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KAK II0JIb30OBATHCA YYEBHHUKOM

OsnakombTeck ¢ orjasjeHdemM ydyebHMKa — Bam OyjgeT NOHATHO €ro
[IOCTPOEHME, PACIOIOXKeHue mnaparpadoB II0 IjaBaM.

Hayuas yueOHHMK, paccMaTpHBalTe B HEM pPHUCYHKH, (ororpaduu u
cxembl. ObpamiaiiTe BHUMaHiEe HA BBIJeJeHNE TEPMHHOB KYPCUBOM — 3TO
NIOMOXKET JIy4llle 3allOMHUTH HM3yuyaeMblil MaTepHal.

Ha monax yuebHMKa B KOHLe mnaparpadoB Bhl YBHAHTE CHUMBOJIUYE-
CKMe 3HaKN, 3HaAK ® IIOMEIleH PALOM C BONPOCAMH, NpeiHa3HAYEHHBIMH
JJIA TIPOBEPKM YCBOEHHBIX 3HAHMI; S3HAK P yKA3BIBAET HA 3aJlaHUS TBOP-
YEecKOro xapakTrepa, KOTOpble IIPeAJaral0T BaM OCMBICJAHUTL H3Y4YEHHOE;
gHaxk p obosHauaeT 3amadyd; 3HAK O — 23TO 3aJaHMA HA IIOBTOPEHHE U3
KypcoB GOTAHMKM, 300JI0OTMH, AHATOMHH, (DH3HMOJIOTMH M T'HTHEHBl YeJo-
BEeKa, a TakyKe M3 y4eOHBIX NOCOOMI M CIPABOYHBIX KHHI. OTO MOMOKET
Jy4IIeMy YCBOEHHMIO M 3aKPEIIeHHIO TPOHJEHHOIO Ha YpPOKax.

Marepuas, nOMeIleHHBIH Ha LBeTHOM (oHe, IpeAHA3HAYEH AJA TeX,
KTO HM3y4yaeT npeaMer 2 4 B HeJeJIO.

BaumMarenbHO paccMmoTpuTe (opsanbl yuebHuka. Ha Hux OyayT cebli-
KH B TEKCTe.

IToneaysace yuebHuKOM, Oyasre akkyparHbl. He neperubaiite KHHUTY,
Oepe’KHO IepesMCThIBAiiTe CTPAHMIBI. ITOT YYeOHMK ele OyAEeT CIYKHTh
BAlllUM MJAJIIAM TOBApPHIIAM.
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BBEJJEHHE

Buoaoeuss — HayKa 0 SKHBOM NIpUpoJe ¥ 3aKOHOMEpPHOCTAX, €10
yhnpasasiommux. Buosornsa mayyaer Bce NPOABIEHHA JKU3HHM, CTPOEHHE M
(GYHKIHN KUBBIX CYIIECTB, a Takme uxX coobuiects. OHa BBIACHAET IPO-
HACXO0JKJeHHe, PACIIPOCTPAHEHHE M pPA3BUTUE KHUBBIX OPraHU3MOB, CBA3H
UX APYr € JAPYroM U C HEXHUBOU NPHUPOAOI.

upoii mup HeoObvaiiHo pasHooOpasen. B wnacrosmee Bpemsa obHa-
py:keHo u onucaHo upumepHo 500 Teic. BUAOB pacTeHuit u OGojee
1,5 MJH BMAOB KUBOTHBIX, Gosee 3 Thic. BHJOB OaKkTepuil W COTHH ThI-
cAy rpuboB. YMCno elle He ONMCAHHBLIX BHUIOB OIEHWBAETCA 10 MEHbINeH
Mmepe B 1—2 wmiaH. Beigsienue u oObsAcHeHHe ODIMX ABJIEHWA H I1pO-
IIeCCOB JJIs BCero MHOroodpasms opraHMamMoB — 3ajava obiieil 6uosorun.

OcHOBHBIE NpPH3HAKM KUBOro. Kasaslili OpPraHusM NIpeAcTaBIdAeT co-
60M COBOKYIIHOCTH YIOPAJOYEHHO B3aMMOJAEHCTBYIOIIMX CTPYKTYpP, obpa-
3VIOIIMX eJuHOe Iejoe, T. €. ABIdeTca cucmemoll. HuUBble OPraHU3MBbI
o61aga0T IPUBHAKAMH, KOTOPBIE OTCYTCTBYIOT V OOJBIIMHCTBA HEMMBBIX
cucrem. OmHAKO cpeau STHX INPU3HAKOB HET HU OJHOTO TAKOro, KOTO-
peiit ObLI OB MpHUCYL] TOJLKO KUBOMY. Boamo:xHBIN cnocob omucaTh

JU3HL — 9TO MNEepPeuyncJNTh OCHOBHBIE CBOMCTBA KMBBIX OPTaHM3MOB.
1. Ogra w3 umauboJiee NMPHMEYATENBHBLIX OCODEHHOCTEH JKHBBIX Opra-
HU3MOB — 3TO HMX CJAONHOCMb W BbLCOKAS C¢menens opzanusayuu. OHn

XapaKTepHU3yIOTCH YIOPAJAOYEHHBIM BHYTPEHHHMM CTPOEHUEM M COJepaTr
MHOKECTBO PAa3JIMYHBIX CJIOMKHBIX MOJEKYJI.

2. JIobaa cocraBHadg UYacTh OPraHM3Ma HMMEeT CHelMaJibHOe HazHauye-
HHE U 8binoanaem onpedeiernvie (PYHKYUU. ITO OTHOCHTCA HE TOJBKO K
opraHam (IIOYKH, JIerKme, cepjue M T. A.) ¥ KJeTKaM, HO U K BHYTPH-
KJIETOYHBIM CTPYKTYPAM H MOJIEKYJIaM.

3. upsle opraHuaMbl 00JANAIOT CIOCODHOCTHIO M3BJIEKaTh, npeobpa-
30BBIBATH M MCIIOJb30BATh JHEPrHI0 OKpPYKalolleil cpeabl — sndo B ¢op-
M€ OpPraHuYecKMX MHUTATEJbHBLIX BellecTs, JUO0 B BHAE SHEPruy COJIHed-
HOro M3JydeHHdA. Brarojaps sToif 9HepruM U BelllecTBaM, MOCTYIAKOIINM
H3 OKpysKawlieid cpejbl, OPraHM3Mbl NOJIEP:KHUBAIOT CBOIO IEJOCTHOCTH
(VIIOPAAOYEHHOCTS) M OCYILECTBIAIOT Pa3IWYHbIe (DYHKIMH, BO3BPANIAIOT
JKe B IPHPOAY NPOAYKTHEI pacnaga m npeodpas’oBaHHYIO 9HEPruio B BHUJE
Temna, T. €. OP2AHUIMbL CROCOGHbLL K O0MEHY 6ewecmeom u 3Hepauell.

4. Opraunsmel CnocobHBl cHEU(pHUECKH peazuposamby Ha H3MeHeHUd
okpyxaomein cpeasl. CrocobHOCTHL pearMpoBaTh Ha BHeIIHee pasiparke-
HUe — YHHBepcaJibHOe CBOICTBO KHBOTO.

5. JKusble OpraHu3Mbl XOpoIIO npucrnocobieHbpl K cpeae oburaHus.
OHM IIpexpacHo COOTBETCTBYWOT cBoemy o0pasy xunsnu. JlocraTouno
O3HAKOMUTHECA CO CTPOEHMEM KpoTa, pbiObl, IapasHTUYECKOro 4Yepesd,
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yrobBl TIPEACTABUTEL B OOLIMX yeprax, Kak oHu KupyT. OcobeHHOCTH CTPO-
eHHA, (DYHKIMHA M NOBeAeHMHA NAHHOTO OpPraHM3Ma, OTBedawue ero ob-
pasy JKW3HHW, HA3BIBAKT adanmayuamu (IPHUCIOCODJIEHUAMH).

6. Camas mnopasuresbHasd OCODEHHOCThH KUBBIX OpPraHM3MOB — CIIO-
coBHOCTE K CAMOBOCIIPOM3BEAEHHIO, T. €. padmHoxceHuio. IloromcrBo Bee-
raa cxXoAHo ¢ poaurensmMu. CylnecTBYIOT MexXaHM3Mbl nepejgadm HHGOD-
MAIMM O MPU3HAKAX U (DYHKOHUAX OPraHU3MOB M3 NOKOJEHHUA B IOKOJe-
Hue. B arom mposBiasercs HacledcmeéeHHocmb., MexaHM3Mbl XPAHEHHA U
nepefauyM HACJEJCTBEHHBIX CBOMCTB OAMHAKOBBI AJA BceX BuAoB. Oxna-
KO CXOACTBO pOJAMTENe ¥ INOTOMKOB HUKOrJa He ObIBAeT MOJHBIM: MO~
TOMKH, OyAyYM IIOXOXXKH HA pDOJAMUTENeil, Bcerga 4YeM-TO OTJHUYAIOTCH OT
HUX. B 3TOM COCTOMT sIBJIeHHe U3MEHYUB0CMU, OCHOBHBLIE 3AKOHBI KOTO-
poit Takyke obumme ansa Bcex BUA0B. Taxkmm o6pasom, *KUBLIM OpraHuW3-
MaM CBOMCTBEHHEI PA3MHOMKEHHE, HACJIeJCTBEHHOCTh W M3MEHYHBOCT.

7. IIng KUBOTO XapakTepHa CIOCOOHOCTE K MCTOPUYECKOMY PasBHMTHIO
M M3MEHEHMIO OT IPOCTOr0 K CJOMKHOMY. OTOT IIpOIlecC Ha3bIBAIOT 360-
aoyuell, B peayibTare SBOJIOIUHN BO3HUKIO Bce MHOroo6pasme XMBBIX
OpPTaHU3MOB, NPHUCIOCOOJIEHHBEIX K OIPEeJeNeHHLIM YCJIOBHUAM CYIIeCTBOBA-
HuA (cM. ¢opsan II).

¥YpoBuu oprasuszanuu Ku3HH. (1A KUBOW NPHUPOABRI XapaKTepPHBI
pasHble YPOBHHM OpPraHM3allMM €e CTPYKTYpP, MEKAY KOTOPBIMH CYIIecT-
BYET CJIOMHOe comogunHeHme. H{M3HL HA KaJOM VYDOBHE H3y4aioT CO-
OTBETCTBYIOLIME pasjeibl OHOJOrMM: MOJEKyJApHas OuoJorufA, IUTO-
JIOTHS, TeHeTUKa, AHATOMMA, (DU3MOJIOIHs, SBOJIOIUOHHOE YUeHHe, JKO-
JIOTUA.

Camplif HMIKHUHA, HanbGonee ApeBHUN YPOBEHB YKM3HM — 39TO YPOBEHb
MONEKYAAPHBLLX empyKmyp. 3Aech MPOXOAMT TPAHUIA MEKAY MKHUBBIM U
 HEeKHMBBIM. BbIlle HAXOAMTCH KJAEMOYHbLL Yyposenb xusHu. U KieTka, u

3AKJIOYEHHBIE B HEH MOJIEKVJIAPHBIE CTPYKTYPHI B INIABHBIX UepTax CTpO-
@HNA Yy BCeX OPraHHM3MOB CXOJHHI.

OpzanHO-mKaHe6blll YPOBEHbL XADAKTEPEH TOJBKO AJA MHOTOKJeTOoY-
HBEIX OPraHU3MOB, ¥ KOTODBIX KJETKM ¥ oOpasoBaHHBIe M3 HHUX UYaCTH Op-
TAHMW3Ma [OCTHUIJIM BRICOKONW CTEleHHM CTPYKTYPHOM M (DYHKIIMOHAJIBLHON
crienMaaIu3anuu.,

Cnepyomuii ypoBeHb — 8TO YPOBEHBb Uenocmiuozo opzanuszma. Kax
OBl HU pAas3JIMYANMCh OPraHu3Mbl Mexay coboi, ux o0beiuHAET TO, YTO
OHH BCe COCTOAT H3 KJEeTOK.

Bud, o0beiMHSAIONINN CXOJHLIE B OCHOBHBIX UYepTaX OPraHM3MbI, CO-
crapifer 0oJiee CIIOKHBIM YPOBEeHb OPraHM3allMM KHU3HU. 3lech JeHCTBY-
IOT CBOM 3AKOHBI — BAKOHBI BHYTPHMBHJIOBBIX OTHOIIEHMN OPraHM3MOB.

Haxomnen, eme Gosee BHICOKMM YDPOBHEM SfABJIAETCH YpPO6eHb OUOUEHO-
308, T. e. coobuiecTB BceX BHUJ0B, HACEAAIIINUX TY MIM HHYI TEpPPHUTO-
PHI0 MAM akBaTopuio, Ha aToM ypoBHe AeMCTBYIOT 3aKOHBI MeXXBHIOBEIX
OTHOIIEeHUI1.

COBOKYIIHOCTH BCEro KMBOI'O, HACENAIONIEro 3eMJI0, COCTaBafAeT Ouo-
cgpepy. ITO BbiCWIUL YpOoBeHb OPTraHUBALMK KHU3HU.

3aKOHBI, XapakTepHble AJs Gonee BHICOKMX YPOBHEeH OpPraHU3anuu >KH-
BOTO MHpA, He HCKJIKYAIOT AeHCTBHA 3AKOHOB, NPUCYHIHX 0ojiee HU3KHM
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ypoBHaM. O6waa Ouonozus H3ydaeT 3aKOHBI, XapaKTepHble MJIA BCeX
VPOBHEH OpraHu3anuu >KU3HH.

Meronsl uayuyenus Ouosorum. [lns mMayueHusa KUBOH npupogsl 6mo-
JIOTH TIPMMEHSAIOT pasjuuHble Meronsl. HabawdenHue mo3pBoifeT BHIABUTH
o0beKThl ¥ siBJeHHA. CpasHeHue [aeT BO3MOKHOCTH YCTAHOBMTbH 3aKOHO-
MepHOCTH, 00IIMe AJs PasHbIX fABJEHMH B kuBoil nmpupozge. B arxcnepu-
MeHme, WIH onbime, CO3JAETCs CUTYAIHs, MOMOTaillad BEIABHTH Te WJIH
WHBIE CBOMCTBA OMOJOrmuYecKux ob0bexkToB. HMcemopuveckult memod mno3Bo-
JIAeT HA OCHOBE JAHHBIX O COBPEMEHHOM OpPraHM4YecKOM MHpPe U ero mpo-
IIIJIOM MO3HABATH IMPOLECChl PA3BUTHA »KUBOM npupojsl. Kpome atux oc-
HOBHBIX METOJI0B, IIPHMEHSETCH MHOI0 JpPYyrux.

Ilpn wusydyenum OHMONOTHUECKHUX OOBEKTOB MCIOJB3YeTCA camas pas-
JUYHAA TeXHMKAa: MUKDOCKOIBI, yJibTpauenTpudyru, pasHooOpasHble XH-
MHYEeCKHe aHAJM3ATODPLI, KOMILIOTEDHE! M MHOMKECTBO IPYTMX HIpubdopos,
MO3BOJAIOIIAX PACKDPBITE TAllHBI KUBOM marepuu. Csoit BKIan B uayde-
HUe OHMOJOrMM BHOCHAT CIEIHAJMCThI, Kasajgock Obl, nanexkue orT Ouoj0-
FHUA: XUMUKH, (QUBHKH, MaTeMATHKH, MHIKEHepbl M MHOI'He JpyrHe.

3navenue Omomormm. Buosornmyeckue 3HAHWA JexaT B OCHOBe MeJH-
IAHCKHX M CEJhCKOXO3ANCTBEHHBIX HAYK. Buosorus pemiaer BayHelmine
npaxTuyeckue s3ajgauu. OgHA M3 HAX — MOPOM3BOACTBO ITPOJIOBOJILCTBUA.
Ina Toro urobnl obecrmeuuTh NMUTAHMEM BCe yBeJUYMBalolleecd Hacese-
HHe Hallmeil IJIaHeThl, HeoOX0AMMO MMETh BBICOKOIPOAYKTHBHBIE CODTa
CeJIbCKOXO3fIMCTBeHHBIX PACTEHMII W TOPOJBI KUBOTHBIX, 8 TAKKe COBep-
IMIEeHHBIE METOJABLI MX BHIPAUIMBAHUA. ITH NpobiieMbl HEJNb3dA PeIluTh, He
3HAf 3aKOHOB DMOJIOrHHM, IpeJe BCEero 3aKOHOB HACJIEJCTBEHHOCTH, U He
OnMpasch HA HUX B ArDOHOMHUHM M 300TEXHHKE,

OueHp BajkHA 3ajaua paspaboTKM METOAO0B IpelyIpe:xKAeHHuA U Jeye-
HuA OoJiesHed yeoBeKa, 0CODEHHO TAKHX TAMEJNBbIX, KaK CepiedyHo-Cocy-
nucrsie, pak, CITAI. Pemrenue astoit sagmaum Ttpebyer raybokoro uccie-
JIOBAHHA KU3HEHHBIX ITPOIECCOB M MEXaHM3MOB, MMM YNPABIAIIAX, KaK
B OTHENBbHBIX KJIETKAaX, TAK M B OpPraHmMaMax M coobmiecTBax.

BaskHelimmas sajaya HAIIEro BPeMeHM, KOTOpAs BCTala Iiepel 4Yeso-
Be4YECTBOM, — OXpAHA NPHUPOABI M NPHYMHOKeHHe ee GoraTcTB. Odra 3a-
Jaya MPOAMKTOBAHA TeM, YTO MOJ BIMAHHEM XO03AWCTBEHHOM JeATeNbHO-
CTH YeJIOBEKA MAET [POLECC 3arpa3HeHUs OKpy:Kalolleid cpeinl, BCJEACT-
BHE 4Yero IPOMCXOAWT COKpallleHHe YMCIeHHOCTH M Jjaxke rubeab BUJOB
JKMBOTHBIX W pacTeHHH. 3arpAsHeHHe OKpY)Kalollei cpelbl OTPHUIIATENb-
HO BJIMAET HA 3[0POBbe YEIOBEKA.

OcCTaHOBUTL pPA3BUTHE NPOMBINLJIEHHOCTH M POCT TI'OPOAOB HEBO3MOK-
Ho. Ho coBepmenHO HeoOXOAMMO TMPefOTBPATHTL Yrposy, KOTOPYIO Hecer
ATOT IIpoIlece HPHPOJE M CAMOMY UYEeJOBEeKY, 4To Takxke Tpebyer raybo-
KOT0 3HAHUA 3aKOHOB 001eil Ouosoruu.

Ilporpecc Gmonormu B XX B., €e Bo3poclIag pOJb OIpPeReAlT u ee
3HAUMTEJNHHO 0OJiee BBICOKHH YpPOBEHbL CPABHHUTENLHO C TeM, Kakoil oHa
umesia 40—50 mer masax. [lo ypoBHIO BHONOIHYECKHX HMCCIEOBAHNN MOMK-
HO CYAMTHL O MATEepPHAJIbHO-TeXHMUYEeCKOM pAa3BHTHH o00mjecTBa, TaK Kak
6MOJIOrHA CTAHOBUTCH pPeasibHOM ITPOM3BOAMTENLHOM CHJIOH, & TaKKe Hayd-
HOW OCHOBOH PAaUMOHAJBHBEIX OTHOLIEHMI MEMJIY YeJOBEeKOM M IIPUPOJOH,.
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KNETKA — EOVWHULA XUBOIO

I'nasa I. XUMHUYECKHI COCTAB KJIETKH

B xuBEIX OprasusMax Coepxurcsa GOJIBIIIOE KOJMYECTBO XMMHYECKUX
asemeHTOB. OHH Oﬁp&SYIOT JBa KJacca COeIMHEeHHN — OpraHHvdecKHre H
HeopraHm4yecKue.

XUMHUECKHe COeJMHEHUsA, OCHOBOMN CTPOEHHA KOTOPBIX ABJAKTCA ATO-
MBI yrJjiepoja, COCTaBJAKT OTJIMUYMTENbHbIH IIpU3HaAK XHBOIO. 9T coexu-
HEeHHHA HasblBalOT Op2aHuUYecKuUMU. Oprannqecxne COeIHMHEeHHUA qpeaamaﬁ-
HO MHOFOOGD&I}HH, HO TOJIBKO 4YeThblipe KJiacca HX HMeT Bceoﬁmee 6uo-
JIorMyecKoe 3HaveHue: 0eJKH, HYKJeHHOBLIe KUCJIOTEI, YIJIeBOABI U JIAMHUBI.

§ 1. Heopzanuweckue coeduneHus

Buosornyecku BajkHbIe XMMHYECKHe 3jJeMeHThbl. V3 M3BEeCTHBIX HaM
6osee 100 XMMHUYECKHMX 3JI€MEHTOB B COCTAB YKMBBIX OPraHM3MOB BXONAT
oxkosio 80, mpHueM TOJNBKO B OTHOIIEHHWH 24 HM3BECTHO, KaKHe (QYHKIUH
B KJeTKe OHM BhIIOJHAKT. Habop arux asiemeHTOB He ciayuaeH. JHu3Hb
sapogniack B Bogax MHpPOBOro okeaHa, W »KMBble OPraHM3Mbl COCTOAT
NPeMMyIIecTBEHHO M3 TeX 3JIEMEHTOB, KOTOpble o0pasyioT JIerKko pacTBO-
pHUMBIE B BOJE COoeAMHEHUS. DOJBIIMHCTBO TAKHUX 2JIEMEHTOB IIpHHAlJIe-
FHT K YMCJIY JIEPKMX, UX 0COOEHHOCTBIO fIBIAETCA CIOCODHOCTL BCTYIATH
B NpOYHble (KOBAJIEHTHbIE) CBA3M U 00pA30OBBIBATH MHOKECTBO pasjany-
HBIX CJIOMKHBIX MOJIEKY.JI.

B cocraBe KJIETOK ueJoBeYeCKOro reja npeobsagaiT Kuciaopox (6o-
aee 60%), yraepoa (oxomo 20%) u Bomopox (okomo 10%). Ha asor,
Kanbuuit, gocdop, Xa0p, Kajaui, cepy, HaTpuil, MarHui, BMecTe B3AThHIE,
npuxoaurca okoio 5% . OcranbHbie 13 371€MEHTOB COCTABIAKT He Goiee
0,1% . CxomHbIil 3JIEMEHTHBIA COCTAB MMEIOT KJeTKHM OOJBINMHCTBA HKH-
BOTHBIX; OTJIMUYAIOTCA JHIIbL KJIETKH PacTeHHil ¥ MHKpoopraHuamon. [la-
JKe Te 3JIeMEeHTHI, KOTOphIe B KJeTKaX COAEepsKaTcd B HHUYTOMKHO MAaJIbIX
KOJMYECTBAX, HUUYEM He MOryT ObITh 3aMeHeHbl M COBEpIIeHHO Heob6Xxo-
aumel aas oxusan. Tak, cogepxaHue moja B KJeTKAX He IpeBHIINIAeT
0,01%. Opuako npu HegoCTaTKe ero B Io4yBe (M3-3a 3TOr0 M B IHIIE-
BBLIX TPOAYKTAX) 3ajep:kuBaercd pocT u passutme gereit. Copep:xaHue
MeaM B KJETKax »XuBOTHBIX He mnpessiuaer 0,0002% . Ho npu Hemocrart-
Ke Meau B nouse (0TCi0/la MU B pacTeHUAX) BO3HHMKAIOT MaccoBble 3abo-
JIEBAHUS CEJIbCKOXO03AMCTBEHHBIX XHBOTHBIX.

3HaveHue IJf KJETKH OCHOBHBIX 3JIEMEHTOB IPUBeJEeHO B KOHIle 3TO-
ro naparpada.

Heopranuueckue (MHHepaJbHBIE) coefHHeHHA. B cocraB KHUBBIX KJie-
TOK BXOJHMT PfAJ OTHOCHUTEJIBHO MPOCTHIX COEJUHEHHH, KOTOpbIe BCTpedYa-
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IOTCA W B HEXHUBON mnpupoje — B MHHe-
pajiaX, DPUPOAHBIX BOAAaX. DTO HEOPraHu-
yecKHe COeaMHEeHWS.

Boda — ojHO M3 CaMBIX pacrpocTpa-
HeHHBIX BelnecTB Ha J3emye. OHa NTOKpHI-
BaeT GOJBIIVIO YACTh 3€MHOH IMOBEPXHOCTH.
ITouTu Bce KHUBBIE CYILECTBA COCTOAT B OC-
HOBHOM M3 BOJIbl. ¥ 4YeJIOBEKa COJeprKaHue
BOJABI B OpraHax M TKAHAX BAPbUDYeT OT
20% (B roctHO# TKaHu) no 85% (B ronos-
"HoM Moare). Oxomao 2/3 MAaCChl YeJIOBEeKa CO-
CTaBJfeT BOJAA, B OpPraHu3Me MeJy3sl [0
95% BOABI, Ha)Ke B CYXMX CeMeHax pacre-
HUt Boja cocrasasier 10—12%.

Bopa obnagaer HEKOTOPBIMH YHHUKAJb-
HBEIMM cBoiicTBamMu. CBoiicTBA OTH HACTOJb-
KO BayKHBI [AJIS JKMBBIX OPraHU3MOB, YTO
HeJIb3sd TPeJACTaBUThL KU3HL 0e3 aToro co-
Puc. 1. O6pasoBanue BOAOPOA-  eAMHEHUS BOAOPOAA W KHCIOPOJA.

HBIX CBASeidl B BOAE VHUKaJbHBIE CBOHCTBA BOJBI OINpejess-

I0TCHA CTPYKTYPOH ee MoJiekyJs. B Mosexy-
Jle BOABI OJIMH ATOM KHCJIOPOJa KOBAJEHTHO CBS3aH € JABYMA aTOMaM#
Bomopona (puc. 1). Monexyna Boxel moaspHa (aunoss). IlonomxurenbHbie
3apANkl COCPEAOTOUEHBI y ATOMOB BOJAOPOJA, TaK KaK KHCIOPOJ 3JeKT-
pooTpHIaTebHee BOAOPOJA.

OTpuIaTeJLHO 3apPAMKEHHBIN aTOM KHCIOPOJA OJHON MOJIEKYJbl BOJABI
NPUTATUBAETCA K IOJIOMKUTENbHO 3apsi’KeHHOMY ATOMY BOJOpOAa APYroit
MOJIEKYJIBI ¢ oOpasoBaBueM godopodHoil ceéaszu (puc. 1).

Ilo mpouyHOCTM BOAOPOJHA&A cBsA3k npumepHo B 15—20 paa ciabee xo-
BaJICHTHOH cBaA3u. IlosToMy BOLOpOAHAA CBA3b JIETKO pa3pbiBaeTcd, UTO
HabmofaeTcs, HanpuMep, NPH HCIAPDEHUU BOAbLI. BeaeacTsBue TemsioBOro
ABMIKEHUA MOJIEKYJ B BOJEe OJHM BOJOPOJIHbIE CBA3M pPAa3phIBAIOTCH, IPY-
rue o0GpasyooTcH.

Takum o6paszoM, B KHAKON BOJe MOJEKYyJbl NOABHUMKHBI, YTO HeMa-
JIOBAKHO AJs TpoueccoB ofMena BemiecTB. MoJeKyabsl BOJABI JIETKO IPO-
HUKAIT 4Yepead KJETOuHkle MeMOpaHBI.

H3-3a BLICOKOM IOJAPHOCTH MOJIEKYJl BOJa #ABJAETCA PACTBOPUTEJIEM
IPYrUX TOJAPHBIX CoefWHEHMiIt. B Boje pacrBopserca Gojblle BelleCTB,
yeM B J106oit Apyroi skuakoctu. UMeHHO mMO3TOMY B BOJHOI cpejle KJeT-
KM OCYIIEeCTBIAETCA MHOMKECTBO XWMMHYEeCKMX peakiuii. Boma pacrTBops-
eT IPOAYKTHI OOMeHa BelIecTB W BBIBOAUT MX M3 KJIETKM M OpraHusma
B IIEJIOM.

Boaa ofmamaer GOABIION TEIJIOEMKOCTBLIO, T. €. CIHOCOGHOCTBIO IOIJIO-
ATk TeIJIOTY IIPH MHUHMMAJbHOM W3MeHEeHUM coOCTBEHHOH TeMmIepary-
pel. Biarogaps aToMy OHa NpeJOXPaHSAET KJIETKY OT De3KUX H3MeHeHUi
TemnepaTypbl. [I0CKOJIBKY Ha HcIapeHHWe BOABI PACXOAYETCHA MHOTO Tell-
JIOTBI, TO, MCIAPSASA BOAY, OPraHM3MBI MOTYT 3amumiaTe cebs or nepe-
rpesa (Hampumep, MPU MOTOOTAEIEHUH).
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Boxa obnanaer BhICOKOM TemonpoBogHocThio. Takoe csoiicTBO cosja-
T BO3MOYKHOCTb PABHOMEDHOTO paclpejesleHHsA TemJoThl MeXJy TKaHdA-
MM Tesa.

Bojga Cay:HT PACTBODHUTENEM IJIA «CMa304HBIX» MaTepHasoB, Heob-
XOAMMBIX Beaje, I'jle ecTh TpPyIIuecs IOBepXHOCTH (Hanpumep, B cycTa-
Bax).

Bona umeer mMakcumanbHylo miaorHoers npn 4 °C. IToaromy nex, 06-
NAfAIIUi MeHbIIel MJIOTHOCTBIO, Jierde BOALI M IJIaBaeT Ha ee MOBepX-
HOCTH, UTO 3alMUIaeT BOJOEM OT MpPOMep3aHud.

Ilo oTHOIIEHMI0O K BOJe BCE BellecTBa KJETKH pasielfaloTcsi Ha [Be

PPYIIbI: THAPOMHIAbHbIE — «JIOOANIHEe BOAY» M ruapododHbie — «bos-
[uecs BOAbI» (OT rped. «rUApo» — Boxa, «(huireo» — mg0bUTh U «ho-
foc» — 00A3HB).

K raapodnasHBIM OTHOCATCA BeIIeCTBa, XOPOIIO PACTBOPHMBIE B BO-
ne. Dro coam, caxapa, aMuHOKHCIOTHI. ['mapodobHble BemecrBa, HAIpPo-
THB, B BOJE NpPaKTHUYeCKH HepacrsBopumbl. K HMM oTHOCATCH, HANPUMED,
JKHPHL.

KieTouHsle IOBEPXHOCTH, OTAENAIINNE KJIETKY OT BHeIIHeil cpeibl,
M HEeKOTOphle IpYrue CTPYKTYPHl COCTOAT M3 BOJOHEPACTBOPHMBIX (I'Mj-
poobubIx) coepguHennil. Biaaroaapsa sToMy COXpaHAETCA CTPYKTYpHasA me-
JIOCTHOCTE KJeTku. OBpasHo KJeTKY MOXKHO IpeACcTaBUTL B BHIE cocyna
¢ BOJAOH, rje MpOTeKalT OMOXMMUUYECKHe peakuuu, obecmedyuBaioiune
s&u3Eb. CTEHKH 3TOro cocyAa HepacTBOpMMbI B Boje. OmHAKO OHHM CIIO-
coBHBI M30MpaTeJbHO NPOIYCKATH BOALOPACTBOPUMBIE COEJMHEHHS.

IMoMuMO BOABI, B UMC/E HEOPraHMYeCKUX BeIeCTB KJIeTKH HYKHO Ha-
3BaTh COJU, TpejacTaBiasiomue coboil moHHBIE coeauHenus. OHu obpaso-
BAHBEI KATHOHAMMU KaJufA, HATPUA, MATHHUA M MHBIX METAJJIOB M aHWOHA-
MM COJIAHOM, YroJbHOH, cepHOi, dochoproit kucuor. Ilpu aucconmammn
TAKMX coseii B pacrBopax mosBiasiores katmomer (K', Na®, Ca®’, Mg*
u ap.) m ammonws (Cl°, HCO;, HSO; m ap.). KoHuenrpauus HOHOB Ha
BHEIIHell MOBepXHOCTH KJIETKHM OTJINYAeTCH OT MX KOHIEHTPAIMU HA BHYT-
peHHeil moBepxHOCTH. PasdHoe YHCIO MOHOB KaJMsi W HATPUA HA BHYT-
peHHell ¥ BHEIIHe#l TNOBePXHOCTH KJETKM CO3/4aeT PasHOCTh 3apfA/0B Ha
MemGpane. Ha BHellHe# MOBEPXHOCTH KJETOYHOW MeMOpaHbI OY€Hb BBI-
coKaf KOHIEHTpAIMS MOHOB HATPHUA, & HA BHYTPEHHEH MOBEPXHOCTH O4YeHb
BBICOKAS KOHIEHTPAIMs MOHOB KaJMsA M HHM3Kad — HarTpud. Beaeacrsue
aTOro 006pasdyercsi PasHOCThL MOTEHIMAJOB MeXJy BHYTPeHHell ¥ BHeIIHeH
HOBEPXHOCTBIO KJIETOUHOM MeMmOpaHbI, UTO 00YCJIOBJIMBAET Iepejady BO3-
OYIKJeHUST 110 HEPBY WJIM MBIIIIE,

VoHB!I KATBIUA M MarHus ABIAIOTCA aKTHBATOPAMH MHOTHX (epmeH-
TOB, ¥ NpPU HEJOCTATKE MX HAPYIIAIOTCA KH3HEHHO Ba)KHBIE IPOLECCHI B
KJAeTKax. PAx BaskHBIX (YHKIMI BBITTOJHAIOT B JKMBBIX OPTaHM3Max He-
oprasuueckne Kuciaorel M ux coau. ConsHas KHCJIOTa CO3JaeT KHCIYIO
cpelly B JKeJyAKe )KMBOTHBIX M YeJOBEKA M B CHENUANbHBIX OPraHax Ha-
CeKOMOSIIHBIX PACTeHHMH, ycKopsAs uepeBapuBanue Oenkos numu. Ocrar-
gk docdopuoit kucaorsr (H;PO,), npucoenunasch K paAy (epMEHTHBIX
M MHBIX OEJIKOB KJIETKH, M3MEHAIT HX (U3NOJOTHYECKYI0 aKTHBHOCTB.
OCTATKH CepHOH KMCJIOTHI, IPHUCOEAWHAACE K HEPACTBOPDUMBIM B BOJe 4y-
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JKEPOAHBIM BellecTBaM, NPHAAIOT MM PACTBOPHMOCTE M CHOCOOCTBYIOT Ta-
KNM 06pa3oM BEIBEJEHHMIO MX M3 KJETOK u opranumamon. Harpuesnle u
KaJMeBLIe COJMHM a30THCTON M (dochopHOR KHCIOT, KadbIMeBas COJNb Cep-
HOM KHMCJOTHI CJYKAT BAXKHBIMHM COCTABHBIMH YACTAMH MHHEDAJbHOrO IH-
TAHUSA pPACTEeHUi, WX BHOCAT B IMOYBY Kak yAoOpeHHA s NOAKOPMKM
pacrennit. Bonee moapoGHO 3HaUeHME AJIA KJIETKM XUMHUUECKUX 3JIEMeH-
TOB NPHUBEJEHO HMIKeE,

Buosorndeckn BaKHbIE XHMHYECKHEe 3JIeMEHThl KJIeTKH

OneMeHT W ero 3HaueHHe AJNA KJIETKM M OpPraHuaMa
CHMBOJI

Bomopoa H BxoaaT B cocTaB BOALI U OPraHMYECKHX COeJIWHEHHN

Bop B BxoauT B COCTAB KJIETOYHBIX CTEHOK DACTEHMIA

Yranepon C BxoauT B COCTAB BCEX OPrAHWYECKMX COEIMHEHUH

Asor N CTpYKTYpPHBIA KOMIOOHEHT O0eJKOB M HYKJEHHOBBIX
KHUCJIOT

Kucaopona (0] BxoauT B cocTaB BOABI M OHOJOTHYECKH AKTHUBHBIX
coeiMHEeHHUH

dTop F Bxoaur B cocTaB sMaim 3y0OB

Harpuit Na T'naBHBIN BHEKJETOYHBIN MHOJOMUTENBHBIN HOH

Marauit Mg Axrusupyer pabory MHOTHX (DEPMEHTOB; CTPYKTYPHBI
KOMIOHEHT XJjopoduiia

Dochop BxoauT B cocTaB KOCTHOM TKAHH, HYKJIEMHOBBLIX KHCJIOT

Cepa S BxopuT B cocraB Genkos

Xmop Cl ITpeobnagaiomuit OTPUUATENbHBEIH HWOH B OpraEuMaMe
KHUBOTHEIX

Kanuii K IIpeobaagaomiuii MOJOKATEILHEIN HOH BHYTDH KJIETOK

Kanbmuit Ca OcHOBHOI KOMIIOHEHT KocTeil u 3y6oB; aKTHBHpPYeT
cOKpallesde MBIINeYHLEIX BOJIOKOH M pabory psazga
(depMeHTOB

Mapranern Mn Heob6xoaum OpraHMaMaM B CJeIOBBIX KOJMYECTBaX

HKeneao Fe BxoauT B COCTABR MHOTHX OPTraHWMYECKHMX BeIEeCTB, B
TOM 4YHcJe remMoryoOmHAa

KobansT Co BxoauT B cOCTAB OJHOrO M3 BHUTAMHHOB

Mens Cu Heobxoaum OpraHuaMaM B CJEJOBBIX KOJHYECTBax
(o6HapyseH B cocTaBe HEKOTOPHIX (hepMeHTOB)

ek Zn Heobxoaum OpraEmaMaM B CJAEIOBRIX KOJHYeCTBax
(o6Hapyxes B HeKOTOPHIX (epMeHTAX H HHCYJIMHE)

Hop I BxoauT B cocTaB TOPMOHA IIHTOBUIHOM 3KeJe3bl

® 1. Kaxosa Gmosiormueckas poJb BOJABI B KieTKe?

® 2. Kaxkue womnl cojgep:xarca B kiaerke? Kaxosa ux Ouosornueckas
poas?

® 3. Kakyio poas urpaioT cojepskaiiuecs B KJIeTKe KATHOHBI?
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§ 2. Buononumepovi. Yzneeodv., nunudvt

B cocraB KJIETOK BXOAAT MHOKECTBO OPTaHMYECKHUX COeAMHEeHHH: yr-
J1IeBOAbI, OeJKH, NUMHABI, HYKJIEHWHOBBIE KUCJIOTHI M APyIHe COeJWHEHHH,
KOTODBIX HET B HeXuBOU mnpupoge. OpraHWueCKMMM BeIeCTBAMH HA3bI-
BAIOT XWMHWYECKHE COEeIAMHEHHSA, B COCTAB KOTOPHIX BXOAAT ATOMLI Y2Je-
poda.

AToMBEl yriepoza crnocoGHBI BCTYNaTh APYr € APYrOoM B IPOYHYIO KO-
BaJeHTHYIO CBfA3b, 00pa3ys MHOMECTBO PA3HOOODA3HBIX LENOYeYHbIX HJIH
KOJIBIIEBEIX MOJIEKYJI.

CaMBIMH TIPOCTBIMH YTJIEPOACOAEPIKAIIMMH COEJHMHEHHAMH SBJIAITCH
yene6000podb. — COeAMHEHMS, KOTOPbIE COAEPIKAT TOJBKO Yrjepoj M BO-
nopoa. Oanaxko B DOJNBIINHCTBE OPraHMYECKHX, T. €. YIJIEPOAHBIX, COEAH-
HeHHUil CO/lepKATCHA W Apyrue sJeMeHTHhI (Kuciopon, asor, (ochop, cepa).

Buonornveckue moaumepsl (OHomoammepsr). Buosormyeckue moaume-
pbl — BTO OpPraHMYeCKHe COeJMHEeHHs, BXOAANINE B COCTAB KJIETOK JKH-
BBIX OPraHU3MOB M IPOAYKTOB HX MHUIHEAEATeJIbHOCTH.

IToaumep (or rped. «moJH» — MHOI0) — MHOrO3BeHbEBAA LENb, B KO-
TOPOW 3BEHOM SfIBJIfeTCA Kakoe-nub0 OTHOCHTE/NBHO MPOCTOE BEIEeCTBO —
MmoHoMmep. MoHOMEDBI, COeAMHSAChH Mexay cobolf, 00pa3yioT Lenu, COCTO-
AMue U3 TeICAY MOHOMepoB. Ecau 0003HAUMTH THII MOHOMEPA ONpeneseH-
HOH OyKBOM, Hanpumep A, TO HOJIHUMeD MOMKHO M300pasuTh B BHAE O4Ye€Hb
AJMHHOTO COYeTAHUA MOHOMEDHBIX 3BeHbeB: A—A—A—A—...—A. 970,
HarnpuMep, M3BECTHBIE BaM OpPraHMYecKHe BeIlecTBA: Kpaxmal, IIHKOTeH,
IeJII0JI03a ¥ Ap. BuononmmepaMu SIBAAIOTCA OejIK¥, HYKJIEHHOBBIE KHC-
JIOTHI, TOJHCAXapUABI.

CpoiicTBa OGMOIOJIMMEDPOB 3aBUCAT OT CTPOEHHA HMX MOJEKYJ: OT YHC-
Ja ¥ pasHoo6pasusi MOHOMEDHBIX 3BeHbEB, 00pasylollux MOJMMep.

Eciu coefMHHTH BMeCTe JBa THIa MoHOMepoB A u B, To MOMXHO mo-
AYYUTH O4eHb Oosbmoil Habop pasHooOpasHbix nonaumepos. Crpoenue u
CBOHMCTBA TAKMX IOJMMEepoB OyAyT 3aBHCETH OT YHCJA, COOTHOLUEHUA H
NOpfA/iKa 4YepeoBAHUA, T. €. MOJOXKeHus MoHoMepoB B nensix. Iloammep,
B MOJEKYJe KOTOpOro rpynmna MOHOMEPOB NepHOJHYeCKH IOBTOPHETCH,
HA3BIBAIOT pezynipHbim. TAKOBBI, HAIpPUMeEp, CXEMATHUYECKHM H300paKeH-
Hble MOJMMEPHl ¢ 3aKOHOMEPHLIM 4YepeJOBaHHEeM MOHOMEPOB:

..A BABAGBAB...
..A ABBAAGEBB..
.ABBABBABDBASBB..

OAHAKO BHAUUTEIBLHO O0O0JBIIE MOMKHO MOJYUYUTH BapPHAHTOB MOJUME-
pOB, B KOTOPBIX HET BUAMMOI 3aKOHOMEDHOCTH B IIOBTOPHAEMOCTH MOHO-
mepoB. Takue NoaMMepBl HA3BIBAIOT HepezylapHbimu. CXeMaTHYeCKH HX
MOXXHO H300pasuThL Tak:

...AABABBBAAABEABEEBBAABE...

JlonycTHM, UTO KaKAbI M3 MOHOMEDOB OIpefesser Kakoe-Tubo cBOI-
eTBOo moammepa, Hanpumep, MoHOMep A ompefesiseT BBICOKYIO MPOYHOCTD,
a moHoMep B — azexrtponposogHocTs. Couerad aTH JBa MOHOMEpa B pajd-
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Pue. 2. CTpoeHHE MOJIEKYJBl TUIHOKO3bI

A

Puc. 3. YuacTrok BeTBsAlleics MNOJUMEPHON MOJEKyJbl Kpaxmajia, rie Kajmaoe
3BEHO — TJIIOKO3a

HBIX COOTHOLIEHHAX M I10-PA3HOMY 4Yepenysd HMX, MOKHO MOJYYHUTH OI'POM-
HOe YHCJO IOJMMEPHBIX MaTepHaJloB ¢ pPasHBIMH cBolcTBamMu. Ecim sxe
B3ATL He ABa Tunma mMoHOMepoB (A m B), a 6oiepmie, To M YHCJIO BapH-
AHTOB ITOJIMMEPHBIX Illeneil 3HAYUTEJbHO BO3pacTer.

Oxasanoch, 4TO COYETAHME U IIePECTAHOBKA HECKOJBKHUX THIIOB MOHO-
MEepOB B MJIMHHBIX IOJIMMEPHBIX Lenax obecrmeyuBaeT MOCTPOEHUE MHO-
JKecTBa BApPHMAHTOB M ONpeJesfgeT pasJudyHble CBOHCTBA OHMONOJIMMEDOB,
BXOAAIIMX B COCTAB BCEX OPraHM3MOB. OTOT IPHUHIMII JEKHT B OCHOBE
MHoroobpasusa XHM3HWM Ha HaIIell muaHere.

¥rieBoasl M HX cTpoeHHe. B cocraBe KJIETOK BCeX JKHMBBIX OPraHH3-
MOB IIMPOKOE pPACIIPOCTPaHEHHEe HMMEIOT VYIJIeBOAbl. Vziesodamu HasbiBa-
0T OpraHuYecKue COeAWHEHHs, COCTOSII[Me M3 yIJIepoAa, BOAOpPOAA M KHC-
sopoga. B GonbuiuHCTBE YIVIEBOJOB BOJOPOJ M KHUCJIOPOJ HAXOAATCH, KaK
NpaBHJIO, B TeX JKe COOTHOLIEHMAX, 4YTO ¥ B BoJe (OTcioza MX HAa3Ba-
Hue — yriaesBogsl). O6mas dopmyna rakux yraesozos C,(H,0),. IIpume-
POM MOMKEeT CJAYKHTHB OAMH M3 CaMBIX PACIPOCTPAHEHHBIX VIVIEBOJAOB —
2noko3a, anemenTHbii cocraB Koropoi CgH,,04 (puc. 2). I'moxosa sas-
JfeTcda HpOC?’nb.[.M caxapo.u. HBCROJII:KD OCTATKOB MHNPOCTHIX cCaxXapoB CO-
eIHHAIOTCA MexAy coboil u obpasyioT cioHBIe caxapa. B cocraBe mo-
JIOKa HAXOJHUTCA MOJIOYHBIA caxap, KOTOPBIA COCTOMT M3 OCTATKOB MOJIe-
KYJ ABYX HpPOCTBHIX caxapoB (amcaxapmj). MosouHbIi caxap — OCHOBHOMH
MCTOYHMK DHEPrMM JJIA JeTEeHbIIIed BCeX MJIEKOMUTAIOMIMX.

ThICAYM OCTATKOB MOJIEKYJ OZMHAKOBBIX CAXAPOB, COEAUHSAACH Me-
ay coboit, obpasyoT GuonosuMepsl — noJaucaxapudvi. B cocraBe »KUBBIX
OPraHU3MOB MMEEeTCS MHOIo pasHooOpasHBIX TMOJHCAXapUAOB: Yy DPACTeHHH
aro kpaxman (puc. 3), Vv JKUBOTHBIX — 2JUKO02EH, TOMXKE COCTOALIAN U3
TBICAY MOJIEKYJ TJIIOKO3bI, HO enle Oosiee BerBucThid. Kpaxman um rim-
KOIeH MIpaloT poJib Kak Obl aKKyMYJSATOPOB AHEPIrHH, HeOOXOaMMON s
JKUBHEJeATENLHOCTH KJeTOK opranmama. Ouenb Gorarel KpaxMalioM Kap-
roenb, 3epHA IMIIEHUIIbI, PiHKH, KYKYDPYSbI H JIp.

DyHkuHU yriaeBoaoB. BaykHeilmaa (DYHKIUA YIJIEBOJAOB — JHepzemu-
yeckas. YTJEeBOABI CIYXKAT OCHOBHBIM HCTOYHMKOM SHEPrHHM IJIs opra-
HUBMOB, IMTAIOLIMXCA OpraHMYecKMMM BellecTBamMu. B nuuiesapuTelib-
HOM TpaKTe 4YeJIOBeKa M KMBOTHBIX IIOJIMCAXapHJ KpaxmaJ pacllerjiser-
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cAa ocobObpiMM OesxamMu ((pepMeHTaMH) A0 MOHOMEPHBIX 3BeHBEB — TJIIO-
Ko3bl. [TI0K03a, BCACKIBAACH U3 KMIIEYHMKA B KPOBb, OKHCJIAETCA B KJeT-
Kax [0 VIJeKHCJIOro rasa ¥ BOAbl ¢ OCBODOXMJEeHHWEM JHepPruM XHUMHYe-
CKHUX CBAzell, a H30BLITOK ee 3anacaeTcs B KJIETKAX IeYeHW M MBI B
BUJle TVINKOTeHa, B mepuojibl UHTEHCUBHON MBIIIeYHO#N paboThl WX HEpB-
HOro HanpseHus (aub0 TPH TONOJAHMHM) B MBIIINAX W [EYEHH >KUBOT-
HBIX pacIlereHue riauKoreHa ycuamsaercd. IIpu arom obpasyercs IVIIO-
K03a, KoTopas mnorpebiasercd MHTEHCHUBHO pabOTAOIMMM MBIIICYHBIMH M
HEPBHEIMH KJIETKAMH.

Taxum oOpasoM, GHMONMOJMMEpHI IOJMCAXapUIbl — B8TO BeIlecTsa, B
KOTOPBIX Janacaemcs WCHONb3yeMas KJIETKAMHM JHEPIrus PpPACTHUTEeNIbHBIX
M JKMBOTHBIX OPTaHHU3MOB.

B pacrenmsax B peayJbTaTe NOJHMepPH3alUyM IJIHOK03bl obOpasyeTcs He
TONBKO KPAXMaJ, HO H uyernwnosa. W3 NesaioJ03HBIX BOJOKOH CTPOMT-
¢l NMpOYHAA OCHOBa KJETOYHBIX CTeHOK pacreHmil. Bnaromaps ocoGomy
CTPOEHMIO MEJII0J034 HEePACTBOPMMA B Bofle M 00JajaeT BBICOKOW mpo4-
HocThI0. Ilo 9TOIf NMpHUMHE LEJIHJI03Y MCHOJL3YIOT M ANA H3TOTOBJIEHUA
Tranell. Bejb XJIOMOK MOUYTH 4YMCTas eJ10J03a. B KHUIIeYHHKe uelioBe-
K4 ¥ OOJIBIIMHCTBA JKHMBOTHBIX HeT (DEPMEHTOB, CIIOCODHBIX pAacCIIeNIATh
CBA3H MEXKAY MOJIEKYJIAMH IUIIOKO3bl, BXOAANIMMM B COCTAB LEJIIKJIO3EL.
V IKBAUHBIX JKMBOTHBIX [EJI0J03Y pacilenysioT (QepMeHTsl Gaxrtepwuii,
MOCTOAHHO OOMTAIIIHAX B COEIHAJLHOM OT/[ele Keyaka.

WMasBecTHBl TAKMKe CJIOMKHBIE NMOJUCAXapHAbl, COCTOAIME M3 JABYX TH-
[OB IPOCTHIX CAXAPOB, KOTOPBIE DPeryJfApHO YepeayrTcss B JIUHHBIX Ie-
nax. Takue moaucaxapUAbl BBIIOJIHAKT CTPYKTYPHBIE (DYHKIHUH B OIOp-
HBIX TKaHAX XHUBOTHBIX. OHH BXOAAT B COCTAB MEKKJIETOYHOI'O BellecT-
BA KOMKM, CYXOMHINI, XpAUEil, NpujaBad UM IPOYHOCTh M 2JACTHYHOCTD.
Takum 006pasoM, Ba)KHOH (PYHKIMEN yriIeBOAHBIX OMONOJMMEPOB ABJAET-
¢ cmpykmypHas (QYHKIHMA.

WnMeroTest moJMMepbl €axapoB, KOTOPBIE BXOAAT B COCTAB KJIETOYHBIX
MeMOpan; OHM ODecrmeunBaioT B3aUMOJENCTBUHE KJIETOK OJHOrO THNA, Y3Ha-
gaHue kieTkamum apyr apyra. Ecau pasjeneHHBIe KJETKHM IeYEeHH cMe-
maTh ¢ KJIeTKAMH [0Y€K, TO OHH CaMOCTOATENbHO pasoiayrca B JBe
rpynmnel 6garofaps B3aUMOJAEWCTBHIO OJHOTHIIHBIX KJETOK: KJIETKH MOYeK
COe/IMHATCH B OJHY IPYNIy, a KJIETKH IeuYeHu — B JPYyryw. YTpara CHo-
coOHOCTH y3HaBATH APYr JApyra XapakTepHa [Jf KJETOK B3JI0KAUeCTBeH-
HBEIX OmyxoJeil. BblsicHeHHe MeXaHM3MOB y3HABaHMA M B3aUMOJEHCTBUA
KJETOK MOMeT HMMeTh BajKHOe 3HAYeHHe, B UACTHOCTH AJA pa3paboTKH
CpPeJCTB JIeYeHHUA pakxa.

Junuael, Jiunuael passoobpasHel mo crpykrype. Becem mm npucyie,
0/IHAKO, OJHO obmniee cpoiicTBO: Bce OHM HenoaspHEL. IloaTomy oHM pac-
TBOPAIOTCA B TAKUX HENOJSAPHBIX JMKHAKOCTAX, Kak xJopodopm, adHp,
HO MNPaKTHUYeCKH HepacTBOpMMEI B BoZe. K numuaaM oTHOCATCH KHUPBI M
JKMpONoNo0HbIe BellecTsa. B KJIeTKe NMpH OKHUCJIEHUM XKHPOB o0pasyercs
DosaplIoe KOJUYECTBO SHEPIHMH, KOTOpas pacxoayeTcd Ha pasjudyHbIe IIPo-
neccel. B 3TOM 3aKJIKOYAETCA IHepzemuyeckas (DyHKIHUA HKHUDPOB.

Hupel MoryrT HakanJMBATBCA B KJeTKAX M CIYMXKHUTh 3ANACHbIM Nnu-
mamenbHblM ewecmaom. Y HEKOTOPHIX KHBOTHBIX (Hampumep, y KHUTOB,
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JIACTOHOT'HMX) IOJ KOKel OTKJIaJBIBAeTCH TOJICTHIN CJ0M MOAKOMKHOTO H-
pa, KOoTophli Giaromaps HHU3KOH TEIJIONPOBOJAHOCTH 3AlMINAeT UX OT me-
peoxJiaXKJeH!UfA, T. €. BEINOJHAET Jawumuylo (HyHKIIUIO.

Hexoropble JIUNUALI ABASIOTCA TOPMOHAMH M IPUHHUMAKT YYacTHe B
pezyrayuu (PU3NOJIOTHYECKHX (PYHKIMH oprasusma. JImmunael, comgep:ka-
mue ocraTok GochopHO KHCIOTH (hochomunuasl), Cay:Kar BaxHeHmei
COCTABHOM YACTBIO KJIETOYHBIX MeMOpaH, T. €. OHH BBINOJHAIT CMPYK-
mypryw GQYHKIUIO.

p 1. OxapakrepuayiiTe CTpOEHHE MOJIEKYJl VYIVIEBOAOB B COOTBETCTBHH C
X (QYHKUMAMH B KJETKe.

® 2. Vraxkure GYHKOUM KadKJOr0 M3 NEepeyHcJeHHBIX BeIecTB B Opra-
HH3Me: IJI0K03a, LeJio03a, Kpaxmalj, TJIHKOreH,

» 3. Hcomonssya sHaHudA, noaydeHHble u3 § 1 u 2, orBersTe Ha BOmpoc,
B 4HeM 3aKJIYAeTCHA eJUHCTBO KHMBOTO W HEMXKHBOTO.

§ 3. Buononumepwvi. Benrxu, ux cmpoenue

CocraB OenxoB. Benxku — ofasaTenbHas COCTABHAA YacTh BCEX Kile-
ToK. B cocraB arux GuonoammepoB BxoaAT MoHoMmepsl 20 tumos. Taku-
MH MOHOMEPAMH HABIAKTCHA AMUHOKUCIOMbL, KOTOPBIE NMOJYYHUJIH CBOE Ha-
3BaHMe IOTOMY, 4TO coaep:aT u amurozpynny (—NH,;), u kuciaornyio
kapbokcunvnyio rpyuny (—COOH). Kaxpas uz 20 aMMHOKHCIOT HMeer
OAWHAKOBYK) HacTh, BKIYawmyio obe aru rpynnel (—CH—COOH), u

NH,
oTandaerca oT 060l apyroi ocofoif XMMHYecKOH IpynnupoBKOM, Tak
HaspIBaeMoit R-zpynnoil, nau padurxanom (puc. 4).

O6GpasoBaHue JMHEHHBIX MOJEKYJ OGEJKOB NPOMCXOJAUT B Pe3yJIbTaTe
COeMHEHUS AMUHOKHCIOT Apyr c¢ apyrom. KapboxcuiabHas rpynma on-
HON aMHHOKHCJIOTHI cOMMIKAETCA C AMHHOIPYIIION ApPYroi, M Ipd OTIHemn-
JIEHUM MOJIEKYJIBl BOJBI MEKJY AMHHOKHCJIOTHHEIMM OCTATKAMM BO3HHMKA-
eT NpoYHas KOBAJIEHTHafA CBA3b, HaswlBaemaa nenmuduoit (puec. 5). Co-
eUHeHHe, cocToAmiee u3 OGOJBLIIOro YMcJa AMMHOKHCIOT, HA3BIBAETCS
noaunenmudom. Kaxkaeiii Gelok 1o cBOEMY XMMHUECKOMY CTPOEHUIO sB-
aferca noaunentuaoMm. Hekxoropwle GelKH COCTOAT M3 HECKOJBKHX IIO-
JTUNeNnTHAHBIX Ieneii. B cocraBe GosbmuuCTBA 0EJIKOB HAXOAUTCH B CpeJ-
Hem 300—500 ocraTkoB aMUHOKMUCIOT. M3BECTHO HECKOABLKO OYeHb KO-
POTKHX NPHUPOAHBIX O6eNKOB, ANMHON B 3—8 aMMHOKHCIOT, M OYeHb
AJMMHHBIX OMonmosmMepoB, AJAWHOI Oosee uwem B 1500 aMHHOKHCJIOT.

Crpoenue GenxoB. BuijiensfioT NmepBMYHYI0, BTOPHUYHYIO, TPETHUHYIO M
YeTBEPTUYHYIO CTPYKTYpHl Genxos (puc. 6).

Puc, 4 (c. 15—17). Crpoenne aMMHOKMCJIOT — MOHOMEpOB GEIKOBBIX MOJEKYI. p
HenteiM mBerom BeIZeNeHH! pagukansl (R). BBesamouxkaMm nomeueHbl He3aMeHM-
MBble AMMHOKMCJIOTHI, KOTOPhle He CUHTE3HUPYIOTCH B KJIETKAX YeJIOBeKAa, & JOJK-
HBl NOCTYHOATH B OPraHM3M ¢ numiei
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Puc. 5. CoenuHenne aMMHOKHCIOT B NOJMIEeNTHAHYIO Lelb

Ilepsuunasn cmpyxkmypa (puc. 6, I) onpeaensiercs MOPAAKOM 4epexo-
BaHUA AMUHOKMCJIOT B TOJMIENTHAHOHW menu. [[Bajguarh pasHBIX aMHHO-
KHCJIOT MOKHO ymomoburh 20 6ykBaM XMMHYecKoro ajndaBuTa, U3 KOTO-
PBIX COCTaBJeHbl «cjoBa» gauHO# B 300—500 6yks. C mnomoubio
20 6ykB MOXKHO HANMCATh GEe3rPAHMYHOE MHOMKECTBO TAKMX AJMHHBIX
cioB. Ecim cumrars, uTO 3aMeHA MM NEPECTAHOBKA XOTA ObI OJHOIN 6yK-
BBl B CJIOBE NPHJAET €My HOBBIA CMBICJI, TO YUCI0 KOMOMHAILHUIA B CJI0-
Be anuHoit B 500 Gyks cocrasur 20°°°,

HsBecTHO, 4TO 3aMeHa Aa)<e OJHONO AMHHOKMCJIOTHOTO 3BEHA ApYyTUM
B 0eJKOBOH MOJIEKyJle M3MEHsleT ee CBOWCTBA. B Kammoil KIeTke comep-
KHUTCA HECKOJBKO TBICAY PA3HBIX BHAOB GEJIKOBBIX MOJEKYJ, W A Kaj-
AOTO M3 HMX XapaKTepHa CTPOIO ONpeAeseHHAS IOCJeLOBATEIbHOCTL AMU-
HOKMCJIOT. VIMEHHO NOpAAOK 4epefOBAHMA AMMHOKHCIOT B JAAHHON Gej-
KOBOM MoOJIeKyse omnpejensieTr ee ocobble (UENKO-XHMHUYECKHE U
6buosornueckne cpoiicrBa. HccnemosaTenm ymeroT pacmu@poBLIBATE I10-
CI€OBATEJBHOCTh AMHUHOKHCJIOT B QJIHHHBIX OEJIKOBBIX MOJEKyJax M CHH-
Te3NPOBATH TAKHE MOJIEKYJIBI,

B xuBoOit KJeTKe MHOrMe MOJEKYJIBI GETKOB MIM MX OTAeJbHBIE y4a-
CTKM NPeACTABAAIOT COGON He BBITAHYTYIO HUTh, & CIIMpAib C OAMHAKO-
BBIMU DACCTOAHMAMHM MeXxKAy BHTKaMu. Takas cuompaas NpeacTasisier co-
Goit emopuunyio cmpyxmypy 6enkoBoit MOJEKYIBI (puc. 6, II),

Mesxny rpynnamu N—H u C=0, pacnonomeHHsIME Ha COCEIHUX BUT-
Kax, BOSHMKAIOT BOAOPOAHble cBA3M. OHM HAMHOro ciabee KOBAJEHTHBIX,
HO, NOBTOPEHHBI®E MHOIOKPATHO, CKDEIJIAIOT peryjsfpHble BUTKH CIU-
panu.
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Crnupass OOBIYHO CBepHYTa B KJIyGOK. D1oT KAyOOK 0OpasoBaH 3aKo-
HOMEpDHEIM MepelJieTeHneM ydacTkoB Genkopoit memu. IToaoKuTeNBHO M
OTpHUIIATENBHO B3apsiKeHHble R-TPyNIbl AMHHOKHCJIOT NPHUTACHBAIOTCA H
COMMIKAIOT AAaKe AAJEeKO OTCTOsAINMe APYr OT ApYyra y4acTKu OeaKoBOH
nenu. COMMKAIOTCA M MHBIE YUYACTKU DEJIKOBOH MOJEKYJbl, Hecylue, Ha-
NpUMep, «BOZOOTTaNKMBaomue» (ruzpodobHbie) pagukansi. B pesyabra-
Te B3aUMONEHCTBUS PASJMUHBIX OCTATKOB AMHMHOKHMCJIOT CIMPAJH30BaH-
Hasg Mojexkyjaa Oenka ofpasyer Kaybok -— mpemuyhylo cmpykmypy
(puc. 6, III). ns kaxporo Bmaa Gexka xapakrTepHa cBosa ¢dopma Kiy6-
Ka ¢ uarmbamMm m neraamu. TperHuHas CTPYKTypa 3aBUCHT OT IepBHY-
HOM CTPYKTYpBI, T. €. OT NOPAAKA PACIOJOKEHUS AMHHOKHCJIOT B IemH.

Hakosel, HeKOTOpLIe OeJIKM, HANPUMep reMOrJoOMH, COCTOAT M3 He-
CKOJIBKMX Lleleil, pasJIMualomuXca OO NepBUYHOM cTpykType. O6beanHs-
fAch BMECTe, OHHM CO37Ial0T CJOKHBIN Oenok, obramaloliuii He TOJBKO Tpe-
TUYHON, HO WM wemeéepmuuHoit cmpykmypoit (puc. 6, IV).

Puc. 6. Cxema crpoeHus OGeaxoBoi
MOJIEKYJIBI.

1 — nepsuumas crpykrypa; II —
BropuuHas cTpykrypa; III — Tpe-
TuyHas cTpykrypa; IV — uersep-
THYHAA CTPYKTYpa
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Ilox peficrBmemM wMOHM3MpYIOIIEH paguaniy, BHICOKON TeMIEpaTypsi,
CHJIBHOrO B30aJTHIBAHUA, SKCTPeMAJbHBIX 3HaueHMit pH, a rtakske pana
OPraHMYeCKUX PACTBOPHUTEJeH, TAKHUX, KAK CIHPT UJAH AlleTOH, GeJIKH u3-
MEeHAIOT CBO€ ecTecTBeHHOoe cocrosiHnue. Hapymenme npuponsoit (HaTms-
HOM) CTPYKTYpHI Oenka HaseBalOT denamypayueil. IlogaBiasiomiee OOJIb-
IIAHCTBO 0eJIKOB yTpPauMBAET NP 3TOM OMOJOINMYECKYI0O AKTHUBHOCTB, XO-
TA NepBUYHAs CTPYKTYpa HMX IIOCJe JeHATypaluu He MeHsercd. lleno B
TOM, YTO B HOpOLecCe AEHATYPAIMH HAPYIIAIOTCS BTOPMUYHAS, TPETHYHASN
U YeTBepTHUYHAA CTPYKTYPBI, 00yCJOBJIeHHEIe caabbIMM B3auUMOJeiicTBHS-
MH MEMJY AMUHOKHMCIOTHEIMM OCTATKAMM, & KOBAJEHTHBEIE NEeNTHIHBIE
CBASH He paspeiBaioTcsi. HeoGparumyro aeHarypamuio MoKHO HabmoAaTh
NIpH HarpeBaHUM YKHUAKOIO M IIPO3pavyHOro OejKa KYpPHHOro fAifla: OH cTa-
HOBUTCA IJIOTHBIM M Henpoa3payHbIM. [leHaTypanus Moker OBITH B 006-
parumoit. Ilocie ycrpamennsa meHarTypupyioumiero (aktopa MHOrHe OeJIKH
CIIOCOGHBI BEPHYTHL ECTECTBEHHYIO (GopMy, T. e. penamypuposams.

Crnoco6rocTs GenkoB K 0GpPaTHMOMY M3MEHEHHMIO MpPOCTPAHCTBEHHOM
CTPYKTYPHI B OTBeT Ha JAeHCcTBMe (MINYECKMX MJIM XHMHUYECKHX (aKTo-
POB JIEKHT B OCHOBe paidpajxcumocmu — BaKHeHIero cpoiicTBa BCex
JKUBBIX CYIIECTB.

® 1. Paccmorpure pucyHok 6. YTo XapakTepHO AJsi KayKAOTO YDPOBHSA
opranuaanuu GelKoBoil MOJeKyJibi?

® 2. Kamaplit BUJ 'KHBEIX OPrAHM3MOB MMeeT CBOil VHUKAJIBHBII Habop
GenxoBeix Mosekyn. UYem obmacaserca MHoroodpasme 6enkos?

» 3. B uem oTauuue GuMOnONUMEpPOB GeIKOB OT OHOMOIUMEDOB yriieBo-
noB? B uem mX cxoacrBo?

§ 4. Pynxkyuu 6Genkos

Beakn — crpoutensnbie marepuaisl. HekoTophie GakTepum u Bee
PacTeHHs CIOCOOHBI CHHTE3UPOBATH BCE AaMHMHOKHC/IOTEI, M3 KOTOPBIX CTPO-
ArTcsa OeJIKH, HMCIONB3yA MJA 3TOr0 HEOpraHM4YecKHe BellecTBa: asoT H
VIJIEKHCJIBIH a3 BO3AyXa, BOJAOPOJA, MOJYYEHHBIH NMpH pacIienJeHud BO-
Abl (3a cyeT PHePrHMH CBeTa), HEOPraHWYEeCKHe BElecTBA MOYBBI. JKUBOT-
Hble B IIpOIeCCe DBOJIONUU YTPATHJIM CIOCOOHOCTEL OCYIECTBJIATL CHHTE3
JecATH OCOOEHHO CJIOMKHBIX AMHHOKMCJIOT, HA3BIBAEMBIX HE3AMCHUMbIMU.
OsM monywaloT HX B TIOTOBOM BHJE C DPAaCTHUTENHHON M JKMBOTHOM ITH-
meii. Takue aMHHOKHCIOTHI cofepKaTes B 0eIKax MOJOUHBIX IPOAYKTOB
(MoI0KO, CBIp, TBOpPOT), B fAifmax, peife, mMAce, a TakMe B coe, 60Oax M
HEKOTODPBIX JAPYIHX pacTeHMsAX. B numesapuresbHOM Tpakrte Oejxu pac-
IeMJIATCA 40 AMHHOKHCJIOT, KOTODble BCACBIBAIOTCA B KPOBb M IONAa-
AaloT B KJEeTKM. B KIeTKAX M3 roToBBIX AMHHOKHCIOT CTPOATCA COBCT-
BeHHbIe OeJKHM, XapaKTepHble I AaHHOIO OPraHM3Ma. BejkH sIBJISIOT-
cA 00A3aTeNbHBIM KOMIIOHEHTOM BCEX KJETOYHBIX CTPDYKTYP, M B 3TOM
COCTOMT MX BayKHafd CMPYKMYPHAL POJb.

Beaku-pepmentsr. B kamzoil sKMBOil KiIeTKe MPOMCXOAAT HETpepbIB-
HO THICAYHM OHMOXMMHYECKHMX peakuuii. B xome arux peaknumit mayr pac-
ierJieHue ¥ OKHUCJIeHHe MOCTYIAIONIMX HM3BHE NUTATEJbHBIX BerecTs. 1lo-
JYYEHHYIO BCJIEICTBHE OKHUCJIEHHsA JHEePIHI0 IMHTATEJILHBIX BEIecTB U I1po-
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OYKTHl MX PACIIEIJIeHHA KJETKA HCHOOJNb3yeT /Il CHHTe3a HeoOXOAMMBIX
eit pasHOOGpa3HBLIX OPraHMYEeCKHX coeaumHeHuil. Bricrpoe mporekaHue Ta-
KUX peaknwii obecrneunBaloT OHOJOrHUECKHEe KATAIN3ATOPBI, HJIHA YCKO-
puTenn peakuuii, — @pepmenmol. W3BectHo Gosee THICAYM DasHBIX dep-
MeHTOB. Bce oHH OenkH.

Kamxapiit depmenT obecneunBaeT OJHY PEAKIHNI0 MJIH HECKOJBKO peax-
uuit ogHoro tTuna. Hanpumep, >KMpbl B NUIEBAPDUTEJBHOM TPakTe (& TaK-
’)Ke BHYTDM KJIETOK) pacllelsiorTcs CHelHalbHbIM (epMeHTOM, KOTOPbIH
He feiicTByeT Ha NoJMcaxapuabl (Kpaxmal, IVIMKOreH) HaM Ha Oesku.
B cBoio oudepeib, (pepMeHT, pacHIeNJIAKIIMA TOJBKO Kpaxmas WM TJIH-
KOreH, He jeiicTByeT Ha »Xupbl. Kaxjas mozexyaa (depmenta crnocobHa
OCYIIECTBJAATh OT HECKOJBKMX THICAY A0 HECKOJbKMX MHJIJIHOHOB OAMHA-
KOBBIX Onepanuii B MHHYTYy. B xoze sTuX peakuuii ¢epMeHT He pacxo-
avercsa. OH COeJMHSAETCA C PearupyiounMMu BelecTBaMH, YCKOpAET HX
npeBpaleHusas M BBIXOJAUT M3 DEAKIUH HeM3MeHeHHBIM.

@epMeHTEl BBINOJHAKT paborTy HamaydmiuM 0o0pasoM TOJIBKO NpH OI-
THMAaJbHOII TeMneparype (HampuMmep, y 4ejOoBeKa H TEIUIOKPOBHBIX KH-
BoTHEIX mpm 37 °C) u omnpefeneHHOH KOHIEHTpAlWM HOHOB BOJOpola B
cpeze.

Ilponecc paciienyieHusi MJM CHHTe3a JI0OOro BelllecTBa B KJeTKe, Kak
NpaBUJo, pas3jeseH Ha paj XuMudeckux onepanuii. Kaxkayio omnepanuio
BHITTOJTHAET OTAeNAbHBLIH (pepment. [pynna Takux ¢depMeHTOB cocTaBilfAeT
cBOEro pojia OMOXMMHYECKHIl KOHBeHep.

Peryastopusie Oeaxu. M3sectHo, 4TO B CHENHMAJM3MPOBAHHBIX KJIET-
KaxX JKMBOTHBIX M PACTeHMWII MPOM3BOAATCH CHEIHAbHBIE DPEeryJsToOphl (pu-
3MOJIOTHYECKHX TPOLECCOB — 20pMOHbL. JacTh rOpMOHOB (HO He Bce) KH-
BOTHBIX M 4YeJoBeKa fApisioress Genxamu, Tak, OeaKOBBII MOPpMOH HHCY-
auH (rOPMOH TOAMKeNTYAOYHON JKejle3bl) AKTUBHPYET 3aXBaT KJeTKaMH
MOJIEKYJI TUVIIOKO3bI M paclielJieHHe MJIM 3arnacanve UX BHYTPH KJETKH.
Ecau He xBaTaerT MHCYJIMHA, TO TJIOK03a HAKaNJWBaeTCH B KPOBH B H3-
6piTKe. Kierkm 0e3 MOMOIIM WMHCYJMHA He CIOCOOHBI ee 3aXBaTHTh —
OHH ronoAalT. VIMEHHO B OTOM NpMYMHA passuTusa JAnabera — Goues-
HYW, BBHI3BIBAEMOM HEJOCTATKOM HHCYJIMHA B OpraHuaMe.

F'opMOHBI BBITIOTHAIOT BaKHeHIIyi0 ()YHKIHIO B OpranMsmMe, ynpasias
aKTUBHOCTBLIO (bepmenToB. Tak, MHCYJMH AKTMBHDPYeT B KJeTKaX IeYeHH
(bepMeHT, CHMHTE3HPYIOIIUI M3 IJIIOKO3bl APYroe OpraHuvecKkoe BelecT-
BO — TJIMKOreH, H pajg Apyrux ¢epMmeHTOB.

Beaku — cpeacrsa samurel. Ha nonajanue OaxkTepHilt MJIM BUDPYCOB
B KpPOBb JKMBOTHBIX M UYeJIOBEKA OPraHM3M pearupyer BeIpaboTKON cre-
HUAJTBHBIX BAMIMTHBIX OeJKOB — aHmumen. 3TN OGeJIKM CBASLIBAIOTCA C
YyKepOAHBIMH JJIA opranuama GesxkaMm Bo3byauTeseil 3aboieBaHMi, yeM
[OAABJIAETCA MX JKH3HeAeATeabHoCTh, Ha Kamkablil dyKepoAHbId Oesok —
aHmuzen OpraHM3M BhIpabaThIBAET CIENUAJbHBIE «AHTHOENIKN» — AHTH-
TeJsa.

AnTuTena o6sazalT YAUBUTEIBHBLIM CBOMCTBOM: Cpelu ThICAY PasHO-
00pasHbIX OEJKOB OHM Y3HAIOT TOJBKO CBOM AHTUIeH M TOJBKO C HHM
pearmpyior. Takoil MexXaHM3M CONDPOTHBJIEHUS BO3OYAHTENAM aaboseBa-
HUI HasplBaloT ummyrumemonm. IToMmuMo aHTUTE], PACTBOPEHHBLIX B KPO-
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HJIbSA MJbHY MEYHHUKOB (1845—
1916) — pyccknit 6Hosior, OAMH M3 OCHOBO-
MOJIOKHUKOB CPABHUTEJILHON NATOJOIMH, BBO-
JMIOUMOHHONU aMOpmosorun. OTKPELT ABJIEeHMe
taronurosa. Cosnan KJIETOUHYIO TEOPUIO MM-
mynurtera, Jlaypear HoGesneBckoit npemmn,

BY, MMEIOTCA AHTHUTeJA HA NMOBEPXHOCTH CHEIMAJbHBIX KJETOK, KOTOpbIe
Y3HAIOT M 3aXBATBIBAIOT YYIKEPOJAHbIE KJETKH. ITO KJETOUHBIH UMMYHH-
TeT, obecrmeduBalomuii B GOJBIIMHCTBE CJIYYaeB M YHHUUTOYKEHHE BHOBb
BOBHMKAKIOIIUX PAKOBBIX KJETOK.

Yrobbl npeaynpeauTs 3aboseBanue, JOAAM U KUBOTHBIM BBOIAAT 0OCIA0-
JeHHble MM yOuThle GaxkTepum smb0 BHUPYCHI (BAKIMHBI), KOTOpbIE He
BBIZBIBAIOT 00JIE3HB, HO 3aCTABJAIOT CIENHAJbHbIE KJIETKM OPTaHH3Ma [1po-
M3BOAUTL AHTHUTEJIA NPOTHB BTUX Bo30yaureneii. Eciam uepes HexoTopoe
BpeMsa OoJsie3HETBOpHAs HeocJabjeHHasd OaKTePUsA MJIM BHUDYC NOMALAIOT
B TAKOH OpPraHM3M, OHHM BCTPEYAIOT NPOYHBIH 3AIIUTHBIN fapbep u3
aaTHTe]. MHIIMOHBI YeIOBeYeCKMX JKHU3HeHl CIaceHbl BaKIUHAIMEH Mpo-
THB OCIIBI, GelleHCTBa, IOJMOMHENHTA, KEeJTOH JMXOPAJKH M APYTHUX 00-
JIe3Heil.

Belkn — MCTOYHMK 3HEPruM. BeJKH MOryT CHVIKHTH HCTOYHMKOM
oHepruu Aus Kjerku. Ilpm HexocraTke yriieBOfOB WMJIM JKMPOB OKMCJIS-
IOTCA MOJIEKYJIbI aMHHOKHCJIO0T. OcBOOOAMBIIAACA TIPH ATOM JHEPIHs HC-
IOIb3yeTCA Ha MNOJAep)KaHue INPOIeCCOB KU3HEAEATENLHOCTH OpPraHu3Ma.

» 1. OxapakTepusyiiTe cTpoeHHe MOJeKVJ OEeJKOB B CBA3H ¢ MX thyaK-
OUAMH B KJIeTKe.

P 2. O0psAcHATE, TIOUEMY DeaKIuM, KaTaliusupyembie GepMeHTAMM, 3a-
BHCAT oT pH m oT TemmepaTypsl.

b 3. ObbsAcHATE GHOJOrMYECKOe 3HAYEHHE BaKIMHALIMH.

§ 5. Buonoaumepovi. Hyxneunoswvie xucaiomoi

THunel HYKIeMHOBBIX KMCIOT. B KieTkax uMelOTCH JBa THIA HYKJe-
MHOBBIX KHUCJIOT: Oe3orcupubonykneunosas rkucaoma (JIHK) u pubonyi-
neunoeas kucaroma (PHK). 9tu Guonmosmmepsl COCTOAT M3 MOHOMEDOB,
Ha3bIBAGMBIX HyKaeomudamu. Monomepsl-uykaeoruasl [IHK n PHK cxon-
Hbl B OCHOBHBEIX 4eprax cTpoeHus. Kaskablii HYKJI€OTHA COCTOMT M3 Tpex
KOMIIOHEHTOB, COeJIMHEHHBIX NPOYHBIMH XMMHYECKHMMH CBA3IAMHU,
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Ocrarok dochopHon
l KMCNOTb!

A30THCThIE OCHOBaHMA Oe3okcupubosa

Pue. 7. Cxema crpoenus JTHK. Muororounem obo3HaueHbl BOJAOPOJHBIE CBA3HN

Kaxasiit U3 HyKJeoTnjoB, Bxoaamux B cocrae PHK, comepxkur mnsa-
THYTJIEePOAHBIH caxap — pufo3y; OAHO W3 YeThIPEX OPraHNYecKHMX Coeam-
HEHMIl, KOTOPBIe HA3BIBAIOT G30MUCMbLMU OCHOBAHUAMU, — AJ€HUH, Ty-
aumH, nuTosuH, ypauua (A, I', I, ¥); ocratox gocgoproll Kuciomol.

Hykmaeoruas:, Bxoasuiue B cocraB [IHK, comepskar NATHYrIepOAHBINA
caxap — 0e30Kkcupubo3y; OFHO M3 YeTHIPEX A30MUCMbLX OCHOBAHUW: aje-
. HUH, TyaHuH, nurosuH, tTumus (A, I, II, T); ocratox ¢ocpoprolt Kuc-
JLOMBbL.

B cocraBe HYKJEOTHJOB K MOJeKyJe puO03bl (MaHM Ne30KCHpPUO03BI) €
OJIHOHI CTODOHBI TPHUCOEAVNHEHO A30THCTOE OCHOBAHME, a C APyrod — oc-
ratok (hochopHoi KucaoTel. HYKICOTHABI COEAMHAIOTCA MexAy coboit B
aaubHble menu. OcToOB Tako uend oOpa3yiOT PeryiafApHO UYepeaylliuecsd
ocraTku caxapa u GdocHopHOH KHCIOTH, a OOKOBbIe IPYNIEl A9TOH Ie-
OH — YeThIPE TUNA HeperyJsipHo uYepeAyIoIIMXCs a30THCTHIX OCHOBAHWM.

Mogexyaa JTHK npexcrasiasier coboil cTPyKTYpY, COCTOAIYIO M3 ABYX
HUTeH, KOTOpble IO BCel JJiMHe COeJAUHEHBI APYr € JPYroM BOAOPOJHBI-
Mu cBasamu (pue. 7). Taxkyw CTPYKTYPY, CBOWCTBEHHYIO TOJIBKO MOJe-
kynam JIHK, maspiBaior 0eounol cnupaavi. OcoOEHHOCTBIO CTPYKTYPBI
IIHK sBasercs TO, 4TO NPOTHB A30TUCTONO OCHOBAHMUA A B OAHOM LEIH
JIeKUT aszorucroe ocHopanue T B Apyroi mend, a NMpoTHMB a30THCTOrO OC-
HopaHuaA I' Bcerna pacnosioskeHo asormcroe ocHoBanue II. Cxemartuyeckn
CKaszaHHOe MOMKHO BhIPABUTH CJEAYIOMUM 00pasoMm:

A (apenus) — T (THMHH)
T (Tumur) — A (ageHuH)
I (ryanun) — II (quro3uH)
I (umrosmn) — I (ryaHus)

23



OTH mapel OCHOBAHUI HA3BLIBAIOT KOMMNIACMEH-
MAPHbLIMU OCHOBAHMAMM (JOTIOJHAUIAMA APYT
Apyra). Huru JITHK, B KOTOpBIX OCHOBaHMS pac-
OJIOXKEeHBl KOMILJIEMEeHTAPHO JApYyr Apyry, Hasbl-
BAIOT KOMNnJAeMeHMAapuvlmu Humamu. Ha pucys-
ke 8 npusegenn aBe mutu [IHK, kotopbie co-
€IMHEHBbl KOMILJIEMEHTAPHBIMM YVUYACTKAMU.

Mogene crpoenusi monexynst JIHK npeaso-
summ JIx. Yorcon u @, Kpur B 1953 r. Ona
MOJHOCTBIO NOATBEPIKJEHA SKCIePUMEHTAJIBHO W
CBITPAJIA MCKJIOUUTENBHO BAaXKHYI0 POJBL B pas-
BUTHH MOJEKYJAPHOH OHOJIOIMM M TeHeTHKH.

ITopasok pacmosiosKeHus HYKJICOTHIOB B MO-
apexkynax JIHK onpepensier nopsijiox pacnonosxe-
HUA AMHHOKHCIOT B JHUHEHHBIX MoOJeKyJax 6eJ-
KOB, T. e. HMX MepPBHYHYIO cTpyKTypy. Habop
6enkoB ((epMeHTOB, rOPMOHOB M /p.) Ompeje-
JSeT CBOMCTBA KJETKM M opranuama. Mosexy-
asl THK xpasusar csesema o0 aTHX CBOMcTBax
U nepefalT HX IOKOJEHHMAM MHOTOMKOB, T. €.
ABIAKOTCA HOCUMEAAMU HACIEICTMEEHHOU UHMOP-
mayuuw, Monexkynst JHK B ocmoBHOM Haxomaar-
CA B AApax KJETOK M B HeBOJBIIOM KOJHYecT-
B€ B MHTOXOH/JPHUAX M XJOpoOIjacrax.

Ocrartok
® nesokcHpHGO3s Ocnosnsie Buast PHK. Hacrexcrsennas nn-
o Ocratok pochoprosi  POPMaIus, Xpanamasca B moaerynax JJTHK, pe-
KHCNOThI anMuayercs 4Yepesa Molekyiel 6enxos. MHMopma-

uus 0 crpoeHun Oeska nepenaeTcs B IIHTOIIASZ-
Puc. 8. Vuacrok asycnu- ny  ocobpiMu  Mosiekyiaamu PHE, KOTOpBIe
panboit monexynst [IHK  yasyiparores unopmayuonnvimu (WPHK). Ha-

topmanuonnas PHK nepenocuress B nuromnsias-
My, IJie C IOMOLIBIO CHENHAIbHEIX OpPraHOMA0B — pHOOCOM HAET CHHTE3
Genxa. WUmenno madopmanmonnas PHK, koropas CTPOUTCA KOMILJIEMeH-
TapHO oxHou u3 Hutell ITHK, onpenenser nopsapok pacroioskeHuss aMu-
HOKHCJOT B OEJIKOBBIX MOJIEKYJIaX.

B cunrese Genka nmpuHHMaer yuacrue u apyroii sugy PHK — mpamc-
nopmuasn (TPHK), Koropas mogHOCHT aMMHOKMCIOTHI K MECTY obpaaosa-
HHUA GEIKOBBIX MOJIeKys — pubocoMaM, cBoeoGpasHeIM (habpuKaM 110 1po-
M3BOACTBY OenKOB.

B cocras pubocom Bxomut tpermit Bux PHK, Tak naswiBaemas puo-
comnasa (pPHK), koropas onpezmenser cTpykrypy u (GyHKIHOHMDOBaHME
pubocom.

Kaxpana monexyna PHK B ornmume or momexyner JIHK npegcras-
JIeHa OJHOM HHTBIO; BMECTO [e30KCHPHUG03bl OHA COAePKUT pHGO3Y u
BMECTO THUMHHA — YpAIUJI,

WTak, HYKJIEMHOBBIE KHCJOTHI BBIMOJHAIT B KJIETKE BasKHeiimme
Ouonoruyeckne Gyuknuu. B [JTHK xpanurcs HaciencTBeHHAas nHpopma-
LUA O BCeX CBOMCTBAX KJETKM M OpPraHMaMa B IeJOM. Pasiuunbie BuU-
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api PHK npuHMMaoT ydyacTHe B DeaJH3alliy HacjelCTBEHHOU HH(opMma-
MK yepea cuHTe3d Oeska.

® 1. PacemorpuTte pHCYHOK 7 M CKa)KuTe, B UYeM OCOGEHHOCTb CTPOeHHA
monerynn: [JHK. Kakue KOMIOHEHTHI BXOAAT B COCTAB HYKJEOTH-
poB?

p 2. Ilouemy noecrosucrso coxep:xkaHuA [IHK B pasEeix KieTkax opra-
HH3aMa cumTaeTcs Aokasatenscrsom Toro, uro JIHK npexcrasnser
cobolf reHeTmueckuit Marepuan?

® 3. Mcnoabsaya tabauny, aaiite cpaBHMTeNbHYI0 xapakrepuctuxky HHEK

n PHE.
Hyraen OcofeHHOCTD
TpOEHHE
HOBBIE Crp (DYHKIMA B KJeTKe GIpaAREN
R HYKJeoTujaa MOJIEKYJIBI
ENROERL fronosnMepa
ITHK 1. Ocraror dochoproit XpaHuTenb Ha- HBoitHasn
KHCJIOTHI cJIeJICTBEHHOM MH- | cIMpanikb
2. leaoxcupubdosa opmanumn
3. AsorucToe OCHOBaHHE
(ageHnH, WKW IYAHWH, WIH
UMTO3UH, MM THMHH)
PHEK 1. Ocratok (ocdopHoit Hudopmanmuon- OaunapHas
KHCJIOTbI Hasf, TDAHCIIOPTHAA | HUTH
2. Puboaa PHE npuaumaioTr
3. AsoTHcToe OCHOBaHUe y4acTHe B CHHTe3e
(aleHNH, UM T'YaHUH, WIH benka
IATO3UH, HJIH ypamui)

p 4. ®parmenrt oauoit memn JIHK mmeer ciepyiomuii cocras:
—A—A—A—T—T—I—II—I'—T—. [ocTpoiiTe BTOPYIO INeMb.

» 5. B monexyne JHK tumunoB mHacuursiBaercs 20% ot obmero uue-
JIa A30TMCTHIX ocHoBaruit., OnpegenuTe KOJHYECTBO A30THCTHIX OC-
HOBAHUI AJIeHWHA, T'YAHWHA W LUTOIMHA.

p 6. B yem cxomcTBO M pasiHuMe MeKAYy OeJkaMM M HYKJeMHOBBIMH
KHCJIOTAMH?

§ 6. AT® u dpyzue opzanuveckue coedUHEHUR
Knemru

B noboit kiaeTke, Kpome 0elKOB, »KHPOB, INOJUCAXAPHAOB M HYKJIEH-
HOBBIX KHCJIOT, HACUMTHIBAETCA HECKOJIBKO ThICAY JIPYIHX OPraHMYeCKHX
coequHeHnii. X MOMHO VCIOBHO pPasfe/IMTh HA KOHEYHBIE H IIPOMEXY-
TOYHBIE MPOAYKTBEI OGMOCHMHTE3a M pacnaja.
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Koneurvimu npodyxmanmu Guocunmesa HA3BIBAIOT OPraHWYECKHe CO-
eANHeHNsd, KOTOPbIe HIDAIT CAMOCTOATENBHYI0O pPOJbh B OpPraHu3Me MM
CIy’KAT MOHOMepaMM /s cuHTe3a OuomommmeposB. K umcily KoHeUHBIX
NPOAYKTOB GMOCHMHTE3a OTHOCATCA AMUHOKHCJOTHI, M3 KOTODHIX B KJET-
Kax CHHTe3HPYIOTCA OeIKH; HYKJeOTHIbl — MOHOMEPHI, M3 KOTOPHIX CHH-
Te3upyioTcsa HyKaenmHoBhle KucaoTel (PHK n JITHK); riokosa, koropas
CJIYKUT MOHOMEPOM JJIf CHHTEe3a IVIMKOreHa, KpaxMaJja, LeJUIIoN03bI,

IlyTs kK CHMHTE3y Ka){Ioro M3 KOHEYHBIX MPOAYKTOB JIEHKHUT Uepes psa
NPOMENCYMOYHbLX coeduHeHull. MHOTHe BellecTBAa NOABEPraloTCs B KJET-
Kax (pepMEHTATUBHOMY PpACINEIVIeHHIO, pacramy.

PaccmoTpuM HekOTOpbIe KOHEUHBIE OPrAHMUYECKHE COeANHEHUS.

Anenosnadochopusie kucaorsr. Ocobo BaKHYIO POJab B f6noanepreru-
Ke KJEeTKM HMIpaeT AJeHMJIOBBIA HYKJIEOTHJ[, K KOTOPOMY NpHCOeAMHEHI
eme aBa octaTka (ochopHO# KHcaoTel. Takoe BelIeCTBO HA3LIBAIOT ade-
HO3uHmMpu@ocpoproic. kucaromoit (AT®). B XUMUUECKMX CBA3AX MeMKIY
ocraTkaM# (ochopHOii KucaoTH Monekyabl AT® sanacena smeprus (E),
KoTopas OcBOOOXKZaeTcs npu oTuienyeHHH docdara:

ATD — AJID+ D +E

B aroii peakuum obpasyerca adenosundupocgopnas rucioma (AJID)
u dochopraa kucaora (dochar, D).

9uepruio ATP Bce KIETKN MCIONB3YIOT AJIA INpPOLECCOB 6uocuHTeE34,
ABHMIKEHMA, NPOMBBOJACTBA TelJja, Nepejayd HePBHLIX MMIYJLCOB, CBeye-
HUil (HanpuMmep, y JIOMUHECHEHTHBIX GakTepmii), T. €. JIs Bcex mmporec-
COB JKU3HEJEATe/ILHOCTH.

AT® — yHuBepcaslbHBIH GHOTOrUYECKUiT AKKYMYIATOD anepruu. Cae-
ToBasg oHeprus CoJHLA M JHEPrus, 3aKJIOUeHHas B noTpeGasgeMoil mu-
me, 3anacainTca B Moneryiaax AT,

PerynAaTopHbie M CHTHAJBHBIE BemecTBa. KOHEUHBIMU NPOAYKTaMHA
6uocHHTE3a ABIAIOTCA BEIECTBA, UIPAIONINE BAYKHYIO DOJb B PEryJsIUH
(GuU3HONOrMYeCKUX TNpPOLECCOB M DAa3BUTHM opraHuama. K umeny umx or-
HOCATCA MHOTHe TIODMOHBI JXMBOTHBIX. Hapsany c¢ GenkoBeiMM ropmona-
MH, O KOTOPBIX CKa3aHO B § 4, M3BeCTHbI NOPMOHBI HeBGeaKOBOIl TpHpPO-
Abl. HekoTopble M3 HHUX PEryJMpYIOT COAEP:KAHWE HOHOB HATPHS U BO-
ABl B OPraHM3Me JKMBOTHBIX, JApyrue obecmeduBalOT M0JI0BOE CO3PEBAHHE
U UTpaioT BAXKHYI0 POJIb B BOCIPOM3BEJEHMHM KUBOTHBIX. 'OpMOHBI Tpe-
BOTM WM cTpecca (Hampumep, aJpeHANMH) B YCIOBUAX HANPANKEHUHA
YCHIHBAIOT BBIXOJ IVIIOKO3bI B KPOBb, YTO B KOHEYHOM CUETe IPHBOLUT
K yBeqnueHnio cuHTe3a AT® u aKTUBHOMY MCIOJIB30BAHMIO DHEPIHH, 3a-
MAaceHHOW OpPraHU3MOM.

Hacexomele npousBofsaT psg 0coObIX MAXVYHMX BELIECTS, KOTOpBIE M-
PAlT pOJib CHUTHAJOB, COOOINAIIUX O HAXOMKAEHWHM NUIIH, 00 onacHo-
CTH, IPUBJEKAIINAX CaMOK K caMmiaMm (u Haobopor).

YV pacrenuit umerorcs cBoum ropmossl. Iloa geiicTBHem HEKOTOPBIX rop-
MOHOB 3HAYMTEJIbHO YCKODPAETCA CO3PeBaHME DACTeHM, VBeJHUHBAETCH
HX YpOKAWHOCTH.

PacTennsi npousBoAfAT COTHM pA3HOOOPA3HBIX JETYUHX M HeJIeTYUnX
COE/IMHeHNH, KOTOpble NPHUBIEKAIOT HACEKOMBIX, NMEPEeHOCAIINX MBLIBILY;
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OTIYIUBAIOT WJIA OTPABJAIT HACEKOMBIX, NUTAIOMMXCA PACTEHUAMH; IO~
NABJAIOT WHOIJA Pa3BUTHE PACTEHMI IPYrUX BHUIOB, PACTYIIUX PAJAOM M
KOHKYDHUDYIOIUX 3a MHUHEpPaJbHble BEIecTBa B IIOUBE.

Buramusbsl. K KOHEYHBIM NPOAYKTAM OHMOCHHTe3a IPUHAHIEXKAT 6U-
mamumbi. K HUM OTHOCAT JXKH3HEHHO BajsKHble COEJMHEHUsd, KOTOpPLIE Op-
FaHM3MBbl IAHHOI'O BHJA He CHOCOOHBI CHHTE3MpPOBATE CaMM, & JOJIKHBI
mosy4yath B rorosom Buje u3BHe. Hanpumep, BuramuH C (ackopOuHOBas
KMCJIOTA) CHHTe3WpyeTcs B KJeTKax OONBIIMHCTBA MKHMBOTHBIX, & TaKKe
B KJIETKAaX PACTeHHM M MHUKpoopraHuaMoB. Kierku desioBeka, UeJOBEKO-
o6pasHBIX 00e3bfiH, MOPDCKMX CBMHOK, HEKOTODBIX BH/OB JIETYYHMX MBIIIei
YTPATHIN CIIOCOOHOCTH CHHTE3MPOBATH acKOpOMHOBYIO Kmciaory. Iloaromy
OHA ABJIAETCA BUTAMMHOM TOJBKO AJIA 4YejoBeKa M IepevYuCIeHHBIX JKH-
BOTHEIX. BuramMud PP (HHKOTMHOBYIO KMCJIOTY) >KMBOTHEIE He CIOCOOHBI
CHHTE3UpPOBATh, HO €ro CHMHTe3UDPYIOT BCe PACTeHHsA W MHOrue OGaxkTepHu.

BoJIBIIMHCTBO M3BECTHBIX BUTAMWHOB B KJETKe CTAHOBATCH COCTABHBI-
MU 4YaCTAMH (PepMEHTOB M YYaCTBYHOT B OMOXMMHUECKHX peakIHfX.

Cyrounas moTpeOHOCTH YeJIOBEKA B KaXKJOM BUTAMHHE COCTABJISAET He-
ckonbKo MuKporpammos'. Tomsko Buramun C Hy)eH B KOJMYECTBE OKO-
go 100 Mr B cyTkwu.

HepocraTok psAjfa BUTAMHHOB B OpraHM3Me 4YejJOBeKa W JKHBOTHHIX Be-
IeT K HapyLIIeHWI0 paboTsl (EepPMEHTOB W SABAAETCH NPHUYMHOM TAMKENbIX
saboneBanuit — asumamuro3zoeé. Hanpumep, Hegocrarok sBuramuna C as-
AfieTcs NPUYMHON TAKesoro 3abojleBaHUA — IUHTH, IPU HEJOCTATKEe BH-
ramuHa D pasBuBaeTcss PaxuT y JeTeii.

1. Kakoso snauenue ATD B kmerke?

2. Yro siBiIsieTcs KOHEYHBIMM TIpoAyKTaMu 6GuocuHTesa B kierke? Ka-
KOBO MX OMoJoruueckoe 3HaveHHe?

3. Kakyio GHOJIOrMYECKYI0 POJb B OPTAHU3ME BHIMOJHAIOT BATAMMHBI?
BenomuuTE M3 Kypca AHATOMMH, (DM3MOJOTMM M TUTMEHBl YejoBe-
K& CTpOeHMEe KJETKH.

o eo@

I'nasa II. CTPYKTYPA U ®YHKIIHHU KJETKH

Kaetka — osneMeHTapHAS eAMHHMIA KUBOH CHCTEMBI. JJeMeHTApHOU
elMHMIlEIl OHA MO:KeT ObITh Ha3BaHa IIOTOMY, YTO B Npupoje HeT Gosee
MEJKHX CHCTEeM, KOTOPLIM OblIM ObI MPUCYIIH Bce 6e3 MCKJIOUEHUA NpH-
aHaku (cBoiicTBa) KMBOro. MsBecTHO, YTO OpPraHM3Mbl OBLIBAIOT OJHOKJIE-
TOuHBIMH (Hanpumep, GaKTepuH, NpocTellIne, HEKOTOPbIe BOAOPOCIH) WX
MHOTOKJIETOUHBIMH.

Knerrka obnazaer BCeMM CBOMCTBAMHM »KMBOH CHCTEMBI: OHA OCYIIECTB-
nger oOMeH BeleCTB M JHEPTrHM, PaCTeT, Pa3MHOKaeTcd H IlepelaeT IO
HACJEJCTBY CBOM NPHU3HAKH, pearupyeT Ha BHeIIHHE pasApayKuTelH H
cniocobHa asuratbesa. OHa ABAAETCA HUSLIEH CTYNEHBIO OpraHM3anun, o0-
Jazaonieil BCeMM ITHMHM CBOMCTBAMH.

11 mrr (Muxporpamm)=10"° r (rpamm).
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Crnenuduueckne QyHKUMM B KieTKe pacnpejesieHbl MeXAY Op2aHou-
O0amu — BHYTDHKJIETOYHBIMH CTPYKTYPAMH, HMEIOMIMMU omnpe/ie/IeHHYIO
(dopMy, TAKMMH, KaK KJIETOUHOE fAPO, MUTOXOHADHH U Ap. Y MHOTOK.Je-
TOYHBIX OPraHM3MOB Da3HbIe KJIETKHM (HanmpuMmep, HepPBHbIE, MBIIIEYHEIE,
KJIETKM KDOBH y JKMBOTHBIX MJIM KJIETKM CTe6/A, JUCTHEB, KOPHA y pac-
TeHHI) BBINOJHAKT pasHble DYHKINY U PASIMUYAIOTCH II0 cTpyKType. He-
CMOTPA HA MHOroobpasme GOpM, KJIETKM Da3HBIX THIIOB 06JamaioT nopa-
SBHTEJIBHBIM CXOJICTBOM B CBOMX IJIABHBIX CTPYKTYPHBIX OCOGEHHOCTAX.

§ 7. Knemounas meopus

Ilepssie maGmionenus Hax Kiaerkoit. MaobBperenne MHKPOCKOIIA U ero
HCIIONIb30BAHME JIA GMOJOrMYecKux HabIIOJeHNH MO3BOIUIO OTKPHITH He-
M3BECTHBIN 10 TeX IOp MHP.

Hauanom mayuenuss kjieTku MokHO cumrarTh 1665 r., kKorja aHrimii-
ckuil yuenwlit Pobepr I'yk Bnepsnie yBugen B MHKDOCKOII HA TOHKOM
cpese mMpo6KM MesKHe sueHKW; OH HA3Ban MX K.aemkamu. Ilo mepe yco-
BEPIIEHCTBOBAHNA MHUKDOCKOIIOB NOSIBJAAJUCHL BCe HOBLIE CBEACHHA O KJe-
TOYHOM CTPOEHHMHM DACTUTEJIbHBIX M JKMBOTHBIX OPraHH3MOB.

K mavany XIX B. npeacraBieHHs O KJIETOYHOM CTPOGHHH KHBBIX op-
FAHU3MOB MONYYMJIM IIMPOKOE PpACIPOCTPAHEeHWe M NpusHaHHe. OAHAKO
4TO0 Ccoboil mpeacraBifeT KJETKAa, KaK OHA YCTPOEHA, KAKOBA ee poJs B
OpraHuaMe, Kak OHa NPOM30MLIA M MHOXMKECTBO APYTHX BOIPOCOB OCTABAa-
auck 6e3 orsera.

IlosiBienme w pasBuTHe KaeTOuHOH Teopum. OueHb BasKHOE OTKDBI-
tHe B 30-x romax XIX B. cjenan moTiaHmcKuii yuensli Pobepr Bpoys.
PaccmarpuBasi B MHKDOCKON CTDOEHHe IMCTA DACTEHHS, OH obHapyKH
BHYTPH KJETKH KpyIJjoe IJIOTHOe o0pasoBaHme, KOTOPOe Ha3Baj A0POM.
970 6BLIO 3aMeuaTeNbHOE OTKPBITHE, MOCKONBKY OHO CO3LAJO0 OCHOBY AJIfL
COIIOCTABJIEHUA BCEX KJIETOK.

B 1838 r. memenxwmii yuenstit M. Illneiisen mepssiM npumen K 3a-
KJIIOUEHHIO O TOM, YTO SAPO ABJASAETCH 00A3aTeJbHBIM CTPYKTYDHBIM BJie-
MEHTOM BCEX DACTHUTENbHBIX KJeTOK. II03HAaKOMHMBIUMCHL ¢ 3THM WMCCIemo-
Baunem, T. Illsann, coorevecrBennux Illneitnena, 6bi1 VAMBIEH: TOYHO
TaKue e oOpasoBaHUA OH OOHADYKHUI U B JKHBOTHBIX KJIeTKax, uayye-
HUEM KOTOpEIX 3aHmmascs. ComocraBieHue GOJBLIIOTO YMCIa pPACTHTEb-
HBIX M JKHMBOTHBIX KJIETOK IPUBEJO €ro K BHIBOAY: BCe KJIETKM, HECMOT-
b Ha MX OrpoMHOe pasdHoobpasue, CXOZHBI — y HHX €CThb AAPA.

O6obmns pasposHennbie dakrtsi, T. Illsans n M. Ilreiinen chopmy-
JINPOBAJIH OCHOBHOE MOJIOXKE€HHE KJIEeTOYHOH Teopuu: 8ce pacmumenbibie
U HCUGOMHbLE ODZAHU3MbL COCMOAM U3 KAEMOK, CXO0HbIX MO CMPOEHUI.

Hemenxkmit 6uosor Pymoasd Bupxos B 1858 r. BHec OueHH BajKHOE
AOIIOJIHEHHE B KJeTO4YHyio Teopuio. OH A0OKa3ad, YTO KOJIMYECTBO KJIETOK
B OpraHuM3Me YBeIUYWBAETCH B pe3yJbTaTe KJIETOUHOI'O JeJeHUH, T. e.
Kaemka npoucxodum mMoabKO om KJIemKu.

Knerounas Treopusi ABMIACH OAHUM M3 BETUKUX orkpeiTuit XIX B,
Knerounas Teopus seKUT B OCHOBe NpeACTABIeHHH O €IMHCTBE BCEro
MHUBOrO, OOIIHOCTH €ro MNPOMCXOMKAEHUA M 3BOJIOIHOHHOTO pasBUTHA,
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OcHOBHBIE YCIEXH UTOJOTHH (0T Tped.
«IATOC» — KJIeTKA) — HAYKH O KJIeT-
ke (kak, BrpoueM, #H JI000H HAYKH O
NpHUpoJie) CBA3aHLI C Pa3BUTHEM MeTOJO0B
HCCIef0BaHUA.

Banarogaps panbHeieMy ycoBepIleH-
CTBOBAHHMIO CBETOBOIO MUKPOCKONA M Me-
TOAOB OKPACKH KJIETOK OTKPBITHA Clle-
JIOBAJIM OJHO 3a APYIUM. 3a CPaBHUTEJNb-
HO KOpPOTKOEe BpeMs OblJIM BBIJEJEHBI H
OINMUCAHBI HE TOJBKO AJp0 M yumonnas-
Ma KJIeTOK, HO M MHOTHe 3aKJIOUeHHBIEe
B HHX CTPYKTYPHO-(DYHKIMOHAJbHbIE
YaCTH — 0p2aHoudst.

B HacTosmee BpeMs KJIETKY u3yua-
0T, TPHMeHAA (HU3NYeCKHe M XHMUUe-
CKMe MeTOJbl MCCIeAOBaHNA M HOBeHIIHe
npubopel. OTO W OJJIEKTPOHHBIE MHKPO-
cKkombl (puc. 9), namomue yBeandyenue A0
1 000 000 pas, n TpuMeHEHHE CIEIHab-
HBIX KpacuTeseil, MO3BOJAIIIAX H30H-
paTeJbHO BHIABUTH KJETOUHBIE CTPYKTYphl, ¥ Ap. s TOro 4yTo0BI H3Y-
YUTHE XUMHYECKHMI COCTAB KJIETKM WJIM ee JacTedl, MIPUMEHAIT MeTOoJ IeH-
rpudyrupopanusa. OH OCHOBAH HAa TOM, YTO pas3Hble KJIETOYHBIE OPraHo-
bl MMeT pasHbele mMaccy M IoTHOcTb. Ilpm oueHs ObicTpOM Bpamie-
HUM B yJbTpameHTpudyre pasiuuHble OPTaHOWAbl IMpeJBAPUTENIBHO
M3MeJbUeHHBIX KJETOK DACHIOJAraloTcs CJHOAMH: BHH3Y OKaseIBaioTcd 00-
Jee TsyKeJble W ITUIOTHBRIe opraHomiabl. Cjom pasjeisiioT ¥ OPraHOMABI
" M3y4amwT OTJeNbHO.

C npuxoJoM B HayKy O KJeTKe (DU3MYECKHMX M XHMHUYECKHX MeTOAOB
MCCIeJOBAHUA ObLJIO BBIABIEHO YAUBUTEJbHOE eQWHCTBO B CTDOEHUH KJie-
TOK pasHBIX OPraHU3MOB, JOKA3aHA Hepa3PbIBHAA CBA3b MeMIYy HX CTPYK-
Typoit u dysHknueit. Brarogaps sToMy OCHOBHBIE IOJOMKEHUHA KJIeTOUHOH
treopuu, chopMyaupoBaHHble OGojee cra JieT Hasa[, ObIM pPa3BATHI M
yrayoJeHsl.

OcHOBHBIE MOJOKEHNA KJETOYHOIl TeopMHM Ha COBPEMEHHOM JTale pas-
BUTHA Omosoruu GopMyJHUPYIOTCA TaK:

1. KneTka sBafercs OCHOBHOI CTPYKTYPHOU M (YHKIMOHAJNBHOW exu-
HUIeH xHU3HK. Bee OpraHMaMbl COCTOAT U3 KJIETOK, JKH3Hb OpPraHu3Ma B
mesoM 00yCJOBJEHA B3aUMOAECTBHMEM COCTABJIAIOIAX €ro KJIeTOK.

2. KreTk:u Bcex OpraHM3MOB CXOJHBI 110 CBOEMY XHMHYECKOMY cocTa-
BY, CTPOEHHI0O M (DYHKIMAM.

3. Bece HOBble KJeTKH o00pasyloreda IPH AeJeHHHM HCXOJHBIX KJIETOK.

OcTaHoBMMCA KDPATKO HA MOJOMKEeHMAX KJeTouHo# reopuu. [linsa Beex
KJETOK XapakTepHa CNocOOHOCTH K POCTY, PASMHOMKEHHUIO, ABIXaHHUIO, BBI-
JleJIEHHI0, WCIOJb30BAHHIO W TIPEBpallleHHI0 9HepruM, OHU pearupyior Ha
pasapaskenne. Takum 0OpasoMm, KJETKH 00J]a4al0T BCed COBOKYIHOCTBIO
CBOMCTB, HEOOXOAMMBIX sl nojaep:KaHusd xusHu. OTgenbHble UX YacTH
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He MOrYT BBINOJHATH BeCh KOMILIEKC KHU3HEHHBIX (DYHKIIMI, TOJIBKO CO-
BOKYIIHOCTE CTPYKTYD, 00pasyoIiux KJeTKy, NpOSBASeT BCe NPH3HAKH
*KUBOro. IloaTOMy TOJNBKO KJeTKa HBIAETCA OCHOBHOH CTPYKTYPHOH H
(DYHKIMOHANBHOM eNHUIeH KUBBIX OPPAHMEMOB. Y MHOTOKJETOUHBIX Op-
raHu3MoB (pacTeHWil, XUBOTHBIX, I'PUOOB) OTJAE/NLHBIE KJIETKHM TECHO M
CJIAYKEHHO B3aMMOJEHCTBYIOT ADPYr ¢ APYroM.

Puc. 10. Pasnuunble GOPMBI KJETOK B CBA3K C BHINOJHAEMBIMH (DYHKIHAMH.

1 — KJIeTKHM sIUTenns KUIIeYHMKA; 2 — GakTepuu (KOKKHM, KHUIIGUHAS NANOY-
K&, CHMPHMJNBI CO JKIYTHKAMM HAa KOHNAX Tena); 3 — AMATOMOBAA BOJOPOCI;
4 — MBIIEYHAA KJIeTKa; 5 — HepBHAR KJeTKa; 6 — OJHOKJETOYHAS BOAOPOCI]b
anerabyiapus; 7 — KJIeTKH nedend; § — MHDY3opusa; 9 — IPATPOILUTEL Ue-
snopexka; 10 — xneTkKu smmpepmuca Jyka; Il — KIYyTHKOHOCeI,
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KieTkn BcexX OPraHM3MOB MMEIOT CXOAHBIM XuMMMYeckuil cocras (1mo-
npoGHee 06 sTom ckaszaHo B § 1—6). KieTkn KMBOTHBIX, DACTeHHil, rpu-
60B, B TOM 4YHMCJe M OJHOKJETOUHLIX, MMEIOT cXoAHOoe cTpoeHne. Bce oHHM
UMEIOT AP0 M IUTOIIa3My. B muromiasme moj CBETOBHIM MHKPOCKOIOM
XOpOIIO BUAHBI HEKOTOPbIE KJETOYHBIE OPraHOMbI: BAKYOJH, XJIOPOILIa-
CTBI, MHUTOXOHAPHUM — ¥ PA3JIUYHOTO DPOJA BKJIYUEHUA: MeJIKHe KallJli
KHUpa, IPaHyJbl Kpaxmajaa, HeKOTODble MHTMEeHTHI.

Crpoenue GOJNBIIMHCTBA KJIETOYHBIX OPraHOMJOB BO BCEX KJETKax Tak-
ke oueHb cxozHo. M B TO Ke BpeMsa (dopma M pasMep KJIETOK Jarme B
mpejieslax OJHOTO OPraHM3Ma OYeHb DPA3HOOOPa3HBI, YTO 3aBHCHUT OT CIe-
MMAMBAINN KJETKM ¥ BhINoJHseMou el (GyHknuu. OHM MOryT ObITH B
BH/Ie MHOTOTPDAHHMKOB, & TaK)e UMeThb JHUCKOBHIHYIO, INAPOBHAHYIO, KY-
Guueckyio (opmy. Hanpumep, KJIeTKM INOKPOBHBIX TKaHEH MJIOCKHE H
IJIOTHO TIPHJIEraldT APYr K APYry, HepBHBIE KJETKHM BBITAHYTHl B AJIHH-
Hble HUTH U T. A. (puc. 10).

Cpenaue pasMephbl KJETOK — HECKOJBKO AECATKOB MHKPOMETDOB, XO-
T OBIBAIOT KJIETKM MEHBIIMX M Ooapmiux pasmepoB. Tak, y uesoBexa
umeloress HeboJsbimue chepuueckoil Gopmbl JUMPOHAHBIE KJETKH AUame-
TpoM okoso 10 mMxm' UM HepBHBIE KJETKH, TOHYAWIIHE OTPOCTKU KOTO-
peix gocruraioTr Oomee 1 M.

OGIIHOCTE XMUMHYECKOr0 COCTABA ¥ CTPOEHMS KJIETKH — OCHOBHOM
CTPYKTYPHOM M (DYHKIMOHANBHOM eJMHHI(bl KUBBIX OPraHM3MOB — CBH-
JeTeNbCTBYET O €IWHCTBE MPOMCXOK/AEHHS BCEro KMBOrO Ha 3emue.

p 1. Ucnonsays 3HAHHMA O KJIETOYHON TeopuH, AOKaXKHTe eIMHCTBO IIPO-
HCXOMKJAeHHA YKHU3HM Ha 3emie.

p 2. JlokaxuTre, UTO KJETKA — CTPYKTYDHAA ¥ (YHKIHOHAJbHAHA eNH-
HUIA KHUBBIX OPraHU3MOB.

® 3. KaxkoBo 3HaueHMe KJeTOYHOI Teopum?

[0} BenmoMHHTE M3 Kypca aHATOMHMM, (DMBHOJIOTHH M T'HI'HEHBl 4ejloBe-
KA XMMHMYeCKHil COCTAB KJETKHM ¥ ee JKM3HEeHHBLIe CBOMCTBA.

§ 8. Iumonnasma. IMnazmamuveckas membpana.
Indonnazmamuieckas cemb.
Komnnexe IN'onvdxcu u 1u3ocomsvl

Iluronaama — oOs3aTelbHasd YacTb KJETKH, 3aKJIIOYEHHAA MEXAY
nrasMatudeckoit memOpaHoit m aapom. Iluromsasma BKJIIOYAET pPasiHv-
Hble opraHoujbl. IIPOCTPAHCTBO MeXXAy HHUMM 3al0JIHEHO YUMO30/leM —
BASKMM BOJHBIM DACTBOPDOM DA3JHYHBIX COJeil ¥ OpraHN4YeCKHX BeIecTs,
[NPOHM3AHHLIM CHCTeMOil GeJKOBBIX HHTe — yumockenremom. B cocras
LUTOMIA3MEl BXOAAT CJAEAYIOI[Ae OPraHOMABI: SHAOIMJIAa3MaTHUYeCKasd CeThb,
pubocoMBbl, MUTOXOHAPHH, ILIACTHABI, KOMILTeKC 'oIbAKHA, JA30COMBI, OP-
FAHOM/ABLI ABMIKEHHMA M JApP. DOJBIIMHCTBO XMMHYECKHX M (QH3UOJOrHYe-
CKMX IIPOIECCOB KJIETKHM MPOXOAHT B IMTONJa3Me. BHOBb CHHTE3MPOBAaH-
HBIE BEIeCTBA ITepeMeljaloTCs BHYTPHM KJETKM HJM BBIBOAATCA U3 Hee.

