIOBUAX. '
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Hcenone3ysa cnoBapHBIA 3anmac pyopuk «TepmuHOJIOrHA»
H «Summary», nepeBeJIATe HA AHTIMHCKUI A3bIK NYHKTHI « Onop-

HBIX TOYEK».

lepMUHONOTUA

> Kaxxjomy TepMUHY, YKa3aHHOMY B JIeBOM KOJIOHKeE,
noxbepuTe COOTBETCTBYIOLIEEe eMy OIpeaesieHue,
IIPUBEZEHHOE B IIPABOI KOJIOHKEe Ha PYCCKOM M aHT-
JIMHCKOM fA3BIKaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. CxopocThs
IBOJIIOLHH
Rate of evolution

A. 3aKOHOMEPHOCTH BOJIIOIHOHHOIO
mpouecca, 3aKJI04YaIasci B TOM, 94TO
OpPraHu3M He MOYKeT BEPHYTLCA K IPeKHEMY
COCTOHHHIO, OCyHJ.ECTBJIEHHOMy B pAny

ero npejKos.

Natural phenomenon of the evolutionary
process, meaning that an organism cannot
return to the state of its ancestors.

2. usepresuusa
Divergence

B. [Ipouseranue ToH MK HHOM
CHCTEMATHYECKOMH I'pynnbl.
Prosperity of a taxonomic group.

3. Konseprenuus
Convergence

B. ¥ruerenHoe cocTOAHUE CHCTEMATHYECKOI
rpynnel, YpeBaToe ee BBIMUpaHueM.

A suppressed state of a taxonomic group
that can lead to its vanishing.

4. BHoJAOrHYeCKHI
nporpecc
Biological progress

I'. IIpouecc pacxoKaeHHA NPHU3HAKOB

V reHeTHYeCKH OJIH3KUX JKU3HEHHKIX (hopm
B Pe3yJbTaTe UX NPUCIOCcoDIeHNA K
PasJIMUuHBIM YCJIOBHAM CYIIECTBOBAHUA.

The process of branching off the features
in genetically related life forms during
their adaptation to different environments.
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5. Buonorauecknit J. BosaHHKHOBEeHHEe CXOAHBIX
perpecc npucnocodseHnii K O/ HHAKOBBIM
Biological regress VCJAOBHAM CYIIECTBOBAHHA Y JlaleKHX

B CHCTEMATHYECKOM OTHOIIEeHHH
OpraiuamMoB Ha Oase pasJIMUHBIX

1O NPOMCXOMKACHHIO OPraHoB.

The appearance of alike adaptations to the
similar environment in taxonomically
distant species on the basis of different

in origin organs.

6. HeoOpaTumocts E. Hamepsaemoe B aGCOJIOTHBIX
IBOJIIOIHH ACTPOHOMMYECKHX eAHHHIIAX HIH
Irreversibility B 4HCJIe OKOJIeHHI BpeMA, Heobxoaumoe
of evolution JUIA BO3HHKHOBEHHS HOBOI'O BHJA.

The time, essential for the appearance
of a new species, evaluated in absolute
astronomic units or in the number

of generations.

Bornpochl ana obcyxaeHms

I-, t-. K kaxkum GnonorndeckuM nocaeICTBHAM NPHBOAHT
L= & npuobpereHHe NONYIANMAMN U BHAAMH HOBBIX
npucnocodaeHnii?

B uem orauune MophohH3HOJIOrHUYECKOT0 Tporpecca
ot 6uonoruvyeckoro?

B kakux HanpaBJeHUAX YCIAOBHUA JKUIHU BIAUAKIOT HA
npeobpazoBaHue OPraHoOB y dKMBOTHBIX M pacTeHHii?

B uem 3aKkJIH0uaeTcs CYIIHOCTH NPABUJIA HeoOpaTUMOCTH
9BONIOHHT

0630p U3yyeHHOro martepuana rnasbl 2

OCHOBHbI® NONOXEHWUS

[IpuobpereHune NonyJAlUMAMHA M BHAAMH pa3HOOOpasHBIX
npucnocobyseHEnii cnocobcTBYeT BhIZKMBAHHUIO X B ONpejieJieH-
HOI cpefie, a TaAKyKe MOMKeT CTATh NPUYHMHON OCBOEHUA MMM HO-
BBIX MecT OOMTAaHHA, HOBLIX MCTOUHUKOB IUTAHHUA.
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IlokazaTesn xXopolnei mMpUCIOCOGJEHHOCTH I'PYHNOBI Opra-
HU3MOB — €€ BBICOKAd YHCJIEHHOCTh, IIMPOKUN apean u 6osb-
Ioe KOJHYeCTBO NOAUNHEHHBIX CHCTEMATHYECKHX IPYII.

Buonornueckuit nmporpecc npescrasiaser coboit peayabrar
ycnexa B 6opp0e 3a cyliecTBOBaHHE.

OrcyrerBre HeOOXOAUMOro YPOBHS IPHCIOCOOIEHHOCTH IIPH-
BOJIHT K OHOJIOrNYeCKOMY pPerpeccy — YMeHBbIIeHHIO YHCIeHHO-
CTH, COKpaIlleHHI0 apeasia, CHUKeHHIO YNCJIa CHCTeMaTHYeCKHX
rpynn 6osiee HU3KOro paHra. BuojsorndecKuii perpecc upeBaT
ONaCHOCTLIO BLIMHPAHUA.

BbigesisioT TpH riIaBHBIX HallpaBJIeHNA MIPOrPeCcCHBHOM 3BO-
JIIOIMH, KaxJ0€e U3 KOTOPBIX BeJeT K OMOJOrHYecKoMy porpec-
cy: aporeHe3 (mopdodusnogornyecknii nporpecc), ajJoreHes n
KarareHes, MJy obDIIYIO fereHepaluio.

ApomMopdo3ssl obecrieunBalT Nepexo OT NaCCMBHOI'O MUTAa-
HUA K AKTHBHOMY, [OBBIILIAIOT MOJBHKHOCTh JKUBOTHBIX 1 T. [.

ITocne BO3HNKHOBEHNA apoMOP(})030B M 0COGEHHO IPH BLIXO0-
Jie PPYNNBI JKMBOTHBIX B HOBYIO cpefly OOMTaHMs HAYMHAETCH
NPHCIIOCODJIEHHE OTAEJbHBIX MONYJIANHNA K YCJIOBHAM CYILECT-
BOBaHUA nyrTem npuobpereHus MaHoafanTaHii.

Kpaiinsasa crenenb npucnocobyieHuA K O4eHb OrpaHUYeHHbIM
YCJOBHSAM CYIIECTBOBAHNA HOCHUT Ha3BaHUE CHeLnau3annum.

Ob61as ereHepanusa KaK nNyTh GHOJIOrMYECKOro nporpececa
HabJ0aeTcsa y MHOI'HX (hODM M CBA3AaHA IVIaBHBIM 00pa3oM ¢ me-
PexoioM K NapasuTHUYeCKOMY MJIH CUAAUeMy o0pasy KU3HHU.

MopdohyHkunoHaibHBIE 0COOEHHOCTH YKUBLIX OPraHNU3MOB
Ol pejeaAlTea AByMA (pakTopaMmu: 6MoJiornuecKuMu norpebHo-
CTAMH M KOHKDETHBIMH VCJIOBHAMHM Cpe/ibl 00MTaHUA.

Oprassl, COOTBETCTBYIOIHE APYT APYTY II0 CTPOEHUIO H HMel0-
mue obgee MpoNCxoKAeHHe HE3aBUCUMO OT BBIIIOJHAEMOI HMH
(GyHKIIMH, HA3BEIBAIOT N'OMOJIOTMYHBIMH,

Oprasel, BEINOJIHAKIINE CXOAHbIE (DYHKIUM, HO HUMEIOI[He
NPHHIHIHAJBLHO Pas/JINYHOE CTPOEHHE U IPOUCX 0K AeHHUE, HABhI-
BAIOT AHAJOTMUHBIMU.

Npobnemtblie obnactu

Kaxue 9B0MIOIMOHHBIE ABJIEHUA JIe)KAT B OCHOBe IIponecca
JUBEpreHiumn?

O uem MOKeT CBH/ETEbCTBOBATH KOHBEPIreHTHOe CXOACTBO
psAna oprauueckux popm?
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Kakne gokasaTesibeTBa HEOOPATHUMOCTH 3BOJIOIUMHM MOMKHO
puBecTH?

I'Ipvn(nam-i bleé acnekTbl

B uem NpHYMHA [NOABJIEHHUA PYIMMEHTOB 1 ATABU3MOB U I10-
yeMy OHH CJIYIKAT A0KA3aTeJbCTBAMHU IIpoLecca 9BOJIONNH?

Kakum o6pazoM MOKHO HCHOJIE30BATH AJIEOHTOJIOIHUeCKHil
MaTepHas AJA JOKA3aTeJbCTBa DBOJIOIMOHHOro nponecca?

3apaHus

ITpoaranusupyiite pucynok 2.10 i o6bscHHTE, KAK IIPOUC-
XOJAMT NpOIEeCC 3BOJIOIMH OPraHu3MoOB, KaK COOTHOCATCA
pasHble HANIPABJIEHHUA MPOTrPECCHBHON 3BOJIIOIIUHA.

Kakue uepThl CTPOCHHA KWBOTHBIX, TIPHUHAJIEIKAIIUX K pas-
JIMYHBIM CHCTEeMaTH4YeCKHMM IpyIlnaM, CBHAETeJbCTBYIOT O MOP-
dodusnonornueckom nporpecce? obuei gerenepanuu? Ilpuse-
JHUTe IPUMEpHI.

4 - B. B. 3axapos, 11 xa.
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Passutue Xu3Hu
Ha 3emne

Taxum obpasom, us eoitnet npupodvt, us zoaroda
U CMEpMU HeNocpedcmeeHHo SbimeKaem cambiii
GbICOKUIL pesyabmam, KaKoi ym 6 cocmosHuu
cebe npedemasump, — 06paioBanUe GbLCULLX
MUBOMHBLY.

Y. Napeun

Buoanozuveckasn asonwoyus
npodonscaemces nHa 3emae

b6osee 3 mapd nem.

C momenma 603HUKHOBEHUS NEePEbLX
KJLeMOYHbLX OP2ZAHU3IMOB

barazodapsa ecmecmeeHHoOMYy omobopy
nosA6UNOCh 6eCUUCNIeHHOe MHONCeCme0
opm HuBbLX OP2ZAHUIMOS.

B smoit zaase bl no3nakxomumecs

¢ nodpa3idenenHuem ucmopuu Hauleil
naanems. Ha 3pbl. U nepuoodvL;
y3naeme, K020a U KAK 603HUKJU
me Unu UuHble 2pYnnbl HUEOMHBLX

u pacmeHull.
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B Hammn gum Ha 3emiie cyuecTsyer Oosbinoe pazHooOpasne
KHU3HEeHHBIX (popM. ITo HEKOTOPBLIM OLlEHKAM Ha Hell obOuTaer
0KO0JIO 4,5 MJIH >XMBBIX CYIIIECTB, M IIPH 3TOM yUYeHbIE e3KerojaHo
OTKPBIBAIOT DOJNBIIOE KOJUYECTBO HOBBIX BHIOB JXHBOTHBIX H
pacTeHHii.

H Bce ke Bce HbIHE CYILECTBYIOI[ME Ha 3eMJie BHbI }KUBbIX
OpraHM3MOB — JIMIIb OYeHb HeDoJIbIlIad 4acTh TOTO BHAOBOTO
MHOroo0pasus, KOTOpPOe CYILIeCTBOBAJIO Ha HallleH IaHeTe 3a ee
JOJryIo ucTopuio. HekoTopsle yueHble OIleHUBAIOT 0DIIee YUCII0
KUBIIHUX Ha 3emJe BuaoB B 50 u 6osiee maH. Beneckn Bug0BO-
ro pazHoobpasus CMeHSJINCh MACCOBLIMHM BHIMHPAHUAMH, KOrAa
3a CPABHUTEJBHO KOPOTKOE BpeMs C JIMIla Hallell NJIaHeThl uc-
Yye3aJii MHOTHE BHJABI JKHBBIX cyinecTB. OfHAKO BCAKMHA pas ux
MeCTO 3aHHMAJIM HOBBIE (DOPMBI KHM3HH, M HEKOTOpPbIE M3 HHX
OKa3bIBAJIMCh CJIOMKHEe, UeM MUX Ipe/lIecTBeHHUKH.

Hama nnanera chopMupoBanachk okoso 4,6 Mmapx ner Hasaj.
Ee ucropuio npuHATO AeJHTH HA IPOMEKYTKH BPEMeHH, I'DaHHU-
[[AMH KOTODBIX SABJISAIOTCA KPYIHEIE Ie0JIOTHYeCKHe CODBITHSA:
ropoo6paszoBaTe/IbHEIE IPOLECCHI, NMOAHATHA U ONYCKAHHA CY-
1Y, NI3MEeHeHHs OUYepTAHMH MATePNKOB, YPOBHA OKeaHOB. [IBu-
JKEHHS W PasJIOMbl 3¢MHOI KOPbI CONPOBOKAANNCE YCHIEHHOM
BYJIKAHMYECKOM JeATeJNbHOCTHIO, BbIOpOoCcOM B armocdepy rpo-
MaJHOTO KOJHUYEecTBA ra3os u nerJia. IloHM>KeHUe Mpo3pavyHo-
‘CTH aTMoc(hephsl YMEeHbIIAJ0 KOJHYeCTBO COJTHeYHOI pajHaluH,
nazaBilee Ha 3eMJi0, U ObIJIO OJHOI U3 NIPUYUH PA3BUTHUA OJie-
neHenua. He caydaiiHO oJiefleHEHHA CONPOBOKAANH TOPOO6-
pasoBaTesibHBIE Hpolecchl. I'paHANO3HBIE JI@AHUKOBbIE LIUTHI,
[OKPBIBABIIME [MOBEPXHOCTh 3€MJIM, 3HAUHTENbHO H3MEHAIH
KJMMaTHYECKHE YCJOBHA M TEeM CAMBIM OKAa3bIBaJH riybokKoe
BJIHSIHME HA DACTUTEJBHBIH M YXUBOTHEIN MUp. OaHM rpynmsr
OpPraHM3MOB BBIMHPAJH, JAPYrue COXPaHAJIHNCH U B MEKJIeJHH-
KOBBI€ 3MOXH JAOCTHUTAJIH paciiBeTa.

Orkyna ke Mbl Bce 9170 3HaeMm? Jles10 B ToM, 4TO HECMOTDSA Ha
Bce KaTacTpo(bl M KaTAKJIU3Mbl, KOTOPLIMH CTOJIb HOoraTa MCTO-
pHA HAlIeH JIaHeThl, MHOTOE M3 ee MPOIIJIOro 3arne4yarjieBaeTcst
B TOPHBIX [OPOZAX, CYILIECTBYIOIIMX IIOHBIHE, H B OKaMEHeJO-
CTAX, ODHAPYIKMBAEMBIX B HUX.

B Tabu. 3.1 npuBejieHa reoXpoHOJIOrAUECKas LIKAJa ¢ YKa-
3aHUEM TPyl OPraHU3MOB, CYIIECTBOBABIINX B PasHBIE Ie0Jio-
rHYEecKHe JIO0XH.

4'.(‘
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3 1 PasBuTne XXU3HN B apXencKkon spe

B apxeiickoii ape BOZHMKJIH NIepBEIe »KHBble Opraiuamel. OHH
6buTH rerepoTpodaMy M B KaYecTBe MHUINH HCII0JIB30BaJIH OPraHH-
YeCKHe COeJMHEeHHs «NepBHYHOro OyaboHa». BarkHelmmii stan
3BOJIIOLHH KH3HH Ha 3eMJIe CBA3AH C BOBHHKHOBEHHEM (homocum-
mea3a, 4To 00yCJIOBHJIO pa3jiesieHHe OpraiM4yecKoro Mupa Ha pac-
THATEJIbHBIN M XUBOTHBIN. [TepBbIMU (POTOCHHTE3MPYIOIIUMH OP-
raHu3MaMy OBLIM IPOKAPMOTHYECKHE CHHe3eJIeHble — IHAHeH.
Iluanen ¥ HOABMBIIMECH 3aTEM JyKapuomuyecikue 3ejieHble BO-
IOPOCJH BbIICNAJH B aTMoc(epy U3 oKeaHa CBOODOIHBIN KHCJIO-
POJi, 4TO CIIOCOOCTBOBAJIO BOSHUKHOBEHUIO DaKTepHii, CocODHBIX
KHUTh B aapobHoii cpesie. [lo-BugumMomy, B 9TO 2Ke BpeMA — Ha rpa-
HHUIEe apXeiCcKoil U MpoTepo30iicKoi 3p — MPOM3ONLIO ellle ABa
KPYIHBIX 3BOJIOIMOHHBIX COOBITHA: MOABUINChE NOJLOBOIL npo-
yecc M1 MHOZOKJI€MO4YHOCMb.

Yrobkl ACHEe NpPeACTABUTH 3HAYEHHE JBYX IMOCJIeAHUX apo-
Mopd030B, OCTAHOBUMCS Ha HUX noxpobuee. ['ansongHbIE Opra-
HU3MBI (MEKDPOOPraHU3Mbl, CHHE3€eJIeHbIe) MMEeIOT OJuH Habop
xpomocoM. Kaxkpasa HoBasa mMyTanus cpady ke NpOABIAETCA
B (hbeHoTHme. Ecau mMyTanmmusa mojie3Ha, OHa coXpaHseTca oT0O-
poMm, ecliH BpeaHa, ycrpansercs orbopom. announgabsle opra-
HH3MbI HEIIPEPLIBHO MpHcnocabJInBalTCA K cpejie, HO IPUHIM-
NHAJbHO HOBBLIX NPHU3HAKOB M CBOMCTB Y HHX He BO3HHMKAET.
ITonoBoil mpolece pe3ko MOBHIIIAET BO3MOXHOCTL IIPHCIIOCOD-
JIeHMs K YCJOBHAM CpPeJbl BCJEJACTBHE CO3JaHusA OecuyMcieH-
HbIX KOMOMHANMI B XxpoMocoMax. Junioudrocmb, BOSHHKIIASA
OJJHOBPEMEHHO ¢ 0()OPMJIEHHBIM SAZPOM, IO3BOJIAET COXPAHATH
MYTAIMH B FeTEPO3UTOTHOM COCTOAHMM ¥ MCIOJB30BATH MX KAK
pesepé HacaedcmEeHHOU usmenHwusocmu IJA AaJbHEHIINX
9BOJIIOIMOHHBIX npeobpasosarnii. Kpome Toro, B rereposuror-
HOM COCTOSHMHM MHOTHME MYTAIMHM YacTO MOBBIIIAIOT XKH3HECIO-
cobHOCTH OcoDeii M, ClefOBATEJbHO, YBEJHUYMBAIOT UX [IAHCHI
B bophrbe 3a cymecTBOBaHHME.

BosHuKHOBeHHEe AMIIJIOWJAHOCTH M I'eHETHYEeCKOro pa3sHooob-
pasuA OAHOKJIETOYHBIX 9YKAapHOT, ¢ OJJHON CTOPOHBI, 00yCIOBH-
JI0O HEOAHOPOAHOCTE CTPOEHHA KJIETOK M MX o0be[HHEeHHE B KO-
JIOHHH, € APYroii — BO3MOMKHOCTHL «PAa3JieJ/IeHUsI TPyAa» MeMx Iy
KJIEeTKAMH KOJIOHHH, T. €. 00pa3doBaHHe MHOTOKJIETOYHBIX Opra-
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HU3MOB. PaszeseEne QYHKIHIH KJETOK Y IEPBLIX KOJOHHANb-
HBIX MHOTOKJIETOYHBIX OPraHM3MOB NpHBeJo K obpasoBaHUIO
NepBHYHLIX TKaHeH — DKTOJEepPMEI U 9HTOJEpPMEI, Ju(epeHIH-
POBaHHBIX 110 CTPYKTYPE B 3aBHCHMOCTH OT BEINIOJIHAEMOM QyHK-
unu. JanpHeiman auddepeHIHPOBKa TKaHeH cosjasia pasHO-
obpasue, HeODXOAUMOE /1A PACHIMPEHUA CTPYKTYPHEIX H (PYHK-
IIMOHAJIBHBIX BO3SMOMHOCTEM OpraHu3Ma B LeJIOM, B pe3yJbTaTe
yero cos3jaBaJinch Bce OoJiee c10KHEIe oprabl. CoBepIIeHCTBO-
BaHME B3AMMOAEHCTBUA MEKAY KJIeTKaMH cHA4YaJia KOHTAKTHO-
ro, a 3aTeM ONOCpPeJOBaAHHOIO C MOMOILIbIO HEPBHOM! ¥ 9HJOKPHUH-
HON cHcTeM obecmedymsio CyIecTBOBaHHE MHOTOKJIETOYHOI'O
OpraHM3Ma Kak eHHOrO LeJIOr0 CO CJOMHBIM U TOHKHM B3aMMO-
JieHCTBHEM ero JyacTei ¥ COOTBETCTBYIOIMM pearipoBaHHeM Ha
OKPYIKAIOIIYIO CPEXxy.

IlyTH 3BONIIONUOEHBIX Npeobpa3oBaHUH IIepPBbIX MHOIOKJIE-
TOYHBIX ObIIH pasnuuHbl. HekoTopeie nmepeninu k cugsauemy ob-
pa3y KU3HH U IPeBPaTHJINCH B OPraHU3MEbI THIA I'y6oK. [Ipyrue
CTANHK TIOJI3ATh, NlepeMelaThCA M0 CyGCTPATY ¢ MOMOILIbIO pec-
HuueK. OT HUX TPOM3OILIHM IJIOCKHe YepBH. TpeTby cOXpaHUIH
nyapaomiuii o6pas xu3HM, npuobpesn poT U JAJNHU HAYAJO KH-
[Ie4YHOIOJOCTHLIM (cM. puc. 3.7).

OnopHble TOYKK

@ 1. JKu3Hs BO3HHMKJIA HA 3eMJie H3 CHHTE3HPOBAHHBIX
aOHOreHHBIM IMYTeM OPraHHYECKHX MOJEKYJI.
2. B apxeiickyio 2py, Ha rpaHHie ¢ IpOTepo3oeM, BO3-
HHKHOBEHHEM IepPBbIX KJIIeTOK GHJIO INOJIOJKEeHO Hava-
JI0 OMOJIOTHYECKOH 3BOJIIIHH.

Bonpock! ANA NoBTOPeHWs 1M 3anaHns

:@- 1. ITo KakoMy DPMHIMIY MCTOPHIO 3eMJH [eJAT Ha 3PbI
’ H NepHOoAbI?
2. BcnoMmEuTEe MmaTepuaJ riasbl. PacckakuTe, Korjga u
KaK BO3HHUKJIM MePBhIe XUBbIe OPraHU3MbI.
3. Kakumu oprasmamMamu OBLJI IIpeACTABJIEH KXHBOH MHP
B IPOTEPO30ICKYI0 apy?

Hcnons3ysa cmoBapHbIfi 3anac pyopHK «TepMHHOMOrH»
u «Summary», mepeBe/iuTe HA AHMNIHHCKAN A3BIK MYHKTHI «Omop-
HBIX TOYEK».
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3 . 2 « Pa3Butue Xu3HW B NPOTEPO30NCKOMN
M Naneo3oncKon 3pax

B nmpoTepo3oiickoii ape B MOpPAX yyke 00MTaI0 MHOTO Pa3HO-
o0pasHbLIX BOAOPOCJEii, B TOM YHCJIe MPHKPEIJIEHHBIX KO AHY
t¢opm. Cyma 6b1na Ge3’ku3HEeHHOM, HO 110 GeperaM BOJ0eMOB
HavaJMch Mo4YBooOpa3oBaTeibHbIE ITPOLECCHl B pe3yJibTaTe Jies-
TeJbHOCTH OaKTepHii 1 MHKPOCKONHMYECKHX Bogopociueii. Ha-
YaJibHble 3BeHbA IBOJIIOIHN KMBOTHBIX He COXPaHHUJIUCh. B npo-
TEPO3OMCKUX OTJOMKEeHUAX HAXOAAT NpeJiCTABATEJNIe BIOJHE
¢(hopMHUPOBABIIMXCA THIIOB JKHBOTHBIX: I'YOOK, KHIIIEYHOIIOJIO-
CTHBIX, YJIEHHCTOHOIHX.

B nauane maeo3oiickoi 3psl pACTEHUs HACEJIAIOT B OCHOB-
HOM MOpP#, HO B opdoguie — cusype TOABJIAIOTCS NepBble HA3eM-
Hble pacTeHusl — Icwiopurs! (puc. 3.1), 3aHuMAalONHe IPOMENKY-
TOYHOE TIOJIOMKEHHEe MEXIy BOJOPOCHAMH M HA3€MHBIMM COCYAM-
cTeIMH pacTeHHAMH. [IcHiaoduTE yiKe HMeJNH IPOBOAAILYIO
cucremy, nepsble ciuaboandpepeHIMPpOBAHHBIE TKAHU, MOIJIH
VKPeIUIATLCA B MOYBe, XOTA HACTOAIHAE KOPHM (KAaK M HACTOA-
mue noberu) orcyreTBoBasu. JlanbHelimas 9BOIOIIHA PACTEHH
HA CcylUe [Jia B HalpaBJIeHUM pacyJieHeHUs TeJjia HA BereTaTHs-
Hble OpPraHbl U TKAHH, COBEPIIEHCTBOBAHME COCYAMCTOH CHCTe-
- ™Mbl (ofecneunBaromiei GLICTPOE NepeABUKEHNE BOABLI HA 0OJb-
IOVIO BBICOTY). ¥YJKe B 3aCYIIJINBOM Je80He COBCEM HCYe3al0T
NCUI0GHUTH ¥ MIMPOKO PACHPOCTPAHATCA XBOIIH, ILIAYHBI, Na-
noporHukoobpasHbie. Eme Gosbiiero paspuTHA JOCTHraeT Ha-
3eMHAas PacTUTEJNbHOCTh B KAMEHHOYZ0AbHOM nepuode (kapto-
He), XapaKTepH3YIOIeMCA BIAaM¥HBIM U TeNJbIM KiumaTom. Ilo-
ABJIAIOTCA TOJIOCEMEHHBIE pACTeHHs, IMPOoH3OMIeAllIHe OT
CeMeHHBIX MAalOPOTHHUKOB.

Ilepexon K ceMEHHOMY PAa3MHOXKEHHUIO JaJl PACTEHUAM MHO-
ro NpeNMyIIecTB: 3apOJAbIII B CeMeHaX Teneph 3allUIIeH OT
He0JarompuATHLIX ycloBHMN ofosoyKkaMu M obecnedeH nmuIei,
CTaJl HMETh AUIUIOHAHOE YHUCJIO XPOMOCOM. ¥ YaCTH roJIoCeMeH-
HBIX (XBOHHBIX) IpOIleCC TOJIOBOT'O PA3MHOMKEeHHA YIKe He CBA3aH
¢ Bojoii. OnbUIeHue Y roJIOCEMEHHBIX OCYIIEeCTBJIAETCH BeTPOM,
a ceMeHa cHabixeHbl npuHcnocobJeHHAMH JIJA pacnpocTpaHe-
HHUSA }KUBOTHBIMH. OTH H APYyrue NpeuMyllecTBa cnocoGcTBOBA-
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JIH IIHPOKOMY pacceeHHI0
ceMeHHBIX pacreHuit. Kpyn-
Hble CIIOPOBLIE PDACTEHUSA BHI-
MHPAIOT B nepMCKOM nepuode
B CBA3H CO 3HAYHTEJIbBHBIM
HCCYIIeHHEeM H MOXO0JIOJaHHeM
KJIMMATAa.

JKHBOTHEIN MHD B majeo-
30ICKOMH ape pa3BUBaJICA Ypes-
BhIYaiiHO OYpHO M OBl npej-
cTaBjeH OOJNBIIUM KOJHYECT-
BOM pasHooOpasHbIX (opM.
IIsimrHOrO pacoBeTa OCTHTAeT
JKHU3HB B MOpAX. B wembpuii-
cKom nepuode yiKe CyIlecTBY-
IOT BCE€ OCHOBHbIE THIIBI KH-
BOTHBIX, BKJIOYasa XOPIOBhEIX.
I'yOku, KopaJuibl, UIVIOKOXKHE,

MOJLIOCKH, IPOMAAHbIE XHIN- Puc. 3.1. ITepaoe naszemnoe
HbBI€¢ PDAKOCKOPIIHOHBI -— BOT pacmenue —
HeNoJIHBIM nmepeyeHb obuTare- ncurogum

Jieil KeMOpPHICKUX MOpeid.

B opdosurxe mnpopgomkaeTcs COBEpIIEHCTBOBAHUE W cIe-
'unannsauna OCHOBHBIX THMOB. B reoJIorH4ecKHX OTJIOKEHHAX
3TOr0 NepHOJa BIIePBhle 00HAPYKMBAIOTCHA OCTATKH JKHUBOTHBIX,
MMEBIIMX BHYTPEHHHH OceBOil ckejer, HecueslOCTHBIX IO3BO-
HOYHBIX, OTAAJIEHHBIMH NOTOMKaAMM KOTOPLIX ABJIAKTCHA COBpe-
MeHHBIe MHHOIM U MUKCcHHBEI. X xxabepHbie Ayru B xo/ie Aajib-
Helilmel 3BOJIIOIUH NIPEBPATHIHCH B YEJIOCTH, YCaYKeHHBIE 3y-
oamu. JabepHasi MycKyJiaTypa npeodpasoBasiach B 4eJIOCTHYIO
M IOABA3bIYHYIO. TaK, HA OCHOBE CYIIECTBYIOIMX CTPYKTYP CKe-
JIeTHBIX 3Ka0epHBIX YT, CAYKUBIIHX OMOPOI OPraHOB ALIXaHUA,
BO3HHMK DOTOBOM amnmapaTr XBaTaTeJbHOro tumna. Kpynssrit apo-
mMopdo3 — mnosABJeHHEe XBATATEJbHOIO POTOBOIO anmapara —
BEI3BAJ MEPEeCcTPOHKY BCell OpraHu3anuM NO3BOHOYHLIX. Bo3a-
MOXHOCTBH BRIOHMDATH MHINY CIIOCOGCTBOBAJIA YJIYUINEHHIO OPH-
€HTalM¥ B IIPOCTPAHCTBEe NYyTeM COBepPILUIeHCTBOBAHUA OPraHOB
yyBCcTB. [lepBhIe 4eI0CTHOPOTHIE HE UMEJIH IJIABHUKOB U Iepe-
OBHATAJIUCHL B BOJie MyTeM 3meenon06nux AsuixkeHui. OnHAKO
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Puc. 3.2, Crxeaem naproezo naasnuxa iucmenepoii puiGoi
u cmezoyegana:
A — naeveeoil nosac u naasnuK Kucmenepoi puiovt,
B — enympennuit exenem naasnuxa,
B — cxeaem nepedneil xonewnocmu cmezoyegana:
1 — anemenm, zomonozuunblii naewesoil Kocmi,
2 — aaemMeHm, OMOAOZUMHBLI AYyHe60l Kocmu,
3 — saemenm, zoMONOZUMHBLU AOKMeBOl Kocmu,
4, 5, 6— kocmu zanacmoa,
7 — (aranzu naavyes

3TOT cMocod MepeiBHKEHUA NP HeoOXOAUMOCTH NOHMATEL ABH-
CKymyoocsa aobeiuy oxkasalsica Hea(dpextTused. Ilostomy aus
VJIYUYIIeHUsI NepeIBMKeHHUsI B BOJEe MMeJNM 3HAauYeHHe KOXKHbIe
ckaaaxu. B ¢pusiorenese onpejie/ieHHbIE YYaCTKH 3TOH CKJIAAKH
Pa3BHBAIOTCHA JaJbIlle U JAIOT HAYAJIO IJIABHUKAM, IaDHBIM H He-
napHbIM. C yBeJIHUeHHEM pa3MepoB CKJIaJA0K norpebosaicd cKe-
JeT ansa ux ykpenseHusi. CKeser BOZHMK B BUJE pPsAja XpsAlle-
BBIX (3aTeM KOCTHBIX) jiyueii. OueHb BAjKHO, YTO XPAMIEBLIE JY-
YH OKAa3bIBAIOTCHA CBA3AHHBIMHM MeXKAY co0oll XpAleBoi
IJIACTHHKOM, TAHVIIEHCA M0/ KOyKel B0Jb OCHOBAHUSA [JIABHH -
KOB. 9Ta IUJIACTHHKa Jaja HavyaJo MNoAcCY KOHeYHocTeil
(puc. 3.2). Takum obpazom, CKJIAJKHU IIPEBPATUIINCH B NapHbBIe
rpyaHsie ¥ OplONIHbIe NJIAaBHHKH, CPeAHAA YaCTh CKJIaJAKH peay-
nupoBanachk. IlosfABIeHHMe NapHBIX NJABHMKOB — KOHEYHOC-
Tell — CIeAVIONIMI KPYNMHBIK apoMop(do3 B 3BOJIOIHUH MO3BO-
HOYHBIX. UTaK, 4eJIIOCTHOPOTHIE I03BOHOYHLIE TpHOOpeH XBa-
TaTeJIbHBIN POTOBOI anmapaT 1 KoHeuHocTH. B cBoedl aBoionumu
OHH PasfeJHJINCh HA XPAIEBbIX U KOCTHBIX PbI0.
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B cuaypuiickom nepuode Ha cylly BMecTe ¢ MEPBBEIMH HA-
3eMHBIMH PACTEHUAMHU — ICHUJIOGHUTAMY BBIILIM IEPBbIE AbIIIA-
LIHe BO3AYXOM JKHMBOTHEIE — YIEHHCTOHOrHe (mayxkoobpasHbIe).
B Bopoemax npojioszkasocsk 6ypHOe pasBHTHE HU3IINX TO3BOHOY-
HbIX. [Ipeanonaraercs, 4T0 MO3BOHOYHEIC BOSHHUKJIH B MEJKHX
IIPECHOBOJHBIX BOJIOEMAX M JIMIIb 3aTeM IIepPeceIHIACh B MOPS.

B desone 1NO3BOHOYHBIE NPEACTABIEHB! TPeMsA IpylnaMu:
JBOAKOJBIIIALIUMH, JIVUeIePbIMH H KHCTelephIMH phIGAMH.
B koHue neBoHA NMOABUJIHCH HaceKoMble (KopmMoBasa 6asa nisa
OyAyIIHX HAa3eMHBIX NM03BOHOYHBLIX). Kucrenepsie puibsl Ob1a1
TUNHYHO BOAHBIMH ¥HBOTHBIMH, HO MOTJIM JBIIIATE aTMochep-
HBIM BO3AYXOM C [MOMOIIbI0 NIPUMHTHBHBIX JIETKHX, IIPEJCTAB-
NABIINX cO0OM BHINAUMBAHMA CTEHKH KHIIKH. YTOOBI HOHATH
JaJbHEeHIIYI0 9BOJIIOIHI0 PbIO, HEODXOAUMO LpPelCTABHTL KJH-
MaTHYeCKHe YCJIOBUSA B JeBOHCKOM nepuoje. Boabmas yacTs cy-
mu 6bina 6e3:xu3HeHHOM nycThiHel. [lo 6eperaM npecHOBOJAHBIX
BOJOEMOB B I'YCTHIX 3apOCJAX PACTEHHH OOGMTANH KOJbYATHIE
yepBH, uileHncToHOrHe. Knumar cyxoi, ¢ peskumMu Kojnebanus-
MH TE€MIIePaATYypPLI B TEYEHHE CYTOK M I10 CE30HAM. ¥ DOBEHb BOJbI
B peKax M BojoeMax 4acTo MeHscsda. MHOrme BOAOEMEI IOJIHO-
CTbIO BBICBIXAJIH, 3UMOIl NpoMep3anu. BogHas pacTHTEJIBLHOCTE
ruba OIpH IepechbiXaHUHM BOJOEMOB, HAKAIIJIMBAJIMCH M 3aTEM
THHJIM PACTHTeNbHBIe ocTATKHU. Bee aTo codgasano ouens Hebna-
TONPHATHYIO cpeay AJjid peib. B aTUX ycJOBMAX MX MOIJIO cra-
CTH TOJBKO JEIXaHue arMocepHbIM Bo3ayxom. Takum obpasom,
BOBHMKHOBEHHE JIETKMX MOYXHO pacCMaTPHBATh KaK HAMOajarl-
TALMIO K HeJJOCTATKY KHCJIOpoAa B Boge. IIpu nepecsiXxaHnu BO-
J0EMOB V YKHBOTHEIX ObLIH ABA IIYTH CIIACEHWA: 3apEIBAHHE B HJI
MJIM MUTPALMA B IOMCKaX BoAbl. I10o mepBOMY NyTH HOIIJIHX ABOA-
KOJIBIIIAaINe pPhIObI, CTPOGHHE KOTOPHIX MOYTH HE M3MEHHJIOCh
€O BpEMEHH JJeBOHA U KOTOPBIe 0OMTAIOT ceifuac B MeJIKHX Iiepe-
ceixamux Bogoemax Adpuku (puc. 3.3, A). Otu pribsl nepe-
JFKHMBAIOT 3aCYIIJIHBOE BpeMs I'ofia, 3apbIBasch B MJI ¥ ABIIIAT aT-
mocthepabIM Bo3ayxoM. Jlyuenepsie peiObl MMeNH MJIABHUKH,
TMOAIe PIKMBAIOLIHECH OTAEIbHEIMH KOCTHBIMH JydaMu. OHM mId-
POKO PACIIPOCTPAHMJIMCH M CelYac IPeACTaBJAIOT caMblil 00Jb-
[0 110 YMCAY BHJIOB KJACC MO3BOHOYHBIX.

IIprcnocobuThes K KU3HM HA CYIIE CMOIJIH TOJBKO KHCTe-
nepsie peidbl. UX naBEHKH MMeJId BHJ JIONIACTe#, COCTOALAX
W3 OTAENBHBIX KOCTeM C NIPHKPEeIJIeHHBIMY K HHM MBIIIIIAMH.
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Puc. 3.3. Hueommuwvie nareo3oickoit apvi:
A — Odsoaxodviwawan peiba, B — cmezoyepaan,
B — zuzanmcroe cmperxosonodobnoe Hacexomoe,
I' — E — dpeaneiiutue npecmuvikawujuecs

C noMOIIbIO NJIABHUKOB KHCTENephie PhiDhl — KPyITHbIE YKH-
BOTHBIE OT 1,5 10 HECKOJIEKHX METPOB B JJIHHY — MOTJIH IIOJI-
3aTh 0 AHY. ITH PLIOLI UMEJIH JBe OCHOBHBIE IPeAIIOChIIKH JJIs
nepexojfia B HA3eMHYIO cpefy o0MTAHUA: MYCKYJIHCTEIEe KOHed-
HOCTH M Jierkue. B KoH1e JleBOHA KHcTenepsie peIObI Aanu Hava-
JIO MepBBLIM 3eMHOBOJJHBIM — cTeronedanam (puc. 3.3, B).

Ina npucnocobieHns K )KH3HU HA cylue norpeboBanack Ko-
peHHas IepecTpoiKka Bced OpraHM3aluM KUBOTHBIX. KoHeu-
HOCTL M3 IeJbHOH ynpyroi mJacTHHKH npeobpasyeTca B CHCTe-
My pLIUAroB, pasjejenHbix cycrapamu. Haubosblnas Harpyska
najaeT Ha NOSAC 3aJlHUX KOHEYHOCTEH, KOTOPHIH CTAaHOBHUTCH
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sHauuTeJbHO Oosee MomabIM. KoHeunocTH, ocoOeHHO 3ajHuE,
yAIUHAKTCA. Meky MO3BOHKAMH Pa3sBUBAIOTCA cycTaBhl. [lo-
fAIBJIAIOTCA CJE3Hble }eje3bl, MOJBHKHbIe BEeKH, MbIIIIIbI, BTA-
I'MBAIOIIHE IJIada BHYTPh OPOUTHI; BCE 9TO 3aIUINAET POTOBUILY
rjiasa OT BeICHIXaHUA. BOKOBBIE CErMEHTHI MBI pa3faenannTca
Ha 0OJIBIIIOE YMCJIO OTAEJNBbHBIX MBILIL, NPUKPENIAIUXCH
K Pa3HbIM YacTAM cKeJieTa. [[BHKeHHe 110 Cyllle CBA3aHO ¢ Heob-
XOAMMOCTBIO YBEJMUEHUSA IOJBUKHOCTH T'OJIOBBI, BCJIE[CTBHE
Yero y Ha3eMHbBIX MO3BOHOUYHEIX uepeln obocobisieTca oT KocTeit
IJIeUeBOro nosica. Bosbuiasa NOABHIKHOCTH KOHEYHOCTEH CONPO-
BOJKJIaeTCSA OT/JeJIeHHeM MBIIII IJIeYeBOro mosica oT GOKOBBIX
MBI TeJIa ¥ CHJIBHBIM Pa3BUTHEM OPIOIIHBIX MBIIIIL.

Ha nporsasxeEMH kKameHHOYyz0bH020 nepuoda creroneda-
JIBI JKMJIH, TATAJUCh ¥ PAa3MHOIKaJHUCh B Boje. OHM BBHINOJB3ATIH
HAa Cymy, HO He COBEePILAJIH CKOJIbKO-HUOYAL 3HAYUTEIbHBIX MH-
rpauuii. Creronedainsl pasgesuiauch (JuBepruposaau) Ha 6HoJb-
moe 4ucjao (popM — OT KPYNHBIX PHICOAAHBIX XUIIHUKOB A0
MeJIKUX, MUTaBmMuxca 6ecno3dpoHouHbIMU. Ha cyme y crerone-
(hbanos He OBLJIO BpAroB K UMeJICS OOUJIBHBEIH KOPM — 4YepBH, YJie-
HHCTOHOTHE, JAOCTHraBlIMe KPYIHEIX pasmepos (puc. 3.3, B).
MHorue rpyninsl 3¢MHOBOIAHBIX NEPEXOANJIH K JKHU3HH Ha cyIle
M BO3BpAILAJIMCh B BOAY TOJIBKO ISl PABMHO>KEHUA.

B nepmcrom nepuode npoHCXOZWJIO MOZHATHE CYIIH, a TaK-

. Ke UCCYIIeHHe H IOXO0JofaHme KJuMara. AMGHONHA BEIMHDAIOT
KaK M3-3a YXYJAIIeHUS KINMATHYECKUX YCJIOBUIl, TaK U BCJIe-
cTBHE HCTPeOIeHU A MOABHAKHBIMH XNIIHLEIMHA penTrinaMu. Eme
B kapboHe cpezu creronedayoB BelJeNUack Ipynia, UMeBIIas
XOpOLIO Pa3BUThle KOHEYHOCTH M MOABUIKHYIO CHCTEMY ABYX
nepBeiX No3BoHKOB (puc. 3.3, I'—E). Ilpeacrasurenn rpynnst
Pa3MHOIKAJHUCh B BojJie, HO YXO/AWJIH I10 CYIIIe AajbIine aMbuouii,
MUTAJUCH HA3eMHBIMH YKMBOTHBIMH, & 3aT€M U PACTEeHHUSIMH. ITa
rpyImna nojiyduia Ha3BaHWEe KOTWJIO3aBPOB. B manpHeiliimeM oT
HUX IPOU3OHLIH PENTHIUHA M MJIEKONUTAIOIIHE.

PenTunuu npuobpesu cBOCTBa, IO3BOJHUBIINE UM OKOHYA-
TeJIbHO IIOPBaTh CBA3b ¢ BOLHOM cpefoi. BHyTpeHHee OMIOHO-
TBOPEHHE M HAKOIJIEHHE JKeJITKA B AHIEKJIeTKe CAeJIaJIH BO3-
MOXHBIM pasdMHOMKeHHe Ha cyme. OporoseHue Koxu M Oosee
CJIOCHOE CTPOEHHE MOYKH CNOCOOCTBOBAJIM PE3KOMY YMeHbIIe-
HUIO IOTEPh BOJbI OPraHU3MOM ¥ IMPOKOMY pacceynesnio. I'pyxa-
Has KjeTka obecneyunsa 6osee a(pHEeKTHBHBIH THI ABIXaHUA —



n4 Fnaea 3\ Paasutne xu3nn Ha 3emne

BcachklBalOmuii. OTCyTCTBHE KOHKYPEHIIMH BBEI3BAJIO INHDPOKOE
pacnpocTpaHeHHe PenTHIIH [0 CyIlle U BO3BPAaIlleHHe YaCTH HX
B BOJHYIO Cpeny.

OnopHble TO4KK

@ 1. B oTioXkeHHAX NPOTEpPO30MCKOH 3pLI HAXOAAT IIpes-
CTaBHTEJIeH BCEX COBPEMEHHBLIX THIOB Gecrno3BoHOY-
HBIX JRHMBOTHBIX.

2. Ilaneo3oiickan 3pa XapakKTepH3yeTcs NNOABJIEHHEM
0ONBIIMHCTBA NMpeACTABHTEJIeH THIIA XOPXOBBIX: IO,
amdubuit, penTHIMI.

3. Ha (hoHe BO3HHKHOBEHHA HOBBIX BHAOB IMPOHCXOXHIO
IOCTOAHHOe BHIMHDaHHE INpek/Je CyIeCTBOBABIIHX

¢dopm.

Bonpock! Ans NoBTopeHua 1 3alaHua

% 1. Korga nosiBHIMCEH NepBLIe HA3eMHLIE PACTEHUA?
2. B kakoM HAIpaBJeHWH ILJIAa SBOJIOIMA PACTeHUH Ha
cyme?
3. OxapakTepHu3yiiTe 3BOJIOIHIO »XHUBOTHBIX B IAJIE030ii-
CKYIO 3py.
4. Kaxue 0co0eHHOCTH CTPOEHHMA IO3BOHOYHBIX JXHBOT-
HBIX TTOCJIY3KHJIM NPe/IOChLIKAMY BBIX0/a UX Ha cyIny?

Hcnonbays cioBapHbIii 3anac pybpuk «TepMuHOIOrHA»
¥ «Summary», nepeBeuTe Ha AHMIMHCKHH A3BIK TYHKTHI «Onop-
HBIX TOYEK?.

3.3
J . . Pa3zButrune >XXuU3Hu
B Me3030MCKOU 3pe

B HauaJie ciaeayiomnieii, Me3030MCcKOil, 3psl Ha 3eMJie Ipouc-
XoasAT ropoobpasoBaTesibHble nponeccel. [oasnswrea Ypain,
Tane-1llags, Anraii. Ha Goasmei yacTH 3eMHOTO miapa ycra-
HABJIMWBAETCH TEIUIBIH KJMMAT, OMM3KUH K COBPEMEeHHOMY TPO-
nuyeckomy. K KOHIY Me3030HCKOH 9pHI 30HA CYXHX KJIHMATH-
YeCKHX YCJIOBHMH pacmmpseTcs, COKPAIaoTCA MJIOImAaaAd Mopei
H OKeaHOB. B mpuace BBIMHPAIOT 'HTAHTCKHE NANOPOTHHKH,
JPeBOBHHEIE XBOINH, IJIayHEI. JlocTHralT paciBeTra rojoce-
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MeHHBIe pacTeHHsa. B wopckom nepuode BBIMHDPAIOT CEeMEHHBIE
NAanOPOTHUKH W NOABJIAKTCA IepPBble MOKDPBLITOCEMEHHBIE pac-
TEHHHA, MOCTENeHHO paclpoCcTPaHUBIIHECS HA BCe MATEPHUKH.
9710 6BLJIO 0GYCIOBJIEHO PAJOM NPEMMYIIECTB: MOKPBITOCEMEH-
Hble UMEIOT CHJIBHO PA3BHTYIO NMPOBOASIIYIO CHCTEMY, IBETOK
IPUBJIEKaeT HACEKOMBIX-ONBLLIKUTEIeH, 4TOo obecrieunBaer Ha-
JeXHOCTh IePEKPEeCTHOr0 ONbLJIEHWUsA, 3apojblil cHab:kaercs
danacaMy numu (Orarozaps ABOITHOMY OILJIOZOTBOPEHHIO pas-
BUBaeTCA TPMILIOMAHBIN dHAOCIEpPM) M 3am[uiieH obosiouxkaMu
U T.A. B JKUBOTHOM MHpe AOCTHIalOT paciiBeTa HACEeKOMbIe
U penTuaINH. PenTuinm 3aHMMAIOT TOCHOACTBYIOINEe MOJI0MKe-
HHe ¥ IpeAcTaBJIeHbl 00JLIINM YHCcJI0M GopM (puc. 3.4).

B wpcrom nepuode noABIAIOTCA JieTAIOLIMAE ALIEPHI M 3a-
BOEBBIBAIOT BO3AYIUIHYIO CpeAy. B menosom nepuode cnemuain-
3alMA PENTHUINI IPOAOIIKAETCS, OHM AOCTHIAKT I'POMAAHBIX
pasaMepoB. Macca HEKOTOPBIX H3 HHMX (HMHO3aBPHI) AOCTHraJa
50 1. HaunHaeTca napaJjjensHas SBOJIOIHA [[BETKOBBIX pacTre-
HUH M HaCeKOMBIX-onkuiuTeNeii. B wonye menosozo nepuoda
BHOBb IPOMCXOAAT ropoodpasoBaTelibHEIE IIpoLecchl. Bo3HUKA-
1ot Anbnel, Asgel, 'mmanan. Hacrynaer noxonopanue, cokpa-
jaeTcA apeajy OKOJIOBOAHOM pacTHTeJbHOCTH. BeiMupaloT pac-
THTEJIbHOALHbIE, 38 HUMH XHUI[HbIe JUHO3aBphl. KpynHele pen-
THJIMH COXPAHAIOTCA JIMIIb B TPONUUYECKOM TTosce (KPOKOAUIBI).

-BesrecTBHe BBIMMDAHHA XMINHBIX PENTHINM HauboIee IpHCIIo-

cobJIeHHBIMHM OKAa3bIBAIOTCA TEeIJIOKPOBHbBIE XUBOTHBLIE — IITH-
bl 1 MJIeKOoNHTawine. B MOpAX BRIMHPAIOT MHOTHE (DOPMBI
0ecII03BOHOUHEIX M MOPCKHe ANIepEI.

IITHIBI NIPON3OLINIM B I0Pe OT BIIOJIHE C(DOPMHPOBAHHBIX PeIl-
THJIHH — apxXo3aBpoB. BO3BHHKHOBEHHME IITHI] COIIPOBOMKAAJIOCH
NosABJIEHNEeM KPYIHBIX apoMop(h030B B UX CTPOEHHMH: OHM yTpa-
THJIA OAHY M3 JBYX AYT A0PTHI M IPUOOPENH MOJHYIO HePEeropoi-
Ky Mex /1y IPaBbIM U JIEBBIM JKeJlyjouKaMmu cepana. [lonnoe pas-
JeJieHHe apTepHaJibHOr0 ¥ BEHO3HOI'0 KPOBOTOKOB 00YCJIOBHJIIO
TENJIOKPOBHOCTb NTHI[. B OCTANBHBIX YepTax CBOEH OpraHmsa-
IIMM OHHM CXOJAHbI ¢ MPECMBIKAIOIMMHUCH, ¥ UX HMHOTZA HA3bI-
BAalOT «I€PHATBIMHU PENTHIHAMH». Bece 0cOGeHHOCTH CTPOEHUA
NITHI, — IIepbeBOil MOKPOB, Npeobpa3oBaHUe MepeHUX KOHed-
HOCTEH B KPbLIbs, POIOBOil KJIOB, BO3AYIIHLIE MEIIKH H JBOM-
HOe JbIXaHWe, YKOpO4YeHHe 3aJHell KHIUKHA — ABJIAKTCH [IPH-
crocoOJIeHUAMH K IOJIETY, T. €. HAH0aAANITAIlHAMH.
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Puc. 3.4. IIpecmbikawujueca Me3030UCKOUL Ipvl:
A — pozamuviit dunoszaep, B — uxmuosaep,
B — aemawowuit xaocmametit awep,
I' — 6ponmosaep, I, M — aemarwwjue Gecxeocmore auwepst,
E — cmezosaep, 3 — naesuosaep
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BosHukHOBeHHE MJIEKOIIMTAIII X
CBAI3AHO C PAAOM KPYIHBIX apomopdo-
30B, Pa3BHBIIMXCH y OpeJACTABHTEJNei
O0HOTO H3 NOAKJIACCOB INpPeCMBIKAKO-
muxca. K apomopdosam, onpenenns-
muM (hopMUPOBAHHE MJIEKOIIATAIOIHX
KaK KJjacca, OTHOCATCs: obpasoBaHue
BOJIOCAHOI'O NOKPOBa U YeThIpexXKamMep-
HOTO CepAra, IOJHOe pasjiesieHHe apTe-
PHAJIBHOI'O ¥ BEHO3HOI'0 KPOBOTOKOB,
BHYTPHYTPOOHOE pa3BHTHE HNOTOMCT-
BA M BCKAPMJIMBaAHHE JAETEHLIIA MOJIO-
koM. BreiHamuBaHue 3apojeiiueil B Te-
Jie MaTepH ¥ 3a60Ta 0 MOTOMCTBE PE3KO0
IIOBBICHJIM BBEIXKHBAEMOCTH MJIEKOIIH-
rajomux. K apomopdosam cuenyer
OTHECTH M Pa3BUTHE KOPLI I'OJIOBHOTO
Mo3ra, ofyciioBUBIIee npeobnananue
YCJOBHEIX pedJiekcoB Haj 6e3ycioB-
HBIMH, H BO3MOXXHOCTH II[JHCIIOCO6-

Puc. 3.5.

OQdun us dpesHux
npedcmaeumenei
MACKONUMAIOULUX

JIeHUA K HENOCTOAHHBIM YCJIOBMAM CpeAbl IIyTEeM H3MeHeHHH
nosezeHus. Miiekonuraiuue BOSHUKJIN B TpHace (puc. 3.5), HO
He MOTJIH KOHKYPHPOBATH C XMIHBIMK JUHO3aBpAMY U Ha Ipo-

~rsakeHuH 100 MJIH JieT 3aHUMAJIH TOAYHHEHHOe NOJIOMKeHHe.

Summary

Natural history of the Earth is usually divided into time
periods according to large geological events: formation
of large mountain systems, elevations and stresses of the
land surface, changes in size and shape of continents,
and in the water level of the oceans. Such periods are usu-
ally called eras, or epochs. Detailed studies led to subdi-
viding them into smaller periods and so on. The first two
billion years of biological evolution were marked by
appearance of all the known types of animals and the
most advanced forms of plants. During the following
100 million years, till the beginning of Cainozoi era, all
the known classes of vertebrate animals, including mam-
mals, as well as sporangia and seed plants were formed.
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OpPHbie TOYKW

@ 1. Me3o30iicKas spa XapakTepH3yeTcd NOABJIEHHEM Te-
NJIOKPOBHEIX KHMBOTHBIX: NTHI H MJEKONHTAKIHX.
2. IlepBbie maexkonurawume B reuenne 100 mun ger 3a-
HHMAJH NOAYHHEHHOE I0JIOMKEeHHE.
3. B KoHIle MeJIOBOTO MepHOAa BEIMHPAIOT KPYNHbIe per-
THIIHH.

() o~ i + M .| .. F T "Ta 4 o] FiA
cONPOCe! ANA NOBTOPEeHAA | i0aHIAA

1. Koraa BO3HHKJIH LBEeTKOBbLIe pacTeHHA?

2. VkakuTe 3BOJIOIMOHHBIE MPEHMYIECTBA [[BETKOBBIX
pacTeHH.

3. B xakoM nmepHoAe Me3030MCKOil 9pLl H BCJIEJCTBHE Ka-
KHUX apoMOpP(0O30B BO3HUKJIHA MJIEKOTHUTAIOIIHE?

Ucnonssysa cnoBapubIii 3anmac pyopuk «TepMuHOJIOrHsA»
u «Summary», nepeBeIUTe HA AHMTMHCKUA A3BIK MYHKTHI « Onop-
HBIX TOYEK».

l> KaxxpoMmy TepMHHY, YKaA3aHHOMY B JIEBOH KOJIOHKE,
noabepuTe COOTBETCTBYIOLEE €My OIpe/esieHune,
NpUBEJEHHOE B [IPABOI KOJIOHKE Ha PYCCKOM M aHI-
JIMACKOM SSBIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. Apomopdoz A. BuorenHslii npomecc npeobpasoBaHus
Aromorphosis nuTochepsr.
Biogenous process in the upper layers
of lithosphere.
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2. Honoapanranus
Idioadaptation

B. duBoTHbIe, OTHOCALIHECH KO BCeM
THIAM, KPOME XOPAOBLIX, H He HMeloLHe
0CeBOro CKeJeTa.

Animals of all the types except Chordata,
that don’t have the axial skeleton (bony,
chondral, or the chord).

3. Cneunanuaanusa
Specialization

B. Pacrenus, Tes0 KOTOPBIX He
audrpepeHIMPOBAHO HA TKAHM U Oprafbl, —
BOJIOPOCJIH.

Plants, which body is not differentiated
into organs and tissues, i. e. algae.

4. Ilousoobpa3sosa-
HHE
Formation of soil

I'. KpynHoe npeobpasoBaHue B CTPOEHHH
OpraHHsmMa, NnoBeillawIlee ypoBeHb
OpraHu3anMm.

Considerable transformation in the
structure of an organism, increasing the
level of its organization.

5. Becnoapono4nsie
Invertebrates

J. PacTuTesibHBIE OPraHH3MBbI, TEJIO
KoTopeIX AuddepeHHpPOBAaHO HA OpPraHbl

H TKAHH; ¥ BBICIINX CeMEHHBIX PACTeHH i
BBIAEJSIOT KOPHEBYIO H 0oGerosyrn

CHCTEMbI OPTaHOB.

Plant organisms with differentiated organs
and tissues; in higher plants usually root
and shoot systems are distinguished.

6. Huzmue
pacTeHHs
Lower plants

E. JIio60e uacTHOE npucnocobienue

K KOHKPETHBIM YCJOBHAM CYIIeCTBOBAHMA.
Any particular adaptation to a certain
environment.

7. Beicme
pacTeHus
Higher plants

K. Kpaitasas creneds npucnocobieHHOCTH
K OUeHb Y3KHM YCJIOBHAM
CYIEecTBOBAHMNA.

Extreme level of adaptations to a specific
environment.
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Bonpock! aAnst oboyxnexms

2| Kakue naMeHeHHS B CTPOEHHH MO3BOHOMHBIX KMBOTHBIX
g k NPOMU3OLLIH B NpoIlecce NPUCIOCOONEHNA HX K MHIHH HA
cyme?

Ilouemy 3eMHOBOAHBIE KAMEHHOYTOJBLHOTO MepHoOAa
JOCTHTJIH GHOJIOTHYECKOro npouBeTanua’?

Kaxue apoMop(}ho3s! NPHBEJH K BOSHHKHOBEHHIO
npecMbIRammuxcs?

Kaxk masuiBanuch NnepBble HA3EMHBIE DACTEHHA H KAKHe
OTJINYHTEIbHEIE 0COOEHHOCTH OHU HMesu?

Kaxue 5BONONHOHHELIE IPEHMYIIECTBA laeT NepPexox
pacTeHHil K ceMeHHOMY pasMHOMKeHuo?

3 . 4 . Passutune XuU3Hn

B KAWHO30MUCKOW 3pe

B navaJie kaifHO30HCKOIf 9pbI 3aBepILIAIOTCS ropoodpasosa-
. TeJIbHbIE IPOIeCChl, HAYaBIINeCH B KOHIIe Me30304. 060(',06JIHIOT-
ca Cpenusemuoe, YepHoe, Kacnuiickoe u Apanbckoe MopA. YcTa-
HABJHBaeTCA TeIJILINH paBHOMepHBIH Kaumart. Ha cerepe npeobia-
AaJin XBOﬁHbIE, Ha 0re — pPacTHTEJIBHOCTH TelJioro 1 ymepeH-
Horo knumara. Bea Espona 6bi1a OKpBITA JiecaM#, COCTOAIIH-
Mu u3 ayba, Gepesbl, COCHBI, KalITaHa M Zp. B Tponmukax pocjan
(HMKYyCHI, JIABPOBLIE, MBO3JANYHEIEC, O9BKAJIUITHI U Ap. B ueTBep-
THYHOM IepuoAe KailHO30MHCcKOoH apwl (2—3 MJH JeT Hasaxn)
HACTYIMJIO OJiefileHeHHe 3HAYUTeJbHOI yacTn 3eMmun. JlepsaHoi
IOKPOB ZOXO/AMJI B cpegHeM /10 57° ¢. mI., JOCTUras B OTAEJNbHBIX
paiionax 40° c. m. TennonwbuBas pacTHTENBHOCTh OTCTYNAET
Ha IOI' MJIH BRIMHPAET, MOABJAETCH XOJOA0YCTOMUYMBAA TPaBA-
Hafg ¥ KYCTAPHHUKOBAS PACTUTENBHOCTH, HA DONBIINX TEpPPHTO-
pHAX Jieca CMEHAKTCA CTeNbio, NOJYNYCThIHEH M MyCTHIHEH.
DopMHUDYIOTCA COBPEMEHHBIE PACTHTEJILHbIE COODIIecTBa.
PasBuTHe )XKMBOTHOrO MHUpPa B KAWHO30MCKYIO apy XapakTe-
pHuayercs aaJibHel el auddepeHnnanueil HaCeKOMbIX, HHTEH-
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CHBHBIM BHA000pa3soBaHHEM y ITHI[ ¥ UYPe3BbIYAifHO OBICTPEIM
[POrpecCHBHBIM PAa3BUTHEM MJIEKOMUTAIOM[HX.

MJleKOIHTAIONME IIPEJCTaBJIEeHbl TPEMA NOAKJACCAMM: OJl-
HOIIPOXOAHEIMH (VTKOHOC M eXHJHA), CYMUATHLIMH H ILJIAIeHTap-
HbIMHA. ODHONPOXO[AHBIE, HIH AHNEKJIaAyI(He, MIeKOIUTAI0-
[[1e BOBHMKJM HE3aBHCHMO OT APYIMX MJIEKONHMTAIOUMX ele
B i0pCcKOM nepuode OT 3BepONOAOOHEBIX penTuimnii. CyMmuaTeie
U IJIALleHTapHbIE MJIEKOIIMTAOIMe TPOU30NLIM OT ob11iero npes-
Ka B Men0680M nepuode M COCYUIECTBOBAJH J0 HACTYIJIEHHA
KaWHO30MCKOM 3pBI, KOr/a NPOU30IIeJI «B3PLIB» B 3BOJIIOIUH
ILIAIEHTADHBIX, B PE3YJIbTATE Yero 3TH MJIEKOIMUTAION[He BhITEC-
HHJIM CYMYATHIX ¢ O0JLIINHCTBA KOHTHHEHTOB.

Haubosiee npUMHUTHBHBIMUA OBLJIM HACEKOMOSAHBIE MJIEKO-
NUTaAKINe, OT KOTOPBIX MIPOU30IIIN NepBbie XUI{HEIe ¥ IpHMa-
Tol. J[peBHHEe XUIHBIE JaJdH HA4YaJI0 KONBITHBIM. B majeorene
MJIEKOIIMTAIOLIAEe HAUNHAIOT 3aBOeBbIBaTh Mope (KuToobpasHkbie,
nacrtoHorue u 1p.). K koHyy Heozena BcTpeuarTCH yIKE BCE CO-
BpeMeHHbIe ceMelcTBa MiueKonuTaomux. OgHa U3 rpynn 06e3b-
SH — aBCTPAJIONHUTEKH — CTaJIa POJOHAUYAJIbHUIEH BETBH, Be-
aymeil K poay Yesnosex.

OneneHeHNA YETBEPTHYHOrO NEpHOAa, AOCTHTIINE MaKCH-
MaJIbHOT'O paclpocTpaHeHHA oKoJio 250 TeIC. JieT Hasaj, CIIoCc0o0-
CTBOBAJIM PA3BUTHIO XoJogoycroituusocTy payssl. Ha Cesep-
noM KaBkase u B KpeiMy BCTpedasuch MAMOHTEI, IIEPCTHCTEIE
HOCOPOI'M, CeBepHBIEe OJIeHH, IIeclbl, HOJApHbIe Kypounatku. 00-
pazoBaHue GOJNBIINX MAacC JibJla BBI3BIBAJIO IOHUKEHHE YPOBHA
MupoBoro okeasa. 9To IOHHKEHHE B Pa3Hble MEPHOALI COCTAB-
nsano 85—120 M no cpaBHEHHIO ¢ COBpeMeHHEIM. B peayibrare
obrHa)kanuch marepuKkosbie ormesnu CesepHoit Amepuxku u Ce-
BepHOi EBpasuy U MOABHIUCH CYXOMYTHLIE ¢« MOCThI», COEINHAB-
LIFe CeBepoaMepPHKAHCKHI KOHTHHEHT ¢ eBpasuiickuM (Ha mec-
Te HbIHeIIHero BepuHroea mponuBa), BpuTaHCKHe OCTpOBa
C eBpONedCKHM MaTepHKOM H T. A. IIo TAaKHM «MOCTaM» IPOHC-
XOAMJIa MUTPALMA BH/IOB, IpUBeAIIasa K (DOPMHUPOBAHMIO COBpe-
MeHHOI HaM (hayHbI MaTepUKOB. M3MeHeHUA KJIMMATA B 4YeTBep-
THYHOM I[epHojie KaifHO30MCKOM 3PEI OKA3aly BINAHHUE HA 3BO-
JIIOLMIO IPEeAKOB YeIOBeKa.

B 3aBepurerue 060061UM OCHOBHBIE YEPTHI dBOJIIOIMOHHBIX
npeo0Opa3oBaHU pacTeHUH U }KHBOTHBLIX.
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Bopopocnu Mxu ManopotHuku  Monocemexkbie MNokpeiTOCEMEHHBIE

Pue. 3.6, Cxema 2801104UORHBIX USMEHEHUD pacmenwit:
yeeauneHue pamepos u JHavenun 6ecnonozo noKoreHus —
cnopogrumos (2n), pedyxyun pasmepos noaosozo
noxonenus — zamemogumos (n)

601104 UOHHOE pa3sumue pacmeruil exaovaem caedyio-
wue amanot. 1. Illepexox oT ranJoUuAHOCTH K AHUILIOMIHOCTH.
JAunaougHOCTL CMAryaeT BAHAHHE HeOJArONpPHATHLIX penec-
CHBHBIX MYTAIlMi Ha XH3HECHOCOOHOCTH M JaeT BO3MOMHOCTH
HaKOITUTH Pe3epB HACJeACTBeHHON H3MEeHYUBOCTH. 3TOT Nepexos
NPOCJIEXKUBAETCA IIPHU CONOCTABJIEHNH COBPEMEHHBIX IPYIIN 3KH-
BBIX OPraHU3MOB. ¥ MHOTHX BOJOPOCJHEH BCe KJIETKH, KpoMe 31-
roT, ralIonAHEl. ¥ GoJiee BEICOKOOPTaHM30BAHHBIX BOAOPOCIEil
(bypble) HapALY ¢ FAIIOWAHBIMH CYIIECTBYIOT ¥ JUILIOHAHBIE 0CO-
6. ¥V Mx0B npeofJiajiaeT ramyion/JHOE IOKOJIeHHE (B3pocjoe pac-
TeHNe) IPH CPABHUTEJbHO c1a00M PA3BUTHH JMUILJIOHAHOTO (Op-
raHbl CIOPOHOIIEHUA — HanpuMep, Kopobouka cO cIopaMu y
KyKyIIKHHA JbHa). Ho y»ke y manopoTHHKOB npeobiafaeT AuI-
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Xoppossie

JKryTukoBble

Capkopossie

NPOCTENLUME

Hacekomble Pako-
obpas- |

NMaykoo6pasHuie

Monnocku

Kone4yarsie
YyepBu

Kpyrnbie
yepsu
Mnockue yepen
MNepeuuHblie

ABYCTOPOHHECUMMETPWU4YHbIE

~ ABYCTOPOHHECMMMETPUYHBIE.