11 mm=10° mrm (Muxpomerp)=10° um (HaHOMeTp).
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Pue. 11. Knetka moj aJeKTPOHHBIM MHKPOCKOIOM.
1 — nnasmarudeckas MmemOpaHa; 2 — 9HIOIJIABMATHYECKASs CeTh; J — IEHT-
puoas; 4 — MeXKKJIETOYHOe NPOCTPAHCTBO; 5 — TIMHONMTO3HEIN KaHAa,



6 — nuHONMTO3HBI nyseipek; 7 — Kommekc loabmxm; 8§ — aAxgpo; 9 — Ax-
peiiko; 10 — agepHas obosouxa; [l — amsocoma; 12 — MHUTOXOHIpUSA

2— 1. K. Beanes




MEXKNETOYHOE NPOCTPAHCTBO

uuTonnasma

Puc., 12. Cxema CTpPOeHHA IJIasMaTHYeCKOH MeMOpaHEI

Ilnasmarnueckass memOpanma. Kadkgas KieTka >KMBOTHBIX, DACTeHUIA,
rpufoB OTrpaHHYEHaA OT OKPYKAaWIe# cpelbl MM APYTHX KJAETOK RAa3-
mamuveckolt membparoir. Tommmaa sroit MemOpaHsl Tak Majaa (0KOJO
10 HM), 4TO ee MOMKHO YBHMJETb TOJBKO B 3JIEKTPOHHBIH MHKDPOCKOII
(pue. 11, 1).

Hapy:xuaa niasmarundeckas mMeMmMOpaHa OCYIIeCTBJASeT DsAj (QYHKIUIH,
HEOOXOAUMEBIX IJIA KU3HENEATEIbHOCTH KJETKH: 3alUIaeT IUTOILIA3MY
OT (PM3HUYECKHMX M XMMHUYECKHX IIOBPEXKJEHWH, [ejaeT BO3MOMKHBIM KOH-
TAKT ¥ B3auMOJieiicTBMe KJIETOK B TKaHAX M OpraHax, uabuparesnHo obec-
MeYyuBaeT TPAHCIOPT B KJETKY IMTATEJbHBIX BEIeCTB M BEIBEJeHHEe KO-
HEUHBIX NpPOAYKTOB obmeHa. CTONb CIOMHBIM (DYHKIUAM COOTBETCTBYET
M CTpOeHHe IIasMaTHdecKoit membGpannr (puc. 12).

Ilnasmarnyeckas MeMOpaHA COCTOMT M3 JIMIHUAOB M OeJKOB. JIMIUIBI
B MeMmOpane o0pasyioT ABOWHON cJio#l, a 6GeJKH NIPOHHM3LIBAIOT BCK ee
TOJIIY, MOTPY’Ke€Hbl Ha pasHyl TIMyOHHY B JUIOHAHBIA CcJ0H WIH
pacrojiaraloTcsi Ha BHEIDHeH U BHYTPEHHEH IIOBEPXHOCTH MeMOpaHkbI
(puc. 12). K Hekoropeim OenkaMm, HAXOAALIMMCH HA HADPYKHOI IOBepx-

34




HOCTH, IpPUKpEILIeHbl yriesoAbl. DelKH Hu yriaeBoabl HA IOBEPXHOCTH
MeMOpaH y pasHLIX KJETOK HEOAWHAKOBLI M SABJIAKTCA CBOeOGpa3HBIMHU
yKasaTejaMH THOa KjeTok. Hanpumep, ¢ NOMOIIBI0 3THX YyKasaTeJeil
CNepMAaTO30MALl Y3HAIOT AHIeKJeTKY. Biarozapa memOpaHHBIM mOJHCA-
XapHHBIM «AHTEHHAM» KJIETKH, IPHHAJJIeKAIlue K OJHOMY THILY, yAep-
JKMBAKOTCA BMecTe, o0pasysa TKaHu. DBelakoBelie MOJIeKyJibl O0ecrnedyuBaroT
n3bupaTe bHBEII TPAHCIOPT CaxapoB, aMHUHOKHCJOT, HYKJEOTHIOB M JApPY-
FAX BEIIeCTB B KJIETKY MJIHM M3 KJIETKH.

Crpoenne mMemMOpaH BCceX JApPYrMX OPraHOHMIOB CXOJHO C ILIa3MaTHye-
ckoit memOpanou. PasiuuamoTrcs OHM COCTABOM, COOTHOIIEHUWEM JIHUIIHIOB
u DeJKOB, MX PACIIOJIOMKEHUEM B CTPYKType memOpaHd.

Jlna mepeHoOca BOABLI M PA3JMYHBLIX MOHOB B KJeTOYHOH memOpaHe mMMe-
I0TCA IIOPHI, Yepe3 KOTOphle B KJIETKY I[ACCHBHO IIOCTYNAIOT BOJA M He-
KOTOphIe HOHBEI. Kpome TOro, cymecTByeT AKTHBHBII NePeHOC BelecTB B
KJeTKY C MOMOIIbIO CIeNMAJbHBIX 0eJlKOB, BXOAALIUX B COCTAB ILIa3Ma-
Tuueckon memOpansl. OH ocyllecTBIAeTCA TaKKe Ha OCHOBe IIPOIECCOB
¢darounTo3a W INHHOLMTO3A.

3axBaT mIasMaTudeckKoil mMeMOpaHOl TBepAbIX YACTHI[ U BIAYHMBAHHNE
(BTATHMBAHWE) UX BHYTPH KJETKH HA3bLIBAWOT pazoyumoiom (or rped. «a-
roc» — TMOMHPATH W «IMTOC» — KJIETKa). JTO ABIeHHWe MOMHO Habo-
JaTh, HANpUMep, HpM saxsaTe ameboit Gomee MEIKUX OJHOKJETOUHBIX
OpPraHW3MOB MM NpH 3axBaTe 0aKTepwil, MPOHUKIINUX B OPraHU3M HKH-
BOTHOI'O0 WJIM 4YeJIOBeKa, JIEHKOLUMTAMHM KPOBM.

CxomHbiM 00pasoM IONAAamT B KJETKY pPACTBODUMEIE B KHUIKOCTH
MeJIKMEe YACTHIBI MU MoJsekyssl. [lnasmaruueckas MemGpana obpasyer
BHSAYMBAHHE B BHJAE TOHKOrO KAaHANLIA, B KOTODBIA M IloNajaeT KU~
KOCTh C DACTBOPEHHBIMH B Heill BemecrBaMu. OT KaHaJbLA 3aTeM OTIOY-
KOBBIBAIOTCA Ny3eIpbKH (puc. 11, 5 u 6). Dror crnocod® HA3LIBAIOT NUHO-
yumo3som (0T rped. «MUHO» — I[BI0 M «IOUTOC» — KJeTKa), oH Haubo-
Jiee YHUBEDPCAJBHBIN, ITOCKOJBKY MPHUCYIN KJIETKAM DPaCTeHHH, »XMUBOTHBIX
u rpubos.

JIuzocomsl. Ilonasas B MTONJIA3MY, NMHHOLMTO3HbIE W (DAaronUTO3HLIE
Oy3LIPLKMA IEPEeIBUTAIOTCS B HEll W CJHAMBAKTCA C Jau3ocomamu (0T rped.
«JIM3€0» — PpAaCTBOPAI M «COMa» — Tejo). dTu mMemMOpaHHBIE OPraHOM-
bl KJIETKH HMMeIT oBalbHyio (opmy u aumamerp 0,5 mrm (pume. 11, 11).
B mux Haxoaurcsa Habop ¢depMeHTOB, KOTOphle paspymaioT Gelaxu, HYK-
JIEMHOBBIE KHCJOTHI, YIJIEBOARI, JUIKAbl. PepMeHThl JM3OCOM pAacIIenif-
0T TIPUHECeHHEIe IMMHOIUTOZHBIMMA MM (ParonUTO3HLEIMM IIY3LIPbKAMH I10-
JIUMEepHbIE COEAWHEHUSA A0 MOHOMEDOB, YCBAMBAEMBIX KJIETKOH.

Membpana JM30COM MPENATCTBYET NPOHUKHOBEHHIO COOCTBEHHBIX (hep-
MEHTOB B IIMTOILIA3MY KJE€TKH, HO €CIH JIM30COMAa IIOBPEXJAeTCH OT Ka-
KHX-1u60 BHEMIHMX  BO3AeHMCTBHII, TO paspyllaeTrcd BCA KJIeTKa HJIH
yacTh ee. JIM30COMBI BCTPEYAalOTCH BO BCeX KJETKAX pacTeHUH, KHUBOT-
HBIX B TpubOB.

OcyuiecTBiifia NepeBapMBAHME PA3JNYHLIX OPraHMYECKUX YacTHIl, JIH-
30cOMBlI O0ecredydBalOT [JONOJHHUTEIbHBIM «ChIDBEM#» XMMHUYECKHE M 3dHEep-
reTHYeCKHe Tpouecchl B KJjeTke. [IpM rosofaHMM KJIETKH JU30COMEI IIe-
peBapMBAKOT HEKOTOpPble OpraHouisl, He ybOuBas KJIeTKy. Takoe wacTuyg-
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Pue. 13. Cxema cTpoeHHs 3HJOIJIa3MaTHYe-
CKOI ceTH.

1 — cBobonHble pubocombl; 2 — MONIOCTH;
3 — pubocombl, NPHKpPENJIEHHEIE K MeMOpa-
Ham; 4 — sanepHas obojouka

Jusocomsi O

Puc. 14. Cxema cTpoeHUs KOMILIEKCA
Toasasxn

HOe InepeBapuBaHHe obecmeun-
BaeT KJEeTKe Ha Kakoe-TOo Bpe-
MA HeOOXOAUMBI MHHHMYM
NMUTATeNBHEIX BemlecTB. WHo-
ra JIN30COMBI IepeBapMBaloT
Leable KJeTKH M TPYINEBL KJe-
TOK, HYTO WIPAaeT CYIIecTBeH-
HYI0 POJIb B NpOLECCaX pasBu-
THS Y KMBOTHBIX. IIpumepom
MOJKET CJYKHTh YTpaTa XBOC-
Ta IIPU I[peBpallleHuH T0JIOBa-
CTHKA B JIATYIIKY.
JHIOIIA3MATHYECKAA CeTh
(9IIC) u pubocomsl. DHOMIAS-
MaTHYeCKas CeTh ABJSAETCS CH-
CTeMOM CHHTE3a M TpaHCIopTa
OPraHMYeCKHUX BeIecTB B I[U-
TOIJIa3Me KJETKH U TpejCcTaB-
aser coboif aKypHYI KOHCT-
PYKIIMIO U3 COEJHMHEHHBIX 10~
JocTel, KaHAJbIEeB H TPyOoueK
(puc. 11, 2; 13). Ouu orpanu-
YyeHbl MeMOpaHOi, CXOAHOH II0
CTPOEHHID € IIJIa3MaTHYeCKOM.
K memGpanam sHpomnasMma-
THYECKOH CEeTH NPHKPEIJIeHO
Oosnpioe umenao pubocom —
MeJIbYalIMX OPraHON/I0B KJIeT-
KM, HMMEKIIHX BHJ chepsl ¢
amamerpom 20 HM ©m cocTof-
mux u3 pPHK u Geaxos. Ha
pubocomMax M NPOMCXOJUT CHUH-
Te3 OenKoB. 3aTeM BHOBbL CHH-
Te3upoBaHHBIEe DeJIKK IoCTyIa-
I0T B CHCTEMY TOJIOCTEH WH
KaHAJbIEB, 10 KOTOPLIM Iepe-
MeIal0TCA BHYTPH KJIETKH.
B nuromnasMe KIeTKH €CTh
MU cBOOOAHEIE, HE NPHKPEILIeH-
Hble K MemOpaHaM B»HIOIJIA3-
MAaTHYeCKOH ceTH pHOOCOMBEI.
Kak npasuio, oHmM pacmojara-

I0TCA TPYNIaMH, HA HUX TOMXKE CHHTE3UDPYIOTCA OEJKH, MCIOJb3yeMble ca-

MOHM KJEeTKOIA.

Komnaerce Toasnasu. Ilocrynaomme B mpocBeThl HOJOCTEH M KaHAb-
[[eB JHJOILIA3MaTHYECKOH CeTH NPOAYKTHI OMOCHHTE3a KOHIEHTPUPYIOTCH
¥ TPaHCIOPTHUPYIOTCA B CHELUANLHEIN anmapatr — komnaekc Ionawdwcu

(puc. 11, 7).
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dror opraHouj, MMewuuit pasmep 5—10 mMkMm, cocrour u3z 3—8 cio-
JKeHHBIX CTOIIKOM, VIIJIOIIEHHBIX, CJerka U30THYTBIX, AMCKOOOPa3HBIX IIO-
aocreit (puc. 14). OH BhIIOJHAET B KJIeTKe pasHooOpasHble (PYHKIUH:
y4acTBYeT B TPAHCIOPTE NPOAYKTOB OMOCHHTE3a K IIOBEPXHOCTH KJIETKH
M B BBIBEJIEHMHM MX M3 KJETKM, B (OPMMPOBAHMHM JIM30COM M T. 1.

B mHacrosimee BpeMs CJI0KHJIOCH IpeJCTAaBIEHME O HAJMYUMU B KJeT-
Ke edurolt membpanHoil cucmembt. B sTOll cucTeMe B3aMMOCBA3aHEI Ta-
KHe OpraHOMIbl KJeTKH, Kak IulasMaruueckas memOpaHa, aHAOILIA3MAa-
THYECKasa CeTh, AZepHas o00oJouKa, KOMILIeKC I'OMbJKM, JM30COMBI, Ba-
KYOJIH.

1. Kak cBA3aHO CTpPOEHHE KJETOYHO# MeMOpaHEI ¢ ee (QYHKOIUAMH?
2. Kax IpoHCXOAWT AKTHBHOE IIOTJIOIIEHHWE BEINeCTB KJIeTKOi?

3. KakoBa cBfA3b Me:xmay pubOCOMAMHM M SHIOMIA3ZMATHYECKOHN ceTsio?
4. KakoBEl CTpoeHHME M (YHKIMH JHu30coM?

§ 9. HQumonaasma.
Mumoxondpuu, naacmudbsi,
opzanoudv. 06UNCEHUSR, EKNIOULEHUA

Muroxosapuu. B muromiasme KJIETOK XHMBOTHBIX M PaCTEHHUH pacrio-
JIOJKeHBbl TAK HA3BLIBAEMbIE€ JHEPreTUYEeCKHe OPraHOMALI — MUMOXOHOpUU
(or rpedy. «MHTOC» — HHUTb, «XOHAPMOH» — 3epHO). PopMa MHUTOXOHJ-
pHii pa3iIMuyHA, OHH MOTYT OBITh OBAJbHBIMH, NAJOYKOBHIHBIMH, HUTE-
BHUAHBIMH CO CpeJHHUM auamerpoMm 1 MKM u aauHON 7 MrM. Uwmcno mm-
TOXOHJPUH 3aBHCHUT OT (DYHKIMOHAJBHOM AKTHBHOCTH KJETKH U MOKeT
JOCTHUTATh JeCATKAa ThICAY B JIETATEJBHBIX MBIIIIAX HACEKOMBIX.

BuyrpeHHee crpoeHne MHTOXOHApuMI (pme. 11, 12; 15) uayuyeHo ¢ mo-
MOIILI 3JIEKTPOHHOTO MUKpockona. Ha anekTpoHHBIX MHKpOodoTOorpadu-
AX BHJHO, 4YTO MHUTOXOHADHHM CHAPYXXHM OrpDaHUYEeHBI BHeIIHell MemOpa-
HO#, KOTOpas B OCHOBHOM HMeeT TO jKe CTpPOeHHe, 4UTO M Illa3MaTHue-
ckaig membOpana. ITox Hapy:HOM MemOpaHOil pacnonaraercd BHYTPeHHASA

MemOpaHa, obpasymplnad MHOTOYHCJIEHHBIe CKIaAKH — Kpucmbl. BHyTpH
MHTOXOHApHH Haxoaarca PHK,
JAHK u pubocomsbl, OTIHYaI0- BHewnas Mem6paHa

mHyeca oOT [DHToILIasMaTrTuue- BuytpenHaa memBpana
ckux. B ee memOpaHbl BCTPO-
eHbl crenmupuueckue epmeH-
Thl, C TIOMOINBI KOTOPBLIX B
MUTOXOHJIPHH TPOMCXOJUT Ipe-
obpasoBaHHMe OdHEPruyd NOuTa-
TeJAbHbIX BeIIeCTB B 9HEPIrHi
AT®, HeoDXOMUMYIO JJIA HKU3-
HeJleATeIbHOCTH KJIeTKH H 0p-
raHu3Ma B IeJIOM.
IInacTuasl. 3T0 OPraHOMILI,
CBOMCTBEHHBIE TOJBKO KJIETKaM
pacreruit. CymiecTByioT TpH Puc. 15. Cxema CTpOEHMA MHUTOXOHAPHH
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BUJIa TJIACTU/I: 3eJIeHbIe XJIO-
YNOXEHHBIE rpaHel POILJIACTRBI, IBETHBIE (HO He
C XNOPodUNNOM 3eJIeHble) XPOMOILJIACTHI M
OecrBeTHBIE JIEWKOILJIACTHI.

Xaoponnacm (puc. 16)
1no ¢opMe HAIIOMHUHAET INCK
UIM map aAuaMerpom 4—
6 MKM c aBoitHON MemOpa-
HOW — HAPYMHOH M BHYT-
penHeil. Buyrpm xiaopomnia-
cra umerorca [THK, puboco-
Puc. 16. Cxema cTpoeHHs XJIOpOIIACTa MBI H ocobble MeMGpaHHbIE

CTPYKTYPBI — 2paHbl, CBA-

3aHHBIe Mexxay coboii m ¢
BHyTpeHHell MeMOpaHOH XJopormacta. B KaMJZOM XJIOPOILIACTE OKOJIO
50 rpaH, pacnoOJIOKEHHBIX B MIAXMATHOM IIOpHAJAKe A JIYYIOIero yJjas-
JIUBAHUA cBeTd. B MeMmMOpaHaX TrpaH HAXOAWUTCA 3eJIEHBIH IUIMEeHT X.J0-
pogunn. Bnarogapsa XJopoHIny B XJOPOILIACTAX NPOMCXOAUT IpeBpa-
II[eHUe JHEPI'MM COJIHEYHOI'O CBeTa B XHUMHUYecKyio sHepruio ATd. Duep-
rua AT® wucnonbayerca B XJOpPOIJACTAX AJA CHHTE3a OpPraHUYECKHX
COeIMHEHUH, B NEpPBYK odYepeab YIJIEBOAOB.

Xpomonaacmot. IIurMeHTEl KPACHOI'O M JKEJTOr0 I(BeTA, HaXOAAIlHe-
¢ B XPOMOILUIACTAX, NMPHUAAIOT PA3JUYHBIM YACTAM PACTEHHH KPACHYIO H
JKeNTyI0 okpacky. KopeHb MODPKOBHM, IJIOABI TOMATOB OKpAIleHbl 6Jaro-
JapA NUTMEeHTaM, cojepxamuMmMcsa B xXpomommaactax. Coderaswe XpoMmo-
IJIACTOB, COJEP:KAIIUX pasHble NUIMeHTHI, co3jgaerT Oojblnoe pasHoobpa-
3Me OKPACOK IIBETKOB M IJIOZOB PACTEHHIA.

Jeiikonnracmsl ABAAKNTCA MECTOM HAKOIJIEHWS 3aIlaCcHOrO MUTATENb-
HOro BemecTBa — Kpaxmayua. OcobeHHO MHOIO JEeHKONJACTOB B KJETKAX
kaybueit kaprodensa. Ha cBery JeliKonnacTel MOTYT IpPeBpPAlIaThCA B XJO-
poractel (B pesayabrare 4Yero KiaybHum xaprodens 3zeneHeior). OceHbIO
XJIOPOIJIACTH! TIPEBPAIalOTCA B XPOMOILJIACTHI M 3eJIeHble JUCThA W ILJIO0-
JAbI JKeJITEIOT M KPAaCHEHT.

Ilocrosinnoe neuxenue riaerku. OpraHouasl ABMKeHua. MHorue Kier-
KM OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB 00JIafaloT CIIOcODHO-
cTei0 K ABuikeHuio. Ilog aTuM noHMMaercs M JBHIKEHHEe KJIETKH B IPO-
CTPAHCTBE, M BHYTPUKJIETOYHOE ABHUIKEHHE ee OPraHoMJ0B., B KHAKOIH
cpefie IepeMeINeHHe KJETOK OCYIIeCTBISAETCH ABUIKEHUEM JMKI'YTHKOB U
pecanuex (puc. 10, 2, 8, 11). Tak nepeABHMTarTCA MHOIHe OJHOKJIETOY-
Hble, HaOpUMep 9BIJeHA 3eJieHasds, IKIYTHKOHOCel, WHQY30pHdA
u ap. Hekoropeie BuAbl GaKkTepUil TaksKe ABMIKYTCH € IOMOIIBIO 3KIYTH-
KOB, JJIMHHBIX M THOKHX, KOTOpBIE OBICTPO BpAaIIaioTcHA, obecrieduBas npo-
JABHIKEHHE KJeTKH. AMeObl ¥ HEKOTODBIE ApYyrue IpocTeiIline OpraHma-
MBI, & TaKKe CIel[MaJIM3MPOBAHHEIE KJETKM MHOTIOKJETOYHBIX (HATpH-
Mep, JUM(DOIUATEHI) MepeABUTalOTCA C IOMOIILI BBIPOCTOB, 00pasyloImuxcs
Ha IOBEPXHOCTH KJETOK.

Knerka Haxoaurcss B NMOCTOAHHOM ABH3KeHHH. IIpm arommrosze u mu-
HOILUTO3e IPOMCXONHUT BIAYMBAHUE I1JIa3MATHYECKONH MeMOpaHbl BHYTDb
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KJIeTKH, IepeiBUraloTcs JH30COMbI, My3BIDEKH KoMmIuiexkca [oabmxu, Mu-
TOXOHJI[PUM, HAKOHeI[, ABWIKeTCA caMa IHUTOILIas3Ma.

Kierounoe aBu:xkeHue obecrneyuBaeTCs YUMOCKEAEMOM, COCTOAIIUM M3
MUKpPOTpYyDOUEeK, MUKPOHHUTEH WU KJIEeTOYHOro uneHrpa. Mukxpompybouku —
ATO AJMHHBIE IOJIble UMJIMHAPH JUAMETPOM 25 HM, CTeHKH KOTODBIX CO-
croaT na3 Oenxkos. M3 mapajyielbHO pPacIONOMKEHHBIX MHUKPOTpyOOUeK co-
CTOAT KICYTHKH ¥ PECHHUYKM KJETOK JXUBOTHBIX M pacTeHui. MryTuxu
OTJIMYAIOTCA OT pecHHWYeK Juinb anunoit. Tak, crepmaTosonabl MIIEKOIH-
TAIOIMHUX MMEIT M0 OAHOMY KryTuky aiauHoM ao 100 mrm. PecHuukn
KOpoue KIyTHKOB Oosiee ueM B 10 pas, HA OJHY KJETKY NPHUXOAUTCA He-
CKOJIBKO ThiCSAY pecHMYeK. MuxkpoHumu — O4YeHb TOHKHE CTPYKTYpPHI, CO-
CTOAIME M3 ThICAY MOJIEKYJ OejlKa aKTHHA, COeAMHEHHBIX APYyr ¢ ApY-
roMm. B MBILIEYHBIX KJIETKaX OHM BXOAAT BMeCTe C APYIMMH OeJKOBBIMH
HUTAMM — MHO3WHOBBIMH B KOMILIEKChI, ofecrneymMBaiolue COKPaTHTElb-
HYI0O (YHKIHUIO 9THUX KJETOK.

B nuromnsasme KJIETOK BCeX OpPraHM3MOB OKOJO fAZpa pacnojaraercs
KJAeMOYHbLL yenmp, TPUHAMAIOIIWN ydyacTue B JlelleHUM KJjeTKH. B co-
CTaB KJIETOYHOIO IEHTPa KJETOK YKMBOTHBIX M HEKOTODPbIX PACTEHHI BXO-
auT yenmpuoas (puc. 11, 3). Llenrpuons — napHoe obpasopanme. Ona
COIEePIKUT JBa IMJIMHAPA, COCTOSAIME H3 MHKDPOTPYOOUeK M pacIoJIOMeH-
Hble MNEPHeHAUKYIAPHO APYTr ApPYyry.

Kaerounsie Brmouenus. Hakoren, cieayer ckaszaTh O MHOTIOUHCIIEH-
HBIX BKJIOUYeHHAX B LUTOIIA3Me. BKJIIOYEHWAMH Ha3bIBAIOT HENOCMOAH-
Hble CMPYKMypsl YUMORJAA3MbL, KOTOPEIE B OTJIWYHE OT OPraHOMJAOB TO
BO3HMKAIOT, TO MCUE3A0T B NpOIecce >KHU3HeJeATeJbHOCTH KiaeTku. Ilmor-
Hele B BHJe TPAHYJ BKJIIOUEHHS COJEpyKaT 3alacHble MUTATeJbHBIE Be-
miecTBa (kpaxman, GenkH, caxapa, JKUDPBI) WIM IPOAYKTHI KU3HeJeATe b
HOCTH KJIETKHM, KOTOpBIe IO TOM WJHM MHOW Npu4YuHe He MOTyT OBITH cpa-
3y yaanedsl. CrnocofHOCTBIO CHHTE3UPOBATE U HAKAILIMBATH 3alacHbie
nUTATEJbHBIE BellecTBa 00187al0T BCe IIACTHIBI PACTUTEIbHBIX KJIETOK.

B pacruressHBIX KJeTKaX HAKOIJIEHWE B3alacHbIX IMUTATENbHBIX Be-
IeCTB IMPOMCXOJUT M B B8aAKY0.AX — MeMOpAHHBIX MeIIKaxX C BOJHBIM
PacTBOPOM COJIeil M OPraHMYECKHX COeJMHEeHHH, KOTOpble YacTO 3aHUMAa-
JOT IOUYTH Bech 00beM KJETKH, OTOABUIas SAAPO M ILUTOIJIA3MY K ILIa3-
MaTH4YecKoH memOpaHe.

® 1. IMoueMy MHTOXOHJDUM HA3LIBAIOT «CHJIOBLIMH CTAHIMAMH» KJIETKH?

® 2. Kakue CTPYKTYpPHI KJIETKH CHOCOOCTBYIOT €e JBHKEHHIO?

® 3. Yro oTHOCHTCA K KJeTOYHBIM BKJ4YeHnsam? Kakosa uX poJb B
Kaerke?

» 4. Onumure ocobeHHOCTH CTPOEHMA MHTOXOHAPHHM M XJOpoIjacTa B
CBA3H ¢ UX (YHKIMAMH B KJIETKe,

§ 10. Adpo. Ilpoxkapuome. u 3IyKapuomvi

Crpoenue sjgpa. B orsimuue oT HEKOTOPBIX HU3IIMX PACTeHUNH M IpO-
CTeMIINX, KJETKH KOTOPBIX COAEDPKAT HECKOJNBKO fjlep, BHICIIHE XHBOT-
Hble, PACTeHHs M Ipubbl COCTOAT M3 KJIETOK, B KOTOPBIX HaXOAUTCH OA-
HO &dpo. Ono wumeer ¢opmy mapa c¢ auamerpom ot 3 xpo 10 MKMm
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. [BOWHas cnupank
2 0 AONONRNRRS S

. . / I

| x & ' HYKNeocomHas
11 Hm ~ HUTB («6yCbl

| 4 pe ol Ha HUTKe»)
30 HM - " chmbpunna

300 Hm
cepus netenb
netnm,
700 HM CNIOXEHHbIe
B CTONKM
1400 HMm Xpomocoma

Puc. 17. Cxema ynakoBku [IHK B xpomocome
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(puc. 11, 8). fAapo oxpyxeno ob6oJ04KOl, cocrodmedl U3 aByx membpaH,
Kaxaad M3 KOTOpLIX mnogoOHa miagMarHdeckoil membpane. Yepes ompe-
JleleHHBIe MHTepBajbl 00e MeMOpaHBI CAMBAIOTCHA JAPYr ¢ Apyrom, obpa-
aya orBepeTusi auamerpom 70 HM — sagepHble nopbl. Yepea HUX ocyle-
CTBJAETCA AKTHUBHBII 00MEH BellecTBAMHU MEXKAY ALPOM M IIUTOIIA3MOM.
PaszMepsl mop MO3BOJIAIOT MPOHMKATh M3 AJpa B IUTOIIA3MY Aaxke Kpym-
geiM mosexynam PHK u uvacrunam pubocom.

B sajape XpaHWTCs HACIEACTBeHHAA MH(MOPMANHMA HE TOJBKO O BCeX
NPU3HAKAX W CBOMCTBAX AAHHONH KJETKH, O IIpOIeccax, KOTOphIe MOJIK-
HBI NPOTEKaTh B Hell (Hanpumep, cuHTe3 Oelka), HO M O IPU3HAKAX Op-
raHuama B negom. Mudopmanusa sanucana B mosexynax JTHEK, xkoropsie
ABJAIOTCA OCHOBHOM 4YacTbio xpomocom. Kpome Toro, B cocTaB XpoMOCOM
BXOZAT pasJuuHbie OejJKu. B nmepuos Memxay AeleHHAMH KJETKH XPOMO-
COMBI TIPEACTABJAAIOT cOOOM ANHHHBIE, OYeHb TOHKWe HUTH, YBHIETh KO-
TOphI€ MOKHO TOJBKO B 3JIGKTPOHHBIH MHUKPOCKOII.

Cpenusis anuaa monexyasl [JHK, cocraBnsiiomeil OCHOBY KaxXK[A0H H3
46 xpomMocoM ueJOBeKa, OKoJ0 5 cM. Kak ke ymaxkoBaHbl 9T MOJIEKY-
IBl B fipe ¢ AMAMETPOM Bcero okojo 5 Mxm? Briaensior deTsipe ypoB-
ua ynaxkosku JIHK B xpomocome (pmc. 17). Ha nepsom ypoBHe ABOHHAas
cnupans JHK amamerpom 2 HM HamaTbiBaeTcda Ha Oe/IKOBBIN KOMILIEKC,
copepRamnil 8 MONEKyJ 2ucmonoé — OeJKOB ¢ IOBBIIMIEHHBIM COZEpXKa-
HHEeM TMOJIOKUTeNbHO 3aPAKEeHHBIX AMHHOKUCIOTHBIX OCTATKOB JIM3WHA M
apruanHa. Obpasyercs cTpykrypa aumamerpom 11 HM, HanoMuHaIoUas
oycel Ha HUTKe. Kaxzpgas «OycmHa» — HYKJIE0COMA CONEPHKHUT OKOJIO
150 nmap HykJgeotuaoB. Ha BTOpOM ypOBHE HYKJIEOCOMBI COJMIKAWOTCA C
MOMOIILI0 T'MCTOHA, OTJHYAIIIErocA OT TeX, KOTOpbie BXOJAAT B COCTaB
HyKJeocoMmbl. OOpasyerca ¢ubpuaaa pmamerpom 30 mm. Ha Tperhem
ypOBHe YHNakoBKM (opmupyioTca mersad, coxep:kaimue or 20 000 no
80 000 nap myrsgeoruzos [IHK. B «ycrbe» Kammoil meTam HaXOAATCH
OeJKM, KOTODhLIE YV3HAIOT OINpejesieHHbIe HYKJIEOTHIHBIE IIOCJIEJ0BATEIbLHO-
CTH W IPH 3TOM MMEIT CPOACTBO ApYyr K Apyry. Tunmuyeas Xxpomocoma
MJeKONMUTAIMX MokeT cogep:xkarth no 2500 nerens. Ilepex nerenumem
kaerkn mosexkyanl JTHK yaBamBaioTcs, HeTJIM YKJIAABIBAIOTCA B CTONKH,
XpoMocOMa YTOJIIAeTCS M CTAHOBUTCA BHAMMON B CBETOBOW MMKDPOCKOI.
Ha sTom dYerBepTroM YpOBHE VIIAKOBKHM KayKJad XpOMOCOMA& COCTOMT H3
ABYX MAEHTHUYHBIX Xpomamud, Kakaas N3 KOTOPBIX COAEPKHUT IO OXHOMN
Mosexkyiae JHEK. YuacTok coeiMHeHUs XPOMAaTH HOCUT HASBAHHE UEHMPO-
mepvi. B menom «yxopouenue» JTHK pocruraer 10%. Bro coorsercTBYET
TOMY, Kak ecau Obl HUTKY aaumHOo# ¢ OcraEkmHCKyi0 Oammuio (500 m)
YIAKOBAJM B CNUYEYHBIH KOopoGok (5 cm).

B saAapax Bcerja MNPMCYTCTBYET OJHO MJM HECKOJbKO A0pblllek
(puc. 11, 9). fAxpeiuko GopMupyerca ompefeleHHBIMM Yy4YaCTKAMU Xpo-
MOCOM; B HeM o06pasyioTrcis puboCcOMEI.

fAnpo 6naromaps HAJIMYAIO B HEM XPOMOCOM, COAep:KalluX HacJjeICcT-
BeHHYI0 WHGOPMAINIO, BHINOJHAET (DYHKIHHA IIEHTPa, VIPaBJIAKIIEro Bcei
JKU3HEeSATeJbHOCTBIO M Pa3BUTHEM KJETKH,

Bexymas poas sapa B HaciaeacTBeHHocTH. Mrak, B AApe KIeTOK 3a-
KJIOUeHBl XpoMOCOMBI, Koropsie copep:xar JTHK — xpamamauimie Hacien-
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CTBEHHOH HHMopManuu. ITUM
olnpejle/iAeTCA BeAYIIads poJb
KJIETOYHOI'0O #fpa B HACJIeACT-
BeHHOCTH. [laHHOe BayKHeMHIlee
TOJIOJKEHHEe COBpPeMeHHOM Owmo-
JIOTHM He TIPOCTO BBITEKAET M3
JIOTUYECKUX pPaccy’kJIeHuil, OHO
JIOKa3aHO PAJAOM TOUYHBIX OIBI-
ToB. IlpuBeseM oxuH M3 HUX.
B CpeanzemuomM mope ofuraer
HECKOJIbKO BH/JOB OJHOKJIETOY-
HBIX 3eJeHBIX BOAOpoOCIel —
anerabynapuit. Oun cocroaT U3
TOHKHMX cTebeJIbKOB, Ha BepX-
HHUX KOHIAX KOTOPBIX PAaCIIO-
} garaiorea nuianku. Ilo dopme
Puc. 18. Cxema onbiTa ¢ amerabyaspueil. HIANOK PASJNYA0T BUABI Ale-
A u B — passHsle BuABl aunerabyasapuii rabyasapuii.

B Hum)kHeM KoHIEe crebesnb-
Ka anerabynApuM HaXOAMTCA AApo. Y ameraOyJspuM OJHOTO BHJA WC-
KYCCTBEHHO YIQJWIN IUIANKY W AAPO, & K credeJbKy NOACAJHIN SIPO,
Hu3BJeYeHHOe y auerabynsapum apyroro Buaa. Yto ke okasanocs? Yepes
HEKOTOpOe BpeMsA Ha BOJOPOCAHM C IIOACAXKEHHBIM SAPOM 00pasoBasiach
OUUIAINKA, XapakTepHasd [Js TOro BHJa, KOTOPOMY MHPHHAIJIEKAJNO Mepe-
caxkeHHoe saapo (pue. 18).

Xora aAApY NPHHALIEKHUT BeAyINAs pPOJb B ABJEHUAX HACIEICTBEH-
HOCTH, W3 3TOro, OJHAKO, He CJeAyeT, YTO TOJBKO SJPO OTBETCTBEHHO
3a mepejavyy BceX CBOMCTB U3 IOKOJEHUs B MOKoJeHHe. B muronaasme
TAK)KEe CYLIIECTBYIOT OPraHOMJBI (XJOPOIIACTHI M MHTOXOHJPHH), COpep-
sxamue JTHK u cnocobGHble mepegaBaTh HaCJeACTBEHHYI HH(DOPMAIHMIO.

Takum o6pasoM, MMEHHO B AApPE KaXKIOU KJIETKH COAEPIKUTCH OCHOB-
Has HacJeJACTBeHHas HWH(MopMauusa, HeoOXoAuMasa IJIA Pa3BUTHA LEJOr0
OpraHu3mMa cO BCeM pa3Hoo0pasMeM ero CBOHCTB M TNPH3HAKOB., MMeHHO
AAPO MrpaeT LEHTPAJIbHYI pPOJb B SABJIEHUAX HACJEICTBeHHOCTH.

Kak e o6GcTOMT Aeso y Tex OpPraHM3MOB, KJIETKM KOTODBIX HEe MMe-
T agep?

IIpokapuoTsl M 3ykapuoThl. Bce OpraHmMsMbl, HMeEIOIIHEe KJIETOYHOE
CTPOeHHMe, JeJATCA Ha JABe TPYNIbl: doadephbie (npoxapuomvt) w Adep-
Hbte (ayrapuomul ).

KaeTkn npokapuor, K KOTODBIM OTHOCATCA OaKTepwu, B OTJIAYHE OT
9YKapuoT, UMEKT OTHOCHTEJLHO IIPOCTOE CTpoeHue. B mpokapuoTHueckoit
KJIETKe HeT OpPraHu30BaHHOI0 ANpa, B HeH COJEPMKHUTCH TOJLKO OfHA XPO-
MOCOMa, KOTOpas He OT/AejleHa OT OCTajbHOH 4HacTH KJIETKH MeMOpaHOoi,
a JIeMHUT HeNOCpPeACTBEHHO B muTomiasMme. OAHAKO B Hell Taki e 3amu-
caHa BcA HacJieJcTBeHHas uHpopManMA OaKTepUAJIbHON KJETKH.

I[uTonaaMa IPOKAPHOT 110 CPABHEHHMIO C IIUTOILIA3MOI JYKapHOTHYe-
CKMX KJIeTOK 3HAaUMTeNbHO OefHee mo cocTaBy cTpyktyp. Tam maxogzsar-
csl MHOTOYMCJIeHHBIe, Oollee MelKMe, ueM B KJETKaX sykapuor, puboco-
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Mbl. (PYHKIMOHAJBHYIO POJb MHUTOXOHAPHH M XJOPOILIACTOB B KJETKax
[IPOKAPHOT BBIMOJHAIT CIeNHANbHbIE, IOBOJBHO IPOCTO OPraHM3OBaHHBIE
MeMOpaHHBIE CKJIALKH.

Knerku mnpokapmor, Tak e KaK M 3yKapUOTHYECKHe KJIeTKH, IIo-
KPBITHl IJIa3MATHUYECKOM MeMOpaHON, NOBEpX KOTOpOil pacmojaraercd
KJeTouHas 000JI0YKA WM CcIM3HcTasg Kamncyna. HecMoTps Ha OTHOCHTENb-
HYI0 IPOCTOTY, MPOKAPUOTHI ABAAKTCH THINYHBIMHM HE3aBUCMMBIMH KJIeT-

KaMH.

CpaBHNTeIbHAS XAPAKTEPHCTHKA NPOKAPHOT H JYKApPHOT

ITpusaaxnu

ITpokapuorsl

JyKapHOTHI

SAnepnana obonouka
ITHEK

X poMocoMBI

Murtos

Meiioa

T'ameTsl

Muroxonapun

IlnacTuasl y aBTOTPO-
tos

Cnocob morsomenus
OHILH

IMumesapuTe/bHbIE Ba-
Kyouu

Her
3aMKHYTa B KOJb-
o (VCJIOBHO HAa3LIBa-
ercs OaxkmepuanbHas

xpomocoma)

Her

Her

Her

Her

Her

Her
Apcopbuus uyepes
KJETOUHYIO meMbpany

Her
Ecth

Ecth
Anepunasn JIHK npex-
crasaser coboil JUHe-
HYI0 CTPYKTYPY ¥ H8XO0-
JUTCA B XpoMocoMax
Ecth
Ecrte
Ects
Ecte
Eecre

Ecthb
DarouuTos,
TO3, aacopdumns

NHHOLH-

Ects
Ects

Hryrukn

CpaBHHTeJBHAA XapPAKTEPHCTHKA KJETOK aykapuor. Ilo crpoeHuIio pas-
JIMYHBIE JYKAPHOTHUECKHE KJETKH cXoAHel. Ho HapAay co CXOACTBOM
MEXKAY KJEeTKAMW OPraHU3MOB DPA3JIMUYHBIX LADPCTB YKUBOH IPUPOABI HMe-
oTea 3aMerHble oTauuusa. OHM KacawTcsd KAaK CTPYKTYPHBIX, Tak H
OHOXMMHUECKNX ocoDeHHOCTei.

Jlns pacTHTeNbHOM KJIETKH XapaKTepHO HaJIW4YHe PAasIMYHbIX ILIac-
THJ, KPYIHON IeHTPaJbHOM BaKyOJH, KOTOpasd MHOTAA OTOABHUIaeT HAPO
K nepudepun, a TakiKe DACIOJIOMEHHOH CHAPYXKH IJa3MaTH4YecKod MeM-
OpaHbl KJIETOYHON CTEHKH, COCTOsIIed M3 Ie/iono3kl. B KieTkax BbIC-
MIUX PACTEHHHA B KJETOYHOM IIEHTPE OTCYTCTBYET LEHTPHOJb, BCTpeYaio-
mascs TOJBKO V BojopocJieil. PesepBHbIM INHTATE/NLHBIM YIJIEBOAOM B
KJeTKaX PACTeHMH FABIAETCHA Kpaxmad.

B kierkax npejcraBuTesiedl mapersBa rpuboB KJeTOUHAA CTeHKa OOBIY-
HO COCTOMT M3 XMTHMHA — IIOJHCAXapHAd, M3 KOTOPOIo TaKKe MOCTpOoeH
HAPYJKHBIM CKeJeT 4JIeHMCTOHOIMX »KMBOTHHIX. MMeeTcsa LieHTpalbHAfA Ba-
KY0Jb, OTCYTCTBYIOT IJIAacTHABI. TOJBKO Yy HEKOTOPHIX I'pPUOOB B KJeTOY-
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HOM IeHTpe BCTpe4yaeTCA IeHTPHOJb. 3anacHbIM VrJeBoJOM B KJEeTKax
rpuboB ABIAETCA TIVIMKOI'EH.

B kigerkax KMBOTHBIX OTCYTCTBYET IIJIOTHaA KJIETOYHAH CTeHKa, HeT
naactu. Her B 'KMBOTHOH KJeTKe M IeHTPanbHON Bakyoau. IleHTpuoss
XapaKTepHa s KJeTOYHOro neHTpa MHBOTHBIX KJIETOK. PesepBHHM
yrjaeBoaoM B KJIeTKAX MHHBOTHBIX TAaKMKe ABJIAETCA TIJIHKOI'eH.

» 1. ITokaxkute CcBA3L CTPOEHHA fAAPa ¢ ero QYHKIMeNl B KIeTke.

® 2. Kakx MOXHO JOoKasaTh BeAYILIYI0 pPoJib fAApa B KjaeTke?

® 3. Mnerorcs M NPHHOMIIHAJIBHBIE PASTHYUS MEKAY NPOKAPUOTAMH H
ayxkapuoramu? Ilosicaure oTBer.

I'nasa III. OBECIIEYEHHE KJETOK 9HEPIHEN

JIro60if KWBOIH OpraHu3M, KAaK M OTAeJbHAs KJeTKa, ABJAeTCHA OT-
KpPBITOH cHCTEeMOMH, T. e. OOMEHHMBAIOUIEHCS € OKPY’sKawIeil cpeaoll Be-
miecTBoM M aHeprueil. Bcio COBOKYIHOCTH ()epMEHTATHBHBIX peakiuii o0-
MeHa 6Bewecme, MPOTEKAIOIINX B OPraHU3Me, HASLIBAIOT MemaloiuimMom
(or rped. «merabone» — mnpeBpameHue). MeraGoJauaM COCTOMT M3 B3au-
MOCBAI3AHHBIX peaKIWil accuMulayuu — CHUHTe3a BBICOKOMOJIEKYJIAPHBIX
coefuHeHUH (6e/IKOB, HYKJEHHOBBIX KHCJOT, IOJMCAXAPHIAOB, JHUIIULOB)
U JuccumMunAyuu — pacliellIeHuss ¥ OKUCJEeHHS OPraHMYecKHUX BeIlecTs,
HAYIIUX C [OpeBpallleHHeM 9Hepruu. ACCHMUJIALNSA, Ha3bkiBaeMas TaKiKe
njacTuYecKuM o6MeHOM, HeBO3MOXKHAa 0e3 9HepPrHH, BBIJENAONIIENHCA B pe-
3yJbTaTe AUCCHUMHJIALMM (dHepreTruuyeckoro obmena). duccuMuUiasiug, B
CBOIO ouepeib, He wuaeT 0Ge3 @depmeHTOB, 00pasywmUXcs B pe3yJabTaTe
mIacTudecKoro obmMeHa.

Jlioboe mnposBieHUE HUIHEACATEILHOCTH (NOTJIONMIEHHWE BOALI M pac-
TBOPEHHBIX B Hell HeOpraHMYecKMX COeJMHEHHH, CHHTe3 OpPraHMYecKux
BeIecTB, paclllellleHue IMOJUMepPOB HAa MOHOMEphI, leHepalusa TerJja, ABH-
JKeHWe ¥ 1p.) HyKJaeTcA B 3aTparTe SHEpPruH.

OCHOBHBIM HMCTOYHMKOM JHEPTMH JJIf BCEX JKMBBIX CYIIECTB, KOTOPLIE
HaceJdAIOT HAIy IJIaHETY, CJAYXKHT JHEeprus cojJHeyHoro csera. OmHako
HEeNOoCPeACTBEeHHO ee MCIOJIL3YIOT TOJBKO KJETKHU 3eJIeHBIX DacTeHHui, on-
HOKJIeTOYHBIX BOJOpOCeif, 3eeHLIX M NYyPHYypHBIX OakTepwii. JTH Kier-
KH 3a CYeT JHEpPrHH COJHEYHOr0 CBeTa CHOCOOHBE! CHHTE3HWpOBATHL Opra-
HUYECKHE BeIecTBa — YIVIEBOAbI, JKHUPbLI, 0eJKH, HYKJIEHMHOBLIE KHCJIO-
Tel. BHOCHHTE3, NPOMCXOAAIINNA NPHU HCIOJB30BAHUM CBETOBOM PHEPruUH,
Ha3eIBAOT omocurnmesom. OpraHuamel, crnocobHele K (OTOCHMHTE3Y, HA-
3BIBAIOT (Pomoasmompo@Hvimu.

HcxopupiMu BemiecTBaMM A18 (POTOCHHTE3a CJYMKAT BOAA, YIJIEKHC-
Jbiil Ta3 arMmocdeprl 3eMyH, a TaKiKe HeOpraHudecKHe CONH asora, do-
copa, cepbl M3 BOJOEMOB M IOYBBI. MCTOUHMKOM asora SBISIOTCH TaK-
e MoJsiekynbl armocheproro asora (N,), Koropele ycBauBampTca OakTe-
PHAMH, KUBYIIUMH B II0YBE ¥ B KOPHEBBLIX KJyOeHbKAX IJIaBHLIM 00pasom
6060BbIX pacTeHuil. I'ad000pasHBIN a30T NEpPeXOAMT HPU ITOM B COCTAB
Mosexkysnbl ammMumaka — NH,, KOTOpEBIl BHOCIENCTBUU MCIOJIBIYETCH IJIs
CUHTE3a aMWHOKUCJIOT, 0eJKOB, HYKJEMHOBBLIX KHCJIOT M HMHBIX a30TCO-
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pepxamux coepuHenuit. Kiybenpkosbie DaxTepum u 0000Bbie pacTeHUsA
HY}KHBI Apyr apyry. CoBMecTHOe B3aMMOBBINOJHOE CYIIECTBOBaHME pas-
HbIX BHJOB OPraHM3MOB HAa3BIBAIOT CUMOUO3OM.

K cunHTesy OpraHMYeCKHX BellecTB M3 HeOpraHuvYecKHX, Kpome ¢oTo-
aBTOTPO(OB, croco0OHBI W HEKOTOphIe OakTepuu (BOAOPOAHBIE, HHUTPUDU-
nupyoomue, cepobakrepun u Ap.). OHH OCYIIECTBAAKT HTOT CHHTE3 3a
CUeT PHEPruH, BhIAENAIIIEeNCS NPU OKUCJIeHUH HeOpraHMyecKHX BeIecTB.
Wx naswiBawT xemoaemompogpanu. Ilponece xemocunmesa ObLI OTKPBIT
B 1887 r. pycckum muxpobumosorom C. H. Bumorpaackmum.

Bee xkHBBIE cyliecTBa Halreil mjaHeThbl, HecnocoOHBIE CHHTE3MPOBAThL
OpraHuYecKue BelecTBA M3 HEeOPraHMYeCcKHMX COeJMHEHUM, HasbIBaloT 2e-
mepompogamu. Bce >KHBOTHBIe M 4YeJOBEK JKHBYT 3a CYET 3alaceHHOH
pacresuamyu sHeprum CosHIla, NpPeBPAIlEHHOH B JHEPrHI0 XUMHYECKHUX
CBfI3€ BHOBL CHHTE3UPOBAHHBLIX OPraHMYECKHX COeIWHEHMI.

Caregyer oTMeTHTh, UTO U (DOTOCHHTE3ZHPVIOIIHE M XeMOCHHTE3HpPYIo-
[[He OPraHM3MBI TAKJKe CIIOCOOHBI IIOJy4YaTh 2HEPruio Ojarogaps OKMC-
JIeHHI0 opraHudecKux BemiecTB. OpHako rereporpodbl IMOJYyYaiOT 3TH Be-
LIeCTBAa M3BHE I'OTOBBIMHM, a4 aBTOTPO(gLI CHMHTE3UPYIOT HMX H3 HeOpraHu-
YeCKHMX COeJINHeHMI.

@OTOCHHTE3NPYIONINE KJIeTKM, IOIVIOIIAA YIJIEKMCJIBIA ras M3 aTMo-
cepsl, BRIAENAIOT B Hee Kuciaopoi. Jlo mosiBjeHusi HA Hauled IJIaHeTe
orocuHTE3NPYIOINX KJAeTOK arMmochepa 3emian Obuia JUIIEHA KHCIOPO-
pa. C nossneHueM (POTOCHHTE3HPYIOIIMX OPraHM3MOB IIOCTENEeHHOE Ha-
mojiHeHHe arMochepsl KHCIOPOAOM MPHBEJI0 K BO3HUKHOBEHHMIO KJIETOK C
JHEePreTHYECKMM ANNAPATOM HOBOI'O THHA. OT0 ObLIM KJIETKH, IIPOM3BO-
AALMEe PHEPrHI0 3a CYeT OKMCJIEHUS I'OTOBBLIX OpPraHMYecKUX COeNMHeHHH,
rJIaBHBIM 00pasoM YIJIEBOAOB M JKMPOB, IIPU y4acTHH aTMocepHOro Kuc-
J0poja B KadecTBe okucautend. [Ipum OKHCIeHWHM OpPraHMYeCcKHX Coeiu-
HEHU BBICBOOOIKAAETCA JHEpPrus.

B peayibsraTe HachIIeHHs aTMoc(ephl KHCIOPOAOM BO3HHKJIM aapobh-
HBIE KJEeTKH, CIOCODHBIE HCIIONb30BATH KHCJIOPOJ AJA IMOJYUYeHUS IHep-
THH.

§ 11. ®omocunmes. Ilpeobpasosanue anepzuu
céema 6 IHePzZUI0 XUMUYECKUX céa3el

IlepBbie KJeTKH, CHOCOOHBIE MCIOJBL30BATH IHEPIHMIO COJHEYHOI'O CBe-
Ta, MOSABMJIMCH Ha 3eMJe NpuMepHO 4 MJpA JieT TOMY Hasal B apxeii-
CKYI0 3py. 9710 ObLIM LuaHobakTepuu (oT rped. «nuaHoc» — cHHHIN). Mx
OKaMeHeJible OCTATKM ObBLIM HalJeHbl B CJOAX CJIAHIEB, OTHOCAIIMUXCH K
aromy nepuoay B ucropuu 3emuan. [lorpebGosanocs emie oxkosno 1,5 miapn
JerT AAA HACBIIEeHHs arMochepbl 3eMJIu KHCI0OPOJOM W BO3HUKHOBEHHSA
a3pOOHBIX KJIETOK.

OueBHJHO, YTO POJb pacTeHHH W HMHBIX (DOTOCHMHTE3UPYIOLUIUX oOpra-
HU3MOB B Pas3BUTHU M IOJJEpP:KaHUM »KU3HHM Ha Haulell IIaHeTe HCKJIO-
YUTEeJNBHO BeJIWKA: OHM IIPEBpallalT 9HEPruid COJHEYHOI'0 CBeTa B 9HEp-
U0 XMMHYECKUX CBA3eH OpPraHuvYecKHX COeIWHEHMH, KOTOpasd jpajnee HC-
MOJB3YeTCA BCEMM OCTANBHBIMHM JXHUBBIMM CYIECTBAMM; OHU HACBIIAKOT
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armochepy 3eMIH KUCIOPOAOM, KOTOPBIN CHAYKUT JJIA OKHCJIEHHS Opra-
HHAYECKMUX BeIIeCTB W H3BJEYEeHHUA TAKHM crocoboM 3amaceHHOW B HUX
XMMHYECKON dHepruu aspo0HBIMM KJIeTKAMM; HAKOHEIl, Onpele]eHHbe BH-
Abl pacTeHnit B cumOuo3e ¢ a30THUKCHUPYIOIIMMHY OAKTEpUAMM BBOIAT Ia-
3000pa3HbIil a3orT armoc(epbl B COCTAB MOJIEKYJ aMMMaKa, ero cojei u
OPraHHYEeCKHX Aa30TCOJAEP KaIlUX COeIHHEHMH,

Ponp 3emeHBIX pACTeHHH B MJaHETAPDHOM KU3HHM TPYAHO IEPEOLEHUTH.
CoxpaHeHue M paclIMpeHMe 3eJIeHOro MOKpPOBA 3eMJM MMeeT peliarlnee
3HAUEHUE IS BCEX JKHMBBIX CYIIECTB, HACEJAIOLIMX HAIIY IJaHeTy.

3anacaHHe JHEePrHH CBeTa B OMOJOrMYecKHUX «akkymyasropax». Ilo-
TOK COJIHEYHBIX JIydeld HeCeT BOJIHBI CBeTA pa3HOM AJWHLBI. PacreHus c
MOMOIIBI0 CBETOBHIX «aHTEHH» (3TO IJAaBHLIM 06pa30M MOJEKYJbl XJOPO-
(muna) morsIomAaT BOJIHEI CBETA KPACHOM M cuHel yacTell cnexTpa. BoJs-
Hbl CBETA 3€JIeHON YacTH CIEeKTpa XJIOpOohHIA IMpPONycKaeT He 3aAepiKu-
Bafg, H I03TOMY V pPACTeHMH 3eJIeHbIM IIBeT.

C moMomIbl0 3HEPrHM CBETA 3JIEKTPOH B COCTABE MOJIEKYJBI XJODPO-
thunna mepeHocuTca Ha OoJsiee BBICOKHII aHepreTuyeckuil yposeHb. [asee
9TOT BBICOKODHEPTeTUYECKHMH dJIeKTPOH, KAK II0 CTYIeHbKAaM, IlepecKaKu-
BAET 10 LeNU NePeHOCYMKOB 3JIeKTPOHOB, Tepss 9HEPruio. DHEPrusd aJeK-
TDOHOB IPH B5TOM pACXOLYyeTCA HA «3apsaJKy» CBOEro poja OHoJoruye-
CKHUX <«akKymyJsaTopoB». He yraybasdck B XMMHYecKHe 0CODEHHOCTH MX
CTPOEHUSHA, CKa)KeM, 4YTO OJMH M3 HHUX — ajeHo3uHTpupochopHas Kuc-
JoTa, KOTOPYI0 HA3bIBAIOT Take aneHosuHTpudochaToM (CoKpameHHO —
AT®). Kak yxe rosopusnock B § 6, B ATD coxmep:karca cBA3aHHBIE
Mexay coboit Tpm ocrarka (ocoOpHON KHCJIOTHI, KOTODBIE NPHCOEAUHE-
HBI K agenosuHy. Cxemarnuecku ATEP wMoxHO onucars GQOPMYJION:
aneHo3uH—®P—D~D, rge @ — ocrarok ¢ochopHot Kucaorel. B xumu-
4ecKOH CBA3KM Me¥KAY BTOPBIM M TPETBUM KOHIEBBIM (hocthaTroM samaca-
eTcs JHeprus, KOTOPYI OTAaeT 3JeKTPOH (Takasa ocobasg XHUMHYECKasd
CBA3HL M300pa’keHa BOJHMCTOW JHMHHeH). ITO NPOMCXOAHUT B peayJbTare
TOT0, 4YTO IIpH Iepejaye 3JIEKTPOHOM CBOEH 2HEPruM K azeHosmHAudoc-
dary (ageHosur—P—®D, AJIP) npucoeaunserca emle oauH docdar:

AID+ D+ E — ATD,

rpe E — oHeprus 2/eKTpoHA, Koropas samacaerca B ATd. Ilpu pac-
merteaun ATD depmenrom agenosmuatTpudocharasoin (ATDazoit) KoHIe-
BOM (hocdar ormenssercas M OCBODOXKAAETCHA IHEPrus:

ATD 21288 AND+D+E

B pacrurensHoil kiaeTke aHeprus ATD ucronssyercs AJjs TPAHCIOP-
TA BOABI M coJied, AJIA JleJIeHUSA KJIeTOK, POCTA M ABH)KEHHS (BCIOMHH-
Te, KAK HoBopauuBaeTcsa Bcjed 3a CONHIEM IOJIOBKA IOJCOJHYXA).

Oueprusa AT® neobxoauMa IJIs CHHTE3a B PACTEHUAX MOJEKYJ IJIIO-
KO3bI, KpaxMmaJja, [eJUII0J03bl M HHBIX OpPraHEuYecKux coeauHenui. On-
HAKO JUUIA CHHTE3a B PACTEHUAX OPraHMYeCKHX BEIIecTB HeoDXoAMM elne
OfMH GHOJIOTMYECKHUN «aKKYMYJATODP», 3ANIACAIOIIMNA BHEDPIHI0 CBeTa. JTOT
AKKYMYJIATOP HMeeT TPYAHONPOM3HOCHMMOEe AJMHHOEe HA3BAHME: HUKOTHH-
amMuafeHEuHAMEYKIeoTHADochar (coxkpamenno — HAJID, npousHocHTCH
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Kak <«Hau-aQ»). ITO coejHHEHHE CYILIeCTBYeT B BOCCTAHOBJIEHHOH BBICO-
KoaHepreruyeckoil dopme: HAIM-H (mpousHocuTca Kak <«Hag-ad-ams).

IlorepABmIad SHEPrHI0 OKHCJeHHas (OpMa JTOro COeJUHEHUA Ipen-
craBasger coboit HAJIID' (npousHocuTcs Kak ¢HaA-a(-mioc»). Tepas oxur
aToM Bojopoza m oauH anexkTpoH, HAJI®+H npespamaerca 8 HAIID" u
BOCCTAHABJMBAET YIJIEKHCJBIM ras (IpM yYacTHH MOJIEKYJ BOABI) A0 TJIIO-
roast CgH,,04; Hemocralomume mporonsr (H') Gepyrcs u3 BOAHOH Cpeasl.
B ynpomieHHOR (opMe 3TOT IpolecC MOXKHO 3alMCaTh B BHJe XUMHUe-
CKOI'0 YpaBHEHUA:

6C0,+6H,0—C,4H,,0,+60,

OpHaKO NP CMEIIMBAHUU YIVIEKHCJIOTO rasa M BOABI IJIIOKO3a He 00-
pasyercsi. 1A 9TOr0 HY’KHa& HEe TOJBKO BOCCTAHABJIMBAIOIIAA CHJA
HAJI®:-H, #o n sHeprug AT® u coegunenue, cpassiBaiomee CO,, Ko-
TOpOE MCHOJIB3YeTCA HA TPOMEXYTOYHBIX OTanax CHHTe3a TJIIOKO3BI, a
TaKKe pAl (PepMeHTOB — OHMOJOTHYECKMX KaTAJM3aTOpPOB 3TOr0 Ipolecca.

®ortonna Boasl. KakuM obpaszom B xoje (porocuHTe3a obpasyercsa Kuc-
gopoxn? Ilemo B TOM, YTO 3HEPrus CBETA pacXoAyeTcd TaKiKe Ha paclier-
JIeHHe MOJeKyJasl BoAbl — @gomoaus3. Ilpu arom o6pasdyioTcf MNPOTOHEI
(H"), anexTpoHs! (¢7) m cBOOOJHBIA KHMCIOPOJI:

2H,0 " 4H" +4e +0,

AnexTpoHsl, obpasylomueca npu (hoTosm3e, BOCHOJHAKT NOTEPH HUX
XJ0poduIoM (KaK TOBOPAT, BANOJHAIOT ¢JBIPKY», BOZHHMKIIYI0 B XJIO-
pousre). YacTh BJEKTPOHOB NpPH YYACTHHM IIPOTOHOB BOCCTAHABIHBAET
HAI®" no HAJII®-H. Kucropog — nobouyHBIM TPOAYKT BTOIl peaKkIuu
(puc. 19). Kax BHAHO W3 CyMMAapHOIO ypaBHEHHUs CHHTe3a I'JIIOKO3bI, IPH
STOM BBIIEJISETCA KHCJIOPOJ.

Korpa pacTeHMs HCIOJL3YIOT JHEPTrHI0 COJHEYHOrO0 CBeTa, KHCJIOPOJ
UM He HyxeH, OJHAKO B OTCYTCTBHE COJIHEUHOTO OCBEIeHWS PpacTeHHd
craHoBATCA aspobaMu. B HOUHONH TeMHOTE OHHM NOTPEGISAIOT KHCIOPOL M
OKMCJIAIOT 3alaceHHble JHEM IJIKo3y, QPYKTO3y, KpaxMmala H Apyruae co-
eMHEeHUA, YIOOZOOIAACE B OTOM KHBOTHBIM.

CperoBasn u TemHoBas hassl (porocmHTe3a. B mpomecce dorocuHTesa
pasaJIMyaoT CBETOBYIO W TeMHOBYIO (hasnl. IIpm ocBemenuyn pacreHuil aHep-
r'us ceerTa npeobpasyeTcs B 9HEPruio xuMmuyeckux casaseit AT® n HAJID - H.
DHeprua 9THX COeAUWHEHMH Jerko ocBoboxxjaeTcA M HCIOAbL3YETCA BHYT-
pM KJIeTKM DACTeHHA J[Js DASHBIX Iejeil, B NepByH oOuYepeAb AAA CHH-
Tesa TIIOK03bI M MHBIX opraHmueckux coegunenuii. ITosromy rakyioo Ha-
YaJIBHYI0 CTAANI0 (OTOCHHTE3a HASHIBAIOT c6emosoil (asoil. Bea ocseie-
HHUS COJMHEUHBIM MJIM MCKYCCTBEHHBEIM CBETOM, B CIIEKTDPe KOTOPOI'O eCThb
KpacHsle ¥ cuHMe jayum, cuHTed AT® u HAJI®+-H B KIeTKe pacTeHHSA
He mpoucxoaur. OpHAKO, KOrJa B PACTHTENBHON KJeTKe ye HaKOIu-
auce mosdexkyasl AT® u HAJID-H, cuHTe3 IIIOKO3BI MOMKET IPOMCXO-
AUTE ¥ B TeMHOTe, Oe3 yuactus cBera. [asa sTMX OMOXMMHUYECKHX pe-
AKIMH OCBeIleHNe He HYXKHO, IOCKOJBKY OHM yiKe obecleueHBl 9HEPru-
el cBeTa, 3ATIACEHHON B OMOJIOrMYECKMX «AKKYMYJATOpPax». 9Ty CTaJHIO
doTocHHTE3a HA3BIBAIOT MEMHO080U (a3oll.
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cBeToBas ha3a B rpaHax TeMHOBas (ha3a B CTpoMe
xnoponnacra xnoponnacra

' -HA®* E -aneprus € —3NeKTPOH

Pue. 19. Cxema ¢oTocuHTesa
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Bece peaknum (GoTocHHTE3a MPOUCXOAAT B XJIOPOILJIACTAX — YTOJIIEH-
HBIX OBAJBHBIX HMJIHM KpPYIJbIX 00pasoBaHUAX, PACIOJOMEHHBIX B IIUTO-
j1a3Me PACTUTEJbHON KJeTKH (KPATKO 0 XJIOPOIUJIACTAX yiKe IOBOPUJIOCH
B § 9). B kampoit kaerke Haxogurca 40—50 xnopomnacros. Xiopomnsa-
CTHl OrpaHMYEHBI CHAPY’KH JBOIHONW MeMOpaHOil, a BHYTPH HMX pasmMelna-
I0TCA TOHKHE ILIOCKHe MEIIOUKH — MUuJAaKoudsl, TaKKe OTrpaHHYeHHBIe
meMOpanaMu. B THaakoMaax HaxXoAATCH XJOPOMWILI, HMEPEHOCUYMKH JJIeK-
TPOHOB M Bce (hepMeHThI, y4YacTBYKIIMe B cBeTOBOU (ase (orTocuHTEsa,
a rakxke AJld, ATd, HAND" u HAJIID-H. JlecATKH THIAKOHIOB ILJIOT-
HO YJIOKEeHbBl B CTONKH, KOTOpBIe HA3LIBAKT 2zpaHamu. Bo BHYTpeHHeM
IIPOCTPAHCTBE MEXKAY I'DAHAMH — B CTPOME XJOPOILIACTOB — pasmelna-
10Tcs (DepMeHTHI, ydacTBylomue B BoccraHoBJeHMM CO, 0 TrJIIOKO3BI 3a
CcueT HHePruHu IPOAYKTOB cBeTOBOH (hassl porocuHTesa — ATD u HAI[P- H.
CiemoBare/IbHO, B CTPOME MPOMCXOAAT peakIMy TeMHOBOM (aswl oTo-
CHHTE3a, TECHO CBA3aHHBLIE CO CBETOBOI (hasoii, KoTopas pasBepThIBaET-
ca B THnakoupax. CeeroBas m TemMHOBas (hasbl (HOTOCHHTE3a CXeMaTHde-
CKM H300paskeHBl HA puUcyHKe 19.

XJopomnacTel MMEKT CBOM COOCTBEHHBIM TIeHEeTHYeCKHII anmapar —
mosekyiasl JJHK u asroHoMHO BocnpomaBoaATcsa BHYTpPU KieTok. Ilona-
rawor, 4ro Oosee 1,5 mupx ner Hasax oHHM ObLIM CBODOIHBIMH MHMKPOOP-
raHM3MaMy, KOTOpBle CTajdd CHMOMOHTAMM KJETOK pacTeHHM.

® 1. O6bsacHHUTE, NOYEMY Mbl IOBOPHMM, 4YTO JHEPrui0 AJf KHM3HH HA
3emisie maHauagbHO mnocrasiaser CoiHie.

® 2. ObwacHUTE, NouyeMy B mpoiecce (GOTOCHHTE3a HCIOIB3YIOTCH yrie-
KHMCJIbIM Tad # BOAA, M YKAMKUTE, YTO CJHYKHT HCTOYHHKOM mobou-
HOTO NpoAyKTa (hOTOCHMHTE3a, T. €. KHUCJIOpPOoAA.

» 3. Kak cBazansl Mexay cobGoit mpobnemsr ¢orTocuHTesa u obecmeue-
HHS [POJOBOJBCTBHEM HAaceleHHs 3eMJan?

» 4. Ilouemy npu (POTOCHHTE3E DHEPrus Najarollero Ha JHCT COJHEeYHO-
ro CBETA NEPeXOANT B DHEPrHi0, B34MACeHHYI0 B OPraHMYecKHX Co-
elHHeHUAX, ¢ addeKTUBHOCTRI0O Becero okoao 1%? Kaxosa cyasba
OCTANBHON aHepruu?

» 5. BanosHuTe TAGIHIY.

doTocurTE3
Daszel IIponeccer, PesyasTaTh
(dorocuHaTE3A NPOMCXOAAIIHE NpOIEecCoB

B aroii (ase

CeeroBas

Temuosasn
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§ 12. Obecnevenue Knemox anepzueil 3a cuem
OKUCNeHUA Opzanuueckux eeujecme 6e3 ywacmusn
Kucnopoda

Buosornyeckoe oxkmcaeHue M ropenue. J{uBble OPraHM3MBI, HECIIOCOG-
Hble HCIOJb30BATh CBETOBYIO B3HEPrHI0, MAOJIXKHBI IIOJYYATL €e 38 CYer
OKHCJI€HHA OPraHWYEeCKHX COeAWHeHWH, NOCTYHAIOIIMX HM3BHE C MIHINei.

[Touemy mpu OKHMCIEHMM OPraHWYECKNX BEILECTB BHICBOGOMKAAETCA 9HED-
rua? YacTh 2/IEKTPDOHOB B COCTABE MOJIEKYJ OPraHWYECKHX COeANHeHHUit
HAXOAUTCA HA BBICOKHMX DHEPreTHYeCKHX YPOBHAX. JHEPrus BEICBOOOIMK-
JlaeTcs NpH NepeMeIeHUN IJeKTPOHOB ¢ OpOHUT BLICOKON HEprHM HA HU3-
KHue dHepreTMyecKue YPOBHU ATOMOB HMJIH MOJEKYJ.

Hast Toro 4Tobsl TaKMe Nepexoibl BIEKTPOHOB C BEIAEJEHHWEeM JHep-
TMH NPOMCXOAHJIN B KJIeTKe, HYMKHO CcOOJIOfeHHEe HECKOJBKHX YCI0BHI,

1. Heobxogumo, 4TOGBI B KJIeTKE HMEJIHCh OPraHWYeCKHe COeLUHE-
HUfA, CHOCOOHBIE OTAABATHL BHICOKOIHEPreTHYECKHE BJIEKTDPOHBI, T. €. HYXK-
HO, 4TOOBI B KJeTke OBIIM JOHOPHI 3JEKTPOHOB. IIpomece oTgaum ajex-
TPOHOB HA3BIBAIOT OKHcIeHHeM. IIpucoennHeHMe 3/IeKTDOHA K MOJIeKyJle
HJIM aTOMY HA3BIBAIOT BOCCTAHOBJIEHHEeM. BoccranapimBalonieecs coemu-
HeHUE SABJAETCHA AKIENTOPOM B3JIEKTPOHOB.

2. B KJeTKe JOJIKHBI OBITh AKIENTOPHI 3JIEKTPOHOB C HH3KMMM DHED-
TeTHYECKHMMH YDOBHAMH, CIHOCOOHBIE 3aXBATHIBATH JJEKTPOHBI. Takum
CHJIBHBIM AKIENTOPOM 3JIEKTPOHOB B KJETKE CJIYKUT KHCJIOPOX, KOTO-
PBIii, NMpUCOeAMHAA JABa aJeKTpoHa (e”) m asa mpororHa (H'), Boccramas-
ausaetTca a0 Boasl (H,0). Ho akmenropaMm aaeKTPOHOB CJIYIKAT M M3Be-
CTHEIN VyKe Bam HAf[dJ* n HAIl" (HMKOTHHAMUAAAEHUHIMHYKICOTH),
KOrja OHM HaXOAATCA B OKHCJeHHOH (opme. IIpucoeanusass sJIeKTPOHBI,
OHM BoccraHaBiauBawoTca o HAJIP-H u HAI-H.

3. B KJeTKe NOMKHBI OBITH NEPEHOCYMKH JJIEKTPOHOB M YCTPOHCTBA
st 3anacasusa sHepruu. IlepeHocuMKaMu 3JE€KTPOHOB ABIAIOTCA CIIEIH-
anpHble (DepMeHTBI, a <«aKKyMyJadaropaMus» sHeprum — ATD, a rakke
HAJI-H u HAII®-H B Takoil BOCCTaHOBJIEHHOH (dopme.

Opranuueckue coeMHEHHUA, KOTOPble OKHCIAKTCA B KJIeTKe M CJy-
JKAT MCXOJAHBIMM MCTOYHMKAMH JHEPIMH, — 3TO IVIABHBIM 00pa3soM iKM-
PBl H YIVIEBOJBI, IIOCTYNAKIIMe C IIHINedl MJM 3amacaeMble B KJETKe
BIIPOK.

Buonoruyeckoe OKHCIeHHe OPraHMYECKHMX BEIIeCTB IIOXO0MKe BO MHO-
TrOM HA C)KMraHHMe TOILIMBA B KOCTPe MM TomKe. IIpM CIKMTaHUM JPOB
MOJIEKYJIBI IIEJIJII0JIO3bI B COCTABE APEBECHHBI OKHCJIAIOTCH, OTAAKOT CBOM
BBICOKO?HEpPreTHYecKHe BJIeKTPOHBI KHCJIOPOAY, M 3Heprus GYpHO Bhlge-
JfAeTCA B BHJE TeIUla M BCObilIeK cBera. KoHeyHble MPOAYKTHI CropaHus
TOIJIMBA — MHapbl BOABI M yruaexkucasiit raa (CO,).

IIpu GMOJIOTMYECKOM OKMC/JIEHMH OPraHMYeCKHEe COeAMHEHHs Cropalor,
M KOHEeYHBIMHM NPOAYKTAMHM ABJAITCA TaKiKe BOAA W VIJIEKMCJBINA ras,
HO IOpPeHHe 3TO NPOUCXOAUT MeAJeHHO, 00KHUIAalOIlero Temja HeT, M BCIIbI-
IIeK CBeTa MBI NpH 3TOM He HabaoomaeM.

IIponece GmoOruyecKoro «ropeHHA» MPOMCXOAUT CTYNEHYATO, U SHEp-
I'Us BJIEKTPOHOB YCIEBAeT 3alacaThC B HM3BECTHBIX YXKe HAM <«aKKyMy-
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aatopaxs»: B ATd, HAI-H, HAN®-H. Oasako yacTe 9HEPruM 3JIeKTpPO-
HOB BCe jKe IpeBpalllaeTci B TEIJIOBYI OSHEpPTrHi0, KOTOpad He BpeIHT
KJIeTKaM, 8 MOAJep:KuBaeT HeoOXOZUMYIO OJf *KU3HH TeMmnepatypy. Ilos-
HOe OKMCJeHMe opraHudeckmx BemecTB B kJerke po CO, m H,0 mpowme-
XOAUT TOJBKO HpPH YYACTHM KHcJopoja. Bes kuciopoaa NPOMCXOIHUT He-
MMOJTHOE OKWMCJIEHNe OPraHMYeCKHX BeIecTB IpPH YYACTHHM TAKUX AaxKIen-
TOPOB BJIEKTPOHOB, Kak Mojekyas HAJ.

Oxucnenne 6e3 ywacrus kuciaopoxa. I'mukomnma. ITockoneKy onHMM M3
I'JIABHBIX BHMJAOB OMOJIOPMUYECKOTO «TOILIMBA» CJYXKAT YIJIEBOALI, Mbl pac-
cMOTpHMM OHMOJIOTMUECKOe OKHCJIeHHe HA NpHUMepe TOro, Kak OKHCaAAeTcH
B KJeTKaxX IJIOK03a M Kak 3arnacaeTcs NPHA 9TOM 2HEprud.

OxuceHue TUIIOKO3bl CONPOBOKIAETCA €e pACIIeNJeHHeM, M II03TOMY
TAKOW Mpollecc MPUHATO HAJBIBATHL 2/AUKOAU30M (OT Tped, «IJIHKHC» —
CAafKHHA M «JIU3HC» — pacllemyiesue). [IMKOIN3 — 23TO HEMOJHOE OKHC-
JIeHHe TJII0KO03bkl 6e3 y4acTHsd KHCIOpPOJa, KOrjJa AKIENTOPOM 3JIEKTPOHOB
cay:xur HAJL", Torza Kak IIOJHOe OKUCJIEHHE IVIIOKO3bl ITPOMCXOAUT IPH
YYACTHHM KHCJIOpOoJa.

Ha mepBoM aTame IJIMKOJIN3a LIECTHUYTJIEPOJHAA MOJIeKyJia TJIIOKO3bl —
CgH,,04 pacmennsercs Ha J[Be TpPeXyrjepoAHbleé MOJEKYJbl MUPOBHHO-
rpagHon Kuciotel (IIBK) — C;H,O;. Ilpu sTOM NpPOMCXOAMT JMINbL 4Yac-
THYHOE OKHCJIeHHe TJIIOKO3Bl C IOoTepeil YeThlpex ATOMOB Bojopona (cpas-
aure: ase mojeryiasl IIBK C;H,0,%x2=CgHO5 u rmiokosy — CgH,;,0¢).
3a cuer 3JeKTPOHOB M INPOTOHOB BOAOPOJA BOCCTAHABJIMBAIOTCH J[BE MO-
nexkyast HAJI®, npespamasace B gBa HAJ['H, a 3a cueT 3HEprum 3sJIeK-
TPOHOB, [EPEHECEHHBIX C BBHICOKMX IHEPreTHUeCKMX YPOBHeH IJIIOKO3bI Ha
fosee Huakuit yposerr mojexkyn HAJL', mpoucxoaur obpasoBaHHe IBYX
mosuerynr AT® uz AP n dochopHOH KHCIOTHI.

Ecau KHMCJI0pOj B KJETKe OTCYTCTBYeT MJIH ero HeZoCTATOYHO, TO JBe
monexyael IIBK, ofGpasoBaBmmmecda M3 IVIIOKO3bI, BOCCTAHABJIHMBAIOTCA 34
cuer apyx HAJI‘H 1m0 MOIOYHON KHCJIOTHI:

2C,H,0,+2HAJl-H+2H® — 2C,H,0,+2HAJ"

drtuM 3asBepmiaercs IIHKoau3. B peayiabraTe 6€CKHCIOPOAHOTO HEMOJIHO-
ro OKHCJEHUA TJIOKO3bI 00pasyioTcs Bcero TOJBKO ABe Mojeryiabl ATD.

Ecau B KJeTKe y)Ke HMeeTCs MJIM JKe B Hee HAYMHAET IIOCTYNATh
kueygopon, To IIBK He BOoccTaHaBAMBaETCA OO MOJIOYHON KMCJIOTHI, a Ie-
PEHOCHTCA B MHTOXOHIADHH, IJe MoABepraercd IIPH YYacTHH KHCJIOpPOJa
nonHomy oxucaennio go CO, u H,0 (kak npu ropeauu). DHepreTuye-
CcKMil BHIMIDHIII a3pOOHOrO mpomecca, BhIpaXkeHHBIN B Mojaexynax ATD,
3HAUYMTEJBHO BBINIE, YeM IPH TIJIMKOJHU3e.

Y HexoTOpHIX BHAOB MHUKPOOPraHM3MOB, JKUBymHX 0e3 mocTyma Kuc-
JIOpO/ia, MMEeT MeCcTO TOJBKO IIMKOJU3 (HampuMmep, y MeTaHOOpasayromux
faxkTepuil, KoTopsle KUBYT rayboko B wuiae Gomor mau ozep). Mer mo-
JKeM KOpoTKoe Bpemsa obxoauThea Oe3 Kuciopopga, M Torja KJIeTKH I0O-
Jy4aloT JHEePTHI0 38 cuyeT IVIMKoau3a. BeicTpeiif Ger maske HAa KOPOTKHE
AWACTAHIIMM MOKeT BbI3BATH Y HAC OABIMIKY. DTO MOJOYHAA KHUCIOTa, KO-
Topas obpasoBajachk IpPH HEZOCTATKE KHCJIOpOAa, BO30y:KAaeT ILIXATENlb-
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HBIIl IIEHTP M 3acTaBiIfdeT HAC YaCTO MABINIATH, YTOOBI HACHITHTHL KPOBb
KHCJIOPOAOM M OKHCJIUTH MOJOUYHYIO KHCIOTY.

» 1. CpaBHuTe ropeHMe W GHOJOrHYECKOE OKHCJEHHE.
» 2. OxapaxkTepHayiiTe mnpouecc INIMKOJIH3A.

§ 13. Buonozuweckoe oxucnrenue npu ywacmuu
Kucnopoda

Iuxka Kpebca. I[MKIMYeCKH TPOIECC OKMUCAEHMS MHUPOBMHOIPAIHO
KHCJIOTHI onucasg aHrauickuil yuenbiit Xanc Kpede. Ecim B kiaerky mo-
CTymaeT KHCJIODOJ, TO aHadpOOHBIA MHpOIEcC — TJIMKOJIM3 IepexoiauT B
aspobubiit. B arom cayuae [IBK me BOccTanaBimBaeTcs 00 MOJOYHOW KHC-
JIOTBI, & [EePeHOCHTCs B MUTOXOHAPHHU (cM. § 9), rie oxkucasercsa a0 mpo-
H3BOJAHOT0 YKcycHOM kucuaorel. IIpu arom omma monexkyaa HAJL® Boccra-
HaBimuBaerca no HAJ[-H, a oxaun arom yruepoxaa okmeasercsa o CO,
(puc. 20). Takum oGpasom, U3 TpexyrjepoaHoi moaexyasl IIBK — C,H,0,
obpasyeTcs JABYXyrJIepoAHas MOJIEKYJa aKTMBHPOBAHHONW YKCYCHOII KuHcC-
JoTel. YkcycHaa kuegora — aro C,H,0,, a ee cioskHO ycrpoenHoe ak-
THBHPOBAHHOE IIPOM3BOAHOE, KOTOPOE HAZBIBAIOT aleTHJIKo(pepMeHTOM A,
WK coKpaieHHo anetuia-KoA (orT mar. <amerym» — yKeyc), MOMKHO B
VOpPOIeHHOM BHJe Bbipasuth (opmynoi C,H,0—SKoA.
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HAL Ao+

B Ao
v

- nl{ e
-." "'\ g T
. ‘_/ @ -@ wg J
HAL —/ D+D —
/ Cco, *@ + o AT¢>:> "
| N A
;' ..' m ._n:_i_' e'
Om Co. m@ Tl
\ _ HALQ =4
\ o P\U.CD"'CD B
. % /I® m‘ ATCDD :3
el

HAL

Puc. 20. Buonoruvueckoe OKHCIEHHe C y4acTHeM KHCJIOpOAA.
Cnresa — umkn Kpebea; cnpasa — upens mepenoca amexktponos. IIBK — nwupo-
BuHOTpasiHaa kuciora; AK — amermin-KoA; kpacHble KBajapaThl 10J HOMEpaMmu
I—8 — opraEudeckmWe KHCJOTHI, IlepeHocsInMe B IHuxkIe Kpebca ocrartok
oKucafAeMoil ykcycHo# kucaorel; II,—II, — mnepeHOCYMKH 3JIeKTPOHOB B lleNu
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Anerun-KoA, serynass B uuka Kpebca, coegmusieTcsi ¢ opraEMdecKoit

kucaoroit (Ha puc. 20, — aTo §), KOTOpas CAYKHUT CBOEro poja Iepe-
HOCYMKOM OCTATKA VKCYCHOM KHCIOTHI. Anmernia-KoA, coegmHAACE CO CBO-
UM nepeHocuumxkoM — &, obpasyer coegumHenue I, B cocTaBe KOTODPOIO

HauMHaeTCA OKHUCJIEeHHe OcTaTKa yKcycHolt kuciorel. [lepememasice 110
(bepmenTHOMY KOHBellepy nuxiga Kpebca (Ha pucynke 20 (epmMeHTH
0003HAYEHBI CTPeJIKAMM Ha KOJbIE), OCTATOK VKCYCHOM KHCJIOTHI IocTe-
IeHHO MOJHOCTBIO okucagercd. IIpu arom obpasyiores aee monexyas: CO,
u, B peayiasrare BoccraHoBsenuns HAJL", ugerwipe momexynsr HAJII-H, B
KOTOPBIX 3AIlaCeHA HHEPrusl BHICOKOIHEPreTHYECKUX BJIeKTPOHOB OCTATKA
VKCyCcHOH KucaoThl. CTPYKTYPhI MEPEHOCUNMKOB (OHH TAKIKe ABJIAIOTCHA Op-
raHNMYeCKUMM KHCJIOTAMH) M CAMOIO OCTATKA YKCYCHOH KHMCJOTHI TIPH IIPO-
XOKAeHHH No IuKJay Kpebca MeHAIOTCA: M3 coeJWHEHWs | BO3HHKAIOT
coepuHenus 2, 3, 4, 5, 6, 7 u, HaKkoHen, &8, KOTOpPOe IrOTOBO CHOBA IIpH-
COEIMHUTEL OCTATOK yKcycHoit Kucaorel (AK). Takum obpasom, Kpyr 3za-
MBIKAeTCH.

CamBblil Ba)KHBIN Pe3yJabTAT MPOLECCOB, NPOMUCXoAAIuX B mukie Kpeb-
ca, — obpasoBaHue Ooratbix sHeprueil moaexkyn HAJl-H. Ha mocnemHem
arare aspobHOro Mponecca, a UMEHHO B IeIM IlepeHOca AJIEeKTPOHOB, sHEp-
rua monexkyn HAJI-H cayur aisd CHHTe3a YHHMBEPCAJIBHOTO «aKKyMYy-
aaTopa» sHeprum — wMosexyna ATd,

Ilens mepenoca anekTpoHOB. OkucauTensHoe (ochopunuposanmne. Ha
9TOM aTane BBICOKOHeprerudueckue anexTporsl HAJI-H mnepememaiorcs
110 MHOTI'OCTYIEHYATOM LEeNu IepeHOCYMKOB, KaK [0 JEeCTHHUIe, HAYIIeH
BHU3. IIpH mepexoje ¢ BEICHIEH CTYNEHHM HAa HUBIIVIO 3JIEKTPOH TepseTr
9HEPrui0, KOTOpas HCIOJL3yeTcHs MiA 00pa3oBaHMA BBICOKOIHEpreTHue-
ckoit cBasu B ATO,

ITepeHocuYHK 9/IEKTPOHOB HA BBHICIIEH CTYIEHHM cIocobeH mepefaTh ajeK-
TpoH 0oJiee CUJIBHOMY aKIENTopy SJeKTPOHOB Ha Huameid cryneHun. [le-
PeHOCUMK-aKIeNTOp CTAHOBMUTCHA JOHOPOM 3JEKTPOHA, KOTJa MepejaeT ero
eme Oonee cuiabHOMY arkuentTopy. Camblifi CHJIBHBIA AKLENTOpP 3JeKTPO-
Ha — KHCJOPOJ, PacHOJIO}KeHHBIN B kKoHUe nenu (puc. 20, cnpasa).

IIpn npoxosjgeHMu BBICOKODHepreTuueckoro anexkrpona HAJ'H mo
«CTyIeHbKaM» BTON LenH A0 KHUCJOPOAA 3a CUeT ero dHEePruM TPU MOo-
aexkyiasl AII® dochopunupyiores no Tpex mojexya AT,

B pesynpraTe mpHcOeINMHEHUS K KHCJIOPOJY YeTHIpeX 3JEeKTPOHOB (e7),
NpUIIEeAIINX M3 IeNnu mnepeHoca, W uerkipex nportoHoB (H') m3 BomHOil
cpefkl MOJIEKYJIa KHCJI0POZa BOCCTAHABIMBAETCA /IO ABYX MOJIEKYJl BOJBI:

0,+4e +4H" — 2H,0

Takum o00pasoM NPOMCXOAUT IMOJHOE OKHUCJeHMe riiokossl no CO,
(8 murae Kpebca) m H,0 (B menu nepeHoca 3JIeKTPOHOB), TaK e Kak
ecan OBl IVMIIOKO3a cropajia B IIAMEHH KOCTpAa, TAe ee 9Heprus yimuaa Obl
B rernyno. OaHako npu OMOJIOIMYECKOM OKHCJIEHHHM TOJBKO YACTh XHMH-
YeCKOH 29HePrHM IpeBpallaeTcs B TEIVIOBYIO. 3a CYET OKMUCIEHHH OJHOM
MOJIEKYJIBI TUIIOKO03bI oOpasyerca 38 mosexyn AT, KoTopbie HCIOIL3Y-
I0TCA B KJETKaX M B OPraHM3Me BO BCeX CJIydasix, Korga Tpebyercs aHep-
rusA: JUIA JABMIKEHMA, TPAHCIIOPTA BEIIEeCTB, CHHTe3a HYKJIEMHOBBIX KHC-
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70T, 0OeJKOB, YrjaeBOJOB M MHOIOrO JAPYroro (B TOM 4YMCJIe M AJA YMCT-
BeHHOH paboThl, Ha KOTOpYI0 3aTpauyuBaercsa mMHoro ATD).

@ochopunuposanue AP c obpasosanuem AT® compskeHO ¢ OKHC-
JeHneM Hu noTpebineHueM kKuciopoga. IlosTomy mnpomece 3TOT HA3BIBAIOT
OKUCAUMENbHBIM ochopunuposauen.

B KJeTkax OKHCIeHHIO NMOABEPraioTCs He TOJBLKO TIJIIOKO03a, HO M ApY-
rde caxapa, a Takye >XMPbBl M HEKOTOpble AMMHOKHMCJIOTHE. B 6GOJbIIMH-
CTBE CIy4YaeB B Pe3yJbTaTe MHOIOYHMCIEHHBIX (DEPMEHTHBLIX IpeBpaleHuii
U3 9TUX CoelMHeHHH oOpasylorca aunetrun-KoA uiam opranuuveckme kKuc-
norel (Ha puec. 20, A, IIBK u 4), xoropsie mocrynaior B nuka Kpebea.

Taxum 00pasoMm, OKHCJIeHHe NHPOBUHOIDAAHON M HEKOTOPBIX APYTHX
OpraHM4YecKMX KHCJIOT BeAeT K obpasosammio HAJl-H. Borareie aneprueit
anexkTpousl HAJ[-H nocrymaiorT B mens nepeHoca M Mo NYTH K KOHEYHO-
My AKUENTOpy — KHCJIOPOAY OTAAIOT CBOK JHEPrui0 Aaa cuHTeda AT,
Ilnxkn KpeGca BMecre ¢ 1enmbio IepeHOCA 3JEKTPOHOB BBICTYIAET B PO
9HEPreTHYEeCKOro «KOTJa», B KOTOPOM «CrOpaiT» pPAas3JUuyHbIe MOHUIeBhIe
BemecTsa: B uukjie KpeGca onm mepepaior cBowo sHeprmio HAJI'H, a B
Ieny mepeHoca 3JIeKTPOHOB 3a cueT okuciaeHuss HAJL-H o6pasyerca ATO®.

MuTOXOHADHM — JHepreTHYecKHe CTAHUMHM KiaeTkH. OUeHb KPATKO O
MHTOXOHAPUAX OblI0 pacckaszano B § 9. Hamomuum, 4to aTu opraHom-
ABl OOHADPYIKHMBAIOTCA BO BCeX aIpPOOHBIX dYKApHOTHYECKMX (T. e. comep-
JKAIIMX #ANpa) KJIETKAX: B OJAHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHm3-
Max JKHBOTHBIX M pacTeHMil (Kak Mbl y)xe ynomuHaiu B § 11, B oreyr-
CTBME OCBEIleHWs pacTeHus BeAyT ceba Kak aspobHBIE OpPraHU3MBbI).
Bayrpennss meMOpaHa MHTOXOHADMH 006pasyeT MHOIOYMCIEHHBIE CKJIAJ-

KU — Kpucmboi. Mexay KpucTaMH HaXOAHMTCH BA3Kasd OesOKcojeprkamas
mMacca — Mmampukc. B mMaTpukce pacnosiokeHbl Bce (epMeHTHI IMKJIa
KpeGca, a ma BHyTpeHHeli MemOpaHe — [enb NepeHOCA OJIEKTPOHOB.

B pasnumyHBIX THDAX KJETOK, HA DA3HLIX JTanax pasBUTHUA B KamkIoi
KJIETKE MOJKET COJIepKaTbCA OT HECKOJbKHX [JEeCATKOB [0 THICAYHM MHTO-
XoHApPH#E. MHUTOXOHADMM HMEIOT COOCTBEHHBIN TIeHeTHYeCKHil anmapar,
IpeACTaBJIeHHBIH KoJbueBsiMu Mojekyiaamu JTHE,

MoHO CYMTATH JAOKASAHHBIM, YTO MHUTOXOHADUHM Goslee MMJIIHADAA
JeT TOMY Hasaj ObLIM CAMOCTOATENBHBIMM MMKDOOPraHM3MaMH. ITH
aspo0HEIe NPOKApPHOTHYECKHEe MHKPOODPraHM3MBI BHEADWJIMCH B AHASDPOG-
HbI€ BYKAPHOTHYECKHEe KJETKH, U B pPE3yJbTATE 3TOr0 BO3HUK B3aHMO-
BBITOAHBIA cHMOMO3. 3a MHOrMe MMJLIMOHBI JIET YacThb GaKTepHAaJIbHBIX
reHOB IepeMecTHJIaCh U3 MHUTOXOHAPHANbHOU B szepHyio INHK, m muro-
XOHJPUHU CTaJlM 3aBHCHMBIMHM OT KJETKH-XO3AHHA (KaK M KJEeTKA-XO3AUH
OT MHTOXOHApHH). MmurtoxonapuaabHble pubocoMbl, TpaHcnoprHele PHE
(rPHK) n pax depMeHTOB MHUTOXOHAPHH OGJIM3KH 10 CTPYKTYPe M CBO-
CTBAM K OaKTepMaIbHBIM M OTJIUYAKIOTCHA OT CXOAHBIX 10 QYHKIUAM CTPYK-
TYP, KOTOphIe COZEpIKAaTcad B IIUTOIJIA3Me KJeTKH-XO03AWHA.

® 1. Kaxosa posnb depMenTaTHBHOrO KoHBeliepa mukiaa Kpebea?

® 2. B uem cyrs unurna Kpebea?

® 3. Yro rakoe okucauTenabHOe (hochopuauposaHue?

® 4. KakxoB sHepreTuuecKuit 3(d(}exT MOJHOTO OKHUCIEHHA TJIHOKO3bI?
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I'nasa IV. HACJIEACTBEHHASI HH®OPMAIIHUA
H PEAJIU3AIIUA EE B KJIETKE

Opranuamel 001818107 CHOCOOHOCTHIO MEpefaBaTh CJHEAVIOIUIUM II0KO-
JIEHUAM CBOM NPHU3HAKH M OCOOEHHOCTH, T. €. BOCIPOHM3BOAMTE cefe mo-
n00HBIX. OTO sBJIeHHEe HACJEJOBAHHMA NPH3HAKOB OCHOBAHO HA Iepejaue
M3 [OKOJIEHHSI B TOKOJIEHHE HacledcmeéenHou ungopmayuu. Marepuasib-
HBIM HOcHTeJieM 3Toi uHGopMmanuum ABasoTca Mmonekyiasl [THE.

Ilepepaua HacaeJCTBEHHONH HMH(MOPMAIMH OT OJHOTO MOKOJEHHA KJe-
TOK K APYyroMy, OT OZHOTO IIOKOJEHWS OPraHW3MOB K IIOCJIEAVIOIIEMY
obecreunBaeTca HEKOTOPBIMH (yHIaMeHTanbHBIMHU cBoicTBamu [THK. Ona
VIBAHBAETCA B KaXKJOM IOKOJEHUH KJIETOK M MOJKeT HeOIpeesleHHO A0JI-
ro BOCIIPOM3BOAUTHCA Oe3 Kakux-nubo mameHeHHil. OTHOCHTENILHO pelKHe
M3MEHEeHUA HACJIEeJCTBEHHON HHGMOPMAINM TaKKe MOr'yT BOCIPOHM3BOANTDL-
cfi U NepefaBaThCA OT MOKOJEHUA K IOKOJEHHIO.

§ 14. I'enemuveckaa unpopmayua.
Yoeoenue JHK

OmHa M3 caMBIX 3aMeuaTeJJbHBIX OcOOeHHOCTeiH XHU3HHM COCTOHT B TOM,
YTO BCE JKHBEIE CYIECTBA XapaKTepH3VIOTCA ODIIHOCTBIO CTPOEHHA Kile-
TOK M IIPOMCXOAAIMX B HHMX mpoueccoB (cm. § 7). OgHako oHH MMeEOT
U oueHb MHOro pasuuumii. Jlaske ocobu OAHOrO BHUAA pPa3aIUYAIOTCA II0
MHOTMM CBOIicTBAM M npu3HAKaM: MopdoioruueckuMm, (pH3NOIOTHUECKHM,
OMOXMMHUYECKHM.

CoBpemenHasi OMONOrWsA MMOKAa3aja, 4YTO B CBOEM OCHOBE CXOJCTBO M
pasjuyue OpPraHM3MOB OIIpeAeNATCA B KOHEeYHOM cuere Habopom OGes-
KoB. Yem OumiKe OpPraHMa3Mbl APYr K APYyry B CHCTEeMATHYECKOM II0JIO-
JKeHuH, TeM 0Oojiee CXOAHBI HX OeJIKH.

Hexoroprie 6enku, BRINOJHAKIIINE OANHAKOBLIE PYHKIIMHA, MOTYT MMETh
CXO/IHOE CTPOEHME B KJETKaX He TOJbKO PasHbIX BHIOB, HO aake Oojee
AaleKHX rpynn opraEuamoB. Hanpumep, MHCYJMH (FOPMOH MOAMKENYAOY-
HOH KeJjie3nl), PeryJIHpYIONIHA YPOBEHL caxapa B KpOBH, OJM30K IO CTPO-
eHNK y cobakm u uesoBexa. OgHako GONBIIMHCTBO 0€JKOB, BBINOJHASA
OJHY M TV ke (DYHKIIHMIO, HECKOJBKO OTJIMYAKITCHA I10 CTPOEHHIO Y pas-
HBIX IIpejcTaBUTeJell OAHOro M TOro e BHAa. IlpuMepom wmoryr cay-
JKUTH OeJIKM rpynn KpoBu y desoBexa. Takoe pasHooOpasue GenkoB Je-
JKUT B OCHOBE CHEIM(PUIHOCTH KayKIOT0 OpraHH3Ma.

HssecrHO, uTO B 9puTpOouUTaX (KPACHBIX KPOBAHBIX KJIETKAX IHUCKO-
BHAHONH hopMBI) cojep:kuTca Oesok reMorjioOMH, KOTOPBIM JOCTABIAET
KHCJIOPOZ KO BCEM KJIETKaM TeJjia. ITO CJ0KHBLIA Oenok. Kampaa ero mo-
JIEKYJIa COCTOMT M3 4YeThIpeX MOJHIENTHAHBLIX uemnei. ¥ nioxei, crpaja-
IOIIHX THAMEJBIM HAcJHeJCTBeHHBIM 3abojeBaHMEM — CEpPIOBHAHOKJIETOY-
HOIl aHeMHel, YPUTPOLMTEI MHOXO0MKH He Ha [AHNCKH, Kak o0bYHO, a Ha
cepnsel. IIpnunnaa usMeHeHNs (OPMBI KJETKHM — B PasJMYUM HEePBHYHOM
CTPYKTYPE!I remoryiobuHa y OOJBHBIX M 3A0POBBIX Jiogeit. B uem ke aro
paznuuue? B ABYX M3 YeThlpex Ieneil HOPMAJLHOIO reMoriaobnHa Ha Ie-

55



HHUKOJIAM KOHCTAHTHHOBHY KOJIBI[OB (1872—
1940) — oreyecTBEHHBIH B300JOr, IUTOJOr, IeHETHK.
OCHOBOMOJIOKHMK JKCIIEPHMEHTAJLHOIO MeToAa WHCcle-
joBaHuit B OMojsoruu B Hameil crpaHe. BnepBble Bbi-
CTYNHJ ¢ TeopHel MaTPUYHON PeNmpOAVKIHM XPOMOCOM.
Ocnosarens Hucruryra skcnepuMeHTalbHONH 6GuoiorHM.
Bein mHHIMATOPOM co3aaHMA BeecowsHOro MHCTHTYTA
SKCIOEPUMEHTANBHON MeAHIMHEI, Ha OCHOBE KOTOPOIO
BIOCJEACTBHH Oblna co3faHa AKaAeMHs MeJUIIHHCKHX
HAYK.

CTOM MeCTe CTOUT TIJyTAMHHOBASA KHCJOTA. IIpM CceprnoBHAHOKIETOYHOI
aHeMHHM OHA 3aMeHeHa Ha aMWHOKHcJoTy BaauH. M3 574 amuHOKHCIOT,
BXOAANIMX B COCTAB reMomiodMHA, 3aMeHEHBI TOJBKO ABe (10 OJHOIl B
aByx menax). Ho aTo mpuBoauT K CyHIECTBEHHOMY H3MEHEHMIO TPETHY-
HOM M 4YeTBePTHYHOH CTPYKTYpPHI OeJKa M, Kak cJeAcTBHe, K M3MeHeHHIO
dopmer u Hapymenuio (yHExnun spurpouurta. CeprnoBHHBIE 3IPUTPOLUTE
IJI0OXO CIPAaBJAIOTCA CO CBoeil 3amadeil — IepeHOCOM KHCJIOPOAA.

JHK — marpuuna aas cunresa OeaxoB. Kakum xe ofpasom B apu-
TPOIMTAX 3[0POBOro 4ejioBeka 00pasylOTCA MHUJIIHOHBI HASHTHYHBIX MO-
JeKyJa remorjiobuHa, Kak npasuio, 0e3 eauHON omMOKM B pAacIoJoxKe-
HUM amuHoKucjaor? [louemy B apuTponuTax 0O0JBHBIX CEpPIIOBHIHOKJIETOY-
HOH aHeMHeill Bce MOJIEKYJ bl reMOrsjob6uMHa UMEIT OJHY H TY JKe OmHOKY
B OIHOM M TOM e mecre?

Jns orBera Ha 9TH BoOIpOckl OOpaTUMCS K IpUMepy ¢ KHHUromeyara-
HHUeM. YueOHMK, KOTODBIH BBl [Jep:KHUTe B DYKAX, MU3JAAH TUPAKOM N IK-
seMIIApoB. Bce n KHUr ormevyaraHsl ¢ OofHOro mabdjoHa — THIOrpad-
CKOM MAaTPHIIBI, IIOATOMY OHM COBEpIIEHHO OAMHAKOBBI. Eciam 6wl B Ma-
TpUIly BKpajack omwubxa, To oHa Oblia OBl BOCHpOM3BEJEHA BO Beex
aKk3eMIIApax. Pojsb MATPHUIBI B KJIETKAX JKUBBLIX OPraHM3MOB BBINOJIHSA-
for mosekyasl JTHK. THK kamaoit kieTku HeceT MH(MOPMAIHUIO HE TOJb-
KO O CTPYKTYPHBEIX Oenkax, onpeaensiiomux (GopMy KIeTKH (BCIIOMHHTE
9PHUTPOLUT), HO M O Bcex Oenkax-depmeHTax, OeJKax-ropMoHax H Apy-
rux Oeakax.

YraeBoAbl M JMNONABI 00pPasyioTCsi B KJETKE B Pe3yJbTaTe CJI0MKHBIX
XUMHYECKHMX peakluil, Ka)Jad M3 KOTOPLIX KaTalM3upyeTcda CBOMM Oel-
KoMm-epmenTom. Bnanea madopmanmeit o ¢epmentax, JIHK nporpammu-
pyeT CTPYKTYPY M JAPYIrHX OPraHMYeCKHX COeAWHEHHI, a TaKKe YIpas-
JiAeT OpOoLlecCaMM MX CHHTe3a W pAacIienJeHHd.

IMockonsky monerynst JHK ssasoTca MaTpuMlIaM#d s CHHTe3a BCeX
oenkos, B JIHK zaxmiouena uudopManus 0 CTPYKTYPe U AeATEJILHOCTH
KJIETOK, O BCeX INPHU3HAKAX KAXKAOH KJETKHM M OPraHu3Ma B IeJIOM.

Kaxaerii GeloK mnpejacTaBieH OJHOM MJIM HECKOJBKHUMH NOJMIENTHI-
HBIMHM Ienamu. Yyacrox monexkynst [JHK, caymxamuit marpumei ni1a cus-
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Tesa OJHOM MOJUIENTHIHON Ienu, T. e. B 60Jb-
LIMHCTBE CJIY4YaeB OAHOro Gesika, HA3BIBAKIOT 26-
Hom. Kaxnasa monexyna JJHEK cogep:xur MHO-
JKeCTBO pas3HBIX reHoB. Bero muHbopmaunumio, 3a-
Kmovyenuyilo B mosekyinax JHEK, nasseiBaooT
2eHemuyeckoll, a Bco coBokynHocte JHK
KJIeTKH HA3bIBAIOT 2eHOMoM. ges 0o MATPUYIHOM
NpUHIUIIe cHHTe3a OeskoB Bnepsole Obl1a cdop-
myaupoBaHa eme B 20-x rr. XX B. BeIZaw-
MUMCHA oOTedecTBeHHbIM Ouosiorom Hukosmaem
Koncrautunosuuem KoJbIOBEIM.

Ynasoenne JAHK. Mosnexkynsr [THK obrazna-
IOT TOPA3UTEJBHBIM CBOMCTBOM, He IIPHUCYIHM
HM OJHOW JpYrod U3 U3BECTHBIX MOJEKYJI, —
crocobHOCTRI0 K yABOeHHMIO. YUTOo mpexacraBiaser
coboil mpomecc yapoeHus? Bel nmomMHHTE, 4YTO
nsoiinasa cnupaas JHK mnocrpoena mo mpus-
HUNY KOMILIeMeHTapHocTH (cM. puc. 7). 9TOT
JKe NPUHIMI JIeXKUT B OCHOBE YIBOEHHMS MO-
aexya ITHK. C nomomsio crneumaibHbiX Gdep-
MEHTOB BOAODPOAHBIE CBA3U, CKpEIIAOIIHe HH-
ta JIHK, paspeiBaioTcs, HUTH pacxojgfaTcsa, H
K KaXXJIOMY HYKJIEOTHAY Ka)KIOoH M3 9TUX HH-
Tell IMOCJIef0BATEIBHO IIPHCTPANBAIOTCH KOMILIe-
MEeHTapHbIe HYKJeoTHAbl. Pasomenmnmeca HATH
uexonHon (marepuHckoit) monexkynel JJHE sas-
JAIOTCA MATPUYHBIMM — OHHM 34J4I0T MOPALOK
PacCHONIOMKEHUA HYKJICOTHIOB BO BHOBbL CHHTE-
supyeMoil memnu. B pesysbrare AeHCTBUSA CJIOMK-
Horo HabGopa ()epMEHTOB IIPOMCXOJUT COeJNHEe-
HUE HYKJEOTHA0B Apyr c¢ apyrom. Ilpm arom
obpasyworca HoBble HUTH [IHK, KoMnaemenrap-
HBle KaMJ0od ™3 pasowejiuxcsa uenei
(puc. 21). Takum obpasoM, B pesyiabTaTe yABO-
eHUs cozjgarTca ABe ABoiiHele cnupanun JJHK
(mouepHHE MOJIEKYJIBI), Kamjasd M3 HUX HMeeT
OAHY HHTb, NOJYYEHHYIO OT MATEPUHCKON MO-
JIeKYJIbl, X OAHY HUTh, CHHTE3UPOBAHHYIO BHOBB.

IIpouecc marpuusnoro cmHTesa [IHK, ocy-
njecreasiembulin (epmenramu JJHE-monrmmepasa-
MH, Ha3bIBAIOT penJukayueil.

Houepuue mosiexynsl [ITHK Huuem He oTiH-
4yawTcA APYr OT APyra W OT MATEPHHCKON MO-
nexkyuasl. Ilpu fgeneHUM KIETKH JOo4YepHHUE MO-
nexyasl JIHK pacxogsarca no asym obpasyio-
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mUAMCA KJIeTKaM, KaMJasd U3 KOTOPHIX BCJEJACTBHE 3TOro OyaeT HMeTh
TY JKe MH(pOPMALMIO, KOTOpasd COJAep’ajiach B MaTePUHCKON KieTke. Tak
Kak reHsl — aro y4yacrku mojexyn ITHK, to ase pouepnme wiaetku, o6-
pasyolinuecs NOpPH JeJeHHH, MMEIT OJMHAKOBBIE TI'eHEI.

Kakpas KjeTka MHOrOKJETOYHOrO OpPraHM3Ma BOSHMUKAET M3 OMHOM
3apOJIBIIIEBOH KJETKM B De3yJbTaTe MHOTOKDATHBIX /eJeHMH, [03TOMY
BCe KJIETKHM OPraHMa3Ma MMelT OIMHAKOBLIi Habop renos. CiayuaiiHo BO3-
HUKIIafA omubKa B reHe 3apoAbIlIeBOH KJeTKM OyaeT BOCIPOM3Be[eHA B
reHax MHJJIMOHOB €e IMOTOMKOB. BoT modemy Bce apuTpOnuTH GOJBHOrO
CepPIOBUAHOKJIETOUYHON aHeMHell MMEIOT OAMHAKOBO «WUCIIOPDYEHHEIH» Te-
moryiobus. [letu, GonpHble aHeMuel, MOJYYAIOT «MCHOPYEHHBIE» TEHBI OT
poauTeNedi uyepe3 MX MOJOBbIe KJeTKH. HHbOpMAanus, 3aKIOUEHHAs B
HOHK xneroxk (remermueckas uH(GOpMAnus), NepelaeTrcsi He TOALKO W3
KJETKH B KJeTKy, HO W Oor poauTeneil k aeram. (IToapo6uo o6 arom 6y-
Aer pacckasano B riase VIL) I'en seasemcsa edunuuyeil zenemuveckoil,
WM HacredcmeeHHoll, uHpopmayuu.

Tpyauno, rasaasa Ha THOOrpad)CKyI0 MAaTPUIY, CYAHTH O TOM, Xopoias
WM 1Joxas KHHra Oyjer no Hell Hameuatrana. HeBoaMoskHO cyauTs u o
KauecTBe TIeHEeTHYeCKOH HMHMOPMAIMM II0 TOMY, «XODOIIMii» MM «ILJIO-
XO#» TeH MOJYyYNIH MOTOMKHM 110 HACNEACTBY, /0 TeX IOp, IOKA HA OC-
HOBe OTOM mH(popMauuu He GyAyT NMOCTPOEHBI GeJKM M He pasOBLETCS
Heabli OpraHu3M.

b 1. Kakue Bemlecrsa oOyCIOBIMBAIOT HMHIMBUAYAILHBIE pasiu4yua op-
raHuamMoB?

P 2. Moxer i1 3aMeHA OJHOW aMMHOKHMCIOTH B NOJUIENTHAHON ey
cKasaTbecd Ha GyHKUuM Genxa?

b 3. Kak Bbl monumaere ¢pasy: «Mosexkynst JTHK — wmarpuust ans
cuHTe3a Oenkos»?

® 4. Kakoit npuHIDAT JeKUT B OCHOBe yaBOeHMs Mosexkyn JHK?

b 5. OnuEAKOBA JM reHeTHuecKad WHMOPMALMA B KJIETKe NeYeHH U B
HEPBHOH KJIeTKe OJHOIO M TOro e opraHumama?

§ 15. Obpasosanue ungopmayuonnoii PHE
no mampuye JAHK. I'enemuuecxkuili xod

Tpauckpunuusa. K pubocomam, MecraM cHHTe3a 0eaKOB, u3 Anpa mo-
CTynaeT HeCcyIuii MH()OPMAIMIO NOCPEJAHMK, CHOCOOHBIN NpPONHTH uepes
NOPE! sAflepHOi oGosouku. TakKMM IOCPeJHMKOM sABAAETCA MH(OPMALNOH-
vas PHK (uPHK). 910 opHounenoudeunas Mojekya, KOMILIEeMeHTapHas
opHo¥t HumtH wMonexkynel IHHK (cm. § 5). Cnenmansmbii (epment —
PHK-nonumepasa, asurasce no JTHK, moabupaer mo NPUHIOINOY KOMILIe-
MEHTAPHOCTH HYKJICOTHIbI M COEAMHAET MX B €MHYIO Lenouky (puec. 22).
IIpouecc obpasosanus uPHK naseiBaercss mpanckpunyueii (or nar. «TpaHc-

KpUnnuo» — mnepenuceiBanue). Ecau B auru JIHK crour TumMus, To mo-
JuMepasa BKJo4yaer B nenb MPHK aneHmH, ecam CTOMT ryaHuH — BKJIIO-
dyaer nuTO3uH, ecan B JIHK crour ajmenmn — BKioyaer ypanua (B co-

craB PHK He BxXoauT TuMuH).
Ilo pnune xaxpas us monekyn mPHK B corrm pas Kopoue THEK.
Hudopmanuonnas PHEK — konus He Beeil Moserkyael JIHK, a Toabko
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PHK-nonumepasa

Pue. 22. Cxema obpasopanusa MPHK no marpune JTHK

YacTH ee, OJHOr0 IeHAa WMJHM TIPYINObI PAJOM JeKAIMX IeHOB, HeCYIHAX
nHpopManni0 O CTPYKType OeNK0B, HEOOXOAMMBIX /s BBINOJHEHHS O/~
HOH (yHKIMU. ¥V NPOKAPHOT TAKYIO I'DYNIY IeHOB HASLIBAIOT ONEPOHOM.
(O Tom, Kak reHel o0BeAMHEHEI B ONEPOH M KAK OPraHM30BAHO YIIpAaB-
JIeHHe TpaHCKpHIIuei, Bel npourere B § 17.)

B Hauane Kaka0# rpynmnbl IeHOB HAXOJMTCHA CBOEro pojAa IOoCcajou-
Haa muomaaka ana PHK-monummepassl — npomomop. 91o crenuduyecKas
nocaefosaTenbHOCTs HyKJIeoTu0B [THK, KoTopyio depMeHT «y3HaeT» Oia-
rofapsa XMMHYECKOMY CpoAcTBY. TOJNBKO NpPHUCOEIMHHBIINCL K IIPOMOTO-
py, PHK-nonumepasa cnocobna nauars cuHTes mPHK. B konume rpynmsr
reHoB (pepMeHT BecTpedaer cUrHan (ompefesIeHHYIO II0CJeA0BATEeNbHOCTh
HYKJICOTH/JIOB), O3HAYAKOIIHH KoHel nepenuceiBaHusA. 'oroaa uPHK or-
xonur or NHK, noxmpaer aapo U HampaBifeTcd K MeCcTy CHHTesa Oeu-
KOB — pubocome, pPACIOJOMKEHHOM B IMUTOILIA3ME KJETKH.

B kierke reHernueckas uH(DOpPMaLuUsA nepepaercs Oiarogaps TpasHc-
kpunuun ot [IHK kK OGeaky:

OJHK — uPHK — 6enok

T'eneruueckuit Ko M ero csoucrea. I'enermueckas wHpoOpMauus, co-
pep:xamasnca B [IHK u B uPHK, saxkmioueHa B mocienoBaTelnbHOCTH pac-
MOJIOYKEHHA HYKJIeOTHA0B B Mosgekyinax. Kaxkum ke obpazom nPHK ko-
aupyer (mumdpyer) MepBHUHYIO CTPYKTYPY O€NKOB, T. €. MOPAAOK pPaco-
J0KeHHA aMuHOKHcIOoT B HHX? CyTh Koja 3aKJIO4YaeTrci B TOM, 4YTO
TOCJIeIOBATEJBHOCT PACHOJIOoKeHns HyKJeoTHZoB B HPHK omnpegenser
IIOCJIeJOBATEJBHOCTh PACIOJIOKEeHMsI aMHHOKHCJIOT B Oeakax. 9ToT kod
HA3BIBAIOT 2eHeMuYeckuMm, ero pacliu)poBKa — OIHO M3 BEJIMKHX I0-
crukeHnii Hayku. Hocurenem resmeruueckoil madopmanun asasercsa THEK,
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HO TaK K&K HeNOCDPeACTBEHHOE yyacTHe B CHHTe3e OelKa NpUHUMAaeT
uPHK — konus oauoit us mureit J[ITHK, To reHeTHuecKHit Ko[ B3aNlucaH
Ha «aseike» PHEK.

Kon Ttpunaeren. B cocraB PHK sBxonar 4 mykneormaga: A, T,
I, ¥. Ecan 0603HauuTh OHY AMUHOKUCJIOTY OJHMM HYKJIEOTHAOM, TO MOJMK-
HO 3amudpoBaTh JHUIIE 4 AMHHOKHMCIOTBI, Torja kKak mx 20 M Bce OHHM
HCIIONB3YIOTCA B cHHTe3e OenkoB. [[ByxOyKBeHHBIN Ko MO3BOANI ObI 3a-
mmngposate 16 amuHOKHCIOT (M3 4 HYKJIEOTHAOB MOXKHO COCTaBUThH 16 pas-
JIAYHBIX KOMOMHAIMNA, B KaKJOM M3 KOTODBIX HMMeeTcs 2 HYKJeoTuzaa).