Kuwe4Ho- lui
NONOCTHLIE E

2

Daroumrtenna

KonoHuanbHbie XryTUKOBbIe

Wudysopun

MepBuuHbIe

3yKapuoTHMYeckue
npocrenwme

Puc. 3.7. OcnosHbie amansl 360A0UUL FYKAPUOMULECKUX OPZAHUIMOE
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JIONZHOE MOKOJeHHe, a4 ¥ T'OJIOCEMEHHBIX (COCHBI, €M U [p.) H
NOKPBITOCEMEHHBIX (JlepeBbA, KYCTADHHUKH, TPABhI) PACTEeHHI
CaAMOCTOSATENHLHO CYIIECTBYIOT TOJBKO AHIIJIOMAHBIE OCOGH
(puc. 3.6). 2. ¥Yrpara cBA3H mpouecca MOJOBOIO Pa3sMHOMKEeHH A
€ BOZIOH, MepexoJi OT HAPYsKHOTO OIJIOJOTBOPEHHA K BHYTPeHHe-
MY, BOSHHKHOBEHHE JBOMHOIO omiofgoTBopenus. 3. Pasjenenne
TeJia Ha OpraHsl (KOpeHsb, cTebelb, JIUCT), pA3BUTHE IIPOBOAAIIEH
CHCTeMBbl, YCJIOKHeHHe H COBepIIeHCTBOBAHNE CTPDOeHHA TKAHeHH.
4. Cnenuanu3anusa ONbLIEHHA ¢ NOMOI[bI0 HACEKOMBIX M pac-
IpocTpaHeHHe CeMAH M IJIOAOB 3KUBOTHBIMH.

B JeoJlYUU HUBOMHBLX OCHOBHbBIMU coObtmusamu Obtau:
1. BosHNKHOBEHHE MHOIOKJIETOYHOCTH U Bee DoJiblilee pacyJieHe-
HHEe BCeX CHCTEM OpPraHoB. 2. BosaukHOBEeHHE TBEpAOIo cKeJjera
(HAPYIKHOrO — y WIEHUCTOHOIMX U BHYTPEHHEro — y MO3BOHOY-
HBIX). 3. Pa3BuTHe HeHTPANbLHON HepBHOM cucTeMsl. 4. PazsuTne
oﬁmecmenﬂoro MOBEAEHHUA B PA3HBIX I'pynnax BbICOKOOPranMu30-
BaHHBIX KUBOTHBIX. Hakonienue psajga KPYOHBEIX apoMOp(o30B
B nIpouecce GHOJIO[‘H‘IGCKOﬁ IBOJINIHH IIPHUEBEJIO K KAYeCTBeHHO-
MY CKa4YKy — COIMAJIbHOM (hopMe ABHIKEHUS MaATEPHH U BO3-
HHKHOBEHMIO YeJoBeyeckoro obmecrBa. OCHOBHBIE HalpasJie-
HHA 3BOJINIHH JKHBOTHBIX IIOKA3aHBI HA PUCYHKe 3.7.

Summary

Development of life on our planet was most active in
the latest 60— 70 million years. In Cainozoi rapid evo-
lution of mammals occured, and the most primitive
representatives of the Primates order, lemurs and
flootonath, appeared. Later the parapiteks and dryo-
piteks appeared. Then the Man appears; plant and an-
imal world evolution to their modern appearance.

OnopHbLIe TOYKK

@ 1. dopMHEpoOBaHHE COBPEeMEHHBIX OYEPTAHHH KOHTHHEH-
TOB, pa3/ieJieHHe OTAeJbHbIX YACTel CYIIH NPHBOXHIO
K M30JAIMH IPYII KXHBBIX OPraHH3MOB.
2. IlepBble XHINHBIE H MPHMATHI NPOH3OULIH OT MPHMH-
THBHBIX HACEKOMOAIHBIX MJICKONMHTAIOIIHX,
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pbONpocChk! AnNA NoBTopeHUA 1 3a0daHWA

%&7 1. OxapakTepusyiiTe 3BOJIONHNIO JKUSHH B KAaHHO30HCKYIO
apy.
2. Kakoe BiusiHMe OKaablBaJH OOLIMPHBIE OJIeJeHeHUA Ha
pasBUTHE PACTEHUH U JKUBOTHBIX B KaltHO30e?
3. Kax BuI MoxKeTe 00BACHUTE CXOACTBO (hayHBLI K (QJIOPEI
Espaszuu u CeBepHoii AMepuKHu?

WUcnone3ya cnoBapHbIN 3anac pyopuk «TepMHHOJIOTHA»
H «Summary», nepepeiuTe Ha AaHMNIHHCKHIN A3BIK NYHKTEI «Onop-
HBIX TOYEK».

|> KaxxpoMmy TepMHuHY, YKa3aHHOMY B JIEBOH KOJIOHKE,
noafepHuTe COOTBETCTBYIOIEE eMy OIpelesieHHe,
IpHBeJIeHHOE B MPABO KOJIOHKE HA PYCCKOM U aHT-
JINIICKOM S3BIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. KajiHozolickas A. TlpesxHee HA3BaHWE AHTPOIOTIeHOBOI'O
apa nepHojia KailHO30HCKO# aphl.
Cainozoi era Former term for the anthropogenic period

of the Cainozoi era.

2. Opeii B. 'nobanbHble CHUMKEHHA TEMOEPaTyphl,
MATePHKOB COMPOBOXAAIOIHECS PACIPOCTPAHEHUEM
Drift of the JIeAHHKOB HA G0JBII0H NJ0IIAAN B CPeAHHX
continents MHUPOTAX.

Global decline in temperatures, coinciding
with expansion of glaciers over the large
areas in temperate regions.

3. Onepenenusn B. Cmemese MaTepUKOBEIX IJIUT KOPHI
Glaciations 3eMHOr0 Iapa, IpHBOAAIIee K H3MEeHEHHIO
OYepTAHUA MATEPUKOB.
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Movement of continental land masses,
leading to changes in the shape of
continents.

4. YeTBepTHYHBIH
nepMos
Quaternary period

I'. Dpa HOBOI KM3HH; BKJIIOYAET
NAJIEOTreHOBBIH, HEOTEHOBBIN

M AHTPONOreHOBLIil NepPHOALI,
npogoJskaerca nocaenaue 66 man ner.
The era of new life, that includes
paleogenic, neogenic and anthropogenic
periods and lasts for the latest 66 million
years.

0. [IpamaTer
Primates

JA. Orpaa naaueHTapHBIX MJISKONMHTAKIHX,
BKAWOUAKONMH 00e3bAH U T10/1eil.

The order of placental mammals, including
various monkeys and a man.

Bonpockl ans obcyxaenus

21 OxapakTepusyiiTe OCHOBHbIE HATIPABIEHUA IBOJIOLHH
H pacTenuii Ha 3eMmue.

R&KOE 3JHaYeHHe 1JIA pa3BUTHA }KHBOﬁ NMpHUpoOALI HMeN
nepexoj ¥HBbBIX opra}iuamon OT ranmJIONJIHOCTH K
AUIJIONAHOCTH?

Ha xakux npumepax MoxcHO Ha6110/1aTh nNapajenbHoe
pasBHTHE JXHBOTHBIX B pacTeHuii?

0630p M3y4eHHOro martepuana rnaebl 3

OCHOBHbIE NMONOXeHus

UcTopuio 3emMiy IPUHATO AeJUTh Ha TPOMEKYTKH BPEMeHH,
rpaHMIlaMH KOTOPLIX ABJAAIOTCA KPYIHBIE reosiornyeckue cobbl-
THA: TOpooOpa3oBaTesibHbIE IIPOLECCHl, MOAHATHA M ONYCKAHUSA
CYIIH, H3MEHEeHHA OYePTAHUN MATEPHKOB, YPOBHA OKEAHOB.
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B apxeiicKo# 3pe BOZHMKJIM NEpPBbIe KUBble OPraHHU3MBI.
Onn 66111 rereporpodamMu ¥ B Ka4eCTBe MUIMHM MCIIOJIb30BATHA
OpraHH4ecKHe COeJHHEHUSA «NEePBUYHOrO OyJILOHA».

ITepBBIMH (POTOCHHTE3UPYIOIMMMH OPraHU3MaMHu ObLIH Ipo-
KapHOTHYeCKHe CHHeadeJleHble — IuaHed. llmaHen u moABHUB-
IIHECH 3aTeM 3yKapUMOTHYeCKHe 3eJIeHble BOJOPOCIM BEIJENAIH
B aTMoc(epy U3 OKeaHa CBODOXHBIN KHCJIOPOA.

Ha rpanunne apxeiickoil U MpoTepo30MCKOI 3p MPOM3OIILIO
JABa KPYIHBIX 9BOJIOIMOHHEIX COGBITHA: MOABUINACH ITOJOBOM
NpoLecC H MHOIOKJIETOYHOCTD.

B nporeposoiickoii ape B MopsaX 06uTam0 MHOTO padHoobpas-
HBIX Bojopoceil. HauanbHbIe 3BeHBA 9BOJIIOIMH YKHBOTHEIX HE
coxXpaHUJIHUCE. B IpOTepo30iiCcKHX OTJIOXKEHUAX HAXOAAT OCTAT-
KH npezcraBuTesed BrojHe c()OpPMUPOBABIIMXCA THIOB Decrio-
3BOHOYHBIX KMBOTHEIX: 'YOOK, KHIIEYHOIIOJOCTHBIX , YJIEHHUCTO-
HOTHX.

B kaMeHHOYIroJbHOM nepuoje (KapboHe) NoABJIAITCA I'0JIO-
ceMeHHBbIe PACTEeHNA, IPOU30NIIeAIINe OT CEMEHHBIX NanopoOTHH-
KOB.

B cunypmiickom nmepHoje Ha cyuly BMecTe ¢ IepBBIMH Ha-
3eMHLIMH PACTEHHAMH — IICHJIO(HUTAMH BHIIJIM NepPBbIe AblIIAa-
I[He BO3AYXOM KHBOTHbLIE — YJIEHUCTOHOI'HE (IayKooOpas3HbIe).

Kucrenepsie priGsl HMeIH JIBE OCHOBHEIE NIPE/IIIOCHIIKH 15
nepexojia B Ha3eMHYI0 cpeAly OOMTaHUA: MYCKYJIMCTble KOHEeY-
HOCTH M JIerKue. B KoHIle [eBOHA OHM ZaJI¥ HAYAJO IePBLIM 3eM-
HOBOAHBIM — cTerouedasnam.

Pentunuu npuobpenu cBoicTBa, NO3BOJMBIIKE UM OKOHYA-
TeJBHO NOPBATh CBA3bL ¢ BOAHOW cpenoii. BHyTpeHHee OILIOHO-
TBOPEHHE M HAKOIJIEHHE »KeJITKa B AHIEKJeTKe CHeJalli BO3-
MO3KHEIM Pa3MHOMKEHHe Ha cylle.

B 1opckoM mepHoZe BEIMHPAIOT CeMeHHbIe NAIIOPOTHHKH
M NOABJIAIOTCA [IePBbIe MOKPHLITOCEMEHHbIEe DACTEHU A, IOCTEIEeH-
HO pacnpocTpaHUBIIMECA HA BCe MATEPHUKH.

BosHMKHOBeHHEe MJIEKONHUTAIONAX CBA3AHO ¢ PANAOM KpYII-
HBIX apOMOpP(}030B, Pa3BUBIIUXCA ¥ IPEACTABHTENEH OJHOIO U3
MOAKJIACCOB NMPECMbIKAIOIINXCH.

PasBuTHe XUBOTHOrO MUPA B KAWHO30MCKYIO 3Py XapakKTe-
pusyeTcs ganbHelimeil guddepeHnuanueil HACEKOMBIX, HHTEH-
CHBHBIM BHJ000pa30oBaHMEM y NTHI[ ¥ YPE3BLIYAWHO GBICTPHEIM
MPOTrPECCUBHBIM PA3BHTHEM MJIEKOMHTAIOIIHX.
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MNpobnemHble obnactu

IMoueMy UMEHHO MAJIEOHTOJIOTHSA [AeT BaXKHeMIIue JoKasa-
TeJLCTBA NPOIecca DBOJIIOIMK HA Halnel nuaHeTte?

KaxkoBsl, 10 BammeMy MHEHHMIO, IPUYHHLI BOSHUKHOBEHUST
M BEIMHDAHHSA KPYIHBIX CHCTEMATHYECKHX I'PYIII 3KUBBIX opra-
HHU3MOB B Pa3JIMUHLIE IIePHOABI UCTOPUHU 3eMIn?

rlpVIK_I'Ia,D,HbIe aCneKkTbl

Kaxue ycoBUA BHeIIHeH cpeibl OCJHY3KHUIH IIPUUYUHOIH BbI-
X0/ia MO3BOHOUYHBIX Ha cyiuy?

Kak M0OKHO YCTAHOBHTE BO3PACT HCKONAEMEBIX OCTATKOB pac-
TeHHH H JKHBOTHBIX?

3apnaHua

ITopropuTe Marepuas BTOPOH I'JIaBbl M BBHIZEJHTE apoMOp-
(po3HBIE YepTHI HAYAJILHBIX 3TANIOB OMOJIOTrMYECKOM 9BOJIIOIHH.

OnuinuTe rilaBHbIe HANIPABJIEHUA PAa3BUTHA (payHBI HA 3eM-
Jie B pasJIN4YHEIe NIePHO/ILI €e CYLIeCTBOBAHUA.



fnaBsa

[pouncxoxageHue
yesioBeKa

Hacaedue smo caazaemca us OuoA0ZUNECKUX KOpHel
KaK 6 CMPOCHUU YeA06CKA, MAK U 6 ez0 nosedenuu,
HA OCHO6€ KOMOopbix cpeda opmupyem ezo cyusHocms.
Toasko pazobpasuiucy 6 céoem JoucmopuiecKom
NPOUWLROM Mbl CYMEEM NOHAMb, weM Mbi Oblau

U KaK Cmaau maKumu, KaKue Mot ecimb.

B. KemnGeaa

Ob6wuit nian cmpoeHus

u cxodcmea mMHOzZUX Yepm
Op2AHU3AUUU HLeN08eKaA U HUBOMHbLX,
0COOEHHO MAEKONUMAaWUuX,

O4eHb 0A6HO NPUBLEKANLU BHUMAHUE
arodeil. ITonbtmKku noHAmMb mecmo
yenogexa 6 npupode, 00sACHUMDb

ezo cxodcmeo ¢ Opyzumu OpzaHu3mMamu,
ezo ceoeobpa3ue, NPULUHbL
pasrnoobpasus nNpu3HaKos
4eN06€e4eCcK0z0 muna 60 MHOZUX
cmpanax npednpurHumMalLuch

68 oueHb dasHue 8pemena, 603MOIHCHO,
00HOBPEMEHHO ¢ NOABILEHUEM
HAYy41H020 3HAHUAL 8000uie.
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3auaTKH 3BOJIOIMOHHBIX NPEACTABIEHUN O MPOUCXOXKJIe-
HHH 4YeJIOBeKa MMEIOTCH YKe B TPYJAax aHTHYHBIX (hHiaocodoB.
B XVIII B. K. JIuaHel noMemaer yejJoBeKa B OTPAJ IPHUMATOB
BMecCTe C JJeMypoM U obeabsiHOM. JlaMapk cuMTAaJ, YTO YeJIOBeK
npou3omes 0T 00e3bAHONOAO0HBIX NPENKOB, NepemeamiX OT
JNIa3aHbA 10 IEPEBbAM K X0XKAEHHIO 10 3eMJIe.

KpynHeiimumM cobeITHEM B NIOHWMAHHMHA MCTOPHH dYeJIOBEKa
Kak Buja crana pabora [lapsuna «IIpoucxoixzgenue yenopeka
H I0JIOBOM oTbop». ITa pabora BEJIMKOro aHIMNIHHCKOro y4eHoro
TakK JKe, KaK ero npouspejgeHune «IIpoucxoxaeEue BHAOB» Ha-
HECJH COKPYIIMTEeNbHEIN yaap [0 NpefcTABJIEHUAM O YeJIOBeKe
KaK NpoAyKTe 00KecTBeHHOI0 TBOPEeHHA. 3AKOHOMEPHOCTH e
CTAHOBJICHHMS 9YeJIOBEKA KAK COIMAJIbHOIO CYMiecTBa BCKDBIJIHU
TOJIBKO OCHOBOIIOJIOJKHHKH MCTOPMYECKOr0 MaTepuainama.

HUzyueHneM NpoHCX0XKAeHHA ¥ DBOJIIOLMH YeJIoBeKa, IIporec-
ca nepexojia 0T DHOJOIrHYeCcKHX 3aKOHOMEPHOCTEMH, KOTOPBIM IIOJ-
YUHAJIOCH CYIIIEeCTBOBAHHE er0 dKUBOTHBIX IIPEAKOB, K 3aKOHOMep-
HOCTAM COI[HAJIBHBIM, 3aHHMAETCA OTpPacJb eCTEeCTBO3HAHHA —
anmpononozus (ot rped. anthropos — uesnosek). PaccMoTpum
CHaYaJa NoJIOYKeHHe YeJI0BeKa B CHCTeMe JKMBOTHOTO MHUpa.

4 " I 3 lNMonoxexnne Yyenoseka
B CuUcTeme XXWMBOTHOINO Mupa

B aMOpuoBanBEHOM PA3BHTHM YeJIOBeKAa eCcTh YepThl, Xapak-
TepHEIe JJIA BCceX npeacrasureneid runa Xopdoswvie: 9To Xopaa,
HepBHaA TpyOka Ha COMHHOINI CTOpPOHe 3apoAkiina, >xabepHEIe
IeJIH B rJI0TKe. PazsuTHe MNO3BOHOYHOTO cTOoN0a, HANMUYHe ABYX
map KOHeYHOCTeil, MeCTOHAXO0K/IeHHe cep/Ana Ha OpIoImHOMH CTOo-
pOHe TeJjia ONpeAeNAoT NPHHAJIEIKHOCTh YeJI0BeKa K MOJTHITY
no3eoHoYHbLx. HerblpexKaMepHoe cepille, CHJIbHO Pa3BHTAA
KOpa IoJIOBHOI'0 MO3ra, TeIJIOKPOBHOCTb, MJIEUHBIE JKeJie3bl, BO-
JIOCHI Ha NOBEPXHOCTH TeJia, 3y0bl TpeX BHAOB (KOpPeHHBIE, KJIbI-
KH, pe3lbl) CBHAETEJbCTBYIOT O NPUHALJIEHHOCTH 4YesioBeKa
K KJIACCY MACKONUMAOULUX.

PaszsuTHe mioza B TeJie MaTepH M IHUTAHHe ero 4epes
MJIANEHTY XapaKTepHO JAJA NoJKIacca naayenmaphoex. Takue
NpH3HAKH, KAK KOHEYHOCTH XBATATEJbHOI0 THNA (IIepBhIH na-
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Jiel, TPOTHBONOCTABJIEH OCTAJBLHBIM), HOI'TH HA Naablax, ofgHa
napa COCKOB MJIEUHBIX JKeJie3, XOPOIIO PA3BUThIE KIIOUHILkI, 34-
MeHAa MOJIOYHBIX 3y0OB Ha MOCTOAHHLIE B IpOIlecce OHTOreHe3a,
poXJieHHe, KaK IIPaBUJIO, O HOTO JIeTeHbIIIa OIPeIesIAI0T 10J0-
JKeHHe JesloBeKa B orpane ITpumamos.

Bosnee yacTHbIe IPH3HAKN — PEJYKIMA XBOCTOBOTO OTAEIA
NMO3BOHOYHHKA, ANNeHAWKC, DOJBIIOe YMCI0 U3BMJIMH HA TOJY-
MIAPHUAX TOJIOBHOI'O MO3ra, YeThIpe OCHOBHBIE I'PYIIEI KPOBH (A,
B, 0, AB), pasBuTHe MUMHYECKON MYCKYJIATYDBI U PAJ APYTHX —
M03BOJIAIOT OTHECTH UeJIOBeKAa K MOJAOTPALY YeN08eK000pa3HbLY
o6esvan. IIpoucxoxkieHHe YeJIOBeKa OT dKUBOTHBIX IIOATBEPHKIa-
eTcs 1eJILIM PAJOM CBOMCTB, VKA3LIBAIONIUX HA TO, YTO YeEJO-
BE€K — Pe3yJIbTAT AJHTEe]bHOMH 3BOJIOLUY TO3BOHOYHEIX.

B amb6pHOHaNBEHOM NepHO/e PA3BUTHA Y 3apOAKIIIA YeJloBe-
Ka 3aKJaABIBAIOTCA JBYXKaMepHOe cepjue, mecTs nap kabep-
HBIX JAVYT, XBOCTOBAA apTepus — IPU3HAKH pblO00OpAIHBLY
npedrkos. OT amgubuis 4eJOBEK YHACIeAOBAJ IJaBaTeJbHEIE
NepernoHKU MeXAy NalbllaMi, KOTOPbIe UMEIOTCH Y 3apO/bIIa.

Cnabas TerioperyJasiliisa y HOBOPOXKIEHHBIX AeTed MU JeTei
J10 D JIeT yKa3bIBaeT Ha IPOMCX0XKAEHHE OT JKMBOTHEIX C HEIIOCTO-
AHHOU TeMnepaTypoii Tena. ['ooBHOM MO3r moja raaakuii, 6es
U3BHJIMH, KAK Y HUSWUX MACKONUMANUWUX Me3030ICKOI 9pbI.

Y mecTuHEAEJBHOrO 3apOAbIIIA MMEeTCHA HEeCKOJLKO Iap
'MJIEYHBIX JKeJsle3d. 3aKJaZbIBaeTcAd TAKKe XBOCTOBOM OTAeN Io-
3BOHOYHMKA, KOTOPBIH 3aTeM peAylupyeTcs M NpeBpaliaercs
B KomyuK. TakuM oOpa3oM, OCHOBHbIE YepPThl CTPOEHHA H IM-
OPHOHAJIBHOrO PA3BUTHA YETKO ONpPEeAessioT MOJIOKeHHe BHAA
Yenosex pasyMHbiif B Kaacce Miiekomurarwmux, orpane Ilpu-
MAaTOB, NMOAOTPAAE YeJJOBeKOoNoAo0HEIX 00e3ban. Bmecre ¢ TeM
yeJOBeK MMeeT crnenuduueckue, NPUCYIIHe TOJIBKO eMy 0co-
OeHHOCTH: NPAMOXO0XKAEHHE, MOIIHO PAa3BHTYI MYCKYJIATYPY
HUKHUX KOHEYHOCTeH, CBOAYATYIO CTONY C CHJILHO PA3BHTBIM
NEePBLIM MAJbIEM, TOABHIKHYIO KUCTh PYKH, NIO3BOHOYHHK C 4e-
ThipbMA M3rubamu, pacnosioxkeHue Tasa nog yriaom 60° Kk ropu-
30HTaNH, OYeHb DONIBIION U 00BEeMUCTBIN MO3T', KPYIIHBIE pasme-
PBI MO3rOBOT'O M MaJIble pa3dMepsl JIHIeBOro uepena, HHOKYJIAP-
HOe 3peHHe, OrPAHMYEHHYIO IJIOJJOBUTOCTh, IJIEUEBOI CYCTAaB,
JONyCKAKIMIl ABHIKEeHHNA ¢ pasMaxom moutu jgo 180° u me-
KOTOpBIE APYTrHe. ITH 0COGeHHOCTH CTPOCHHSA M (DU3NOJIOTHH Ye-
JIOBEKa — peayJibTaT 9BOJIIOIUH €ro dXUBOTHBIX NPEJKOB.
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OnopHble To4KK

@ 1. HaGnroperns 3a 9MOPHOHAJBHEIM PA3BHTHEM YeJIOBe-
Ka MOKa3bIBAKOT €ro POJACTBO ¢ NMPUMHTHBHBIMH XOP-
JOBBIMH KHMBOTHBIMHM, pbIOoamMu, ampudOnamu.

2. CpaBHMTEIbHO-aHATOMHYECKHE MCCJIeJOBaHHMI O0Ha-
PYKHBAIOT MHOKECTBO CXOJQHBIX 4YepT Yy 4YeJIOBeKa
C JPYrHMH INpeJACTABHTENAMH Kjacca MJIEKONHTAIO-
HIHX.

Bonpockbl gna noBTopeHus 1 3agaHma

1. Ha3oBuTe NpU3HAKH YeJIOBEKA, MO3BOJIAIOIIHE OTHECTH
€ro K IOATHUIY I03BOHOUYHLIX KHBOTHHIX.

2. Yraxure NpU3HAKH, ONPeeA0IIHe MOJOMXKeHHe Yell0o-
BEKAa B KJIacCe MJIEKOINHNTAIOIHX.

3. Kakue mpusHaky ABIAIOTCA OOLIMMH AJA 4YeJ0BeKa
U 4eJIOBeK00DpasHbIX 00e3bAH?

4. ITepeunciauTre 0cCOOEHHOCTH CTPOEHUS, IIPUCYILHE TOJIb-
KO YeJIOBEKY.

HUcnonesysa cioBapHblii 3anac pyOpuk «TepMHHOJIOrMS»
¥ «Summary», nepesejuTe Ha AHIIHHCKUNA A3LIK TYHKTHI «Onop-
HEIX TOUYEK».

4 . 2 « -JBONOUNA NPUMATOB

IInaneHTapHble MIEKOIHTAIOIIAE BOSHUKIN B CAMOM KOHIE
Me3030HCKO apbl. OT IPHMHUTHBHBIX HACEKOMOAAHBIX MJIEKOITH-
TAIOIUX B KaiiHO30icKoi ape obocobnics orpas npuMaTos. B na-
JIeOTeHe B Jiecax O00UTANH JAeMYypbl U Q0N20NAMbL — XBOCTATHIE
KMBOTHBIe HeboabLmuX pasmepoB. Okono 30 MiH et Ha3aj nosA-
BHJINCH HeDOJIbIIME XHBOTHBIE, JKHBIINE HA AePEBbAX M IIUTAB-
Lpecsd pacTeHMAMH M HaceKoMbiMM. Mx uemioctn u 3y0bI
OBLTM TAKMMH 3Ke, KaK y 4eJoBeKooOpas3HuIX 00e3bsaH. OT HUX
IIPOM3OLIIHN 2u000HbL, OpaHZYymMaHb. M BBIMEDIINE BIIOCJIEZCT-
BHMH ipeBecHbIe 00e3bAHBI — APHONUTEKH. [[pHONUTeKH Aai TPH
BETBH, KOTOPEIE IPHBENH K WUMRAH3E, 20pUNLC T YeJIOBEKY.
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ITpoucxoxaeHue uyesioBeKa OT 00e3bAH, BeAYIOHUX ApeBec-
HEIi 00pa3 }KU3HM, NPeaoNpeaeTniIo 0c0beHHOCTH ero CTpOeHu,
KOTODBIE B CBOIO OYepelib ABHJIHNCH AaHATOMHYECKOM OCHOBOMH ero
crnoco0HOCTH K TPYAY M AajbHEHINel conuajbHOW IBOJIIOIHH.
Jns 3KUBOTHBIX, 00MTAIOIIMX HA BEeTBAX JlepeBLEB, Ja3aloluX 1
IOPEITAONIAX ¢ IOMOLIELIO XBaTATeIbHBIX JABHUYKeHHI, HeoDXoxu-
MO COOTBETCTBYIOIIlE€ CTPOEHHE OPraHOB: B KHCTH IIePBBHIM Ila-
Jiell MPOTHRBONOCTABJEH OCTAJIEHLIM, PA3BUBAETCHA IIJIeUeBOit
nosc, MO3BOJAIOINUI cOBepIIaTh ABUKEHUA ¢ padmaxom 180°,
rpPYAHAA KJETKA CTAHOBUTCA IIHPOKOH M YIJIOIIEHHOH B CIIMH-
HO-OpromHOM HanpasiaeHuun. OTMeTHM, YTO Y Ha3eMHBIX HHBOT-
HBIX IPYAHAA KJeTKa yIUiomeHa ¢ 60KOB, & KOHEYHOCTH MOI'YT
nepeMeImaThsCA TOJLKO B IepejHe-3a/lHeM HANpaBJIeHUH M I10Y-
TH He OTBOJATCA B cTOpoHY. Kiounna coxpaHsfieTca yV IIpHMa-
TOB, PYKOKDBIJBIX (JIeTyuHe MBIIIH), HO He pa3BuBaeTcs y OBICT-
po GeramwIMux HA3eMHBIX KXHUBOTHBIX.

ITepeaBmnakeHue HA epPeBbAX B CAMBIX PA3HBIX HATIPABJICHH-
SIX ¢ MEHAOLIeHCsA CKOPOCTHIO, ¢ HEIIPEePBIBHO 3aHOBO BOSHUKAIO-
IIAM PAcCTOAHNEM, HOBOII OPMEHTHPOBKON ¥ HOBBLIM IIPHIIEJIOM
mmepe/ NPLKKOM IIPUBEJIO K YPe3BBIYAMHO BHICOKOMY PA3BUTHIO
IBUTaTEJbHBIX O0TAeN0B Mo3ra. HeobXxoAUMOCTh TOYHOTO Ompe-
JIeJIeHUsI PAacCTOSAHUSA NPH NpPBIXKKax obycioBmio cbiamxenue
rJIa3HHUIL B OJHOM NMJIOCKOCTH M NosABJeHNe GHHOKYJIAPHOrO 3pe-
HHA. B TO 3Xe BpeMs# »KH3Hb HA JAepPeBbAX cIocoOCTBOBaAJA orpa-
HUYEHWIO IJIOAOBUTOCTH. ¥ MEHBIIEHHEe YMCIeHHOCTH IOTOMCT-
Ba KOMIIEHCHPOBAJIOCH TIIATEJbHOCTBLIO YX0/1a 34 HUM, 8 JKU3Hb
B cTajie obecrneynBaJa 3allUTy OT Bparos.

Bo BTOpOI noNOBHHE NaJleoreHa B CBA3M ¢ HAYABIIMUMUCH
ropoo0pas3oBaTeJbHBIMH IIPOLECCAMH HACTYINHJIO TIOXO0JOjAa-
HHUE.

Tponuyeckne u cy0TponHUecKHe Jjeca OTCTYIIMJIM Ha IOT,
MOABMJINCH OOIUMPHBIE OTKPBITEIE IPOCTPAHCTBA. B KoHIE ma-
JleoreHa JIeAHUKH, crnojsasmue co CKaHAMHABCKHX rop, Opo-
HUKJIM Jajieko Ha 1or. O0e3bsaHbl, HE OTCTYIIMBIIHE K 3KBATOPY
BMECTe ¢ TPONMHUECKHMMH JIeCAMH M mepellejilne K KH3HH HA
3eMJie, 0JIKHBI OBIJIM NMPHCIOCA0JHBATECA K HOBHIM CYPOBBHIM
VCJIOBHAM M BECTH THKeNYI0 60pbby 3a CyIecTBOBAHHE.

BesszamuTHbIe NPOTHB XHIMHUKOB, HecnocobHble ObICTPO Oe-
raTh — HACTUIaTh JOOBLIYY MJIM CIIACATHCSH OT BPArOB, JHILIEHHBIE
I'VCTOM IIepcTH, MOMOrawIneil COXpaHATh TeIJio, OHH MOTJIH BbI-
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*KHUTH TOJABKO Gsarozapsa cTagHOMY 00pa3y JKHM3HH M HCIOJIL30Ba-
HHI0 OCBODOAWBIIUXCSA OT MepeIBMIKeHNA pYK. Pewarnwum wa-
20M Ha nymu om 00e3bAHbL K YeN08CKY ABUNOCH NPAMOXONC-
denue. Opua u3 rpynn obeabsH, oburaBmux 10—12 MaH ger Ha-
3a], Aaja Ha4aJl0 BEeTBH, BeAYIel K YeJIOBEKY.

9TH KUBOTHEIE, HCKONAEMbI€ OCTATKH KOTODBIX HAaUeHBI
B I0:xHO#T A(puKke, NONyYHBIIHEe HA3BAHHE A6CMPALONUMEKU
(ot sar. australis — 10KHBIH), XKHUJIH CTAJAMH, UMEJH MACCY
20—50 kr u poct 120—150 cm. OHM XOAUIHN HA ABYX HOrax npu
BBIIIPAMJIEHHOM I10JIOXeHHH Teaa. B oranume ot Bcex 00e3bAH
crpoeHne 3y0HOM cHCTeMBI Y HUX OBIJIO CXOJHO C YeJIOBeYeCKOi.
Macca moara cocrasiusiia 550 r, a pyku Obiiu cBoboaubl. s
3aIIUTHI U AOOBIBAHMUSA IHIH ABCTPAJONUTEKH IOJB30BAIUCH
KaMHAMH, KOCTAMH HBOTHBIX, T. €. HMEJIH XOpOIIyI0 ABHTra-
TeJBHYIO KOOPANHAIHIO.

Okoso 2—3 MJIH JeT HasaJ KHJIY cylecTBa, 6oaee bauskue
K 4eJIOBeKY, 4YeM apcrpasonureku. OHM MMeJIM Maccy Mo3ra A0
650 r, ymesnm 06pabaTeIBATE FAIBKY C [[€JIBI0 M3rOTOBJICHUA OPY-
OWil. 9TH NpeiKy YeJOBeKa MOoJYy4YUJIH HassaHue Yenoserx yme-
JAblil. DBOJIOIMS ABCTPAJIOINTEKOB [IJA B HANPABJIEHHH IPO-
IPECCHBHOIO PA3BUTHA NIPAMOX0MXAEHUA, CIOCODHOCTH K TPYAY
¥ COBEpPIIeHCTBOBAHHIO IroJIoBHOrO Moara. Ilo-BmaumMomy, B aTo
JKe BpeMs Ha4yasloch HCIOJb30BaHue oraa. EcrecTBeHHEINA oT6op
COXPaHAJ NPHU3HAKH, COAeHCTBOBABIINE PA3BUTHIO CTAAHOCTH,
T. €. YCHJIeHHIO O0IeCTBeHHOr0 XapaKTepa NOMCKOB Ao0brum U
3alUTHI OT XHIHBIX 3Bepei, YTO B CBOIO 0Yepe/lb BAHAIO Ha CO-
BepPIUEHCTBOBAHHME PYKH M HA PasBUTHE BbICIIEH HEpPBHOM Jesd-
TenbHOCTH (crocobHOCTh K 0bydenuw). Bee atn ocoberHHOCTH
obecneunsiu nodeay odesbaHOMOALH B Oops0e 3a cylecTBOBaHHE
u npuBesu 1,5—2 MJIH JeT Ha3al K IIUPOKOMY pacCceJIeHUIo UX
no Agpuke, Cpeauszemaomopsio, I0:xuoii, llenrpansnoit u FOro-
Bocrounoii Azuu (tabn. 4.1). Ucmons3oBarmne opyauii, CTagHBIH
0bpas :KHU3HH crocoDCTBOBAJIH JalbHEHIIeMY Pa3BHTHIO MO3ra U
BO3HHKHOBEHHIO Pe4H.

OnopHble TOYKK

1. 9BoJONHA NMPEKOB YeJOBeKa ILJIA MO NMYyTH YBelHde-
HHA o0beMa MO03ra, COBEPIICHCTBOBAHHMA HABBLIKOB
K TPYAY ¥ PAa3BUTHUA BHYTPHUIPYNIIOBBIX CBA3eil.
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2. IIpaMoxokeEHe ABHJIOCH BAKHBIM IIATOM HA IIYTH
OT 00e3bAHEI K YEI0BeKY.

pONpoCcbl AU NOBTOPeHWA WU 3aldHiAf

1. OT KaKO#H Irpynnsl MJIeKOIMUTAIOIUX NPOH30INeN OTPAL
npumaros?

2. Or xakux o6e3bAH BOZHHKJIA 9BOJIIOIIMOHHAA BEeTBb, Be-
AyInas K 4eJoBeKy?

3. IlokaskuTe, KAaK YepThl CTPOCHUA U 00pas Ku3Hu 06e35b-
AHONOAOOHBIX MPEeAKOB MNpeAoNnpefesHujA pa3BHTHE
NPHU3HAKOB BHJa YesioBeK pasyMHBIN.

HUcnone3ysa caoeapHbii 3anac pyOpuk «TepMHHOJIOrHSA»
¥ «Summary», nepeBe/[uTe Ha AHMJIMHCKUN A3BIK NTYHKTHI «Onop-
HBIX TOUEK».

4 . 3 . Craguum 3sonioumn Yyenopeka

IIpu3HaKkoM, OTAENAIOIUM YeJIOBeKOODpa3HbIX 00e3bAH OT
JNI0Aei, cuATaerca macca mosza, pasnas 750 z. UmeHHO npH
TAaKO# Macce Mo3ra oBJiajieBaeT peubio pebenok. Peus apeBHHMX
JIoAe# Obl1a OYeHb IPUMHUTHBHOM, HO OHA COCTABJIAET KadyecT-
BeHHOE OTJIMUMe BBICHIeI HePBHON JesATeJlbHOCTH 4YeJIOBeKa OT
BhICIIIE HEPBHOM JIeATEJbHOCTH KHBOTHBIX. Cl10BO, 0003HAUAO-
mujee AeicTBUA, TPYAOBBIE Ollepaluy, IpeJMeTsl, a 3aTeM ¥ 0000-
IeHHbIe NOHATHA, CTAJO BajKHEeHIIHM CpeJICTBOM ODIeHHA Me-
HMAY THOABMH.

Peus cnocoberBoBasia Gosiee athheKTUBHOMY B3aUMOJeHCT-
BHIO YWJIEHOB NepBOOBLITHOrO CcTajZa B TPYAOBLIX Ipolleccax, ne-
pejade HAKOMJEHHOIO ONbITa OT INOKOJIEHUs K NOKOJIeHHIO,
T. e. 0Oyuenuio. B bopnbe 3a cyuiecTBoBaHHE HNOJIYYHJH IIpe-
HMYIIECTBO Te NepBOOLITHBIE CTAAA JPEBHUX JIIOAEH, KOTOphIe
crany 3ab0THTBCA O CTAPDMKAaX W NMOJAAep:KUBaTh ocobeil, ocna-
feBmuX Gu3NUeCKH, HO 001a1aI0NINX ONIBLITOM U BhIZIeJIABIIHX -
Cs CBOMMU YMCTBEHHBIMH criocobHOCcTAMHK. Becnosiesnsie panee
CTApHKH, ChbejlaeMble COMJIEMeHHUKAMH NPH HeXBaTKe IMHINH,
CTaJIM NEeHHBIMHU 4YjeHaM¥U o0ILIecTBa KAK HOCHTEJH 3HAHHSI.
Peus copeiicTBOBaJIa PA3BUTHIO IPOLECCA MBINLIEHUA, COBEP-
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LIEHCTBOBAHUIO TPYAOBBIX IIPOLIECCOB, 9BOJIIOIMH 00IeCTBeH-
HBIX OTHOILIEHHIA.

B npomecce CTaHOBJIEHHUSA YEJIOBEKA BHIAEJAIOT TPH CTAAUH:

1) dpesneitwue niwodu,

2) dpesrue nwdu,

3) coépemermbie n0du.

Jperneiimme g, CIATAIOT, YTO ApeBHEHIINE JIOAN BO3-
HUKJIH 0K0JI0 1 muH ner Hazaj. M3BecTHO HeCKOJIEKO (hopM ApeB-
HEHIIUX JIIOAeH: numekanwmpon, cunanmpon, zeiideavGepez-
cKuil yeno8ex W pAA APYrux. BHemIHe OHM yiKe NOXOJHJIH HA
COBPEMEeHHOr0 YeJIOBeKa, XOTS OTJIHYATINCH MOII[HBIMHA HA/ITIa3-
HUYHBIMH BaJIHKaMH, OTCYTCTBHEM NOAGOPOAOYHOrO BHICTYINA,
HU3KHMM M nokaTbiM JiGom. Macca moara jgocruraia 800—
1000 r. Moar umeJi 6ojiee IPUMHTHBHOE CTPOEHHE, UEM YV MO3J-
Helmux gopm. [pesHeiiune JOAN YCIEIHO OXOTHINCH HA Oyii-
BOJIOB, HOCOPOI'OB, oJieHei, nTul. C NOMOIIbIO OTECAHHBIX KaM-
Hell OHM pasfieJBIBaAJM YOUTHIX JKMBOTHBIX. J{uim oHu B
OCHOBHOM B Melllepax M YMeJH MCIOJb30BaTh oroHb. OHOBpE-
MEHHO CYIIeCTBOBAJIO JOBOJBbHO MHOro (hopM JpeBHEHIINUX JII0-
Zieii, CTOSBIINX HA PA3HBIX CTYIEHSX PA3BUTHSA M 9BOJIIOIMOHHU-
POBABIINX B PA3HBLIX HANpABJEHUAX (B TOM YHCJIe B HATIpaBJie-
HUHM TUTAHTHU3MA).

Haubosee nepcneKTHBHBIM HANPABJIEHUEM 3BOJIONHUHA ObLIO
JaJIbHelilnee yBeJiHueHne o0'beMa roJIOBHOI'O M0O3Ta, pasBUTHe 00-
ImecTBeHHoro obpasa >KM3HH, COBEPIIEHCTBOBAHME OPYAHM TpYV-
na, fosee MUPOKOE UCIIOJIL30BAHHE OTHA (HE TOJBKO A oborpe-
Ba M OTIIYTHBAHUA XHMIIHNUKOB, HO ¥ /I IPUTOTOBJIEHUA ITHIH).
Bcee npyrue (hopmel, B TOM 94HCJe THTaHTBI, OBICTPO HCYE3JIH.

,lpvmlm' JIOAH (HeaBIepPTAJABILL). K APeBHUM JIIOAAM OTHO-
CAT HOBYIO I'PYNITY JI0jieit, nosBuBiIuxcs okoso 200 Teic. ger Ha-
3az. OHM 3aHMMAOT MPOMEKYTOUHOE MOJIOJKEHNEe MeXAY ApeB-
HeHIIMMH JOAbMA ¥ IePBLIMH COBPEMEHHBIMU JIoAbMu. Hear-
depmanvybt OLIIM OYeHL HEOAHOPOAHOM rpynnoi. Mayuenue
MHOTOYMCJIEHHbIX CKeJeTOB [I0KAa3ajo, UYTO B IBOJIOIHH HeaH-
JlepTaJblleB PN BCEM Pa3HOOOpa3sMu CTPOEHMA MOMKHO BhlJe-
JIMTD JiB€ JIMHHMH.

OnHa NMMHUA HUIA B HATIPABJIEHUH MOIHOTIO (hU3HUYECKOro
pasBUTHA. JT0 OBLIJIM CYIIECTBA ¢ HU3KHM CKOILIEHHLIM JIOGOM,
HHU3KHUM 3aTBLIIKOM, CILJIONIHBIM HAJMNIA3HUUHBIM BAJTMKOM, CJIa-
60 pa3BHUTLIM NOAGOPOAOYHEIM BEICTYIIOM, KPYIHBIMH 3y0aMH.
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IIpu cpaBauTENbHO HeboabmIOM pocTe (155—165 cm) oam obaa-
Jajin Ype3BbIYAaiHO MOIIHO Pa3BHTOH MycKyJaatypoi. Macca
moara gocturasa 1500 r. ITosaraioT, 4To HeaHAePTAJbIbI TOJb-
30BAJIMCh 3aYATOYHOMN YJIEHOPa3AeJbHON peublo.

Jpyrada rpyina HeaHJeprajblleB XapakTepusosasach 0oJiee
TOHKHMH 4ePTAMH — MEeHbIIMUMH Ha[OPOBHBIMH BAJIUKAMM, Bbl-
COKHM JI00M, DOJlee TOHKHMMH YeJICTAMH M DoJiee pasBUTBHIM
nogabopoakom. B obuiem (pusmueckoM pasBHTHH OHH 3aMETHO
yverynanu nepsoil rpynmne. Ho BzaMeH y HUX 3HAYHTENILHO YBe-
JUYHJICA 00beM JIOOHBIX [0Jiei IOJIOBHOI0 MO3ra. 9Ta rpymnna
HeaHAepTasbleB 6opojack 3a cylecTBOBAHME HE MMyTeM yCHJIe-
HUA (PU3UYECKOro pas3sBHUTHSA, 4 Yepe3 pPasBUTHE BHYTPUI'DYII-
[IOBBIX CBfA3€il NP 0X0Te, IpPH 3al{UTe OT BParos, or Hebiaro-
[NPHATHBIX OIPUPOAHBIX YCJIOBHH, T. €. Yepes 00beJHHEHHE CHJI
OTJleJIbHBIX ocobeii. TOT 3BOJIOMHUOHHEIN IYTHL U MPHUBEJ K I0-
asaernio 40—>50 Teic. neT Hazax Buaa Yenoex pasymHbIT —
Homo sapiens.

Hexoropoe BpeMs HeaHIepPTAJIbIbl U MTepBLEIe COBPEMeHHbIe
JIIOZM COCYIIECTBOBAJIM, a4 3aTeM, IpuMepHOo 28 ThIC. JeT Has3ax,
HeaHJAepTaablbl OLIIM OKOHUATENLHO BEITECHEHBI IIePBEIMH CO-
BPEMEHHBIMH JIOABMH — KPOMAHLOHUAMU.

Ilepspie coppemenunie moxd. KpoMaHbOHIB! ObLIN BBHICO-
Koro pocra — g0 180 cM, ¢ BeicokuM Ji6oM, 06'beM YepernHo Ko-

. pobku gocruran 1600 cm®. CniyromHOM HAArTA3HUYHEIN BAJMK
orcyTeTBoBan. KpoMaHbOHIBI BIIaJeNN YJI€HOPA3AebHOM pe-
Ybi0, 0 YEM CBHETEJbCTBYET XOPOIIO PA3BHTLIH MOAOOPOA0Y-
HBLiT BeIcTYI. XOpOIIO Pa3BUTHIA MO3T, 00IeCTBeHHBIN Xapak-
Tep TpyAa NPHUBEJIH K PE3KOMY YMEHBIUEHHI0 3aBHCHMOCTH
4yeJIOBeKa OT BHELHe# cpejbl, K YCTAHOBJIEHMIO KOHTPOJIA HaJ
HEKOTOPBIMH CTOPOHAMM CpeJibl ODMTAHNA, K MOABIEHUIO abeT-
PAKTHOrO MBIILJIEHUA M MONBITKAM OTPaXKeHHS OKDY:iKaKIIeit
UX IeHCTBHTENBHOCTH B XVA0KECTBEHHBIX 06pasax — HACKAJIb-
HBIX PHCYHKAaX, BHIPE3bIBAHUIO (DUI'YPOK M3 KOCTH H T. II.

OBOJIIOIMSA YeJIOBEKA BBHIILIA M3-T0J BeAYINero KOHTPOJIs
Onosoruyeckux (haKTOPOB M IpHODpeJia CoOLMAaJIbHBIN XapaKTep.
OcHOBHBIE 3TAllbl CTAHOBJIEHHUA YeJOBEKA M300paskeHbl HA CXe-
Mme (puc. 4.1).

Poanr Tpyaa B npoHcxoxaeRHH uyejoBerxa. Takue ocobeH-
HOCTH YeJIOBeKa, KAK BbICOKOPA3BHMTAs [EHTPAJbHAA HEPBHAsA
cucTeMa M pedyb KaK CpeAcTBO OOIeHHsA JII0Ael, pasjiesieHHe
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Puc. 4.1.

Cxema OCHOBHBIX 3MaAnoe
IBONOYUNL YeNOBEKA:

A — ascmpaaonumerxoesie,
B — apxanmponewt,

B — naaeoanmponot,

I' — cospemennvie nwodu

(GYyHKOMI BEPXHUX M HUXKHUX KOHEYHOCTEN, HeCInemualIusupo-
BaHHAA PyKa, cnocobHaA MPOU3BOANTE COTHH PA3HOODPA3HBIX K
TOHKHX ABUIKEeHHI, cozjaHue 00IecTBa B3aMeH cTa/ia, ABUJINCH
 PesyJbTaTOM TPYAOBOIi JlesiTensHOCTH uesoseka. Ha aTo kave-
CcTBeHHOe cBoeoOpasue 2BOJIOIHH YeJIoBeKa yKasan @, JHresnc
B pabore «Poxnb Tpyja B mponecce npespalieHns 06e3bsaHEL B Ue-
JIOBEKAa» .

4. 4 CoBpeMeHHbIN 3Tan
3BOMNIOLUMN HerioBeKa

Bce coBpeMeHHOE 4eJIOBeUeCTBO IPHHAJJIeKHAT K OLHOMY BH-
ay. EnuHCTBO uesoBeuecTBa BhITEKAET U3 ODIIIHOCTH IPOUCXOIK-
JeHHud, CXOJACTBA CTPOEHUA H MJIOAOBUTOCTH IIOTOMCTBA, Opakos
MeJKAY IpeAcTaBUTeNs MU pasHelx pac. O0uuii yposens pusn-
YeCKOro0 M yMCTBEHHOI'0 Da3BUTHA OJUHAKOB Y BCeX JIOJei.

Buyrpu Buzia Homo sapiens BeijiesifioT TpH DOJBIINE PACHL:
Hezpoudnyro (4epHy0), esponeoudnyio (benyi), monzonoud-
Hylo (oxeaTyio). Kasknasa U3 HAX JAeJIUTCA HA MaJble PacHl.
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Pasziuuua Mexay pacaMH CBOZATCA K oco0eHHOCTAM IBeTa
KOH, BOJIOC, IJia3, (hopMbl HOca, ryb u T. . BosHuKIH aTH pas-
JHUYHSA B Mpolecce NPHACIOCO0JIeHNHs YeJOBeYeCKUX NMOMYyJIAHi
K MEeCTHBIM NPHPOAHBIM ycaoBHAM. [[J coBpeMeHHOTro aTamna
aBosion MM Yesioseka (nocaegane 30—40 TeiC. JeT) XapakTepHO
pesKoe cHMKeHne poJsiu Ouosoruvyeckux (paxkropos. s aBOJIIO-
IIMH KHUBOTHBIX peniaillee 3HaYeHHe MMeeT M3MEeHeHHe yCJo-
BHMIif 0OMTAHUA, K KOTOPBIM IIOMYJIAIMH ¥ BUbI IpHcIocabanBa-
I0TCA MYTEM €CTeCTBEHHOTO oThopa.

Yenoseueckue coobliecTBa camMy co3jnaiT ausa cedbsa cpeny
obutaHusA, 0cBODOKAAACH TEM CAMBIM OT ABMIKYIIeil ()OpMBI ec-
TeCTBEHHOTro oTdopa.

ObpaTuM BEMMAaHHE Ha TO 00CTOATENBLCTBO, YTO HamboJiee
KPYIHOE OJiefleHeHHe YeTBepTH4YHoro nepuoga — 250 Tric. Jer
Ha3aJ] — COBIAJIO C PemIAIOINUM COOBITHEM B OMOJOrHYecKoOM
9BOJIIOIUHM YEJOBEKA — BO3ZHHUKHOBEHHEM CJIOMHBIX (JOPM KOJI-
JIEKTHBHOMN JeATEeJLHOCTH. B CYPOBBIX YCIOBHAX JIEAHHUKOBOTO
epuoja TOJBKO Takue (POPMBI JesATeJILHOCTH M MOryiu obecme-
YUTh BBIXKUBAHHE MHTEKAHTPOMOB U O0YCJIOBHUTEH MEPEXOod HUX
K OoJiee BEICOKOMY YPOBHIO PasBUTHUA — HeaHJepTalblam.

ITocne BOBHMKHOBEHHA COBPEMEHHOI'0 YeJioBeKa (KPoMaHb-
OHEIl) KJIMMATHYeCKHE YCJIOBUSA TaAK¥Ke NOJABepPIrJIHCh JOCTATOU-
HO pe3kuM Kosebanuam. HoBoe oseieHeHHe, KYJIbMHAHAIMA KO-
TOPOro NpUXOAUTCA HA nepuoj 17—16 Teic. JeT Ha3ax, yxe He
NOBJIHUAJO HA (PU3NUYECKHUI THII YeJIOBeKAa, TAK KAK YeJI0BeYecKoe
001ecTBO K TOMY BPEMEHH NYTEM COBEPIIeHCTBOBAHUA KOJJIEK-
THBHBIX (DOPM JeATeIbHOCTH M MATepPHAaJIbHON KYJIbTYPHI cCymMe-
JIO MPOTHBOCTOATH HEDJATONPHUATHBIM YCJIOBHAM CPEJbl.

Taxkum 00pa3omM, BeAYINYIO POJb B 3BOJIOIMH YeJOBeUYecTBa
CTAJM UrpaTh COLMANbHBIE (PAKTODBI, OMHAKO JKU3HEIEATeNb-
HOCTH Ka’sKAOro OTAeJILHOrO 4eJIoBeKa IoJA4YMHeHa OHoJiorHue-
ckuM 3akoHaM. CoxpaHser Bce cBOe 3HAUEHHE M MYTAIlMOHHBI
IpoLece KaK HCTOYHHK IeHOTHIHYECKOH H3MeHYHuBOCTH. B u3-
BECTHOM Mepe jieicTByeT crabuiausupylomas (popma ecrecTBeH-
HOro otbopa, ycTpaHss pPe3KO BhIPajKeHHbIe OTKJIOHEHHS OT
cpexnHeil HopMmbl. IIpmmepoMm gelicTBMA cTAOMIH3MPYIOUIETO
orbopa CAYKAT NMOBLIIIEHHAS CMEPTHOCTh HEJOHOIIEHHBIX Je-
Teil BCJEACTBHE CHHIKEHHA KH3HECNOoCOOHOCTH, NMOBLIIIEHHANR
CMEePTHOCTh MaJIbUMKOB B IIePBLIe I'OJbI II0CJIe POXAEHNA BCe/-
cTBHe (DEHOTHIIMYECKOI'0 IPOABJIEHHA HeOJaronpusaTHRIX aje-
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Jieii, JIOKaJM30BaHHLIX B X-Xpomocome. Biarogaps cymecrso-
BaHHIO HeGIArONMPHUATHBIX aJljieNieil, IPUBOAAIIHX B FTOMO3UTOT-
HOM COCTOSSHHHM K CMEpPTH A0 HACTYIUIEHUS PelnpoAyKTHBHOIO
BO3PACTa MJIM MPENATCTBYIOINAUX OCTABIEHHUIO MOTOMCTBA, IIPH-
MEepHO MOJIOBHHA 3HT0T, 00Pa3yoIIUXCca B KaXK/J0M IIOKOJIeHUH
JII0Jieil, He y4acTByeT B Iepejade IeHOB CJIEAYIOLIEMY IOKOJe-
HHIO ¥ ycTpaHsieTca M3 reHodonga supa. Okono 20% Jronpeit
BCJIeicTBHE (pudHuecKkuX ocobDeHHOCTEI, ocobeHHOCTEH noBeje-
HHUA, XapakTepa, COCTOAHUS 310POBbA He BeTynaiwT B 6pak. Ec-
JIA POAMTEH NJIOJOBUTHI, OKOJIO 15% 3auarhiX OprainsmMoB rud-
HET JI0 POXKJeHusA, 5% — IPH POKJeHUH 1 HeIIOCPeJICTBeHHO 10-
cje poxaeHus, 3% Jaiojaell yMHpaeT, He JOCTHIHYB IOJOBOM
3pesocTH. ITH HU(PLI NOKA3EIBAIOT, KAK BEJIMUK «I'Py3s BpeJ-
HBIX MyTanuii B reHooH/Ie YeJ0BeYeCTBa U CKOJb a(hdeKTHBEH
cTaOMIH3UpPYOIHH oTOOP, OTMETAKINNWII HeXXHU3HeCcIocoDHEIe
reHOTHIIEL.

B name BpeMs M30JAIMA KaK 9BOJIIONMOHHBIN (pakToOp yT-
paumMBaeT cBoe 3HAYeHHWe AJs YyenoBeka. McuesHoBeHMe Kiacco-
BBIX, PEJIMTMO3HEIX, PACOBBIX M ApYrux OaprepoB, NOBLINIEHHE
YaCTOTHI CMEIIAHHBIX OPAKOB YCHJIMBAET MeHOTHIIMYECKOe pas-
HooDpasue desoBeuecTBa. B mpolecce cOUaJbHON 3BOJIOIMK
coszaTca Bee OoJiee DaronpHATHBIE BO3ZMOMKHOCTH JJIA pac-
KDPBITUA WHAMBHJAYAJIBHOCTH Kaxjoro yenosexa. ObmecTBeH-
 HBIM XapakTep TPyJAa MO3BOJINI YeJIOBEKY BBLIZECJIHTLCH U3 IPH-
POABI, CO3AATH AJIsA ce0s HCKYCCTBEHHYIO Cpely O0MTaHMA.

Summary

A Man of recent type has appeared somewhere in the
Eastern Mediterranean and in the Asia Minor. Evi-
dently, in these places the last step towards formation
of Homo sapiens was made. That time the modern ap-
pearance of our human species finally developed. Re-
cent period of human evolution, covering the latest 30
to 40 thousand years, is characterized by decreasing
influence of biological factors. Thus, animals were de-
pendent on environmental changes, while a Man is cre-
ating environment by itself. By these means, human
beings are released from the pressure of centrifugal
natural selection.
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OnopHble TOYKK

Bonpocsi

1.B npomecce 3BOJHIHH YeJIOBeKa BBIEJNANT JApeB-

HeHIDHX JI0JAeil, APeBHHX JIOJAed — HeaHJIepTalb-
IeB M IepPBBIX COBPEeMEHHBIX JIOeH — KpPOMAaHBLOH-
11eB.

2. PazpuTHe YeaoBeKa COIIPOBOXKIAJIOCE YBEeJIHYEeHHEeM

00'’beMa roJIOBHOTO MO3ra H, KaK cJeICTBHe, COBepIIeH-
CTBOBAHHEM TPYJAOBBIX HABBLIKOB, NMOABJIEHHEM dJie-
HOpa3xeJbHOH peYH H PA3BHTHEM KOMMYHHKAIHH
B rpynmax.

(afal M
ansa ne

o)
¥
B

1. OxapakTepH3yiiTe NPOrpecCHBHbIE Y€PTHI B PA3BHUTHH

JPeBHeHIInX JIIo/eil.

2. Korga moABHINCE ITepBbIe COBPEMEeHHBIE JIAN?
3. OxapakrepuayiiTe COBPeMEHHBII 3TAM SBOJIOLNH UeJIO-

BeKAa.

4, Kakas ¢opma ecTecTBeHHOro orbopa fgeiicTByer Ha 4de-

JoBeuecKkue coobmiecrsa?

5. Kakue ocHOBHBIE packl BeIIeNsAI0OT BHYTpH BuAa Homo

sapiens?

Hcnonwpaysa cloBapHEIN 3anac pyopuk «TepMuHOJIOrHA»

¥ «Summary», nepeBelUTEe HA AHMIMHCKNA A3BIK NYHKTHI «Onop-
HBIX TOYCK».

S

Kaxaomy TepMUHY, YKa3aHHOMY B JIEBOM KOJIOHKE,
noabepuTe COOTBETCTBYIOIEe eMy OIpejeJieHue,
[IPHUBEJIEHHOE B IIPABOI KOJIOHKE Ha PYCCKOM M aHT-
JIMHCKOM A3BIKAX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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1. IpeBHeiimmnii
4eJI0BeK
The ancient Man

A. Ilepemeiienne no semJie Ha 3aJJHUX
KOHEYHOCTAX, UTO NO3BOJIHJIO BEICBODOAHTE
PYKH [ 3aIMThI ¥ A00bIYH MHIH.
Moving erect on the ground only by foot,
that makes it possible to use hands for
protection and obtaining food.

2. Heangepranen
The Neanderthal
Man

B. Ilepsuie coBpeMeHHBIE

JIIOH, XapaKTepH3oBaBIInecs
MPAMOXO0K/JIeHHueM

u obnazaBIIne YIeHOpa3/lenbHol peuslo.
The earliest people of recent type,
which walked erect and had articulate
speech.

3. Kpomansonen
The Cromagnon
Man

B. 'pynna niofeil, )KMBIIUX MeHee

200 TeIC. JIET TOMY HA3aJ1.

A group of people, that existed less than
200 thousand years ago.

4, IIpamoxoxaenue
Upright moving

I'. HeogHopoauas rpynna Jwozaeif,
oTHOCAIAACA K poay YesoBek

" BKJIHOYAaKIan HHTEKEHTPOHDB,
CHHAHTPONOB U APp. Hunu okono

1 mnH ner masan.

Diverse group of people belonging to the
genus Homo, which included
pithecanthropes, synanthropes, etc., and
lived about one million years ago.

5. UnenopasnensHan
peus
Articulate speech

JI. Bug KoMMyHUKATHBHOM

JAeATeNbHOCTH YeJIOBeKa, IIPH KOTOPoit
HMCIOJL30BAHME CPEJICTB A3bIKA AJA
obmenus npuobperaer ycTOMYHBLIH
NOHATHIHEII Xapakrep.

The type of human communicative activity,
when the language used to transfer
information includes stable notions

and concepts.
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Bonpocsi ana obcyxaeHus

21 Kakne npH3Haku, passuBalolHecs y 3apoAbIIa YeJoBeKa,
= | YKa3blBalOT HA ero }XKHBOTHOE NPONCXOkAeHHe?

B kakoMm HanpasJieHHH JeiiCcTBOBAJ eCTeCTBeHHbIH oTOOD
B NMpoIlecce 3BOJIIOIHH YeaoBexka?

ITouemy HeaHzepPTAAbIbI OLLJIN BLITECHEHBI COBPEMEHHBIMH
JIIOABMH — KPOMaHbOHIAMH?

Kaxkwue paxTopsl, no MEHeHH1I0 P, DHrenbca, ABAINCH
BEeAYIIHMH B dBOJIIOIHH NMEePBLIX COBPEMEHHBIX Jiloaei?

3asepuiasd H3y4YeHHE PA3BUTHUA JKU3HHM Ha 3eMJje, Heobxo-
JHMO ellle pa3 OCTAHOBHUTLCSA HA I'NIABHBIX BOIIPOCAX STOrO ABJIe-
HHusA. C nmo3umuii coBpeMeHHON HAyKH, B CBeTe 3HAHMHA, HAKOII-
JIEHHOT'O MHOTMMH ITOKOJEHUAMH YUEHBIX, SBOJIONUSA 3KHU3HA —
270 oueBHAHBIN (haKkT. CIIOPEI O TOM, €CTH 9BOJIIOLIMSA HJIU ee HeT,
KHuIleBIIKe BO BpemeHa JlapBuHa U jax<e B Hauase XX B., ceil-
yac GecrnpeamMeTHbl. [IpeeMCTBEHHOCTL NPU3HAKOB M TOCTENEeH-
HOCTE UX Ipeo0pa3oBaHUA, HAIIPAMED B PAJY HO3BOHOYHEIX (PBI-
661 — aM(puUbUM — PenTHINHN — MJIEKOIHUTAIIHe — YeJIOBeK),
VIKe CAYKAT yOeAnTeNbHBIM 10KA3ATEJILCTBOM PA3SBUTHSA DY
JKHBBIX OPraHU3MOB B CTOPOHY Bee foJiee CI0KHBIX (hopM cyime-
CTBOBAHUSA KUBOM MaTepHH.

CoBpeMeHHbIE METO/bI H3YUYEHHUA IPHPOALI JalOT BCe HOBhIE
JAOKAa3aTeJbCTBA NPEEeMCTBEHHOCTH MeXXJY HH3KOOPraHH30-
BAHHBIMHM M BBICOKOOPraHM30BAHHBIMM (hopmamu >xkusHu. Tak
YCTaHOBJIEHO, YTO B 'eHOTHIIEe YeJIoBeKa npuMepHo 95% reHos
VHACJIEAOBAHBI OT HAIIMX 00e3bAHOMONO0OHLIX mpeakos, 60—
70% w®3 HUX NPUHAANEHAT NPUMHUTHBHBIM HACEKOMOSIHBIM
MJIEKONHTAIOLMINM, ITOCTYKHBIIHM HCXOAHOM IPYIINOM s 9BO-
JIIOLIAM BCeX IPHMATOB. B reHoTHIIe UeJIOBeKa eCTh TAKIKe I'eHEl,
nepeflaHHble Yepes JINHHBINA PAJ MPOMEXKYTOYHBIX (DOPM OT phI-
0000pas3HLIX NPEAKOB U T. . ITH COBPEMeHHbIe JlaHHbIe yDeau-
TeJIBHO MOATBep K AaiT OMoreHeTHUYECKHI 3aK0H, 00'bACHABIINH
pA4 NIPHMHUTHBHBIX NIPU3HAKOB B dMOPHOHAJILHOM PAa3BUTHH
BEICIIHMX (DOPM HX MPOMCXOKACHUEM OT HUSIINX.
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0630p n3yyeHHOro marepuana rnasbl 4

OCHOBHbIE NMONOXEeHUA

Kpynaeiimum cobeiTHeM B IOHMMAaHUMA MCTOPHHU UesiOBeKa
Kak suja crana pabora Jlapsuna «IIpoucxoskaenue yesosexa
[10JIOBOI 0TOOpP».

OcHOBHBIE YepThl CTPOEHHUA H 9IMOPHMOHATBLHOTIO PA3BUTHA
YeTKO ONpeAesioT MoJoXKeHHe Bua JesoBeK pa3yMHBIH B TH-
ne Xopaoseix, noxarune IlossoHoOuHBIX, Kiaacce MiekonuTalo-
mux, orpage IIpumaTos, noxoTpsALe 4eJI0BEKOMOAOOHBIX 00€3h-
AH.

ITponcxosxaenue yejopeka ot 06eabsil, BelyIINX ApeBeCHbIH
obpas KU3HH, NIpeoNPeieSINIO 0COOeHHOCTH ero CTPOeHUus, KO-
TOpbIE, B CBOIO O4Yepe/b, ABHJIHCH AHATOMHUYECKOH OCHOBOM ero
crnoco0OHOCTH K TPYAY M JaJibHeHInei COIlMaJIbHOH 3BOJIIOIUH.

Pemaromum maroMm Ha NyTH OT 00€3bAHBI K YeJIOBEKY SABH-
JIOCh IPAMOXOMKAEHHE,

ABcTpaJIONHTEKH UK cTagaMu, umenn maccy 20—50 kr
u poer 120—150 e, XOAMJIM HA ABYX HOrax NpPH BbINPAMJIEH-
HOM I10JIOXKeHHH TeJia.

OKoJI0 2—3 MJIH JeT Ha3aj *KUJH CYIIecTBa, MOJYy4YHBIIHE
Hazpanue Yesopek ymesnsiii. OHu mMesin Maccy moara jgo 650 r,
_ ymenn o6pabaTeIBATE IMaJILKY C eJbI0 H3rOTOBJIEHUA OPYIHIA.

IIpuanakoM, OTAENAIONIUM YesIoBeK0o0oOpasHbIX 00e3bsH OT
awjeii, cunTaeTca Macca Mosra, pasaas 750 r.

B npouecce cTaHOBJIEHHA YeJIOBEKA BBIAEIAIOT TPH CTALUM:
JipeBHeMII e JII0AHM, APeBHHE JII0A1, COBpeMeHHbIe JIIOH.

CuHTaloT, 4TO ApeBHeHIIHe JIOAW BO3HHKJIH OKOJXO 1 MJIH
JieT Ha3ajl. 3BecTHO HECKOJIBKO (hopM JipeBHeM I X JII0/Ieil: MH-
TeKAHTPOIl, CHHAHTPOMN, reijleb0eprcKui YesoBeK U pAj Apy-
UX.

K npeBHHMM NIOAAM OTHOCAT IPYNIY JIOAEH, MOABUBIINXCH
okoso 200 TeIC. JeT Ha3aJ), — HeaHAepTaJableB. OHH 3aHHMAIOT
[IPOMEXYTOYHOEe I10JIOKeHHe MeyAy APeBHeNIIMMH JIOAbMHA U
IepPBbLIMH COBPEMEHHBIMH JIIOABMH.

40—50 TeIC. NIeT HA3aJ NOABUJICH BHJ YeJloBeK pa3zyMHBIH —
Homo sapiens.

OBOJIIOIHA YeJIOBEKA BHIILJIA HM3-II0J BeAYINero KOHTPOJA
fuosornueckux (paKTOpoB ¥ npuobpesia coluaabHBIN XapaKkTep.
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Bce coBpeMeHHOE 4eJIOBEUECTBO IPHHAMJIEIKHT K OJHOMY
BHAY.

EpuHCcTBO yenoBeuecTBa BEITEKAET U3 OGIIHOCTH NPOMUCXOK-
JIEHHA, CXO/ICTBA CTPOEHHA U IJIOAOBUTOCTH IIOTOMCTBA, OpaKoB
MeKAYy NpeACTABUTENSIMH Pas3HbIX pac.

Beayuiyio posib B 9BOJIIOLMH YeJIOBEUECTBA CTAJIN UI'PATE CO-
I HaJbHble (PAKTOPBI, OHAKO YKH3HEJAeATEJIbHOCTh KaMmJa0ro oT-
JleJILHOT'O YeJIOBEKA IMOAYHNHeHa ODM0JIOrHYeCKHM 3aK0OHAaM.

MpobnemHble obnactu

Kaxkue ocobennocTH B obpase :KM3HH JPeBHEHINHUX JIojel
CBHJIETEJBLCTBYIOT 00 X Oosiee BLICOKOM YPOBHE PA3BUTHSA IO
CPaBHEHHIO C ApeBHeHmuMH (popmamu?

Kak cBsazaHBI pa3BUTHEe M03ra M COBEpIIeHCTBOBAHHE OpPY-

nuit Tpyaga?

MNpuKnagHble acnekTobl

KaxuMu coBpeMeHHBIMM METOAAMH MOKHO OIIPe/IeJIUTh BO3-
pacT npeakoBeIx hopM uesoBexa?
Kaxue MexaHH3MEI JIEIKAT B OCHOBEe ()VOPMHPOBAHHUA YeJIOBe-
yecKux pac?
. Ha xaxkmue (hakThl MOKHO ONepeThHCs, AOKA3BIBAA JIOMKHOCTE
Teopuu pacusma?

3apaHua

C nmosunuii GHOreHEeTMYECKOro 3aK0HA AOKaXKHuTe 3XHBOTHOE
NpoMCXOXKAeHNe YeJiOBeKa.

ITosicauTe, YTO TaKoe COIMAJIbHbIE OTHOIIEHHA, U paccka-
JKHUTE, KAK OHHM CKJIAABIBAJINCE HA PA3HBIX 3Tanax 3BOJIIOIHH Ye-
JIOBEKA.



PA3LEN




B3aMOOTHOLUeHUSA
opraHu3ma
n cpeppbl

B npoyecce ucmopuneckozo pa3sumusl ¥Hu3Hu

HaQ HAWell naaneme 603HUKAN0 U UCHE3AN0 OUEHb
onbutoe KOAUHeCmeo 8udos, OMHOCAUUXCA KO 6CeM
yapcmeam Husolt npupodst. B niwoboit uemopuveckui
MOMEHM, BKAIONAA HACMOAULee BPEMA, PAIAULHbIE
CuCmeMamu4eckue zpynnol pacmenuil, HuUGOMHbLY,
Z2pubos u MUKPOOPZAHUIMOE 3aAHUMAIOM
onpedeneHnoe mecmo — cpedy oOUMAHUA,
NOAYHUSUWI YO Haseanue Ouocgepobt, m. e. cheput
Semnu, 3aCeNeHHOl HUBHIMU OPZAHUIMAMU.
ITonamue o 6uocgpepe anepsvie 86en 6 HAYKY

K.-B. Jlamaprx 6 1803 2. daa o6o3navenur aceil
COBOKYNHOCTIU HUBLIX OPZAHUIMOE, obumarnujux
Ha 3eMHOM wape, 00HaAKo, KaK U €20 360AI0UUOHHASA
meopus, npedcmasienus YyueHozo He HaWAu
wiupokozo npushanun. JJuwe cnycma 6onree wem

70 nem, 6 1875 2., amom mepmun 6ocKpecun
FHaMenumblii agempuitckuil zeonoz 3. 3wce.

B Guocghepe Husvie opzanu3mMbl AKMUBHO
a3aumodeiucmeyom dpyz ¢ dpyzoxm. Xapaxmep amux
s3aumodeiicmeuit — npedmem usyveHus

axonozuu (om epeu. oikos — dom u logos —

Hayka) — HayKu, 6 0OCHOGE KOmopoit

Aexam IB0NI0UUOHHOE YueHue u npedcmasnenus
00 UCMOPUYECKOM PAIGUMUU HCUBLLX

0pzanu3IMos Ha 3emne,

T -
i e,

s EREEELL L




fnaBa

buociepa, ee CTpykTypa
N PYHKLUN

Heaenua wusnu u ABAEHUS MePpMEoll npupodvi,
GIAMBLE € 2€0N102UYECKOlU, M. €. ¢ NAAHeMHOIlL,

MoKy IPeHUR, ABARNMCA NPOABACHUCH

edunozo npoyecca.

..Mbt noaywuau 6 nayxe pad nabawdenuil

u docmuxcenuit, KOmopsie yraivieaom

HA 0ZPOMHOE FHAYCHUE OPZAHUIMOE 6 FeMHOU Kope,
6 HACMHOCMU 6 XUMUYECKUX e¢ npoyeccax,

u Komopbte da6HO IACAYHCUBAIOM CUCTEMAMUNCCKOIL
c60dKu u HaywHoii ofpadomicu ¢ moyiku 3peHusn obuezo
NPOAGACHUA CEOUCTME HUBOZO0.

B. H. Bepnadckui

Jdeoayus buocgepsL 06ycroslena
MecHO C8A3AHHLLMU MeHcOY co00lL
mpemsa zpynnamu axmopos:
pa3séumuem Haweill naaHembl

KaK KOCMUYECK0zZ0 meaa

u npomexkamu,ux 6 ee nedpax
xumuweckux npeobpa3oéaHuil,
OuosI02UYLeCKOll 280I0UUCIL HUBLLX
Op2aAHU3MO8 U pa3sumuem
yenogeyeckozo obuecmaea.
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Okoso 70 nmer Has3aj BHIAAIOIIMHICA YYeHBIH aKaJeMHK
B. W. Beprajckuii paspaboran yuenue o 6uochepe — obonouke
3eMJiH, HaceJIeHHOI sKuBLIMHU opraauamamu. B. V. Bepuaackuit
pacnpocTpaHHU) MOHATHEe Ouocheps! He TOMBKO HA OPraHU3MEI,
HO ¥ Ha cpeAy uX o0uTaHus. BEIABUB re0JIOrHYeCKYIO POJIb 3KHU-
BBIX OPraHU3MOB, OH IIOKa3aJ, 4TO UX JedATeJIbHOCTH IIpe/cTaB-
aseT coboil BaxHeWInui GaxTop npeodpasoBaHUA MHHEPAJIb-
HBIX 000J0ueKk miaHerhl: « Ha 3eMHOII IOBEePXHOCTH HET XUMH-
YecKOM CHJIbI BoJiee MOCTOAHHO AeHCTBYIOIIEeH, a moaTomy bojiee
MOTYIIeCTBEHHOM MO CBOMM KOHEYHBIM IIOCJHEACTBHAM, 4YeM
JKMBBIE OPTraHW3MBI, B3ATHIE B IleJIoM» . IIpaBMIBHO IO3TOMY Ha-
3nIBaTH OMochepy 060J10uK0# 3eMiIH, KOTOPas He TOJILKO Hace-
JIeHa, HO ¥ nmpeobpasyercs JKUBBIMY CYIIeCTBAMH.

5 1 . CTpyktypa duochepbi

Buocdepa Brkmouaer: xusoe eeujecmeo, obpazoBaHHOE
COBOKYITHOCTHIO OPraHU3MOB; OuUO2eHHOEe 6eu,ecmaeo, KOTopoe
co3/laeTcs B Ipolecce KU3HeAeATEeIbHOCTH OPraHM3MOB (rassl
arMocdepsl, KaMeHHBIH yroJib, He)Th, H3BECTHAKH H AP.); KOC-
Hoe 6eujecme0, KoTopoe opMmupyercs 0e3 ydacTHs KHBBIX
OPraHMU3MOB; 6uUOKOCHOe Beuijecmeéo, TpeJcTaBiaswIlee coboi
COBMECTHBIH pe3yJbTaT KU3HeAeATeILHOCTH OPraHU3MOB U He-
O1oJIOruYecKMX Nponeccos (HanpuMep, MO4YBkI).

5.1.1. KocHoe selwecTtBo 6uochepsbi

I'panuner o0nocdepsl (puc. 5.1) onpegensioTress QaKkTopaMu
3eMHOM cpeJibl, KOTOPHIE JeJIal0T HEBO3MOKHBIM CYIIeCTBOBAHUE
JKHBBIX OPraHu3MoB. BepxHaAsA rpaHALA IPOXOAUT IPUMEDHO HA
BEIcOTE 20 KM OT MOBEPXHOCTH IJAHETHI M OTTPAHUYEHA CJI0eM
030HA, KOTOPBIH 3a/iep:KUBaeT ryOUTeJIbHYIO IS 3KH3HHA KOPOT-
KOBOJIHOBYIO 4acTh yJbTpaduosieroBoro uaiaydeausa ConHoa.

Takum o0pasom, KHBbI€ OPrAaHU3MbI MOTYT CYIIECTBOBAThH
B Tponocdepe U HHMKHUX cJosax crparochepsl. B rugpochepe
3eMHOI KOPEI OPraHU3Mbl MIPOHUKAIOT HA BCIO ri1ybnHy MupoBo-
ro okeasa — 10 10—11 km. B murocdepe 3KHU3Hb BCTPEUAETCH HA
rnyouse 3,5—7,5 KM, 4TO 00yCJIOBJIEHO TEMIIEPATy PO 3eMHBIX
HeJp ¥ YPOBHEM IIPOHUKHOBEHHUSA BOALI B JXHAKOM COCTOSHUH.
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Armocihepa, 'azoBasa 000JI04Ka COCTOUT B OCHOBHOM M3 a30-
ma ¥ kucnropoda. B HeBONbIINX KOJUYECTBAX B HEH CONEPHCUT-
ca auokeuy yraepoaa (0,03%) u ozon. Cocroanne armocdepnt
oKaasIBaeT 6oJibIIOE BAMSAHHEe Ha (PU3HUYECKHe, XHMHYECKHe
¥ OMOJIOrHYeCcKHe IIPOoIecChl Ha MOBEPXHOCTH 3€MJIH H B BOJAHOM
cpege. Ilas Guosoruueckux nponeccoB Haubolbllee 3HAUYEHHE
HMEIOT: KHCIOPOJ, HCIOJb3YEeMBIN JJIA AbBIXaHUA U MHHEPAJIH-
3aIlM¥ MEPTBOro OPraHMYecKoro BenlecTsa, AHOKCHJ yriepoja,
y4acTByOMHi B (poTOCHHTE3E, U 030H, IKPAHUDYIOLIHH 3EMHYIO
[OBEPXHOCTh OT JKEeCTKOr'o YJbTPa()MOJeTOBOr0 HIJIYYEHHHA.
AsoT, IHOKCH][ yriaepoja, mapsl BoJbl o0pasoBajuchk B 3HAUH-
TeJLHOM Mepe OJarojaps BYJIKAHHYECKOI 1eATeNIbHOCTH, a4 KHC-
JIopoj — B peayJibTaTe (JOTOCHHTE3a.

I'nipoedepa. Boma — BaskHBIN KOMIIOHEeHT OHoc(hephbl H OJHH
M3 HeoOXOAMMBIX ()AKTOPOB CYIIECTBOBAHMA >XUBBLIX OPraHM3-
moB. OcHoBHas ee yacTb (95% ) HaxoauTcsa B MuposoM okeane,
KOTOPHIN 3aHUMAaeT okoJio 70% NOBepXHOCTH 3eMHOr0 mapa
u copepxkut 1300 muu/km’. IToBepxHOCTHBIE BO/LI (03epa, peKH)
BKJouaioT Becero 0,182 man/kM?, a KOJIMYECTBO BOJABI B YKMBLIX
opraausmax cocrasisier Bcero 0,001 mas/km?®. 3HauUTEIBHEIE
sanacel Bojsl (24 MmaH/KM?) cogepskar negauKn. Boabnoe 3Ha-
YyeHHEe HMEKT radbl, PACTBOPEHHEIE B BOJ€: KUCJIOPOJ U AHOKCH]
yruepozsa. UX KOJHMYECTBO MIMPOKO BAPhUPYET B 3aBHCHMOCTH
. OT TeMIEepPaTypPhbl ¥ NPHCYTCTBUA dKUBBIX OPranusMoB. J[HOKCcH-
Ja yriepoja, cojepskailerocs B Boje, B 60 pas 6onbiue, uem
B armochepe. I'mapociepa ¢GopMHpPOBanach B CBA3M C PA3BHUTH-
eM JuTocepsl, KOTOpas B TeYeHHEe IeoJIOTHYECKOU HCTOpPHH
3eMJIn BbLAeANA 60ONbIIOe KOJUYECTBO BOAAHOIO ITapa.

Jduroedepa. OcHOBHAas Macca OPraHU3MOB, OOMTAIOIIHX
B nipejieniax JuTochepsbl, HAXOAUTCA B TOYBEHHOM cJioe, Tybu-
HA KOTOPOTr'o He NPEeBHIMIAeT HECKONBKHX MeTpoB. ITouBa BKJIIO-
yaeT MUHepPaJIbHbIE BelllecTBa, 00pasyoinecs Npn paspymeHnH
IOPHBIX TOPOJI, M OPraHUYecKHe BelecTBa — MPOAYKTEI dKHU3He-
JeATeJJbHOCTH OPraHu3MOB.

5.1.2. Xusbie oprasin3ambl (KviBoe BeliecTso)

Xorsa rpasuisl 6nocdepsl JOBOJILHO V3KH, 3KUBBIE OPraHnu3-
Mbl B HX HpejiejlaX pacnpejesieHbl o4eHb HepaBHomepHo. Ha
0onbII0M BhICOTE H B r1yOHMHAX rugpocdepsl ¥ nuTochepsl opra-
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Puc. 5.1. Pacnpocmpanenue opzanuimnos 6 Guocepe:

1 — yposens 030106020 cA0R, 3A0EPHUBAIOULELO HecmKoe
yabmpapuonremosoe usaywenue, 2 — 2panuya crezos,

3 — nowea, 4 — musommubie, ofumanuyue 6 newepax,

5 — Oaxmepuu 8 HePMAHLIX CKEANUNHAX,

6 — npudonnsie opzanuiImb
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HU3MBI BCTPEUAKTCH OTHOCHTENbHO peako. HXusub cocpegoro-
YeHa I'JIaBHBIM 00pa30oM Ha MOBEPXHOCTH 3eMJIH, B IIOYBE U B IIPH-
IOBEPXHOCTHOM CJIOE OKeaHa.

061y Macey 3 KUBBIX OPraHU3MOB olleHuBaiT B 2,43x10'? T.
Buomacca opranusmos, oOHTaOIUX Ha cyme, Ha 99,2% npexn-
cTaBJieHa 3eJleHbIMH pacTeHuAMHU U 0,8% — KUBOTHBIMHM M MHK-
poopranuamamu. HanpoTusB, B OKeaHe Ha [OJIO pacTeHHI
npuxoautces 6,3% , a Ha 0110 YKHBOTHBIX M MEKPOOPraHU3MOB
93,7% Bcelt buomaccel. H{n3HbL cocpenoTOYEHA INIABHEIM 00pa-
3oM Ha cyme. CymmapHas OMoMacca OKeaHa COCTABJISAET BCEro
0,03x10' 1, uau 0,13% 6GuomMacchl BCex CYIECTB, 0OUTAIOIIUX
Ha 3emure.

B pacnpemeneHUH KUBBIX OPraHU3MORB 10 BUJOBOMY COCTA-
By HabmiogaeTcsa BajkHAas 3aKOoOHOMepHOCTh. M3 obmiero umcia
BUIOB 21% npuUXoAUTCA Ha pacTeHMdA, HO UX BKJAL B 00IIVIO
buomaccy cocrasuaser 99% . Cpean :xkuBoTHBIX 96% BHIOB —
0ecrno3BOHOYHEIE U TOJBKO 4% — IM03BOHOUYHBIE, U3 KOTOPHIX
TOJIBKO JeCATaA 4acTh — MJeKonuraiomue. Taxum obpasom, B
KOJIHYEeCTBEHHOM OTHOIIEHHHU npeodsagaioT (pOpMbI, CTOAIIHE
Ha OTHOCHTEJbHO HH3KOM ypPOBHE 9BOJIOMMOHHOTO Pa3BUTHA.
Macca sxuBoro Bemiectsa cocraBageT scero 0,01—0,02% ot
KOCHOTO BelecTsa 6mocdepsl, 0JHAKO OHA UI'PAeT BeAYIYIO POJIb
B reOXMMHYECKHUX Iponeccax. Bemecrsa 1 aHepruw, Heobxoamn-
MYIO A1 oOMeHa BeIecTB, OPraHNU3MbI YePIaloT U3 OKPYIKaio-
miei cpefbl. OrpoMHEIe KOJHYECTBA JKMBOW MaTepHH BOCCO3/a-
10Tcs, npeobpasylores U pasiaaraioresi. EsxeronHo, 6aarogaps
JKH3HEAesATebHOCTH PACTeHHI U JKUBOTHBIX, BOCIIPOU3BOJATCS
okoJ10 10% 6uomaccel. YTobbl IpeAcTABUTE MACIITAGLI reoXu-
MHYECKOH AeATeJIbHOCTH OPraHu3MOB, [IpHMBeJeM HEeKOTOpbie
nugpsl.

ExxerogHas nNpoAVKOHA KHBOIO BelllecTBa B Omocgepe co-
crapiser 232,5 MJPXA T CYyXOro OpraHM4YecKoro BelecTsa. 3a ato
sKe BpeMd B niporiecc (hoTocuHTE3a BoBJIeKaeTca 46 Mmupa T yrie-
poja. s aToro Heobxoammo, urobsr 170x10° T auokcuga yrie-
pona npopearuposayio ¢ 68x10°r Boasl. B nponece skusnenes-
TeJILHOCTH exKerofHo Bosjekaercs 6x10° azora, 2x10° ¢pocdopa,
a TaKk)XKe KaJWi, KaJbIWil, Marauii, cepa, sKejie3o U JApyrue sjie-
MEHTHI.

lleaTenbHOCTh }XUBBIX OPTaHU3MOB CJIYKHUT OCHOBOI KPyro-
BOPOTa BEHIECTB B IIPHPOJE.
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OropHble TOYKK

@ 1. Buocdepa 3eman — 060J0YKa NJIaHETHI, 3aceleHHAN
H npeo6pa3oBaHHAS KMBBIMH OPraHH3MAMH.
2. 'paanusl 6Hocepsl NMPOJEralT HENMOCPEACTBEHHO
IO/ O30HOBBLIM PKPAHOM H B TOJINIE 3€MHOH KOPHI HA
rayounae 3—7 KM.
3. B ocHOBHOM KH3Hb CKOHIEHTPHPOBAHA HA NMOBEPXHO-
cTH 3eMJIM M B NMPHNOBEPXHOCTHBIX BOJaX MHPOBOIrO

OKeaHa.
4. PacTeHnsa COCTaBAAIT OCHOBHYIO 4YacTh OHOMAacCCHI
NJIAHEeTHI.
Bonpoce! ana NoTopeHus 1 3afaHuns

. ..‘?,’ﬁ 1. Kakopa o6masa 6uoMacca KMBOTO BelllecTBa Ha 3emie?
= 2. OxapaxTepu3ayiiTe pacrpesieIeHIe YKUBLIX OPraHU3MOB
IO cyIIe.
3. Uro o3HayaeT OHATHE «BUA0BOII cocraB» Guocdeprr?
4. IIpeacTaBUTeIM KAKHX CHCTEMATHYECKHX TPYII KH-
BOTHBIX npeobiazaior Ha cyme?
5. Kakoit BKJaJ BHOCAT IMO3BOHOYHBIE JXUBOTHBEIE B OHO-
Maccy okeaHa?

Hcnonbaya cnoBapHbIN 3anac pybpuk «TepMHHOJIOTHA»
¥ «Summary», mepeBeJuTe Ha aHIVIMICKMIA A3BIK MYHKTHI «Onop-
HBIX TOYEK».

5 . 2 . Kpyrosoport Belyecre B npupoge

I'naBaas GyHKOHA OHochepsl 3akaouaerca B obecneyeHHH
KPYroBOPOTA XMMHMYECKHX 3JIEMEHTOB, KOTOPBIH BhIpakaeTcs
B UUDKYJAIMH BEImeCTB MeXAy armocdepoit, mousoii, rHApo-
chepoii 1 KUBLIMU OPraHU3MAaMH.

Kpyrosopor soanm. Boga ucnapsierca ¥ BO3AYIIHLEIMH Tede-
HUAMHU NepeHoCUuTeAa Ha Oosbime paccToAHnsA. Beinagas Ha no-
BEPXHOCTh CYIIH B BHJEe OCAZIKOB, OHA CIOCOBCTBYeT paspylmie-
HHIO TOPHBIX TOPOJ, AeJiaeT X HeJOCTYNHBIMHU JJIA PACTEHMIA
1 MHKPOOPraHM3MOB, PA3MbIBAET BePDXHMH NMOUYBEHHBINH CIOH
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Boigenenne atoMoBs
BOAOPOAA B KOCMOC

{ a, BopsHoi
(] nap

Ocapnku

WUcnapexue

- Mupogoit okeaH

Puc. 5.2. Kpyzosopom eodsl 8 Guocepe

H YXOOHUT BMeCTe C paCTBOPeHHEIMH B Hel XHMHUYEeCKHMH coeaqn-
HeHUSMH U B3BEIIEeHHLIMH OPTaHMUYECKHMH YACTHIAMH B MOPS
u okeaHs! (puc. 5.2). [lupkynsanus BoABI MeXKAY OKEaHOM U Cy-
mrei npeacrapager coboil BajKHeHIIee 3BEHO B HNOAMEPIKAHUH
JKU3HHM Ha 3emJe. Binarogapsa aToMy npoueccy HPOHCXOAUT
TNOCTEeNeHHOe pa3pylleHue JUToc(epbl, KOMIOHEHThI KOTOPOH
MEepeHOCATCA B MOPSA U OKeaHBI.

Kpyrosopor yruepona. ¥Yriepol BXOAUT B COCTAB Pa3HOO00-
Pa3HBIX OPraHMYECKHX BEIECTB, U3 KOTOPEIX COCTOMUT BCE JKH-
Boe. B mpomecce (oTocHHTE3a 3eJI€HbIe PACTEHHA HCIOJIbL3YIOT
yriepoj JUOKCHIA YIJIepo/ia ¥ BOAOPO/ BOJILI VIS CHHTEe3a opra-
HHUYECKHX COeANHEHHH, a 0cBOOGOAMBINMIICA KUCIOPO/ IOCTYIIA-
et B arMocepy. UM apiniaT pasjindyHbIe JKMBOTHBIE U PACTEHUA,
a KOHeYHbIH NPoAYKT Abixaunus — CO, — BelAesIAETCA B aTMO-
cepy (puc. 5.3).

Kpyrosopor azora. ATMochepHbIi a30T BKJIHOYAETCA B KPY-
roBOpoT GJarogaps AesTeJbHOCTH a30T(PHKCUpPYIOU[UX GakTe-
pUii ¥ BOJOPOCJIe, CHHTE3UPYIOUIX HATPATHI, TPUTOJHbIE A
HCII0JIL30BAHHUA pacTeHuaMu (puc. 5.4). Yacrs azora pukcupy-
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eTcA B peayJjbTaTe 00pa3oBaHUA OKCUJAOB BO BpeMs 3JIeKTpUUe-
CKHX paspagoB B arMochepe. CoelMHEHMA A30Ta U3 MMOYBHI 110-
CTYIAIT B PACTEHHA M MCIIOJB3VIOTCA JAJIA MOCTPOeHHUA 0eJIKOB.
Ilocne OTMHPpaAHHA HUBBIX OPraHU3MOB ZHUJOCILHbLE oarxme-
puu pa3naraioT OpraHuYecKHe OCTaTKH JIo aMMuaKa. Xemocun-
mezupyouiue Gaxmepuu IPeBPaNalOT AMMHAK B A30THCTYIO,
3aTeM B a30THYIO KHcaoTy. Hekoropoe KonmuecTBO azoTa, bJja-
rojlaps KeATeNbHOCTH deHumpuguyupyouux 6axmepuii, 1o-
cTynaet B Bo3ayx. HacTe azora ocefaeT B riiyboKOBOAHEIX OTJIO-
FEHUAX U HA JJIUTEJBHBIH CPOK BRIKJIIOUAETCS U3 KPYTOBOPOTA;
ara MoTepA KOMIIEHCHPYeTCA MOCTYIJIeHHWeM a3oTa B BO3AYX C
BYJKAHHYECKUMMU Ia3zaMu.

Kpyrosopor cepri. Cepa BXogUT B COCTAB PSAja AMMHOKHNC-
JIOT ¥ TaKKe NMpeAcTaBisaeT coboi KM3HEHHO Ba*KHbIH 2JIEMEHT.

Bocnonxexue pecypcos CO;
J/ B npouecce AeATeNbHOCTU

yenoseka
PasHoBecue & @ U3secr,
atmocdepa-—
N o
B nxanmecxai

r ' [Obixanve NEATENBHOCTD
cuurea KUBOTHBIX \
pacTteHuin |
oo |

Sue rvm MCKONAeMoro

Haaecrxoaue | (
(xogannoaue}
npme a6t |n .

PasnoxeHne ®

MuHepanuaaums

MN3BecTHAK

Pue. 5.3. Kpyzosopom yzaepoda e 6uocgepe
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ATMOCOEpPHBI

a3oTr
!'Ip;mutu EHHAaA Benok
dukcaunn
1

3 v
Buonoruueckan PacTutenbHbie . BoccTaHoBnenne [eHutpudukaums
MECALWMA W XMBOTHbLIE OTXOAb: yurpaToe
® MEpTBLIE : P
OpPraHnamol

\’\MMMaK Sl

asora ()

WasepxeHHbIe
nopoas

HHTpHThI\___L

B nopzemubie BoaL!
Hutpartsl »

Puc. 5.4. Kpyzosopom asoma 6 Guocgepe

Haxopsaumuecs ray60Ko B Io4YBe M B MOPCKHUX OCAA0YHBIX IIOPO-
Iax COelMHEHUA Cepbl C METAJNJIAMH — CYJb(HUALI — IEepeBO-
OATCA MEUKPOOPraHM3MaMH B JOCTYNHYIO (hOpMYy — cyJbdarsl,
KOTOpbIE U mnorJjomanTcsa pacrenuamu. C noMmombo 6axkTepuit
OCYIIECTBIAIOTCSA OTAENbHLIE PEAKIIMH OKHCJIEHHUA-BOCCTAHOB-
nerus. ['ny6oko saneraioujue cyab(parsl BOCCTAHABIMBAIOTCA A0
H,S, KoTopslil noAHMMAaeTCsA BBEPX M OKHCJIAETCS adpoOHBIMHA
fakTepuaMH 40 cvib(haros. PasiioikeHne TPYIOB XMBOTHBIX
MM OCTATKOB pacTeHUi obecrneuynBaeT BO3BPAT CepPhl B KPYTroBO-
pot (puc. 5.5). B peaynbsTaTe AeATeIbHOCTH YeJI0BEKa ABHIKEHHE
MHOTHX BEIIECTB PE3K0 YCKOpAeTcHA, IIPH 3TOM B OLHHUX MeCTax
BO3HHMKAET HEJOCTATOK, & B ADYIrHX — H30BITOK KaAaKHUX-TO Be-
mecrs. IIpumepom cayxut nossimeHHbN BoIGpoc SO, B aTMo-
cepy IpH CXKUTAHUH TOILINBA. B OKPECTHOCTAX MeAelIaBHIb-
HBIX 3aBOJ10B u30bITOK SO, B BO3Ayxe BbI3bIBaeT rubess pacTu-
TeJIbHOCTHU BCJIEJCTBHE HapyIIeHusA nmpouecca (h)oTOCUHTE3A.
Kpyrosopor (gochopa. Pocdhop cocpeloTOUEH B OTIOHEHH-
51X, 06pa30BaBIIUXCA B NPOIILIBIE reosioruueckue anmoxu. Ilocre-
IIEHHO OH BBIMBIBAETCH M3 HHX M IONAJXAET B 3KOCHCTEMbI MJIH
BHOCHTCHA Ha MOJA KaK yaodbpeHue. PacTeHU s NCIONIB3YIOT TOIb-
KO 4acThb 3TOro (hocopa; MHOro ero YHOCHTCA peKaMHu B MOPA
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Mpamoe sO
nornowexue

Cxwravne
Tonnuea

Atmocgepa

-~

ornoweHue

pacTeHuaMu Y.CLOGD&HHR
Ancopbuun-

AecopOumna
Ha rnuHe

‘:\ﬁl\dunemu

AspofHan 30Ha

Nt/

BulwenaumsaHm
H,S wenayvsBaHme

v
Moyea v ocaaxm

AnaapobHan 30Ha

Cynuhunbt xenesa

Puc. 5.5. Kpyzosopom cepovt 6 Guocghepe

M CHOBAa OTJaraeTcsa B ocajkax. Bmecre ¢ BbIJIOBOM pEIGHI, cO-
JepsKaleil aToT dJeMeHT, Ha CYNIy BO3BpalllaeTcs MPHUMEPHO
60 000 T anemenTapHoro ¢ocdopa, ZoOBIBAGTCHA e eKerogHo
1—2 maH T dochopecogepkamux nopoj. Xora sanacs dochop-
cojepKaluX NOPOJ BeJIMKH, B OyAyIeM NpHjeTcs IpeJIpHHA-
MaTh crelMaabHble MephI 1A Bo3BpanieHus docdopa B Kpyro-
BOPOT BEIeCTB.

ﬁ? Ecological systems of different level of complexity are
the largest biological systems. They include biocoenos-
ea (ecosystems) and biosphere in whole. Like all other
biological systems, they are characterized by certain
rates of substance exchange and energy flow, repro-
duction of its elements, development, etc. All the com-
ponents of biosphere — biological, biomineral and in-
organic compounds — exist in continuous interaction

with each other.
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OnopHbie TOYKK

1. Iupkynaanmua BOABI MeJAy OKeaHOM H cyuel npenx-

craBasier coboi BajKHeHIlee 3BEHO B MOIepPKaHHH
JKH3HH Ha 3emure.

Yrnepox BXOAMT B COCTAB pPa3HOOOpa3HBIX oprammye-
CKHX BeleCTB, H3 KOTODPLIX COCTOMT BCe JKHBOe.
ArmocdepHbiii a30T BKIIOYAETCsI B KPyropopor Gia-
rogapsa AeATeJbHOCTH a30T(PHKCHPYIOIMHX OaKTepHi
H BOJOPOCJIei, CHHTe3HPYIOIMX HHTPATHI, IPHTOHEIe
ANA HCIONb30BAHHUS PACTeHHAMH.

Cepa BXOAHT B COCTAB PAJla AMHHOKHCJIOT H IIPeJCTAB-
nsAeT coboH KH3HEeHHO BAKHBIH 3JeMeHT.

bl OonAa NosTopeHna v 3aaaHWA

5
6

. B uem saknrouaerca riaaBHas GpyHKIUA 6mochepni?
. PacckaskuTe 0 KPyroeopoTe BOJAKI B IPHPOJE.
. Kakue opraHuaMsl norJjomamnT AHOKCHJA yriepoja H3

armochepn1?

. Kakum nyTem cBsizaHHBIH yriepoji BHOBb BO3BPAaIaeT-

cs B arMocgepy?

. OnumnTe KPYroBOpoT a30TA B IIPUPOJE.

Kaxyio poss HrpaioT MHKPOOPraHHu3Mbl B KPYTOBOpPOTE
cepni?

7. Kak 1eaTeJIbHOCTD YeJIOBEeKa BJIANAET HA KPYroBOPOT Ce-

pol, hocopa?

HUcnonw3ya cnoBapHblil 3anac pybpuk «TepMuHomorus»

# «Summary», nepeBeJuTe Ha aHIMJIMHCKHI A3BIK NVHKTHI «Ornop-
HBIX TOYUEK».

TepMnt

ONnorvs

KaxxzoMmy TepMHHY, VKa3aHHOMY B JIEBOM KOJIOHKE,
noabepuTe COOTBETCTBYIOLEe eMy OmpejelieHue,
NIPUBEJEHHOE B IIPABOM KOJIOHKE Ha PYCCKOM M aHT-
JUUCKOM S3BIKAX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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1. Buocdepa
Biosphere

A. KoanuecTBo 3XHBOro BeliecTsa, Toi
HJIM MHOI OHOJIOrHYeCKOH CHCTeMBI,
NPHXOAAIIEECHA HA eAHHUILY ILJIOLAAH
uan obbema.

The quantity of living compound in this
or that biological system per square

or volume unit.

2. JKuBoe BemecTso
Biological
compound

B. CoBOKYNHOCTH NPOAYKTOB,
BO3HHKAKOLAA IPH B3AUMO/IeiiCTBHH
HHBOIO BelllecTBa ¢ haKrTopaMu
HEe)KHBOIi MPUPOJBI 1 KOCHBIM BEllECTBOM
ouocepsl.

Complex of substances, that appear

due to interactions of living organisms
with nonliving nature and inorganic
compounds.

3. Kocnoe Bemecrso
Inorganic compound

B. CoBOKYNHOCTD #HBBIX OPraHU3MOB

B Onocgepe.

The whole complex of living organisms
in biosphere.

4. Buokocuoe
‘BeleCTBO
Biomineral
compound

T'. Heskusoe setecTso 6uochepst,
BKJIIOYAIOLIee KOMIIOHeHThbl aTMocdepsl,
aurochepsr U ruapochepst.

Nonliving substances in biosphere,
including components of atmosphere,
lithosphere and hydrosphere.

5. Buomacca
Biomass

. ObnacTh cyllecTBOBAHUA H
(DYHKIHOHHPOBAHUA Ha 3eMJie JKHBBIX
OpPraHM3MOB, B KOTOPOH HX COBOKYIIHAA
JlesiTeJbHOCTh MPOABJAETCA KaK
reoXMMMUYecKHi (haKTop IJIaHEeTapPHOro
maciuTada.

Area on the Earth, where living
organisms are existing and functioning,
and where their joint activity is apparent
as the geochemical factor of planetary
scale.
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Bonpockl Ana oDOvKAeHnA

2 Kaxum obpasom hopMupyerca 6HOKOCHOE BeI[eCTBO
» 6uochepsi?

Kax cxkopo obpasyioTres ckoneHus 6HOKOCHOro Beulectsa?

B uem 3akaouaeTcs BAHAHHE H3GMEHEHHUH KOMIIOHEHTOB
armocdepsl, TuTocheps 1 rupochepbl HA TOMEOCTas
6nocgeps! B megom?

0630p M3y4yeHHOro marepuana rnasbl 5

OCHOBHbIE NONOXEHWA

Brigenenne ypoBHeil OpraHM3anuy JKMBOM MaTepPHH 1103BO-
JaeT HauboJiee OJIHO XapaKTepPH30BaTh OT/AeJIbHBIE IPDOABJICHUA
JKUBHEAeATeNbHOCTH, ABJAIIINECH OCHOBOM BbeIpaboTKM 0000-
IIEHHLIX NpPeACTABICHUI O dKU3HH.

Bubl 3)KMBBIX OPraHU3MOB HHTEIPHPOBAHEL B COODIIECTBA —
OMONEeHO3BI, B KOTOPHIX CBA3AHLI NHAINIEBLIMHA ¥ MHOTMMH JPYIH-
MH B3aMMOJEHCTBHAMM.

CoBokynHocTs 6HOLEHO030B hopMupyer Ouochepy B LeaoM.
B 6uocepe kHBbBIE OPraHU3MBI OCYIECTBIAKT HElpPepPbIBHBIMH
o0MeH BellecTB — KPYroBOPOT 3JIEMEHTOB U MOJIEKYJI.

«Ha 3eMHOI NOBEPXHOCTH HET XUMHUYECKOH cubl 6osee mo-
CTOAHHO JAeicTBYIOLIEi, a MoaToMy DoJsiee MOryuiecTBeHHOM 110
CBOMM KOHEYHBIM IOCJIeCTBHUAM, YeM KUBbIe OPraHU3MbI, B35~
ThI€ B [EJIOM».

Buocdepa Bkaouaer: :XxuBoe BemecTso, OMOreHHoe BeniecT-
BO, KOCHOE BellleCTBO M OMOKOCHOE BellecTBO.

I'paruus: Guochepnl onpepesslOTea (PaKTOPaAaMHU 3eMHOI
cpe/bl, KOTOPBIE IeJIaI0T HEBO3MOYKHBIM CYILI[eCTBOBAHME 3 KUBBIX
OpPraHu3MoB.

HuaHb cocpeioToueHa raaBHBIM 06pa3soM HA MOBEPXHOCTH
3eMJIH, B [I0OYBEe M B IPUIIOBEPXHOCTHOM CJIO€ OKeaHa.

B 6uoctepe B Konu4YecTBEHHOM OTHOLIEHHMH IpeobiajaioT
(opMBI, CTOANIHE HA OTHOCHTEJNBHO HU3KOM YPOBHE 9BOJIIOIHU-
OHHOTI'O Pa3BUTHA.
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ExxeroaHo 6siarofaps »Ku3HeAeATeJbHOCTH PACTEHHH H KH-
BOTHBIX Bocnpouasoautca okoso 10% Buomaccsl.

T'naBHaa pyHkuua 6mochepsl 3akawo4daerca B obecneyeHHH
KPYroBOPOTa XMMHYECKHX 3JIEMEHTOB, KOTOPBIHA BEIpasKaeTcsa B
OHAPKYJIANHUHN BEIeCTB MeAy aTMoc(epoil, nouBoii, rugpocde-
pPOM ¥ >KMBBIMH OPraHU3MaMH.

Mpobnemtble obnactn

B uem 3akJ04aeTcsA reOXHMHUYECKas PoJib dKHBBIX OPraHMua-
MOB?

ITpuBeanTE NpHMMEpEHI.

Kak 1 mouemy H3mMeHsAeTcs INIOTHOCTD dKU3HH B Pa3JIMYHBIX
yacTax 6uochepn?

OxapakTepu3syiiTe BepXHHe H HMXKHUE Ipejieibl PacIpocTpa-
HEeHHA KU3HMU B bHocdepe.

MpuknagHble acnekTbl

Kaxum 00pa3oM sKHUBbIe OPraHA3MBbI BIHAIOT HA KPYTrOBOPOT
BOZBI M IPYTHX BEIECTB U 3JIeMeHTOB?

B uem 3akJloyaeTcA BIMAHHE YeJOBeYeCKOH HAeATeIbHOCTH
Ha rjobajbHbI€ KPYroOBOPOTHI BemecTB B 6uochepe? Ilponsio-
CTPUPYHTE OTBET NIPUMEpPaMHU.

3apaHua

Kaxk BuI fymMaeTe, B ueM 3akJiodaeTca HeobOX0AUMOCTb 3HA-
HHI ocobeHHOCTell M 3aKOHOMepHocTell GHOreHHOH MHUrpanHH
aToMoB?

IToBTOpPHTE MaTepHas HACTOAIIEH rIaBbl M YeTKO copmy-
JIHPYiiTe OCHOBHBIE IIOHATHA.

6%



lnaea

YXu3Hb B coobLuecTBax.
OCHOBbI 3Konoruu

Besde, 6naome do noKpouimsix abdamu noawcos,

8030YX 36€HUM OM NEHUA NIMUY U HCYIHAHUA
Kpyxauuxca nacexomsix. He moavko a zycmoex

napax HUMHUX CA0e8 ammocdepot, HO U 6 HucmoMm adupe
BEPXHUX CAOEE BCE NOAHO HCUIHU.

A. M'ymboavdm

B samott enase vl y3naeme,

YUMo HU3Hb KA} D020 0mMPenbHo20
OP2AHUIMA HEeBO3MONCHA 6HE
coobwecmea ¢ ocobamu, emy
nodoOHbLMU, U OpYzumMU 6UOAMU HCUBHLX
OP2AHUIMO8, ABNANOULUMUCA ONA He20
nuuwesoi 6a3oll u ecmynaruULuUMU

C HUM 8 UHble PopMmbL
63AUMOOMHOULEHUIL.

O mom, Kax ¢gopmupyromcs

makxue coobuwecmea Oopzanu3mos
PA3AUYHBLX U008, 6 YeM NPUYLUHbL

ux ycmouvusocmu 6 HeOOUHAKOBbLX
YCaoB8UAX OKpYHcaloueil cpedst,

Kak eé3aumodeiicmayiom mexcdy coboil
ocobu pasnblx 6udos u Kaxue @arxmopbl
8AUSIOM HA YCMOUYUBOCMb
Ouosozuveckux cucmem Hadsudos8ozo
panea.
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Bee xuBBIE OpraHmM3Mel, HaceJidlollHe Hally [JjiaHeTty, Cy-
IeCTBYIOT He caMH 110 cebe, OHM 3aBUCAT OT OKPYIKAIONIEH cpefibl
M MCMBITBIBAIOT HA cebe ee BOGnEﬁCTBHﬂ. DTOT TOYHO COTJIACOBAH-
HBI KOMIIJIEKC MHOKecTBa (DaKTOpPOB OKpyIKallleil cpeabl
H IIpHCHOCOﬁJIEHHH K HHM JKHBBIX OPraHH3MoB oﬁycnonnnaae'r
BO3MOXHOCTBH CYIIIeCTBOBAHHMA BCEBO3MOXKHBIX (hOpM OpraHma-
MOB H CAMOT'O pa3JIM4YHOT'O oﬁpaaa HX JKH3HH.

BaauMocBaA3HN 1 3AKOHOMEPDHOCTH COCYVIIIeCTBOBAHHA KHBBIX
OPraHM3MOB B NMPHUPOJe; OPraHU3anuio ¥ QYHKIHOHUPOBaAHHE
NonyJaAlMii, Ouoneso3os, OHOreoreHo30B U 6Mocdepkbl B EJIOM;
3aKOHBI «3JJOPOBOT'O» COCTOSAHUA KAK HOPMBI 1 OCHOBBI CyIIIeCT-
BOBAHMS dKHU3HU U3YYAET DKOJIOTH. 3HAHHNE HeTopuu obpasosa-
HHSA, CTPYKTYPBI COODIIECTB KUBLIX OPraHU3MOB ¥ TeX (paKTo-
POB OKPYKAIOIe# cpefibl, KOTOPhIE OKA3bIBAIOT BO3AEHCTBHUSA HA
HHX, [T03BOJIUT COXPAHHUTL HEOOXOAUMYIO JIJI1s JKU3HH UejloBeKa
cpefly ¥ pa3yMHO HUCIOJIb30BATH IPHPOAHEIE PECYPCHI.

6 1 . Wcropus dopmMmuposaHus
coobLecTB XNBbIX OPraHU3MoB

Bes cyma noxpasgensiercs Ha KpynHEble obacTH, Ha3sIBae-
MbIe MATEpHKAMH HJIH KOHTHHeHTamu: Espony, Asuio, Adpu-
Ky, Cesepnywo u IOxHyi0o AMepuky, ABcTpaiunio u AHTAPKTH-
ny. PacTuTeasHbIN U 3KUBOTHBIH MUD KOHTUHEHTOB CHUJILHO pas-
auyaioresi. Yem aTo o6bsacHuTE? 3BeCTHO HECKOJIBKO IPUYHH,
00yCJIOBNIMBAIOIAX HECXO/ACTBO »XUBOTO MUpPA B Te€X MJIM MHBIX
MecTax 3eMHOro mapa.

IlepBas 13 HUX — reoJiorHueckas ucTopus Marepukos. Cor-
HH MMJIJIHOHOB JIeT Ha3ajJ KOHTHHEHTOB He ObLJIO M cylla npej-
craBisana coboii MOHOJIUTHBIN maccnB — [lanreio (puc. 6.1, A).
Oxkono 200 maH jeTr TOMy HaszajJ, B TPUACOBOM NepHUOJE
Me3030MCKOIl 9pBI, eIMHbIII cynnepMaTepuK PAacKoJIOJICA HAa ABe
kpynsasbie vact: Jlappasuio u l'onasany. Ilocnegusas qunynace
HAa 10r; OHA BKJAKOUYana oyavinue AHraprTuay, Ascrpanuio, Ua-
auo, Appuky n I0xHEyI0 AMepuKy, KOTopble 000cobUInChH BIIO-
C/Ie[ICTBMH B OTAeJibHbIe KOHTHHEHThLI BCJEACTBHE MPOJAOJHKAB-
MIMXCHA Pa3JIOMOB M NOABMIKEK 3eMHOH KoOpsl (cMm. puc. 6.1,
B, B). Eepona un CeBepHasa AMepHKa J0JII'0 ellle COCTABIAINA eIH-
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~ Pue. 6.1. Teonozuveckas ucmopus Mamepuxos

HbI MaTepuk. Takoe pacnosokeHHe KOHTHHEHTOB CJ0MKHIOCH
K HaYaJy KailHO30HCKOIi 2pBI, T. €. KO BpeMeHH 0KoJ0 65 MiH
aer vasag (6.1, I').

Pasaenenne MaTepHKOB He MOTJIO HE OTPA3UTLCH HA 9BOJIIO-
LUK pacTeHM# M KuBOTHBIX. Hanpumep, Ascrpanus obocobu-
Jlach emle A0 NOABJEeHHA IJIALEeHTAPHBIX MJIEKONHTAIOUIHUX H B
pesyJibTaTe 3TOr0 COXpaHHJia A0 HAIMX AHeH AlueKIagyLiHx
M CYMYaThIX ¥XKMBOTHBIX, KOTOpPbIE HA JIPYI'MX MATEPUKaX OBLIH
BBITECHEHEI DoJiee COBEpPHIEHHLIMH BeICcIIMMH 3BepaMu. B Ho-
Boit enaHaum obUTaeT 0 CHUX MOP NpeACTaBUTENb AaBHO BbI-
MepuIero oTpsaga nepeosuiepos — rarrepusa. I0xuaa AMepuka
CpPaBHHTEJLHO HejaBHO coeguHmack ¢ Ceseproii Ilanamckum
nepemeikoM, U ee JKMBOTHBII MHp NpejcTaBsied OpoHeHoOCLA-
MM, MYpaBbeJaMH, JEeHHBIaMH, TAIIUPAMHE U ApYyruMu (opma-
MH, KOTOPBIX HeT HU B CeBepHoii AMepuke, H1 B EBpasuu. B To
»Ke BpeMs ayHa u daopa Espasuu u CepepHoii AMepHKH OYeHb
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CXO/IHBI BCJIEICTBHE TOI'0, uT0 BepUHIOB NIPOJIMB Ha MecTe mnepe-

‘[IeiiKka BO3HHMK B Mepuoj (JopMHPOBAHMS COBPEMEHHBIX c000-
utectB. Bropoii hakTop — u3onsanus. B saubosee apkoii hopme
aTOT haKTOp XapaKTepeH JJiA OCTPOBHBIX nonyiasanuii. Ocrposa
3acesIAIOTCA BUAAMH, CNIOCOOHBIMH IIPE0JI0JIEBATE MOPCKHE IIPO-
CTOPBI ¥ 3aUACTYIO NONAaJAI0IUMK TyAa cayuaiino. IloaTomy Bu-
JI0BO# cocTaB oburaresieii OCTPOBOB 3HAUNTEJNLHO OefHee, ueM
HA KOHTMHEHTaX B TexX jKe muporax. Kpome aToro, M3onasnus
BJIMsAET HA (JOPMHPOBAHKE COODIIECTB KUBBLIX OPrAHU3MOB ¥ Ha
MaTepuKax. 3iech, B KAUeCTBe OrPaHUYMBAIOIIUX NIepeMelleHne
OT/IeILHBIX ocobeil U uX rpynn (GakTOpPOB BHICTYNAIOT pa3ind-
Hble reorpa()MyecKue NpensaTCTBUA: PEeKH, ropbl, NyCTHIHA, 6O-
nota u T. A. UMeeT sHaueHHe W HHAUBUAYAIbHAA NOJABHIKHOCTD
OpPraHM3MoB.

Tperuii pakTop — pasjinuue KIUMATHYECKHUX YCIOBUH B LLIK-
poTHOM HampasieHHH. OT MOJOCOB K 9KBATOPY VBEJIHYMBAETCH
KOJIMYECTBO COJIHEUHOM 3HepPruM, nazalomnei Ha eJIMHUAIY ILJI0-
{44 3eMHOIl MOBEPXHOCTH. B 3aBHCMMOCTH OT 3TOTO, T. €. OT
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TeMIepaTypPHOTro pexkuma, (POpMHPYIOTCA crenupuuecKHe cood-
I[[eCTBA PACTEHHWH M JKMBOTHBIX.

OnopHLie TOYKK

@ 1. B pesyasraTe mojgBHIKeK M Pas3jiOMOB KOPhI 3eMHOIO
mapa Ha npora:keHHH Gosee yem 100 maH JeT npo-
HCXOIHJIO (OPMHPOBAHHE OT/JAeJbHBIX KOHTHHEHTOB
H3 enuHOro maccusa — Ilanremn.

2. HzosmpoBaHHbIe HA KOHTHHEHTAX KHBOTHBIE M pac-
TeHHs] Pa3BMBAJHCH HE3aBMCHMO OT (payHBI M (PIOPHI
APYrHXx obJsiactTed CyIuIH.

3. dopMHpoBaHHe COOOIIECTE NMPOHCXOAHIIO B PA3JIMUYHBIX
KJIHMATHYECKHX MOsicaX H B YCJIOBMAX H30JIAIHH.

Bonpocb! ANA NOBTOPEHUs M 3a/aHus

1. KakoBsl reojloru4eckas MICTOPHS MATEPUKOB M ee 10-
CJIeZICTBUA JJIS SBOJIONHUU PACTEHUIH M YKUBOTHBIX?

2. B uem mposiBasieTcsi 3HAYEHNE KJIUMATHYECKUX YCJIO-
BHUil o0UTaHUA B POPMHPOBAHHUHU COODIIECTB JKUBBIX OP-
raEn3MoB?

3. Kax ckaspiBaerTcs M30aA0HA Ha ()OPMHPOBAHHH CO00-
IL{ECTB MKUBbIX OPraHnamMos?

4. B yeM BBl BUANUTE OPUYHHBI cXoAcTBa (hayHbI H (hIOpHI
Espasun n Cesepnoii Amepukn? lO:xuHO0l AMepnku
u Abppurkn?

Hcnonwssya caoBapHblili 3anac pyopuk «TepMunosornsa»
H «Summary», nepeBejiHTe Ha AHNIMHCKHI A3BIK MYHKTHL «Onop-
HBIX TOYEK».

6 . 2 . buoreorpadwus.

OcHOBHbIe BUOMbI CyLUN

PaccmorpeHHsble B npeablayieM naparpadge ¢pakTopsl, Aeii-
CTBYIOIHE B TeYeHHEe MHOTHX MHUJLJIMOHOB JIET, IPpUBeJIH K obpa-
30BAHNIO Ha Hamell njaHere pasJMYHbIX OMoreorpad)MyYecKux
obsacreil. YueHble BbIJIEJAAIOT IIECTh TAKHX pernonon: Heapk-



Tnasa 6 \ Xu3ub 8 coobuecteax. OcHOBL! 3KONOMM 169

THYecKym, [lareapkTuueckyio, Bocrounyio, Heorponuueckyio,
Jdbhmonckyo u ABcTpanuiickyo obiaacrtn. Hekoropele na HuX
3aXBaTHIBAIOT MOAYAC HECKOJBKO MaTEPHKOB M XapaKTepH-
3YIOLIMXCH ONpeAeJIeHHbIM KoMILIeKcoMm 6uomos (ot rped. bios
JKU3Hb ¥ JIAT. 0MA — COBOKYIHOCTH), BHOCAIINX CBOM KOHKpeET-
HBII BKJaJg B 6Guochepy Semiun.

PasnuyaioT pAA OCHOBHBIX OMOMOB CyIIH; Ha3BaHUA 6OJb-
IIHHCTBA U3 HUX ONPeAeIsiiOTCA THIIOM PACTUTEILHOCTH, HATIPH-
Mep XBOMHBI€ HJIH JINCTBEHHBIE Jieca, MMyCThIHA, TPONMYEeCKHI
Jgec u T. A. OgHAKO B KOHEYHOM cueTe (haKTOpPOM, ONpeesidio-
UM TN 6HOMa, ABJIAETCA KIMMAT, MOCKOJBKY XapakTep cpe-
IBI 3aJ1aeTCs B OCHOBHOM TeMIIepaTypoil, KOJIHYeCTBOM OCaJKOB,
a TaKyKe HanpaBJeHMeM M cuyoH BerpoB. Tak, Hanpumep, U B
CeBepPHOM H B I03KHOM IOJYIIAPHH B 006J1aCTAX, JieKaNMX B 9K-
BaTOPHAJbHOM II0siCe, BeTPbl B OCHOBHOM JVIOT B HallpaBJIeHUH
K akBaTopy. OHH HecyT ¢ coboii Biary, KOTopas BhINAJaeT B BUJe
O0OMJIBHBIX JOK/EH B TPOIIHYECKOM I10siCe; B Pe3yJbTaTe BO3HH-
KawT Tponudeckue jgeca. O[HAKO M K ceBepy U K 0Ty OT TPOIMH-
KOB Te JKe caMble BeTpPbl ABJAIOTCA NPUYMHOI 00pasoBaHUA ca-
BAHH M NyCThIHL. Elle gaibilie oT 9KBaTOPA UepeayIioliuecs BeT-
pBEl M3 cyOTpONMYeCKOM M MOJAPHBIX 30H CO3JAI0OT CJIOMHVIO
IOCJIeI0BATEJIbHOCTh BhINAZEHUA OCAJKOB B Pa3HEIX pailoHaXx,
YTO NPMBOAHUT K 00pa30BAHHIO CTEIIEH M JIECOB YMEPEeHHOro nosAca.
.BansocTe K OKeaHy BJHAET Ha paclnpejejeHue 0CagKoB, a cJje-
JIOBATENbHO, U Ha PaclpocTpaHeHWe THIIOB PACTHTEJIBHOCTH.

OpnHu ¥ Te 3Ke OHOMBI BCTPEUAIOTCSA [0 BCEMY 3€eMHOMY 111a-
Py, HA PAa3HBIX KOHTHHEHTAX, B PasJMuHbIX yacTsax ceera. Ox-
HAKO Jieca, CTend U T. [[. MMelT CBOM XapaxKTepHbIe 0COOEHHO-
CTH B PA3JIMYHBIX 00J1aCcTAX NJaHeThl. Pa3JIM4HBl M JKMBOTHEIE,
npucrnocobUBIMMEca K CYLIeCTBOBaAHUIO B aTux Omuomax. Pac-
CMOTPHM KpPaTKO npejcrTasuTesieil hayHbel U (Jiopsl, odpasyio-
mux 6momMel pasnuuHbiX 6Moreorpadmueckux odsacreii.

6.2.1. HeapkTuueckan obnacre

Heapkrrnueckas obnacTs BKIOUYaeT TeppuTopuio Beeit Cesep-
Hoit AMepuku, Hetodavuanens u I'pernanaamio (puc. 6.2, A). Ha
ceBepe CHera M JibJbl CMEHAIOTCH TYHAPOH, & 3aTeM LIMPOKHM
MOACOM XBOMHBIX JiecoB. IQkHee ciiejlyeT MacCHB JIECOB YMepeH-
HOr0 I0sica Ha BOCTOKe, IIPEPpHH B IeHTPAJbLHONH wYacTH
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Puc. 6.2. A — Heapxmuvueckasn obracmuw,
B — Haneapxmuveckan obaracms

¥ CMellleHHe rop, NyCThIHb U XBOMHBIX JiecoB — Ha 3anage. Oc-
HOBHBIE OMOMBI:

Tyunpa. Huskopociaa pacTHTENbHOCTh: MXH, JTHITAaWHHKH,
OCOKH, uaxJikle KycTapHHKH. OCHOBHBIE }KMBOTHbBIE: 0JIeHb, MYyC-
KYCHBINA OBIK, J€MMHT, IIOJSPHBIN 3as1l, Iecel, BOJIK, Oenbiit
. MIOJIADHBIH MeABeAb, Oesasa coBa.

Xepoiasie Jeca. B ocHOBHOM rycreie jieca U3 MUXTHI, €J1H U
APYTHX XBOMHBIX JiepeBbeB. OCHOBHBIE JKMBOTHBIE: JIOChH, OJIEHD,
AHK0Opas, moJeBKa, 3¢eMJIePOHKH, pOCOMaxa, phich, AATJIbI, aMe-
PHMKaHCKHE PADYHKH.

Crenu. PasimuHoe coyeTaHue TPaBAHON M KYCTAPHHKOBOH
pacturensHocTH. OcHOBHBIE JKMBOTHBIe: 6M30H, aHTUJIONA, JH-
KHI KPOJIMK, aMepHKaHCKHUil 6apcyK, JHCHIIA, KOHOT, CTemHOMH
TeTepes, DOJIbIIoe KOJHYeCTBO FPEMYUYHX 3Meil.

Jincreennsie seca. [IIupokonucTBeHHbIE Jleca, UMelOIHe
IUIOTHYIO KPOHY: Ay0, OVK, KJIeH; MHOXKecTBO 11BeToB. OCHOBHBIE
JKMBOTHBIE: KPOT, CYCJIMK, YepHasa OenKa, eHOT-MOJOCKYH, Onoc-
cyM, OYPYHAYK, KpacHAaA aMepHKaHCKasA JHUCHILA, YePHBIH MeJ-
BeAb, IIeBUMe HNTHILEI.

Alecrronuerabie Jeca. 3apociaH MOXKiKeBeJbHHKA H Kyc-
TAPHUKOB C KOXXHUCTBIMH JucThAMH. IIpencraBurenu dayHbl
nonajgaT U3 COCCHUX DMOMOB.
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Hycrsinn. W3 pacTeHuii IIMPOKO PacnpoCTPaHeHBl KAKTY-
CBl, IPeBOBH/IHASA I0KKA, IIOJBIHD H KyCTapHUKH. OCHOBHBIE JKH-
BOTHBIE: JMKHI KPOJHK, CYCJIHK, KAKTYCOBAA MbIIIb, KADMAaH-
YMKOBAA MBIIIh, KEHI'YPOBas KPBICA U PYTrHe.

6.2.2. ManeapkTuyeckasn obnactb

ITaneapkruueckas obnacth BKJIo4aeT B cebsa Bcio Eppasuio
or BpuTaHCKHX OCTPOBOB Ha 3amaze A0 BepumHroBa npojimBa Ha
BocToke u Uupum u Magokuras Ha 1ore (puc. 6.2. B). Taxk xe,
kak u B HeapkTuke, BAoab Beei [laneapkTHKH TAHYTCA 30HBI
BEUHBIX JIBAOB, TYHJAPA ¥ XBOHHLIE jJeca. 001acTH ¢ yMepeHHbIM
kiaumaToMm B Kurae n finonuu, Tak e kak u B EBpone, moKpsI-
Thl JIUCTBEHHBIMM JieCAMH, OAHAKO BHAOBOM COCTAB a3HATCKHX
JnecoB borave. llenTpanbHble paiioHBl A3UM 3aCYLLJIMBEL U 0e3-
snecHbl. Jd{uBoTHBIEe ceBepa [lameapKTHKH OJIM3KOPOACTBEHHBI
HEAPKTHYECKHM, a Ha Iore BCTpedyarTcsa (GopMel, XapaKTepHble
s Bocrounoit o6ractu. OcHOBHBIE GHMOMBIL:

Tynapa. B ryuape u ¢opa u payHa CymecTBeHHO He OTJIHU-
4alTCA 0T obuTaTe NIel 3TOM 30HBI B HEAPKTHUYeCKO# obiacTH.
Xpoitupie neca. JlpesecHBIe MOPOALI, COCTABAAIONINE ITH

Jjeca, COCHA, MUXTA, eJib — IPUHAJJIEIKAT K TeM e PoJaM, 4TO
H COOTBETCTBYIOIHe lepeBbA HeapKTHKH, HO NPeACTaBIAIOT CO-
0ol oTsiMYHbIe OT HUX BHABLI. To ke caMoe OTHOCHTCH H K JKH-
BOTHBEIM — PBICH, pocOMaxe, JIOCIO.

Crenu. TpaBsl NpUMepHO Takue 3Ke, Kak U B HeapKTHke.
TunuyHbIe YKUBOTHBIE: CAWraK ¥ AHTHJIONA, AUKHUE OCJBI, JIO-
majgb ¥ Bepbuiof], a TaKkMKe CYCIHK, XOMAK, TYIIKAHYHK, KYHH-
1a, maKaJ.

Juersennwie jeca. B ochosaoM 6yK, KieH, ay6, rpab, 1una,
HO Apyrux, Hexkeau B HeapkTuke, BujgoB. dayHa JIMCTBEHHBIX
JIeCOB TAKYKe OYMeHb HATIOMHHAET HeaApPKTHYeCKYIo.

Aecrromnernnie aeca. Pajion Cpein3eMHOMOPEA 04€Hb HO-
X0 Ha COOTBETCTBYIOLIHIH HeapKTHYeCcKHII OGMOM, B KOTOpOM
00HMTAIOT JKHBOTHBIE U3 PA3JIMYHBIX COCEAHMX co00IecTB.

Hlyersin. PasposHeHHBIe KYCTHKH HOJIBIHM, TATLYATON TPA-
BBI, 3apOCJIA BepOJiOsKbeil KOJMIUKH, cakcayja U TaMapHCKAa.
JKHBOTHRI MHD NpeACTaBJIeH HeCKOJbLKMMHM BHAAMH TPABOAJ-
HBIX, 4 TAK¥e eXXaMH, TYIIKaHYNKaMH, IecYyaHKaMH, MeIleT-
yaToi Kpbicoi 1 xomakamu. M3 nTHI, — OpJibl, COKOJILI, COBEI.
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6.2.3. BocrouHas obnacte

Bxumouaer B cebs Unanio n Wrgoknrait, a Takxke ocrpo-
Ba Ileitnon, Asy, CymaTpy, BopHeo, TaiiBanp 1 PHIMNNHHLL
(puc. 6.3). Bece ocTpoBa cnJiomb NOKPHITHI NBILIHBIMHA TPOIIHYE-
CKHMHM JIECAMH, TOrJla KAK 3HAUYMTEJNbHAA JOJA MATEePHUKOBOMH
yacTH 06JIaCTH 3aHATA F'OPAMH ¢ PA3HOOOPa3HBIM PACTHTEIbHEIM
NOKPOBOM, B 3anaaHoi MHAuM IlepexojsdlnuM B CYXHe CTelu.
W3 Bcex TponmyeckHX paiioHoB Bocrounas obnacte Haubo-
Jiee GegHa IHAEMHUYHBIME (OT rped. endemos — MeCTHEII), T. e.
BCTPEYAKIINMHUCSH TOJIBKO B aHHOI MeCTHOCTH, (popMaMu, XO-
TA ¥ ABJIAETCA HEHTPOM HNPOMCXOXKAEHHUA M pPacceJeHus M0o3BO-
HouHEIX. OcHOBHOM BHOM:

Tponugeckuit sec. Kak ¥ B APYPHX TPOMHYECKHX Jiecax,
3xech B M300MJIMH PACTYT COTHM BUIOB pacTeHuii, o6pasyomniux
HenpoxoauMEle 3apocian. HekoTopble THIHYHEIE pACTeHHUA: JIHA-
Hbl, 6aMOyK, MAHWJIBCKAsA KOHOIUIA ¥ THK, OaHBAH U YepHOe Jie-
peBo. Cpean *KMBOTHBIX HIMPOKO NPEACTABJIEHb! IPUMATEI THO-
OOHBI, OPAHTYTaH, MeJIKUe cOpoAnYH 00e3bAH — Tynaiis, AoJ-
ronAT, mopu. XapakTepHbI TaKKe HHIMACKUI CJIIOH, Tallup, ABa
poza HOCOporos, AMKOOpPas, TUrp, MeABe/b-rybay u 6aMOYKOBBIH
MeJBedb, OJIeHb M aHTHJIoNbI. MHOro haszaHoB, ALOBHTHIX 3Mei

" pa3JIMYHbIX AIIEPHIL.

Puc. 6.3. Bocmounaa ofaacme
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6.2.4. Heotrponuyeckas obnacro

B cocras obnactu Bxoaar IQxuas u llenrpancHas Amepu-
Ka, Tponuuyeckasi yacTh Mekcuku u ocrposa Kapubekoro apxu-
nenara (puc. 6.4). B koururerTaasuoi IOxxHOM AMepuke or-
POMHBIE IPOCTPAHCTBA MOKPBITH! TPONIMYECKUMH JIeCaMH M cTe-
namMu (maMmoi), o[HAKO B HEKOTOPHLIX 4YACTAX KOHTHHEHTA,
Tak ke kak u B llenTpansHoit AMepuKe, CyIecTBYIOT OTHOCH-
TeJIbHO HeDOJIbIIHEe TEePPUTOPHH, NpeAcTaBisAonIHe cob0i 0quH
M3 caMbIX CJOXHBIX B CBOEOG]JHGHHX PacTHUTEeJIbHBIX KOMILJIEK-
cos B mupe. ITockoneky ata obsacts gosroe Bpems ObLia 1oJi-
HOCTBIO M30JHPOBAHHON, ee (hayHa, B 0COOEHHOCTH T'PBI3YHEI,
PEe3KO OTJIMYAeTes OT JKMBOTHBIX APYrux obsacreii. OCHOBHbIE
OHOMBEI:

Tponuueckuii aec. [TosoBMHA KOHTMHEHTA IMOKPHITA TPO-
NHUYECKHUM JIeCOM, HeOOBIKHOBEHHO OOraThIM JHINAHUKaMM,
MXaMH, opxuaeamMu, OpomenunesbiMu. M3 Apyrux pacreHuit xa-
paKTepHbI KATYCTHAA MAajibMa, [PeBOBU/IHBII MATTOPOTHUK, TPO-
nNUYecKuii MHHAANL, 0aMOyK, JuaHbl, MHOMKeCTBO MEJKHX
JKMBOTHBIX: IIEIKOXBOCTBIE 00e3bsHEI, LEIIKOXBOCTLIA MeJBeab,
KapJHKOBEIH MypaBbel, HOCyXa, JJEHHBel], KapJHKOBLIN OJIeHb,

OIOCCYMOBAasi MbIlllb, SILEPHIbl, a TAKKe 3MeH, Befyliue Jpe-
BEeCHBII 00pas »u3Hu, H0JBINOe YHCIO NONyraes U Koaubpu.

Puc. 6.4. Heomponuveckas o6racmo
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Crenu (namna), PacTHTe bHEIN NIOKPOB NpeACTaBIAET CO-
0o cMemnIeHHe pasNU4YHBIX TpaB. #lMBOTHBIH MHUD — HaAHAOY,
nmaMnaccKHi oJleHb, MOpPCKas CBHMHKAa, TYKO-TYKO, HaMnacoBas
KOIIIKa, I0)KHOaMepPHKaHCKas JIMCHILa, CKYHCHI, JACTOYKH, Iap-
Has coBa.

Ilversiny. Peakue TpaBbl, HU3KMH KYCTAPHHK, KAKTYCHI,
1okKa. M3 s)KMBOTHBIX — HaHAY, OpOHEHOCIbI, rpUd, IUCHIA, TY-
KO-TYKO.