B npupoze ke cymiecTByeT TpexOYKBEHHBIN, WM TPUIIETHBIA, KOZ.
9ro osHayaeT, 4To Kaxjad u3 20 amMmHOKHMCIOT 3amudpoBaHA MOCHEL0-
BaTeJBHOCTBI0 3 HYKJIEOTHUIOB, T. €. TPHUILIETOM, KOTOPHIK MOJYYMT Ha-
3paHue KoOoH. VI3 4 HYKJIEOTHAOB MOMKHO co3aaTh 64 pasnWuHbBIE KOM-
GuHanuu, Mo 3 HyKJeoTHaa B Kaxkmoi (4°=64). Broro ¢ usbeiTKOM XBa-
Taer Aaa KoxaupoBaHus 20 aMHHOKMCIOT, W, Kasanoch Obl, 44 Tpummera
ABnAAOTCA JUmHAMH. OZHAKO 3TO He Tak. IIoUTH KamxaAad aMHUHO-
kucaora mudbppyerca OGomree uyeM OAHUM KoAoHOM (oT
2 po 6). 9o BUAHO M3 TAOGJMIIEI FeHETHUYECKOrO KOJAa.

Tabauua reHeTHYecKoOro Koaa

AMHHOKHCTIOTA Koaupylomue Tpumiersl — KOJAOHEI
AnaHuH roy TII TIA TIr

Aprunun Iy Iy, ILIOIrAa LOIT ATA  AIT
Acnaparuu AAY AAIT

AcnaparuroBas

KHCJI0Ta TAY TAIL]

Banuu ryvy IVl TI'VA TIVr

T'uctuans ITAY IIAIT

I'nuuun Ty ITH, TITA TIIT

Imyramun ITAA IIAT

I'nyvramunosas

KHCJI0Ta IFT'AA TAT

Hzoneinnn AYVY AVIL AVA

Jleitnuna oyvy LO¥VLO IIYA II¥I' ¥YVYA VYVr
JIuausu AAA AAT

Meruonus AVT

IIposun OUY OO A - IIr

Cepun VIIV VIIII VIIA VII Ar'Y ATILl
Tuposun YAY VAIL

Tpeonun ALY AIIIL AITA AI

Tpunrohan yrr

DeruaTanuH YYy yvia

Ilucrenn YI'y ¥

3uakn npenuHanua | YA VA VAA
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Koax oaxvosraueH. Kamaeil Tpumier mudpyer TOJAbKO OJHY aMH-
HOKHCJIOTY. ¥ BCeX 3J0POBBIX JIIOAEell B reHe, Hecyuem uHbopmanuio ob
ofHOM m3 uenei remorsobuua, tpumier I'AA wan T'AT, crosmwmit Ha
IIeCTOM MecTe, KOAMPYeT I'JIYTAMUHOBYIO KUCJIOTY. ¥ OOJBHBEIX CeprIoBHI-
HOKJIETOUHOM aHeMHel BTOpPOH HYKJEOTHJ B 9TOM TPHUILIETe 3aMeHeH
Ha ¥. Kak BuaHO M3 TabiMOBl MeHEeTHYECKOro Koga, Tpuiniersl I'VA wnian
I'¥T, xoropeie B aToM ciaydae oOpasyloTcs, KOAMPYIOT aMMHOKMCIOTY Ba-
auH. K uemMy npUBOAWT Takas 3aMeHa, Bbl 3HAeTe M3 IpeABIAYINEro Ina-
parpada.

Mexay reHamMMm MUMeWTCA B3HAKM NOpenuHaHuA., Kax-
ABI TeH KOAUDYeT OAHY HoJunenTuaHyio uemnouky. Ilockonbky B pane
cayuaeB uPHK saBiasiercs Konueil HECKOJNbKUX I'e€HOB, OHH JOJKHBI OBITH
oTpeneHsl Apyr or apyra. IloatoMy B reHeTHYeCKOM KOJe CYIeCTBYIOT
Tpu crnenuajgbHBIX Tpuiiera (YAA, YAI, ¥YTA), xamabli M3 KOTOPBIX
obo3HAYAET NpEeKpalleHue CHHTe3a OAHOH nojunentupHoil nenu. Tarkum
0o0pasoM TH TPUILIETHI BBIIOJHAKT (PYHKIHMIO 3HAKOB npenuHaHusa. OHM
HaXoAATCA B KOHIE Ka)XJOro reHa.

Kox HenmepexpbhBaeM ¥ BHYTPH TreHa HeT 3HAaKOB
npenuHaHuA. [TockonbKy reHeTHyeckuii koj mojobeH A3bBIKY, pasbe-
peM 3TO ero CBOMCTBO HA IpHMepe TAaKO#, COCTaBJIeHHONH M3 TPHUILIETOB,
(ppassi:

KU OBIT KOT THX OBII cep MHJI MHE TOT KOT

CMBICT HATMCAHHOTO TOHATEH, HECMOTPA HA OTCYTCTBHE 3HAKOB IIpe-
nunanus. Eeam ke mbl ybepem B nepBoMm cjoBe ojHY OYKBY (OIMH HYK-
JIEOTHJ B TeHe), HO 4UUTaATh OyjaeM Takke TpoikaMyu OVKEB, TO IOJY4YHUT-
ca OeccMmbIcIUIIA:

U0 BIIK OTT X0 BIJIC €pM WJIM HET OTK OT

BeccMmbicinia BOBHMKAET M INPH BBINAAEHMHM OAHOTO WJIM JABYX HYK-
JIEOTH0B M3 reHa. DeJIOK, KOTOpbLIM CYHUTHIBAETCA C TAKOr0 «HCIOPYEeH-
HOro» reHa, He Oyger HMeTh HHYero obmero ¢ TeM GeJKOM, KOTOPBIH
KOAMpOBaJcA HOpMalbHBIM reHoMm. Iloatromy ren B menu JIHK unmeer
CTpOro (PUKCHPOBAHHOE HAYAJI0 CUUTHIBAHUA.

Kon yuusepcanesn. Kog eiud ans Bcex KHBYIIHUX Ha 3eMJje Cy-
mecTB. ¥ OGakrTepuit m rpuboB, 3714KOB M MXOB, MypaBbd M JATYIIKH,
OKYHA W TeJHWKAaHA, YepelaxH, JIOMAaAu M 4YeJOBEeKa OAHM M Te Ke TPHII-
JeThl KOAMPVIOT OJHM M Te Ke AMUHOKMCJIOTHI.

® 1. Kakoii nmpMHIUO JeXWUT B OCHOBe mponecca cuHTesa nPHK?

® 2. Yro HaseiBalOT reHerudeckuM xozom? IlepeumciuTe OCHOBHEIE CBOM-
CTBA TeHETHYeCKOro Koja.

b 3. O0bsacHUTE, NOYEMY CHHTe3 Oelka NPOMCXOAHMT He HENOCPeNCTBEH-
vo no marpune JTHK, a mo mPHEK.

» 4. Ucnonsaysa tabauiy reHeTudeckoro Koja, Hapucyiite yuactor JTHE,
B KOTOPOM 3aKOAMpOBaHA HHGOPMALHXA O caeAylollei IocJjeaoBa-
TeJBHOCTH aMHHOKHCIOT B Oeilke: — aprmaMe — Tpunrodpan —
THPO3HMH — TIUCTUAMH — (QeHUTATaHHH —.
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§ 16. Buocunme3 6Genkxos

Kax yixe Obuio ckaszaso B § 15, mudopmanumonsas PHK, uecymas
CBeIeHUA 0 MEepPBUYHON CTPYKType 0eJIKOBBIX MOJIEKYJI, CHHTE3UPYETCH B
anpe. Ilpoitna uepes mopsl axepHoit ob6osouku, uPHK manpasiasercs
pubocomaM, rje ocyllecTBaferca paciiudpoBKa reHeTHYeckoil wuHpOpMAa-
UM — IepeBOJ] ee C «A3bIKA» HYKJIEOTHAOB HA «A3BIK» AMUHOKMCJOT,

AMHMHOKHUCIOTEI, U3 KOTODBIX CHHTE3UPYIOTCH OEJKH, AOCTABJIAIOTCA K
pubocomam c¢ momomibio cnenuanbHeix PHK, nassiBaembix mpawcnopm-
Hotmu (TPHK)., Ot HeGonbmiMe MOJIEKYJBI, cocTosmue n3d 70—90 Hyk-
JIEOTHAOB, CHOCOGHBI CBOpDAYMBATHBCA TAKMM 00pasoM, 4YTo 00pasyior
CTPYKTYPHI, HalOMHHaIIINe 10 (opMe JHCT KJeBepa. B KieTke umeer-
Ccf CTOJBKO e pasdHbiX TUnoB TPHK, CKOJBKO KOAOHOB, muMppyrommux
aMuHOKHCJIOTEI. Ha BepmmHe kKakaoro «iaucra» TPHK umeercs mocue-
JIOBATEJILHOCTL TPEX HYKJEOTHIOB, KOMIJIEMEHTAPDHBIX HYKJIEOTHIAM KO-
pona B MPHEK. Takyo nocienoBaTebHOCTh HYKJIEOTHAOB B CTPYKTYpe
TPHK HaseiBaroT anmukodonom. CrneumanbHbeii (GepMEHT ¢y3HAET» AHTH-
KOJIOH M IIpHUcoeAVHAET K «uepemKy jaucra» TPHK ne Kakywo yroasno, a
ONpejieJIeHHYIO0, «CBOIO» aMWHOKHcIOTY. B aToM cocroutr nepeéwiii aman
cuHTe3a Oeska.

HOna Toro yro6bl aMMHOKHCJIOTA BKJIOYMJIACH B HOJHUIENTHIHYIO IENb
Genka, oHa gomxkHa oropBareca or TPHK. Ha emopom amane cunresa
6enxa TPHK BhimosHser QYHKIHUIO NEPEBOAUYMKA C «HA3BIKA» HYKJIEOTH-
JI0B Ha «fA3bIK» aMuHOKHcaoT. Takoif mepeBoj mnpoucxoaur Ha puboco-

Yuactok Yvacrok
" aunonueuun: nony4eHus aHTUKOOOH —>
Jipukasa -, gomaugwl 7 F
WPHK . 4 \

Pa3sHbie TPHK
CO CBOMMM
aMUHOKMUCNOTaMM

Pue. 23. Cxema 6mocuHTesa Genka
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Pue. 24. Cunres OeIKOB Ha MOJHCOME

Me. B melt umeerca nBa yuactka: Ha ogaoM TPHK nonyuaer xomammy
or n"PHK — aHTHKOZOH y3HAeT KOJOH, HA APYroM — BBINOJHAETCH IPH-
Ka3 — aMUHOKMciaora orpeiBaerca or TPHEK.

Tpemuit aman cuHTe3a Gelika 3aKiIOYAeTCHA B TOM, 4TO (DEPMEHT CHH-
TeTasa npucoeiuHsAeT oropeaBmylca or TPHK aMumHOKHCIOTY K pacry-
me#t monmunentugHoit nenu. Mudopmanmnonnas PHK HenpepsiBHO CKOJIb-
auT no pubocome, KaKABIM TPUILIET CHAYAJA NONajaeT B NepPBHIH yuac-
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TOK, Tje yaHaerca aHtukojsounom TPHK, sarem Ha BTOpoOit yuacrok. Cio-
na ke nepexogur TPHE ¢ npucoenuHeHHO#H K Helt aMHMHOKMCJIOTOM, 3/eCh
aMuHOKHMCJ0TEI orpeiBalorea or TPHK u coegumsaiorca npyr ¢ ApyroMm B
TOH MOCJeJ0BATEJLHOCTH, B KOTOPOH TPMILUIETHI CJEAYIOT OINWH 3a ApY-
rum (puc. 23).

Korpa ma pubocomMe B IEpBOM YYACTKE OKA3BIBAETCA OAWH M3 Tpex
TPHUILJIETOB, ABAAKIIUXCA 3HAKAMH NPENUHAHUA MeXJy I'eHaMu, 3TO 03Ha-
yaeT, 4TO cUHTe3 Oejka sasepiueH. ['oToBafg MOJUOENTHAHAA [elb OTXO-
OAT OT pUOOCOMBEI.

IIpouece cuHTe3a GenkoBoit MoneKyssl TpebyeT GOJBIIMX 3aTpaTr 9Hep-
run. Ha coepmHenme kamgoii amuuHokucyorel ¢ TPHE pacxoayercsa anep-
rus oxHoM mojerkyiasl AT®. Cpeanuii mo pasmepaM 6eJIOK COCTOMT u3
500 aMHMHOKHMCIOT, CJIeJOBATEJNbHO, CTOJIBKO e Mosiekyn AT® pacmen-
JATCA B Tpolecce ero cuHTe3a. KpoMe Toro, sHeprus HY:KHA JJIA JIBH-
sxeana HPHK no pubocowme.

Ilna ysenuyeHus npoussojcrTBa Oenxkos mWPHK wacro ommoBpemMeHHO
IIPOXOJUT HE Ueped OJAHY, 8 Yepe3 HECKOJIBKO pubocoM IocjemoBaTelb-
Ho. Takyo CTPYKTYpY, obbeauHeHHYIO ofHOi Mosekyioii uPHK, Haabl-
BaloT noaucomoir. Ha ramaoii pmbocomMe B 9TOM IIOXOKeM HA HHUTKY Oyc
KOHBeliepe NOoCJef0BATEIBHO CHHTE3UPYIOTCA HECKOJIbKO MOJIEKYJ OfuHAa-
KOBBIX OenkoB (puc. 24).

AmuHOKHCIOTE OecnepefoifHO mocraBiaslTcA K pubocoMaMm ¢ IOMO-
mpi0 TPHK. Ornas amuHokucaory, moiexkyiaa TPHK Tyt ke coegunser-
cA ¢ JAPYro Takoil JKe AMMHOKHCIOTOH. Bhlcokas claKeHHOCTHL Becex
«cy0 KoMOMHATA» II0 IPOM3BOJACTBY OEJIKOB IIO3BOJIAET B TeYeHHE He-
CKOJIBKMX MHUHYT CHHTE3MPOBATH MOJIEKYJbI, COCTOSIIIHE M3 COTEH aMu-
Hokucyaor. CunTes Oesxa Ha pubocoMax HOCUT HA3BAHHE MPAHCAAYUUU
(oT Jsar. «TpaHCAALMO» — IHepenada).

Kak Obuio ckasano B § 14, marpuuHbslél npuHOun GHOCHHTEe3a B Ha-
croslee BpeMs IOJHOCTHIO AokasaH. OH cocTaBisieT OJHO M3 BaykHeil-
IIUX IIOJOMKEHUH COBPEMEHHON HAyKH.

» 1. ITouemy y kamjgoro Buga TPHE umeerca crBoit ¢epmeHT aAnA npu-
coeUHEHUA AMHUHOKHMCIOTHI?

» 2. IIpepcraBbTe cebe, 4TO B KJAETKE M3MEHHJCA OJMH M3 HYKJEOTH-
nos anTuxonona TPHK. Kak sto moBiauser Ha cuHTed Genkxa?

p 3. Kakasa mnociegoBaTelbHOCTh AMMHOKMCIOT 3amudpoBaHa CcJaenyo-
me# MocJefoBaTebHOCTEI0 HyKJeoTuzoB B uPHK:
—A—¥—T—I—¥V—¥V—¥Y—yY—A—-T—§V—Y—A—T—A—T—¥—
I'—?

§ 17. Pezynayua mpanHcKpunyuu uw MPAHCLAYUU

Knerkn pasHBIX TKaHe# OJHOrO OpPraHM3Ma OTJaMualTcA HabopoMm dep-
MeHTOB H Apyrux OenkoB. Hanpumep, ammunaza — ¢depMeHT, paclIenis-
OImu# KpaxMmalna, ofpasyeTcd Kak KJIETKAMH CHIIOHHBIX JKeje3, TaK U B
MOAMKEeNYAOYHOM JKeJie3de YesoBeKa, B KOTOPOM cuHTesupyerca u Oex-
KOBEI# ropMoH HHcyauH. Tonpko B apurponurax obpasyerca reMmorio-
OHH, TOJIBKO B KJETKaX TI'HIO(H3a CHHTE3HPYIOTCA OeJKH TOPMOHA poOC-
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Ta. Ho Bce aTH pasHble KJETKH NPOM3OILIH OT OJHON ONJIOJOTBOPEHHOM
AWIEKJeTKH B pesyJbTaTe MHOMKeCTBA JeJIeHUH, CJeAyIoIuX ONHO 3a Ipy-
rum. Ilepex KasKAbIM JeJ€HWEM B KJETKe IIPOMCXOAMUT Ipolecc yABOe-
pusa JIHK. CiexosaresibHO, BO BCeX KJIETKAxX Teja MMeeTCs ONMHAKOBBIN
nabop monexkyn JIHK — omHa ¥ Ta e reHermdyeckas HHGoOpMaAUHUA O
coCcTaBe M CTPYKType OesIKoB.

Ilouemy e KJeTKH, COAepIKaijue B CBOEM fAApe OJWHAKOBYIO TeHe-
THYECKYI0 HHGOPMAUUIO, NPOU3BOAAT pasnuuHbie Genxn? Jleso B TOM,
YyTO B PA3HBIX KJETKaX TpaHcKkpubmpyiorcs pasusie yuactku [JHE, T. e.
obpasyiorea pasubie uPHE, mo KOTOPBIM CHHTE3HPYIOTCA pasHble OelaKH.
Crnenmanuaanus KJIETKH OIpeJejseTcsd He BCEMHM HMEIOUIMMHCA IeHaMH,
a TOJILKO TeMH, C KOTOPbIX HMH(popManusa Oblaa OpouTeHa M pean30oBa-
Ha B Bune OenxoB. MTak, B KaMI0M KJIeTKe pealn3yeTcs He BCA, a TOJIb-
KO 4YacTh HMMeIoIeics reHerudyeckoi wuH(popmanum. Kpome Ttoro, gaxke
cnenuduyHble AJA JaHHON KiIeTKu Genxu He ofpasyioTcsi B Heil Bce Of-
HOBpeMeHHO. B pasHoe BpeMs B 34BHCHMOCTH OT HYXJ KJETKH B Hei
CHHTe3UpYIOTCA pasHele Oenkm. Mmeercs CHI0KHBIA MeXaHH3M, peryJH-
PYIOIINH «BKIOYEHHE» U «BHIKJIIOYeHUE» TeHOB Ha PA3HBIX 3Talax KH3-
HU KJEeTKH.

Peryisiuus TPaHCKPUIUIMH M TpaHcasuum y OGaxrepwit. Kax ocymie-
CTBJAAETCHA PEryJdallusi CHHTE3a OTAeJbHBIX OeJKOB, Mbl PacCMOTPUMM Ha
npuMepe OTHOCHTEJBHO MPOCTO YCTPOEHHOH OakrepwanbHO# Kierku. Ma-
BECTHO, 4YTO, NMOKA B IUTATEJBHYIO CpeAy, B KOTOpPOH :kuBeT Oakrepus,
He pobaBjeH caxap, B KJeTKe HeT (epMeHTOB, HeOOXOAMMBIX [JIA €ero
pacmenienus. Bakrepusi He Tparur osHepruio ATD Ha cuHTe3 6enxos,
HEeHY}KHBIX el B gaHHBIM MomeHT. OJHAKO 4Yepe3 HECKOJBKO CEKYH] IO-
cie gobaBieHHs caxapa B KJIeTKe CHHTE3HPYIOTCA Bce (DepMeHTHI, Imocje-
JOBATEJBHO IMPEBPALIAIOLINe ero B MPOAYKT, HEOOXOAMMBIN AJIf JKH3He-
pesitesbHOocTH Oaxkrepuit., Bmecro caxapa moskeT OBITH APYroe coeauHe-
HUe, IOABJEHHE KOTOPOTO B KIETKE <«BKJIOYAeT» CHHTe3 (epMeHTOoB,
paCIIeIUIAIOIMMX ero A0 KoHeuHoro npoaykra. CoeJuHeHHsA, KOTODHIE B
KJIeTKe MOABepraioTcs AeMCcTBHIO (pepMEHTOB, HasblBalOTCsa cybecmpamamil.

@epMeHTHI, YYACTBYIOIHEe B OXHOM IeNnH I[peBpamieHns cybcrpara B
KOHEUHBIN MPOAVKT, 3aKOAMPOBAHLEI B PACIOJIOMEHHBIX APYr 3a IpYyroMm
reHax OAHOro omnepoHa. MeKay 9THUMH TeHaMH, HAa3bIBAEMBIMU CMPYK-
mypHbimu (TaKk KaK OHU OIpeNeNdloT CTPYKTYPY (GepMeHTOB), M IPOMO-
TopoM — mnocazounoit miomankoit ans PHK-monumepassl ectb 0cobblit
yuacrox [JHK — onepamop. OH Taxk Has3bIBaeTcsd IMOTOMY, YTO HMEHHO
¢ Hero mHayuHaerca omnepauus — cuHre3 uPHK. C omepaTopom Bzaumo-
JelcTBYeT crenuaJbHbIi Oesiok — penpeccop. Iloka pempeccop «CHIHAT»
Ha omepaTrope, IIOJIAMepasa He MOMKET CABUHYTHCA ¢ MecTa M HayaTb CHH-
res uPHK (puc. 25).

Korga B KieTKy mnonagaer cyberpar A, AJA paclielyieHHs KOTOPOTI'o
HYKHBI (pepmeHTHl @-1, P-2, @-3, 3aKOAMPOBAHHBLIE B CTPYKTYPHBIX re-
HaxX omepoHa A, OAHA M3 MOJIEeKyJl cybcTpaTa CBA3LIBAETCA C pelpecco-
POM, MeINaKIUM CcYMThIBATE MHGOpManuio o6 artux ¢depmenrax. Pemnpec-
cop, CBA3AHHBIN MOJEeKyJoil cyberpaTa, TepsieT CIoco0HOCTH B3aMMoJeii-
CTBOBAThH C OIEPATOPOM, OTXOAMT OT HEro M OCBODOMKJAaeT AOpOry
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Puc. 25. Cxema peryasnuy TPAHCKPHUNIMH M TPAHCJAANMM V Oaxtepuil.
PHK-non — PHK-nonumepasa; Pl u P2 — passele 6eaku-pernpeccopst;
d1, P2, P3 — (pepMeHTHI

PHK-nonumepase. ITonumepasa cunresupyer mPHK, koropas obecneun-
BaeT Ha pubocoMax cHHTe3 (pepMeHTOB, paciiemasiommux cyberpar A. Kax
TOJILKO IOCHeAHAA MojJerkyla cyberpara A Oyzer mpeobpasoBaHa B KO-
HeYHBI TNPOAYKT, OCBOOOMIEHHBIN pernpeccop BO3BPATUTCA HA ONEPATOP
M 3aKpoeT NyTh Nojumepase. TPAHCKPUIIUMA M TPAHCAAIMSA IMIPEKpAama-
worea; MPHK n ¢epMeHTH, BHIIONHUB CBOM (DYHKIUM, DPACHIEIIAIOTCH
COOTBETCTBEHHO 0 HYKJEOTHUJOB M AMMHOKMCIOT.

Jpyroi#t omepoH, COAEpPKAIIUI TPYNIY I'€HOB, B KOTODPHIX 3aKOIH-
poBaHbBl (hepMeHTHI JJIA pacuieneHus cybcerpara B, ocraercsi 3aKpBITHIM
[0 MOCTYIJIEHUS B KJETKY MoJieKyn atoro cy6erpara (puc. 25). B psjge
cllyuaeB KOHEUHBle IPOAYKTHI OJHUX Ieneil NpeBpalleHuit MOTyT CJy-
KHUTH cyOGcTpaTaMu JJfA HOBBIX OHOXMMHUYECKUX KoHBelepos. He xamx-
Jbl ONEepOH HMeeT HECKOJIbKO CTPYKTYPHBIX T'€HOB, €CTh ONEpPOHBI, CO-
Jep:almue JUIIb ofuH reH. KoamuecTBO CTPYKTYPHBIX I'€HOB B ONEpOHE
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3aBHCHT OT CJIOKHOCTH OMOXHMHYECKHX IIpeBpallleHWH TOro HWJIM MHOrO
cyberpara.

Peryasiuus y BBICIIHX OPraHu3MoOB. PerynAnusa reHHOH aKTHBHOCTH
y BHICIIMX OPraHU3MOB HAMHOTO CJIOXKHee, deM y Oaxrepuit. ¥ aykapu-
OT HAPAAY C PeryJATOPHBIMH HPOLECCAMH, BAUAKINUMM HA (QYHKIMOHHU-
POBaHME OTAEJBHON KJETKH, CYIIECTBYIOT CUCTEMBI DEryIAlNHd OpraHua-
Ma Kak mesoro. ['opMoHBI 00pasyloTCsi B CHEUAJIH3HPOBAHHEIX KJIETKAaX
JKejle3 BHYTPEHHeEH CEeKpeIlMdM M C KPOBBIO PA3HOCATCA IO BCEMY Teay.
Ho peryaupyior omu mpomecchl cuHTesa PHK u Geskos guiis B Tak Ha-
3bIBAEMBIX K.Jaemiax-muuienax. [OpMOHBEI CBA3BIBAIOTCA ¢ Oeakxamu-peyen-
mopamu, PACHOJOMEHHBIMH B MeMOpaHaX TAKHUX KJIETOK, M BKJIOYaOT
CHUCTeMbl M3MEHEHMs CTPYKTYphl KJIeTouHbIX OenxoB. Te, B cBoio oue-
peib, MOIYT BJMATH Kak Ha cuHTe3 OenxoB Ha pubocomax, Tak H Ha
TPAHCKPUIILMIO OlpeAeNeHHbIX PeHOB. Haxaeiii ropMoH dYepes3 cHCTeMY
NOCPEJJHUKOB AKTHBUDPYeT CBOIO rpymnmy reHoB. Tak, Hanpumep, ajpeHa-
JIHH BKJIOYaeT CHHTe3 (epMEHTOB, DACHIEILIAIONIMX TIJIMKOTNeH MBIIIL J0
IIOK03bI, & APYrod ropMoOH — HMHCYJMUH BJHAeT Ha 00pasoBaHUE TIIMKO-
reHa M3 TIJIOKO3bl B IEYEHH.

B orauumMe OT NPOKAPHOT, YV KOTOPBIX IIpOIecChl TPAHCKPUIIUKA H
TPAHCJALMK He pPas3oblleHbl BO BPEMEHHM M B IIPOCTPAHCTBE, Yy BYKapHOT
cuates PHK mnpoucxoaur B AApe KJIeTKH, a cUHTe3 0eJIKOB — B IIMTO-
niasme, Obpasyomuecss B sjape uHbopmanuoHHeie PHK noaseprarporcsa
TAM LEJOMY DPSAAY H3MeHeHMH moj nelicTBHeM (DepMEHTOB M B KOMILIEK-
ce ¢ pas3Ju4YHbBIMH OeJIKaMH NPOXOAAT 4Yepes snepHyio obonoukry. PasHbie
uPHK TpaHcaupyloTcs B pasHoe BpeMs Iocjie uxX obpasoBaHuda. ITO 3a-
BHCHUT OT TOro, ¢ KakuMu OeJKAMH OHU CBA3AHBI B HuUTOomiIasMe. B or-
CyTCTBME TOPMOHAJBHOrO curxHasna Hexoropsie HPHK ocraiorcsa HeTpaHC-
JIMPOBAHHBLIMM JI0JITOE€ BpEMH.,

PasHooOpasue ¢opM ¥ GYHKIHUH KJETOK PasHbIX OPraHOB 3aBHCHUT OT
CJIOJKHOTO B3aMMOJENCTBHA PAa3JMYHBIX IeHOB MexxJy coboif M ¢ MHOro-
UHCJIeHHBIMM BeINEecTBAMM, MONAJAIIIMMK B KJIETKY H3BHe uiau obpasy-
jomumuca B Heidl. IlosHaHMe pPEryJsATOPHBIX MEXaHU3MOB TPAHCKPHUIIIUA
¥ TPaHCAADNM HeoGXOZWMO AJIA YIPABJIEHHUA NPOLECCAMU DeaJMsaluy re-
HeTHYecKOH uHpoOpManuu.

p 1. [Touemy KJIeTKH pas3HBIX TKaHell pasIMYalOTCA ¥ mo (opme M 1o

byaRIEAM?

® 2. Kax perynupyercs obpasosanme nPHK y Gaxrepuii?

® 3. Kakue resbl BXOAAT B OAWH OIEpoH?

® 4. KakoBa poab TOPMOHOB B DeryJAlMM TPAHCKPDHIIHMH M TPaHCIA-
OuH y 4ejoBeka?

§ 18. Bupycwn

Bupycel — 2T0 HexJeTouHble (opmbl kusHu. OHM ABIAKTCA 002U
zamubimu (00sA3aTEIBLHBIMM) BHYTPHUKJETOYHBLIMM IapasuraMu, T. €. BH-
pycsl MOryT (YHKIMOHMPOBATh, TOJBKO IONAB BHYTPbL OaKTepHaIbHOM
WM 3YKAPUOTHYECKOH KJETKH.
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JMHUTPHA HOCH®OBHY HBAHOBCKHH
(1863—1920) — oreuecTBeHHBINH ydeHniii. Or-
KPBIJI NPOXOAANIAH Uepe3d (uAbTp (B oTauume
or bakrepuit) Bosbyauresnn Gojesnn tabaxka (ra-
fauHoil Mo3amku). OTo OBIN NEPBEIH W3 ONH-
CAHHBIX BHPYCOB.

ITeprooTkpriBaTens BupycoB 1. WM. HMBanosckuit eme B 1892 r. BbI-
AIBUJI JIBA MX OCHOBHBIX CBOMCTBA — OHH CTOJb MAaJbl, YTO IPOXOLST
yepe3d (uaAbLTPBI, 3ajepKkuBaionue ODaKTepuum, M MX HEBO3MOMKHO, B OT-
JIUYHe OT KJEeTOK, BBIPAIIMBATH HA HCKYCCTBEHHBIX ITHTATEJNBHBIX Cpe-
pax. Bupycsr (ux paamepsr or 20 pzo 300 HM) yaanock VBHIETH JHUIIL C
MOMOIIBLIO 3JEeKTPOHHOro MuKpockoma B 30-x rogmax XX B.

ITo ocrpoymuomy onpenenenuio HoGemesckoro maypeara II. Menasa-

pa BHUDYCBI — «BTO ILIOXMe HOBOCTH B YIaxKoBKe u3 Genxka». B sHaum-
TeJbHOH CTENeHU 3TO JeHCTBUTENBHO TAK: Belb MONABIINE B KJIETKY BH-
PYCHBIE TE€Hbl — «IIOXHE HOBOCTH» — IPHBOAAT K HAPYILIEHHIO HOP-

MAaJIbHBIX IIpPOIECCOB B KJeTKe, B pAAe CiaydaeB K ee rubeau, a Takke
K 3abosreBaHHMIO Bcero opraHmaMa. Hegapom cBoe HasBaHHe BHDYCHI I10-
JIYY4UJIM OT JIATHHCKOTO CJIOBA «BHPYC» — s

Hn oanmH M3 M3BEeCTHBIX BHMPYCOB He CIIOCOOEH K CaMOCTOSATEIBHOMY
CyIIecTBOBAHUIO. JIMIIL NMONaB B KJIETKY, INeHETHYECKHH MATepUal BUPY-
ca BOCIPOHM3BOJUTCAH, Iepekaouyasd paboTy KIEeTOYHBIX OHOXHMHUYECKUX
KOHBeIepoB Ha IPOM3BOJACTBO BUPYCHBIX OelKOB: Kak ()epMeHTOB, Heobh-
XOAMMBIX [JIf PeIIMKAIMA BUPYCHOIO 2eHOMA — 6Ceil COBOKYNHOCMU
€20 2eHo8, Tak M OGenkoB 060JOYKM BHpyca. B KieTKe ke IIPOMCXOIUT
1 cbopka M3 HYKJIEHWHOBBIX KHUCJIOT M OEJNKOB MHOTOYMCIEHHBIX ITOTOM-
KOB OJHOIO IIONABIIEr0 B Hee BHUpyca.

OrpenbHBIE BUPYCHBIE YACTHIIBI — BUPUOHbL TIPEJCTABIAIOT cob0il cuM-
MeTpHYHBIE TeJa, COCTOAIINEe M3 IOBTOPHIOUIUXCA 3JJEMEHTOB. BHyTpH
Ka)XJ0ro BUPHOHA HAXOAWUTCA TeHETUUEeCKHI MaTepuas, NpejAcTaBIeHHbI
monexynamu JTHK unau PHK. Ecte Bupycel, cozep:kauipe ofHY MOJIEKY-
ay asyxnenoueunoit JTHK B kosnbuesoil wiam JuHeHHONH (dopme; BUPYCHI
¢ opHomenouedHoil kosbnesoit JTHK; onHouenodyeuHoi uiam JAByXIernodeu-
Hoit PHK; comep:xamme ase umeHTHUHBIEe ojHOIenoueuynsie PHE.

FeHeTHuyecKMil MaTepuall BUPyca OKPY:KeH kancudom — 6eaxkoBoii obo-
JIOUKOM, 3amuInamlleil ero Kak oOT [eHcTBUA HyKJeaz — (DepMeHTOB,
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paspymanoiXx HYKJIeHMHOBble KHCJIOTHI, TAK M OT BO3JeHCTBUS YJbTpAa-
duonerosoro usnyyenua. Kpome roro, kancupg obecrneuymBaer NpUKperLie-
HUe BHUpYyCa K IOBEPXHOCTH KJIETOUHOW MeMOpaHbl, TAK KaK COAEpPKHT
MOJIEKYJIbI, ¢ KOTOPBIMM B3aUMOJEHCTBYIOT PELenTophbl MeMOpaH KJeTKH.
Kancuabl cocToAT M3 MHOMOKPATHO NOBTOPEHHBIX MOJHIENTHAHBIX Lerei
OIHOTO WJIM HECKOJIBKHX THIOB 0eJIKOB.

BospmuHCTBO BUPDHOHOB HMeeT (hOPMY NAJOYEK MW MPABHJILHBIX MHO-
rOrpaHHHMKOB. ¥ BHDPUOHOB B (hopMe HaJOUYeK B IEHTPe HAXOAUTCHA CIIH-
pPalBbHO 3aKpy4YeHHasa HYKJeMHOBas Kucjgora. Kamewa cocrouT M3 uaeH-
TUYHBIX CyOBeAMHUI, OesKa, pacHOJOMKEHHBIX BJOJb MOJEKYJbl HYKJIeH-
HOBOM Kucsorel. Takoe cTpoeHHe wuMeeT OOJBIIMHCTBO BHUPYCOB,
nopaskalliuX pacTeHus, W HEKOTOpPble BHPYChl OakTepuil, Tak HasbIBae-
Mble Oakmepuogazu wan npocto ¢pazu. Tak, Hanpumep, HepBhIii U3 ONU-
CaHHBIX BUPYCOB, BUpyc TabauyHoii mozamku (BTM), copep:kuT crnupaib-
Hyio monekyny PHEK, sakmiouennyio B GesKOBBII Karcuji, COCTOAIHI U3
2130 MAeHTHUYHBIX NOJMIENTHUAHBIX cyObeawHun (puc. 26).

V¥ OGonbiei yacTH BHDPYCOB, BLI3BIBAIONIMX OOJIE3HH YeJOBEKA M IKHU-
BOTHBIX, KallCHJ IOYTH Bcerja uMeeT (hOpMy HMKOCas[pa — IMIPaBHJIbLHO-
ro ABajIIATHIPAHHMKA C ABEHANATHI0O BEepUIMHAMM W TIPAHAMH M3 paB-
HOCTOPOHHHUX TPEYTrOJBHHUKOB,

CymecTByioT BHPYCEl B ¢ OoJsiee CJOKHBIM cTpoeHueM. Hexoropeie da-
r'd, IOMHMO HMKOCasApHYECKOH TIOJIOBKH, COJeprKalleli reHeTHYecKHH Ma-
TepHaJ, HMelT IOJbIi IUIMHAPUYECKHH OTPOCTOK, OKPYKEHHBIH Yex-
JIOM B3 COKPATHTENbHBIX OEJIKOB M 3aKaHUMBAIOIIMICA ILJIOLIAAKOH ¢ IIe-
CThI0 KOPOTKMMH BBIPOCTAMM M IIECTHI0 AJMHHBIMH (uOpuIIaMu —
HuTAMHU (puc. 27). Takas ciaoKHAA KOHCTPYKIMS oObOecreuywBaeT BIphIC-
KHBaHUHE PeHeTHUYeCKOro MarepHajia BHYTPhb OAKTepMAJbHOM KJIETKH.

Muorue BHpYyChbl, IIOMUMO O€JKOBOrO Kamncuia, MMeEIOT elle W BHeII-
HI0I0 obosouky. Kpome BUpyCHBIX 0GEJKOB M TIHKONPOTEHHOB (6eaKoB,
CBABAHHBIX C YIVIEBOJAMHM), OHA COJAEPIKMUT elle M JUNNALI, I03aUMCTBO-

Pue. 26. Bupyc tabauHOil MO3amKu,

Cresa — aneKTPOHHO-MMKDOCKONHMUYecKas ¢ororpadusa, cnpaéa — Mojelb, Ha
KOTOpPOil TOKAa3aHa CNHPAJbHAA YKJIaJKa GENTKOBBIX CYOBeIHHHII BOKPYD MOJEKY-
s PHK
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BAHHBIE M3 IJIA3MAaTHYECKOU MeMOpaHBI KJIETKH XO-
aanHa. BuUpyc rpunma — mpumep CIHUpPaIbHOrO BH-
puoHa ¢ 00OJOYKON B BHUAE NPABHJILHOIO MHOro-
rpasHuKa. Ero reHoM cocTaBiaAOT BOCEMb pPasHBIX
(¢parmenTos ojHonenoueunoit PHEK.

IIlBe OAMHAKOBBLIE OJHOIEIOYEYHBIE MOJEKYJIBI
PHEK BryTpH 6esKOBOro KalcHja COAEp:KaT HeKo-
TOpEIe OHKOTeHHEIe (onyxoJjepojaHsle) Bupycel. OHHR
HMEIOT ellle ¥ BHENIHIKW 0D0JI0YKY, COCTOAMIYIO U3
JABOWHOrO JIMIMIHOTO CJOA IJIA3MATHUYECKOH MeM-
OpaHbl KJIETKH-XO03AMHA, a Takye OeJIKOB M IJH-
KONPOTEeMHOB BHPYCHOr0O NpoMCcXokjaeHus. Takroe
JKe CTPOeHMEe HMMeeT BHUPYC MMMyHoJedHuuTa 4ve-
moBeka (BWY), BrIBBIBAIOIIMNA CHHApPOM Ipuobpe-
Puc. 27. Cxemarnue- TeHHOro mMmyHHoro aebunura (CITHI).
ckoe uzobpazkenue dara M3 OHKOreHHBIX BUPYCOB TEpPBBIM ObIJI OTKDBIT

BHpYC capkoMil Payca, BBI3BIBAIOINHN 3JI0KAYeCT-
BeHHBIE ONyXOoJau y Kyp. Mayuenme mexanuaMa TpaHchOpMauUN KIETKH,
T. €. IpeBpalleHns M3 HOPMAJBHONW B pakoBylo, mpuseso B 1970 r. ame-
puxkaHckux yuensix I'. Temmua u J[. BanTumopa K OTKDBITHIO ABJIEHUSA
obpamuoit mpaxckpunyuu. Bupyc capkomel Payca copepuTr (depmeHT,
HABBIBAEMBIH 00pamHOl MPaHcKpunmasoii. ITorT (epMeHT OCYIIeCTBISET
cunated apyunenoueqynoi [THK, mcnonbsaya B KadecTBe MaTPHILBI OJHOIEIO-
yeunyo Bupycuyiw PHEK. Ob6pasosaBinasica monexyna JHK moxxer Berpo-
HThCH B XPOMOCOMY KJIETKH-X03fuHa. Tako# mpoiecc BCTpamBaHUA B XPO-
mocomuyo [IHK HaseiBator unmezpauyueii. Bupycubiii resom B (hopme HH-
rerpupoBannoi [JTHK, cuaTe3npoBaHHON 110 NPOHUKILEH B KJIETKY BUPYCHOM
PHEK ¢ nomouipio o6paTHON TPAHCKPHUIITA3blI, HASBIBAIOT nposupyconm. IIpo-
BHDPYC CTAHOBHMTCS YACThI0 I'eHETHYECKOTO MaTepuana KJEeTKH, pPeIvTHIH-
pyvercs Bmecre ¢ kiaerounoit ITHK u npm meneHunm mepejgaercsi AOYepHUM
KJeTKaM. B cKpbuITO# (opMe IMpoOBUPYyC MOKeT IpedbiBaTh OECKOHEYHO [0JI-
roe BpeMs, Mepexois OT pPOAUTeNied K MOTOMKAaM uYepe3 CIepMATO30HJ MIH
aiinexkneTrky. KaHneporeHHwle, T. e. NPUBOAAININE K paky, (akTophl, Ta-
KHe, KAaK PEeHTreHOBCKHe JIy4H, TabauyHbId AbIM, acbecToBasd IIbLIb, HEKO-
TOpBIe NPOAYKTHI mepepaboTky HedTH, OeH30J M ApP., MOIYT aKTHBHDO-
BATH NPOBHPYC B OTAENbHBIX Kjerkax. B Hux obpasyworca supycHsle PHE
1 OesKyM, NPOMCXOAUT B3JIOKAYECTBEHHAs TpaHchopManud.

PHEK-cogepxaiiue BHUPYCHI, SABIAKIINECH MNEePBOIPHUYNHOI 3JI0Ka4YecT-
BeHHOI TpaHcOPMAIMYN, HA3LIBAIOT OHKOTEHHBIMH pemposupycamu (oT
Jar. «perpo» — ofpaTHO, Ha3ajJ), IOTOMY 4YTO oOpaTHas TPAHCKPHUIIIMA
ABJAsAeTcA HeoOXOAMMEIM 3TAIIOM B HUX pasMHO:KeHMu. K perpoBupycam
orHocaT u Boabyautens CIIHMIIla. O BHeapseTcs B IeHTPAJbHBIE KJeT-
KM UMMYHHOH cucrembl T-1uM@OLMTEI, TAK KaK HA HX IIOBEPXHOCTH
eCcTh pelenTopbl, CIoCODHBIE CBA3LIBATHCA ¢ OeJKaMHM BHelnHel obosou-
kn BUY. UMmMyHHas cucTeMa 4eslOBeKa yTPaYMBaeT CBOM 3al[UTHBIE CBOM-
CTBA M OKA3LIBAGTCH HE B COCTOSAHHMM IIPOTHMBOCTOATH BO3OyaMTenaMm pas-
auuHbIX Gonesneit. BUY nepepaercss npu [OJOBOM KOHTAKTe, uyepe3 3a-
PaXKeHHYI0 KpOBb (COBMECTHOE MOJb30BAHUE 3ATrPASHEHHBIMH HIJIAMM IJA
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BBEJICHHS HADKOTHKOB, Iepe/iMBaAHME HEIPOBEPEHHOM KPOBH, CAyYAHHBII
KOHTAKT MEJUIUHCKHX pPabGOTHHUKOB C KDOBBIO GOJBHOrO), OT MATEpPH K
IJIOAY BO BpeMms OepeMEHHOCTH MJIM HOBOPOXKAeHHOMY npu poxax. Cpen-
HAA TPOAOJKHUTENBHOCTh JKM3HH HMH(PUIMPOBAHHOTO YeJIOBEKA COCTABJIA-
er 7T—10 uer.

ITpu mOopmanbHON TpaHCcKkpunuuu BupycHo# [IHK, urTerpMpoBaHHOM
B XPOMOCOMY KJIETKH, MOI'YT TPaHCKPUOMDOBATHLCH M DACIOJIOKEHHBIE pA-
AoM reHsl camoit kierku. ITocre ob6parHOit TpancKpunuum BupycHoit PHK
9TH reHbl MOTYT BCTPaMBATBCSA B XPOMOCOMBI APYroro OpraHM3Ma H OKa-
3BIBATBCA B HEOOBIYHOM /I HHUX OKDYKeHHH. TeM CaMbIM DeTPOBMPYCHI
MOI'YT HE TOJIbKO IPHBHOCHTL B OPraHM3MbI JOIMOJHHUTEJLHYIO I'eHeTHde-
CKYyI0 MH(pOpManuio, HO U M3MEHATh paboTy reHOB X03sAMHA. PeTpoBUpY-
Chl MOTYT I€PEHOCHTh reHbl MeXJYy KJIEeTKAMH OJAHOTO OPraHM3Ma, Mes-
Ay OpraHM3MaMH Kak OJHOro, TAK M pAa3HBIX BHU/J0B MM KJACCOB, KO-
rja mojioBas rubpuamnsanus uckiIodeHa. CerogHs BHPYCHl PACCMATPUBAIOT
HE TOJBKO Kak Bo30yauTeneit umaeKuUHOHHBIX 6osiesHeill, HO W Kak me-
PEHOCYMKOB TreHeTu4YecKod HHGMopmamum wMexay suzamu. Kpome Toro,
caM (axkT nomnajaHuA BUpyca B JKUBYIO KJETKY U IlepecTpauBaHUe ee
OMOXHMMHYECKMX KOHBeHepOB HA CO3JaHHEe BHUPYCHOIO IMOTOMCTBA €CIU H
He ybuBaeT KJeTKy, TO He NPOXOAUT AJsA Hee GeccieaHo. PaspeiBhI xpo-
MOCOM, H3MEHEHH:A B MOpPAJKEe DpACIOJOKEeHHs TI'eHOB, a4 TaKiKe H3MeHe-
HUA B CAMHX IeHAX OCTAlTCA B «IeHeTHYeCKON mnaMATH» KIEeTOK, Ioce-
IIeHHBIX He3BAHBLIMH IPHIIETbIaMHU.

® 1. Yem onpepenserca pasHoobpasue (opM BHPHOHOB?
® 2. Kakoe BiufiHMEe OKAa3bIBAIOT BHUPYCHl HA OPraHU3MBI, B KOTODPBIX
OHH NapasuTHPYIOT?

§ 19. I'ennana u KnemowHan uHdiCEHePUR

lennan waxkeHepusn. PasButne MOJNEKyJAPHOH OMOJOrMM B KOHIE
XX B. IPUBEJIO K PAAY OTKPBITHI, MMEIOIUX BasKHOe NPaKTHYECKOe 3HA-
yenue. K umMciy TakMxX HOCTHIKEHMI NPUHANJIEKHT CO3ZaHHE METOHOB
CHHTe3a M BbIJIeJIEHUs I'€HOB, MOJOKHUBIIMX HAYANO 2€HHOI UHNCEHepUU.

Mbl 3HaeM yike, YTO TeHbI IpeAcCTaBas0T coboit yuactkm IHK, xo-
TOpBIe KOAUDYIOT (hepMeHTEHI, GelKOBble rOPMOHKI, 3aI[MTHLIE, TPAHCIIOPT-
Hble U HHble Oenkum. MHorme ma aTHX OEJIKOB, CHHTE3UDYEMBIX B KJeT-
Kax Oakrepwil, >XMBOTHBIX HJIA PACTEHHH, NPEACTABIAIOT OGOJBLIIYIO
OPAKTHYECKYIO IIeHHOCTh AJIf MeAMIMHEI, CeJIbCKOro X03AMCTBa, ITPOMBIII-
JeHHocTd. OfHAKO uyalmie BCero OHM IPOM3BOAATCA KJETKAMHM B MAaJIbIX
KOJINYecTBaX, M I0ITOMY IIMPOKOE HCHOJL30BAHME WX 3aTPYAHEHO WJIH
HeBo3MOxHO. Tak, Ba)kHOe 3HAYEHHE JJIS MEAMULMHLI MMEeT IPOM3BOACT-
B0 Oenxosoro ropmoHa pocra. OH BeipabaTeiBaeTcs rUNO(MU3OM M KOH-
TPOJIMPYET POCT 4YeJ0BeYeCKOIo Tesa, €ro HeJOCTATOK IIPUBOAMT K Kap-
JIMKOBOCTH. BBejeHue aroro ropMoHa [eTAM, CTPafalOIIUM KapJIHKOBO-
CThI0, ofecmedMBAaeT UM HOPMAJbLHOE Da3BHTHE.

Eciu 6bl MBI HAyYMJIMCh BBOJAUTHL B KJETKHM DACTEHHIl HOBBIE T'€HBI,
KOAMDYIOIIMe TOJHOIEeHHbIe GeJKH, TO TAKHe PACTeHHS He OTJIMYAIUCH
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6Bl MO MNHINEBO NEHHOCTH OT IPOAYKTOB MXHBOTHOIO NPOMCXOMKIEHHUHA.
HepocTaTok KUBOTHBEIX MNPOAYKTOB (MOJIOKA, AWI, M#Aca, PBIOBI), KOTO-
pBle cozep:KaT Bce HeoOXOAMMBbIE AMHHOKMCIOTHI, HCHBITHEIBaeT Oosee mo-
JIOBUHEI HaCeJleHHd SeMJIH.

B kierkax HeKOTOpbIX OakTepmii ectb O€JKH, KOTOpPHIe CIOCOOHBI C
BBICOKON 3((eKTUBHOCTBI0 IpeBpamiaTh cBeTOBYIO aHepruo ConHna B
AJEeKTPHUUECKYI0 sHepruio. Heam 6B MBI MOIJIH HOPOM3BOAUTHL Takue Oei-
KN B OOJBIIMX KOJHYECTBAX, TO HA MX OCHOBE MOXKHO ObLIO OBI CO314aTh
NPOMBIIIJIEHHEIE YCTAHOBKH JJISA TOJYYEeHUA [JelIeBOil 3JIeKTPO3HEPTHH.
O9TH ¥ MHOTHe Jpyrue 3aJaud II03BOJIAET peIllaTh IeHHAS HWHIKeHepusd.

CeroiHa HMB3BECTHO HECKOJLKO CIOCODOB IOJNYyYeHMS I'€HOB, KOAMPYIO-
mux Heobxoaumeie Genku. Tak, pazpaboTaHbl MeTOAbl XMMHUYECKOIO CHH-
tesa monerysa JIHK ¢ sagaHHOl mocienoBaTenbHOCTBIO HYKJIEOTHIOB. Bo-
Jiee TOro, y»e CHHTe3HpPOBAH TAKHUM CIOCO00M p#AJ IeHOB, KOAMPYIOI[HX
GeIKOBEIE TOPMOHBI M UHMep@eporb. — OeIKHM, 3alIAIAONINEe YeJOoBeKa
M JKHBOTHBIX OT BHDYCOB.

Haxonen, HeobxoguMble I'eHbl MOMKHO He CHHTE3HPOBATH, & BBIAEIATH
rOTOBEIMH M3 MHOJKeCTBa reHoB. PaspaboraHa crenuajibHas TeXHMKa Bbl-
JeNeHAs OAWHOYHBLIX HYKHBEIX reHOB M3 Bceil maccel JTHK, rpe ux ume-
eTCH HECKOJIBKO [AeCATKOB ThICHY.

CuHTEe3MPOBAHHBIN MM BLIJEJIEHHBII I'eH MOMKHO BCTPOMThL B CAMOKO-
nupywmyoca JTHK 6Gakrepuodara u BBecTH B OaKTepHaNbHYIO KIIETKY.
Takpue OakTepuy HAUYMHAIOT CHHTE3HPOBATH YEJOBEYECKHMH MM KHBOT-
HBIl TOPMOH, HY)XHBIM (epmenT uiau uHTepdhepon. Itum crnocodboMm B Hak-
TEPUI0 MOKHO BBECTH IIPOrpaMMy CHHTe3a J0oro Geska denoBeKa, KH-
BOTHOI'O MJIM pPACTEeHHH.

Hy:xHEBIHl reH YeaoBeKa MM APYroro OpraHM3Ma MOMKHO BBeCcTH B Dak-
Tepuio, He Beipesas ero u3 JIHK. Ha pucynke 28 nokasaHa ojgHa u3
CcXeM MOoJyYeHHs IeHa nyreM oOpaTHON TPAHCKPUIIIUM, BCTPAHBAHUSA €ro
B 0aKTepHANBHYI ILIA3MHAY M HapaboTku OakTepueil «uy:xkoro» Oeika.
Ha nepsom artane us kjetok Beigensiitor nPHK, cumranuyio ¢ BeIOpaHHOrO
resa. 3areM Ha He#l, KaK Ha MATpHIE, CHHTE3UPYIOT HUThH KOMILJIEeMeH-
rapaoi el [JTHK (xIHK). 9to ocymiecTsasiior ¢ nomoiisio gepMmeHTa o6-
pamHuoil. mpaHckpunmassl, HyJawllelica AJid Havajla CHHTe3a B HCKYC-
CTBEHHOH 3aTpaBKke — KoporkoMm (parmente [IHK, kommniaemeHTapHOM
marpune. Ilonyuaerca rubpunnas JHK-PHE-monexkyna. Ilocne ypanenus
PHK uz sroit monexkyabl Ha ocraBuieica ojHouenodeuHoit JTHK ocymre-
CTBAAKOT CHHTE3 BTOPOW HuTH. B peayiabrare BO3HUKAET IOJHOIEHHAA
monekyna JITHK. HUcenonwssays crnenmuanbHble (pepMeHTHI, ee BCTPaMBaiOT B
OaKTEePHAJTBHYIO NAG3MUdy — KOJBIEBYHD BHEXPOMOCOMHYIO MOJIEKYIY
JIHK, BBINOJNHAKIIYI0 POJb IEPEeHOCUYMKa HYMKHOro resfa. Taxoil pexom-
OMHAHTHOI, T. €. cofepiKameil YyKepoJHYKH WH(GOPMAIWIO, ILIa3MHI0M
«3apakaioT» OaKkTepHaNbHYIO KJeTKy. B Hell miazmupaa pensuuupyercs,
M TEPEeHEeCeHHBIM TIeH APYyroro MHUKPOOPraHM3Ma, YeJIOBeKa, XHUBOTHOIO
WIM pacTeHus HauumHAaeT paborarsb. B 0akTepHanlbHOH KJETKe HAKAILIH-
BaeTcA HeoOXOoAMMEIH OesIOK, ocTaeTcda JIMIIL BBIAEJAHUTH €ro U3 OakTepH-
anpHOM Maccel. Takux OGaxkTepuili pasMHOKAIOT B IIPOMBIILIEHHBIX Mac-
mrabax #W MoJydanT HeoOXoauMbii Oesoxk B OoabIIMX KoaudecTBax. Bee
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Pue. 28. Cxema mojsyueHus resa tpebyemoro Genka
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9TH TEeXHOJIOrHYeCKHe IIPHeMbl OCHOBaHBI HA ycCIeXaX B [O3HAHWM (DU3M-
KO-XMMHYECKHX OCHOB JKHU3HH. PellleHHWe NpaKTHUYeCKHMX 3agad C IIOMO-
LIbI0 ONHCAHHBIX METOJAOB MOJIEKYJIAPHOH OMOJIOrMM ¥ TeHeTHMKH H CO-
CTABJIAET CYIIHOCTH I'eHHOU WHYKeHepHH.

Knerounana umxenepus. Buorexmosorua. K rennoi HHIKEeHEepPHH IIpH-
MBIK8eT KJemoYHaa UHNCeHepus, OCHOBAHHASA HA ycClIexax KJEeTOUHOI
Guosnoruu. YueHble Hay4YHJUCH COEAUHATH KJIETKH DA3HBIX BHIOB pAacTe-
HuM, o0beuHAA MX reHeTWdyeckme mporpaMmmel. Taxue KiaeTKH npuobpe-
TAIOT HOBBIE CBOMCTBA, CTAHOBATCA IPOM3BOAMTENAMH LEHHBIX JeKapcT-
BEHHBIX MJIM IHMIIEBLIX BeIlecTB, BUTAMHMHOB. M3 Takmx rubpHIHBIX Kie-
TOK MOXKHO BBIDAIIMBATEL IleJIble PACTEHHUA C HOBBIMM CBolicTBAMHU,
00beAMHAIOMMMH NPU3HAKK DACTeHHH DASHBIX BHJOB, KOTODHIE OBGBIYHO
He CKpemuBaloTca MexJy coboif. B sapomsllld KJIeTOK KMBOTHBIX HAa-
YYHUJIHACHh BBOAWTEL HOBBIE T€HBI M ITOJIYYATh »KUBOTHBEIX C HOBBIMHM HACJe-
AVeMBEIMH CBOMCTBaMH,

He 3a ropamm wucnpapjeHue HacIe[CTBEHHON IPOrPAMMEI, NOJYYeH-
HOMi pebeHKOM OT pojguTeseil, B TOM cjydae, eCAM OHA CONEPIKUT <«MC-
nopueHHBIE» TeHbl. CTaHeT BO3MOXKHBIM BBEJleHHE B 3apOABII HA paH-
HUX 2Tamax ero pasBUTHA HODMAJIBHBEIX I'€HOB M TeM caMbIM u3baBieHue
J0filed OT cTpaZaHWil, BEI3BIBAEMBIX T'eHETHUYECKHMMH O0Je3HAMH.

YenoseuecTBO BCTYNHJIO B HOBYIO SIIOXY KOHCTPYMPOBAHHMA TeHETHYe-
CKMX IIpDOrpamMM, ¥ Ha 9TOH OCHOBe CO3Jal0TCA HOBHIE (DOPMBI MHKPOOD-
TaHM3MOB, DAaCTeHUH, KMBOTHEIX. B TexHWMKe HAUWHAETCSA NIMPOKOE WC-
[0JIb30BaHWEe (DHU3UKO-XMMUYECKMX NPHHOMIOB paboThl KUBOM KJETKH,
ee PHEePreTHYeCKMX YCTPOMCTB [JIsA peIIeHHs NPAKTUUECKMX 3aJa4 U COo-
3JlaHusA NPOMBIIIJIEHHBIX TeXHOJIOrui. BOBHMKIIO mepcneKTUMBHOe HAmpas-
JeHne B OMOJIOrMM — OUOMeXHOL02UA.

® 1. Kakne 3ajaumM CTOAT mIepej KJETOYHON M TeHHON WHKeHepueii?

® 2. KaxkoBa MIOC/Ie/J0BATEJILHOCTh BTANOB TMOJYYEHHA DPEeKOMOMHAHTHOM
NaIasMuIBI?

» 3. KakoBel nepcneKTHBEl TeHHONW M KJETOUHOH WHKeHepHu?



EE=x PASMHOXEHUME U PA3SBUTUE
OPrAHU3MOB

I'naéa V. PASMHOKEHHE OPI'AHHU3MOB

Kamayio cexyHay Ha 3emue rubuer or crapoctu, GosesHeit m Xwuil-
HUKOB ACTPOHOMHYECKOe KOJHMYeCTBO JKMBBIX CYINECTB, M TOJAbKO Giaro-
Japs PasMHOKEHHIO, 3TOMY YHHUBEDCAJIBHOMY CBOHCTBY OPraHM3MOB, KU3Hb
Ha 3eMJjie He IIpeKpalaercs.

MosKeT NOKas3aThCd, UTO NPOLECChl PASMHOMKEHHMA Y KHUBBIX CYILNECTB
OueHb pas3HOOOpasHbI, OJHAKO BCe HMX MOYKHO CBeCTH K IBYM Gopmam:
6ecrnoJoMy M TNOJOBOMY. Y HEKOTOPBIX OPraHM3MOB BCTPEYAIOTCA pa3HbIe
dopmbl pasmHOoKeHusi. HanpuMep, MHOTMe DACTeHMS MOTYT PASMHOMKATH-
cA YepeHKaM¥, OTBOAKaMH, KJAyOHaMH (6ecrosioe pasMHOMKeHHEe) W ceme-
HaMHu (IoJioBOE).

IIpy mOJIOBOM pPA3MHOMKEHUM Ka)KAblif OpraHuW3M pasBUBaeTca M3 0J-
HOH KJIeTKHM, 00pasymoolleics OT CAUAHUA JBYX IOJOBBIX KJETOK — MY¥K-
CKOM M JKEHCKOIl.

B ocHOBe pasMHOMKEHUS W MHAMBHAYAJBHOTO PAa3BUTHA OpraHuMaMa Je-
JKUT IPOILEece AeJNeHUSA KJIEeTOK.

§ 20. Jenenue wnemxu. Mumos

Croco6HOCTh K Jie/IeHHI0 — BaskHelllee CBOMCTBO KJeTOK. Bes nese-
HUS HEBO3MOJKHO TpeACTAaBUThL cebe yBeJIWUYeHHe 4YHCJIa OJAHOKJIETOUYHBIX
CYIIECTB, Pa3BUTHE CJIOYKHOTO MHOTOKJETOYHOrO OpraHu3Ma 13 OXHOM
OIIJIONIOTBOPEHHON SUIEKJIeTKH, BO30OHOBJIEHHME KJETOK, TKaHed H paxe
OpPraHoOB, YTPAUEHHBLIX B MPOIECCe KHU3HeAeATelbHOCTH OPraHH3Ma.

IleneHne KJIETOK ocyliecTBiasercs moaramHo. Ha kakaom arane jaese-
HHUA NPOMCXOAAT onpejeseHHbIe npoieccbl. OHM NPUBOAAT K YABOSHUIO
regernueckoro marepuana (cunresy [JHK) u ero pacnpenenenuio mMemxjay
JouepHUMHM KJeTkKaMmu. llepuojg XM3HM KJETKH OT OJHOTO [eJIeHUud [0
CJEeAVIOIMIETr0 HA3BIBAIOT KJAEMOYHbLM UUKIOM.

IloaroroBka K JeJeHHI0. JYKAPDMOTHYECKHEe OPraHM3Mbl, COCTOAIIHE
M3 KJIeTOK, MMEIOIIHUX fA[pa, HAUMHAKIT IMOJATOTOBKY K JeJIeHHIO Ha oIpe-
JIeJIEHHOM 9Talle KJEeTOYHOro IHUKJIA, B uHmepgaase.

WmeHHo B mepmoj uHTepdassl B KJETKe NPOMCXOAUT npomecc Omo-
cuHTe3a Oesika, yABAMBAIOTCA XPOMOCOMbI. Baonb MCXOJHOH XPOMOCOMBI
U3 MMEINIUXCA B KJIEeTKe XMMHYECKHMX COeJUHEeHUH CHHTe3upyercd ee
TouHada Komu#A, yasausaercs moJsexyina JITHK. Yasoennas xpomocoma co-
CTOMT M3 JIBYX INOJOBUHOK — xpomamud. Kaxpasa M3 XpoMaTH[ comep-
wur oxHy mosexkyay JTHE.

WHaTepdaza B KIeTKaxX pacTeHM! M KUBOTHBIX B CpPeJHEM IIPOJOJIKa-
erca 10—20 u. 3arem Hacrynaer npolecc [AejIeHHMA KJIETKM — MUMO3.
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XOo4 MUTO3A

®A3bI

MPOLIECCbI

NPO®A3A

XpOMOCOMbI CNUPanu3ytoTes, B peaynsTare
Yero cTaHoBATCA BUgMMbIMKU. Kaxxaas
XpOMOCOMa COCTOMUT U3 ABYX XpOMaTua.
flnepHan 060no4Ka U AAPLILLKO
paspyLwiatotcs. B Knetkax XMBOTHbIX
LleHTPUONK pacxofdsTcs K nonocam

KNEeTKU.

XpOMOCOMbI pacronararoTcsi o 3KBaTopy
KNeTku, 06pasyeTcs AByXNOMCHOe
BEPETEHO AeneHus.

LleHTpomepbl aenatcs, u xpomaruasbl
(no4YepHUE XPOMOCOMbI) PacXoaaTes C
NMOMOLLIbIO HUTEN BepeTeHa AeneHns K
noncam KneTku.

TEJIO®A3A

.g® ®

WcuesaeT BepeTteHo aenexus. Bokpyr
pasoweawmnxcs XxpoMocom 06pasyroTcs
HOBble saepHble o6oro4kn. O6paaytoTcs
[Be JoYepHUe KNeTKu.




Bo Bpems MHTO3a KJeTKa NPOXOAHMT PAJ IIOCIeJ0BATeNbHBIX (a3, B
pesyJibTaTe KOTOPBLIX Kaj)kJas MOYepHASA KJEeTKa MoJydyaeT TaKol ke Ha-
60p XpoMoOcoM, Kakoi ObIT B MaTePHHCKON KJeTKe.

®asnl muTo3a. PasnuualoT cileiyioliue 4yeTslpe (hassl MuUTO3a: mpoda-
3a, Mmeradasa, anadasa u rTenodasa. Ha pucysxke 29 cxemaTH4ecKm mo-
KasaH XoX MHTO3a. B npogase xopoiuio BHAHBI LeHTpHOIM — obpasoBa-
HUS, HAXOAAIIMECHA B KJIETOYHOM LEHTpe M MIpailue pojib B PACXOMIe-
HUM 10YEPHUX XPOMOCOM KMUBOTHBIX. (HanmoMHMUM, YTO TONBKO Y HEKOTOPBIX
pacTeHui# ecTh LEHTPMOJM B KJETOYHOM IeHTPe, KOTOPEIIl OpraHuayer
pacxoaeHue xpomocoMm.) MbI Ke paccMOTPUM MHTO3 HA IIPUMEpe KHU-
BOTHOH KJIETKM, IOCKOJIBKY IPHUCYTCTBUE IEHTPUOJMU AesaeT Ipolecc pac-
XOJeHUsa XpomocoMm Gosiee HarasgHbeIM. [[eHTpHONM yABAWBAIOTCA U pac-
XOAATCA K pAasHRIM noiwoocaM KiaeTku. OT LeHTpHoJed IpPOTATMBAIOTCA
MHUKpPOTpYOOuKM, 00pasyiolliue HUTH 8epemeHnHa OeleHUs, KOTOpPoOe pery-
JUPYeT PACXOKAEHHEe XPOMOCOM K IOJIOCaM Jelsineiics KJIETKH.

B xonue npodassl axepHas oboJoYKa pacrnajgaeTcs, AAPHIIIKO IOCTe-
MMeHHO MCcYesaeT, XPOMOCOMBI CIIMPAIM3YIOTCA ¥ B Pe3yJbTaTe 3TOro ykKo-
pauMBalOTCH ¥ YTOJIIAIOTCH, M HX YXKe MOKHO HabaogaTe B CBETOBOIl
MuKpockon. Eme jgydumie oHM BHAHBI HA clegyiomeif cragud MHTO3a —
memadpasze.

B mMeradase XpoOMOCOMBI PACIOJATAIOTCA B 3KBATOPHMAJIBHOM IIJIOCKO-
¢t KjeTkd. IIpm B8TOM XOpoIIO BHAHO, YTO KayJasds XPOMOCOMa, COCTO-
Aas M3 ABYX XPOMAaTHJ, UMeeT IepeTsyKKY — uenmpomepy. XpoMoco-
MBI CBOMMHM I€HTPOMEpPaMH NPHUKPENIAITCA K HUTAM BepeTeHa esleHHd.
[Tocne meneHus LEHTPOMEDPBI KajJasd XPOMATHAA CTAHOBHTCH CAMOCTOS-
TeJBHOH Jo4YepHell XpOMOCOMOM.

3aTeM HacTymaeT cJeAylINad CTaAUA MHTO3a — daHagas3a, BO BpeMdA
KOTOpO# JoYepHHEe XPOMOCOMBI (XpoMaTHAbl OJHON XPOMOCOMEI) pacxo-
OATCA K PA3HBIM IOJIOCAM KJIETKH.

Cneayiouas crajus JeJeHus KJIeTKH — meaogasa. OHa HaYMHAETCH
nocje TOro, Kak [JOYepHUe XPOMOCOMBI, COCTOSIIIIME M3 OJHON XpoMaTu-
JBI, AOCTHIJM TOJIOCOB KieTku. Ha aToit crazmm Xpomocombl BHOBL Je-
CIIUPATIM3YIOTCH M NpuobperaoT TAKOMW Ke BHJ, KAKOM OHHM HMeIH 10
HAYAJA JEeJeHUs KJIeTKH B wHTepdase (LIUHHBIE TOHKHEe HHUTH). Bokpyr
HHUX BOBHHKaeT sjepHad o0ojouka, a B Aape dopmupyercs SAAPHIINIKO, B
KOTOPOM CHHTe3upyloTca pubocombl. B mnponecce jgeneHusA IIMTONIA3MBI
Bce opraHoujbl (MUTOXOHADHUM, KoMILiekc Iombmsku, pubocoMbl M Ap.)
pacnpeieIATCA MeXAY AOYePHHMH KIeTKaMu 0ojiee MM MeHee pPaBHO-
MEepHO.

Takum oOpaszoM, B peayjbTaTe MHTO03a M3 OJHOI KJETKH MIOJIYy4aroT-
cA Be, Ka)Jas M3 KOTOPBIX HMMeeT XapaKTepHoe JUIA JaHHOrO BUJAA Op-
raHusMa 4YuciIo u (OpMy XpPOMOCOM, & CJEJOBATENbHO, I[IOCTOSAHHOE KO-
muuectBo JIHK.

Becws nponece murosa sanumaer B cpeaHem 1—2 u. IIpoposskuresnb-
HOCTH ero HEeCKOJIbKO PA3JIHUYHA AJs PA3HBIX BHIOB KJETOK. 3aBUCHT OHA

o Puc. 29. Cxema muTO3a
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TAKMKEe M OT YCIOBHH BHeIIHeH cpelbl (TeMIEPATYDbI, CBETOBOI'O PEeMH-
Ma M IPYrux [DoKasaTrenei).

. Buosnornueckoe 3HaueHHMe MHUTO3a 3AKJIOYAETCA B TOM, 4TO OH obec-
IMeuynBaeT IOCTOAHCTBO YHCJAa XPOMOCOM BO BCeX KJIETKaX OpraHuama.
B mpomecce murTosa npoucxoauT pacupezernenue IIHK xpomocom wmare-
PHHCKOH KJETKH CTPOTO IOPOBHY MEXXJAY BOSHHMKAKIIMUMH U3 Hee [BYyMSA
JOYEPHUMM KJeTkaMu. B pesysbrare MHTO3a BCe JOYepPHHE KJETKH IIO-
JIy4alT OZHY M TY K€ TeHeTHYecKyl HH(OpMAaIMIO.

. Kakne naMeHeHMA B KJeTKe IpeALIECTBYIOT [eJIeHHI0?

. Korga o6pasyercsi BepereHo aenenus? Kakosa ero posn?

. OxapaxTepuayiiTe (Gasbl MHTO3a M KPATKO PACCKAMKUTE, KaK NpO-
HCXOJNT HTOT IpoIece.

. Yro rakoe xpomarunza? Korga oHa cTaHOBHTCH XpOMOCOMO#H?

. Uro rakoe mnenrpomepa? Kakyio poJs OHa BLINOJHAET NPU MH-
TO3e?

. B yem sakiawouaerca GuosormYecKoe 3HaUYeHHe MHUTO3a?
BenomeuTe M3 Kypca OGOTAHHMKH, 300JOTHH, AHATOMHMH, (GH3UOI0-
MM M THTUeHBl 4YeJOBEKa, KAK NPOMCXOAHT DABMHOXKEHHe B Opra-
HHYECKOM MHpe.

(=2} [S10-N Qo b =

e

§ 21. Becnonoe u nonoeoe pazmuoxncenue

Becnonoe pasamuoxenne. PasMHOMKeHHe, KOTOpPOe OCyLIeCTBasAeTcH Ge3
II0JIOBOTO IIpolecca IIyTeM OTAeJeHUs OT MATEePHHCKOTO OpraHu3Ma Ojl-
HOM MJIM HECKOJBKMX KJIETOK, HAa3bIBalOT Oecnoabim. B Gecmosom paa-
MHOKEHHMH YHACTBYeT TOJbKO OJHA POAUTEeNbcKas 0co6b. [IOCKOJBKY KJeT-
KM (MM B cJydae NPOCTEMINMX OAHA KJeTKa), U3 KOTOPBLIX pAasBUBAET-
cA J0YepHUI OpraHu3M, AeJATCA MUTO30M, TO AOYEPHUU OPraHU3M CXOAEH
10 HACJIEACTBEHHBIM IIPU3HAKAM C MATEPHHCKON ocobbio.

B npupoje BcTpewaeTcs HECKOJABKO BHMAOB 0eCIOJIOTO DA3MHOMKEHUS,
Y ONHOKJETOYHBIX KMBOTHBIX M pacTeHuil (ameOnl, WH(DY3OPUM, HEKOTO-
Phle BOZOPOCJIHM) AAPO BHAYAJIE NEJUTCA MHUTO30M HAABOE, 3aTeM pOAM-
TenbCKadA 0co0b IyTeM IIepeTsidKKM JeJUTCHA Ha [ABe OIWHAKOBEIE YACTH,
KasKJas U3 KOoTophIXx obpasyer mnouepHuMit opraHmaM. Takoe pasMHO:KeHHe
Ha3bIBaeTCA npocmuim Oeneruem. JlouepHHE KJETKM HHYEM He OTJAMYA-
I0TCA OT pojuTenei, moaydas TOT e HaGop XpoMocoM.

Y MmHOrmx pacTeHuMit (BOZOPOCJIM, MXH, MAmOPOTHUKH), rpuboB u He-
KOTOPBIX OMHOKJIETOYHBIX JKMBOTHBIX HA OIpeJe/JeHHONH CTAIMM >KH3HEH-
HOro nuKJa ofpasyioTca cnopsl. 9TO ClenualbHbIe KJIeTKH, HaCTO 3allu-
LleHHble IJIOTHRIMM 0G0JIOYKAMM, OXPAHAIINMA UX B HeGJIaronpuaTHBIX
YCIOBUAX CcpeAbl (XoJio#, BEICEIXaHHWe, neperpes). Cnopoolpasosarnue —
OJMH M3 MexaHMaMmMoB, obecmeumBalomux OGecrmosoe pasmHoO:KeHue. Ilpu
BOBHUKHOBEHUM OJAronpuATHBIX YCJIOBHMII cpegbl 000J0YKa CIOpPHI pac-
KpBIBAETCH, KJETKA MHOINOKPATHO JEJMTCA MHUTO30M M JaeT HAYaJo HO-
BOMY OpraHHU3MYy.

YV BBICIIMX pACTEHHMI IIMPOKO PasBUTO 6€2eMamuéHoe PA3MHONEHUE.
B peaysbraTe TAKOro pasMHOMKEHHSA HOBHIM oprasuaM obpasyeTcs M3 rpyn-
Ibl KJIETOK MATEePHHCKOIO PACTEeHHA, II0ATOMY AouepHHe ocobu, obpaso-
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BaBIIMECH B Pe3yJbTATE BEreTATUBHOIO PASMHOXKEHWs, 00JaJaioT HAacjej-
CTBEeHHBIMHM NpPHU3HAKAMM MATEPHHCKOTO OpPraHMaMa.

Y HeKoTOphIX rpubOB M XUBOTHBIX, HANPHUMED I'MAD, V POAUTEIHLCKON
ocobu BeiflesIgeTcA HeOOJBIIOW yyacTOK Tesia, M3 KOTOPOro BIOCJEACTBHHU
pasBUBaeTCA HOBBIH opraHuam. Takoil crmocof® Oecrnosioro pasMHOMKEHUS
Ha3BIBAIOT nourxosanuem. Ilouka MOKeT OTAETHTHCA OT POAUTEIBLCKOU 0CO-
oM, ¥ TOrJa HOBLII OPraHM3M CTAHOBMTCH CAMOCTOATENLHBIM.

Taxkum obpasom, B pesyibrare 6ecroyioro pasMHOMKEHUSA BOCIIPOM3BO-
guTcA GONBIIOe KOJMYECTBO TeHETHUECKH MJIEHTUUYHBIX opranusmos. Ilo
HACJIEJCTBEHHBIM 3aJaTKAM OHM MPAKTHYECKH MOJHOCTBI) KOIUPYIOT PO-
JAUTENbCKHUI OpPraHu3M.

ITonoBoe pasmHokenue. B I110JI0BOM pA3MHOMEHUM IIPUHAMAKIOT y4a-
CcTHe, KaK NpPaBWJIO, JBe POAUTENLCKHe oco0M, KasklIad M3 KOTOPBIX yd4a-
cryer B o0pasoBaHMM HOBOI'O OpPraHmaMma, BHOCH JIMINL OAHY IIOJIOBYIO
KJeTRY — 2amemy (ANIEKJIETKY WJM CIepPMATO30M), MMEIOIIYIO BABOE
MEeHbIIIee YHCJI0 XPOMOCOM, Y€M HeloJIOBble, T. €. COMaTHYecKHue, KJeT-
KU poauTeneil, B pesynabraTe ciugHUA ramMer o0pasyeTcA ONJIOAOTBOPEH-
Hafg AHIEKJeTKa — 3u2oma, Hecyllas HacleJACTBEHHBIe 3aJaTKH oboux
poaureneit, Gaarogapsi YeMmy y IIOTOMKOB BO3HMKAIOT HOBble KOMOMHALIMH
TeHOB, He CBOMCTBEHHbIEe POAMUTENbCKUM oco0AM. B arom sakiaouyaercs
MPEeUMYIIeCTBO IOJOBOIO PA3MHOMEHHUA HaJ OecIIosbiM.

Husmme MHOrOKJETOYHBLIE OPraHM3MBI HAPAAY ¢ OecHosbIM pasMHO-
JKeHHEeM MOI'YT TaKKe DPASMHOMKATBCA M IMOJOBBIM IIyTeM. ¥ HHUTYATBIX
BOZOpOC/Ie OJHA M3 KJIETOK IIpeTepleBaeT HECKOJbKO JAeJeHui, B pe-
ayJabraTe 4ero o0pasyoTca MajieHbKHe IIOJBHIKHBIE zaMemb. OJMHAKOBO-
ro pasMepa C YMEHBIIEHHBIM BJBOe 4YHCJIOM XpomocoM. ['amersl 3aTem
TONapHO cJauBapTcd ¥ 00pasyioT OAHY KJETKY, & U3 Hee BIOCJEeACTBHH
pasBUBaOTCA HOBble 0cobOu. ¥V Gojsiee BBLICOKOOPraHM30BAHHEIX pacTeHHUMN
M KMBOTHBIX IIOJIOBBIE KJIETKM He OJMHAKOBBI IO BeauuuHe. OnHM ra-
MeThl GOoraTnl 3aIACHBIMM ITHMTATENBHLIMHM BEIIECTBAMH M HENOABMIKHBI —
Allyexaemxu; Ipyrue, MajleHbKUe, MOABMXKHEI — cnepmamosoudetl.

lamers! 06pas3yoTc B CHENUATU3MPOBAHHBIX OPraHAX — NOJ0BbLY JHe-
Je3ax. ¥ BEICIIMX »XMBOTHBIX KEHCKHME ramers! (sifinexjerkn) obpasyor-
Cf B AUMHUKAX, MY»KCKHe (CIepMAaTO30MIbl) — B CEMEHHUKAX.

JloBOJILHO IIMPOKO PACIPOCTPAHEHHOM PASHOBHAHOCTHIO IIOJIOBOTO pas-
MHOMEHNA ABJIAETCS napmeHozéenes3, NMPH KOTOPOM pPAa3BUTHE HOBOIO Op-
raHuaMa IIPOMCXOAMT M3 HEOIIOJOTBOPEHHOM ANIEeKJeTKH.

Y padHnit (HeOoJbIIMX pAYKOB, HACENAIONIMX CTOAYHE BOJOEMEI) M VY
T7eil mapreHoreHed Habmiogaercsas OOBIMHO B HECKOJBKHMX JIETHHX IIOKOJIe-
HUAX, COCTOSAINUX M3 OJHMX CaAMOK. B KOHIe Jera M3 YacTH SAHUI pas-
BUBAIOTCA HE TOJBKO CAMKHM, HO ¥ CaMIbl. B pesyjbrare I0OJIOBOrO IIpO-
mecca CAMKM OTKJA[BIBAIOT OIJIOJOTBODEHHBIE fAMIA, KOTOPhIE CHOCOOHBI
Iepe3aMMOBBIBATE M IIEPEHOCHThL Apyrue HebnaronpuATHBIe ycaoBusa., Bec-
HOM M3 Iepe3MMOBABIIMX AWl PASBHBAIOTCHA CAMKH, AAlOlIMe JeTOM MHO-
rOYMCJIeHHbIe MapTeHOreHeTUUeCKHe TOKOJIEHUA CAMOK.

HMHorpa MOKHO MCKYCCTBEHHO BBI3BATH MAPTEHOreHE3 Y TeX BUIOB YKH-
BOTHBIX, V KOTOPBLIX B Ipupoje oH naubo He mpomexoxur, aubo Impouc-
XOIUT o4YeHb peako. Tax, ecaM YKOJIOTH HMIVION HEOIIOZOTBOPEeHHOe sif-
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BOPHC JIbBOBHY ACTAYPOB (1904—1974) — ore-
YeCTBEHHBIN TeHeTHK u aMOpuosor. JKCHepUMEeHTAIbLHO
AOKA3a7 BeAYINYIO pPOJb AApPA B HACJEAOBAHMHM IPHU3HA-
KOB BHMAa. Brnepssie paspaboran crocobbl HanpaBJIeHHO-
ro noayuyesna 100% ocobeit ogHOro moJa Ha TYTOBOM
LIEJIKOTIPALE, BAM0KHUB TeM CAMBIM OCHOBBI TEOPHM pe-
ryJIAanuyn 1oJa.

L0 JATYIIKH, TO MOXXHO CTHMYJIMPOBATH €ro PASBUTHE M IOJYYHUTH B3pOC-
JYI0 JATYIIKY, KOTOpasd BOBHMKHET M3 OAHON TOJBKO IOJOBOM KJIETKH
(akmexgeTkn) U Oyzer obnazaTh JUINLE INPU3HAKAMHM MATEpPH.

Brigarommuiica remetux B. JI. Acraypos paspaboTan MeTox IoJyde-
HUS [IAPTeHOTEeHEeTHUYECKOT0 JKeHCKOr'0 IIOTOMCTBA TYTOBOTO INEJIKONpPSIAa.
DTOT MeToJ 3aKJKYaeTcd B TOM, YTO HEOIUIOZOTBODEHHBIE ANIA IOABEp-
raloTcsa HENpOAOJIKUTENBHOMY HarpesaHuioo no 46 °C, OGmaromapsa uemy
MOJKHO OBICTPO IIOJIYYUTH OOJBIIOE KOJMYECTBO CAMOK TYTOBOrO IIEJIKO-
npaga, gaomux 0osee KadeCTBEHHBIN IIEIK, 9eM CAMIIBI.

# 1. Ecrs M npUHOUDHAJBHBIE PA3JIHYHA MEXKAY OecmolbIM M II0J0-
BBIM PA3MHOMKEHHEM?

b 2. Kakue ¢opmbl 0ecroJioro pasMHOMEHMsS HCHOJB3YIOT B CEJbCKOM
xossiicree? IlpusBegure npuMeps.

» 3. Kak BeI cumraeTe, B 4eM 3aKJIIOYAETCHA NPAKTHYECKOe 3HAYEHHE
3HAHMI O PA3MMYHBIX BUJaX pasMHOKeHHH opranuamoB? Kak atu
3HAHMA MCIOJb3YeT 4YeloBeK?

> 4, Uzobpasure pasnoobpasue crnocobOB pasMHOMKEHHA B BHAE CXEMEI.

§ 22. Meiios
ITonosoe pasMHOXeHHe M¥HHWBOTHBIX, pac'reHHﬁ " I‘pHﬁOB CBA3AHO C
QJODMHDO'BB.HHEM CIIeIHAMTH3HPDOBAHHBIX IIOJOBBIX KJTOK — TraMeT, KO-

TOpbIE IPH OILIOAOTBOPEHMH CJIAMBaOTCH, obbeanHAA cBoM sapa. Ecrect-
BEHHO, YTO IIPM 3TOM B 3UIOTe OKA3hLIBAETCH B JBa pasa OoJiblle XpoMo-
coM, 4YeM B KaxJo# u3 ramer. Takroil ixe nBoiiHOii HabGop xpomocom Oy-
AYT HMETh W KJEeTKH BCEero opraHMama, BBIPOCIIEr0 W3 3HUTIOTH.
JlelicTBUTENILHO, HEMOJOBBIE, comamuyeckue (OT rped. «comMa» — TeJo),
KJIeTKH OOJIBIIMHCTBA MHOTOKJETOYHBIX OPraHUu3MOB HMMEIT [IBOMHHOM,
dunaoudustit (2n), Habop XpoMocoM, I'le Kamaad XpOMOCOMA HMeeT map-
HYI0, 20MOJ02ZUYHYI0, Xpomocomy. I'amersl e HMEIT OZWHAPHBIN,
2anaoudnbtit (n), Habop XpomMoCcOM, B KOTOPOM BCe€ XPOMOCOMEI YHHKAJb-
HbBl 1 He MMelT nap — z2omonozos. Ocobblit TUN JeJIeHUs KJIeTOK, B pe-
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Xo4a MENO3A

®A3bI MPOLIECCHbI
NEPBOE AENEHUE MENO3A
I'IPO: A3A | KoHblorauua roMonoruyHbIX XxpoMoCcoM
/ ©_N\\ (oaHa U3 HUX MaTepuHcKas,
Q‘: | Apyras — OTLOBCKas).
2/
META®ASA |

PacnonoXeHue roMonormyHbIX XpoMOCoM
Mo 3KBATOPY KNETKM.

AHA®ASA |,
TEJIO®A3A |

PaspeneHune nap XxpoMOCOM (COCTOALLMX
M3 ABYX XpoMaTua) u nepemetLLeHme mx
K nontocam. O6pa3oBaHne AO4YEePHUX
KNETOK.

BTOPOE JENEHUE MEMO3A

MPO®ASA I,
META¢A3A II AHA®A3A II

BoaHukwwue B Tenodase | govepHue Knetku
NPOXOAAT MUTOTUYECKOE feneHue.
LleHTpomepbl oenaTca, XxpoMmatubl
XPOMOCOM 06eunx AOHEePHUX KNEeTOK
pacxopaTcs K Ux nosnrocam.

O6pa3zoBaHue YeTbIpex rannouaHbIx
KS1ETOK.

Pue. 30, Cxema wmeiioza
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Puc. 31. TlepexkpecT XpoMocoM B Meiioae

3yJIbTaTe KOTOPOro o0pasyioTcs IOJIOBLIE KJIETKH, HASBIBAIOT
Mmeiozom (puc. 30). B orimume or MUTO3a, IPU KOTOPOM CO-
XpaHAeTCA YUCJIO XPOMOCOM, MOJIYYAEMBIX JOYEePHUMHU KJIIeT-
KaMH, IPH Melio3e YMCIO0 XPOMOCOM B J0YEPHHMX KJIETKax
YMEeHBbIIAeTCHA BIBOE.

ITponecc meitosa COCTOMT M3 JBYX MOCIEAOBATEIBHEIX KJe-

TOYHBIX JeJieHMid — wMeitosa I (mepsoe nenenue) u Mmeitosza
IT (Bropoe pmenenme). Yasoernme JJHK m xpomocoMm mpomcxo-
JUT TOJNBKO Tiepen meitozom I.

B pesyapraTe mepBoro aeneEums Meifoza, Ha3LIBAEMOTO
PedyKuyuontbLM, 06pPA3YIOTCA KJIETKHM C YMEHBINEHHBIM BABOE
yucsnoMm xpomocom. Ilocne Broporo aenenus cieayer dopmu-
pOBaHUE 3PeJIbIX IIOJIOBBIX KJETOK.

l ®a3ze1 meitosa. Bo Bpemsa npogasvt I wmeiiosa aBoitHbie

XPOMOCOMBI XODPOLIO BHIHBI B CBETOBOM MMKpPOCKOM. Kax-
Jlasi XpoMOCOMa COCTOMT M3 ABYX XDOMATHJ, KOTODbIe CBS-
3aHBI BMecCTe OJHOH NeHTpoMepoit. B npouecce cnupanmusa-
OMH ABOWHBIE XPOMOCOMBI YKODAYMBAKIOTCHA. ['OMOJOTHUHBIE
XPOMOCOMBI TECHO COEIMHAIOTCA APYr € ADPYTOM IIPOMOJLHO
(xpomatuza K XpomaTuie), MM, KaKk TOBOPAT, KOHBIO2UDY-
lom. IIpn 5TOM XPOMATHJBI HEPEAKO NMePeKpPEeIIUBAITCA WM
TePEKPYYMBAIOTCA OJHA BOKDPYI ApYyroi, 3aTeM TroMOJIOruY-
HBIE XPDOMOCOMBI HAYMHAIOT KAk Obl OTTAJIKMBATECA ADPYr OT JApYra.
B Mecrax nepekpecTa XpPOMATHZ MPOMCXOAAT MONEDPEYHbIE DPA3PHIBBI, M
XpOMAaTHABl OOMEHMBAIOTCA Y4YACTKAMHM. OT0 SBJEHWE HA3LIBAIOT nepe-
kpecmom xpomocom (puc. 31). OxHOBpeMEHHO, KAK ¥ NP MHTO3e, pac-
najaercs sAxepHas o000/10YKa, HCYe3aeT AAPHINIKO, 06PasyTCA HUTH
BepereHa. Oriuume mpodaser I Meitoza or mpodassl MHUTO3a COCTOMT B
KOHBIOTAIMH TI'OMOJIOTMYHBIX XPOMOCOM M B3aMMHOM OOMEHe y4YacTKAMM
B IIpollecce IepeKpecTa XPOMOCOM,

XapakTepHBIlf NpU3HAK Memagaszv. | — pAaCIOJIOKeHUe B 9KBATOPHU-
AJIBHOM IJIOCKOCTH KJIETKM I'OMOJIOTMYHBIX XPOMOCOM, JIeMKAIIMX NAPAMH.
Besen 3a arum mactynaer anagasa I, Bo BpeMs KOTOpDOH LeJble ToMo-
JIOTUYHBIE XPOMOCOMBI (Ka’kjas#i COCTOMT M3 JABYX XPOMATHJA) OTXOLAT
K NDOTHBOIOJOMHBIM IIOJIOCAM KJETKH. (3aMeTuM, 4TO NpPH MHUTO3€ K
IOJI0CAM AeJeHUA PacXOAMIuCh XpoMaTuibl.) OYeHb BaKHO MOTYEPKHYTH
OAHY 0COOEHHOCTh DPACXOXKIEHUA XPOMOCOM HA 3TON CTAAMM Meio3a: ro-
MOJIOTHYHBIE XPOMOCOMBI KaimAO# Hapbl PacXoAATCA B CTODPOHBI CIyyaii-
HEIM 00pasoM, HEe3aBUCHMMO OT XPOMOCOM APYruX map. Y KaMIoro mo-
JIIOCA OKA3BIBAETCHA BJBOE MEHBIIE XPOMOCOM, YeM ObLIO B KJeTKe NpH
Hauaje JejeHnsi. 3aTeM HactymaeT mexogasa I, Bo BpeMs KOTODOH 06-
pasyioTcda ABe KJIETKM C yMEeHbINEHHBIM BABOE YMCJIOM XPOMOCOM.

Hurepdasa xoporkas, rak kak cuHtesa JHK me mpomcxomur. Hasee
clrenyer BTOpoe MedoTuueckoe nesnenue (mei#tos II). OHO orTiauMuyaercs oT
MHTO32 TOJIBKO TeM, 4YTO KOJMYeCTBO XPOMOCOM B Memagase II Basoe
MeHBIlle, YeM KOJMYeCTBO XPOMOCOM B Meradase MHMTO3a y TOrO e Op-
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raguama. [IoCKOIBKY Ka)KJasg XpPOMOCOMA COCTOMT M3 ABYX XpOMaTHI, TO
B Meracdase Il meHTpoMepbl XpOMOCOM JeNATCH, M K IOJIOCAM pacxonsaT-
¢ XpoMaTH/bl, KOTOpPbIe CTAHOBATCHA JO04YEepPHMMH XpomocomaMu. Touabko
Telnepbs HACTymaer HacrodAmas uHTepdasa. M3 Kamaoil HCXOJHON KJETKH
BO3ZHMKAKT YeThIpe KJIETKH C TalJIOMZHBIM HAb0poOM XpPOMOCOM.

Pazunoo6pasue ramer. PaccMoTpuM Meito3 KJETKH, MMepolleil 3 mapsl
xpomocoMm (2n=6). Ilocine naBYX MeilioTHUecKHX [JejleHMil oOpasyorcsa
4 KjaeTkm ¢ ramjoMaHbeIM Habopom xpomocoMm (n=3). IlockoabKy Xpomo-
COMBI Kaj/J0i mapsl pacXxoAATCA B JOYepHUE KJIETKH He3aBMCHMMO OT Xpo-
MOCOM JAPYIHX IIap, PaBHOBEpPOATHO oOpasoBaHUe BOCBMHM THIIOB raMeT C
PasJMYHLIM COYETAHHEM XPOMOCOM, MMEBIIMUXCA B MaTepPHHCKOH KJeTKe.

Eme GoJsblnee pasHooOpasue raMmer oDecreyuBaeTcA KOHBIOranuei u
IepeKpecToM IOMOJIOTHYHBIX XPOMOCOM B Ipodase Meiioaa.

Buonornueckoe 3Hauyenume menosa. Ecau O0bl B npomecce Meiiosa He
NPOMUCXOAUJI0 YMEHBIIEHHS YHCJIA XPOMOCOM, TO B KAMJIOM CleJyIolleM
MOKOJIEHNH TIPH CIAUAHHKA fAHep AHIEKJeTKH U CIIepMaTo30uja YHCJIO Xpo-
MOCOM yBeJuuuBaiochk Obl OeckoHeuHo. Biaaromaps meiiody apeJble IIOJO-
BhIe KJIETKH IOJYYAIOT TamJoHAHOe (n) YHMCJI0 XPOMOCOM, IIPH OILIONO-
TBOPEHHMM >K€ BOCCTAHABJIMBAETCA CBOHMCTBEHHOE NaHHOMY BHIY IAHUILJIOHI-
Hoe (2n) umcno. Ilpm meilose roMoJIOTMYHBIE XPOMOCOMBI MONAAAIT B
pasHblé TOJIOBBIE KJETKH, & IPH OIJIOZOTBOPEHUH INapHOCTh IOMOJIOrWY-
HEIX XpoMocoM Boccranasiusaercs. CienosarTensHo, obecmeduBaeTcA IO-
CTOAHHBINA [AJA Ka)J0ro BMAA IONHBIA AWIIONAHBIA HaGOp XpOMOCOM M
nocrossHHoe Kouauuectso J[HEK.

Ilponcxoasimue B Meioae mepexpecT xXpomocoMm, oOMeH y4yacTKaMH, a
TAKKEe HEe3aBUCHMOE DPACXOXKIEHHE KaKIoH Iapbl MOMOJIOTMUYHEIX XPOMO-
COM OIpeJefAl0T 3AKOHOMEDHOCTH HACJeJCTBEHHOH Iepejauyd IIPU3HAKA
or poauTenedt moromcTBy. M3 kakaoit mapel JBYX TOMOJOTMYHBIX XpoO-
MocOM (MATepMHCKON M OTIOBCKOIi), BXOAMBIIMX B XPOMOCOMHEIA Habop
IUTIIOMAHBIX OPraHM3MOB, B TaljIoONaHOM Habope ANIEKJETKHM MM CIep-
MAaTO30MAa COAEPKUTCA JUILL ofHA xpomocoMa. OHa moxker GuITe: 1) oT-
LOBCKOM XpomMocoMoi; 2) MATePMHCKOM XpoMocoMoii; 3) OTIOBCKOHM ¢ yd4a-
CTKOM MATEPMHCKOH; 4) MATEPHHCKOM C YUYACTKOM OTILOBCKOH. 9TH NpO-
LIeCChl BOBHMKHOBEHHMA GOJBIIOr0 KOJMYECTBA KAYECTBEHHO pAa3JIUYHBIX
TIOJIOBBIX KJIETOK CIIOCOOCTBYIOT HACIEACTBEHHOW M3MEeHYMBOCTH.

B oTmenpHBIX caydasx BCJeACTBHE HADYIIEHHUS Ipoliecca Meitosa, NMpH
HEPACXOKAEHMHM TIOMOJIOTMUHBIX XPOMOCOM, IIOJIOBBIE KJETKH MOTYT He
HMeTh FOMOJIOTMYHONW XpOMOCOMBI MM, HaoGopor, uMeTb o6e roMoJOru4-
HBIE XPOMOCOMEI. OTO NPHBOAMT K THAEJbIM HAPYIIEHUAM B DPA3BUTHUU
OpraHmMaMa MJIu K ero rubesu.

® 1. CpaBHuTe MHTO3 M Meif03, BBIJEJUTE YePThl CXOJACTBA ¥ PA3TNUMA.
p 2. OxapaxTepuayiiTe NOHATHA: Mello3, duntoudHbiil Habop XpoMOCOM,
2anaoudublit Habop XPoMOCOM, KOHBIOZAUUA.

® 3. Kaxoe asnaueHme MMeeT HE3ABUCHMOE PACXOXKAEHHE TOMOJOTHMYHBIX
XpOMOCOM B TIEPBOM JeJieHMH Meitosa?

4, B yem sakmawouaercH OGuosormyeckoe 3HayeHHe Meiioza?
BenomMHMTE M3 KYpCA B300/70THHM, KAK OCYIIECTBIAETCH OIMJIOAOTBO-
peHHe y JKMBOTHBIX.

oe
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§ 23. Obpasosanue nonoéwvix Knremox
u onnodomeopenue

Cnepmartorenes m osoreHe3. Ilo paccMoTpeHHOI BEIe cxeme MeiHo3a
HAeT cnepmamozeHe3 — 06pa3OBAHME MYMKCKUX IIOJIOBBIX KJETOK y IKH-
BOTHBIX M uejoBeka. Ha pucynke 32, A nmano cxemaruueckoe uaobpase-
HUe CcIlepMaToreHesa.

CnepmaTroreHes HAYMHAETCA C TOro, UTO He3pesjad IIOJOBAA KJETKA
yBeJIMYMBAETCA B pasMepax M IPUCTYIIAET K MEepBOMY JeJeHHI0 Meitoaa.
W3 ucxogmoit ofpasyioTcs 1Be KJETKH, KOTOPhIe MDPETepPIeBAOT BTOPOE
JeneHue Meitoza. B peaynbraTe ABYX MeHOTHUECKHX [JeJeHUH U3 Kam-
a0l Heapenod MYMKCKOH NOJMOBOM KJIeTKHM 06pasyloTCsi 4eThipe 3peJkle
KJeTKH C ramilougHeIM Habopom xpomocom (n). Ilpespamienue atux Kie-
TOK B CIIEDMATO30MALI CBA3AHO CO CJOKHBIMM MPOLECCAMHU DOCTA U CIIe-
OUAIN3aIUM, HO He COIPOBOMKIAETCA KJETOUHBIM [eJeHHEM,

Ob6pasoBaHMe XKEHCKHMX IIOJIOBBIX FaMeT — 0802¢He3 WAeT 10 TOH iKe
cxXeMe, HO C HEKOTOPBIMHU CYIIECTBEHHBIMH OTJIWYHAMH,

B pesysnbraTe HepABHOMEDHOrO pACIpeAeNeHHUS LHUTOIIASMEI KAK IIPH
IepBoM, TAK M IIPH BTOPOM JeJIeHMAX Mei03a TOJIBKO B ONHON KJeTKe
OKaapIBaeTcA OOJIBIIOH 3amac MHUTATENbHBIX BEIECTB, HEOOXOXMMEBIX IJIf
passutusa Oyaymero sapogsima. CiexoBaTesnbHO, 00pasyeTcs TOJIBKO Of-
Ha 3pesas ANIEKJETKA C ramJoMJHbBIM HA60poM XpoMocoMm (n) u Tpu Ma-

Anueknetka

3urorta
CnepmaTtosougbi OnnoporeopeHue
Puc. 32. OBpasoBaHMe MOJIOBBIX KJIETOK.
Cnepmarorenea (A) um oBorenes (B); 2n — jaunouausiii mabop XPOMOCOM;

n — ramjgoujaHblil Habop XpoMocoMm
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JIEHbKHEe KJIeTOUKH (HanpaBUTeJIbHbIE Tesiblla), KOTOPLIe BIOCJEACTBHH I10-
rubaror (puc. 32, B). IIpn oBorenese Hapsily ¢ MeH030M IPOMCXOAMT TAK
HasblBaeMoe co3peéaHue SANWIEKJIeTKH, BO BpPeMs KOTOPOr0 3HAYUTEJ]LHO
yBeJlU4YHuBaeTcs ee o0beM.

PaccMoTpeHHOE pasjiMuype clepMaToreHesa M OBOreHesa CIocoOGCTBYeT
06pa3oBaHUI0 BO MHOTO pa3 GoJIbIIero 4ueJia ClepMATO30MI0B 10 CPaBHEe-
HHI0O ¢ AHIEeKJeTKaMH. IT0 Heo0X0oJuMO Jud obecrnedeHUs OILJIOJOTBO-
pennsi HamboOJILIIEro 4Ymesaa AWIEKJIeTOK M, CleJ0BATeNbHO, AJSA CcOoXpa-
HEeHUA BHA.

Crpoense moJOBBIX KJIeTOK. SIHIEKJIeTKHM pasHBIX OPraHU3MOB PA3JIH-
4alTCA MO CBOEMY CTPOEHHI0 M pasmepaM. Taxk, y MBIIIM ANLEKJIeTKa
umeer auamerp okono 60 mrM, y uenoBexa — 150—200 MM, a y crpa-
yca OH paBeH HECKOJbKHMM caHTuMerpaMm. @Popma sAHlEKJeTKH 00bIYHO
OKpyrJjiag, B ee IHUTOIJIA3Me DACIOJIOXKeHbl MHTOXOHAPHH, PUOOCOMBI H
0oJIbIIIOE KOJMYECTBO 3ANACHBIX NUTATENLHBLIX BEIIECTB B BHJE KeJITou-
HBIX 3epeH M Oenka. fapo sANNeKJIeTKH AKTHBHO (YHKIHOHHUDPYET, UTO
CBAIBAHO C mpoleccaMu OMocHHTe3a Oeska.

CrmepMaTo30HAEl HAMHOIO MeJibue AWLEKJIeTOK. ¥ PAa3HBIX HKHMBOTHBIX
OHHM pasHoit (hopMmbl, HO OOJBIIHHCTBO M3 HHUX HMMeEeT TOJIOBKY H XBOC-
tiK. [Ipu cospeBaHMHM CIEpPMATO30HIOB B OTJIWUYHME OT SAMUIEKJIETKH IIPO-
HCXOAUT YMEHBIIEHHe MX pasMepoB. Sapo Takike yMeHLIIAeTCad M BMe-
cre ¢ KommaekcoM [onbm:ku (opMHpyeT TOJOBKY crnepMmarosonga. Muto-
XOH/IPHH COCPE[OTOYEeHbl Y OCHOBAHMA XBOCTHKA M IOCTABJIAIOT 9HEPrHIO
ansa ero xkosebanuil. Biarogmapsa xKosnefaHMAM XBOCTHKA 3pelbie crepMa-
TO30H/Jbl AKTHBHO JABHUIKYTCA B OKDPYIKAIOIIEHl MX cpeje M JOCTHIalT HAi-
IEeKJIeTOK.

OnuoxoTBOpeHHe y KMBOTHBIX. YHCJIO W pasMephl IOJOBBIX KJIETOK
pPasjIM4YHbBl V PA3HBIX JKHBOTHBIX H pacreHuil. OpHako HabOmwpaercda Ta-
Kafd 3aKOHOMEpPHOCThb: 4YeM MEHbIe BepPOATHOCTH BCTPEYH SAHIEKIeTKH H
criepMaTo3onsia, TeMm 0oJiblliee YHMCJIO IOJOBBIX KJeTOK obpasyercda B Op-
ragusMe. Hanpumep, puibbl mMeuyT MKpPY (AHIEKJETKH) U CcHEepMY NIPAMO
B BoAay. KosudecTBO MKPHHOK y HEKOTOPBIX M3 HHX OrpOMHO (Tpecka
BbIMeThIBaeT OK0JI0 10 MJIH HMKPHHOK). ¥ BBICIIMX PACTEHHH W KHBOT-
HbBIX oOpasyerca oObIYHO HeGOJIbIIOE KOJWYeCTBO HAWIEKJIeToK (10 He-
CKOJIBKMX JEeCATKOB), TaK KAK YV HHUX BEPOSATHOCTb OIUIOAOTBOPEHMUS IPH
3HAYHUTEJHHO OONbIIeM KOJMHYECTBE CIepMATO30HAO0B (MJIM ILIIbIbI) OUEHB
BEJIMKA. .

ITponece ONIIOAOTBOPEHUS COCTOMT M3 HECKOJBLKHX 3TAIOB! NPOHHK-
HOBEHHS CIEpPMATO30MJAa B ANNO, CAMAHUS TalUIOMJAHBIX sjgep obemx ra-
MeT ¢ 00pasoBaHHMEM AMILIOMAHOH B3UrOThI, AKTHBALMKM ee ApoDIeHUA W
JajbHeHIIero pasBUTHA.

Ha npumepe JIATryLIKM PacCMOTPHM, KAk IMPOMCXOAUT OILJIOAOTBOpE-
HHe y KHBOTHEIX. HeomiogoTrBopeHHas MKPHUHKA (AMUEKJeTKAa) MOKPHITA
HECKOJNBbKMMH 3AIIATHBIMM 0D0JI0YKAMH, NpPEeJOXPAHAKIINMHM €e OT BO3-
JeicTBHA HeONAronpHATHBIX BHEUIHUX ycjaoBuit. CrnepMaTo3onjbl aKTHB-
HO MepeiBUralTCA B BOAE W IepPeJHHM KOHIIOM TOJIOBKH € IOMOIIBLIO
(hepmeHTOB NMpOGYpPaABIMBAIOT 3aIIUTHBIE 000J0UKM AiekIeTkH. Kak ToIb-
KO CIIepMaTO30MJ NMPOHUK B AWIEKJIETKY, ee 000JJOYKH IpHoOpeTalT CBOM-
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Pue. 33. ]IBoitHOe OIIOJOTBOPEHME YV IIBETKOBBIX PACTEHHIA.

Caresa — mpoOAONBLHEIH paspes IBETKa; Cnpaéa — IPOHHKHOBEHHWE MbLIbIEBOM
TpyOKH B 3apOABIMIEBHII MemoK; | — NBIBHHK; 2 — MNpOpacTalilee blab-
nepoe 3epHO; 3 — pBUIbIE; 4 — THIUMHOYHAA HHUTH; 5 — 3aBa3b; 6 — 3apo-
ABIIEBBI MemoKk; 7 — BeHYHK; 8 — uameuka; 9 — neuIblneBas TpyOKa;
10 — BereraruBHOe AApo; 11 — cmepmumu; 12 — aAlnexaerka; I3 — ueHTpab-
Hble KJeTKH; 14 — 3avarok sHpocnepma; I5 — 3urora

CTBa, NMPENATCTBYIOUIUE AOCTYIY APYIHX CIEPMaTO30MA0B. JTO obecmedyw-
BAeT CJAUAHUE AApa ANNA ¢ AAPOM OAHOIO CHEPMATO30MAA. ¥ HEKOTOPBIX
JUBOTHBIX B AHIEKJETKY NPOHHKAIOT ABA WJIM HECKOJBKO CIIepMaTo30-
HUJI0B, HO B OINJOAOTBOPEHUM IPHHUMAaeT y4acTHe JHIIb OIUH, OCTAJb-
Hele morubaiT. B peaysbrare obpasyercs 3urora, cojaepikaiias yiKe IBOM-
HOM, AUILIOWAHBIN, HAOOP XpOMOCOM.

Onuogorsopenue y pacteHuit. OIUIOAOTBOPEHHE Y PACTEHHWH B NPHH-
LIUIIe CXOZHO C TAKOBBIM Y JKMBOTHBIX, HO MMeeT CBOM ocobeHHocTH. Pac-
CMOTPUM IIPMMepP OIJIOZOTBODEHMS Y IIBETKOBOIO PACTEHHA C AMILIOMA-
HbIM HabopoM xpomocoM. B aTom ciyuae B NbIIBHMKe 00pasylorcsa ra-
IJIOUAHBIE MUKDPOCHOPHI — IMBLIBLIEBLIE 3€pPHA.

lannonaHoe AP0 NBIIBLEBOrO 3epHA AEJMTCA HA ABa siipa: Berera-
THBHOe M reHepaTuBHOoe. OGBIYHO B 3TO BpPeMs NLIIBIEBOE 3ePHO IIONa-
JaeT Ha pBUIbLIE TeCTHKa M, 00pasys IbLIbIEBYI0 TpyOKy, npopacraer
10 HANpaBJIeHHI0 K 3aBA3H. B 3aBA3M HAXOAMTCS 3apOJBIIIEBBIN MEIIoK
C HECKOJIbKMMH TaIJIOMAHBIMHU KJIETKAMH, OJHA M3 KOTOPBIX — siine-
KJeTKa. B meuabieBoit TpyOke reHepaTHBHOE SAAPO AEJUTCHA ele pas, ob-
pasya aAea cnepmus. OAMH M3 HUX CJMBACTCH C AAPOM AUIEKJIETKH, M
B peayiabTaTe obpasyeTcA 3UroTa ¢ AMINIONAHBIM HabopoMm xpomocoMm., M3
Hee pas3BUBaeTcCAd AUIIJIOMAHBIA 3apoAblll cemMeHH — Oyayilee pacTeHue.
Jlpyroit cmepMmii camBaeTca € ABYMA AAPAMH LEHTPAJIBHBIX KJETOK.
B pesyiabraTe BOZHMKAaET TPHUILUIOMAHBIA 9HAOCHEPM, T. €. COAEPIKAIIMIL
Tpu HabGopa xpomocoM (puc. 33). B kierkax Takoro sHpocmepma cojep-
JKHUTCA 3amnac NUTATEJbHBIX BELIeCTB, HEOOXOJMMBIX AJIA DPA3BUTHUSA 34DO-
IOBIIIA pAacTEeHHUA. IJTOT NPOLECC HA3BIBAIOT OBOUHbLIM ONJI000MB0peHUueM.

IBoitHOEe OMIOZOTBOpEHUE OBIIO OTKPBLITO M3BECTHBIM PYCCKHM 0oTa-
Hukom C. I, HaBammubiM.

Buosiornueckoe 3Ha4YeHHe OILIONOTBOPeHHA. BHoslormyeckoe 3HauyeHHe
OILIOJOTBOPEHUA COCTOMT B TOM, YTO NPH CAMAHHH KEHCKOU U MYIKCKOH
MOJIOBBIX KJETOK (IPOMCXOAALIMX, KAK MPAaBUJIO, OT ABYX pPa3HBIX 0CO-
Oeit) oOpasyercAa HOBBIH OpraHuMaM, HecylIWil B cebe NMpU3HAKM M Mare-
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pu u orua. Ilpu o6pasoBaHMHM IOJOBBIX KJETOK B MeH03e BOSHMKAIOT ra-
MEeTEl C PAasdHBIM COYETAHMEM XPOMOCOM, II0ATOMY o0OpasyloIiHecd IOCJe
OILIOAOTBOPEHHA HOBEIE OPraHM3MBl MOTYT codeTaTh B cefe IpH3HAKH
ofoux poauTeseil B caMbIX pasJMYHBIX KoMOuHamusax. B pesynbrare aro-
ro MPOMCXOAMT KOJIOCCAJbHOE YBeJMUYEeHHEe HAacCJIeACTBEeHHOro pasHooOpa-
38U OPraHM3MOB.

® 1. Kakue cymecTBeHHbIe DA3JMYUA HMEIOTCA B CTPOEHHH KEHCKHX U
MYMCKHX MOJOBBIX KJIETOK?

» 2. B yuem, Ha Balll B3IJIAN, COCTOMT IMPEMMYILIECTBO BHYTPEHHErO OILIO-
JOTBOPEHNA MO CPABHEHWIO C HAPYIKHBIM?

® 3. Yro npoMCXOAMT €O CHEPMATO30MAOM M AHUEKJeTKOH IIpH cospe-
BaHUU?

® 4. KakoBo 3HayeHMe aHJOcHepMa V I[BETKOBBIX pacTeHHit?

® 5. B uem 6GuosOruvYecKoe BHAYEHHE OMNJOAOTBOPeHHA?

o) BenoMHEMTE M3 Kypca aHATOMMH, (DM3HOJIOTMH M THTHeHBI YeJoBe-

1§<a,7xau NpoTeKaeT pasBUTHe 3apoAbllla YeJO0BeKa; I[OBTOPHUTE

LT

I'nasa VI. HHAUBUAYAJIBHOE PA3BHTHE
OPTAHHU3MOB

IIpouecc MHAMBUAYAILHOTO Pa3BUTHA oco0M OT MOMeHTa 00pasoBaHUA
3UIPOTHI A0 KOHIA JKM3HM OpPraHM3Ma HOCHT Ha3BaHue oxHmozeHesa. OH-
TOreHe3 — IIpolecc, MPUCYIIHI JII000MY JKHBOMY CYIIECTBY, He3aBUCH-
MO OT CJIOMKHOCTH ero opranmsanuu. Kakum o0pasoM U3 OIJIOJOTBOPEH-
HOM #ARNEKJeTKH pasBHBAETCS HOBBIM CJI0MKHBINA OPraHu3M ¢ OOJBLINM
YHCJIOM TAK HEIMOXOXKMX APYr Ha JApyra opraHoB u TkaHeil? Kakosml me-
XAHU3MBI PEaNM3aluy TOH reHerndyeckod mHOpPMALMHM, KOTOpPAsA 3aKIIO-
YeHa B OILIOAOTBOPEHHOU aAlIeKJeTKe?

§ 24. 3apodviwesoe u nocmambpuonanvroe
paszsumue Opzanu3mos

Jpo6aenne 3urorel. Yepea HECKOJIBKO 4YACOB IIOCJE OILIOAOTBOPEHMSA
HACTYIIAET TepBas CTAANA 3apOABIIIEBOT0 DasBUTHA, HasbiBaemas dpol.ie-
HUueM, B Pe3yJbTaTe KOTOPOI'0 3UIOTA AEJUTCH MHTO30M HAa JIBe KJETKH.
JBe obpasywouuecs KjaeTku (puc. 34) He pAbEAUHAIOTCA. 3aTeM KaX-
Jasi KJeTKa ONAThH [eJIMTCA TaKKe Ha JBe W IOJy4YaeTcs 3apOABIII, CO-
CTOANIMIA M3 4YeThIpeX, BOCBMH KJIETOK M T. A. B mnpomecce apobieHus
KOJIMYECTBO KJIETOK OBICTPO pacTeT, OHU CTAHOBATCA BCe MeJib4e M Melb-
ue. Knerku B mnpoiuecce apobnenus o0pasyooT chepy, BHYTPH KOTOPOH
BO3BHMKAET I0JIOCTh — OJacmoyelb; ¢ MOMEHTA BO3HMKHOBEHHMA IIOJIOCTH
3apoAblll HaswiBaerca Oaacmyaoil (puc. 34, x, 3). Bnacryna cocrour yixe
U3 HECKOJbKHMX COTEH MeJKHX KJIEeTOK, HO II0 pasMepy He OTJIHYaeTcCH
OT 3HTI'OTHI.

l'acrpyna. O6pasoBanue Tpex 3apoibliieBbiX cjoes. Beckope mocte 06-
pasoBaHusA OuacTyJsibl HACTyIaeT cJelyiomas CcTajius pPa3BUTHUSA 3apOJbI-
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Pue. 34. Jlpobnenue u Hauaao
PasBUTHA  OIJIOJAOTBOPEHHOTO
ALA JaHNEeTHUKA.

a — ONJOJOTBOPEeHHOe HHIo;
6 — cTagua 2 KJIETOK; 8 —
cragua 4 KIeToK; ¢ — cTrajgud
8 wnetok; d — cragusa 16 wie-
TOK; € — cragua 32 KIeTOK;
H# — Omacryna; 3 — O6aacty-
Jla B paapese; u — Hadajgo 006-
pasoBAHMA PACTPYJIBI; K — Ta-

cTpyna; J — PpaHHAs Helpy-
Jga; Mm — Heipyna; I —
6macronenb; 2 — BsKTOAEpMA;
3 — aHTOgepMa; 4 — IOJOCTH
NepBUYHOM KHIOKH; 5 — Me-
sogepma; 6 — HepBHasA ILIac-
THHKa; 7 — Xopja

ma — zacmpyaa (puc. 34, u, k). B mpomecce o0pazoBaHUsi TacTpyJibl

IIPOJIO/IAKAIOTCA MHTOTHYECKHE JeJIeHHs KJIETOK M NPOUCXOAAT CYIIecT-
BeHHble M3MEHEHHUS B CTDPOEHHM 3apOJbIIIA,

Haubosiee mIHUPOKO pacnpocTpaHeHHLIM cHocoboM 00pa3oBaHMA TacT-
pyJbl ABIAETCA BIAYMBAHMEe BHYTPh y4acTKa cTeHKH Giacryssl. [Ipu 06-
Pa30BaHMHM TacTPYJBl KJETKH JeJATCA MHUTO30M O4YeHb OBICTPO W UMCIO
HX Ppe3Ko yBeauuuBaerTcsd. B oramume or 6aacTyibl racTpyja IpeacTan-
JasgeT coboil ABYXCIONHHEBIN MEIIOK, HAPYKHBINH CJIIOH KJIETOK KOTOPOTO Ha-
3BIBAIOT JKModepmoil. BHYTpeHHUI CJIOH racTpyJibl, BHICTHIAIOIIHNI ee HO-
JIOCTh, HaB3BIBAIOT IHMOOEPMOiL.