6.2.5. 3duonckas obnacrtb

B cocraB obmacrn BxoguT mouTn Besa Adpuka, Magarackap
H 103KHAaA 4acTh ApaBHiiCKOro nojyocrposa. 3anaasasa Adpuka,
a TakKe ropHasi yacTh BocTouHOM AQPHKH B JIeKalHUX YV 9KBATO-
pa pailoHax NOKPBITHI TPONHUYeCKUMHM Jiecamu (puc. 6.5). Ocrans-
Hy10 yacTsb lleHTpansHOoil AQpPHUKH B OCHOBHOM 3aHHUMAIOT CABAH-
HBI ¥ cTenH, npoctupaomuecs 4o Caxaps Ha ceBep u Kanaxapu
Ha 10ro-BocTok. CaBaHHBI AQpUKH ¢ OeCUNCIEHHBIMH CTaZaMHU
Pa3dHoOOpAa3HBIX KOMBITHBIX, TACYLIMXCA HA HUX, IIPEACTABIAIOT
coboil caMblii APKUII B MHpe oOpasen aToro 6uoma. Muorune us
oburapIMX B a()pUKAHCKUX CABAHHAX MJIEKONMUTAIOIUX He
BeTpeyaroTeAa donbine Hurge. OcHOBHbIE OMOMBI:

Tpomuueckuii nee AQpUKH GeiHee TPOIMMMUECKHUX JIECOB JPY-
., rux yacreit ceera. I3 nepeBbeB HaunboJsiee xapaKTepHa CBHeTe-
HHA, HJIH <«KpacHOe JAepeBO», MHOr0 XeBei, NamoOpOTHHKOB,
nuaH, opxujeit M Apyrux snuduTos (oT rped. epi — Ha, HaA
u phyton — pacrenue), T. e. pacTHTEJbHBIX OPraHH3MOB, 00H-
TALMX Ha ApYyrux pacreHnsax. M3 }KMBOTHBIX NpHMeYaTe I bHBI
KapJUKOBAaA aHTHJIONA, KAPJIUKOBLIN Deremor, ropuiua, MIiMM-
naH3e, 3eJleHas MapThIIIKa U MapThIIIKa-KapAHHaJI.

Casanna B OCHOBHOM NMOKPHITA TPABAMM M KYCTADHUKOBOM
pacTHTENbHOCTHIO, BCTPEYAOTCA JepeBbs akauuu, 6aobabd, Mo-
Jo4ai 1 nansMel. H{HBOTHBIN MHUD NpeACTABJIEH TPABOANHBIMHU:
3ebpa, cepHO-OBIK, aHTHJIONL! KaHHa, 6ybas, ray u ap. Tumuy-
HBI TaKKe Xupadsl, CJI0H, appUKAHCKMI cTpayc, OeJblii A yep-
HBII ABYpOTHE HOCOpPOrH, JieB, HOpOAaBOYHHK, renapi, I'MeHo-
Bada cofakKa, CYCJIUKH, 3JIaTOKPOT.

IIycrpias. PacTurenbHoCTh COCTOMT IIaBHBIM obpa3oM M3
TPaB ¥ peAKHX KYCTAPHUKOB, B 0asucax pacTyT (PpMHUKOBLIE
nagbMel. Ha fore BcTpeuaioTca MoJiouail U pacTeHHUs ¢ KIyOHe-
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Puc. 6.5. 3guoncrasa obracme

HOCHBIMH KOpHAMHM. V3 JKMBOTHBIX pacnpocTpaHeHEl raselib, A1-
KoOpas, TYMKaHYNK, OpeJi, AMEepPHIbI.

6.2.6. Ascrpanuitckas obnacrtb

Agcrpanuiickasn obsacTs BKJawUaer B cebsa Ascrpasnio, Tac-
mauuio, Hoeyw I'euner, Hosyio 3enanauio u ocrposa Tuxoro
.oxeaHa (puc. 6.6). B ApcTpasuu neHTpaJbHAA YACTh MaTepHKa
npeAcTaBjieHa NYCThIHel, OKaiiMJIEHHON CTeNAMHA M CABAHHAMH
C PeAKHMH yYacTKaMH TPONHYECKOro Jieca. BHOMEI OCTPOBOB
pasJMuHbl — OT Tponudeckoi Hosoii 'BuHen Ko CpAaBHHUTEJNBHO
xonoaHoi Hosoii 3enanauu. Ilepemeiikn, coeiMHABIINE KOT4a-
TO OTJeJbHbIe YYACTKHM CYIIH, JaBHO MCYE3JIH, ¥ Ha H30JHPO-
BAHHBIX OCTPOBaX BO3HMKJIO MHOKECTBO dHAEMAYHBIX PACTEHUI
H KHBOTHBIX. Hunry, Bo Bcex yacTAX cBeTa 3aHATYIO IJIALIEH-
TAPHBIMH MJIEKONHMTAKIIHMHY, 3/€Ch 3aHMMAIOT CYMUaThie 3Be-
P¥ H oT4yacTH BecKpblible NTHIB! (KUBH). OCHOBHBIE GMOMBI:

Ilyereina. OcHOBHAA PACTHTEJLHOCTH — MECTHBIE (DOPMBI
nebesibl, AKaMK M Pa3IMYHbIE 3BKAJHUIITHI. M3 )XUBOTHBIX CYyM-
yaThlii KPOT, KEHIypoBas MEIIIb, TYLIIKAHYHKOBAA CyMdYarTas
KpbIca, JIMHHOXBOCThIE MONYraluMKm.

- Capanpa. B OCHOBHOM CTeIIH H 3apOCJIM PA3JHYHBIX KyCcTap-
HUKOB, 9BKAJHUIITOB, B TOM YHCJEe KPACHOr0 9BKAJMIITA U JApPY-
rUX clnenuUIecKUX aBCTpaANHHCKUX pacrenui. U3 skuBor-
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Puc. 6.6. Ascmpaauiickan ob6racms

HBIX HauboJIee XapaKTepHBl THMAHTCKUN PBIXKHIT KEHTYPY U 9MY;
BCTpeYaloTesA Taksxe DaHAHKYTHI, CyMYaThblil KPOJIMK, BoMbOaThI,
Kakajy " Jpyrue nomnyram.

Tponwueckuit gec npegcrasiaser coboit 1M60 THIMYHBLH Jec
JKAPKOro ¥ BJIAMHOIO KJIMMATA CO CILIOIIHLIM HOJIONOM, MHOTO-
YHCJIEHHBIMH BLIOIIMMMCSA PACTEHUAMHU M JUaHaAMH, JU00 pex-
KHi# 9BKaJIMOTOBRIN Jec. B mecax oburaioT ApeBecHbI KEeHIypy,
. Koaja, OmocCyM, CyMYAaThliH BOJK, TACMAHMICKHWI AbLABOJ, VT-
KOHOC, jeryuas cofaka, JUPOXBOCT.

Taxum obpasom, BecbMa KpaTKHil 0630p Ouoreorpaduue-
cKux obiacTeil 3eMHOTO I1apa MOKa3bIBAaeT, UTO HA PA3HBIX KOH-
THHEHTaX cOO0IecTBa, OTHOCAIIHECA K OJJHAM M TeM JKe THHaAM
(HanpuMep, BJajKHbIE TPONMUUYECKHE Jieca MJIHM CTeNH, JIMCTBEH-
HBI Jlec WM TYHZApA), HaceleHbl PACTEHUAMH M YKUBOTHBI-
MH, IPHHAJIEKAIMMHA K PA3HBIM CHCTEMATHYECKMM TPYNIaM.
OpHAKO 9TH 3KMBOTHELIE H PACTEHHUA XapaKTepHU3yIOTCSA CXOAHBI-
MH 0CODEHHOCTAMH OPraHM3anuu, od0yclIoBIeHHBIMH OJIM3KUMH
SKOJIOTHYECKHMH yeJIoBUAMHE obuTanusa. B kaxkaom 6uome nme-
I0TCA JOMHHUDYIOIIHE, T. e. npeobyiafaloiiue, rpyInksl Kak cpe-
AW THIIOB PACTHTEJBHLIX COODIIECTB, TAK ¥ MEXKAY YKMBOTHBIM
HaceJleHHeM. 3HAHUE 'eHeTHYeCKOro po/icTBa (DOPM, CBOMCTBEH-
HBIX TOMY WJIH MHOMY COOOIIECTBY B Pa3HBEIX PermoHax Hamei
IUIAHeThI, MO3BOJIAET MPOCJAEAUTs HEe TOJbKO pasBuTHE (hayHBI
M (JIOpBI, HO M NPOMCXO0KAeHHe OMoMa B LIeJIOM.
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Summary

All the living organisms inhabiting our planet are not
isolated, but depend on the surroundings and are influ-
enced by various environmental factors. Interrelations
of organisms between each other and with the surround-
ings are studied by ecology science. For correct evalua-
tion of events, that take place in nature, one should re-
member about the geological history of continents, their
isolation and climate, under which the communities
of living organisms are formed. These communities of
plants, animals, fungi and microorganisms, contribut-
ing to the biosphere of the Earth, are specific in differ-
ent areas of the planet. Biomes, which resemble each
other and belong to the same type (for example tropical
forests or steppes), are formed by plants and animals
from different systematic groups. Nevertheless, these
animals and plants are characterized by similar pacu-
liarities of their organization, determined by similar
ecological conditions of their environments.

UNOpHbBIE TOYKIK

@1.

2,

3.

B 3aBHCHMOCTH OT KJIMMATHYECKHX YCJIOBMH (hopmMH-
PYHOTCA Te HJIH HHbIe OMOMBLI, MPEACTABJeHHbIE MHO-
rOYHCJIeHHBIMH BHIAMH JKHBBIX OPraHH3MOB.

Ha pasHbIX KOHTHHEHTAX B CHJY PfAaa O0CTOATENbCTB
(KIMMaT, M30JAIMA KHUBBIX OpranusMos) obpasosa-
JHCh KpynHbie OHoreorpaguueckue 00JIacTH, Xapak-
TepH3yIoIHecs PAa3JIHYHBIMH OHOMAMH.
OauHakoBbIe ODHOMBI Pa3HBIX OHOreorpaduyeckux 06-
JacTeil BO MHOTOM CXOJHBI.

1.

2.

Yem MOKHO 00'BbACHUTE PA3JIMYHS PACTHTENBHOIO U XKH-
BOTHOI'O MUpa Pa3HbIX KOHTHHEHTOB?

KakxoBbl IpUYHHLI BbIIeJIEHUA OTAENbHBLIX GHOreorpa-
¢duveckux obiacreil Ha 3emiue?
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3. OxapaxkrepuayiiTe OCHOBHBbIE OMOMBI CYIIH PA3JIHYHBIX
buoreorpaduueckux obiacrei.

4. OreimuTe Ha reorpauuecKoil Kapre yrioMaHYTHIE B I1a-
parpade TeppUTOPHH; OTMETHTE UX KJINMATHYECKHE YC-
JIOBHSA.

Henonwsys cnosapHbelii 3anac pyopux «TepMunogOrus»
¥ «Summary», nepesejuTe Ha AHMNIMHCKHUI A3BIK NYHKTHI «Onop-
HBIX TOYEK».

s U:-.’I.-‘HU;'.\.)".‘ Wi

:‘> Kaxpomy TepMUHY, YKa3aHHOMY B JIEBOU KOJIOHKE,
nogbepuTe COOTBETCTBYIOIee eMy OIpejesieHue,
IPUBEJEHHOE B IPaBOii KOJIOHKE HA PYCCKOM M aHI-
JUMCKOM A3BIKaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. Buoreorpaduuec- A. CoBOKYINHOCTH BH/IOB JXHBOTHBIX,
Kana obaacTe obHTAIHX HA oNpeje/IeHHOH TeppUTOPHH
Biogeographical (ot nar. Fauna — Goruus Jiecos u nojueit,

‘ region NOKPOBHTEJbHHUILA CTAJ| JKHBOTHBIX

B PUMCKOI Mu(osorun).

A totality of animal species, living in the
certain area (from Latin ‘Fauna’ the
Goddess of forests and fields and protector
of herds in Ancient Roman mythology).

2. Buom B. HcTopHyuecKH CI0KUBIIAACH

Biome COBOKVHHOCTB paCTHTEJIbeIX OpraHmMsMoB,
MPOM3PACTAIOIIAX HA JAHHOI TePPHTOPHH
(ot nar. Flora — 6oruHsa 1IBeTOB H BECHBI,
OJIMIETBOPAIONIAA HAPCTBO PACTEHHUI).
A historically formed totality of all plant
organisms, growing on the certain area
(from Latin ‘Flora” — the Goddess of
spring and flowers, personifying the
Kingdom of Plants).
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3. Oxonorua
Ecology

B. O6mupuasn obiacTe cyuu,
XapaKTepH3yoUaaca onpeaeeHHbIMHA
KJIAHMMATHYECKMMH YCJOBHAMM H COYETAHHEM
pas3IHYHBIX GHOMOB.

A vast area of land with certain climatic
conditions and combination of different
biomes.

4. DHAeMHYHBIH BH/I
Endemical species

I'. COBOKYIHOCTE Pa3JM4YHBIX IPYIIN 3 KHBBIX
OpPraHu3MOB M Cpejibl HX 0OHTAHNA B
onpeaeJeHHON KJIUMaTo-reorpaduyecKoit
30He.

A totality of all living organisms and
environment in a certain geoclimatic zone.

5. ®ayna
Fauna

J. P'pynna opraHusMoB, OrpaHHYeHHASA
B CBOEM PaCHpOCTPaHEHHH H
BCTPeYAIONIAACH B KAKOM-JIu00 0fHOM
mecTe (reorpaguueckoii obnacrn).

A group of organisms with restricted
dissemination, inhabiting only one area
(geographic region).

6. ®aopa
Flora

E. Hayka 0 B3aMMOOTHOLIEHHUAX
OpraHuaMoB Mexay coboil u ¢
OKpy:raweii cpenoi.

The science, studying interrelations of
organisms with the environment and
between each other.

Bonpocbki ans obcyxneHun

Ij_l Kaxk Br1 fymaeTe, kakuM 06pa3oM ciokuaack 61 cyasba
AHNEKJaZVIIHX M CYMYATHIX MJIEKOMHTAIONINX, eCJIH OBl
ABCTpanua M NpHJIeKalue K Heit octpoBa o6oco6HaHCH OT
Tonasans! B Gonee moajHee Bpema?

MoHO 1, O BaIeMY MHEHHI0, Ha OCHOBe 3HAHNA
TeHeTHYeCKOT0 POACTBA (POPM, CBOMCTBEHHEIX TOMY HJIH
HHOMY cO00IecTBY B PASHBIX PerHOHAX 3eMHOTO IIapa,
OIpelleJINTh Ipoucxoxaenne Gumoma?
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6 : 3 x B3anmooTHoOLLUeHUSA opraHmima
n cpeabl

JuBble OpraHM3Mbl HAXOAATCA B MOCTOAHHOM B3aMMOJeit-
CTBHH [PYT C APYTrOM H ¢ (haKTOpPaMH HeXKXHBOH npupoabl. Bumo-
BOI COCTAB JAHHOM MECTHOCTH ONpefeIaeTCH UCTOPHYECKUMI 1
KJINMaTHYECKUMH YCJIOBHAMH, 8 B3AMMOOTHOIIEHUS OPraHH3-
MOB JIpyT ¢ JPYIOM ¥ ¢ OKPYXKalolnel cpeioil — XapakTepoM X
MATAHUA,

OCHOBHB‘IE B3aMMOOTHOLIEHHA Me 1y OpraHMaMamMmy — IIH-
meBsle. [Io THOY NUTAHHA BCe JKHBbIE CYIIECTBA O0BeIHHAIOT
B ABe rpynnsl: aBToTpods! (o rpeu. autos — cam u trophe —
nmua, IIHT&HHE), HCMMONMB3VIOIIHE B KA4YeCTBe NHIIIH HeOpraHnH-
YyecKHe COeANHEHNA, H reTepoTpodsl (oT rpeu. heteros — unoi,
apyroit u trophe — nmma), Hy>Kgawnuecs B IIHILE Opranude-
CKOT0 MPOMCXOXAeHUA. ABTOTPO(EI — 3TO 3eJIeHbIe PACTEHHUSA
M HEKOTOpble BHALI OaxkTepuii, rereporpodbl — GOJBIIMHCTBO
bakTepuii, rpubbl M BCe MUBOTHBIE.

Bero noJiHoTy B3auMoJieMcTBHI M B3aMMO3aBHCHMOCTH JKH-
BBIX CYIIECTB M JIEMEHTOB HEXKHBOM IPHUPOJABI OTpa)kaer yde-
HHe o0 OHoreoneHosax, paspaborannoe akagemuxkom B, H. Cyka-
yeBbIM. OH BBIABMJI IPMUMHHBIE CBA3M MeXKAY (DAKTOPaMH cpe-
JbI, CTPYKTYPOif NPHPOAHBIX TPYINHAPOBOK U MX OHOJIOrHYECKOH
NPOAYKTHBHOCTLIO.

6.3.1. EcrecrBeHHble COOOLWECTBA KUBLIX OPraHU3MOB.
buoreoueHo3bl

BuoreoleHod — aro ycToiunBoe coo0IIECTBO pacTeHUIl,
JKMBOTHBIX M MUKPOOPraHW3MOB, HAXOAAIINXCA B IOCTOSHHOM
B3aUMOJAEHCTBUN ¢ KOMIIOHEHTaMU aTMoc(epsl, rugpochepsr u
aurtochepsl. B aTo coodbuiecTro nocrynaioT aHeprusa CosHma, Ma-
HepaJjibHble BelecTBA II0YBBI U rassl arMocdepsi, BOAA, a BbIIe-
JIAIOTCA U3 HEero TemoTa, KHCJIOpPOA, AMOKCHJ, yrjepoja, npo-
AVKTEL JKH3HeAeATeNbHOCTH opraiuaMoB. OcHOBHBIE (PYHKIHH
OuoreoneHo3a — AKKYMYJIALMA ¥ Iepepacnpe/ie/ieHue sHepruu
H KPYTOBOPOT BellecTB. BHOreomeHos — IeJ0CTHAs caMOpery-
JIMPYIOMAACA ¥ caMolojep:xuBatwniaiacsa cucrema. OH BKIO-
yaeT caeaylolue 06a3aTeNbHbIe KOMIOHEHTHI: HEOPraHHYeCKHe
(yraepon, asor, AMOKCHUL YIJaepoja, BoAa, MUHepPaJbHbIe COJIH)
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Puc. 6.7. Hasbupameavnoe ucnoaviosanue mpasianozo noKposda
wusommubvimu: A — casanna, B — cmens

MU oprannvyeckue pemjecrsa (6esKH, yrieBoAabl, JUIIHABLL U AD.);
aBTOTPO()HBIE OPraHU3Mbl — MNPOAYIEHTHEl OPraHUYeCKHX Be-
IIeCTB; reTeporpoHble OPpraiu3Mbl — MOTPeDHUTENH IOTOBBIX
OpraHUYecKHX BeleCTB — KOHCYMEHTEI PACTUTeJbHOro (morpe-
OuTeNM MepBOro NOpsAAKa) U 3 KHBOTHOTO (noTpedbuTesnn BTOporo
H CIeAYIONMX NOPAAKOB) nNpoucxo:xaeHusa. K rereporpodHEIM
OpPraHM3MaM OTHOCATCH Pa3pyIINTeNd — pPejiyIeHThl, Wi Je-
CTPYKTOPBI, KOTOPhLIE PA3JaralT OCTATKH MEpPTBBIX pACTeHHii
U JKHMBOTHBIX, [IpeBpailas uX B IPOCTble MUHEpaJIbHble COegH-
HEeHHS.

I'oBopsa o 6MOLleHO3aX, pacCMATPHUBAIOT TOJBKO B3aMMOCBSA-
3aHHBIE JXUBbIe OPraHU3Mbl, 0DMTAIOL[ME B JAHHOI MECTHOCTH.
BHoneno3s XapakTepu3ylTca BHAOBLIM pasdHoobpasuem, T. e.
YMCJIOM BHOB JKMBBIX OPraHU3MOB, 00pa3ylOLIUX ero; MmI0THO-
CThIO NMONYJIALKH, T. €. YHCIIOM 0coDell 1aHHOI'O BUAA, OTHECEH-
HOrO K eJMHHIIE IJIOLAAH WK K eAnHuIe o0bema (418 BOAHBIX
H IIOUBEHHBIX OPraHU3MOB); OHOMAacCoil — 0OIMM KOJIHYeCTBOM
JKMBOrO OPraHMYEeCKOro BelllecTBa, BLIPAYKEHHOTO B €IWHHIAX
MAacchl.

Bromacca o6pasyeTcs B pe3yJIbTATE CBA3LIBAHNA COJTHEUHOM
aHepruu. ek THBHOCTH, C KOTOPOU pacTeHNuA aCCHMHIHPYIOT
COJTHEYHYI0 DHEPIHI0, B pa3HbIX OMoIleHO3aX HeoAnHaKOBa. CyMm-
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Mnowanb, % Yucran nepawgaan
npoaykumsa,
Tyn 3KocHUCTEMBI 10 ) 00 10 20 30
] 1 I I 1
HasemHbie
TPONWYECKMiA Nec EE - ]
nec yMepeHHOW 30Hbl | e L |
ceBepHbIi nec [ ]
KYCTapHUKKH = :I
casaHHa [ ]
CTenu yMepeHHon 30Hbl ] :
TYH/APA U anbnuiickas 30Ha E B
NYCTLIHA | |
BO3AeNnsIBaemMbie 3emMnu m’ :i
Gonota u maplumn i
Boauxbie
OTKPLITLIA OKeaH I ST i
KOHTUHEHTANBHBIA Wenbg izt T ]
3apOcnu BOAOPOCAE U KOPannb! |
acTyapvm i =
03epa v peku E 0

Puc. 6.8. ITaowads nosepxnocmu
u zodosasn nPodYKYUA OCHOBMBLX IKOCUCTLEM

MapHYI0 OPOAYKIHIO (hOTOCHHTE3a HA3BIBAIOT NEPBUYHON MPO-

- gykuueii. PacrurensHas 6uomMacca HCIIOJIb3yeTes norpeduTens-
MH [NEPBOTO NOPAAKA — PACTHTEJBHOAAHBIMH M HUBOTHBIMHW —
B Ka4YecTBe MCTOYHHUKA SHEPrHM M MaTepHasa s CO3JaHUusA
Ouomacchl; IpUYeM MUCIIONb3yeTCH UPe3BhIYaiiHO u3bupaTeabHO
(puc. 6.7), 4TO NOHHIKAET HHTEHCUBHOCTh ME¥BHIOBOI O0PBLOBI
3a CyIIeCTBOBAHHE U CIOCOOCTBYET COXPAHEHHIO HPUPOAHBIX pe-
cypcoB. PacTuressHOSHBIE }XMBOTHBIE B CBOIO OYEPE/b CIYKAT
HNCTOYHHKOM DHEPTHH H MaTepHaJa JUid norpeduTeseil BTOpoOro
nopAfKa — XMIMHUKOB U T. 4. Ha pucynke 6.8 npuBeieHbI cpas-
HHUTENbHbIE JaHHBIE [0 IPOAYKTHBHOCTH pPas3JH4YHBIX OHO-
reorneHo3o8. Haubosbinee KoaudecTBo Guomaccel obpasyeres
B TPONHKAX M B YMEPEHHOH 30He, O4E€Hb MAaJ0 — B TYHJApe
U OTKDBLITOM OKeaHe.

OpraHusmbl, BXO[AILAE B COCTAB HMOre0eH0308, MCIBITHI-
BAIOT BIMAHME HEKHBOH IPHPOALI — a0HOTHUECKHX (PAKTOPOB,
a TaKIKe CO CTOPOHBI YKHUBOM NPHPOJbl — OMOTHYECKHUX BO3JEH-
CTBHIA.
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OnopHbie TOYKK

@ 1. BHoneHo3bI NMpeaCTABIAAIOT 000 LeJ0CTHbIE, CaMO-
PeryJupylommecs OHOJOrHYecKHe CHCTEMBI, B COCTAB
KOTOPBIX BXOJAT 7KHBbIe OPranu3msl, oOMTalOIHe Ha
OAHOH TEPPHTOPHH.

2. JHeprus COJHEYHOr0 CBeTa aCCHMHJHpPYyeTcs pacre-
HHAMH, KOTOPbIe BIIOCJECTBHH HCIOJb3YIOTCHA KH-
BOTHBIMH B KauecTBe ITHIIH.

Bonpoch! Ans NOBTOPEHUA U 33aHUs
) 1 N

_%' 1. Yro rakoe buoreoneHosw?
2. Kakue KOMIOHEHTHI BKJIOYaeT O6HoreoneHos?
3. OxapakTepuayiiTe noHaTHe «buomMaccas.
4. CpaBHuTe KOJNMuecTBO BHOMaccsl, 00pasyolieics B pas-
HBIX KJIHMMATHYECKHX 30HAX.
5. Bimaane Kakux (axKTOpOB MCHBITHIBalOT Ha cebe opra-
HHU3MBI, COCTABJAIOLHE OUH OHOLIeHO03?

Ucnonsaysa ciaoBapuseiii 3anac pyOpuk «TepmuHOIOrHsA»
H «Summary», nepeseiuTe Ha AHNIHICKNH A3LIK IYHKTH! «Onop-
HBEIX TOYEK».

6.3.2. AGuoTuueckue hakTopbl cpeabl

BospeiicTBre (pakTOpOB cpejbl HA JKUBLIEe OPraHU3MBI B OT-
JleJIbHOCTH M coolIecTBa B IeJioM MHororpasHo. Ilpu onenke
BIMAHHUSA TOrO MJIH MHOIrO (haKkTopa cpe/ibl BAXXHBIM OKa3bIBaeT-
cA XapaKTepHMCTHKA MHTEHCHBHOCTH JAeHCTBHA €ro Ha KHBYIO
MaTepHio: B 01aronpHATHLIX VCIOBUAX IOBOPAT 00 onTHMAab-
HOM, a IpH U30BITKE HJIH HeJIOCTATKe — OrpaHHYHBaIOIIeM hak-
TOpeE.

Temneparypa. BOAbIMKHCTBO BHAOB NpHcnocoblieHoO K JO-
BOJILHO Y3KOMY JAHAanasoHy remneparyp. Hexoropele opranus-
MBI, 0CODEHHO B CTAJMHM MOKOfA, CIIOCOOHBI CYIIECTBOBATH IPH
O4YeHb HU3KHX TeMmmeparypax. Hanpumep, cnopbl MHKpoopra-
HU3MOB BeIJepakuBalor oxnaxaenne go —200 °C. OrgensHble BU-
Ibl DakTepHH M BOAOPOCJEH MOryT JKHTh H PaA3MHOMKATBHCA
B rOpAYHX MCTOUHHKAaX npu Temneparype +80 — 88 °C. Iua-
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a30H KoJiebanui TeMIlepaTypsl B BOJie¢ 3BHAYMUTEJIBHO MeHblle,
YyeM Ha CyIle, COOTBETCTBEHHO M Ipe/esibl BHIHOCIHBOCTH K KO-
nefaHNAM TeMIepaTyphl Y BOJHEIX OPraHH3MOB yiKe, 4eM y Ha-
semHBIX. OHAKO M /IS BOAHBIX M JIJIA HazeMHBIX obuTaTelei
ONTHMAJILHOM AABJSETCA TeMmepaTypa B npegenax 15—30 °C.

PaznuualoT opraHM3Mbl ¢ HENOCTOSHHOW TeMIepaTrypoii
Tesla — NOMKHJIOTEPMHEBIE (OT rped. poikilos — pasangHbIM, He-
pemeHunBBIi B therme — Tensio) m opraEM3Mbl ¢ MOCTOAHHOM
TeMIepaTypol Tejia — romoiiorepmHubie (oT rped. homoios —
noxoOHbIi B therme — Temuso). TemnepaTypa Tesa NOWKHJIO-
TEePMHBIX OPraHU3MOB 3aBHCHT OT TeMIEPATYPHEI OKPYIKaoIIe
cpeabl. Ee moBBIIEHHE BRI3BLIBAET Y HUX MHTEHCH(DHKAIIHIO YKHU3-
HEeHHBIX MPOIECCOB M, B M3BECTHBIX Ipejesiax, YCKOpeHue pas-
BHTHSA.

B npupoge remneparypa HenocrosinHa. OpraHusmsl, KOTO-
pblie 0OBIYHO MOABEPralTCA BO3ALHCTBHIO CE30HHBIX KoJieDaHMiT
TeMIepaTyp, 4To HabjofaeTca B yMepeHHBIX 30HAX, XyKe Ie-
PEHOCAT MOCTOAHHYIO TeMuepaTypy. Peakune konebanusa remie-
pPaTypbl — CHJIbHBIE MOPO3BI HJIH 3HOI — TakKse Hebyaronpu-
ATHBI Ay opranusmop. CylecTByer MHOTO npucrocobieHumi
11 60pLOLI ¢ OXJaskaeHHeM HJH neperpesoM. C HacTyIIIeHHUEM
3MMBI PACTEHHUS H [NOMKHJIOTEPMHBIe JKUBOTHbIE BIIAJAAIOT B CO-
cTOAHME 3uMHero nokosA. MaTeHcuBHOCTH 0O6MeHa BelecTs pes-
- KO CHMJKaeTcs, B TKAHAX 3anacaeTcsi MHOrO KMPOB M YIJIeBO-
noB. KonuuecTBo BOJABI B KJIETKAX YMEHbIIAETCA, HAKAIJIHWBA-
I0TCA caxapa M TJIMIEPHH, NpensTCTBYIOLIME 3aMep3aHHIo.
B xapkoe BpeMs roja BKJIIOYAIOTCH (PU3MOJOTHYECKHE MeXa-
HH3MBI, 3alHIIA0NIHe OT eperpesa. ¥ pacTeHuil ycHInBaeTcs
HclapeHue BOJbl Yepe3 YCThHILA, YTO NPUBOAMUT K CHHIKEHHIO
TEeMIepaTyphl JIUCThEB. ¥ YKHBOTHBIX B OTHX YCJIOBHAX TAKKe
VCHJIMBAeTCA McIapeHue BOJAbI Yepe3 ALIXaTeJbHYIO CHCTeMy
M KOXKHbIe NOKpoBbl. Kpome TOro, noitKMJI0TepMHBIE dXHBOTHBIE
u30eralnT neperpesa nyTeM NPHCHOCOOHTENLHOTO IOBEJeHHA:
BEIOHparT MecToobuTanusa ¢ HanboJlee 6J1aroNPUATHEIM MHKPO-
KJIMMAaTOM, B JKapKOe BpeM# JAHA CKPbIBAIOTCA B HOPAX MJIM IOJX
KaMHfAMH, IPOABJAKT aKTUBHOCTL B OlIpejeJiIieHHOe BpeM#a Cy-
TOK H T. IT.

- Taxum o6pasom, TemneparTypa OKpy:Kalolleil cpejabl mpeji-
craBjaser coboil BaXHBII M 3a4aCTyIO0 OrPAHHYMBAIOINNA KHU3-
HEHHbIE NPOABJIEHUA (PAKTOP.
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B R A

T'opasao MeHbIe 3aBHCAT OT TEMIEPATYPHBIX VCJIOBHH cpe-
OBl JKMBOTHBIE TOMOMOTEPMHEBIE — IITHI[bI M MJIEKOMHUTAIOIIHE.
ApoMop(HbIe UBMEHEHHU A CTPOEHUA TTIO3BOJIMIIA 9THUM JIBYM KJiac-
caM COXPaHATH AKTHBHOCTB IIPH OYeHb Pe3KHUX Imepelajax TeM-
nepaTyp ¥ OCBOMThb IPAKTHYECKH BCe MeCcTa ODMTAHHA.

YrHerawiee eiiCTEHe HUZKUX TeMIIepaTyp HA OPraHU3MEbl
YCHJIMBAETCA CHJIBHBIMH BETPaMM.

Ceer. CBer B (hopMe coJiHeUHOH paguanuy obecneunBaeT Bce
JKHU3HEeHHBbIEe nporecckl Ha 3emie (puc. 6.9). Ins oprasusmos
BAYKHBI IVTMHA BOJIHBI BOCIIPHHAMAEMOT'0 H3JIVYEHU S, €I0 MHTEeH-
CUBHOCTH U HPOJOJIKUTEIbHOCTE BO3IeHCcTBUA (IJINHA [HA, WA
doronepnoxn). YabrpaduoseToBsie JIYYH ¢ JJIMHON BOJIHBI bojee
0,3 MmKkM cocraBiaaoT npumepHo 40% sayuncroil sHeprum,
JOCTHUralomen 3eMHOM NOBepXHOCTH. B HeGoabmmuX n0o3ax OHH
HeOBXOAHMEI 3JKUBOTHBIM 1 ueJioBeKy. ITo/ uX BO3AeHCTBHEM B Op-
raguame obpasyerca Buramui D. Hacekomble 3pHTEIbHO pasiin-
YaloT YALTPA(PHOJIETOBEIE JIYIH U [I0Jb3YIOTCH 9THM [JIsI OPHEH-
Tallud HAa MecTHOCTH B obyiaunyo noroay. Haubonbpmee BiamuA-
HHEe HAa OPraHM3M OKAa3bIBaeT BHAMMBINI CBET C JJIMHOW BOJHBI
0,4—0,75 MKkM. DHeprusi BUAHMOIO CBETA COCTABIAET OKOJO
45% obwero kKoJuvyecTBa JIVIUCTON JHEpruu, najalwluleil Ha
Semuio. BuanMelii cBeT MeHee Bcero ocJabifaercs IIpH IpoxXoK-
JeHUHN 4Yepes3 IJIOTHBIe obaaka u Boxy. Iloaromy ¢oTocuHTE3
MOKET MATH ¥ NIPH [MacMYPHOIi MOrojie, M IMoJ CJ0eM BOAbI OIlpe-
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AeneHHoIl TonmuHEel. Ho Bece ke Ha cuHTe3 GMoMaccesl pacxoay-
erca aumsb ot 0,1 go 1% npuxopamnieit CoOMHEYHOH SHEPTHUH.

B 3aBHCHMOCTH OT yCJIOBHIT 00OMTAHHUA pacTeHHs ajanTHPY-
IOTCA K TEHU — TEHEeBBIHOCJMBbIE PACTEHMA WJIM, HANPOTHBE,
K APKOMY COJIHILY — cBeToJioOMBLIe pacTreHus. K mocaegneit
rpynmne OTHOCATCA XJeOHbIe 3JIaKH.

YpesBbIdaiiHO Ba*KHYIO POJIb B PEryJAIlHH AKTHBHOCTH K H-
BBIX OPTraHM3MOB H MX Pa3BHTHA HUIPAeT MPOAOJKHTEIbHOCTE
BO31€HMCTBHA cBeTa — (hoTonepuoa. B yMepeHHBIX 30HAX, BBIIIE
M HHXKe 9KBaTOpa, IHKJ PA3BUTHA PACTEHHII H dKUBOTHEIX IIPH-
YpPOYeH K Ce30HaM rojla U NMojAroTOBKA K M3MEHEHHIO TeMIepa-
TYPHBIX YCJIOBHIl OCYIIlECTBJIAETCH HA OCHOBE CHIHANA AJIHHBI
JlHA, KOTOpas B OTJIMYMe OT JPYI'UX Ce30HHBIX (PAKTOPOB B OlIpe-
JleJIeHHOE BpeMs rojia B IaHHOM MecTe Bcerjga oguHaxosa. Po-
TOmepHoOJ mpejacraBisieT coboif Kak OBl NYCKOBOM MeXaHH3M,
nocjae0BaTebHO BKJIKOYAKIUNA (hPU3HO0JIOTHUeCKHe MPOLECCHI,
NPHUBOAALINAE K POCTY, LBETEHWIO PACTEHHMI BeCHO#, IJIOLOHO-
HIeHUuK JIeTOM Hu cﬁpacmnanmo MMH JIMCThHEB OCeHBIO, a TaKiKe
K JIHHbKEe M HAKOIJIEHHIO JKHpPAa, MUrpallid M PasMHOKEHHIO
Y OTHI U MJIEKOIIMTAIONIUX, HACTYIIJIEHNIO CTAJJUH IIOKOA Y Ha-
CeKOMBIX.

Kpome cesoHHBIX H3MEHEHMI CMeHA AHA U HOUM ONpexesis-
€T CYTOYHBIH PUTM AKTHBHOCTH KaK IeJIkIX OPraHu3MOB, TAK
¥ (usmosornueckux mnpomeccoB. CnocobHOCTH OPraHU3MOB
OIIYIIATh BpeMs, HaJIW4YHMe V HUX «DHOJIOrMuecKux 4acoB» —
BaskHOe npucnocobiesue, obecneynpalolilee BbXKHBaAaHNE 0COOH
B JaHHBIX YCJIOBHAX Ccpelbl.

HudpakpacHoe uanyuerune cocrasuaser 45% ot obuiero xo-
JIMYecTBa JIYYMCTOH dHEpruu, najgamouei Ha 3emnwo. Unadpa-
KDACHBIE JIYYH TOBBIMIAKT TEeMNepaTypy TKaHeill pacTeHWH
¥ JKHBOTHBIX, XOPOIIO IOIJIOMAIOTCA 00BeKTAMH HEXKHBOH IPH-
pPOJibl, B TOM YMCJIe BOHOM.

Jlyia npoAYKTHBHOCTH PACcTeHHi, T. e. o00pasoBaHusA OPraHu-
YecKOro BellecTBa, HauboJiee BayKeH TAKOM IOKAasaTelsb, KaK
CYMMAapHOe IIPAMOE COJIHEUHOe H3JIVUeHHe, [T0JIyYaeMoe 3a JIJIH-
TeJIbHbIE IPOMEXYTKHN BpeMeHHu (Mecsll, rox). B yeaoBusax Obl-
CTPOro pocTa HaceJeHusa ocoboe 3HaveHHe nMpuobperaeT celeKiu-
oHHafA paboTa M0 BBIBeICHUIO HauboJiee NMPOAYKTUBHLIX COPTOB
KYJbTYPHBIX PACTEeHMII N OXPaHa OKPY2Kalolleil cpejbl OT Bpex-
HBIX MOCJIEJACTBHIH NPOU3BOACTBEHHOM AEATENILHOCTH YeJIOBeKa.
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Baamuocrs. Boga — HeobOX0AMMBIH KOMIOHEHT KJIETKH, II0-
3TOMY KOJIMYECTBO €€ B TeX HJIH HHBIX MECTOODHTAHUAX CIYIKHT
OrpaHHYHBAIOIIUM (PAKTOPOM AJA PACTEHHH M dKHBOTHBIX H OII-
peaensier xapakTep (jopsl M ¢ayHbI B JJaHHON MECTHOCTH.
H36bITOK BOALI B MOYBE NMPHBOAHUT K PasBHTHIO 60JIOTHOH pac-
THTEJIBHOCTH. B 3aBHCHMOCTH OT BJIAYKHOCTH IIOYBLI (M rofoBO-
ro KoJIH4YecTBa OCaJAKOB) BHAOBOH COCTAB PACTHTEJbHBIX C000-
mects Menserca. [Ipu rogosom kKoamuecTBe ocagkoB 250 MM
¥ MeHee pa3BHBAETCA NyCThIHHBIN JannmadpT. HepasHoMepHOE
pacopezieJieHHe OCaJIKOB 10 BpeMEeHaM rojla Tak:e IpejcTaBiAa-
eT BaXKHbIH OrpaHMYMBaOIMI (haKTOD AJIA opraEnaMoB. B aTtom
cay4ae PacTeHHAM H KMBOTHBIM IMPHUXOAUTCA MEPEHOCHTH JJIH-
TeJIbHBIE 3aCyXU. B KOpPOTKUMIi 3Ke epHo/i BEICOKOH BJIAXKHOCTH
[IOYBEI IPOMCXOAHUT HAKOIJIEHHE [NePBHYHON IPOAYKIIUH JJIA CO-
obmecTBa B nesom. UM onpejensaeTca pazmep rojoBoro samaca
UK JJIS 3KHBOTHBIX M carpodaros (0T rped. sapros — rHAJIOH
u phagos — moKuparesb) — OPraHU3MOB, pa3jaralpiiux opra-
HHYEeCKHe OCTATKH.

B npupoae, Kak Npasuiio, CyIieCTBYIOT CYTOYHLIE KoJleDaHusA
BJIQXKHOCTH BO3AYXa, KOTOpPble Hapsjy CO CBETOM M TeMIepa-
TYPO#l PeryJupyioT aKTHBHOCTh OPraHuamoB. BiajKHOCTH Kax
9KOJIOTHYECKH I (DAKTOP Ba’KHA TeM, UTO udMeHsieT adeKT TeM-
neparypsl. Temneparypa okaasiBaeT GoJsiee BhIpayKeHHOe BIIHA-
‘HHEe Ha OPraHu3M, ecJIH BJAKHOCTh O4YeHb BHICOKA WJIHM HH3KA.
TouHO TaK e PoOJIb BAAYKHOCTH [OBBIIIAETCH, €CJIM TeMIepa-
Typa 61M3Ka K NpejejaM BLIHOCJIMBOCTH JaHHOro BHAA. Buabt
PacTeHHH M YKMBOTHBIX, O0MTAIOLIME B 30HAX ¢ HEAOCTATOYHOM
CTEeNeHbIO YBJIAMHEHHA, B MPOIleCCe ecTeCTBeHHOro orbopa ad-
(peKTHBHO npHcnocobHaIuch K HeOJaronpMsaATHBIM YCJIOBHAM
3aCyLLJIHBOCTH. ¥ TAKHMX pPACTEHHWH MOIIHO pa3BMTaA KOPHeBad
cucTeMa, MOBLIIIEHO OCMOTHYECKOe JaBJIeHHe KJIeTOYHOI'0 COKa,
crnocofCTBYIONee YALPHKAHHUIO BOJALI B TKAHAX, YTOJII[eHA KYTH-
KyJla JIMCTa, CHJIBHO YMEHbIIeHAa HJIM I[IpeBpalleHa B KOJMIOYKH
JucroBas naactuaka (puc. 6.10). ¥V HekoTopsix pacTenmii (cak-
cayJ) JHCThA YTPAYHUBAIOTCA, a4 (POTOCHHTE3 OCYILECTBIIAETCA 3e-
neHsIMH crebnamu. [IpH OTCYTCTBMHM BOJABI POCT IYCTBIHHBIX
pacTeHMi MpeKpalaeTcs, B TO BpeMsA KaK BJaroiwoOuBeie pac-
TeHHSA B TAKMX VCJIOBHAX YBANAIOT M rubuyT. KakTycsl cnoco6-
HBI 3amacaTh 00JIbIIOe KOJMYEeCTBO BOALI B TKAHAX M 9KOHOMHO
ee pacxofoBaTh. AHAJOrHYHOE npucnocobilenne odbHAPYIKEHO
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Y a)pHKAHCKUX IYCTBIHHBIX MO-
JIOYaeB, YTO CIYIKHT INpUMEepOM
napajijleibHO# SBOJIIOIIAM He-
POJICTBEHHBIX T'PYII B CXOJHBIX
YCJIOBUSAX CPEALL.

Y OyCTBIHHBIX XMBOTHBIX
TaKMe eCThb HeJbld pax (Guauo-
JOTUYECKHUX afanTanui, IO3BO-
JAKIINX IepeHOCUTh HemocTa-
TOK BOABI. MeJIKHe )KUBOTHBIE —
TPBI3YHBI, TPEeCMBIKAIIHecH,
YJIEHUCTOHOI'Me — U3BJIEKAIOT BO-
ay ua numu. Merousnkom Bogsbl
Puc. 6.10. Onynuyuu CHYVIKHT ¥ XXHDP, HAKaAIJHABAaI-

OIUACA Y HEKOTOPBIX KUBOTHBIX
B bonbmux KonuuecTBax (ropd y Bepbiuiona). B »xapkoe Bpems
roga MHOTHe JKHBOTHEIE (I'PBI3YHEI, YepellaXy) BIaJaloT B CIIAY-
KV, IPOJOJIXKAIOMIVIOCA HECKOJIBEKO MeCAIleB.

HMoruzupyiomee maayvienue. MajiyyeHHe ¢ O4€Hb BBICOKOM
dHeprHeil, KOTopoe cnoco0HO NPHBOAUTE K 00pa3oBaHHIO map
MOJIOXKHUTEJBHBIX H OTPHIATENBbHEIX HOHOB, HA3bIBAETCA MOHH-
supyomuM. Ero iCTOUHNKOM ABJAIOTCA PaHOaKTHBHEIE Belle-
CTBa, COJeps;KaIIuecsa B TOPHBIX MOpPoJax; KpoMe TOTo, OHO IO-
crynaet u3 Kocmoca.

VHTeHCHBHOCTh, HOHU3HUDPYIOIIEr0 M3JYIEHUSA B OKPYKalo-
LIei cpelle 3HAYNUTENBHO MOBLICHJIACH B Pe3YJILTATE HCII0JIbL30Ba-
HHUA 4YeJIOBEKOM AaTOMHOM sHepruu. McnelTaHHsST aTOMHOrO Opy-
JKHMA, ATOMHBIE 9JIEKTPOCTAHIIUY, ITOJYYEHHEe TOILJIUBA IJIA HUX
M 3aXOPOHEeHHe 0TX0J0B, MEJHIIMHCKHE HCCJIEJJOBAHNA U APYTrHe
BHJbl MHDHOT'O MCIIOJb30BAHHA ATOMHOM 3HEPrUH CO3JAI0T JIO-
KaJbHBIE «rOpAYHe NATHA» ¥ 00pa3yloT OTXO0AbI, HepeAKo Nola-
Jaolie B OKPYIKAIIYIO Cpely B Ipollecce TPaHCIIOPTHPOBKH
HJIH XPaHEHHA.

W3 Tpex BU/I0B HOHU3UPYIOMIET0 H3JIYUYeHN A, MMEIOIIUX BaXK-
HOE 9KO0JIOTHYECKOe 3HAUYeHUEe, ABA IPEeCTaBIAI0T coboii Kopnyc-
KyJasapHoe majydeHue (anbha- m 6era-gyacTHIibl), a TPeThbe —
JNEKTPOMATHUTHOE (raMma-usjydeHne u DJIU3Koe eMy peHTre-
HOBCKOE U3JIyueHue).

KopnyckynsipHOe M3JIVYEeHHEe COCTOMT M3 MOTOKA ATOMHBIX
HaHA cy0aTOMHBIX YacTHI, KOTODPBIE MMepefaiT CBOK JHEPIrUIo
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BCEMY, C YeM OHH CTAJKHBAKWOTCA. ANbha-u3NydeHHe — 3T0 A4-
pa rejius, OHH HMEIOT OTPOMHEIe, 10 CPABHEHUIO C APYTUMH Yac-
THIAMH, pasMmepsl. [linHA X npobera B BO3JAYXe COCTABIAET
BCEro HECKOJbKO CAHTHMeTpOB. Bera-uanyueHune — aTo OwicT-
phle 2JIeKTpoHEl. X pasmepsl ropasjo MeHblle, JJIHHA npobera
B BO3JlyXe paBHA HECKOJIBKHMM MeTpaM, a4 B TKAHAX XXHBOTHOI'O
HJIA DACTHTEJbHOr0O OPraHU3Ma — HECKOJbKHM CAHTHMMeTpaM.
YTo KacaeTcs MOHH3UPYIOUIErO 3JIEKTPOMATHHTHOIO H3Jyde-
HHA, TO OHO CXOJIHO CO CBETOBBIM, TOJIBKO JJINHA BOJIHEI ¥ HETO
ropasjo kopoude. OHO NPOXOAUT B Bo3Ayxe GOJNbIINE PACCTOAHUSA
H JIerKO NPOHHUKAaeT B BelecTBoO, BHCBOGO}KJIEFI CBOI 2HEPruw
Ha NPOTAKEHHMH JJIHHHOrO cjeja. 'aMma-uasjiydyeHHe, HAIIPH-
Mep, JIE'KO NIPOHHKAaeT B JXHBEBIe TKAHH; 3TO H3JIYVUEHHEe MOMKeT
IPOMTH CKBO3b OPraHM3M, HE OKa3aB HHKAKOI0 BO3AEHCTBHSA,
HJIH JKe MOYKeT BbI3BATh MOHH3AIHIO HA 00JBIIOM OTPe3Ke CBO-
ero nytu. Buosioru Hepeako Ha3bIBAIOT PAAHAIMOHHBIE BeI[eCT-
Ba, HCOyCKallnue anb(a- u Gera-u3nyueHHe, «BHYTPEHHHUMH
U3JIyYaTeNAMHU», T. K. OHH 061aKai0T HauboNbIIuM adpexTom,
OyAy4YH HDOrJIONIEHHBIMH, 3arJIOYeHHBIMH MJIM OKA3aBIIXCH Ka-
KHM-TO MHBIM CIIOCOOOM BHYTPH Oprasuama. PajMoakTHUBHEBIE
BEIeCTBa, HCHYCKAIOUIHe NPeUMYINEeCTBeHHHO raMMa-Huaryde-
HHE, OTHOCAT K <«BHEIIHUM H3JIyUYaTeJAM», T. K. 9TO IPOHHKAIO-
1iee M3JIy4yeHHe MOJKEeT OKasblBaTh JeHCTBUE, KOrja ero HCTo4-
HHUK HaXOAUTCA BHE OPraHU3Ma.

Kocvuueckoe ¥ HOHH3HPYIOLIEE U3JIYYEHHUHA, UCIIYCKAEMEIe
OPHPOJAHBIMHM PaJJHOAKTHBHBIMH BEIECTBAMH, COAEPIKAIIHMH-
cA B BOJie ¥ mo4yBe, 00pa3yioT Tak HasbiBaemoe (JOHOBOe U3JIyue-
HHe, K KOTOPOMY a/laliITHPOBAHbI HBIHE CYHIECTBYIOIIHE KXHUBOT-
Hble U pacreHus. B pasHbix uactax Ouochepsl ecTecTBeHHBIH
(dor pasnuuaercs B 3—4 pasa. HauMeHbInas ero mHTEHCHB-
HOCTb HAOJI0/aeTcs OKOJIO IIOBEPXHOCTH MOpPS, a HauOOJbIIas
Ha OOJBIIMX BBICOTAX B ropax, OﬁpaSOBaHHI:IX rpaHUTHBIMH I10-
popaMu. MHTEHCHBHOCTH KOCMHYECKOT0 H3JIyYeHH s BO3pacTaer
C YBeJIHY€HHeM BBICOTHBI MECTHOCTH HaJZ YPOBHEéM MOpH, a rpa-
HHTHBIE CKaJbl COAepaT foabme BCTpeYAKWUIHUXCA B mMpHpoae
PAZHOHYKJHIOB, YEM 0CAJOYHbBIE OPOAEI.

B menmoMm moHHM3MpyIOillee H3JyUeHHe OKAa3biBaeT Ha Ooee
BBLICOKODPA3BHTLIE H CJIOJKHBIE OPraHM3Mbl HauboJiee ryouTeNhb-
HOe AeicTBHEe, IPUYEM 4YeJIOBeK OTJIuYaeTcs 0co00il 4yBCTBH-
TEJIBHOCTHIO.
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Boabiue g03kl, HOJy4YaeMbie OPraHM3MOM 38 KOPOTKOeE Bpe-
MA (MHHYTBI HJIH Yackl), HA3BIBAKOT OCTPBLIMM J03aMH B IIPOTH-
BOIIOJIO3KHOCTH XPOHHYECKHUM 03aM, KOTOPBIE OPraHHU3M MOT ObI
BBIZIEDKATH HA NPOTANEHNH BCEro CBOEro *XM3HeHHOr0 nMUKJa.
BoageiicTBHe HH3KHMX XPOHHUYECKHX [03 M3MEpHTH CJIOXKHee,
TaK KAK OHH MOI'YT BbI3bIBATH OTJAJIEHHbIE 'eHETHYECKHE H CO-
MaTHYeCKHe mocseacTBuA. JIloboe moBbIlIeHNe YPOBHA H3Jy4e-
HHUA B cpejie HaJ (DOHOBBLIM MJIHM JlayKe BLICOKHM eCcTeCTBeHHBIN
(hoH MOIKeT MOBBICHTh YACTOTY BPEAHBIX MYTAaIlHil.

V¥ BBICIIMX PACTeHHH YYBCTBHTEJbHOCTH K HOHH3HPYIOIIE-
MY M3JIYYEeHHIO NPAMO HPONOPIMOHANbLHA Pa3Mepy KJIeTOYHOTO
Aapa. ¥ BBICIINUX KHUBOTHBIX He ODHAPYKEHO TAKOH NpPOCTOMH
MJIY IPSAMOM 3aBHCHMOCTH MEXAY YYBCTBUTEIHHOCTHIO B CTPOe-
HHEM KJIETOK; AJIA HAX GoJiee BasKHOE 3HAYEHHE UMeeT YYBCTBH-
TeJILHOCTh OTAEJIbHBIX CUCTEM OpraHoe. Tak, MJIEKONHUTAIONIHE
OYeHb YYBCTBHTEJILHBI 1a)Ke K HU3KUM JI03aM BCJIEJICTBHE JIET-
KOM IoBpesxjaaeMoCcTH 00JyueHHeM OBICTPO Jendlneicsa KpoBe-
TBOPHOM TKAHU — KOCTHOTO MO3ra. UyBCTBUTENIEH U THIIEBApH-
TeJILHBIH TPAKT, & IOBPEKACHNUA HeJeJNALINXCA HEPBHEIX KJIETOK
HaOJIIOZAIOTCA TOJNBKO IPH BEICOKHX YPOBHAX 00IyYyeHHd.

Ilonazasa B OKpPY:KalIIyIO Cpeay, PATUOHYKJIUALI paccenBa-
I0TCA M pa30aBJsATCA, HO OHM MOI'YT Pa3JIMuHbLIMHM cllocoDaMH
HAKAMJIHUBATHCA B JKHUBBIX OPraHuamax NnpH ABHUMKEHHH IO IH-
. meBoi menu. PajHoaKTHBHEIE BeleCTBA MOI'YT TaK)Ke HaKall-
JIHBATHCHA B BOJie, MMOYBE, OCajKax MJIM B BO3[JyXe, eCJIH CKODOCTBb
HX IOCTYIUICHU NPEeBLIIIAET CKOPOCTH €CTECTBEHHOT0 PaJHOAK-
THBHOTI'O pacnaja.

3arpazusiomue Bemectna. Y CJIOBHA XXH3HU YeJIOBEKa U yc-
TOWYHUBOCTh NMPHPOAHBIX OHOreoneHO30B B TeUeHHe IOCJIeJHHX
JNIeCATHIETHIT OBLICTPO VXYAIIAITCA BCAEJCTBHEe 3arpA3HeHHA
OKPY:Kallei cpejlbl BelecTBaMy, 00pasyloIuMHECA B De3yJib-
TaTe ero NPOM3BOACTBEHHOI JIeATeIbHOCTH. JTH BellecTBa MOXK-
HO pasfeJuTh HA ABE IPYIIILI: NPUPOAHLIE COeINHEHHAA, ABJIAIO-
L{Hecs OTXOAAMH TeXHOJOIHYeCKHX IMPOLecCOoB, U HCKYCCTBEeH-
HBIE COEIHHEHUA, He BCTPeUalolHecs B NPUPOIE.

K 1-ii rpynmne OTHOCATCA CEePHUCTHIN aHruApUA (MezemnJa-
BUJIBHOE NPOM3BOJCTBO), AMOKCHJ yrieposia (TenjoBble 3JeK-
TPOCTAHIIMHM), OKCH/LI A30Ta, YIJIepoaa, YrieBoA0POAbl, COeLH-
HEHHs MeAH, MUHKA ¥ PTYTH M AP., MHHepalbHbIe yA0bpeHus
(rnaBHBIM 00pa3oM HUTpATHI ¥ (pocarTs).
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Bo 2-10 rpynny BXOAAT HCKYCCTBEHHBIE BellecTBa, 00aagaio-
e crnenualbHbIMM CBOMCTBAMH, VOBJIETBOPAIOIIMMH NOTPeO-
HOCTH 4YeJIoOBeKa: mecTHiMALI (oT saT. pestis — 3apasa, paspy-
menue u cido — ybuBaTh), HcnoJib3yeMmsbie s 60pbOBI ¢ KH-
BOTHBIMHM — BpPEIHTEJNAMH CEeJbCKOXO03ANCTBEHHBIX KYJLTYP,
aHTHOMOTHKH, NPUMEHAEeMble B MeJUIMHEe U BeTepUuHaApHUM JJIA
JeyeHnA MHpeKIMOHHBIX 3abonesannit. K mecrunmaamMm oTHO-
cATca WHCeKTHNHALI (oT jar. insecta — Hacexkompble u cido —
ybuBaTh) — cpejAcTBa s 60pbOBI ¢ BpeHBIMHA HACEKOMBIMH H
repobunuasl (or nar. herba — rpasa, pacrenue u cido — yb6u-
BaTh) — cpefcTBa Aus 60ps0bI ¢ COPHAKAMH.

Bee onu 06s1a1a10T ONpe/ieIeHHON TOKCHYHOCTBIO (A0BUTO-
CTI:IO),E[J[H YyeJyioBeKa. OJIHOBPGMEHHO OHH CJIYKAT AaHTPOIOI'€eHHbI-
MH abHOTHYEeCKHMHU (DaKTOPaMM Cpefbl, OKA3LIBAIOIIHMH 3HAYH-
MOe BJIHMJHHMEe HAa BUJAOBOI cocTaB GMOreoueH030B. OTO BJIMAHHE
BbIpajkaeTcsa B U3MEHEHWH CBOMCTB IOYBHI (3aKHCJIeHUe, Mepe-
XOJ B pacTBOPHUMOE COCTOAHNE TOKCUYHBIX 3JIEMEHTOB, Hapyle-
HHEe CTPYKTYPHI, obelHeHHe ee BMJOBOr0 COCTABA); U3MEHEeHHH
CBOICTB BOJABI (IIOBBIIIEHHAA MHHEPAJHU3al K, [I0OBLIIIEHHE CO-
Jlep;KaHUA HATPATOB M (hochaTos, 3aKUCIeHne, HACKIIIeHHe IO0-
BEPXHOCTHO-AKTHBHLIMH BellleCTBAMHM); UBMEHEHHMH COOTHOIIIe-
HHU#A JJIEMEHTORB B IO4YBe M BOJe, UTO NPHUBOIUT K YVXYAILIEHHIO
YCIOBUHM Pa3BUTHA PACTEHHUH U YKMBOTHLIX.

ITopobHEIe M3MeHeHUA cayxkaTr pakropamu orbopa, B pe-
3yJbTaTe JeHCTBHA KOTOPBLIX (DOPMHUPYIOTCA HOBBIE PACTHTENb-
HbI€ ¥ JKHBOTHBIE coobmiecTBa ¢ 00eJHEHHBEIM BHAOBEIM COCTA-
BOM.

Hurencuenocrs peiicrens gaxropos cpeast. Hekorophle
CBOMCTBA cpeAabl OCTAKTCA OTHOCHTEJIBHO INIOCTOAHHBIMH Ha IIPO-
TAMEHHH NIHUTEeNhHBIX IMepHOJI0OB BDEMEHH. TakoBsl cHuya TATO-
TeHH s, MHTEHCHBHOCTH COJITHEYHOTO U3JIYUeHH A, COJIeBOi cocTaB
OKeaHa, ra3oBBIH cOCTaB M cBoMcTBA arMocdepbl. BOMbIIMHCTBO
JKe 9KOJIOTHYECKHX (DAKTOPOB — TeMIlepaTypa, BJIajKHOCTh, Be-
Tep, KOJITHYeCTBO H PABHOMEPDHOCTD BhINIAJIeHHA OCAJKOB, VKPbBI-
THA, XHIIHAKH, IapasuThl, KOHKYPEHTHI H IIpP. — 0Y€Hb H3MEH-
YHBO KaK B IIPOCTPAHCTEE, TAK H BO BPDEMEHH.

HUameHeHUA (DAKTOPOB Cpejibl 110 CHJIe IeHCTBUA HA OPraHu3-
MBI MOryT OBITh: 1) peryJisfpHoO-nepHoOANYeCKHMH, HAIpHMep
B CBA3H CO BpeMeHeM CYTOK, Ce30HOM rojga Hjid puTMOM IIPDHJIHBOB
4 OTJIMBOB B OKeaHe; 2) HeperyJasipHbIMH, HAIpUMeD U3MeHEeHHU sl
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MMOTOAHBIX YCJIOBHII B pasHble rofibl, Karacrpops! (0ypHu, JIUBHH,
o0Banbl U T. [1.); 3) HANPABJIEHHBIMHU: [IPU NOXOJOJaHUHA HJTH 110-
TelJIeHHH KJuMaTa, 3apacTaHHuH BOJOEeMOB U T. A. Hony,mnmn
OpraHM3MoOB, o0MTaION[MEe B KAKOH-TO Onpe/ie/leHHOoi cpejie, IpH-
cnocabiuBalOTCA K 9TOMY HENOCTOAHCTBY MMYyTEM €CTeCTBEHHOI0O
orbopa. ¥ HHX BhIpadaTbLIBAIOTCH Te MJIM HHEIe MOpdosornye-
CKHe U (DU3HOJIOrHUecKHe 0cODeHHOCTH, NT03BOJIAIOIME CYINeCT-
BOBATH HMEHHO B 3TUX M HU B KAKHX JIPDYIUX VCJIOBHAX Cpejsl.
Jlna KaMJaoro BAMAIONIEro Ha OpraHuaM (pakTopa CyIiecTByeT
OiaronpuATHAS CHJIA BO3/IeiICTBU A, Ha3blBaeMas 30HOH ONITHMY-
Ma 9KOJIorHUYecKkoro (akropa WM mpocTo ero ontumyma. Jlas
OPraHM3MOB JAHHOI'0 BUAA OTKJIOHEHHE OT ONTHMAJIBLHOH NHTEH-
CHUBHOCTH JleMcTBUA (pakTOpa (YMEeHBILIEHHEe MJIM yBeJIMJYeHHe)
YrHETAeT YKHU3HeAeATeNbHOCTh. ['PAHMILLI, 38 IIpeAesaMu KOTO-
PBIX HacTymaer rudesib Opraina3mMa, Ha3blBalOT BEPXHUM U HHIK-
HHM IpefieJlaMH BbIHOCJIIHBOCTH.

OnNoOpHbIE TOYKKU

@ 1. BoAsIIHHCTEO BHMJOB OPraHH3MOB IPHCIOCO0JIeHO
K KHM3HHM B Y3KOM AHANIa30He TeMIIePaTyp; ONTHMAJb-
Hble 3HaUYeHHs TeMIiepatypsl cocraBasior 15—30 °C.

2. Ceert B hopme coiHeYHOM paguanuy obecnedyuBaer Bce
NPOIeCChl JKH3HENeATeJLHOCTH HA 3eMmue.

3. Kocmuueckoe M MOHM3MPYIOIee M3JIYyYeHHs, HCIYC-
KaeMbie NPHPOAHBIMH PAJXHOAKTHBHBIMH BelleCTBA-
MH, 00pa3yioT «(hoHOBOE» HIJNYYEeHHe, K KOTOPOMY HBI-
He CYLIeCTBYHOLIHE PACTEHHA H KUBOTHBIE aJAlITHPO-
BaHBIL.

4. 3arpasHaOIHe BemlecTBa, 00Jagast TOKCHYECKHM
AeMCTBHEM HA JKMBbIE OPraHM3Mbl, O0eXHAIOT BHIO-
BOH COCTaB DHOLEHO30B.

'*G:’":JO-;-' ,'L‘-\_- -‘_J_F—}T- DeHA W 3a IHWA

1. Yro Takoe abuornueckne GaxTopsl cpeibi?

2. Kakue npucnocobieHns CyLECTBYIOT Y PACTEHHH M 3KH-
BOTHBIX K H3MEHEHUFAM TeMIIePATYPbl OKPYIKaOMen
cpeabl?
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3. Ykakure, Kakas 4acTh CIEKTPA BUAHUMOIO U3JIyUYEeHHS
CosnHna Hanbosiee aKTHBHO HOIJIOUIAETCA XJIOPOdHI-
JIOM 3eJIeHBIX pacTeHmii?

4. Pacckaxkure 0 mMpHUCNOCODIEHHUAX JKUBBIX OPraHMU3MOB
K HEIOCTATKY BOABI?

5. OxapakTepHuayiiTe BIUAHNAE PA3JIMYHbIX BH/IOB HOHHU3H-
PYIOLIEro H3JyYeHHA HA JKHUBOTHBLIH M PACTHUTEJbLHBIH
OpraHU3MBI.

6. KakoBo BIMAHWE 3arpA3HAIINX BellecTB Ha COCTOA-
HHue OHoreoneHo30B?

Hcnons3ys cioBapHbli 3anac pyopuk «TepMuHOJIOrHA»
H «Summary», IepeBeJuTe Ha AHIVIMHCKHH A3BIK IMyHKTHI «Onop-
HBIX TOYEK».

6.3.3. B3aumopeincreue $akTOpoB cpeabl.
Orpadnunsaoimi hakTop

Ha opranusm ofHOBpPeMEHHO BIHAIOT MHOTOUYHCIIEHHBIE Pas-
HOoOOpa3Hble U pa3HOHATIpaBJIeHHbIE (haKTOPBI cpeabl. B npupo-
JIe COYeTAHHE BCeX BO3AEHCTBHII B MX ONTHMAJbLHEIX, Hanbosee
01aronNpUATHBIX 3HAYEHUAX NPAKTHYECKH HeBO3MOKHO. IloaTo-
My jazke B MecTooOMTAHHAX, rjle HanboJiee BaronpuATHO cove-
‘TAlOTCS Bee (MM BeAyIIHe) 9KOJIOrHuYecKue (DakTopbl, KaAbIi
M3 HUX YAIe BCero HeCKOJILKO OTKJIOHAETCHA OT onTumyma. s
XapaKTePHUCTHKH JeiicTBHA (JaKTOPOB BHEIIHEM cpelabl Ha 3KH-
BOTHBIX M DACTE€HUS CYIIECTBEHHO, UTO M0 OTHOIIEHUIO K OJHUM
(hakTOpaM OpraHM3MEI 00JIaaI0T IIHPOKHUM JHATIA30HOM BBIHOC-
JIMBOCTH M BBIJEP>KHBAIOT 3HAYMTEJbEHBIE OTKJIOHEHHS HMHTEH-
CHBHOCTH (paKTOpa OT ONTHMAJIbHON BEJIHYHMHEI.

K apyrum gaxropaMm opraHuaMsl NPHUCIOCOOJIEHEl TOJBKO
B Y3KOM [HANA30HE MX M3MEHEHUH M BBIJAEPIKUBAIOT JIMIIb He-
OosbIIME OTKJIOHEHHA OT onTHMyMa. Hanpumep, A HEKOTO-
PhIX AHTAPKTHYECKHX BHAOB pPbib, alanTUPOBAHHBIX K X0JOAY,
AMANasoH MepeHOCHMBIX TeMnepaTyp cocrasiuser Beero 4 °C (ot
=2 po +2 °C). C noseimenunem remuepatrypsl 1o 0 °C akTuBHOCTH
ofMeHa BeIecTB BO3PACTAET, HO IPH JaJIbHEHIIEeM ee YBeJInude-
HUHM MHTEHCHUBHOCTHL Merabosmnama najaer u npu 1,9 °C pribsl
NepecTalT ABHraThcs, BNajasa B Teriosoe ouenenenue. [lupo-
KHM JHala30HOM BBEIHOCJIHBOCTH K KOJIeOAHHAM TEeMIIepaTypbl
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o0saganT XKUBOTHBIE, 00MTAOIIHEe B BHICOKMX IIMporax. Tak,
Iecusl B TYHAPE MOryT NE€PEeHOCHTh KoJieDaHMuA TeMIepaTyphl
B nipegenax 80 °C (or 30 °C go —55 °C). YeToifuuBEI K X0J04aM
cubupckue pacrennsi. Hanpumep, naypckas TucTBeHHHUIIA Haua
BepxosHcKa BhIIEp:KHBaAET 3UMHHE Mopoanl o —70 °C. Pacre-
HHUA e TPONHMYEeCKHX JIeCOB MOT'YT CYIIIECTBOBATH B JOCTATOYHO
V3KHX NpeAesiaX M3MEHEeHHA TeMIepaTyphbl: ee CHHIKeHHe [0
5—8 °C okaspiBaeT Ha HUX ryduTe/IbHOE JielicTBHE.