¥ 3apoabllneii MHOTOKJETOYHBIX YXHBOTHBIX, 338 HCKJIOUeHUMeM TIyOoK
M KHIIeYHOMOJOCTHBIX, B3aKJAJbIBAETCA €Ie W TPeTHil 3apojbIIeBbli
cnoit — mesodepma. Mesonepma oOpasyercss MeKAy IEPBBIM M BTOPLIM
3apOJIBIIIEBLIMHM CJIOAMH — 3JKTOAEPMOH M 3HTOAEPMOIL,
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O6pasosanue opranos. [lereHue KIeTOK W HMX NepeMelleHHe IPOJOT-
JKAIOTCA M HA CHeAVIONleil cTajiuu, HA3bIBAeMOW Heupyaoi (puc. 34, a,M).
I'naBHas ocobeHHOCTH STOM CTAAMN 3aKJOYaeTcss B TOM, UTO B 9TO Bpe-
MA HAYMHAETCHA 3aKJIaJKa OTAeJbHBIX OpPraHoB Oyaymed JIMYMHKH WM
B3pocaoro opranusma. Ha cragum He#pyJjbl U3 IKTOAEPMbl HAaYHHAETCH
pasBHTHe HEepBHOH IUIACTMHKHM, a 3aTeM HepBHOW TpyOku. M3 Hee Bmo-
CJIeJICTBHM Da3BUBAeTCs TOJIOBHOH M cmuHHOW mo3r. OcranpHasa 3KTOAEDP-
Ma JjaeT HAYAJO HADYIKHOMY CJIOK KOMKHOIO MOKPOBa, OpraHaM 3peHu#d
n cayxa. OZHOBpeMeHHO aHTojAepMa oOpasyer TpyOky — OyAymuil Ku-
IIeYHUK, BBIPOCTHEI KOTOPOrO BIOCJIEACTBHH IpeBpalllaloTcdA B JIErKHe, Ie-
YeHb, NOMMKENYJOUHYIO Kejedy. Mesomepma aaeT Hauyajo XOpjAe, MbIII-
aM, MoYykKam, XpsAIeBOMY H KOCTHOMY CKeJIeTy, a TaK)Ke KPOBeHOCHBIM
cocyaam Oyaymiero opraHu3ma.

V LBEeTKOBBLIX PACTEHHI PA3BUTHE 3apOAbIIIA TaKyKe MPOHUCXOJHT BHY-
TPH MATePHHCKOrO OpraHuaMa — B 3apoabimesom memke. Ilocse omio-
JOTBOPEHMSA 3UIOTa AEJUTCS MHTO30M, 00pasyloTcA COOCTBEHHO 3apOAbIII
U nodeecor, KOTOPBIM CHYIKHT JJid TPUKPeIJIeHUA 3apojblllia K CTEHKe
3apOABINIEBOr0 MeIIKa M /Jisi CHaOKeHWs ero IMTaTeJbHBIMHM BellecTBa-
MU M3 OKpYIKaloIux TKaHeii. B saponsime 3axkjajblBAIOTCA TKAHH U OpP-
raHbl pacTeHusA. s 3alIATEI 3apoAblmia OT HeGIATONPHATHBIX YCIOBHM
dopMuUpyeTea cems, TMOKPBHITOE clenualbHBIMA obosnoukamu. BHyrpu ce-
MEeHH HAXOAHUTCA TAK)Ke TPHILIOHAHAs TKaHb dHAOCIEepMA.

IMoctamOpuonansuoe passutHe. Crazus sMOPUOHAIBHOTO Pa3BUTHA 3a-
KAaHUYMBAETCH POJKJEHWeM MJIM BBUIYIJIEHHeM U3 Aila AeTeHbIla XUBOT-
HBIX, MpopacraHueM cemeHu pacreHuil. Ciefyoliyio CTajui — Ppas3BH-
THEe OPraHM3Ma /0 HACTYIUICHHUS I0JIOBOH 3PeJOCTH — HA3BIBAIOT NOCMIM-
OpUOHAIbHLLM pazeumuenm. Y DA3NUUYHBIX BHIOB OPraHM3MOB 3TOT MEPHOA
IpoTeKaeT MO-pasHOMYy. ¥ MHOTHX KMBOTHBIX, BKJIOUafd 4YeJOBeKa, Jere-
HBIIIM [OABJAIOTCA HA CBET MAJeHbKMMHM ¥ 0ecroMOIIHBIMH, Heclocob-
HBIMH K CAMOCTOATENbHOH KM3HM. Hanmpumep, y OrpoMHOro KeHrypy pas-
Mep HOBOPOKJEHHOTO JIeTeHbIlla He MpeBbIIIaeT pasMepa TPemKoro ope-
xa. B mnocTamMOpHMOHANBLHBIA II€pHOJ Yy TAKHX JMKHBOTHBIX IIPOMCXOLHT
[AO3peBaHMe MHOTMX OPraHoB M CHCTeM — HEPBHOH, NHUINEeBaPUTENbHOM,
MOJIOBOW, MMMYHHOH. B 8TOM ciydae TOBOPAT O RPAMOM NOCMIMOPUO-
HAJIbHOM pPA36UMUU.

V TaKMX KMBOTHBIX, KAK YIEHHCTOHOIrHe, aM(puOHM, MocToaMOPUOHAIE-
HBIII mepuoji oTau4aeTca OOJBINON CJH0MHOCTBIO, ¥ HHX BBUIYIHMBIIHECH
U3 AUI AeTeHBIIIH 3a9acTyI0 COBCeM He IIOXO0KHM Ha B3pOocJible OpraHua-
mpl. Hanpumep, ryceHuna — JauuMHKa 6a604KM — O4Y€Hb CHJIBHO OTJIH-
yaeTcA OT B3POCJOr0 HACEKOMOTO M CTPOEHHEM, M crocoboM muTaHudA, U
MecToM oburaHuAa. I'OJOBACTHK MOXOK CKOpee Ha peidy, yeM Ha B3poc-
VIO JATYIIKY., 9T0 — Henpamoe nocmamOpuoHalbHOoe passéumue, WIN
passumue c¢ npespaujeruem. IlocToMOpHOHA/IBHOE PA3BUTHE TAKHMX KU~
BOTHBIX BKJOYaeT B cebA OZHO MM HECKOJBbKO IIpeBpalleHHil, KOorja
CTPOEHME 3KHBOTHOIO U3MEHAeTCH — HCUe3arT OJHU OpraHsl, MOABJAIOT-
ca apyrue. Hampumep, y rosioBacTHKa Hcue3aT »Kabpsbl, XBOCT, obpasy-
JOTCA JIeTKHe, KOHEYHOCTH. Y MHOTHMX HACEeKOMBIX IOCTAMOpPHOHAJIBHOE
pasBUTHE BKJIOYAET ellle OAHY CTafui0 — KYKOJKY, BO BpeMsi KOTOPOi
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IPaKTHYECKN MOJTHOCTBIO MCUE3AIOT JIMYMHOYHLIE BHYTPEHHHE OPraHbl, 3a-
MEHAACh HOBBIMH, XAPAKTEPHBIMH AJA B3POCJIOTO HACEKOMOTO,

¥V pacrenuit Mexay nepumogaMu sMOGpHOreHesa M mabHeHIIHUM pasBu-
THEM OPraHM3Ma MOJKeT IPOXOJAUTH HeMaso Bpemenu. CeMeHa, 3alUINeH-
Hble 000JI0YKaMHM, MOIYyT COXPAHATHL JKMIHECIIOCODHOCTH B TEYEHHE MHO-
rux jer. Jlus npopacTaHMA MM HYIKHBI OCOBEIE VCIOBMS, TIPEX/e BCEro
BJIAXXHOCTh W OIpejeNeHHas Temneparypa. IIpu mpopacraHum B KjeTkax
3apoJipllla AKTHBUDYIOTCA (DEPMEHTHI, HAYMHAETCH HCIOJIb30BAHHME 3amac-
HBIX MHTATEJNBHBIX BEIIECTB, AEJeHHWEe KJETOK, POCT W PasBHTHE OPraHOB,
HOABIAETCA NPOPOCMOK, NAJbHEHIIUIl POCT M PasBUTHE KOTOPOrO IpPHBO-
AAT K 06pasoBaHMIO B3POCJOrO pPACTEHHA. Y HEKOTODHIX PACTeHHMIl Tak-
xe nHabuaofaerca passuTHe ¢ npespamerueM. OGbIYHO 3TO CBA3AHO C 06-
Pa3oBaHMEM 3anacalIluX Opra’Hos — KiyOHel, JYKOBHMI[, KOPHEBMII, SB-
JAAIMHUXCA BAAOM3MEHEHHBIMM 1OGeraM MM KODPHAMH.

Muddepenuuposka kierox. Bee xietkn 3apojeillla, a 3aTeM H B3pocC-
JIOTO OpraHuamMa o0pasyloTcd M3 3UIOThI IYTEM MHOTOKDATHBIX MHTOTH-
4YeCKHX JIeJIeHUHl M HUMeloT oAMHaKoBoe Kosuuecrso JHK, oxmzaxoBbie
XPOMOCOMBEI ¥ OAMHAKOBEle reHbl. Kakmm ixe o6pasoM KieTkm pasHbIX
OPraHOB M TKaHE#l OKa3bIBAIOTCA PABHBIMH 110 CBOEMY CTPOEHMIO M (DYHK-
ouaM, T. e. auddeperuuposanabiMu? Jleo B TOM, 4TO crmenmpuuyecKue
CBOMCTBA KJIETOK OINpefeNsaioTcs 6GeJKaMm, KOTODBIE CHHTE3UPYIOTCH B
9TUX KJIETKaX. B KjeTkax MHOrOKJIeTOUHBIX OPraHM3MOB HHKOTZa He pa-
GoraloT Bce MMelOIIMECS B HUX TeHBI, & paboTaeT TONBKO HeGOJbIIAH MX
4acTb. B Xome MHAMBHAyaNbHOrO pasBUTHA HMEHHO BTH paborapomue B
OIpEe/eJIEeHHOM OpraHe MJIM TKAHH IeéHbl ¥ CO3JAI0T CleHu(PUUYHOCTH CTPO-
eHUA ¥ (PYHKIMOHMPOBAHMA KJETOK DA3HBIX OPraHoB (BcrommuTe § 7 1
puc. 10).

CreunduunocTs paGoTHl KJIETOK 3a4aTKOB OPraHOB BOZHMKAET HE cpa-
3y, & JMIIb HA ONpejeIeHHOH CTAJMM pa3BUTHA 3apoisiua. Ha panHHX
CTAAMAX APOGJEHHMSA OTAENbHBIE KJIETKH MHOTOKJIETOYHOrO 3apOJBIINIA eIe
He nu(d@depeHuupoBaHbl M, €CIM HUX IepecaguTh HA Apyroe MecTo, MOryT
H3MEHUTh XOA CBOero passuTudA. KieTkm HexoTopeix yuacTkoB amMGpmo-
Ha audpepeHNUpPYIOTCs paHbIIe APYIMX M MOTYT BJIMATH HA DA3BATHE
COCeHNX OPraHOB, «BBIKJIIOYASN» WIHM <«BKJIIOYAHA» TPAHCKPUIIHMIO OIpe-
AeJIEHHBIX IeHOB. PerysisropaMm aKTHBHOCTH T'€HOB CIY’KAT CHHTE3MpYye-
MbI€ BTHMHM KJIeTKAMHM Da3JMYHble MOJEKYJbl — OeJKH M BellecTBa He-
GenkoBoit npupoxkl (BcriomuuTe § 17). JlaHHBIE 0 TAKOM B3AUMOBJIMSIHUM
KJIeTOK ObLIM NOJyveHBI B ONBITAX 1O HepecajgKaM yyacTKa 3KTOJEPMEI,
M3 KOTOPOro (OPMHPYETCA HEPBHASA CHCTEMA, Ha CTAAUM TACTPYJIBl OA-
HOW JATYIIKH N0A OpIOIIHYI0 SKTOAEPMY 3apojbllia ApPYroil JATYIIKH,
HaXOAAIIerocAs Ha TOH xe craaumu racrpyas (puc. 35). B mpomecce HOP-
MaJIbHOTO PasBUTHA ITOT YYACTOK BIMAET Ha (OPMHUPOBAHMe HEPBHOI
IIACTHHKHM M3 PACHOJIOJKEHHOH OKOJI0O Hero CIOMHHOM 3KTOAepMHl. B ye-
JIOBUAX OINBITA, KPOMe HOPMAJbHO pasBuBamomieiicas cOOGCTBEHHOH HepBHOI
cucreMbl dMOPHOHA, BOKPYr y4YacTKa, IepecayKeHHOTro OT Apyroit ocobwu,
TaKxKe obpasoBanuch HepBHAA TPyOKa, XOpAa, HAUMHAIOCH DA3BUTHE BTO-
poOro TrOJIOBHOTO M CHMHHOIO MO3ra, Tak 4TO IOJYYHJICHA ABOMHON aMO-
puoH. CiefoBaTeIbHO, NEPecaskeHHblH YYaCTOK ABAAETCH 0p2aHUZAMOPOM,
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Craaua racrpynsl Craaua HeApynbl

Passutve aononHUTENBHOrO 3MOPHOHa
(3aKnagua HepBeHON TRYGHK)

PassumMA He npoucxoaut

Puc. 35. BaaumopeiicTBue uacTell pasBHUBalOIIerocs 3apojbima (cxema nepecaj-
KM YYacTKa 3SKTOJepPMEI)

KOTODBIH BJIMAET HA OKPY)KAaIOIIMe ero TKaHu, T. e. obaazaeT cnocobHO-
CThI0 HAINPABIATH PA3BHTHE KJETOK, NPUXOAALIMX B COIPHKOCHOBEHHE C
HHUM.

Breliin oOHapy:KeHbl M JIPpYrHe OpPraHu3aTopbl, OKa3bIBAIOIHE BJIMAHUE
HA pas3BUTHe NpUJIEKAIMUX ydacTkoB. [locTeneHHO BKJOYaAch, OHM obec-
[eUYuBAT MOCJeJ0BATEIBHOCTh NPOTEKAHUA Ipolecca DasBUTHA 3apoJibl-
ma. IlomobHble opraHusaTopsl OBLIM HalAeHB! NPA M3YUYEHHUHM PA3BUTHUA
3apojblieii NTUL, MJIEKONUTAIINNX, Geclo3BOHOYHBIX, PACTeHHM.

» 1. Chopmyaupyiite onpefenenus NOHATUIN Oaacmyana, 2acmpyna U Heil:
pyaa, WCIONbL3YdA PUCYHOK 34.

» 2. IlpuBegure mpuMepbl NOCTAMOPHMOHATBLHOIO PasBUTHA C I[peBpalle-
HUEM.

@ 3. Kaxue aTanbl MOKHO BBIIEJIHTH B OHTOreHe3e >XMBOTHEIX M pacre-
Hui?

® 4. Yro raxoe audepeHIUPOBKA KJIETOK?

§ 25. Opzanusm kax edunoe yenoe

VenoBusi, B KOTOPBIX JKUBYT OPraHM3MBbI, NMOCTOSAHHO MeHAlorcA. Ya-
CTO 9TH M3MEHEHH:A HOCAT pPe3KO BBhIPaKeHHbIH xapaktep. Mamensercs
TeMIlepaTypa, OCBEIIeHHOCTh, BJIAXHOCTh, KOpMoBaf obecledyeHHOCTh, KO-
JMYECTBO XMIIHMKOB M NHapasuToB . T. . [aa Toro 4urobel BHEIKHTHL B
TAKMX YCJOBHAX, J060H OpraHMaM AOJKeH IIPOTHBOCTOATE BPeAHOMY BJIM-
AHUIO BHeITHMX (axTopos. [Iponeccsl npucnocobilieHHA opraEusaMa Ipo-
HUCXOAAT MOCTOAHHO M HEe INPEeKPAIAITCH BILIOTH A0 ero rubesu.

YpoBaM npucnocobJeHHs OPraHM3Ma K H3MEeHSIOIMMMCH YCJIOBMAM.
Kakum obpasoM oprasmaMbl NPHCNOCAOJIUBAIOTCA K YCIOBHAM OKPYIKAalO-
meit cpeabi? CyllecTByeT HECKOJIBKO YPOBHeH, Ha KOTOPBIX IIPOTEKaeT
aTtoT mpomecc. Kaiemouuwlii ypoéenb — OZWH M3 BayKHeHIIHUX.
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Paccmorpum B KauecrBe mpumepa, Kak npucrocabiuBaeTcs K ycio-
BHAM CpeJbl OJHOKJIETOUHBIM OpPraHmMaM — KHINeYHas najnouka. Mapecr-
HO, 9TO OHAa XOPOLIO PACTeT M PAa3MHOMKAETCA B Cpefie, COlepIKalleil elnH-
CTBEHHBIH caxap — ruiokody. Ilpu oburtanum B Takoil cpeme ee Kier-
KaM He HYKHBI (DepMeHTHbl, HeoOXOAMMbIe JJIA NpPeBPANeHHA APYroro
caxapa, HanpuMep JaKTo3bkl, B riawkody. Ho ecam 6Gaxkrepuum BeIpammu-
BaTb B Cpeje, COJepJKalled JaKTo3y, TO B KJIETKAX cpa3y HauMHAeTCs
MHTEHCHBHEBIH CHHTe3 (EDPMEHTOB, NPEBPAIAONMX JAKTO3Y B IJIIOKO3Y
(BciomunTe § 17). CreposarenbHO, KHINEYHAs NANOYKA CIIOCOOHA IIepe-
CTpaHBaThk CBOK JKH3HENEeATeIbHOCTh TAK, YTOOBI NPHCHOCOBUTHCA K HO-
BBIM yCJOBHAM cpejbl. IIpUBeJeHHBI NpPUMEpP OTHOCHUTCS M KO BCeM
APYI'MM KJETKAM, BKJOYad KJIETKH BBICIIMX OPraHU3MOB.

Hpyroit ypoBeHb, Ha KOTOPOM MPOMCXOAMT IPHCIOCOGIEHUE OpraHua-
MOB K YCJOBHUAM OKDPYXKaloIled Cpeibl, — mKaHesvilt, TpeHUPOBKA npu-
BOJAMT K PasBUTHIO TKaHeH U OPraHOB: y TAMKEJNOATIETOB — MOLIHAS MY-
CKYJIaTypa; y JIo[eil, 3aHMMAIOMMXCA MOJABOAHLIM MOTDYIKEHHEM, CHJIb-
HO pas3BHUTBl JIETKHE; Yy OTJMYHBIX CTPEJKOB M OXOTHHKOB — ocobas
OCTpoTa 3peHMsA. MHOrue KauecTBa OpPraHM3Ma MOrYT GBITH DA3BUTHI B
3HAYMTENBLHOH Mepe TpeHupoBKoit. IIpm HekoTopwIx 3aGoseBaHUAX, KO-
raa ocobeHHo Gonblnas HArpyska IPUXOAMTCH HA IIeYeHb, HAGIOZaeTCs
peskoe ysesiuuyenue ee pasmepos. Takum oGpasom, OTAesbHbIE OpPraHbl H
TKAHH CIOCOOHBI OTBEYATH HA M3MEHEHHE YCJIOBMH CYIEeCTBOBAHUA.

Camoperyasuusa. OpranuaM mpejcTaBiser coboil CJIOKHYIO CHCTEMY,
CIIOCOOHYIO K camopezyaayuu. CaMoperyiasnus moaBoJjiser oprasuamy ag-
(GeKTHBHO NpUCHOCabIMBATHCA K M3MEHEHHIM OKPYIKAMLIEH cpeasl. Crno-
COGHOCTh K CAMODETYJSALUH B CHJIBHOH CTENEeHH BEIPAYKEHA y BBICIINX
NO3BOHOYHEBIX, 0CO0eHHO y MuIekomnurammux. Jocruraercs sto 6Giaroga-
P MOILHOMY pas3BUTHIO HEPBHOH, KDPOBEHOCHOM, MMMYHHOW, 3HIOKDHH-
HOH M NUINEeBapUTEIbHOH CHCTEM.

Havenenue yciaoBuil ¢ Hem30e)KHOCTHIO BjeYeT 3a CoOOi rnepecTpoii-
Ky ux paborel. Hampumep, HexBaTKa KHCIOpOAA B BO3AyXe NPHUBOAHT K
MHTEHCH(HUKAUH PaboThl KPOBEHOCHOW CHCTEMEI, yYalllaeTcs MyJbe, BO3-
pacraeT KOJIM4YecTBO reMorsiobuHa B KpoBu. B pesysnbrare oprarmam mpu-
cmocabiuBaeTca K HM3MEHMBIIMMCH YCJIOBHAM.

[TocrosiHCTBO BHYTDEHHEH CpPeJbl MPH CHCTEMATHYECKH MEHAIIINXCH
OKPYIHAIUX YCIOBHAX CO3JaeTCA COBMECTHOM AesTeNbHOCTBIO BCEX CH-
CTeM OpraHmaMa. ¥ BBICIIMX JXMBOTHBIX 3TO BHIPAXKAETCA B MOAJEpIKa-
HUHM TOCTOAHHOW TeMIIepaTypsl Teja, B IOCTOAHCTBE XMMHYECKOrO, MOH-
HOTO M ra3oBOro cocrasa, [JaB/JeHUA KPOBH, YACTOThHI ABIXAHHUA M cepied-
HBIX COKDAIeHHH, OCTOAHHOM CHHTEe3e HYKHBIX BELIECTB U PadpyIIeHUH
BPEIHEBIX.

Ilopnepsxanue OTHOCHTENBHOTO MOCTOSHCTBA BHYTDEHHEH Cpejbl opra-

HHU3Ma HasbIBAIOT 2omeocmasom. I'omeocras — BakHelllee CBOHCTBO Ie-
JIOCTHQrO OpraHuama.
O6men eewecme — obA3aTenbHOE YCIOBHE M CIIOCOD NOAAepIKaHUA

cTabHIbLHOCTH OPraHM3allu| KUBOro. Bea ofMeHa BellecTB HEBO3MOMKHO
CYyIIECTBOBAHME KMBOro opraHmama. OOMeH BelecTB W IHEPTHH MeKIY
OPraHH3MOM M BHEIIHeH Cpefol — HEeOT'heMJIEMOE CBOMCTBO JKUBOTO.
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Ocobyo posb B NMOAAEPMKaHUH TOCTOAHCTBA BHYTPEHHEH cpeasl Mrpa-
er ummynmnas (samurHasn) cucmema. Pycckuii yuenwit M. WM. Meunnkos
ObIJ1 OJJHMM W3 MepBBIX OMOJIOTOB, JOKA3aBIIMX €e OrPOMHYIO BaXXHOCTh.
KneTkHn MMMYHHOH CHCTEMB!I CHHTE3HDPYIOT clenMajbHble OeJIKH — aHTH-
TeJia, KOTOpPble OOHAPYKHBAKIOT W YHHYTOMKAKT BCEe YYMKOe AJNA JTaHHOTO
Opra’Hu3Ma.

BiusauMe BHEIIHMX YCJOBHMI Ha paHHee pas3BuTHe opraumamon. Cro-
cODHOCTE K CAMOPETrYyJSAINHM M K IPOTHBOCTOAHWIO BPEJHBEIM BIUAHUAM
cpeabl BO3HMKAET Y OPraHMaMoB He cpasdy. B TeuyeHue aMOpHOHAIBHOrO
H OCTOMOGPHOHAIBHOTO PAa3BHTHHA, KOTZA MHOTHE 3alllMTHBIE CHCTEMBI eIle
He chOPMUPOBAJNCE, OPraHM3Mbl 0cODEHHO YA3BUMBI [AJA [AeiiCTBUA NO-
Bpe:xaaomux ¢axropos. Ilosromy M y KMBOTHBIX M y pacTeHHil 3apo-
ABIIT 3AIIMINEH CHeIHaJbHBIMM ODOJOYKAMH HJIM CAMUM MATEePHUHCKUM
opraauaMoMm. O subo cHa®KeH cHenMaJbHON NHTAONIEH TKAaHBIO, JUbO
noJy4aeT NHUTATENbHEIE BelecTBAa HEMOCPEJCTBEHHO OT MaTePHHCKOIO Op-
ranmuama. Tem He MeHee M3MeHEeHHEe BHEIIHMX YCIOBHH MOJKET YCKODHUTH
pasBuTHe 3MOpPHMOHA MM 3ATOPMO3HUTH €ro M Jajke BHI3BATH BO3HMKHOBE-
HUE Da3HYHBIX HAPYIIeHWH.

Bpennoe Bimanue Ha pasBuTHe dMOpDHOHA YeslOBeKa OKas3blBaeT YIIO-
TpebyieHHe ero poAUTEeNAMH AJKOroJdA, HADKOTHKOB, Kypenue tabaka. Aj-
KOroJIb W HUKOTHH YIHeTalT KJeToyHoe AnixaHue. Hepocrarounoe cuHab-
JMEHUEe KHCJIOPOAOM IPHBOAUT K TOMY, YTO B (POPMHUPYIOIMMXCH OpraHax
ofpasyerTcAa MeHblIee KOJHWYECTBO KJETOK, OpraHbl OKAasbIBAIOTCA Helopas-
BUTHIMU. Oco0eHHO UYBCTBHTEJbHAa K HeJOCTATKY KHCJI0OpOJa HepBHas
TKaHb. Ynorpebienue Oyayiueil MaTepbl0 AJIKOroJs, HaDKOTHUKOB, Kype-
Hue radbaxa, ajoynorpebieHue JgexapcTBaMM 4YacTO NPHUBOAAT K Heobpa-
TUMOMY [OBpPEIKAEHHI0 dMOpPHMOHA M IMOCJHEAVIOUIEMY POXKIEHUIO JeTeil ¢
VMCTBEHHOH OTCTAJIOCTBI0 WJIM BpPOKAEHHBIMH ypoacTBaMu. He MeHbIIyIO
OMACHOCTH MAJIA PAa3BUTHA 3apOAbIIIa IpPeACTABISET 3arpsasHeHHe Cpeabl
o0NTaHUA PA3IUYHBIMHA XHMHYECKUMH BelIecTBAMHM WM o0JydyeHHe MOHH-
BUPVIOIIEHA pajualiuei.

B reuenne nocTsMOpPMOHAJILHOrO NEpHo/ia pasBUBAIOI[HecA OPraHN3Mbl
TAKIKe OYeHb YYBCTBUTEJIBHBI K BPEJHBIM BO3JeHCTBHUAM BHENIHEH cpe-
Abl. 910 00BACHAETCA TeM, 4TO (POPMHUPOBAHME CHCTEM MOAAEpKAHHUA TI0-
MeocTasa IpojoJiKaeTcsa M 1ocie poxxjaeHud. IloaTromy anakoroiab, HHKO-
THH, HADKOTHKH, ABJIAIMECH AJaMU W JJA B3POCJIOr0 OpraHuU3Ma, 0Co-
fOeHHO omacHbl AAH JeTeil. DTH BellecTBa TOPMO3AT POCT M PA3BHTHE
BCEro OpraHuMama, a ocoOeHHO TOJIOBHOTO MO3ra, 4YTO NPHMBOAUT K YMCT-
BEHHOH OTCTAJIOCTH, THAMEJBIM 3aboJieBaHUMAM U Jake CMepTH.

Buosornueckue uvackl. Jlaneko He Bcerga OpraHM3MBI JKECTHKO IOJJep-
FUBAIOT XapaKTePUCTHKHM BHYTPEHHEH cpejbl Ha OJJHOM M TOM 3Ke YpOB-
He. Yacro BHelIHHEe M3MeHEHUs BJIEKYT 3a coboi nepecTpoilKy BHYTpEH-
Heit cpexpbl. Ilpumep Toro — wu3MeHeHMe (PUIMOJIOIUYECKOrO0 COCTOAHUA
OPraHM3MOB B 3aBHCHMOCTH OT HM3MEHEHHMH AJIMHBI JHA B TeueHHe Troja,
MJIM, KaK TOBOPAT, M3MEHEeHWUH (pomonepuoduveckux ycrosuil.

Y MHOrMX JKMBOTHBIX M pacTeHuWii, ODMTAIOIMMX B yMepPeHHOM KJH-
MaTe, Ce30H Pa3MHOMKEHHA COBIAZAeT C YBeJIWYeHHEeM AJHHBI CBETOBOTO
nusi. Uamenenue (hOTONMEPHOAMYECKUX VYCJIOBHI B JaHHOM cjJydae — Be-
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aymuit ¢gaxtop. CezoHHble pPUTMBI Haubosiee SPKO NPOABIAITCA B CMe-
He INOKPOBOB y JIepEeBbEeB JIMCTBEHHBIX JIECOB, CMEHE ONepeHUdA NTHI[ M
BOJIOCAHOTO IIOKPOBA MJIEKOMHTAKINMX, B [EPHOAUYECKHX OCTAHOBKAX M
BO30OHOBJIEHUH pOCTA PACTEHWH H T. A.

Wayuenue sABJIEHUI CYTOYHOM, CE30HHOW M JYHHOH NepHOJMYHOCTH
JKMBBIX OPraHM3MOB II0Kas3aslo, 4YTO BCE JYKAPHUOTHI (OJHOKJIETOUYHLIE W
MHOTOKRJIETOUHBIE) 06J1aJal0T TAK HASLIBAGMBIMU OUOI0ZUYECKUMU YHaAcaMU.
JlpyruMu cioBamMu, OPraHH3MBI 00JaAa0T CHOCOOHOCTBHIO M3MEPATH CYTOY-
Hble, JIYHHbIE W CE30HHBIE I[HKJHI.

W3BecTHO, UTO INPUIMBHO-OTJMBHLIE TEUYEHUSA B OKEaHE BHIZLIBAIOTCH
BausHHeM JIyHel. B TeueHMe JYHHEIX CYTOK BOja NojHMMaercd (A OT-
crynaer) aubo aBaxabl, aAnb0 OAMH pa3, B 3aBUCHUMOCTH OT paiioHa 3eM-
au. Mopckue KHBOTHBIe, OOHMTAWOIME B TAKHX IePHOAHMYECKH MEHAI-
IMIAXCA YCJIOBHAX, CIIOCOOHBI M3MepATHL BPEMA IPUJIMBOB M OTJIUBOB C II0-
MOIIBIO OHOJOrHYeCKUX YacoB. [[BUraTenbHas aKTHBHOCTH, NOTpebieHue
KHCJIOpOZia M MHOrMe (DU3HOJOIMYeCKHe Ipouecchl y KpaboB, aKTHHHIA,
PaKoB-OTIIEJbHHKOB M JApyrux oburareneid npuOpesKHBIX YYACTKOB MO-
peil 3aKOHOMEPHO HM3MEHAITCH B TeYeHHE JYHHBIX CYTOK.

Xos OHOJIOrMYECKHUX YACOB MOXKET IIepecTPauBaThCA B 3aBUCHMMOCTH
oT uMaMeHHMBIIMXcH yciaoBmit. [Ipmmepom rtakoro mpouecca ABJIAETCHA H3-
MEeHEHHEe PHTMOB MHOTMX (PH3HOJOIMYeCKUX (DYHKIIMII: TeMmepaTyphsl Te-
Ja, JaBJIeHUd KPOBH, (hasbl JBUraTeJbHOM AKTUBHOCTH M IOKOA Y YeJso-
BeKa, cosepiuuBiIero mepener u3 Mockeel Ha Kamuarky, rae Conrme
BcTaer Ha 9 u pamsbme. IIpu GeicTpOM mepesneTe Ha AajbHUE PACCTOSHUSA
nepecTpoiika OMOJOIMYECKHX YACOB IPOMCXOIUT HE Cpasdy, a B TeyeHUe
HECKOJIBKMX [HeMH.

CyrouHble PHTMBI JKH3HEAEATEJBHOCTH MHOI'MX OPraHM3MOB OIpeje-
JIAIOTCA YepefoBAHMEM CBEeTA W TEMHOThI: HAYAJIOM PACCBETA HMJHM CyMe-
pek. CxBopuwr 3a uvac a0 saxoga CosHpa cobupamTcs B CTAW B TeYEHHe
10—30 MHH 7 yIeTalOT B MECTa HOYEBKMU 34 JECATKH KuJoMmMerpoB. OHH
HUKOT/Ja He onaaablBaloT OJarofapA CBOMM OHOJIOIMYECKHMM 4YacaM, KOTO-
peie noxacrpausatorca noj Couarne. B menom cyTouHas mepuMoOAMYHOCTH
CKJIAJILIBAETCA B pe3yJbTaTe KOOPAMHAIIMM MHOTHX pPHUTMOB, KakK BHYT-
PEHHHX, TAK W BHEIIHUX.

B psazne ciayuaeB npuumHA MEPHOAMYECKUX KoseOaHUI BHyTpeHHe# cpe-
JABl 3aKJI0OYeHA B CAMOM OpPraHMaMe. JKCIePMMEHTHl HAll KUBOTHBIMM IIO-
KasaJy, 4TO B YCJOBMAX abCOJIOTHOH TEeMHOTBHI M 3BYKOBOH M30JAINH
eprHoakl OTAbIXa M DOAPCTBOBAHMA IIOC/AEJOBATENIBHO YEpPeAVIOTCH, YKJa-
ABIBASICH B IIPDOMEXKYTOK BpeMeHH, OJIM3Kuil K 24 4,

Hrak, xonebaHusag XApPAKTEPUCTUK BHYTPEHHEH cpejibl OpraHu3Ma MOXK-
HO paccMaTpHMBaTh KakK OAMH M3 (DAKTOPOB, NMOAAEPMKHUBAIOIINX €e II0CTO-
AHCTBO.

Anatuo3. YacTo OpraEM3Mbl NONAZAKOT B TAKHe YCJIOBUA CpeJbI, B
KOTOPBIX MPOJOJIKEHHEe HODMAJLHBIX JKU3HEHHBIX IPONECCOB HEBO3MOMK-
HO. B mogo6HEIX ciyuafx HEKOTOPbIe OPraHM3MbI MOTYT BI&JAThL B AHG-
6uoz (or rpeu. «aHa» — BHOBb, «OHMOC» — 3IKH3HB), T. €. COCTOAHHE,
XapakTepHuaylolleecs Pe3KMM CHIKeHHEM WJIM Jlaje BPeMEeHHBIM TNpeKpa-
neHueM obMeHa BemecTB. AHaOHO3 ABIAETCH BAMHBIM IIPHCIIOCOBJEHH-
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€M MHOTMX BHIOB JXHMBBIX CYIIECTB K HeOJaronpusaTHBIM YCJIOBHAM OO0H-
raHusa. Copbl MUKDPOOPraHU3MOB, CEMEHA pacTeHuil, Alila »XUBOTHBIX —
npuMephbl AHAOMOTHUYECKOIO COCTOAHWSA. B OTHENBHBIX cayuyasx aHabuos
MOJKET INpOJOJKATBCA COTHH M Jajke TBICAYHM JIET, 10 IIPOIIECTBHH KO-
TOPLIX CeMeHAa He TepAKT BCXoikecTH. I'y0oKoe 3aMopa)kMBaHHe cIiep-
MBI W AW 0c000 IEHHBIX CEeJbCKOXO3ANCTBEHHBIX JKHBOTHBIX AJA WX
ANATEJbHOI0 XpaHeHWA W MOCJEeAVIOUIEro MIMPOKOTO YIOTpebJeHus —
NpUMep MCIOJb30BAHMA aHa0Ho3a B MPAKTHUECKOH [eATe]IbHOCTH JIojei.

» 1. IIpuBeaure npumepsl, NOATBEP/KAAIOLINE MPHUCIOCOGIEHHOCTE Opra-
HM3MOB K YCJIOBHAM cpeJbl HA KJIETOYHOM W TKAHEBOM YPOBHAX.

» 2. ITovemy ankorosib, HUKOTHH, HADKOTHUKHN 0COGEHHO BpEAHBI JJA 3M-
6puona?

» 3. Kax BBl cuMTaeTe, MOMKHO JH CHOCODHOCTH OPraHM3MOB HM3MEpPATH
BpeMsi M BIaJaTh B cOcTOAHMe aHabuosa paccMATPUBATH KAK NpH-
Mepbl camoperyasauuu? Orser obocHyiiTe.

» 4. Kak, no-samemMy, MOKHO HCIOJIB30BATH 3HAHMUA 0 OGHOJOrHYECKHUX
yacax M aHabMo3e B NPAKTHYECKOH AESiTENILHOCTH?

o] Ilosropure § 14.



OCHOBbI FEHETUKU U CENEKLMUW

I'nasa VII. OCHOBHBIE BAKOHOMEPHOCTH
SAIBJJEHUH HACJEICTBEHHOCTH

C HesanmaMATHBIX BpeMeH JIIOJed BOJHOBAJ BONPOC O NMPUYMHAX CXOJ-
CTBA IOTOMKOB M POJAHTENeH, O IpPHpPOJe BHOBbL BO3HHKAIOIINX HacIel-
cTBeHHBIX umaMeHeHni. Hayka u npaxktmka Hakonwau K cepeamHe XIX B.
OrpoMHBIH (pakTUuecknit Marepuas. Ho B yeM IpPHUUYMHBI CXOACTBA M pas-
JWYAA OPraHM3MOB, AO0JIF0OE BpeMs YCTAHOBUTL HE YAABAJIOCE.

ITepBBI IAar B NO3HAHMU 3AKOHOMEDHOCTEH HACJIeJACTBEHHOCTH Cle-
JlaJl BBIZAKOINWMCA YeUICKHH uccaepoBaresb I'perop Menzgens. OH BBIABUI
BasKHEHIIMEe 3aKOHBI HacuaejcrTBeHHocTH. I, MeHnjens mokasaj, 4TO IpH-
BHAKM OPraHU3MOB OIpeAeNdloTca JuckpemHubimu (OTAeIbHBIMH) Hacjaen-
CcTBeHHEIMH (hakTopamu. PabGora I'. MeHaensa orauuanack riayOMHOM M Ma-
TEMATU4YECKOH TOYHOCTBEIO. OJHAKO OHA OCTABAJACH HEM3BECTHOM IIOYTH
35 nmer — c¢ 1865 mo 1900 r.

IlepeorkpeiTie 3aKOHOB MeHzens BBI3BAJIO CTPEMHUTENbHOE pPa3BUTHE
HAYKH O HACJIEACTBEHHOCTH M M3MEHUYHMBOCTH OPraHM3MOB, IIOJYYHBIIENH
HA3BaHHUE 2eHeMUKU. ODJeMeHTApPHbIe eIWHMIILI HACJIeJCTBeHHOCTH CTAaJIN
HAa3pIBaTh 2€HAMU. Briio JAOKAa3aHO, 4YTO I'eHbl PACHIOJIOKEHBI B XPOMOCO-
max. Ho Monery/iApHAas CTPYKTYpa I'eHOB elle J0JIroe BpeMsi OCTaBaJiach
HeM3BEeCTHOMH.

B Hacrosiee BpeMs YCTAHOBJIEHO, YTO T'eH MpeAcTaBisfeT coboil yua-
crok mosexyabl JIHK. T'en omnpejesnsier crpoeHue ofHOro u3 OeJIKOB »Ku-
BOH KJETKHM M TeM CaMbIM Y4YacTByeT B (DOPMHPOBAHUH IIPU3HAKA HJIH
cBoiicTBa oprammama (cm. § 14).

§ 26. Monozubpudnoe cxkpeuwjusanue.
ITepewviii u émopoi 3axonwv. Mendensn

I'm6pumonornuecknit meroxa. OcHoBHOM Meron, Kotopeiit I'. Mengenn
paspadoras M IOJOXKHJI B OCHOBY CBOMX OIIBITOB, HA3BIBAIOT 2ulpudoo-
zuveckum. Cyrb ero zakiwuaercd B ckpewusaHuu (zubpudusayuu) op-
FaHU3MOB, OTJMYAKIIUXCA JPYr OT ApPYra mo OAHOMY HJH HECKOJbBKHM
npusHakaMm. [JocKOJIBKY NMOTOMKOB OT TAKHMX CKPEIMBAHUII HA3bIBAKOT 2U-
Opudamu, TO W MeTOJA IIOJYYHJ HasBaHWe TI'HOPHI0IOIrHYECKOro.

Opna u3 ocobennocreit meroxa MeHjens cocrosyia B TOM, YTO OH HC-
MOJIb30BAJ [JI OKCIEPUMEHTOB YUCMble JUHUU, T. €. pacTeHus, B IIO-
TOMCTBE KOTOPHIX NPH CAMOOINBLJIEHUM He Habimwogasock pazHooOpasus 10
u3yyaemMoMy npusHakry. (B kaskpoil w3 uMeTBIX JUHUH COXpaHAETCA OJ-
HODPOJHAafg COBOKYIIHOCTH reHoB.) JIpyroil BaskHOH ocoOeHHOCTBIO THOpH-
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TPEI'OP MEH/IEJIb (1822—1884) — BhiAamNIMiica Ye-
ckMil yueHblil. OCHOBOIIOJIOMKHUK reHeTHKH. Briepsrie 06-
HAPYJKHJ CYIIeCTBOBAHME HACJEJCTBEHHBIX (DAKTOPOR,
BIIOCJIE/ICTBUH HA3BAHHBLIX TIeHAMH.

JoJioruuecKkoro Meroza Owlio To, uro I'. Menpgens nHabmronan za Hacle-
JOBAHUEM QJbMmepHAmuéHblX (B3aMMOMCKJIIOUAIOMINX, KOHTPACTHBIX) npu-
3Haxoe. Hanpumep, pacrTeHMs HH3KHe W BEBICOKHE; IBeTKM Oesble W IIyp-
nypHeie; dopma ceMAH riaagkas ¥ MopmiuHMcTas u T. 1. He menee Bak-
Hasg 0CODEHHOCTH METOJAa — TOYHBIM KOJHMYECTBEHHLIN ydyeT KaykJ0H mapsl
aTbTEePHATUBHBIX NPHU3HAKOB B PAAY mHokojdeHmil. Maremaruueckaa obpa-
00TKA ONBITHRIX AAaHHEIX moapoamiaa I'. MeHZen yCTAHOBUTH KOJHYECT-
BeHHEIE 3aKOHOMEPHOCTH B Ilepejade MayuaeMmMblX npusnakos. OueHb cy-
mecTBeHHO OwLIO0 To, uto I'. MeHzensr B CBOMX oObITax Ines aHaJIUTHYe-
CKHM IIyTeM: OH HabJmojaJsl HacjeloBAHUE MHOroo0pasHbIX IPU3HAKOB He
cpa3y B COBOKYIHOCTHM, & JHIIL OAHOH mapbl (Mau HeDOJBIIOro YHucia
nap) ajbTepHATHBHLIX IPHU3HAKOB.

I'ubpuponornuecKuit METOJ JIEXKHUT M B OCHOBE COBPeMeHHOH TreHe-
THKH.

Ennnoo0Opasue nepsoro noxkojenus. Ilepseiif 3axon Mengeas. B Tom
cJyuae, KOrja pOAUTENbCKHEe OPTaHU3Mbl OTJMUAIOTCHA APYr OT JApyra IIo
O/JHOMY M3yYaeMOMYy HNPH3HAKY, CKPEIIMBAHWE HA3BIBAIOT MOHOZUOPUOHBLM.
I'. Mengens NPoOBOAHJI ONBITHI ¢ ropoxoMm. Cpeam OOJBIIOrO KOJIUYECTBA
COPTOB OH BeIOpas AJNA NEpBOTO 3KCIEPUMEHTa ABa, OTJMYAlOIHecs II0
opHomy npusHaky. CemeHa OJHOro copra ropoxa ObIJIHM KeJThle, a ApPY-
roro — g3eseHble. M3BecTHO, 4TO TrOpox, Kak IpPaBUJIO, PasMHOMKaeTcsd
IIyTEeM CAMOOIBIJIEHHS M II03TOMY B IIpejeiaXx copTa HeT H3MeHYHBOCTH
no oxpacke cemaH. Mcnoaesys sro cBoiicTBo ropoxa, I'. Menzgens mpo-
N3BeJl HMCKYCCTBEHHOe OIIbLJIeHHe, CKPEeCTHB COpTa, OTJuYallidecd IBe-
TOM ceMAH (3KeJThHIM M 3ejeHbIiM). HesaBucumo or Toro, K Kakomy cop-
TY NPHHAAJIEKAJIN MaTepUHCKHe pacTeHHs, TMOpPHAHBIE ceMeHa OKa3allucCh
TOJBKO 3KEeJITBIMH.

CnegoBaTesbHO, ¥ THOPH/IOB NMEpPBOro MOKOJIEHUSA IPOABHUJICA NPHU3HAK
TONBKO ofaHOro poautens. Taxue npusHaku . Menzens HasBan domu-
nHawmubimu. IlpusHaku, He HpoABIAKIINecA Yy THOPUAOB TEPBOro IOKO-
JIeHMdA, OH HAa3BaJl peueccusHbimu. B ombiTax ¢ ropoxoM IPHU3HAK Kel-
TOH OKpACKH CeMfH JOMMHHDOBAJ HaJ 3ejieHoU oxpackoii. Takum obpa-
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30M, B moromcTse rubpuznos I'. Menjens obHapyxkui edunoobpasue nepeozo
noxoJseHus, T. €. Bce IMOpPUAHBIE CEMeHAa MMeJH OAWHAKOBYIO OKDAaCKY.
B omsitax, rpe ckpemmBaioluecs COpTa OTJIMYAJMCh M 1O APYTHM IpH-
3HaKaM, OBLLIH MOJY4YeHBI TAKMe Ke De3yJbTATHI: eAuHoo6pasue MepBOTO
NOKOJIEHHA M JOMHHMpOBaHUE OJJHOTO NpPH3HAKA HaJ ApyruMm., B nane-
HeifllleM 3TO SABJEHHWE TMOJYYHJIO HA3BaHUEe nepeozo 3axona Mendens.

BrnocoeAcTBUM reHeTHMKM, M3ydyas HACJIEJOBAHHME DPA3HOOGPA3HBIX INpH-
3HAKOB y DpaCTeHUi, KHMBOTHBIX, I'PHOOB, OOHADYXKMJIM OUYEHDb IIUPOKOE
pacupocTpaHeHHe ABJEHHS JOMUHHPOBAHUA.

Pacmensienne npussaxoB y ru6puIoB BTOPOro mnokoJenus. Bropoii
3axoH Mennenn. M3 rubpuanbix ceman ropoxa I'. Mengens BeipacTu
pacTeHHs, KOTOPhLIE IIyTeM CaMOONbLIEHNsA IIPOHU3BEJIM CeMEHa BTOPOTO I10-
KoseHusa. Cpeim HAX OKA3aJUCh HE TOJLKO JKeJTHIe CeMeHa, HO M 3eje-
Hele. Beero on moayuma 2001 zemenoe u 6022 xenteix cemsaH. Takum
obpasom, ?/, ceMsH ruGPHIOB BTOPOTO TOKOJEHHS MMEIH HKENTYI0 OKpa-
cky u '/, — senenyw. Ciie0BarenpHO, OTHOIIEHHE YMCIA TOTOMKOB BTO-
poro MOKOJeHHs C JAOMUHAHTHBIM NPU3HAKOM K YHCJIY MOTOMKOB C pe-
HeCCHBHBIM OKasajnoch paBHeIM 3:1. Takoe fABJeHuMe OH HA3LIBAJX pac-
wennieHuem npu3HaAKos.

CxonHble pe3yJbTaThl BO BTOPOM IMOKOJEHHH [Jalil MHOTOYHMCJIEHHBIE
ONBITH 10 THOPHAOJOTHYECKOMY aHAJM3Y APYrHX mnap npusnaxkos. OcHo-
BBIBAACh HA NOJYUYEHHBIX peaynbrarax, I'. Meuzens chopmMyaupoBan cBoi
8MOpoil 3aKOH — 3aKOH paclleIIeHUA. B nomomcmee, noiyuenHHom om
cKpewueanus 2ubpudos nepeozo noKoLeHUf, Habawdaemca A6leHue pac-
wennenus: 4eTBepTb ocobeif u3 rubpPUAOB BTOPOrO MOKOJEHUS HECeT pe-
LIECCUBHBIH INIPH3HAK, TPU 4YeTBEPTHM — IOMHHAHTHEI.

F'omo3uroTHBIE M TreTepo3uroTHeie 0cobu. [I1s TOro 4To6HI BBLISCHUTH,
Kak OyJerT ocylmlecTBJIATHCA HacJeJOBaAHMEe IPU3HAKOB INPHM CAMOOIBLIE-
HUH B TPeTbeM MNOKOJeHUH, MeHJenb BeIpacTHi rubpuibl BTOPOTO IOKO-
JIEHMS M IPOAHAJH3HPOBAJ IOTOMCTBO, IIOJYYEHHOE OT CAMOOIBLICHHA.
OH BBIACHWJ, 4YTO '/, pacTeHHif BTOPOr0 NOKOJEHWS, BHIPOCIINX U3
JKEJITBIX CeMsAH, IPHM CAMOOINBIJIEHHH IIPOM3BOJAMIIA TOJBLKO JKeJIThle ceMe-
Ha. Pacremms, BeIpociIMe M3 3eJIeHBIX CeMfAH, AABAJH TOJBKO 3eJeHbIe
cemena. OcraBmimecs °/; pacTeHHil BTOPOTO IOKOJEHMS, BHIPOCIIHE U3
JKEJITBIX CeMAH, JAaBajJH JKeJThle M 3eJileHble ceMeHa B OoTHomeHun 3:1.
Takum obpasom, aTu pacreHHs ObLIM MOAO6HBI ruGpHAAM IEPBOrO MOKO-
JIeHHuA.

Hrax, Menznenem Bnepsble OblI ycTaHOBNEH (aKkT, CBUAETENbCTBYIO-
Ui O TOM, 4YTO DACTEHHMA, CXOAHBIE 10 BHEUIHEMY BHAY, MOIYT De3Ko
OTJIIMYATBCA 110 HACJeACTBEHHBIM cBoiicTBaM. OcobM, He AalouWe paciiern-
JIEHUSI B CJIeAYIOIIEM TOKOJEHHHU, NOJTYyUYHIU HA3BAHHE 20M03U20MHbLX (OT
rped. «roMoc» — DpaBHBIH, «3UroTa» — OIUIOAOTBOPEHHAA ANIEKJIEeTKA).
Ocobu, B moroMcTBE y KOTOPHIX OOHAPY’KMBAETCH pacHIellIeHHe, Ha3Ba-
JIH zemepo3uzomHbimu (OT Trped. «TeTepoc» — APYyrou).

Ilpuyunna pacmervieHHs npu3HaxoB y rubpuaos. Kakosa mnpuumna
pacrierieHus NpU3HAKoB B moroMmcTBe rubpunos? Ilouemy B nmepsom, BTO-
POM U TMOCHEAYIONINX IOKOJeHHMAX BO3ZHHKAKT 0COOH, AAIONIME B De3yJib-
TaTe CKPEIIMBAHUSA MOTOMCTBO C NOMHUHAHTHBIMM M DEIECCUBHBIMH IPH-
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anakamMu? OOpaTuMcA K CcXeMe, Ha KOTOPOl CHMBOJAMH 3allMCAHEl pe-
3yABTATBl ONBITA O MOHOTHOPHMAHOMY cKpemuBanuioo. Cumsoaer P, F|,
F, m 1. n1. 0603HAYAIOT COOTBETCTBEHHO DOAHUTEIBCKOE, IEPBOE M BTOpOE

[IOKOJIeHUA. 3HAYOK X O3HAYaer CKpelmMuBaHHe, CHMBOJI O/oﬁo:maqae'r

MY:KCKOH mon (mur M Komke Mapcea), a 9 — KeHCKHI noJ (3epkajo
Benepsi).

I'en, oTBevaromuii 3a HJOMHHAHTHEIN KeJATHIH IBeT ceM#aAH, 0603HAUNM
fonemoit OykBOil, Hanpumep A; reH, OTBeYalOIIWil 38 peleCCHBHBIA 3e-
JleHbIH 1Ber, — Majoi OykBo# a. IlockonbKy Kaxjgasa XpomocoMa Mpej-
CTABJIEHA B COMATHYECKHX KJETKAX [ABYyMsS TIOMOJIOTAMHM, KamABIA TI'eH
TaKke NMPHCYTCTBYET B ABYX DK3EMIIAPAaX, KAK NOBOPAT I'eHETHKH, B BH-
ne nByx asmreneit (cm. § 27). BykBa A obosHauaer AOMMHAHTHBIA aJ-
Jellb, & @ — pPelecCUBHLIN.

Cxema o00pasoBaHus 3UTOT NPH MOHOIMOPMAHOM CKpEIIMBAHUH Ta-
KOBa:

p?AA X o aa

Famersl A\ /a Famersi A % 1’
Fy Q@ Aa X d’ Aa F, AA Aa Aa  aa
rge P — poaurenn, F, — rubGpuabl mepBoro mokojnesus, F, — rubpu-

bl BTOPOTO IOKOJIEHWSHA.

Jnsa pansHeHIINX paccy:XAeHuH HeoOXOAMMO BCIOMHHTH OCHOBHBIE CO-
ObITHA, NpOUCXOAANHe B Meloze. B mepBom JesleHMM Meiio3a IIPOMCXO-
auT 00pasoBaHHE KJIETOK, HECYNIMX TalJIOMAHBIN Habop xpomocoMm (7).
Taxue KIeTKH COAEPIKAT TOJBKO OAHY XPOMOCOMY M3 KaMI0H Haphl ro-
MOJIOTHYHBIX XPOMOCOM, B JajJbHeiIneM Hu3 HHUX 00pasylTCA IaMeThl.
CnusinMe ramionHEIX raMeT IPH OILIOAOTBOPEHHM BeAeT K 0DpasoBaHHIO
punnounHoit (2n) aurorel. Ilpomecc oOpaszoBaHUA TralJIOWIHBEIX TaMeT U
BOCCTAHOBJIEHME AWILIOWAHOCTH IIPHU OIJIOAOTBOPEHHM 0083aTeJbHO IIpo-
MCXOAUT B KAXKAOM IOKOJEHMH OPraHM3MOB, PA3MHOKAMIIMXCA MOJOBBIM
criocoboM.

HcxoaHble pOoAUTENbCKHE PACTEHMA B PACCMATPUBAEMOM ONEITe OBLIN
romosurorHeiMu. ClegoBaTenbHO, CKpeLIUBAHHE MOJMKHO 3anucaTh Tax: P
(AAxaa). OueBuano, uTo o6a poauTens CHOCODHBI NMPOU3BOAUTH [AMETHI
TOJBKO OAHOI'O COpPTA, NMPHYEM pACTEHHUs, MMEKIIue ABa JOMUHAHTHBIX
rena AA, [alT TOJBKO raMeTsl, Hecyljue reH A, a pacTeHUsA C JIByMHA
peliecCMBHBIMU reHaMH aa oOpasyloT MOJIOBbIE KJIETKHM ¢ I'eHoM a. B mep-
BOM TOKOJeHMH F; Bce NOTOMCTBO IOJyYaeTcs IeTePO3UIOTHBIM Aa u
MMeeT CeMeHa TOJIBKO JKeJITOrO IIBeTA, TAK KaK JOMHHAHTHBIA reH A mo-
JaBJfeT AeliCTBHE pPEIeCCHBHOIO TeHa d.

Taxue rereposurorHbie pacteHus Aa COOCOOHBI IPOM3BOAUTE TAMEThI
JABYX COpPTOB, Hecymiue ressl A U a. IIpM onnofoTBOPEHHUH BO3HUKAIOT
yeTeipe THHa 3uror — AA+Aa+aA+aa, UYTO MOKHO 3amHCcaTh Kak
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AA+2Aa+aa. TlockoabKy B HAIIEM OIBITE TI'eTEPO3UIOTHBIE ceMeHa Aa
TaK)Ke OKpallleHbl B JKeJThli nBer, B F, MOJNy4YaeTcs COOTHOINEHHE Kej-
THIX CeMAH K 3eleHbiM, pasHoe 3:1. IlomsTho, uro '/, pacrenmii, Koro-
phle BBIPOCJIHM M3 KeJTHIX CeMsiH, MMEMIUX reHsl AA, IpH CaAMOOIbLIe-
HUM CHOBA /JaeT TOJBKO JKeJThle ceMeHa. Y OCTaJbHBIX 2/, pacTeHHil c
reHaMu Aa, Tak e Kak y rH6pHaHBIX pacrenmii us F,, Oyayr dopmu-
poBaThCsA JBa pPasHbIX THUIIA raMeT, U B CJeAYIONIEM IOKOJEeHHH IIpH ca-
MOOIILLJIEHMH @POM30HAET pacllelieHue NPU3HAKA OKPACKH CeMAH Ha
JKeJThle M 3ejieHble B COOTHOIIeHHMH 3:1.

Taxkum o6pasoM ObLIO YCTAHOBJIEHO, YTO pACIHIEILIEHHe NPU3HAKOB B
IIOTOMCTBEe TMOPUJHBIX DPACTEHHMH — pEe3yJbTAT HAJIUMUYUA Yy HUX JBYX re-
HOB — A M @, OTBeTCTBEHHBIX 3a Da3BHTHE OJHOr0 MPH3HAKA, HAIPH-
Mep OKDacKH CeMsH.

® 1. B uem ocobenHocTh rubpujosorudyeckoro mMeroja?

® 2. O0bACHATE TEPMHUHEL 2ubpudvl, JOMUHAHMHbLIE NPUSHAKW, peyec-
CUBHBIE NPUIHAKW, 20MO3UZ0MbL, 26MePO3UZOMbL, pAcUlenIeHUe.

® 3. B uyem cymHOCTE BTOpOro 3akoHa Menpensn?

» 4. Bennlii kpoauk (ea) ckpemusaercs ¢ yepHLIM Kpoaukom (AA). 'u-
OpuaHBIE KPOJIMKH CKpeIIHBaloTCA Mexkjay coboit. Kakoe noromer-
BO Y HHX IOJy4yuTcs?

6] IMosropure § 22.

§ 27. 'enomun u ¢genomun. Annenvhvie zemnbi

AnnensHble reusl. MTak, MBI YCTAHOBHJIM, UTO I'eTEPO3UTOTHBIE OCO-
OM UMeIT B KaMJoi KJeTKe ABa reHa — A W 4, OTBevalllue 3a pas-
BHTHE OJHOTO M TOIO e npusHaxa. I'eHbl, onpenendioliie ajlbTepPHATHBE-
HOe pas3BUTHE OAHOTO M TOr0 Ke IPUBHAKA M PACHOJOKeHHbIe B HIEH-
THUYHBIX YYACTKAX TOMOJIOTHYHEIX XPOMOCOM, HA3BIBAIOT QJACAbHbBIMU
2eHamu WM annensamu. JIo0oil AUNIOMAHBIA opraHuaM, OyabL TO pacre-
HUe, »KMBOTHOE WM 4YeJOBEK, COAEPIKHUT B KajKJ0HU KJeTKe ABa ajjesf
gioboro reHa. VcKIlUeHHMe COCTABIAKOT I[I0JOBbIE KJETKM — T'aMeThl.
B pesynbrare Meilo3a KOJMYECTBO XPOMOCOM B HHMX YMEHbINAeTca B
2 pasa, mosToMy Kas/Jas raMera HMeeT JIHINb 110 OJHOMY AJJIeJbHOMY
reHy. Anjenu OJHOTO PeHA DACHOJIATAIOTCH B OJHOM MecTe TIOMOJIOIMY-

HBIX XPpOMOCOM. A

—a
CxemaTuuecKku rerepo3urorHas ocobb 0603HAUAETCA TAK: —e— . "
A
——
I'omosuroTHsle ocobu NpH MOZOGHOM 0003HAUEHUM BBITJIAAAT TAK: —e
a

- A
MM _ , HO X MOXKHO 3anmucaTh ¥ kKak AA u aa.

a
denorun M resorun. PaccMarpusas pesysabTaThl CaMOOTBIIEHHA THO-
puznos F,, Mbl OOHADYKHJIM, YTO DPACTEHH:A, BBLIPOCIINE W3 KEJNTHIX Ce-
M#AH, OyAyuM BHeEIIHe CXOAHBIMH, WJIM, KAK TOBOPAT B TAKHUX CJydYadx,
HMes OJMHAKOBBHIH (peHomun, obdnazaT pasauyHONl KOMOMHAIHEH TIeHOB,
KOTODPYIO TIPHHATO HAa3BIBATL 2eHomunom. Takum obpaszom, sBJIeHHe [10-
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MUHHADOBAaHHA NPHBOZUT K TOMY, YTO IIPH OAMHAKOBOM (peHOTHIIE OCOOH
MoryT 00jajarTh pasJMYHBIMKU reHoTunamu. IloHATHA <«reHOTHO» M «pe-
HOTMI» OYEHb Ba)kHble B reHeruke. COB0KYNHOCMb 6CEX 2€HO8 OPZAHU3-
ma cocmaensem ezo zeromun. Co6oKynHocmbs 6cex NPU3HAK08 OpPZAHU3-
Ma, HAUYWHAS C BHEIIHUX M KOHYas OCODEHHOCTAMH CTPOeHMA M (YHK-
IMOHUPOBAHUA KJETOK M OpPraHOB, cocmasiasem @ernomun. PeHOTHI
dopMupyeTcsl TOj| BJIMSIHAEM TeHOTHIIA W YCJOBHI BHeEIIHeH cpejbl.
Ananusupyomee ckpemuBanue. Ilo deHOTHNY OCOOHM JaNeKko He Bce-
I/la MOYKHO OIpefelIUTh €e TeHOTHII. Y CAMOONBUIAIONMXCH PACTEeHHH re-
HOTHII MOXKHO OIpEeNeNHTh B CJHEAYIOIEM NOKOJeHWH. [[f mepeKpecTHO
PA3MHOMKAIOMIMNXCA BHUJIOB MCIOJIB3YIOT TAK HABBIBAEMOE GHAJAU3UPYIOU,ee
ckpeuwjusanue. TIpH aHaNIM3WDPYIOIIEM CKpeIMBaHUU 0C00b, NeHOTHH KO-
TOPOM CJIEJIyeT OIpelleIuTh, CKPEeIIUBaloT ¢ 0cOGAMM, NOMO3UTOTHBIMH IIO
PelecCCUBHOMY TeHy, T. €. HMEIIIUMH reHoTun aa. PaccMoTpuM aHagu-

?m i? .

Fomosurora letepoaurota  [eTepo3wurora FomoszuroTta

Pue. 36. TlpomexkyTouHOe HAcCJeJOBaHWE Y HOYHOH KpacaBUILbI
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3upyloliee ckpemuBanue Ha npumepe. Ilycts ocobm c¢ renormmamu AA u
Aa umenT oauHAKOBBEINA (enorun. Torza npm cxpemuBaHHE ¢ 0cobbIO,
pPeneccMBHON IO ONpefieIAeMOMYy NPHU3HAKY M HMMeIOLIeil IeHOTHIl ad, Io-
JIy4alOTCA CJEeAVIOIIAe Pe3yJbTaThl:

1. P AAxaa 2. P AaXaa
T'amernr A a l'ametsr Aja a
F, Aa F, 1lAa: laa

W3 aTuxX npuMepoB BHJIHO, YTO 0COOM, TOMO3UTIOTHEIE IO JOMHHAHT-
HOMY TeHyY, pacuieryieHuss B F, He [aiT, a rerepo3uroTHsle 0cobu Ipu
CKpeIMBAHNM C NOMO3UIOTHON 0CcOOBI0 JAIOT pacHienyeHue yxe B F,.

Henonnoe momuuupoBanue. [lanexo He Bcerja reTepo3uroTHbie Opra-
HU3MBI 110 (PEHOTHITY TOYHO COOTBETCTBYIOT POIHMTENI0, 'OMO3HIOTHOMY IO
JAOMMHAHTHOMY TreHy. YacTo rerepo3MroTHble MOTOMKH HMEIOT IPOMEMXKY-
TOYHBIH (PeHOTHI, B TAKHX CIy4adAX TOBOPAT O HENOAHOM OOMUHUDOSA-
Huu (puc. 36). Hanpumep, mpH CKpeIIMBAHUM DACTEHUs HOYHAS Kpaca-
BUANa ¢ OesbIMM IBeTKaMH (aa) ¢ pacTeHHeM, YV KOTOPOro KpacHBIe I[BET-
KH (AA), Bce rubpujbl F; umeroT po3oBsie 1BeTku (Aa). IIpu cKperuBaHum
rubpuoB ¢ PO30BOM OKPACKO# HBETKOB Mexkay coboit B F, NpOMCXORHT
paciuenjesue B oTHomeHHH 1 (KpacHsbrit):2 (pososslif):1 (6Gensbrit).

puauun gucrorsl ramer. Y rubpuaoB, Kak Mbl 3HaeM, OObeAUHA-
IOTCA pa3HBIE AJIJIEJIH, NPUBHOCHMMBLIE B 3UTOTY DPOAUTEILCKHMH TraMera-
Mu. BayXHO OTMETHUTB, UTO pasHBIE AJLJIEJIM, OKA3aBIIMeCH B OAHOH 3M-
rote M, CJleJ0BATEJbHO, B pPa3BUBINEMCHA M3 Hee OpPraHuM3Me, He BJMAIOT
apyr wa apyra. Iloaromy cBoitcTBa ajijleseil ocTAIOTCA MOCTOAHHBIMU He-
3aBHCHMO OT TOro, B KAaKOil 3urore oHM mnobOeiBaiau go artoro. Kamjad
raMeTa COJEp’KUT BCerja TOJLKO OAMH alljlejib Kakoro-aumbo resa.

IInromornueckass OCHOBa MPHUHIMIA YHCTOTHI 'AMET M 3aKOHA pacIien-
JICHUSl COCTOMT B TOM, HYTO TOMOJIOTHYHBIE XPOMOCOMBI M PACIHOJIOMKEeH-
Hble B HHMX ajjelbHble I'eHbl PACHpefiesigioTCas B MeH03e II0 pasHbIM ra-
MeTaM, a 3aTeM IPH OILIOJOTBOPEHMM BOCCOEAMHAIOTCS B 3urore. B mpo-
meccax pacXOMJIEHHA II0 raMetraM u OOBeJIHHEHUs B 3UIOTY AaJJiejbHbIe
reHBbl BeAyT cebsi Kaxk Hezasucumvlie, UeabHble eOUHUYbL.

@ 1. Byser M npaBHJIBHBIM onpejaeleHue: (GeHOTHI eCTh COBOKYIHOCTH
BHELIHUX MPH3HAKOB OpraHusma?

@ 2. C xaxoif meJbl0 NMPOBOJAAT AHAJIMBHDYIOLlee CKpeluBanue?

» 3. Kakoe, Ha Bam B3risjJ, NPaKTHUECKOE 3HAUEHHE WMEIOT 3HAHUA O
resorune u ¢esorumne?

p 4. ComocraBbTe THNBI HACTENOBAHHUA TIeHETHUECKHX MPH3HAKOB MPH
CKpeIMBAHUAX C MOBEJEeHHUEeM XPOMOCOM BO BpeMs Meifo3a ¥ OILI0-
NOTBOPEHHA.

» 5. Ilpu ckpemuBaHHM cepoil M uYepHOH MEIIeHd noayuyeso 30 nmorom-
KOB, m3 HHX 14 Obuim vepHeIiMH. HaBecTHO, uTO cepas oOKpacka
JOMWHHpPYeT HajJ 4YepHOoil. KakoB reHoTHN Mblel pPOAHTENLCKOrO
nokosenna? Pellenue 3agadm cMOTpPHTE B KOHIE VueOHHKA.

» 6. lonybornaseiit Mysunna, 068 pOAUTENS KOTOPOrO0 HMMeJH Kapue
rjiasa, JKEHHMJICA Ha Kaperjasoil »KeHLMHe, OTel, Yy KOTOPOH HMen
Kapue rJasa, a matb — roaybsle. Or aroro Gpaka poamw/ca roy-
Gornaaerit ceiH, Onpegesnre TeHOTHUNBI BCeX YIOMAHYTBIX JIHIL.
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§ 28. Juzubpudnoe ckpewyueanue.
Tpemuil saxon Mendensn

VeTaHOBMB 3aKOHOMEDPHOCTHM HACJIEJOBAHMA OJHOrO TpH3Haka (MOHO-
rubpujgHOe cKpemuBaHue), MeHJenb HAUal HMBYUYAThH HACJIEJOBAHHE ABYX
NPU3HAKOB, 38 KOTODBIe OTBEYAKT JABe NAaphl AJJeNbHBIX TeHOB. CKpe-
I[MBAHHE, B KOTOPOM Y4YaCTBYIOT 0CO0H, OTJHYAIOIINecH MO ABYM IapaM
ajesief, HasbIBAIOT OQUZUOPUOHBIM CKpeuwUuBaHUeM.

ITockoNBKY KaXAblil OPraHu3M XapakTepuayercs O4eHb DOJIBIIUM 4YHc-
JIOM TIPH3HAKOB, & YHCJIO0 XPOMOCOM OrPaHHYEHO, TO Ka)K/Jafd H3 HHUX
JOJIXKHA HecTH OO0JbIIOEe UYHMCI0 TeHOB. PeaysbTaThl AUTMOpPHIHOIO CKpe-
I[MBAHUA 3ABHCAT OT TOrO, JIEIKAT JIM TeHBI, ONpeAeAl0liue PACCMATPH-
BaeMble NPHU3HAKU, B OJHOW XPOMOCOME HWJIH B pasHbeIX. IIpu Aurubpui-
HOM cKpemiuBaHuu MeHJeslb M3yyas HacjeZOBaHHWEe NPHU3HAKOB, 3a KOTO-

Hemuii d
maawuin AABB 3eneHsii
1 Mopummcruu
(7] mﬁ aabb
Hentoin
¥ .-... rna.uxun AaBb

o E] G - s o

> Hemmui Henmuii

Q ﬂﬁanuii rrua.mmu MaaKun N _rpanmu

AA AA Aa Aa

De D= |9 |Da

Hemun Hemmuii Henmui Hemui

i MaaK1in Mqﬂeumﬂncruﬁ MALHHA MODLIMHUCTLI i

i o AA AN AA Aa Aa

K Bb : bb Bb bb
_ Henmuii Hemuit Benenbii Senenbli
5 maawMi Maaxui MAARAA MaaKui
Aa Aa aa - aa

BB Bb BB Bb

Hemmuii Henmii SeneHbin 3eneusii

maaKui MOPLUMHHCTLIA MafHni MOPLLHHHCT bift
o Aa T Ae aa (il aa
Bb bb Bb bb

Puc. 37. MexaHu3aM HacJeJOBAHUA OKpacKd M (OPMBI CeMAH V IOpoXa NIpH AH-
rubpuaHoM ckpemuBanuu. Pemerka Ilennera
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phle OTBeYaloT TeHbl, JejKallue, KaK BBEIACHUJIOCH 3HAUMTEJbHO IMO3/Hee,
B pasHBIX XPOMOCOMAX.

HeszaBucumoe vacuaenosanue. Eciu B AUrHOpHIHOM CKpEIIUBAHUM Te-
Hbl HAXOAATCA B PA3HBIX IIapaxX XpPOMOCOM, TO Iapkl NPH3HAKOB HacJje-
JYIOTCS He3aBHCHMO APYr OT Apyra.

Pacemorpum onbiT MeHzens, B KOTOPDOM OH M3y4aJl He3aBUCHMOe Ha-
cjefoBaHMe NMPHU3HAKOB y ropoxa. OfHO M3 CKpelMBaeMbIX PacTeHHH HMe-
JIO TNIafKHe JKeJThle ceMeHa, Apyroe — MOPIIMHUCTEIE 3eseHble (puc. 37).
B nmepBoM MOKOJEHWM Bce TMOpPHAHBIE DACTEHHA HMMENM IJIaJKue >KeJThie
ceMeHa. Bo BTOPOM IIOKOJIEHMW NPOM30ILIO paciiemnieHue: 315 ceman
OBLJIO rAafKuX Keartblx, 108 — rmagkux senensix, 101 — mMopmuHH-
CTBHIX JKEJNTHIX, 32 — MOpPIIMHHCTHIX 3ejeHbIX. Takum obpasom, B F, 00-
HAPYKeHO deTbipe (EeHOTHIA B COOTHOIIEHHH, OIM3KOM K 9 KeaTbIM
raagKkuM cemeHaM (A—B—), 3 oKeaTsiM MOpPIIUHHCTHIM (A—bb),
3 senenblM riaagkum (aaB—) u 1 seneHomy MopmuaHcTOMY (aabb), rne
3HAK «—» 0003HAUaeT, YTO BO3MOMKHO IPHCYTCTBHE Kak ajenss A, Tak
m a; kak B, tak u b. B Kparkom Bumae pacmiernyienne B F, MOMHO 3a-
mucarh Tak: 9 A—B—; 3 A—bb; 3 aaB—; 1 aabb.

3anumreM CcKpeluBaHuMe TakuMm ob6pasoM, 4ToOBl OBLIO OYEBHMAHO pac-
MOJIO}KeHHEe TeHOB B XPOMOCOMAax:

A B a b
p e = e —a—
s e —— ——
A B a b
v (2 2) (3 )
A B
. —— ——
i =g

IIpu ofpasosasum ramer y ocobeit F, BO3MOXHBI YeThipe KOMOMHa-
oMY JBYX map aJjueseil. MexaHu3M 3TOro mpoiecca NOKasaH HAa PHUCYH-
ke 38. Anjenym OJHOTO TeHa, KAK BBl YyXKe 3HaeTe, Bcerja IonajgamoT B
pasHble raMeTel. PacxoskieHue OJHOW Iapkl I'€HOB He BJIMAET Ha pac-
XO03K/IeHHue T'eHOB JpYroi maphl.

Ecnu B Meiioze XxpomMocoMa ¢ reHoM A OTOMLIAa K OJHOMY IIOJIOCY, TO
K DTOMY JKeé MOJICYy, T. €. B Ty 3Ke TraMeTy, MOXKeT II0NacTb XpoMOoCco-
Ma Kak ¢ regoM B, mak um ¢ remom b. CiexgoBarenbHO, ¢ OIAMHAKOBOMH
BEDOATHOCTBLIO I'eH A MOMeT OKa3aThCs B ONHOM raMere M c resom B,
u ¢ resoM b. O6a cobuiTusa paBHOBeposATHBI. [loaToMy ckoabko Oymer ra-
mer AB, cronsko ke u ramer Ab. Takoe ke paccy:kJeHHe CIIpaBeIn-
BO M [JIg TeHa a, T. €. 4HcJo ramer aB Bcerga paBHO uuciny ramer ab.
B peaysibrare He3aBHMCHMOrO paclpejeleHHs XPOMOCOM B Meifode rubpuj

A B
— ——

A' _k')_oﬁpaaye'r yersipe THna ramer: AB, Ab, aB u ab B paBHBIX KOJH-

yecTBax. JT10 ABJeHHMe ObLI0 ycraHoBiaeHo I'. MenzenemM M HasBaHO 3a-
KOHOM He3a8UCUMOZ0 pACUlenJeHus WIA mpembum 3akonom Mendeas.
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On Gopmynaupyercsa TaK: PACUlenieHue no Kadjic-
doit nape zenos udem He3aABUCUMO Om Opyzux
nap zemoes. FameTnl AB

Pemerka Ilemnera. HesaBucumoe pacumiervie- F ==
HMEe MOXXHO u300pasutres B BuAe TAOJMIBI (CM. B
puc. 37). Ilo mMeHM reHeTHKa, BIepBLIe MOpej-
JIOKMBIIEro 8Ty Tabauily, OHa HaszBaHa pelier-
koit Ilennera. IlockonbKy B AUrHOpHIHOM CKpe-
IMBAHMM [P HE3aBHCHMOM HACJIENOBAHMHM 00-  lamers
pasyioTes ueThbipe THIA TraMeT, KOJIN4YeCTBO TUIIOB
3UroT, 00pasyoIUXcs IPU CIAyYailHOM CIHAHUH
aTHX ramer, pasuo 4x4, t. e. 16. PoBHO CcTOJB-
Ko KJeTok B pemerke [lennera. BenexcTeue no-
MuHMpoBaHuA A Hajn a u B Hajx b pasHbie re-
HOTHIIBI MMEIOT OAWHAKOBbINA (enorur. Iloaromy kKoamuecTBO (DEHOTHIIOB
paBHO TOJALKO yersipem. Hanpumep, B 9 kierkax pemerku [lemHera us
16 BO3MOKHBIX COUYETAHMI PpaCHOJOMXKEHBl KOMOHMHAIIMM, HMelInue Oau-
HAKOBBIH (DeHOTHI — JKeNThie IJaJikue ceMeHa. I'eHOTHIIBI, ONpeAessIO-
uiMe NaHHBIM (eHOTHMN, Takosbl: 1AABB:2AABb:2AaBB:4AaBb.

Yucno pasiMuHbIX PeHOTHIIOB, 00pPa3yoUMXCa NPH AUTHOPUIHOM CKpe-
mmBanuu, pasHo 9. Ywmcno denorunos B F, Npu NOJHOM JOMHHUDPOBA-
Hun pasHO 4. 3HaumT, AUruOpHIHOE CKpeIlUBaHWE €eCTh JBAa He3aBHCH-
MO MIYIIHX MOHOIMMODHJHBIX CKPEIUBAHWHA, Pe3yJbTAThHl KOTODBIX KaK
OBl HaKJIaJBIBAIOTCHA JAPYr Ha Japyra.

B otsmMume OT BTOpPOrO 3aKOHA, CIPaBeJJIMBOrO BCerja, TPeTHil 3aKOH
[IPUMEHUM TOJBKO K CJIy4YasM He3aBMCHMOrO Hac/e/loBaHMfA, Korja Hay-
yaeMble TeHBl PACIOJIOMKEHBI B PA3HbLX NAPAX 20MOJ0ZUYHBLX XPOMOCOM.

CraTucruyeckuit xapaxrep 3axoHoB I'. Mengensn. Ilycts B cxpemiu-
BaHHHM AaXAa NOJY4eHO TOJBKO dYeThipe MNoToMKa. MOKHO JH TOYHO
mpeAcKasaTh reHoTHn kKaskaoro mn3 Hux? HesepHo mymars, 4TO COOTHO-
HmeHHe HempeMmeHHO Oyaer paBHo 1AA:2Aa:laa. Moxer CAyYATBHCHA Tak,
4TO BCe UeThIpe MOTOMKa OyayT ummeTh reHoTun AA unu Aa. Bo3aMOxKHO
u moboe Apyroe COOTHOINEHWE, HATPMMED TPU 0cofu ¢ reHOTUNOM Aa H
ofHa — aa. 3HAUHT JH 3TO, YTO 3aKOH pacIlell/IeHHA B JAAHHOM ciydae
gapymaerca? Her, 3akoH pacinemuieHMs He MOyeT ObIThH MOKoJebieH pe-
3yJBTATAMM CKDEIUBAHWUII, B KOTOPLIX OOHApPY’KeHO OTKJIOHEHHE OT OXKH-
aeMOro COOTHOIIeHMA, B Hamem ciayuae 1:2:1. IIpmumHa AAHHOIO $B-
JIEHUSI COCTOMT B TOM, YTO 3AKOHbI MeHETHKH HOCAT CTATHCTHYECKHH Xa-
paxTep. 9TO 03HAUaeT, HANPUMED, YTO COOTHOIIeHHEe (JeHOTUIIOB MOTOMKOB
3:1, oKUAAeMBIX B CKPEIIMBAHWHM TeTepOo3Huror, OyJAeT BBIMOJHATHCA TEM
TOuHee, 4YeM OOJbIIe MOTOMKOB. B OmbITe IO CKpeIMBaHHIO COPTOB TIO-
poxa ¢ JKeATHIMM M 3ejeHbiMH cemeHamu I'. Mengens B F, momy4mi
oueHb 0GOJIBIIOE KOJMYECTBO CEMAH M IIOITOMY paciielieHHe O0Kasasoch
3,01:1, T. e. OMU3KO K TeOpeTHYECKH OXKHJaeMOMY.

Touynoe BeIOTHeHHe cooTHomenmi 3:1, 9:3:3:1 u APYrux BO3MOXMK-
HO JIMIIb NPH OONBIIOM KOJMYECTBE M3ydaeMbIX THOPHAHBLIX ocobeii.

Korza Menzens CTABMJI CBOM ONBIThI, HAyKe elle HUYero He ObLIO
H3BECTHO HM O XPOMOCOMAX M TreHax, HM O Murtoze m Mmeitosze. Hecmor-
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pA Ha aro, Menjensb, TOYHO yuTd M O6AyMaB pe3yjbTaThl paclleleHnd,
IIOHAJ, YTO KayKABIH NPHU3HAK ONPEJeIAeTCH OTAENbHBIM HAaCJeACTBeHHBIM
(haxTopoM M (aKTOPBI 9TH NEPENANTCA M3 NOKOJEHHMS B IOKOJEHHEe IO
ompeesieHHbIM 3aKOHaM, KOTOpPhIe OH CGOPMYJMPOBAJ.

® 1. B uem 3akKJiouaeTCHs CMBICA TpeThero sakoHa Mengens?

KaxoBbl cBA3M Me)KAy BTOPHIM M TpeThbuUM sakoHaMu MeHgessn?
® 2. KakoBEI LIMTOJOrMYECKUE OCHOBBI AMTMODHAHOrO CKpeLiUBAHUA?

> 3. Kakoe paciiemuieHMe 10O reHOTHOY W (heHOTHIY BO3HMKAET, eclau
rubpHALl BTOPOr0 NOKOJeHNA AMrHOPUAHOrO CKpemuBaHuUA (CM.
puc. 37) 6yayT pasMHOMKATBCA CAMOOMNBILIEHHEM?

» 4. Kakne BO3HHMKHYT DACIIEIUIEHMA 0[O TeHOTHNY M (heHOTHUNY, eciu
KasKAbli U3 [eBATH TEHOTUIIOB BTOPOrO IOKOJEHHT IHrHOGPHIHOrO
CKpeluuBaHuA Oyzer ckpeieH ¢ aabb?

» 5. BenomuuTe, CKOJBKO MeHOTHIOB BOSHHKHET B F, npm MoHOrHOpu-
HOM, AurubOpuaHOM cKpemusaHuax. CKoONbKO reHotunos 6yaer B
F, npu tpurubpuauom ckpemusanuu? [lonpobyiite BriBecTn 06mIyIO
Gopmyny umcna resHoTunos B F, Aas NoaurubOpHAHOrO CKpeIMBa-
HHA.

> 6.V TomaToB okpyrnas ¢opma mniozos (A) AOMUHHMpYeET HAJ Tpylle-

BHJHOI (@), KpacHas okpacka nionos (B) — mazx menroit (b). Pac-

TeHHe C OKPYTJEIMH KPACHBIMHM ILIONAMH CKPEIIeHO C DACTeHHeM,

o01afaloImUM TPYIIeBHAHBIMU JKEeJITBIMH NJI0ZaMH. B moTomcTBe

25% pacTeHmit JaloT OKpYyTrible KpacHble miomsi, 25% — rpyime-

BHIHBbIE KpACHBIe MIOABI, 25% — OKpYIJIkIe »KejaThle MmIoasl, 25% —

rpylueBMAHBIe »KeJaTble niaoAbl (orHomenue 1:1:1:1). KakoBwer reno-

THIBI poAanTeseil M moromxos? PemreHue sazauyu cMOTpUTE B KOH-

ne yuebHUKA.

B cempe poauscs rony6orsassiii TeMHOBOJOCHIH pefeHOK, MOXOsKMi

OO0 3TMM NpH3HAKAM Ha orna. Mare — Kaperiasas TeMHOBOJIOCAS;

fabymka 1Mo MaTepMHCKOW JMHMH — roayboriasasi TeMHOBOJOCAH:

AefyIIKa — Kaperjaselil CBeTJIOBOJIOCHIH; 6Gabymmka ¥ Aefvinka mmo

OTLOBCKOH JIMHMH — KaperJjasble TeMHOBoJockle. Omnpeaenure Be-

POATHOCTL POKAEHUA B 3TOH ceMbe royiyborsasoro CBeTJIOBOJOCOIO

pebenxa. Kapuit mser rias AoMMHHpYeT HaX ToaybGbIM, TeMHBI

LBET BOJOC — HAaJ CBETJIBIM.

v
o

§ 29. Cyennennoe nacnedosanue zenoe

Fpynmer cuenniennsa. Yucio reHOB y KakAOro OpPraHM3Ma, KAK MbI
yie ormedanu, ropasjpo Gosbine umesa xpoMocoMm. CremoBaTenbHO, B 0O1-
HO# XpOMOCOME DACHOJIO}KeHO MHOro reHos. Kax HacieayioTcs reHs, pac-
[OJIO’KEHHBbIE B OJHOH mape TOMOJIOTMYHBIX XpOMOcCOM?

Bonemyro paborTy no H3y4eHHIO HacJIe[OBAHHMA HeaJLIeJIbHBLIX IEHOB,
PaCIOJIOKEHHBIX B IIape IOMOJIOTMYHBIX XPOMOCOM, BBINOJHMIN aMepH-
KaHCKUH yueHn# T. Mopran M ero yuyeHMKH. YUeHBIe YCTAHOBMJIHM, YTO
reHbl, PACTIOJIO}KEHHEIe B OAHOM XPOMOCOME, HACJEeAVIOTCHA COBMECTHO, WMJIHN
cyennenno. I'pynnel reHoB, paclosoKeHHbIE B OZHOM XpOMOCOMe, HAadhl-
BaloT 2pynnaxmu cyenienus. CuenyieHHble IeHBl DACIOJIOMEHBEI B XpPOMO-
coMe B JIMHEMHOM nopsAake. YMCJIO I'PDynn CHENIeHHS y NeHeTHYECKH XO-
POIIO M3YYeHHBIX O00BLeKTOB PABHO YMCIAY OTJIMYAKIIMXCA APYr OT Apyra
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TOMAC T'EHT MOPI'AH (1866—1945) — amepukaH-
ckuil amGpmosor, reHeTuk. Bnepsrie HauaJ Hccjefosa-
HHMA HA NJ0A0BON Mymke — aposodune. Mopran m ero
KOJa CO3JaJd B MTOre JTHUX ONBITOB XPOMOCOMHYIO
Teopuio HacaeacTBeHHocTH. Jlaypear HobGenesckoi
npemuu 1933 r.

XxpomocoM. Y uenoBeKa 24 pasHOBUAHOCTH XPOMOCOM M 24 rpymmsbl CHemn-

JeHud, y ropoxa 7 map xpomocoM H 7 Tpynn cHelJIeHus 4 T. A.
CuenjeHHOe HACJeJ0BAHME H sBJIeHMEe mNepexpecra. PaccMOTpHM, Ka-

KHe THIBI ramer 6ygeT NPOM3BOAUTH 0co0b, ABA I'eHA KOTOPOH HAXOAAT-

¢ B OZHOM XpOMOCOME: . Ocofp ¢ TAKHM TI'eHOTHIIOM IIPOM3BOAUT
a E

nBa Tuna ramer; 22 wm _AB — 5 paBHBIX KomHMUecTBAaX, KOTOpHIE IO-

BTOPHAIOT KoMOMHANMIO I'€HOB B XpoMOCcOMEe pPOAMTEJIA. Bsuio ycTaHoBJIe-
HO, OJHAaKO, 4YTO, KpOMe TaKHuX 00BIYHBIX TaMeT, BO3HHKAIOT H Apyrue,

HOBBIE: A b n 28 , C HOBEIMH KOMOMHAIMAMHK T'eHOB, OTJIHYAIOIIN-
..._..._-.— e

MHCH OT POAMTENBCKHX XPOMOCOM. BBLIO JOKa3aHO, YTO IPHYMHA BO3-
HUKHOBeHHS HOBEIX TaMeT 3aKJI4aeTcs B nepexpecme 20MOJOZUYHbLY
xpomocom (cm. § 22, puec. 31).

T'omosoruuHble XPOMOCOMEI B Ipolecce Meio3a INepeKpelluBalOTCa H
of6MeHMBaOTCA yuacTkamMu. B pesyabraTe 2TOro BO3ZHMKAIOT KAaYeCTBEHHO
HOBBIE XPOMOCOMBI. JacToTa mepekpecra MesKAy ABYMSA CIeIJICHHBIMU re-
HAMH B OAHHMX Cay4aax MoxKer ObIThb GosbIoi, B APYrux — MeHee 3HAa-
YUTeNbHON. OTO 3aBHUCHT OT pPACCTOAHHUA MeXJy IeHaMH B XPOMOCOMeE.
Yacrora (IpOIEHT) mepeKpecTa MeskAy JAByMs Hea/UIeJbHBIMH TIeHAMH,
pacrojio)KeHHBIMM B OJHOM XPOMOCOMeE, IIPONOPIHMOHAJBHA PACCTOAHUIO
Mexay HUMH. Yem OGaMiKe pACIONIOMKEHBI NeHbl B XpOMOCOME, TeM Tec-
Hee CIeIJIeHHEe MeXXJy HHMH H TeM peXe OHM pasjefloTcsA NpH mepe-
kpecre. 1 HaobopoT, yeM AaJibille MeHBI OTCTOAT APYr OT Apyra, Tem cJja-
fee clemeHHe MeXXJAY HUMH M TeM 4Yalle OCYyIIecTBJIfeTcA IepeKpecT.
CrnemoBaTe/bHO, O PACCTOAHHHM MeKJy FeHaMH B XPOMOCOMEe MOIKHO Cy-
AHATH 10 YACTOTE ITepPEeKpecTa.

Hrak, cuenjeHde IeHOB, JOKAJIM30BAHHBIX B OJHON Xpomocome, He
oeiBaer abcomoTHBIM, IlepexpecT, IPOMCXONAINMN MeXKIy I'OMOJIOTMYHBI-
MM XPOMOCOMAMM, IIOCTOAHHO OCYIIECTBJISeT ¢IepPeTACOBKY» — DeKOMOu-
Hayuio resoB. T. Mopras u ero COTPYAHMKM IIOKAB3aJH, YTO, M3YUUB fAB-
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Pue. 39. TeHeTMuecKHe KapTsl
ABYX XpoMocoM Tomara (mpume-
PBl HEKOTOPBIX TIeHOB).

II xpomocoma: D — pacrenne HOpMaibHOI BhICOTH; d — Kapauk; O — Kpyr-
JBI MI0A; 0 — OB&JBLHBINA maoja; Ne — HOpMaJbHBIE JHCThA; Ne — JHCTHA,
nopaxkesHsle Gosnesneo; Bk — kpyrasiit mnox; bk — muox ¢ saocTpeHHBIM KOH-
mom. XI xpomocoma: F — raazkmit mmox; f — pebpucreiit ninox; Lf — comse-
THe HeoOnucrBeHHOoe; If — coueerwe obamcTBeHHOE

JIeHUe CIEINJIeHHsI M IepeKpecTa, MOMKHO IIOCTPOHUTH KAPMbL XPOMOCOM C
HaHeCeHHbIM HA HHUX MNOPAAKOM pacnojoseHusi reHoB. Kaprtel, mocrpo-
€HHbIe IO 3TOMY IPHHIUITY, CO3JaHBI AJSA MHOIMX TeHETHUYECKH XOPOIIO
HU3YYEHHBIX O0BEKTOB: KYKYDPY3bI, MBIIIH, APOMKiKell, ropoxa, NIIeHHIIb],
romara (puc. 39), MIOAOBONH MYIIKH JpPO30(MHJIBI.
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Kak reojiory WJIM MOpPAKY COBepIIeHHO Heobxoauma reorpapuyeckas
KapTa, TAK W TeHeTHKY KpaiiHe HeoOxoiuMa reHeTHuecKas Kapra TOIo
of’beKTa, ¢ KOTOpPLIM OH pabGoraer. B Hacrosmee BpeMs CO3/aHO HECKOJb-
K0 2(@deKTUBHBIX METOAOB MOCTPOEHHA TeHeTH4YeCKHMX Kapr. B pesyibra-
Te BOBHHMKJIA BO3MOKHOCTH CPaBHHBATH CTPOEHHME I'eHOMAa, T. €. COBOKYII-
soctu Beeir JITHK rammomamoro Habopa XpoMoOcOM, y PasdiHYHBIX BH/OB,
YTO MMeeT BaXKHOEe 3HAYEHME /Ui NeHeTHKHU, CeJeKIVH, & TaKiKe 3BOJIO-
LHUOHHEIX MCCIeROBaHMI,

p 1. O6bsacHHuTe, HCHOABL3YA pHCYHOK 39, uTo 0003HAYEHO HA TeHeTHYe-
cKMX Kaprax. Ha KOHKpeTHBIX NMpuMepax NOKayKuTe NpakTHYecKoe
3HAYEHHWEe TeHeTHYEeCKUX KapT.

» 2. Onpepenure, Kakue reHoTHnsl ¥ ¢enorunsl byayr B F, u F,, ec-
au raagxocemenHoe (A) pacreHHe ropoxa ¢ yCHMKaM# (é), roMo3u-
rorHoe nmo ob6oOMM NpPH3HAKAM, CKpeIL[HBAeTCA ¢ MOPIIHHHCTHIM (a)
pacreruem ropoxa 6ea ycukos (c). Oba renma (popma cemeHH U Ha-
JIMYHe MJIM OTCYTCTBHE YCHKOB) JIOKAJHW30BAHBI B ONHOH XPOMOCO-
me. Pelienme 3ajiadl CMOTDHTE B KOHIle KHMIH.

§ 30. I'enemuxa nona

XpomocoMHOe onmpeesieHne 1oja. Y MHOTHX BH/IOB COOTHOLIEHHE MeJ-
Iy 0cODAMM MYIKCKOrO0 M KEHCKOro IoJia NP H3y4YeHHH OOJIBIIOTO YHC-
na ocobeil Bcerja MpUMEpPHO PaBHO, T. €. paclielJieHHe 110 IPU3HAKy I0-
Ja mpouMexoauT B orHomeHuu 1:1.

OT uero ke 3aBUCHT POYK/JEHHE MYKCKHX U KEHCKHMX ocobeii? ¥V mio-
JOBOH MYIIKM ApPO30(HJbI, HA KOTOPOH IPOBEJEHO MHOKECTBO TeHeTHde-
CKMX HCCJeJ0OBaHMII, MOJ ompefeasercsa ciegylomum obpasom. B coma-
THYECKHX KJIEeTKax JApo3odMybl 4yeTslpe Mmapel XpomocoM. B umeno ux
BXOJAT TPH IAPBI QYmMocom, T.e. XPOMOCOM, OJMHAKOBBIX Yy caMmia M
caMKH, M OJHA Iapa XpoMOCOM, PA3JIMYHBIX Yy ocobeil MY»KCKOro M JKeH-
CKOTO I0JIa. 9TH XPOMOCOMBI, KaK OBLIO yCTAHOBJIEHO, OTBEYAKOT 3a OIpe-
JeJleHUe [0JIa M IM0ITOMY OBLIM HA3BAHBI NOJ0EbIMU XPOMOCOMAMU.

B kneTkax caMOK MyX Apo3o(us MMEIOTCA JBe OJHHAKOBBEIE I10JIOBbIe
XPOMOCOMBI, KOTOPhIe YCJOBHO 0o00O3HauaioT kak X-xpomocomsl. Ciexosa-
TeJBHO, B AMILJIOWAHBIX COMATHYECKHX KJETKax CaMKH Habop IIOJOBBIX
xpomocoMm — XX. ¥V caMIOB MOJIOBbIE XPOMOCOMBI OTJHYAKOTCA OT IO-
JIOBBIX XPOMOCOM CAMOK. B coMaTHuecKHX KJIeTKaX caMilia MyXH Jpo3o-
buns uMeercs oaHa X-xpomocoma M ogHa Y-xpomocoma. Iloaromy Ha-
fop MoOJIOBBIX XpomMocoM camua obosnHauaercsa XY. CnejaosarenbHo, Aiile-
KJIeTKHM JKeHCKHUX OPraHM3MOB BCe OJAMHAKOBBI 110 XPOMOCOMHOMY Habopy,
TAK KAK B KaKJ0H M3 HUX uMeeTcs 0 oigHomy Habopy ayrocoM M Of-
Ha X-xpomocoma. Bce crnepmMaTosoMAbl TaK)Ke MMEIOT 110 OJHOMY Habopy
ayToOCOM M OJIHY TOJIOBYIO XPOMOCOMY, HO MOJIOBUHA CIIEPMaTO30UJI0B MMe-
er X-xpoMocoMy, a Jpyras MoJioBuHa — Y-XxpomocoMmy. X-XpoMocoMa H
Y-xpoMocoMa pesko pasianyaiorca mo crpoenuio (puc. 40). Pasmuuarorcs
OHM ¥ 1o Habopy reHOB, KOTOPBIII B HUX COJAEPIKUTCH.

ITockonbky ramersl ¢ X- M Y-XpoMOCOMOIi B peayJbraTe Meiosa 00-
pasyoTcs y CaMIOB B PABHBIX KOJIMYECTBaX, TO OXKHAaeMoe OTHOIIeHHe
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Puc. 40. XpoMocoMHBIE KOMILJIEKCHI caMIa M Pue. 41, YepenaxoBas oKpac-
CaMKH y JAp030(hHJIbI Ka KOIIKH

nmoyioB cocraBiager 1:1, uro u coBnagaer ¢ GaxTuuecKHm HabIOZaeMbIM.
Cxoanblif cnocob ompezeseHHA IIOJOB IPHCYL] MHOTHM KMBOTHBIM, BCEM
MJIEKOIMTAIOIIMM, B TOM YHMCJIe M YeJOBEKY. Y HEKOTODPBIX KHUBOTHBIX M
y pacTeHHH moJ ocodu onpejesnsiercs APYTHMH crocobaMm.

Hacaemosanmue, cuemieHHoe ¢ mojom. B ToMm ciaydae, Korja reHEl, OT-
BeTCTBEHHBIE 3a (hopMHpOBaHME NPHU3HAKA, PACHOJOMKEHLBI B ayTocoMmax,
HacJlelloBaHUe OCYIIeCTBJIAETCA He3aBUCHMO OT TOTO, KTO M3 poauTeen
ABJSAETCH HOCHTEJEM M3y4yaeMmMoro resHa.

Oxnako cHTyanud pe3KO HM3MEHSeTCs, KOrja NPU3HAKH OIpeessior-
csl reHaMM, JieKallMMH B IOJOBEIX XpoMmocoMax. PaceMoTpum npumep
HacJelloBaHUA dYepernaxoBOH OKpACKHM y Komiek. Yepernaxosas OKpacka,
T. €. uepeJoBaHHWe UYEDHBIX M JKEJTBIX HATEH, BCTPEYAETCH TOJBKO Y KO-
mek (puc. 41). KoToB c uepenaxoBoit okpackoil He OGbiBaeT. IToT (axT
He MOrjau oOBACHUTH, IOKA HE CTAJO0 HM3BECTHO, UYTO HACJENOBAHHME [aH-
HOr'0 NPHU3HAKA CIENJIEHO C IOJIOM. .

YepHaa oxkpacKa KOILIEK onpejeisiercas resoM B, peixas — resHom b.
OTH TeHBI pacrnojoxeHel B X-xpomocome. B Y-xpomocome oHM oTCyTCT-
Byior. O6osnaunm X-xpomocomy, Hecymyio ainens B, XZ, a X-xpomoco-

My ¢ amnenem b — X°. I10aToMy BO3MOMKHEI TAKMe KOMOMHAIMM:
X8 XB — yepnas xomxa X® Y — wuepmm KOT
X? X® — pepkas komka X® Y — pBUIKHE KOT

X2 X® — yepenmaxoBasi KOIIKa

Tak kak My»Kckasd 0co0b MMeeT TOJBKO OAHY X-XpPOMOCOMY, TO KOT
MokeT ObITh HJIM YEePHBIM, HJIH DPHDKHM, HO HE MOKET UMeTh yeperna-
XOBYIO OKpPacKy, IOTOMY 4YTO AJIfi ee Pa3BUTHUA HeOOXOAMMO OJHOBPEMeH-
HOe IIPHUCYTCTBHEe TI'eHOB B u b,

Y uyesoBeKa TaK)Ke M3BECTHBI IIPU3HAKHU, CIENJeHHBIe ¢ mojoM. K HuUM
OTHOCHTCH, HAIDMMED, OYeHb TAMKEJOe HAacleACTBeHHoe 3aboJjieBAHUE IeMo-
¢uandA, Npu KOTOPOM KPOBB TepdeT CIHOCOGHOCTH CBEPTHIBATHCHA, Y IeMo-
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dunnkos jaxe HebosblIMe LAPANWHBI M CCAAMHBI BBIZBIBAIOT THAMKeJbIe
KpoBOTeUeHHs. JTo 3aboJjieBaHUE BCTPeYaeTcd, 3a pefdyaillliMMH HMCKJIIO-
YeHHAMH, TOJBKO Y MY:KUYMH. BBUIO yCcTAHOBIEHO, 4TO remoduana oby-
CJIOBJIEHA PEIeCCUBHBIM I'€HOM, DACIOJIOXKeHHBIM B X-XpomocoMme, I103TO-
My T'eTepO3UrOTHEIE 110 JAHHOMY I'eHY JKeHINUHEI 001anaiT 00BIYHOMN cBep-
TBIBAEMOCTBI0 KpOBH. PaccMOTpUM, Kakoe IMOTOMCTBO MOKeT NOABUTHLCH
y TeTepo3UrOTHOM JKEeHINWHBI, BeTynamomeid B 6pak ¢ HOPMaJbHBIM IO
9TOMY MPHU3HAKY MYXKUHHOMN.

I'en, 06yCJOBIMBAIONIANA HOPMAJbHYIO CBEPTHIBAEMOCTh KPOBH, 0003HA-
yum H, a reH, IpH KOTOPOM KpPOBb TepseT CIOCOGHOCTb CBEPTHIBATH-

c, — h. YuuTeIBasi, 4YTO B I'€HOTHIIE >KEHIIWHLI IIPHCYTCTBYIOT JBe
X-XpOMOCOMBI, 8 Yy MYX4YMHB — ofHa X-XpoMocoMa M OJHa Y-XpoMo-
coMa, 3anuileM CXeMy HacJeA0OBaHUA T'eMO(DHINH:
P x X X5y
HOCHTEJLHH- GJIODOBHﬁ
1a reHa remMo- MY¥YHHA
hunuu
Famersr X7; X" b o
F, XHxH XX XHy Xy
af0poBas 3noposasn 3I0POBBIA reMoHIRK-
JeHIIHHA JHeHIHuHAa, MVXKUYHHA MYHUYHMHA
HOCHTEJIBHH-
ona reHa remo-
o

Kenmuua nepesaeT MoJOBUHE CBOMX ChIHOBeil X-XpoMOCOMYy C T'eHOM
HOPMAJBHON CBEPTHIBAEMOCTH KPOBHM, a mOoJoBUHE — X-XpOMOCOMY C re-
HoMm remopuaun. Cpeau ee cheIHOBel MOryTt ObITH M 370POBBIE M IeMO-
huIuKHU.

B cuiy paBHOBEPOATHOIO PACXOMIAEHHA XpOMOCOM IpH (opMuposa-
HUH TaMeT M UX BCTPEYH B 3HUroTe cjefyeT OXHIAaTh, YTO B IIOTOMCTBeE
fospmIoro yuciaa OpaKoB, MOAOGHBIX TOJIBKO YTO PAcCMOTPEHHOMY, Yy IO-
JIOBMHBI CHIHOBeil pasoBbercsi remodusnusa. B To ke Bpems Bce Aouepu B
aoboM caydae moay4arT X-XPOMOCOMY OT CBOEro OTIA ¢ I'eHOM X" no-
aTOMY Y HHX BCerjia HOpPMaJibHaf CBepPTHIBAEMOCTh KPOBM, HO IIOJIOBHHA
Jodepeil OyaeT reTepO3UIOTHBIMU HOCHTEJIbHUIIAMHU 3TOro 3abojeBaHMA.

T'eH, BBI3LIBAIOIIUN AAJbLTOHH3M (HECNOCOOHOCTH PA3JIMYATH KDPACHBIN
W 3eJIeHBIH I(BET), TakKe cuerieH ¢ X-XpoMOCOMOM.

® 1. B uem orimnuMe XpOMOCOMHOTO Habopa camia OT XPOMOCOMHOIO Ha-
Gopa caMKu?
» 2. IMouemy y KeHIIHH, UMEIOIIMX B TreHoTHIe reH remodwuauu, Go-

JIe3Hb He TIPOABIAETCH, 4 Y MYKUMH — npossiaserTcsa?
p 3. B kaxkoM ciydae V MY:KYHHBI-JAJBTOHHKA MOXeT OLITh BHYK-IAJb-
TOHHUK?

p 4. Or yepHO# KOIIKH POAMJIMCH OJUH YepernaxoBblii M HECKOJBKO 4ep-
HBIX KOTAT. OnpesmenuTe: a) GeHOTUN M TeHOTHN oTma; O) mona ue-
penaxoBoro ¥ 4epHbIX KOTAT.

111



§ 31. Baaumodeiicmeue 2eHo86.
Bhesdepnaa wnacnedcmeennocms

B npumepax, KOTOpbie MBI O CHX IOP PACCMATPHUBAJIN, Ka)KIBIi I'eH
onpefensas TOAbKO OJHH NPU3HAK M Da3BUTHe KaKJOT0 NPHU3HAKA 3aBH-
CeJIO TOJBKO OT ojAHOro reHa. OfHAKO, KAK NPaBWJIO, OTHOLIEHUS MEJXK-
Ay reHaM¥ H IPpH3HAKAMH ropasino cJoXxHee.

MHuosxecTBenHOe neiicrBue reHa. OfMH M TOT Ke I'eH MOYKeT BJIHATH
Ha GopMmpoBaHMe psijla NMPU3HAKOB opranusamMa. Hampumep, reH, BBI3bI-
BapIuil obpasoBaHue Oypoil ceMeHHOH KOMKYphl y ropoxa, crnocobcrByer
Pa3BUTHIO IIUTMEHTAa M B JPYIHX 4YacTAX pacTeHuil. PacTeHus ¢ ceMeHa-
MH, NOKPBITHIMHM OYpoH CceMeHHOH KOMYpOH, MMeIOT HBeTKH (HOJIeTOBOMR
OKpPaCcKM, a pacreHus ¢ 0Oesoil KOKypoi cemsH — Oesnble nperku. Bou-
AHHWe OJHOro reHa Ha pa3BHTHe MHOI'MX NPH3HAKOB HAa3BIBAKOT MHOMCE-
cmeeHHblM deilcmeuem zena. Takoe MHOMKECTBEHHOe AeHCTBHE XapakTep-
HO AJsi OONBIIMHCTBA T'€HOB.

OObIYHO CyAAT O AEHCTBHHM I'eHa TOJBKO II0 TeM IIPU3HAKAM, KOTO-
pble Jerko obHapy:kupaiorcs. Hanpumep, v Myxu Jpo3o(ubl riasa ume-
IOT KPACHYIO OKPACKY, PA3BUTHE KOTOPOH 0OYCJIOBJIEHO NMPHCYTCTBHEM re-
Ha W. Ilpn sHanmuuy ansesieit w NMUIMEHT, BAMAIOIIMHA HA OKPACKy IJas,
OTCYTCTBYET M OHH cTaHOBATCA OGeasiMu. OKasajoch, YTO aJjlelb W BIH-
feT TAaKJ)Ke Ha OCBeTJIeHHMe OKPACKH TejJa U H3MeHeHHe (OopMBI HEKOTO-
PBIX BHYTPEHHHMX OPraHOB MYXH.

B HEKOTOpPBIX cay4yasx NPOSIBJIEHHEe MHOYKECTBEHHOTO HeHCTBUS TeHa
gerko Habumrogars., Hanpumep, y yesioBeka ecTh I'eH, OIpeAesIOIIUAN pPbi-
JKYI0O OKPACKY BOJIOC. ITOT e IreH oOycioBiuBaeT Gojiee CBETJIYVIO OKpac-
KV KOXKH, & TaK)XKe NOSABJIeHHe BeCHYIIeK. ¥ pPACTeHHH ropoxa IreH, OTBe-
YAOIUHA 34 KPACHYID OKPACKY IIBEeTKOB, OIpeJeJfeT M KpPACHOBATHIM
OTTEHOK cTebJei.

OrtHomenne red — mnpusHak. IIpy cKpeluBaHMM B peayJbTaTe B3a-
HMOZEHCTBUA [OBYX DPA3JHNUYHBLIX I'€HOB B IOTOMCTBE MOI'YT BO3HHUKATH HO-
Bhle NIPU3HAKH, OTCYTCTBOBABIINE Yy POAUTEIbCKHX OPraHWU3MOB. JTO fAB-
JIeHHe Ha3bIBAIOT H06000pa3oéaHuem TPH cKpemuBaHusax. Ero oyeHn ua-
cTo HaOM0OJAIOT NPH pa3BefleHMH JAOMAIIHUX >KUBOTHBIX M KYJbTYDPHBIX
pacTeHHIA.

IIpuBenem npumep. ¥ AYIIMCTOTO rOPOMIKA — CAJ0BOr0 PACTEHUA —
eCTh MHOrO COPTOB, KOTODPbIE OTJMYAIOTCS II0 OKPACKe IBEeTKOB, B YACT-
HOCTH copra ¢ OesnbiMu nBerkamu. Ilpu HeKOTOpBIX KOMOMHALMAX CKpe-
MBAHUA ABYX OeJbIX COPTOB MeAy coD0# NIOoJyuYeHHBIE CEeMeHa JaloT
pacTeHus ¢ (PHOJETOBLIMH IBETKAMH. BHOXMMHYECKHH aHAJU3 IOKAa3aJ,
uro (PUoNeToBadA OKPACKA IBETKOB AYIIMCTOIO OPOIIKA — pe3yJbTaT pe-
aKIHY MeXXAY ABYMS BeIleCTBAMHM, KajKJ0e M3 3THX BellecTB obpasyer-
¢ IoJ| fefcTBHEM OIpejieleHHOTO reHa. Vimeercsa gBa reHa, Kasablid c
aByms amtensmu — C, ¢ m P, p. Okpacka useTrkoB obpasyerca Toraa,
KOrZia B IMeHOTHIIE PACTEHMUS IMPHCYTCTBYIOT OAHOBPEMEHHO JBa JOMMHAHT-
HeIX reHa C u P. CkpemiuBaHHe ABYX COPTOB AYIIMCTOrO ropouika c¢ Oe-
JIBIMH IIBeTKAMH, Korjga rubOpuabl IIepBOTO IOKOJEeHHA HMMeloT (hHoJIeTo-
Bbl€ I[BETKH, 3AlMCHIBAIOT CJEAYIOIEM o0pa3om:
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P CCpp~ X ccPP

Genbie Beanle
HBEeTKH LBETKH
I'amersr Cp cP
F, CcPp
(prHoNeTOBRIE
[BETKH

TakuMm 06pa3oM, MBI BHAMM, YTO B I'eHOTHIE JIOOOro OpraHuM3Ma re-
HBI B3auMoJeicTBYIOT MedkAay coboil; Ha (QeHOTHIHYEeCKOe IpPOABJIeHHE
NpU3HAKA BJAAET IeJblii KoMIuleKc reHoB. CoderaHus reHOB B OpraHms-
Me 00YCJOBIMBAIOT MHAMBUAYAJbHBIE pasnuuus ocobeil OAHOrO BUAA.

Bresanepuas HacaexcTBeHHocts. IIpuBeneHHble BBIIIE NPUMEPbl BeAy-
meil posiM fApa ¥ XPOMOCOM B NeHeTMUYECKUX IIpolleccax He CJeAyeTr pac-
CMATPHBATH KAK CBUJAETENHCTBO OTCYTCTBHA KaKON-THO0 pOJIA IUTOIIA3-
MBI B Ilepejlaue CBOMCTB M3 IOKOJEHMA B MOKOJEHHe. YdacTHe IHUTOILIAa3-
MBI B (JOPDMUPOBAHUH HEKOTOPBIX IPH3HAKOB CBA3AHO C paboToii BHeAlePHBIX
reHOB, PACIIOJIO}KEeHHBIX B opraHomjax. MHTOXOHAPHHM U XJOPOILIACTBI CO-
nepxar JHK, ee remsl KoampyioT psaj npudsakos. O HaJlwduu BHeAAEP-
HBIX TEeHOB CBUJETEJLCTBYIOT [JaHHbIe O HACJeJOBAHHHM HEKOTOPBIX IIpH-
3HAKOB y pacreHmil. K mX uMcly OTHOCHTCS HECTPOJHMCTHOCTH Y HOYHOM
KpacaBuIbl M JbBHHOro 3esa. HaciezosaHuwe aToro npusHaka He yKJa-
apiBaeTcs B paMKu 3aKoHOB Memnjensa. O0bACHAETCA TaKkoe Hacjej0oBaHHE
TeM, UYTO IJIACTHAbI OBIBAIOT OKpAIlleHHBIE M HeOKpAIIeHHBIE. It opra-
HOMZBI BOCIIPOM3BOASATCA B KJIeTKe HE3aBUCHMO OT JleJleHUA AApa | CJy-
yaliHO pAacHpefendloTCa MeXAYy A0YepHUMH KJIeTKaMH. W3 KIeToK, CO-
AepIKAIUX CMech 3eJIeHbIX M HeOKPAIIeHHBIX IJIACTHJ, HPH JeJeHHH MO~
I'YT NOABJATHCA KJETKH TpPeX BO3MOJKHBIX THIIOB: COAepKaiue TOJBKO
HeOKpallleHHbIe, TOJBKO OKpAIeHHBIe ILIACTHABI U COAepIKaliue CMeCh
muacTun. B pesyiasrare BO3HUKAKOT TPU BapUaHTa OKPACKH pacTeHMit: OK-
palleHHBIe, HEOKpALIeHHbIe ¥ Mo3audHble. IIOCKONBKY e/IMHCTBEHHBIN CIIO-
co0 NMPOHUKHOBEHHA IJACTHJ B 3Ur0Ty CBA3aH C AWIEKJIeTKOH, a He cOo
cnepMueM (Tak Kak OH He COAEPIKHUT ILIACTHA), HAOIIOAAETCA MAMEPUH-
ckoe HacaedosaHue.

H3BecTHO MHOKeCcTBO (DAKTOB, IOKA3bIBAIOLINX CYIIleCTBOBaAHNEe BHEANEP-
HOH HACJEIACTBEHHOCTH He TOJIBKO y PACTEHHH, HO M Y KHUBOTHBIX M MH-
KPOOPTraHHU3MOB.

» 1. Kakoe moromcrso Gyaer mosnyueno B F,, ecinu pacTeHue ¢ uose-
roBbiMa mBerkamu (CePp) Gyzer pasMHOMKATBCS CaMOONbLIeHHeM?

® 2. Yrto takoe HoBooOpasosanue? I[IpuBesuTe npHMepHI.

® 3. Yem orauuaercsa BHesiJlepHad HACJHEACTBEHHOCTH OT AfepHOit (MeH-
[esIeBCKOiT) HacaeAcTBeHHOCTH?