ITo oTHOLIEHUIO K (paKTOpaM CpeAbl pa3jiM4yaloT BUJbI Tell-
J1011I00MBBIE M XOJIOAOJIOOUBEIE, BJIAr0- U CyXOJIOOHBEIE, IPH-
cnocobseHHBIe K BBICOKON MJIM HU3KOU coleHocTH Boabl. s
BOJHBIX KHUBOTHBIX 0OJIbIIIOE 3HAUEHHE MMeeT KOHIeHTPAIH
KHCJI0pojia B BojJie. HekoTopbie BHIbI MOT'YT CYII€CTBOBATH JIMIIh
B Y3KHX Ipejesax Kojxebanuii cogep:aumna Kucyopoaa. Moxoas
peuyHoii (opesu XOpOIIO pa3BUBAETCH IIPH KOHIEHTPALUU
KHcaopoaa 2 Mr/J; npu ee cuuskesuu jgo 1,6 Mmr/n Bea dopens
rubuer. JIpyrue BUALI puIO — COM, Kapll, npucnocobieHHBIe
K oBMTaHHIO B 3aCTOWHBLIX BOJAAX, XOPOIIO IEPEHOCAT HU3KOEe
cozep)KaHue KUcJaopoja.

Ha pasupix aTanax OHTOreHe3a OPraHM3Mbl MOIYT [POAB-
JIATH HEOJAMHAKOBYIO BEIHOCIHBOCTH K TOMY HWJIH HHOMY (haxTo-
py. Hanpumep, v 6a60uku MeJIbHHUYHON OMHEBKM — OJJHOTO U3
BpeAUTeNeH MYKH ¥ 36DHOBBIX MPOAYKTOB — KPUTHYECKAs MH-
HUMaJIbHasA TeMmneparypa auas rycenurn —7 °C, ajisi B3poCHbIX
dopm —22 °C, a pas aun —27 °C. Mopos 8 10 °C norydur ryce-
HUI, HO Oyaer OesBpeAeH IJIA AHIL ¥ B3POCabIX Gopm.

OTKJI0OHEHHe HHTEHCHBHOCTH OHOT'0 KakKoro-aubo gakropa
OT ONTHUMAJBHOH BEJMYMHBI MOXKET CY3HTh IIpe/eJibl BBIHOCJIH-
BOCTH K Apyromy hakropy. Tak, mpu yMeHbIIEHNH 430Ta B TIOU-
BE€ CHHMIKAETCH 3aCYXOYCTOHYMBOCTE 3J1aKOB. PaKkTOp, HAXOMA-
IUICA B HeJOCTATKEe MM M30BITKe 110 CPABHEHHUIO C OIITHMAaJb-
HOH BeJIM4YMHOI, HA3BIBAIOT OTPAHMYHMBAIOIIHM, IIOCKOJbKY OH
JleJIaeT HeBO3MOYKHBIM IIPOLBETAHME BI/A B JAHHBIX YCJIOBHAX.
Brnepsbie Ha CyIECTBOBAHUE OrPAHMYNBAKOIINX (PAKTOPOB yKa-
sayg Hemen kit XuMuK 10. JIndoux (1840). [Ipupona atux daxro-
POB HEO[IMHAKOBA: HEJOCTATOK XHMMHYECKOr0 2JIeMeHTAa B II0YBe,
HEJOCTATOK TenJja M Baaru. OrpaHM4YHMBaOIMMH pacipocTpa-
HeHHe (akTopaMy MOryT OBITH M OHOTHYECKHE OTHOIIEHHA:
3aHATHE TePPUTOPHM DoJiee CHILHBIM KOHKYPEHTOM HJIH HeZoc-
TATOK ONBLIWTENEeH AJA pacreHHi. [l pacnpocTrpaHeHus BH-
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noB GoJpIIOe 3HAYEHWE MMEIOT ABa II0Ka3aTesis: TeMIepaTyp-
HBIHM mOpor pasBUTHA U cymMMa a(ppeKTUBHBLIX TeMIIepaTyp.

ITox a(ppekTHBHOMN TeMIepaTypoil TOHNMAIOT PASHHUILY Me-
Iy TeMIepaTypoii cpeJbl ¥ TeMIePATYPHBIM IIOPOIOM Pa3BHTHA.
Taxk, passuTHe HKpPLI (popesn HauunHaerces npu 0 °C, 3HauuT, ata
TeMIepaTypa CAYKHUT noporom passurusa. Ilpm remmeparype
Boubl 2 °C MaJNbKH BBIXOAAT M3 AHIEBLHIX 000JIOUEK 4depes
205 nueit, npn 5 °C — uepes 82 nua, a npu 10 °C — uepes
41 nenb. Bo Bcex cayuasax npou3BeieHue MOJOMKUTESbHBIX TeM-
mepaTyp cpeibl Ha YHMCJO0 JHEH DPA3BHTHA OCTaeTCHA MOCTOSAH-
BeiM: 410. 9to u OGyaer cymma a(p(hPeKTUBHBIX TEMIIEPATYP.

Taxkum obpasoM, AJA OCYIIECTBJIEHUS MeHeTHYeCKOM Npo-
rpaMMBbl Pa3BUTHA KUBOTHBIM C HEIOCTOSTHHOHN TeMIIepaTypoit
Tena (M pacTeHHAM) HeODXOAMMO MOJY4YaTh ONpelesieHHOe KO-
JINYECTBO TEIJIOTHI.

U moporu passBuTuaA, ¥ cymMMa 3¢(eKTHBHBIX TeMIepaTyp
Aas Kaxaoro suaa csou. OHu 00yCI0BIEHE MCTOPHYECKOH NpH-
criocobJIeHHOCTRIO BUAA K ONpeJe/IeHHBIM YCIOBUAM KHU3HH.

Or cyMMBI TeMIepaTyp 3a onpejesjeHHbIH IepHoL BpeMeHH
3aBHCAT M CPOKM I BeTeHUA pacTennil. Hanpumep, pnsa sansera-
HUA MaTh-U-Mavyexu Tpebyerca 77, nna kucnaunsl — 453, a ana
gemagaHukn — 500. Cymma a(ppeKTHBHBEIX TeMIeparyp, Ko-
TOPYIO HYKHO HabpaThk /s 3aBepIIeHUA >XU3HEHHOro IHKJA,
YacTO OrpaHHUYMBAET reorpaduyecKoe pacnpocTpaHeHHe BHAA.
Tak, ceBepHasi rpaHMLA APEBECHOM PACTHTEJILHOCTH COBIALaeT
¢ HroJbcKkuMu naorepmamu 10—12 °C. CepepHee yike He XBarTa-
eT Telljla AJIA Pa3BUTHA JePeBbEB U 30HA JIECOB CMEeHAeTCH TYHJ -
poii. TouHO TakKe, €CJIM B YMEPEHHOH 30HE XOpOIIO0 pacTeT
AYMEeHb (ero cymMMa TeMIepaTyp 3a Bech NepHOJ OT IloceBa A0
yoopku cocrasaser 1600—1900 °C), To aroro Konuuecrsa Terl-
Jla HeZJOCTATOYHO JJIS PHCA WM XJIONMYAaTHHKA (npH Tpedyemoit
s Hux cymme remuepatyp 2000—4000 °C).

MHorue ()aKTOpPH! CTAHOBATCA OrPaHMYHBAIOIIMMH B IIepH-
oA pasMHO:keHMsA. Ilpejesibl BBIHOCJIMBOCTH JJIA CEMAH, AHILL,
aMOpPHOHOB, JUUMHOK ODBIYHO Vike, YeM JJIA B3POCJBIX pacre-
HHI ¥ JKHBOTHBIX. HanmpuMep, MHOrne Kpadbl MOryT 3aX0AHTE B
PeKH aJieKo BBepPX M0 TeUeHH0, HO X JIMUMHKHW B DEUHOI BojJie
pPasBMBATLCA HE MOrYT. ApeaJ IPOMBICJIOBBIX IITHIL YaCTO ONIpe-
JejisieTca BJIWSHUEM KJIMMATA HA ANA WJIM OTEHILO0B, a He Ha
B3POCJIBIX ocobeii.
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BriaBnenue OrpaHM4YMBaINHNX lIl)&KTOpOB O4YeHb BasKHO
B NPaKTH4YE€CKOM OTHOIOEHHH. Tak, mmeHuna mMiIoxo pacTeT Ha
KHCJIBIX IIO4YBaXx, 4 BHECEHHE B IIOYBY H3BECTH NO3BOJIAET 3HAYH-
TeJIbHO NOBBICHTH ypO}KBﬁHOCTb.

Summary

¥

Organisms, forming biogeocenoses, are affected both
by abiotic factors and biotic influences. Temperature,
light, humidity, level of radiation, and level of envi-
ronmental pollution as a result of human activity are
most important among the abiotic factors. Living or-
ganisms can adapt to different factors of the environ-
ment, through sharp changes in ther intensity decline
the level of organism vitality.

OnopHble TOYKK

@ 1. U3 muo)ecTBa (JAKTOPOB OKpPY’KAIOIIEH cpexbl, OKa-

3bIBAIOIIHX BJIHAHHE HA OPraHH3M, JHIIb HEKOTOPLIE
XAPAKTepH3YOTCHA OINTHMAJIBHBIMH [JIA JKH3HeIesd-
TeNbHOCTH 3HAYEHHAMHM.

2. JXMBOTHBIE M pacTeHHs, rpHOBI M IMPOKAPHOTHI NPH-

obperaloT B mMpouecce 3BOJNIOINHM MPHCHOCODIeHHA K
YCIOBHAM CYIIECTBOBaAHHA.

Bonpockt Ana NOBTOPEHUA W 3aflaHua

3%

1. Yro HaseIBAOT V3KHM H HIIHPOKHM JHAIIA30HOM BBIHOC-

JIMBOCTH OPraHus MOB?

2.0 uem CBHAETEJIbCTBYIOT TEPMHHBI XOJ'IO,IIOYCTOﬁ‘[HBHE

H TeIJIoJI00nBLIe Opraiu3Mbl ?

3. Yro rakoe cymma apeKTHBHBIX TeMmnepaTtyp?
4. ITossicHUTE, KAKHM 0DPA30M MOKET NPOABUTHCA OTPAHH-

yuBalIee JeiicTene PaxTopa cpeisl.

Henoneaya cnoBapHblil 3anac pyopur «TepMHHOJIOTHA»
M «Summary», HepeBeuTe Ha AHIJIMHCKMIA A3bIK NYHKTHI «Onop-
HBIX TOYEK».
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lepMMHONOIAA

j> Kaxnomy TepMHUHY, YKa3aHHOMY B JIEBOH KOJIOHKE,
' moabepuTe COOTBETCTBYIOIIEE €My OIpeleJieHHe,
NpUBEAeHHOE B IPABOM KOJIOHKEe HA PYCCKOM H aHr-
JUACKOM s3bIKaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. AbuorHueckne A. 3HaueHHe HHTEHCHBHOCTH (paKTOopa

tdakTopsl cpeibl, YrHeTaKIee HJIH NpeKpaalonee

Abiotic factors NposABJIEHHE }KU3HEAeATEJIbHOCTH
OpPraHu3MoB.

The intensity level of a certain factor,
when the vital activity of an organism
is oppressed or completely ceased.

2. ABToTpodbI B. CoBOKYNHOCTDL }KMBLEIX OPrAaHH3MOB
Autotrophs (’KMBOTHBIX, pacTeHuii, rpubos
M MHKPOOPTraHM3MOB), HACEJAIOMINX
onpejeseHHYI0 TePPHTOPHIO.
A totality of living organisms (animals,
plants, fungi and microorganisms),
inhabiting a certain area.

3. Buomacca B. Opranuamsl, HCNIOJb3YIOUIHE /18
Biomass 6mocHHTe3a OPraHMYecKHX BellecTB
SHEPIHIO CBETA MJIH DHEPIrui0 XHMHYECKHX
CBA3eH Heopranu4ecKHux CoOeMHeHM .
Organisms which use for biosynthesis
of organic substances the energy of light
or the energy from chemical joints
of inorganic matters.

4. Buouenos I'. 3savuenns HHTEHCUBHOCTH AeCTBHA

Biocenosis thaxTopa cpeabl, B npesesax KOTOPHLIX
HpOoLeCcChl JKU3HeAeATeJIbHOCTH OPraHN3MOB
ONTHMAJbLHLL.
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The intensity level of a certain factor,
when the vital activities of an organism
are optimal.

5. I'erepotpodsi
Geterotrophs

JI. CoBoKynHOCTH (PM3HUYECKHUX M
XHMHUYECKHX (DAKTOPOB HEKMUBOIl NPHPOALI,
BO3AEHCTBYIOIINX HA OPTAHMEM B Cpejie ero
oburaHus.

A combination of all physical and chemical
factors, influencing an organism

in a certain environment.

6. Orpannangaio-
mHH daxrTop
Limiting factor

E. Oprasusmsl, HCHOAL3VIOIIHE A1
OHOCHHTE3a OpraHuYecKHX BElUeCTB
JHEePrul XHMHYECKHX CBS[SEﬁ
OpraHUYecKHX COeAMHeHHII.

Organisms which use for biosynthesis the
energy from chemical joints of organic
substances.

7. llpenenst
BEIHOCJIHBOCTH
Endurance limits

K. Cymmapuas macca ocobeii Buja, rpyiisl
BHJIOB HJIM cO0OGIIeCTBA OPraHH3MOB,
BhIpAyKeHHAA B €AHHHMIIAX Macchl (4acTo Ha
egnHANY wiomaau). TepMun ucnoassyercs
JUIst OIEHKH MPOAYKTHBHOCTH OTAEJLHBIX
rPYIIN OPraHU3MOB, OHOLIEHO30B

u 6uocdepsl B mesioM.

The total mass of all organisms of a species,
a group of species or a community of
organisms, expressed in weight units
(often per square unit). The term is used
for evaluation of productivity in separate
groups of organisms, biocenoses,

and biosphere on the whole.

Bonpockt ana 0By

KOALHWA

a2

! Kaxk BbI fymaere, moueMy npucnocobieHue M uBbIX
L= E OPraHM3MOB K A0HOTHYECKHM YCJIOBHAM cpe/ibl OOMTaHNA

He MOeT OblTh OeCKOHEeUYHBIM?



Fnasa 6 \ Xu3sub B coobuecrsax. OCHOBBI 3KONOMMM 199

Ha ocHoBe 3Hauuii 0 B3auMo/ieiicTBUY (DAKTOPOB cpeJibl
u 06 orpannuHBaioneM (pakTope nonkITaiTeCh CO3/1aTh
MOJZleJb HCKYCCTBEHHOTrO CeJIbCKOX03AMCTBEHHOrO
NPOM3BOJICTBA MO BhIPANIMBAHNIO KYJIBTYPHBIX PACTEHHIH
B T@YEHHeE BCEero roja.

- 8 -

Brnornyeckne akTopbl cpeabl

C

ITomumo abuoTHUYECKHMX BO3JEHCTBHI JKUBbIe OPraHU3MBbI
HCOBITBIBAIOT Ha cebe u BauAHMe APYT Apyra. OnpeaensomumMu
¢hakTOpaMHM B 3TOM OTHOIIEHHH SABJSIOTCH BUAOBOE pa3Hoobpa-
3ue coolmiecTBa ¥ YHCJAEHHOCTh NONYJIAIHNA, o0pasyomux 61o-
LIeHO03.

Bujosoe paszHoobpasue 0G1oi son. Kaskaplil ;xuBoit op-
raHU3M JKHMBET B OKPYKEeHHH MHOYKECTBA APYIUX, BCTyNAasA ¢ HUA-
MH B caMble pa3sHOOOpasHble OTHOUIEHUS, KAK C NOJIOKHUTEeNb-
HBIMHM, TAK M C OTPHLATEJbHBIMH JJsA ceOA MOCJIeICTBHAMH.
Cesa3b ¢ ApyrumMu opraiuamaMu obecneunBaeT NUTAHHE U pa3-
MHOJKEeHHe, BO3MOIKHOCTH 3aIlUThI, CMATYaeT Hebiaronpusar-
HBIE YCJIIOBHA cpeAbl. B To ke Bpems OMOTHUECKOE OKPYIKeHHe —
3TO M ONACHOCTH yirepba uian rubesu.

Paccmorpum asa npumepa dmounenosos. Ha pucynke 6.11
n300pakeHo HaceJleHUe IPecHOBOAHOro Bogoema. B Hernybokux
BOJOEMAaXx, NPyAax, MEJIKHX 03epaxX COJIHEYHbIH CBeT IPOHHUKAeT

JI0 IHA, CO3aBasi YCJIOBHA JIJIA PA3BUTHSA BOAOPOCEH H BBICIINX
BOJHBIX pacTeHHii. B Tosie BOAbl 0OMTAIOT MHOTOYHCIEHHBIE
OIIHOKJIETOYHbIE BOJIOPOCJIH, HUTEBU/IHbIe, MHOTOKJIETOYHEIE BO-
popocnr. Ha moBepXxHOCTH BOALI B JIeTHEe BPeMs BCTPEYalOTCH
CKOIJIEHHSA THHBI — 3TO TO:Ke Bogopocau. Ha ame HexkoTropbie
BOAOpOCHH 00pasyioT o0IIMpPHLIE TEMHO-3eJIeHble CKOIJIeHHA.
BoOsnan Oeperos pacreT BOASHOM XBOII, HA IIOBEPXHOCTH BOIbI
MOXKHO BCTPETHTb BOAAHOIN NAaNOPOTHHK — caJbBUHHAIO. O0HIb-
HO TIpe/ICTaBJIeHbl IIBETKOBbLIE PACTEHUA: KAMBIII, TDOCTHHK, PO-
ros, oourapmue y 6eperos. Ha nopepxHOCTH BOJABI IJIaBAIOT JIH-
CThA M IBeTKH 0eJsIOf KYBINMHKM MJIM KejTol KyOnlmku. He-
pPeaKo BCA MOBEPXHOCTh NPYAOB MNOKPHITA MeJKHMH
NJacTHHKAMH pAcKH. YacTo MOKHO BCTPETHTH M MHOTHE Jpy-
rue BOAHBIC pACTeHHM s, HAIPHMep Ny3bLIPYATKY, POIOJIMCTHHK.

HKHBOTHBIN MUD IPECHOBOZHOIO BojoeMa eie bosiee borar 1
pasHooOpaseH. B Boje u nie, nokpuiBaiomem JHo, oburaioT dak-
TEepPHUH, MHOTOYHCJEHHbIEe npocTeiiiune (rojsie 1 paKOBHHHBIE
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ameObl, KIyTHKOBEIe, HH()Y30-
puH), MeJKHe pavyKH, JHYHHKH
HACEKOMBIX, [IJIOCKHE YepBH (1J1a-
Hapuu). B rpyaTe BogoeMoB pac-
MpoCTPaHEeHbI CBODOAHOMKUBY LI HE
Kpyrjible 4YepBu, B OrPOMHBIX
KOJIMYEeCTBAX BCTPEYAETCA KOJib-
yaTelii YepBb TPYDOYHMK, BeCh-
Ma 00bIYHBLI nuABKU. Ha muerbax
BOJHBIX PacTeHUIl CHAAT IPeCcHO-
BOJHBIe THJPhI, O4eHb MHOTOUHC-
JIEHHBI pasHoobpasHble MOJLIIOC-
KH, HalpuMep KPYIHBII XUIHbII
KJION I'JIaABINI, A BOAAHON CKOP-
nuoH. HakoHel, B MPecHOBOAHBIX
BojoeMax 00bIYHO ODHTAIOT PACTH-
TeJbHOSAJAHBIE U XHIIHbIe PbIOHI,
aMmpubum U UX JHYHUHKH — TO-
JIOBACTHKH. JTOT, NAJEKO He M0JI-
HBIH, IepeyeHb obuTaTeneil Bojio-
eMa JlaeT Bce JKe npejcTaBJeHue o
ero BUAOBOM pasHoobpasuu. B co-
crap OMOLEHO3a Bcerga BXOAWUT
O4YeHb MHOTI0 (/10 HECKOJIBKHX ThI-
cAY) BHAOB CAMOT'0 pa3HOro ypoB-
HA OpraHus3aluuyu — oT DakTepHit
J10 To3BOHOYHbIX. X B3anMooTHO-
IIEHUA B cpejie O0UTaHNA B IEPBYIO
Puc. 6.11. Buouenos ouepedb ONpeieATCa NUIeBbI-
npecnoeodnozo MH norpedHocramMu. B npuseaeH-

sodoema HOM [IpUMepe OJHOKJIeTOYMHbIe BO-

JIOPOCJIN CJIYIKAT MUIeH nmpocTeil-

HINM, HA3IOINM PaxkooOpasHbIM — IUKJIONAM H AaHUAM, JIN-
YHHKAM HACEKOMBIX, (DHJILTPYIONIAM JIBYCTBOPYATHEIM MOJLIIO-
ckam. Beiciine pactenns mnoeaaioTes pacTHTEILHOAJHBIMHU Phbi-
6amu, cKOOAAIMMH OPIOXOHOTHMH MOJLIIOCKaAMM, JHYMHKAMNT
HEKOTOPBIX HaceKoMbIX. B cBOIO ouepeanb, MeJMKHE padyKkH, vyep-
BH, JUUHHKH HACEKOMBIX CJVKaT NUIlell peibam u ampubusm.
Xwuiabie peibbl OXOTATCA HAa pacTHTENbHOAAHBIX. B Bojge Kop-
MATCA HEKOTOpPhIe MJIEKOIHMTAIINe, HAIlpuMep BBIXYXO0Jb,
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NHUTAIIAACA MOJUJIIOCKAMH, HACEKOMBIMHM U HMX JHYMHKAMH,
uHorjga peiboii. MepTsble opraHudecKkHe OCTATKH [afaloT Ha
aHo. Ha Hux passuBaioTca 6GakTepuH, KOTOPbIE B CBOIO OUepe/b
norpebasaTea npocrefimuMu, GUILBTPYIOMMMHA MOJIJTIOCKAMM
HT A

Takum o6paszoM, NHUIIEBbIe OTHOILIEHWA CJYIKAT PEeryJjsTo-
pPaMH YHCJI€HHOCTH BHAOB, BXOAANINX B OMOIEHO3.

ITomumo BuaoBOro paszHoodbpasus OMOLEHO3EI XapaKTepu3ly-
I0TCA CJIOKHOHM INpPOCTPAHCTBEHHOI CTpYKTypoi (puc. 6.12).
Tak, B KaKA0OM sipyce Jieca IOCEJATCS MHOTOUHCIEHHBIE K-
BOTHBIE, OCHOBHOI (hOpMOIi B3ANMOOTHOIIIEHUIT KOTOPBIX, TAK e,
KaK M B pyrux OHOIeHO03axX, ABJIAITCA HIIeBble OTHOIIEHHA.

Henw nuranns. Pag B3auMoCBA3aHHBIX BUIOB, H3 KOTOPBIX
KasKAblil npeAblAVIMI CAYKHAT NUILEH MoCaeAVIOIEeMY, HOCHT
HazBaHue yenu numanusn. MoKHO cKasaTh TaKKe, 4TO [IHUIIe-
BafA llellb, HJH Ielb NUTAHWA, — ITO NMEPEHOC PHEPrHH OT ee
HMCTOYHMKA — PacTeHHH — Yepes psAj OPraHu3MoOB IyTeM noeja-
HUA OJHHX BHAOB Apyrumu. Takum obpasom, nenu mUTaAHUA —
3T0 TpO(hHUECKHe CBA3YM MeKAY BUugamMu (oT rped. trophos — nu-
TaHue). B ocHOBe 1eneil TuTaHUs JIeXKaT 3eJIeHble pacTeHU A, KO-
TOPBIMM NHTAIOTCA HACEKOMbIE M [O3BOHOYHBLIE JKHBOTHBIE,
B CBOIO OuepeAb CJAyXKalie MCTOUYHMKOM PHEPriH H BeljecTBa
ANA MOCTPOEHHA Tesia noTpeduTesneld BTOPOro, TPeThero U apy-

. rUX nopAagKoB. O0Lias HX 3aKOHOMEPHOCTE B TOM, UTO KOJIHYe-
€TBO 0c0beil, BKJIOUYEHHbIX B MHIIEBYIO 1elb, TOCIeL0BATEILHO
YMeHbIIaeTcdA, U YHCJIeHHOCTD KePTB 3BHAYHUTENbHO O0JIbIIe YHC-
JIEHHOCTH UX nmoTpebureneii. ITo NpOMCXOAMUT IOTOMY, YTO B Ka-
JKIOM 3BE€He IUIIEeBOil LenH, NpM KaKJAOM MepeHOoce dHepPruHu
80—90% ee repsaercs, pacceuBasick B JOpMe TeIJIOTEL. ITO 06-
CTOATEJILCTBO OrPAHMYHBACT YHUCJIO 3BeHbEB B 1enH (00bIYHO U3
3—35). B cpeguem uz 1 Teic. Kr pacrednii obpaayercs 100 kr re-
Jia TPABOAJHBIX YKHBOTHBIX. XHUIHHKH, IIOeJal0IHe TPaBOA-
HBIX, MOTYT IIOCTPOMTE H3 3TOro Kosmuecrsa 10 Kr cBoeil 6uo-
Macchl, & BTOPHUYHbIE XHIIHUKH Toabko 1 kr. Hanpumep, ue-
JIOBEK chezaer Oosbliyio peiby. Ee numy cocraBiasioT MeJKue
pBIObI, mOTpebaAIONIe 300IJIAHKTOH, KOTOPLIIl »KHUBeT 3a cuer
(UTONIAHKTOHA, YJIABJIHBAKOIIEr0 COJTHEYHYIO 9HEPIHIO.

Taxkum obpazom, s nocTpoeHus 1 Kr TeJia uesioeka Tpedy-
ercdA 10 Teic. Kr uTonaaskToHa. CleoBaTesIbHO, Macca Kaxa0-
ro nocJieAyIoliero 3geHa B IeNHd IMPOrpecCHBHO YMeHbIIAeTCH.
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Puc. 6.13. Ixonozuveckan
nupamuda
( nupamuda Guomaccet)

9ra 3aKOHOMEpPHOCTH HOCHT
HA3BaHUE NPaA6ULd IKOL0ZUYe-
ckoli nupamuder (pHc. 6.13).
Pasznuyaior nupamMUay Uucel,
OTpaXKarwllyio 4YHUCJI0 ocobeit
Ha Ka)JOoM aTale IHUINeBOH
enu, nMpaMuay 6HoMacchl —
KOJIMUECTBO CHHTE3HDOBAHHOTO
Ha KajJ0M YpOBHe OpraHude-
CKOr'0 BellleCTBa U COOTBETCT-
BEHHO 3KOJOrMYecKyio mupa-
MHAY — IHPAMHAAY S9HEPTHH —
KOJIMYECTBO HEPruM B IHIIE.
Bce oHM HMEIOT OJHHAKOBYIO
HaIlpaBJIeHHOCTh, PAa3JIHYAasCh
B a6COMIOTHOM 3HAYEHUH TUd-
POBBIX BeJIMYMH. B peasbHBIX
YCIOBUAX LENU TUTAHHUA MO-
I'YT HMETh PA3HOE YHUCJIO 3BCHE-
eB. Kpome Toro, menu nuTaHusi
MOTYT IepeKpeniuBaThbcs, 00-
pasysa ceru muTanudA., IlouTu
BCE BBl XUBOTHBIX, 3a HC-
KJIOYEeHHUEeM OUEeHb CIellHaJiy-
3UPOBAHHBIX B IUIEBOM OTHO-
IIeHHH, UCIOJbL3YIOT HEe OAHH
KaKoOU-HUOYAh MCTOYHUK IH-
mu, a HecKoabKo (puc. 6.14).
Yem GoJsiblle BUJAOBOE Pa3HO-
obpazue B GuoIeHO3E, TEM OH
yeroituupee. Tak, B nenu nu-
TAHUS PACTEHUS— 38 511—JIUCA
Bcero Tpu 3Bena. Ho suca
NUTAETCA HEe TOJIBKO 3aliaMu,
HO U MblITamMu ¥ ntTunamu. 06-
uias 3aKOHOMEPHOCTE COCTOHT
B TOM, YTO B HAYAaJIe IMUIIEBOH
ey BCerga HaXOoAATCHA 3eJie-
Hble pacTeHHudA, a B KOHIEe —
XUIHAKHA. C KayKIbIM 3BEHOM
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Puc. 6.14. MTuwesan yens

B IeNIH OPTaHMU3Mbl CTAHOBATCA KPYIIHEe, OHH MeJJIeHHee pa3-
MHOJKAIOTCA, HX YHUCJI0 yMeHbInaeTcsas. Buabl, 3aHMMalonine
MOJIO}KEeHHe HU3IINX 3BeHbeB, XOTA H ofecnedyeHbl IMUTAHUEM,
HO CAMH MHTEHCHBHO moTpebnasioTcsa (MbIIeil, HanpuMep, Hc-
TpedJAAIOT JHUCHI, BOJKH, COBbI). OrOOp MAeT B HANpaBJIEHUH
VBeJIMYeHHU A II0A0BUTOCTH. TaKkue opranuaMbl IIpeBpamaTes
B KOpMOBYI0 0a3y BBICIIHX >XUBOTHLIX 0€3 BCAKHX NEepPCIeKTHB
NporpeccuBHOI 3BOJIOLHH,

B n1060ii reosiornueckoii anoxe ¢ HauboJbIIeH CKOPOCTHIO
9BOJIIOIMOHUPOBAJIA OPraHU3MBbl, CTOAIIME HA BHICIIEM YDPOBHE
B IHAINEBbIX B3AMMOOTHOIIEHNAX, HATIPUMEP B JeBOHEe — KHCTe-
nmepble peIOBI — pPHIOOAZHBIE XHIHHKH; B KAMEHHOYTIOJIBHOM
nepuojie — XHUIHbIe creronedasbl; B IEPMCKOM — PelnTHJINHA,
OXOTHBINNecA Ha cTeronedanos. Ha nporakennn Bceil Me3030ii-
' CKOHM 9pBI MJIEKOIIMTAIOIHE MCTPEeOSANNCh XUITHBIMU PEenTH-
JUAMM M TOJBKO BCJIEJICTBUE BRIMMPAHUSA IOCHENHUX B KOHIE
Me30304 3aHAJH FOCHOACTBYIOIIEe IOJOXKeHue, aAaB 6osbmioe
yucjao gopm.

I[Iumesbie OTHOIIEHNA — CAMBIH BaXHBIH, HO HE eJIMHCT-
BEHHBII THI OTHOLIEHUI MeXX 1y Bujamu B buoueHose. Oaun Buj
MOKET BJIMATH HA APYroi pasHbiMu nyTamMu. Oprasuamsl MOTYT
NOCeJIATHCA HAa NMOBEPXHOCTH MJIM BHYTPH TeJa ocobeil Apyroro
BHJla, MOryT (h)OPMHUPOBATE CpeAy 0DUTAHUA JJ1A OJHOT'O MJIM He-
CKOJIBKHX BHJIOB, BJIHATH HA JIBUIKEHHUE BO3IyXa, TeMIeparypy,
OCBellleHHOCTh OKpYyxatiero npocrpascrea. [Ipumepsi cBaseii,
BIAUAIOINMX HA MEeCTOOOMTAHUA BHJOB, MHOroyucleHHbl. Mop-
CKHe )KeJIy — MOpCKHe pakooDpasHbie, BeAyII e CuasaYe-1IpHa-
KpeIlJleHHbIH o0pa3s KHU3HH, HepeJKo MOCeNAKTCA Ha KOMxe
KHTOB. JIMNUMHKH MHOIHX MyX JKHBYT B KOPOBbEM HaBo3e.
OcobenHo bonbias poJib B CO3JJaHUH MM M3MEHEHHH CPelbl 1A
APYrUX OpPraHu3MOB INPHHAAJEMHUT pacTeHMAM. B sapocnax
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pacreHuii, Oyap TO Jiec MJIM JIyI, TeMmIlepaTypa KoJjebJjercsa
B MeHbIIEeH CTeNeHH, YeM Ha OTKPBITHIX [IPOCTPAHCTBAaX, a BJlask-
HOCTD BBIIIIE.

Hepenko ogquH BUJ yYACTBYET B PACIIPOCTPaAHEHUH JAPYTroro.
JKuBOTHBIE MEPEHOCAT CeMeHa, CHOPhI, NBLIBIY PACTEHHIA,
a TakiKe Jpyrux bosnee Menkux »XUBOTHbIX. CeMeHa pacTeHHM
MOTYT 3aXBATHIBATHCA KHUBOTHBIMH MPH CAYYAHHOM COIPHKOC-
HOBEHHH, OCOGEHHO ecJli ceMéHa MJIH CcOoIlJIOAMA UMEelT CcIlie-
nuajJbHBIE 3alleNKH, KPIOYKH (depena, gonyx). IIpu nmoegannu
IJIOZOB, ATOM, HE NMOANAIOIINXCH NepPeBapUBAHUIO, CEMEHA BhI-
JleISIIOTCA BMecTe ¢ moMeToM. MyeKonuTaionue, ITUIEI U Hace-
KOMbIe [IePEeHOCAT Ha CBOEM TeJjie MHOTOYHMCIEHHBIX KJIeei.

Bce st MBOroobpasHsie cBA3K 06€CIEYNBAIOT BO3ZMOKHOCTE
CYIIEeCTBOBAHMA BH/I0B B OHOIIeHO3e, YAEePKUBAIOT HX APYT BO3-
Jie pyra, npespaniad B cTabUIbHbIE CAMODPEryJIHPYIIHECs CO-
obmecTBa.

6.3.5. Cmena BuoueHo30B

BHoLeHO03 XHUBET M pa3BHBaeTCA KAaK IEJIOCTHAs CHCTeMa.
B npupone meHee ycToiUYHMBEIe OHOre0I€HO3bI CO BpeMEeHeM cMe-
HAIOTCA Haubosee yeToHuuBEIMUA. MIX cMeHa onpegenseTcsa Tpe-
MA (PAKTOpPAMH: YHOPAZOUYEHHBIM IIPOIEeCcCOM Pa3BUTHA coobIie-
' ¢CTBA — YCTAHOBJIEHHEM B HEM CTAOMJBHBLIX B3aHMOOTHOIIIEHHI
MeXXAY BHJIAMH; H3MeHeHHneM KJIHMMATH4YeCKHX YCJIOBHIl; H3Me-
HeHHeM (pU3HYEeCKOMH cpeibl MO BIUAHHEM dKHU3HeJeATeIbHOCTH
OpPraHM3MOB, COCTABJAIINHUX coobuiecTBo. PasBuras crabuiIb-
Has 3K0JIOrudYecKasi cucreMa obpasyetr MaKCHMAaJbHYIO OHoMac-
Ccy HAa eIMHHUIY UMeIerocs MOTOKa SHePrud U HaudoJiblIee
KOJMUEeCTBO CHMOHOTHYECKHUX CBA3ei MeXXAy OpraHuaMaMH.
Hanpumep, pasBUTHEe SKOCHCTEMbI HAa ITeCUaHBIX AIOHAX.
CHauaJia Ha roJIbIX IeCKaxX IMOCeJAI0TCA 3JIaKH, HBHAK H TaKHe
SKMBOTHBIE, KAK MapHble TaVKH, KY3HeYUKH, poromngue ockl. ITo-
ABJAETCA COCHA, 3aTeM JIMCTBEHHBIE IIOPOJLl, CTAHOBUTCA Dostee
pasHo0Opas3HbIM MKHUBOTHEIN MupP. K nepBBIM NocesleHIIaM TpH-
DaBJAAOTCA MYpPaBbH, KODBIIKH, YKKN. PazsuTHe, HauaBLIeecs
B CYXOM U OecIiJIoJJHOM MeCcTOOOMTAHWM, 3aKaHYMBaeTca obpa-
30BaHMEM CTADMJIBHOI'O BJIAXKHOI0 JIMCTBEHHOI'O Jleca ¢ MOIIIHOM,
poraroit rymycom (or sar. chumus — 3emJs; BEICOKOMOJIEKY-
JIApHBIE OPraHMYECKHUe BeIl[ecTBa) MOYBOi, ¢ J0KAEBbIMH Yep-
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BAMH ¥ MOJUIIOCKAMH, Pa3HOOOPA3HEIM JKHBOTHBIM MHpoM. Ta-
kUM obpasom, rIaBHYIO POJIb B PA3BUTHU ODHOIEHO3a MI'PAIOT
pacreHus. BoisbiBaeMble HMH H3MEeHEHH A B IIOYBE CJIYKAT OCHO-
BOM [/ UBMEHEeHU I BUAOBOr0 cocTaBa GuomneHosa.

IIpuMepom cMeHBI cooblecTBa KaK pe3yJbTaTa yKHU3Heaed -
TeJbHOCTH BXOAAIMX B HUX OPraHM3MOB MOJKeT CIYHHUThH TAK-
Je Ipoliecc 3apacTaHuA 03ep U oOpazoBaHuA GOJNOT.

Summary

y

Each living organism is supported by many others com-
ing with them into different interrelations with posi-
tive or negative consequences. These interrelations
enable feeding, reproduction and possible protection of
organisms, and reduce the negative influence of sur-
roundings. Simultaneously, biotic environment can be
a cause of death or damage. Food interrelations be-
tween the species in biocenosis are the most important
but not the only ones. Separate species can influence
others in different ways.

OnopHble TO4KW

@1.

2,

3.

Kaxasiii KMBOI OPraHH3M KHBET B OKPY’KeHHH MHO-
JReCTBA JPYrHX, BCTYNas ¢ HHMH B caMble pPa3Hoo0-
pa3Hble OTHOMIEHHS, KAK ¢ MOJIOKHTeNbHBIMH, TAK H C
OTPHIIATEJbHBIMM JIf ce0s mocaeqCTBHAMH.

B cocras 6HoueHo3a Bcerga BXOAHMT OYeHB MHOro (o
HECKOJABKHX THICAY) BH/IOB CAMOr0 Pa3HOr0 YPOBHS
OpraHu3aluu — ot faKTepHii 10 NMO3BOHOYHBIX.
Obmasi 3aKOHOMEPHOCTh Leleil MUTAHHS 3aKJII09aeT-
cA B TOM, YTO HA KAKIA0M ee Irane INPOHCXOJAHT IoTe-
psi 3Heprun, gocruraromasn 90% .

Bonpoce!l AnNA NOBTOPEHWUA K 3aAaHUA

1%

2.

Kakne npu3HAKH Bbl MOKETe IPeJIOKUTD I Xapak-
TepucTUKH OHoreonenosa?

Kak Ha KU3HEAeATeIbHOCTH OPTAHU3MOB MPOABIACTCH
BaamMojeiicTBue abHOTHUECKUX (DAKTOPOB Cpejibl?
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3. B ueM 3akJiouaeTcs HeraTUBHOE BO3JeiCTBHEe MOHHU3HU-
PVIOMIEro U3JIy4eHHus HA JKHBbIe OPraHu3Mbl?
4. KakoBo 3HaueHHe 1A YCTOHYMBOCTH OMOIeHO3a ero BH-
JoBoro pasHoobpasusa?
5. Yro Takoe 9KoJIOrHYECKasa NUpPaMK/a ¥ KAKOBLI HANIPaB-
JIHUS €CTeCTBEHHOrO 0T6opa Ha KA A0 ee cTyneHn?
6. HazoBuTe NpUUYMHLI CMEHBI OMOI€0I€HO30B.

Henons3ysa caosapHblii 3anac pybpuk «Tepmunomorus»
H «Summarys, nepesefuTe Ha AaHMTHHCKHI A3LIK TYHKTHI « Omop-

HBIX TOYEeK».

TepMUHONOrvaA

‘D KaxomMy TeDMUHY, YKa3aHHOMY B JIEBOM KOJIOHKE,
H noabepuTe COOTBETCTBYIOIEe €My ONpelesieHHe,
NpHUBEICHHOE B IPABOH KOJIOHKE HA PYCCKOM M aHI-
JINICKOM fA3BIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. Bugosoe
pasHooOpasue
Species diversity

A. Bce pasHooGpasue NHINEBLIX
B3aHMOOTHOIIEHHI MeK/ly OpraHHu3MaMu
B 9KOJIOTHYECKHX CHCTeMax, BKJIoYaee
norpebureneil 1 BeCh CIIEKTP HX
HMCTOUYHHKOB MTATAHHUSA,

All the diversity of tropic interrelations
between organisms in ecosystems,
including all consumers and the spectrum
of their food sources.

2. [Inmesas uenb
Food chains

B. I'pahuueckoe nszobpaxeHHne
COOTHOIIEHUA MEeXK/Y MPOAVIIeHTaMu,
KOHCYMEHTAMM ¥ PeAyLIeHTaAMH

B OHOLIEHO3€e, BRIDAMKEHHOE B eJHHUILAX
MAacchbl, YHCJIEHHOCTH 0cobeit

HJIM SHEPruH.
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A graphic image of portion of producers,
consumers and decomposers in a biocenosis,
expressed in units of weight, numbers

of individuals or energy.

3. CeTtn nurtanusa
Nutrition system

B. Uamenenne BHAOBOIO COCTABA
OnoneHo3a, CONMPOBOXKAAIOLIEECH
MOBLIILIEHHEM YCTOUYHBOCTH coobiecTBa.
Changes of species composition

in a biocenosis, accompanied by increase
in stability of a community.

4. Cmena
0OHOIIeHO30B
Succession
of biocenosis

I'. CoBOKYNHOCTEL BHJIOB YKHBBIX
Opraiu3MoB, IPHHAJJIEIKALIHX K
PA3JIMYHBIM HAPCTBAM JKMBOH MPHPOILI,
obpasyouux coobmecTso.

A totality of all species of living organisms
belonging to different Natural Kingdoms,
which form a community.

5. DxoJornueckan
nupamMuia
Ecological pyramid

H. Psag BzanMoCBA3AHHBIX BHJOB,

M3 KOTOPEIX KaM bl MpeablAVIINiL CAYKUT
nuiei nocaeayomemMy.

A number of interrelated species

where every one serves as food to the

next one.

Bonpocbt ana obcyxaeHws

Kakumu, 110 BameMy MEEHUIO, OTIHIHAMHE

@ XapaKTepH3yIOTCHA CO3AAHEBIE YeJ0BEKOM HCKYCCTBEHHEIE
6“0118“031:1 H KaKHe TPYAHOCTH NMPHXOJNUTCH eMy
npeogoJieBaTh AJAA NOoAJepKaHHA INeJIOCTHOCTH

coobmectBa?

Kak MOKHO COKPaTHTH IOTEPH 9HEPIHH B IeNdaX MUTaHU A
B HCKYCCTBEHHOM coobImecTee OPraHu3MoB — arpoieHose?
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6 . 4 . B3aMOOTHOLLEeHus
MeXxay opraHuamMamm

JKuBble OpraHU3MEBI IIOCENAAIOTCA APYT ¢ APYTIOM He caydai-
HO, a 00pa3yioT onpefeneHHEIe coobigecTBa, npucmnocobieH-
Hble K coBMecTHOMY obuTanmuio. Cpean orpomHoro pasaoobpa-
3UsI B3AMMOCBA3€H ¥HUBBIX CYIIECTB BBIJEJSAIOT ONpefeieHHEIe
THIOBI OTHOILIEHHH, HMEIHe MHOT0 00IIero y Opraiu3MoB pas-
HBIX CHCTEeMaTH4YeCKHX I'pyniIl. HO HalnpasBJIeHHIO neﬁc'rnnn Ha
OpraHu3M BCE€ OHH NOJAPa3e/AITCA HA MO3UTHBHLIC, HErATHB-
Hble U HEeHTpaJLHEIE.

6.4.1. MNo3uTUBHbLIE OTHOLLEHUA — CUMOMO3

CumOH03 — COKHTENILCTBO (OT rped. Sym — BMecTe, bios —
JKH3HB), (JOPMa B3IAMMOOTHOIIEHHUH, IIPH KOTOPOIi1 00a naprHepa
HJIM OJJHH U3 HUX H3BJIEKAeT NoJIL3Y oT apyroro. Pasnuuaior He-
CKOJBKO (hOpPM B3aHMOIIOJIE3HOTO COYKHUTEIBLCTBA JKHUBBIX Opra-
HU3MOB.

Koonepanus, O6IIeH3BECTHO COXKUTEIBCTBO PAKOB-OTIIEN b-
HHUKOB ¢ MATKHMH KOPAJIIOBBIMHM IMOJHIAMH — AKTHHUIMH.

Pak mocensierca B mycToi pa-
KOBMHE MOJIJIIOCKA M BO3HUT ee
Ha cebe BMecte ¢ moaunoMm. Ta-
KO€ COXKHUTEJILCTBO B3AMMOBBITO/-
HO: IepeMem@asch o AHY, pak
VBEJHMYHBAET NPOCTPAHCTBO, MC-
HOJIb3YeMOe aKTHHHEeH A5 JOB-
Jau  pobblvKM, YacTh KOTOPOIi,
nopaskKeHHas CTpeKaTelbHBIMH
KJeTKAMH AKTHHWH, [1a/aeT Ha
JHO M [IOefaeTcsa PaKoM.

CoxxuTensaMH paKa-oTIIeNb-
HUKA M aKTHHHMM YacTo OblBa-

Puc. 6.15. Koonepayus. IOT MHOrOIEeTHHKOBbIe YepBH
Bsaumonoaesnoe (puc. 6.15). OEn nHOTAA BCTpEYa-
coxumeabcmao

OTCH — B ,H,pyI‘HX YCIOBHAX —
paKa-omiuueabnuKa
u nozowemunxosozo B HOPAX Da3JMYHBIX MKMUBOTHBIX
wepes M IIYCTBIX paKoBHHAX. 3amedva-
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TeJIbHO, YTO PaK-OTLIeJIbHUK He
TPOraeT «CBOEro» 4epBs, XOTH
noegaeT Apyrux. BoJsbiie Toro,
NpH IepecesieHNH B HOBYIO pa-
KOBHHY OH HepeIKO NepeHOCHT
¢ coboii 1 ueppa. YepBu npuHM-
MAIOT YYaCTHe B TPanesax paKa-
OTIIeJIbHUKA, BbICOBLIBAsICh B
3TO BpeMdA M3 PAKOBHHEI M IOJ-
OMpas KyCKH paspblBaeMoil Xo-
s3anHEOM TUngH. OHU TPHHOCAT
II0JIb3Y CBOEMY COMKHUTEII0, OUH-
11ad [MOJIOCTh ero paKkoOBMHBI M
o0besas MapasuToOB C €ro MATr- Puc. 6.16. I[Tmuusi-

Koro Opromka. [Tonsaa 11 Becex wuCmuABULKY

Tpex OpraHu3MoOB O4YeBH/IHA, HO na sebpe

HX CBA3b HeoOA3aTe bHA.

Y cBOOOAHOMKUBYIMX OPraHU3MOB BCErja OUeHb MHOTO mHa-
pasnuToB. IT0aTOMY B HEKOTOPBIX CJIY4YasAX OHU CTAHOBATCHA €JHH-
CTBEHHBIM MCTOYHHMKOM IMINH JJIfA YKUBOTHBIX-UHCTHIIBIINKOB.
Hanpumep, peibbl, MeJIKHEe M KPYNHbIE (MYPEHbI), IPHILILEIBAIOT
K MecTaM, I'Jile UX OKUJIal0T KPeBeTKH, IPUHUMAIOT OIpefesieH-
HYIO 03y — JIOKATCA Ha HOK MM OTKPBIBAIOT MACTH W JKAVT,
'TIOKa KPeBeTKH He cobepyT mapasuToB ¢ MOBEPXHOCTH TeJa HIH
B POTOBOI MOJIOCTH. 3a0HO C NAPA3UTAMM KPEBeTKH BRICTDUTra-
0T KJIEIIHAMH NOBPEKAE€HHLIE OMEPTBEBIINE TKAHH.

Cpezau M03BOHOYHBIX JKHBOTHBIX TAKOE SIBJIEHHE PacipocTpa-
HEHO J0CTATOYHO MHPOKO0. MHOrMe NTHUIlbl KOPMATCH HA KONLIT-
HbIX, BBIOMpas U3 UX LIEPCTH NapasuToB — KJjeme (puc. 6.16).
CTonb 3Xe J4acTO NTHILH BHEIIIUITBIBAIOT 3UMHIOI IIEPCTh V OJe-
Heif, Joceif, KOPOB BO BpeMs JIHHbKH, MCNOJB3YSA ee IPH MO-
CTpOiiKe rHe3aa.

Myrvamauam (oT aar. mutuus — aaumusiii). [IInpoko pac-
npocTpaHeHa (popMa B3aHMOII0JIE3HOIO COKHTEJILCTBA, KOrja
NPHCYTCTBHE NapTHEpPa CTAHOBUTCA 00A3aTEeNbHBIM YCJIOBHEM
CYIeCTBOBAHUA KaxKJAoro u3 HuX. OQUH M3 cAMBIX H3BECTHBIX
NPUMEpPOB TAKMX OTHOUIEHHWH — JIMHMIAWHWUKM, IpeJCcTaBIA-
e coboli coxuTenbeTBa rpuda u Bogopocau. B numaiitnuke
rusl rpuda, oniieras KIeTKH W HUTH BoAopocieii, obpasyior
crenyajJbHble BCACKIBAIOLIME OTPOCTKM, IIPOHMKAIOIIHE B KJeT-
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Ku. Yepes HuX rpud nmoaydaer npoAyKTH hoTOCHHTE3a, 00paso-
BaHHbIE BojiopocaaMu. Bomopocis ke u3 rug rpuba usBnexaer
BOJIY ¥ MHHEPaAJbHbIE COJIH.

Tunuuabi cHMOM03 — OTHOMIEHHA TEPMHUTOB M IKTYTHKO-
BBIX IPOCTEHINKX, O0UTAIOIMMX B UX KHIIedyHHKe. TepMuTEl K-
TalTCH APeBeCHHOI, OHAKO Y HUX HeT (DepMEeHTOB J|Jid [epeBa-
pHUBaHAA NEJUIIOJN03bl. HiryTHKOHOCIBI BhIpabaThIBAIOT TaKHE
¢epMeHTHI ¥ IEPEBOASAT KJIETUATKY B IPOCTEIe caxapa. Bes npo-
cTednx — cUuMOHOHTOB — TepMuThl norubaioTt ot rogoxa. Ca-
MH K€ XKI'YTHKOBBIe, IOMUMO 0JIarOIPHUATHOIO MUKPOKJIMMATA,
MOJYYAKT B KHIIEYHUKE TePMUTOB [MMILY U YCIOBHUA AJA pas-
MHOXKeHHs. Kuieunsle CMMOHMOHTE], YYacTBYIOLHE B Iepepa-
OoTke rpy0ObIX pacTHTEJbHBIX KOPMOB, 00HAPYIKeHBl ¥ MHOI'HMX
JKHBOTHBIX: JKBAYHBIX, I'PLIBYHOB, KYKOB-TOYHMJBIIHKOB H AD.

MyTyaJHu3M [IHPOKO PACIPOCTPAHEH U B PACTUTEJIbHOM MH-
pe. IlpuMepoM B3aMMOBBITOMHBIX OTHOINEHUM CHYIKHT COMKM-
TEJHCTBO TAK HA3LIBAEMBIX KJIYOeHbKOBBIX DaKTepunii 1 6060BLIX
pacrenuit (ropoxa, hacoau, cou, Kiesepa, JIOLEPHbI, BUKU, Oe-
JIOM aKalMH, 3eMJISTHOI'O opexa, HJIM apaxuca). 9TH DakTepHu,
cIoco0HBIe yCBAUBATH a30T BO3[yXa U IPEeBpAIlaTh ero B aMMH-
aK, a 3aTeM B aMUHOKHCJIOTEI, IIOCEJIAIOTCA B KOPHAX PAcTeHUIA.
IIpucyrcrBue GaxkTepuil BHI3BIBAET Pa3pacTaHHE TKaHEe KOpPHA
u obpasoBaHue yToJaIeHnH — KaybeHbKoB. PacTrenns B cum-
* 6HOo3e ¢ a30T(PUKCHPYIOITUMH OAKTEePUAMHU MOT'YT IIPOU3PACTATH
HA [MoYBax, OeHBIX a30TOM, ¥ oboraiars UM nmousy. Bor moue-
My 6000BEIC — KJ€Bep, JIONepHY, BUKY — BBOAAT B ceBoobOpo-
Thl KaK Npe/|lleCTBeHHNKOB JJIA APYIUX KYJIbTYD.

HOpyras ¢gopma cHMOHOTHYECKHX B3aMMOOTHOIIEHHH Y pac-
TeHHII — COXKHTEJLCTBO I'puda ¢ KOPHAMH BBICIIHX PACTEHUH —
mMukopusa. Ha kopHAX bepessl, COCHEI, Ayba, e, a TaKkxKe op-
XHUJHBIX, BEPECKOBBIX, ODYCHHYHBIX U MHOTMX MHOTOJETHHX
TpaB MHIleIUI rpuba obpasyer ToscThiil ciaoit. KopHeBbie Bosoc-
KM Ha KOPHAX BBICIIMX PACTEHHUI IIPH DTOM He Pa3dBHBAIOTCH, &
BOJla ¥ MHMHepaJbHbIe COJIM IIOIVIOLIAKTCH C IIOMOLUbI0 rpubda.
Munenuii rpuba NpoHUKaeT Aake BHYTPbh KOpH#A, IoJyydyasa OT
pacTeHHA-IIAPTHEpPAa YIJVIEBOABL M JOCTABJIAA eMy BOAY M MHHe-
panbsHbIe coau. JlepeBbsi ¢ MUKOPH30M pacTyT ropasjo Jydiie,
yem Ges Hee.

Kommencaauam (OT JlaT. com — BMecTe, mmensa — Tpare-
3a). OgHa M3 LIHMPOKO pacnpocTpaHeHHBIX (opm cumbuoza —
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B3aMMOOTHOIIIEHHU A, IIPH KOTOPBIX OAMH BHJ IIOJYYAET IOJb3Y
OT COKHUTENBCTBa, a APyromy ato 6eapasnnuHo. B oTkpbiTOM
OKeaHe KPYNHBIX MOPCKHX >XHBOTHBIX (aKyJ, Aedb(HHOB, Ye-
penax) 4acTo COnpoBOKAAOT phibbi-monMankl. IIpu Goxbmmnx
CKOPOCTAX, Pa3BHBaeMbIX aKyJIOH HMJIH Aenb(huHOM, 00pasyerca
TaK HA3BIBAEMBIN CJIOH TPeHWs, NPUMBIKAIONIMI HermocpeacT-
BEHHO K [OBEDPXHOCTH TeJia 9THUX KMBOTHBLIX. JIomMaHbI, mona-
Jiasl B 9TOT CJIOH, BHIKYTCA C TOH Ke CKOPOCThIO, He 3aTpAaYMBasn
OONBIIKMX YCHIMI, ¥ KOPDMATCA OCTATKAMH NMIIH XHBOTHBIX,
KOTOPBIX OHH CONIPOBOXKAAIOT, & TAKKe UX 9KCKPEeMeHTaMH H na-
pasuTaMu. BAM30CTh K KPYNHBIM XUIOIHAKAM 3allAl{aeT JIOIl-
MaHOB oT HamajgeHusa. CaMH akyJbl JIOIIMAHOB He TPOraloT.
OueBHIHO, YTO [IOJIL3Y OT COBMECTHOI'O OOMTAHMSA [IOJIYYAIOT IJIaB-
HBIM 0oOpasoM JionMaHbl. Takue OTHOIIEHHA MEKAY BHAAMH
Ha3pIBalOT HaxjeOHMYecTBOM. OHO MOMKET IPHHUMAaTh PasHbIe
¢opmbl. Hanpumep, rueHbl noAbMpaOT OCTATKH HeJOeJeHHOU
JbBAMH NOOBIYH.

IIpumepom nepexoma HaxaeOHU4YecTBa B Gojsiee TecHBIE OT-
HOLIEHHUA MeKAY BHAAMH CJIYKAT PbIOLI-IPpUIMIAILI, 00uTAaIO-
Iye B TPONMYECKUX M cyDTponuyeckux mopax. Ux nepepgumnii
CIMHHOM IJIaBHHMK npeobpasoBajicsd B NPUCOCKY. Buosoruye-
CKMI CMBICJ NPHKPEIJIeHHA NPHJIMIAJ 3aKJjloJyaercsa B objer-
YeHHUH NepeIBUKeHNUA U pacCesieHus aTuX prib.

Ecan npuaunansl HCIOJAbB3YIOT KPYIHEIX PbI0 KAK «H3BO3-
YUKOB», TO YACTO TEJA JKUBOTHBIX APYTHX BUAOB MM UX MECTO-
oburaHuA (NOCTPOMKH) cay:xar yoexumamu. Ira hopMa B3au-
MOOTHOIIIeHHI NOJIyUHJIa Ha3dBaHHe KBapTHpaHTcTBa. B nonocru
Tesa rogorypun (tun Urnokoskue), HasdblBAEMOH TaKiKe MOp-
CKHMM OrypuoM, HaxoasaT y0ekuine pasHooOpasHble MeJIKHE
BHU/bI }KMBOTHBIX. MaJILKH PEIO MPAYYTCS N0/ 30HTHKAMHU KPYII-
HBIX MeAy3, I'Zle HAaXOAATCA MOJ 3alUToll mynasien, cHabxKeH-
HBIX CTPEKaTeJbHLBIMH HATAMHK. B rHeagax nTui, Hopax rpuiay-
HOB 00HTaeT OrpoMHOe KOJIWYECTBO YJICHUCTOHOIHX, HCIIOJIL3YIO-
LMX OJIaronNpHATHBIN MHKPOKJIMMAT M HAXOAMLIMX TAM ITHILY
B BHJIe pasnaraioluxca octaTkoB. Ocobyo BaxKHOCTH npuobpe-
TAET HCIOJb30BAHME HaAEKHBIX yOe)KHIl AJA COXPAHEHHUA
HMKPbI MM MoJIoAH. MopcKHe pbiObl KAPENPOKThI OTKJIAIbIBAIOT
HMKPY NoJ NaHIHUPL Kpaba, B ero :xabepHyio nojoctsb. OTJI0KeH-
Hble Ha Kabpbl MKPMHKH PA3BUBAIOTCA B YCJIOBMAX MAEATBHOTO
cHaDKeHHs YHCTOI BOZOI, HENpephLIBHO IPONYCKaeMoil 4yepes
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Puc. 6.17. Excosasa ymouka Puc. 6.18. dnugummnas opxudesn
cpedu uza ¢ B030YULHbIMU
MOPCKOZO eHa KOpHAMU

sxabpbl xozanHa. Takoe npucnocobienne BeipaboTasoch y mnpe-
CHOBOZHOI'O ropuaka, OTKJIAALIBAIONEr0 HKPY B MAHTHIHYIO I10-
JIOCTH ABYCTBOPYATHIX MOJLIIOCKOB Oe33y0ok. Bapociisie puibbl
TAKKe HepeJKO MINYT 3allHUThl ¥V KHUBOTHBIX APYIrHX BHAOB.
MeskHe KPHBOXBOCTKH, KAK H JAPYrde MaJieHbKHe phiOKH, IO-
IOJTy Aep:KaTcd MeXAY AJHHHBIMHM MIJIAMH MOPCKHX eXei B
10JIHOM Ge30MmacHOCTH OT XUIHUKOB (puc. 6.17).

PacTreHns Take UCIIOJB3YIOT APYrHe BHALI KaK MecTa obu-
TaEuA. IIpEMepoOM MOTYT CAYKHUTL dNUGHTHL. INUGHUTAMH MO-
ryT OBITH BOJOPOCJH, JUINAHHUKHA, MXHM, AIIOPOTHUKH, I[BET-
koBsle (puc. 6.18). IlpeBecHble PACTEHHA CJAYIKAT UM MECTOM
[IPUKPEIJIEeHH s, HO He HCTOYHHKOM NUTATEJNbHBIX BEeIEeCTB NJIH
MHHepaJXbHBIX coJei. IIurarorea snuduThl 3a cYyeT OTMHPAIO-
IIUX TKaHei, BuIJleJIeHNH X03AnHAa 1 nyTeM (poTocuHTe3a. B Ha-
e cTpaHe aNHA(DHUTH TPeCTABIeHBI TJIABHBIM 00pa3oM JTHIIai-
HUKAMH H HeKOTOPLIMH MXaMH.

OnopHble ToYKKn

@ 1. B3auMOOTHOIIEHHA MeXKAY OpPraHu3MaMH B coobuie-
CTBAX HOCAT IO3UTHBHBLINH, HeraTHBHBIH WJIH Heif-
TPAJBHBIH XapakTep.
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2. CuMOHOTHYECKHE OTHOMIEHHS MeXJAy OPraHH3MaMH
MOrYT HOCHTH 00A3aTelbHbIH MJIH BPeMEeHHbINH Xapak-
Tep.

% 1. lafiTe onpejesieHHe OCHOBHBIM (hOpMaM B3aMMOJEHCT-
- BHil JKHBBIX OPraHH3MOB.
2. Kakne opmbl cuMOH0O3a BaM M3BECTHBI M B YeM 3aKJIIO-
4aTCA UX 0cobeHHOCTH?
3. B ueM cocTOMT 3BONIOIHOHHOE 3HAYCHHUEe cuMOno3a?

Hcnonsays cnoBapHBIi 3anac pybpuk <«TepmunHOMOrHsA»
H ¢«Summary», nepeBejHTe Ha aHTJIMHCKHI A3BIK MyHKTHI «Onop-
HbIX TOYEK».

63? AHTUOMOTHUYSCKME CTHOLUeHWA

AnTnbuos — (opmMa B3aMMOOTHOIIEHHI, TIPU KOTOPO# 06e
B3aMMOJIEHCTBYIONHE MONYJIANMHA WM 0JIHA U3 HAX UCHBITHIBA-
10T oTpHIaTesbHOe Bauarne. HebnaronpuaTHoe BIUAHNE OJHHX
BHJIOB HA APYTHEe MOMKeT NPOABIATHCA B PasdHbIX (hopmax.

NriE#uect2o. 9T0 0JJHA B3 CAMBIX PACIIPOCTPAHEHHEIX (hopM,
HMeInX 00Jblloe 3HAYEHHE B CAMOPEryJlsainurd HUOLEeHO030B.
XHUIHUKAMH Ha3bIBAIOT JKUBOTHBIX (4 TAKIKe HEKOTOpLIe pacTe-
HHA), TUTAIMUAXCH APYTAMH JKUBOTHBIMH, KOTOPBIX OHU JIOBAT
¥ yMepBaAsioT. O6BeKTE 0XOThH XHIHUKOB YPe3BhIUaiiHO pas-
HooGpasusl. OTCyTCTBHE CIeIHAIM3AIAH [TO3BOJIAET XUI[HHKAM
HCNOJb30BATH CaMyI0 pasHyio numy. Hanmpumep, Juchl moeja-
0T [JIOABI; MeJBeAH cOOHMpAaT ArojAbl U JIIOOAT JIAKOMUTLCSH
MeJIOM JIeCHBIX m4eJl. XO0TA y BCeX XMIIHUKOB €CTh MpeArnodn-
TaeMble BUJABI JKEPTB, MAaCCOBOE€ PA3MHOYKEHHEe HEeIPHUBBIYHBIX
00’beKTOB OXOTHI 3aCTABJAAET NEepPeKJIIYaThCd UMEeHHO Ha HUX.
Tax, cokonbI-cancansl Jo6sIBaOT NUIY B Bozayxe. Ho npu mac-
COBOM Da3MHOXKE€HHH JIEMMHHTOB COKOJIBI HAUHHAIOT OXOTUTHLCH
HAa HUX, CXBATHIBasa A0OEIYY ¢ 3eMJIH.

CuocoGHOCTE NepeKJIYeHHs ¢ OAHOro Biuaa A00bI9u Ha ApY-
roii — OJHO U3 HEODXOAMMBIX NPHCIOCOOJEHHH B MKU3HH XHIIL-
HHMKOB.



216 naea 6 \ Xuiuk B coobuectsax. OCHOBLI IKONOTMAK

XHUIIHUYECTBO SABJISETCH
OJHON M3 OCHOBHBIX (dopm
6opnbBl 3a CcyliecTBOBaHHE M
BCTpevYaeTcs BO BCeX KPYITHBIX
rpynnax syKapuoTHYECKHX Op-
raHU3MOB. ¥YKe Y OJHOKJIeToY-
HbIX HoejaHue ocobeil OgHOTO
BHJAA APYTrUM — ODBIYHOE fAB-
aneaue (puc. 6.19). Meayssl
NapaJHu3yioT CTPeKaTeIbHbIMH
KJeTKaMu Jilo0ble OpraHu3Mabl,
nomnajawinue B cepy gocsarae-
MocTH MX mynanern (v Kpyi-
HbIX (opm — po 20—30 m
B JJIMHY), ¥ moezaioT mx. Ha
JlHe MOpA 0DHUTAIOT THINHYHLIE
XMIHUKH — MOPCKHeE 3Be3/bl,
nuramonuecs mosurrockamu (puce. 6.20) n yacTo yHHUTORAIOIHE
OOMIMPHBIE OCEJIeHUA KOPAJJIOBBIX IMOJIMIIOB.

MHorne MHOTOHOXXKH, B YACTHOCTH CKOJIONIeHJpa, — TaK-
JKe TUINUYHBIE XHIMHUKHA ¢ YPe3BLIYaiHO IMUPOKHM CIEKTPOM
JKEPTB: OT HACEKOMBIX 0 MEJIKHMX MO3BOHOYHBIX >XMBOTHBIX

Puc. 6.19. Hugpysopuu Juiunuu
noxcupawom
ungysopuio mydenviy

Puc. 6.20. Mopekas z8eada u daycmaopiamsie MoAAOCKU



Fnaea 6 \ Xu3ub 8 coobwecrsax. OCHOBbI IKONOMM 217

(puc. 6.21). Kpynusie JATrymKku
HAnmajaoT HA NTEHIIOB U MOryT
HAHOCHTE Cephe3HbIil yiepd pas-
BeJIEHHI0 BOJIONJIaBaOIei Jo0-
MamHe#n nTHObl (puc. 6.22).
3meu oxorarcA Ha ampubuii,
OTHII ¥ MEJKHX MJEKONMHTAaI0-
mux. Hepeako obsekTaMu HX
0XOTbI DBIBAIOT HE TOJBKO B3pOC-
Jele ocobM, HO H Aifla IITHIL.
I'eeaga nTHI, pacHoJiOKeHHBIe
KaK Ha 3eMJie, TAK 1 Ha BeTBAX Jie-
peBbeB, OVKBAJIBLHO ONMYCTOIIAIOT-
cA 3MEeAMH.

YacTHBIM clyyaeM XHIIHH-
YecTBa CAYIKHT KAHHHDAIN3M —
noeganue ocobeil ceoero Bujaa
qaufe BCEro MOJIONH. l{aHHHJﬁIa: Puc. 6.21. Croaonendpa,

nHanadawwas
JIM3M YacTO BCTpedaeTcsA y mnay- na awepuyy
KOB (CaMKH HepejKo ChejaloT
caMIoB), v pbib (noeganue Mmaabkon). CaMKH MJIEKOMATAIOIIHAX
TaK)Ke MHOTJa C'hbeJJal0T CBOMX JeTeHBIIIe.

XMIOIHAYECTBO CBA3AHO ¢ OBJIAJIEHUEM CONPOTHBJIAINEHC A
-H yOerawomeil jobeiueii. [Ipn HanageHuMn Ha NTHI COKOJIa-cam-
caHa DOJBIIHMHCTBO epTB norubaer MrHOBEHHO OT BHe3allHOr0
yaapa Korreii cokosa. MbBIIIM-NOJIEBKH TAKKe He MOT'YT OKa3aThb
CONPOTHBJIEHUsA coBe wiun aucuie. Ho nHorga 6opsba xumunKa
U JKepTBbI IPpeBpaIlaeTca B 0OKECTOYEHHYIO CXBATKY.

IToaTomy ecTecTBeHHEBIIT 0TOOD, ACUCTBYONINH B IONYJIAIIUN
XHIIHUKOB, OyaeT yBeJHunBaTh a(MDEeKTHBHOCTE CPEJACTB MOHC-
Ka ¥ JIOBJIH JO0BIYH.