§ 32. Baaumodeiicmeue zenomuna u cpedvi
npu ¢gopmuposanuu NPpUHAKQ

KauecTBeHHBIe M KOJWYeCTBeHHble NpH3HakH. Bce npusHakm opra-
HM3Ma MOYKHO pas3fieIMTh HA J[Be TPYIIbl — KQYeCmeeHHbie W KOIude
cmaeennvle. OKpacka IBeTKOB, (opMa ILIOJOB, MACTb MKHBOTHBIX, LBET

113



rJIa3, MOJIOBBIE DA3NM4YMA — BCE 9TO KauecTBeHHble mpu3Haku. Ilpm uay-
4YeHNH KavYeCTBEHHBIX NPHU3HAKOB He BO3HMKAET 3aTPYAHEHUil B MX KJjac-
cupuranny. PeHOTHNNYECKHEe KJACCHI ITOTOMKOB, IOSBMBIINECH NPH pac-
IIEeIJIEHUH, JIEFKO pPasiM4YMMbl: YepHas WiIn Oypas KopoBa, KpacHas WA
uepHas Jmca, Genble WIM (DUOJNETOBbIE NBETKH Y AYIIMCTONO TOPIIKA
. S A, &

Opnako uM3MeHYMBOCTH (pa3HOOOpPa3Ue) HOCHT HE TONBKO KAYECTBEH-
HEI, HO ¥ KOJMYECTBEHHbIH Xxapakrtep. SHmeHOCKOCTH KYpP, MOJIOYHOCTh
KOpOB, Macca CeMsH MNIIeHWIbl — BTO NPUMEpPhl TAK HASKIBAEMBIX KO-
JIMYECTBEHHBIX NPU3HAKOB. BONLIIMHCTBO NPU3HAKOB, BaXKHBEIX NpPH pas-
BeJIeHUH >KHUBOTHBIX M BBIDAIMHUBAHUMN PACTEHHUIH, HOCHT KOJMYECTBeHHBIH
xapakrep. KonuvecTBeHHbIe NPHMBHAKM MOMHO H3YYaTh C [OMOIIBLIO M3-
MepeHUs M IMOoJCYeTA.

JKuBBle OPraHM3MBI MOCTOAHHO MCIBITHIBAIOT JeicTBHe pasHoobpas-
HBIX (DAaKTOPOB CpeAkl, B KOTOpOH oHM oburaior. Cpeaa Biauser Ha top-
MHUDOBAHHE M KOJHMYECTBEHHBIX, W KAYECTBEHHBIX NPU3HAKOB.

Bausnne ycnoBuii cpe;bl Ha KavyecTBeHHbIe NPH3HAKW. MHOTHe Ka-
UeCTBEHHbIE NPN3HAKM B MEHBINEH CTENeHH, YeM KOJIMYeCTBeHHBIE IIpH-
3HaKH, NOABepJKeHbl BIMAHMIO ycJaOBHi cpexsl. Hanpumep, B cempe, rae
OTel] ¥ MaTh MMeIOT roayboii uBer rias, POKAAITCA TOJBKO roJyGora-
3ple gern. IIpu sToM He MMeeT 3HAYEHHMS, B KAKHMX YCJIOBHUAX IKUBET
RaHHasA ceMbsA. OJHAKO MOKHO IPUBECTH HEMAJO NPHMEPOE, JeMOHCTPH-
PYIOIIAX BJIWAHWE CPeAbl. ¥ NPHMYJBI OKpPAcKa LBETKOB ONpeAesfercs
anneasHON mapoit Rr. TomosuroTHbie pacrenus RR 06BIMHO MMEIOT Kpac-
HBbI€ IBETKH, HO ecJM B MOMeHT (opMupoBaHus OyTOHOB pacTeHme Ie-
PEHEeCTH M3 OOBIYHBIX KOMHATHEIX YCJOBHH B TEIUIYIO BJIAXKHYIO OpaHIKe-
peio ¢ remneparypoir 30—35 °C, To mosiBaTcs Genble mBerknm. Boaspa-
INeHne B KOMHATHBIE YCJIOBHA He M3MeHsAeT uX Gesoil 0KpacKu, HO BHOBb
PacuyCTHBIINECA IBeTKH OyayT KpacHbiMH. IIOHATHO, 4TO B ITOM CIy-
4ae M3MEHMJICA IPHU3HAK, a4 He IeH.

JpyruM nmpmmMepom, NmOKa3biBa-
IOILIUM BIANAHUE YCJIOBHIH BHEIIHEeI
Cpellbl Ha Pa3BHTHE KAUYECTBEHHBIX
IPH3HAKOB, MOJXKET CJIYKHTH H3-
MEHEeHHe OKDAaCKH IIePCTH y Top-
HOCTaeBoro Kpoauka. I'opHocrae-
Bele kpoiauku (c’c¢®) m kpomuxwu-
anebHHOCH! (CC) NPH POMKIEHHHN HE
OKpamreHbl. AnbOMHOCHE! OCTAIOTCHA
COBEpIIeHHO OenbIMM B TedeHUe
BCel JKHM3HHM, & Y T'OPHOCTAEBBIX
KPOJIMKOB JIAIIKH, XBOCT, VIIM H
MOPZAOYKa CO BpPEMEHEeM OKpAallu-

25-27°C

16°C 14°C

Puc. 42. PacnipejiesieHue TeMmeparyp-
HBIX MTOPOT'OB NUIrMeHTO0OpA30BAHUS B
BOJIOCAX TOPHOCTAEBOI'0 KPOJHMKA
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BAIOTCA B YEpHBIH I1BeT.

Ecim y roprocraesoro kposu-
Ka (puc. 42) cO6puth mepcrs Ha
KakoM-1ubo yvacTke Tena, TO
OKpacKa BHOBBL BBIPOCIIEH mIepeTu



Puc. 43, JIpa GbIuKa rof0oBAJIOTO BO3pACTa, NMpOM3omIeAllHe OT OJHOTO OTHA, HO

BRIPAIIIEHHBIE B PE3K0 Pa3JMYHBIX YCJIOBHAX

Gyner saBuceTb OT Temmeparypsl cpeasl. Tax, ec-
au cOpure Genyo mepeTh Ha OOKYy MAM HA CHUHE
M CO/IePIKATh >KMBOTHOE IIPM TeMIlepaType BhIlIe
2°C, ToO Ha 9TOM MeCTe CHOBa BbIpacrer Oejas
mepeThb. IIpu TeMneparype Bosayxa Huxe 2 °C Bme-
cro Gemoit meperm BeipacTer uepHas. Ho ecawm
cOpUTHL MIepCTh HA yXe, TO B OOLIYHBIX YCJIOBHAX
TaM CHOBA BBIPACTET YepHAd MIEpPCTh; IIOA corpe-
palomuM Komnpeccom (mpu temneparype 30°C) na
BHIOPUTOM yuacTKe BeIpacTer Oesnaf IIepCThb.

OT™H onbIThl 00BACHAIT, II0YEeMy TOPHOCTAeBBIE
KPOJMKH POIKAAIOTCA COBepIIeHHO OenbIMH: B 9M-
OpMOHANBHBIN TEPHOJ OHM HAXOAATCA B YCIOBHAX
BBICOKOH TeMIlepaTypsl.

Bausaue ycioBMM cpelibl HA KOJWYeCTBEHHBIE
npu3Haku. PaszBuTHe KOJIHYECTBEHHBIX IPU3HAKOB
OUeHb CHJILHO 3aBUCHT OT BJIMAHHUA YCJIOBHH cpe-
abl. Macca Tena y KPYIHOrO pOraToro CKOTa, Kak
M y JAPYTHX JKUBOTHBIX, — THIIMYHBIA KOJHYECT-
BeHHBIM NPU3HAK. YCTAHOBJEHO, YTO IMeHOTHUII OKa-
3BIBAET Ba)KHOe BJIHWAHHE HA (opMHUpoBaHUE IIPH-
sHaka. Vmenno Ousarosaps pasiInduaM B T'eHOTH-
e TOpPOALI KPYIHOrO POTATOTO CKOTA Ppesko
OTJIMYAIOTCA IO CpejAHeMYy 3HAYeHWI0, HalpuMep,
Macchl ofgHOro »xuBoTHOro. OpHAKO YCJIOBHA cpe-
Ibl, HATIpUMep KOJHYecTBO M KayecTBO KOpMa, MI-
paloT He MeHee BAXKHYIO pOJb B (DOPMHUDPOBAHMHM
aroro npuaHaka (puc. 43).

W3BecTHO, YTO KOJHMYECTBO M KayecTBO MOJIO-
Ka B OONBIION CTENEeHM BaBUCAT OT IPAaBUJILHOCTH
KOpMJIeHMA KOpoBel. Ho 3HauuT JM 93T0, HYTO
yAoi saBMCHT TONBKO OoT Kopmienus? Her, Takoit
BBIBOJ, HeBepeH. M3BecTHO, 4YTO HEKOTODbLIEe IIO-
pOABI CKOTA [JAIOT B OOBLIYHBIX YCJIOBHAX B TIOJ

Pue. 44. HNamenenue

paamepa OJAyBaHYHKA
Moji, BIAUSAHUEM YCJIO-
BUIf cpejasi:

1 — BrIpOCIIMIi HA paB-
HUHe; 2 — BbIPOCIINH
B ropax
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800—1200 kr mosnoka. YiyumeHue KOPMJEHMUS ¥ COAEPIKAHHUA ITUX IKH-
BOTHBIX MOJKET PEe3KO MHOBBICHTH MX IPOAYKTHBHOCTHL A0 2500 Kr moJo-
Ka. YXyAUIeHWe YCJOBHHA MOXKET IPHUBECTH K TOMY, YTO HeHHAS nopojia
ckora, gatomas 4500—5000 kKr B roj, CHM3HT NPOAYKTHBHOCTH JI0
2500 kr um paxe muke. OMHAKO TOLHATH NPOAYKTHBHOCTE CKOTA A0
4000—5000 kr, yaydmasi TOJBKO YCAOBHSA COAEDIKAHUA, HEBOZMOMKHO.

Hopma peaxkuun. Hrtak, NpuU3HAKM DasBUBAIOTCA B pPe3yJIbTaTe B3au-
MONeMCTBHA TreHOTHNA # cpeabl. OfIMH M TOT JKe TeHOTHII MOMKEeT B pas-
HBIX YCHOBMAX Cpejbl JaBaTh pDa3HOe 3HaueHWe mNpusHaKa. Ilpemensi, B
KOTOPBIX BO3MOXXHO HM3MEHeHHWe NPH3HAKOB Yy JAHHOTO TeHOTHIA, HAZBI-
BAIOT HOpMOU peakyuu. WHadye roBopsi, OPraHMaM HacjejAyeT He INPH3HAK,
KaK TaKoBO#, a cmnocobHocTh (OpMHUpPOBATH ONpeAeNeHHbIH (EeHOTHI B
KOHKDETHBIX YCJOBHUAX CpeAbl, T. €. HOPMY peakuuu (puc. 44).

Ha npumepe ¢ MOJIOYHBEIM CKOTOM MOMKHO OTMETHTH, UTO HOpMa pe-
4KIIHH MOJIOYHOCTH MECTHBIX TIIOpoJ ckora KoJsaebiaerca or 1000 no
2500 kr, a y HEHHBIX MOPOJ OHA 3HAYUTENHLHO BhIme — or 4000 JI0
6000 kr monoka B roxg m jake Gonee. B rakmux caygasx roBOpAT, YTO
IPU3HAK MOJIOYHOCTH Y KODPOB 00J1aJlaeT IIMPOKOM HOPMOM peakIuu.

Taxkum obpasom, (eHOTHD KaKAOH 0cOOM ecThb Pe3yJabTAT B3auMOJeli-
CTBHA €e I'eHOTHIA C YCJOBUAMH OKpy’Kamomeil cpensl.

b 1. ITouemy pasHooOpasue KauecTBeHHBIX NPH3HAKOB B MaJsoil crere-
HU 3aBHCHT OT BJMAHMUA YCIOBHH cpemni?

b 2. Uem ompejfensiercd IIHPOTa HOPMBI peaxiuu?

» 3. MoxHO 1M, yAYYINMB YCIOBHS KOPMJIEHHSA, NPeBPATHTH OBEL, rpy-
OOIIEPCTHBIX B TOHKOPYHHBIX?

P 4. Kaxkoe mpakTH4YecKoe 3HAYEHHE B CEJIHCKOM XO3AHCTBE MMEeT 3HA-
HUe HODMEI pPeakIMM JKHBOTHBIX M pacTeHmii?

(0] IToBropuTe § 28.

I'nasa VIII. 3AKOHOMEPHOCTH
HU3MEHYHUBOCTH

WU3meHYnBOCTE, XapakTepHas IJIA BCEX IKUBBIX OpPraHu3MOB, ObIBaer
AByx Tunos. Ilpexme Bcero aro wacaedcmeeHHaAns USMEHHUBOCMb, KOTO-
pas cBfizaHa C HM3MEHEHHMEeM CAMHUX TI'€HOB WJIM BO3HHUKHOBEHHEM HX HO-
BBIX KoMmOuHanuii. Bropo#t tun — wmodupurauuonHnas usmenuusocms.
B orimMume OT HacleACTBEHHOW HM3MEHUMBOCTH OHA He CBASAHA € H3Me-
HEHHAMH IeHOTHUIA M B IOCJIEJAYIOIIHe IOKOJEeHUs He Nepeaaercs.

§ 33. Modupurayuonnas u nacnedcmeennasn
U3MEHUUBOCTMD.
Kombunamuenas uzmenwueocmsw

Moaupuraunonnas uamenuuBocTs. PasHooGpasue (DEHOTHIIOB, BO3HMU-
KaloIHX y OPraHu3MOB OJHHAKOBOTO TeHOTHIIA II0J BJIUAHUEM YCJIOBHI
CcpeJibl, HA3BIBAIOT MOOUPUKAUUOHHOU U3MEHYUBOCTBIO, Cnexrp moaudm-
KAIlMOHHOH M3MEeHYMBOCTH ONpEJesAeTcs HOPMOH peakiuH. ITpumepom
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ABI'YCT BEMCMAH (1834—1914) — nemenxmii 300-
JIOT W TEOpeTHK 3BOJIOIHOHHONO yueHunsa. OcHoBHbIE pa-
60TBEl IMOCBAINIEHBEI BONMPOCAM HAC/EJACTBEHHOCTH W HHIH-
BHAVAJILHOI'O pasBUTHA. BICTynas LIPOTHB JaMapKua-
Ma, OTPHIIAA HACJe[0BAHHEe NMPHOOPEeTEeHHEIX NPU3HAKOR.
ABTOD YMO3PHUTEJLHOH TEOPUH HACJEJCTBEHHOCTH H HMH-
AMBH/AVAJBHOIO PA3BHTHS (TEOPHH HENPEePHIBHOCTH «3a-
POABIIIEBON IJIA3MBI»), NPEJBOCXHUTHBIIEH COBPeMeHHOe
npeicTaBJeHHe 0 XPOMOCOMax KaK HOCHTeJNSIX Hacjen-
CTBEHHOCTH,

MOAM(pUKAIMOHHON HM3MEHUYMBOCTH MOKET CIYKHTb HM3MEHYHBOCTH IeHe-
THYECKH CXONHBIX (MAeHTHUHBIX) ocobeit. MHOrue BHJBI pacTeHWH, Ha-
npumep Kaprodeib, OOBIYHO Pa3MHOMKAITCA BEreTaTMBHO, B 3TOM CIy-
yae BCe IOTOMKHM 00JaJal0T OAMHAKOBBLIM IeHOTHIIOM. 3HAYHT JH 3TO,
YTO BCe pACTeHHs, BRIPOCIIHE HA I10Jie ¥ NPOMCXOASAIIHNe OT OXHOro KJyo-
us, 6ynyr ommuaxoBbl? Her, MHOrue pacTeHHMs CYIIECTBEHHO OTJIHYAIOT-
cfl [0 BBHICOTE, KYCTHCTOCTHM, KoXWuecTBy H (opme KiyOHeH H ApPyrum
[IOKa3aTensM.

9ti (QeHOTHMIIHYECKHEe PA3JH4YMA Mex/y TIeHeTHUeCKH HICHTHYHBIMU
pacTeHuaMu OOYCJIOBIEHBI TeM, YTO HMX pas3BUTHe IMPOMCXOJAHMJIO B pas-
JUYHBIX yejoBuax cpensl. Jlaske B mpejenax OAHOM I'PDAAKH eCTh Pasin-
YU B YPOBHE OCBEIeHHOCTH, YBJIaXXHEHUs MOYBbI, B KOJHUYECTBE COPHHA-
KOB. DTH Pa3JMuMsA CKashIBAIOTCA HA PasBUTHHM DacTeHHi. YCIOBHS BHENI-
Hell cpeiibl U3MEHSI0T 0COOEHHOCTH NMPOABJIEHUA I'€HOB, HO He CAMHU I'eHBl.
Muorme reHsl OTBeyaloT 3a cuHTe3 (epmentoB. Koamuecrso u HabGop
MHMKDOAJEMEHTOB B NOYBE MOTYT CHJIBHO MeHATh (MOAMDHUIMPOBATH) aK-
THBHOCTL (DEPMEHTOB M, CIeNOBATEJIbHO, CKa3bIBATHCA HA pocTe M pPa3BU-
Tum pacrenuii. OxHako 8T ModupurKayuu He HACIEAYIOTCH, MOTOMY 4TO
reHbl, OTBEUYAOI[He 38 pasBHUTHE pacTeHW, He MeHAITCA B OTBET HA H3-
MeHeHHs TeMIepaTypbl, BJa)XHOCTH, XapakTepa nurasus. BeiBog, 4TO
Npu3HAKH, NpuoOpeTeHHBIe B TeUeHHe KM3HM OPraHM3MOB, He HacJeay-
0TCs, caenaj KPYIHBIE Hemenkuit 6uosor A. BeiicmaHs.

HBeoraa mMoAMPHKAIMOHHYI H3MEHUYMBOCTH HA3BIBAIOT HEHACJEJCTBEH-
HOM. DTO BEPHO B TOM CMBICIe, YTO MopuduKanuu He Hacienywores. Cie-
AyeT NOMHHMTB, OAHAKO, YTO camMa CnocoOHOCTh JKMBBIX OPraHM3MOB K
ananTUBHBIM MOAHM(MPUKAUMAM — MPUCIOCOOMTEIBHBIM M3MEHEHUAM — Te-
HeTMuYecKH o0yclioBJIeHa, BblpaboTaHa B peayJjibTaTe €CTEeCTBEHHOrO OT-
fopa.

Tunel HAcCHeACTBeHHOH uHameHuusBocTH. HacnejncTBeHHas H3MeHYH-
BOCTH — OCHOBa pa3Hoo0pasHs JKUBLIX OPraHM3MOB M IJIABHOE YCJIOBHE
HUX CHOCOOHOCTH K SBOJIONMOHHOMY pPasBUTHIO. MeXaHu3Mbl HaCJIeACTBEH-
HOIl HM3MeHUMBOCTHM pasHooOpasHsl. OCHOBHOHM BKJaJ B HAaCJEJICTBEHHYIO
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M3MEHYUBOCTh BHOCUT 26HOMUNUYECKAR UIMEHYUBOCMDb; CYIIECTBYeT TaK-
e M yumonaazmamuveckas udmerHiusocms. I'eHOTMNHUYECKAS MIMEHYH-
BOCTh, B CBOIO OYepenb, cjaraercd U3 mymauyuoxHoi (§ 34) m wombuna-
muenolt usmenyusocmu. KomMOnHATUBHAA M3MEHUYMBOCTE — BajKHEHIITHit
HCTOYHMK TOro OecKoHeuHO GOJBIIOrO HACJIEACTBEHHOIO pasdHoOGpasud,
KOTOpoe HaOJI0IaeTcs y KUBBIX OPraHU3MOB.

B ocHOBe KOMOGMHATHBHON M3MEHUYMBOCTH J€KHUT I0JOBOE DPA3MHOIMKe-
HHUe OPraHM3MOB, BCJIEJCTBHE KOTODOTO BO3HHMKAET OI'POMHOe pasHoobpa-
3ue reHoTUIOB. ['eHOTHMI NOTOMKOB, KAK M3BEeCTHO, IpeACTaBiAseT coboit
CoYeTaHue I'eHOB, KOTOpble OBIIH CBOWCTBEHHBI POAMTENAM. UMCIO IeHOB
V Ka)k[Ioro OpraHMaMa ucuucjasercs Teicadamu. [Ipu mosoBoM pasmuo-
KEHHH KOMOMHAIIMM T'eHOB NPHBOAAT K (JOPMHDOBAHMIO HOBOTO YHMKAJb-
HOrO reHoTHna u (esorumna. ¥ moboro pebeHKa MOMKHO OOHADYIKUTH IIPH-
3HAKH, TUIMYHBIE A €ro marepum u orma. Tem He MeHee aame cpeau
OJM3KHMX DOACTBEHHMKOB He HAWTH ABYX a6COTIOTHO OAMHAKOBBIX JIIOAEH.
Hckamouenne cocTaBisoT ogHoAineBsle OiusHensl. B ueM NmpUUYMHBI 8TO-
ro orpomHoro pasnoofpasusn? OHM JeKaT B ABJIEHHH KOMOWHATHUBHON Ma3-
MEHYMBOCTH. PaccMOTpUM OCHOBHBIE €e MCTOKH.

Hesasucumoe pacxoxdenue 20MON0ZUNHBLX XPOMOCOM B IE€PBOM MeHo-
TUYECKOM JleJIeHMH — IepBafd M BaXXHelllas ocHOBA KOMOMHATHUBHOI W3-
MeHYHMBOCTH. VIMEHHO He3aBHCHMOE PACXOKJAEHHEe XPOMOCOM, KAK BhI I10-
mHUTE (cM. § 28), sABIsSeTcA OCHOBOH Tperhero 3akoHa Menzmens. ITosis-
JIEHHE 3eJICHBIX IVIAAKHX M JKeJTHIX MOPIIMHHCTHIX CEMAH BO BTODPOM IIO-
KOJIEHUH OT CKPEIIWBAHUA DPACTEHMH C KeJTHIMH TJAAKHMHM M 3eJeHBIMH
MOPIOUHHACTBIMH CeMeHaMM — IpHMep KOMOMHATHBHON M3MEHUYMBOCTH
(cm. puc. 37).

Pexombunayus zewoe, OCHOBAaHHAS HA SBJIEHWM I[EPEKPECTa XPOMO-
COM, — BTOpOH, TOXXe OYEHb BAXKHBIH MCTOYHMK KOMOMHATHBHON M3MeH-
4UBOCTH. PeKOMOMHAHTHBIE XPOMOCOMBI, IION4B B 3UTOTY, BBI3BIBAIOT I10-
ABJIeHMEe KOMOMHANMUA NPU3HAKOB, HETHNHYHBIX AJS DOAHUTENeil.

Tpernii Ba)kHBIH MCTOYHMK KOMOMHATHBHON M3MEHUYMBOCTH — CAYYAil-
HAA eécmpeya zamem NPH OMIOAOTBOpeHMH. B MOHOrMGpugHOM CKpemu-
BAHUM BO3MOMKHBI TPH reHoruna: AA, Aa u aa. KakuMm uMMeHHO reHoru-
nom Oymer obnajgaTh JNaHHAsA BUr0OTa, 3aBUCHT OT CJOydYailHONH KOMOMHA-
[IUH ramer.

Bce Tpu OCHOBHBIX MCTOYHMKA KOMOMHATHMBHONH HM3MEHYUMBOCTH AEHCT-
BYIOT HE3aBMCHMO M OJHOBDEMEHHO, CO3JjaBasi OrPDOMHOEe pasHooOpasue re-
HOTHIOB. OZHAKO HOBBIE KOMOMHAIIMM T'€HOB HE TOJBKO JIerK0 BO3HH-
KalT, HO TaKKe M JIeTKO paspymaloTcs IIpPU mepefade M3 IMOKOJEHHSA
B IOKoJeHue. VIMEHHO m03TOMY 4YacTO0 B IIOTOMCTBE BBHIJAIOMIMXCHA II0
Ka4yecTBaM JKMBBIX OPraHM3MOB NOABJIAIOTCA OCOOHM, YCTYIAIONIUe pOIM-
TEJIAM.

[Ans sakpenjieHUs >KeJaTeNbHBIX IPH3HAKOB CeJeKIMOHEeDPBl HCIOJb-
3yioT OJMBKOPOACTBeHHBIE CKpeIIMBaHM#A. Biarogaps TakuM cKpemiusa-
HHAM BO3PACTaeT BEPOATHOCTh BCTPEYH OAWHAKOBHIX TAMET X MOI'YT BO3-
HUKHYTh MOTOMKM ¢ KOMOMHanue#l reHoB, G/IM3KO# K POAUTENLCKON KOM-
Gunanuu. TakuM myTeM co3jaHBl HEKOTOPbIE NMOPOALI *KMBOTHBIX M COPTA
pacTeHuii,
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® 1. Kakue Ouojiormueckue #HBJIEHHA JIeKAT B OCHOBe KOMOHMHATHBHOI
M3MEHYHBOCTH?

» 2. O6bAcHHUTE, [TOYEeMY IPH BereTATHBHOM DasMHOMKEHHMHW pacTeHui de-
HOTHIIMYECKOe IIPOABJEeHHe NPH3HAKOB ¥ ocobeil ¢ OJMHAKOBBIM re-
HOTHIOM OniBaeT pasJIMYHO.

§ 34. Mymayuonnasa uamenwugocmsp

Mymayuu — dT0 cAy4yaiiHO BO3HUKIIHE CTOHKHE M3MEHeHUSA TeHOTH-
ma, 3aTparvBalollHe IeJjbleé XPOMOCOMBI, MX YACTH WM OTJeJIbHBIe Tre-
Hel. OHM Moryr ObITH M I0JIE3HBI, M BpPeJHBLI, W HeHTpaJbHBl AJA Opra-
HU3MOB.

I'esomHBIe MyTauMH. ['¢HOMHbLIMU HA3BIBAIOT MYTAIIMH, IIPUBOAAIIHE
K HM3MEHEeHMI0 4ucaa xpomocoMm. Hawubosnee pacrnpocTpaHeHHBIM THIIOM
FeHOMHBIX MyTalui #ABIAeTCA NoAuUnAOUOUA — KpaTHOoe H3MeHeHHue
ypeaa XpoMocoM. ¥ IMOJHMINVIOMAHBIX OPraHU3MOB PamJIOMAHEIN (n) Habop
XpOMOCOM B KJI€TKax IOBTOpAeTcs He 2 pasa, KakK y JAWIJIOMAOB, a
4—6 pas, uHorjga snauuTensHo Goneme — go 10—12 paa.

Bo3HMKHOBeHMEe MOJUILIOWAOB CBA3AHO C HAPYIIEHHEM MHTO3a WM
Meliosa. B uacTHOCTH, HEPACXOMKAEHHE IOMOJOIMYHBIX XPOMOCOM B Melo-
3e NPUBOAUT K (DOPMMPOBAHMIO raMeT ¢ YBEJUUYEHHBIM YHCJIOM XpOMO-
coMm. ¥ AMIUIOMAHBIX OPraHM3MOB B pe3yJibTaTe TAKOro IIpollecca MOTYT
obpasoBarbcAa AMILIONAHEIE (271) raMersl.

TMonunnougHsle BHUABI PACTEHHH MDOBOJIBHO OOBIYHOE SIBJIEHHWE; Y KH-
BOTHBIX MNOJHILIOMANS peaka. Hexoropble MOJUIIONAHEIE DACTeHHSA Xa-
pakTtepuayiorcs 6ojiee MOIIHBIM POCTOM, KPYIHBIMH pasMepaMd H JIpy-
MMM CBOMCTBaMM, 4TO fAejlaeT MX IEeHHBIMH A CeJeKIIMOHHBIX pabor,

Xpomocomubie myrauuu. XpomMocoMHble MYymayuu — 3ITO IepecTpoii-
KH xpomocoM. [losiBieHHe XpPOMOCOMHBIX MYyTAIMI Bcerja CBfA3aHO C BO3-
HUKHOBEHHEM [ABYX WM 0oJiee pPaspbIBOB XPOMOCOM C IOCHeAYIOIIHUM HX
cOelMHEHHEeM, HO B HENPABUJIBHOM MNopfAAke. PazauuaioT mNATh OCHOBHBIX
THIIOB XPOMOCOMHBIX MyTanuii: deseyus — MOTepsA YYACTKA XPOMOCOMBI,
dynnuxayus — yABOEHUE y4YACTKA XPOMOCOMBI; UHBEpCUA — TOBOPOT 4Ya-
ctu xpomocomel Ha 180°; mpaucaokayus — oOMeH y4YacTKAMH HEromo-
JIOFMYHBIX XPOMOCOM M CJAUAHUE ABYX HErOMOJOTMYHBIX XPOMOCOM B Of-
HY (puc. 45).

XpOMOCOMHBIE MYTALUM I[PUBOAAT K M3MEHEHUIO (DYHKIMOHMPOBAHUA
reHoB. OHH HIpAOT CEpPLE3HYI0 DOJIb B 9BOJIOIMOHHBIX TNpeobpasoBaHM-
ax supoB. Ilogpobuee 06 arom Bel nmpountaere B § 45.

lennsie myrauum. I'eHHble, WIA mMOYKOSBble, mymayuu — Hauboaee
YACTO BCTPEYAINIMHCH KJACC MYTAUMOHHBIX M3MeHeHMil. I'eHHBIEe MyTa-
UM CBA3AHBI C M3MEHEHMEM II0CJeJ0BATEIBHOCTH HYKJEOTHIOB B MoJje-
kyne JMHK. OEu npuBogAT K TOMY, YTO MYTAHTHBIA reH Jubo mepecra-
er paGorars u Torga He ofpasyiorca coorBercrByiomue PHK u Genox,
aubo cuHTesupyerca 0eJIOK ¢ M3MEHEHHBIMHM CBOMCTBAMM, YTO IIPOABJIA-
eTci B M3MEHEHMM Kaxkux-a1ubo NpU3HAKOB OopraHmaMa. BeseacTsue TeH-
HOH MyTauuu o0pasyloTCs HOBbIe AJIeNH. JTO MMeeT BAXKHOe B3BOJIOIM-
OHHOE 3HAYEHHE,
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CnusiHMe HeroMonoruYyHbIX
XPOMOCOM

Oeneuus — HexBaTKa

MOCOMbI
y4acTtka xpo WHBepcus — noBopoT y4acTka

Xpomocombi Ha 180°

Oynnukaums — I l H
yABOeHWe
y4acTka XpoOMOCOMb!

TpaHcnokauma — o6MeH y4yacTkamu
MeXAy HeroMonorMYHbLIMU
XpoMocomammu

Puc. 45. OcHOBHBIE THIIBI XPOMOCOMHEIX MYTAILHIT

Myranuu — peaxue cobeirusa. Ha 10000—1 000 000 reHor 3a 0aHO
NIOKOJIEHHEe B Cpe/lIHeM BO3HMKAET OJHA HOBAfA MYTamusi. XOTd MyTalu-
OHHBIe COOBITHA IPOMCXOAAT PEAKO, HO OGJjarogapsi NOCTOAHCTBY eCcTecT-
BEHHOI'O MYTAINMOHHOIO IpoIecca M CIOoCOOHOCTH BHAOB HAKAIUIMBATL MY-
TAIUH TeHOTHIBI Bcex 0e3 HMCKIOUeHMA ocobeil coaepikaT 3HAYHTE/BHOE
KOJIMYECTBO TI'eHHBIX MYTAIMMA.

l'emnble MyTamuu clejyeT PacCMATPHBATHL KAK Pe3yJbTaT «OIIHMO0K»,
BOBHHKAIIIUX B Ipouecce yaroeHus moaexya [THE.

H3yuenue MyTanMoOHHOrO Ipollecca TMOKA3AJI0, YTO M3MEHATHCA — MYy~
THPOBATE — MOTYT BCe I'eHbl, KOHTPOJHMDPYIOIIUE pPasBUTHE JIOO0ro IpH-
3HaKa opraHu3aMa. MHOrme reHHBIE MYTAIMM BpEeJAHBl [Jf OPraHU3Ma,
YacTh — HEHWTPaJbHBI, & HEKOTOPhle M3 HHUX B ONpPeeJeHHBIX YCJIOBHAX
JKU3HM MOI'YT CTAHOBHTBECA ITOJIE3HBLIMM,

JKCIIepHMEeHTAJbHOe TOoJAyYeHHe MyTauuii. OreuecTBeHHBIE T'€HETHKH
NepBHIMA OOHADYKHMJIM, YTO YJIbTPA(HONIETOBHIE JIYYM ¥ HEKOTOpbIe Be-
liecTBa — MOIIHBIE (DAKTOPBI, CIOCOOHBLIE BBIZBATH MYTAIMH V CAMBIX
PasIuYHBIX OPraHHU3MOB.

Pesxoe moseimenne ymcra BHOBbR BO3HHKAOIIUX MYTAINMH BBIZBIBAET
AeiicrBue sydeil PeHTreHa. AMepukaHckuii rederux I'. Ménnep, paboras-
K HECKOJILKO JIeT B Halleil cTpaHe, paspaboTajl MeToAbl yueTa BO3HH-
KaomuX MyTaluii M BIepBBIe JKCHEPUMEHTAJNBHO HA0Ka3an 3(@heKTHB-
HOCTH Jay4eil PeHTrena [Jia NOBBIIIEHHSA YACTOTHI MYTAIMOHHOI'O IIpOIEC-
ca B COTHH pas.

B Hacrosmee BpeMs WHTEHCHMBHO BeAyTcs paboOThI 1O CO3JAHMIO Me-
TOAOB HAMNPABJIEHHOTO BO3JeHCTBHA XUMHUUECKHUX M (usmueckux (Paxrto-
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HUKOJIAX HBAHOBHY BABHJIOB (1887—1943) —
pyccknit GOTaHMK, TeHETHK, PACTEHHMeBOJ, reorpad.
ChopmyanpoBas 3aKOH TOMOJIOMHHYECKHUX PANOB HacJaen-
cTBeHHON maMenumBocTH. Co3fan yvyeHHe O ILEHTpax
NPOMCXOMK/AEHUS KYJIbTYpPHBIX pacreduii. Ilposen ce-
puio axcnegunuil mo 40 crpaEaM NATH KOHTHHEHTOB,
cofpaB YHMKAIBHYI0 KOJJIeKIHI0 00pasmos CcOpTOB
KYJBTYPHBIX PACTEHMWH, CJYIKAIIYIO W IO ceil JeHb oc-
HOBOIt A celeKIMOHHBEIX pabor. OH onybaukosan
350 mayunmix pabGor. 9t paboThl OTHOCATCA K pas-
JIAYHBIM OTPACJHAM OHOJIOrHYECKOH M CEeJbCKOXO3AHCT-
BeHHOH HAYK: IeHeTHKe, CeJeKIuH, reorpaduu, cuc-
TeMaTHKe pacTeHuil, 3BOJIOIHAH.

pOB HAa ONpefieJieHHbIe MeHbl. OTH HMCCJIEAOBAHMA OYEHb BaXKHBI, TAK Kak
MCKYCCTBEHHOE IOJIyYeHHe MYTaluii Hy)KHBIX PeHOB HMeeT (0JiblIoe npaK-
THUYECKOe 3HAYEHHE J[JIf CeJeKIIMH pAacTeHWH, JKHUBOTHBIX M MHKpoOpra-
HU3MOB.

Tlopeimenmne paauanuoHHoro ¢oHa B cpefe obuTaHMA MpeJAcCTaBIAeT
CephLesHyi0 TeHeTHYEeCKYI0 OINACHOCThb JUIA YeJIOBeKa M APYIMX KHMBBIX Op-
rAHUBMOB. OJTO CTAJNO NPUYMHON 3aKjo4eHHA MeKIyHAPOAHOTO AOTOBO-
pa 0 NpeKpalieHWH MCOLITAHWN AAEpPHOro Opy’»Kusi B BO3AyXe, Ha 3eMie
U B BOJE.

3aKOH TOMOJOTHYECKHX DSAXOB HACJHEJCTBEHHOH M3MEHUYMBOCTH. BrI-
palomuiica pycckui O6momor H. M. BaBuiioB MHOruMe rojbl MU3ydaa Ha-
CJIeICTBEHHYI0O M3MEHUYHMBOCTh Y KYJBTYPHBIX DACTeHMH ceMeicTBa 3J1aKO-
BHIX M WX JAHKHX Tnpeakos. ['eHeTHuecKH OJHM3KOPOACTBEHHBIE BHJBI H
POkl OH DACIOJIOMKHJ B ONpefe/leHHOM IMOpsAAKe B COOTBETCTBMHM C Ba-
pPHAHTAMM M3MEHYMBOCTH. DTO MO3BOJMJIO €My OOHAPYKHTh 3aKOHOMEp-
HOCTBH: GJIM3KOPOJCTBEHHBIE BHALI M POABI Giraromaps 0OJBLIOMY CXOJACT-
By HMX TeHOTHNOB 00JafaioT CXOJHOW HACJEeJCTBEHHONW WN3MEeHYMBOCTBIO.
O6napy:keanoe H. WM. BaBuiOBBIM siBJIeHME H3BeCTHO B OMOJIOIMH Kak
3AKOH ZOMONOZUYECKUX PAD06 HACNeACMEEHHOU u3Menyusocmu. ITOT 3a-
KOH OH chopMyJHMpOBaJ cieAylomuM obpasom: «Buabl B pojbl, reHeTH-
yecKH OJIM3KMEe, XapaKTePH3YIOTCA CXOJAHBIMHU DPAJAMH HacJeACTBeHHOM
M3MEHUYHBOCTH € TAKOH NpaBHJBLHOCTBIO, 4YTO, 3Had paAn Gopm B mpene-
JaxX OJHOTO B4, MOKHO NpEABHJETh HAXOMJEHWEe MapasuieJbHBIX (opMm
y APYTHX BHJIOB M POJOB».

Y opraEM3MoB, CBA3aHHBEIX MeHee OJM3KMMHU POACTBEHHBIMU CBA3AMM,
T. e. UMEIOIUX 3HAYUTE]bHbIE DPA3MYWA B CTPOEHMHM TeHOTHIIOB, mapaJ-
JIeJTU3M HACHeJCTBeHHOH HM3MEeHUHMBOCTH CTAHOBUTCA MeHee IIOJHBIM.

3aK0H TOMOJIOTMYECKHX pHAA0B oTpaskaeT O00IMe6HOJOTHYECKOe SBJIe-
HHMe, XapaKTepHOe JJs BcexX Ipeacrasureseil »xmBoro mupa. Pykosojcr-
BYACH 3THM 34KOHOM, MOXKHO IpEJCKa3bIBaTh, KaAKHe MYTAHTHbIE (DOPMBI
MOr'yT BO3HHKHYTH y OIM3KOPOJCTBEHHBIX BH/OB.
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® 1. C KakMMM CTDYKTYDHBIMM €JMHWIIAMH CBA3AHHI TIeHHBIE, XpomMmo-
COMHBIE M reHOMHble MyTanun? Kakue uaMeHeHUs NPOMCXOAAT B
resorumne?

» 2. B ueM BsakiwuaeTcsd NpAKTHUYECKOe 3HAYEHHE HCCJIEIOBAHUA IPH-
YHH MyTaumin?

» 3. B noromMcTBe HOpMANBHBIX cepebpUCTO-YepPHBIX JMCHIL POJMJICA Mie-
HOK ¢ HeOOBIYHON NIATHMHOBON okpackoii mexa. HMa 30 MOTOMKOB,
TOJYYEHHBIX OT HEro NpH CKPEIMBAHUM C HOPMAJLHBIMH cepeGpH-
CTO-YEPHBIMH cAMKAMH, 14 MMeJHM ILIATHHOBYIO OKpacky. UTo Momxk-
HO CKAa3aTh O BOZHMKHOBEHHM M HacJeJ0BAHUH [JIATHHOBON OKpac-
Kn?

b 4. 3aKOH rOMOJOTHYECKHMX DHAJIOB MMeeT GoJbIIoe NpaKTHYeCKoe 3Ha-
yenue. Ilouemy?

§ 35. Hacnedcmeennan usamenwueocms wenoeexa

Ha mopsax HeBOZMOMHBI NPAMEIE PKCIEPUMEHTHI, OJHAKO Ceifuac Ha-
YK€ H3BECTHO O4YeHb MHOI'0OE O HACJeJCTBEeHHOCTH YeJOBeKa.

Baskno, uto Bce oflIMe 3aKOHOMEPHOCTH HACJIeJCTBEHHOCTH, 0 KOTO-
PBIX TOBOPMJIOCE B NPEABIAYINMX IJaBaX M KOTOpPble MOAPOGHO M3yYeHSBI!
Ha J1a00PATOPHEIX MKHBOTHBIX M CeNbCKOXO3AHCTBEHHBIX DACTEHMAX, OT-
HOCATCA U K 4YeJIOBeKY.

flcen Takke M BONIpPOC, HAJ KOTODHIM MBI DEKO 3a[yMBEIBAGMCH: 4eM
obbAcHseTCA CcTONBL OosbInoOe pasHOoOOpasue Joaell u IIoYeMy Ha Bcei
Hamreil IJIaHeTe HeJb3A HAWTH JABYX COBEPIIEHHO OAMHAKOBBIX JIIOIe.
B d4esnoBeueckom ofmiecTBe, Tak e KAK M CPeAM DPACTHTENBHBIX M IKH-
BOTHBIX OPraHU3MOB, HM/ET HeINPeKPAIaoIIMHCca MyTalMOHHBIH IpoIece,
KOTOPBIH CO3/1aeT reHeTHYecKoe pasHooOpasme Jiojei. IMoaromy waasiit
4YeJIOBEK I'eTePO3HIOoTeH 10 O04YeHbk MHOTMM TI'eHaM.

l'eneruka m memuumua. MuTepec, npossiaseMsrii VYEeHBIMH K HAaclen-
CTBEHHOCTH 4eJIOBeKa, He cjaydyaeH. B mocienHue necaTuieTus yegoBeue-
CTBO TECHO COIIPHMKACAETCA € UYKABIMM AJIA HEr0 XMMHYECKMMM BeIecT-
BaM. UHCIO TAKUX BELIECTB, NPUMEHAEMBIX B OBITY, CEIbCKOM XO3SHCT-
Be, MHIEBOM, (hapMaKOJIOrM4YecKoi, KOCMeTHYeCKO NPOMBIIIJIEHHOCTH ¥
B APYruXx oGJacTAX AEATEeSbHOCTH JIOAeH, B HACTOAIIEe BpeMs OT'POMHO.
Cpean >THX BeIECTB €CTh M TaKHe, KOTODPBIE BBHILIBAIOT MYTaIUH.

Brnarojaps passuTHIO MeIHIMHBI YeJ0BEeK HAYYMJICSH GOPOTHCH C OYEHb
MHOTMMH 3a00/IeBAHHAMH, YHOCHBIIMMH €Ile He TAK JAABHO MMJLIMOHBI
xu3Hen. Yenosek ycreirHo saumquiiaer cebs oT GOJBIIMHCTBA OYEHBb ONAC-
HBIX MHOMEKIMOHHBIX 3abosnepannmii. Takue GonesHu, Kak ocna, yyma, Xo-
Jlepa, Majsfpus, OTMe4aloTcis B GOJBIIMHCTBE CTPaH OYeHb peAko. Yeso-
BEKY yKe He TaK CTpamHbl Ty0epKyjes, CKapJaTHHA, KOKJIONI, KOpb M
MHOrue apyrue 3abosieBaHusi. BHoJOrMA ¥ MeAMIMHA HMHTEHCHBHO pabo-
TAIOT HaJA pemreHWeM npobGjeMbl BUPYCHBIX 3a0oJeBaHMil M paka.

Hns obecneyeHus cBOEro 370pOBbA, 3/0POBbA CBOUX aereil u Bcex Oy-
AYLIMX IOKOJIEHHIi YeJ0BeKy HeoOXOAMMO HAYUUTHCH GOPOTHCS ¢ BOZHUK-
HOBEHHEM B €ro KJIeTKaX IeHHBIX M XPOMOCOMHBIX MyTanuii. A mis aTo-
ro eMy HaJ0 3HATh CBOIO COOCTBEHHYI0 INeHETHKY TaK >Ke XOpOINo, Kak
M TeHeTHKY DAaCTeHWil, >KMBOTHBIX, MUKDPOOPIraHM3MOB.
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Bce, uTO M3BECTHO cefyac O HACJEACTBEHHOCTH YeJIOBeKa, BBIABJIEHO
HAYKON B pea3yJbTaTe NPUMEHEHUS CHeIHAJIbHbIX MEeTOJAOB MCCJIeJOBaHHA.

MeToasl H3yYeHHs HACHEJCTBEHHOCTH 4YejloBexKa. ['eHeajormye-
ckuil MerTo CylmHOCTH €ro COCTOMT B HM3YUEHHH PONOCJOBHBIX B TeX
ceMbAX, B KOTOPBIX €CTh HACJIeJCTBeHHbIe 3abo/ieBaHUA. OTOT METOJ IIO-
MOI' YCTAHOBUTH 3aKOHOMEDHOCTH HACJeJOBAaHHUSA O4YeHb OGOJBIIOro 4mcia
CaMBIX PA3JMUYHBIX NPUBHAKOB Y YeJOBEKA: KAaK HOPMAJbHBIX, MOXOGHBIX
nBeTy rjias, mBeTy M GopMe BOJOC M T. I., TAK M CONYTCTBYIOIIUX Ha-
caefCcTBeHHBIM 00J1e3HAM.

Bnarogapss Xopomio M3BeCTHOH POAOCIOBHOM VAAJIOCH IPOCJIEJUTH HAa-
cjle/loBaHUe TeHa reMO(MHMIMM OT AHIVIMMCKON KoponeBbl BukTopun. Buk-
TOpUA M ee My Owlnm 370poBel. M3BeCTHO TakiKe, UYTO HHKTO H3 ee
npenxkoB He crpajan remoduaueii. Hambonee BepoATHO, YTO BO3HHUKJIA
MyTalUs B raMere OXHOTo u3 poaureneit Buxropuu. Beneacrsue srToro
KopoJjieBa BuKTOpMs cTajla HOCHTEJbHHUIEH reHa reMoHUIHM M Iepenania
ero MHOTMM CBOHM IIOTOMKaM. Bce DOTOMKH MYIKCKOro IoJjia, KOTOpBIe
noayuuau or Buxropum X-XpoMocoMy € MYTAHTHBIM TIe€HOM, CTpajaalu
TEMKENBIM Hejayrom — remopuiameit (puc. 46).

BausHenoBE MeTOA. ¥ dYeJoBeKa B cCpejHeM B OJHOM IIpoO-
meHTe ciydaeB poxkaaiorcsi OnmsHenbl. OHM MOryT GBITh OXHOANUIIEBHIMH
U pasHOAiNeBbIMH. Pasnosiiyesvie, WA HeudeHmuyiHble, OIM3HEIBI POXK-
JaloTCA B pPeayJbTaTe OIUIOZOTBOPEHHA [ABYX SANNEKJEeTOK JBYMs clepMa-
Togouzamu. OHH MOaTOMY IOXOMKHM APYr Ha Apyra He Oosnee ueMm OpaThs
¥ CecTphl, POMKJIEHHBbIE HEOJHOBPEMEHHO, M MOTYT OBITH PA3HOIIOJIBIMH.

Ho wmHOrla OfiHa OIUIOAOTBOPEHHAS AMIEKJEeTKa JaeT Hadalo He of-
HOMY, & JABYM (uim HeckonbkuMm) smOpmonam. Taxkme aMOpuoHBI-GiH3He-
OBl PasBUBAIOTCA M3 €JMHCTBEHHON OIUIOJOTBOPEHHOW ANNEKIEeTKH, OHH

Koponesa - Femodhunuk
Bukropus . XeHuwuHa — Hocutens
B AHrnuu

& & 1500

Buktopusi 3ayapp VI

8 @O

Neononbn bearpuca

'S mpfeuepux
OO0 Ul Q0 OOUU@C U ®
WpeHa AnekcaHgpal|Hukonait Il Anuca  Buktopus- NeononeA
I_I Esrenus
8 0aOO00E CRL BEOAE &
Bonbgemap [eHpux Anekcen — Pynept loWcano AnbcoHco
B MNpyccun B MNpyccun 8 Poccun B Anrnum B Mcnanum B Ucnanum

Puc. 46. HacnepoBanue remo(uInmn
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Puc. 47. CxometBo B pac-
NOJIOKEHUH POJHHOK V
HAEHTHYHBIX OJM3HENOoB

Bcerza nubo mManpuukH, aubo gesouxu. U cxon-
CTBO y TakuxX OJM3HENOB mo4TH abcosoTHOe,
TaK KaK OHM MMEKT OJMH H TOT e TeHOTHI.
Takux O6aMBHENOB HA3BIBAIOT 00HOAlLYe8bLMU
AU UOeHMUYHbBLMU, TIOCKOJBKY OHH PA3BHINCH
U3 OAHOHK aAiinexserku (puc. 47).
HUnenrnynbie 6IM3HEN B! IPEACTABASIOT 6O
LIOH MHTepec IJI M3YYeHUS HACHAeACTBeHHOCTH
JejloBeKa, TAK KaK pasiduus MexXAy HHUMH
OOBACHAIOTCA He DA3JIMYHBLIMM TeHOTHIOAMM, a
BIMAHAEM YCJIOBHH DasBUTHHA, T. €. CPeJIsl.
IluToreneruvyeckuit MeTo A Aror Me-
TOJ, OCHOBBIBAETCHA HA MHUKPOCKOIHYECKOM WHC-
CIeOBAHUM YMCJIA M CTPYKTYPHI XPOMOCOM,
HOABEPrHYTHIX CHOENHAJbHBEIM o0paboTkaM #
OKpallleHHBIX 0CcOObIMH Kpacureasimu. Ha pu-
cyHKe 48 mnpuBefeHO M306parkeHHe XPOMOCOM

1
LS
=
-
.

7

— |

B\

Puc. 48. KomnploTepHoe M300paskeHHe XPOMOCOM HeJOBEKa (My>X4YHHBI)
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Pue. 49. XpomocomHblii Habop MymumHE ¢ Gonesnsio layua

4yesIoBeKa (MY)KYMHBL), IMOJYYEHHOE C IOMOINBI0 MHKPOCKOIHMPOBAHHA B
yabTPaGHONeTOBOM CBeTe M KOMIBIOTEDHOH 00paboTkH H300paKeHud.
Pacnpejiesieine pasjIWYHBIX I[BETOB Ha H300pa)KeHUU JaeT BO3MOMKHOCTH
AAEHTHHUUIMUPOBATh Ka)kAyio u3 23 map XpoMocOM, BKJIOYas mapy Io-
noBeIx xpomocom (X- u Y-xpomocomsr).

HcenenoBanusas XpoOMOCOM 4YeJIOBEKa TOKAasaJy, YTO MHOTHE BPOMKJEeH-
HbIé YPOACTBA M OTKJIOHEHWA OT HOPMBI CBA3AHBI ¢ H3MeHeHHEeM 4YHCJa
XPOMOCOM WJIM M3MeHeHHeM MOp(OJOruM OTAeJbHBIX XpomocoM. Ha pum-
cyake 49 npusezena @Qororpadus XpomMocoM uYemoBexka ¢ 0OoJesHbIO
Ilayaa. Bo Bcex kuerkax ero opranuama He 46, a 47 xpomocom wu3-sza
HaJM4yusa He JABYX, a Tpex xpomocom uHomep 21. Jliogm, crpapawomimue
arum 3aboseBaHMeM, YMCTBEHHO OTCTAJbie, MMEIOT HU3KUH pOCT, KOpPOT-
KHMe PYKH M HOIH, XapakTepHBIH paspe3 rJas, crenu@uuecKoe BbIpaie-
HUEe JINIA.

V uenoBeka HM3BEeCTHO OYEeHb MHOIO pa3JMYHBLIX AHOMAJWM, CBA3AH-
HBIX C M3MeHeHHMeM 4Yucja uiad (popMmbl xpomocoMm. ItH 3aboneBaHHA Ha-
3BIBAIOT XPOMOCOMHBbIMU Oones3namu. B mnocienHee BpeMsa COBMECTHBIMH
VCHJIMAMHA MEAMKOB M TIeHeTHKOE paspaboTaHbl MeTOAbI, MO3BOJAIIIHE
JAMATHOCTUPOBATL HAJMWUYHE Y IJIOA XPOMOCOMHBIX W MHOTHX OHOXHMM-
YeCKUX AaHOMAaJHil Jake B mepuo]; GepeMeHHOCTH.

Buoxumuueckue MeToabsl. B mocinegHue rojsl moxKasaHo, 4YTO
OYeHb MHOI'MEe HAacJjieJ[CTBeHHbIe IMATOJOTHUYECKHEe COCTOSAHHUSA Y delloBeKa
cBA3aHBl ¢ HapylueHnem obmeHa BemecTB. Tak, M3BECTHBI AHOMAJIHH yI-
JIEBOIHOTO, AMHHOKHCJIOTHOTO, JHIIHUIHOrO M APYrHX THIOB oOMeHA.
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b 1. IlpuMeHNMBI JIM 3aKOHBI HACJEACTBEHHOCTH K 4YeJoBexy?

® 2. Kakue Merojsl M3y4eHHS HACJIEJCTBEHHOCTH YeJOBEKA BAM H3Be-
crani? KakoBo mX 3HaYeHMEe B MeAMIMHCKON TreHeTHKe?

» 3. IToyemy Bce JIOAM He MOXOXKHU ApPYr Ha apyra?

§ 36. Jlewenue u npedynpesxcdenue mexomopwvix
Hacnedcmeennwvlx Goneanell wenoeexa

Jleuenne HaclIeICTBEHHBIX aHOMaJauii o6MeHa BemiecTB. IIOBBIIIEHHBIH
HHTEpPeC MEeAMWIMHCKON IeHeTHKHM K HacJeJCTBeHHBIM 3abojeBaHMAM 005-
ACHAETCA TeM, 4YTO BO MHOIHX CJyYafgX 3HAHMe OMOXMMHUYECKHX Mexa-
HHU3MOB DPa3BUTHUA 3a060/IeBAHMA MO3BOJAET 00JeryuTh cTpajaHud 60JBHO-
ro. BosbHOMY BBOAAT HECHHTE3MpYMOLIMECH B OPraHU3Me (hepMeHTbI WM
HMCKJIIOYAIOT M3 NHINEBHIX DAIlMOHOB IPOAYKTBI, KOTODBIE HE MOIYT OBLITH
HCIIOJB30BaAHbI BCJEJCTBHE OTCYTCTBHA B OpPraHuamMe HeoOXOAMMBIX IJIA
aToro (epmenToB. 3abosieBaHNe caxapHBIM Aua0eTOM XapaKTepHayeTcs Io-
BBIIEHNEM KOHIEHTPAallUM caxapa B KDOBHM BCJIEJCTBHE OTCYTCTBHUA HH-

CyJIMHA — TOpPMOHA MHOMMKEJIYIAOYHOH Kesjesbl. JTo 3abojieBaHMEe BbI3LIBA-
ercd peneccuBHON wmyrtanueil. OHO JleunTcs BBEeJEHMEM B OPraHM3M HH-
CYyJIMHA.

Onmako ciaeayeT NMOMHHUTH, YTO HM3JEUMBAETCA TOJBKO OOJE3HB, T. e.
(eHoTHIIMUECKOE IPOABIEHHWE BPEJHOI0 I'eHA, W BEIJEYEHHBIH YeJI0BEK
TIPOJOJIXKAET OCTABATHCA €ro HOCHTENEeM M MOXKeT Iepe/laBaTh 3TOT I'eH
ceoum noromkam. Ceifuac masecTHBI Gosiee cra 3aboseBaHMM, B KOTODBIX
MeXaHHU3MBl OMOXMMHUYECKNX HAPYIIeHUH H3yYeHbl AOCTATOYHO MOAPOGHO.
B HEKOTOPHIX CJyYyasX COBDEMEHHBbIE MeTOAbI MHKPOAHAJM30B IO3BOJIA-
0T O0HAPYXKUTh Takue OHOXMMHYECKHME HADYIIEHHUS Ja)ke B OTAEJbHBIX
KJIeTKaX, a 3T0, B CBOIO O4Yepelb, I03BOJSAET CTABHTH AMATHO3 O HAJHU-
4uM nono6HBIX 3a00/IeBAHUN y elle He POAMBINErocs pebeHKA IO OTAENB-
HBIM €ro KJeTKaM, IJIABAIINUM B OKOJOILIOAHON KUAKOCTH GepeMeHHOM
SKeHIIUHBI,

Peayc-pakrop. K umciy XOpomio M3yuyeHHBIX NMPU3HAKOB UeJOBEKA OT-
HOCHTCA CHCTEMa rpynn KpoBu. [[ns mpuMepa pacCMOTPHM CHCTEMY KpO-
BH «peadyc». I'eH, OTBETCTBEHHBIM 3a Hee, MOKeT ObITh JOMHHAHTHBIM
(obosnauaerca Rh"), korga B KpoBu npucyrerByer GesioK, Ha3bIBA@MBII
pesyc-paxmopom, n peneccuBHbBIM (o6o3Havaerca Rh), xoraga Genok He
cuHTesupyercsa. Ecau pesyc-oTpHuaTenbHas jKEHIIMHA BCTYIHUT B Gpak
Pe3yC-IOJOXKHUTEIbHBIM MYKYUHON, ee pe0EHOK MOKeT OKA3AThCHA TOMKe
pesyc-noyiokurenbHeiM. IIpn arom B oprammame pebGenka Gyner CHHTe3H-
poBaThcs peayc-caxTop. Tak Kak KpPOBEHOCHBIE CHCTEMBI ILIOJA W MaTe-
pu coobmalorcs, ator Gesok OyneT mocTynmaTh B MAaTePUHCKMIA OPraHHU3M.
Hna MMMYHHON CHCTEMBI MaTepu 9TOT GeNOK ABJIAETCA WYYKePOAHBIM,
TI0BTOMY OHA HAYHET BBIPAdATHIBATE NPOTUB HEro0 AHTHTeJAa (BCIOMHHUTE
§ 4). 9tu amTHTena OyAyT paspymiaTs KpPOBETBODHBIE KJETKH ILIOJA.
ITpoaykThl MX pacnaja TOKCHYHBI M BHISLIBAIOT OTpPABJIEHHe KaK Mare-
PHHCKOrO OpraHu3ma, TaKk M IUIojla. JTO MOKeT ObITh NPHUUYMHON rubesaun
miaoja MM poxaeHUA pebGeHKA ¢ riyb0OKOH CTENeHBI0 YMCTBEHHOH oTcTa-
JIOCTH.
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BoisicHeHMe XapakKTepa HACIeAOBAHWA HTOH CHCTEMBI KDPOBM M ee
OMOXMMHYUECKOH IPHPOABI IIO3BOJIMJIO paspadoraTh MeAUIIMHCKHE METOJbI,
n30aBUBIINE YEeJOBEYECTBO OT OrPOMHOIO KOJHMYeCcTBa eKeroJHbIX JeT-
CKHX CMepTeM.

HexenareasHOCTh pOACTBeHHEIX Opakos. B coBpemennom obiiecrse
poncTBeHHble Opaku (Opaku MesKAy [BOIOPOAHBIMH OpaTbAMM M cecTpa-
MH) cpaBHHTeJRHO peaku. OgHako ects obJiacTH, rae B cujay reorpadu-
YeCKHX, COLHMAJBHBIX, 3KOHOMHYECKHX MU APYTrHX NPUYUH Heboabmiue
KOHTHHIeHTBl HACEJEeHHA B TeUYeHHWe MHOTUX IOKOJEeHHH KHBYT H30JIHU-
poBaHHO. B TAKMX M30JHPOBAHHLIX NONYIANMAX (TAK HA3BIBAGMBIX U30-
JiAMax) 4YacToTa POACTBEHHBEIX OpakoB IO NOHATHBLIM NPHYMHAM OBIBAEeT
3HAYNTENBHO BHIIIE, YeM B OOBIYHBIX «OTKPBITHIX» mnonynauusax. Cratu-
CTHMKA CBH/ETEJIbCTBYET, UTO Y POXHTeNe#, COCTOAIIMX B POJACTBE, BEpo-
ATHOCTH POKAEHHUA AeTeil, MOPa*KeHHBIX TeMHM WJIM MHBIMHM HACJeACTBeH-
HBEIMH HeAyraM#, MJIM YacToTa paHHed JeTCKOH CMepTHOCTH B JIeCATKH,
a MHOT/IA Ja)ke B COTHM pAa3 BhIlle, 4eM B HepoacTBeHHbIX Opaxax. Pox-
cTBeHHBIe Opaku O0CODEHHO HeXeJaTelbHBI, KOrJa HMeeTCd BepoATHOCTH
reTepO3UroOTHOCTHA CYIPYTOB IO OAHOMY M TOMY K€ PelecCMBHOMY Bpen-
HOMY TreHY.

MeaHKO-reHeTHYeCKoe KOHCYJbTHPOBaHHEe. 3HAHHE TeHeTHKH 4ejoBe-
Ka MO3BOJIAeT NPOrHOSUPOBATH BEPOATHOCTH POMKAEHUA JeTell, cTpajaio-
IMX HACJEJCTBEHHLIMHM HeAyraMu B CJHOydasix, Korga oauH uiam oba cy-
npyra 0oabHBEI MM 00a POAMTENS 3JOPOBBLI, HO HacjeAcTBeHHoe 3aboie-
BAHHWE BCTPEYAJoCh y MPEAKOB CyNnpyros. B psdAne ciydyaeB HMeeTcs
BO3MOJKHOCTH IIPOTHO38 BEPOATHOCTH PpOMKIEHUA BTOPOro 3J0POBOTO pe-
fenka, ecayu MepBbldl ObLI I[Opa)keH HAaceJCTBEHHBIM 3aboJieBaHHEM.

Ilo mepe mnoBblmeHHs OMONOTHYECKOW M OCOOEHHO TeHeTHUecKO# 00-
PA30BAHHOCTH INMPOKHX MAacC HACEJeHHA DOAUTEN]H HJIM MOJOJble CYNpy-
JKeCKHMe Iaphl, elle He HMelIIue JeTeid, Bce dalle M vame obpamaior-
cA K BpadyaM-reHeTMKaM C BOIIPOCOM O BeJIMUMHe PHCKAa HMMeTh pebeHKa,
NOPaXKeHHOI'0 HACJEeJCTBEHHOW aHoMmanmed. MeaMKO-reHeTHYECKHE KOH-
CYJBTAIIMM CEeNUac OTKPBITEI BO MHOTHMX OOJACTHBIX M KpaeBhIX IEHTpax
Poccumn.

B 6Gamskaifiime rofsl TAKHE KOHCYJILTAIIMM IIPOYHO BOMAYT B OBIT JIO-
aeif, KaK y»Xe AaBHO BOILIM AETCKHe H JXeHCKHe KoHcyabranuu. Ilupo-
KOe HCIIOJb30BAHUE MEIUKO-TeHEeTHYECKHMX KOHCYJIbTAIMN uUrpaer HeMma-
JIOB&JKHYI POJb B CHHUIKEHHM YACTOTHl HACJIEJCTBEHHBIX HeAYTroB M H3-
faBafAeT MHOIME CeMbHM OT HecuacThsd MMeTh He3xopoBweix aereit. Tak, B
CIIIA 6anarogaps (hpuHAHCHPYEMON rocyiapcTBOM IporpaMMe NpopuiIakTHKH
3aMEeTHO CHM3HWJACh YACTOTA POXMKAEHMs nereil ¢ cuHapomom JlayHa.

3abora o umcToTe cpeiAnl obuTaHMA JoAell, Henmpumupumas OGopsba c
3arpASHEHUSAMHU BOJABI, BO3JyXa, MHIIEBEIX IPOAYKTOB BeIllecTBaMu, 00-
JafaloNMMM MYTAreHHBIM M KaHIEPOreHHbIM jedcTsueM (T. e. BBHI3bIBA-
IOIMUMH BO3HHKHOBEHHE MYyTALlMil HJIM 3JIOKAYECTBEHHOE IepeposkieHHe
KJIETOK), TINATEJbHAss TPOBEPKA HA «TeHeTHYEeCKYI0 0e3BpejHOCTb» BCeX
KOCMETHUYECKMX M JIEKADCTBEHHBIX CPEACTB M MpenapatoB ObITOBOH XH-
MHH — BCe 3TO fABJAETCA BAKHBIM YCJOBMEM JJf CHUXXEHHHA 4YacTOTHI
MMOABJIEHUA y JIIOAEH HACIeACTBEHHBLIX HeIyros.
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1. Kak BBl cuuTaere, MoyeMy y poAHUTeJIeH, COCTOALIMX B OaM3KOM
pPOJCTBE, BEJIWKA BEPOATHOCTH POXMJEHWUA JAeTeil, Mopa)KeHHbIX Ha-
CJIeICTBEHHBIMH 3aboneBaHuAMEI?

2. KakoBel BO3MOXXHOCTH JIeUeHHs HAaCJeJCTBEHHBIX 3aboseBaHMii?

3. MensiloTCA /M IeHBI NPH JIeYeHHH HACJEJCTBEHHLIX 3aboseBaHmii?

4. Tlouemy pojacTBeHHBIe Gpaku HeEKEIaATeNbHBI?

5. Ha uem OCHOBAHO MeJHKO-TEHETHYECKOe KOHCYJIbTHDOBAHHE U Ka-
KHMe [eJdd OHO npecieayer?

I'nasa IX. TEHETURKA H CEJERIHSA

CinoBo «cesexumusa» osHavaeT «0rbop». OAHAKO NpaKTHYECKH IOJ ce-
JIeKIIHell NMOHMMAaeTCs HAYKA O CO3JaHHM HOBBIX M YJIYYIIEHHH CYIIecT-
BYIOIIMX IIOPOJ [JOMAIIHHUX JKHBOTHHIX M COPTOB KYJbTYPHBIX pacTeHWId,
a Tak)Ke IITAMMOB MHMKpoopranmamos. Ilopojga, cOpT u INTAMM — 3TO
WCKYCCTBEHHO IOJIyUYeHHBIe IONYJIALNHA € ONpeAeJeHHBIM KOMILIEKCOM
IpU3HAKOB. BMecTe ¢ TeM TOA celleKIHeill MOApPasyMeBarOT M CaM IIpo-
mecc M3MEHEHHA HMBOTHBIX, KYJIBTYPHBIX PAcTeHWHl W pAasJIMuHBIX MHUK-
POOPraHU3MOB, OCYIIeCTBJIsSeMbIii B HHTepecax uejioBeKa. CiefoBaTesbLHO,
celleKIMA ecTh POJ NPAKTHUECKON AeATeNhHOCTH JIOAEH.

§ 37. Odomawnueanue Kax HALaLbHbLL Iman
cenexyuu

Yro Taxoe cemexumsa? B ImIMpoKoM cMbIcie Cl0Ba CeJIeKIMA Kak IIpo-
necc M3MEHEeHHUHA AOMAIIHHUX »KHBOTHBIX M KYJLBTYPHBIX pacTeHHil, IO BBI-
paxxkenuio H. W. Basunosa, «npejcraBiasier coboit 3BOJIOIHUIO, HAPABJIA-
eMyI0 BoJieil desoBeka». Kak poja OpakTHUYeCKON AeATeNbHOCTH JIIOAEeH
CeJIeKIIMS BOBHHUKJIA elle HAa 3ape 4YeJjoBeYecKod KyabTypbl. OgHako ce-
JIEKIIUA CTajla HAYKOH CPaBHUTENBHO HeAaBHO. Teopus cesleKIHMH cTaja
yCIIENIIHO pasBHBAThCA Oiarogaps 3BOJOLMOHHON Teopuu Y. JlapeuHa 0
TBOpPYECKON posm orbopa, a 3aTeM Ha OCHOBE I'eHETHKH.

Bce coBpeMeHHBIE COPTAa PACTEHMHA M IIOPOJABLI YKMBOTHHIX, 0e3 KoTo-
PBIX HEMBICJIMMA COBpPEeMeHHas NMBUJIM3ALMS, CO3JaHBI 4YeJloBeKoMm 0OJia-
rogaps cenexknuu. B Hamle Bpems mnepej celeKUMed CTOAT TpoMajHble
3alauM [0 CO3JAHWI0 HOBBIX BBICOKOINPOAVKTUBHBIX MOPOJ KUBOTHBIX H
COPTOB pAaCTEeHWi, NMPHCHOCOOIEeHHBIX K YCJIOBHAM COBPEMEHHOIO HHAYCT-
PHAJIBHOTO CEJIbCKOTO XO3AMCTBA, & TaKMKe HYMKHBIX 4YeJOBeKy IITAMMOB
MHKPOOPraHMU3MOB.

BaxHOe MecTO B TEODHH CeJIeKIIMM 3aHUMaeT N'eHeTHKa, [103TOMY pas-
BATHE T'eHeTUYECKHX OCHOB CeJIeKIIMH HeoOXOAMMO JUIs CeJbCKOX03AHCT-
BEHHOH IIPAKTHKH.

OnoMamBEHBaHHe KAK NEepPBBIH sTan cexexuuu. Bce coBpemeHHBIE 10-
MAIIHHE JKUBOTHBLIE M KYJbTYPHBIE PACTEHHWS IIPOM3OLLIHA OT AWKHX IIpei-
koB. IIpomecc npesBpaieHusi AMKHMX KMBOTHBIX U DPACTEHHH B KYJIBTYD-
Hble (DOPMBI HA3BIBAIOT odomawiHusarHuem. I'aBHBIM (DAKTOPOM OAOMAII-
HUBAaHMAA CJIYKHT HCKYCCTBEHHBIH O0TOOp OpPraHM3MoOB, OTBeYalOIINX
TpefoBaHUAM uenoBeKa. Ecam caMka mepBoGBITHOrO Typa — IpeiKa co-
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BPEMEHHOr0 KPYIHOIO pOraToro cKoTa — HNpPOAYyLMpOBaJia JHIIbL JecAr-
KM WJIM COTHM KWJIOIDAMMOB MOJIOKA, HEOOXOJUMBIE € AJs KOPMJIeHHA
TeJleHKa, TO OT/e/IbHBIE KOPOBLI COBpeMeHHBIX mopoj aator no 15000 xr
MOJIOK& 3a JaKTaluio, T. €. 3a NePHOJ, MeXAY OTeJaMHu.

Ilns KUBOTHBIX, HAIPHMep, NEPBBEIM YCJIOBHEM, a BMeCTe C TeéM H
noKasaTejeM OJoMalTHUBaHUA ObLIO co3gaHme (myrem otbopa) ocobeii,
crocOBHBIX K KOHTAKTAM C UeJOBEKOM, K cocyinecTBoBanwio ¢ HuMm. HHa-
ue TrOoBOpS, YE/JOBEK HM3MEHSJ IOBeJeHHe YKMBOTHBLIX, lpeBpamjasd HUX H3
JIUKUX B JOMAIIHUX. B YyCIOBHAX eCTeCTBEHHOI NPHPOAbI KYJIbLTYpPHBIE,
T. €. OJoMAalllHeHHble, (JOPMBEI CYLIECTBOBATh, KaK NpaBHJIO, HE MOTYT.

Vike Ha HepBBIX dTANAX [IPOIECC OAOMAIIHMBAHUSA BBHI3BAJI pPE3Koe I10-
BBINIEHWE HM3MEHUYHBOCTH JKHMBOTHBIX M paCTeHHil, 4YTO €O03Jaji0 IMpejrno-
CBIJIKM JIJIS YCIOEIIHOr0 OCYIIeCTBJIeHHA HMCKyccTBeHHOro otbopa. B pe-
3yJbTATE 9TOTO MEKJY NOPOJAAMH COBPEMEHHBIX JOMAIIHMX JXMBOTHBIX M
COpTAMHM pPAaCTeHUH BOSHHKJIH OOJbIIAE PasauyMsA., ITH Pa3JIH4Yusa BO MHO-
rAX CJy4asX [PeBBIIIAJIM DPA3IH4YdA He TOJbKO MeKIy BHIaMH, HO H
pojaMu.

IlepBEle MONBITKH OJOMAIIHABAHMSA XMBOTHBIX M pPaCTeHMIl npejnpu-
EuManuck Joapmu eme 3a 20—30 Teic. ger mpo H. 3. OgomMamHMBaHHE
JKMBOTHBIX HAYAJIOCh, BEPOATHO, CO CJYYAHOrO BHEIPAIUBAHUA IHKHX
JKUBOTHBIX 4YeJjIoBeKOM. HeKOoTopble M3 3TUX eIlle JUKHUX KHBOTHBIX MOT-
JIX CYHIIECTBOBATH B KOHTAKTE C UYEJOBEKOM M HAYAJIM Pa3sMHOMKATLCA B
VCJIOBHAX, CO3JAAHHBIX A HHX. Tak Havyalsicd NepBBIM aTalm MX OJOMAII-
HUBAHUSA.

IIIupokoe opomamuusarnne HaunHaercsa ¢ VIII—VI Teic. go #. 5. Umen-
HO TOrjla 4YeJIOBEK BOBJIEK B KYJbTYPY nojaBisioiiee OOJBIIMHCTBO MH-
BOTHBIX M pPACTEHUIl.

Hexoropele BHABI JKHBOTHBIX M pacTeHMil OBLIM OJOMAIIHEHL! 3HAYH-
TeqbHO nozgnee. Tak, KPOJMKOB JIIOAH CTald passogdTh Jumb B Cpex-
HEBEKOBbE, CAXAPHYIO CBEKJIYy CTAJH BO3JeJIBIBATE KaK I0JieBOe caxapHoe
pacrenne toabko B XIX B., a mary — B XX B.

B mame BpeMs 4YeJOBeK JMJis YJOBJIETBOPEHUS CBOMX moTpebHOCTEH
NPOJIOJIIKAET OJOMAIIHUBATHL HOBHIE BHJARI JKMBOTHBIX U pacreHuit. [lna
[OJIYYEHHs BBICOKOKAYECTBEHHON NyMHHHBI B XX CTOJIETHH CO3/laHa HO-
Basd OTPAC]b JKHBOTHOBOJACTBA — MNYyIIHOe 3BepoBojcTBO. HecomHeHHO, ue-
JIOBEK B jajibHelmeM OyJeT BOBJIEKATh B OJOMAIIIHUBAHHEe BCe HOBBIE BH-
Abl JKUBOTHBIX M PACTEHHIi.

IlenTpbl NPOMCXOXKIACHUA KYJIBTYPHBIX pacTeHMH. Beijaomumiics BKIaj
B DasBUTHE MNPEJCTABICHUH O LEHTPaX NPOUCXOXKAEHUA KYJIbTYPHBIX pac-
renuil BHecsn H. M. BaBuios u ero coTpyiHUKH.

B pesyabTaTe MHOTOUMCIEHHBIX SKCIeaAUInE, opranusoBanabeix H. W. Ba-
BHJIOBBIM B CAMBble OTAAJIEHHBLIE YTOJKHM ILJIAHETBI, IJleé BO3HUKIH JpeB-
HUe 3eMilefie/ibYeCKMe IUBHIM3alMM, Obljaa cobpaHa YHUKAlbHafA, caMmas
KpYNHAsg B MHpPE KOJUIEKIUS pasHOOOpPAa3HBIX KYJIbTYPHBIX PpacTeHHi.
HmeHHO OHA NHOCHY)XKHIa (DYHAAMEHTOM TOM OrPOMHONH KOJJEKIHWU, KO-
Topas HbIHe HaxoguTcss B MHcTHTyTe pacrenueBoxcrBa um. H. M. Basu-
noBa (Caskr-IleTepbypr) m aKTHBHO CJAYXXUT HHTepecaM HayKH M IIpaK-
THKH.
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I'1aBHBIe LEHTPHI MPOMCXOKASHHA KYJLTYPHBIX pPacTeHWi
M HX OJOMANIHHBAHHSA

Hassanme nenrtpa OpoMalnHeHHBIE PACTeHUSA
1. Uuponesniicko- Bananmni, caxapHas najabMa, CArosas
Uapoxnraitckuii najgsMa, xJebHoe gepeBo, caXapHbIl TPOCTHHUK

2. Knuraiicko-SAnoncknii Puc, mpoco, cos, menxkosBuIa

3. CpenneasnaTcKuii T'opox, mneH, MOPKOBbL, JYK, MHWHIaJb,
rpeikuii opex, BHHOrpajg

4. ITepegreasunaTcKuit I[Tmenuna, poxb, AYMeHb, OBEC, HYT,
yeuyeBHILA

5. Cpenn3eMHOMOPCKHIA OnuBKOBOe JepeBo, Kamycra, OpIOKBa,
JIONUH

6. Abpurascruit Copro, KyH®XYT, KJelleBHHA, XJONYATHHEK,
apbya, wrode

7. ¥OxuOAMEpHKAHCKH Mauwnoxk, daconk, TOMATHI, Apaxnuc, AHAHAC,
Kaprodensb

8. CpeHeaMepHMKAHCKMIA Kykypyaa, dacoss, THIKBa, KpPACHEL nepeir,
Tabak, KakKao

B Bacrodmiee BpemMsA BBIJENAIOT BOCEMBb IVIABHEIX LEHTPOB IIPOHCXOXK-
JeHUA KYJIbTYPHBIX pacTeHui (cm. Tabx.). Mceciaegopanmsa mokasaju, 4TO
pPOZIOHAYAJBHUKOM KYJBTYPHOTO DHCA CTANM ABA AMKHX BHA dTOr0 pac-
TeHUA — asuarTcKuil ¥ adpuranckmii. Uz 20 guxkux BuI0B AuMeHs (MHO-
rojeTHMUX) OBl OJOMAIIIHEH JIMINbL OAUH BUJ — ABYPAAHBIN sumeHb. OBec
M pPOXKb OJOMAIIHEHLl 3HAYMTENLHO IIO3JHEe, YeM IMIIeHHOa U SAUMEHb.
Io aToro OHM CYIIECTBOBAJM KAK AUKHE PACTEHUS, 3aCOPABIIME IT0CEBEI
NIIeHUAIEL.

O NpoMCcXOoM/IeHHH H CHCTEeMATHIeCKOM IIOJI0KEHHH COBPEMEHHEIX KYJIb-
TYPHBIX PAcTeHM# CyJAT HA OCHOBE CPABHUTEJILHO-MOp(hoIornueckoro, Gu-
BHOJIOTMYECKOT0 UCCHeNOBAHUS, & TaK¥Ke H3Y4YeHUus CTPYKTYPHl Xpo-
MOCOM.

Paitoasl ogOMAIIHMBAHMA JKMBOTHBIX. PalioHBEI OOMAITHUBAHWUA KHU-
BOTHBIX, KAK MOKHO CYAMTh HA OCHOBAHMM COBPEMEHHBIX 300JOTHYECKHX
M apxeoJIOrMYeCKMX HMCCJIeJOBAHMII, CBA3AHBI C LIEHTPAMH IIPOMCXOXKIe-
HHA KyJbTYpHBRIX pacreHuit. Ilo-suaumomy, B pamomax Muponesumiicko-
HNuanoxuraiickoro meHTpa BOepBbie OBLIM OJOMAUIHEHBI JKUBOTHBIE, He 00-
pasyioliye KDPyIOHBIX cTajg: cobaka, CBHHBA, Kyphl, T'YCH, YTKH.

B paitonax Ilepexneit Azum, Kak NpeAnoaraiT, BIepBbie ObLIM 0/0-
MAalllHeHBb! OBIBI, 8 B Mamoit Asum — xoaswl. [Ipefoxk KpymHOro poraro-
ro CcKora — Typ — BIepBble OJOMAaIIHeH B paAzxe obmnacreit EBpasmm,
npeakyu goMaimnHed jomaau — B crensx [IpuuepHomopssa. B paiione ame-
PHKAHCKHX IMEHTPOB MPOMCXOMKJEHMA pacTeHuil ObLIM OJOMAINHEHEI Ta-
KHe JXUBOTHBIE, KAK JlaMa, aJblaka, WHJeHKa.

Ilpoucxomaenre AOMAIIEMX KHUBOTHBIX. OnHO u3 Haubosee ApeBHUX
JOMAIITHMX KHUBOTHBIX — cobaka. Jlo HegaBHero BpeMeHH OBLIO MHOTO
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CIOPOB O HpOMCXOKJeHHH cobaku. Tenepb yCTaHOBJIEHO, YTO €AMHCTBEH-
HBIM IpeaKoM JomaiuHed cobaxu Obl1 BOJK. PosoHAYANIBHMKOM KpPYIIHO-
ro poraroro ckora ObL1 nepBoOBITHBIN ObIKk — Typ. Typ pacopocrpanmi-
ca B EBpasum u CeBepHoii AQpHKe, HO HOCTENEHHO OB YHUYTOMKEH dUe-
JIOBEKOM.

Ilpeaxamu pomMainHeit OBLBLI ObLIM, MO-BHAMMOMY, JUKHe OapaHbl —
My(JIOHBI, KOTOpPble B CBOE BpeMs IIMPOKO PACIPOCTPAHWJIMCH B HArophb-
ax wora Esponsl m Ilepeaneit Asum. MHorme wucciejgoBaTesNd IIpejrnosa-
Taj¥, YTO IpeAKOM JOMAaIlHei JIOIIaRy MOCHYXKHJIa AUKas jJomanb IIpixke-
Bansckoro. OpHAKO mocsae Toro, Kak ObLI0 00HADYKEHO pasjiHuyue B 4HCIe
XPOMOCOM MeKJy AOMAIIHEH JoImaabpio M Jjomaznsio IIp:KeBalbcKOro, BO3-
MOJKHBIM IIPEAKOM AOMAIIHMX Joliafeil CTaJW CYUTATH TApIaHa — OU-
KYIO JIOIIaAb I0KHOPYCCKHMX CTeIleif, OKOHYaTeJbHO MCTpeOJIeHHYIO B KOH-
me XIX — mnavane XX B. Tapman m jgomans IIp:keBaJbCKOro IPOM30-
IIA OT KAaKOro-ro o0Iiero Ipejaka.

PopoHaualbHHK JOMAIIHE# CBHHBHM — IUKHH KabaH pacmpocTpaHeH
HA orpoMHo# Ttepputopum Espasuu. Ilpeakom pomamiHeil Komkw ObLia
abpuraHcKaa AuKas Kowmka., JJoMalnHsAs Kypula [POM30LLIA OT JUKON
KpacHOM KYpHIbl IMKVHIJIEH.

Taxkum o6pasoM, Ajisf KaMJIOT0 BUAA NOMAIIHUX >XUBOTHRIX WJIM pac-
TeHWi#, HeCMOTPA Ha o0uIMe IOpoJ M COPTOB, yAAaeTcd OTBICKATh, Kak
IpaBMJIO, OZHOTO AHMKOrOo IpeAKa, KOTOPHIM M OBLI IOABEPrHYT OAOMAII-
HUBaHUIO,

@ 1. OxapaxkTepuayiiTe NepBBIi STam CceJeKIUH, pacKpoiiTe ero cymi-
HOCTb.

» 2. W3 Goapmoro pasHoobpasus BHAOB KUBOTHBIX, oOMTaOMIUX Ha 3eM-
Je, 4ejoBexk orobpas ANA OJOMAIIHMBAHMA CPABHHTENLHO HEMHOTO
BHa0B. YeMm, Ha Baml B3ra#Ag, aro obbsacHAercaA?

» 3. Kakoe mnpakTHyecKoe 3HAYeHHe [UIA CeJeKIUH HMeeT yueHHe
H. W. BaBunoBa 0 IeHTpax NPOUCXOMKAEHUA KYJIBTYPHBIX pacre-
HUH?

(@) IlosTopure § 33.

§ 38. Memodv. coépemeHHOU ceneKyuu

3HaueHMe HM3MEHYHMBOCTH s orbopa. B ocHOBe CceleKIMOHHOTO IIpO-
ecca JIEHKHUT uckyccmeenuvtit ombop. Orbupas A PasMHOMKEHHA JIyd-
IINX JKUBOTHBIX, HanboJiee NPOAYKTUBHBIE (POPMBI PACTEHHI MM ILITAM-
MBI MHUKDOOPraHM3MOB, 4Ye€JIOBEK KOpPEeHHBIM 00paszoM H3MeHAeT I'eHOTHI
AUKHX pOAOHAYAIBLHHKOB. YueHHe 00 orbope, coazmanHoe Y. JlapBuHOM,
a TakKe 3HAHUA 00 MBMEHUYMBOCTH M HACJEJCTBEHHOCTH OPraHH3MOB CO-
CTABJIAKT OCHOBY TEOPHUHM M INPAKTHKHA CeJeKIUH.

Eme Y. JapBuH oTMeTHJI, YTO MAaTepHaJ AJsA ordopa mocTaBaseT Ha-
cJeJCTBeHHAA WM3MEHYHMBOCTh, BO3ZHHUKAKIIAA B Ipejesiax I0pPOJ KUBOT-
HBIX M coproB pacreHwii. Orbop uU3MeHAeT NMPU3HAK TONBKO B TOM CIy-
yae, ecau 0co0H, KOTOpBIE MOABEPralTCcA 0TOOPY, HACJIEACTBEHHO DA3HO-
obpasHel. B aToM caydae desoBeK MoikeT oToOpaTh Te IeHOTHIIbI, KOTOPhIEe
aapT Haubosiee MHTepeCcHBIe A HEro CO4YeTAHUSA IPHU3HAKOB.
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Or6op u ero TBOpueckas poias. Ha mepBeIX 2Tanax OJOMAIIHUBAHUA
yeJOBeK IoJib30oBascsa orbfopom OeccosHarTenbHO, T. €. 0e3 OCO3HAHHOH Iie-
A M3MEHHUTEH JKMBOTHBIX M pACTEeHUA B HY)KHOM Hanpasiaenuu. OH oc-
TABJAJ JIAIIb TeX JXUBOTHBIX, KOTOPBIE CHOCOOHBI OBLIJIHM CYIECTBOBATHL H
PasMHOKATBCA B YCJOBHAX HEBOJM. ArpecCHMBHBIE M TPYCJIMBbIE KHBOT-
Hble JHO0 YHHUTOMKATHCH, JHO0 OKA3BIBAJIMCH HACTOJNBKO MOAABJEHBI, UTO
He OBLIM B COCTOAHHMM pasMHoxatbeda. Takum obGpasoMm, uyenoBexk 0Oec-
CO3HATEJILHO o'rﬁupa.n JKMUBOTHBIX MO NOBEIEHHIKD M M3MEHHMJI HX HACTOJb-
KO, 4TO JAMKHE >XMBOTHBIE CTAJNM JAOMAIIHHUMH, & HEKOTOpbIe, HAIpPUMep
cobaKkH, — APYBLAMM 4YeJIOBEeKa.

BeccosuarenpHoMy oT60pY MoABeprajmch, KOHeYHO, W pacrenusa. Ha-
[IpUMep, AMKHE MPUMHTHBHBIE (DOPMBI 3JIaKOB XapaKTEePHU3YIOTCH JOMKO-
CTBI KO0JIOCA, UTO CJHYKHT IpHCHOCODJIeHHeM /[AJs PACHpPOCTPAHEeHHA ce-
maH. Cobupasi ypokail pacTeHUHl B OIpejleJiIeHHOe BpeMsA, YeJoBeK BeJ
feccosHaresibHBII OTOOP HA MPOYHOCTH KOJOCOBOTO CTEPIKHHA, YTO CTAJO
XapaKkTepHbIM NPH3HAKOM KYJILTYPHBIX 3JIAKOB.

Ha PaHHHMX aTanmax pa3sBUTHA HBOTHOBOJACTBA M pacTeHHMeBOJACTBa 4e-
JIOBEK 3aMETHJI, 4YTO OT Jy4mux ocobeit, T. e. B HauboOJbIIe# cTeneHH
VAOBJETBOPAKINUX ero norpebHocTH, poxAaeTcs, Kak NPABUIO, JydYIlee
IMOTOMCTEO.

He TonbKO BBICOKadA NPOAYKTHBHOCTH ObLIa KpuTepueM s orbopa,
4acTO HEOOBIYHOCTH CTPOEHMS JKMBOTHOIO HMJIM PACTEHHSA, €ro Hemoxo-
JKecTh HA OCTAJIbHBIX NpPHBJIEKAJa BHMUMaHHe 4esjoBeka. Buaropaps Oec-
cO3HATeJbHOMY OTOOPY BO3HHMKJH OCHOBHBIE MSACHBIE M MOJIOYHBIE IIOPO-
OBl KPYOHOIO POTaTOr0 CKOTA; CKAKOBEIE JIOIIAAH M THAMKEJOBO3EI; OXOT-
HUYbH, CTOPOMKEBEIE M JeKOPATHBHBLIE IOPOJALI CODAK; MECTHBIE MHOPOABI
KOIIIEK; II0O4YTOBbLIe, FOHYME U J[EKOPATHUBHbIE IOPOALI royiybel; MsACHBIE,
AiInUYHbIe, DOUIOBBIE M JEKOPATUBHEIE IOPOJbI Kyp. Takoit ordop, nposo-
JlHMhIH JIOIEMH B TedeHHe MHOTI'HX IIOKOJIGHHH, OpHBEJI K pe3aKOMY Ha3-
MEeHeHHK [eJioTo pAla NPpH3HAKOB H CBOP[CTB HHBOTHBIX H paCTEHHf{,
HY/KHBIX M TOJIe3HBIX JIJIA 4YeJIOBeKa, M CAesJal UX HEeNoOXO0KHMHM Ha Ju-
KUX mpeakos. Bosee Toro, MHOrue IOpPOALI *KUBOTHBIX K cOpTa pacre-
HUIl, NPOHCXOAAINME OT OAHOro oOIIero Ipeaxka, HACTOJBKO CHJIBHO OT-
JAUYalTea Jpyr oT Apyra, 4ro, ecam Obl UX oOHapy:KHJIM B IpUpoje,
OoHM Morji Obl OBITH OTHECeHBI K pasHbBIM BHJAAM MM gayke poaam. Ta-
KuM obpasom, orbop cos3zan HoBble (opmbl opranuamos. B atom cocrto-
AT ero TBOpYEeCcKas pOJib.

ITosgHee, ¢ HaKOIJIEHWEM 3HAHHN 0 HACJHeNOBAHMHM NPH3HAKOB, JIIOIH
CTaJu NPaKTUKOBATh METOAWYECKHI, CO3HATeJbHBIH, IeJeHalpaBJIeHHBIH
oThop HA YAYUYIIEeHUEe ONPEAeIeHHBIX IMPHU3HAKOB.

Ouenka HacjeaCTBeHHBIX KauecrB. IIpusHaKM, KOTOphIE MHTEPECYIOT
CeJIeKIHOHepa, O4eHb pasHoobpasHbl. PeHOTHNHYECKAA M3MEHYMBOCThL He-
KOTOPBIX M3 HHUX B CHJBLHOM CTelNeHH olpejenasercs pasHooOpaszuem re-
HOTHIIOB M CPABHUTENLHO MAaJ0 B3aBHCUT OT YCJIOBHH CYIIECTBOBAHMUA.
IlppumepoM MOXMKET COYKHUThL JAJUHA IIEPCTH V OBEIl.

Jpyrue npusHaku, HaoOOpPOT, MajJ0 3aBHCAT OT IeHETHYECKOH M3MeH-
YMBOCTH M CHJIBHO IIOJIBEPYKEHbI BJIMAHUI BHelHeill cpeabl. K rTakum
NIPU3HAKAM OTHOCHTCH MOJIOYHAA MPOAYKTHBHOCTL KPYIIHOIO POraToro
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ckora. BaskHeilmmasa zajgada, KOTOpas BCTAET Iepe] CeJeKIMOHEepaMH, CO-
CTOMT B TOM, 4YTOOBI OIIEHUTHL HACJEJCTBEHHEIE KaudecTBa oco0eil M BEI-
6paTh ANA PasMHOMKEHMS JIYYIIUX HE TOJbKO 10 (PeHOTHNY, HO M IO
reHOTHITY.

B cenekumm KHBOTHEIX OCODEHHO Ba)XHA OILEHKA II0 TI'€HOTUIIY NpO-
uasoauTeseii. CyliecTByeT HECKOJIBKO METOIOB OIEHKHM HACJeACTBEHHBIX
KayecTB npousBoaureseit. Haubonee TOUHBRIM M3 HUX — OIEHKa HX nJje-
MeHHbLX (HACHeJCTBEHHBIX) KadyecTB II0 HOTOMCTBY. B pesyiabraTe oues-
KH BBIIEJIAIOTCA Jy4YIlHe II0 TeM MJM HHBIM KadecTBAM IIPOM3BOAMTEJIH.
OHM HHTEHCHBHO HCIOJB3YIOTCHA [JA IMOJYYEHHA MAKCHMAJbHOTO KOJH-
yecTBa IIOTOMCTBA, MPEACTABJIAIOIIEr0 AJA CEJILCKOro Xo3AicTBa GOIBIIYIO
IeHHOCTh.

Or6op, OCHOBAHHEIN HA OLEHKE HACJIEJCTBEHHBIX KAYeCTB OTHeJbHBIX
pacTeHMi, MCIOJB3yeTCd M B PACTEHHEBOJACTBe. B aToM ciyyae OIeHHBAa-
eTcsi MOTOMCTBO OTJAENbLHBIX CAMOONbLACHHbLX (YUCTBIX) JUHHUI PACTeHMI,
BBIZIEJIEHHBIX M3 Kakoro-jqub6o copra, a IJd DasMHOMKEHHUS OTOMpAaITCH
ayqmue guHuM. JYuemaa aunuAa — BTO MOTOMCTBO OAHONW IApPHI POJUTE-
Jleil, TOMO3UIOTHOE II0 OIpeAeJeHHOMY KOMILIeKCY NPH3HAKOB; y pacre-
HHH 3TO MOKeT OBITh IOTOMCTBO OJHOM CaMOONBIJIEHHOH o0cobH.

PonpcreenHble CKpenIMBAHMA M MX 3HAYeHMe B ceJerkmuu. Muoroumc-
JIeHHBI€ MCCJIEJOBAHUA M NPAKTHUYECKUI ONBIT CBHAETENLCTBYIOT, 4TO OJ13-
KOPOJACTBEHHOE pa3Be/ieHNe MXHUBOTHBIX, KAK M NPUHYIUTEILHOE CAMOOIILI-
JIeHWe PAaCTeHHH, YacTO BeJeT K PEe3KOMY CHMIKEeHMIO KHM3HecrnocobHOCTH
A IJIOJOBUTOCTH HOTOMKOB. OfHa M3 HPUUMH ITOr0 — OBICTPOE MOBBI-
IeHHe IOMO3HUTI'OTHOCTH ITOTOMKOB.

BMmecre ¢ TeM poACTBEHHOE CKpeliuBaHuWe Ojarofapd IOBBIIIEHWIO TO-
MO3UTOTHOCTH cIiocoOCTBYeT 3aKpPEIVIEHWI0 BBIAAIOIIAXCA KadeCcTB OTHeNb-
HBIX ocobeil. Ilo aToff mpHuMHE OHO HEpPeAKO IPUMEHAETCHA B Ciaydasx,
KOrZla ceJIeKIIMOHep CTaBUT Iepes coboil 3aayy COXPAHHUTH B IIOTOMCTBE
KayecTBa KAaKoro-mmb0 BBEIAAIOIIETOCH JKHBOTHOrO. B UYacTHOCTH, H3BECT-
HBIH yueHBI M cenekuuoHep M. @. HMBaHOB MCHOJBL30BAJ TECHBIE PO~
CTBEHHBIE CIAPMBAHWUSA IIPH CO3JaHMHM VKPAMHCKON crenHoi 6Gesioil nopo-
Abl cBUHe#. BIM3KOpOACTBeHHOE CcHApPHBAHHE MPUMEHAETCH TaKMKe [IJd
MOJIyYeHUA JUHUN, CKpeliMBaHUe KOTOPHIX BhI3LIBaeT a(peKT rereposuca.

I'erepoane, ero MCnoJAbL30BaHHE B CelIbCKOM Xosaucrse. JlaBHo OBLIO
3aMe4YeHo, YTO IPH CKPEIIHBAHHUM APYI € APYIrOM IeHeTHUYEeCKM OT/AajieH-
HBIX (opM HMHOrAAa INOJYy4YalTCA OPraHU3MbI, XApaKTepPU3YIOIHecHd MOII-
HBIM pas3BUTHEM M BBICOKOH J»XKHM3HecrocoOHOCTRIO. Bricokas KH3HeCHO-
coBHOCTh, BOSHHMKAWIIAA B PE3yJIbTATe CKPELIMBAHWUSA, HABBIBACTCHA 2eme-
po3ucom. KinaccHyeCKHMM IPAMEPOM IeTepo3nca ABJISIETCH MYJI — OPraHusm,
BOZHMUKIINI B pe3yJIbTATE CKPEIIMBAHHSA OCJa M JIOIIAAM. OTO CHJIbHBIE,
BBIHOCJIMBBIE MHBOTHBIE, KOTOpPhLIE MOI'YT MCIIOJIB3OBATHCA B 3HAUYUTEIBHO
fosiee TPYAHBIX YCJOBHAX, YeM pojuTesbcKue (popmbl. I'ereposuc mosxer
BO3HHKATH TaKiKe IIPH MEJKIIOPOJHBIX, MEMCOPTOBBIX H MeKJIHHeHHBIX
CKpelNBaHUAX.

B KHBOTHOBOJACTBE IUMPOKO IIPUMEHSAETCA MEKIIOPOJHBLIH TreTepos3uc.
CrxpemuBanue [BYX pPA3HBIX [OPOJ, I'€HETHUYECKH OTJUYAIOIUXCHA JpYyr
or jgpyra, paer rubpuasl F,, reTepo3uroTHele IO OYeHb OOJBLIIOMY YHC-
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JIy IeHOB. I9TH THOpuUABI OBICTPO pacTyT, JAlOT XOPOIUMH IIpPHUBEC, IOCTH-
raioT OosblION Macchl 3a Oosiee KOpoTKMe cpoku. [liasi mojyyeHMs TaKo-
ro reTepo3uca HaJ0 BECTH OTAENbHO CEeJIEKIIMIO II0 KaKAOU Mopoje U I10-
ay4aTh rHOpHUABI MeXAy HHMH.

B pacreHHeBOACTBE, B YACTHOCTH IPH BBIPALIMBAHUM KYKYDY3bI, MOMK-
HO HAOJI0JaTh TeTepo3uc INpPH CKPEU[MBAHUYN ABYX TeHETHYECKH OTJIMda-
omuxesa auHANR, JIMEAM BBIBOJST CAMOOILIIEHHEM, B pPea3yjbTaTe Yero
3HaYHTeJbHadA 4YacThb I'eHOB IIepeXOJHUT B TI'OMO3HIOTHOE COCTOAHHe. Pac-
TeHUs TAKMX JIMHUH, KAK NPaBUJIO, HU3KOPOCHBI M MAJOYypoKauHbl. ['m-
OpUALI e OT MX CKPeIUBAHUI BCJIEJICTBHE IeTePO3UIOTHOCTH YacTO IIPO-
SABJIAIOT TeTePO3HC, BHIPAXKAIOIMUCA B JIYUIIEM PA3BUTHUM BereTaATHMBHOMN
Macchl ¥ B TIOBBIIIEHHOM YyposKae 3epHa. ¥ poyKaWHOCTH rmépuga cpaBHH-
TEJIBHO C YPOMKAHNHOCTBIO copra nossimaerca B 1,50—2 pasa.

® 1. Kakue dopmel uckyccTBeHHOTO orbopa BaM H3BecTHbI? OxapakTe-
puayiite ux.

@ 2. ObbsAcHHUTE, C KaKOil IEJbI0 ONEHMBAIOT HACJIEACTBEHHBIC KadecTBa
MpPOU3BOANTENEH.

@ 3. Ilouemy B nmpakTHKe CeJbCKOro X03fAiicTBA MCIOJNBL3YIOT BIM3KOPOA-
CTBEHHOe CcKpeljuBaHue?

p 4. Tereposuc B mocaeAyOMIMX MOKOJeHHAX OOBIYHO He CcOXpaHAeTcH,
saryxaer. Ilouemy, Ha BaIl B3rJdAJ], 9TO NPOUCXOAUT?

» 5. KaxkoBo Omonorudeckoe sHauyeHMe rerepoamuca?

O Ilosropute § 34.

§ 39. Iloarunnoudun, omoanennan
2ubpudus3ayusn, UCKYCCMEEHHBLI MymazeHnes
U uXx 3Ha4eHue 6 CeleKyuu

IMomunuonausa M orjaJieHHAs THOPHIM3ALMA B CEeJEeKIMH pPACTeHHH.
MHorve KyJbTYpHBIE DACTEHMA NOJUNIOUOHbL, T. €. copep:kar Gonee ABYX
ramiouaHeIx HabGopoB xpomocoM. Cpeau MOMHIIOHAOB OKA3BIBAIOTCH MHO-
rve OCHOBHBIE NPOAOBOJBCTBEHHBIE KYJbTYPHI: MIIeHUNAa, KapTodesisb, oBec.
ITocKONIBKY HEKOTOpBIE MOJHUILIONALI 00J1aai0T BOJBIION YCTONYMBOCTHIO
K JeHCTBUIO HeGIaronpHATHHIX (PaKTOPOB M XOpOIIel yposKaWHOCTHIO, MX
HCIIOJIb30BAHUE B CEJIEKIIMH OIPABIAHHO.

CymecTByoT MeTOAbl, MO3BOJAIOLINE dKCIEPUMEHTANBHO MOJYYaTh I0-
JUILION/IHBIE PACTEHMS. 3a IOCJeJHHEe TrOJbl ¢ MX IOMOIULIO CO3AAHBI I10-
JHUIUIOWJHBIE COPTA PIKH, TPEYUXM, CAXAPHOH CBEKJIBI.

Omoanennas 2ubpudusayus, T. €. CKpPellMBAHME PACTEHHI, KOTOpbIe
OTHOCATCA K Pa3HBIM BHJIAM H JaXe pojaM, IMepcleKTHBHA IJA co3ja-
HUf COBEpINeHHO HOBLIX (opM pacreHuil. OpHaKo rHOpHUABLI NEPBOro I10-
KOJIEHHs, KaK npaBujo, Gecrionsbl. IIpumumHa Oecruiogus 3akjIoyaeTca
B HapyLIEHUH KOHBIOTanuu XpoMmocom B Mmeiose. Ilonumrompusanusa or-
AaNeHHbIX T'UOPHAOB IPHUBOAMUT K BOCCTAHOBIEHHMIO IJIOAOBUTOCTH Oia-
rojapa HOpMajiM3aluM MeHOoTHYecKOro npouecca. Brepseie 0Te4eCTBEH-
melii resetuk I'. JI. Kapneuenmxo B 1924 r. Ha OCHOBe NHOJIMILIONIMHU
co3jas IUJIOJOBMUTEHIM KAaINycTHO-pemedHbsldl rubpua (puc. 50). Kanycra m
peapka B aumjaouaHoM Habope wumernT no 18 xpomocom (2n=18).
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CooTBeTcTBEHHO MX raMeThl HecyT 1o 9 xpowmo-
coMm (rammoupHbeif Habop). I'mbpux kanyeTel u
penbku uMeet 18 xpomocom. XpoMOCOMHBIN Ha-
6op cnaraercss u3 9 «kamycTHBIX» U 9 «pemeu-
HBIX» XPOMOCOM. IJTOT rubpuzx OecmojeH, Tak
KaK XPOMOCOMBI KANYCThI M PEAbKH HE KOHBIO-
rHPYIOT, MO3TOMY mponecc oOpazoBaHUSA ramer
He MOKeT TPOTeKaTk HOpPMajisHO. B pesyiasta-
Te YABOEHHUA YHMCIA XPOMOCOM B GECIIONHOM TI'H-
OpHjie OKas3aauCh JBA MOJHBIX (AUILIOMAHBLIX) Ha-
fopa xpomocoM peibKH u KanycTel (2n=36).
BeaepcTBue 2TOTO BOSHHMKIM HOPMAJBHBIE YCJIO-
BUA IJA Meiio3a!: XpOMOCOMBI KAIYCTHI M pelb-
KM COOTBETCTBEHHO KOHBIOTMDOBAIHA MEXKIY CO-
6oit. Kasxgas ramera Hecsia 1Mo OAHOMY TaILIO-
uaHOMy Habopy peabku u Kanyerel (9+9=18).
B aurore BHOBBL OKasasock 36 xpomocom; rub-
PHJ CTAl IJOAOBHTHIM.

MsaArkas OMIEHUOA — [IPUPOAHBIN ITOJHILIO-
U], COCTOAIMNA M3 INECTH TaIIOMJHBIX HabOpOB
XPOMOCOM DOJICTBEHHBIX BHMJAOB 3JaKOB. B mpo-
Iecce ee BO3HMKHOBEHHMSA OTAAJIEHHAS TUOpUIM- 1

KanyctHo-
peneYHbIA

3anus ¥ TOJUIIOMAMA MIPAJM BAXKHYIO DOJIb. 949 - B
MeTo0M NOJMIIOMZUBALWM OTEYECTBEHHBIE  ,%X¥( 184+ 18

CeJIeKIIMOHEephl CO3/JaJH paHee He BCTPeuaBIyio- WYI

CA B IPHUPOJe PKAHO-NMIIEHUYHYIO (OpMy — TpH-  ubpua 2n=18

rukase. CosajaHue TpUTHKajle — HOBOTO Buza  PeAbknu Hanycra

3ePHOBBIX, OOJANAIONIEr0 BHIAAIOIIMMMCH Kage- (oY

CTBAMH, — OJHO M3 KPYIHEHIIWX AOCTHIKeHHi

. 50. Ilpouecc npeogo-
ceneknuu. OH OwLn BeIBefieH Oiaromapsa obmemu- i;‘;'ﬂgo Getfm?o.una pMe.zig_

HEHHIO XPOMOCOMHBIX KOMILJIEKCOB ABYX DA3JIMY~  pyioporo rubpuaa Ha oc-
HBIX POJAOB — MNIIEHHUIOBI M PHKH. TpHTHKaJ'le o yoge HNOJUIIOMAUIAIHH
YPOXKANHOCTH, NUTATENbHON IEHHOCTH M APYIMM  (KamycTHO-DeAeYHBIH TH-
KadecTBaM INpeBocxoAuT oboux popureneir. Ilo 6Gpux)

VCTOHYMBOCTH K HeOJAronpuATHBIM NOYBEHHO-

KJIMMATUYECKUM YCJIOBUAM M Hambosiee omacHbIM (OJIe3HAM OHA IPEBOC-
XOMUT MNIIEeHUIY, HE YCTYIAs PIKH.

B Hacrosmee BpeMs reHETHKH M CEJIEKIMOHEDHI CO3Aai0T HOBhIE (op-
MBI 3JIaKOB, IUIOJOBBIX M [APYrUX KYJLTYDP € HCIOJb30BAHMEM OTJaJIeH-
HOM rubpUAusauuy U TNOJHIJION/INH,

Honumuxonausa M oTHalNeHHAA THOPHAM3ALMA Yy KMBOTHBIX. Ilosm-
IUIONAUA Y JKUBOTHBIX B IIPUpPOZe BecTpedaercs penko. OAHAKO y HEKO-
TOPBIX BH/IOB JOMaIIHUX JKHMBOTHBIX OHA BO3MOXKHA. M3BecTHBIN oTeue-
cTBeHHbIN yueHblil B. JI. AcTaypoB BnepBbie CO31aj1 MOJUILIOUAHBIE (op-
MBI TYTOBOIO IIejgkonpsazaa. OH momesn mo OyTH, CXOAHOMY € TeM, KOTODBIH
npeanoxkun I'. JI. Kapnedyenko. HMcnonssys oTAaeHHYI0 rUOpUIM3AINIO
U NOJMIVIOWIMIO, OH CO3JaJ COBEPIIEHHO HOBYIO (OPMY TYTOBOTO IIEJi-
Konpsajaa, o0beIMHUBIIYIO B CBOEM IEHOME XPOMOCOMBI ABYX DA3HBIX BH-
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noB. Jra pabora, HECOMHEHHO, OTHOCHTCS K YHCAY OJIeCTAIHUX NOCTHMKe-
HUIl COBpeMeHHOH OMOJIOTHH.

HcryceTBeHHBIH MyrareHes' M ero 3HaueHHe B ceJleKuMH. Bckope mo-
cJe TOro, Kak ObLJIO IOKA3aHO, YTO BO3JEHCTBHE DPEHTTeHOBCKHMH Jyua-
MH pe3KO YBeJUYMBAET TeMI MYTAIMOHHOI'0O Ipolecca M BHI3HIBAET Mac-
Cy HOBBIX MyTAI M, TeHETHKM NPUCTYNHIA K paspaboTKe MeTONOB HC-
KYCCTBEHHOTO IMOJIyUYEHMs MYTAlMil Jias mejeil celeknuu. B kadecrse
Mymazeno6, T. €. BBI3BIBAIOIIMX MYTAIlUM AreHTOB, B HACTOsAIIEe BpeMsd
HIMPOKO MCIOJbL3YIOT PASJIHWUYHBIE BHALI HOHU3UDYIOIIEH panauanuu (peHT-
reHOBCKHME JIyUHM, I'aMMa-JIydd, TEIJIOBble M ObICTPhIe HEUTPOHEI, YJIbTpa-
¢uosier) U croenmansbHble XMMHYECKHe COeJMHEeHUS.

B GonbIIMHCTBE cly4dyaeB MYTAIlMM, BO3HHKAIOIIWE Yy OPraHM3MOB IO/
BJIMAHMEM MYTAreHOB, HeOJAronpHATHE AJA HMX HocuTeneil. Ho mapaay
C MyTaIUsAMM, PEe3KO CHHIKAIIMMHU KM3HECIoCcOOHOCTh, BO3HHKAIOT U Ta-
KHe, KOTOPBIE MOI'YT INPEJCTABIATE HHTEpec IJf CeJleKIHH.

Hcrycemeennwbiit mymazenes, T. €. KOHTPOJIMPYEMbIH 4YeJIOBEKOM IIpO-
IlecC BOSHUKHOBEHMA MYTANMNA, YCIEIIHO NPUMEHSAETCA B CeJeKIUH pac-
TeHHHA U MHKPOOPraHmamoB. McroJsib3oBaHHE 3TOro MeToJa OKasajoch 0COo-
feHHO 2(PEeKTHBHBIM [PUMEHUTENIBEHO K PasHOOOpasHBIM MHKDOOPTaHHM3-
mam: rpubam, aposkkaMm, BojopocisaM, OaxrepusiMm. MHuKpPOOPraHU3MEI
IIHPOKO HCNOJb3YIOTCHA B MUINEBONH IPOMEIIJIIEHHOCTH, B NPOH3BOACTBE
JIEKapCTB, OMOJOTHMYECKM AKTHUBHBIX BeIeCTB, 4 TAKJKe B IIPOM3BOACTBE
KODMOB JUIA »KMBOTHBIX. OOJacTH MX IPUMEHEHHA IOCTOAHHO PaCIIHPHA-
orca. C MOMOIMIBI0 MCKYCCTBEHHOTO MYTareHe3a, B YaCTHOCTH, MOJIYYEHBI
nJecHeBsle TpubKuM, TPOAYHUPYIOIIHEe AHTHOMOTHKHM B ThICAYH pa3 ad-
dexTuBHee, yeMm ucxonHble GopMbl. 3HaUeHHEe AHTHOMOTHKOB OOIIeH3Be-
CTHO: OHM COXDPAHAKIOT JXKU3Hb MUJLIHOHAM Jioneil. McnonbzoBaHue HMCKycC-
CTBEHHOTO MYTAr€HEe3a B CEJIEKIIUH IMIPUBEJIO0 K CO3ZAHUI0 BBICOKOIPOAYK-
TUBHBIX IITAMMOB MHKDPOOPraHM3MOB — INPOJAYIEHTOB BHUTAMHHOB,
AMHHOKHMCIOT, 0eJKOB, KOTOPbIe AKTHBHO MCIOJB3YIOTCA B MeAUIIUHE M
CceJIbCKOM Xo03fiicTBe. B OyaymmeM posb MHKDOOPTraHU3MOB B DPa3JM4YHBIX
OTpACJAX YeJOBEUEeCKO# JKM3HN Hem3OeKHO BO3pacTeT, 4yTo eime Oosblre
[IOBBLICHT 3HAYEHWE CEJEeKIIMH M TeHEeTHKM MHKDPOOPraHM3MOB.

Baarogaps MCIOJbL30BAHHI0 MYTA€HOB BOBHUKAIOT MYTaHTHBIE (DOPMBI
pacTeHMii, Y KOTOPBIX COXpDaHEHEl IeHHBIe CBOMCTBAa (DOPMBI HJH COPTa
M BMeCTe C TeM VYJIVUYIIeHBl IIPH3HAKH, 0CO0EHHO WMHTEepecylolye Ccelex-
LIIOHEPOB.

MyTaHTHOe pacTeHue JIMINL B PEAKHX CJlydadX MOoKeT OBITE cpa3sy
pO/I0HAYAJIBHUKOM copra. B GOJBIIMHCTBE CJAy4YaeB TaKHe PACTEHHS CJIy-
JKAT MATEPUAaJIoM, KOTOPBLIH MOMeT OBITh MCIOJIbL3OBAH JIA CO3JZAaHUA COP-
TOoB myreMm rubpuausanuu u orbopa. Takum o6pasoM, HCKYCCTBEHHBIN
MyTareHe3 siBJfeTCH BAXXHBIM M 3((eKTHBHLIM B apceHale MeTOJOB, MC-
MOJIL3YeMbLIX B COBPEMEHHOH CeJIeKI[HH.

IIpumepom 3G @HEKTUBHOCTA MeTOJa HMCKYCCTBEHHOIO MyTareHeda Mo-
JKeT CJOY:KUTh copr sposBoit mmenunsl Horocubupckaa-67, cozgaHHBIA B
Hucruryre nurojoruu u reseruku Cubupckoro orgenenma PAH. Sror

! Mymazenes — nponecc BOZHMKHOBEHHS MYTAILMIA.
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COPT MOJYyYeH HA OCHOBE MYTAHTHONU (DOPMBI, BOZHHUKINEH MOA BAMAHH-
eM 00paboTKM DEHTreHOBCKHMMH Jy4YaMH ceMAH copra mmeHunsl HoBocu-
oupckasn-7. Copr HoBocubupckasn-67 xapakrTepusyercd YKOPOYEHHOH u
VTOJIIIEHHON COJOMHHOM, BCJEACTBHE 4Yero 3HAUUTEIbHO IIOBBICHJIAChH €ro
yeroiumBocTs NPOTHB moseranud. OH cmocobGeH B ycaoBHAX 3anaaHon
Cubupn masarh ypoxait no 30—40 m/ra u obiagaer BBICOKMMH XJie6o-
NeKapHBIMH KayeCTBaMH.

@ 1. [louemy oraanenHas rubpuausanus Bejer K Oecniogmio rubpugos?

® 2. Yro BaM M3BECTHO O NPHMEHEHUH MOJUIJIOWINN B ceJleKIuu?

® 3. Bo3aMOKHO JIM CO3JaHME IJIOAOBHUTHIX OTAAJEHHBIX I'MOGDHAOB ¥ MKH-
BOTHRIX?

p 4. O6bpACHATE MEXAHU3M HCKYCCTBEHHOI'O MyTareHesa, ero MOJeKyJaAp-
HbIE OCHOBEI.

» 5. Ilpeacrasbre cebe, uTo BHI cenexknuonep. Ilepex BamMu cTOMT 3aja-
Ya BHIBECTHM HOBBIH BBICOKOYDOMKAWHBIN COPT NINEHHUIILI HA OCHOBE
HCKYCCTBEHHOTO MyTareHesa. PacCKajkuTe 0 I0CJIeJ0BATeIbHOCTH
pameii paboTel M packpoiTe ee coAepiKaHue,

(o] Ilosropure § 17.

§ 40. Yenexu cenexyuu

YBenIuueHHe IPOU3BOJACTBA CEJILCKOXO3ANUCTBEHHOH NPOAYKIMM KaK B
MHpe, TAK M B Haleil crpane 6asupyeTcd HA HCIOJb30BAHUM IMOTEHIMA-
Ja COPTOB pACTEHMI M IOPOJ >KMBOTHBIX, MOJYYEHHBIX B IIpoliecce ce-
aexknuu. Jlpyrumu ciroBaMu, Hame OJsarornojyuyvde HaNpsAMyl CBA3AHO C
VPOBHEM pasBUTHA U 3(M(EKTHBHOCTHIO CEJIeKIMH, UTO U OIpejesisierT ee
0cofyI0 3HAYMMOCTH JJIsi 4YeJOBEYecTBa.

XoTa yemoBEK M OCBOMJ IIOJ CeJbCKoe XoasiicTBo Bcero 10% cymm
Hame# NJAAHeThl, HO YBEJUUUTh 3HAYUTENBHO JA0JI0 MAXOTHBIX 3eMelb
cerojiisd HEBO3MOJKHO, TAK KaK BCEe JOCTYIIHble Ha CerofiHA pe3epBbl IpPH-
rOAHBIX JUIA CEeJIbCKOro XoadiicTBa 3emesib (bakTHdeckw ucyepmnanbl. Oc-
TaeTCA OZHO — 3HAUYMTEJBHO VBEJIWUNTH OTAAYY HCIOJb3YEeMbIX 3€Mellb,
Pe3K0o MOBBICHTH IPOJAYKTHBHOCTE PACTEHHH M IKMBOTHBIX.