OTOM LeJH CAYKUT NayTHHA NayKOB, A/0BUTHIE 3y0Obl 3Meit,
TOUHEIe HANaJawine yaapsl 60roMoJ0B, CTPEK03, 3Meii, ITAIL 1
MJIeKonmHuTanmnx. BeipabaTeiBaeTcs cJI0KHOe TOBeJeHUe, Ha-
NpPHMEpP COIJIACOBAHHBIC AEHCTBUA CTAM BOJKOB IIPH OXOTe Ha
OJIeHEeN,

sKepreol B nponecce ordopa TakKe COBEPIICHCTBYIOT Cpell-
CTBA 3AIIHUTHLI ¥ N30eraHusa XUIIHUKOB,

Crola OTHOCHTCA MOKPOBUTENbCTBEHHAA OKpacKa, pasjind-
Hble NIl U MaHIUPb, NpUcnocobuTeIbHOE TToBeAeHne. [Ipu
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Puc. 6.22. Jlazywra, noedawwans nmenya

HamajJleHNH XHIHHUKA Ha cTaio pel0 Bce ocodn GpocaioTcsa Bpac-
CBIMHY, YTO YBeJIMUHMBaeT MX HMIAHCHI yleJeTh. HaIIpOT‘HB.
CKBODPILbI, 3aMEeTHUB carcaHa, cOMBawTCA B IJIOTHYIO Ky4y. XHUIIl-
HUK naberaer HaNajAaTh Ha MJIOTHYIO CTAI0, TAK KAK PUCKYET T0-
Jy4ATh yBeubs, KpynHble KONBITHBIE IIPH HANALEHHHA HA HHUX
BOJIKOB CTAHOBATCA Kpyrom. s BOJIKOB BEPOATHOCTH OTOMTH
M 3apes3aTbh OTAEJbHYIO 0cOo0b B pe3yJibTaTe TAKOro NoBeJeHH:A
cTaja 3Ha4uMTeJIbHO YMeHbLUIAeTCH. HO3TOMY OHM HnpejmnovyuTa-
0T HANaJaTh HAa CTAPBIX MM ocaabiieHHBIX DOJIe3HAMH HKHUBOT-
HBIX, 0cO0€HHO OTOMBIIMNXCA OT CTAJAA.

CxopHoe noBejieHue Beipaborajioch ¥ y npumartos. Ilpu yr-
po3e HaNaJieHUA XHIHHKA CAMKH € JIeTeHbIIIaMH 0Ka3bIBAIOTCH
B IJIOTHOM KOJibIle caMioB (puc. 6.23).

B 9BOJIIONMH CBA3H XWI[HHK—KEPTBa IPOMCXOAHUT IIOCTO-
AHHOEe COBEePUHIeHCTBOBAHHE M XUINMHHUKOB, H HX JKEpPTB.

IToTpeOHOCTE B a30Te Y pacTeHMii, IPOM3pacTAOINX Ha Oej-
HBIX IHTATEJIbHBIMH BellleCTBaMHM IMMoyBax, IIpoOMbIBaA€MBIX BOﬂOﬁ,
InpyuBeyia K BOBHUKHOBEHHK) Yy HUX OYEeHbL HHTEpPEecHOro sABJe-
HHUsA. 9TH pacTeHHus 00J1a7a0T NPUCIOCODIEHHAMM IJIA JIOBJAN
HaceKoOMBIX. Tax, JJUCTOBBIE IMJIACTHHKH 3HJIEMHKA 1IITaTa CEBE]')-
Hasa Kapoauua (CIIA) BeHepuHO# MYXOJIOBKH IpPEeBPATHIHNCH
B CTBOPKH C 3y6uamn. CTBODKH 3axJionbklBaAKOTCH, KaAK TOJBKO
HACeKOMOe KOCHEeTCs YYBCTBHTEJbHBIX BOJOCKOB Ha JIMCTOBOII
minactTuHke (puc. 6.24). ¥ Berpeualomeiicss B Poccun pocsaHKH
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Pue. 6.23. Cmado nasuanos na mapuie (A)
u npu doznuxnosenuu onacthocmu (B)

KPYIJIOJIHCTHOM JUCTEA cOOpaHbl B IPHKOPHEBYIO Po3eTKY. Bea
BePXHAA CTOPOHA M KPadA KaXJOro JINCTA YCaXeHEI JKeJle3UCThI-
MH BOJIOCKaAMH. B menTtpe JmHcTa eje3ncThie BOJOCKH KOPOT-
KHe, 110 KpaAM — JuinHHbIe. ['0JI0BKY BOJIOCKa OKpy’KaeTr Ipo-
3pauyHas KaneJibKa 'ycToi JINNKON TATry4de cnusu. Menkue my-
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Puc. 6.24. Benepuna myxonrosxa:
1 — o6wuit 6ud, 2 — noaysaxpsimotit aucm ¢ Hepmeoit,
3 — 3axpoimotit aucm

XHM HJIM MYPaBbH CAAATCS MJIM BIOJI3AIOT HA JINCT U NIPHUJIMIAIOT
k Hemy. Hacekomoe Gnercs, neiTafgch 0cBOBOAUTHCA, HO BCE BO-
JIOCKH IOTPEBOXKEeHHOro aucTa uarnbaiorcsa HaBerpeuy goburue,
obBosakuBas ee cauanio. Kpail aucra MeanenHo sarunbaercs
U NOKpbiBaeT Hacekomoe. Cinapb, Bbljle/iieMas BOJIOCKAMH, CO-
JIEPAKUT (hepMeHTHI, TO3TOMY A00BIUA BCKOpE epeBApPHBAETCH.
IInTanne }KUBOTHBIMHM — XHMIHUYECTBO — BCTpeuaeTcs TaK-
e y rpuboB. XuiHbie rpubsl 00pasyioT JIOBYHe annapaTsl B BU-
Je MaJIeHbKHX OBaJIbHBIX WJIH IIAPOBHHBIX I'OJIOBOK, Pacmoo-
JKEeHHBIX Ha KOPOTKHMX Beroukax muneaus (puc. 6.25). Ognako
caMbIi pacIpoOCTPAHEHHBIN THII JIOBYIIKH — KJelKHe TpexMep-
HBIE CeTH, COCTOALME U3 OOJIBIIOro uncsa KoJiel, 00 pa3yroninx-
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CHA B pe3yJibTaTe BeTBJIeHUA rud.
YacTto XxHINHBIE TI'PHOBI JOBAT
KHBOTHBIX, IPEBOCXOAANIAX HX
[0 pasMepaM, HaAllpUMep Kpyr-
neix yepseit. Ilponece yaaBiu-
BaHWsS HAMOMWHAET JIOBJIIO MYX
Ha JUIKyI0 Oymary. Bexkope mo-
clle 3aNyTHIBAHHUS uepBs rudsl
rpuba mpopacTaioT BHYTPb U ObI-
CTPO 3AIOJHAIOT Bce Teno. Bech
npouece MpPOAOJIYKAETCA OKOJIO0
cyToK. B orcyrcTBHe HeMaTOX
rpubsl He 00pas3yioT JIOBYIIEK.
Bo3HHKHOBEHHE CJIOKHOIO JIOB-
Yyero amnmnapara CTUMYJHDPYeTcsA
XUMHYECKH, TIPOAYKTAMH YKH3- Puc. 6.25. Xuwnuvecmeso
HeesATeIbHOCTH YepBeit. y zpubos

flapaswruam. OpraHMu3Mbl MOTYT MCIOJB30BATh APYTHe BH-
IBI HE TOJIEKO KAK MecTo O0MTaHMsA, HO ¥ KaK IMOCTOSAHHEBIH HC-
ToUHMK nuraHuda. Taxkasa ¢opma coMHTeNnsCTBA MOMYUMIA
HasBaHMe napasutuama. IlapasuTusM pacnpocTpaHeH HINPOKO
M BCTpeuaeTrcs yiKe Yy Npokapuor. M3BecTHO HECKOJIBKO AeCAT-
KOB THICAY BUOB MapasuTHYecKUX GopM, U3 HUX oKoJyo 500 —
'MapasuThl YeJOBeKa, NOITOMY HM3yueHHe IapasuTOB HeoOXoau-
MO 1A NpefynpexiaeHusa u jedeHna sabonesanuii. [lapasursr
NPpUYHHAIOT O0NLIIONH yiiepd U ceJbCKOMY Xo3salicTBy. Mayue-
HHEM KX KHU3HeAeATeJIbHOCTH, IyTel paclIpoCTPaHeHUs U pas-
paboTkoii Mep DopBOLI ¢ Hapa3uTapHBIMU 3a00JIeBAHUAMMY 3aHU-
MaeTcs HAVKA IIapasuTOJIOr .

Tlepexo/ K MapasuTHU3MY PE3KO YBEJIMUYHBAET BO3MOMKHOCTh
BHJAa BEDKHTH B OopnsOe 3a cyimmecrBoBanne. OpraHnaM-xo3sauH
CJAYIKUT AJA MapasuTa UCTOYHHKOM MUTAHHUA, OUEHb YacToO —
MeCcTOM OOHMTAaHHs, 3alUTOI oT Bparos. Teso X03AHHA CO31aeT
JUIA JUBYILMX B HEM OPraHU3MOB OJIarONPHUATHBIN M OTHOCHTE b~
HO POBHBIA MHMKPOKJIHMMAT, He MOABEPIKEHHBIH TeM 3HAYHUTEJb-
HBIM KOJIeOaHHAM, KOTOPBIE BCETAa UMEIOT MeCTO B IPHUPOJE.

Pasznuuaror HecKonbKo (hopM napasutuama. [lapasuTsl Mo-
ryT ObITH BpEMEHHBIMH, KOIJ[a OPraHN3M-X03AUH [0/ BepraeTcsa
HanaJeHUI0 Ha KOPOTKHIi CPOK, JIMIIL HAa BpeMA nuTaHuda. Tako-
BBI KJIONbI, B YACTHOCTH IOCTEJIbHBIH KJIOI, BCIOAY CJIEAYIOIIN A
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3a yesioBeKOM. QO4YeHB OIlaceH I0-
HenyHHBIN KJon, obHTamIuii
B TPONIMKAax, — KpynHoe, 1,5—
3,5 ¢M B JUIMHY, HACEKOMOE. ITH
KJIOI I BEAYT HOYHOM 00pas KH3-
HHA. OHU 3aceNAI0T INIMHOOUTHbBIE
JAoMa HMJIH KaMBIIHIOBEIE XHMMKH-
Hbl, IOCTPOMKH ANA ckora. Ha-
majas Ha YeJOBeKa, KJIONL! I1Po-
KaJILIBAIOT KOMXKY OKO0JO ry0bl Ha
MecTe Iepexoja KOXKH B CJIH3H-
cTyilo 000J04KYy (OTCIOHa Ha3Ba-
HHe napasuToB). Hanmemuchk
KPOBH, KJIOI BBIIIYCKAET HA Mec-
Te YKyca KallJll0 3KCKPEeMeHTOB,
CcoJAepKAaIy0 TPHOAHOCOM —
Puc. 6.26. Munoza, Bo3bynureneit Taxenoit Gones-

:P;;:ziﬁ“‘““” HU. TpuUnanocoMBl BHEAPAIOTCH

B PAHKY MJIM B MECTa pacuecos.

K BpeMeHHBIM MapasuTaM OTHOCATCA CJEIIHH, KOMaphbl, My-
XM Kuranaku, 6noxu. Hepegko Ha OAHOro xo3sauHA HaMagaer
MHOT'0 MapasuToB. B aTHX cay4yasx opraHH3My XO03AMHA HAHO-
curca bonbmoi ymepb, 1 0H MOXeT NOrubHYTh.

ITapazuTH3M He BCerja MOXKHO OTJMYHTDL OT XHIIHUYECTBA.
Hanpumep, MHHOrH HanagamoT Ha TPECKY, JIOCOCeH, KOPIOMIKY,
OCEeTPOB M [PYTrHX KPYNHBIX peI6 U fake Ha KuToB. IIpHcocas-
IIUCh K JKepTBe, MHHOra MUTAETCA COKAMH ee Tejla B TedueHue
HECKOJBKHX AHel, naxke Hexeasb (puc. 6.26). Beigenenusa meu-
HBIX JKEJIe3 MHHOTH NPensiTCTBYIOT CBEPTHIBAHUIO KPOBH, pas-
PYLIAIOT 3PHTPOLMTHI ¥ BHI3BIBAIOT pacnaj TkaHeli. MHorue poi-
o1 morubatoT or paH. [Ipy MaccoBOM pasMHOMXEHWHM MHHOI'H
HaHocAT 00abmoil yiiepld NeHHBIM IPOMBICJIOBEIM pbifam.

an bosee TECHOM KOHTAKTE napasura ¢ X03a4HHOM 3BOJIIO-
[MOHHOE TPeMMYIIeCTBO MOJYyYaioT OPraHUu3Mbl, CIIOCOOHBIe JIJIH-
TeJIBHOEe BpeMs MCIOJIb30BATH X03AHHA, HE IIPUBOAA K CJIVMINKOM
paHHeii ero rubesn n obecnednBas cefe TeM CAMBIM HAWJIVUIIIee
cyuiecrBoBarue. [lapasuTuaM cTaHOBUTCA NOcToAHEBIM. K une-
JIY NOCTOAHHBIX NNApasHTOB OTHOCHATCH HpOCTei"{[.lIHe (Ma.napm‘i-
HBII TJIa3MOAMI, Au3eHTepHiiHaa ameba), MiIOCKHe 4epBH (CO-
caJIbIIUKH, IIeITHH), KPyrJjble 4epBu (acKkapuaa, TPUXHMHA, BJa-
COrJIAB M MHOTHE JAPYIHe), YWIeHHCTOHOrHe (UeCOTOYHBIH 3YIeHb,
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Puc. 6.27. Tpunanocoma — Puc. 6.28. Jlenmounbte uepsu —
soadydumens napasumot pot0
MpuUnaHoOCOMO3a
(connoit Goaesnu )

Bin). IlocKoNbKY NpH NOCTOAHHOM IapasuTH3Me OPraHu3M XO-
3HHA — eJHHCTBEHHOEe MecToOOMTaHHE AJIA napasuTa, ¢ rube-
JIBIO X03AWHA norubaeTr U napasHT.

C TeuenmeM BpeMeHH OTOOD Ha CONPOTHBIAEMOCTH INPHBO-
AUT K TOMY, 4TO BpeJi OT IPDHCYTCTBUA MMapa3nTa CTAHOBHTCH Me-
Hee omyTuMbiM. Hanpumep, B KpoBu a(p)pUMKaHCKHX aHTHJION
yacTo 00HAPYKUBAIOTCA KI'YTHKOBBIE IPOCTEHIIIHE TPUIIAHOCO-
Mbl (puc. 6.27), mepeHOCUMKOM KOTOPBIX SABJIAETCHA KPOBO-
cocymiaa Myxa ne-ie. AHTHIIOTIAM TPUNAHOCOMBI OLIYTHMOIO
Bpega He NPpHMHOCAT. Ho ecan HpOCTEﬁIIIHE nonagapnT B KPOBb
yeJ0BeKa, padBUBaeTCA Tsakesaasa O0ose3Hb (CoHHas OoJie3Hb),
BCerjia NpUBOAAIILAA K cMepTeJibHOMY uexony. Takum obpazom,
KatacTpohuuecKkue MOCJeACTBHA 3apajkeHus rnapasyraM Ha-
OJ1I0a10TCS B TEX CJAYYaaX, KOrAa B3aMMOOTHOIIEHHA MAPA3UT —
X03AHMH He CTAOMJINM3HPOBAHBI IJIMTEJIbHLIM €CTeCTBEHHBLIM
orbopom. ITo aroii npuunse ropasgo 60JLIINIT BpeJ CeILCKOXO-
3AHCTBEHHLIM PACTEHHAM M JKHBOTHBIM NPHYMHSIOT 3aBO3HBIE
BpeAMUTe/ M, YeM MeCTHbIe.

[TapasuTbl MOTYT MOCEJIATHCA HE TOJNbKO B KPOBH, HO M B TKa-
HAX, X B nojocTax rena (puc. 6.28). Hanpumep, 1eHTOYHBIE Yep-
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Puc. 6.29. Hapyxcuvie napasumst pacmenuit:
A — nosuanuxa, b — 3apasuxa

BHM — MPOIBETaIas rpyImna >KUBOTHBIX, BeAVIIAA MCKJIIOYN-
TeJbHO IapasuTHYecKHil oOpas »kusHM. LIMKJI MX pasBMTHUA
00BIYHO CONPOBOMKAeTCs CMEHOM X035eB.

IlapasuTHYecKHe OTHOIIEHHMA YACTO BCTPEYAIOTCA M Y pac-
reHuii. OcobeHHO WMPOKO pacHpoCTPaHEHbl NapasuTHUYECKHE
faxkTepun U rpubsl. OHM MOCENAIOTCA HA BEreTaATHBHBIX Opra-
HaX JIpeBeCHBIX M TPABAHHUCTHIX PACTeHMIi, BHI3LIBAA YV HHUX
sabonesannsa. Husmme rpubbl MATHUYM CIYKAT IPUYHHON KOp-
HEBOH I'HHJIM MHOI'MX pacTeHHH. I9TOT rpubd 0co0eHHO CHJIBHO
BpPeAMT BCXOJAM CAXapHOM CBEKJIbl, OpaX{eHHble TKAHH KOTO-
poii OypeloT ¥ 3arHUBAaIOT.

OpuH U3 caMbIX IPOLBETAIOMIMX [1APA3UTOB BEICILMX pacTe-
HUU — rpud pozpa ¢urodropa. Hekoropele BHABI 2TOro pozua
MOPAaXKAalT MPaKTHYEeCKH JII0ObIe PACTEHUA, TAK KaAK OHHU He CIIe-
IMAaJM3MPOBAHBI K KAKO-TO ompeiesleHHON rpymnie pacTeHuii.
Jpyrue HU3mMHAe rpudbl — MYYHHCTOPOCSAHBIE, PIKABUHHHLIE U
roJIOBHeBhIe TaKyKe HAHOCAT 6onbioi yiiepbd 3epHOBBIM U IPY-
I'MM CeJIbCKOXO03AHCTBeHHBIM KYJIbTYPaM.

Ecte napasursl 1 cpeiin nBeTKOBbIX pacteHuit. Ouu ocoben-
HO pacnpocTpaHeHbl B TPONMMKAX, HO HEPEAKO BCTPe4aloTca H B
YMepeHHOii 30He. ¥ HapY:KHBIX HapasuToB 00JbIIAs YacTh TeJa
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HAXOJAUTCA BHE XO03fHHA, & B HEro INPOHUKAIT JIMIIb OpPraHbl
nurauusg — npucocku. Oxune 3 Haubosiee pacnpocTpaHEeHHBIX
HApPY:KHBIX NIapasuTOB — MOBHJIMKA, pacTyllas Ha MHOI'MX BH-
Jax TpaB M KycrapHukoB (puc. 6.29). ITouninka o6BuBaercsa Bo-
Kpyr cTebieil pacTeHHA-X03MHA, BHEAPAACH B HUX NPHCOCKA-
Mu. JIMCTEA ¥ NOBMJIMKHM OTCYTCTBYIOT: OHA NUTAETCH TOJIBKO 3a
cUeT OpraHHYeCKHNX M MHHEePaJbHbIX BemecTB Xo3auHa. Ha MmHO-
I'MX CeJIbCKOXO3ANCTBEHHBIX PACTEeHUAX (MMOACONHEYHUK, KOHO-
nas, rabak) napasuTupyer sapasuxa — decxJsopoduanbHOe pac-
TeHHe ¢ TOJICTBIM MACHCTBIM cTebjeM U GeClBeTHBIMU JHUCThA-
MH. ¥ pacTeHHii BCTpedyalTCsi ¥ BHYTPeHHHMe NMapasuThl, Korjaa
MOYTH BCe UX TeJIO [IoMelnaeTcd BHYTPH TKaHel X03AMHA, a Ha-
PYIKY BBIXOLAT JMILB OPrassl pasMHokeHus. Oburaiomasn B Tpo-
nukax pagduaesnsa uMeeT pacyJieHeHHOe Ha TOHKHEe HUTH TeJIo,
MOrpy’KeHHoe B TKAHM IHUTAIONIero pacTeHusl, a CHapy»Ku pas-
BHBAIOTCA JUIIb 1BeTKH (puc. 6.30).

B opHOM 1 TOM e pacTHUTeJbHOM coobliecTBe MOTYT OBITH

BH/IbI, MOPaXKEeHHbIE Mapa3uTaMi ¥ COBCEM He 3aTPOHYThHIE HMMU.
B npesesax oHOro BUAa 4acTh 0codei TOe MOMKeT OLITh CBO-

Puc. 6.30. Pagpacsua
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0oZHA OT NMapasUTOB. YTHETeH-
Hble [IapasUTaMM pacTeHHA Me-
Hee >KHU3HecnocobHBI. Beaexcer-
BHE 3TOro KOHKYPeHTOCHmocob-
HOCTh pacTeHuii B coobmiecTBax
3a cBeT, BOJY, MUHepaJbHbIE CO-
eAMHeHUsA HeOAMHAKOBA.

Cpean NIpUYMH, ONpPEIEJIsiio-
IIAX TOPa*XeHHOCTh PACTEHHIH
Puc. 6.31. I[Imeney xyxyurxu, napasmTaMH MJIM, HAIIPOTHUB, yC-

esopacisaousuiz TOMYMBOCTE K HHUM, Bejayliee

:;;f:f;"a“ sduo 3HayeHHe uMeer reHorum. Ilo-

3TOMY TAaK BajKHa CceJleKI[HOHHAaA

pabora, HanpaBJIeHHAA HA BhiBe/[eHHE COPTOB KYJILTYPHBIX pac-
TeHHil, VCTONUYMBEIX K MAPA3HTAM.

O6pa3 »KH3HH NApa3UTOB, BLI3BIBASA B IPOIECCE IBOJIOIUHN
riay0OKHe M3MEeHeHHs B CTPOGHHM W MKU3HeAeATeJLHOCTH, CIY-
SKUT IPHYHHON MOABJIEHUA Y HIX MHOTHX NpucnocobieHnii K HO-
BbIM YCJIOBHAIM CYIIECTBOBAHHS. ¥ IapasuTOB PAa3BUBAIOTCHA
Oprassl NpHKpeIJieHHA — MPUCOCKH, KPIOUYKH, KOTOTKH H T. II.
¥V KpOBOCOCYIIHX JXHBOTHEIX YBEJIHYHBAETCA BMECTHMOCTH ITH-
[L[eBAPHUTEJbHOM CHCTEMBI 34 CYeT OABJIEHHUS CJIeNbIX BEIPOCTOB
KHUIIeYHO Tpybku (kKiemu, nuasxku). MHOrMe napasuThl yTpa-
YHBAIOT OTAEJILHbIe OPraHbl U I1eJIble CHCTEMbl — OpraHbl 3peHH4,
nepeiBMKeHHsA. ¥ HUX YIPOINaeTcsa CTPOeHHe OPraHoB YYBCTB.

ITapasuTHuyeckue ()OPMbBI XapaKTEePHU3YIOTCA OUeHb BEICOKOI
NPOAYKTHBHOCTHIO.

Tak, CBHHOH IeNeHb 38 CYTKH MOXKeT BBIAEJATHL A0 O MJH
siul,. B rpomazinoM KoJmuecTBe 00pa3ylOTCs CeMeHA pacTeHHii-
napasuToB, K TOMY e obyiajaioinue f0JroBe4HOCTHIO U cOXpa-
HAIOIHe BCXOJKeCTh MHOrHe rojsl. Bece 310 yBeJIMUUBaeT Bepo-
ATHOCTh KOHTAKTA ¢ OPraHN3MOM-X03AHHOM.

CsoeoOpasHa (popMa mapasuTuama, IPH KOTOPOI mapasuT
MCHOJIB3YeT AJIA MHTAHUSA He TKAHHU ¥ COKHM OPraiu3Ma X03AHuHa,
a MUy, NpejHasHavYeHHYIO A4 ero noromcrea. EcTh MyxH, oT-
KJIaJbIBAIOIHe AMIA B rHe3/1a OAMHOYHBIX OC, I'/ie IMYAHKA MyX
NUTATCA NapaJH30BAHHBIMH I'YCEHHI[AMH, 3aTOTOBJIEHHBIMH
0COif /151 CBOEro NMOTOMCTBA.

Myxa, roToBas K OTKJaJKe AN, CJEAYET 3a 0COM, KoTopas
M «IPHBOAUT» ee K cBoemy ruesay. Jloxaasmuch, Korjga oca
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VJIETHT, MyXa IPOHUKAET B 'HEe3/10 ¥ OTKJIaAbIBaeT Aiina. U3 Hux
cpaay ke BBRUIYIIAIOTCSA JUYHHKH, 1 PA3BUTHE Iapa3uTa COBEP-
maercs 6sicTpee, yeM pas3BHTHe Xo3sauHa. Taxkasa ¢opma mapa-
3UTH3Ma IIOJYyYUJIa HasBaHMWe IHe3joBoro. I'Hes3joBOil mapasu-
TH3M CBOMCTBEH W NMO3BOHOYHBIM JKHBOTHBIM. OOBIKHOBEHHAA
KYKYIIKa OTKJAJZBIBaeT CBOM Aiina B ruesja Gosiee 100 BngoB
NTHIL, MPEHMYINECTBeHHO MeJKHX BopobbuHbIX. KyKymka or-
KJaJALIBaeT 10 OAHOMY SHIlY HEIOCPeACTBEHHO B T'HE3A0 ITHIL
JAPYroro BHAa BO BpeMs OTCYTCTBHSA X035€B MJIM HA 3eMJIIO, a I10-
TOM NePEeHOCHT B KJIIOBEe B 'HE3/10, U B 9TOM CJy4dae OTeHIlbl I1a-
PasMTHYECKOro BUja pasBuBalTcA ObicTpee, YeM NTeHIbl X031-
eB. BounynuBmniica M3 AHNa KYKYIIOHOK BbITAJIKHBAET AMIA
CBOMX X03A€B, TOYHO TAK K€ OH II0CTYNaeT ¢ NTeHIaMHU, ecju
OHHM YCHeBAaIOT NOABUThCA Ha cBer. OcTaBIIUCE OAWH, NTEHEI]
KYKYIIKH IIOJIVYaeT BCIO NHUINY, IPHHOCHMYIO NIPHEMHBIMH DO-
aurensaMH, u ObicTpo pacrer (puc. 6.31).

B Tex cayuasix, Korjaa napasuThl IOCEJIAIOTCA B TeJle IPYroro
JKHBOTHOrO MJIM YeJIOBEKa, OHM 3a49acTyI0 OKasbelBaiT HebJsaro-
NpHATHOE BO3JeicTBHEe HA Xo3auHA. Taxkoe BosgeHcTBHE HacTo
BBIBBIBACTCA MEXaHHUECKMMHM NPUUYMHAMH C IOMOIILIO KpPIOY-
KOB, IIPUCOCOK, KOTOTKOB H JPYrUX NpucnocobieHuil, npegHa-
3HAYEHHBIX AJIA TOro, YTOOBl VAEPKHUBATLCA BHYTPH Tela HJIH
Ha [0BEPXHOCTH X0o3auHaA. MexaHMUYecKHe I[IOBPEIKAeHNA IIPH-
YHHAIOT JUUUHKY IapasuTUYeCcKUX YepBeil, KOrja OHU IPoXo-
JAT yepe3 HeNMOBPEXKAeHHYIO KOXY HJIH CTeHKH COCYA0B MJIH I10-
Jgocreit. KpynHble napasuThl — JI€HTEIbl, ENHN, aCKapubl —
MOryT 06pa3oBBIBATh KJAYOKH M 3aKPBLIBATH NMPOCBET KHINEYHH-
Ka M JlayKe BBI3LIBATH PasphiB ero creHKH. JlesuHbIe MPOTOKH
neyeHH HEPEAKO 3aKYIOPHBAIOTCA IeYeHOUHBIMM COCANBIINKA-
mu, TokcHuecKkoe gelcTBHe OKA3BIBAIOT NPOAYKTEHI JKH3HEAeA-
TeJbHOCTH mapa3uToB. Hanmpumep, mpu BeIXOJle MaJApPHIHBIX
JIasMoAueB M3 IpHTPOHHTOB (pHc. 6.32) B niasMy KpPoBH
CI0/la IOCTYIAIOT ¥ NPOAVKTEI uX oOmeHa. B peayabrare y 60J1b-
HOrO MOBBILIAETCA TeMmmepaTypa (pa3sBHBaAeTCHA MPHUCTYII JIUXO-
PEVIN

¥ yenoBeka HeKOTOpbLIE MAPA3NTHI HE TOJNBKO CHYMKAIOT KH3-
He/lleATeJbHOCTh, HO M MOIYT IPHMBOAUTH K HHBAJHMIHOCTH.
B crpanax ¢ Tponu4yecKHuM M CYOTPONHUYECKMM KJIMMATOM IIHPO-
KO pacIpoCcTpaHeHbl KPYIJible YepBH HUTYATKH, MOJYYUBIIHE Ha-
3BaHUe OT HUTeBU/IHOI1 (hopMmel uX Tesa. Ouu gocruranoT 5—10 cm
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Puc. 6.32. Temnepamypras kpusas wenroexa npu 3a60ae6anuu
mpexduesHoi marapueir. Buusy — cmaduu pazeumus
Plasmodium vivax, coomeéemcmeyouue pasauinoi
memnepamype meaa 60AbHOZ0; CCPLIM UBEMOM BbldeneH
HOMMOIL nepuod cymok

B anuny u 0,2—0,36 MM B Tonmuny. Ilocensasaces B iumbparude-
CKHMX COCYaX, HUTYATKH MOTI'YT 3aKYIOPUBATEL UX IIPOCBET H TeM
caMbIM HAPYHIaTh oTTOK JuM@sl. O6beM Topa>keHHOI0 opraHa

- PE3KO YBeJIHYMBaeTcs, JOCTHras rpoMaJiibIX paamepoB. Ecim 3a-
KVINOPHBAIOTCH JUM(pAaTHYECKHE COCYAbl HMIKHUX KOHEeYHOCTell,
pasBHBaeTcA «CJA0HOBaA DosesHb» (puc. 6.33).

Jnst npakTHYeCKOM AeATeJbHOCTH desoBeKa 6oJbInoi MH-
Tepec NMpejiCcTaBAAeT HCIONb30BaHHE NAPA3UTOR JJIA DOPHLOBI €
nepeHocuHKamMyu Bosbyaureseil nH(PEKIMOHHBEIX 3a0oJeBaHMIT
MJIX C BPEAUTENSIMH CeJbCKoro xossaiicrea. CyiecTByioT napa-
3UTHYECKHEe HHU3LIHe I'PHOBI, KOTOPLIC MOPAXKAIOT HACEKOMBIX
HJIHM UX JAYUHOK. YacTo BeTpeuaercs 3afosieBaHHe KOMHATHOIM
MYXH — MHKO3, BbI3BAHHOE TakuM rpubom. B oraensHbIe roabl
Habaopaercsa maccoBas rudens rycenuil babouek, JKYKOB, ropa-
seHHBIX rpubammu. OcobeHHO BAMXHO TO, UTO TAKHEe NapasuUTh
€CTh H Y HACEKOMBIX, HMEIOIIHX MeJAHIHHCKOe 3HaUeHHe, — KO-
mapos. B HacTosiee BpeMsi IpeJIpUHIMAIOTCH NONBITKA KVJb-
THBUPOBAHUA rpubOB — MapasuTOB HACEKOMBIX. JIOCTHIHYTEI
yCIexu B CHHYKeHHH YHCJIeHHOCTH 3JIaTOTIy3KH, TJieil, COCHOBOI
COBKH ITyTeM 3apa’keHusA HACeKOMEIX-BpeauTeeil rpubamm.
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Buosorunueckue MEeTOZ kI
6opsbBI mprObpeTarOT BCe 60JIb-
mee 3HadyeHue U B Oyaymem Io-
3BOJIAT COKPATHTh NPHUMEHeHHe
ANOXHMHKATOB B CEJIBCKOM XO-
anaicTee.

Kosxypesmis. OgHa us opm
OTPUIATEJLHBIX B3aHMOOTHOIIIe-
HUll MeKAYy BUAAMH — KOHKY-
pPeHIHA. ITOT THI B3aMMOOTHO-
IIeHHii BOBHWUKAET, eCIH YV JABYX
O1M3KHX BHAOB HabuogaioTcsd
cxopuble norpedbrocTH. Ecan ra-
Kue BHJABI OOHTAIOT HAa OAHOM
TEePPUTOPHH, TO KAXKABIH U3 HUX
HaXO[HTCA B HEBBIT'OAHOM IIOJIO-  pyc. 6.33. «Caonosas Goresnvy
HEeHHUH: YMEeHBIIAKTCA BO3MOXK- Y wenosexa
HOCTH OBJIaJIeHUA NHILEBbIMU pe-
cypcaMy, MecTaMu AJ1si PA3MHOMKEHHUS U T. A. POpMBI KOHKYPEHT-
HOI'0 B3aMMOJAEeHCTBUA MOTYT OBITH CAMBIMM Pa3HBIMU — OT IIPA-
MO (pu3HdecKoi 60pLOBI 10 MHPHOI'O COBMECTHOI'O CYIIECTBOBA-
Hus. TeM He MeHee ecJin JiBa BU/Ia C O4MHAKOBBLIMY 1O0TpeOHOCTSA-
MH OKAa3BIBAIOTCA B OJJHOM coo0DlllecTBe, pAHO WJIM MO3JHO OAHH
KOHKYPEeHT BeITecHUT apyroro. Y. JlapBuH c4uTaJ KOHKYDPEHIMIO
OJlHOIl M3 Ba)kHeMIIMX cocTaBHBIX YacTeil 60pbbLI 3a cyecTBo-
BaHMWe, Urpaeil 60JbIIVIO POJIL B 9BOJIIOIIMM BHOB.

Kak 0b1 Hu OBLIN CXOAHBI IOTPEOHOCTH BUAOB, BCE JKe UeM-
TO OHHM OTJIMYAIOTCA JAPYT OT APYyra Tak ke, Kak pasjandaeTrcsa ux
YCTOHUMBOCTE K (pAKTOpPaM cpelibl — TeMIlepaType, BJIa)<HOCTH
n T. 1. CKOpPOCTh PA3MHOM¥EHHUA BUJOB YIKe 0 3TUM NpHYUHAM
oyzer HeoguHakoBa. C KaKJAbIM MMOKOJIeHHeM Bce OoJbie mn-
IEeBLIX pecypcoB Dy/eT 3aXBATHIBATHCH 0CODAMM KOHKYPEHTO-
crnocoGHOTO BUJAA, IIPX 9TOM APYroi BUA HeH30eKHO UCUEe3HeT.

YacTo KOHKYpPEHTHl aKTHBHO AEeHCTBYIOT IpPyr Ha jpyra.
Y pacreHHi 9T0 MOXKeT OBLIThL IepexBaT MHHepaJbHBIX COJIEH
M BJIA'M KOPHEBOH CHCTEeMOIi, COJIHEUHOI'0 CBeTa — JIMCThAMH.
B cMemraHHBIX noceBax TpaB NMPEeMMYIECTBO MOJYYAKOT BHILI
¢ Ooslee AMMHHBIMHU JINCTOBEIMH YepemiKaMu. B cMemaHHBIX 11O-
cajgKkax JepeBbeB ObICTpOopacTylive sK3eMIIApbl OyayT 3are-
HATH U YIHETATh MEJEeHHO PAacTyIINe AepeBbi.
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Puc. 6.34. 3y6p, maprupyrowuit depeco

PacTeHus U >KHBOTHBIE MOTYT IIOJABJATE KOHKYPEHTOB U C
MOMOIIbI0 XMMHUYECKHX BeriecTs. ['pubbl mpenATCTBYIOT poc-
Ty GakTepuii nyreM BhIpAa0OTKH aHTHOMOTHKOB. ¥ >XHBOTHBIX
BCTPEYAIOTCA CAYYau NPAMOTO HaNaJeHUs MpefcTaBUTeNeH 0/1-
HOro BHAA HA Apyroii. B pesyabrare GoJsiee caabelif KOHKYDEHT
norubaer MK UIIET CBODOAHYIO TEPPUTOPHIO.

OxHMM M3 NyTEeH PEeryJAllHH IJIOTHOCTH HACeJeHHA AaHHO-
ro Bujia B OMOreomneHose CIYIKUT MAPKUPOBAHUE 3aHUMAaeMOM
0c06b10 HIIH ceMbeii TeppuTopuu (puc. 6.34). OcraBiaseMbli K-
BOTHBIM 38MaX CJYXXHUT CUTHAJIOM, NpeAyNpe’KAailiuM, 4TO
TEPPUTOPHUA 3AHATA.

B pesyabTaTe KOHKYDPEHIIHH B OHOre0neHO3e COBMECTHO
VIKMBAIOTCHA TOJIBKO T€ BUABI, KOTOPLIE CMOIIH Pa30MTHCE B CBO-
UX TpeboOBaHMAX K yca0oBHAM xu3Hu. Hanpumep, KONBITHEIE
apUKAHCKUX CABAHH I10-PA3HOMY HCIHOJB3YIOT IACTOMIHBIN
KopM™ (cMm. puc. 6.7). 3ebpsl 00pbIBAKOT BEPXYUIKH TPaB; AHTH-
JIOTIEI KOPMATCHA TeM, YTO OCTABJAIOT UM 3e0pbI, BeIOMpas npu
ATOM OmpefleTeHHbIé BHJABI PACTEHHUI; rasdejid BBINIUIIBIBAIOT
caMble HU3KHE TPaBbl, 4 AHTHUJIONLI TONNH efAT cyxXue crediu,
OCTaBIIMECs MOCcJe APYTUX TPaBOAAHBIX.
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6.4.3. Hentpanuam

Heiirpanuam — ¢opMa B3aMMOOTHOIIIEHHI, ITPH KOTOPOIi cO-
BMECTHO ODHTAIOIIHe HA OJ(HOW TEePPUTOPHMHM OpPraHU3Mbl He
BJAMAIOT ApYT Ha Apyra. [Ipu HeliTpanname oco0H pasHEIX BHA0OB
He CBA3aHbI APYI ¢ APYroM HelocpeJACTBeHHO, HO, (hopMHUDYHA
OHOLIeHO3, 3aBHCAT OT COCTOAHHUA cooblecTsa B nesom. Hanpu-
Mep, OeJIKM M JIOCH B OJJHOM JIECY HEe KOHTAKTHPYIOT APYT C APY-
roM, OZHAKO YrHETEHHE Jieca 3acyXo0il CKa3blBaeTcs Ha KajKIoM
M3 HUX, XOTS U B PA3HOH CTeleHH.

Bee nepeunciienHbie (GopMbI GHONOTHYECKHX CBA3EH MexXIy
BHJIAMH CJIVIKAT PervJAaTOPAMH YHCJIeHHOCTH KHBOTHEIX H pac-
TeHUi B OHOIleHO3e, ONpe/iessif CTelleHb ero YCTOMINBOCTH; [IPH
aTOM 4eM Doraue BHAOBOM cocTas OMOIEHO3a, TeM YCTOHUYHBee
CcOO0DIIEeCTBO B I[EJIOM.

Summary

A Living organisms coexist with each other inoccasion-
ally, they are adapted to each other and form the com-
munities. Within the variety of interactions among
living beings certain types of relations common to the
organisms from different taxonomic groups can be dis-
tinguished. Considering their influence on the individ-
uals they can be separated into positive, negative and
neutral ones. Positive ones include cooperation and
mutualism; negative (antibiotic) interrelations are pre-
dation, parasitism and competition. Neutral interrela-
tions are found when the organisms are not directly
connected with each other but depend on the state of
community on the whole as they take part in its func-
tioning.

CnopHble To4KK

@ 1. MuoxecTBeHHOCT (hOPM AHTHOHOTHYECKHX, CHMOHO-
THYECKHX M HeMTPaJbHbIX OTHOIIEHHWI MeyKJay opra-
HH3MaMH BHYTPH coo0mecTB oOpasyer OHOLEHO3BI.

2. CumOmM03, HEHTPANH3M H AHTHOMO3 XaPAKTEPHBI I
B3aHMO/EHCTBHA OPraHM3MOB BCeX IAPCTB KHBOM
MPHPO/LI.
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3. HeliTpa/bHEIH XapakTep B3aMMOOTHOIUGHMH MeKIy

OpraHH3MaMHi CBHIETeJILCTBYeT JIHIIb 00 OTCYTCTBHH
NpAMBIX KOHTAKTOB MeMX1y OpraHM3MaMH.

Bonpocbkl AnA NOBTOPeHUsA U 3aaHus

i. Hepeqnc.ﬂn're OCHOBHBIE (DOPMBI HEraTHBHBIX B3AHMOOT-

HOIIIeHUH OPraHU3MOB.

2. ITo kakum KPHTEPHUAM MOXHO OTVIHYHTD XHIIHHUYECTBO

or napasuruama’?

3. Kak ckaswsiBaercs KOHKYpPEeHIIHA Ha HHTeHCHBHOCTH

FHH3HeNeATeJIbHOCTH COIlepHUYAKOIHX BH}IOB?

4. Kakxum oﬁpasom aHTHOHMO3 BIMAET HA MHTEHCHBHOCTH

ecTecTBeHHOro orbopa?

5. Kakoe 3HaueHHe nMeeT HEMTPaIN3M JJIA passuTud Ono-

reomnenosa?

Hcoonb3ya cinoBapHBI 3amac pyopuk «TepMuHOIOrHA»

u «Summary», nepeBeuTe Ha AHMNVIMICKHIT A3BIK NYHKTHI «Omop-
HBIX TOYEK?».

TepmmHONoris

P

Kaxaomy TepMHHY, YKa3aHHOMY B JIEBOM KOJIOHKE,
noxdepuTe COOTBETCTBYIOIEe eMy OlipejesieHHe,
IIPUBE/EHHOE B IIPABOM KOJIOHKE HA PYCCKOM U aHI-
JUHACKOM SI3BIKaX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. Buonornueckue A. Popma aHTHOHOTHYECKH X
mepbi 00pLOBI B3aMMOOTHOIIIEHHI Me/ly OpraHu3aMamMu,
Biological NpH KOTOPOIl OAHH BUJI YMEpPIIBIAET

protective measures  npejcrTaBuTeNeil ApYroro BHAA H HCIOJAb3YeT

HX B KadyecTBe IITHIIH.

A form of negative (antibiotic)
interrelations between the organisms, when
one of them fellies and uses as food the
other one.
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2. KBaprupaHTcTBO
«Taking shelter»
amensalism

B. ®opma arTndHOTHYECKHX
B3aMMOOTHOIIEHHIT MEIK/Y OpraHu3MaMu,
NPH KOTOPOI 0OIMH BHJ MCIOJAbL3YET
npenCTaBHTeneﬁ APpyroro B Ka4uecTee
HCTOYHHKA IIHTAHHUA H HaCTO KaK cpeny
obHuTaHHuA.

A form of negative (antibiotic)
interrelations between the organisms, when
one of them uses the other as food and
often as the environment (lives inside its
body).

3. Koonepauusn
Cooperation

B. ®opma no3uTHBHLIX B3AMMOOTHOILIEHHH
MesKAYy OpPraHu3MaMu, NPH KOTOpOil ocobu
OZHOI0 BHAA UCIOJL3YIOT 3 KHJIHILE HIH TeJo
npeAcTaBuTesel APYroro BUAA s 3aUThl
OT BPAroB WJIH NepPe/IBHYKeHUs, He HAHOCH
emy yuepba.

A form of positive interrelations between
organisms, when individuals of one species
use, doing no harm, the shelters or the
body of the other to move from one place
to another or to be protected from enemies.

4. [lapasuTHam
Parasitism

I'. @opma NOBHTHBHLIX B3AHMOOTHOIIEHH i
MEM¥/IY OPraHu3MaMu, [P KOTOpoi ocobn
OJHOT'O BH/IA MOT'YT BCTYNAThH

BO B3aHMOBBLII'OZAHOE COYKHUTEILCTBO

¢ NpejcTaBUTeAMH APYTHUX BHAOB.

A form of positive interrelations between
the organisms, when individuals of one
species come to mutually advantageous
coexistence with the other ones.

5. XMuHHYEeCTBO
Predation

J. PopMbl BO3/IeHCTBHS YeJIOBeKa

Ha OPraHHU3MBI BpeauTeNeil ceabCKOro
X03AHCTBA, [IPH KOTOPBIX MCHOJB3YIOTCA UX
ecTecTBeHHBIE BPArH (XMIIHUKH, APA3HThI
M T. IL).

A form of human influence on the pests

of agriculture, when native enemies

of pests (predators, parasites etc.) are used.
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Bonpocek: ang obcyxaeHuns

2 Kakxue (hopMbl B3aMMOOTHOIIEHHUH MEKAY OPraHu3MaMH,
- [0 BaleMy MHEHHIO, npeobiajaloT B IPECHOBOAHOM
BOZIOEME M JOMHHHMPYIOT BO BJIAKHOM TPONHYEcKOM jecy?

Kak Bl aymMaere, KAKHM OﬁpaSOM B3aHMOOTHOILIEHHA
MeXXIy oprasuaMaMmn paSJIH‘IHle CHCTEeMaATHYeCKHX I'DVIIII
obecneunBaloT GHOJIOrHYECKOE paBHOBECHEe

B 9KOJIOrHYecKoit cucreme?

0630p M3y4yeHHOro Mmatepuana rnasbl 6

OCHOBHbIE NONOXeHUA

CoobmiecTBa JKUBBEIX OPraHU3MOB (DOPMHUPYIOTCA BO BpeMe-
Hu. Ha xapakTep MX OpraHM3anny BAUAET H30JIANNAA U KJINMAa-
THYeCKHe (DAKTOPLI cpefibl OOUTAHUA.

Buonerossr npejcTaBisioT coboil 1eJ0CTHBIE caMOperyJiu-
pyoIuecs 1 caMonoaaep:RuBaloninecs OMoJOrndecKue cuere-
MBI, BKJIIOUAOIIE PA3JINUHBIE B3AUMOCBA3aHHBIe MEXAY co0oit
OpraEuamMsbl, obuTaONHe B JaAHHOI MECTHOCTH.

BuoneHo3sl XapakTepH3yIOTCA BHAOBLIM pasHooGpasueM,
' MJIOTHOCTBIO NONyasInii u Guomaccoii.

Ha :xu3HeZeATeNbHOCTh OPraHM3MOB OKAa3bIBalOT CYIIECT-
BeHHOe BIMsAHME (DAKTOPHI HEXHUBOII NPUPOALI: TeMOepaTypa,
BJIa’KHOCTb, CBET M MHOTHE ApPYrue, KOTOpPbIe IIPH ONTHMAJIBbHOH
HMHTEHCHBHOCTH JieiicTBHA obecneynBaOT 6J1aronpusiTHbIE YCJIO-
BHA JJIfAA CYIIECTBOBAHHA YKHBBIX OPraHU3MOB.

Bouabioe BujoBoe pasnoobpasue GMOLIEHO30B CO3/aeT Ipejk-
MOCBIKH JUIA YCTOHYMBOCTH GHOLIEHO3a BO BpeMeHHW M criocob-
CTBYET ero JJINTEeJbHOMY NpeObIBAHHIO B CTALIHOHADHOM COCTOA-
HHH.

[TnmeBble B3BaMMOOTHOIIEHHA OPraHU3MOB BHYTPH DHOLIEHO-
30B CKJAABIBAITCA B IIMPOKHE «CEeTH NMUTAHWUA», B KOTOPBIX
[POMCXOAUT NpeobpazoBaHue dSHEPTHH.

BzauMoOTHOIIEHNA MeKy OPraHM3MaMH, BXOJAALIUMH B CO-
cTaB OMOIEHO3a, MOTYT HOCHTh MO3UTUBHBIN (cuM6103), Hera-
THBHBIHA (AHTHOMO3) UM HelTpaJbHBIH XapaxkTep.
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MpobnemHble obnactm

Kakyio nesnb npeciiegyer uayueHue akoJoruu B obmeodpa-
30BaTEJHLHOM Kypce npeameTos?

3aueM BO BCeX IMBUJIM30BAHHBIX CTPAHAX MHpPA CO3JAIOTCH
NIpaBUTEJbCTBEHHBIE 9KOJOrHYeCKHe CTPYKTYPhl H 4eM, 110 Ba-
1IeMy MHEHMIO, OHH JOJI’KHBI PYKOBOJICTBOBATHCSA B CBOEH Aes-
TeJBHOCTH?

Kak 3nanue Guoreorpaduu ¥ LEHTPOB NPOHUCXOMKIACHHUSA
KYJbTYPHBIX PACTeHHIl MOKeT NOBJUATH Ha PA3BUTHE CeJIbCKO-
ro xossaiicTBa B Hauei crpane?

MpuknagHble acnekTbl

IIpu oprasnsanuu nNocajgokK M0 0BbIX AEPEBbEB U OBOILIHBIX
KYJbTYD, Pa3BeJleHUH KMBOTHBIX HaA JAaYHOM MJIM ODpHycajes-
HOM y4acTKe X03seBa 4acTO CTAJKHBAIOTCA ¢ npobiemMoil BEI6O-
pa HeoOXOJHMBIX COPTOB pacTeHHil M Nopok »KuBoTHLIX. Kakue
JKOJIOrHYeCKHe 3HAHUS [03BOJIAT C HAMMEHbIINMU 3aTPATAMHA
MOJIYYATh HA HeOONMbINON miomaa HaubodbIIHi ypoxkan?

3apaHua

Oﬁpa'rn're BHHMaHHe M OTMeThbTeé MHTeHCHUBHOCTH AEf{CTBHH
abuoTHYeCcKHUX (paKTOpPOB CpeAbl B I'OPOZEe M CEeJIbCKOH MEeCTHO-
CTH.

Ouenure KJIMMaTHYECKHEe OCODEHHOCTH BAIIEro MOCTOAHHO-
ro MecTa »XHUTeJIbCTBA M BJIHAHHE XO03AHCTBEHHOH JeATeJIbHO-
CTH 4YeJIOBEKA HA CTPYKTYPY THNUYHBIX OMOMOB.



lnasa

buocdepa n yenosexk.
Hoocdhepa

Yenoseuecmeo, 632Moe 6 YeA0M, CIMAHOBUMCA MOULHOIL
2eonozudeckoll cunroii. H neped num, neped ezo MbiCALHO

u mpydom, CMAHOBUMCA 0NPOC 0 nepecmpolike 6uocgepobt
[} HHme(’('ﬂ.‘l.’ csoﬁoano MbBICAAUCZO HeRodevecmaea Kaxk
edunozo yeaozo. Imo Hosoe cocmosnue Guocepot,

K KOMOPOMY Mbi, HE 3aMe4AR 3M0z0, npulaulcaemcs,

u ecmov Hoocgepa.

B. H. Bepnadexuit

CoepemerHbLU weno6ex chopmupoeancs
oxono 30—40 muic. nem Ha3adl.

C amozo epemeHU 8 360NIOUUU
Ouocghepvr cman HOBbLIL parxmop —
anmponozenHbviit. 13 amoil zaaswvt bl
y3Haeme 0 mom, KaK pa3zgumue
yenoBeuecKkozo obuecmaea ausem

Ha 280J104UI0 Ouocgepbl;

KaK CKa3bl8Aemcs X03AUCMBCHHAA
desmenbHOCMb 4eN08eKA HA COCMOAHUU
OuouenH0308 U omaOeNbHbLX U008
OpP2aHU3MO8, 8 HUX 8X00AULUX.
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TepMuH ¢HOOC(hepa» OblI mpeanoxeH B 1927 r. ¢panmys-
CKMM MaTeMaTHKoM ¥ ¢dunocodom 3. Jlepya. Noos — npeBHe-
rpeyecKkoe HazBaHHe YeJioBeYecKoro pasyma. CienoBaTesbHO,
Hooc(hepa — cpepa yesIOBEYECKOTr0 pasyma.

71 . Bo3fencTBue yernoBeka
Ha nNpupoay B npouecce
cTaHoBneHua obulecrea

[lepBas cozganHAaA YeJIOBEKOM KyJabTypa — naaeoaum (Ka-
MEHHBIH BeK) npojosikanachk npumepHo 20—30 Teic. seT; oHa
coBIAJIa ¢ AJUTEJbHBIM MEPHOJOM OJIefleHeHHA. JKOHOMHYE-
CKOI OCHOBOI JKM3HH YeJIOBeyecKoro obuiecTsa OblJIa 0X0TA HA
KPYIHBIX dXHBOTHBIX: 61aropo/iHOro u ceBepHOTo OJieHei, mep-
CTHCTOrO HOCOpora, ocjia, Jomajabk, MaMoOHTa, Typa. Ha croan-
Kax 4YeJIOBeKa KaMeHHOI'o BeKa HaXOJAT MHOTOYHMCJIeHHbIe KOC-
TH AUKHX MXUBOTHBIX — CBH/ETEJNbCTBO YCIEIIHOM OXOThI.
HuTencuBHOe HcTpebsieHNe KPYIHBIX TPAaBOAAHBIX »XHBOTHBIX
NIPHUBEJIO K CPaBHUTEJIBHO 6mc1'pomy COKpalleHn0 UX 4YHCJIeH-
HOCTH ¥ MCUE3HOBEHHIO MHOI'MX BWJA0OB. Eciin MenKHe TpaBosaj-
Hble MOI'IH BOCIIOJIHATH MOTEPH OT NpecijiefOBAHHA OXOTHHKaAM#H
BBICOKOH POMKAAEMOCTLIO, TO KPYHNHBIE JKMBOTHBIE B CHJIY 9BO-
JIIOIMOHHON HMCTOPUM OBINIM JIMIIEHBI 9TOH BO3MOMXHOCTH.
HononauTeNbHbIE TPYAHOCTH AJIA TPABOAAHBIX }KHBOTHLIX BO3-
HHKJIH BCJIeACTBHE M3MEeHEeHHA INPHPOAHLIX }"CJ'[OBHﬁ B KOHILe
najyeoJuTa.

10—12 ThIC. JieT Ha3aJ HACTYIINJIO Pe3Koe noTeljieHue, oT-
CTYIHJ JIEAHUK, Jieca pacnpocTpaHuanck B EBpomne, BeiMepsn
KPYIHBIE JXMBOTHEIEC. DTO CO3/1aJI0 HOBBIE YCJIOBUA JKN3HMU, pas-
PYIIMJIO CJOMKHBIIYIOCH 3KOHOMHMYECKYVIO Dasy deloBeuecKoro
obuiecTsa. 3aKOHYNJICA MEPHOJ €ro Pa3BUTH A, XapaKTepH30Bas-
MUHCH TOJBKO MCIOJL30BAHUEM IIHINHM, T. €. YNCTO MOTpedu-
TEJILCKUM OTHOIIEHUEM K OKPYIKalolei cpeje.

B caenyoniyio snoxy — anoxy Heosuma (HOBbIiT KAMEHHBbII
BeK) — HApPAAY ¢ 0X0TOoil (Ha jowmajab, JUKYIO 0BILY, 61aropoi-
Horo ojens, kabana, aybpa, Kosja U T. A.), peiOHOI NOBIeit
u cobuparesbcTBOM (MOJIJIIOCKH, OpeXH, fArojbl, IJOAbI) BCe
BoJsiblllee 3HaAYEeHHE TPHOOPETaeT NMPOoLEect NPOU3BOACTBA MUIIH.
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IenaioTcs nepBbie MONBITKHM OJOMAIIHMBAHMASA JKHBOTHBIX M pas-
BeJleHHu s pac'rennﬁ, 3apoxpaercda NMpPpoOU3BOACTBO KepaMHKH.
Ve 9—10 TrIC. JeT Ha3aJ CYIIeCTBOBAJH MOCeJIeHHA, CPeJH oc-
TaTKOB KOTOPBIX oﬁnapyxcnnam'r NIeHuny, A4MeHb, 4edHeBHUIY,
KOCTH JAOMAIIHHUX KMBOTHBIX — KO3, OBell, CBUHeill. B pasHbIxX
mecrax ITepenneit u Cpexgneit Asun, Kaskasa, H0:xHoit EBponsi
pPA3BMBAIOTCA 3aYATKH 3eMJIe/IeJIbUeCKOT0 ¥ CKOTOBOAYECKOI0
xoaaiicTa. [IINPOKO MCIIOJB3YETCS OTOHB U AJISI YHUUYTOMKEHH A
PACTUTENBHOCTH B YCIAOBHAX MOJACEYHOTO 3eMJIeleind, U KaK
cpeacTBO OXOThi. HaunHaeTcs ocBoeHHEe MHHEPAJBHBIX pecyp-
COB, 3apOsKAAeTCHA MeTaLIypPrus.
PocT Hacenenus, KayecTBEHHLINA CKAYOK B PA3BUTHH HAYVKH
M TEeXHUKH 3a [OCJeLHHE ABA CTOJIeTHsA, U 0CODOEHHO B HAllH
JTHU, TIPUBEJIM K TOMY, 4TO AeATEeJbHOCThL UeJ0OBeKa crana (akx-
TOPOM ILIaHeTaApHOro Maciuraba, HanpaBaAKIIeH cUIoi Jalib-
Helmei apoawouun 6uocdepnl. BosHNKIN aHTpONOIEHO3H (OT
rped. anthropos — uenosek, koinos — o6muii, o6mHOCTEL) —
CDOGU.IECTB& OpPraHM3MoOB, B KOTOPLIX YeJIOBEeK SBJIAETCH HOMH-
HHUPYIOLIUM BHAOM, & €ro AeATeJ]bHOCTL — OMNpeReAIoei co-
crossHMe Bceil cucremebl. B. M. Bepuagckuit cuuran, 4To BIUA-
HUe HAVYHOI MBICJH U YEeJOBEUYECKOro Tpy/ia obycioBuiIu nepe-
xo/ 6uocdeprl B HOBOE cOCTOAHNe — Hoocdepy (cdepy pazyma).
Ceiiuac 4ye0BEUECTBO MUCIOJIB3VeT [JIA CBOMX HYXHA Bce GoJb-
. MIVIO YaCcTh TEPPUTOPHH IJaHeTHl H Bce DOJbIINEe KOJHYEeCcTBa
MHHEepAaJbHBIX pecypcoB. PaccMOTpUM COBpeMEHHOEe COCTOAHUE
onocepsl ¥ NepPCIeKTHBLI €e PA3BUTHA.

OnopHeie ToY

1. PanHmne CTAJHH 3BOJIOUHH YeJIOBeYeCTBA XapaKTepH-
3yloTca A00bIYel NMHIM IIOCPEACTBOM OXOThbI M COOH-
paTeabCTBA.

2. B nansHeiimem Bce GoJbllee 3HAUYEeHHe NpHoOperaer
npouece MPOH3BOACTBA MHINH, CONMPOBOMKIAIOUMHCH
ray0OKHM BO3JeiCTBHEM Ha IPHPOIY.

30NPOCh! ANA NOBTOPEHWA U 33aHNS

_'-‘ 1. Kak orpasuiachk Ha OKPYyIKalolieil cpeje aeATeIbHOCTh
I1epBOOBITHOrO UesoBeKa?
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2. K xakomy nepHoay pa3BHTHA YeJIOBeYeCKoro obmecTsa
OTHOCHUTCH 3apOrKJEeHUE CeNbCKOX03AICTBEHHOTO IIPO-
usBoacTea?

3. KTo Bnepsbie BBeJI B HAYKY TEPMHH «Hoochepa»?

Hcnone3ya cioBapHbIil 3anac pybpuk «TepmumuOIOrUsA»
1 «Summary», nepeBeuTe Ha AHMNITHHCKHI A3LIK OYHKTHL « Omop-
HBIX TOUYEK».

7. 2 . MpupogHbie pecypchbi
1 UX UCNONb30OBaHue

Buosoruueckue, B TOM YMCJI€ [TUINEBbIe, peCypChl ILIAHEThI
00yCJIOBIHBAIOT BO3MOYKHOCTH JKH3HH YeJIOBeKa Ha 3eMJie, a MH-
HepaJIbHbIe U 9HepreTHYecKue CJYKAaT OCHOBOI MaTepHAJILHOTO
NPOM3BOJICTBA YeJloBeuecKoro obuiecTsa.

Cpeau DpHPOAHEIX DOTAaTCTB MJIaHETHI PA3JIMYal0T HeHCYep-
nmaemMble U HcuepraeMble pecypesl.

7.2.1. Hencyepnaembie pecypcbl

HeucuepnaeMblX NPHPOAHLIX PECYPCOB HE TAK V3K MHOTIO.
OHH nogpasje/Iil0TCAd Ha KOoCMUMYecKUe, KJaumamuyeckue H
60dHbLe, DTO IHEPIrusA COJHEYHON pagualiMd, MOPCKHX BOJIH,
Berpa. C yueToM OI'pOMHOI MacChl BO3AYIIHON X BOJHOU cpejbl
IJIAHeThl HEeHCYepPIaeMBIMH CHYHMTAKT aTMochepHBI BO3AYX H
BoAy. Beigenenue aro oTHOCHTEIbHO. Hanpumep, npecHyio Boay
VIKe MOXXHO PACCMATPHBATHL KAK pecypc McuepmaeMslii, mo-
CKOJIBKY BO MHOI'MX PErHOoHax 3eMHOTO Iapa BOGHHK OCprlﬁ Aae-
¢unuT Boabl. M0OKHO FOBOPHTH M 0 HEDABHOMEPHOCTH ee pac-
npejesyieHuA, H HEBO3ZMOXKHOCTH €€ HCIOJB30BAHHUA HM3-3a 3a-
rpA3HeHHsA. YCJOBHO CYHTAIOT M KHCJI0poA armocheps
HeHCYepnaeMbIM pecypcoM.

COB])eMEHHble VYEeHBIE-2KO0JIOI'H 110JIaraxwT, 4ToO IIPpH COBpe-
MEHHOM YPOBHE TeXHOJOrMH HMCIOJIB30BAHUA aTMoc(hepHOro
BO3/IyXa M BOABI 9TH PECYPChl MOKHO paccMaTpuBaTh KaK HeHc-
yeprnaeMble TOJbKO IIpK padpafoTKe U peajM3ally KPynHOMAac-
mTabHBIX MpOrpaMM, HanpaBJeHHBIX Ha BOCCTAHOBJIEHHE HX
Kadecrsa.
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7.2.2. Vicuepnaembie pecypcbi

Hcuepnaembie pecypehbl AeNATCA HA 80300H08AAEMbLE U He-
60300H08asiemble. K BO30DHOBISAEMBIM OTHOCATCA PACTHTE]Ib-
HBIM ¥ 3KMBOTHBIM MMp, IJIOAOPOANE IIOYB.

K HeB030O6HOBNsAEMBIM pecypcaM OTHOCATCH MOJIe3HbIE HC-
Konaemble. IX umcnonb3oBaHHe YeJOBEKOM HA4aJOCh B 3MOXY
HeonuTa. [lepBeiMH MeTaIaMi, KOTOPbIe HALILIY IPUMEHEHHe,
ObLTIH 30J10TO U Mejb. [oOBIBaThH pyAbl, coAep:Kaiine Melb,
a Takyke 0JI0BO, cepefpo, CBHHeI[ yMeJH y:Ke 3a 4 ThIC. JeT
IO H. 3.

B Hacrosamee BpeMsA 4esIOBEK BOBJIEK B cpepy cBOeil Ipo-
MBILIJIEHHOM AeATeJbHOCTH Npeodiaaailylo YacTh H3BECTHHIX
MHHepaJbHbIX pecypcos. VI3 3eMHBIX He/Jip H3BJIeKaeTcs Bce 00J1b-
e pasJIMYHbIX Py/J, KAMeHHOro yrJsa, HedQ)Tu U rasa. Hayuso-
TeXHHUUYeCKHil Iporpecc OTKPLIBaeT BCe HOBBIE 00JacTH NpHUMe-
HEHUsA YepHbIX M [BETHHIX MEeTAJIJIOB, Pas3JIM4HOrO HeMeTaJi-
JIMYECKOoro chipbs. B peaysibraTe pacimmpsercs paspadorka oexu-
HBIX Py, VBeJHuUuBaeTcsa xoburua He(pTH co AHa MopsA. B xo3sii-
CTBeHHBIN 0DOpPOT BOBJIEKAIOTCA HOBbIE TEPPUTOPHM, pacTeT
HCHOJBL30BAHHE APEBECHHB! H IPOMBICJOBBIX KUBOTHBIX. [lox-
BepraipTcsa 00paboTke 3HAYMTENBHbBIE IIJIOMIAJN CYIIH C LeJIbIo
BHIPAIIUBAHUS PACTHTEILHBIX TPOAVKTOB MUTAHUA W CO3IAHUSA
KOPMOBOi1 0a3bl U1 JKHBOTHOBOJACTBA.

B coBpeMeHHBIX YCJIOBHAX 3HAUMTEJILHAA YACTh MMOBEPXHO-
cTH 3eMJIM pacraxaHa WM NpeacTasiseT coboil MOJIHOCTbIO MITH
YACTUYHO OKYJbTYPEHHBIe macTOuia AJd AOMAIIHHUX KHBOT-
HBIX. PasBuTHe NpoMBIIIJIEHHOCTH M CEJIbCKOI0 XO3AHCTBA 10-
TpefoBasio GoAbIINX NJIOMIA/el JAJA CTPOUTENLCTBA I'OPOJOB,
MMPOMBIIJIEHHBIX PeANPHATHI, pa3paboTKy MoJIe3HBIX HCKOITae-
MBIX, COOpPY’KeHus KoMmMyHuKkanuii. Takum obpasom, K HacToA-
1eMy BpeMeHH uesioBeKoM npeobpasoBano okoxo 20% cymiu.

3HaunTeNbHBIE MJIOIIAAN MOBEPXHOCTH CYIIH HCKJIOYEHBI
M3 XO3AINCTBEHHOI JeATeIbHOCTH UYeJIOBeKa BCJIeACTBHEe HAKOII-
JIEHUA HA Hell MPOMBIIIJIEHHBIX OTXOMOB U HEBO3MOMKHOCTH
HCIOJIL30BAHHM A pailoHOB, I'/le BejleTcs paszpadoTka ¥ J00bI4a 1mo-
JIe3HBIX McKomaeMbix. Ha nmpuieramouiux reppuTopHsx cosaa-
IOTCA OTBAJbl, Kapbepbl, TEPPHKOHBI — 3€MJIAHBIE KOHYCHI,
NpoBaJibHble BOPOHKH, BO3HHKAIOUIME HA MecTaX NyCTOT IOJ
semJieid,
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M3 umciia BOCHOJIHAEMbBIX NPUPOAHBIX PecypcoB DOJIbIIYIO
POJIb B 3KM3HM YeJIOBEKA HI'PAeT Jiec, HMelOlHil HeEMaJIoBaXKHoe
3HAYeHMe KakK reorpapuueckmii u aKoJioruyeckKuii pakrop. Jleca
NpeA0TEPALAKT 3PO3H IO MOYBHI, 3a/1ePKUBAIOT NOBEPXHOCTHBIE
BOJbl, T. €. CJIYJKAT BJArOHAKOMHUTENAMH, CHOCOOCTBYIOT MOA-
JIePXKAHUI0 YPOBHA PPYHTOBBIX BOJA. B jiecax o6uTaiT 3KUBOT-
Hble, NIPeJACTABJIAIOINE MAaTePHAJbHYIO H 9CTETHYECKYIO I€H-
HOCTD JIJIi UeJIOBEKAa: KOIBITHBIE, [IYIIHbIe 3BePHU U Apyras Audb.
B namei crpane Jseca sanumalT oxkoso 30% Bceit ee cymu
M ABJAIOTCSH OJHMM H3 OCHOBHBIX MIPHPOAHBIX GOraTcTB.