3a nocneaaue 100 mer cejeKIMs JOCTHIJIA IMOPA3HUTENbHBIX YCIEXOB.
VpoxailHOCTh 3ePHOBBIX MOBBICHJACH HA NOpsAAoK. CerogHsa B DPa3BUTHIX
crpagax mnoaydaior jgo 100 1m/ra nmesnnsl, puca, Kykypyssl. Ilo HO-
BBIM copTaMm KapTodessi 3aperucTPUpOBAH PEKODPAHBIN ypokail mouTu B
1000 m/ra, T. e. B ueThIpe pasa BhIIE CPEAHEro II0 BO3JEJBIBAeMbIM
copTam.

ITogo6uas kapTuHA Habaoaaercs ¥ 1O APYruM KyiabTypam. Cpasae-
HHE CpPeJJHUX M DPEKOPAHBIX YPOKAEB CBUJETeJbCTBYET JIMIIb O TeX pe-
3epBax, KOTOpBIE 3aJI0KeHbI B HOBBIX COPTaX M MOIYT OBITH peajm30Ba-
Hbl NIPU COBEPHIIEHCTBOBAHWM TEXHOJOIWIl BO3JEJNbIBAHMA pacTeHui. ITo
TaK)Ke CBHJETeJhCTBYET O TOM, UTO CeJIeKIHA MMeeT OrpOMHbIe TepcIeK-
THBBI B Jlejie Hapal[ABaHUI [IPOAOBOJLCTBEHHOI'O IMOTEHIHAJA.

MomiHoe pasBHTHE >XMBOTHOBOJACTBA 3a IOCIeJHMe HecATHIeTHS IpH-
BeJIO K TMOABJIEHUIO BBIJAIOIIUXCA MOPOJA KUBOTHBIX. IIpOAyKTHBHOCTE MO-
JIOYHOTO CKOTA Yy HEKOTOphIX mopoj goctursa 8—10 Teic. KI MOJOKa B
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rog. Hoselif cnOupckuit THI POCCHNCKON MSACOMIEPCTHOH MOPOABI OBeIl
OTJIMYAETCA BLICOKON MACHOM W INEPCTHOW NPOAYKTHBHOCTHIO. CpenHsas
macca Oapanos cocraBaser 110—130 kr, cpegHnii HACTPUT IIEPCTH B YH-
crom BojokHe 6—8 kr. Jlyumme mopoasr Kyp maior no 400 sum B rox
HA HeCyIIKy, a OpoiljiepHBle IBIIIATA AOCTUTAKT Macchkl 2,5—3 Kr asa
ceMb Helelb.

Komnnekc celleKIMOHHBIX IIPHEMOB, MCIOJb3YEMbIX B MOJOYHOM CKO-
TOBO/JCTBE, Has3bIBAeTCA KpynHomacwmabHou cenexyueii, OHa BKJIIOYAET
cbop Bceil CeJeKIIMOHHO-TEHETHYECKOW MHMOpPMANWH, COCTABIEHWE ONTH-
MaJbHOH CTpPaTeruu CeJeKIMOHHOH# paboThl, OLEHKY TeHOTHIIOB JYYIINX
JKUBOTHBIX, cO3ZaHue OAHKOB 3AMOPOYKEHHON CHepMbl OT JJHTHBIX Obl-
KOB, 0T00p ¥ 3(peKTUBHOE MCIOJIL30BAHME JYYIIHX KOpPoB. MeToasl rop-
MOHAJIBHBIX BO3J€MCTBMH M TPAHCIUIAHTALMM [O3BOJAIOT IOJYYATH OT
JyYIINX KOPOB JIeCATKHM 3UIOT B I'OJl M BhIPALIMBATL UX B KOPOBax, MMe-
ouux Golee HU3KYIO IJIEMEHHYIO IEHHOCTb. Bes cucreMa ynpaBiseTca
M3 eAuHOro MH(MopManmuoHHOro ueHrpa. Takas mmpoxomacmrabuas ce-
JIEKIIHA IIO3BOJISEeT MOBBLINIATE NPOAYKTUBHOCTE Mopoasl Ha 1—2% B roj.
OT0 OYeHb BBICOKHIf TOKAasaTeab AJIS TAKMX MEIJEeHHO DPA3MHOMKAKIIMX-
¢ JKMBOTHBIX, KAK KPYIHBII POTaThiii CKOT.

Cenexnuonep, CO3AAIOIIMI HOBbIE COPTA DPACTEHMH M TIOPOABI JKMBOT-
HBIX, — 9TO IIpe/le BCEro y4YeHbIH, B COBEpPIIEHCTBe BJAJeIOINHII 3Ha-
HAAMH TEeHEeTHKH, CHCTeMaTHKH, (PM3HOJOrMM M MHOTMX ADYIUX HAYK.
Kpome TtOro, aT10, 006pasHo rosops, XYAOXKHUK, CO3JAIONIHI BHAYAJE
abcrpakTHbI o6pasd 6GyAymiero copra pacTeHMil MM IOPOABI KUBOTHBIX
M TOJBKO IIOC/Ie 3TOro NPHUCTYHAKINUNA K ero peajJbHOMY BOIJIOIIe-
Huo. CoueraHMe TAKHMX JBYX KA4YeCTB B OAHOM 4eJOBeKe ABIAETCH JI0-
BOJIBHO DEIKUM SfABJIEHUEM, II03TOMY BBIJAIOIIMXCA CEJeKIHMOHEPOB, CO-
3laBIIMX JydIllMe COpPTA PACTeHWH WJIM IOPOABI YXKHUBOTHLIX, 3HAIOT IIO-
BcemecTHO. HamGosiee m3BecTHBIE POCCHICKHME CeJIeKIIMOHEPBI-PACTEHHEBO-
asi: A. II. lexypaun u B. H. MamMoHTOBa — 1O APOBOH MIIeHH-

ne, U. B. Muuypusr — no muomoBeiMm pacresusm, II. II. JIyksa-
HeHKO m B. H. Pemecno — no osumoit mmenune, M. U, X agxun-
HoB u I'. C. TaneeB — mo Kykypyse, B. C. IlycroBoiiT — mo

noaconHeysuky, M. ®. Usaumos, H. C. Barypusn, B. A. Crpys-
HHKOB BHECJHM KpPYIHBII BKJAJ B CO3JZAHWE HOBBIX IIOPOJ XWUBOTHBIX.

Hogseiimue metonsr cenekuun. BypHoe pasBuTHMe HOBBIX METOHOB HC-
CJIEAOBAHMI B IeHETHKe, pacUIMpeHHe M yraybjieHHe HAIIMX IpeACTABIe-
HAM O CTPYKType M 3aKOHAX OPraHM3alMM HACJEICTBEHHOrO Aanmnapara
KJIeTKH 00YyCJIOBHIM co3laHue ¥ paspaboTKy NPHHIMAIBHO HOBBIX METO-
AoB cenexkumu. IToABMIMCH TaKkMe HANpPABJIEHUSA COBPEMEHHON IeHeTHKH,
KaK KJIeTOYHasd WHI)KeHepHA M TeHHAfA HH)KeHepudA. [IpuHumnuansnHOE OT-
JMYMe JaHHBIX METOJIOB OT TPAANIIMOHHO HCIIOJL3YEMBIX B CeJEKIIHH, HA-
IpUMep MyTareHesa, COCTOMT B IeJIeHAIIDABJEHHOM DACIIMDEHMM TI'DaHHIL
M3MEHUYMBOCTH TI'e€HOTHINA, B I[JIAHUDPYEMOM pAa3HOOOpasHH HMCXOZHOTO Ma-
Tepuana anas cejexknuu. HaubGonblmiee npuMeHeHWe 3TH COBpeMeHHEBIE Me-
TOJAbl IMOJYYHJIN B CeJeKIIHM pAacTeHUit.

Knemounaa uniceHepus M KJAOHUPOBGHUE CBA3AHBI ¢ KYJbTHBHPOBA-
HHEM OT/[eJbHBIX KJEeTOK HJIHM TKaHedl Ha CHeHHUAJbHBIX HCKYCCTBEHHBIX
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cpepax. Ecim B3ATH OTHeJbHBIE KJIETKH DACTEHWH M IepecaguTh MX Ha
clIlelMajbHbIe CPEJbl, COAEPIKAIlde MWHEePAJbHbIE COJMM, AMUHOKMUCIOTHI,
FOPMOHBI W ApPYyrHe MNUTATEeJbHBIE KOMIIOHEHTBI, TO OHH CIOCOOHBI PACTH.
IT0 3HAYUT, UYTO B TAKHX M3OJHPOBAHHBIX OT OPraHM3Ma TKAHAX U KJeT-
Kax IIPOJAO/IKAIOTCHA KJIeTO4Hble AejeHuda. Ho camMbiM BarKHBIM 0Ka3ajioCh
TO, YTO OTAEJbHBIE PACTHTENbHbIE KJIETKM B TAKHX MCKYCCTBEHHBIX YCJIO-
BUAX 00saganT cnocobHOCTBID K (OPMHUPOBAHMIO IIOJIHOLEHHBLIX pacre-
HMI, 9Ta UX ocoDeHHOCTH OBLIA MCHONL3OBAHA A CEJEeKI[MH.

Ecin Heobxoammo, HampuMep, HOJIYYHUTH COJNEYCTOMYMBEIE PACTEHMS,
TO AJA KYyJbTUBHDOBAHWA KJETOK PACTEHWH COCTABIHAETCH CIelnualibHasd
NUTATEJIbHAA CPeJla C IOBBILIEHHLIM COJEpIKaHWeM COJieil M ThICAYM pac-
TUTEJbHBIX KJETOK BBICEBAIOTCA HA 3TH cpeibl B uvamkax Ilerpu. Boias-
MIMHCTBO TAKMX KJIETOK, HE BBIJEPHKHMBAA BLICOKMX KOHIEHTPAalUi co-
Jnei, rubHeT, HO OT/JejibHble BBIJKMBAKOT, W W3 HUX, KAk HauboJiee coJe-
YCTOWMYMBEIX, MOI'YT pPEreHepHMpOBATL LeJible pacTeHHA. OJTO OAMH H3
IIPAMEPOB CeJIeKIIMM HA KJIeTOYHOM YpOBHe, Korja orbopy moJaBepraior-
cA He NeJble PacTeHHd, a4 KJeTKH, M3 KOTOPhIX IOTOM BOCIDPOM3BOAAT-
cA pacrenus, IIpemmyiecrsa KJIeTOYHOM CeJIeKUMM OYEBMAHBI, TAK Kak
B obbeMe oaHON uamky IleTpr MOMKHO NOMECTUTH THICAYM KJIETOK, UTO
BO MHOIO pa3d MOBBIIIAET BO3MOMKHOCTH oTOOpA.

B oramume oT pacTeHHMH Y JKMBOTHBIX TAKOH CHOCODHOCTBIO PACTH B
HCKYCCTBEHHON cpejle M JaBaTh HAYAJO LeJbIM OpraHMaMam obsajaior
TOJIBKO OCODbIE cmeonosble kKaemKi, B ocobeHHOCTH 9MOpHOHANILHBIE CTBO-
soBele KieTkH. IlepBoe B MHpe KIOHMPOBAHHOE 3XUBOTHoe — oBua [ou-
an — Oww1o noaydeno B lornmamaum B 1997 r. Ilna arToro yueHsle Iie-
peHec/au HADPO CTBOJIOBOM KJETKHM, B3fTOM M3 MOJIOYHOM »Kejeabl, B He-
OIJIOOTBOPEHHYI) ANIEKIEeTKY OBIbI, U3 KOTOPOH OBLIO NIpeaBapHTeIbHO
yAanaeHo coOGCTBeHHOe HAAPO. 3aTeM 3Ty SAUIEKJIeTKY MepeHecid B MATKY
OBIIBI, ¥ B MOJIOKEHHBIH CPOK POJHMJIOCH IIEPBOE€ KJIOHMPOBAHHOE »KHBOT-
HOoe. B HacTosilee BpeMs MOJY4YeHBI KJOHBI MBIIIEH, KOPOB, CBMHEN, KPO-
JUKOB M JAPYIrHX JKHUBOTHBIX (puc. 51).

I'ennasa unxncenepus. Ilox reHHol MHMKeHepHeill OOBIYHO MOHMMAIOT HC-
KYCCTBEHHBLIH II€PEHOC HYXKHBIX TeHOB OT OJHOI'0 BHIA »KUBLIX OpPraHMa-
MOB (OakTepwil, XMBOTHBIX, PacTeHHWi) B APYyrof BHJ, 4YacTO O4YeHbL Ja-
JIEKMH I10 CBOEMY NPOHMCXO0KAeHHI0. Yrodbl OCYIeCTBUTHL IePEeHOC TEeHOB
(unu mpauczenes), HEOOXOAUMO BBINOJHUTHL CHAEAVIOMINE CJOKHEIE OIe-
panuH:

— CO3JaHue CHeluaJbHbBIX IMeHeTHYeCKHMX KOHCTPYKIUH (BEeKTOPOB), B
cocTaBe KOTOPBIX HAMEuUeHHbIe TIeHbl OYAYT BHEAPATHECA B I'eHOM Jpyro-
ro suga. Takuwe KOHCTPYKIIMM, KpOMe CAMOr0 IeHa, JOJIKHBI COJepIKAThb
Bce HeoDXoammoe AJisi yhnpasjeHus ero paboroi (B 4acTHOCTH, IPOMOTO-
Pbl) M TeHBI-«penoprepsl», KOoTOpLle OyAyT coobiiaTe, YTO NepeHoc yclem-
HO OCYILECTBJIEH;

— BHeJIpeHHe I'eHeTHUYeCHKHX BEeKTOPOB CcHa4YaJla B KJIeTKY, a 3aTeM B
reHOM JpYyroro BW/A M BbIpAalllMBAHMEe HM3MEHEHHBIX KJIETOK B IeJbie Op-
FAHU3MBbI.

Pacrenna ® KUBOTHBIE, T'€HOM KOTODBIX H3MeHEeH B pe3yJbTare Ta-
KHX TIeHHO-MHJKEeHepPHBIX OIepaluii, IOJYYHIM Ha3BaHUEe MPAHCZEHHbLX.
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Puc. 51. OcHOBHEIE 3TATBI KJOHMPOBAHHA HHBOTHBIX

Hns Oosiee HArAAAHOrO IPEACTABJEHUA PACCMOTPHMM, KaK Y4YEHBLIM H3
pasHBIX CTpPaH, B TOM 4YHCJe W Haulel, yAaJoch ¢ IMOMOIIbI0 INeHHO-WH-
JKeHeDHBIX MEeTOJOB CO3/AaTh IEHHBIE JJIA CeJIeKIMM HOBble (DOPMBI pac-
TEeHHH.

B npupope cyumecrsyer taxkrepusi Bacillus thuringiensis, seipabarsi-
Bawiaa OeloK, HaskIBaeMBIN sHAOTOKcHMHOM. I[Ipm momaganum atoi Oak-
TePUH B JKeJYAOK HACEKOMBIX — BpeIHTeJIell CeJbCKOX03ANCTBEHHBIX pac-
TEeHUH 9HJOTOKCHH BBHI3HIBACT PA3PYILIEHHE CTEHKH JKeayjKa u rudesb Ha-
cexoMoro-speauress. Takoe cBoiicTBO Gesika I'eHHBbIE MHIKEHEDHI DeLIMJIN
HCIIOJIb30BATH AJIA CO3JaHUA (POPM CeJIbCKOXO03ANCTBEHHBIX PACTEHHM, YCTOM-
YHBBIX K HACeKOMbIM-BpeauTensiM. OHM BbIAETHIM U3 OaKkTepHAJbHON
IOHK ren, KOAMPYIOIIUNA SHIOTOKCHH. JTOT reH ObLI BCTPOEH B COCTAB
NPUPOJHBIX TEHETHYECKHUX BEKTOPOB — ILIA3MUJ, [PUCYTCTBYIOIIUX B
KJIeTKax MouyBeHHOM OaxrTepmm Agrobacterium tumefaciens. Droit Haxre-
pueill ObIIM 3apa’keHbl KYCOUKH DACTHTEJLHOM TKAHM, BhIpAllUBaeMON Ha
nurarejbHoit cpene. Yepes Hexoropoe BpeMsi ILIA3MHJIbI, HecyiHe I'eH
0esKa-TOKCHHA, BHEJAPHUJIMChL B PACTUTEJbHBIE KJETKH, M IeH BCTPOMJICA
B JIHK pacrenmii. 3aTeM KYCOUKH pPACTUTEJILHOM TKAHHM IepeHec]IH Ha
MUTATENBHYIO Cpelly APYroro cocraBa, Koropas ofecriedyMBaeT pOCT U pas-
BUTHE TMOJHOIEHHBIX pacTeHwil. B KOHIE KOHIIOB Takue pacTeHudA ObLIN
BBIPAIIIEHBI M BBIACHHJIOCh, YTO E€CJM HA HMX JHCThA IMOCAJUTH I'VCEHUIL
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HACEKOMBIX-BpeJuTeeil, TO, OTBelaB PACTUTEJbHOH TKaHU ¢ OEJIKOM-TOK-
CHHOM, T'yceHHIbI morubamT. BaskHo, 4TO TOKCHMH OKasajcsa TUOeJbHBIM
TOJBKO AJIS HACEKOMBIX M COBEpILeHHO 0e3BpejHBIM JJIfl YeJOBEKa W Cellb-
CKOXO3AMCTBEHHBIX »KMBOTHBIX. OnMucaHHBIM BRIIIE NyTeM K HACTOANIEMY
MOMEHTY YAAJOCh IOJYYUTH (opMmbl Kaprodens, Tomaros, Tabaka, parn-
ca, YCTOMYMBBIE K PasHOOOPA3HBIM CeJbCKOXO3SHCTBEHHBIM BpEANTENAM.
IIpyn srom ormazaer HEOOXOAMMOCTH BO BHECEHMHM XWMHYECKUX HHCEKTH-
IIUA0B, OT KOTOPBIX CTpPagawT He TOJbBKO JIKJAH, HO U MHOr#fde XXHBOT-
HBIE: HACEKOMBIe, 3Bepu M nruibl. CroenmuanucTsl B 06J1aCTH MOJEKYJIAD-
HOII OMOJIOTHMH Tlepejajii BHUHOIPaAy TeH MOPO30YCTONYHBOCTH OT JHKO-
pacTyiero pojcTBeHHHKA KarycTsl Opoxkkosu. [Tosyuenne MOpo3ocTOHKOTO
copra 3aHAN0 Bcero roj. OObIYHO BbIBEJJEHHEe HOBOI'O COPTAa BHHOTrpaja
saaumaer or 25 xo 35 Jyer, mpM ITOM TPAJUIIMOHHBIE METOJAbl HE I03-
BOJIAIOT IIEPEHOCHUTH T'eHbl OT APYI'MX pacTeHuil, He OTHOCAIHMXCA K PoO-
ny BHHOrpazaa. TpaHcreHHbIe PACTEHUA BbIPAIIMBAIOT BO MHOIMX CTpaHax
mupa. Ha nepsom mecre mo pasMepy MNOCEBHBIX ILIOIIafed IO TpaHC-
reaapiMu pacrenuamu Haxomsarca CIIMA, Aprearmna m Kwurait. Boasme
BCEro 3eMJIM 3aHWMAIOT TpPAHCTeHHbIe COfi, KYKYypy3a, XJONOK, panc H
Kaprogesab.

Beiin paspaGoraHbl U JApyrue croco0bl BBeAeHUA HOBOM HACJEACTBEH-
HOI MH(MOpPMALMWHK B KJIETKH PacTeHHil ¢ HCIOJbL30BAHHMEM 3JIEKTPUUYECKHX
pPaspsAfoE M TeHHOH NYIIKH, CTPeJSAONleil 4dacTUlaMM MeTallla ¢ HaHe-
ceHnbiMu Ha HuX (parmenramu JTHK.

IlepeHoc HOBBIX I'eHOB B I'€HOM 3XKMBOTHBIX oOeclieuynBaeTCs PasHbIMH
merogamu. Henonsayerca Mukpomsbekuus [THK B ajgpo ainexierku.
Bupycel Moryt mepeHocHTh ydacTKu udyskepoanoit JTHK B kyasTuBHpye-
Mble 9MOpPHOHAJILHBIE CTBOJIOBbIE KJIETKW KUBOTHBIX. Takue M3MeHeHHbIe
CTBOJIOBBIE KJETKH 3aTeM TPAHCIUIAHTHUPYIOT B pasBHBaloniuiics aMOpMoH
M IMOJYYAKOT XMMEPHBIX »KUBOTHHIX. XHUMepaMH OHU Ha3bIBalOTCA IIOTO-
MYy, YTO YACTh MX KJIETOK MPOMUCXOAUT OT COOCTBEHHBIX KJIETOK aMOpHoO-
Ha, & YacTh — OT HM3MEeHEeHHLIX TPAHCILIAHTHPOBAHHBIX KJeTok. IloTom-
KH TPAHCIJIAHTHPOBAHHBIX KJETOK YYACTBYIOT B (DODMHDPOBAHHHM MHOTHX
TKaHeil W OpPraHoB XMMEpPHBIX JKMBOTHBIX, B TOM YHCJEe U TOJOBBIX KJie-
TOK. 9TO OTKPBIBAET BO3MOXKHOCTH IOJYUEHHUS MOPOJ TPAHCTeHHBIX MKH-
BOTHBIX, HECYIIHX XO3AHCTBEHHO ITOJIE3HbIE NPU3HAKH.

® 1. Kakue nepcreKTHBBEI OTKDPBIBAIOTCA B CeJIEKIMH B CBA3U ¢ MpUMe-
HEHHEeM MEeTOAOB KJeTOUHON HHiKeHepuu?

® 2. Paccka)kuTe 0 MeTojAax KJeTOuHOM uHikeHepuu. Kakue pesynbra-
Thl OBLIM I[OJYYEHBI IPH HX NpUMeHeHuu?

@ 3. IlepeuncinTe OCHOBHBIE ONEpanuM, NPOBOJAMMBIE ¢ KJIEeTKAMH MHK-
POOPTraHM3MOB, PACTEHHI M JKMBOTHBLIX IIPU MCIIOJbH30BAHNU TeHHOI
nHeHepun. K KakuM peayabraTaM HpUBOAUT Takada pabora?



3BOJIIOLMUSA

I'naéa X. PASBBUTHE 9BOJIOIIMOHHBIX HUJIEN.
JOKA3SATEJIBCTBA 9BOJIFOIIHH

JBONYUA — BTO MHCTOPUYECKOE H3MeHeHMe (DOPMBbI OpPraHMsaluy M
MOBEEHUS KHUBBIX CYIIECTB B DPAAY NOKOJEHHU. OBOJIOLMOHHASA TEOpHsA
gaetT o0bACHEHHME TOM COBOKYIIHOCTH NPH3HAKOB, KOTOPbIE XapaKTepU3y-
0T BCe JKHMBOE Ha 3emie.

HHupble cyuiecTBa OTJIMYAET IMOPA3UTENIbHAS CJI0KHOCTH MX OpraHmsa-
IIHH, H3VMHTeJlbHad HKOODAMHAIOMA OTAeNbHBIX qaCTEﬁ B Oprasnuime, coO-
rJIacOBAHHOCTE OMOXMMHMYECKHX W (PUBHOJOTHYECKHX peaknuid, yIUBH-
TeJIbHAA 1eecoo0pasHOCTh MX CTPOEHMA U IOBeJeHWdA, afalTUBHOCTh MX
HU3HEHHOHW CTpaTerMu M TAKTHKHU M (paHTacTH4YeCKoe pasHoobpasmue (opMm
orT GaKTepuM OO YeJOBEeKa.

Kax Bce aT0 BO3HHMKJ0? OTOT BOIPOC BOJHOBAJ Y€J0BEYECTBO C [APEB-
HeHIIMX BpeMeH. PasjnuHble PEJIMTHH JaBaJ¥ OJUH M TOT JKe OTBET: BCe
BH/JBI JKMBOTHBIX M pacreHnit ObliM coTBopeHbl Borom, ciaokHOCTL MX
OpraHM3anMi ¥ TOHKad KOODAMHALIMSA 4YacTeld OpraHuaMa ecTh ybemmTesnb-
HOe MOKas3aTeabcTBO Myapoctu Taopra.

B nacrosigee BpeMsi OOJBIIMHCTBO y4YeHBIX yOeMKIEHBI, YTO BCE MHO-
roobpasue KUBHEHHBLIX (OPM, HACEJAIOIIMX HAIIY IJIAHETY, BO3HHKJO B
pesyJibTaTe MJIMTEJBHOIO IIpollecca 3JBOJIOIMM, OCHOBHBIM MEXaHU3MOM
KOTOPOro OblJI ecTeCTBeHHBIH OTOOD Cay4YaiHBIX HACJEJCTBEHHBIX H3MeHe-
Huil (Myranuii). OCHOBBI COBPEeMEHHON TEOPHH DBOJIONHMM OBLIH 3aJI0¥e-
Hbl BEJIMKMM aHIVIMMCKHMM Hartypaaucrom Yapuasom [JapsuHoM.

§ 41. Bo3nuxnoeenue u paseumue
960NLIOYUOHHBLX npedcmasnerHull

IIpeanmoceiikn sBomonnonnama. Ilo Mepe pasBUTHA HAyKHM CTalM Ha-
KanJuBaThCA JaHHBIE, NMPOTHBOpeYallue Hee HEeM3MEeHHOCTH BHIOB.

T'eonoruueckme mccjeZloBaHMA NMOKAa3aJM, YTO KM3Hb HA 3emJe cylle-
CTBYeT He HeCKOJIbKO ThICAY JieT, KAK CUHUTAJOCH paHblle, & MHOTMe MHII-
JIMOHBI JIET,

Belin HalijleHBl MCKOIaeMble OCTATKM [APEBHMX >KMBOTHBIX M pacre-
HMH, CXOAHBIX C COBPEMEHHBIMH, HO B TO jKe BpeMs OTJHYAIOIIUXCHA OT
HHUX 110 MHOT'MM OCOOEHHOCTAM CTPOEHHA. OTO MOTJIO CBHAETE]IbCTBOBATH
0 TOM, YTO COBpPeMeHHbIe BMJbI €CTh H3MeHEHHBIE IIOTOMKH NaBHO BHI-
MEepIIUX BHIOB.

O6HapyXuJI0CE YAMBHUTEIBHOE CXOJCTBO B CTPOEHHHM M B OCODEHHO-
CTAX WHIWBHIYAJIbHOTO DPASBUTHA DPA3HBIX BHIOB JKMBOTHBIX. OJTO CXOX-
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CTBO YKas3bIBAJIO HA TO, YTO pa3Hble BHJABI B JAJE€KOM IPOLLIOM HMeJH
obMX NperKoB.

3oo0s0r H GOTAHMKHM CTAJKHBAJKCH C TPYAHOCTSAMHM B PA3rpaHUYEHUU
BUIOB M pasHoBHAHOcTeH. PaspaboranHas BeJIMKHMM IIBEJCKUM YUYEHBIM
Kapsom Jluuaeem cucTeMa »XKUBOM NPUPOALI OblIa IMOCTPOEHA IO IPHH-
UMY CXOACTBA, HO OHA HMMeJa MEepPAPXHUYECKVYI0 CTPYKTYPY M HABOAHIA
Ha MBICJIE O POACTBe MeXKAY OMM3KHMHU BHIAMH KHUBBIX OPraHM3MOB.

ABaH3UpPyA 9TH (DAKTEHI, YVYE€HBIe NPHXOAWJIHM K BBIBOJAY 00 HM3MeHHA-
€MOCTH BHM/0B. ABTODPBI 3THMX NpeACTABJEHMN paccMaTpuMBaId H3MEHeHUe
BHJIOB BO BPEMEHM KAaK pe3yJibTaT pasBepThlBAHUA (OT JlaT. «3BOJBBO» —
Pas3BepTHIBAIO) HEKOero NpeaBapUTe/JbHOro 3aMbicia TBopma, 3apaHee coO-
CTABJIEHHOH MPOTrPAMMBI B XOJIe MCTOPMUYECKOTIO Pa3BUTHA., ITa TOUKA 3pe-
HUS IOJIYYMJIA HasdBaHue agoawuyuoHucmckoi. Taxue B3IJIAALI BBICKA3bI-
pasm B XVIII B. u B mavane XIX B. #. Bwoddon, B. I'ere, K. Bop,
Opasm [lapsun — pen Yapasa [Hapsuma m ap. OgHako HM OJMH M3 3THUX
VYEHBIX HE€ IPeJIOMKNI YAOBJETBOPUTEILHOI0 O0BACHEHUA, ITOYEMY H Kak
MEHSJIUCh BHJBL.

IsomonuonHas Teopua Jlamapka. Hauboneimyio mn3BecTHOCTH I10JY-
yuaa Teopusi ppannysckoro yuenoro isHama Barmcra Jlamapka. B cBoeit
kHure «®unocopus soosorum», onydbauxosaHHoi B Havane XIX B., oH
HACTAMBAJ HA H3MEHAeMOCTH BHJOB. B mpoTHBOpeuHe ¢ TIOCHOACTBOBAB-
UMK Torjga Barasjgamu Jlamapk yTBep:kaaJs, 4YTO BCe BHJbLI, BKJIIOYASA
YeJ0BeKa, IPOM30IIIH OT APYIHX BHJOB.

IBosonus, corsacuo JlamMapky, npejacraBiisfack KAk HelpepeIBHOE IIO-
cTynaTenbHOe ABHIKEHHEe OT HM3IMUX (opM KH3HM K BeicuuM. s obb-
ACHEHUA Pa3HON CTeNeHW CJI0¥KHOCTH CTPOeHudA, HabuiojaeMoil cpeau co-
BPEMEHHBIX BHJO0B, OH JONYCKaJ IOCTOAHHOE CAMO3apOMJeHHe KHU3HH:
npeakn 0oJsiee BBHICOKOOPraHHM30BAHHBIX (DOPM 3apPOJAMJMCH DAHEIIE H OT-
TOr0 MX MNOTOMKMW VIIIM Jajibllle MO IYyTH Iporpecca.

MexaauaMoM aBomonuM JlamMapk cuUMTaN M3HAYAJIBHO 3aJI0KEeHHOEe B
KaXKJI0M JKHMBOM OpraHM3Me CTpPeMJeHHe K COBepIIeHCTBY, K IPOIpPecCHB-
HoMy pasBuTuio. Kak ®m mouemy BO3HMKJIO 3TO crpemJjenue, Jlamapk He
OOBACHSJI M JlaXKe He CUYMUTAJ ISTOT BOIPOC B3ACIYKHBAKIUM BHUMAHHA.
Takoil ke uU3HauanbHOH M He Tpedylomieil oObACHEHMH OH CYHHUTAJN CIO-
cOOHOCTh JKMBEIX CYINECTB K AJAINTHBHBIM NDPUCIOCOOHMTENBHBIM OTBETAM
H4 M3MEHeHWs BHeIIHeH cpexsl. Jlamapk, Kak ¥ nozasiaswpollee DOJNBIIMH-
CTBO €ro COBPEMEHHWKOB, CUMTAJ, UTO M3MEHEeHHs, BO3HMKAIOIIHE IIOJ
BIMAHMEM CpeIbl, MOTYT IlepefaBaThcA IO HacjaexacTBy. OH mosjaran, 4TO
YCHJIEHHOE YyIpa)kHeHUe OPraHoB BejleT K MX YBEJIWYEHHUIO, a HeyIpak-
HeHMe — K jgeredHepauuu. PeiyKuuio rjas y KpoTOB OH CUMTAJ CJIeJACT-
BHEM MX HEYNpaKHEeHUS B PAAY MOKOJEHHI.

Inuanana wmwes sxupadoB Bo3HMKJIA, 0 MHeHMI0 Jlamapka, u3-3a TO-
ro, 4T0 OHM IIOKOJIEHME 3a IOKOJeHMEeM THHYJM IIel0 BBEpX, MBITAACH
JOCTATh JIMCThsA C JEePEBbeB, TAKHM 00pasoM <«VIPAKHANN IIe», W OHA
craHOBMJIACHL Bee JumHHee u nuunHee. [lpumep Jlamapka ¢ skupadom 06-
CyMKaaJicA MHOTMMM ABTOPDAMM: OfHM HAXOAMJIM ero ybeauTelbHBIM, ADPY-
r've OIIPOBEprajii ero Ha TOM OCHOBaHMHM, 4YTO M3MEHEHUs IPHU3HAKOB,
npuobpereHHble B TeUYeHHEe KU3HM, He Hacaeayiorca. Ho mouemy-to HM-
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HAH BATHCT JAMAPK (1744—1829) — ¢dpannys-
CKHMI eCTeCTBOUCIIBITATEINb, 300JI0T, DOTAHHK, IAJEOHTO-
Jor, aBoawonuoHuct. IIpeanoskus TepMHH «GHOIOTHA».
Bnepsrie pasjenns KHUBOTHBIX HA MO3BOHOYHBIX W Oec-
[MO3BOHOYHBIX, CO3[AJ IEJOCTHOE JBOJIIOIMOHHOE yue-
HUe, Obln ybesxJeH B Haclel0BAHMHM NPHOOPETEHHBIX
HPU3HAKOB.

KTO He o0paruj BHHMAHHAA Ha TO, YTO INE0 BHITAHYTH COOCTBEHHBLIMH
cujaMi abCcoNIOTHO HEBO3MOMKHO.

Takum obpasom, Jlamapk ObUI HEpPBLIM, KTO NPEIJIOMKHUJ PA3BEPHYTYIO
KOHIENIAID MPAHC@HopMu3mMa — H3MeHseMocTH Buaos. OAHAKO Ipeiuo-
JKeHHBIH MM MeXaHH3M O9BOJIONMH OBLI HACTOJABKO YMO3PUTENEH, YTO
BCTPETHJI pe3Koe HenpusaTHe OOJBIINHCTBA OHOJIONOB ero BPEMEHH U B
M3BECTHO Mepe CKOMIIPOMETHPOBAJl CaMy HJEI0 3BOJIIOIUH.

® 1. Kakme vayunble oTKpbITHA XVIII—XIX BB. npuBesu K BO3HUKHO-
BeHHIO Haeil 00 uaMeHFeMOCTH BHAOB?

® 2. B ueM CYNIHOCTEL 9BOJIOIMOHHON Teopuu Jlamapka?

» 3. UcnonbayA 3HAHHA 3aKOHOB TeHETHKH, AOKAKNATE HEBO3MOMKHOCTH
HacleA0BaHHUA NPHOOpPeTeHHBIX NPU3HAKOB.

§ 42. Yapna Japeun u ezo meopus
npoucxodxdenun 6udoé

HKuzaes u tpyger Y. Jlapsuma. Yapns Jlapsur pomuica 12 despansa
1809 r. B cembe Bpaua. Bo Bpemsi o0ydyeHusi B yHHBepcHUTeTax DIUHOYD-
ra 1 KemOpumxa Jlapsun noanyumn ruyboxue sHaHuA B objacTH 300110-
ruu, GOTAHUKH W TeO0JIOTHM, HABBIKM M BKYC K IOJE€BBIM HMCCJEJOBaAHM-
AM. Boabmyio ponbs B (OPMHPOBAHHM €ro HAYYHOIO MHPOBO33PEHHUS Chl-
rpaja KHHUra BblJalollerocs aHriauickoro reosiora Yapnsa Jlaiena
«IIpuHIUOBEl reosoruu». Jlailens yTBepKAai, UYTO COBPEMEHHBIHM 00K
3eMJM CKJIAJBIBAJICH I[MOCTENEeHHO II0J BIHMAHNEM TeX e eCTeCTBeHHBIX
CHJI, 4TO JeHCTBYIOT M ceiuyac. JlapBHMH OB 3HAKOM C 9BOJIOIIHOHHBIMH
uaeamu OJpasma Japsuna, Jlamapka um Apyrux paHHUX IBOJIOIMOHHUCTOB,
HO OHM He Kasaluch eMy y0eIHTeJbHBIMH. PemaioiimMm IOBOPOTOM B €ro
cyasbe cTano KpyroceeTHoe myTemiecTsme Ha Kopabiae «Burns» (1832—
1837). Ilo cnoam camoro [lapsBuua, B XO[Ae 2TOro NyTellecTBHA Ha He-
ro TPOU3BEJIM caMOe CWJIbHOe BreyarjeHue: «1) OTKpPbITHE TI'HI'aHTCKUX
ACKONIAeMBIX JKHBOTHBIX, KOTOpble OBLIIM TOKPBITHI IMAHIUPEM, CXOJHBIM
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YAPJI3 TAPBHH (1809—1882) — anrauitickuil Ha-
TYpajMCT, OCHOBATENb VYEHMA O MPOMCXOMACHHH BH-
JIOB myTeM ecTecTBeHHOro orfopa. OCHOBHEIE BBOJIIO-
nMOHHBLIe TPYAbl: «IIpoMcXoKIeHNe BHAOB MYTEM €cC-
tecTBeHHOro otbopa», <«HameHeHne JOMANITHHX
JKABOTHBIX M KYJbLTYPHBIX PacTeHMil IOJ BIAHSAHHEM
ofoMamHUBaHEUsA», «[IporcxoxaeHne YeJoBeKa M 110-
moBoil oTGop», «Bulpajkenue sMOIMIT y 4YeJOBEKA H
FKHUBOTHBIX ».

¢ maHIWUpeM COBPEMEHHBLIX OpoHeHocueB; 2) TO 00CTOATENLCTBO, YTO IIO
Mepe npoasuskeHus mo marepuky IOxkHoit Amepnku OJM3KOPOACTBEHHbIE
BUJIBI KWBOTHBIX 3aMeINaioT OAHM APYTHX; 3) ToT (akT, 4TO GAM3KOPOA-
CTBeHHBIE BH/bI Pas3JIMUHBIX OCTPOBOB ['asamarocckoro apxumnejara He3Ha-
YUTEABHO OTJAMYAIOTCH APYr OT jApyra. Beuio odeBMIHO, 4TO TAKOro poO-
na GaKThl, TAK ¥e KAk M MHOTHE APyrue, MOMXKHO ObLIO OOBACHHTH TOJb-
KO HA OCHOBAHMHM INPEAIOJIOMKEHHA, YTO BHJbl IOCTEIEHHO H3IMEHAJMCH,
u mpobiemMa 9Ta crana IpecieOBATh MEHS».

Ilo BosBpamienuu w3 miaBasns JlapBuH HaumHaeT OOAYMBIBATH IIPO-
6aemy npoucxoxaeEud BuaoB. OH paccmaTpuBaeT pasHble HIeH, B TOM
yncae ujgeio Jlamapka, ¥ OTBepraetT HMX, TaK Kak HH OJHA M3 HHUX He
naer o6bACHEeHHA (PaKTaM MNOPASUTENLHONH NPHUCIOCOOJEHHOCTH XUBOTHBIX
M pacTeHMil K ycjaoBuAM uX obmramma. To, YTO paHHUM DBOJIIONMOHHU-
CTAM KasajoCh M3HAYAJBHO 3aJaHHBLIM M He TpeOyIOIMM O0bACHeHHH,
npencrasiserca ana JlapBuHa caMbIM BasKHBIM Borpocom. OH cobupaer
naHHBIe 00 M3MEHUYMBOCTH JKMBOTHBIX M DAacTeHWH B NPHPOAE W B YCJO-
BUAX OJOMAIIHWBaHMA. Yepea MHOrO JeT, BCIIOMHHAasA, KaK BO3HHMKJA €ro
rteopusi, JlapsuH nucan: «Bckope A IIOHSAJI, YTO KpaeyroJbHbBIM KaMHEM
YCIIeXOB YeJIOBEKA B CO3JZAHMM II0JE3HBIX PAC JKMBOTHBIX W PACTeHHH ObLI
orbop. OfHAKO B TedYeHMe HEKOTOPOro BpeMeHHM /IJIfA MeHd OCTaBajoCh
TaifHO#, KakuM oOpasoM orbop Mor OBITH IPUMEHEH K OpraHu3Mam, XH-
BYIMM B €CTECTBEHHEIX ycaoBusix». Kak pas B To Bpems B AHriuu Oyp-
HO obCyskaamuch maen aurumiickoro yuenoro T. Manbryca (1766—1834)
0 BO3PAacTAHWM B IeOMEeTPHYECKOH MpOrpeccuy 4YHCJIeHHOCTH NONMYJISIIAN.
«B oxrsbpe 1838 r. s mpoumrtan kHury Manasrtyca ,,O0 HapopoHacese-
HEUR®, — mnpogoikaer llapBuH, — ¥ TaK Kak, 0Jarofaps HPOJAOJIKH-
TeJbHBIM HAOMIOeHUAM HaJ oDpa30M JKHM3HM KHMBOTHBIX M DACTEHUMA, A
OB XOpOINO MOATOTOBJEH K TOMY, 4TOOBI OIeHHTH 3HA4YeHHe IoBceMe-
cTHO mpoucxoisameil Gopwnbbl 3a CyleCTBOBaHWE, MeHs Cpasy Iopasuia
MBICJIb, YTO NPH TAKHUX YCJOBUAX OIaronpusATHbIE H3MEHEHHHA JIOJIFKHBI
MMeTh TeHAEHIIMIO COXPaHATHCA, a HeOnaronpuATHBIE — YHHYTOMATHCH.
PesyasraTomM 2TOro M JOJHO OBITH 00pasoBaHME HOBBIX BHOB».
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AJBOPE]] YOJJIEC (1823—1913) — anrauitckuit Ha-
TYPaJIUCT, BRICTYIMBIIMHA ofHoBpeMerHo ¢ Y. JlapBunoMm
HE3aBHCHMO OT Hero ¢ Teopueil ecrecTBeHHOro orbopa.
Buec Gonemoit BKIax B mponaraHgy JApBUHUAMA M €ro
pasBuTHE,

Hrak, maess 0 NPOMCXOMKIEHUH BHIOB IIyTeM ecTecTBEHHOro otbopa
Bo3HHMKJA y [lapsuna B 1838 r., Ho onybimkoBaHa OHA GBLIA TONBKO B
1859 r. npu apamaTnmueckmx obcroarenberBax. B 1858 r. mosomoii an-
ramickuil yuenslit Asnbdpes Yomnec npuenan Jlapsuny PYKOIKCHL CBOEH
cratbu «O TeHAEHUMH PasHOBHJHOCTEl K HEOTDAHMYEHHOMY OTKJIOHEHUIO
OT NMEePBOHAYANBLHOIO THHA». ITA CTATHA COJAEPIKAJIA MINOKEHHEe MACH IPO-
HCXOK/IEHUA BHJOB IyTe€M eCcTecTBeHHOro orbopa. JlapBumH GbLT roTOB OT-
KasaThCA OT MyGAMKAaIUY CBOErO TPYAA, OAHAKO ero Apysbs reosor Y. Jlaii-
enb u Goranuk I'. T'ykep, KOTOpble AaBHO 3HAIM 06 wuaee HapBuHa n
SHAKOMIJIHMCE C NIPeABADUTEIbHBIMI HAGPOCKAMH €ro KHUIHM, yOeaumim yde-
HOro, 4ro obe paboThl AOJMKHBI OBITH OMYOJHKOBAHBI O/IHOBPEMEHHO.

Kuura Jlapsuna «IIpoumcxosgenne BHZOB IyTEM eCTECTBEHHOIO OTGO-
pa, mau CoxpaHenue GJaronpumATHBIX pac B GOpbGe 3a JKU3HBL» BBIILIA
B 1859 r., u ee ycmex mpessomesn Bce oxuAanua. Ero umes 9BOJIIOI MU
BCTPETHJIA CTPACTHYIO MOANEPIKKY OJHHMX YUEHBIX M JKECTKYI0 KDPHUTHKY
APYyTHX. DTOT M mocneAyiolmue TPyAbl JlapuHa «M3MEeHEHHA KUBOTHBIX
¥ DACTEHHH NPH OJOMAIIHMBAHMH», «IIPOMCXOKICHHE UEJOBEKA M IIOJIO-
BOi 0rGop», «BhlpakeHue SMOILMIA y UeNoOBeKA M IKMBOTHBIX» HeMeJIeH-
HO 1I0CJie BBIXO/a CTAHOBMJIMCH OecTce/IepaMu M IEepeBOJMJIMCH HA MHO-
rue Aspikd. IIpaMedarensHo, uTo pycckmii mepesox kumrm [lapsusa «Ua-
MEHeHHs JKUBOTHBIX M PACTeHHl NPU OJOMAIIHMBAHUM» ObLIT OMyGJNKOBAH
paHblle, YeM ee OPUTMHAJBHBIA TeKcT. Brijawmuiica pycckuili naneon-
ronor B. O. Kosanesckmii mepeBogus aTy KHHUTY € HM3AaTeNbCKUX rpa-
HOK, nOpejocraBjJieHHBIX eMmy JlapBHHOM, M NyGJIMKOBAN ee OTHeNbHBIMU
BBIIIYCKAMH.

OcHOBHBIE MPHHIMIIBI IBOMIOUMOHHON Teopun Y. Japeuna. CymuocTs
AQPBUHOBCKOM KOHLENIMU IBOJNIONNN CBOAMTCA K PHAAY JOTHUHBIX, npo-
BEPAEMBIX B JKCIEDHMMEHTe M IOJATBEDIKAEHHBIX OrDOMHBIM KOJIUYECTBOM
(QaKTHYECKUX AAHHBIX ITOJIOMKEHUIL:

1. B mpepenax Kask[IOro BHAA »UBBIX OPraHU3MOB CYILIECTBYET OrpoM-
HBIA pasMax undusudyanvHoii HacaedCmEeHHOl UIMEHYUBOCMY TIO MOp-
(osoruYecKuM, (HUINONOTMYECKHUM, IOBEJNEHYECKUM M JIOOBIM ApYyTruM
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NpU3HAKAM. OTa HM3MEHYMBOCTH MOXKET HMMeTh HeIpepbIBHBIM KOJINYecT-
BeHHBIII MM OPEPBLIBUCTHIN KaYeCTBEHHBIN XapakTep, HO OHA CYILEeCTBY-
er Bceraa. HeBoaMOKHO 00HADPYMHTH JBYX Oco0eif, COBepIIeHHO H/eH-
THYHBIX TI0 COBOKYIHOCTH NPH3HAKOB.

2. Bce uBble OpraEnaMbl 061a7ai0T CHOCOOHOCTBHIO K ObICTPOMY yBe-
JauueHN0 umcaennoct. Jlapsun nucan: «He cymiecTByeTr HM OJHOrO HC-
KJIIOUeHUSA M3 NPABUJIA, COIMJIACHO KOTOpOMY J1000e OpraHuvyecKoe cyle-
CTBO €CTECTBEHHO PA3MHOYKAETCS B TAKOH NpOrpeccuH, 4To, ecau Obl OHO
He MOABEpranoch MCTpebJIeHuI0, TTOTOMCTBO OJHOM Maphl MOKPBLIO ObI BCIO
3eMaI09 .

3. M usHeHHBIE pecypchl MIA J000r0 BHAA MKUBBIX OPraHHM3MOB Orpa-
HUYeHHBI, ¥ II03TOMY NpM 6GOJBOIOM NPOM3BOJACTBe ocobeil MOJIKHA BO3-
HHKaTh Oopwla 3a cyuwecmsosanue nubo Memxay 0CODAMU OJHOTO BHUAA,
aubo MesKAy O0CoDAMH pASHBIX BHAOB, JMOO € IPUPOJHBIMU YCJIOBUSIMU.
B mnonsaTue «Gopnba 3a cyumecTBoBaHMes J[apBHH BKJIIOUYHJ HE TOJbLKO
coberBenHo Gopeby ocobu 3a KM3HB, HO W OOopn0y 3a ycnex B obecmede-
HUH ceb0A IMOTOMCTBOM.

4., B ycnoBuAX HanpA;KeHHON OopbpOBI 3a CYIECTBOBAHHE BhIKHBAIOT
M [a0T noToMcTBO Haubosiee mpucnocobieHHBIe ocobM, HMMeOIIue Te OT-
KJIOHEHHWHA, KOTOphIe CJAydYailHO OKAa3ajJMuCh AJANTHBHLIMU K JaHHBIM YCJIO-
BHAM CpEeJbl. OTO TPUHIUIHAILHO Ba)KHBIH MOMEHT B ApPryMeHTaIuH
Napeuna. OTKJIOHeHNS BO3HMKAIOT HE HATPABJIEHHO — B OTBET Ha Jei-
CTBHME cpefibl, a caydaitHo, UM ciyuaifHO e OKAa3BIBalOTCA IOJIE3HBIMH B
KOHKDEeTHBIX yciaoBusX. [IoTOMKM BBDKHMBINEH oco0M HAacaeAylT IoJes-
HOe OTKJIOHEHHWE, NMO3BOJIMBIIee BEIKHTL MX NpPeJKy, u Ojarojgaps sTOMY
okaaeiBaloTcsa Oonee npucnocoONeHHBIMHM K JaHHOH cpefe, 4eM Jpyrue
NpeACTABUTENN IIOMYISAINHA.

5. BeDKMBAHHe M INPEMMYINECTBEHHOe pPA3MHOMKeHHe Mnpucnocobier-
HEIX ocobeii JlapBuH HasBaj ecmecméeHHuvim ombGopom. OB nucan: «Kax
celeKIIMOHep, NpoCMaTpuBag ThicAYM ocobeit, orbupaeT M pasMHOMKEeT
HEeMHOT'MX JIVUIIHMX IPOM3BOAMTENeH, 00afalolUX MHTePecYIOIIMMHA ero
NpHU3HAKAMH, TAK ¥ €CTEeCTBEHHbIH 0TOOp eKeJHEBHO M €e)KedyacHo pac-
cjegyeT IO BCeMY CBeTy MeJbuaiiline M3MeHeHHs, orOpaceiBas AYpHEBIE,
coxpaHfifi M cjaras Xopommue, paboTas HECJBINIHO ¥ HEBHAUMO, rae Obl
¥ Korga OBl HM NpeACTaBIAJCA TOMY cjydaii, Hajl COBEPIIEHCTBOBAHHEM
KaskJI0r0 OPraHMYecKoro CyllecTBa B CBA3HM C YCJIOBHAMM €ro JXH3HHU, Op-
raHNYEeCKHMMHU M HEOpraHudYeCKHMH».

6. EcrecTBeHHBIH 0TOOpD OTAENbHBIX M30JMPOBAHHBIX DA3HOBHAHOCTEH
B PA3HBIX YCJOBHAX CYINECTBOBAHMSA IIOCTEIEHHO BefeT K PAaCXO0XJIeHHIo
(Queepzenyuu) MPU3HAKOB ITUX PASHOBHAHOCTE M B KOHEYHOM cUeTe K
8udoolpa308arHLI0.

Ha aTux moJsioeHHAX, 0e3yNpedyHBIX C TOYKH 3PEHUA JIOTMKM H IOA-
KpelnJeHHBIX OTPOMHBIM KOJWYecTBOM (haxToB, Oblja CO3/aHA COBPEMEH-
HAA TEOPHA HBOJIOLUH.

I'nasHas saciayra JlapBuHA B TOM, YTO OH YCTAHOBHJI MeXaHHM3M BBO-
monuu, obbACHAMIMNA Kak MHoOroofpasme KHMBBIX CYIIECTB, TAK M HX
M3YMHUTEJIBbHYIO 11eJ1ec000pasHOoCTb, NPHUCIOCOOIeHHOCTh K YCJIOBUAM CY-
IIeCTBOBAHUA. DTOT MEXaHH3M — MNOCMeneHiblit ecmecmeennsiiL ombop
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CAYUAUHBLX HEHANPABIEHHBLYX HACACOCMBEHHLIX U3MEHeHUll; OH He co-
ACDIKHT HUKAKUX JONYINEeHHH O HEeNO3HAHHBIX WM HEN03HABAEMBIX
¢axropax.

BosHuKkHOBeHHE CHHTeTHYECKOW Teopum aBomoummu. [Ipobiema Hacie-
AOBaHMSA M3MEHeHHUH ObLIa KJIIOYEBOH s CyAbObI JapBUHOBCKOI TEeOpPHH.
Bo Bpemena JlapsuHa rocrmoJCTBOBAJIM NPEACTABICHHUA O CJAUTHON HACJeM-
crBeHHocTH. HacaeacrBeHHOCTH 00BACHANACH CIAMSHUEM «KpOBeM» mpen-
KOBBIX (opm. «KpoBM» poauresneil cMemIMBAKOTCH, JAaBaf MMOTOMCTBO €
NPOMEXYTOYHBIMH Npu3HakamMu. MMeHHO ¢ aToif MOBMIMM BHICTYNAJ IPO-
TuB Teopun JlapBunHa aamuOypreckmit marematmk @. skenkun. O cum-
TajJ, YTO OTOOp ONArONPUATHBIX YKJIOHEHMII HEBO3MOMKEH, TAK Kak IpH
CKPeIIUBAHUN OHU DACTBOPAIOTCH, pa3daBIAIOTCA, CTAHOBATCH IpeHed-
DeXXHMMO MaJIbiIMM M, HAKOHel, Hcue3alT BoBce. JlapBuH, KoTophlii Ha-
meJa OTBeThl Ha OOJBUIMHCTBO BO3PAXKEHHMH INPOTUB CBOEH TEeOpHUH, BBI-
ABUHYTBIX €ro COBPeMEHHMKaMH, 9THM BO3pa’keHueM ObLI IOCTABJIEH B
TYIHUK.

Beixos u3 sroro Tynuka aBaja Teopus KOPIYCKYJIAPHOI, JMCKpeT-
HOW HAacCJeACTBEeHHOCTH, cosaaHHas ['peropom Menzerem (1822—1884).
Hacneacrsennocrs aumckpersa. Kajabili poauTesas nepeaer cBoeMy IO-
TOMKY OAMHAKOBOE KOJIMYEeCTBO TeHOB. ['eHbI MOI'YyT NHOJABIATH HJIH MO-
AuUOUPOBATL TPOABIEHUS JAPYIHX I'€HOB, HO He CHOCOOHBI M3MEHATH
uHpoOpMANHIO, 3alUCAHHYK B HHUX. MHAaYe roBops, reHbl HE U3IMEHSAIOT-
CA NpH CIMAHUM C APDYIMMH IeHAMH M NEepejaloTCs CJeAYIOMEeMY IO0KO-
JeHHIO B TOH ke (dopMe, B KaKOHl OHM IOJYYeHBI OT NpeAbIAYIIEro (cM.
§ 27 — npunnun uucrorel ramer). B ciyuae HemosHOro JOMMHMpPOBa-
HUA MBI JeHCTBATENBHO HAOM0aeM y MOTOMKOB IIE€PBOTO MOKOJEHHA Ipo-
MEeXyTO4HOe NpOABJIEeHWe NPU3HAKOB poauTeseif. Ho Bo BTopoM M mocie-
AVIOIIMX IIOKOJEHUAX POAHUTEJbCKHE NPHU3HAKH MOI'YT BHOBb NPOSBUTH-
cA B HEHM3MEHHOM BHJe.

B 20-x rr. XX croserusa npomaomies CHUHTE3 JAPBHHH3MA M TeHe-
THKM. Pemamomyio pojb B OCYIIeCTBIEHHH 3TOI0 CHHTe3a CBHIFPAJ BblAa-
fomuiics orevecrBeHHbINd reHerux C. C. YersepukosB. Ha ocHOBaHMM CBO-
ux paboT no aHanu3y reHO(OHAA NPUPOAHBLIX MOMYJALNMN OH NPHIIET K
TMOHUMAHUI0 MEeXAHU3MOB HAKOIJIEHUS M MHOAAEP:KAHUA WHAMBHUAYATHLHON
M3MEeHYHMBOCTH. B fanbHeimneM ara JUHUA NONYIANHOHHO-TEHETHUYECKHUX
HCCJIeIOBaHMil IIpoIecca 9BOJIONHHM ObLIa MPOAOJIKEHa B TPYAAX ero ro-
creposarenieii H. B. Tumodeesa-Pecosckoro u ®@. I'. Jlobpxanckoro. Ox-
HoBpemMeHHO ¢ C. C. YerBepMKOBBIM K CHHTe3y HJeil KOPHNYCKYJISpPHOM
F@HEeTHKHN C KJACCHYECKUM papBUHHM3MOM npuuuim P. @umep, k. Xoa-
neitt m C. Paitr. Kpynusiilt Bknag B (GopMupoBaHHe COBPEMEHHOIl CHH-
TETHYECKONH TEOPHUM JBOJIOLMH BHECJM CHCTeMaTHKH 9. Maip u
Mok, Xakcnu., Teopusi ecrecrBenHoro oréopa ObLIa pasBUTA B TPYAAX BbI-
Aampomierocsa oredectBeHHoro yuenoro M. M. IImansraysena. OcHOBEI 9KO-
Joruu, 6uoreorpaduy, (puIOreHeTHYECKOH CHCTEMATHKH M 3TOJOTHH (Ha-
VKM O TIOBEJICHMHM JXMBOTHBIX), 3aJ0KeHHble B TpyAaax Jlapsuna, pasBu-
JINCh B CAMOCTOATEJIbHBIE HAYKH M, B CBOIO OYepelb, BHECJH BaKHeWIImit
BKJIaJ B (POPMUPOBAHHME COBPDEMEHHBIX IPEACTABIEHMII O MyTAX, Mexa-
HH3MaxX H 3aKOHOMEDHOCTAX 3JBOJIIOLHH.
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® 1. Kakue mabmogenus npusenu [lapBuHa K Mblcau 06 MaMeHAEMOCTH
BUAOB?

» 2. B uem sakmwuaercsa cyiiHocTh Teopun [Hapeuna? Yem onHa cxon-
Ha ¢ rTeopueit Jlamapka M 4eM OTaM4Yaercs OT Hee?

» 3. B uem 3HaueHHe 3aKOHOB MeHjens AJA HNOHMMAHUA MeXaHHU3IMOB
asosonun’?

§ 43. /JJokazamenvcmeéea 360110YUU

CospeMenHasi Hayka ofOjagaer oueHb MHOTMMH (paxKTamMH, [OKa3bIiBa-
JOIMMH CYIIeCTBOBAHWE JBOJIIOLMOHHOrO Mpomecca. JTO JaHHbBIe OMOXU-
MHU, TeHEeTHKH, 9MOpHMOJIOTHH, AHATOMHHU, CHCTEMaTHKH, Ouoreorpacdmuwu,
MAJeOHTOJOTMH W MHOTMX JAPYIHX JUCIIMILIMH.

Jloka3aTeabCTBa @IHHCTBA MPOMCXOKIEHHA OpPraHMdYeckoro mupa. Bee
opraHusmsbl, OyAb TO BHUpycChl, DaKTepuu, pacTeHUsd, JKUBOTHBIE WJIN T'DH-
ObI, MMEIOT YAMBHUTEJbHO OJM3KHN BJIEMEHTAPHBIN XHMHUYECKHH COCTaB.
V Bcex y HMX 0c000 Ba)KHYIO POJb B JKUBHEHHBIX ABJIEHMAX Mrpaior Ge-
KM M HYKJIEWHOBBIE KHCJIOTHI, KOTOpPbIe IOCTPOEHBI 110 eAMHOMY IPHHIIA-
Oy ¥ M3 CXOAHBIX KOMIOHEHTOB. OcoGeHHO Ba)KHO NMOAYEPKHYThb, UYTO BHI-
COKAfA CTelneHb CXOACTBA OOHADY)KHMBAETCA He TOJLKO B CTPOeHHMH OHOJIO-
rMYecKAX MOJIEKYJ, HO M B crnocobe ux (GyHKIuOHHpoBaHHUA. [IpumHIMIIBI
reHeTHYeCKOro KOAMpOBaHWsA, OMocHHTe3a OeIKOB W HYKJEHMHOBBIX KHC-
gor (em. § 14—16) eamHBI ANA BCEro KHBOTO. Y IojaBjsomero 60Jb-
IIMHCTBA OPraHM3MOB B Ka4YecTBe MOJIEKYJI-aKKyMYJIATOPOB JHEPrud HC-
noabayerca AT, oIMHAKOBBI TaKKe MEXaHM3MBbI pacIlelJIeHHSA CaxapoB
M OCHOBHOM YHEpPreTHYECKHMH LUK KJIETKH.

BoJBIIMHCTBO OPraHM3MOB HMMEIOT KJIeTouHoe crpoenue. Kierka —
ATO OCHOBHOI «KHMDNUYUK» KU3HU. HEe crpoeHne u (QYHKIHMOHHDOBaHUE
04YeHb CXOJHBl Yy PAa3HBEIX OpPraHuaMoB. [lejeHwe KJIeTOK — MHMTO3, a B
MOJOBBIX KJIETKaX — Meio03 — OCyIllecTBJAeTCA NPHHIUIHAJIBHO OAMHA-
KOBO Y BCEX 3YKapHOT.

Kpaiige MaJioBeposiTHO, 4TOOEI TAKOE YAMBUTEJIBHOE CXOJCTBO B CTPO-
eHMH M (PYHKIMOHMPOBAHWUHM >KHUBBIX OPTraHU3MOB OBLJIO CJHEJCTBHEM CJY-
yaifHoro coBmazeHud. OHo pe3ayabrarT OOIIHOCTH HX IIPOMCXOXKAEHHA.

OMOPHOJOTHYECKHE [IOKA3ATeNbCTBA 3BOJIOIHH. B moiab3y 3BOJIOIH-
OHHOTO MPOMCXOXK/JEHUs OPraHMYeCcKOro MHpa TOBOPAT JaHHBIE aMOpHO-
JIOTHH.

Pycexuit yuensiit Kapa Bap (1792—1876) obrapy:Kua mopasuTesbHOE
CXOJICTBO 3apOAbIIIeN pPasJMYHBIX MO3BOHOYHBIX. OH mmcan: «3apoAbIIIH
MJIEKOTHTAIOIINAX, NTHI[, SAMEpHII 1 3MeH B BBICHIEH CTelneHH CXOIHBI
Mexay coboit Ha caMbIX paHHHX CTagHAX Kak B IeJOM, TaK ¥ IO CIO-
co0y pasBHTHA OTJAEJbHBEIX udacTeil. ¥ MeHf B COHPTY COXPaHAIOTCA ABa
MaJIeHBKHX 3apojbillia, KOTopble A 3a0bLl IOMETHTH, M Telepb s CcOBep-
MeHHO He B COCTOSSHMM CKas3aTh, K KAKOMYy KJaccy OHM NpPHHAILJIEeKAT.
Mosker 6BITH, 3TO HAIIEPHILI, MOKeT ObITH — MaJeHbKHe NTHIbI, a4 MO-
ser ObITH — ¥ OYEeHb MAaJieHbKHEe MJIeKOIHTAIOIIUe, [0 TOro BEeJHKO
CXOZICTBO B YCTDOWHCTBE rOJIOBBI M TYJOBHINA y 3THX KMBOTHBIX. Komeu-
HocTeil, BIpoueM, y aTUX sapojsiinei eme HerT. Ho ecam Obl gayke OHHM
¥ OBIJIM HA CaMBIX PAHHHUX CTaJUAX CBOEro pasBHTHA, TO M TOrJa MbI
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HHYero He ys3Haaum ObI, NOTOMY YTO HOMHM SINEPUI] ¥ MJIEKONMTAIONINX,
KPBIIBA M HOI'M NTHI], & TaK)Ke PYKHM M HOT'H YeJIOBEKA pasBUBAKIOTCH U3
OJIHO¥ M TOH ’Ke OCHOBHON (DOPMBI».

Ha Gosnee mosauux cragusax pasBUTHA DPasIHyuus MeKAy sMOpHOHAMH
YBEJIMIHUBAIOTCA, IOABAAITCA IMPU3HAKM KJacca, OTPAN8, ceMmeilicTsa
(pme. 52). Y. JlapBHH paccMaTpUBajZ CXONCTBO DAHHUX CTAAMN OHTOre-
He3a y pasHBIX IpeACTaBHTeNed KDPYNHBIX TAKCOHOB KAaK yKasaHWe Ha
HX NPOMCXOMKAEHHE NyTeM 3IBOJIOLUMH OT OoOIMX npeakoB. CoBpeMeHHbIE
OTKPBITHA B 00J4CTH IEHETHKH Da3BUTUS MOATBEDAMIU JADBUHOBCKYIO
runoredy. Bbuio mokasaHo, Hampumep, 4TO BajKHeUHIIMe Ipoleccsl paH-
HEro OHTOreHe3a y BCeX MO3BOHOYHBIX KOHTDPOJHPYIOTCH OZHUMH M TeMH
’e reHamu. Bosee TOro, MHOrMe M3 3THX I€HOB-DPEryJATOPOB obHapyxe-

Yenorek

Puc. 52. CxoncTBo HavYalNbHBIX CTALMI 9MODHOHAIBHOTO PABBUTHS TO3BOHOUYHBIX
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[onosHOM raHrnuin BptolwHan HepeHas nnacTuHka
[ ] Hoxb—~4

Mbiwb [ Hoxb-5

MepenHuit Mo3r CnuHHan HepBHanA NNacTuHka

Pue. 53. CpaBHeHHe palOHOB AKTHMBHOCTM Te€HOB, KOHTPOJIMPYIOIIHX PpPa3BUTHe
HEPBHOIN CHCTEMBI Yy APO30MMNILI M MBIIIN

HbBl M y OeClHO3BOHOUHBIX (4YepBei, MOJIIOCKOB M ujeHucroHorux), Ha
pucyHxke 53 MOKa3aHbl pPaOHBI AKTHBHOCTH TIeHOB cemeiicrBa Hox Bo
BpeMA (OPMHPOBAHMA HEPBHON cHcTeMbl y Aposdoduast u Mbimu. [lo-
caelHUN OBIIMII NpeJoK JTHUX ABYX BHIOB »KHMBOTHBIX CyllecTBOBaJ 00-
nee 500 mum ger Hasax. HecmoTpAa Ha 9TO, Yy MBIIIKA ¥ Y JPO30QHILI
COXPAHMUJIHCH B OCHOBHOM HEM3MEHHBIMM HE€ TOJIBKO CAMM TeHBI-PeryJis-
TOpPBI, HO M IOPAAOK HMX pPACHOJIOMKEeHHA B XpoMocoMax, M II0Cje/oBa-
TeJIbHOCTh WX BKJIOUEHUS B OHTOreHe3e, M B3aUMHOE IIOJIOKeHHe paiio-
HOB pA3BHMBAIOIIENCA HEPBHOW CHCTEMEI, B KOTOPBIX 3TH TIeHbl AKTHBHEIL.

Mopdoaoruueckue gokasareabcTBa ssomionuu. Ocobyio 1eHHOCTh A
JIOKAa3aTeJJbCTBA EJMHCTBA IIPOMCXOKJIEeHHUs OpraHudyecKoro Mupa npen-
cTaBaAlT (PopMbI, coderaloniue B cefe NPU3HAKHM HECKOJIbKHUX KPYIHBIX
cucreMaTHueCcKnX eauHuI. CyllecTBOBAHME TAKMX IPOMEKYTOYHBIX (opM
VKAa3bIBAeT HA TO, YTO B IpEKHHE TI'e0JIOTMYECKHe BIIOXM KHUJIM OpraHMa-
MBI, HABJIAKNIIHECH POJOHAYAJBHUKAMM HECKOJIbKHX CHCTEMATHYECKHX
rpynn. HarnsagebiM OpPUMEpOM 3TOr0 MOMKET CIYKHTbh OJHOKJIEeTOYHBIH
opraHuaM aBrieHa 3eineHad. OHa OZHOBPEMEHHO MMeeT NPHU3HAKH, THUIIMY-
Hble AJA PaCTeHWil (XJIOpOIIAcCThI, CIOCOOHOCTH MCIIOJB30BATH YIJIEKHC-
JBIA rA3) W IS OPOCTEHINNX JKMBOTHBIX (MKIYTHMKH, CBETOUYBCTBHUTEIb-
HBI TJIA30K M jgake 1oio00He pPOTOBOIO OTBEPCTHA).

Eme Jlamapk BBeJ [ejleHHe JKMBOTHBIX HA NO3BOHOYHBIX u Oecrio3so-
HOuHBIX. [lo/iroe BpeMsi MeXAy HMMH He ODHAPYIKHUBAJIHM CBA3YIOUIUX 3Be-
HbEB, TOKa HccaeaoBaHUs oredecTBeHHOro ydenoro A. O. Kosanesckoro
He YCTAHOBHJIM CBA3b MeMXAy STUMHM rpymnnamu xkuBoTHBIX. A. O. Kosa-
JIeBCKHUH A0KA3aJ, YTO THUIWYHOE HA [epBbId B3raAx Oeclro3BOHOYHOE —
CHAAYAs acUMAMS — pa3BMBAaeTCA M3 cBOOGOAHOMIAaBaoomel auuuHKH. OHa
MMeeT XOpAYy M O4YeHb CXOJHA C JAHIETHUKOM, IIpPEeJCTABUTENeM, Kak TO-
rja CYMTAJH, NO3BOHOUHBIX. Ha OCHOBAHMM TAKHUX HCCJIENOBaHHI BCIO
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rpynny KMBOTHBIX, K KOTOPBIM IDWHAJJIEKaAd MU ACHUAMHM, IMIPHCOeIU-
HUJIU K MO3BOHOYHBIM M J&JIM 39TOMY THUIYy HAaMMEHOBaHWE X0pdoebLx.

CBa3b MeXAy DasHBIMM KJACCAMM JKHBOTHBIX TaKe XOPOIIO HJLTIO-
CTPHpYeT OOIIHOCTE HMX MpOMCXOXAeHHMA. SHuexknanymue (Hampumep,
eXMJHA ¥ YTKOHOC) IO psily ocobeHHOCTe#H CBOEH OpPraHM3alMHM IIpOMe-
KYTOUHBI MEMKJAY PEeNTHIMAMH KM MJIeKONMHUTAIOIIUMH.

CTpoenne nepejHMX KOHEYHOCTeH HEKOTODPBIX MO3BOHOYHBIX (puc. 54),
HanmpHuMep JacThl KUTA, Aedb(HuHA, Jambl KPOTa, KpbLia JieTydell MBIIIH,
Jialbl KPOKOJWJA, KPBUIA NTHILI, PYKH YeJ0BEKA, HECMOTPA HA BBIIOJ-
HEHHE TMMH OPraHaMH COBEPLIEHHO Das3HBIX (DYHKIHUH, B NPUHIAITHAIE-
HBIX uepTax cxoaHo. HekoTopele KOCTH B CKeJleTe KOHEYHOCTEH MOryT
OTCYTCTBOBaTh, JpPyrue — CPacTaTbCd, OTHOCHUTEJNBHBIE paszMephl KocTeil

Kpokogun MNruua

Yenoeek

Neryuas mbiws

Pue. 54. Tomonorus mnepegHUx KOHEYHOCTEN MO3BOHOUHBIX
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MOTYT MEHATBCH, HO MX 20MON02US, T. €. CXOACTBO, OCHOBAHHOE Ha 0OII-
HOCTH TNPOMCXOIKJEHUA, COBEPIIeHHO oueBHAHA. I'0MOJ02UYHbLMU HA3bIBa-
JOT TAKWe OpraHbl, KOTOPble DPA3BUBAIOTCA M3 OJMHAKOBBIX 3MOPHOHAJB-
HBIX 3a4YaTKOB CXOJAHBIM 00pa3zoM.

HekoTophie OpPraHsl WJIH HMX YacTH He (PYHKIMOHHPYIOT Y B3POCIBIX
JKUBOTHBIX M ABIAKTCA JJIA HUAX JUIIHUMH — BTO TAK HAa3bIBaeMhle pYy-
dumernmapHble opzanbl, Uau pydumenmoi. Hanuuue pyAMMEHTOB, Tak e
KAK ¥ TOMOJIOTHYHBIX OPraHOB, TOKe CBHAETEJLCTBO OOLIHOCTH IIPOMC-
XOMJIeHHA. PyJUMeHTApDHBIE IJIa3a BCTPEYalOTCA Y COBEPIIEHHO CJIEINBIX
JKMBOTHBIX, BeAVIIMX MOA3eMHBIN o0pas jkusHH. Ckeser 3ajHHX KOHEY-
HOCTeil Yy KHUTa, CKDBITHIH BHYTPH Tela, — DYAUMEHT, CBH/JETEJbCTBYIO-
muif 0 HA3eMHOM IPOMCXOXKAEHUU €ro IPeAKOB. ¥ UeJOBEKa TOXKe H3-
BECTHHI PYAMMEHTApPHBIE OpraHbl. TaKOBRI MBIIIIILI, ABHIAOIINE YIIHYIO
PaKOBHMHY, PYAMMEHT TPETHEr0 BEKa, WJIM TAK HA3bIBAeMO#l MHUTrarejIbHOM
NepenoHKu, U T. 1.

IlaneonTosornyeckue' mokasarenscTBa 3BOMIONHH. PasBuTHe, HaNpu-
Mep, XOPAOBBIX OCYINECTBJSAJOCH MO3TanHo. BHauase BO3HMKJM HH3NIHE
XOpIOBBIE, 3aTeM IOCe0BATEeJbHO BO BpPEMEHM BO3HMKAIOT pPHIOBI, aMm-
(pubun, penruaun. PenTuamu, B CBOIO Ouepejb, AAIOT HAYANIO MJEKONH-
TAIOMMM M OTHIAM. Ha 3ape CBOEro 9BOJIIOIMOHHOIO PA3BUTHUS MJIEKO-
nmuTapiMe ObIJIM [peAcTABJeHBl HeDOJNBIIMM YHCJIOM BHJ0B, B TO BpeM#A
nponseranu pentuauu. IlosnHee pe3Ko yBeIMYMBAETCS YMCIO BHUJOB MJe-
KOIMMMUTAIOIIUX M ITUIL M Mcuye3aeT OOJBIIMHCTBO BUAOB pentuiuit. Takum
ofpas3oM, MAajJeOHTOJIOTHYECKHE NAHHBbIE YKa3blBAIOT Ha CMeHY (OpM KH-
BOTHBIX ¥ PACTEHHWH BO BpPEMEHH.

B oTAenbHBIX CJAy4aAX MNAJEOHTOJOTHA YKasblBaeT HA NPHYHUHBI 9BO-
JIOIUOHHBIX npeobpasoBaHuil. B aToM OTHOIIEHMM HMHTEPECHA IBOJIONUA
nomageii. CoBpeMeHHBIe JIOIIAAM IPOM3OIIIN OT MEJKUX BCEesJAHBIX Mpex-
KoB, kuBmux 60—70 muH Jjer Hasax B JecaX M MMeBIUMX NATHIATYIO
KOHEYHOCTh. VI3MeHeHMe KJuMara Ha 3emJie, NOBJeKinee 3a coboit co-
KpallleHue IUTomazen JecoB M yBeJH4YeHHe DPa3MepoB CTeleil, NMpUBeso K
TOMY, UTO MpPeAKN COBPEMEHHBIX JIOINaJeil Hauajud OCBAMBATH HOBYIO Cpe-
ny obmranms — cremu. Heo6xoAMMOCTh 3aIIUTHl OT XHMIIHMKOB H Iepe-
ABUIKEHUIT Ha OGOJBIIME PACCTOAHMA B IMOMCKAX XOPOIIMX MacTOMI NpH-
BeJa K IpeoOpasoBaHWI0 KOHEUHOCTeHl — YMEHBbIIEHWI0 dYHcJa (QajaHr
BILTIOTH A0 ofHOM (puc. 55). IlapassenbHO M3MEHEHUIO KOHEYHOCTeH Mpo-
ucxonamyao npeofpazoBaHMe BCEro OpraHMaMa: yBeJHYeHHe pasMepoB Te-
na, u3MeHeHUMe (OPMBI uyeperna M YCJOKHEHHe CTPOeHHsA 3y00B, BO3HMK-
HOBEHMe CBOICTBEHHOIO TPABOSAJHBIM MJIEKONMUTAIOIUM MUIEBAPUTEIbHO"
ro Tpakta M MHOroe Jpyroe.

B peaynbraTe M3MeHEHMS BHEIIHUX YCJIOBMIl MOJ BJIMAHHEM eCTecT-
BEHHOTO 0TOOpA MPOMB0MIIO MOCTEIeHHOe MpeBpalleHne MeJKHX MATHIIA-
JBIX BCESAHBIX JKMBOTHBEIX B KDYNHBIX TPaBOAAHBIX. Borareimuii mase-
OHTOJIOTHYECKHMII Marepuan — OJHO M3 Haubosiee ybeauTeJbHBIX AOKAasa-
TEeJBCTB SBOJIOIHOHHOTO IIpolecca, AJAIerocs Ha HaIlel IJIaHeTe yiKe
Gosee 3 MJapH Jer.

! Maneonmonozus — Hayka 06 MCKONAEMBIX KMBOTHBIX M pACTEHHAX.
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Puc. 55. Ucropuyecknii psajs umaMeHeHHH B CTPOEHUH IepeJHell KOHeYHOCTH JIO-
magn

Buoreorpaguueckue 10Ka3aTerbCTBA IBOMIONMM. SIPDKUM CBHIETEIBCT-
BOM NPOM3OMIEALINX M INPOUCXOAAIIMX SBOJMIONMOHHBIX N3MEHEHHUI SBIIS-
€TCs paclpOCTPaHeHHe MXHUBOTHBIX M DPACTeHHH II0 NOBEPXHOCTH HamIen
maanersl. Eme B snoxy Beaukux reorpaguuecKumx OTKpBITHIL ImyTelecT-
BEHHHKOB ¥ HaTYPAaJMCTOB IIOPA’Kajo pasHooOpasme >KMBOTHBIX B Aallb-
HUX CTpaHaxX, oco0eHHOCTH MX pacnpocrpaHenus. OmgHako auimb A. You-
JIeCy YAAaJoCh IIPUBECTH BCe CBEJIEHHWS B CHCTEMY ¥ BBIAEJUTH IIECTh
Guoreorpapmueckux obmacreit (puc. 56): 1) [TaneoapkTuyeckyio, 2) Heo-
aprTH4ecKyo (Ilaseoapkruueckyio u HeoapKTHYeCKYIO 30HEI 4acTo 06b-
enunsior B lonapkruyeckyio obnacts), 3) Huao-Manaiickyo, 4) Sduon-
CKyw, 5) Heorpomuueckywo u 6) Ascrpanmiickyio.

CpaBHeHHe >XMBOTHOIO M DACTHTENBHOTO MHpA pas3HbIX 30H gaer 6o-
raTedInuit HayYHBIN MaTepuas [AJs AOKA3ATENbCTBA 3BOJIONMOHHOTO 1po-
necca. Payna u duopa Ilaneoapkruyeckoii (EBpoasmnarckoit) u Heoapk-
Thyeckoi (CeBepoamepukanckoit) obnacreit, HAIPUMED, HMEIOT MHOTO 06-
mero. 9T0 OOBACHAETCA TeM, YTO B NPOMIIOM MEXIY HA3BAHHLIMH
O0JIaCTAMHM  CYIECTBOBAJ CYXOMYTHBIH MOCT — Bepusnros mnepemieex.
Heoapkruueckas u Heorponmueckas o6iacTu, HAIPOTUB, MMEIOT MAaJo
ofIUX dYepT, XOTA B HACTOAINEE BpeMS COEAMHEHbl IlaHAMCKHUM nepe-
meHKoM. IT0 OOBACHAETCA H30JMPOBAHHOCTHIO FOMKHOM Amepuku B Te-
YeHUHe HeCKOJBKHUX JeCATKOB MMJJIHOHOB JieT, [locne BosHukHOBeHua Ila-
HAMCKOr'O MOCT& JMIIb HEMHOTUM [OKHOAMEPMKAHCKAM BHMJAM YAAJIOCH
OPOHUKHYTh Ha cesep (AukoOpas, GpoHeHocem, omoccym). CeBepoamepu-
KaHCKHe BHIBI MpPEYCIleJIM B OCBOCHUH HMKHOAMEDHKAHCKOH 06JacTH He-
CKOJNBKO Oosbmie. Jlambl, OJI€HHM, JIMCHI, BBIADHI, MeABEIH NPOHUKJIH B
IOxuyio AMepnKy, HO He OKA3AJM CYIIECTBEHHOTO BINAHHUS HA ee VHH-
KaJbHBIH BHIOBOM COCTAB.

Hurepecen u cBoeoGpaseH KMBOTHBIH MupD ABCTpanmitcKoi 06JI8CTH.
HasecTHo, 4yro ABcrpasus obocobuaacs or JOmHON Asum eme A0 BO3-
HUKHOBEHMSA BBICHIMX MJIEKOMUTAIOIINX.
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Taxum 06pa3oM, pacrpeesieHHe BUAOB *KHUBOTHBIX W PACTEHUH TIO IIO-
BEDXHOCTH ILJIAHETBI M MX TPynnupoBKa B Omoreorpaguueckue 30HBI OT-
pajkaioT IIPOIeCC MCTOPMYECKOTO PAsBUTHSA 3eMJHM M BBOJIONMH KHBOTO.

Octposusie (daysa u daopa. [lna NOHMMAHUA BSBOJIOIHOHHOIO IPO-
mecca MHTepec npeacraBiasoT (¢ayHa u ¢Quopa octpoBoB. CocraB wux
thayasl ¥ (JIOPHI MOJHOCTHIO 3ABHCUT OT HCTOPHH NPOMCXOMKJIEHUS OCT-
posoB, OcTpoBa MOryT GbITH MATEPUKOBOTO NPOMCXOXKJAEHHA, T. €. Ipe-
cTaBaATh coboit peaynbrar obBocobiieHMs YACTH MaTepHKa, HIM OKeaHH-
YECKOro IMPOMCXOMKAEHU:A (BYJIKaHUYECKHE M KOPAJJIOBEHIE).

MaTepHKOBBIe OCTpPOBa Xapakrepuayiorcsa dayHoit m (uopoit, OGJAU3KOMH
mo cocTaBy K MaTepukoBoit. OpHako, ueM ApeBHee OCTPOB M deM Oojee
3HAYMTEJbHA BOJHAfA Tperpaja, tTem OoJibie OOHApPYKUBAETCA OTJIMYHIM.
Bpuranckue ocrpoBa oTAenusuchk oT EBponbl coBceM HeJaBHO M MMEIOT
dayny, uaeHTHUHYI eBpomneiickoit. Ha maBHO 000coOMBIIMXCA OCTpOBax
Impolece pacXoKAeHUs BHUIOB 3axXoAauT ropasgo panbime. Ha Manmarac-
Kape, HampuMep, HeT THIMYHBIX AJIA AQPUKM KPYNHBIX KONBITHBIX:
OBIKOB, AHTHJON, HOcOporos, 3e6p. Her M KpPYyMHBIX XUIHUKOB (JIBBOB,
JleonapaoB, THeH), BelcIiux o006e3bsiH (maBuaHoB, MapTeimexk). OxHaxko
MHOTO HM3IIMX NPUMATOB — JEMypOB, KOTOpble Hurje Goaemie He BCTpe-
4aTC.

CoBepiieHHO WHasi KapTuHa oOHApPY)KHUBaeTcsa NpH paccMoTpeHum Ga-
VH OKeaHMYeCKMX OCTpoBOB. VX BMAOBO# cocraB oueHb OGenen. Ha Gosb-

SETPAR _
ripucass

0BaACT

,,,,,,,, MpaHuusl Guoreo-
: rpagu4ecKux
TN obnacreit

Pue. 56. Kapra 6moreorpamueckux 30H
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IIWHCTBE TAKHX OCTPOBOB OTCYTCTBYIOT Ha3eMHLIE MJICKOMHUTAIOIHE M aM-
¢ubun, HecmocoOHBIE NPEONOJIeTh 3HAYUTENBHBIE BOJAHBIE NPENATCTBUA,
Bea ¢ayHa oKeaHHMUYEeCKHMX OCTPOBOB — pe3YJILTAT CJIYYAHOrO 3aHEeCeHUA
HA& HUX HEKOTOPHIX BHUAOB, OOBIYHO NTHI, PeNnTHUJNH, HacekoMeix. Ilpex-
CTABHUTEJM TAKMX BHUJOB, IONABIINE HA OKEAaHWYECKHE OCTPOBa, I[OJy4a-
IOT IIAPOKME BO3MOMKHOCTH A pasmHo:KeHHsa. Hanpumep, mHa Ianana-
rocckux ocrpopax u3 108 Buzos nrTun 82 sHaeMuunsl (T. e. HUrge 60Jb-
IIe He BCTPEYalTCA) U Bce 8 BUAOB PENTHUIMII XapaKTePHBI TOJBKO A
atux octpoBoB. Ha I'aBaiickmx ocTpoBax oGHapysxkeHo 60JibIIOE PasHOOD-
pasue YJUTOK, M3 KOTopbiXx 300 sHAeMHYHBIX BHAOB IPHHANIEHAT O~
HOMY pOAY.

OrpoMHOEe KOJHMYECTBO DPa3HOOOpasHBIX Ouoreorpaduueckux GaxToB
YKa3elBaeT Ha TO, YTO OCOOEHHOCTH pacIpeiesieHNs MKUBBIX CYIIECTB Ha
nJIaHeTe TeCHO CBA3aHBI C Npeo0dpasoBaHMEM 3€MHON KOPBI M C 9BOJIIO-
IUOHHBIMHA HM3MEHeHUSIMH BHJOB.

MounekyasipHbie J0KA3aTEJbCTBA IBOMIONMH. B HacToslee BpeMs Ipak-
TUYECKH 3aBepllieHa MoJHas paciuu(poBKa reHoma (COBOKYIHOCTH BCeX
TeHOB) 4YeJIOBeKa M TIeHOMOB pfAJa XXUBOTHBIX, DACTEHUH M MHKpOOpra-
HuU3MOB. M3BecTHa moJiHAsA TOCieAoOBaTeNbLHOCTHL HykJeotusoB B JJTHK y
OrPOMHOT0 UYMCJIa BHJOB KUBBIX OpraHumamoB. CpaBHeHHe 3THUX IOCJIe/0-
BaTeJbHOCTEH JaeT HOBBIM KJKOY K IOCTPOEHHIO POMJOCJOBHOM JKM3HM HAa
3emue.

Muorpe mMyTanuy NOpPeICTABIAIOT COOOM 3AMEHBI OZHHUX HYKJIEOTHIOB
Ha gpyrue. Myranum BOSHUKAIOT, KAK NPABHJIO, BO BPEMA PEILTUKAIHHA
OHK (cm. § 14). Orcioga ciaeayer, 4rto, 4em OOJblIe IOKOJEHHH Ipo-
IIJI0O CO BPEMEHH IHUBEPreHIIUM JBYX BHJOB OT 00IIEero mpeaxa, Tem 00Jb-
mre cay4aHBIX 3aMeH HYKJIEOTHAOB JOJIKHO OBLIO HAKOMHTHCH B IeHO-
Max J9THX JodepHUX BujoB. OOmMil mpefok 4YesoBeKa M IIMMIAH3E CV-
IeCcTBOBAJ OKOJIO NATH MHJIMOHOB JIeT Hasal, a o0IIuil OpeJoK JeloBeKa
u MplmU — Oosee 80 MuanuoHOB Jser Hasan. Korza Mbel cpaBHMBaeM
HYKJIEOTH/IHBIE II0CJIeNOBATEJIbHOCTH T'eHOB, HampuHMep reda Oera-ryiobu-
Ha, Mbl BHAUM, 4YTO pPasIu4YUi MeKAy TreHaMH jYeJOBeKa M I[IUMIAaH3e
ropasgo MeHBIIe, YeM MeXJAy TreHaMu dvejoBeKa (MIM IIUMIAH3E) U
MBIIITH.

KonmuecTBeHHAs OIEHKA BTUX DPA3JHUYMH IO3BOJAET MOCTPOMTEL reHea-
JIOTHYECKOe JIpeBO, MOKas3bIBAIollee POJCTBO PA3JMYHBIX TAKCOHOB (BHIOB,
OTpAMIOB, CceMeHCTB, KJACCOB), M OIpEIEeIUTh OTHOCHTE/ILHOE BpeMs HX
JAuBepreHn . B OCHOBHOM 3TO JpeBO COBHAJAET C TEMH, 4YTO OBLIM ITO-
CTPOEHBI HA OCHOBe MOPQOJOrHYeCKHX, IMOPHOJOrMYECKMX M IaJeoHTO-
JIOTHYeCKHUX JaHHBIX. OJHAKO B HEKOTODPBIX CJAy4aaxX OOHApPYKMBAIOTCH
nopasuTenbHEle Bemu. OKasaiochk, YTO KUThl M NAPHOKONBITHBIE Iopas-
no Gonee 6auM3KMe DPOJACTBEHHHKH, YeM MNAPHOKONBITHBIE M HENApPHOKO-
nelTHBIE. A(MPUKAHCKUNE 3JaTOKPOT (QUIOTeHETHUYECKH OJMKe K CJOHY,
YyeM K HammuM KporaMm. CoBpeMeHHBIE MeTOALI MOJIEKYIAPHOH TeHeTHKH
MO3BOJIAIOT AHAJIM3HPOBATH T'eHBl HE TOJABKO HBIHE JMKUBYIIUX OPraHU3-
MOB, HO M JaBHO BBEIMEpIIMX BHIO0B, ucnoibaysa cueasl [ITHK B umckona-
€MBIX OCTAHKAX. ITO IIOMOraeT INPOCAeIUTh ITYTH JBOJIOIMH MKUBOTO HAa
Semue.
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@ 1.0 ueM CBHAETENBCTBYIOT cheayoouiue (hakThl: CXOZHAA OpPraHM3a-

MA MOJIEKYJIAPHBIX HPOIECCOB V BCEX OPraHHM3MOB, KHBYIIUX Ha

3eMJie; HaJWYHE [POMEKYTOYHBIX (OPM M pPyAHMeHTapHBIX opra-

noe? Otser obocuyiiTe.

MuporHeiit M pacTurenbHBIE MHp CeBepHoit Amepuru u Eppasun

cxomHbBl Mexay coboii, a ¢uopa u dayna Ceseproit u IOkHoit Ame-

PHMKH CHJBLHO pasnuuaioTcda. Kak Bbl ofpAcHHUTe 9TH darThi?

® 3. O6riyHO HA OCTPOBAX JOBOJLHO YACTO BCTPEdAlOTCHA JHIEeMHYHBIE
Bubl (bosblle HUIJle Ha 3€MHOM Iape He BcTpedawomiuecs). Yem
9T0 MOXKHO O00BACHUTH?

v
»

p 4. Uckonaemoe 3KHBOTHOE — APXEONTEPHKC WMEJO NPU3HAKH IITHILBI
u npecmblkawomerocs. JlaitTe onenky atomy (axkTy ¢ HaydHOH TOY-
KH 3peHHSA.

§ 44. Bud. Kpumepuu euda. Ilonyarayusa

B menrpe npexcrasiaenuin Y. JJapsuHa 06 2BOJMIOIUH OPraHMYeCcKOTro
MHUpa CTOMT NoHATHE 6ud. Buj obbeuHAET OPraHM3Mbl, CXOAHBIE 10 MOp-
(omoruuecKuM NPU3HAKAM. DTO HO3BOJIAET OTIMYHUTH OJHY IpyHnmy opra-
HH3MOB OT apyroii. Takoe moHMMaHHe BHJa IOMOIJIO KJacCH(pHUIHUPOBATH
OrpoMHOEe pasHooOpasme ONUCAHHBIX ()OPM OPraHM3MOB M CBIPAJIO II0JIO-
JKHUTEJBHYIO PoJb B paszsurum Ouosornu. Hakomnernwe k xommy XVII B.
cBeJleHMi 0 MHOroo6pasuu OPM KHUBOTHBIX M PACTEHUH NPHUBEJIO K Ipel-
CTABJIEHWIO O BHJaX KakK O BIIOJIHE peajibHbIX rpynmnax ocobeit. OcHoOBO-
nojaraiomas pabora o Bugax Owuta npoBefgeHa K. JluaHeeM, KOTODBIH
3aJI0’KHUJI OCHOBBI CUCMEMAMUKU.

o HapeuHa GOAbIIMHCTBO OGMOJIOTOB CYMTAJM, YTO BHbl HEM3MEHHEI
¢ MomeHTa co3gaHusa ux TBopuoM. 9Ta <«HEeHM3MEHHOCTh» SABJAJACh pe-
MAIIM APIYMEHTOM BCEX AHTHABOJIOIUOHHBIX VUeHHI.

ITo mepe yraybjieHHs M pacIIMpPeHMA HCCIEJOBAHWH pPas3JUYHBIX BH-
JI0B yuyeHBble IEepecTaly OrPAHHUYMBATBHCA PEAKHMMH MY3eiHBIMU SKCIIOHA-
TaMH, a MCHOJb30Baau Oosiee oBMIMPHBIN MaTepuas. BblIO ycTaHOBIEHO,
YTO BHJ BKJIIOYAET OPraHU3MBbl, XapaKTepPHU3YyIOI{Hecs BBICOKOH CTeneHBbIO
M3MEHUYMBOCTH pAa3JIMYHBIX NPHU3HAKOB. B pesyabrare 2TOro HEKOTOPbIE
paHee CaMOCTOATEJbHBIE BHJABI ObLIM O0BEIHMHEHBI B OAMH OOIMIWIA BHI.
HexkoTopsle yueHBIe Aa)ke YCOMHHJIHMChL B PEAJbHOCTH CYIIECTBOBAHUA BH-
na. OHM BBICKA3bIBAJM MHEHHE, 4YTO B JAeHCTBUTEJbHOCTH BHJOB Kak pe-
anbHBIX OMOJIOrMYeCKUX eJMHHIL B IMpPHPOJe He CyHmlecTByeT M 4YTO rpa-
HUILI MEXJAY BHAAMH YVYeHBIe yCTAHABJIMBAIOT Oojiee MM MeHee IIPOM3-
BOJIbHO. HO Bce gasibHeHINIMe HCCIef0BAHUA JOKA3aJH, YTO BHIBI PealbHO
CYIECTBYIOT, OHHM SBJSIOTCA BajKHeUINell CTYNeHbIO OPraHM3AlUM JKHBON
MIPHUPOJIBL.

PeannHOCTL BHJA B IEPBYI0 OYepeib AOKA3bIBAETCA CHCTEMOM KpHTe-
pHEB, KOTOPhIEe MO3BOJIAIOT AOCTATOYHO YETKO OTJHMYHUTH OJHH BHJ OT ApPY-
roro.

MonyasauuoHHas cTpyKkTypa Buaa. Ka bl Bl XapakTepusyeTcs ompe-
JIeJIeHHBIM @peaiom — Teppuropueit oburanusa. BHyTpH apeana MOryT
OBITE caMble pasHoOOpasHbIe Iperpajabl (PeKHW, ropsl, MYCTHIHK H T. [.),
KOTOpbIe NPenATCTBYIOT CBOOOJHOMY CKpPeIIMBaHUIO MEXXKJY IpylniaMH oco-
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Oeit ogHOrO M TOrO JXe BHJA. JTO, OJHAKO, He O3HAYAET, UTO OHU abCco-
JIIOTHO M30JIMPOBAHBI U He oOMeHuBaloTcA reHamu. [IpocTo ckperuBaHHe
Mex/ly NPeACTABUTENAMH 3THX IPYII OCYIIECTBIAETCA 3HAUMUTENBHO pe-
we. Takme omHocumenvno usoauposarmvie zpynnbt ocobeil 00H0z0 uda
NPUHATO HA3BIBATL NONYJAYUAMU.

Takum obpasom, Buj cocromt u3 nonyasumit. Kaxpas monynauus
3aHHMAET OIPEeJeIeHHYI0 TeppUTOpMIO (4acTh apeasa Buaa). B Teuenwue
MHOTHX HOKOJEHHH, 3a NPOAOJIKHUTEJbHOE BPEMA MNONYJIALUA yCIEeBaeT
HAKOIMTE Te AaJJeJd, KOTOpble 00ecreuuBalOT BBICOKYIO MPUCIIOCODIeH-
HOCTBE Oco0eil K yCIOBHUAM JaHHO MecTHOCTH. Tak Kak M3-3a pasHUILB!
VCIOBHI ecTeCTBEHHOMY OTOOPY NOABEPraloTCs PABJINYHBIE KOMILIEKCH re-
HOB (asLreJsieit), NONMyJANMM OJHONO BMAA OTIMYAIOTCA APYr OT Apyra
4aCcTOTONH BCTPEYAEMOCTH TeX WJIM MHBIX aiueneir. Ilo aroif mpuumme B
Pa3HBIX MONYJALMAX OJHOr0 BUJAA OAMH M TOT K€ IPU3HAK MOXET Ipo-
ABIATBCA MO-pasHoMy. Hampumep, ceBepHble HONyJNANNM MIEKOIMUTAIO-
mux obnazaioT OoJiee I'yCTBIM MEXOM, YeM IOKHBIe, 4 IOMKHbBIe Yalle TeM-
HOOKpAllIeHHEIE.

B somax apeana, rge rpaHMYar pasHble NONYJALMM ONLHOIO BHJA,
BCTPEYAIOTCA KaK 0CO0M KOHTAKTHMPYIOUIMX HONYJALMI, TAK ¥ THOPUILI
(puc. 57). Takum 06pasoM OCYIIECTBIAETCA OOMEH reHAMM MeKAy IIOIy-
JANUAMH M DPEANTHu3yIOTCH CBA3HM, 00ecneuuBaOIMe TeHeTHYeCcKOe eanH-
cTBO BHja. OOMeH reHaMu MexAy NONYJANMAME CIOCOGCTBYeT GOJbLIei
M3MEHYHBOCTH OPraHu3MoOB, 4T0 obecneumBaeT 6oJiee BBICOKYIO IPUCIIO-
cobJIeHHOCTh BHJA@ B LIEJIOM K YCJIOBUAM OOHTAHUSA.

Ecnu B pesynsrare ycuJIeHHsA H3ONALMM MeMKIY TONYJIANUAMH OOMeH
IeHOB IIpeKpamaeTcA IOJHOCTbIO, TO pasHble HaIpaBiIeHus orbopa, Ko-
TOPBIM TMO/ABEPraioTCs IMONYAALMUMA, MOIYT MPHBECTH K CTOJb CHJIBHOMY
PACXOX/IeHHIO NPHU3HAKOB, YTO BOSHMKAET TAK HA3blBaeMas penpodyxmué-
HAR U30MAYUA. DTO O3HAYAET HEBOIMONHOCMb CKPEUUBAHUA U OCMABJe-
HUsA naodoeumozo nomomcmea. B aToM ciyuae MOKHO TOBOPHTH O BO3-
HUKHOBEHUM HOBOIO BHjA.

Wnorga maonupoBaHHAA MONYJNANUA B CHIY DA3JMYHBIX CIyYailHBIX
NpUYMH (HABOJAHEHME, MOoKap, MaccoBoe 3aboeBaHMe) W HEZOCTATOYHON
YUCJIEHHOCTH MOMKEeT IOJHOCTHIO MOrMOHYTH.

B HEKOTODBIX CIy4asAx B pPe3yJbTaTe reOJOrMYECKHX KATAKIM3MOB MM
APYrux COOBITMH Tperpagsl MeKAy IONYJIALMSMU MOTYT OBITH paspyie-
HBI, ¥ DaHee M30JMDPOBAHHEIE NONYJANMHU CIUBAIOTCA B OAHY.

Takum o6pasom, Kajad NONYIANMA SBOJTIONHOHMPYET HE3ABUCHMO
OT APYrUX HONYJANMA TOro ke Bmaa. llonynaums — HAWMMEHbIIee MOA-
pasnesieHHe BUZA, M3MeHAKOIeecad BO BpeMeHH. Bor mowemy mnomyaaunusa
npeacraBager coboit snemenmapnyro edunuyy seoaoyuu. OTaenbHBINR Op-
PaHU3M He MOJKeT 3BOJIIOIMOHMPOBATH, TAK KAK €ro reHOTHI OIpejaess-
ercA yiKe B MOMEHT OILIOJOTBOpeHMsi. BKiag opraHmaMa B SBOJIOLUIO
COCTOMT B TOM, 4YTOOBI IlepeJaThb IeHbl CBOMM IIOTOMKAM.

Kpurepun Buna. Kpumepuii 6uda — 310 COBOKYNHOCTH NPH3HAKOB,
OTJIMYAKIINAX AAHHBIH BHJA OT JApPYroro.
Mopgonozuveckuit kpumepuit Bupaa — OAMH U3 BakHeHmux. Iloa

MOP(MOJIOTHYECKMM KPHUTEPHeM BHJA NOHMMAIOT COBOKYIHOCTh BHELIHUX
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Puc. 57. BoHBI KOHTAKTA MEXIY DaHee M30JUPOBAHHBIMH IONYJALMAMH JKyJaHa

[

npu3HakoB opraHuama. Ilosroe BpeMsi 8TOT KpHTepHii ORI TJIABHBEIM H
Aaxke efMHCTBeHHBIM. C ero nmoMoubio JIErKO pasjMyaTh BHUIbI, KOTOpbIE
He ABJAKTCA OJMH3KHUMH poacTBeHHMKaMu. OZHAKO MHOTAA BHUIbI BHEII-
He IIOYTH Hepas3JH4YMMBl, XOTA B IIPHPOJE KEeCTKO H30JUPOBAHBI M He
CKpeluBaTesa Mexay coboit. 910 BuAbI-ABOMHNKH. ClenoBaTeslbHO, MOD-
(hosornyeckuil KpUTEpUl He SBISETCH HTOCTATOYHBIM.
Dusuonozo-6uoxumurecKue pa3iuyusl Mex Ay BUIAMH B HM3BECTHON Me-
pe OTpakKaloT CTeleHb MX AuBepreHunuu. Hekoropsle BHALI pacTeHHU pas-
JIMYAKIOTCA II0 CIHOCOOHOCTHM CHHTE3MPOBATE M HAKAIIHMBATE AJKAJOHUII.
OnucaHbl MEXBHJOBBIE PA3JIHYNS B AKTHBHOCTM HEKOTODPBIX (hepMeHTOB.
CrnocobHOCTE BHAAATE B CHAYKY MPH 3SKCTPeMAaJbHBIX TeMmIeparypax o00-
Hapy)XHBAeTCA Y OAHHMX BHJOB IPHI3YHOB H MOJHOCTBI OTCYTCTBYET V
apyrux. OnHako MHOrue OMOXMMHYECKHEe IPUSHAKHU CJMIIKOM KOHCEepBa-
TUBHBEI (OOHADPY)KMBAIOTCH, HAIPUMEDP, V BCeX I[IpeACTaBUTeN el MJaHHOTO
oTpAja, THIIA MJM LapcTBa), a (usHogoruyeckue, HA000OPOT, CIAHMIIKOM
M3MEeHYMBhI Aayke y IpeICTABHTENEH OJHOrO BHAA, 4YTOOBI CAYKHTH HA-
JEeMHBIMM KPUTEPHUAMM IS pasJudYeHus OJM3KOPOJCTBEHHBEIX BHJIOB.
DK0n020-2e0zpauneckuil Kpumepuii BUAA OUpelesieT apeaj ero obu-
ranusa. Kaxkaelii BUA 3aHMMaeT omnpeleleHHYIO reorpaduyecKyio 30HY.
Cuurars AAHHBIM KPHTEPUH VHHBEpPCAJBHBIM HeNb3fi. B mpupone cyie-
CTBYyeT MHOro OJM3KOPOACTBEHHBIX BHJOB C COBMEIIEHHBIM apeaJjioM.
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PasBuTHe MeTOZOBR aHaNM3a XPOMOCOM M OT/[EJbHBIX TEHOB IIO3BOJIM-
JIO BBeCTM B INPAKTHKY M3yUeHHS BHUJOB 2eHemuueckuil kpumepuii. Kax-
ABI BHUJ MMeeT CBOWCTBEHHBIH eMy HAGOpP XPOMOCOM M HYKJIOTHIHBIN
cocras JIHK. ITo ymeny xpomocom B HaGope u mo mx MopdoJoruu yaa-
eTcsA pasiauyaTrh Jaxke BUAbI-OinsHeubl. CpaBHeHHE ITOCIIeNOBATELHOCTEH
HYKJICOTHIOB B reHax OJM3KOPOJCTBEHHBLIX BHIOB IIO3BOJSAET OIEHUBATH
CTeNeHb JAWBEPreHIMN MeJy STHMH BHAamu. OJHAKO BCTpEYalOTCHA CIY-
yau, KOTJ|a OTHOCHTEJBHO JajieKhe BHUABI (KAK, HANPUMeEp, I[OYTH BCe
npeJicTaBUTENIM ceMelcTBa KONIaUubHUX) MMEIOT HACHTHUYHBIE HAGOPBI XPO-
mocoMm. C npyroit CTOPOHBI, JIOKAJIbHbBIE HONYJAINM OJHOTO M TOT0O XKe
BHJia (HampuMep, JOMOBOW MBIIIM) MOTYT 3HAYUTEJBHO pPA3JIAYATHCA TI0
qucay XpomMocoM. PasHble reHbl TakiKe PasJHYamOTCA 110 CTeNeHW H3MeH-
yuBocTH. Tak, Hanpumep, reH agepHoro Gejnka rucrona H1 uemoBeka oT-
JIMYAETCA OT TOMOJIOTHYHOTO eMy TeHa ropoXa TOJbKO 110 OJHOMY HYK-
georuny. IIoHATHO, YTO AHANM3 TAKUX TeHOB OKA3bIBAETCH OECIIONe3HBIM
AnA pasnuueHUd OJIM3KUX BHJAOB. B TO ke BpeMs B reHOMe 4eJoBeKa,
JKMBOTHBIX M pacTeHMH O0HApPY)KeHbl 4Ype3BbIYANHO M3MEHUYUBEIE ITOBTO-
pApmuecsa nocaeaosarenbHocTd JITHK, koTopbsle Moryr ObiTh pasHbIMH Ja-
e y poAHbIX OpaTheB. OTH IOCJIEJOBATENHHOCTH OKA3AJIUCH HE3aMEHH-
MBIMH B KPHMHHaJHCTHKE ANA UAeHTH(HUKAINHA JHUYHOCTH (reHOMHAA AaK-
THJIOCKONINSA), HO MAJONPUTOAHBIMH [JIA PA3JIUUYEHHUS BHJOB.

Taxkum o0pa3oM, ¥ TreHeTHUECKHI KPUTEpHH He oOKaswiBaeTcsa abco-
JIIOTHO HAJEMKHBIM.

Hawnbonee cymiecTBeHHOH XapaKTePUCTHKOH BHAa ABAAETCA TO, YTO
BUJ| NpeJcTaBiseT coboi reHeTHYecKHM eauHyio cucremy. Ocobu pasHBIX
NOMYJANAN OJHOrO BHJA MOTYT CKPEIIHMBATHCH M JABATH ILIOAOBHUTOE MO-
TOMCTBO. BemejcTeue aToro reHbl MOTYyT pACHpPOCTPAHATHCA M3 OJHON TO-
OyJAANUHE BHJAA B JAPYryio, o0pasoBbIBaTh HOBEIe KoMOwmHamuu. Ho onm
He MOryT HIepeiTH M3 OJHOr0 BHJAA B ApPYroil ma-za obocobiIeHHOCTH BHU-
JOB ApPYr OT JApyra crnenuailbHbIMH OapbepaMu. B Tex peakux caydasx,
KOrJla «He3aKOHHbIe» CKpPEeIMBAHUA I[POUCXOAAT, BKJIOUAIOTCA B AeicT-
BHE MHOTOYMCJIEHHBIE M30JANMOHHLIE MEXaHH3Mbl, BeAVIIHe K Trubeau
WM HeNOJHOIEHHOCTH TaMeT, 3UroT, 9MOPHOHOB M IOTOMKOB.

Wrak, raMablii KPUTEPHH B OTAEJHLHOCTH HE MOKeT OBITH OCHOBAHH-
eM JUIA OmnpejelleHus BHAA; TOJbKO B COBOKYIIHOCTH OHM ITO3BOJISIOT TOY-
HO BBIICHUTH BHUJOBYIO IPHHAJJIEHKHOCTh JKHMBOrO OpPraHW3Ma.

Ha ocHoBaHMM CKa3aHHOrO MOXKHO JaTh CJeAYIOIee OompejejeHHe BU-
jaa. Bud — cosokynHocmb 2e0zpauiecku u 3KOA0ZUHECKU CXOOHBLX No-
NYAAYULL, CNOCOOHBLIX 6 NPUPOOHBLX YCA0BUAX CKPEULUBAMBC MeHCAY CO-
Ooii, obradanwux o6WUMU MOPHOPUIUONOZUNECKUMU nPUIHAKAMU, Ouo-
N02UYeCKU U30JUPOBAHHBLX OM NONYJAAYUll dpyzux 6udos.

® 1. Yro rakoe nmonynauua? IlpuBegure mpuMepsl HONYJIALMIA.

® 2. Yro naswiBaerca Buzom? IlpuBeanTe HOpUMepHl BHIOB, BCTpeYalo-
IMIUXCA B Bameil MecTHOCTH.

@ 3. HaszoBuTe M oxapakTepHayiTe OCHOBHEIe KpUTepHu Buaa. [lokasku-
Té MX OTHOCHTEJBHEIH XapakTep.

p 4. Kak, nmo BamemMy MHEHHIO, YeJIOBEK HCIOJb3VeT 3IHAHUSA O BHJE B
CBOeH NpPaKTHUYecKOiHl JeATeJbHOCTH?
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I'nasa XI. MEXAHU3MBI
9BOJIIOITMOHHOT'O ITPOIIECCA

Y. JlapBuH B CBOEM KJACCMYECKOM Tpyae «IIpoucxokjeHue BUJOB»
PEIInJI BOIIPOC O IJIABHBIX ABMMKYIIMX cHiaax ((hakTopax) 8BOJIIOIHMOHHO-
ro nponecca. OH BhleMaI cienyiomue (DAKTOPLI: HACLeICMEEHHOCMb, U3-
MeHwusocms, 6opvba 3a cywecmeosarnue U ecmecmeéeHublit ombop. Kpo-
Me Toro, JlapBMH ykasaJ Ha BajKHYI0O POJb OrPAHWYEHUS CBODOJHOrO
CKpeluBaHuA ocobeil BCJIeJCTBHE UX HUB0JALUH APYT OT APYra, BO3ZHHK-
el B MPOIEcCe SBOIOIMOHHOIO DPACXOKAEHHS BHJIOB.

CospemeHHBIe 3HAHUA 00 SBOJIONUM M ee (AKTOPAX CJAOMKUINCH B TaK
Ha3BIBAEMYIO CUHMEMUYECKYI0 Meopulo 380JHYUL, KOTOpas IIpeiacTaBJIA-
er coboit pe3ynbTaT pasBUTHUA JapBUHM3MAa, eHETHKH, SKOJOTUH U JApY-
rux OMOJIOTMYECKHX HAaYK.

IBOJIIOIMOHHAS TEOPUA HCXOAUT M3 TOTO, UTO JJEMEHTADHOI 3BOJIO-
IMOHHOH eAWHUIEH, T. €. TOH MHHMMAJbHOH SUEHKON, KOTOpas crocod-
HA MCTOPUYECKH M3MEHATHCA (9BOJMIOIMOHHPOBATH), ABJIAETCHA TONYIAINAS,

§ 45. Ponv usmenwusocmu 6 360NI0YUOHHOM
npoyecce

Bce ocobm ofHOTO BMIA KMBOTHBIX M DAcTeHHi B OOJIbLIeHl MM MeHb-
el CTeneHM OTIMYAIOTCA APYr OT Apyra. M3MEeHUMBOCTH OPraHW3MOB —
BasKHBIM (DaKTOP NMPOTEKAHHMA HBOJIOIMOHHOTO IIpOIecca.

MyrauuoHHas MH3MEHYHMBOCTh. MyTalMOHHAS WM3MEHUMBOCTH HIpaeT
pPOJIb TJIABHOTO IIOCTABIIMKA HACJEICTBEHHBIX u3MeHeHWi. VIMeHHO oHa
ABJIAETCA NePBMYHBIM MaTepPHAaJOM BCEX 3BOJIONHOHHBIX NpeodpasoBaHmii.
OZHMM M3 pacnpoCTPAHEHHBIX THIIOB IeHOMHBIX MYTAllWil ABISETCA no-
aunnoudus, MMeOIas Ba)KHOe 3HAUEHHe B HBOJIONMHM pacTeHHii. Ilomu-
IJIOUAHBIE BUABI PACTEHMH YACTO 3aHMMAIOT APKTHYECKHE M aJbIUHCKHe
30HBI. CYUMTAIOT, YTO HTO CBA3AHO C HMX MOBBIIIEHHOH YCTOWYMBOCTBIO K
HeDIaronpUATHLIM (AKTOPAM CDPeJIbI.

Xpomocomuole Mymayuu TakKe UTPAOT BAXKHYIO 9BOJIOIMOHHYIO POJIb.
ITpexne Bcero HeoOXOAMMO yKasaTh Ha yABOEHMEe I'eHOB B OJHOH XpoMo-
come. VmenHO OGnarojapsi yABOGHHMSIM T'e€HOB B IpOIecce 3BOJIOIMUHM Ha-
KalnjuBaeTcd TeHeTHUecKMi Marepuan. Hapacranume cjoXHOCTHM Oprasu-
BallMM JKHBOrO B XO/le HCTOPUYECKOTO Pa3BUTHA B 3HAYMTEJBHOH crTere-
HH ONUpAaJOoCh Ha YBeJU4YeHHEe KOJNYeCTBA TIeHEeTHYeCKOro MaTepHalia.
HocraTouHo ckasarb, 4yro koauvecTBo JJHK B KieTke y BBICIIMX I103BO-
HOouHBIX TpuMepHo B 1000 pas Gonsmre, uem y OGaxrepmii. [pyroi Tun
XPOMOCOMHBIX MYTauMif, KOTOPBIH [OCTATOUHO YACTO ODHAPYIKHBACTCH Y
JKHBOTHBIX M pacTeHHil, — MepeMelleHHe yJacTKa XPOMOCOMBI,

Ocobu, reTepo3uroTHbIE MO0 TAKMM MYTAIUAM, YacTO OOJIANAIOT NOHHU-
JKEHHON TIJIOJOBUTOCTHIO, B TO BpPeMA KAK I'OMO3HMIOTHI PA3MHOMKAIOTCA
HopManbHO. HekoTopble yudeHble mojarawT, UYTO MOABJEHHE TAKMX MyTa-
IU# MOMKeT HapyllaTh MeHeTHYecKoe eIHMHCTBO BHAA M IPHUBOAHUTE K 000-
co0IeHNI0 BHYTPH €ro PernpoAyKTUBHO H30JUPOBAHHEIX MOMYJIAIUN.
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CEPI'Ell CEPTEEBHY YETBEPHUKOB (1882—1959) —
oTevecTBEHHBIN yueHbIH, 9BOJIOIMOHUCT B reHeTHK. Ero
paboTel ganm HAYAJIO COBPEMEHHOMY CHHTE3Y TeHeTHKH
M KJACCHYECKOro AapBHHH3MA.

HauGosiee yacTeiif TMn myranmii — zenHvie. OHM HIDAIOT OYEHb BaMK-
HYI0 pOJb B 3BOJIOIHOHHOM mpouecce. MyTauuu OTAEJIbHBIX TeHOB
OPOUCXOAAT peako. MyTaumsi reHa BO3HMKAeT B CpeJHEM B OJHON Wu3
100000 ramer. Ho Tak kak KOJHMUYECTBO I'eHOB B OpraHuaMe (HAIpumep,
MJIEKONUTAIKUX) cocraBiager okoso 40000, To mpakTHyeckKw Ka)kjaas
oco0b HeceT BHOBb BORHHKIIYK MYTAlHI0. BOJBIIMHCTBO MyTalMil perec-
CHBHBIe, JOMHHAHTHbIe MYTAOUM BO3HUKAKT HaMHOro pexe. [lomuuanT-
Hble W peIecCUBHBIE MYTAOUHM BeAyT cebA B MONYJANUAX [0-PASHOMY.
JloMuHAHTHBIE MYyTAaIMH, Ja)Xe €CJIM OHW HAXOAATCA B I'eTE€PO3UTOTHOM
COCTOSIHUM, TIPOABIAITCA B (PpeHOTHNAX 0cobeil yiKe NepBOro MOKOJEeHUA
¥ TOJBepramTcs AeHCTBHIO ecTecTBeHHOro orbopa. PeneccuBHBIe e My-
TAMM MPOABAAIOTCA B (PEHOTHIIE TOJNBKO B I'OMO3UTOTHOM COCTOSHHH.

PeneccuBHas Myramus, Hpeje 4YeM OHa NPOABUTCA B (DeHOTHIIE TO-
MO3HUTOT, MOJI’KHA HAKOMUTHCA B 3HAYUTENHHOM KOJHYECTBE B IIONYJIA-
nu#. 9Ty MbICIb MEPBLIM BhICKa3as oreyecTBeHHBINH remerur C. C. Uer-
BepuKoB. OH ObIJI IEpPBBIM YYEHBIM, CAEJABINMM BajKHeWIIMH Inar Ha my-
TH 00beJUHEeHNA FeHETHKH ¢ 9BOJMIOIMOHHOM Teopueii. B 1926 r. Yersepukon
onybsuKoBaa 3HaMEHHMTYIO padory «0 HEKOTOPEIX MOMEHTAX 3BOJIOIMOH-
HOro Imporecca ¢ TOYKHM 3PEHHA COBPEMEHHOH TeHeTHKH», C KOTOpoil u
HAYaJICA HOBBIM OTAN PA3BUTHSA SBOJIOIMOHHOW TEOPHH.

C. C. YeTBepuKOB ceJIajl BaXKHBIA BBIBOA O HACHIIIEHHOCTH TIPUPOA-
HBIX MONYJANMNA OONBIINUM KOJMYECTBOM peIeCcCHBHBIX Mmyranuit. OH nu-
caljl, 4TO HONyJANMA, MoJ00HO rybKe, BIMTHIBAET DELECCUBHBLIE MYTAIUH,
OCTaBafACh MPH 3TOM (eHOTHNHYECKH OZHOpOAHOM. CylmecTBOBaHHE TAKO-
o CKpPBITOIO pe3epBa HACIEACTBEHHON WN3MEHUWBOCTH CO3[4€T BO3MOMK-
HOCTh [JIf 9BOJIIOIIMOHHBIX NpeobpasoBaHUM MONYJALNH NOJA BO3AEHCTBH-
eM ecrecTBeHHOro orbopa. Kaxk nokasan M. M. IlImansraysesn, cama cmo-
cobHOCTE MONMyIANMH HAKAIUIMBATE MeHETHYECKYIO M3MEHUYHBOCTEL ABJIACTCH
pesyJbTaTOM eCcTecTBeHHOro orbopa.

B nocnennee Bpemsi Gmarogapsi ycmexaM MOJIEKYJIADHON TeHETHKH H
TeHETMKH DAa3BUTHA Bce 0ojiee ACHBIM CTAHOBHTCH, KAKYI0 OTPOMHYIO
pOJIb UTPAIOT B JBOJIOLMM MYyTalldM, BO3HHUKAIOIME HE B CAMHUX CMPYK-
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mypHbLX (Koaupyomux GelKu) reHax, a B pezyiAmopHbLX YYACTKAX 3THX
refoB. OHM MOryr MoaM(pMIHMPOBATH YPOBEHb TPAHCKDPHUIIMH CTPYKTYD-
HBIX TEHOB, BpeMd M MeCTO HMX BKJIIOUEHHMS W BbIKJIOUEHUHA, cO3JaBad
orpoMHoe pasHooOpasue (GopM M (QYHKUME OpPraHu3MOB. 3HAUUTEIbHEIE
MOpGoJOruuecKne pasiuuYMaA MeXAY KJIaccaMy IO03BOHOUHBIX 3ABHCAT OT
HAKOIVIEHUSA MEeJIKUX MYTAaluil B PEryJsiTOPHBIX 3JIeMeHTax.

Paccmorpum mnpocroit mpumep. Pasmep M MOJIOKeHMe TIDYAHOH KJeT-
KM Y KYPUIBI, MBIIIY U yAaBa KOHTPOJHPYIOTCH OJHMM M TeM e CTPYK-
TYpHbIM reHOM. IlocieOBaTe/NbHOCTh HYKJIEOTHAOB B ATOM TeHe OJMHA-
KOBa Yy BCeX Tpex BHUJOB (KaK M y BCEX OCTAJbHBIX IMO3BOHOYHBIX). Oj-
HAKO W3MEeHeHMsd, IIPOM30IIeAIINEe B €ro peryJATOPHBIX 3JeMeHTax,
NPUBOJAT K TOMY, YTO Y yAaBa 9TOT I'eH paboTaer IIOYTHM BO BCeX KJIeT-
KaxX Xopabl aMOpDMOHA, Yy MBIIIM — B IepefAHeil YacTH, a y KypHIbI —
B 3ajHed udacTU Xopjasl. B peayaprare rpyaHas Kierka yaasa (GopMupy-
eTcsi OT TrOJIOBBI MOYTHM J0 KOHYHKA XBOCTA, yV MBIIIM — OJHIKEe K Tro-
JIoBe, a Y KYpPHOBE — OJMXKe K XBOCTY.

B npuMpoAHBIX NONyJANMAX HAKOMJIEHO OTPDOMHOE YHUCJIO MYTAIMi 1o
PeryJATOPHBIM 3JIEeMEHTAM CaMBIX PA3HBIX CTPYKTYDHBIX TE€HOB.

Kom6unaTuBHas u3MeHUMBOCTh. Kak BuI yike 3Haere, KOMOUHAMUG-
HAA U3MEHYUB0CMb — 3TO CJIeJCTBHE NEPEKPecTa IOMOJOIHYHBIX XPOMO-
COM, MX CHOyYailHOTO pPacCXOMKJEeHUA B MeHo3e M CJAy4aiiHOro CcodYeTaHHUA
raMer npu omioporsopeHun. KoMOMHATUBHAA M3MEHYMBOCTh BeJeT K IO-
sABJNeHUI0 OecKoHewyHO GosbLIOrO pasHOOOpA3UA TeHOTHIOB M (HEeHOTHIIOB.
Ona cryXuT HeMCCAKAEeMBIM MCTOYHMKOM HACJIEACTBEHHOIO pasHoobpasus
BHJOB M OCHOBOH A ecrecTBeHHOro or6opa. Ecim momyerurs, uro B
Ka/0if rmape roMOJIOrMYHBIX XPOMOCOM MMEETCs TOJBKO OJHA Iapa aj-
JIEJIPHBIX T'€HOB, TO JJIA 4YeJji0BeKa, Yy KOTOPOro raivioMAHbIi HaAGOp Xpo-
MocoM paBeH 23, KOJIHMYECTBO BO3MOMKHBIX raMeT cocTaBuT 2°°, a umeno
BOBMOKHBEIX TeHOTHIOB — 3%, Takoe OrpoMHOEe KOJHMYECTBO I'€HOTHIIOB
B 20 pa3 mpeBeIIaeT YHCJIEHHOCTH BceX Jojei Ha Semie. OAHAKO B
JeHCTBUTEJIbHOCTH TOMOJIOTHYHBIE XPOMOCOMBI OTJHYAIOTCH II0 HECKOJb-
KHM TeHaM M B pacueTe He Y4UTeHO fABJIeHHe mepekpecra. IloaToMy Ko-
JIMYECTBO BO3MOKHBIX I'€HOTHIIOB BBEIPAXKAETCA ACTPOHOMHYECKHMM YHCJIOM
M MOXXHO C YBEDEHHOCTBIO YTBEDXJaTh, YTO MOABJEHHE ABYX OJWHAKO-
BBIX JIIOJlefl TpaKTHYeCKH HeBepoATHO. OaHosiinessle GJM3HENBI COCTaB-
JIAIOT HCKJIIOYEHHE,

I'pomazHOe reHOTUIIMYECKOE M, CJIeAOBATENLHO, (DeHOTHIMYECKOe pas-
HooOpasue B IPUPOAHBIX NONYJANMAX ABJIAETCH TeM MCXOAHBIM 3BOJIO-
LMOHHBIM MATEPHAJIOM, C KOTODLIM OIEPUPYEeT eCTEeCTBEeHHHIH oT6op.

» 1. Kakoif, Ha Bam B3risAg, BUA M3MEHYMBOCTH HIPAET BEAVINYIO PO
B apoawonun? Otser ofocHyiiTe.

» 2. OxapaxrepuayiiTe poJib M3MEHYMBOCTH B IBOJIONHMOHHOM IpoLecce.

» 3. Yem MoxHO O00BACHHTH (DEHOTHIHMYECKYIO OIHOPOJHOCTH IOMYJsA-
nuit ogHoro Bupa? MoOJKHO JIM YTBEDKAATb, YTO IeHOGOHILI INOITY-
NANMHR OAHOTO BHAA OAMHAKOBEI?

b 4. Kakue GHOJIOrMYeCKHe IPOIECChl, MIPOMCXO/AIIANEe B OpraHuaMe, Je-
JKAT B OCHOBe KOMOMHATMBHON HM3MEHYMBOCTH?
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§ 46. Ecmecmeéennsii ombop —
HANPABNAIOWUL paxkmop 3I60NI0YUL

Besukas szacayra Y. JlapBuHA COCTOMT B OTKPBITHH POJM oTOOpa Kak
Ba)KHelero (akropa SBOJIOLMOHHOrO npoiecca. apBUH cYyMTag, YTO
fnarojapsa ecTecTBEHHOMY OTOOPY OCVILIECTBJIAETCHA IIPOLIECC COXPaHEeHU:
M MPeMMYIIECTBeHHOI'0 DPA3MHOKEHUS OPTraHUu3MOB, KOTOphIe obiamaioT
npusHaxKaMy, Haubojee MONE3HBIMM B JAHHBIX YCIOBHSX OKDPYKaOIen
cpeasl. EcrecTBeHHBIN oTOOp, Kak nokasana JlapBuH, ABAAETCH CJIEACTBH-
em OophObl 3a cylllecTBOBaHHe.

Bopsb6a 3a cymecreoBamme. 10 mnoHsaTue [lapBuH ynorpebiasan ana
XAPAKTEePUCTHKM BCEil COBOKYNHOCTH OTHOIIEHMIT MeXJIy ocobaMu H pas-
JUYHBIMU (aKTOpPaAaMH cpefibl. JTH OTHOIIEHHUSA OIPeJes]sioT yclex WJIHN
HeyJauyy KOHKPeTHOH ocofm B BBIKMBAHMHA W OCTABJIEHWH MOTOMCTBA.
Bece :xumBBle cyliecTBa MOTEHIIMAJBHO CHIOCOOHBI IPOM3BOAUTHL OoJbIIOe
konuyecTBo cebe nomobubix. Hampumep, moToMcTBO, KOTOpOE crnocobHa
ocTaBUTL oaHa AadHUA (IPECHOBOJAHBLIH pavyoK) 3a JIeTo, JOCTHraeTr ac-
TpoHOMHuecKo# BenmumHbl — Gosee 10%° ocobeit, uro mpeBocxoguT Mac-
cy 3eMd.

OpHaxko 0e3yfepHOro pocTa YMCIEHHOCTH KHUBBIX OPraHM3MOB B Jeii-
CTBUTEJBHOCTH HUKOrZa He Habimogaercd. B ueM mpuUumHA TAKOrO sABJe-
HuA? Boasmas udacTh ocobeil rmbHeT HA pas3HBIX JTanax pPa3BUTHI H He
ocrasiser mocJse cebs moromkoB. CyliecTByeT MHOMKECTBO IIPHYHMH, Orpa-
HUYHBAKWIIHUX POCT YHCJIEHHOCTH H{MBOTHBIX: 3TO ¥ INPHPOJHO-KJIHMATH-
yeckne (axrtopsl, u Oopsba ¢ 0cobdsAMHM APYruxX BUJIOB M CBOEro BHJA.

HapecTHO, uTO rubenb TeM MHTEHCHBHEee, YeM BHIIIe PA3MHOKAEMOCThb
ocobeit manHOro BHjJa. Besyra, HanpuMep, BbIMeTHIBaeT BO BpeMs Hepe-
¢Ta OKOJI0O MHUJIJIMOHA MKPHHOK, M TOJBKO O4YeHb He3HAYUTeJbHAs 4YaCTh
MaJIbKOB JJOCTHI'aeT 3PeJIoro Bo3pacra. PacTeHHs Takxe NPON3BOJAAT OrpoM-
HOe KOJHMYEeCTBO CeMfAH, HO B €CTECTBEHHBIX YCJIOBHAX JIMIIL HUYTOMKHO
Majas MX YacTh JAeT Havallo HOBBIM pacreHusiMm. HecoorBercTBHe Mes-
Ay BO3MOKHOCTBIO BMAOB K OecnpejesbHOMY PpPasMHOMKEHHIO M OrpaHu-
YEHHOCTHIO PECYPCOB — 21a8HaA npuiuHa 00pulul 3a Cywecmeosanue.
I'ubenr NOTOMKOB MHPOMCXOJHUT IO pa3HBIM npuuuraMm. OHa MOXKeT HO-
cuUTh Kak mnu3buparenbHBIH, TaK M caydaiHbIH xapakTtep (rubenb ocobeit
B JIECHOM IIOJKape, B cCJy4Yae HABOJHEHHS, BMEIIATEJLCTBO YeJOBeKa B
OpUPOAY ¥ Ap.).

Buyrpusunopass Oopnba. Pernaiomee 3HavyeHHMe AJs IBOJIOMMOHHBIX
npeofpa3oBaHUi MMeeT HMHTEHCHBHOCTH PA3MHOKeHus U uabuparenbpHas
rubenb ocobeil, MIOX0 TpPUCIOCOOJEHHBIX K MEHAIIINMCH YCJIOBUAM OKDPY-
satomeit cpeanl. He cieayer ayMarb, 9TO 0co0b, MMEIOMIAds HeKelaTellb-
HBIM IIPU3HAK, HEIPEMEHHO AOJKHA MorudHyTh. IIpocTo cymiecTByer 60Jb-
mas BepPOATHOCTHL TOTO, YTO OHA JMOO ocTaBUT mocjie ceff MeHbIIe I0-
TOMKOB, Jub0 coBceM HX He OCTaBHUT, TOrja Kak HoOpMaJbHasf
ocobp pasmuoxurTca. CliefoBaTelbHO, BBIMKHBAIOT M PABMHOMKAIOTCH, KAk
OpaBuyo, 0osee npucnocobiaernHvie. B aToM M 3aKII0YEH 21a6HbLIL Mexa-
HU3M ecmecmeennozo omobopa. WabuparenbHad rubesb OJHUX M BBIKHU-
BaHHWe JAPYIrUuX HWHAUBHAYYMOB — HepPa3pLIBHO CBA3AHHBIE SBJIEHHA.
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VMeHHO B TAKOM MpOCTOM M HA NEPBBIH B3IJIAJ OYEBHIHOM YTBEpIK-
JIeHNH COCTOMT IeHHaJIbHOCTh JapBHHOBCKOH HMJeW ecTecTBeHHOTO orbopa,
T. €. pasMHOKeHUA OoJsiee NpuUCnOCOOJEHHBIX ocobeil, MobexJalomUX B
Oopebe 3a cymecrBoBaHue. Bopsba ocobeit BHYTPH OJHOrO BHIA HOCHT
caMblil pasHOOOpAB3HBIH XapaxTep.

9ro Moxer ObiTh npsamas Goprba 3a cyliecTBOBaHHME (KOHKYPEHYUA)
MeXAy 0CODAMM OIHOrO BHMJAA 3a MCTOYHMKHM UM, BOJABI, YKPBITHA,
raeszioBeie TeppuTopud u T. 1. Cymecrsyer m rocsennas 6opnba 3a cy-
mecrsosanue. Ocobu OfHOTO BHJAA COPEBHYIOTCS MeKIy coBoil 110 ycToli-
YMBOCTH K HEOJaronpuATHLIM OMOTHYECKMM M abMOoTHMYecKMM (paKTopam
BHeIIHeH cpeAbl: HH(PEKIUOHHBIM OOIe3HAM, XHUIHUKAM, 9KCTPEeMAaJbHBIM
TeMmoepatypam u T. [.

BaanmoorHomenusa ocobeil B mpezenax BHAA He OrPDAHMUYMBAIOTCA GOPH-
060if ¥ COPEeBHOBAHHMEM, CYIECTBYET TAKIKe M B3aMMOIOMOILb.

HaubGosnee yeTko B3aMMOIIOMOINb NPOSABJIAETCH B ceMeHHOH W rpymmo-
BOHl OpraHM3alMy JKUBOTHBIX, KOT/la CHJIbHBIE W KPYIHBIE 0cOGM 3alm-
Wal0T AeTeHbIlleid U CaMOK, OXPAHAIOT CBOIO TEPPUTOPHIO M JOOBIUY, CIIO-
coOCTBYA yecIexy Bced I'DYINbl MM CeMbHM B IIeJIOM, YacTO IeHOH CBoei
JKHBHH.

Baaumonomonb ocobeif, mpuHajgIexkamux K OAHONH ceMeilHO# rpymme
H, CJIEJOBATEJIbHO, MMEIOIIMX 00Ilue TeHbI, He CHUKAET OCTPOTY GOPLOBI
3a CYLIeCTBOBAHME, HO MNEPEeBOJUT ee B UHYK IUIOCKOCTh. Ha cMeHy KOH-
KYPeHIIHH MeKJy ocoOAMH NPUXOAUT KOHKYDPEHIMA MeKAY POACTBEHHBI-
mu rpynnamu. Cama B3aMMOIIOMOIIE CTAHOBUTCA MHCTPYMEHTOM GODPLOBI
3a cymectBoBaHue. Ho pesyiabrar ocraerca TeMm Ke — ITOKOJIEHUE 3a II0-
KOJIeHHeM B MONYJAINMAX PACTeT 4aCTOTA T'E€HOB, KOTOpPhIE 0GeCIedmBaIOT
BBICOKYIO IIPHCIOCOOIEHHOCTE B CAMOM IIMPOKOM CMBICJE 3TOTO CJOBA.

OCHOBHBIM JBUraTeleM 3BOJIOIMOHHBIX NMpeo0pas3oBaHUil ABAAETCH ec-
TeCTBeHHBIH o0T6op Haubonee mpucrnocobieHHBIX OPraHU3MOB, BO3HMKAKO-
mux BelegcTBHe Gopbbbl 3a cylecTBOBaHME.

Mexsuaosaa Gopesba. IToxg mesxBuaoBoit Gopwboil ciaeayeTr MOHMMATH
B3aMMOOTHOIIEHNA ocobeil pasHbIX BUA0B. OHM MOryT OBITh KOHKYDEHT-
HBIMH, OCHOBAHHBIMM Ha B3aMMHON BBIrO/le, MJM HeHTpadbHBIMH. Ocoboit
OCTPOTBHI MEKBHJ0OBasd KOHKYDEHLHMH JOCTUraeT B TeX cJydyasaX, Korjga
NPOTHBOOOPCTBYIOT BHABI, KOTOPBEIE KUBYT B CXOZHBIX JKOJOTHYECKHX
YCIOBHUAX H HMCIOJb3YIOT OJHHAKOBBIE MCTOYHHKH NUTAHHA. B peayiabra-
Teé MEXBHJ0BOW O0OpbOBI MPOMCXOAMUT JMOO BHITECHEHHE OZHOr0 M3 IIpO-
TUBOOOPCTBYIOLINX BHJOB, JUOO IpUCIOCOGIEHUe BHJAOB K DA3HBIM yCJIO-
BHAM B M[pejejaxX eJWHOro apeaja, MW, HAKOHEIl, UX TEPPUTOPHAIBLHOE
pasolienue.

Wnmocrpanueit nmociaeacTBuit 60ps0bl OJIMBKUX BHAOB MOIYT CJIYKATH
JABa BHJA CKaJbHBIX MomnoysHeit. B Tex mecrax, rje apeaJibl 3THX BHIOB
NepeKphIBalTCAa, T. €. Ha OJHONW TEpPPHUTOPHUM KHBYT NOTHUOLI 000MX BH-
JO0B, ANMHA KJI0BA U crnocol A0OBIBAHMA NHUINM Y HHAX CYILIECTBEHHO OT-
auyaTesa. B HemepekpeiBamomuxces obgacTax oOWTAHMA MONOJ3HEH OT-
JUYUA B JJIMHE KJIKOBA M cnocode NOOBIBAHHMSA NHINM He O0OHApPYKUBaeT-
ca. Mexxsuaosaa Gopbba, TakuM 00pasoM, BefleT K SKOJOTHYECKOMY H
reorpa)u4eckoMy paso0IIeHWI0 BHAOB.
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B KadecTBe NIPHMEPOB MEMXBUI0BON OOpbOBI MOMKHO HA3BATH B3AMMO-
OTHOIIIEHMA XWIIHMKA W JKepPTBBLI, XO03AMHA M I1apa3uTa, a4 TAKIKe B3au-
MOBBITOJIHOE COXKHUTEJBCTBO Ocobeil pasHBIX BUIOB.

IdddexTuBHOCTE 0T60pa. DdheKTHBHOCTL ecTecTBeHHOro orbopa 3aBu-
CHT OT ero MHTEHCHBHOCTH M 3alaca HacJeJCTBeHHONH HM3MeHYMBOCTH, Ha-
KOIUIEHHOTO B monyasanuu. HMHTeHCHBHOCTE 0TOOpa oONpejesfeTca TeM,
Kakas Jossa ocobeif MOKHUBAeT JO IIOJIOBOM 3peJIOCTH M y4YACTBYeT B pas-
MHOMeHHH. YeM MeHBINE 3Ta H0Jd, TeM OGoJblle WHTEHCHBHOCTHL OTOOpA.
OpHaKo Aa)ke caMblifi MHTEHCUBHBIN oTbop Oyaer HeaddeKTHBeH, ecam M3-
MEeHUYHMBOCTh ocobeil B NONyJIAUIMYM He3HAYMTEJbHA HMJIM OHA HOCHT HeHa-
caeAcTBeHHBIN xapaktep. Husa Toro urobel oT60p DPHBOAWI K H3MeHe-
HUIO CpeJHero 3HAYEeHHA INPHU3HAKA, 0co0H B NONYJANMU AOJKHBI TeHe-
THYECKH OTAMYATBCA JPYr OT Apyra. 910 yOeAuTeJbHO AOKAa3ajl CBOMMU
KJIACCHYECKUMHM oOnbITaMu garcKkuii remetrurk B. WHorancen. OH BhIgeIus
y dacosu 4YucThIe JIMHHM, KOTOPBIE IIOJY4YaJ CAMOONBLIIIEHHWEM OIHOro Mc-
XOAHOI'O PACTEHUS U ero MOTOMKOB B psaAy mnokoneHuit. CosjgaHHbIe Ta-
KHM IIYTeM JIMHUHA OBIIM TFOMOSHTOTHBIMH 110 OOJBIIMHCTBY I'€HOB, T. €.
B Ipejejax JUHANA U3MEHYMBOCTH HOCHJIA TOJBKO MOAM(PDHMKANMOHHEIN Xa-
paxkrep. B rakux numHHAX oT6Op mo BenuuuHe G0GOB He NMPUBOAMI K MX
VKPYIHEHHIO WM YMEHbIIEHHIO B IOCHEAYIOIIHX MOKOJIeHuAX. B o6bra-
HEIX K€ IeTepO3UIOTHBIX NONYJANMAX (Pacosm CymecTBOBaJa HAacJeACT-
BeHHasd WM3MEHYHBOCTh, M OTOOpP OKassIBajcA 3(h(eKTHBHLIM.

® 1. B uem npwuuHbl Gopebbl 3a cymecTBoBaHHe?

® 2. IIpekpamaerca au OGoppba 3a CyIIeCTBOBAHWE B TeX MONMYJIAMUAX
JKUBOTHBIX, T'le MMeeT MECTO B3aMMONOMOIIL?

® 3. K KaKuM MOCJeACTBHAM MOKET NPHUBOJAWTHL MekBHAoBasa Gopnba?

® 4. Or uero sasucuT 3(hGEeKTHBHOCTh ecTecTBeHHOro orbopa?

§ 47. PopmuL ecmecmeennozo ombopa
6 NONYnAYUAX

EcrecTBenHblit or6Op Bcerja BHICTYIIAeT Kak TIVIABHBEIH (pakTop mpeob-
pa30BaHMUA KHUBBIX OPraHU3MOB. MexXaHH3M ero JeMCTBHA OJAMHAKOB, T. €.
ecTecTBEHHEII OTOOp KaKIblii pas crmocobcTByeT BBIXKHBAHUIO M OCTaBJe-
HUI0O TIoTOMcTBa Haubosee npucnocobineHHbIX ocobei. OfHAKO B 3aBUCH-
MOCTH OT €ro HampaBJieHHOCTH, 3(PdeKTHBHOCTH U ocobeHHOCTel ycaoBHM
oburaHusa opraHuamMoB (OpPMBEI ecTecTBeHHOro orbopa Moryr ObITH pas-
HBIMH.

HNeuaxyman ¢opma orbopa. OpraHmamel, cocTaBiAlolHe J00y0 I10-
NyJAnui0 WM BUJ, KAK Bbl 3HaeTe, OYeHb pasHooOpasusl. Hecmorps Ha
9T0, Ka)kJad TONYyJANHWA XapAKTEePH3yeTcsd HEKOTOPHIM CPeJIHHM 3Haye-
HHeM J060ro mpusHaka. I8 KOMMYECTBEHHLIX INIPU3HAKOB CPeJHHAA Be-
JIMYMHA OIpeesfercsd Kak cpejHee apudMeTnuecKoe 3HAUYeHWe, HAIPH-
MEp CpeAHUM YHCJIOM pOXKJAeMBIX IIOTOMKOB, CpeJHel IJIMHON KphLIa,
cpenHeit maccoit rena. A XapaKTepUCTHKH MNONYJAIHAH II0 Ka4eCTBEH-
HBIM IIPU3HAKAM OIpeaesfercda dacToTa (IPOLEHT MM aojad) ocobeit ¢
TeM WJIWM WHBIM TIPU3HAKOM, HAIPUMEpD 4acToTa 4epHbIX U Oenwix 6abo-
YeK MM YACTOTA KOMOJIBIX M POTATHIX YXMBOTHHIX.
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HNameHeHue ycJaoBHE cyle-
CTBOBAHMA YaCTO NPHBOAHT K
orbopy ocobeit ¢ OTKIOHEHMA-
MH OT cpefiHeH BeJIHUYHHBI OT-
6upaemoro npusHaka. Hampu-
Mep, ObL10 O6GHApPYIKEHO, UTO
IIMPHHA TOJIOBOIPYyAM y Kpa-
6o, oburamomux B OyxTe
r. Ilnumyra (AHriaus), yMeHb-
munack. IIpuuyuHa TaKoro sAB-
JIEHHA CBA3aHA C JYYIIUM
BLI}KMBAHMEM B MYTHOH Boje
MeJIKHX KpaboB ¢ HeBosbIIoN
IIMPUHONR TIOJIOBOrpyAM. ITO
o0bACHSAETCA TeM, 4YTO MeJo-
Bafg B3BeCch 3abuBasia IIMUpPOKHE
ABIXATEJIbHBIE INENH Yy KPYH-  Puc. 58. UnaycrpuansHeiit MeqaHuaM y 6Ga-
HBIX KpabGoB, BHI3LIBASL TE€M Ca-  Gouek
MBIM HX rubeib.

flpknit npuMep, MOKA3BIBAIOMIMNA CyIIeCTBOBAHME ABMIKYIIEH (OPMBI
€CTeCTBEHHOro 0T6opa B mpHpoje, — TaK HA3bIBAEMLIM MHIAYCTPUATILHBII
MesnanuaM. Muorume Buabl 6a6ouex B paioHax, He NOJBEPTHYTHIX HHAY-
CTPpHAIM3AIHMY, UMEIOT CBETJIVIO OKDACKY Tejla U KPbLIbeB. PazBuTHe mpo-
MBIMIJIEHHOCTH, CBA3AHHOE C 3TUM 3arpA3HEHUE CTBOJIOB JePeBbeB M TH-
Gesp JMUINARHUKOB, KMBYIIMX HA MX KOpe, NPHUBENH K DPE3KOMY BO3pa-
CTAHHUIO YaCTOTHI BCTPEYAEMOCTM 4YepPHBIX (MeJaHHCTHUYEeCKHX) babouex.
B OKpecTHOCTAX HEKOTODBIX TOPOJOB uepHBIe 6aGouKM 3a KOPOTKOE Bpe-
MA cTaju npeobiajalOIMMU, TOrJa KAk CPABHUTEJIHLHO HEZABHO OHHM TAM
MOJIHOCTBIO OTCYTCTBOBaimM (puc. 58).

[IpyunHa BO3pacTaHMA 4YACTOTHI BCTPEYAEMOCTH YepHBIX 06abo4ex B
NPOMBIIIJIEHHBIX PAWOHAX COCTOMT B TOM, YTO HA IOTEMHEBIIMX CTBOJIAX
AepeBbeB Oesibie 6a00YKM CTaJM JIerkoi AoObIYel nTum, a yepHble 6abou-
KM, HaobOpoT, cTajnu MeHee 3aMeTHBIMH.

ITIpumMepoB, NOKA3BLIBAIOIIMX CYIIECTBOBAHHWE ABMIKYIIE ¢opmel oTOO-
pa, MHOXXECTBO, HO CYTh MX OJHA! €CTECTBEHHBLIA 0TOOD MO TeX mop cme-
maerT cpejHee 3HAYEHUE NPUSHAKA HIHA MEHSET YACTOTY BCTPEYaeMOCTH
ocofeill ¢ M3MEHEHHBIM IPH3HAKOM, IOKA NONYJANMA INpucrnocabiusaer-
CA K HOBBIM ycJioBuaM (puc. 59).

HABmxkymas (opma ecTecTBEHHOrO 0T0OpPa NPHBOAMT K 3aKPEIJIEHHIO
HOBOM HODMBI PeakIUMM OpPraHM3Ma, KOTOPas COOTBETCTBYET M3MeHHBIIMM-
CA YCIOBHAM OKpyskawomei cpeasl. Or6op Bcerma upaer mo ¢eHOTHIAM,
HO BMecTe ¢ (PeHOTHNOM OTOHpAaTCA M NeHOTHIIBI, UX 06VCIOBIMBAIOIIHE.
Heobxoaumo moauepkHyTh, YTO JI06asi aganrauus (npucrocobieHHe) HH-
Korzia He OwniBaeT abcomiorHoi. [IpucmocobieHme Bcerga OTHOCHTEILHO
B CBA3HM C IIOCTOSAHHOH M3MEHYMBOCTBIO OPraHM3MOB M YCJOBUIl Cpejsl.
Or6op ocobeit ¢ yKIOHSAIOIMMCSA OT paHee YCTAHOBUBINEIOCHA B IIONYJIf-
IMHM 3HAYEHHWEM [PH3HAKA HA3BIBAIOT 08uicyweil (opmoil ecmecmeeHHo20
omobopa.
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HBAH HBAHOBHY HIMAJIBI'AY3EH (1884—1963) —
OTe4YeCTBeHHBINH 300J0r-3Bosionuonuct. Paspaboran npo-
OjieMy I€JIOCTHOCTH OPraHM3Ma M MeXaHH3MOB ee MOoJ-
JepAaHUA B HMHAUBHAYAJIBHOM M HCTOPMYECKOM pas3Bu-
Tan. Paspaboran Teopuo crabunmsupyloniero orbopa.

Crabuausupywmasn ¢gopma orbopa. IIpucnocobreHHOCTE K OnpeaeseH-
HBIM YCJOBHUAM Cpe[bl He O3HAUAET IPeKpAallleHus AeicTBus orbopa B INO-
nynamuu. I[lockoabKy B J1000# IMONYJIAMMM BCErja OCYILIECTBIAETCA MY-
TAIMOHHAA M KOMOMHATHBHAA M3MEHUYHMBOCTh, TO IOCTOSHHO BO3HHKAIOT
0cOOHM € CYIIECTBEHHO OTKJOHSAIOI[MMHCA OT CPeJHero 3HAUYeHNA IPU3HA-
kamu. Cmabuausupyowan ¢gopma ombopa, Kak 9TO BHIHO HA PHCYH-
ke 60, HampaBieHa B IOJb3y YCTAHOBUBIIETOCA B MONYJAIMU CPeAHEro
3HaveHns npusHaka. [Ipm crabuamsupyioileMm orbope ycTpaHAKTCA OCO-
61 ¢ CYIIeCTBEHHBIMH OTKJIOHEHHMAMM OT CPeHMX 3HAYeHHUH IPU3HAKOB,
TUIUYHBIX A8 NONYJALMKM WJIA BHAA.

Habaonaemoe B 10008 MOOYJIANMHA YKHUBOTHBIX HMJM pacTeHUi 00Jb-
Imoe CXOACTBO Bcex ocobeil — peayJbTaT JAeMcTBUA CTADMIM3UpYIOLIei
thopmer ecrecTBeHHOr0 orbopa.

HasecTHo MHOro npumepos crabunmaupyioigero orbopa. Bo Bpems Oy-
P¥ TPEeMMYINEeCTBEHHO THOHYT NTHIULI C JIHHHBIMA M KOPOTKUMHU KpBbI-
JBAMH, TOTAA KaK NTHILI CO CPEJHMM pa3MepOM KpPBIILEB uallle BBIMKH-
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M3MeHUMBOCTL NPU3HaKa MameHunsocTs NpuaHasa

Puc. 59. IIpmkymas (opMa ecTeCTBEHHOTO OT- Puc. 60. Crabnnnsupy-
bopa. omas (opma ecrecr-
A— TI' — mnocnenosaTe/lbHble U3MEHEHUA HOD- BeHHOro orbopa

MBI PeaKIMH TIO[ JAABJIEHUEM ABMIKYIIEH CHJIbI
ecTecTBEHHOro oTbopa
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BalOT; Hanboabmaa rudeab AeTeHBIIIeH MJIEKONHTAIIIMX Habmogaerca B
CeMbfX, pasMep KOTOpHIX 0oJbllle M MeHbIIE CpeAHEero 3HaYeHusd, I10-
CKOJIBKY 3TO OTpa’kaeTcs Ha YCJIOBHAX KOPMJIEHUA M CIIOCOOHOCTHM 3amiu-
markesa or Bparos. Crabunnaupyomaa ¢gopMa ecrecTBeHHOro orbopa Owlia
OTKPBITA BBIJAIOIIUMCSH OTeuecTBeHHBIM yueHbIM WM. WM. IlImanerayseHom.

T'oBopsa 0 ecTecTBeHHOM OTOOpe B IIEJIOM, HEJb3sd YIYCKATh M3 BHUAY
ero TBOPYECKYI poJsb. Hakaniupas IoJIe3Hble IJiA MNONYJAIIMH W BUJA
HACJIeJCTBEHHBIE M3MEHEeHHs M orOpachkiBafd BpeAHbIE, €CTECTBEHHBIN OT-
00p MHOCTEeNeHHO CO3J[aeT HOBBIe, 00Jiee COBEPIIEHHBIE M XOPOIIO IPHCIO-
cobyieHHBIEe K cpejle OOMTAHHSA BHIBL.

» 1. CpaBHuTe Mesxay coboil ABMMKYIIYI0 M cTabuausupyoiuyio ¢GopMmsl
orGopa, BBIIBUTE YEePThl CXOACTBA M DPA3JIHMYMA.

» 2. O6bacHUTEe MeXaHM3M ABMMKYIeil u crabuiamnsupyiomieit dopm or-
Bopa.

» 3. Kak Bl cumraeTe, KAKYI0 POJb B JBOJKIMH HIPAIOT ABMIKYIIAA M
crabumuaupyiomas ¢popmel orbopa?

§ 48. lpeiip zenoe — ¢axmop 3sonwoyuu

Cayuaitnple KoJeGaHMsA YacTOT reHOB B MONYJALHAX OrpaHHYEHHOTO
pasmepa. CayualiHble OTKJIIOHEHHSA Pe3YJILTATOB PACIIEIJIEeHWIl IPH MOHO-
rubpuaHoM, AUTHOPHAHOM W APYIrHX THIAX CKPEIIMBAHUN OT OMKuaae-
MBIX BeJMYHH — fABJeHHe o0bruHoe. [laxke B onwite I'. MeHzena Bo BTO-
POM IIOKOJIEHHM COOTHOIIEHHE JKEJNThIX CeMAH K 3eJeHbIM COCTABMIIO
6022:2001, . e. He 6bL10 TOuHO paBHO 3:1. Ecim Om1 B momo0HOM OmBI-
re OeL10 M3yueHo He 8000 cemsan, a toapko 80, TO BepOATHOCTL IIOJIY-
yuTh cooTHomenume 3:1 Oblia 6wl cymiecTBeHHO HMdKe. B Manbix momy-
NANUAX JeHCTBHE CAYYANHBIX IIPOLECCOB IPUBOJUT K 3aMETHBIM IIOCJen-
CTBUAM, B YaCTHOCTH K H3MeHeHMSAM wyacroT anneneit. CiayuaitHoe
HEeHAIIPABJIECHHOE M3MEHEHHe YACTOT AJUIesell B MONYJANHMH IMOJYYHJIO Ha-
aBaHue Opeilgha zeHos.

fBnenue remermyeckoro apeiia BrepBble 00HAPYIKMUIM POCCHICKHE
reseruku H. II. JIyoumauns u J[. . Pomamos, a Taxkxe sapyOexHBIe yue-
Hele C. Paiir u P. @umep. C. PaiiT sKcnepuMeHTANIBHO A0KAa3ajl, 4YTO B
MaJIeHbKHUX MOMYyJIANUSAX 4YacToTa MYTAHTHOIrO ajjesis MeHsercs ObicTpo
U ciaydaiHeIM oOpaszom. Ero omeiT Obl1 mpocT: B HpPOoOMPKM C KOPMOM
OH MOcajuJl IO JBe CAMKH M JBa caMmlia MyX JApo3odui, reTepo3uror-
HBIX IO redy A (MX reHoTMn MoOXXHO 3amucaTth Aa). B atux uckyccrseH-
HO CO3JAHHBIX MNONYJIANMAX KOHIEHTpausa HOpMaidbHOro (A) m MyTaHT-
Horo (a) amnmeneit cocraBuaa 50%. Yepesa HECKOJBKO MOKOJEHHH OKa3a-
JIOCh, YTO B HEKOTOPHIX MONyJIANUAX Bce 0COOM CTAJIH T'OMO3UIOTHBIMH
10 MYTAHTHOMY aJuienaio (a), B APYrux HONyJANUAX OH ObLI BOBce yTpa-
4eH, ¥, HAKOHEIl, 4YACTh NONyJANMH cojAepiKalia Kak HODMAJIbHBLIN, Tak
M MYTaHTHBIA ajienab. BaskKHO IOJYEpPKHYTh, YTO, HECMOTPSA HA CHHIKe-
HHEe XHM3HEeCIIOCODHOCTH MYTAHTHBLIX ocoDeif M, clefoBaTelbHO, BOIPEKH
€CTEeCTBEHHOMY OTDOpY, B HEKOTOPBHIX MNONYJANMAX MYTAHTHBLIA aJljenb
[OJIHOCTBI0 BBITECHMWJ HOPMAJBHBINA. OTO M €CTh pe3yJbTaT CcJydailHoOro
npomecca — japeida reHoB.
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Puc. 61. Ilonynauuox-
HBIé BOJHBI (AMHAMM-
K& YHCJIeHHOCTH 3aii-
1eB M XWIIHUKORB).

1 — gasau; 2 — nau-
cuna; 3 — BOJK; 4 —
PBICH

IMonynsauuonHsle BOJAHBI. B IPUPOAHBIX yCiI0-
BUAX NepuofudYecKue KojieGaHUsA YHCJIeHHOCTH pas-
JIMYHBIX OPraHM3MOB OYEHBL pacnpocrpasedsl. Ha
pucyHke 61 B KauecTBe mpuMepa HOKA3aHBI M3Me-
HEHHUA YHCJIEHHOCTH INONYJIANUN XHUITHUKA U JKepT-
Bel. BupHO, 4TO B pasHble rojbl NPOUCXOAUT pea-
KOe BO3pacTaHMe M NaJileHNue YHUCJIeHHOCTH MKUBOT-
HBIX, IpPUYEM H3MEHEHHMS YHCJIEHHOCTH JKepPTBHI
Kak OBl oOmepekawT YHUCIEHHOCTH XHIIHHKA.
C. C. YeTBepHKOB OZHUM M3 NEpPBLIX 0OpATHJ BHH-
MaHMe Ha NepHoAnYecKHe KoJebaHus YMCIeHHOCTH
nonyaanuu. Konebanus umcienHocTH ocobeil, co-
CTABJAIOIUX IONYJIANMIO, MOJYYHJIN HazBaHHe no-
NYJAYUOHHBLX GOJLH.

IlonynAnuoHHBIE BOJHBI — OAHA M3 YaCTHIX
npuuuH gpeida reHos. OcobenHo cuabHO KoJeba-
HUS YUCJIEHHOCTH BBHIPAXKEHBI Y HACEKOMBIX, pas-
Mep BeCeHHeH MONyJIAnUH y KOTOPBIX OOBIYHO CO-
KpalaeTcd B TBICAYH pa3 II0 CPaBHEHUIO C OCEH-
HEUMH nonyaanuamu. CioyuaiiHoe BBIKHBaHHE
PeAKHX MYTAHTHHEIX oco0eil B IepHOJ 3MMOBKH MO-
JKeT YBeJIWYHUTh KOHUEHTPALMIO AAHHOW MYyTALMHA
B THICAYHM pas.

K kakuM nocjaejcTBUAM AJA TONYJAAIMU IIPH-
BOAUT Apeiid reHo? OHM MOryT ObITh pPa3IUYHBI-
mu. Bo-mepBeIX, MOMKeT BO3pACTATh TreHeTHYeCKasd
OAHOPOAHOCTL IONYJALMU, T. €. BO3PACTAET ee Io-
MO3HUIOTHOCTL., KpoMe TOro, momynsimuu, MMeloIue
BHAUAJIe CXOAHBIH reHeTHYECKHH cocTaB ¥ obuTa-
IOI¥Me B CXOAHBIX YCJIOBUAX, MOI'YT B pe3yjbTaTe
JApeiia pasIUYHBIX TeHOB YTPATUTHL NePBOHAYAJL-
HOe cXOACTBO. Bo-BTOpBIX, BeJjiejacTBHe japeiida re-
HOB, BONPEKM e€eCTeCTBEHHOMY oOTOOpYy, B MOIYJA-
OUHM MOXeT YAepPKHUBATHCA AaJJiellb, CHUMKAIOMIHUI
Ku3HecrnocobHocTE ocobeit. M Hakownel, B-TpeTbUX,
Osarosaps MOMyJAANMOHHBIM BOJTHAM MOJMKET IpOMC-

XoAuTh ObICTPOE M pe3Koe BO3pPACTAHWE KOHIEHTPALUN DeIKuX ajieseif.

Taxum o6pa3oM, MOKHO CKas3aTh, YTO Apei(d reHOB B MOMYJAIMH BO3-
HUKAaeT B pe3yJjbTaTe DAasJMYHBIX CIYYAMHBIX IPOIECCOB M BHOCHT BKJAJ
B OBOJIIOIMOHHBEIE Npeo0pa3oBaHUA TeHOTHIIHYECKOM CTPYKTYDHI MONYJIfA-

MM,

® 1. O6bacHuTe, 4TO TaKoe Apeiid remos. IlpuBeauTe nNpuMep cHTya-
MM, B KOTOPOW OH WrpaeT BaXCHYIO pPOJib, M OOBACHUTE, TOYEMY
ero poJb oco0eHHO BequKa B HeGOMBIMUX MOMYAALHAX.

® 2. Kakyio pojb UrpamoT B DBOTIONMH Apeiid reHOB M NONYJIAMMOHHBIE

BOJIHBI?

170



§ 49. H3onayua — 3601104UOHHBLL (axmop

Eme Y. JlapBuH yKasslBajJl, YTO HIOASALNUA OYEHb BAMKHBIH JBOJIO-
IMAOHHEIX (haKkTOp, TAK KAK OHA IPUBOJHUT K PACXO0MKAEHHIO IIPHU3HAKOB
ocofeif B mpezenax OJZHOrO BHAA M IpPeJOTBPAINAET CKpelnuBaHue ocobeit
pPasHbIX BHJIOB Memay coboil.

T'eorpaduueckasn usoasuusa. PaccmMorpum, kakumu crocobaMu ocyime-
CTBJIAETCA B IPHUPOAE HBOJANMA, BeAYIIAA K PACXOMKAEHHIO NPHU3HAKOB
B nonynanuu. Haubosiee uacToil ABIAeTcA npocmpancmeeHHas, WIH
zeozpagpuuecrkan, uzoaayusa. CylIHOCTL ee 3aKJOYaeTCA B paspbiBe enu-
HOI'0 apeaJjia, Ha KOTOpoM oOMTAan BHUJ, Ha He coolIAKIIUecs Memxay co-
Ooit yactu. B pesyabrare oraesbHble nonyiasuuu obocabiuBaiores, I10-
aToMy cBOOOJHOE CKpeLIMBAHME HMHIMBUAYYMOB M3 pAa3HBIX dacTell apea-
Jla oKasbiBaerTcsa JMOO HEBOZMOJKHBIM, JAMD0 KpaiiHe 3aTpPyAHEHHBLIM.

B kama0ii HMB30JMPOBAHHOH MONYJALMM MOIYT CIY4Y4ailHO BO3HUKATH
myranuu. BeaemcrBue apeita TeHOB M IeMCTBHA eCTeCTBeHHOro orbopa
reHOTUIIMYeCKHI COCTAB M30JIMPOBAHHBIX IMOIYJAIMA CTAHOBHUTCA Bce 00-
Jee U BoJjee pasIUUYHEBIM.

IIpuuuHBl, BeayliMe K BO3HMKHOBEHMWIO IeorpadmyecKoil M30JALNH,
MHOI'OYMCJIEHHBI: 2TO 00pasoBaHHMEe TOp MM peK, HepeleiikoB WJIH Ipo-
JINBOB, HMcTpebileHMe HONYJAIHA B OIpeAeseHHBIX paioHax # T. [.

BeneperBue HEBO3MOXKHOCTH CHKPELIUBAHMA 0co0ell M3 pasiM4HBLIX H30-
JIMPOBAHHBIX MONYJIALMNA B KamA0M M3 HUX BO3HHKAET CBOe HAallpasBle-
HHEe 3BOJIIIIHOHHOIO mpoiecca. 9TO CO BPpeMeHeM NPUBOAUT K 3HAUMTENb-
HBIM OTJIMYHUAM B HMX PEHOTHIIMYECKOH CTPYKType M ocialleHMI0O U Ja-
JKe TOJIHOMY NpeKpalleHn o0MeHa reHaMu MeXJy IONyJIAlUAMH.

JKojioruyeckas usoasuma. Ipyroit nyrb, NPHUBOAAILLMI K pacxoje-
HUIO NONYJALMH, — JKoaozuveckas usonauyus. OHa OCHOBaAHA HA pas3yiu-
YHAX B NPEANOYTEHHH JKHUBOTHBIX MJIHM PACTEHMI CEJMTLCA B OIpeJeJIeH-
HOM MeCTe M CKPeIIMBATLCH B CTPOro olpeaeleHHOe Bpems rojga. Hexo-
TOpbIE€ JIOCOCEBbi€ pbIOBLI, HaIpuUMep, HEPeCTATCHS He eXerojHo, a 4depes
rog. IlpuyeM B OAHO M TO Ke HePECTUJMILE B YeTHLIX I'0J NPUXOLMUT
HEPeCTHThCH OJHA NONyJAnuA peld, a B HeueTHwId rox — apyrada. Ilo
9TOH NPHUYMHE NPEeACTABHTENH pPA3HBIX MNOMYJANHH HEe MOI'YT CKPECTHThb-
CA M NONYJAUMN OKA3BLIBAIOTCA HM30JHPOBAHHBIMH.

Jpyroit THI 2KOJOrMYeCKON H30NALMM CBA3aH C NpeAlNodYTeHUEeM XH-
BBIMM OpPraHM3MaMM KOHKpeTHOro mecrooburanus. CesaHckas openr —
OpuMep Takoi ma3onsanuH. PasHble mMonyaAauuy (opein HepecTATCs B yc-
ThAX PAasJUYHBIX PY4YbEB M TOPHBIX DK, BOAAAIOIIMX B 03€po, MO3ITOMY
cBOOOMHOE CKpeIIMBAHME MEMAY HHUMH KpaiiHe 3aTpyJHeHO. DKOJOoTrHue-
cKasg M30JANNA, TAKUM 00pasoM, MPENSATCTBYeT CKpPeIm[MBAHUIO ocobeil m3
Pa3HBIX MNONYJSAUWN M CIAYIKHT, TaK K€ Kak M reorpauueckas H30JdA-
UUfA, HAYAJLHBIM DTAIIOM PACXOXMJEHMUS IONMYJIALWIA.

Buosiornueckne MexXaHM3MbI, NMPENATCTBYIOUHEe CKPEIHBAHHIO Oocobeit
pasubix BHAOB. CylIecTBYIOT CJIOMKHbIE MeXaHU3MbI, IPenATCTBYIOIINE
CKpelnBaHuio ocobeil pasHbIX BHIOB, MKUBYIIMX Ha OJHOH TEPPUTOPHH.
Oco0eHHO BajkHOe 3HAYEHWE B OCYILUECTBJEHHMHM TAKOM M30JALUN HMMEIT
pasIiMuuA B IOBEJEHHH KHBOTHBIX.
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HecxomeTBo B GpauHBIX MMECHAX, PUTYAJAX VXAKHUBAHHA, BhIJeIAeMBIX
sarmaxax, IpeJloOYNTaeMbIX MecTaX OOMTAHMS — BCe 3TO HAJEIKHO Mpeno-
XpaHsgeT ocobeil pasHBIX BHAOB OT crnapuBaHus. MHOrMe BHIBI, KpoMme
TOro, 006yIafal0T Pa3IUYMAMHU B CTPOEHHH IIOJIOBBIX OPraHOB, YTO SBJIA-
eTcf JONMOJNHHUTENBbHOI Mperpajoi K CKpemuBaHuio. ¥ pacreHuii Habiio-
JaeTcs HecnocoOHOCTh HBLIBIEI OJHUX BHAOB IPOPACTATE HA PBLILIAX
MeCTUKOB JAPYrux BHUAOB. B TOM ciyuae, eclaH ONJIOJOTBOPEHHE BCe-TAKH
npoucxonaur, Habmwogaerca rubeslb 3UTOT II0 TEHETHUECKHM HPUYMHAM,
B Tex cayuaax, xorjga Bce 0apbepbl OKA3bIBAIOTCA NPEOJOJeHHBIMH U BCe
e poskgaercd TUOpPHUIHOe MOTOMCTBO, OHO YACTO OKasbiBaeTcs OecrJiof-
HBIM H3-3a HApPYIIeHMH MeHo3a B CBASH C pa3JMUYUSAMHM B CTDOEHHMH H
YHUCJIe XPOMOCOM.

Wrak, pasauyHbIe TUIE U3OJALMU, ¢ OJAHOW CTOPOHEI, CO3JAIOT TIPe-
IOCBIJIKM K PACXOMKJIEHUIO MONYJIANDMI M K TOCHeAVIOIeMy BHA000pa3o-
BaHHUIO, a C JAPYrod — crnocoGCTBYIOT COXPAHEHUIO IeHeTHYEeCKOH CTPYK-
TYPBI BHAA.

» 1. O6pacHuTe, Kak 0DpPA3YIOTCHA HOBBIE BH/ILI B YCJIOBHAX reorpadu-
YeCKOM MJIM HKOJIOTHYECKOM H30JAINH,

» 2. B uem pasnamume reorpaduuecKoH M 9KOJOrMYecKoil maonsanun?

(@) ITosTopure § 47.

§ 50. Ilpucnoco6rennocmev —
pe3yrvmam Oelicmeéus (axmopos 360110UUU

B pesynbrare AeHCTBUSI €CTECTBEHHOrO OTOOpAa COXPAaHAIOTCA 0COOH C
NOJIe3HBIMH [JJIA HX NPOIBETAHUA NPU3HAKAMU. OTH NPU3HAKH 00YyCJI0B-
JUBAIOT XOPOIIYyI0, HO He abCOMIOTHYIO NpucnocobieHHOocmb OpPraHu3MOB
K TeM YCJOBUAM, B KOTODPBIX OHH KHBYT.

IIpucnocob6ieHHOCTE K YCIOBUAM Cpeibl MOKeT OBITH BechbMa COBEp-
IIeHHOH, YTO IOBBILIAET IIAHCHI OPraHM3MOB HA BBIXKHBAHHE W OCTABIe-
Hue OoJsiblero ymeaa HMOTOMKOB. Hanpumep, coBepilleHHBI TpHCIocobiie-
HUA CTPHKA K IoJery, a JATJa — K JKH3HM B Jecy. XapakTep IpH-
criocobieHuii K JKM3HM B cBoeoOpasHOil cpene pasnuuen. CTpUK Ha JieTy
JIOBUT MEJKHX HACeKOMBIX!: Yy Hero IMHPOKHI pPOT M KOPOTKUH KJIIOB.
Iaren moGbIBaeT M3-MOA KOPBl JHYHHOK HACEKOMBIX: V HEro Kpermkuit
JUIMHHBIN KJIIOB U AJMUHHBIH A3bIK. O mpucnocob0JeHHOCTH OPraHU3MOB K
OKpy:Kalolleil cpeje CBHIETENLCTBYET MHOYKECTBO DPA3JIMUHBLIX IPUMEpPOB.

IToxpoBuTenncTReHHas oxkpacka. [lokpoBuTenbCTBeHHAS OKpacka pas-
BHTA Y BHJOB, KOTOPBIE XHBYT OTKDPBLITO M MOIYT OKA3aThCH JOCTYIIHBI-
MU anas BparoB. Takad oOKpacka JesaeT OPraHM3MbI MEHEee 3aMeTHBIMH
Ha (oHe okpymkawmieir mecrHocTn. Hounble 6ab0uku gHEM MOryT moruo-
HYTh OT HACEKOMOSAJHBIX ITHI, HO, MOCKOJBKY OKPACKA MX KPHLIbLEB CJIH-
BaeTcs ¢ TOWH INOBEPXHOCTHIO, HA KOTOPOW OHM NPOBOAAT J€Hb, MHOTHE
HACEKOMBbIe OCTAIOTCA HEe3aMEYeHHBIMHM W YCIENIHO IepeXKHBalT Hebjaaro-
NPUATHOE IJIA HUX BpeMdA. ¥ OTKDPBITO IHe3ZAMIMXCA NTHL (riayxapb, Te-
TepeB, pAGUMK M [p.) caMKa, CHUAAILLAS Ha THe3Je, IOYTH HEOTJHUYUMAa
or okpy:kamomiero (ona. Ha Kpaiinem CeBepe MHOTrMe jKMBOTHBIE OKpa-
meHsl B Oenblil 1nBer (Oenblit MexBennb, Oenas KypomaTka M Ap.).
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YV HeKOTOpBIX JKMBOTHBIX MBI BCTpe4YaeM SHApKHUU y3op (oxkpacka Yy
3ebpel, THrpa, kKHpada, 3Med M Ap.) — UYepeJOBAHHME CBETJBIX M TeM-
HBEIX IIOJIOC M HATEH. JTA PACUJIEHANIAA OKpacka Kak Obl MMHUTHDPYeET
yepegoBAHWE NATEH CBETA W TEHMU.

Mackuposka. MackupoBka — mnpucrocodieHne, NIpH KoTopoMm (opma
TeJa W OKPACKA JKHWBOTHBIX CJIMBAIOTCA C OKPY)KAIOIMUMH NpeJIMeTaMHu.
Hanpumep, ryceHnnsl HeKOTOpeIX O0abouek mo ¢opMe Tesa M OKpacKe Ha-
noMuHawT cy4yku (puc. 62). IToBepxHOCTh KpblILeB 6a004KM cepelit MO-
HAX II0 CTPYKType M ILBeTy HAIIOMHHAET MOBEPXHOCTH CTBOJIA CYXOro je-
peBa. HacekoMBIX, JKUBYIIMX HA Kope ZepeBa (MKYKH, ycauyw U Ip.), MOK-
HO INIDHHATHL 38 JHIIAHHHKH.

Mumukpua., Mumukpusa — ToJpaskaHHe MeHee 3allMIIeHHOIo opra-
HU3Ma OJHOro Buja 0GoJiee 3alIUIEHHOMY OPraHM3My APyroro Buia (Mau
npeaMeTaM cpefbl). JTO IOAPAMKAHUE MOMKET NPOABIATHCA B (opme Te-
Ja, oKkpacke M T. A. Tak, HeKOTOphle BHIbI HEANOBHUTBIX 3MeH M Hace-
KOMBIX TOXO0XKH Ha AA0BHTHIX (puc. 63). Crpoenme um dopmMa Tena HEKO-
TOPBIX IIMKAJ, CBEPYKOB, JIMYMHOK KY3HEUMKOB HANOMMHAIOT MYpPAaBbLEB
" Ap.

MuMHUKpusa — peayabTaT 0TO0pPA CXOZHBIX MYTALMH yV PA3INYHBIX BH-
noe. OHa moMoOraeT HE3alUINEHHBIM XHBOTHBIM BBIJKHTh, CIOCODCTBYeET
COXpaHeHWI0 opraEuama B Oopnbe 3a cylecTBOBaHUE.

IIpeanynpexaaromasn (yrposkarwmas) oxkpacka. Bujasl Hepenko obazga-
0T APKO, 3allOMHHAIONIEHCcA OKpackKoii. Pas momeiTaBIIMCL OTBEJATH He-
cbeo0HYI0 0G0MKBI0 KODPOBKY, MKAJNANIYIO OCY, IITHIIA HA BCIO XHU3HbL 3a-
IIOMHUT HMX APKYI0O OKpPACKY.

HexoTopsle XUBOTHBIE JEMOHCTPHPYIOT YIDOXKAIOUIYIO OKDPACKY JIHIIb
IpH HANAAEeHUH HA HAX XUHIHUKOB. OKpacka CHHHBEI OOLIKHOBEHHOIO XO-
MAKA II0XO0KA HA IBeT BHLIFOPEBINEH TpPaBbl. OTO IIOKPOBUTENILCTBEHHAS
oxpacka. Ilpm HamageEmH Jauchkl UIM cofakH XOMAK IlepeBOpavyuBaeTcs
BBepX OpPIOXOM H 3alIMIIAETCA YKYCAMM CHJIBLHBIX DPe3loB. XHMINHHUK, Ha-
Najaloiiiii Ha ATOr0 IpPLIBYHA, HAJOJr0 3AllOMHUT He TOJIbLKO Kpelkue

Puc. 62. Tlokpoeureaber- Puc. 63. Mumurpus.

BeHHas (OpPMA T'yCeHHIIbI Cresa — TapakaH OUeHb NOXOXK Ha 00MKBIO KO-
(HamoMHHAIOIIAA CYYOK) POBKY, KOTOpas HechefoOHAa; cnpasa — Myxa IIMe-
3alMILaeT ee OT BpParos JIeBKA NOJApPaKaeT 3eMJIAHOMY IIMeJI0
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A B 3yObl ¥ NIPOH3HUTEJIBHOE Be-
pelaHue 3BepbKa, HO M fAp-
KYI0 OKpacky ero Opromka.

CoBepmeHCTBO NpPHCHO-
co0JIeHHH H MX OTHOCHTEJb-
HBIH xapakrep. U3 Bcex pac-
CMOTpPEHHEIX BEILIE IpUMe-
POB B OrPOMHOT0 KOJIMYECTBA
JAPYIHX, O KOTOPBIX MOKHO
ObLI0 OB pacckasaTh, BHI-
HO, YTO JKHUBBIE CYIIECTBA&,
KaK IpaBHJIO, XOPOIIO COOT-
BETCTBYIOT YCJIOBUAM UX 001~
TaEuA. Kak ke BO3HMKAIOT
CTOJIb COBEpIIEHHBIE AJarnTa-
Crewnosuakoe reno nuu? Pemamomgyo poas B ux

BOBHUKHOBEHUM HrpaeT He-
Puc. 64. Ilpumep cXogcTBa B CTPOGHHMH TIJ1as. IIPEePLIBHO AeHCTBYIOIHI ec-

Poroeuua Poroeuua al 3puTensHbii Heps

8 — Kapaarnany B — orponns viase we. TeCTBHHBIA 0T60p. M3 Bors-
: -
KOMHMTAIONIEro 1Ioro pasHoobpasusa GeHoTH

IIOB, & 3HAYMT, ¥ I'€HOTHIIOB

B NONYJALMAX OTOMPAIOTCS
Haubojiee COOTBETCTBYIONIHE JAHHBIM yCJI0BUsAM. JIMIIL B peayserare o4eHb
JAJIATEJILHOTO 9BOJIIOIMOHHOrO Mpolecca NOABAAIOTCH OPTaAHMU3MBI, XODPOIIO
aZlanTHPOBaHHBIE K UBMEHUBINUMCH ycaoBHAM. Y. JlapBuH nucas: «...MOMxK-
HO CKasaTh, YTO E€CTeCTBEHHEIH oT6Op eeZHEeBHO, €KeYacHO paccjenyer
o BCeMy CBeTy MeJjbuyaillline HM3MeHeHUs, orOpaceiBasg [AypHBIE, COXpa-
HAA M cjarasg Xopolnue, paboras HeCJbIIIHO, HEBUAMMO, rie OBl M KO-
rga Obl TOJBKO HM MNpPEACTABMJCA K TOMY Ciydaif, HAjJ YCOBEpIIEHCTBO-
BAHMEM KaKJ0r0 OPraHMYecKOro CYIecTBa».

EcrecrBeHHEBII 0T6OpP M ciay4yailHble MpOLECCH BEAYT, KaK NPABHIO, K
pacxoxaeHu0 — JuéepzeHyuu TPUBHAKOB Y DPOJACTBEHHBIX BHIOB. B TO
e BpeMsa OTOOD MOKeT NPUBOAUTE M K KOHBEDZEHYUU — CXOMKIAECHUIO
NPHU3HAKOB Y OYeHb JAAJeKMX BHI0B. YOeAUTeJbHBI NpUMED — CXOACT-
BO B CTPOEHMH IJIa3a Yy BBICIIMX IMMO3BOHOYHBIX M TOJIOBOHOIMX MOJIJIIOC-
KoB (puc. 64). 9ror opraH He 0BT yHACJIeJOBAH IIO3BOHOUHBIMHM M MOJ-
JiockaMu oT ofmux npeaxoB. OH pasBMIICA M3 COBEPIIEHHO PA3JIMYHBIX
aMODHMOHAJBHBIX 3a4aTKOB (TAKHEe OPraHhkl HA3LIBAIOT AHAJOIMYHBIMHM).

Kpowme ecrectBeHHOro or6opa ¥ HacJIeACTBEHHON M3MEHUYMBOCTH, B IOA-
Aep:KaHNM ¥ (GOPMMPOBAHMM NpUCNOCOOJIEHHH CYIIECTBEHHYIO POJib MTpa-
0T H30JUPYIOUIMe MEeXaHH3MBbI, NPENATCTBYIOIIME IIHPOKOMY MPOHUKHO-
BEHHIO IeHeTHMYeCKOro MaTepuasia M3 APYTMX BHIOB,

Cnenyer MOMHUTB, OJHAKO, YTO BCe NPUCHOCOBJIEHMS HOCAT OMHOCU-
menbHbLl xapaxmep, T. €. OHM IIOMOTAIOT OPraHM3My BBUKHUTE JHIIL B
A8HHBIX KOHKDETHBIX ycaoBufAX. IIpM M3MeHeHMHM Ke 3THX YCJIOBMU mpH-
crocobyieHMe MOXKeT IlepecTaTh ObITh IOJE3HBIM,

Tak, npu nepexoje NpeAKOB COBPEMEHHBIX KPOTOB, CJENBINIeH M ApY-
r'MX BHAOB K JXKHM3HH IoJ 3eMJedl orbop Ha OCTPOTY 3peHUs, HECOMHEH-
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HO, ocnab. Ha cmeHy emy mpumen or0op Ha GOJBIIVIO 3aUINIIEHHOCTH
I1a3a OT MEeXaHWYECKHUX IOBPeXIeHHUlN, OT 3aCOPEeHHA MbLIBK. ITO MpH-
BEJI0 K YMEHBIIEHUI) OTHOCHTEJLHBIX PA3MEPOB IJja3, K CMEIIeHHWI0 HX
B rayde uepema. Taxum o6pasoMmM, pyAHMMEHTADHBIE OpPraHbBl MBI TaKXKe
MOJKE€M paccMaTpMBaTh KaK pe3yJbTAT AeiCTBUS ecTeCTBeHHOro orbopa.

> 1. ObbacuuTe, kKakuMm o0pasoM TAa MJIM MHadA AJalTallMA COXpaHsAeT-
cs 0oTOOPOM; KaKyI0 POJAb MIPAIT B 3TOM IeHEl, M3MEHUYMBOCTb, eC-
TeCTBeHHBIH 0TGOp.

» 2. Ha npumepax JKMUBOTHBIX M pacreHuit Bamero kpas oObACHHTe,
Kax BO3HHEA&aeT HpHC]IOCOﬁJIE!HHOCTB.

» 3. MHOrHe MyXHM TIOXOKHM HA N4YeJ W JKY3¥iKar, kak nuensl. Kaxkue
MOJKHO BBIIBHHYTH THIOTe3kl A ofbAcHeHHA aToro? Kak mx MoxK-
HO IPOBEPHUTH?

» 4. Kak BosHuKJa npucnocob/ieHHOCT K DAHHEMY IBETEHHUIO Yy paHHe-
[BETYHIMX pacTeHHit?

» 5. Hcnone3ys 3HAHMSA M3 Kypca 300JIOTHH, HA30BHUTE YepPTHI IPHCIO-
cobseHHOCTH K cpese oburaHuA y peld M nrum.

o] ITosropure § 45.

§ 51. Budoobpasosanue

Budoobpasoganue — 3TO CIOMHEHIINWI SBOJIOIMUOHHBINA IIPOIECC BO3-
HAKHOBEHHUSA HOBOro Buja. HoBBII BUI IpepbiBaeT CBA3H C POJUTENbCKHUM
BHJIOM ¥ npeBpaiaercs B 060Co0JIeHHYIO COBOKYIIHOCThL opraanamos. Ckpe-
muBaHue ocobeil HOBOrO M CTApPOTr0 BHUJOB CTAHOBUTCA HEBO3MOXKHBIM.

Mexaunuam BumooOpasoanus. IIpejcrasiieHne 0 MeXaHU3MaxX BUA000-
pasoBaHus Brepsble ObLI0 Bhickasano Y. [Japsuaom. OH MCXOAMI U3 TO-
ro, 4o BHyYTpuBHAOBasa Oopsba 3a CyLIeCTBOBAHHE M BBITEKAIOWIMHA H3
Hee ecTeCTBEeHHBbIN 0oTOOp CJysKaT IJIaBHON NPUYMHOM pacXOoXAeHuA II0-
nyaanui, 3aCTABJIAIOT BUJALl MAKCHMAJLHO IIMPOKO M pasHooOpasHO Hc-
OJIB30BATE NpUpOAHEIe yeaoBus. [lo muenmumio Y. [lapsuua, B npepenax
OQHOTO BH/A YACTO BO3HHUKAKIOT MONYJSLMH, KOTOpPble mnpucrocabiuBaior-
CA K DPasHBIM yCJOBUAM OOMTAHHA: BJAMKHBIM MJIHM CYXUM, DPAaBHUHHEIM
MJIM TOPHBIM MeCTOOOHMTaHMAM, NMOTPebJIeHUI0 OIpelesIeHHOM MUIIH # T. I.
HWimerHo OGaarozaps aToMy BHABI ¢ Haubosablnedl IIOJMHOTOH HMCHIOJB3YIOT
pecypcsl cpeabl cBoero oburaHus. CiiegoBaTeNbHO, €CTECTBEHHBIN OTGOD
GiraronpusaTcTByeT Bce 0oJiee NOJHOMY MCIIOJBL30BAHUIO pasHooOpasud
YCJIOBHU CYILIECTBOBAHMA. JTO BHI3LIBAET PACXOKIeHHE IONYJALUUN B IIpe-
Jenax BHAA MO MOPGOJOrHYeCKHM, (DM3MOJOrHMYEeCKHM M OMOXMMHYECKHUM
TIPU3HAKAM.

T'eorpaduyeckas M 9KOJIOTHUYECKAS M30JNALMA, KAaK yiKe OTMedajaoch, —
SBOJIIOIIMOHHLIE MEXAHMBMEI, PE3KO YCHJMBAIOIIME IIPOILlecC PACXOMKIEeHMA
nonyiaAauui BeJaeacTBHe ocsablieHMA M Ja)ke IOJHOTO IpeKpamieHus o6-
MeHa TeHaAMM MeMKAY HHUMH.

PaccmoTrpuMm ciydalt, Korza BHIOBOM apeas OKA3kIBAETCA pacdJeHeH-
HBEIM Ha JBe YaCTH, HAIPUMED B pe3yJbTaTe BO3HMKHOBEHUS IIPOJUBA,
OTAEJMBIIEro IIOJYOoCTPOB OT Marepuka. CiexcTBMeM TaKoOro pacudjeHe-
HUA apeaja fBJseTcs pasbuBKa BuJa Ha OBe He CKpelluBaloluecda APYyr
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¢ apyroMm nonyaauuu. Eaumaeiil reHodoHA BuAa B peaysbTaTe OKA3KIBA-
eTCA pasjieJIeHHBIM HA [Be M30JUpoBaHHbIe dacTH. (['eHopondom Ha3bLIBA-
10T COBOKYITHOCTH BCEX I'€HOB, COIep:KaIllMXCA B MOMYJIAIMU MIH BHIE.)

HanauansHOe pasamyue MexaAy reHodoHzaMu 060COGMBIIMXCH dYacTeir
BUJA B XOJe JajJbHeilleil sBommonuu Heusbe:KHO ycuaupaercsas. B Kaue-
CTBe BAXKHO! INPHUYMHBI BTOrO BBICTYIIAET MYTALMOHHBIA mpouecc. B ox-
HO M3 ABYX PpasfeJMBIIMXCA NONYJALMNA BOSHUKAIOT OJHM MYTAlUM, a
B Apyroit — wuHble. ITOCKONBKY yCaOBHS OOMTAHMA B DASHBIX «H30JIA-
Tax» MOTYT CYIIECTBEHHO OTJIMYATHCHA, TO M EeCTeCTBEHHBIN OTGOp Takke
Oyaer neificTBOBaTH B pPAsHBIX HampasjieHuax. [peiid reHoB Taxke BHO-
CHT Ba)XHBI BKJAJ B JajbHeillllee pacxokieHue reHo(GoHIOB 060COGUB-
muxcsa yacreit Buza. Ilpouece pacxXoskZeHHMs NONYJAIME, ITPOAOIMKAACH
AJIATENBHOE BPEMs, NPUBOIUT K IJIyOOKUM H3MEHEHUSM TeHOMOHIOB IO-
OyJaAuuii ¥ MHOTHX CBOMCTB OPraHM3MOB: DPa3MepoB, OKPACKH, IMJIOXOBH-
TOCTH, IPEANOYTEHHUSA ONpefleIeHHBIX MecT oOuTaHusa M T. A. Bo3HuMKA-
IOT HOBbl€ NPUBHAKH W aJanTalliy, MOABIAIOTCA OTAUYUS B CTPOEHUM U
Jaske KOJMUYECTBE XDPOMOCOM.

Besiencreue aToro ocobm mpekie POACTBEHHBIX MONMYJANMN yTpayusa-
0T CHOCOOHOCTE CKPEUIMBATHCA MeXAy coboil. BOSHMKAIOT HOBBIE BUIBI,
B peayaprare BumooGpasoBaHUs NOABASAETCA BHA WM HECKOIBKO BUAOB,
KOTOpble HHMKOrJa mnpesxjae He cyulectBoBagu. OHH 06Ja7al0T TOJIBKO MM
IIPUCYIIUMH CBOICTBAMMU.

Beizensior ABa OCHOBHBIX crocofa BHA00ODA3OBAHMA: 2e02paQuueckoe
U gKoaozuyecrkoe. Paannume MeAy HHMH COCTOMT B TOM, KAKOH THI
M30JALMHK TIOCHYMHJI HCXOAHBIM I DACXOXKIAEHMs mnonyasnouit. Cym-
HOCTh IIpolecca BHA000pa3sOBaHUA OJMHAKOBA IA obomx crocobos. OHa,
KakK yxe OBbLIO OTMEYeHO, 3aKJIOUYaeTCs B KOPEHHOI IepecTpoiike CBOHCTB
POAUTENBCKOTO BHJAA M B (DODMHDOBAHUU CBOMCTB HOBOTO BH/A.

Bosnbmas wacTh BHOBb BO3HMKAIOIIUX BHAOB opakyerca. Toasko
HauboJiee YCIENIHO OCBAaMBAIOIME HOBBIE JKOJOTMYECKHMEe YCJIOBHUSH, T. €.
Haubojiee MpHUCNOCOOJIEHHBIE, BUALI COXPAHAKOTCA M MAYT 10 NYTH Aaib-
HeHIIero sBOJIOIMOHHOIO DA3BHTHA.

® 1. Kaxyio posib B 06pa30BAHMI HOBEIX BM/0B UTDPAIOT MBOJANMA, Apeid
I'eHOB, MNONYJALUOHHBIE BOJHBI?

® 2. OnumuTe JBa OCHOBHBIX cnocoba BMA00BPA3OBaHMA.

» 3. IIpomcXoauT JU mpouecc BHAOOOPA3OBAHMA B HAIle BPEMA M MOMK-
HO JH ero Habaiogars?

b 4. O6bacHUTe, KaK, 110 BALIEMY MHEHMIO, MOTJIM OGpA30BATHCA M3 Of-
HOro pojoHAYalBbHOTO BHMJa JABa BHJa 3aiieB — Oeasik W pycax.

» 5. Moxer am, mo BameMy MHEHHIO, JEATEIHHOCTb UYeJOBEKAa MOBIH-
ATb Ha obpasoBanue HOBhIX BuAoB? Otrser obGocHyiiTe.

§ 52. Ocnoénvie nHanpaénenus 360M10YUOHHOZ0
npoyecca

IIporpecc m perpecc B 9BOJIONMH. DBOMIONMOHHEIN TIPOIECC B LEJIOM
HenpepbIBHO MIET B HANPABJEHUM MAKCHMAJILHOI'O IPHUCIIOCOBJIeHUA »KU-
BBIX OpPraHM3MOB K VYCJOBHAM OKpy:;aiomeil cpeasl. CMmeHa yeaoBmit
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AJIEKCEM HHKOJIAEBHY CEBEPIIOB (1866—
1936) — oTeuecTBeHHBIH BBOJIOIMOHHUCT. ABTOp HCCIe-
JOBaHMIl 10 CpaBHMTEJBHOW AHATOMHMHM II03BOHOYHBIX.
Coapan Teopnio Mopdoduauosorudyeckoro u Guosorude-
CKOr'0 IIPOrpecca W perpecca.

YacTO TMPHBOJAMT K 3aMeHe OAHMX mpucrocobiaeHuii Ha apyrue. OaHako
3TO JKe OTHOCUTCA K NPHCIOCO0JeHMAM NIMPOKOTO Xapakrepa, AallluM
OpraHM3MaM TPeMMYIIeCTBA B DAasJMYHBIX ycaoBuAX cpeasl. Takoso, Ha-
npuMmep, 3HAUEHHE JIEFKMX KaK YHHBEPCAJBHOrO opraHa rasoobmeHa vy
HAaZeMHBIX ITO3BOHOYHBIX WJIH IIBETKA KaK COBEPIIEeHHOTO OpraHa pasMHO-
JKeHHs V MOKphIToceMeHHBIX pacreHuit. Takum obpasom, GHOJOrHYECKU
Iporpece MOKeT OCYIIeCTBJIATHCA BCJIEACTBHE KAaK YAacTHBIX, TAK H 00-
mux npucrnocobiennii opraauamon. Ilox Guonozuveckum npozpeccom cie-
NIyeT TIMOHMMAaTh BO3pACTaHUE IPUCIOCODJEeHHOCTH OPraHUu3MOB K OKpYy’Ka-
jomieil cpeje, BeAyllee K YBEJIHYEHHMIO YUCJIEHHOCTH M 0ojiee IIMPOKOMY
pacrnpocTpaHeHuo BHA.

DBOJIIOIIMOHHBIE H3MEHEHHs, IIPOUCXOAANIHE B HEKOTOPBIX BHIAX H
Gosee KPYNMHBIX TAKCOHaxX (cemeiicTBax, oTpAjax), He Bcerja Moryr ObITh
IIPU3HAHBI TPOrPECCMBHBIMHU. B TakUX ciydyaaX TIOBOPAT O Ouojormye-
cKoM perpecce. Buonozuueckuil pezpecc — 3T0O CHHMIKEHWE YDOBHA NpH-
criocoBJEeHHOCTH K VYCJIOBHAM OOMTAHMA, YMEHBLIIeHHEe YHMCJIeHHOCTH BUIA
M IUIOLaA¥ BUJOBOTO apeaJa.

KakoBbl JKe NyTH AOCTH}KeHUs OGHOJOrMYecKoro Imporpecca?

Apomopdos. Bornpoc 0 BO3MOMKHBIX NYTAX AOCTHKeHMs Onojoruye-
ckoro mnporpecca Obi1 paspa6oran A. H. CesepuossiM — KpPYIHEIM yue-
HBIM-3BOMOIIHOHENCTOM. OJIMH M3 TJaBHBIX TAKMX myTeil, coraacHo Cesep-
OBY, — MOPQOPUIU0L0ZULECKUL npozpecc, WIH apomopgos, T. €. BO3-
HUKHOBEHME B XOJleé 9BOJIIOIUM MPHU3HAKOB, KOTOPBIE CYIIECTBEHHO IIOBBI-
HIAIOT YPOBeHb OPTaHU3AIMHM JKMBBIX OPraHM3MOB. ApOMOP(O3LI AAKOT
fonpmue npermyliectsa B Oopebe 3a CyIeCTBOBaHWE, OTKPHIBAIOT BO3-
MOYKHOCTH OCBOEHHMS HOBOH, Ipekie HeJOCTYDHONH cpefbl OOMTAHMA.

B 5BOJIONHMH MJIEKOIMUTAIOIIAX MOXHO BBIJEJUTH HECKOJLKO KPYIHBIX
apoMopd030B: BOBHMKHOBEHHE IIEPCTHOIO IOKPOBA, JXHUBOPOKAEHHE,
BCKAPMJ/IMBAHME JIeTeHBIIIEeH MOJOKOM, IpuoOpeTeHMe MOCTOAHHOM TeMmIie-
paTypel Tesa, NPOrPECCHBHOE Pa3BUTHE JIETKMX, KPOBEHOCHOW CHCTEME! M
TOJIOBHOrO Mo03ra. BeicokH# o6muii ypoBeHB OPraHM3alu# MJIEKOIHTAa0-
IAX, AOCTUTHYTHIA OiarojapsA mepeuucIeHHBIM apoMOp(GHBIM H3MEeHEeHU-
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fAIM, II03BOJIMJI MM OCBOMTH
BCe BO3MOXKHBIE cpeabl 00u-
TAHHA M IPHUBEJ B HUTOre K
MOSABJIEHNIO BBICIINX IIpHAMA-
TOB M YeJI0BEeKa.

PopMHPOBAHKE aPOMOp-
$hosza — paMTENBHBIA mpO-
necc, IPOUCXOAAINMWN Ha
\ OCHOBEe HACJIeJICTBEHHOI u3-
McxogHbin MEHYMBOCTH HU eCTeCTBeHHO-
npefoK n G N ro orbopa. Mopdoduanomno-

| 9 I'MYeCKH# mporpecc — wMa-
I'HCTPAJBHBIH NYTH 3BOJIO-
LUHA OPraHuvecKoro Mupa.
B pasBuTHM Kamao#t Kpym-
HOM TAKCOHOMMYECKOM rpyr-
Obl  MOMKHO OOHADYKHUTH
apoMopdo3bl, 0 YeM BbI y3HA-
eTe H3 MNOCJeAVIOIIero Ma-
TepHasa.

Upnoananrauua. Kpowme
TAKOT'0 KPYNHOro mpeo6pa-
30BaHu#A, KAk apoMmopdos, B
Puc. 65. PasHoobGpasue Bbiopkos Ha Iananaroc- X04e 3JBOJIOUMUHM OTIEJIbHBIX
CKHX OCTpOBax Ipynin BO3HHUKaeT 0oJblnoe

KOJIMYECTBO MEJTKHX IPUCIIO-
cobJieHult K ONpejesieHHBIM YCIOBUAM cpeasl. Takue npucnocobuTeILHEEBIE
usmenenus A. H. Cesepros Hassan mamoaganTanuaMu.

Houoadanmayuu — 3T0 NPUCIOCOBIEHHMA KUBOrO MHpa K OKpY:Kai-
meil cpeae, OTKPLIBAIOINME Iepe[ OPraHM3MAME BO3MOMKHOCTE mnporpec-
CHBHOTO DAa3BUTHA 0e3 NPUHUMIMAILHON NEepecTPOHKH HuX BGHOJOrmYe-
CKOM opramusaunuu. IIpuMepoM MAMOAZANTAIIMH MOMKET CJYKHUTh OIMCAH-
Hoe Yapnsom JlapBuHOM pasnooGpasue BHIOB BBIODKOBBIX nrtur (puc. 65).
PasHble BHABI BBIODKOB, MM CXOXHBIM YPOBeHb OpraHM3alluM, CMOTIJIH,
OAHAKO, NpHOOpEecTH CBOMCTBA, MO3BOJMBINME MM 3aHATH COBEpPIIEHHO
pasHepie MecTa B mnpupozge. OJHM BHABI BLIOPDKOB OCBOMJIM IUTAHME
NIOAaMHU pacTeHWi, APyrue — CeMeHaMH, TDPEeTbH CTAaJN HacCeKoMo#AA-
HBIMH.

O6masn neremepauusa. B page 35BOMIONHOHHBIX CUTyaunui, Korga
OKpysKalolmas cpeja A0BOJNIBHO cTabuibHa, HabaiofaeTcs sSBJIEHUE obwetl
dezenepayuu, T. e. Pe3KOro YOpOILUeHUA OPraHM3aluH, CBA3AHHOTO C MC-
HE3HOBEHMEM IEJEIX CHCTeM OpraHoB M ¢Gymxkumii. Ouens uyacTo obmas
Aerenepanusa Habaofaercs NpU nepexoge BHAOB K napasuTudeckomy ob-
pasy cymecTBoBaHHA. Y KpaGoB u3BecTeH mapasur — CaKKyJINHA, HMe-
fomasa BUJ MeIIKa, HAGUTOr0 MOJOBHIMM IDPOAYKTAMH, M obnagapomas
KaK Obl KOpHeBOI cHCTeMOM, NMPOHM3LIBAIOIEH TENO XO3HHMHA. IBOJIIOLUA
9TOro opraHuMaMa Takosa. PomomavaneHas GopMa NpHHAZTEKANA K yco-
HOTHM paKaM M IPHKPEIIAIachk He K INOABOAHBIM KAMHAM, KAk O60Jb-
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IIMHCTBO POJCTBEHHBIX BHJAOB, & K Kpabam M I0-
CTEIIEHHO Iepeluia K I[apasuTHYeCcKoMy crocoly
CYIIECTBOBAHUSA, YTPATHB BO B3POCJOM COCTOAHHUH
mouTu Bce opraHbel (puc. 66).

Hecmorpss Ha To uTo ofmas HereHepamus IpH-
BOAUT K B3HAYHUTEJBLHOMY VIPOIIEHWIO OpraHMaa-
MM, BHABLI, MAYIIHE II0 3TOMY HYyTH, MOIYT yBe-
JMYMUBATE CBOK YMCJIEHHOCTH U apeaj, T. €. IBHU-
raTecs MmO IyTH OMOJIOrMYECKOro Iporpecca.

CooTHomienMe HanpasJenuil ssosrouuu. [lyrn
ABOJIIOIMKA OpraHUYecKoro Mmupa Jubo coderawTcHA
ADYT ¢ ADYroM, Jub0 cMeHsoT ApPYr apyra. Ilpm- Puc. 66. Caxxyruna —
yeM apoMOp(O3bl TPOMCXOAAT 3HAYUTENBHO perKe “Op“em““m’lgl o
UAMOAJANITALIAN, HO MMeHHO apoMop(doasl ompese- (jna_pazz;;;ﬁiﬂaa. npa-
JAIOT HOBBIE 3TANBI B PASBUTHM OPraHMYECKOTO MU  ypenemnas K el
pa. BosHukHyB mnyreMm apomMop(o3a, HOBBIE, BBIC- cropome kpaba; 2 —
II¥e M0 OpraHus3anyu Tpynnbl OpPraHUM3MOB 38HH- ee KOpPHeEBHIHBIE OT-
MalT ApYryio cpeny oburanud. Jlajee 5BOJIIOIMA DPOCTKM BHYTPH Teja
uIeT Mo MyTH WAMOAJANTALMN, MHOI/lAa M JereHe- Kpaba
panuu, KoTopblie ofecrnedyuBalT OpraHu3MaM 06XKH-

BaHWe HOBOM JJii HUX cpeasl oburanmus (puc. 67).

Wrak, mepeumcaum obuime 4YepThl dBOJIOINMOHHOro mpomecca. Ilpexnae
BCEro 5TO BO3HUKHOBEHHME MPHCIOCODOJIEeHHOCTH OpPraHUu3MOB, T. €. MX CO-
OTBETCTBHE VCJOBMAM OOHTAHMA M CIOCODHOCTH MEHATHCA IO Mepe H3-
MeHeHHs 3THX ycJoBuii, EcrecTBeHHBIH OTOOpP HAacJeACTBeHHBIX H3MeHe-
HUif B NMPHUPOAHBIX MONYJANMAX — BaKHeHIIas NPUYMHA IpHCIOCcobieH-
HOCTH.

JIlpyroii BaskHeiIIe# XapaKTePMCTHMKOH SBOJIOIMOHHOIO IMpolecca fB-
ngercsa BHAooGpaszoBaHMEe, T. €. NOCTOAHHOEe BO3HMKHOBEHME HOBBIX BH-
noB. 3a BpeMs 2BOJIONMH Ha 3eMJjie CYIIeCTBOBAJM [JECATKH, & BO3MOXMK-
HO, ¥ COTHM MHJJIMOHOB BHJOB JKMBBIX OpPraHM3MOB.

M nakoHell, TpeThe HEOThEMJIeMOEe CBOMCTBO 3BOJIIOIMOHHOIO MHpoIec-
ca — IIOCTOAHHOE YCJOYKHEHWEe XHU3HHM OT NIPUMHTHBHBIX AOKJETOYHBIX
¢opM BHIOTH A0 YeEJOBEKA.

Puec. 67. Cxema cooTHOIlIE-
HuUl Mexxay apomopdoaoMm,
MAMOAJANTALIMEN M JereHe-
panueit
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® 1. O6bAcHNTE TEPMUMHEBI: O6UONOZUYECKULl npozpece, Ouonozuueckull pe-
epece, apomopghos, uduoadanmayus.

® 2, MoXXHO /M CYHTATH TOMKAECTBEHHBIMH IIOHATHSA «Buosornyeckuit
perpecc» u «Jerenepauusas? Orser obGocmyiire.

® 3. B ueM 3aKJIOYAETCH IBOTIONMOHHOE 3HAUEHME apomopdosa ¥ uaAMO-
ajanranuu?

I'nasa XII. BOBHUKHOBEHUE jKU3HHU
HA 3EMJIE

§ 53. Paseumue npedcmasnenuii o 603nuKHOGeHUL
HCUSHU

Teopusi BO3HMKHOBeHMA KM3HM HaA 3emue. C ray0oOKO# ApeBHOCTH H
A0 HAIIero BpeMeHM ObLIO BBICKA3aHO GECCUETHOE KOJMYECTBO THIOTE3 O
IPOMCXOXKAGHUM JKH3HM Ha 3emue. Bce mx MHOrooGpasme cBommTes K
ABYM B3aMMOMCKJIIOUAIOIINM TOYKAM 3DPEHMUI.

Cropounuku Teopum Ouozeresa (OT rped. «6HOC» — IKUIHBL U «reHe-
3HC» — TPOMCXOXM/IEHHE) 1O0JIArand, 4YTO BCE KUBOE IPOMCXOAUT TOJBKO
OT KMBOro. MX NPOTHBHMKM 3AIIMINAIN TEOPUIO abuozene3a (¢a» — JIar.,
OTPHIATEJbHAS NPUCTABKA); OHM CUHMTANN BO3MOKHBIM IPOMCXOIKIEHHE
JKHBOTO OT HEMKHBOTO,

Muorue yuyensie CpeiHeBeKOBbA ONYCKAIM BO3MOMKHOCTE caMo3apoiK-
Aenus xku3HU. Ilo MX MHeHHIO, PHIOBI MOIJIM 3apOMKAATHECH N3 nna, 4ep-
BH W3 IIOYBBI, MBIIIA M3 IPA3H, MYXH M3 MAca ¥ T. 1.

ITpotnB Teopum camosaposaenus B XVII B. BBICTYIIHJI (DIIOpeHTHii-
ckuil Bpay ®paHuecko Pexm. ITosio:kuB Msico B 3aKpPBITHIA ropuiok, Pe-
AH TIOKAa3aJ, YTO B THHJIOM MfACe JMYMHKH MSCHOM MyXH He CAMO3apoiK-
matorcs. CTOPOHHUKH TEOPHM CAMO3aPOMKACHNA He CAABAIHUCH, OHM YTBEpHK-
Aajii, 4YTO CaMO3apoK[AeHue JHYMHOK He MPOM30LLIO 10 TOH JIHMIb
OpUYMHE, YTO B 3aKPBITHIH rOPmIOK He mocryman Bosayx. Toraa Pemu
IIOMECTHJI KYCOUKHM M#ACa B HECKONBKO TIIYyGOKMX cocyaoB. YacTs M3 HUX
OH OCTaBHJI OTKDBITBIMHM, & YacTh NPUKPBLT Kuceeit. Yepes HekoTopoe
BpeMs B OTKPBITBIX COCYyZaX MACO KHUIIEJO JUYMHKAMH MYX, TOrZa Kak
B COCyaax, HOPHUKPBITBIX KHCeel, B IHHJIOM MACe HUKAKHUX JIMUYUHOK He
ObLI0.

B XVIII B. Teopuio caM03apoKACHHS >KU3HU MPOAOJIMKAT BAIUIIATH
HeMeIKHi wmaremMarmk ® ¢uiaocod Jeitbuun. O u ero CTOPOHHHKH
YTBEPAKJAJIH, HUTO B JKHBBIX OPraHM3Max CYUIECTBYeT o0cobaf «IKHU3HeH-
Hag cuaa». ITo MHeHMIO BHTANMCTOB (OT JaT. «BUTA» — JKHU3Hb), «¥KHU3-
HEHHAasA CHJIa» OPUCYTCTBYeT BCIOAY. JloCTATOYHO JMINL BAOXHYTH ee, M
HEXHBOE CTAHET MKUBBIM.

Mukpockon OTKpBLI JioaaM MukpomMup. HabmomeHus NOKA3KLIBAJIH,
4TO B IJIOTHO BaKPHITOH KoJI0e ¢ MACHBIM OYJIbOHOM WM CeHHBIM Ha-
CTOEM HYepe3 HEeKOTOpoe BpeMs OOHAPYXMBAIOTCA MHUKDPOOpPraHmambi. Ho
CTOMJIO NMPOKUNATUTE MACHONH OYJIBLOH B Te4YeHHE 4Yaca M 3AlAHTH rop-
JIBIIIKO, KaK B 3aladHHOW Koa0e HUYEro He BO3HMKANO. BUTANMCTHI BbI-
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JIVH ITACTEP (1822—1895) — ¢paHnyscKHil MHK-
pobuosor u XuMuK. OCHOBONOJIOMKHUK MHUKpoGHOJIO-
ruu. OTKpell aHaspoOHBle OakTtepuu. I[lokasan sHep-
reTudeckoe 3HaveHwe OpoxxeHus. Hccnemosan mpobite-
MY BO3MOMHOCTH 3apoxaenus xusHu. IIpemmoxun
NPUBUBKH NpoTUB OemeHcTBa, cuOMpCKO A3BBI, & TAK-
ske macrepusanuio (Harpesanme go 70 °C) kak cmocob
VHUYTOMEeHUA KUBbIX OaxkTepuit (HO He MX cmop) AnSA
COXPAHEHUHA IPOAYKTOB.

ABUHYJHM IPEANOJOKeHHe, 4YTO IJHTEJBHOe KHIIgYeHWe yOMBaeT «KH3-
HEHHYI0 CHIY», KOTOpas He MOXeT NPOHHKHYThL B 3amasgHHYIO K0J0y.

Cropsl Meay CTOPOHHMKaMu abmorenesa u OmoreHesa IpOOJIKATHACH
m B XIX B. Jlaxe Jlamapxk B 1809 r. mmcan o BO3MOKHOCTHM caMo3a-
pPOMKAEHNA I'PUOKOB.

Jdxcnepument Ilacrepa. C nmosBnenuem kuuru llapBuna «IIponcxosk-
JeHHe BHIOB» BHOBb BCTAJ BONIPOC O TOM, KaK JKe BCe-TaKM BO3HHUKJA
u3Hp Ha 3emue. Ppanuysckas Axajgemus Hayk B 1859 r. nHasmaumia
CIIeIMAJBHYIO PEeMHIO 38 IOILITKY OCBETHTH IIO-HOBOMY BOIPOC O CAMO-
IIPOM3BOJILHOM 3apoKAeHuu. Ty npemMuio B 1862 r. moayuymn 3HaMeHM-
ThIi (ppaHnysckuit yuensiit Jlym Ilacrep.

JI. IlacTep mpoBes B3JKCIEPHMEHT, CONEPHUYABIIWI II0 IIPOCTOTE CO
3HAMEHNTBIM onbiToM Peau. OH KMOATHJ B KoJibe pasMyHble NMUTATENhb-
Hble Ccpe/ibl, B KOTOPbIX MOIJIM Pa3BMBAThCA MHUKpoopraHmamsel. Ilpu amaum-
TEJBHOM KHIAYEHUH B KoJbe morubany He TOJBKO MHKPOOPraHM3MBI, HO
n ux coopbl. IlomHA 00 yTBepXIeHMH BUTAJHUCTOB, 4YTO MHDHYecKas
«KU3HEHHAS CHJIA» HE MOXKeT IPOHMKHYTH B 3anasHHyio kondy, Ilacrep
npucoeiuHUN K Heil S-o0pasHyio TpyOKYy co CcBOOOZHBIM KOHIIOM
(puc. 68). Cropsl MHKDOOPraAaHM3MOB OCeAANU Ha IOBEPXHOCTH TOHKOM
H30THYTOH TPYOKM M He MOIJIM NIPOHMKHYTH B HUTATEJIbHYIO cpeay. Xo-
POIIO HPOKHMIIAYEHHAsA NHUTATeJbHAA Cpela OCTaBajach CTEPUJIBHOM, B HeH

Puc, 68. Cxema onwita JI. Ila-
crepa B Koabax ¢ S-obpasHbiM
ropJIoM.

A — B xomnbe c S-o6pasHBIM
ropJioM IuTaTeJbHaA cpeia Io-
cJle KHIOAYeHMA O0JIr0 ocraer-
cA crepuiabHOM; B — ecnu yaa-
auTeE S-ofpasHoe ropao, TO B
cpese OBICTPO pPA3BUBAIOTCHA
MHKPOOPraHU3MbI
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He Ha0II0JaoCh CaMO3apOMKAEHHS MHKDPOOPra-
HHM3MOB, XOTA MOCTYI BO3AyXa (a C HAM W TIpe-
CIIOBYTOM «}KHM3HEHHOWU CHJBI») Obl obecmeueH.
ITacTep cBOMMHM OmBITAMYU JOKA38J HEBO3MOIK-
HOCTb CAMOIIPOM3BOJILHOI'O 3apPOMKIACHUA KHU3HU.
IIpeacTaBneHUAM O «KU3HEHHON CHIe» — BH-
Taau3My Obl1 HaHECeH COKPYIIMTENbHBIH yaap.
AOHOreHHBIH CHHTE3 OPraHHYEeCKHMX BeIecTs.
OxcnepumenT IlacTepa NpoAeMOHCTPHPOBAJ He-
BO3MOYKHOCTE CAMOIPOM3BOJIBHOTO 3apOKJAeHHUA
JKH3HUM B HacTosfllee BpeMmA. Bonpoc o BO3HHMK-
HOBEHMHM JKM3HM Ha Halleil IaHeTe [0JToe Bpe-
Puc. 69. Cxema mpubopa Mg eme ocTABAJICH OTKDBITHIM.
C. Munrepa, B kKoTopoMm B 1924 r. usBecrHsiii 6moxumuk A. U. Ona-
f{““e“”p“a“” AMHHO™  pyp BRICKa3aJ NpPEAIONOMEeHHe, YTO MPH MOII-
ST HBIX 2JIeKTPHYECKHMX Daspsigax B 3eMHOH aTMO-
chepe, Koropada 4—4,5 miapa neT Hazal COCTO-
Ala W3 aMMHaKa, MeTaHa, YIJEeKHUCJIOro rasa H I[1apOB BOABLI, MODJIH
BO3HUKHYTH NpOCTeHIINEe OpraHWvYecKHe COeAMHEeHUs, HeoOXOoAUMBbIe Iif
BOBHMKHOBeHMA »Ku3HM. IIpeackasanme akanemnka Onapusa HOATBepIM-
aock. B 1955 r. amepukanckmit mcciegosatens C. Musnep, mpomyckas
QJIEKTPUYECKHEe paspsAnbl Hanpskennem o 60000 B uepes cmecs CH,,
NH;, H, u napos H,0 nox naBjeHMeM B HECKOJBLKO MacKajeil mpu TeM-
neparype 80 °C, mosy4mi mpocreifilue KUPHBIE KUCIOTHI, MOYEBHHY, VK-
CYCHYI0O M MYPaBbHHYIO KHMCJOTHI U HECKOJIBKO AMMHOKHCJIOT, B TOM YHC-
Jjie rauouH U anaHuH (puc. 69). Kak Mbl yixe 3HaeM, aMHHOKHCIOTHI —
9TO Te <«KUPIHYMKHM», U3 KOTOPBIX IOCTPOEHBI MOJEKYJbl Oenkom. Ilo-
9TOMY OKCIEePHMEHTaJIbHOe [I0Ka3aTelbCTBO BO3MOXKHOCTH o0OpasoBaHus
AMMHOKHCJIOT M3 HEOPraHMYeCKHX COeAWHEHWHM — 4Ypes3BLIYAWHO BajkKHOE
YKazaHWe Ha TO, 4YTO INePBBIM INArOM Ha NYTH BOSHUKHOBEHHUS XH3HH
Ha Bemue Obl1 abuoreHHbIH (HEOGHMONIOrHYECKUI) CHHTE3 OPraHUYECKUX Be-
mecTB (cM. nepegHHI dopaai).

® 1. HasoBuTe u3BeCTHhle BAM TI'MIIOTe3bl O BOSHMKHOBEHHHM 3KH3HHM Ha
3emsre. PackpoiiTe UX CYIHOCTE.

® 2. B uem 3aKJI09aeTCA CYIIHOCTE THIOTe3bl aGHONeHHOr0 CHHTE3Aa op-
raHM4YecKUX BelecTs?

§ 54. Cospemennvie 6321206 Ha 603HUKHOGEHUE
HCUSHU

I'nnoresa A. M. Onmapuna. HaubGosee cymiecTBeHHas 4epTa IHIOTE3bI
A. H. OnapuHa — MOCTeIeHHOE YCJIOMHEHHe XUMHUECKOMN CTPYKTYPBI H
MOP(OJIOrHYeCKOro 00JMKA NPeAIIeCTBEHHNKOB JKM3HU (MpoGHOHTOB) Ha
IyTH K JXMBBIM OpraHU3MaM.

Boabumioe xosmyecTBO AAHHBIX TMOBOPHT O TOM, YTO CPeAOH BOZHMKHO-
BEHHSA JKH3HHM MO ObITh npubperkHble paioOHBI MOpel M OKeaHOB. 37eCh,
Ha CTBIKe MOpPHA, CYIIM M BO3AYyXa, CO3JaBaJHUCh OJATONPUATHBIE YCIOBHUA
Ans o6pasoBaHUs CIOMKHBIX OPraHHYECKMX coeauHeHuit. Hanpumep, pac-
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TBOPBEl HEKOTOPBIX OPraHWYECKHUX BeIllecTB (caxapoB, CIOHUPTOB) obiajgaior
60JIBIION YCTOWYMBOCTBIO U MOTYT CYIIECTBOBATH HEOIDAHHUUYEHHO JOJroe
BpeMsi. B KOHUEHTPUPOBAHHBIX pacTBOpax 0eNKOB, HYKJEMHOBBEIX KHCJIOT
MoryT o0pasoBLIBATBCA CIYCTKM, IOJO0OHBIE CIyCTKaM :KeJaTHHAa B BOA-
HBEIX pacTBopax. Takue CryCTKM HAasBIBAIOT KOGUEPBAMHbIMU KANLAMU
unm xoayepsamanmu (puc. 70). Koauepsars! criocobHbl agcopbupoBaTs pas-
JIUYHBIE BemecTBa. Ma pacTBopa B HMX IIOCTYIAIOT XMMHYECKHE COeIH-
HEeHUs, KOTOphle mpeobpasyioTcs B peayJsbTaTe peaKkIWi, NPOMCXOAAIINX
B KOAQUEPBATHBIX KAIIAX, M BBIAEJAIOTCA B OKDPY)KAOIIYIO Cpeay.

Koamepsarsl — 3T0 erne He )XuBble cymiecTBa. OHM NIPOABJIAIOT JUIIb
BHENIHEe CXOACTBO C TAKMMH IIPDU3HAKAMU >XUBBIX OPraHU3MOB, KaK POCT
1 o0MeH BellecTB ¢ OKpyskaiwlueil cpenoit. IToaTomMy BO3HMKHOBEHME KO-
allepBATOB PACCMATPHBAIOT KAaK CTAJHIO DASBUTHUA IPEIKU3HU.

KoauepBaTsl mpeTepresyd O4YeHb AJIHTENbHBIX 0TOOD HA YCTOHYHBOCTH
CTPYKTYPbI. YCTOMYMBOCTL Oblia JOCTHUIHYTa BCJeACTBHe co3faHuA dep-
MEHTOB, KOHTDOJHMPYIOIIUX CHHTe3 TeX HJIN HHBIX coeamHeHuit. Hamnbo-
Jiee BaXKHBIM 3TANOM B IPOMCXOXKIEHUH JKH3HH OBbIJI0 BOBHMKHOBEHHE Me-
XaHH3Ma BOCIpoM3BeleHnA cebe mogo0HBIX M HAC/JeJ0OBAHMA CBOMCTB mpe-
OBIAYIIUX TOKOJeHHi. DTO CTAJ0 BOSMOMKHBIM Oiarozapsa oOpazoBaHHIO
CJIOKHBIX KOMIUIEKCOB HYKJIEMHOBBIX Kuciaor u GenkoB. HyxneuHoBbIe
KHCJIOTEI, CIHOCOOHBIE K CAMOBOCIPOM3BEAEHHIO, CTAJH KOHTPOJHPOBATH
cuHTe3 Ge/NKOB, ONpeAessAs B HHX IOPAAOK aMUHOKHMCIOT. A Genku-tgep-
MEHTBHI OCYILECTBJSAJIM MPOLECC CO3JaHHA HOBBIX KONHHA HYKJEHHOBBIX
kucaor. Tak BOZHHMKJO IJIaBHOE CBOMCTBO, XapakKTepHOe [JIA JKU3HH, —
cnoco6Hocmb K 8ocnpou3gederuio nodobHbLXx cebe MOJLeKYl.

JKuBple cymecTBa npeacTaBasioT coboil TAK Ha3bIBaeMble OMKpPbLMbLE
cucmemvt, T. €. CUCMeMbl, 8 KOmMOpble IHepzus nocmynaem us3eHe. Bea

BoaHbie cnown Monexynsi BoagHas cpepa koauepBaTHOW
benka Kannu

Monekynel Genka ConuwxeHue monexkyn O6pa3osaHue
B pacrtBope H6enka ¢ norepei BOAbI KOoauepeaTHON Kannum

Puc. 70. ObpasopaHue KOAUEPBATHONH KamaHu
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DOCTYIUJIEHUS SHEPruM KU3HB CYIIeCTBOBATH He MoOxKeT. Kak Bl 3HAaere,
mo cmnocobam norpebnenusi sHeprum (cm. ru. III) opramuamer gensitesa Ha
ABe GosbLIMe IPYNILI: ABTOTPO(MHBIE W reTepoTpodHbe. ABTOTPOMDHbIE Op-
PAHM3MBI IPAMO HCIOJB3YIOT COJIHEYHYIO dHEPruio B Ipouecce (POTOCHH-
Te3a (3eJleHble DACTEHHs), reTepoTpodHbIE HCIONB3YIOT SHEPrui0, KOTO-
pas BBIfeJIAETCA IIPHA paclajge OpPraHuYecKUX BeIlecTs.

OueBunHO, mepBBle OpPraHM3Mel ObLIM rerepoTpodamu, HOJIYUaI[IMHA
9HEPruio nyremM OECKHCJIOPOJHOTO PACIIEIJIEHUS OPraHWYeCKUX COeqUHe-
auii. Ha sape xusem B armocdepe 3emanm He GBLIO CBOGOAHOIO KHCJIO-
posa. BosHMKHOBeHHMEe arTMoc(epbl COBPEMEHHOTO XHUMHUECKOI'0 COCTABA
TeCHeHINMM 00pasoM CBABAHO C PAa3BUTHEM KM3HM. IloABIeHHe OpraHms-
MOB, CIIOCOOHBIX K (DOTOCHMHTE3Yy, NPMBEJIO K BBIAEJEHUIO B aTMochepy H
BOAY KHCIOpPOAa. B ero mpHCyTCTBHM CTAJO BO3MOMKHBEIM KHCJIODOXHOE
pacuieryieHHe OPraHMYeCKUX BeIIecTB, IPHU KOTOPOM MOJYy4aeTCH BO MHO-
ro pas Oojibine sHepruM, 4YeM NPH OECKHCIOPOAHOM,

C MoMeHTa CBOEro BOBHMKHOBEHWS JKH3Hb 00pasyeT eAMHYI0 OHOJIO-
rHYeckyoo cucremy — OGuochepy (cm. rumaBy XVI). Jlpyrumu ciaoBamw,
JKM3Hb BOBHHUKJIA HE B BHUJIe OTHEJbHBIX M30JMPOBAHHBIX OPraHU3MOB, a
cpasy B (hopme coobiecTs. lns aposonuu 6uocdepsl Kak eIHHOTO IEJOr0
XapakTepHO MOCTOAHHOE YCJIOXKHEHHUe, T. €. BO3ZHMKHOBEHHMEe Bce 6Oojiee u
foJiee CHOMHBIX CTPYKTYP.

Boamo:kHO M BO3HMKHOBEHHME :KM3HM Ha 3emae ceituac? WM3a Toro,
4TO MBI 3HAEM O NPOMCXOMKIEHHMH KM3HM HA 3eMJIHM, fCHO, UTO IpOIece
BO3HUKHOBEHHA JKHBBIX OPraHU3MOB M3 IPOCTHIX OPraHHMYeCKHX COeIH-
HeHu# Obl1 KpaiiHe AauTenbHbIM. YT0o0bI Ha Bemie 3apOAMIACH YKUZHB,
HOHAZOOWJICSH JJIMBIIMHCA MHOTO MMJIIMOHOB JIET SBOJIONMOHHBIA MpO-
necc, B TeYeHHEe KOTOPOIrO CJIOMHbIe MOJEKYJIAPHBIE CTPYKTYDBI, NpexK-
/e BCEero HYKJIEMHOBbIe KHUCIOTHI M OeJKH, npoumiu orbop HA yeToiun-
BOCTh, Ha CHOCOGHOCTE K BOCHPOM3BEJeHHIO cebe IMOZOOHBIX.

Ecin ceiiuac ma 3emue rme-Hubyjs B pailoHaX HMHTEHCHMBHON ByJIKa-
HUYECKOH JeATeNbHOCTH M MOTYT BOSHHKHYTH JOCTATOYHO CJOMKHBIE Op-
raHu4yecKHe COeAMHEHMs, TO BEPOATHOCTh CKOJbKO-HUOYIL TTPOAOIKUATENb-
HOTO CYIIeCTBOBAHHA 3THX COeAMHeHHi Hu4ToKHA. OHM HeMegleHHO Oy-
AYT OKMCJIEHBI HJIM HCIIOJb30BAHBI IeTepOTPO(GHEIMH OpPraHU3MAMH. DTO
npekpacHo noHuman eme Y. Hapsun., B 1871 r. om numcan: «Ho ecau
Obl ceifuac... B KaKOM-Iu00 TeIIOM BOAOeMe, COAepIKAIleM BCe Heo6Xo-
AUMBIEe COJTM aMMOHHUA M (hocopa U NOCTYIHOM BO3JEHCTBHIO CBeTa, Tell-
Ja, 3NeKTpU4YecTBa M T. II., XUMHYecKH oOpasoBaicsa 0Gesok, crmocoBHBIH
K JaJbHedIIMM, Bce 0oJjiee CJIOKHBIM IIPEBPAILEHHAM, TO 9TO BEIIECTBO
HeMeJJIeHHO OblIo Obl paspylIeHO HJM IOIJIOIEHO, YTO GBLIO HEBO3MOIK-
HO B NIEPHOJ| [I0 BO3HUKHOBEHHUSA KUBBIX CYIIECTB».

Kunsup BosHmkaa Ha 3emue abuoreHHsIM myteM. B Hacrosmee Bpe-
M# JKMBOE IPOMCXOJAUT TOJBKO OT KHBOro (6MOreHHOE IPOMCXOKJEHWue).
Bo3M0KHOCTH NOBTOPHOTO BO3HMKHOBEHMS KM3HU Ha 3eMje HCKIIOueHa.

P 1. HasoBuTe OCHOBHbIE 3TANLI, M3 KOTOPLIX MOT GBI CHATATBCA [PO-
necc BOZHMKHOBEHMA JKM3HM Ha 3eMie.

b 2. Kak, Ha Bam B3rJaj, NOBJIMANO HA AATBHEHIIVIO SBOIIOLUIO MCTOMIe-
HHE 3alacoB MHUTATeJbHBIX BEIIeCTB B BOJAAX [epBHYHOTO OKeaHa?
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. PackpoiiTe sBomionuoHHOE 3HaYeHue (hOTOCHHTE3a.

. Kak BBl aymaere, moueMy 4YeJ0BeK NLITAETCA OTBETHTh HA BOIPOC
0 BOZHMKHOBEHHMH >KH3HH Ha 3emie?

. IToueMy NMOBTOpHOE BOZHUKHOBEHHE JKU3HH Ha 3eMJie HeBO3MOKHO?

. laiiTe onpejesieHNe TMOHATHA «¥KHU3Hb»,

vy
[=- A0 W= oo

I'nasa XIII. PABBUTHE KHU3HH HA 3EMJIE

Heropuio KUBBEIX OPraHU3MOB Ha 3eMJle M3Yy4alT 10 COXPAHHUBIINM-
CcA B OCAJIOUHBLIX T'OPHBIX IIOPOJAaX OCTATKAM, OTIEYaTKaAM M JPYTIUM cle-
JaM HX JKU3HeAeATeJbHOCTH. ODTHM 3aHHUMAaeTCsa HAyKa NAJAeOHMOL0ZUSA.
Ilna ypoGeTBa M3YYeHHs W ONMCAHUS BCA MCTOPHUA 3eMJH pasfieleHa Ha
OTpPe3KH BpPEeMEeHH, HUMEIOIde pPa3JH4YHYI JJIHTEeJbHOCTh M OTJAAYAKIIne-
¢ Jpyr OT Apyra KJIMMaTOM, HWHTEHCHBHOCTBIO I'€OJIOTMYECKHX Mporec-
COB, NOABJEHHEM OJHMX H HCYE3HOBEHHEM JpPYyrux TpPyOI Oprasuns-
MOB M T. J. B reosormdeckoil JeTOINHMCH 3TH OTPE3KHM BpPEMeHH COOTBET-
CTBYIOT Pa3HBIM CJIOAM OCAJOYHBIX IOPOJ € BKJIYEHHBIMHM B HHX HCKO-
maeMeiMu octaTkamMu. Yem ruy0i;xe pacioJiolKeH CJIOH OCAZOYHBIX ITOPOX
(ectm, KOHEYHO, CJIOM He IePeBepPHYTHl B peayJjbTaTe TEeKTOHHYECKO# Je-
ATeJIBLHOCTH), TeM [peBHee HaXoAsmumecs TaM ucKomaeMmble. Taxoe orpe-
JleJIeHHe BO3PACTa HAXOJOK SABJIAETCA omHocumenvrblm. Kpome Toro, Hyx-
HO TIOMHHTBH, YTO 3apOKAeHHEe TOM WJM APYyroil rpynibl OPraHW3MOB IIPO-
HCXOAMT paHbllle, UeM OHA MOABJISAETCS B IeoJIOrm4eckoit seronucu. I'pynna
JIOJI3KHA CTaTh AOCTATOYHO MHOTOYHMCJIEHHOHM, YTOOBI 4Yepe3 COTHM MHJLIM-
OHOB JIET MbI MOTJIHM OOHADYXHTb ee IIpeJCTaBUTe/Ned NPH PaCKOIKax.

HasBaHus 2TUX OTPE3KOB BPEMEHM TIpedyecKoro mpomcxoskaeHus. Ca-
Mble KpYIHBIE TAKMe [OAPAa3feJieHus — J0Hbl, UX JABA — KPUNMO30i
(ckphiTa#d KU3HB) U (paHepo3oll (ABHAA JKM3HB). DOHBI JEJATCA HA 3DbI
(puc. 71). B kpunrosoe aBe apbl — apxell (ApeBHeNImIH#) M npomepo3oiu
(nepBuuHas xu3Hb). PaHepos3oi BKIOUaeT B ceba TPH 3pbl — NALE030l
(IpeBHAA JKU3HB), Me3030il (CPeJHAA JKMU3HB) M KAQUHO30U (HOBaf >KM3HB).
B cBoo ouepeib, 3phl pasfesieHbl HA 7nepuodbl, Nepuojbl HWHOTAA AEJIAT
Ha Oojiee MeJKue dacTH. A TOoro 4ToObl BBIACHUTH, KaKHe peaJibHbIe
IPOMEKYTKH BPEMEHH COOTBETCTBYIOT 2paM M IIepuojaM, OIpelesioT
COJEp:KaHMe M30TONOB pPAZJIUYHBIX XMMHYECKHX JJIEMEHTOB B TOPHBIX
mopojax M ocrarkax opraHuamoB. IlocKoJbKY CKOpOCTB pacnajna H30TO-
[I0OB CTPOr0 MOCTOAHHAS M XOPOIIO M3BeCTHAfA BeJIMYWHA, MOYKHO OIpe-
JIeTUTh ab6conlomublii BO3pAacT HaWJeHHBIX MCKONAaeMbIX. UeM jaJblne OT
HAC OTCTOMT TOT MJM ADPYrodl NepHoj BpPeMeHH, TeM C MeHblleil TOYHO-
CTBIO OIpeJiesIA€TCA €ro BO3PACT.

§ 55. Paszéeumue xu3nu 6 xpunmosoe

Ilo MHeHMIO YuYeHBIX, mIjaHera 3emias (opmuposanach 4,5—7 mapa
aer Haszaza. Oxkono 4 mupj Jer Hasaj cTaja OCTHIBATH M 3aTBepielia 3eM-
Hasg Kopa, Ha 3emJile BOBHHKJHU YCJIOBHA, IO3BOJHUBIIME Da3BUBATHCA MHH-
BBIM OpraHuaMamM. OTH IepBble OPraHU3MBbl OBLIM OJNHOKJIETOUYHBIMH, HE
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HMEeJH TBepAbIX 000JI0O4eK, MOITOMY OOHADYIKHTE CJIeXBl HX JKUBHene-
TEILHOCTH O4YeHb TPYAHO. HeyamBuTenbHO, UTO yuYeHBle AOJATOe BpeMs
CYMTANIH, YTO 3eMJs 3HAUMTEJIBLHYI0 YacTh BDEMEHH CBOEro CyIIlecTBOBA-
HuA Oblta GesskmsHeHHON nycreireit. Xora Ha KPHIITO30H NpPHUXOJUTCH
OKO0JIO 1',/,3 Bcell mcropum 3eMiM, MHTEHCHBHOE M3YYeHMEe 3TOr0 H0HA HA-
daiock TONBKO B cepeauHe XX B. IIpuMeHeHHWe COBpPeMEHHBIX METONOB
UCCJIEN0BaHNA, TAKUX, KAK OJEKTPOHHAA MUKDOCKONHMA, KOMIBIOTEPHAS
TOMOrpadusi, METOJOB MOJIEKYJIAPHONW GHOJOTMM MO3BOJIMIO YCTAHOBUTD,
4TO JKM3HbL HA 3eMJe HAMHOTO JpeBHee, UeM IIPeACTABJSIOCH paHee,
B Bacrosinee BpeMsa HayKe HEM3BECTHEI TAKHE ocaJ04YHbIe IIOPOJLI, B KO-
TOPBIX OBl He GBLIO CJIENOB KUIHENEATENBHOCTH. B CAMBIX IPEeBHUX WM3-
BECTHBIX HA 3eMJjie OCal0YHBIX MOPOAAX, BO3PACT KoTopeix 3,8 mapp Jer,
o6Hapy>XeHbI BellecTBa, BXOAMBIIHME, I0O-BUAMMOMY, B COCT&B JKMBBIX Op-
raHu3MOB.