HecmoTps Ha AUTENBHYIO HCTOPHIO KYJIBTYPHOTO 3eMJejie-
JIMA, AUKAA NPHPOJAA IMPOAOJIKAET CHYKHUThH JJIA YeJIOBEeKa Cy-
H[ECTBEHHBIM MCTOUHUKOM NPOAYKTOB NHTaHusA. B mepByio oue-
pellb CloZla OTHOCHUTCS PbIOOJIOBCTBO. B pasHbIX cTpaHax MHpa
B De/IKOBOM panuoHe yesoBexka psiba cocraBiaser or 17 go 83%.
W3 puibbl, KpoMe TOro, NOJY4awT BUTAMMHBI, KODMOBYIO MYKY
JJISl CKOTa, MaJIolleHHEIe copTa pel0 nepepabaTeIiBalOT HA YVA00-
penne auasA noseit. OcHoBHas A0aa peIbHBIX GoraTcTB (OKOJIO
90% ) cocpeporouena B mopsx. [Ipu arom okosio 90% Bcero yJio-
BA NPUXOAUTCH HA MATEPUKOBBIHN HIeNb( — Ha npubpeHbIe BO-
Abl, ry6uHO0IH 10 200 M, KOTOpLIE COCTABJIAKT BCEro JHIIL 8%
Bceit ntomaan Muposoro okeana. HacenennoceTs ocTaJlbHOM aK-
BaTopun MHPOBOro OKeaHa ropasao HU¥Ke ¥ COOTBETCTBEHHO BhI-
‘1€ TPYAHOCTH JioBa. BasKHEIT 00bEKT MOPCKOr0 NpPOMBICIa —
BOJAHBIE MJIeKonuTawiue. [lobbiua KUTOB coCTaABIAET HECKOJIb-
KO JIeCATKOB ThicAY ocodeil B rog. KUTHI M acToHOrMe cay:xkart
MCTOMHUKOM M#ACA, JKHpPa, HEKOTOPbIE BUALI J00bIBAIOT pajaun
IIKYDP ¢ IPOYHBIM M KPACHBBIM MEX0M. 3HaUeHHe JHKHX pacre-
HMIl ¥ dKMBOTHBIX JJIA YeJIOBEKa He MCUEePHbIBAeTCHA MX MHHIIe-
BOI1 1HeHHOCTBIO. [logaBiadioinee DOJBIINHCTBO HX HEOOXOAHMMBbI
Kak 00si3aTesibHbIe KOMIIOHEHThI OM011eH0308, 0e3 HUX IOHATHE
«IpUpPOJa» IPOCTO YTpauMBaeT cBOe 3HaueHHe. Pacrenus,
HAalpUMep JIeKapCTBeHHBIE, NMPHHOCAT 4YeJOBEKY OI[YTHMYIO
nonnay. JIuKopacTyiimue BUALI 0 CUX [TOP ABAAIOTCA HCXOHHBIM
MaTepHasoM s ceneknuu. Cpeam AMKHX JKMBOTHBIX €CTh
BH/Ibl, IEPCIIEKTUBHLIE AJs OAOMALLIHNBAHUS.

Taxknm obpasom, YeJ0BeYeCTBO HHTEHCHBHO NOTPedasAeT Kak
JKMBBIE, TAK W MHHepaJbHbIE IPHPOAHBIe pecypckl. OgHakKo Ta-
KO MCIOJb30BAHUE OKPYIKAKINEH cpellbl UMeeT CBOM OTPHIla-
TeJIbHbIE IOCJIeICTBHA.
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OnopHble TOYKK

@ 1. BHOJIOTHYECKHE H MHHEpAJbHBLIE pecypchl IJIAHETHI
ONIpefedalOT CaMy BO3MOYKHOCTH CYIIECTBOBAHHA 4e-
JOBeYecTBa.

2. BOABIIHHCTBO NPHPOJAHBIX pECYPCOB ABJAIOTCA B
OoapLIel MM MeHBIIEH CTelNleHH HCYepHaeMbIMH JIH-
00 3a cYeT KOHEYHOCTH 3aIacoB, JHOO BCJeACTBHE
npeodjgagaHHsA CKOPOCTH MCIOJb30BAaHHA HaJ Bpeme-
HEeM BOCIPOH3BEJIeHHA.

Bonpocel ans nosToOpeHna 1 3a0aHNA

% 1. OxapakTrepuayiiTe HeHcueplIaeMble IPUPOAHLIE pecyp-
’ Chbl.
2. PacckakuTe, KaK YeJIOBEK HCIIOJIL3YET HEHCUepIlaeMble
pecypchl.
3. Uro Takoe HcuepnaeMeie IPHPOAHEIE PeCYpPChI?
4. Kaxue pecypchl Ha3bIBAIOT BO30OHOBIsIEeMBIMHA ?
5. Kakue pecypchl OTHOCATCS K HEBO30OHOBJIAEMBLIM?

Hcnonways crnoBapHelii 3anac pyOpuk «TepMHHOIOrHA»
H «Summary», nepepeiuTe Ha AHIVIHNCKHH ASLIK MYHKTHL «Omop-
HBIX TOYEK».

7 . 3 . MocnepcTrBus X0O39MCTBEHHON
AedATesibHOCTK 4YefloBeKa
ans Oprmammeﬁ cpeabl
B cooTBeTCTBHH ¢ NJIOTHOCTBHIO HaceJIeHUSA MEeHAeTCA U cTe-
IIeHb BO3JIeMICTBHUA UeJIOBeKa Ha OKpykawmyio cpeay. Oxaako
IIPpH COBPEMEHHOM YPOBHE Pa3BHUTHUA NPOM3BOAUTENBHBIX CHI
fleATeJbHOCTh UeJIOBeUYecKoro obiiecrsa ckasslBaeTcd Ha OHO-
cepe B mesiom.
B aTom u nocnexyoomux naparpagax 6yxer nokasaHo, K de-
MY IPHBOJMT IPOU3BOJACTBEHHAA AeATEeJbHOCTE YeJIOBeKa U KakK
MpexoTBPATHTL HJIH JIMKBHAHPOBATE €€ OTPHIlaTeJbHbIe IOCJIeN-
CTBUA.
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7.3.1. 3arpazHexune Bo3gyxa

B nmponecce cBoeil eATEeJILHOCTH Y€JIOBEK 3arps3HsaeT BO3-
AymHylo cpeay. Haja ropogaMn 1 npoMbIIIJIeHHEIMY paifoHAMH
B aTMoc(epe Bo3pacTaeT KOHIEHTPALMSA ra3oB, KOTOpPLIe 00bIY-
HO B CeJIbCKON MEeCTHOCTH COJep;KaTcd B O4eHb HeDONbIIUX KO-
JIHYEecTBaX HMJIH COBCEM OTCYTCTBYIOT. 3arpsAsHeHHBIH BO3AYX
BpefieH JJisi 310poBba. KpoMe Toro, BpeHble rasel, COEAUHAACH
¢ armMocepHON BJaroii ¥ BeIMagad B BUJe KHUCIBIX AOMKJIeEi,
VXYAIIAIOT KAYeCTBO MOYBLI ¥ CHUIKAIOT YPOXKail.

OcHOBHEIE NPHYHHEI 3aTPA3HEHAA aTMoc(epsbl — CIKUraHHue
NPHPOAHOTO TOIJIMBA H METAJIIyprudecKkoe NpoH3BoACTBO. Ec-
au B XIX u B Hauane XX B. mocTynaioiiue B OKPYIKaIOIIYIO
cpeay NPOAYKTHI CrOPAHHUA YIJIA U JKMAKOI'0 TOILJINBA IIOYTH I10JI-
HOCTBIO AaCCUMHMJIMPOBAJIUCH DACTHTEJIBHOCTEIO BEMJIH, TO B Ha-
cTodllee BpeMsdA cOAepKaHMe BPEJHLIX IPOAYKTOB CrOpaHHA
HEeVKJIOHHO Boapactaer. M3 meueii, TONOK, BBIXJIOONHBIX TPpyD
aBToMoOHIel B BO3AYX monajaeT MEeJbli PAJ 3arpA3HAIOIINX
BemgecTB. Cpei HUX BBIZEIAETCHA CEPHUCTBIN AHTHAPUJA — A0-
BHTbII ra3, JJerko paCTBOPUMBI B BOJE.

KoHnenTpauusa cepEACTOTO rada B aTMocdepe 0coGeHHO BbI-
COKa B OKPECTHOCTAX MeJelIaBMJIbHEIX 3aBOA0B. OH BhI3bIBAET
paspyuieHHe XJIOpo(HIIa, HeJlOPAa3BHTHE NELILIEBBIX 3€peH,
3acelxaHue M oTnajanue gucrbes Xxsou. Yacrs SO, okucasercs
‘0 CePHOro aHruApuAa. PacTBOPEI CEPHUCTOM U CEPHOM KHCIIOT,
BBINAZAA C JOMKAAMH HA HOBEPXHOCTh 3eMJIN, IPHYHHAIOT Bpek
JKMBRIM OpraHM3MaM, paspymalor 3faaud. [lousa npuobperaer
KHCJIVIO PeaKkIuio, U3 Hee BRIMBIBAETCA Nepertoi (rymyc) — op-
raHuvecKoe BellleCcTBO, cojeprKalilee BCe KOMIOHEHTbI, He00X0-
AWMBIe IS pa3BUTHA pactenuii. Kpome Toro, B Hell cHHIKaeTCA
KOJIMUECTBO COJiei KaJblUdA, MAUHHUS, Kaaus. B KMCABIX moy-
BaX YMEHBIIAETCA U YMCJIO OOMTAIOIIMX B HUX BU/0B 3 XHBOTHBIX,
3aMejIJIeHa CKOPOCTh pas3siolKeHHdA omaja. Bee aTo coszaer He-
61aronpUATHBIE YCIOBHSA AJIA POCTA PACTEHUN.

Kaskabrit roJ B peayabrare C3KHMaHUA TOILIMBA B aTMOC(hepy
nocrynaior musiapast rous CO,. Ilonosuna auokcmzaa yrie-
poja, 00pa3yolerocs Npu cropaHuy HCKOIaeMoro TOIJINBA, 110-
rJIOI@aeTcA OKeaHOM M 3eJIeHbIMHM PacTeHMAMH, [IOJIOBHHA OCTA-
ercs B Bozayxe. Cogepsxanue CO, B aTMoc(epe NOCTeNEHHO BO3-
pacraer u 3a nocaeguue 100 ner ysenmuuinoch Gojiee ueM Ha
10% . CO, npenATcTBYeT TEIMJIOBOMY H3JIYUEHHIO B KOCMUYECKOoe
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NPOCTPAHCTBO, CO3/IaBasd TAK HASBIBAEMBIH NAPHUKO8bLIL Ip-
@erxm. Uamenenue coneprkanusa CO, B armochepe B 3HAUNTEB-
HOH Mepe BIHAET HA KJIUMAT 3eMJIH.

IIpomMbInIeHHBIE HPEANPUAATHA U ABTOMOOMIIN CIIyKAaT IpH-
YHHOH NOCTYIJIEHHA B aTMoc(epy MHOTMX AJOBHTHIX COEJHHE-
HUH — OKHCJIOB 830Ta, OKCHAA yIJIepoja, COeANHEHHI CBHHIA
(ka)kablii aBTOMODMJIL BhIJEJIsAET 3a rog 1 Kr CBUHIIA), pa3jind-
HBIX YIJIEBOJOPOAOB — alleTHJIeHa, 3THJIEHA, MeTaHa, IPoIaHa,
ToJyosa, OeH3anupeHa W Ap. BMecTe ¢ KameJlbKaMH BOALI OHH
0o0pasyoT ALOBUTHIH TyMaH — CMOr', HAHOCAIIHH BpeJx opra-
HHU3MY 4eJjiOBeKa M PpacTHUTeJIbHOCTH I'OpoOJIOB. }KH}IKI‘IE H TBEpP-
Jble YaCcTHUIL! (IILIJIE), B3BEIIEHHBIE B BO3JYX€E, VMEHBIIAKOT KO-
JIMYECTBO COJHEYHOM pajualyy, JOCTHUralolleil IOBepXHOCTH
3emun. Tak, B 6oabLINX ropojax CoJIHeUYHAdA pajualus yMeHb-
maercsa Ha 15% , yaprpaduoseroBoe nanyuenne — Ha 30% (a B
3UMHHE MeCAllbl OHO MOXeT COBCeM HC‘IEGHYTL).

7.3.2. 3arpsazHeHue npecHsIX BOA

MacmTabbl MCIOJMB30BAHUA BOJHBIX pecypcoB ObICTPO yBe-
JUYHUBAIOTCSA. DTO CBA3aHO C POCTOM HACEJIEHUA M VJIYVUIIeHHeM
CAHNTAPHO-THI'MEeHHYEeCKHUX YCJIOBHM JXHU3HH 4YeJIOBEKAa, pa3sBH-
THEM IIPOMBIILJIEHHOCTH M opoiiaeMoro semienenus. Cyrounoe
norpebaeHne BOJABI HA X03AHCTBEHHO-OBITOBEIE HYKIBI B CeJlb-
'CKO¥M MeCTHOCTH cocTtaBjaser 50 g Ha OIHOT'O 4YeJIOBEeKa, B I'opo-
jpax — 150 1.

OrpoMHOE KOJHYECTBO BOJbI MCIIOJB3YETCA B NPOMBIIIIEH-
Hoctu. Ha BeimiaBky 1 T crann Heooxoaumo 200 m® Bogsl, a1l T
Hukens — 4000 m®. Ha npoussoacrso 1 T 6ymaru Tpebyercsa
100 m®, Ha narorosienue 1 T cHHTEeTHUYECKOrO BoJokHa ot 2500
a0 5000 m*® Bogel. IIpoMeiniieHHOCTS morjongaer 85% Bceil Bo-
Jibl, PACXO/JYEeMOii B roposiax, OCTaBJIAA HA X03AHCTBEeHHO-OBITO-
Bbie 1eJin 0KoJio 15%.

Eme 6onbine Boabl HEOOXOAUMO s opolneHus. B Teuenue
roja Ha 1 ra moJuBHEIX 3eMesb yxoaur 12—14 m® Boxsl. B Ha-
1Ieii cTpaHe exKeroiHo Ha opoleHue pacxojayercs bosee 150 km?,
B TO BpeM# KaK Ha BCe APYIHe HY:KALI — oKoJo 50 kM? Boawl.

ITocrosinHOe yBeJnueHHe BogonoTpelleHNs HA IJIAHeTe Be-
JIeT K OMAcCHOCTH «BOJHOTrO rojioja», 4To obycJiOBIHBaeT Heob-
XOAHMMOCTh pa3paboTKH MepONPHUATHHI II0 PAllMOHAJILHOMY HC-
MOJIb30BAHUIO BOJHBIX PECypCoB.
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Kpome BEICOKOro YpOBHSA Pacxo/ia HEXBATKa BOJLI BbI3bIBA-
eTCA ee pacTYyIIHM 3arpA3HeHHeM BcJleicTBHe cOpoca B peKkH
OTXO0/0B NPOMBIILJIEHHOrO ¥ 0CO0EHHO XMMHYECKOT0 IIPOM3BOJ-
CTBa H KOMMYHAJIbHBIX CTOYHBIX BOJ. BaKTepnam,noe 3arpsaa-
HEeHHe U SJOBHUTHIe XMMHYeCKHe BelecTBa (Hanpumep, GheHoJ)
IPUBOASAT K OMEpPTBEHHIO BOJ0oeMOB. BpexHble mocieicTBUs
HMeeT TaAK:Ke MOJIeBOM CIIJIaB Jieca 10 peKaM, KOTODKII 4acTo co-
npoBoXkaaercs satopamu. IIpu anurensHOM npeGEIBAHMH Ape-
BECHHBI B BOJle OHA TepAeT JeJIOBble Ka4YecTBa, A BEIMbIBaeMble
M3 Hee BellecTBA I'yOHUTeJILHO AeMCTBYIOT HA pPhIO.

B pekn 1 o3epa moCTynaiT ¥ BEIMbBIBAEMbIe U3 IMOYBHI IOMK-
OSIMHM MHHepaJbHble yoOpeHusi — HUTPATHl U hocdarsl, KOTO-
pbie B GOJIBIINX KOHIEHTPALMAX CIIOCOOHBI PE3KO UBMEHAThH BH-
JIOBOM COCTAB BOJOEMOB, 4 TaK¥Ke pasjnyHble 2doxumuKamst —
[eCTHLM/bI, UCIIOJIb3YeMbIe B CeJIbCKOM XO03AMCcTRe AJis1 60pBOLI
C HaceKOMbIMH-BpeaAuTenamHu. 1A aspobHBIX opraiuamos, 0bu-
TAIOIUX B IPECHBIX BOJAAX, HEOJATONPUATHEIM (PAKTOPOM CJIY-
JKHT ¥ cOpoc MpeAnpUATHAMHE TEIUILIX BOJA. B Tenuoi Bojge Ku-
CJIOPOJ| IIJIOXO PACTBOPAETCA M ero Ae(UIIUT MOKeT IPUBOAUTH
MHOTHE OPraHu3Mel K rubesn.

7.3.3. 3arpsazHenune MupoBoro okeaHa

3HAYHTEJLHOMY 3arpA3HEHHIO MOABEPraloTcsa BOABLI MOPe
¥ okeaHoB. C peyHBIM CTOKOM, & TAK)KE OT MOPCKOr'0 TPAHCIIOPTA
B MOpA moCTynaioT DOJie3BHeTBOPHLIE OTXO/Abl, He(TEeNPOAYKTHI,
COJIM TSHIYKeJIBIX MeTaJlJIOB, AJ0BUTHIE OPraHNYecKHe coeJuHe-
HHUA, B TOM YHCJe NecTHNHNAbl. 3arpA3HeHNe MOpeil U OKeaHOB
nocTHraeT TaKMX maciiTaGoB, YTO B pAME CIYUYAEB BBLLIOBJIEH-
Hble PbIObI M MOJIJIIOCKM OKAa3bIBAIOTCH HENPUTOAHBIMHU JJIA
ynorpednenusa B numy. T oGHapy:KeH gaxke B opranuame
NMHEIBMHOB, OOHTAIOIINX B AHTApKTHJE.

7.3.4. AHTponoreHHble U3MEeHeHUs NOoYBbI

ITnomoposHbIi cli0il HOUBLI (hopMUPYETCA OUeHb J0Jro. B To
Je BpeMs eKerojlH0 BMecTe ¢ YypoyKaeM M3 MOYBBI H3bIMAIOTCHA
JecATKH MHJLJIMOHOB TOHH a3ora, Kaaus, ¢ocdopa — riaBHBIX
KOMIIOHEHTOB nuTaHuA pacreduit. OCHOBHOI (haKkTOp NIOAOPO-
AHA MOYBBI — NeperHou (rymyc) colepkHUTcA B UepHO3emMax
B KOJIHUeCTBe MeHee 5% OT Macchkl maxoTHOro cjos. Ha GegabIx
nouBax nepersos euie Menbure. [Ipu OoTCyTCTBHH NONOJHEHUSA
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MOYB COeJMHEHUAMH A30Ta ero 3amac MOXKeT OBITP H3Pacxojo-
BaH 3a 50—100 ser. 9TOro He NPOUCXOAHUT, NOCKOJBKY KYJb-
TYPHOE 3eMJieflesIHe MpeyCMaTpUBaeT BHECEHHe B NIOUBY opra-
HUYEeCKUX U HeOpPraHWYecKuX (MUHepasbHbIX) yaobperuii.

BrecenHble B NOYBY a30THEIE yI00PEeHHA NCIIOJIB3YIOTCS pac-
TeruamMu Ha 40—50% . Ocransras yacrs (oxono 20% ) Bocera-
HaBJHMBAETCA MHKPOOPIraHM3MaMH [0 ra3000pa3HbIX BEIIECTB —
N,, N,O u yneryuusaerca B arMoc(epy MJIH BBIMBIBaeTCH M3
noussl. Takum obpaszoM, MHHepasibHbBIE A30THEIE YA0DpeHUA He
obsaza0T ANMUTeNbHBIM JeCTBHEM, H IIOATOMY HX HPHXOAHTCH
BHOCHTH exXerofHo. IIpu HegocTaToOYHOM BHECEHHH OpraHuue-
CKUX M HEOPraHW4eCcKHX yAoOpeHHH IIoYBa MCTOLIAETCH M YPO-
san najgaoT. HebnaronpusiTHeIle H3MEHEHUsI B IOYBE HACTYIIA-
10T M B peayJibTaTe HelpaBMJbHBIX ¢ceBOOOOPOTOB, T. €. €3KEeroj-
HOTO [OoceBa OAHMX M TeX XKe KYJbTYp, HapuMep Kapropeins.
Bruaiodenue e B ceBoobopoTsl 6060BbIX KyJabTyp oboraiaer
nouBy asoroM. IToceBnl KJIeBepa M JIOLEPHBI 3a CUET CBA3LIBA-
Hus N, cumbuoTnyeckuMu KIyGeHbKOBBIMU GaKkTepusaMu 1o-
3BOJIAIOT 3ajep:xaTh B mouse xo 300 kr azora Ha 1 ra. CeBoobo-
POTHI HeOOXOAUMEI ¥ s GOPBLOEI ¢ pACTHTENbHOAAHBIMY YepPBi-
MM — HeMaToAaMH, KOTOpPhIe 3HAYHTEJNHbHO CHHIKAIOT YPOKaii.
Hanpumep, JyKOBHYHO-4Y€CHOYHAS HEMAaTOAA MOKeT CHM3HMTh
yposxkait nyka Ha 50% .

K uncny aHTpOonoreHHbIX H3MeHEHHM I IIOYBBI OTHOCHTCH 2PO-
3us (oT nar. erosio — pasbefieEne). Jpo3UA MpeJCcTaABIAET CO-
00if paspylieEre ¥ CHOC IIOYBEHHOI'0 MOKPOBA ITOTOKAMHM BOJbI
uan Berpom. IIInpoko pacnpocrpanesa m HamboJiee paspylin-
TeJbHA BOAHAA 9po3uA. OHA BOBHMKAET Ha CKJIOHAX M Pa3BHBA-
eTcs P HenpaBHJIbHOM oOpaboTke 3emyin. BmecTe ¢ TanbiMu 1
A0 AeBbIMH BOOAMH C nonen EeX¥KeroJlHo YHOCATCHA B PEKH U MODA
MHMJIJIMOHBI TOHH MOYBBI. ECJIH pasMbIBY HHUTO He NPENATCTBY-
eT, MeJIKHe IPOMOMHEI IIpeBpamanTca B 6osiee raybokue u, Ha-
KoHell, B opparu. Ha wore eBponeicKoii 4acTH CTPaAHBLI OBPAT'H
3aHUMAIOT GoNbIINEe TEPPUTOPHH, YMEHLIIAS IOJIE3HYIO ILJIO-
maabL oopadbaTbiBaeMbIX 3eMelb.

BerpoBas 3poaus HanboJiee CHJIBHO NPOABISAETCH B IOMKHBIX
crenHbIX obnacTAX Hamel crpadsl. OHA BO3HHKAaeT B paifoHax
¢ cyXxoii o0Ha>xeHHOI1 IOYBOIi, ¢ U3PEeXKEeHHBIM PACTHTEJIbHbIM
NOKpoBOM. UpeaMepHEIil BbINIAC CKOTA B CTENAX MU IMOJYIVCThI-
HAX crocoGCTBYeT BETPOBOI 9p03MH U OLICTPOMY paspylueHHIo
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TPaBAHOI0 MOKpoBa. JJ1s BOCCTAHOBJIEHHUS CJIOA ITOYBBI TOJIIIH-
HOif 1 cM B ecTecTBeHHBIX ycioBHAX Tpebyerca 250—300 ser.
CresoBaTe/IbHO, NblJIbHLIE OYPH TPHUHOCAT HEBOCIOJHHUMEIE H0-
TepH MJIOJOPOAHOTO CIOSA MMOYBHI.

SHAYHTEJIbHbIC TEPPHTOPHH €O ¢()OPMHUPOBAHHBIMH I1OYBA-
MH U3BIMAIOTCH U3 CeJIbCKOX03AHCTBEHHOT0 000poTa BeJIeIcTBHE
OTKpPBITOro crnocoba paspaboTkyu moJie3HbBIX MCKOIAEMBbIX, 3aJie-
raomux Ha HeboablIoi rayduHe. OTKPBITEIA cnocod 10bbIYn
JelieB, Tak Kak ua3baBiAeT OT COOPYIKEHHA HOPOTOCTOANIHX
LIAXT M CJOXKHOH CHCTEeMbl KOMMYHHKAIIHN, a TaKyKe MOBLIIIa-
er OesonacHOCTh. BEIpBITHIE rIy00KHe KaApbephl ¥ OTBAJIBI TPYH-
Ta paspylualT He TOJBKO 3eMJIH, ToJJexaline paspaboTke, HO
H OKPYIKalolUe TePPUTOPHH, IIPHA 9TOM HapyllaeTrcsa I'mApoJio-
rHYECKHI PesKHM MECTHOCTH, 3arpA3HAIOTCA BOAbI, IOYBA M aT-
Mocdepa, CHHIKAETCHA YPO¥Kall CeJIbCKOX03AUCTBeHHBIX KYJb-
Typ. B paiioHax noaszemMHo# M00bIMM NOJE3HBIX HCKONMAEMBIX
dopMupyeTcs NPOBAJLHO-TePPHKOHOBBII THII MECTHOCTH. JTH
aBe ocobeHHOCTH penbeda TeCHO CBA3AHBI JAPYT ¢ APYroM: Npo-
BaJIbl 00pasyloTcsa B pe3yJibTaTe BO3HUKHOBEHHS NYCTOT IOJ
3eMHOIl IOBEPXHOCTBIO, & MeppuKoHb. — B TeX MecTax, rje
CKJaAbIBaeTCA nycras nopoga. TeppuKOHBI (3eMJIAHBIC KOHYCHI)
BO3HMKAIOT HE TOJIbKO BOKPYT LIAXT, HO M OK0JIO 3aBOJOB, 3JIEK-
TPOCTAHIME U APYIUMX NPOMBINLUIEHHBIX npeanpusaTuit. Ouu 3a-
HMUMAaT MHOTO MeCTa, CHJIbHO IBUIAT [IPH BeTpe, a MHOTHE H3
HUX NPOAOJMKAKIT TJeTh BHYTPH, BhIJENAA e[KUH IBIM ¥ CEPHH-
CTHIN raas.

7.3.5. BnusHue yenoBeka Ha pacTUTENbHLINA
N XUBOTHbIA MUP

BoagelicTBusA yesloBeKa HA SKHBYIO IPUPOJAY CKJIAAbIBAIOTCAH
U3 NPAMO20 BAUAHUA W KOCBEHH020 U3MEHEHUA NPUPOIHOU
cpedovr. OpHa 13 (JOPM NPAMOTO BO3AEHCTBUA HA PACTEHHUA U JKH-
BOTHBIX — pyOKa Jeca.

Bri0opouHble U caHUTapHBIe PYOKH, peryjJupyiomue cocTaB
M Ka4yecTBO Jieca ¥ HeoOXOoAHUMBIe /1A yAAJeHUA NOBPeXKAeHHbIX
M O0JILHBIX JEpPeBbeB, CYIECTBEHHO He BJIMAKT Ha BUAOBOM CO-
cTaB JecHbIX OMoneHosos. [Ipyroe neso — crnomHeas BeIpyOKa
ApeBocTosA. OKasaBIIMCh BHE3AIHO B YCJIOBUAX OTKPBITOrO Me-
cTo0OUTAHMUSA, PACTEHUSA HHIKHUX SIDYCOB Jieca UCIIBITHIBAIOT He-
OmaronpuATHOE BIMAHHE NPAMOro COJHEYHOTO H3JNyYeHHUHA.
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Y TeHen0OUBBIX pACTEHHII TPABAHHMCTOrO M KYCTAPHHUYKOBOI'O
APYCOB paspyuiaerca XJopoduul, yraeTaeTcsa pocT, HEKOTOphIe
BBl ucuesalor. Ha MecTax BhIpYOOK IOCEJNAIOTCA CBETOJNHO0H-
Bhie PACTEHHs, YCTOHUYNBEIE K [TOBBIIIIEHHOH TeMIiepaType u He-
pocraTky Baaru. MeHsercsi H JKMBOTHBIN MHD: BHJLI, CBA3aH-
HBIE C APEBOCTOEM, HCUEe3aI0T HJIM MUIPDHPYIOT B JIpYTHe MecTa.

OumyTuMoe BO3/eliCTBHE HA COCTOAHHE PACTHTEJNBLHOrO IO-
KpOBa OKa3blBaeT MaccoBOe IOoceleHHe JIECOB OTAbIXAINHMH
U TypHcTaMH. B aTHX caydasx BpefHOe BIMAHHE 3aKJIIOYaeT-
CA B BHITANTHIBAHUM, VIUJIOTHEHUM IOYBLI U ee 3arpA3HeHHH.
YnioTHeHHe NMOYBBI YIPHETAST KOPHEBBIe CHCTEMbI M ITPUBOAUT
K 3aCBIXQHHIO JPEBECHBIX pacTeHHil. BelTanTeiBaHHe TPaB Ha-
pyLIaeT CyliecTBeHHBIe 3Talbl KPYroBOPOTa BemiecTs, obpexas
JepeBbs Ha YacTHYHOE rojoxanue. IIpamMoe BiIuAHME YeJOBEeKa
Ha JXUBOTHBIH MHD 3aKJiiouaeTcs B ucTpelGJieHuN BHJOB, Ipej-
CTABIAAIUX [JIA HEro NUIIeByl0 WJIH APYryil MaTepHaJlbHYIO
M0JIL3Y.

Cunraercs, uro ¢ 1600 r. yenosexom 6s110 HcTpebnaeHo 60-
Jee 160 Bugoe ¥ noaBuAoB NTHUIL 1 He MeHee 100 BuOB MIIEeKO-
OUTAIUX. B JIMHHOM CHHMCKe MCUE3HYBIIMX BHUJOB 3HAYUT-
cA TYp — AMKHIT OBIK, JKMBIIHI Ha TeppuTOpHH Beeil EBponbl.
B XVIII B. Obia ucrpebseHa onMcaHHAsA PYCCKHMM HaTypaJiH-
crom I'. B. Crennepom Mopckas Koposa (cTesljiepoBa KOpoBa) —
. BOAHOEe MJIEKOIIMTAaloIee, OTHOCAIeecA K OTPALY CHDEHOBBIX.
Hemuorum GoJiee cta JietT Ha3aj ucyesJsa AMKas Jolajb TapnaH,
oburasmasn Ha ore Poccun. MHOrne BUJbI }KHBOTHBIX HAXOAAT-
cs Ha I'PaHW BRIMHMPAHMA WM COXPAHHJINCH TOJNBKO B 3aI0BeJ-
Hukax. Takosa cyasba OM30HOB, JeCATKAMH MHJIJIMOHOB Hace-
aasmux npepun CesepHoit AMepukn, u 3y0poB, Npex/jie mHupo-
KO pacnpocTpaHeHHbIX B jJecax Esponsi. Ha [lansaem Bocroke
MOYTH MOJHOCTBI0 HCTPed/eH NATHHUCTBIN OJIeHb. Y CHJIEHHBIH
npoMbices KATOOGpa3HbIX MPUBEJ HA I'PaHb VHUYTOXKEHHA He-
CKOJILKO BH/IOB KHTOB: CEpOro, rpeHJaHACKoOro, roJyooro.

Ha umnciieHHOCTH KHBOTHBIX OKasblBaeT BJIHAHHE M XO03ii-
CTBEHHAA AeATEJbHOCTh YeJI0OBeKa, He CBA3AHHAA C IPOMBICIOM.
Pe3ko cokpaTHiack YHCJIEHHOCTh YCCYPHIICKOr0 THIpa. 9TO Mpo-
HM30ILJI0 B Pe3yJdbTATe OCBOEHHs TEPPHUTOPHI B npegeiax ero
apeaJjia M coKpalueHus Kopmosoii 6asel. B Tuxom okeane exe-
rofiHo norubaeT HeCKOJbKO JAECATKOB ThICAY JeJb(hHUHOB: B Ie-
puoja JoBa PBIOBI OHH NOMAAAIOT B CETH M He MOIYT M3 HHUX
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BeiOpaThca. Enje HejaBHO, 10 NPUHATHA PhI0AKAMH CIIEIHAIE-
HBIX Mep, YHUCJO0 NMorudarmimux B ceTAX Aedb(PUHOB JOCTUTrAIO
coTeH ThicAY. Ha MOPCKHMX MJEKOIMTAIOIMX O4YeHb Hebiaro-
NPUAATHOE AeHCTBUE OKa3biBAeT 3arpsA3HeHHe Boibl. B Takmx
caydaax oxasbiBaeTcAa Heah(PeKTHBHBIM 3anpeTrT HA OTJIOB JKH-
BOTHEIX. Hanpumep, mociie 3anpemeHHs OTJiOBa AeNb()HHOB
B HepHOM Mope MX YHCJIEHHOCTb He BoccTaHaBiauBaercs. [Ipu-
YMHA 3aKJIOUYAETCHA B TOM, UTO B YepHoe Mope ¢ peuHOil BOJOI
¥ yepeas nposuskl 13 CpeAn3eMHOTO MOPA MOCTYIIAET MHOTO AJ0-
BUTHIX BelLIEeCTB. DTH BellleCTBA 0COOEHHO BpPeAHBLI IJIA JeTeHbI-
e enb(MHHOB, BLICOKAS CMEPTHOCTh KOTOPBIX ¥ NPENnATCTBY-
€T POCTY IIOTOJIOBbA 9THX KHTOODPA3HBIX.

HcuesHoBeHMe cpaBHUTENILHO HEOOJBIIOrO YHCIa BUJOB HKH-
BOTHBIX H PACTeHUII MOKeT II0OKA3aThbCA HE OYeHb CYIIECTBEH-
HEIM. OIHAKO IJIaBHAS [IeHHOCTh JKUBYIINX HEIHE BHIOB 3aKJIIO-
YaeTcsa He B MX XO03AlcCTBeHHOM 3HadeHuu. Kaskapiid Buj 3a-
HHMAaeT onpegejeHHOe MecTO B OHOILleHO3e, B LlenNu NHUTAHHA,
M 3aMEHHUTEH ero He MoKeT HHKTo. McuesHoBeHHe TOTO WX MHO-
ro BUJA BejleT K YMEeHbINeHHUIO YCTOMYUBOCTH DHoneH030B. Eie
BajkHee TO, YTO KaXkKAbIH BHJA 00JaiaeT YVHUKAJNBHBIMH, IIPUCY-
MMM TOJBKO €My CBOHCTBaAMH. ¥ TpaTa reHOB, ONpPeaeA0IMuX
3TH CBOMCTBA M OTOOpPAaHHBLIX B XOJe AJHTEJLHOH 3BOJIIOIHH,
JULIAET YeJ0BEKA BO3MOMHOCTH B OyAyIIEeM BOCHONB30BATHCH
MMM IS CBOMX NPAKTHYECKHUX LeJieil (HanpuMep, AJS CeJieK-
IHAK).

7.3.6. PagunoaktusHoe 3arpasHeHue Guochepsi

IIpoGiema pagMoOaKTHBHOrO 3arpsasHeHus ouocdeps BO3-
HUKJa B 1945 r. nocJie B3apeiBa aTOMHBIX 60M0, cOpOIIeHHELIX Ha
ANOHCKHKe ropoja Xupocumy u Haracaxku. McnelTaHuA siiepHO-
ro opys;kusi, npouspoaumsie g0 1962 r. B armocdepe, BBI3BAIH
rnobasibHOE pajgMOAKTHBHOE 3arpssHeHue. [Ipm B3pbIiBe aTOM-
HBIX O0oMO BO3HHMKaeT O4YeHb CHJIbHOE MOHH3UDYIOIlEe H3Jy-
yeHue, pajHoaKTHBHBLIe YACTHILI pacceuBaloTcA Ha Dosibiine
paccTofAHUA, 3aparkas IMOYBY, BOJOEMBI, yKUBBIC OPraHU3MBbI.
Muorue paguoak THBHBIE U30TONBI UMEIOT JJIUTEIbLHBII Iepuo
rnoJiypacnaja, ocTaBasch ONACHBIMHM B TeUYE€HHE BCEro BPeMEeHH
CBOEro CylLlecTBOBaAHMA.

Bece aTH M30TONBI BKIAKYAKOTCA B KPYTOBOPOT BeIleCTRB, MO-
NajialoT B 3KMBBIE OPraHU3MBI H OKA3BIBAIOT I'yOUTEeIbHOE JAeiiCcT-
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BUe Ha KJeTKH. OueHs onaceH cmporyuii-90 BeJIeACTBHE CBOEH
0aM30cTH K Kanbiuo. Hakannueasack B KOCTAX CKeJieTa, OH CJIy-
JKHMT MOCTOAHHBIM MCTOUHMKOM 00GJiyueHus oprasnuama. Paauo-
aKkTUBHEI yesuir ('*'Cs) cxojeH ¢ KajiueM, er0 MHOTO B MbIII-
nax nopakeHHBIX »KHBOTHHIX. MccieioBaHus MOKasaIu, 4TO B
OpraHu3Me 3CKUMOCOB AJISCKH, NIUTAIOLINXCS MACOM CeBEPHBIX
OJIeHEeH, B 3HAYNTEJIbHBIX KOJHYeCTBaX COAepPKUTCA e3nit-137.

¥ ucneiTanmii sgepHOro opyxkus (a Tem 6oJee NpH UCHONE-
30BAHMH ATOI'0 OPYKHS B BOEHHBIX LIeJIfAX) eCTh elle OJHa OT-
punarenbHas cropoHa. Ilpu agepHoM B3peiBe obpasyeTcs rpo-
MajlHoe KOJHYeCTBO MEeJIKOIl MbLJIK, KOTOpas A0JTr0 AepPHKHUTCA
B aTMocdepe u NoMIoaeT 3Ha4uTeJbHYIO YaCTh COJIHEYHOI pa-
AHAIHHA., PacueTsl oTeuyecTBeHHBIX VUeHbIX, NOATBEDHAAEHHBIE
VUEHBIMH PA3HBLIX CTPAH MHpA, MOKA3LIBAIOT, YTO AaXKe IPH Or-
PaHM4YeHHOM, JIOKaJbHOM IPMMeHeHHU S AAePHOro opyxkus obpa-
30BaBIIAACA NbLIb OyIeT 3a/iepKUBaTh DOJBINYIO YACTH COJIHEY-
HOro uanyuenusa. Hacrynur aiauresbHoe noxoJioganue (sdepras
3uma), Koropoe Heu3OeKHO NMpPUBEIET K rubesin BCero sKMBOro
Ha 3em.Je.

B nHacrosiiee BpeMsA NpakTHYECKH J100asa TeppUTOPHUA MJia-
HeThl 0T APKTHKH 10 AHTAPpKTHAbLI IIOJBep»KeHa MHOroobpas-
HBIM &HTPOIOreHHbIM BAMAHMAM. OueHb cepbe3HbIN XapakTep
npuodpesn NnocjaeACTBUA PaspylleHus MPUPOJAHBIX ODMOIEHO30B
U 3arpA3HeHus OKpy:Kawlreil cpeasl. Bes 6uocepa HaxoguTes
nona Bce bosee VCHJIMBAWOIIMMCH JlaBJIeHUEeM JIeATeJIbHOCTH 4e-
JIOBEKa, MO9TOMY aKTyaJIbHOIl 3ajaveil CTAHOBATCA NPHPOAO-
OXpaHUTeJIbHbEIEe MEPONPHATHSA.

OnopHLIe TOHKW

@ 1. C pa3BuTHEM NMPOMBINLIECHHOrO MPOH3BONACTBA BO3/IeH-
CTBHE YeJI0BeKa Ha NPHPOAY Pe3K0 YCHJIHJIOCS.
2. KonrmuecTBO 0TX0/10B, BO3HHKAIOIHX B Pe3yJbTaTe X0-
3AMCTBEHHOM /JIesiITeJIbHOCTH YeJIOBeYecKoro oduiecrTsa,
BO MHOTO pa3 NpPeBBIIIAET TO, KOTOPOE€ MOKeT OBITh
ecTecTBeHHbIM 00pa30M YTHJIM3HPOBAHO B OHocdepe.
3. Huskasn ypoxaWHOCTH CeJbCKOXO3AHCTBEHHBIX KYJb-
TYP AesaeT He0OXO0AHMBIM pacmMpenne odbpadaTriBae-
MBIX ILIOIAJIeH, UTO HeraTHBHO CKAa3bIBAETCSH HA IIPH-
pone B uejaom.
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BOHDOCbl nong rnosTopeHnd 1M 3adaHunA

1. Yro aBasercs NPHYHHOM M KAKOBLI NOCJEACTBHA 3a-
rps3HeHusa aT™Mochepsi?

2. KakoBbEI IPHYHHEI BO3MOKHOT'0 BOSHUKHOBEHHA ¢BOJ-
HOr'0 roJioZia» B pAje paioHOB mupa?

3. K yemy npuBOAUT 3arpAsHeHne Bog MuUpoBoro okeaHa?

4. Kak ckaselBaeTCa X03AHCTBeHHAA AeATENLHOCTDh YeJlo-
BEKAa HA CTPYKTYDE M IJIOJOPOAUMN MOYBKI?

5. KakoBo npsAMoe BIMSAHHE YeJOBeKa HA PACTHTEJbLHBIH
M MUBOTHBIN Mup 3emiun?

Hcenonwaya caoBapHBIE 3anac pyopuk «TepMuHOIOTHA»
¥ «Summary», nepesBeuTe Ha AHMIMIHCKHH A3bIK NYHKTH «Onop-
HBIX TOYEK» .

7 . 4 . OxpaHa npupopbi
M nepcneKkTuBbl pauvoHanbHoro
rMpUupoaoNoNnb3oBaHUs

B HamM JHM DOTPEOHTENHLCKOE OTHOLIEHHE K IPHPOJe, Ha'hb-
ATHE ee pecypcoB 0e3 ocylIecTBIEHUA Mep 10 MX BOCCTAHOBJIE-
HHUIO yXoAaaT B npouwioe. [IpobieMa panMoHaIbHOTO HCIOJIb30-
BaHUA IPUPOAHBIX PECYPCOB, OXPAaHA IPUPOALI OT T'YOUTENEHBIX
NOCJIE/ICTBMH X03AHCTBEeHHOH IeATEJIhHOCTH YeJI0BeKa npHobpe-
JIA OTPOMHOE rocyiapcTBeHHOe 3HAUeHHe.

He byner npeyBesndeHneM CKasaTh, YTO OXpaHa cpeabl 06u-
TaHUA JIOAeill — Jeso Bcero denoBedecTBa. OXpaHa MPHPOIBI
M panuoHaJIbHOE IPUPOAOII0JIbL30BaHHe — IpobjieMa KOMILJIeKC-
Hasd, ¥ ee pelIeHue 3aBHCHT KaK OT MOCJIe0BaTeJIbHOTO OCYIIeCT-
BJIEHMA IOCYZlaPCTBEHHBIX MEPONPHUATHI, HAIIPABJIEHHBIX Ha cle-
pesKeHue 3KOCHCTEeM, TAK M OT PACIIMPEHUA HAy4YHBIX 3HAHWH,
KOTOphIe o0IIecTBy, AJifg cOGCTBEHHOro Giaronoaydus, peHTa-
DeJIbHO ¥ BHITOJJHO (DUHAHCHDOBATS.

3neck OYAYT pAacCMOTPEHBI JINIIB HEKOTOPbIe IIPUMEpBI, I0-
Ka3bIBAIOIHe HAIIPABJIEHHOCTh U 3(h()eK TUBHOCTE IPHPOZ00X pa-
HHTEJbHBIX Mep.

Jlns BpeAiHBIX BelleCTB B aTMoc(epe 3aKOHOAATEIBHO yCTa-
HOBJIEHBI npedenbio donycmumbie KOHUEHMPAYUL, He BbI3bI-
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BAIONIMeE Y YeJIOBEKA OLYTHMBIX nocJjezcTBuii. C mensio npegoT-
BpalleHUs 3arpsAsHeHus aTrMmocdepbl pazpaboTaHbl MepONPHA-
THA, ofecneunBaOIie MPaBHILHOE CKUTaHHUe TOILIMBA, mepe-
X0/l Ha rasuUInpoBaHHOE IEHTPaJIbHOe OTOIJIEHNe, YCTaHOB-
KY Ha IPOMBIIIJICHHBIX IPEANTPHATHAX OUYHCTHBIX COOPYKEHHI.
IToMumo npepoxpaHeHUS BO3AYXa OT 3arpsA3HEHUs, OYHCTHEIE
COOPY3HEHNA M03BOJIAIOT 9KOHOMHUTH ChIPb€ ¥ BO3BPAIlATh B IIPO-
H3BOACTBO MHOI'Me IleHHbIe NPOAYKTHI. Hanpumep, yiaaBiuBa-
HHE cepbl M3 BhIAEJAIIIUXCH I'a30B JaeT BO3MOXXHOCThH yBe-
JHYUTH BHIMYCK CEPHOI KHUCJIOTHI, VJIABJIHUBAHUE IleMeHTa che-
peraeT MpOAYKI[HIO, PABHYIO MPOM3BOANTEIbHOCTHA HECKOIBKHX
3aBozoB. Ha ajioMHHHMEBBLIX 3aBOAAaX YCTAHOBKA (HJILTPOB Ha
Tpybax npejorspaimaer BeiGpoc B armocgepy (ropa. ITomumo
CTPOMTEJBLCTBA OYNCTHBIX COOPYKEHHUH BeyTcA MONCKH TEXHO-
JIOTHH, IPH KOoTOpoil ofpasoBaHue oTxoA0B Obl0 ObI CBeAEHO
K MHHHMYMY. 9TOM 3Ke LeJIH CAYIKHUT YJIYUIlIeHue KOHCTPYKI[HH
aBTOMOOMIIEH, TIePexXo/l Ha JAPYrHe BU/Ibl TOIJIHUBA (CHHUIKEeHHBIH
ras, aTHJOBBIH CIIMPT), OPH CKUTMAaHUM KOTOporo obpasyercs
MeHblle BpeAHbIX BelnecTB. PazpabarTeiBaroTca aBTOMOOHIH
C DJIEKTPHYECKHMM JABHraTesIeM JJIA NepeABUIKeHHUA B Ipejeaax
ropozsa. Bosbinoe 3HaYeHHe MMeeT NpaBHJIbHAA NJAHHPOBKA
rOpoJOB ¥ 3eJieHble HacaXxjeHus. JlepeBbs OYMINAIOT BO3AYX OT
B3BEIIEHHBIX B HEM *XHUJKHUX H TBEePAbIX yacTH1, (aspoaoJieil), no-
rJIOIIaT BpeAHbIe rasbl. Hanpumep, cepHHCTBIH ras Xopoimo
MOrJIOUIAETCHA TOIOJIEeM, JIMIOH, KJIEeHOM, KOHCKHMM KAIITAHOM;
deHOJBI — CHPEHBbIO, LIEJKOBHIEH, 6Y3UHOM.

BriTOBBIE 1 IPOMBIIIIEHHBIE CTOYHBIE BOJbI IOJABEPraloTCH
MeXaHuYecKoi, (PU3HKO-XUMHUYecKoi 1 Gnosornyeckoit obpa-
ODorke. Buonoruyeckas O4YHMCTKA 3aKJIO4YaeTcs B pas3pylleHHH
PACTBOPEHHBIX OPraHHYECKHX BEIleCTB MHKPOOPTaHH3MAaMH.
Bopa nponyckaercs uepes cnenuajbHble pe3epByapsl, cogepiKa-
[IHe TAK Ha3blBaeMblH AKTHBHBIH HJI, B KOTOPLIH BXOAAT MHK-
POOPraHU3Mbl, OKHCIAIONIHE (DeHOJbI, }KUPHBIE KHCJIOTHI, CITHD-
TBI, YIJIEBOLOPO/LI, He(PThL U T. .

OuHCcTKa CTOMHBIX BOJA He pelnaeT BceX npobdisem. [Toaromy
Bce DoJIbIIe IPeANPHATHI HePeXoANT Ha HOBYIO TEXHOJOITHI0 —
BaAMKHYTBIH LMKJ, IPH KOTOPOM OYMIIEHHAS BOAA BHOBb MOC-
TYIaeT B MPOM3BOACTBO. HoBBIe TEXHOJOrHYeCKHe IIPOIECcCHI
IMO3BOJIAIOT B AECATKH pa3d COKPATUTH KOJHUYECTBO BOALI, HEOD-
XOAUMOE JJIA IPOMBIIIJIEHHBIX 1eJIei.
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OxpaHa HeJp 3aKJOYaeTCH IPeXKJAe Bcero B nmpeAoTBpalle-
HHH HEIMPOM3BOAUTEJbHBIX 3aTPAT OPraHUYeCKHUX ¥ MUHEpasb-
HBIX PECypCcOB ¥ KOMIUIEKCHOM MX HMcroJb3oBaaun. Hanpumep,
MHOI'0 KAME@HHOT0 YIJif TepAeTcA NP NOA3eMHBIX IToXkapax, ro-
plouHii ras cropaer B (pakenax Ha HedTenpomeiciaax. Paspabor-
Ka TeXHOJIOrHHM KOMILJIEKCHOI'O M3BJIeYeHUA MEeTaJLJIOB U3 PYJ I0-
3BOJIAET MOJIY4YaTh AOIOJHHUTEJbHO TAKHE LeHHbIe dJeMeHThl,
Kak TUTaH, ko0aJpeT, BoJb(hpaM, MoJubeH U ap.

JlnsA mOBBIIIEHHA NPOAYKTHBHOCTH CEJIbCKOIo X03AlcTBa
rpoMajHoe 3HaUueHne HMeeT NIpaBUJIbHAA arpoTeXHUKA U OcyLIe-
CTBJIEHHME CIeIHAJbHBIX MEepPOoOnpuATHi mo oxpaHe noussl. Ha-
npuMmep, doprba ¢ opparaMy ycClelrHo BeJeTca NyTeM NoCaaKH
pacTeHuii — JepeBbeB, KYCTAPHUKOB, Tpas. PacTeHus saruia-
I0T IOYBBLI OT CMbIBA M YMEHBIIAIOT CKOPOCTH TEUYEHHUA BOALI.
OKyJNbTYpHBaHHE OBPATOR HO3BOJIAET HCIIOJIb30BATEH HX B X03Ii-
crBeHHBIX Henax. Iloces 3aBeseHHOM M3 AMepHKH aMopdsl,
HMeIeil MOIIHVI0O KOPHEeBYIO CHCTEMY, He TOJLKO 3()(heKTHB-
HO NpPEeJOTBpAaIlaeT CMBIB IOYBLI: caMO pacTeHue gaet 606w,
MMeIOIHe BEICOKYIO KOPMOBYIO IIeHHOCTE, PasHooOpasue moca-
JOK M IOCEBOB 110 OBpary crnocodcTsyeT 00pasoBaHUI CTOMKHX
ouoneHo30B. B 3apocaax mocenATCA NTHILI, YTO UMEET HeMa-
JIOBAYKHOE 3HAUYeHWe AJsA 00phOBl ¢ BpeAUTENAMH. 3allUTHLIE
JIECOHACAKAEHNA B CTENAX NPENATCTBYIOT BOJHOM MU BEeTPOBOI
BpO3UH Toeil.

Passurue 6monoruuyeckux MerooB 60pbObl ¢ BpeAUTEIAMHI
MO3BOJISIET PE3KO COKPATUTHL UCITOJIB30BAHUE B CEJILCKOM X035ii-
cTBe necTHOMA0OB. B Hacrosilee BpeMsa B OXpaHe HYKJAAKOTCA
2000 Bumos pacrenuii, 236 BuaoB MuekonuTawnx, 287 BUI0B
nrun. MexAyHAPOAHBIM CO30M OXPaHBI IPHPOALI YUPeXKAeHa
crnenuanbHas KpacHasa KHHra, B KOTopoil coobujaoTca cBeje-
HuA 00 HCUe3aINX BHAAX U Jal0TCH PEKOMEeHJAIHH 110 UX CO-
XpaHeHu0. MHOrMe BU/bI JKMBOTHBIX, HAXOAAIINECHA O YIrpo-
300 MCYE3HOBEHHA, ceifyac BOCCTAHOBHJIM CBOI YHCJEHHOCTD.
910 OTHOCHUTCA K JIOCIO, caiiraky, OeJioil namie, rare.

CoxpaHeHHIO }KHMBOTHOI'O M PACTHTEJILHOTO MHpPa crocoder-
ByeT OpraHM3alluda 3aMoBeJHUKOB U 3akasHuKoB. ITomumo ox-
pPaHbl PeAKNUX M HCUYE3ANHX BHIOB 3alOBeJJHUKH cayxaT ba-
301 V1A OAOMAIIHHBAHHA JUKHX }KUBOTHBIX, 00J1aJAI0IUX I[eH-
HBIMH XO035iCTBEHHBIMH CBOMCTBAMH. 3al0BeJHUKH ABIAKTCA
TaKkiKe MEeHTPAMH I10 PACCeJeHHI0 KHBOTHBIX, MCUE3HYBILINX
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B JAHHOM MECTHOCTH, IIOMOraioT 000ramnjeHnio MeCcTHOR (payHBbI.
B Poccuu yeneniHo npuKHIach ceBepoaMepHKaHCKasa oHAaTpa,
Jfaomasn meHHbli MeX. B cypoOBBIX YCJIOBHAX ADKTHKH Pa3MHO-
sKaercs oBnebnik, 3aBesenHblil ua Kanaasl u Anscku. Bocera-
HOBJIEHA YHCJEHHOCTh G0OPOB, IMOUYTH MCUYE3HYBIIMX B HalleH
cTpaHe B Ha4aJie BeKa.

IlogobHbIe TpuMepbl MHOroYncJeHHBI. OHM NOKAa3bIBAIOT,
uTo OepeskHOe OTHOLIEHHEe K IPHPOJAe, OCHOBAHHOE Ha ITy00KuX
3HAHUAX OMOJIOrMH pacTeHHH H JKMBOTHBIX, HE TOJBKO COXpa-
HAET ee, HO U [laeT 3HAUNTEJILHBI 9KOHOMHAYeCcKHI 3 deKT.

Summary

_& One of the global problems of mankind is a problem of
interrelations with biosphere. Since the time of appear-
ance, human beings affect natural world more and more
actively. However, nobody has learned yet how to pre-
vent negative consequences of our influence on bio-
sphere, and our power is often only an illusion. Almost
all the time our activities coincide with changes in sta-
bility of biosphere, in transformation of energy flow
in ecosystems, and in restructuring of genetic infor-
mation, transferred from one generation to another.

@ 1. MeponpusaTHa MO OXpaHe NMPHPOABI JOJKHBEI HOCHTH
He OnaroTBOpHTeNbHBINH, a 00s3aTeJBHBINH XapakTep,
TaK KaK OT COCTOAHHSA OKPY’/KalOmiei cpeabl 3aBHCHT
caMo CyL[eCcTBOBAHHME JKHM3HH Ha 3emue.
2. [IpupomooxpanuTedbHble MEPONPHATHA MOTYT OBITH
ath(eKTHBHBIMH TOJBKO B TOM CJy4ae, ecJIH OHH OCHO-
BBIBAIOTCH HA rIy0OKHMX OMOJIOTMYECKHX 3HAHMSIX.

Ronpock! NN NOBRTODEHWA U 3anaHus

OUNPOCDI LU

;ﬁ‘ 1. ITosTopuTe npeabIAVLIIMiI naparpad 1 chopMyaupyiire,
g 3aueM U mouemy HeoOxoamMEI GepeXkHOe OTHOIIEeHMe
K IpHpOJie U ee OXpaHa.
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2. B ueM 3HaYeHHe PAIMOHAJIBHOIO HAYYHO 060CHOBAHHO-
ro NpUpOAOTIOIb30BAHMA JJIsI COXPaHeHus MHoroobpa-
3HA JKHBOTHOI'O M PACTHTEJLHOTIO MUpa?

HUcnonwaysa cioBapHbIii 3amac pyOpuk «TepMuHOIOrHA»
# «Summary», nepepeUTe Ha AHMIUIUCKHN A3BIK NYHKTbI «Onop-
HBIX TOUEK».

fepMUHONOrUA

D Kaxaomy TepMuUHy, YKa3aHHOMY B JIEBOH KOJIOHKE,
: noabepuTe COOTBETCTBYIOIlEe €My ONpejesieHue,
IpUBEJIeHHOE B NPABOH KOJOHKE HA PYCCKOM M aHr-
JIMACKOM A3bIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. AHTpOnOreHHbIH A. Cucrema Hay4HOODOCHOBAHHBIX METOJIOB
taxTop MCIOJIL30BAHUA IPHPOAHBIX PECYPCOB.
Anthropogenic A system of scientifically substituted
factor methods for exploitation of natural

. resourses.

2. AnTpononenos B. KoMnuiekcHas qucuuniauHa,
Anthropocenosis paspabaTsiBaOIasa 00IIHe TPHHIIHITED

H MeTOJibl COXPAHEHHA H BOCCTAHOBJIEHHA
NPHPOJAHBIX DECYPCOB.

A complex discipline, that is working out
of the main principles of preservation
and restoration of natural resourses.

3. Ilpupononoiabso- B. Pecypcsl, CKOPOCTL HCHOJIB30BAHUSA
BaHKHe KOTOPBIX YeJIOBEKOM BO MHOTIO Pa3

The use of natural NpeBLIIAeT TeMIbI HX 06pasoBaHMUA.
resources Resources, which formation rate is much

lower that the rate of their exploitation
by people.
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4. OxpaHa npUPOABI
Environmental
protection

I'. Jeiicrytomuii B npupoge haxkrop,
00VCJIOBJIEHHBIH eATeJbHOCTBIO YeJIOBeKA.
Environmental factor, determined by the
human activity.

5. Ilpuponnsie

pecypcsi
Natural resources

JI. UCKyCCTBEHHO CO3IaHHOE YeJIOBEKOM
c006I11eCTBO KUBBIX OPraHN3MOB
(arpoueHnos).

Artificial man-made community of living
organisms (agrocoenosis).

6. HeBocnmonuHuMbIe
pecypcsl
Irrestorable
resources

E. IIpupoanbie 00beKTHI H ABJIEHHA,
HCIIOJIb3yeMBble UJIH NOTeHIHAJIbHO
MPUTOJ(HBIE [JIsi NPAMOro norpebiaeHuns
YEJIOBEKOM.

Natural objects and phenomenons, which
are used or can be used for direct human
needs.

Bonpock! ania obcyXpeHus

[ 2 Kakum o0paszom sKUBbIe OPraHN3Mbl BIHWAOT Ha
=1 riobajibHbIe KPYIOBOPOTHI BEIeCcTB B npupojae?

B uem, no BanieMy MHEHH1I0, 3aKJHOYAIOTCA BpeJHbIe
MOCJIe/ICTBUA PACIINPEHNA CEJIbCKOX03AHCTBEHHOTO
PON3BOJACTBA JUis OuoueHo30B 1 Ouocepsl B eiom?

0630p M3y4yeHHOro matepmana rnasbl 7

OCHOBHbIE MONOXEHUS

WuTencuBHOe ucerpebieHue APEBHUM UYEJOBEKOM KPYHHBIX
TPABOSAAHBIX JXMBOTHBIX IIPUBEJIO K CPDABHUTEJBHO OBICTPOMY CO-
KPAIeHHUIO UX YHCJICHHOCTH MU HCUE3HOBEHHIO MHOTUX BHJOB.

B anmoxy HeonuTa HapAAY ¢ 0XOTOM, pbIOHOI JOBJIEH U coOn-
paTeJbCTBOM Bee Dosiblllee 3HaYeHHe npuodperaer npoiece npo-
M3BOACTBA MHIIH.
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Pocr HaceseHHs, Ka4eCTBeHHBIM CKAYOK B PDa3BHTHH HAy-
KH M TeXHMKH 3a IOCJeJHHe ABA CTOJIETHA NPHUBEJH K TOMY,
YTO AesITeNbHOCTL 4YeJIOBEKAa craja (haKkTopoM IJIaHEeTapHOro
macmtaba, HanpaBasAOIe CHION AaJbHe el aBoonuu 61o-
chepsl.

3HauMTeNbHbIE [JIOIMAAN [MOBEPXHOCTH CYIIHM HCKJIIOYEeHbI
H3 X03ANCTBEHHOMH JeATeJbHOCTH YeJOBEKA BCJEJACTBHE HAKOI-
JIeHUA HA Hell NMPOMBIIIJEHHBIX OTXOXOB M HeBO3MOJKHOCTH
HCOONb30BAHUA PailOHOB, rjie BejgercA padpaborka u 1o06br4a no-
JIE3HBIX MCKOMAEMBIX.

Buosornyeckue 1 MUHepaJbHBIE PECYPCHI IJIAHETHI ONpese-
JIAIOT CAMY BO3MOXKHOCTE CYII[€CTBOBAHMSA UeJIOBeYeCTBa.

BoabmuHCTBO NIPUPOAHBIX PECYPCOB ABIAIOTCA B Oonbiiei
HJIH MEHbLIIEH CTeleHH HcUYepnaeMbIMHU JIHO0 3a cYeT KOHeYHO-
CTH 3a1acoB, J1u00 BesegcTeHe npeobafiaHua CKOPOCTH UCI0JIb-
30BaHUA HAJ] BDEMEHEeM BOCIIPOM3BEJeHHA.

JIJist BOCCTAHOBJIGHUSA CJIOA IOYBLI TOJII{HHOMK 1 ¢M B ecTecT-
BeHHBIX ycaoBuax tpebyerca 250—300 ner.

MHorue paguoakTHBHEIE H30TONBI UMEIOT JJIATENbHBIH 1e-
pHOJ IOJIypacHajia, oCTaBasich OMACHBIMU B TeUeHUE BCEro Bpe-
MEHH CBOEro cyuiecTBoBaHus. M30TONLI BKIKYAIOTCA B KPYro-
BOPOT BeLeCTB, MONAJAIOT B ¥KUBbIe OPraHM3MbI M OKA3bIBAIOT
rybuTenbHOe AEMCTBHE HAa KJIEeTKH.

IIpobaema pauMOHAJIBHOIO MCIOJIb30BAHUA IPUPOAHBIX pe-
CYPCOB, OXPaHAa NPUPOJBI OT I'yOUTENTBHBIX TOCIEACTBUI X035 -
CTBEHHOI [1eATEeJILHOCTH 4YeJIOBeKa NpHobpesin OrpoMHOE rocy-
JapcTBeHHOE 3HAUYEHHE.

MeponpHATHA M0 OXPaHe NPHPOALI A0JKHBEI HOCHTD He O11a-
rOTBOPHTENbHBIN, a obA3aTeNbHBIH XapakTep, TAK KakK OT CO-
CTOAHHUA OKDPYIKalIeil cpejibl 3aBUCHT caMO CYIIleCTBOBaHHEe
JKM3HU Ha 3eMmJe.

IIpupogooxpaHUTEeIbHBIE MEPONIPUATHA MOIYT ObITh 3(hdex-
THBHBEIMM TOJILKO B TOM CJiy4ae, ecJid OHH OCHOBBIBAIOTCA Ha
rayboKkux 6HMOJOrMYecKNX 3HAHMAX.

MNpobnemHbie obnactn

Kaxwne BHABI KDYIHBIX JKMBOTHBIX, & TAK e IeJibie coobiie-
CTBA JXUBBIX OPraHM3MOB HAXOAATCH I10J YIpO30H HCYEe3HOBE-
Hua? [IpeiioxKuTe BO3MOMXKHEIE MePhI 110 HX COXPaHEeHHIO.
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R KaKHM OTpHIOATEeJbHBIM 3KOJOIHYEeCKHM OOCJIEeACTBHAM
NPHUBOJHUT COOPYXeHHe HA pPeKax KacKaja IHpo3JIeKTpPOCTaH-
U U 3aperyJupoBaHUe CTOKA BOAKI?

MNpuknagHble acnekTbl

HO‘IEMY NOBBIIIIEHHE ypoxcaﬁﬂoc'rn CeJIbCKOXO03AMCTBeHHBIX
KYJIbTYP OPEANOYTHTEIbHEE, YeM pacIIHpeHHe obpabaTniBae-
MBIX TLJIOI[afei?

Kakue akolornuecKkHe HOCJeACTBHA NIPeACTaABIAIOT KpyIle-
HHUsA He()TEeHANIUBHBIX CYAOB?

3agaHus

Hon’ropn’re MAaTepHallbl I'IABbI H OﬁOCHyﬁTE MIoJIOXKeHHe 0
TOM, YTO HA COBPEMEHHOM 3Tane pasBuTHA OHochepbl OHA ABJIA-
eTcsa chepoil pazyma — Hoochepoii.
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BUOHUKaA

IMTmuya — deiicmeywwiuit no MamemamuiecKomy 3aKony
uHcmpymenm, cdeaams KOmopwiii 6 weA08€eYecKkoil aaacmu
€O 8cemu €20 JBUNECHUAMU...

Jleonapdo da Bunxu

C nHe3anamamHbLX 6pemMeH MbLCILb
yesoe8exa uckana omeem Ha 60nNpoc:
Mmodcem au wenosex docmuib mozo e,
yezo docmuzaa Husas npupooa?
Cmoxcem nu on, Hanpumep, remamsb,
Kaxk nmuya, uru niaéams nod 60doil,
Kakx poviba? Chavana wenogerx moz
MoabKo meumambsb 06 3mom, HO 6CKOpe
u3obpemamenu HAYQAAU NPUMEHAMb
0CO0EHHOCTU OP2AHU3AUUU IHCUBLLX
0p2aHU3MO8 8 C80UX KOHCMPYKUUSLX.
B amoii 2nase 6vl no3narxomumecs

C HEeKOmopbiMU MAKUMU NPpUMEPaAMU.
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YenoBek npeacTaBiseT cO00il BBICIIYIO CTYIEHb PA3BUTHA
JKHBOM NPHPOABI He MOTOMY, YTO €r0 YyBCTBUTEJbHBIE HJIH pa-
0oumne OpraHbl ¥ CHCTEMBI JIYYIIE, YeM Y 2KHBOTHBIX. MHOrouHc-
JIeHHBIE IPUMEPHI YOeKAa10T B TOM, YTO Y MHOTHX JKUBOTHBIX Ta
MJIM MHAS CHCTeMa SKU3HeAeATEeJLHOCTH BO MHOrO pPa3 COBEp-
mieHHeil, ueM y denoBeka. I[IpuBeieM JINIIIbL HEKOTOPBIE U3 HUX.

Jlyuymue crioprcMeHbI-0eryHbI Ha KOPOTKHE QMCTAHIIUY pas-
BUBaWT cKkopocTh 40—42 km/u. B Mupe »XKUBOTHBIX B 2—3 pa-
3a OeicTpee GeraioT renapi, cTpayc M HEKOTOpbie Apyrue. Bosee
TOr0, OTHOCHUTEJbHAA CKOPOCTh INEepeBUMKEeHUA U PacCTOAHHE,
Ha KOTOPOe MOTYT IlepeMeNiaThCA KNBOTHEIE, elle pasuTesibHee
OTJIMYAIOTCA OT eCTeCTBEHHBIX BO3MOXKHocTel uenoBeka. Koan-
YecTBO ABHMIYKEHHMH, KOTOpPOe 4YeJjloBeK CHocOoDeH COBEepIIUThH 3a
1 ¢, cocrasnser makcumym 10—12 (k npumepy, NOCTYKUBAHH A
IajbIEeM II0 CTOJIY), & 4aCTOTAa B3MAaXOB KpPhLJIa Y OOBIKHOBEHHOI
nuesbl — 250—300 B cekyHAY.

[IpenmyImecTBO YesI0BEKA 3aKJIIOYaeTCA B YHUKAJIBHOH CIIO-
coOHOCTH MO3ra K MBIIIJIEHHIO W CIIOCOOHOCTH K 0BIIecTBeHHO-
MY TPYAY.

B cBoeii npakKTHYECKO# JAeATeIEHOCTH YeJI0OBEK MCIOJb3yeT
B KauecTBe MOoJeJieH IJIsi KOHCTPYHUPOBAHUSA COOPYKEHHH U Me-
XaHU3MOB HauboJiee yjauHble NPUCIIOCO0JIEHU S JKUBBIX OPraHu3-
MOB K cpefie uX oduranusa. B Hamle BpeMs MOSABUIIOCH CAMOCTOS-

' TeJIbHOE HaIpaBJjieHHWe B HayKe U TeXHHKe, IeJIb KOTOPOro —
HCIIOJIL30BATH GMOIOrMuecKe 3HAHUA JJIS PellIeHUs UH¥KeHep-
HBIX 3aZa4 ¥ PasBHTHS TeXHHKH. OTO HamnpaBJieHHMe ObLIO Ha-
3BaHO Ouonuroil (OT rped. cioBa bion — suelKa KU3HHA).

Kpyr BonmpocoB, KOTOpbIE HCIOJL3yeT OMOHUKA, JOBOJBHO
ofImMpeH ¥ NPOAOJIXKAeT pacmIupAThesa. s Toro uTobsl momuy-
YUTH O HUX TPE/[CTABIEHHE, JIYYIIEe BCEI0 PACCMOTPETh HECKOJIb-
KO [IPHMEpOoB.

B 1889 r. B Ilapuike o npoexkTy nHxkeHepa H{. Jiidens 6b1-
Jia COOPYeHa TPeXCOTMETPOBAas MeTAJJINYecKas aKypHas ba-
Hsl, CTABIIAN BIOCJELCTBUHN CBOEOOPABHBIM CUMBOJIOM CTOJHILHI
PpaHuun. 3Ta KOHCTPYKIUA — APKHUNA NPHUMepP eAUHCTBA 3aKO0-
Ha (P)OPMHPOBAHUA €CTECTBEHHBIX M UCKYCCTBEHHBIX CTPYKTYP.
YueHble 0DHAPYIKHUIIH, UYTO CHIOBEIE JIUHHH B KOHCTPYKIHUAX
GalIHA ¥ B KOCTAX NTHIL ¥ MJIEKOMUTAIIIHUX PaclpenessiioTcs
o4yeHb cX0iHO (puc. 8.1), X0Ta NpH cO3TaHUU DAITHU MHIKEHep
He NOJIL30BAJICHA MHUBBIMH MOJACJISIMH.
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Jlerkaa M Xpynkas KocCTh,
crocobHAaA BeIEPKATH DONb-
[I¥e Harpy3KH, CTaja npeaMe-
TOM TIPUCTAJBHOTO M3YUEHH
V4eHBIX ¥ apXHTEeKTOpoB. Bece-  Puc. 8.1.

CTOPOHHE Hccliefya Tpybuarele [Ipodorvubiit paspes kocmu
KOCTH TIO3BOHOUHBIX ¥ CKejer- “PuPa. Buympennue pacnopxu
pacnoaoxdenb. nowmu max e,
Hele o0pasoBaHmsA 0ecnosBO-  wuy nepexaadumnsi
HOYHBIX ¥HUBOTHBIX (MOJ’[J’I[OC- 68 MemaiaunecKoi gepme mocma
KOB) KaK KOMILJIEKC PAacCIIOJIO-
JKeHHBIX B IpPOCTPAHCTBE ONOPHBIX JJIEMEHTOB, M3BECTHBIN
MaTeMaTHK ¥ KOHCTPYKTOp Jle-Pekose ycTaHOBHI, YTO IIPOY-
HOCTH 3THUX OMOJIOrMUYECKHMX KOHCTPYKIHI obyciioBNeHA cOOT-
BETCTBYIOII[MM pacrojioKeHHeM B HUX oOpaMJIeHHBIX OTBep-
CTHI, COEIHHAEMBIX pa3JnuHbIM 00pazoM. Ha ocHOBe usyueHuns
CTPYKTYDPBI KOCTell M APYrUX OPHUPOAHBIX MOJeNeil B apXuTeK-
Type POAMJICA NPHHIMI ALIPYATHIX KOHCTPYKIIHM, IIOJIOMKUB-
KUK Havajao pazpaboTKe HOBBIX IPOCTPAHCTBEHHBIX CHCTEM.
Tak, (hpaHny3CKHe HHMKEHePhl MCHOJL30BAJM ITOT IPHHIHAI
[P CTPOMUTEJILCTBE MOCTA, IPHAAB eMy hOPMY CKeJleTa MOPCKOM
3BE3/bI.

Jns TBOpUECTBA ADXMTEKTOPOB NIPHPOJA NIPeloCTaBNAeT He-
Mano obpasmoB nogo0HBIX KOHCTPYKIMHA, HAIPpUMED CKeJIeThI
HEKOTOPBIX riybOKOBOJAHBLIX I'YOOK M 0COOEHHO pajgHOIApHIE —
MHKPOCKOIIHYECKHX OPraHH3MOB, OTHOCHAIMXCA K THNY Ipo-
credmux. CkeserTsl pajHoJsipHil nopaKawT 60raTcTBOM H pas-
HooOpasueM (h)OPM M pacnosiozKeHHeM OIIOPHBIX 3JieMeHTOoB. IIpn
YAUBUTEJNBHONH 3KOHOMMM MaTepHajia OHM o6s1afialoT BBEICOKOM
YCTOHYHUBOCTLIO, BhIAECP:KUBAA JaBJIeHHEe BOAbI HA DONBIINX IJIV-
OnHAX. 9TO APKMIl IPUMeEp AOCTH}KEHUA MAKCHMAJIbHOM IIpoY-
HOCTH NPpH MHHHMMAJbHOM 3aTpaTe MmaTepuasa (puc 8.2, A).

Jle-Pexone, ncciaeioBaB CTpOeHHE HEKOTOPBIX PAJHONAPHI,
paspaboTaJ pAJl KOHCTPYKIUIH YHUBEPCAJIbHBIX AYeeK, KOTOPhIe
MOryT OBITH MCIHOJIB30BAHEI B CO3AAHWM PA3JIMYHBLIX COOpYIKe-
HHUH — OT NepeKpLITHH 3aJI0B /10 MOCTOB M IJIOTHH. BoaMoxkHo,
B OyAVIIIEM OHM HAWAYT NpUMeHEHHe H B 000pYAOBaAHUH, NIPeXI-
HA3HAYEHHOM JJIA [0JIETOB B KOCMOC, ITOCKOJIBKY B ITOJIOOHBIX
ycaoBHAX TpebyeTcs NPUHAMATH BO BHUMAaHME He TOJIBKO IIPOY-
HOCTh KOHCTPYKIMH, HO ¥ KOJHYECTBO MaTepuajia, Heobxoam-
MOTO [JIA er0 H3TrOTOBJIEHHUA.
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JbIpyaTbie KOHCTPYKLIMH — He eIMHCTBeHHAas BO3MOKHOCTh
nocrpoenus o6beKTOB. B npupoae secTpevyaoTesa pasHooOpasHble
(G OpPMEI CKeJIETHBIX 3JIEMEHTOB — OKPYXXHOCTH U 0BaJibl, pOMOLI
U KyOBI, TPEYTOJBHUKH, KBAAPATHI 1 MHOTOYTONbHUKHN. KoMOH-
HUDYA UX, IPHPOJA co3jasia DecKOHeYHOe MHOKECTBO CJI0KHBIX
KDACHUBBIX, JIETKHUX, MPOYHBIX W 9KOHOMUYHBLIX KOHCTPYKILHIi.
YacTu KUBBIX OPraHH3MOB HepeJKO IIOCTPOEeHbl H3 3JIEMEHTOB
cxoaHOo# opmbl. TaKoBEI JIENIECTKH IIBETKOB, YEIIYyH CeMAH 3J1a-
KOB, Yemys# pbl0, naHnups 6poHeHocues u T. 1. [loBTopAeMocTs
OZHOTHIHBIX CTPYKTYPHBIX 2JIEMEHTOB B NPHPOJEe — 3aKOHO-
mepHoe sABneHue. EcTecTBeHHBIH 0T00OP COXpaHAET CTPYKTYPHI,
HauOoJiee coBepIIeHHbIE B (DYHKIIMOHAJILHOM OTHOIIEHHHN H HAU-
DoJsiee 9KOHOMHBIE IO 3aTpaTe Marepuaia. B aToM OTHOIIEeHUH
XOPOIIUM IIPUMEPOM CJYIKHAT (PpUrypa, cocTaBjeHHAA U3 IJIOTHO
COMKHYTBIX NPABMJIBHBIX LIECTHYTOJBHUKOB MJIM IIECTHIPaH-
HuKoB. OHA OYeHb YaCcTO BCTpeYaeTcAa B IpUpOJe: MAaHIIUDH Ye-
penax, Jemrys 3Meii, NpoBOAAILNE COCYALl PACTEHUI COXEpPIKAT
B CBOEH CTPYKTYpe HecTuyroibHnKu. OfHAKO Cpen 3TUX IIPH-
POAHBIX INECTHIPAHHEIX KOHCTPYKIHI Hambojiee saMedaTeb-
HOE TBOpPEHHEe — ITYeJMHBIe COTEI. JTO camMasi 9KOHOMHAasA M ca-
Mas eMKkas (hopma, eANHCTBEHHBLIM dJIEMEHTOM KOTOpPOH ABJIA-
eTcA MecTUIpaHHasA MpuaMa.

IIpHEIHMO CTPOEHHSA KUBBIX KOHCTPYKIIMH M3 yHH(HIHEDPO-

- BAHHBIX 3JIEMEHTOB MCIIOJIB3YeTCA CTPOMTEeJIAIMH IIPH BO3BeJe-
HUHM CEKI[MOHHBIX JIOMOB M3 OHOTUIHBLIX ajleMeHTOB. KOHCTDpYK-
IIHA MYEeJHHBIX COT JIerJia B OCHOBY HM3rOTOBJIEHHS «COTOBBIX
naHeJel» AJIA CTPOMTENLCTBA JKHUJIBIX AoMOB (cM. puc. 8.2, B).
IIlecTurpasHas Npu3Ma — OCHOBHOM 9JI€MEHT «COTOBEIX» dJe-
BaTopoB nojg HoeocmOupekom u B Ilesmmuorpazge. YcnemrsHo uc-
MMOJBL3YIOT MPHHIHII MYEJHHBIX MOCTPOEK H T'MAPOCTPOHTENHN
[IpH HaBeZleHUH IJIOTHH H CO3ZaHHH APYTrUX '’MAPOTeXHHYeCKHX
COODYIKEeHHH,

9TO0 BCero JUIb HeGOJIbIIOH PAJ NIPUMEPOB TOro, KaK 4eso-
BeK IPUMEHseT B CTpouTesbeTBe Omosiornueckne mogenu. Ho

Puc. 8.2. I[TpucnocoGaeHusn y ¥usOmMHbLX 1 NPUMEPb. UCNOABIOBAHUA
ux 8 mexmuxe:
A — deipuamasn axypuas KOHCMPYKYUR,
B — sveucmas xonempyrxyus,
B — opuenmauua: nepeaemst nmuy u HACCKOMbLX,
I' — saexmpuneckue poibor: opuenmayun 6 6ode
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KHBOTHBIE 00J1a/1al0T ¥ MHOTMMH JIPYI'MMH CBOMCTBaAMH, KOTO-
phI€ HCIIOJB3YIOTCHA MM MOTYT OBITH HCIIOJIb30BAHBI Y€JIOBEKOM.

OCHOBOIIONIOXKHUK coBpeMeHHOM aspoguHamMuku H. E. Ky-
KOBCKHﬁ TIIATEJBHO M3YYHUJ MEeXaHM3M II0JieTa NTHI U yCIo-
BHA, IO3BOJAIOIIHE UM cBODOZHO NapuThL B Bo3ayxe. Ha ocHOBa-
HUH UCCJIEA0BAHMUA IOJIeTAa NTHIL TOABUIACH ABHAI[MSA.

Eme Gosee coBepIIEHHBLIM JeTaTeJbHBIM aNnapaToM B #H-
BOM mpupoje obnagaioT HacekoMmble. IIo aKOHOMHUHOCTH IOJIe-
Ta, OTHOCHTEJIbHOI CKOPOCTH M MAHEBPEHHOCTH OHH HE HMEIOT
ce0e paBHBIX HHM B JKMBON IpHpoOJe, HU TeM 0oJiee B COBpEMeH-
HOIl aBHaMOHHOM TexHuKe. Baboukn aiMUpaibl HIN peneiHu-
I[BI, cOBepllas jAajbHHe noJgersl u3 EBponsl B Adpury, Haxo-
NATCA B BO3/IyXe B TeYeHHEe MHOTrMX yacoB. OHM mMpeoaoneBaoT
TaKHe THFaHTCKHE PACCTOAHHUA Oiarogaps BEICOKOH 9KOHOMHUY-
HOCTHA paboThl cBoero opranuama. BaGouku pacxoayior «ropio-
yero» (MHPBI, YIJIEBOJALI M ApP.) ropasfo MeHbIIe, YeM ITHI{LI
OPH ZaJbHUX IepeieTax UJv COBPeMeHHBIN caMmoJieT. X0Ts CKO-
poCTh MX IOJIeTa, Kasanoch Obl, HEBEJHKA 110 CPABHEHHIO C CO-
BPeMEHHbIMH aBHAJaliHepaMu (caMas 60JbIIAA ¥ CTPEKO3EI-A0-
3opmiuka gocruraer 144 kM/4), HO ecJIiM CPABHUBAThH, CKOJIBKO
pas yKJaajablBaeTcd JAJIHHA TeJa JeTYHA B IIoJIeTe 3a eJMHHUILY Bpe-
MEHH, TO OKAYKeTCs, YTO OTHOCUTE/bHAS CKOPOCTh Y HACEKOMEBIX
HamMHOro 6oabmie. HecpaBHMMO BbIlIe M MaHEBPEHHOCTD IOJIETa
 HaceKoMbIX. Tak, HEKOTOpbIe BUABI MYyX MOIYT HOJOJTY 3aBH-
caTh B BO3/lyXe, a 3aTeM ObICTPO CHHIKATHCHA M MATKO BEPTHKAb-
HO CaZuThCA Ja)Ke Ha HepPOBHYIO ILIomaAky. Babouku Ha Jery
OCTAHABJIMBAKOTCA Tepeja LBETKOM, 4rTobsl cobpars HeKTap.
Crpekoasl, ockl, muyesbl ¥ 6a60uKK GpPa)KHUKH MOT'YT NepeaBH-
raTbcs B BO3Z[yXe He TOJIbKO BIepel, HO M Ha3aJ, BOPABO, BJIEBO,
BBepX M BHH3. YToOkLI B I10JieTe He BO3HUKAJIM Bpe/Hble Kojeba-
HH#A, Ha KOHOAX KPbLJILEB ¥ 6blCTp0J18TaIOHLHX HACEKOMBIX HMe-
I0TCA XHTHHOBEIE yToImeHna. Ceiiuac aBHAKOHCTPYKTOPLI IPH-
MEHAIOT NoA00HbIe NPUCHIOCOOJIEHN JJISA KPBLJILER CAMOJIETORB,
TeM CaMbIM YCTPaHAA ONACHOCTL BUOPAIIMH MAIITHHBI.

IToner HacEKOMBIX — MPOIECC CJIOMHEIN M BO MHOT'OM elle
He u3yueHHBIH. OQHAKO Ues CO3JaHUs JIeTATEeLHOro ammnapa-
Ta, B OCHOBE KOTOPOTI'0 JiexaJs Obl IPUHILKII [10JIeTa HACEKOMBIX,
s AeT ceoero paspemenua. Hayuenue cnocodGHOCTH HACEKOMBIX
K IIOJIETY OTKPbIBAET Iepej YesioBeKoM DecKoHeuHoe padHoodpa-
3Me OPUTHHAJBHBIX PELIEHUII B KOHCTPYKIIUHU JIETATEJIbHBIX All-
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naparos. Tam, rje yaaercs pacKpeITh HX CEKPeThbl, KOHCTPYKTO-
PBI CTPEMATCA CO3aTh AHAJIOTHYHEIe cucTeMbl. Tak, Hanpumep,
OblyIa BEIABJIEHA (DYHKIMA JKYHKIKAJBIEB — HeZOPa3BHATHIX 3a/1-
HUX KDbLIbEeB B BHUE OyJIABOBHUAHBIX MPUAATKOB, UMEIOIUXCS
Y HEKOTOPLIX HAaCeKOMBIX, HAIpuMep y myx. Bo Bpemsa nosera
IKYIIKATBIIA K0J1e0J1I0TCA B ONpefeyeHHOM IJIOCKOCTH H CIYKAT
YKHUBOTHOMY OPraHOM, ONpeJesIAIIINM OTKJIOHEeHHEe OT FOPH30H-
TAJBHOIO MOJIOXKEeHHA — IIOJIOKeHH sl paBHOBecusa. Ha npuHIn-
ne JKy:Kanbia 0wl co3fiaH npudoOp rMpoOTPOH, HIPHMEHAEeMbIi
B CKOPOCTHBIX CAMOJIETAX M PaKeTax JAJA onpe/ieIeHUA YrioBo-
ro OTKJIOHeHHU A cTaOMIBHOCTH MOJIeTa.

Jloaroe BpeMs ocTaBajiach 3araZlouHoOi CIocoOHOCTH JeTy-
YHUX MBIIIEH JIETATh B MOJHOM TeMHOTE M JIOBUTh HACEKOMBIX, He
3azieBas BCTpeuyHBbIe npeaMeTsl. JIMmbL B Hamle BpeMsa ObLJIO ye-
TAHOBJIEHO, YTO JIeTYy4YHe MBIIIH MOI'YT M3JaBaTh M BOCIHPHHH-
MaTh 3BYKH ¢ 4acrtotToil Belme 20 Twic. I', T. €. VIBTPA3BYKH,
HeJIOCTYIHBIE CJHYXY YesoBeKa. BecnpepsIBHO HCITYCKas B moJie-
Te yJbTPa3BYKOBBIE CUIHAJIBI M BOCIIPUHUMAA UX OTPa’KeHue OT
OKPYIKAIOUINUX NPEeAMETOB, JeTYUHe MBIIIH KaK Obl OIIYIILIBAIOT
B TEMHOTE OKPYKaloliee IIPOCTPAHCTBO. ¥ HEKOTOPhIX BUJIOB Jie-
TYYHX MBLIIIEH YJIbLTPAa3BYK paclpocTpaHsAeTcs yepes poT, Y ApY-
rHX BUJOB — 4Yepes HO3ApH. « [ IppueMHHKOM» OTpaskeHHOrO 3BY-
Ka CJIYIKAT VIIH, KOTOPbIe ¥ HEKOTOPLIX BHJIOB, HAIPUMEp yIa-
HOB, HOCTHIalOT 3HAYMUTEJBLHBIX pasMepoB. C moMoIObi0 TAKOTO
«YJbTPa3BYKOBOI'O BHJEHMA» JIETY4YHEe MBIIIN cOCcO0OHB! 0OHA-
PYKHUTH B TEMHOTE HATAHYTYIO IIPOBOJIOKY JHaMeTPOM BCero
qums 0,05 MM, YIOBUTE 8X0, KOTOpOe B 2 Thic. pa3 ciaabee no-
ChLIJIAEMOr0 CUT'HAJIa, Ha (DOHEe MHOXKEeCTBA 3BYKOBBIX IIOMEX MO-
I'YT BBIJIEJIUTE TOT 3BYK, KOTOPEII UM HYJKeH.

HuTrepecHo, 4TO HEKOTOPLIE HOYHBIe 6aDOUYKHN TaKIKe YYBCT-
BUTEJILHBI K VJIbTPa3BYKOBBIM curaajam. OHH BOCHPHHHMAIOT
MMITYJbCHI JIETYYHX MbIIIei Ha ropasso 0oJibllleM pacCTOAHHUH,
4YeM caMa MBIIIb, T. €. HeCKOJIBKO paHbllle, YeM Ta MOXKeT HX
obHApPYKUTH, U TaKUM obpaszom uaberaiT onacHoctu. JIpyrue
0abouku caMu cnocoOHLI H3aBAThH YILTPA3BYKOBLIE CHI'HAJIBI,
KOTOpbIe OTOIYIHBAIOT MEIIIeil, Npeayrnpexias uxX o Hec'hben00-
HOCTH HACEKOMOTO.

Hayuerne NpupoOAHLIX VIBTPA3BYKOBLIX JIOKATOPOB TOJbLKO
HaunHaeTcsa. MogenupoBaHue JIOKATOPOB [0 *KHUBBIM oDpasuam
OTKPBIBaeT HOBbIE NMePCNeKTHBBI HX MCII0Jb30BAHHAA B KaUuecTBe
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YYBCTBUTEJIbHBIX 2JIEMEHTOB Pa3/IMUHbIX TEXHUYECKHX CHCTEM.
ITo aHAIOrMM ¢ MPHHIIMIIOM, JIeJKAIlHM B OCHOBE 9XOJIOKAIlHH
y JeTy4HX MbllIei, KOHCTPYHPYIOTCA MOJeJH npuOOpOoB-JI0Ka-
TOPOB [JIA CJenbIX ¥ NpHbOopPkI AJIA HapoAHOro xo3aicrea. Opu-
€HTHPOBATHCA B IPOCTPAHCTBE }XUBOTHLIE MOI'YT ¥ He npuberas
K 9XO0JIOKATOPHBIM cHcTeMaM, TeM 0ojiee, WTO OHM BBICOKOA(-
(heKTHBHBI HA HeOOIbIIOM paccToAHNHM. OIMH U3 TPHUMEPOB OPH-
€HTAIlHH HA OCHOBE MHBIX NPHHIMIIOB — CIOCODHOCTL K HABH-
ranuy y nepejeTHbIX INTHIL 1 HEKOTOPBIX BOAHBIX ¥HBOTHBIX.

C HacTynJieHueM oceHH D0JIbIIAas YacTh ITHUI, MOKHAAeT CBOH
FHe3ZI0BbA ¥ OTHPaBJAETCA B JajieKoe NyTellecTBHe K MeCTaM
3uMOBOK (cM. puc. 8.2, B), a BecHOI1 CHOBA BO3BpAIlaeTCs «JO-
MOii». IITHIBI JIETAT PYNIAMHA ¥ B OJMHOYKY, AHEM H HOYBIO,
B TYMaH M CHJILHBII BeTep, NMoj4ac MOKPHIBASA OIPOMHBIE pac-
crosinus. Tak, B fajekyio AQpuKy yJeTalT HAIIH NOPUXBOCT-
KH, MYXOJIOBKH-IIECTPYIIKH, JIACTOYKH, YKYPaBJIH, AUCTHI, YTKH.
3aMeuaTeJbHEI CBOMMH JaJIbHUMHU IlepeJieTaMy NOoJAPHEIe Kpay-
KH. B TeueHne Tpex MecsAIeB OHM JOCTHTalOT AHTAPKTH/BI, IIPO-
Jieras TOJbKO B OJJUH KOHel, 0K0J10 16 Thic. KM.

CriocobHOCTh K HABUTIAIMH Y NITHIL — BPOKIEHHOE YYBCTBO.
KykymoHOK, BEIPDOCIINII B 4y3KOM I'He3Jie, He JIETUT B TY CTOPO-
HY, KyZa 30BYT ero IpueMHbIe POJHUTEJH, a CIeAYeT TPaJuIHOH-
HBIM KYKYIIHHBIM IYTEM, XOTA JIETHT BIepBbie. ¥ HEKOTODBIX
. OTHAL, HAIPUMEP Y AUCTOB, MOJIOJHAK yJIeTaeT 3MMOBAThL PaHbIIe
B3pOCHbIX. BPOXAEHHBINH «ITHYHI KOMIIACY» YVKAXKET MOJIOAOMY
AWMCTY NPABHJILHBIA IYTh K HE3HAKOMOM eMy Aajexkoil Adpuke.

He TONBKO NTHIILI, HO ¥ PbIOLI, HAIPUMED JIOCOCH, COBepIIa-
I0T MyTellecTBHe U3 OKeaHa B pojaHble pexku. Ilpeojgonesas Teue-
HHSA ¥ TIOPOTH, OHH IJIBIBYT HA HEPECT BBEPX II0 PeKaM, CTPeMsACh
BO 4TO OBI TO HH CTAJIO MONACTh TY/A, I'/lé HOABUJIMCH HA CBeT.

HaBuranuoHHBIe CHOCOOHOCTH MHUIPHPYIOLIUX MHUBOTHBIX
Opa’kaloT CBOEH TOYHOCTHIO, OJHAKO YCTPOMCTBO M NPHHIIHII
paboTel cucTeM, ofecneuMBalOIIMX OPMEHTALMIO, [I0Ka He pas-
rajasbl. YueHble NPeANnoJaratT, YTO NTHILI H ApYyrue >XHBOT-
Hble AHeM opueHTHPYITcA no CoaHIy, a HOYbI0 — I10 3Be3AaM.
Ho nockonbky 3eMis BpamjaeTcsa BOKPYT CBOeH OCH M MOJIOHe-
HHe 3Be3] ¥ CoJHIa HEeNPepbIBHO MeHAeTcA, JJIA NPaBHJILHOTO
omnpejesieHHs HanpaBJeHUA HoJjeTa HeoOXOAMMO 3HATH Bpe-
M. OKasanock, 4TO y OITHI €CTh cBOeoOpasHblie DHOJIOrHYeCKHe
yacel. [ITHIEI XOPOLIO YYBCTBYIOT M MATHUTHOE I10JIe 3eMJIH, CH-
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JIOBBle IMHUH KOTOPOr0, BO3MOXKHO, TAKIKE CJY:KaT OPHEeHTHPOM
B moJeTe.

HNHxeHepsl-6MOHUKHA MHOIMX cTpaH paboTalT HAJA BRISICHEe-
HUEM MeXaHM3MOB OpPMEHTAILlMM YKHUBOTHBIX, PACKPBITHE KOTO-
PBIX 1aCT BO3MOJKHOCTh Y€J0BEKY CO3/JaTh IPHHIUIINAJIBHO HO-
Bblé HABHTAIlHOHHBIE NPUOOPEI.

He MeHee MHTEPECHBIM ¥ NEePCHEKTUBHBIM JJIA MCIOJIb30BA-
HHUS 0Kas3aJ0Ch NIPOABJIEHHE 3JEKTPHYECKOII AKTHBHOCTH B JKH-
BO# npupoje, obHapyxernHoe B KoHue X VIII B. sHamMeHuTEIMHA
yueHbIMH 'anbBaHu U BosbTa y 3KHBOTHBIX (MArymkH). B nanb-
HelilleM 0Kas3aJloCh, UTO JIEKTPHUECKAas AKTHBHOCTh — HEOT'h-
eMJIeMOe CBOMCTBO 3KMBOI MATEepHH. DJIEKTPUYECTBO reHepupy-
0T HepBHBIe, MBIMIEUHbIE U JKEJIe3UCThIe KJIEeTKH BCEX YKHBBIX
cyulecTB. 9ta cnocobHocTh HanboJiee n3yueHa y peib. B Hacros-
uiee BpeMs H3BECTHO, 4T0 oKoxo 300 BuAOB pEIO CnOCOOHEI
CO3AaBaTh ¥ MCIIOJb30BaTh OHoaNeKkTpuueckue nous. [lo cune n
XapakKTepy pa3pAf0B TaKkHe pbIObI JAeJIATCA HA CHILHOIJIEKTPH-
yecKkue U caaboasekTpuuyeckue. K mepBBIM OTHOCATCHA I0¥HO-
aMepHKaHCKHe dJIeKTpUUecKue yrpy, a)puKaHCKUe aJIeKTpuye-
CKHe COMbI 1 MOPCKHE dJIEKTPUUYECKHe CKaThl. OTH PbIOLI reHe-
PHMPYIOT O4YeHb CHJIbHBIE 3apAAbI: YI'PH CO3[al0T HaNpAXKeHue /[0
600 B, combr — o 350 B. HanpsaskeHue TOKa Yy MOPCKHX CKATOB
HEeBBICOKO, HO CHJIA TOKA MX pa3psajoB MHorxa gocruraer 60 A,
YTO MO3BOJIAET UM NMAPAJM30BATH flajke KPYIHYIO J00bIYY.

Pr1681 BTOPOro THIIA — OOHTATENM MYTHBIX, HINCTBIX BOZO-
eMOB AQpUKHM — He MCIYCKAIOT OT/eNbHbIX paspsagos. OHM 1O-
CBLLJIAIOT B BOAY IIOYMTH HellpepbIBHbIE U PUTMHYHBIE HUMITYJIbChI
BBICOKOI YACTOTHI, CO3ZIaBAS BOKPYT CBOEro TeJia 3JleKTpHYecKoe
nosie. KoHurypanua atoro mojis, KOTOPYH MOMXHO HpejcTa-
BUThH B BHJle MArHUTHO-CHJIOBBIX JIMHHI, 3aBHCHT OT (pOpPMBEI
camoii pei0si. Eciin B a/IeKTpHYecKoe [oJIe nonajgaet 00beKT, oT-
JHYAIONIHHCA 10 CBOEH 2JIEKTPONPOBOAHOCTH OT BOALI, KOH(pH-
rypanus nojs uaMeHuTcd. PepIiObl BOCHPUHUMAIOT 3TH U3MeHe-
HUSA C MOMOIIBIO 3JIEKTPHYECKUX PELENTOPOB, PACIOJIOMKEHHBIX
y 60IbIIMHCTBA B 00JIACTH I'OJIOBEI, ¥ ONPeIeNIAI0T MECTOHAX 0K -
nenne obbekTa (cm. puc. 8.2, T'). Takum obpasom atu puIbbI OCy-
LIECTBJAIOT 3JIEKTPHYECKYIO JIOKALIHIO, IT03BOJIAIOLIYIO Ha pac-
CTOSIHMM HAUTH ONHILY, n30eKaTh BCTPeUM ¢ BparaMu M CTOJIKHO-
BEHHS ¢ HEeOAYIIEeBJEHHBIMH IIPpeJIMeTaMH B MYTHOH Boje, rae
BCEIeJIO [T0JIaraThCA Ha 3peHHe He IIPUXOAUTCH.
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IIpuemsl, c HOMONIBIO KOTOPBIX 3JIeKTPHYECKHE PBIOBI JIOBAT
n00BIYy M 3aIIMINAIOTCA OT BPAroB, MOACKA3bIBAIOT YEJIOBEKY
TeXHUYeCKHe PellleHusA NpH paspaboTKe YCTAHOBOK JJIA MPOMBI-
CJIOBOI'O 2JIEKTPOJIOBA WJIHM OTIYIMBAHUA PEIO OT PA3BOJIUMBIX B
BOZOEMAX MOJLJIIOCKOB ¥ pacTeHuit. UcKao4YHTeNbHEIE TIepPCeK-
THUBbI OTKPBIBAET MOJAEJIHPOBAHHE JIEKTPHYECKHX CUCTEeM JIOKAa-
UM vy peib. B coBpeMeHHON MOABOAHOM JIOKAIITMOHHOH TeXHHKe
[IOKa He CYIeCTBYeT CHCTEM IOHMCKAa pas3/nuHBIX 00'bEKTOB B
BOJIHOH cpejie, KoTopsle paboranu 661 o 06pasny aJIeKTPOJIOKa-
TOpOB pbIb. Pabora no cozaanuio nogo0HOM annapaTyphbl BeJer-
CA YyYeHBIMH MHOT'MX CTpaH.

Ha nporsa:KeHHH MHOI'MX MHJIJIHOHOB JIeT OHOJIOrHYecKOoil
9BOJINIIMH HA 3&[1&}18 B Iponecce eCTeCTBeHHOI'o 01‘60[]& BO3HH-
KAJIO H BEIMHPAJIO OTPOMHOE KOJIMYEeCTBO CAMBIX padHoobpasHbIX
BHJIOB >KHUBBIX OpraHuamoB. MaydyeHHe CYIIeCTBYIOIMX H BbI-
MepIIHX B JajleKHe reoJIOrHYecCKHe 3IIOXH BHIOB ¥XHBBIX Oopra-
HU3IMOB MOKAa3aJ0, YTO M B JPEBHOCTH CYIIECTBOBAJH (DOPMBEI
JKM3HH, U3YUYEeHHe OpraHm3aluv KOTOPLIX MOMKET NMPHUTIoJuTHCA
JUIA CO3MaHUA HJIH YCOBEPIIEHCTBOBAHHUA HEKOTOPLIX MAaIIHH
H MEXAHHU3MOB.

IlepeuncauTs Bce, YeM 3aHMMaeTcA OMOHHKA, HEJErKo;
TPYAHO TaKXKe 0XapaKTepPH30BaTh BCE JKUBBIEe 00BEKTHI, IIPHH-
IIMITBI OPraHU3AIUH KOTOPBIX MOI'YT IIOMOYB YeJIOBEKY B pellle-

* HMH pa3HooOpa3HBIX HAYUHO-TeXHHMYeCcKHnX 3agad. OaHaKo mpo-
GieMbl, TAK MJIM MHAYe CBA3aHHBIE ¢ OMOHMKOM, MOXKHO pasje-
JIUTH HA TpH rpynnel. K nmeppoii oTHOCATCA Te, AJA pelIeHHUA
KOTOPBIX JOCTATOYHO MMeIoLIuXcs 3HaHuii 6monoruu. Ko Bro-
pOii rpymnmne OTHOCATCA BONPOCH], PellIeHHe KOTOPbIX HYIKHO HC-
KaTh, M3y4as JXHBYIO IPHPOJAY M COBEpPIIEHCTBYS GuoJIOruye-
ckue 3HaHuA. HaKkoHeIl, eCTh BONIPOCKI, H, OBITH MOXKET, CaMbIe
yBJIeKaTelbHEIE, KOTOPLIE IPHPOAA ITOKA eIle TAUT B cebe.

Sagaun OMOHMKY pPeIIaloTCA CerofHA CHUJIAMH YYeHBIX MHO-
THX cHenuajabHOCTEH: (PM3MKOB, XMMHKOB, MATEMATHKOB, KH-
OepHETHKOB, HHKEHEePOB PAasJIMUHBIX CIIeNHAalbHOCTeMH.

Summary

_‘* The most successful adaptations of living organisms
to the environment are often applied by a Man in con-
struction of various mechanisms, buildings, etc. New
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branch of science and technology, called bionics, and
aimed to apply biological knowledge for the develop-
ment of our economy, has appeared in our century.
Range of problems, studied by this branch of science is
rather large and is growing wider.

OnopHble TOYKN

1. C npeBHeHIIHX BpeMeH YeJI0BeYeCTBO CTPEeMHJIIOCH BO-

NJOTHTH 0CODEHHOCTH OpraHH3alMH JKHBBIX OpPraHH3-
MOB B IIPOM3BeJIeHHHA CBOEro Tpyia.

2. B Hacrosimee BpemMsa Bce GoJblIe HOCTHIKEHHH OHOJIO-

THYEeCKHX JHCLOHILJIHH HAXOJHT NIpHMeHeHHe B TeXHH-
Ke.

Bonpockl Ana NOBTOPEHWA 1 3aaHna

1. Kakne ocofeHHOCTH CTPOEHUSA M MPHUCIOCOBIeHHA KH-

BOTHBLIX M PACTEHHIT HCIIOJIL3YIOTCA YeJIOBEKOM B CTPOH-
TeJIbCTBE, IPOMBILIJIEHHOCTH U T. 1.7

2. Kaxoe 3HaYeHHE HMeEeT H3y4YeHHEe OuoJsioruu ansa Hay4-

HO-TeXHHMYECKOro nporpecca?

WUcnonways caoBapHbiii 3anac pyOpuK <«TepMuHOJIOrHA»

# «Summary», epeBeuTe Ha AHIIMICKUHA A3bIK NYHKTHI «Onop-
HBIX TOYEK».

TepMuHONOI A

%

Kaxgomy TepMHEY, YKa3aHHOMY B JIEBOM KOJIOHKE,
noabGepuTe COOTBETCTBYIOILEE €My OIpe/esieHue,
NpUBEAEHHOE B IPABOM KOJIOHKE Ha PYCCKOM M aHT-
JIMACKOM A3BIKAX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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1. Buonuka
Bionics

A. Orpen 6uopusuKH, HCCIeAYIOMMA
MexaHHYeCKHe CBOMCTBA JKUBLIX TKaHeil,
OpPraHoB ¥ OPraHN3MOB B IIEJIOM.

A branch of biophysics, studying
mechanical properties of tissues, organs
and organisms on the whole.

2, Ixon0KaIUA
Echolocation

B. CnocobHoCTh pAjia BOAHBIX OPraHU3MOB
reHepHMpOBATh H BOCIPHHUMATH
3JIEKTPUYECKHE TI0JIA.

An ability of some aquatic organisms

to generate and percieve electric fields.

3. CnocobHoCTh
K HABHTAllHH
Ability to navigate

B. Cnoco6 opueHTan My B IPOCTPAHCTBE
HEKOTOPBIX *KUBOTHBIX, OCHOBAHHBIMI

HA aHATH3e OTPAYKEeHHbIX 3BYKOBBIX BOJIH.
A type of spatial orientation in some
animals, based on the analysis of reflected
sound waves.

4, dnekTpuuecKan
AKTHBHOCTH
Electric activity

T'. CBOIiCTBO HEKOTOPBIX KUBOTHBIX
OpHEeHTHpOBaTheHA NpH momomu ConHNAa,
3Be3jl ¥ MArHUTHO-CHJIOBBIX JIHHHI 3eMn.
An ability of some animals to orientate

by means of the Sun, stars, magnetic fields
of the Earth, etc.

5. BnomexaHuka
Biomechanics

J. Pasgen 6nonoruu, nayvaomuii
CTPYKTYDY M 3KHU3HEJAEATELHOCTh
OpraHMu3MoOB C LeJIbl0 HCIOOJIB30BAHHMA
BBIABJIEHHBLIX 3aKOHOMEPHOCTEe! B pelleH uu
HMHKEeHEePHBIX 3a1a4 M JJIA [OCTPOeHU A
TeEXHHYEeCKHX CHCTeéM, CXOJAHBIX

o XapaKTepHCTHKaM C ZHBBIMH
OpPraHu3MaMH.

Branch of biology, studying structure
and vital activities of organisms to apply
this knowledge in engineering,
constructing of buildings, mechanisms
and devices similar in characteristics

to living organisms.
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BONPOCk 013 00CYXAeHWA
2 Kax M03xHO HCIONIL30BaTh B CTPOUTEILCTEE IPHHIAIILI
- OpPraHM3allH PACTHTENbHBIX OPraHu3MOB?

IlpuseanTe NPHMEPHI 9X0JOKALMH U 3JIEKTPOJOKAIAH
Y 3KHBBIX OPFAHU3MOB

0630p U3yyeHHOro marepuana rnasbl 8

OCHOBHbIE NONOXEeHUA

B cBoeil mpakTHYECKOH AeATEeJILHOCTH YeJ0BEeK MCIOJb3YyeT
B Ka4YeCcTBe Mojesiell A KOHCTPYHPOBAHHSA COOPYIKEHHH U Me-
XaHU3MOB HamboJiee yjadHble NpUcCHOcobJieHUs JKUBBIX Opra-
HH3MOB K cpejie uX ODUTaHusA.

Ha ocHOBe H3yueHHA CTPYKTYPHI KOCTeH U APYTHX MPHPOA-
HbIX MOJieJiel B ADXUTEKTYype POAUJICA NPUHILUAT ABIPYATHIX KOH-
CTPYKI M, MOJOMUBIINIA Ha4Yano paspaboTke HOBBIX METOJOB
B CTPOMTEJIbCTBE.

EcrecrBensbIi 0TO0OD cOXpaHAET CTPYKTYpsI, Haubosee co-
BepIIeHHbIe B (DYHKIMOHAJILHOM OTHOIIEHMH M Haubojiee 3Ko-
HOMHBIE 10 3aTpaTe MaTepHuasa.

Cpean NpHPOAHBIX [ECTHIPAHHBIX KOHCTPYKIHA Hanbosee
3aMeyvaTeIbHOE TBOPEHHEe — MUYeJIWHBbIe COThl. JTO caMas dKOo-
HOMHAaf ¥ camasi eMKas (opMa, eJHHCTBEHHBIM 9JIEMEHTOM KO-
TOpOI ABJAETCA IIECTHIPAHHAA IPU3Ma.

OCHOBOIIOJIOXKHUK coBpeMeHHOM aspoguHaMuku H. E. y-
KOBCKHF[ TIODATEJBHO M3YYHJI MEeXaHH3M noJieTa IITHI H YyCJO-
BH#, I03BOJIAOIIHE UM cBODOAHO NapuTh B Bo3ayxe. Ha ocHOBA-
HHH HCCJIEIOBAHHA M0JIeTa ITHI NOABHJIACH ABHAIIHA.

INosier HACEKOMBIX — MPOIECC CJIOMHBIA ¥ BO MHOTOM ellle
He H3yueHHBIH. OfHAKO MAes CO3JaHUA JieTaTeJbLHOr0 anmnapa-
Ta, B OCHOBE KOTOPOIo JiexaJ OBl NPHHIMII [10JIeTa HACEKOMBIX,
JKJET CBOero paspelmieHusd.

C noMompi0 «yJAbTPA3BYKOBOI'O» BHJEHHUSA JIeTYYHE MBIIIH
cnocobus! ODHAPYKHUTH B TEMHOTE HATAHYTYIO IIPOBOJIOKY AHA-
MerpoM Bcero Jumb 0,05 MM, VIOBATH 9X0, KOTOpPOoe B 2 THIC.
pas cnabee mockLIaeMOro CHraEasa, Ha poHe MHOXKECTBa 3BYKO-
BBEIX IIOMEX MOTYT BBIZEJHTEL TOT 3BYK, KOTODEIH HM HYKEH.
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HaBurauuoHHble CHOCOOHOCTH MUTPHUDPYIOLIMX >XHBOTHBIX
nopaxaimT CBOeH TOYHOCThIO, OJHAKO YCTPOMCTBO M NPHHINI
paboThl cucTeM, o0eCIeYMBAIOIMX OPHEHTALMIO, IIOKA He pas-
ragassbl.

IIpueMEl, ¢ MOMOIILI0 KOTOPBLIX dJIEKTPHUYECKHE PHIOEI JIO-
BAT A00BIYY M 3aN[MIAIOTCA OT BPArOB, IOACKA3BIBAIOT YeJI0OBe-
Ky TeXHHYeCKHe PellleHUsA NpH padpaboTKe yCTAHOBOK JJIA IIPO-
MBICJIOBOI'O 3JIEKTPOJIOBA WJIHM OTIIYTMBAHNA PbIO OT Pa3BOJHMMBIX
B BOJl0eMax MOJIJIIOCKOB M pacTeHHH.

MpobnemHble obnactm

Kaxwne pemenusa npobiembl nepeiBHKeHHsA B MHUBOH NpPH-
pojie MOKeT HCIO0JIL30BAThL YeJOBEK AJIA CO3JaHMA TPAHCIODT-
HBIX cpefcTB?

C Kaxoil IeJpi0 MPOBOAAT MCCJIELOBAHHUA DJIEKTPHYECKOM
AKTHBHOCTH TKaHell pacTeHUl U }KUBOTHBIX?

MpuknagHbie acnekTbl

Kak M0KHO HCII01L30BATE B CTPOMTEILCTBE COOPYIKeHU I Ha
npuycazieGHOM yuacTKe NPUHIMIIBEI CTPYKTYPHO! OPraHu3anuu
pacTeHHi?

Kakue ocobeHHOCTH OpPraHM3alMM BOAHBIX JKMBOTHBIX Je-
JKAT B OCHOBEe KOHCTPYHPOBaHHUA CYJAO0B?

3anaHvs

Pazsimure B cienuajJbsHON JuTepaType no 6moHuKe npume-
Pbl HCIIOJb30BAHMA CTPYKTYPHO-OYHKIHOHAJIBLHON OpraHH3a-
UM XXHUBOTHBIX PA3JIMUHBIX CHCTEMaTHUECKHUX rpynn (4epseii,
YIeHHUCTOHOTHX, MOJIJIOCKOB, HINIOKOXXKHX H XODJIOBHX) H pac-
TeHHIi B pa3HLIX 00JIaCTAX MPOA3BOJCTBEHHOM IeAATeIbHOCTH de-
JIOBEKa.
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Jaknw4yeHue

Br1 sakoruMaM uayuenue yuebHuKa obmeit Guonornu. Ilepe-
JHUCTaiTe 9TY KHUTY ele pas3. O4yeHb HIMPOK KPYT BOIIPOCOB, € KO-
TOPLEIMH HaZO OLLI0 IO3HAKOMUTLCA B Iponecce yuyedbl. ITo He CIy-
4ailHO: CJIOKHOCTb U MHOrooOpasue »XH3HH, DASBUBABIIIEHCH H yC-
JIO}KHABLIEHCA MHJIMAPAEL JIET, CTOJL BeJIMKH, UTO OAHHM ee
ABJIEHUA MBI TOJIBKO HAYMHAEM IIOHMMAaThb, & [[PYTHE emle XKAYT
uayuesus. OueBMAHO, YTO B 3TOIl HeOOJIBbINOH KHUTE MOTJIH OBLITH
TOJBKO 3aTPOHYTHI, MPHOTKPBITHI Ba’XHEIEe BONPOCHI OPraHA3a-
MM KUBBIX CHCTEM, HX (DYHKIHOHHPOBaHHE ¥ PA3BHUTHE.

BosnukHOBeHME XHU3HK U (PYHKIIHOHMPOBAHME KHUBEIX Op-
raHMsmMoB o0yCJIOBJICHBI €CTeCTBEeHHBIMU 3akoHamu. IlosHanue
9THX 3aKOHOB II03BOJISIET He TOJILKO COCTABUTH HAYUYHYIO KAPTH-
HY MHpa, HO H HCIIOJIb30BATh UX V1A MIPaKTHYECKUX 1enei. Pac-
KPBITHE MOJIEKYJIAPHBIX OCHOB HACJIEACTBEHHOCTH CAEJIao BO3-
MOXXHBIM BO3HHKHOBEHHE NeHeTHUYeCKOi WHIKeHepHH, Ha OCHO-
Be M3YUEeHHA B3aMMOOTHOIIEHHI MeXKAY OPraHH3MaMH CO3AaHbI
buonornyeckue MeToAbl 6OPLOLI ¢ BpeAUTEIAMH CeNbCKOX03A-
CTBEHHBIX KYJIBLTYDP, MHOTHE IPHCIIOCOOJIEHHA 3KHBBIX OPraHHU3-
MOB IIOCJIYKHJIK MOJEJAMM JJIA KOHCTPYHPOBaHUA a3(hdeKTHB-
HBIX HCKYCCTBEHHBIX COODYIKeHUH 1 MexaHU3MOB. B To 3Ke Bpe-

' MsA He3HaHHE MJIM HI'HOPHMPOBAHME 3aKOHOB OMOJIOTHHA IPHBOAUT
K TAYKEJBIM MOCHeJCTBHAM KaK JJIA IPUAPOMLI, TAK ¥ JJIA Yes0-
epeka. Hacrano BpeMaA, Korja oT NOBeAeHHUA KaKJAOr0 U3 HAC —
M Ha paboTe, U B 4acChl OTALIXA — 3aBHCHUT COXPAHHOCTH OKPYIKAI0-
1Ilero Hac Mupa. X0poIlo OTPEryJIHpOBaTh ABUraTeIbh ABTOMOOKIA,
NPeLOTBPATUTE COPOC AMOBHTHIX OTXOLOB B PEKY, PEAYCMOTPETh
B IIPOEKTE T'HAPO3JIEKTPOCTAHIIMK 00BOJAHBIE KAHAJBI [JIA PHIOLI
(1 mocrpouts ux!), yaepxarbca OT XKeJdaHUA coOpaTs GYKeTHK
IOJIEBLIX IIBETOB — BCE HTO MO3BOJIHT COXPAHUTE OKPYKAIOIIYIO
cpeay — cpeAy Hamel XXH3HH — JJis OVAVIMX MOKOJIeHHUH.

HcxmounTtenbHas cnocobHOCTh JKUBOM NMPHPOALI K BOCCTA-
HOBJIEHHIO CO3/1aJ1a HJLJIIO3HIO ee HeYA3BUMOCTH K PaspyIlIHUTe b-
HBIM JIeMCTBHAM 4eJsiOBeKa, 0e3rpaAHMYHOCTH ee pecypcoB. MEI
[0KA3aJM, YTO 9TO He TaK. BeA Xo03AHCTBeHHAA AeATeNbHOCTh
yeJjioBeKa celuac AOJIZKHA CTPOHUTBCH C YyY€TOM IIPHHIHIIOB Op-
raausanum 6nochepst. Ecnin ybexaeHHOCTL B 3TOM BO3HHKHET
IIPH YTEHUH HACTOAIIEH KHUIH, ee 3afaua OyJeT BEIIOJHEHA.
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OcHOBHbIe Bexu
B pa3BuUTUKU duonormu

384—322 rr. o H. 3. JlaThl 2KU3HH APHCTOTEJA, KOTOPBIH
BBICKA3aJI HAEI0 0 JISCTHHIIE CYLIECTB H BBICKA3aJ MHOI'O APYTHX
€CTeCTBeHHOHAYYHBIX MOJIOKEeHHN. APHCTOTeNb MpeAIoaaral,
YTO BO3MOXKHO BO3HHKHOBEHHE KHBOI'O U3 HEXHBOH NPHPOJAKI
OJ [leCTBMEM HEKO# CHJIbI TBOPDEHHs — JHTEeJIeXHH (B mep.
¢ rpe4. — «JAeHCTBHE? ).

1609 r. HUaroroenen nepsblii Mukpockon (I'. Fanuneii).

1628 r. OTkpsiTo KpoBooObpamenue (B. 'apseii).

1651 r. ChopmynaupoBaHo mojokeHdue «Bce xuBoe u3
aina» (B. Tapeeii).

1661 r. OrxpseiTsl Kanuasaps!l (M. Mansnurn).

1665 r. O6mapysKeHa KIeTOYHAS CTPYKTYypa NpoOKOBOM TKA-
gH (P. I'vk).

1668 r. dxcnepUMMeHTAJIBHO JOKA3aHO PA3BUTHE JMIMHOK
MyX u3 oTJioKeHHbIX ANl (P. Penn).

1674 r. OrxkpeiTel 6axTepun 1 npocreimue (A. Jlesenryk).

1676 r. Onucansl nuacTuAbl 1 XxpomaTodops!l (A. Jlesen-
IYK).

1677 r. Boepseie yBUJieH cnepMaTo30u/ denoBeka (A. Jle-
BEHI'VK).

1688 r. BeejjeHO DOHATHE 0 BHAE KAK 0 CHCTEeMATHYECKOMH
equnaune (1. Peii).

1735 r. Pazpaboransl OpUHOMOEI CHCTEMATHKHY 1 OHHApHAS
HomeHKJatypa (K. JIluanaei).

1778 r. OTKpHITO BEIZiEJIEHHEe KHCJOPOAA pacTeHMAMH
(JTx. Ipuctau).

1779 r. IlokasaHa CBA3EL MEKAY CBETOM M 3eJIeHOM oKpac-
Koit pacrenuit (51. Uarerxays).

1809 r. CchopmyupoBaHa nepBas TEOPHA 3BOJIOIHH Opra-
aurveckoi npupops! (M. B. Jlamapk).

1814 r. YcTaHOBNIEHA CIOCODHOCTH 3KCTPAKTOB AYMEH Ipe-
BpalllaTh KpaxMaJ B caxap ¢ nomomsio ¢pepmentor (I'. Kupx-
rod).

1828 r. ChopMyJIHPOBAH 3aKOH 3apOJBIIIEBOr0 CXOACTBA
(K. M. Bap).

1831 r. OTkpeITO KIeTouHOE A4p0 (P. Bpoyn).
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1839 r. Chopmynupopana kjerounas Teopus (T. IlIsans,
M. llneiigex).

1853 r. Onucano NPOHMKHOBEHHE CIEePMATO30MA B Aifle-
knetky (P. Kebep).

1858 r. ChopmynupoBano moso:keHue: « Kaxxaaa KiaeTka U3
knerku» (P. Bupxos).

1859 r. Ony6ankosana kaura Y. [lapsuna «IIpoucxosxe-
HHE BHJOB IIyTeM ecTecTBeHHOro orbopa, uiau Coxpanerue 6Jia-
rONpHATCTBYIOIIKX nopoy B Gopble 3a :xu3nbs» . Cosziana aBoIo-
IUOHHASA TEOpHA.

1862 r. OnpoBeprayTa TeopHusi CAaMOIPOH3BOJIBLHOTO 3aP0XK-
nenus (JI. ITacrep).

1864 r. Chopmysuposan 6HoreHeTHuYecKHuit 3akoH (9. I'ek-
Kess, ®©. Mionnep).

1865 r. OnybnuxoBansl 3akoHb!l HacaeacTeerHOoCTH (I, Men-
Jelb).

1868 r. OTKpBITEl HYKJIEeNHOBbIe KHCa0ThI (P. Mumep).

1870—1880 rr. OnucaHsl MeXaHU3MBl HEPBHOM pPeryJsliiu
numesapeauda (M. I1. ITasaos).

1871 r. YcraHoBJiieHO, 4TO OEJIKHM COCTOAT U3 AaMUHOKHCIIOT
(H. H. JIiobasun).

1874 r. OrkpeiT MuTO3 v pacturenbueix kiaerok (M. [, Un-
CTAKOB).

1875 r. [lokazaHo, YTO NPOLECCHl OKMUCJIEHHAA IPOUCXOJAT B
TKaHAX, a He B KposH (J. Ilduarorep).

1878 r. OTKPBITO MHUTOTUYECKOE JileJIeHHEe KUBOTHBIX KJe-
ToK (B. ®aemunr, I1. U. Ilepemerxkko).

1880 r. Orkperre!l BuTamuss! (H, U. JIyaun).

1880-e rr. BeiABneHO, 4YTO BCe KUBBI€ KJIETKH IOCTPOEHBI
M3 BeIleCTB, B COCTAB KOTOPEIX BXOJAAT AMMHOKHCIOTEI, A30THC-
Thle ocHOBaHUA # crepuHsl (K. Koccens).

1882 r. OTKpEIT BO30YAMUTE b TYOEPKYJie3a; BhIABJIEH B TKa-
Hax opraauama (P. Kox).

1883 r. Chopmyaupopana 6uosornueckas (paronurapaasn)
Teopusa uMmyHuTera (M. U. Meunukos).

1890—1891 rr. [TpoaeMOHCTPHUPOBAHA BO3ZMOKHOCTE CO3/1a-
HHA y 4YeJIOBeKa U XHBOTHBIX IMMACCHBHOI'O MMMYHHTETa IIyTeM
BBEJIeHHA INOTOBLIX AHTHTEJ; IPHMEeHEeHHe 3TOr0 MeTojA4a B Jeue-
HUH gudrepun (9. A. don Bepunr).

1890 r. [lokasaHa KJeTOYHAA CTPYKTYPa HEPBHOMH CHCTEMEI,
KoTopas 710 3Toro cuuranacsk cuanuTuem (C. Pamon-u-Kaxans).
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1890 r. OrkpeiT BuTaMus B, kKak cpeacTso npotus Gosnesnu
Oepu-depu (nonuuepura) (X. DifKMaH).

1892 r. OrkpeiTel Bupyces! (. Y. UBanoBcKkHii).

1895 r. ObnapyKeHa B KPOBH CHCTeMa KOMILIeMeHTa (J1aT.
«[IONOJIHEHHE»); CO3JAaH MeToJ OIpejejieHuA aHTHUIeHOB
(K. Bopue).

1898 r. Bnepssie onucas meitos (B. . Bensies).

1898 r. OTKpBITO ABOMHOE OILJIOAOTBOPEHUE Y IBETKOBBIX
pacrenuii (C. I'. HaBamusn).

1899 r. OrkpeiTel 6akTepuodaru (H. ®. 'amanes).

1900 r. BropuuHO OTKPLITEI 3aK0HLI HACJIEA0OBAHNA IPH3HA-
koB (K. Koppesnc, 3. Yepmaxk, I'. ge ®pus).

1900—1901 rr. ChopmMyaupoBaHo npeacTasienue 00 yeaoB-
Ho-peduiekTopHoit gearensHOCTH (. I1. ITaBnos).

1901 r. Onucansl rpynnsl KposH (cucrema ABQ), uro caena-
JI0 mepeJiMBaHMe KPOBH npakTudecku BbimoaHuMbiM (K. Jlasg-
mraiigep).

1903 r. YcraHoBjeHa posb 3eJIeHbIX PACTEHHI B KOCMHUYec-
KOM Kpyrosopore sepruu u pemiects (K. A. TuMupsases).

1906 r. OrxpeiT BUTaMHH A; OIMCAHO €ro BIUSHHE HA POCT
¥ pasBuTHe oprannama (P. XonkuHe).

1910 r. Chopmynuposasa Teopus (uiasmbpuorenesa —
makpoasoonuu (A. H. Cesepuos).

1914 r. ChopmynupoBaHa XPOMOCOMHAS TEOPHUS HacJef-
creensocty (T. Mopras).

1920-e rr. OrkpeiT BuTamMuH C; yTOUHEHO, KAK IPOUCXOANT
npoiece 6uonorunyeckoro okuciaenus (A. ¢gon Coent-IIsepan).

1920 r. ChopMyJIMPOBAH 3aKOH I'OMOJIOTMYECKHX PSJOB B
HacaencTeeHHoU namenunsoctu (H. U. Basunos).

1921 r. JlokaszaH (pakT XHMHUYECKOIl ITepeilaud B CHHAICAX
HepBHOU cucremsl (0. Jlesn).

1922 r. OTKpBITO BAUSAHUE OJHON YACTH 3apOJAbIIIA HA APY-
Y0 U BBIACHEHA POJIb 9TOr0 ABJIEHUA B JeTEePMUHALIUN dacTei
paszeuBalonierocs 3apoasima (I'. lllmeman).

1923 r. OxapakTepusoBaH (POTOCHMHTE3 KAK OKHCJIHUTENbHO-
BoccraHoBuTeNbHaA peaknuda (T. TyrGepr).

1924 r. OnybaukoBaHa eCTECTBEHHOHAYYHASA TEOPHUSA IIPOHUC-
XoxieHus xku3Hu Ha 3emue (A. U. Onapun).

1926 r. OcHoBaHa HAyKa FeHETHKA NONYJALWN, CTABIIAA
OCHOBO# CHHTeTHYECKOH TEOPHH 9BOJIIOLUMM — CHHTE3a reHeTH-
Ku ¥ kjaaccuyeckoro gapsuausma (C. C. YerBepukos).
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1926 r. Onybnuxosas Tpyx B. . Bepraackoro « Buocdepas.

1926 r. O6rapy»eHo MyTareHHOe /IefiCTBHe PEeHTIeHOBCKHX
ayueit (X. Menuep).

1929 r. Beigenes npupoHbii neHnUIKH (A. PaeMuHr).

1931 r. CKOHCTPYHPOBAH 9JIEKTPOHHLIH MHKPOCKOI
(9. Pycka, M. KHouus).

1933 r. JokaszaHo JuHeHHOE pacloJioKeHHe reHOB B XpOMO-
comax (T. Mopras).

1937 r. Onucan nuKa TPHKaAPOOHOBBIX KHCJIOT — BaX<Heil-
as yacTh nponecca Tkaneporo asixaduda (X. Kpe6e).

1940-e rr. OTxkpriT MexaHuam nBeroBocupusaTus (P. I'pa-
HHT).

1940 r. [Tonyuen XMMHUYECKH YMUCTHII AHTUOMOTHK NEeHU-
nuiaud (I'. @nopu, 9. Yeiin).

1940 r. Paspa6orana Teopusa Ouoreonenos3os (B. H. Cyka-
4eB).

1943 r. JloxasaHO CYIIECTBOBAHWE CIIOHTAHHBIX MYTAIlWit
(C. Nlypusi, M. [Tens6piok).

1943 r. Obuapyxxen suramue K, NpensTcTBYIOLMNA paspy-
menuio cocypos (X. Iam).

1944 r. Jlorkazana reHerudeckasa poas [JHK (O. Osepnu,
C. Makneox, M. Makkaprn).

1945 r. OrkpeiTa aagonnasmarudeckan cers (K. IToprep).

1945 r. Jloxazana HMMMYHOJIOTHYECKas MPHUPOAA OTTOpIKe-
HUS NpH TpaHCHJaHTALUHM (mepecajgke) TKaHeil M OPraHoB
(IT. Mepnasap).

Cepeanua 1940-x rr. OnucaHsl ¢ NOMOIIBIO 3J€KTPOHHON
MHUKPOCKOIIMH CTPYKTYPa SHAOMJIAZMATHYECKOTO PETHKYJIyMa
(A. Knon), pubocomsr u kommiaexce Nonpaaxu (1. ITannage), mu-
ToxoHApuit 1 nusocoMm (K. e [dwos).

1946 r. OrkpsiTa cHcTeMa pexkoMOMHaANHE y GaxkTepuii
(. Jlexepbepr, 9. TaTym).

1948 r. O6ocHOBAHO €IMHCTBO NPHHIMIIOB YIPABJICHUA B
KubepHeTHYeCKUX cucTeMax ¥ »kuUBhIX opranuamax (H. Bunep).

1948 r. [leTanbHO ONHCAHBI (DYHKIMH TIPOMEKYTOYHOIO
moara (B. I'ecc).

1940—1950-e rr. O6HapyKeHbI FeHbl, ONPEAeIAIOI[HEe BO3-
MOYXHOCTB Ie€pecajKH TKaHeif 0T OAHOr0 YKUBOTHOTO K APYroMy
([I. CHenn); OTKpBITA AHAJIOTHYHAN CHCTEMA T'eHOB Yy ueJioBe-
Ka — IVIaBHBIH KoMIuiekc rucrocoBmectTumoctH (HL. Hocce).
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1950-e rr. JlokaszaHo, 4TO YACTh CTPYKTYPHLIX 3JIEMEHTOB
XPOMOCOMBI CIIOCODHA MepeMeraThCcsa N0 CAMOH XPOMOCOME U K
APYroii XxpoMocoMe — peryJjanusa akcnpeccuy resos (B. Mak-
KnuaTok).

1950-e rr. YcranosaeHa posab (pochopHIHPOBAHHA GEIKOB
KaK CBA3YIOIUIEro 3BeHA MEeX Y BTOPHUYHBIMH HOCPeAHUKAMH H
KOHKPEeTHbBIMH OHOXHMMHYECKHMH peakuuamu (3. Pumep,

9. Kpebc).
1950—1970-e rr. OTkpbiTa HOBaA rpynna 6uoJorudec-
KM aKTHMBHBIX BeIleCTB — MPOCTAIrJIAHAWHOB; H3Y4YeHO HX

BIAMAHNE HA MPOLECChl KHUIHEJesATeJIbHOCTH OPraHW3MOB
(Y. dou Jiinep, M. l'oasadaarr, C. Beprerpem, B. Camyanscon,
II. Beiin).

1953 r. ChopMynupoBaHbl NPEACTABJIEHHUA U CO3JaHA MO-
nens crpyktypsl [JTHK (1. Yorcon, ®@. Kpuk).

1957 r. OTKpBITHE MeXaHU3MOB OHOJIOTHYECKOro CHHTe3a
OJHK u PHK BHe »xupBoro opranuama — in vitro (C. Ouoa,
A. Kopubepr).

1960 r. YcraHoB/IeHA BO3MOXXHOCTS M’MOPUAU3AIMHA COMATH -
yeckux Kiaetok (I'. Bapekmuii).

1960-e rr. Onucanbl pasjandus MexAY PYHKINAMH IPABOro
¥ JIeBOTO noJymapuii rosiosaoro moara (P. Cneppn).

1961 r. Onpegeneds! THI 1 001asA IPUPOA M'eHETHYECKOTO
‘koza (P. Kpuxk, JI. Baprer, C. Bpennep, P. Yorc-Tobus).

1961 r. Hauaro knoauposaraue xuBoTHBIX ([[:k. I'epaor).

1962 r. ChopMyJINpPOBAaHBEI HPEACTABJIECHHSA O PeryJsiiuu
aKTHBHOCTH TI€HOB CHelHalbHBIMHM IeHaMH—OIepaTopaMu
(P. HKarobd, J. Mono).

1965—1966 rr. Pacmundposad TpUIJIeTHRIN MreHeTHYeCKHi
koa B monekynax JTHK u PHK (M. Hupen6epr, X. Kopana), pac-
KpsiTa crpykrypa Tpancnoptaoit PHE (P. Xoann).

1969 r. PackpsiT MexaHu3M pernpoaykiuum supycos (A. Xep-
mu).
1970 r. OcywmectsieH xuMudecKuii cuaTes resa (X. Kopana).
1970 r. OrkpoiTa obparHas TpaHckpunnua (X. Temusn,
II. Bantumop).

Hauano 1970—x rr. B knetouHoii MmemOpaHe o6HADYKeHBI
G-benkn, AelicTBYIOIINE KaK NepeJaTUMKH CUTHAJIOB OT penen-
TOpa K CHCTeMe BTOPHMUYHBIX nocpegHuxkos (M. Popben,
A. IxuniamMen).
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1970-e rr. O6Hapy KeHbI I'eHbl, PEeryJupyoiiHe Iepexo oT
OJHOTO MIepHOoa KJIeTOYHOTO AejieHns K ciexywmemy (JI. Xapr-
BeJLI).

1973 r. Ony6imKoBaHbI PE3YJIbTATHI HOBEIX 9KCIIEPUMEHTOB
no monekynasapaomy kiaoauposanuio (C. Koan, A. Yanr).

1973 r. Ilpucy:xkznenne Hobenesckoii npeMun 3a cosganue
9TOJIOTHH — HAYKH O MOBEAEeHHH JXMBOTHHIX; paboTEI NPOBOAH-
nuck B 1-it monopune XX Beka (K. don ®@pum, K. Jlopenn,
H. Tunbepren).

1974 r. YcraHoBJIeHA CBA3b MEXK/Y AaHHBIMH MreHEeTHYEeCKO-
ro aHaausa U passutrueM opraHoB y C.elegans — HeMmaToAbI
(C. Bpennep).

1975 — 1980 rr. B 6es1koBoi MoJIeKyJIe 00HADPYKEeH 0COObIi
YYACTOK — TPAHCHOPTHBIA KO/, KOTOPbIH HAIIPDABIAET CHHTE3H-
pyemMblii DeJIOK K onpejiesieHHOH YacTH KJIeTKH H crnocobeTByeT
NMPOHMKHOBEHHIO ero ckBo3k memOpansl (I'. Biobex).

1976 r. [lokazaHo, 4TO An0ONTO3 ABJIAETCA 4YACTHI0O HOPMAJlb-
HOro npouecca andpepeHIHPOBKYN KJETOK; BhIABJIEHHE MyTa-
Uil OAHOTO U3 IreHoB, peryaupyiomux anomnros (. Cancron).

1977 r. Ycranosueno, uro red npucyrersyer B IJHK u PHE,
KaK IpaBHJIO, B BUJE pas/eJIbHBIX CEMEHTOB — DK30HOB (H0-
MOJIHUTEJIbHAS BO3MOYKHOCTH pekomOmuanmuu resoB) (P. Po-
bepre, P. [lapmn).

1978 r. O6HapyKeHO MPOCTPAHCTBEHHO-BPEMEHHOe COOTBeT-
CTBHE MEXKAY PACIOJIO}KeHHEM reHOB B XpOMOCOMe B 00J1acTAMH
TeJla, pasBUTHE KOTOPLIX OHHA Hanpapiasaior (I. Jlsiouc).

1980 r. BuisijieHbI I'eHBl, HMEIOLIME B X0/¢ paHHero osMopu-
OHAJILHOI'O Pa3BUTHUA KJIIOUeBOe 3HAYeHHe JJIA 3aKJaKH CXeMbl
Tesia v hpopmupoBanus ero cermenToB (K. Hiocenaita-Ponsxapn,
9. Beiicxayc).

1982 r. IloxazaHa BO3MOKHOCTb H3MeHeHUA (DeHOTHIIA MJle-
KONMMUTAKIHAX ¢ NOMOLLI0 peKkomOmHaHTHEIX Mmonexkyn JIHK
(P. IToamuTep, P. Bpuacrep).

1985 r. OTKpBITHI IPHOHBI — KJETO4YHBIe Oelku, 00BIUHO
OesBpe/iHble, HO MHOI'ZA CIIOCODHBIE H3MEHATH CBOIO CTPYKTYPY
M IpeBpalaThea B Bo3byaureneil MHQEKIMOHHEIX 3a00/1eBaHMit
(C. Ilpysunep).

1986 r. YerasosiieHo, uto okuch aszora — NO sBiasercs ne-
pelaTYMKOM CHI'HAJIOB OT OAHOH KJIETKH K JApyroil — abcosiorT-
HO HOBBIN MPUHIUI IIepeJauy CUTHAJIOB B OMOJIOrHYeCKHX CHC-
Temax (P. @ypurorr, JI. Urauappo, ®. Miopan).
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1986 r. OnucaHbl KJIIOUEBBIe I'eHbl, PEryJupyroliue amoil-
To3 y C.elegans (HemaToasl) 1 y uenoseka (P. Xopsurn).

1990-e rr. Onucassl CHHANITHYECKHE MEXaHH3MbI IaMATH
(2. Konpgen).
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