Apxeii. Apxeit — camas apeBHss spa, Hauajcs Gosee 3,6 mupn ger
Hasajn ¥ IOpPOAOIKAJICA OKOJNO 1 mupa sner. B aro Bpemsa Ha Bemue 6bi-
JIH ye JNOBOJIBHO MHOTOYHC/IEHHbl HUAHOGAKTEDHH, OKAMEHEBINHe Ipo-
AYKThI JXM3HENEATENbHOCTH KOTODPBIX — CMPOMAMOAUMb. — HAWAEHBLI B
SHAUMTE/ILHBIX KOJUYeCTBaX. ABCTPAIMHCKUMU M aMEPHKAHCKHMHU MCCIIe-
AoBaTeNAMU OBLIM HAWJEHB] M CAMH OKAMEHeBIITHe nuaHobaxktepun. Ta-
KuM o0pasoM, B apxee yke CYIeCTBOBaJa cBoeoOpa3Hada <«IPOKapHOTH-
dyeckad Ouocdepa». IlmanobakrepusaM OOGBIYHO ANA JKUBHEAeATEeTbHOCTH
HyxeH kuciaopoa. Kuciopona B armocepe eme He 6B110, OXHAKO UM,
HO"BHAMMOMY, XBATAJ0 KHMCIOPOJA, KOTODHIH BBIAGNANCA NPH XHMHYe-
CKUX peaKkIudAX, MPOTeKaBIIMX B 3eMHON kope. Ouesmano, 6uocdepa, co-
CTOAIAA M3 aHA9POOHLIX NPOKAPHOT, CYIIECTBOBAJA elmle paHbine. Baxk-
HeHIIUM coObITHEM apxes SABHJIOCh BO3ZHMKHOBEHHE tdorocurTesa. Ham
HEM3BECTHO, KAKWe MMEHHO OPraHW3Mbl ABHJUCH NEPBBIMH (OTOCHHTETH-
KamMu. CaMBIM DAaHHMM CBH/JETENBCTBOM CYIECTBOBAHMS ¢orocunTe3a AB-
JIAIOTCA COAEpIKAalIHe YIJIepoJ MHHEDPAaJbl ¢ TAKUM COOTHOLIEHHWEeM H30TO-
OB, KOTOPOE XapaKTepHO MMEHHO /JIA yIJepoja, NPOMIEAIIEro Yepes mpo-
necc (OTOCHHTe3a. ST MHHEpPaJbl MMEIOT BO3pacT Gojee 3 MJDPA JeT.
BosnukHOBeHMe (oTocuHTE3a MMeNO OTPOMHO€ 3Ha4YeHHEe JIf JajJbHel-
IIero pasBUTHUA KU3HM Ha 3emue. Buochepa moayumna Hemceskaembrit
MCTOYHHK JHEPraM, a B arMocdepe Haua]l HAKAILIMBATBCA KHCJIOPOA
(cm. pume. 71). Copep:xanme KuCIOpoAa B armocdepe elle JoJro ocrasa-
JI0CH HHM3KHM, OJHAKO IOABMJMCH MNPEANOCHUIKM OYypHOro pasBHTHSA
a3po6HBIX OPraHUEMOB B JajbHEHIIEM.

IIporeposoii. IIporeposoiickas spa — camas ATHHHAS B AcTopun 3em-
au. OHa mpojosKanack OKOMO 2 MJpZ Jer. IIpumepHO uwepes 600 maH
JIeT ToCJle Havyala NpPOTEepo30dA, OKOJIO 2 MJDPA JeT Hasal, CofepKaHme
KHCJIOPOZA AOCTHIJIO TaK Ha3biBaeMol «Touku Ilacrepa» — oxono 1%
OT €ro copep:xaHUA B arMochepe, COBpeMeHHOH HaM. YueHble CUHATAIOT,
UTO TaKasdA KOHUEHTPAIMA KHCJIO0poZa AOCTATOYHA JJIA TOro, yTobnl obec-
OeYUTh YCTONYMBYIO IKHUIHEAEATEILHOCTh OAHOKJIETOYHBIX aspobHBIX
OpraHmaMoB. MexneHHOe, HO IOCTOSHHOE YBeJIHYEHME coZiep:KaHUA KHC-
JIopozia B arMocdepe crocoGCTBOBAIO COBEPIIEHCTBOBAHUIO KJIETOTHOTO AbI-
XaHU#A, BOSHHKHOBEHHIO OKHCIHTENBHOro (ochopunnpoBanus, OKucIn-
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XMU4eckunin
3pa cocTas MITH.
armocdepbl  ner

PacugeTt MnekonuTanLmnx

—KH:”HOSOF 66 Pacugert penTtunuia
©3030M1
235 PacugeT amdubuii
Bbix0g Ha CyLUY XWUBOTHbIX
Maneo3own % i
[OpesHenwmne xopaoBbLIe
Benbiwka pasHoobpa3va
MHOIOKNETOYHbIX
KMBOTHbIX
MNpoTepo3oit BoaHukHoBEHUE
MHOMOKNeTO4YHOCTH

Bo3sHukHOBEHWE ByKapuoT

O6pa3soBaHue rno4s

BoaHukHOBEHWE
doTocuHTEe3a

Ok.3800 MNepeble cneapbl XU3HU

Mpoto-
nnaHeTHblA
atan 4500 O6pasosaHue
pa3suTma 3EMHOIA KOpPbl

3emnu

7000 dopmMmupoBaHMe NnaHeTh

Pue. 71. Wictopusi pasBHTHS JKM3HM Ha 3emyie W (OPMHUPOBAHHE COBDEMEHHOMN
aTMochepsl

TespHOE ochopunuposanune, Gyaydm sHaUUTENbHO Oosee a(hHEeKTHBHBIM
crnocofOM YTUIM3ALHMH SHEPrHH YIJIEeBOJOB, YeM AaHa3pOOHBIN TIJIMKOJIMUS,
B CBOIO OYepellb, BeJO K IPOLBETAHMIO adpoOHBIX opraHuamos. Haxom-
JIeHHe KHCaopoja B armocdepe mpuBeno K (OPMHUPOBAHHIO O30HOBOTO 9K-
pana B crparocdepe, UTO CAEJAJO MPHHIUIUAAILHO BO3MOKHON JKH3HB
Ha cylle, 3allUTUB ee OT CMEePTOHOCHOTO jKecTKoro yiabrpaduonera. IIpo-
KapuoThl — 0aKTepuy U OAHOKJIETOUYHBIE BOJOPOCIH — KMJIH, NO-BUAU-
MOMY, M HAa Cyllle, B IJIEHKAX BOABI MeM/JAy MHHEDPATbHBIMH YacTULIaM#U
B 30HAX YACTMYHOTO 3aTOMJeHHs BOJHU3M BOZOEMOB. Pe3ysJbTaToM MX 3KH3-
HeJleATeJBHOCTH CTaJo 00pasoBaHMe NOYBEI.
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Puc. 72. ®nopa u dayua moan-
HEero mpoTepo30d.

1 — MHOrokjJerouHas BOJO-
pociab; 2 — rybka; 3 — me-
aysa; 4 — TOJ3ALHiT KOJb-
YATBI 4YepBb; 5§ — cHAAUMIT
KOJBYATHIH YepBb; 6 — BOCh-
MHJIy4eBoif Kopasur; 7 — npu-
MHUTHBHEIE YIEHUCTOHOTHE He-
ACHOTO CHUCTEMaTHYeCKOro I10-
JIOKeHu s

He meHee Ba)kKHBIM cOOBITHEM GBLIO ¥ BOZHHKHOBEHUE aykapuor. Korga
OHO IMPOHM3OLLIO, HEM3BECTHO, TAK KAaK 3a(MKCHPOBATH €ro OYeHb TPYA-
HO. HMccrnefoBaHMs HA MOJEKYJIADHOM YDOBHE Aadl OCHOBAHHME HEKOTO-
PbIM yI€HbIM NPEANON0KHUT, YTO SYKAPHOTHI MOr'YT GBITH CTOJb JKe ApeB-
HUMH, K&K M OPOKapuoThl. B reosormueckoifl e JeTomucH NpPU3HAKH
ACATEJILHOCTH JYKAPDHOT MOABMJIMCH npumepHO 1,8—2 mupa ner Haszaz.
IlepBble 9yKapHOTHI OBLIH OJHOKJIETOYHBIMHU opranuamamu. Ilo-Buammo-
My, y*e y HUX CHODPMHMPOBAINCH TAKHe (YHAAMEHTANbHBIE NPU3HAKH
9YKapHoT, KaKk MHTO3 M Hajndyue MeMOpaHHEIX opramessn. Ko Bpemenn
1,5—2 mupx JeT Has3aj OTHOCAT BOBHMKHOBEHWE OJHOTO M3 CAMEIX BAK-
HBIX apoMOpP(O30B — IMOJOBOr0 PA3MHOMEHUS,

BakHeHIIMM 5TaOM B Pa3BUTHM JKH3HH SBHJIOCH BOSHUKHOBEHHE MHO-
FOKJIETOYHOCTH. JTO COGBITHE a0 MOIIHBIH TONYOK YBEIHYEHUIO pas=Ho-
00pasus KHUBBIX OPraHM3MOB, UX BBOJIONAH. MHOIOKJIETOYHOCTS Jenaer
BOSMOXHBIMH CIIeNMANU3AIHNIO KJETOK B Ipejerax OAHOIO OpraHM3Ma,
BO3HMKHOBeHHE TKaHel W OpPraHoB, B TOM YHCJe OPraHOB YYBCTB, aKTHB-
HOe NO0bIBaHWE IHINM, IepefBHKEHWe. DTH NpPeMMyINecTBA CIOCOBCTBO-
Bajl IIHPOKOMY PpACCEJIEHMI0 OPraHU3MOB, OCBOEHMIO BCEX BOBMOMKHBIX
SKOJOIMYECKUX HMII ¥ B KOHEYHOM HTOre (HOPMHUPOBAHMIO COBPEMEHHOM
6uocgeps!, npuirejIIeii HA CMEHY «IPOKAPUOTHYECKOH». IlepBeie mMHOrO-
KJIETOYHbIE OPraHU3MBI NOABHJINCE B IpPOTepo3oe He MeHee 1,5 mupx Jer
Hasaf. OZHAKO HEKOTOpbIE y4YeHbIe CUMTAIOT, UTO HTO IPOMBOILIO ropas-
A0 paHpIle — OKOJ0 2 MJpA JerT Hasai. D10 GbuLIH, O-BHAUMOMY, BO-
JOPOCTIH.

Bensimka pasmooGpasus sxmBOTHBIX. Komen NpOTepo30d, MNPHUMEPHO
680 muH seT Hasax, 03HAMEHOBAJCA MOIIHON BCIIBIIIKOI pasHooOpasus
MHOTOKJIETOYHBIX OPraHM3MOB M IIOABJIEHHEM JKHBOTHHIX (puc. 72). Ilo
9TOr0 nepuoja HAXOAKHM MHOTOKJIETOYHBIX DeJKH M IpPEeJCTABJEHEl pac-
TEHHAMH M, BO3MOXKHO, rpubamu. BosHMKIIas B KOHIE NpoTepo3os (a-
YHa NOJYyYH/Ia HasBaHME d/MaKAapCKOW mo mecrHoctn B HOmHOM ABcTpa-
Juu, rae B cepeanHe XX B. B caosix BogpactoMm 650—700 MuaH ger Obi-
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Ju oBHApY)KeHBl MepBble OTIEYATKH JKHBOTHBIX. BrocielcTBUM MOXOMXHe
HAXOAKM OBLIM clejlaHBl M HA APYIMX MaTepyuKax. ITH HaXOJKH NOCIy-
JKHAJM IPUYMHON BHIZIEJIEHWA B NPOTEpo3oe ocoboro mepmoja, IOJYYMUB-
mero HasBaHHe 6e¢Hd (0 HA3BAHUIO OJHOIO H3 CJAABAHCKHX IIJIEMEH,
suBIINX Ha Gepery Bemoro mops, rae o0HapyKeHO MHOKECTBO MCKOIaeMbIX
OCTATKOB NpeAcTaBHTeNel arToi (ayHsl). BeHjg mpopomskanca IpPHMepHO
110 muH Jjer. 3a 3TO KOPOTKOe IO CPABHEHHMIO C OPeABIAYIIMMH 2I0Xa-
MU Bpems BO3HMKJIO M JAOCTHIVIO 3HAYMTEJLHOrO pasHoobpasus OGoJbiioe
KOJHMYECTBO BHJOB MHOTOKJIETOUHEIX JKHMBOTHBIX, OTHOCAIIMXCA K THIaAM
KHUIEeYHONOJOCTHEIX, 4YepBei, 4YJeHHUCTOHOruX. HekoTophle M3 BTHX KH-
BOTHBIX MMeau 10 1 M B JUIMHY, NO-BHAMMOMY, OHHM OBLIH CTYIEHMCTHI-
MH, Kak Meaysbl. OrTiuuyuTesbHAas OCOOEHHOCTH KMBOTHBIX BEH0-3MAa-
Kapckoit dayHsl — orcyrcrBue kKakoro O6bl To Hu ObLIO ckenera. Bepo-
ATHO, TOr/Ja elle He OBLJIO XNUIIHUKOB, OT KOTOPBIX Ha/J0 OBLIO 3alHINATHCAH.

C ueM jKe CBA3AHA Takas BCIBIIIKA pasHooOpasua? YdeHBIe NpeaIo-
JIaraioT, 4TO B KOHIE IMPOTEpPO30d HAIa IIaHeTa NpeTeprneBaja 3HAYH-
TeJbHBIE MOTPACeHHsA. DBblIa OYeHB BBICOKOH TI'HApPOTEpMAaJibHadA AaKTHB-
HOCTB, IIJI0 TOpPoo0OpasoBaHWe, OJe/[eHeHUA CMEHSJINCh MOTelJIeHHeM KJIu-
mara. B armocdepe yBeam4mioch cojep:kaHue Kuciaopoza. Iloswimenue
cojepanua Kucjopopa go 5—6% oT coBpeMeHHOTO YpPOBHSA, IO-BUAH-
MOMY, ObIIO HEOOXOAMMBIM [JIf YCIEIIHOTO CYIIeCTBOBAHMS MHOTOKJIe-
TOYHBIX JKMBOTHBIX AOBOJILHO KPYIHBIX PasMepoB. JTH M3MEeHeHHsd B cpe-
ne oOMTaHW#A, OYEBUJHO, M IPHBEJH K IOABJEHHUI0 HOBBIX THIIOB M HX
6ypromy pasBuTHio. KoHUaNCs KPHNTO30i, BOH «CKPBITON KU3HM», OXBa-
TeIBalomMit Gosee 85% Bcero BpeMeHM CYIIECTBOBAHMSA JKU3HM Ha 3eM-
Jle, HAUWHAJCHA HOBEIM aran — (daHepo3oi.

® 1. Kaxk omnpesenserca OTHOCHTENBHBIH M abCONIOTHBIH BO3pacT maJe-
OHTOJIOTMYECKUX HAXOHOK?

p 2. Kakue ocHOBHBIE apoMOp(03bI MOMHO BBHIIEJTUTH B SBOJIOIHH OJ-
HOKJIETOYHBIX OpPraHW3MOB?
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» 3. Kak KU3HeJeATEeNbHOCTb >KMBBIX ODFAHM3MOB MOBJHSAJNA HA HaMe-
HEHHe reoJiorudyecKux obosouex Semum?

® 4. Yem MoxHO OOBACHHTL BOSHMKHOBEHME GOJBIIONO pasHoo6pasus
MHOTOKJIETOYHBIX KMBOTHBIX B KOHIlE HIpOTepo3os?

§ 56. Pazeumue musnu 6 pannem naneosoe
(xembpuii, opdosuk, cunyp)

ITaneosoiickas dpa B3HAYMTENHLHO KODPOYE NpPEABIAYVIINX, OHA TPOJOJI-
xanach okoano 340 mam yer. Cyma, mpeAcTaBAfBIIAS B KOHIE NPOTEPO-
301 eAMHBLIH CYNEPKOHTHHEHT, PACKOJOJACH HA OTAeNbHEIE MATePHKH,
CrpYNIHPOBAHHBIE OKOJIO 3KBATOpPA. OTO NPHUBEJIO K CO3AAHUIO OOJBIIOro
YHC/a MEJKHX NPUOPEKHBIX DAiOHOB, MPUIOAHBIX MJIA DPACCENEHHS IKH-
BBIX OpPraHU3MOB.

K nauany naneo3os y HeKOTOPEIX KMBOTHEIX 00pA30BAJNCH BHEIIHHHA
OpraHWYecKMi MM MUHEepaIbHBIA cKenerT. Ero ocraTku coxpaHmiuch B
OCaJIoYHEIX mopojax. Bor mouemy Ha4yMHAA ¢ IEpBOro NepuoAa MAaeo-

P . \ ‘- » LN
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Puc. 73. ®ayna panmero ma-
neo3oss (keMmGpuii, opAOBMK,
CHIYD).

1 — KoIOHMA apxeounuar;
2 — cKener CHIYpUHCKOro
Kopayuta; 3 — oburarens
MEeJIKOBOAHEIX 3AJMBOB CHJIY-
PHMHACKMX MOpelt — THraHT-
CKMIl paKOCKOpmuoH; 4 —
TOJIOBOHOTHH MOJLITIOCK; 5§ —
MOpcKMe Jjuaun; 6, 7, § —
ApeBHeHIIHEe MO3BOHOYHBIE
OaHUMpHBIe OecuenCcTHEIE;
9 — OAMHOYHBIE KOPAJJIbI;
10, 11 — Tpunobursr — npu-
MUTHBHelilnine pakooGpas-
Hble; 12 — pakoBHHA CHIY-
PHICKOTO TOJIOBOHOI'Or0 MOJI-
JIIOCKAa
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304 — KeMOpuA — IAJEOHTOJOTHYECKAA JIETONMCH MOCTATOYHO INOJHA H
OTHOCHTEJIBHO HeIpephLIBHA.

Kem6pnii. Knumar xem6pus 6bl1 yMepeHHBIM, MaTepUKH — HHU3MEH-
HeIMH. B KeMOGpHUHM »XMBOTHEIE M PacTeHUA HACEJAJH B OCHOBHOM MOpPH.
Ha cyme mno-mpexHeMy KUJIN GaKTEPUH M CHHe3eJeHBIe.

KemOpuiickuit mepuoj O3HAMEHOBAJCH OBICTPHIM pacHpOCTPaAHEHHEM
npejCTaBUTeNel HOBBIX THNOB 0ECIIO3BOHOYHBIX JKMBOTHBIX, MHOTHE W3
KOTODBIX MMeJIM W3BeCTKOBHIM miam (ocdarHbll ckexer (puc. 73). Vue-
HEIE CBA3LIBAIOT 3TO € MOABJeHHeM XuinHHdecTBa. Cpeam OJHOKJETOY-
HBEIX JKMBOTHBIX OBIIM MHOTOYMCJIEHHBI (opamurughepbl. — TIIpejcTaBUTe-
JU NpocTeHIIMX, WMEBIIMX M3BECTKOBYI0 HMJIM CKJEEHHYI0 M3 MeCUMHOK
paxkoBuHy. Becbma pasHooGpasHbl Oblin 2yfku. Hapany ¢ cuasuuMu npu-
JOHHBIMM KMBOTHBIMH Da3BHBAIOTCA pasHooOOpa3Hble NOABHMIKHBIE Opra-
HU3MBI: JBYCTBOpUATHIE, OPIOXOHOTHE W TI'OJIOBOHOTME MOJLIIOCKH, KOJbYa-
Thle UepBH, OT KOTOPBIX yJKe B KeMOpHMM IIPOM3OINIM YICHUCTOHOIHE.
IlpeBHelINe YJ€HUCMOHOZUe — TPHJIOOGMTEI — mo (opme Teja HAOMM-
HAJM COBPEMEHHBIX PaKo0oOpasHEIX — MOKPHI,.




Opnosuk. B op/oBMKe 3HAYMTENBHO YBEJMYMBAETCA ILIOMAAL MOpEH.
B Mopsx opaoBmka BechMa DasHOOGDA3HBI 3eleHble, Oypble M KpacHbie
6odopocau. Viner MHTEHCHMBHBIA mpomecc o6pasoBaHUsA pudoB Kopamiamu.
3HauuTeNbHOE pasHooOpasme HabJiofaeTcds CPeAd TOJOBOHOTMX M GpIOXO-
HOTHX MOJUIIOCKOB. B oppoBHKe BIepBble MOABIAAIOTCH x0pdoevle. Y MeHb-
maercs padHooOpasue ry0OK M HEKOTODHIX ABYCTBOPYATHIX MOJITIOCKOB.

Cuayp. Ha cMeny TensibiM MeJIKOBOAHEIM MODSAM ODJAOBHKA B PE3YJib-
TaTeé MHTEHCHUBHBIX ropoo0pasoBATENbHBIX IBHMKEHUN INPHUXOAAT IHAUM-
TeJbHbIE IUIOMAAM CYIIH; OTMedeHO 6OJIbIIOe MCCYILIeHHEe KJIMMATA.

B xonme cunypa Habmiogaercs passuTHe CBOeOOPa3HBIX YJEHUCTOHO-
I'MX — pakockopnuonoé. K OpIOBHKY M CHJIYDYy OTHOCUTCS paciBeT B
MOPAX TOJIOBOHOTMX MOJUIIOCKOB. IloABnArTcA HOBbIe npeacraBuTesn Oec-
TIO3BOHOYHBIX — W2/OKONCUE.

B cuaypuiickux MOpAX HAYMHAETCA MAacCOBOE pacIpOCTpaHEeHHe mep-
BBIX HACTOSAIIMX IIO3BOHOYHBIX — NAHUUPHBbLX Oecyeniocmubix. Ilo dop-
Me TeJla OHM HAIOMHMHAJM DPbIO, HO NPUHAJIEKANW K APYroMy HOATHIY.
Wx Tena ObLIM 3aIMINEHBl OT XHMIIHWKOB MACCHBHBIM MAHIMPEM, COCTO-
SAIBIIMM H3 HECKOJBKHUX IJacTHH. /o HacTosiero BpeMeHW COXPaHUJIUCH
NpeACTABUTENH JTOT0 KJAacca — MHHOIH.

B KoHme cuiypa — Havaje [eBOHA HAYMHAeTCA WHTEHCHBHOE DA3BH-
THEe Ha3eMHbix pacmenull. IlepBble HaseMHBbIe pacTeHHs OBIIM JIMIIEHBI
HACTOAIIMX JIMCTHEB, MX CTPOEHHE HANIOMMHAET CTPOeHHe MHOTOKJIeTOY-
HBIX 3€JIeHBIX BOJIOPOCJIeH, OT KOTOPHIX OHU Npousounltu. IlogBieHue Ha
cylle BBICIIMX pacTeHHi OBLIO HMOATOTOBJEHO 0OJiee PAHHUM BHIXOLOM H3
BOABI OaKTepuii M OJHOKJIETOYHBIX BOJAOpOCHEH, 06pasoBaHWEM MOYBHI.

BeixoasaT Ha cymy u xuBoTHbIe. OJHHMH H3 NEPBBIX NHepelUTH W3
BOJIHOM CpeZbl NpEeJCTaBUTeNH THIA WIEHHCTOHOTMX — Nayku, OT HCCY-
IIAOIIEro AeMCcTBHA aTMocdepbl MX 3aIIUOIAN XWUTHHOBBI HAHIUDB.

Hacrynusmmuii B KOHIle cuaypa ropooGpasoBaTesNbHBIH NEpUOJ BHOBb
M3MEHMJI KJIMMAT M YCJIOBHSA CYIIECTBOBAHMS OPraHU3MOB.

» 1. Kakue kpynseifmme apoMopdossl NMpOM3OMIM B KeMODHM W OpJO-
BuKe?

> 2. Kakue apomMopdo3bl HOSBOJIMIM PACTEHMAM BBIATH HA MEIKOBOALE,
a 3areM Ha cymy?

§ 57. Pazeumue susnu 6 nozdnem naneosoe
(0eséon, xapbon, nepmv)

AeBon. B pesysibrare NOAHATHA CYIIM M COKDAIEHHS MoOpell KIMMAT
AeBoHa Obln Gojee KOHTHHEHTAJBHBIN, HE)KelIW B cuiaype. B jeBone mo-
ABHJIMCh NMYCTHIHHBIE M IOJYIYCTBIHHBIE OOJIACTH.

Puc. 74. Payna BTOpOil NOJIOBMHEI Naneo3os (AeBOH, KapBoH, mepMs). |
1 — xkwucrenepas peiba (meBom); 2 — JpeBHeiilnee 3eMHOBOZHOE — creronedan
(kapbon); 3 — crpexosa (kapGoH); 4 — ApeBHeiillee MpeCMBIKAIOIIEECH — XHII-
HBI AIMEep WHOCTPAHIEBHIT (11epMb); 5 — BCeAAHBINR AMEpP — AUMETPOJOH (IepPMb);

6 — pactureabHOAAHBIH Amep — napeifasaBp (mepmb); 7 — pHIGOANHBIE Amep
(nepms)
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Puc. 75. JlaTumepns — coBpeMeHHas KMcTenepas peiba

B mMopsax oburanum Hacrosmue phIGbl, BHITECHUBINIWE NAHIMPHBIX Gec-
uemocTHBIX. Cpexm HuX ObLIM XpsAlieBble puIObl (COBpeMEHHBIE NpPEACTA-
BUTEJIM — AaKyJIbl), HOABHJINCHE M pHIOBI C KOCTHEIM CKeJeToM. B wmen-
KOBOAHBIX BOJOEMAaX JKHJIM JABOAKOABIIIAIIME DHIOBI, Y KOTODHIX HADALY
¢ abepHBIM JbIXaHWEM BOSHUKJIO M JIEPOYHOE (JIerkoe PasBHJIOCH M3 ILIa-
BaTEJbHOrO mysawipaA). Kuerenepeie pribel (puc. 74), BO3HHKIIHE B [eBO-
He, 06sa/jaiM NapHBIMM MJIABHUKAMH, FOMOJIOTMYHBIMU KOHEUHOCTAM Iep-
BEIX HA3€MHBIX NO3BOHOYHBIX. CUMTANOCH, YTO KHCTENephle IOYTH BHI-
MepJH B KOHIE IIaJle030d M COBCeM HCYe3JTM K KOHIY Meso0308. Ho
HezlaBHO (HaumHas ¢ 1938 r.) y Geperos IOmuoit Adpuxm m Magarac-
Kapa ObLIM nofiMaHbBl COBPEMEHHBIE KHUCTenepble pPhIGb — JaTUMEpUn —
HACTOSAIHE «)KMBBIe HMCKomaeMmseie» (puc. 75).

B neBoHe Ha cyme NOABIAIOTCA NepBBIE Jeca M3 TMPAHTCKHAX MATIO-
POTHUKOB, XBommed M IutayHoB. HoBhIe rpynmbl KUBOTHBEIX HAYMHAIOT 3a-
BOeBBIBATEL cymry. IIpeAcTaBuTeNM YIEHHCTOHOTMX, BBIIEAINIME HA CYIIY,
Jal0T HAYall0 MHOTOHOXXK&M M IepBBIM HACEKOMbIM. B KOHIle JeBOHA mO-
TOMKH DBIO BBIXOAAT Ha Cyiry, obpasys NepBhIif KJacC HA3eMHBIX IIO-
3BOHOYHBIX — 3eMH0800HbLX (am@pubuit). UX OTPHIB OT BOAHON CpeAsl He
OBl ele OKOHUYATENBLHBIM, TAK KAK OHM OTKJAJABIBAIM KDY B BOJE. 3eM-
HOBOZIHEIE B TAKOH JKe CTeIeHM 3aBHCEJH OT BOAHONW CDeABI, KAaK BO3-
HUKIOWEe B JeBOHEe IAaIOpPOTHUKOOOpasHble, MJIA DPASMHOMKEHHUS KOTODHIX
Toxke Tpebyerca Boga. IlooroMy mepBble HaseMHBLIE BBICIIME DPACTEHUA M
JKMBOTHBIE €Ileé He MOIJIM 3aBO€BATh BHYTPHMKOHTHHEHTAJIbHBIE MACCHBEI
CYIIIH, pAacIoJIO}KeHHBIE BAAJH OT BOJOEMOB.

KapGon. B xaMeHHOYroilbHOM mepuoje, MM KapGOHEe, IPOUCXOAUT 3a-
MeTHOE INOTelJIeHNe M YBI&)KHeHWe KJIMMaTa. B Kapkmx, TPONHMUYECKOro
THIOA GOJIOTHCTHIX JlecaX MpPOM3PACTAlOT IPoMajHble (BbicoTo# A0 40 M)
NAINoOPOTHUKH, XBOIUM M mjayHel. IJoMMMO 3THX pacTeHuii, pasMHOMKAIO-
IUXCA CropaMu, B KapboHe HAUMHAIOT PACHPOCTPAHATHCA TOJOCEMEHHBIE
pacTeHns, BO3HUKINHME e€Ile B KOHIe JgeBoHa. VX cems OBLIO IOKPHITO
0060/109K0#, MpeAOXpaHABIIeH OT BHICHIXAHWA. PasMHOMKeHHE ¢ MOMOIIBIO
CeMAH CeJan0 9TOT MPOLecC He3aBUCHMMBIM OT BOAHOM cpeas! (aA1s pas-
MHOMXEHUA CIOPOBBIX OHA Heobxoauma). Iror apomopdo3 Aan BOIMOK-
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HOCTh NPOJBHMKEHHMA DacTeHHil B ruybb MarepukoB. Pacuser ApeBecHOM
pacTuTeNbHOCTH B KapOoHe mpuBea K 00pasoBaHMIO M3 OTMEpPIIMX pac-
TeHHI MOIIMHBIX IJIACTOB KaMEHHOIro YIJd.

Bo BiaasKHBIX M TeIIBEIX OOJIOTHCTHIX JiecaX MCKJIKYUTENBHOI'O paciiBse-
Ta ¥ pasHooOpasus AOCTHIIM JPEBHEHIINe 3eMHOBOAHBIe — creroueda-
apl. IToABAAKOTCA MEepBbie OTPAALl KPbLAAMbBLY HACEKOMbLX — TAPaKAaHE,
ANMHA Teja KOTopelx aocturaer 10 cM, M CTpPeKo3bl, HEKOTODPbIE BHUIBI
KOTOpPBIX MMeJM pasMax KpbUIbeB A0 75 cM.

K xoHny kapboHa HaumHaerca HeOoJbIIOE NOAHATHE CYIIHM, HEKOTO-
poe MceylleHWe Kiaumara W mnoxojoganue. K aromy mepHoay OTHOCHTCA
NOABJIEHUE MEePBBIX PECMBIKAOIIUXCA — IOJHOCTHIO HA3eMHEIX NpejacTa-
BUTenell mosBoHOuYHBIX. J{M3HBL B MOpax kapboHa CYIECTBEHHO He OTJIH-
yajach OT JIeBOHA.

Ilepms. [lanbHeiinee MOAHATHE CYIIM NPUBEJO B IePMH K PASBUTHIO
38CYIUIMBOrO KJAMMATA M NOXO0JOAaHMI0. BiakHble M NBIIIHBIE Jeca Oc-
TAIOTCHA TOJHKO B palioHe SKBATOpPA; MOCTENEeHHO BHEIMHPAIOT IAIOPOTHM-
Koobpasueie. IM HA CMeHY HPUXOAAT IOJIOCEMeHHBIE DACTEHMA.

CyxocTh KIUMAaTa crnocofCTBOBANA MCUE3HOBEHHIO 3eMHOBO/IHBIX — CTe-
ronedasoB. 3aTO 3HAUMTEJHHOTO PasHOOOPas3HA AOCTUIralOT ApPeBHeWIIHe
IpecMBbIKAIOIIMECsH, BOSHUKIIWE elle B KoHIe Kapbona. IlpecMbikaromm-
ecf, KAK HM3BECTHO, OTKJAABIBAIOT fAiIAa, KOTOPEIE HMEIOT CHeNUaJBHYIO
OPOCAOKKY M3 JKHAKOCTH, 3A[MIAIOLIYIO 3aPOABIII OT BHICBIXaHUA. ITa
KUAKAsA MPOCJONKA, 3aKJIOYEHHAds BHYTPDM fAiina, Kak Obl 3aMeHseT Ipe-
CMBIKAIOMIMMCA ¥ JAPYTHMM BBICIIUM ITO3BOHOYHBIM Ty BOJAHYIO Cpeny, B
KOTOPOH pAas3BUBAIOTCA MKPHUHKHU PhI6 M 3€MHOBOJHBIX.

KpomMe Toro, ycioKHEHHE JIETKMX CO3JAJI0 NPEINOChUIKM JJIA 3allu-
Thl TMOKPOBOB TeJla [PECMBIKAIOINMXCA duellyel, KOTopas IpeAoXpaHseT
TeJIO OT BBICHIXAHHA M HE AONYCKAET KOMKHOIO AbIXaHM#A. Biaarogapsa aTHM
npucnocofeHNAM NPeCMbIKAIOIMHecd CMOIVIM MIMPOKO PACCEJMTBCA 110
cyme. OEM OBIIM caMOil BBICOKOOPraHM30BAHHOW TPYNIONW YXUBOTHBIX B
nepMu.

WUrak, maubosiee CyIIeCTBEHHEBIN 3Tall Pa3BUTHA KU3HW B Iajeo3oe —
3aBOEBAHME CYIIM MHOTOKJETOUHBIMH DACTEHMAMH M KUBOTHHIMH. BeIxoa
MHOTOKJIETOYHBIX pacTeHMi Ha cymy OblLI MOATOTOBJIEH OaKTepHAMH, BO-
JIOPOCAAMH, 8 BO3MOKHO, M JHINAaWHWKAaMM, KOTOpDble B TeYE€HHUEe IIpoTe-
posoa obpasoBajy BEePXHMH CJIOH 3eMHOE Kopwl, Ooraroif OpraHUYecKu-
MH BelecTBAMM ¥ MHUHEPAJLHBIMH COJNAMHM, — IIOUYBY.

Brixo Ha cymy CONPOBOMKAAJICA Y PACTeHMI, WIEHHCTOHOIMX M IIO-
3BOHOYHBIX PAJOM CXOJHBIX M3MEHEHWIl B CTPOEHHMH Teja, PadMHOKEHUH,
ABIXAaHWHW. DTH H3MeHeHHs ObLIM CBA3AHHI ¢ OpHOOpeTeHHeM MPHUHIIAIIN-
aJbHO HOBBIX UepPT OPraHM3ALMH, C 9BOJIONMeld mo myTd Mopdodusuo-
jJoruyeckoro mporpecca. Ha ocHOBe TaKMX NPHHIUIMAIBHBIX H3MEHe-
Huill — apomopdo30B — obecrieunBasca OHOJIOrMYECKHH mporpecc HaseMm-
HBIX DACTEHUN M XUBOTHBIX.

® 1. Kakue yCI0BHA CIOCOGCTBOBAMM BHIXOAY IO3BOHOYHBIX Ha cymy?

® 2. Kakue npuenoco6ieHnsi BOBHMKAKIOT y pPacTeHMH M JKHBOTHHIX B
CBA3W C BHIXOAOM Ha cymy?

p 3. Ilpusepure npuMeps! NAaIe030iCKUX apoMopdo30B.
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§ 58. Pazeumue xiusnu 6 me3030e

B KoHmne maneo3od ImpPoOMCXOAMT ropoobpasoBaHMe, BBI3BABIIEE IONHS-
THEe CYIIM ¥ BO3HMKHOBeHMe Ypaya, Anras. Bce aro npmBojauT K Jaib-
Hel{llleMy YCHJIEHMIO BaCyLUIMBOCTHA KJMMATA, HAYABIIEMYCA B IIEPMH.
[Inomans cymu Gelra 3HaunTeNbHO Gonbimeis, uem ceituac. Me3osoii crpa-
BE/UIMBO HA3BIBAIOT 3poll npecmbikaowuxca (puc. 76). Ux pacuser, mu-
pouaiinas AUBEPreHIUS M BhIMHPAHME MPOMCXOLAT MMEHHO B ATy opy.

Tpuac. B Tpuace CUJILHO COKpAINAKIOTCHA IUIOWAAM BHYTPUKOHTHHEH-
TaJbHBIX BOJOEMOB, Da3BUBAIOTCH IYCTBIHHBIE JaHAWADGTHE. B yecnoBuax
3aCyLIJIMBOr0 KJIMMATA BBIMHDAET MHOYKECTBO CYXOIYTHBIX OpPraHU3MORB,
Yy KOTODPBIX OTAEJbHBIE 3Tallbl JKU3HU CBABAHBI ¢ BOZAON. BeiMupaer Goss-
IIMHCTBO 36MHOBOJHBIX, IIOYTH IIOJHOCTHIO MCYE3AIOT ADEBOBHUIHEBIE MAIO-
POTHHKH, XBOINY M ILIayHbl. BMecTo HUX HAYMHAIOT NpeobiafaTe Ha3eM-

Puc. 76. Mesoaoiickue 1pe-
CMBIKAIOIIMEeCA — 3aBoeBaTe-
JM MOpH, CYIIH, BO3AYXA.

1 — BopgHBI Amep — wux-
THo3aBp (Tpuac); 2 — moay-
BOJAHBIN HAIEp — MJE3HO0-
aaBp (mem); 3 — porarThlit
AUMHO3aBD — CTHUPAKO3aBp
(men); 4 — neraromuil xso-
cTaThI Amep — paM(OpPHHX;
5 — nerawomuit GecxBocThiil
Almlep — NOTepaHoAoH (Me);
6 — pacTHTEeNBHOSAHEIN AH-
Ho3aBp — GpoHTO3aBp (fOpa);
7 — pacTHTEJbHOSJAHBIH AH-
HO3aBp — creroaasp (iopa)
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Hble (OPMBI, B KU3HEHHOM I[MKJIe KOTODBIX HET CTAAuil, CBABAHHBIX C
oo, Cpeau pacTeHWii B TpHAace CHJIBHOIO DPA3BHTUSA [JOCTHTAIT 20/0-
ceMeHHble, CPEAN MKHUBOTHBIX — NPECMbLKAUUECA.

VI3 TpMAacoBBIX NPECMBLIKAIOMMXCA AOKUIANA A0 HAIIMX [HeH yepena-
XHW, KPDOKOAMWJBI M rarrepud. I'aTrepus, coOXpaHUBIIAACA HbIHE JIMIIL Ha
HECKOJNBKMX ocTpoBax 6au3 Hosoit 3esaHauu, — HACTOAINIEe <«¥KHBOE HC-
xonaemoe», OHa oueHb MaJo uaMeHujach 3a nocaegaue 200 MaH JeT m
COXpaHWJIa, KAK M ee TPHACOBbIe NMPEAKH, TPeTHi IJjas, pacroso:KeHHbIH
B Kphllle yeperna, B Tpuace NOABIAIOTCA DACTUTENbHOAAHBIE M XUIHBIE
IuHO3aBphl. WX pasMepsl ObLIM OTHOCHTEJHHO HEBEJIMKM: IJIWHA Tesa
KDPYIHBIX TPHACOBBIX AMHO3ABPOB jgocturana 5—6 M, meaxue ObLIM pas-
MepoM C KYpHILY.

B MopsiXx pasBMBAIOTCH KOCTHCThIe DhIOBI, TOrja Kak pasHoobGpasmue
XpAIEBRIX ¥ KUCTemephix phil mocremeHHO coxkpamaercda. Bee Gonee pas-




HOOOPA3HBIMM CTAHOBATCHA TOJIOBOHOTHE MOJLTIOCKH. M3obuiame puid u moi-
JIIOCKOB II03BOJIMJI0O HEKOTOPHIM IIPECMBIKAIOIIMMCH OCBOMTH BOAHYIO Cpe-
ny, Ooraryio nwuieit. Cpenu BoAHBIX (hopM Hambojiee M3BECTHHI UXTHO-
3aBpel (puc. 76), KOoTOphle MO CTPOEHHIO Teja BeChbMa HANOMHHAIH AKYJ
¥ COBpPEeMeHHBIX JeJb()HHOB.

Hapsaay ¢ HeCOMHEHHBIMH NIPOTPECCHMBHBEIMM YePTAMHM B OPraHU3aluu
NPECMBIKAIOIUXCA HMMEeeTCs OJHA BechMa CYINECTBEHHAHA HecOBeplIIeHHAf
YepTa — HENOCTOsHHAA TeMmeparypa Teia. IIpM NOHM)KeHMM Temrepa-
TYDBI CpPefbl IIPEeCMBIKAIOIIHECH CTAHOBATCS BAJBLIMH, OIENeHeBaT. B Te-
4YeHUe BCEro CPaBHUTEJIBHO TEIION0 Me30305i HEINOCTOSAHHAS TeMIeparypa
TeJa NPEeCMBIKAIIMXCA He Oblaa CAUMKOM OGOJBIIMM OTPUIATENLHBIM
CBOMCTBOM. VYiKe B TpHace BO3HHMKAIOT IEPBEIE IPEACTABHTENH mMeno-
KPOBHbIX — MeJIKHe IPUMHTHBHBIE MJIEKONHTAIONIHEe W NTHIbLI. Miexo-
NUTaIIue Tpuaca, HO-BUAMMOMY, OBLIM SHIEKIANVIIAMH, MOZOOHO CO-
BPEMEHHBIM EeXHJHE M YTKOHOCY.

HOpa. B ope IpoOMCXOANT HEKOTOPOe pAaCIIMpPeHWe IUIONMajeil Terio-
BOJHBIX Mope#. B Mopsfix BecbMa MHOIOYMC/IEHHEI I'OJIOBOHOTHE MOJLIIOC-
KM — aMMOHHMTHI U OGesemMHUTHI. CHHpajieBuiHAs pPaKOBUHA AMMOHHTOB
HEePeAKO IONaJaeTcs B OTJIOMKEHHAX Me3030MCKHX Mopei. BenemMruTHl He-
CKOJNBKO HANOMHUHAJH COBPEMEHHBIX KanabMapoB. OCTaToOK MX cKeJeTa
(«ueproB nanem») o6bIYeH B OTIOKEHHAX Me3030HCKMX Mope#t (puc. 77).

Becema pasnooOpasHbl mMopckue npecmbvikaowuecs. ITIoMIM0O HUXTHO3aB-
POB, B MOpAX IOpPHl NOABJAIOTCA IJIE3H03aBPhI (pHc. 76) — KHUBOTHBIE
C IDMPOKHM TYJIOBHMINEM, AJIMHHBIMH JaCTAMH U 3MeeBHAHOM meei. Mop-
CKHe NpecMBIKamImuecs Kak Obl IOAeJHIN MexAy coboil numessie pe-
CYDPCBI: ILJIE3MO3ABDBEI OXOTHJIMChE HA MEJKOBOALAX NPHODPEKHON 30HEI, a
HMXTHO3aBPhl — B OTKDEITOM MOpE.

B wope mnpecMmeikaomMecs HAYAJIH OCBAWBATH M BOSAYIIHYIO Cpeay.
PasnooGpasme JeTalomMX HACEKOMBIX CO3JABaJ0 YCJOBHA IJIA DASBATHA
HACEKOMOSAHBIX JIeTAlOIMMUX HAIepoB. MeJKMMH JeTanolUMH AIepaMu

Pue. 77. IOpckuii ronoBOHOrHMH MOJIIOCK — BGeJeMHUT.
Beepxy — obummit BuA (CHJIBLHO YMEHLIIEHO); HU3Y — OCTATOK BHYTDEHHEro
ckenera GenemHMTa — <ueproB naten» (3/4 HaTypanbHOH BeTHUMHBI)
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CTAJH IHTATHCA KPYIHBIE HAIIEDHI.
Jleraromue samepsl (puc. 76) npo-
CYIIECTBOBAJNH 0 KOHIA MeJa.

ONHOBpEMEHHO C B3THM B IOpe
[IOJIYUYHJIM PACIpPOCTPAHEHHE apxeo-
NTEePHKCHI, NIPHYYAJIUBO COYETAB-
mye IIPU3HAKH IIPEeCMBIKAIOIIUXCH
1 nrun. [osoBa apxeonTepuxca
(puc. 78) HanmomuHAJA T'OJIOBY fAlie-
pMIEI, HAa KpPBUIBAX COXPaHHUJIHCH
nanbobl ¢ KOTTAMM, MMEJICH AJIWH-
HBI xBocT. HOo Hapajay c¢ aTuMH
NPUMHUTHBHBIMY IPU3HAKAMU apXeo-
nTepuKchl 00JaaJu U CXOJACTBOM C
HACTOSAIIMMM ITHIAMU: TeJO OBLIO
INOKPHITO MepPbAMH, BOSHUKIIHMH U3
BHJION3MEHEHHOH YeIyH. Pue. 78. Opckmii apxeonTepHKc.

Ha cyme B iope BCTpedaloTcs PexkoOHCTPpYKIUA BHEIIHEro BHAA
I'EMAaHTCKHE DPACTUTEJbHOAJHbBIE OW-

Ho3aBpel. [nuHA Tena mocrHrana y
HekoTopeix m3 HuX 30 M (pmc. 76). KpynHBIX pasMepoB JOCTUTAIH H
OXOTHBIIMECS 34 HUMH XHUILHbIE JUHO3aBPLI.

IIpomoakaoT COBEPIIEHCTBOBATHCA M MJIEKONUTAIONMEe. BO3HUKAIOT
cymuamble ¥ caMasi TPOIDECCUBHAS BETBb MJEKONMTAIOIIUX — MNIAUEH-
mapHble.

Cpenu pacTeHMil B 9TOT NEPHOJ COXPAHAETCA TOCIOJACTBO TOJOCEMeH-
HBIX. Hexoropsle, HanpuMep CEKBOHM, IPOM3PACTAIOT M ceHyac.

Mea. MesioBoit mepmop (Mam Men) HasBaH B CBA3HM ¢ obpasoBaHUEM
MeJia B MOPCKHMX OTJIOMKeHUsAX Toro BpeMeHu. OH BOSHMK H3 OCTaTKOB
PAKOBHHOK MPOCTEMINHX JKUBOTHBIX — (opamunaudep (puc. 79).

B arom nepuojie BO3BHUKAKT M Ype3BhIYaiiHO OBICTPO pacIpocTpaHsd-
IOTCA NOKPLLMOCeMeHHble PACTEeHUS, BHITECHAKTCHA T0OJOCEeMeHHBIE.

IIpecmbikaiouiuecd ObBLIM NpPEACTABIEHBI B MeJy HOBBIMH JIHHO3aBpAa-
M. HekoTopele M3 HHMX NepeJBUIaJuCh HA 3aJHUX HOrax M HANIOMHHAa-
JIM CTPAYCOB; IO-NPEXKHEMY BCTPEYAJIMCh 'MraHTCKHe (POpPMBI. 3armura or
XMIIHBIX [PECMBIKAIUIMXCA IONLIA Yy OAHHUX PACTUTEJbHOANHBIX JMHO-
3aBpOB B CTOPOHY TI'MTaHTH3Ma, y APYrHX — B CTOPOHY pas3BUTHA 3a-
IATHBIX OPYAWNE — pPOroB M KOCTHBIX IUTOB. HeKoTOphle M3 pacTHTENb-
HOAJHBLIX [WHO3ABPOB OTAAJEHHO HANIOMHUHAJN HOcOporoB. Beckma pasHo-
obpasusl OblIH Jerawinue samepsl (puc. 76).

IlTuner eme coxpassau 3yObl, HO B OCTAJBHOM CYIIECTBEHHO He OT-
JUYAJIHCh OT COBPEMeHHBIX NTHI,. Bo BTOpOIl mnojoBHHe Meja yBeJIHYH-
BaeTcA pasHooOpasue Miekonuraiux. [IauTensHOe BRIHAIIWBaHUE jeTe-
HBIIIEH B Tejie MaTepHw, IHTAHWE SMOPDUOHOB Yepe3 ILIALEHTY, CBA3BLIBA-
JOIIYI0 KPOBOTOKM MATepH W ILIofla, — BaKHelinue npucnocobieHns
MJIEKOIIATAIOIIAX K HEIOCTOSHHBIM YCJIOBHUAM CYIIECTBOBAHMA,

HenocrosHHAs TeMIepaTypa Teja M OTKIAAKA AUI[ CTABMJIM IIPECMBI-
KalIIuxXca B GOJBIIYI0 3aBHCHMOCTE OT KoJebaHUIl TeMmnepaTypbl Cpelbl,
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Puc. 79. ®opamMuBH(EDEHI.
Beepxy m 6nu3y — xusble (OPMBI; nocepeduHe — CKeJeThl BhIMepIIMX (opM,
o0pasyromux Mej

OrPDAHMYMBAJIH BO3MOXKHOCTh MX IPOHUKHOBEHHA B INPHUIOJAPHBIE paio-
Hel. IIpnobGpera »kuBoposkZeHue, 3a60Ty O IOTOMCTBE M TENJIOKDPOBHOCTS,
MJICKONIMTAIOIIHE CTall MeHee 3aBUCHMBIMH OT M3MEHEHHWil cpejbl, He-
JKeJIM TIpecMBIKawImueca. ITH 06CTOATENLCTBA M NPUBEIH B JaJbHeInem
K CMEeHe TOCHOJCTBA IPECMBIKAIOIINXCA TOCIOACTBOM MJIEKONUATAIOIIUX.
BosHMKHOBEHWE XMBODOXKIEHHA M TEILIOKPOBHOCTH — Te apoMopdoasl,
KOTOpBIe Ofecrmeuusin IpOrpece MJIEKOMHUTAIIINX.

IIlupokoe paclnpocTpaHeHWe HACEKOMBIX M IOABJIEHUE MEePBBIX MOKPHI-
TOCEMEHHBIX PpAacCTeHHH INPHUBEJIO CO BPEMEHEM K CBA3H MeKAy HUMM.
Y MNOKpBITOCEMEHHBIX BO3HHK WBEMOK — OPraH pPasMHOMKEHUA, IpPUBJe-
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Kaomuii HACeKOMBIX OKpacKod, samaxoM W samacamMum Hekrapa. Hacexo-
Mble, TUTAACH HEKTAPOM, CTAJIM NEPEHOCYMKAMM NbLIbIEI. IlepeHoc mulib-
sl HACEKOMBIMHM II0 CPABHEHHIO C BETPOOINBIIEHHMEeM MPHBOAUT K MeEHb-
meit pacrpare raMer. Ta e TeHZEHIUI K IKOHOMHOMY PAacXOJOBAHUIO
ramer HabuiofaeTcas ¥ B DALY IO3BOHOYHBIX. I'mbGen» ramer mpu HapyX-
HOM omofoTBOpeEuM (y pbIO, 3€eMHOBOAHBIX) ropasjgo GoJiblle, 4YeM NpH
BHYTpeHHeM (y HDPECMBIKAIOLAXCH, NTHI], MJICKOINTAIOIIMUX).

B KoHIe Meja KJIMMAT M3MEHAETCA B CTOPOHY Pe3KOH KOHTHHEHTAJb-
HOCTH W o06mero mnoxojofaHus. B MOpAX BHIMHPAIOT AMMOHHTHEI M Oe-
JIEMHHMTBI, & BCJeJ 3a HHMH M [HUTABIIMECA UMM MODPCKHe SAIepbl —
MJ1e3N03aBPLI M MXTHO3aBphbl. Ha cylle cTaja COKpalaThCs BJAroaobmu-
Basg DACTUTEJBHOCTH, CJYKHUBINAA NHMINEH PaCTUTEJbHOALHBIM IHHO3AB-
paM, 4YTO NPWBEJO K WX HMCUYE3HOBEHMIO; BhIMED/IM W XHIIHBIE AMHO3AB-
pbl. I3 NpecMBIKAKOIIUXCHA JHIIb B 9KBATOPMAJIBHBEIX OOJACTAX COXpaHMU-
JINCh KpynHBIe GOPMBI — KPOKOAWJIEI, Yepelaxu u rarrepuu. BonsmuHCTBO
BBUKMBIINX TPECMBIKAIOIUXCA (Amepunsl, 3Men) ObliM HeOOJBIIMX pas-
MEepOoB.

B ycnoBMSIX pe3Ko KOHTHMHEHTAJIBHOrO KIMMaTa ¥ OOIIero moxoJoja-
HNASA WCKJIOUHTEJbHBIE NMPEeMMYINeCTBA IIOJYYUIM MenioKposHbie — ITH-
OBl A MJIEKOIMTAIOIIMEe, uYell paclBeT OTHOCHTCHA K ciepyiomeil ape —
KaiHO03010.

» 1. PYKOROJCTBYACH OCHOBHBIMH IIOJIO;KEHHAMHM 9BOJIONMOHHON TeOpHUH,
00bSCHUTE BOBHMKHOBEHHE HOBBIX BHJOB OPTaHM3MOB M IPHCIOCOD-
JIeHH# K HOBBIM YCJOBHAM Cpelbl B Me3030€.

» 2. IIpuBenuTe npumMepsl 6MOJOrHYECKOro perpecca B Mesosoe.

® 3. IIpuseauTe npuMepsl apoMopdo30B, BOZHHKIINX B Me3030e.

§ 59. Paszeumue xu3nu 6 Kauno30€

Kaiinosoiickaa spa — 5TO pPaCHBET LIBETKOBBIX DACTeHHil, HACEKOMBIX,
ITHI, © MJIEKOIHUTAIIUX.

Ona Hauanace oxkojao 66 MaH Jer Hasag M NPOAOJIIKAETCS A0 HACTO-
amero sBpemenu. KaiiHO30i# AesuTCA Ha TPU Nepuoja — naJjeozeH, Heo-
2eH M aumponozen. JTO caMbleé KOPOTKHE IEpMOJbI B MCTOPHH 3eMId —
naneoren aimiacs okoso 40 mum jger, Heoren — 23,5 mum ger. Ilocren-
HHil TepuMoji — AHTPOIIOreH Havajacsa oxojo 1,5 MaH jer Hasal.

Vike B maleoreHe — IIePBOM IepHOJe KaWHO30: MJEKONHWTAMIINe 3a-
MEHHMJIM TNPeCMBIKAIOININXCA, 3aHAB MX BKOJOrMYeCKHe HHUION Ha 3eMlie,
ITHIEI CTAJIH TOCIOJCTBOBATH B Bo3ayxe. B TeueHume artoro mepumoga ¢op-

MUpyeTcs OOJBIIMHCTBO COBPEMEHHBIX TPYII MJIEKONMTAKIMX — Hace-
KOMOSIAHBIE, XWINHBIE, JIACTOHOTHE, KHUTOoOOpasHble, KomeITHBIE. IlosBu-
JIUCH TepBble NPUMHATMBHBIE NPHUMATHI — JeMyphl, & 3aTeM H HacTod-

mue 00e3LAHEI.

B HeoreHe KiamMaT cTaj 0ojiee XOJOZHLIM KM cyxuMm. TpomudeckKue H
CABAHHOBBIE Jeca, DOCIIMEe HEKOraa B YMEDPEHHOW 30He OT COBPeMEeHHOM
Benrpun g0 MOHroaum, CMEHAKTCA CTENAMM. ITO NPHUBEJO K IIHPOKO-
MY DACHpPOCTPAHEHMIO 3JAKOBBIX DACTEHWH, KOTODPhIE CTAAN HCTOYHHKOM
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Puc. 80, TlaneoreHossle ¥ HeO-
TeHOBBIE MJIEKOIIMTAIOLIHE.

1 — dernakogyc — mnaTuna-
JAbI mpefok Jgomageit (Hauya-
J0 maneoreHa); 2 — aorumn-

Iyc — MAaJeoreHoOBLIN NpeaoK
Jomazeit, UMeJ YeThipe Majlb-
& HA NepejHUuX M TPH HA
3aJHUX KOHeYHOoCTAX; 3 —
THNNAPHOH — Tpexmajnas Jo-
majbk — XapakTepHBIM KH-
TeJb HEOTeHOBBIX CTenei wu
caBaHH; 4 — majeoTpanyc —
npeloK COBPEMEHHBIX JKH-
pacdoB (Heoren); 5 — cabJe-
3ybelil THrp (Heorew); 6 —
oneHeobpaaHklil xupad — cu-
BaTepuii (Heoren); 7 — ru-
FaHTCKHII HOCOPOT — MHIH-
KaTepuit (maneored); 8 —
MepHTepUi — JpeBHeHIIMil
NpeIoK CJAOHOB (majeorex);
9 — HeoreHoBBIll CJ0H

NHIOH IS TPaBOAAHBIX MJEKONMTAalOIMuX. B atom mnepuome chopMuposa-
JIMCh BCe COBpPEMeHHBbIe OTPAALI MJeKonuralomux (puc. 80), moasmIHCH
IepBele 4YeoBeKooOpasHbie 00e3bAHBI.

IMocnexnnii nepuos KaHO308 — AHTPONOTeH — 3TO TOT T'EOJOrMYe-
CKMil IIepuoji, B KOTOPOM KMBeM H Mbl. Ero massanme o6ycJOBIeHO TeM,
4YTO MMEHHO B 3TOM IepHoJe NOABHJICA 4YeJOBeK. B aHTpomoreHe Bhie-
JIAIOT ABa Gera (He CTOJNeTHHA, a BEKa B I'e0JIOTMYECKOM CMBICIe) — naeil-
cmoyen u 2oaoyeH. IIpojossKNTe TbHOCTD 9TOTO MePHOAAa, M0 PA3HBLIM OIeH-
Kawm, cocrasager ot 0,7 1o 2 MJaH Jer, M3 HHX Ha JOJIO T'OJOIEHA NpH-
xoautcs okoyo 20 Teic. mocaeAHUX Jer. B Hauase mielicToneHa, HeCMOTPA
Ha NPOUCXOAMBIINME K 3TOMY BPEMeHH TOXOJOJaHUS, elle ObLIO ZOBOIL-
HO Temao, Ha TeppuTopur EBpasum m CeBepHOl AMEDUKH COXpaHAJICH
cyOrponnuecknii Kammar. B Teuenue mieficToneHa HabaOZANTHCH OUYEHB
CHUJIbHBIE H3MEHeHHA KJIMMaTa — IIDOM30ILIH YeThIpe TMIaHTCKUX oJe-
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JleHeHH#, CMeHABIIMXCH OTCTYIJIEHUEM JeAHUKOB. Bo Bpemsa oneJeHeHHH
MOIIHEIE JIeAAfHbIe IMUThl 3aKPBLIBAJIN MOBEPXHOCTH 3eMJH, AOXOAH [0 IIH-
porel coBpemenHoro Kuesa, XappkoBa, Bopomeska (puc. 81). 9t umame-
HEeHMA KJUMaTA NPHUBEIH K PasBUTHI IPYNI MJIEKONHMTAKIIWAX, IIPHCIO-
coBJIEHHBIX K CYIIeCTBOBAHMIO B CYPOBBIX YCJOBHAX, — MAaMOHTOB, IIep-
CTHCTHIX HOCOPOI'OB, TMI'aHTCKUX OJieHei, OBIEeGBIKOB M NHUTABIINXCA MMHU
KPYINHBIX XHIIHUKOB — IIEI[ePHBIX JbBOB (BOIpPEKHM CBOEMY HAa3BaHHIO
JKUBIIMX He B Iemepax, a Ha DaBHMHAX ¥ B IpeAropbsax) (puc. 82).
OrpuiaTe/bHBIE TEMIEPATypPhl B 30He OJIefleHEHUA IPUBOJAMIHA K TO-
My, 4TO mapsl BOALI KOHIEHCHPOBAJIHCH B BHJe CHera, a TasgHHe JIbJOB
¥ CHETrOB e)KeroJHO JaBajio MeHbIIe BOAbI, YeM BeImazano cHera. Haxom-
JleHUe THUMAHTCKHUX 3alacoB JibJa HA CyIlle [PHUBEJ0 K CYIIeCTBEHHOMY
MOHMMKeHUI0 ypoBHsA Muposoro oxeaHa (ga 60—90 m). B pesyiabrare Bo3-
HUKJM CYXOIYTHHEIE MOCTHI MeXAy KOHTMHeHTajabHOi Espomoit u Bpwu-
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Mnowanpb, 3aHsTas MaTEPUKOBBIM W , OxHas rpaHuua nnasy4vx NeAoB B

%///,% rOPHO-[A0AWHHLIM OnejeHeHWem B A CeBEepHOM Monywapuu BO Bpems

nnencToueHe MakCMManeHoro onegeHeHus

Puc. 81. Kapra nieicToleHOBOro onefeHeHUA

TAHCKUMH ocTpoBamu, Asueit m CeBepHOl AMEpHKOH, MEXKAY HOJYOCT-
poBom HHpokurait u ocrpoBamu BoHAcKoro apxmumesnara. Ilo stum yua-
CTKaM CYIIM IIPOMCXOAMT OOMEeH >XMBOTHBIMM ¥ DACTEHMSAMH.

Te ke cyxomyTHble MOCTHI, KOTODHIE CIYKHJIM NyTAMH oOGMeHa Ha-
3eMHBIMU JKHBOTHBIMM M DAaCTeHMAMH, IPENATCTBOBAIM oOMeHY (ayHOIi
1 Quopoit B coobmasmuxca paHee Mopax. OTCYTCTBHE CYXOIyTHOTO MOC-
Ta MexAy Asueit m ABcrpaameif, KOTOpas C MeJOBOr0 NepHoja ObLiIa
OCTPOBOM, COXPAHWJIO JKHM3Hb NPUMHUTHUBHEHIINM MIEKOMHUTAIOIIAM —
KJI0AYHBIM M CYM4YaThIM, KOTODHIE €Ille B HeoreHe OBLIM BEITECHEHBI HA
APYIruX KOHTHHEHTaX IJIAIEeHTADHBIMH MJEKOMHUTAIOMINMH,

B Crapom Csere (3a mckiouenuem Majarackapa) 4ejiOBeK DACCEINJ-
cA, kKak MHHUMYM, 500 ThIc. JleT Has3ajA, a BO3MOIKHO, 3HAYHUTEJIbHO PaHb-
mwe. Ilepex mociesuum onexgeHerueM (okoao 35—40 Teic. JeT Haszan) ye-
pe3 CYXONyTHBI MOCT B paiioHe coBpeMeHHOro Bepmurosa mponmsa Apes-
HUe OXOTHHKM u3 Asuu nepemau B CeBepHyoo AMEpHKY, KOTODYIO
sacesman g0 OrmenHoit 3emuu. K mauany rosonmeHa, Koraa HAYAIOCH IJIO-
fasbHOE TMOTeINIeHWe M TafHWEe JeJHHKOB, BHIMEDJIM MHOI'Me KPYIIHBIE
MJIEKOIIMTAIOIINe — MAaMOHTBI, IIEePCTUCTHIE HOCOPOIrH, MeIepHBIA Mexd-
Beab. llo-BuamMoMy, aTo BEIMHpaHMe ObLIO OOYCIOBJIEHO HE TOJIBKO U3-
MEHeHMAMH KJMMaTa, HO M aKTHBHOH JAeATEeJbHOCTHIO YeJOBeKa.

Oxono 10 ThIC. JileT Hasajg B YMEDPEHHO TEIJBIX OBJACTAX BeMun
(Cpenusemnomopre, Bamsxumit Bocrox, Muaus, Kurait, Mexcuka, Ilepy
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M Ap.) HACTYNWJA <«HEOJHTHYECKas DeBOJIOIUA», CBASAHHAA C II€Pexo-
IOM YeJOBEKa OT COOMpAaTeJbCTBA M OXOTHl K 3eMJele/IMi0 U CKOTOBOA-
crBy. Hauanoch ofoMalIHUBaHME KUBOTHBIX M BBeJleHUME PAcTeHUH B KyJib-
TYpY.

Bypras mesATesbHOCTH YeJOBeKa: paclmallka 3eMejb, PACKOPYEBKa M
BEDKHTAHHME JIeCOB, CTPABJMBAHHE ITACTOMIN M BBITANTHIBAHUE TPABOCTOEB
JOMAITHMMYM KMBOTHBIMH — I[PHUBEJA K BBEIMHPAHHMIO HJH COKPAIIEHHUIO
apeajioB MHOIMX CTEIHBIX KMBOTHBIX (Typ, Tapmad M Ap.), K pacmmupe-
Huio momazeit nycrsids (Caxapa, Kapakywmsl, Takna-Makan), nosBie-
HUK TOABHMIKHBIX IT€CKOB.

Bee aro ompeaenuio TOT BHAOBOHM COCTAB OPraHMYeCKOr0 MHpa, KO-
TOpBIH CYIIECTBYEeT B HACTOsIee BpeMs, IIOBJMAJIO HA COBPEMEHHOe reo-
rpaduueckoe paclpocTpaHeHHe OPraHu3MOB, CO34aJ0 HMX COBPeMeHHBIe
coobmiecTsa. OrpoMHYI0 pPOJib B DACCEJIEHHHM BHIOB M BUJA000pa3oBaHHM
CHIPPAJIM KAK CYXONYTHBIE MOCTHI, TAK W M3ONAUMA JexHUKaMu. MHOxe-
CTBO BUIOB M NOABUAOB C(HOPMUPOBAJIOCH B TedYeHHUe IJIeiicTOleHa M Io-
JIOLIeHA.

» 1. IlpuseauTe mpuUMepbl HAMOAJANTAIMHM B KaitHO30e.

@ 2. Kakue uameHeHus (ayHsl m (Jopbl NPOMCXOAUIHN B TedeHHe Mna-
jJeoresa u HeoreHa?

@ 3. Kax usmenmiuch daysa u ¢ropa B TeueHue aHTpomorena?

p 4. Kax uaMeHeHHS cpejbl, NMPOMUCXOAAINIMEe B IOCTEJHEe BPeMA, BIUA-
JOT HA 9BOJIONMIO HBIHE JKUBYIIMX OPraHU3MoB?

§ 60. Mnozoobpa3ue opzanuweckKozo mupa.
Ipunyuns. cucmemamuru

B uTore B5BOJIONMOHHOrO IpoLiecca BO3HHUKJO pasHooOpasue ¢opm
COBpEMEHHBIX ¥ MCKOIAeMBIX BHJOB JKMBOTHBIX, pacTeHMii, rpuboB u
MHKpoOpraHuamoB. Mx Kiaccuduranueif, T. €. IPYNOMPOBKOA IO CXOA-
CTBY M POJICTBY, 3aHUMAeTCS OTpacjb OHOJIOTMHM, HasblBaeMasd cucmema-
muKoit.

Hayuenue pasHooOpadus >KMBOTHOIO MMpa IIOKa AajJeKo OT 3aBeplie-
HuA. HaXoAKM HOBBIX BHIOB BO3MOXKHBI Jake Cpeau TaKUX KPYIHBIX
JKMBOTHBIX, Kak Muexonuraomue. Hampumep, B ¢dayne Poccum pas B
3—4 roma OMMCHIBAETCS HOBBIH, HeM3BeCTHBIM Hayke BHA. CkaeMm, 4TO
aumb B cepeaune 50-x rr. XX B. soosor A. B. MBaHOB OTKpBHII HO-
BRI THI KMBOTHBIX — moro"odop (puc. 83). Ilo macmrabam sT0 OT-
KDPBITHE MOXeT OBITh CPABHMMO C OTKphITHEM HOBO# miaHerst Conneu-
HOM CHCTEeMBbI.

BosuukHoBeEMe cucreMaTHiEM. OCHOBONOJNOXXHUKOM CHCTEMATHKH OBLI
meackuit Harypamuer Kapn JlunnHeil. OH BoepBble IPeAJIOMHUI KJIACCH-
(UOMPOBATHL OPraHM3Mbl HA BHABI, poAbl M Kjacchl. CoBpeMeHHas HayKa
mHoruMm ob6szana K. Jluanerw. OH BHoepsble BBIJIEJIHJ KIACChl MJEKOIH-
TAOIMMX W INTHUI, cMeJo o0beauHWJ 00e3bAH M YeJOBeKa B OAUH DAL
npumaroB. OgHako JIMHHe# He yTBep:Kaaj, 4YTO 4YeJOBEK HpOM3OIIEN] OT
00e3bAHBI, a JHIIL OTMETHJI MX HECOMHEHHOE BHEITHee CXOJCTBO.
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Beio JKMBHB BeJMKHIT YYEHBINH ITOCBATHI CHCTEMATH3AIMH KUBOH WM
He:XUBOM mnpupoasl. OcHoBHOM ero Tpyn — «CHcTemMa npupoasi», B KO-
TOPOM OH ONHMCAJ OTPOMHOE JJIsi TOTO BPEMEHH YHCJI0 BHAOB pacTeHuit
M JKMBOTHBIX. B mepBom uazanum oToif KHMruM Obuto Jgumb 13 crpanu,
a B mociaegHeM, jaBeHajgnarom — 2335. Ecam 6m1 MBI cerosHs monsita-
JIUCh ONMUCATH BCE HU3BECTHBIE HAM BH/JBI PACTEHHIi, XUBOTHBIX, I'puUOOB,
MHKPOOPraHM3MOB, VIeJHUB Kamiaomy Buay mno 10 crpok, To onucanusd
saHanu Obr 10 ThiC. TAaKUX KHUr, Kak «CucreMa NpHpOIbBIs».

Kapn JIuaHeif BnepBble BBeJ B HAYKY CHCTEMY ABOMHBIX JIATHHCKHX
HA3BAHMHN JKMBEIX OPraHM3MOB, TaK HASBLIBAEMYIO OUHADHYK HOMEHKILA-
mypy, KOTopas I03BOJIMJIA YCTAHOBUTH NHOPSJOK B OINHUCAHHM HOBEIX BH-
A0B. BBeneHue JaThHIHM I HAyYHBIX HAMMEHOBAHMM JKMBBIX OpPraHU3-
MOB CYLIeCTBEHHO objerumyio obileHne y4YeHBIX pPasHbIX cTpadH. Kaxasri
OpPraHu3M [O/KEH B COOTBETCTBHHM C TpeboBaHMAMH OMHADHOH HOMEHK-
JIaTYyPbl MMEHOBATBHCA CHAYAJA POJOBLIM Ha3BAHMEM (IHINETCA C ITPOIMC-
HO# OYKBBI), a 3aTeM BHUAOBLIM (IIMIIETCA CO CTPOYHOI OYKBBI).
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Puec. 82. Mnerkonuraimoiiue
mieicroneHa.

I — IIMpPOKOHOCHINK HOCOpOT
(ravano mepuojaa); 2 — HOCO-
por — ajacMoTepuii (cepeau-
Ha mnepuoja); 3 — THraar-
cKMil OpoHeHocel, — TJIMIITO-
JoHT (KoHen mnepwmoza); 4 —
IMTaHTCKMIl JIEHWBel, — Me-
ratepuit (KoHenm mepuoza);
5 — uiepeTUCTHINH Hocopor (Ko-
Hel nepuoga); 6 — MaMOHT
(koHeln mepuoja, JeJHHKOBAA
amoxa); 7 — [APEBHHUH CJIOH
(cepequna mnepuoaa); 8§ —
ApeBHuit 3ybp, mpenok coBpe-
MeHHOrO 3yb6pa m O6usoHa (ce-
pelMHA W KOHEI, Iepuoja);
9 — ruradTcKuil TophAHON
oJleHb (cepeguHa IepHoja);
10 — coBpeMeHHBIH WHAMNH-
CKHMH CJIOH

B pasHeIX paiioHAX Hame# CTPAHBI OZHOTO M TOrO e 3BepbKa —
CTEITHOrO CypKAa HAa3bIBAlOT I0-pasHOMYy: Oaiibak, Gabak, 6abauok, Tapba-
raH, CBHI[, CBHCTYH, CYyp, CYTyp, akcauok. HayuHoe ke JlaTHHCKOe Ha-
3paHue sroro Buaa — Marmota bobak (cypok-0aiibark) — fABIsAeTCA eIHMH-
CTBEHHBIM, KOTOPHIM MOJB3YIOTCA 300JIOTH.

HckyceTBeHHAas M ecTeCTBeHHaA cucTembl. Eciam HaM HY)XHO yCTaHO-
BHTH NOPHAJOK B KHUIOXPAHHUJIHUINE, TO MBI MOXKEM MCXOJHMTh H3 CAMBIX
pasHbIX NpuHUUNOB. MosxeM KiaccH(pUIMPOBATH KHHUI'H, HANDUMEp, IO
nsery obumomku uiam (Qopmary. Ilomobuasa KiaaccHpHUKaMfg KHUAT HCKYC-
CTBeHHA, TAK KAK OHA He OTpa)kaeT IJIABHOrO — COMEp:KaHWA KHUT,

Cucrema JIuHHes Oblla BO MHOIOM UCKYyccméeHHOU. B ocHOBY Kiac-
cu(UKAIMM OH IOJIOMKHUJ CXOACTBO OPraHM3MOB II0 HEKOTOPBIM HauboJee
JIETKO OTJIMYMMBIM NpusHaxam. Ho 5TH CXOJHBIe IPM3HAKU He BCeraa
o3HadaloT MX obmee npoucxoxkgenue. JIuHHeo eunie He OBIIM H3BECTHBI
OYeHb MHOTHMEe HayuHble (DAKThI, NO3BOJAIOIINE OLEHUTH CTeleHb POJICT-
BA TeX WM HMHBIX opraHuaMoB. OOBeJIMHUB DaCTeHHA II0 YHUCJAY ThIYH-
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HOK, II0 XapakTepy - onsuieHus, JIuHHe#d B psAge
CIy4YaeB CO3/ajl COBEPIIEHHO MCKYCCTBEHHEBIE I'DYII-
nel. Tak, B KJacc pacTeHH#l ¢ MATHIO THIYMHKAMH
OH 00BeINHUI MODKOBB, JIeH, Jebeay, KOJOKOJIbYU-
KM, CMOpPOIMHY M Kanuny. M3-za pasnuuuii B unc-
Jle ThIYMHOK Oamskaiiine DOACTBEHHMKH, HATIPHU-
Mep OpyCHMKA M YepHHKA, IIONAJH B pasHble KJac-
cbl. 3aTO B APYroM KJjacce (OAHOJOMHBIX DPACTEHMI)
BCTPETUMJINCh OCOKa, Oepesa, ay0, psicka, Kpanusa
u enb. OnHAKO, HECMOTPA HA 3TH OYEBHAHBIE IIPO-
CUeThl, HMCKYCCTBeHHasa cucTeMa JIMHHes chirpaja
OTPOMHYIO POJIb B MCTOPUH OHOJIOTHH, TaK KakK IO-
MOrajla OpMeHTHPOBATECA B OUPDOMHOM MHOroobpa-
3uH KuBBIX cyumiectB. Korga K. Jlunueill u ero mo-
cJleloBaTeId IpyNnupoBaau OGJIU3KUE BHABI B pPO-
AbI, POALI — B cemeHcTBA M T. ., OHM Opaju 3a
OCHOBY BHeIIHee cxXoAcTBO (hopm. IIpHumHBI Tako-
ro CXOJCTBa OCTABAJHMCH HEPACKDPBITHIMH.

Pemenne aroro BajkHeilnero sompoca IpUHAA-
gexur Y. JlapBuHY, KOTODBHIH IOKA3a], YTO IPH-
YMHOH CXOACTBA MOJKET OBITh OGIIHOCTH IPOMCXOMK-
deHus, T. e. pojacreo. Co Bpemen [lapBuHa cucre-
MaTHKa CTaja 3801K0YUoHHOI Haykoil. Eciu Temeps
300J0T-cUCTeMaTHK oOO0beaAuMHsieT poxael cobak, Ju-
CHI[ ¥ INAKAJOB B €JUHOE CeMeHCTBO MCOBBIX, TO
OH HMCXOAUT HEe TOJIbKO M3 BHEIIHEro CXOJACTBA
(opM, HO ¥ M3 OOIIHOCTH UX NMPOMCXOMKAEHUA (pox-
crBa), OOIIHOCTE IPOUCXOKAEHHUHA JOKA3LIBACTCH
U3YYE€HUEeM MCTOPUYECKOro pA3BUTHA U CTPOCHMH
Puc. 83. Tloronodopa  ITHK ommchIBAeMBIX BUJIOB.

Juasa Toro 4robbl IMOCTPOMTHL CHCTEMY TOH MIIH
WHOM TpYIIBI, YYeHbIe HMCIOIL3YIOT COBOKYITHOCTH
Haubojiee CyIIEeCTBEHHBIX NPU3HAKOB: M3Y4alOT €e MCTOPHYECKOe DA3BuU-
THE I10 MCKONAEMBIM OCTATKAM, HCCJIEeAVIOT CJIO0HOCTh AHATOMHYECKOIO
CTPOEHUS COBPEMEHHBIX BHJOB, OCODEHHOCTH PA3MHOMKEHHs, CJIOMKHOCTH
OpraHM3anyuy (HeKJeToYHble — KJETOYHbIe, GeabsjlepHble — AAepHBIE,
OJHOKJIETOUHEIE — MHOTOKJETOUYHBIE), CPABHHUBAIOT HX 3MOPHOHAILHOE
pasBuTHe, OCOGEHHOCTH XMMHYECKOrO COCTaBA M (DU3MOJIOTHH, H3ydaloT
THII 3anlacamliuX BeIecTB, COBPEMEHHOe M MpOILIoe pPACHpPOCTPAHEHHUE
Ha Halleil IaHeTe. OTO MO3BOJIAET ONPEAETUTH TMOJOMEHHe NAHHOTO BH-
Jla cpeiu OCTANBHBIX M IOCTPOMTH €CMecmeeHHYK CHCTeMy, OTpakaio-
YO CTEeNeHb POJACTBA MeXJy TIPYINaMM OpTraHH3MOB.

Hyxns0 ckasaTe, uTO cucrema 0e3bAJEPHBIX OPraHM3MOB OCTABAJIACH
HMCKYCCTBEHHOM BILIOTBH A0 BTOpO# monoBuHbI XX crosetus. D10 06bAC-
HAETCSA TeM, YTO B PACHOPAKEHUM YUYEHBIX elle He ObLIO TOUHBIX MeTOo-
AI0B OIpe/ieJIeHUsT CTelNeHW DPOJCTBA MHUKPOOPraHuamMoB. [IpuMeHeHUe co-
BPEMEHHBIX METOMO0B MOJEKYJIAPHOW OMOJIOIrMM MO3BOJIUIO TOJOMKHTH B
OCHOBY CHCTEMATHKM IPOKAPHUOT CTPOEHHME UX reHOMOB. Pe3yianTaThl OKa-
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KAPJI JIMHHEHU (1707—1778) — 1mBexckuii HATypa-
auer, Bpad. OCHOBOMOJOMHUK HNPHUHIIMIIOB M METOA0B
CHCTEMATHKHM opraHWdYeckoro mupa. OcHoBaTens M nep-
Belii nmpeaugenTt IlIBenckoit akagmemun Hayk. IlouerHbli
yinern Caukr-Ilerepbyprckoil akageMus HaYK.

sanuck Brnevarisaomumu. Crano oYeBHJHBIM, 4YTO MHOIHME IDPOKAPHOTHI,
paHee O0beIMHABIINECH B Té UM MHBLIE CHCTEeMAaTHYECKHe I'PYNILI, COBCEM
He POJCTBEHHEl ApPYr Apyry. XOpoIlIo H3BecTHAas paHee Ipylna 3sKcTpe-
MO(HUIBHEIX (MKHMBYIIHMX B SKCTPEMAJIBHBIX VCIOBHAX) HPOKAPHOT OKAasa-
Jlacb HACTOJIBKO OTJUYHOH oT O0axkTepwil, YTO HX NPHILIOCH BEIJIEJIHTHL B
OTAEeNBbHOE LapcTBO — apxeu. PaHee BKJIOYABIIMECHA B IAPCTBO pacre-
HHMH CHHeseJIeHble BOJOPOCIHM OKAa3aJuCh COBCEM HE PACTEHUAMH, OHH CO-
CTaBJIAT NOALAPCTBO yuarobaxkmepuit B uapcrBe Oaxrepuii. Bor kak
BRITJIAAUT YIPOIIeHHAA CXeMa CONOJAYMHEeHHSA CHCTeMATHYECKHX eIWHHMIIL,
MCIOJIB3YEMBIX [JIf eCTeCTBEHHOH KJacCH(PUKAIINH:

UMNEPUS (HeknetoyHbie u knetoyHsie)
HALOLUAPCTBO (npokapuortsl n aykapuotst)

LLAPCTBO (pacreHusi, xusotHble, rpubbi, 6akTepun, apxeu,
BUPYCHI)

NOAUAPCTBO (ogHoknerouHsle, MHOrOKIETOYHbIE)
TWUN (Hanpumep, yneHncToHorne nmm xopaosbie)
KNACC (nanpumep, Hacekombie)

OTPSAL (Hanpumep, 6a604kn)

CEMEWCTBO (Hanpumep, 6ensiHkm)

POA (Hanpumep, 6ensiHka)

BW[, (Hanpumep, kanyctHas 6ensiHka)
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® 1. Tlouemy cucremy K. JluHHes Ha3bIBAIOT MCKYCCTBeHHOI?

» 2. B uem 3snauenme tpyzoB K. JIuHHes AnA pasBUTHA CHCTEMATHKH?

» 3. MoxHO 1M cKa3aTh, YTO CHCTEMATHKA ABJAETCA 0TODpaKEeHHeM 3BO-
monuonHoro npouecca? [loscHure orser.

§ 61. Knaccugurayusa opzanuimos

Jdee ummmepuu mnpupoxasl. Ilopasinsioniee GOJBIIMHCTBO HBIHE KUBY-
IIAX OPraHU3MOB COCTOMT M3 KJeTOK. JIlumes HeMHOrHe Haumbojee MPOCTO
YCTPOEeHHBIE OPraHM3Mbl — BHPYCHl M (aru — He HUMEKT KJeTOYHOTO
crpoeEnd. Ilo aromy BakHeHIIeMy NPHU3HAKY BCE JKMBOE JEJUTCA HA JBe
umnepuu — HEKJeTOYHBIX (BMpYCHI M (arm) U KJIETOYHBIX, WUIH KAPU-
om (or rped. <«KapuoH» — aapo) (puc. 84).

Heknerounsie ¢opmsl xu3Hu — Bupycsl u darn. MMmnepus Hexe-
TOYHBIX COCTOMT M3 €JMHCTBEHHOIO LApPCTBA — BHPYCOB.

Hx crpoenue onmcaro B § 18. Bupycel HACTOJIBKO pe3ko OTJIHYAOT-
¢A OT BCeX JAPYTMX OPraHU3MOB, UTO y4YeHBIe He Cpasdy pelInJIHuCh CYH-
TaThk MX KHMBBIMM. [lake GMHApHAS HOMEHKJATypa, NPHUHATAA AJHA Bce-
ro JXHBOro, AJs BHUPYCOB He npuBHiack. o cux mop ocraercs HescHOHN
UX BBOJIOLMOHHaA HcTopud. OueBMIHO, YTO BHPYCHI HE MOIJIM BO3HUK-
HYTH paHbIle, YeM KJETKH, IIOCKOJLKY 0e3 KJIeTOK OHH KHUTh HE MOIYT.
IToaToMy npaBUIBHO HA3LIBATH MX HE «JOKJETOYHLIMH», KAK 9TO YacTo
BCTpeuaeTcd, & <«HeKJeToYHbIMH». IIpegmonararor, 4YTO BUPYCHI MOIJIH
BOBHUKHYTh M3 KJETOK B peayJbTaTe JereHepanuu (Bcrnomaure § 52) npm
nepexoze K BHYTPUKJIETOUHOMY NAPASUTUIMY.

Kaerounsie ¢GopMbl KM3HM, HX pa3jelieHHe Ha 0e3dbsaepHbIe W sAxep-
Hple. TunuyHas CTPYKTypa KJIETKH, CBOMCTBEHHAs OOJBIIMHCTBY Opra-
HU3MOB, BO3HHMKJIA He cpady. B KJjeTke npeacraBuTesieil ApeBHEHINIUX M3
COBPEMEHHBIX THUIIOB OPraHM3MOB ILUTOIIAZMA M SAEPHBLIN MaTepuan c
IHK eme He oTaeneHsl APYr OT Apyra, OTCYTCTBYIOT MeMOpaHHBIE Opra-
HoMAbl. Ilo HANMYMIO WMJAM OTCYTCTBHIO HAPA KJETOUHBIE OPraHU3MBI
AenAT Ha pABa Hadyapcmea: Oe3ssadepHbie (npoxapuomwvi) W slepHble
(ayrwapuomut) (OT Tped. <«MIPOTOC» — NEPBBIA M «3y» — TMOJHOCTBIO,
BIIOJIHE).

IIpoxapuorsl. K npokapmoraM oTHOCAT Haubojiee NPOCTO YCTPOEHHEBIE
(hOpPMBI KJIETOYHBIX OpPraHu3MOB.

HanumapeTBo mpoKapuoT pasjensioT Ha JBa IlapcTBa — apxeil m Oak-
Tepuil.
Apxen. Apxen — OesbsAgepHbIe OPraHW3MBI, [0 pasMepaM u (op-

Me KJIEeTOK IOXOKHe Ha OaKkTepuii, K KOTOPBIM MX paHbIIe M OTHOCHJIH,.
OfHAKO IO CTPOEHHIO I'eHOMa, anmapara OeJKOBOTO CHHTe3a, KJETOYHBIX
MeMOpaH OHM OYeHb CHMJIBHO OTJIMYAIOTCA OT Dakrepuii. BoabmmuCeTBO ap-
Xell ABIAITCA OKCTPeMOMHIAMM, KUBYIIMMH B TAKHUX YCJIOBHAX, B KO-
TOPBIX HE MOTYT CYIIEeCTBOBAThL APYI'Me YXUBLIE OPraHM3MBI, — IPH OYEHb
BBICOKHMX TeMIlepaTypax H JaBJIEeHHAX OKOJO IIYOOKOBOJAHBIX TepMAaJb-
HbIX MCTOYHHMKOB, B HACBIIIEHHEIX COJAHBIX DACTBOPAX, B OYeHb KHCJIBIX
UM OuYeHb INeJOUYHBIX Bojgoemax. Hekoropkle apxem, MCHoJab3ysA B Kaye-
CTBE MCTOYHMKA JHEPIMHM DasJIMYHble OPraHWYECKHEe COeAWHEHMWs, BhIpa-
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QYKAPUOTDI

XWBOTHBIE

rPUBbI

PACTEHMA

Boicwme rpubsi

Huawme rpuboi

Puc. 84.

Bakrepun <

|LiwanobakTepun

HAOUAPCTBA

UAPCTBA

NOAUAPCTBA

Cxewma KJaaccH(pUKAUK KJIeTOYHBIX OPraHM3MOB
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6aTbIBAIOT METAH, YTO He CBOMCTBEHHO HUKAKUM
ApyruMm opraHuamam. MetaHoOpasywlnue apxeu,
BXOJAIIME B COCTAB KHINEYHOH MHKpPOQIOpH! He-
KOTOPBIX JKMBOTHBIX M 4YeJIOBEeKa, obecreumBaioT
CBOMX XO03feB JKM3HEHHO HeOOXOIMMBIM BUTAMH-
HOM Bi,.

Bakrepumn., llaperBo Oaxkrepmii BRIIOUaeT
B ceba mopmapcTBa yuaxobaxmepuii wu Gawxme-
pult. IlnanobakTepun paHbIIe OTHOCHJIM K pac-
TEeHUAM M [0 CHX [IOp MHOTJA HA3BIBAIOT CHHe-
3eleHBIMM BojgopocaaMmu (puc. 85). Iro apes-
Helimue opraHuaMel Ha 3emue. Ilmanobaxrepuu
CBITPAJI OTPOMHYIO POJIb B 00pA30BAHUM TIOUYBEI
1 coBpeMeHHO#N armochepnl 3emau. K vuM or-
HOCMJIMCh M Te JApeBHeifmne (POTOCHHTE3UPYIO-
IIHe OAHOKJIETOYHBIE OPraHU3MBbl, KOTOpPEIe, BCTY-
OUB B cMMOMO3 C ZPYIHMMH OPOKAPMOTAMH, CTa-
JI¥ IIPeIKaMHM XJIOPOIJIACTOB BCEX CYIECTBYIOIMIUX
celfyac 3eJIeHBIX DPACTEHMI.

Cpean GaxTepwil BBIAENAIOT TPYNINY MyPHyp-
HBIX npomeo0axKmepuil, K KOTOPLIM OTHOCAT ITPO-
KapHOTHYECKUX NPEAKOB MHTOXOHIPHIA,

Hacroamue 6akTepun, wiam aybaxmepuu, ur-
pPaioT OTPOMHEYIO POJb B OGUON0ZUYECKOM KPY2ZO-
80pome BeIlecTB B TNPUPOJE M XO3ANCTBEHHOM
MU3HHU dYesioBeKa. MaroroBienue mnpocTokBamiu,
anuao(uINHEa, TBOpOra, CMETAHBI, ChIPOB, VKCY-
ca HeMmbIcaIAMO 6e3 peicTBus OGaxkTepwuii.

B Hacrosmee BpeMsi MHOI'Mé MHKPOODPraHM3-
MBI MCIOJB3YIOTCA MAJIA IPOMBIILIEHHOTO ITOJY-
UEHMA HYMHBIX YeJOBEKY BeIeCTB, HalpuMep
JexapcTB. Mukpobuosoruyeckas NPOMBINIIEHHOCTh CTAJNA BasKHOM oTpac-
JIbI0 TPOM3BOJCTBA.

ITevanbHyI0 M3BECTHOCTH MOJYYHIN MapasMTHYECKHe 0AKTEPUHM — BO3-
Oyaurenn omacHeHmux 3abo/ieBaHWI HYeJOBEKa: YyMbl, XOJephl, Ty6epky-
Jie3a, AM3EHTEPHN M MHOMecTBa Jpyrux saboneBaHuii. Bupycel u Gakre-
pUM — OCHOBHBIe BO30yauTenn HH(MEKIHOHHBIX 3abosieBaHUIl.

Jykapnorsl. Bce ocranbHBIE ODPraHM3MblI OTHOCAT K SAJEPHBIM, HWJIH
aykapumoraMm. OCHOBHBIe NPH3HAKM 9yKapuMoOT HokasaHel B Tabamme § 10.

OYKapuoOTHl pa3feNdioT HA TPH LAPCTBA: 3€J€Hble PACMEHUA, 2pubbl
H JHCUBOMHDbLE.

Benenbie pacreHus. Cioja OTHOCAT 3e/leHble PACTEHUA C ABTO-
TpodHBIM nuranueM. OYeHb peKO BCTpeYaeTcss reTepoTpodHOCTHL (Hanmpu-
Mep, y HACEKOMOAMAHOTO pPACTEeHHA DPOCAHKH U Y NApasUTHUYECKOro pacTe-
HuA omennl). Beergma ectes muactuabl. KieTku, Kax npasuiio, MMeOT Ha-
PYIKHYIO ODOJIOUKY M3 IeJIII0JI03HI.

ITapcTBo pacTeHMil MOAPA3AENAIOT HA TPH MOJAIAPCTBA: HACTOAIIHE BO-
JIOpOC]IM, KpacHble BOJOpociu (OArpAHKU) U BBHICLIME PACTEHHUA,
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Puc. 86. Hacrosimue BOJOPOCIH.

A — OHOKJIETOYHbIE; 2 — KOJOHHAJIEHEIE; 3 — Kayaepna — MHOroajepHas
BOOOPOCHE, TeJO KO‘TOpOﬁ He pacujieHeHO HA KJeTHKH, 4 — HATYaTaAA BOOOPOC/Ib,
5 — MHOrOKJIeTOYHAasA Xaposada BOIJOPOCJIb

Hacmosaujue eodopocaw — 3TO HU3MINE pacTe- \

HudA. Cpeau HECKOABKHX THMIIOB 3TOr0 IOJLAPCTBA
BCTPEYAOTCHA ORHOKJIETOYHBIE W MHOTOKJETOYHEIE,
KJIETKM KOTOPBIX TI0 CTPOEHHIO M (DYHKIUAM pas-
anuHBl (puc. 86).

3aMeuyaTenbHO, YTO B PASHBIX THIIAX BOAOPOC-
Jleil MpoCJIe:KUBAIOTCA TEHJEHIUH Ilepexofa OT OJ-
HOKJIETOYHOCTH K MHOTOKJIETOYHOCTH, K CIIeIWaJIH-
3a0MM M pasfejieHUI0 IOJOBBIX KJIETOK Ha MYK-
CKHe M eHCKHe.

Taxum o6pasom, pasHble THIIBI BOJOPOCTEH Kak
OBl AenaloT MONBITKY NPOPBATHCA HA CJEIYIOLIHt
aTa’k — HA YPOBEHb MHOTOKJIETOYHOTO OpPraHM3-
Ma, rjie pasHble KJETKH BBINOJHAIOT pasjMuyHbie
¢yarnuu. Ilepexos oT OZHOKJIETOYHOCTH K MHOTO-

KJIETOYHOCTH — IIpUMMep apoMopdo3a B DBOJIOLINH
3eJIEHBIX PaCTeHHH.
Kpachbie 60dopociu — MHOrOKJIETOYHLIE Opra-

Hu3MBI. OKpacka KpacHBIX BOAOPOCJIEH OIpepess-
eTcf HaJIMYMeM B MX KJeTKax, NOMHUMO XJopodui-
Jla, KpacHoro M cuHero nurmeHrtoB (puc. 87). Ba-
TPAHKOBBIE DPE3KO OTJIHYAIOTCA OT HACTOAMINX
BOAOpOCJEl TeM, 4YTO JaKe MYMKCKHEe IaMeThl —
CIIEPMHUHM JIMIIEHBEl YKT'YTHKOB W HEIMOABHYKHEIL.

K ebicwum pacmenusam orHocAT rpynmy pacre-
HHUi#, KOTOpble HMMEIT CIEeNHaJbHYI0 COCYAMCTYIO

Puc. 87. BarpsHKoBasi BOJOPOCJIbL
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CHCTEMY, II0 KOTOpPOH TpaHCIOp-
THPYIOTCA MHHEpPAJIBHBIE M Opra-
HUYecKHe BemiecTBa. Ilpmobpere-
HHE TaKOH IpoBOAAIIEHd cocyau-
CcTOM cHCTeMbl OBLIO BarKHeEHIIUM
apoMopd030M B 3BOJIOIHH pac-
reruii. K BricmmM pacreHusMm

OTHOCAT CIIOPOBEIE — MOXO-
BUJHBIE, MANOPOTHHKOBHIHEIE
(puc. 88) u cemeHHBIE — TI0JIO-
ceMeHHEIE, TIOKPBITOCEMEHHBIE
(BETKOBEIE).

CriopoBeie pacTeHus — Imep-

BEIe W3 3€JIeHBIX PACTEeHHi, BbI-
mwenmue Ha cymy. OgHako ux
NOJABHAMHBIe, CHAOMMEHHBIE KIY-
THKAMHU TaMeThl CIIOCOOHBI Ilepe-
ABUTATBCA TOJBKO B Boje. Ilo-
3TOMY TAKOH BBHIXOA HA CyIIy

Puc. 88. Bricmune cnopossie pacrenus (ma- HEJIb3A CHHTATH IOJHBIM.

MOPOTHUKOOGpa3HbIE). Ilepexox K cemMeHHOMY pas-
Caesa Hanpaéo — XBoll, NIJayH, mano- MHOMEHHUIO II03BOJIMJ PACTEHHAM
POTHUE oroiitu ot GeperoB B ruaybn cy-

I, YTO CYHUTAETCH eIlle OJHUM
BasKHeHInIMM apoMopdo30M B 3BO-
JIOIMU pPACTEeHHM.

IF'pu6el. Cpeau rpuboB pasiaumvaioT pasHooOpasHbie QOPMBI: XJIeOHYIO
naeceHb, NJAeCHeBOH IpHOOK NMeHMIIMIIIYM, DIXKABUYMHHBIE I'PHUOBI, MIIAIOY-
Hble rpubel, TpyroBHKH. O6meill 0co0eHHOCTBIO AJA CTOJL pasHooOpas-
HbIX (hopMm sBAsieTcAa ofpasoBaHHe BEreTATUBHOIO Teja I'puba U3 TOHKHX
BeTBAMUXCA HUTeH, 00pasyiomux rpubHUILY.

K rpynnme HH3MIMX 3YKApHOT OTHOCAT JMIIAWHHUKH. DT0 CBOe0O-
pasHad rpynmna OpPraHu3MOB, BO3HUKIIAA B peayJjbrare cumomosa. Temo
JumaiHuKa obpaszoBaHo rpubomM, B KOTOPOM MOI'YT KHUTh IMaHoDaKTe-
PHMHM M 3eJieHble BOZOPOCIH.

Musorusre. Eciim cnpocuTs, ueM OTIMYAIOTCH JKUBOTHBIE OT pac-
TeHH#, TO OOBIYHO MOKHO VCJBIIATE OTBeT: «H{MBOTHBIE MOIBHMXKHEI, a
pacTeHHs HENOJABHMKHEI». ITO B OCHOBHOM IPABUJBHBIN OTBET, XOTA H3-
BECTHbl JABMIKEHUA Y pacTeHUH (JIMCThbA MHMO3bI) W HENOJBHIKHEIE KU~
BOTHBIE (KopasnoBeie moguisl). Ho mouemy GOJBIIMHCTBO KUBOTHBIX I10-
JOBUIKHBI?

Bece xkmBoTHBIE — rereporpodHble opraEusMel. OHM AKTHBHO H00BI-
BAIOT OpPraHMYeCKHe BelllecTBa, IOEJAas Te MJIM WHBIE, KAK NPAaBUJIO, KU-
Bele opraHuamnl. [Jobeiua Takoro xKopma tpebyer noasu:kHOCTH. C OTHM
¥ CBA3AHO pasBUTHEe DPa3HOOOpPABHBIX OPraHOB ABHIKeHHA (HampuUMep, JOK-
HOHOKKM aMeObl, peCHUYKH HHOY30PHUN, KPBLIbA HACEKOMBIX, INJIABHUKH
pei6 m 1. a., puc. 89). BricTpeie ABMIKeHUS HEBO3MOXKHBLI 0e3 HAJUYHUA
MIOABHMIKHOIO CKeJleTa, K KOTOPOMY KpemuTcs Myckyiarypa. Taxk Bo3HH-
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KaeT HAPYXHBI XMTHHOBBIA CKeJleT YJIeHNCTOHOTHMX, BHYTDEHHUH KoCT-
HEIH CKeJeT IO3BOHOYHBIX.

C momBMXKHOCTBIO CBSI3AHA M APYyras BajskHAA OCOOEHHOCTBH KHBOTHBIX:
KJeTKA JKMBOTHBIX JIMINIEHA IJIOTHOW HaAPY:KHOH O060J0YKH, COXpaHAs
JMIOb BHYTPEHHIOIO IUTOIIA3MATHYECKYI0 MeMOpaHHYI0 o6osouky. Hamu-
YHe B KJIETKEe KMBOTHBIX HEDACTBOPMMEBIX B BOAE TBEPJBIX 3aNacaionux
BellecTB (HATIPUMEDP, KPAXMAJa) MPensTCTBOBAJIO OBl NMOABHIKHOCTH KJET-
Ku. BoT mouemMy OCHOBHBIM BaNACAIOIHM BEIIECTBOM Y KMBOTHBIX ABJIA-
eTcs JIerKOPACTBOPHUMBIH IOJWCAXapUJ — TJIHKOIeH.

IlapcTBO KMBOTHBIX pacmajaeTcs Ha [BA NOALAPCTBA: npocmeiluiux
(M 0OHOKIEMOUHBLX) W MHOZOKJIEMOYHbLY XHcueomublx. Mopdomornue-
CKM TpocTeillee — KJeTKa, (GYHKIUOHANBHO — opraHuam. Orcioza cie-

Puc. 89. TlpeacraBuTeny 4IeHWCTOHOIMX.
I — pak; 2 — nayk; 3 — kJjem; 4 — MHOrOHOXKKA; 5 — Oabouka; 6 — my-
xa; 7 — KYK; 8 — KY3HeUHK
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AyeT ABOMCTBEHHOCTb €ro Hpupojsl. PYHKIMM OPraHOB M TKaHe# y mpo-
CTEMIINX HECYT OTAeNbHBIE YYACTKM KJeToK. Hacrodimme MHOTOKJIETOY-
HbIE XapaKTepHU3yIoTcAa o0beJUHEHUEM KJEeTOK PA3JWYHBLIX THIOB B TKAHU,

@ 1. OxapaxrepuayiiTe BUDPYChl KaK HEKJETOUHEIE (DOPMEI.

® 2. HasoBure mpusHakm, XapaKTepHbIe AJIsi BCeX KJETOYHBIX OPraHua-
MOB.

@ 3. CpaBHuTe CTpOoeHMe M (YHKIHU KJIETOK NPOKAPMOT M 9YKapHoT,
CnenaiiTe BBIBOABI.

» 4. Kak Bbl cumraerTe, Kakoe NPAKTHUECKOE 3HAYEHME MMeeT CHCTeMa-
Tuka? Kakxme nmpobieMbl oHA momoraeT pemuTh?

I'nasa XIV. IIPOUCXOMKIEHUE YEJOBEKA

Bce coBpeMeHHBIE JIIOAM NPUHAJIEKAT K OJHOMY GMOJOrMYeCKOMY BH-
ay Homo sapiens — uesoBek pasymublii. M3 mosyropa MMJJIMOHOB BH-
AOB KMBOTHBIX, M3BECTHBIX HayKe, TOJbKO YeJIOBeKY NPHUCYIIM BO BeCeil
NIOJIHOTE€ TAKWE CBOMCTBA, KaK CO3HAHHME, peub, abCTPAKTHOE MEBIILIeHUE.
Passurue 9TMX CBOMCTB Ye/lOBeUYECKOH INCHXHKHM B COYETAHHH C TPYAO-
BO# JeATEeIbHOCTHIO CIIOCOGCTBOBAJIO BO3PACTAHWIO POJH COIMAJBHBIX OT-
HOIUEHUH B 3BOJIIOLMHU YeJIOBeKa, 06eCIIeUHBIINX €My JKOJOTHUeCKOe Ipe-
BOCXOJICTBO HaJi BCEMHU JKUBLIMU CYII[ECTBAMH, CHOCOOHOCTDL 3aCEJHTh NpaK-
THYECKH Bce peruoHel 3eMJau U BeITH B KocMmoc.

OcosnaBafd CBOI0 YHHKAJBHOCTH, JIOAM M3JaBHA NBITAJINCE OOBICHHUTE
CBO€ IPOMCXOMJEHHe. ITHU IONBITKU IOPOJMIN MHOMKECTBO JIETeHJ, Be-
poBaHuil u ckasaHuil. PasBuTHe HAyKH, MCKONaeMble OCTAHKH, oGHapy-
JKeHHBbIE 3a IIOCJIeJHEe CTOJieTHe, IIO3BOJHJIHM OTBETUTh HA MHOTHE BOIPO-
Chl, KacawIiuecsa IIPOUCXOXKIAeHUA dejgoBeka. CerofHf M3BECTHO, KAK BbI-
rIAleNn IpeaKH 4Ye/JI0BeKa, TIjJe M KOrJa OHM BIepBhle MNOABWJINChL, B
KakoM HaIpaBJeHUuH HBOJIOIMOHMpPoBanu. Tem He MeHee MHOTOe B MCTO-
PHH BO3HUKHOBEHHMA W 3BOJIOIMH YeJIOBEKA OCTAETCS HEeSCHBIM.

IIpucrynas k HaydHOMY OOBACHEHMIO IPOMCXOMKACHUA 4YeJOBEKa, CJe-
AyeT MOMHHUTh, 4TO J000if OMONOTHYECKUN BUJ ABJIAETCA I0-CBOEMY VHH-
KanbHBIM. CTeneHb YHMKAJIBHOCTH BHAA ONpeAeSdgeTcd TeM, HACKOJIBKO
CXOJHBI C NAHHBIM BHJIOM ero Ojuikailline pOJCTBEHHMKH M3 UHCJIA HbBI-
He JKMBYIIMX OPraHM3MOB, TeM, KaKoe KOJHMYECTBO POJCTBEHHBIX (HOpM
BBIMEDJIO paHee, & TaKKe TeM, HACKOJbKO YHHKAJIbHEIMH ObLIM Ipolec-
Chl, MMEBIIIME MECTO B IBOJIOINHM JAaHHOrO BHjA.

§ 62. Brusalwue «podcmeennuku» uenoeexa
cpedu HUBOMHBLX

MosekynfpHBIE, IUTOTEHETHYECKHMe M CPaBHUTENIbHO-aHATOMHUYECKHE
HCCIeOBAHNSA IOKA3BIBAIOT, YTO B COBPEeMEHHOIl Ipupoae Haubosee 6u3-
KHMH YeJIOBEKY SABIAITCA ABAa BUAA IuuMmIanse, [lasee B aToit cucreme
poACTBA CJIIEAYIOT ropuijia M OopaHryTad. Ilo KpHTepusM B00J0THUECKOM
CHCTEMATHKH YeJIOBEKA U NepeYHCJeHHBIX YesJ0BeK0OOpasHbIX 00e3bsH OT-
HOCAT K OTPAAY IPUMATOB.
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CocraB orpsaga npumaros. Orpsa mpumaroB (0T JaT. «IPUMYyC» —
nepselif, rnaBHedmuit) BeigeneH B 1758 r. K. JIunseem. MM xe npea-
JoxeHo HasBaHue Buaa Homo sapiens.

Orpax npumaToB BKJI0OYaeT okojo 200 BMAOB, pacipoCTpaHEHHKIX Ipe-
MMYIIECTBEHHO B TPONMYECKHMX M cybGrponmuuecKux Jjecax. B orpsane BbI-
AeJA0T NOAOTPAN mNonayobe3baH M NOAOTPAJ Hacrosmux obespsan. Ilo-
CJAeHMH IpeicTaB/JeH ABYMA reorpaduyecKyu H30JMPOBAHHBIMM TpyIina-
Mu (ceknmusamu). 9T0 IMUPOKOHOChIe OGeswbsaHbl llenTpansroit m IOMkHOMK
AmepuKH M y3KOHOCHIE 00e3bsaHBl AQpHUKH M Asum,

Cpenn y3KoHOCHIX 00e3bAH BHIIENAIT HAJACEMEHCTBO NOMMHOHMIOB, KO-
TOpOe IpeACTaBJeHO TpeMs cemelicTBaMu. B cemelicTBO MajbIX yejoBe-
Koo0pasHbIX 06e3bsiH o6beAMHAIOT rMG00HOB M cuamaHros. K cemeiicTsy
KDYIHBIX 4YejoBeKooGpasHBIX 00e3bfH OTHOCAT A3MATCKUX OPAHI'YTAHOB,
appUKAHCKUX POPWJNY M IuMMIaH3e., Poa muMnanse BKIKOYAET JBa BU-
Ja: OOBIKHOBEHHBI M KapJMKOBHIM mumnanse. Tperbe cemeiicTBo — ce-
MeHCTBO TOMHMHHJ — B HACTOAIIEe BPeMS MPEJCTABJIEHO eIWHCTBEHHBIM
BHU/JIOM 4YeJIOBeK pasyMHBIH. K aTOMYy ’Ke ceMeHCTBY OTHOCAT BCEX BHI-
MepIIMX NPAMOXOAAIIMX NPEeAIIeCTBEHHUKOB YeJOBeKa.,

/lanHBIe cpaBHMTeNbHOM aHaTOMHHM. Bo BHemHem o6JuKe, B cTpoe-
HUH ¥ PACIOJIOMEeHUM BHYTPEHHHMX OPraHOB YEJOBEKA M YeJIOBeK0oOpas-
HBIX 00e3bAH MHOro obmero. MMewmnecs aHATOMUYECKHEe DA3THUYUST M-
Jly 3TUMH OpPraHM3MaMM MeHee JHAUMTEIbHBI, YeM MeKAY YeJOBeK00O-
PasHBIMU M OCTAJbHBIMHM 00e3bfAHAMH, ¥ CBA3AHLI OHHM IIPEJKAe BCEero ¢
pasHHIed B crnocofe NepeABUKEHHA.

W3 Bcex HBIHE MKHUBYIIUX MPUMATOB TOJBKO YEJIOBEK IepeJBHTaeTcHd
Ha JBYX KOHEYHOCTAX, COXPAHAA IIPHM STOM BepPTHKAJBHOE IIOJIOXKEeHHe
rena. lllmmnanse M ropuiyia, HAXOAACHL HA 3eMJle, IePeABHIalOTCA Ha ue-
ThIpeX KoHe4YHOocTAX. C onpefesieHHOH LeNbl0 IIMMIAH3e CHOCO0eH NpOoM-
TH Ha J[BYX HOTax HECKOJIbKO JeCATKOB MeTPOB, HO CTPOEHHe Tasa H
PACIIOJIOMKEeHNEe TA30BOH MYCKYJATYPBI 38CTABJAIOT €r0 BEPHYTHCH K 00OBIU-
HOMY crocoly IepeaBuKeHns.

C pasBuTHeM NPAMOXOMJEHHUA y YeJIOBEKA HM3MEHHJIMCh (DYHKIHMH Ta-
30BOM MyCKyJaTypbl. Te MBIIIIBEI Taza, KOTOPbLIE y 00e3bAH NPHBOAAT B
ABM)KeHMe Ta3o0e/lpeHHBIH cycTaB, y 4YeJOBEeKa BBINOJHAIT G(YHKIIHMIO
yAep:KaHuA TYJIOBUINA B BHINPAMJICHHOM TIOJIOMKEHUH BO BpPEMS [BUMKe-
HHA., VlaMeHeHMe (QDYHKIMIf MBIIIL IOBJEKJO M3MEHEHHMS B CTPOEHUH Ta-
3a. CoxpaTHINChL DACCTOAHUA, HA IPOTAKEHUM KOTOPBLIX MBIIIILI COBEp-
maiT paboTy. 9TO CTAJ0 BO3MOMKHEIM 01arojgapsa I0BOPOTY I10AB3J0LI-
HBIX KOCTeH Ta3a, NPOMCXOJMBIIEMY II0 Mepe COBEepPIIeHCTBOBAHUNA
npaMmoxoxaerusa (puc. 90, A). B pesyabrare Taz COBPEMEHHOIO UeJIOBe-
Ka uMmeer yameobpasHyio ¢opmy. Boabmas yacTs BHYTPEHHHMX OPraHOB
pacrojiaraeTcs Me:KJy NOAB3AOLIHBIMH KOCTAMM Tasa. TyloBHIne cTaJio
Kopoye, a HEeHTP Macc npumdamsmicad K TasobeIpeHHBIM cycraBaMm. Ha-
Ipy3Ka HA MBI TA38 YMEHBIINJIACK.

B c¢Basu ¢ mpAMOXOXKJEeHMEM TA3 YeJIOBEKA IPEBPATH/CA B OIOPY AJA
TIO3BOHOYHMKA, KOTOPHIH cran 0ojlee MACCUBHBEIM B CBOEH HMIKHeIl uyac-
TH U npuobpesn S-obpasublit u3rub. Boiblioe s3aThuiouHOE OTBEpCTHE IIe-
pPeMeCTHJIOCh B HMIKHIOK 4YacTb yepena. MaMeHuIMCH NPOMOPIMM KOHEU-
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A B
NoAB3AOLLHAR
KOCTb KpecTel
1 2 3
w1MnaH3e
A B

1 2
COBpPEMEHHbIA Yenosek

Puc. 90. Ornuuusa B CTPOEHUM TeJjla YeJOBEKa W IIMMIaHae.
A — 1noBOPOT NMOAB3AOIIHBIX KOCTeH Tasa; B — WM3MeHeHMA B CTDOEHHMH KHCTH
(I) m croner (2, 3); B — u3MeHeHHA pPA3MEpPOB M CTPOEHHHA MO3ra

Hocreit. Croma yTparuia XBaTaTeJqbHYI cnocobHocTb. KueTh, HANpoTHB,
crana Oosee pasBuTo, yeM y obespsin (puc. 90, B). Beaen sa mamene-
HUAMH CKeJleTa M3MeHWJIOCh IIOJIOKeHHe BHYTPEHHMX OpraHoB.

BoJsiee pasBUTEI HHTENJIEKT 4YelOBEKa, pPA3JIMYHUA B HCIOJb3yeMOH
nuimle o0yc/OBIMBAIOT PA3JHYUA B pasMepax M OPONOpPIMAX depena,
Mo3ra, 4desiocreil M 3y00B uejioBeka M 00e3bAH. B XoJe 9BOJIOIMH Ue-
JIIOCTH 4YeJIOBEKA OKOHYATEJbHO YTPATHJIM XBATATENBHYK (DYHKIUIO, CTa-
au Kopoue u cnabee. Kiablkm u KopeHHBIE 3yObl YMEHBIUIMJIMCH B pasMe-
pax. Mcuesnm HaArnazHUYHbBIE BAJTUKM ¥ KOCTHBIE uYepernHble rpedHH, K
KOTOPEIM y 00e3bAH KPENATCH MOIIHBIE YeJICTHBIE MBIIIIbI.

Moar m uepenHas KopoOka udenoBeka B 2—2,5 pasa 0Oojbine, 4em y
yenopekooOpasublx obeapsn (puc. 90, B). Moar uesnosexa 0oJjiee BBICOKO-
opranuaosaH. Ero Gosiee KpynHble J0OHBIE, TEeMEHHBIE M BHCOYHBIE J0JH
COBMECTHO OCYIIECTBIAIT (DYHKIMM MBIIJIEHUA, VIPABJICHUA ITOBeJeHHU-
€M M YJIeHOPAa3HeJLHOH peublo.

Ilosenenne npumarton. [loBegeHu 06e3bfAH CBOMCTBEHHBI crenuwH-
JeCKHe 4YepThl, CXOAHBIE C TAKMMHM OCOOEHHOCTAMH IOBEIeHUS UeJoBeKa,
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KaK CJHIOMKHAA COlMANbHAA CTPYKTYypa TIpynI, CoocofHOCTHE K HCIIOJIL3O-
BAHHMIO Opyau# Tpyjaa.

BonpmuHCTBO BHAOB 00€3bAH JKHUBYT rpynnaMu. [lis rpynn xapak-
TepHA HMepapXus — CHCTEeMa B3AaMMOOTHOIIEHHH, IPHU KOTOPOH OJHH 0CO-
0¥ MTOMHMHUPYIOT (rOCHOJACTBYIOT) HAZ JAPYTMMH, Te, B CBOI0 OUYepelb, MO-
IryT AOMHHHUPOBATHL HAaJ TPeTBMMH M T. J. ODe3bfiHAM TPHUCYINH KOOIe-
paTHBHBIE JeHCTBUA (3amIUTa, B3AMMOIIOMOINL), HHOrjAa Habawogaercs
JIOBOJILHO BBICOKHMIl YPOBEHb OPraHH3AIlHH OXOTEHI.

B npepenax rpynnbl 06e3bAHBI MCHBITBIBAIOT CHJIBHYI NPUBA3AHHOCTH
apyr k apyry. Heemorpsa Ha orcyrcrBme y 00e3bsiH UYJIEHOPA3AeJbHOH pe-
YK, OHM MOTYT NPHBETCTBOBATE W MOAGAAPUBATE APYr APYra, NPOABIATH
IOYTUTENBHOCTh MJIM AarpeccHBHOCTh. IIpu aroM 00e3bSHBI TOJNB3YIOTCH
pa3Hoo6pasHON MHUMHKOMH, KECTaMH, M034MH, 3BYKAMH, BBLIPAXKAIOIIIME
X aMouuu. ¥ HEKOTOPBIX CTaZHBIX 00e3bsH cymecrsyer Gosee 20 3By-
KOBBIX CHI'HAJIOB C BIIOJIHE OIIpeJesIeHHBIM 3HAUEHHEM.

TFosocoBoit anmapar oGesbsiH He NpUcHOcoOJeH AJdsA TeX pasHooOpas-
HBIX 3BYKOB, KOTOpDbIe CBOMCTBEHHBI 4YejioBeKY. I'JIaBHBIM OT/IHUYMEM 3BY-
KOBBIX CHI'HAJOB 00€3bAH OT YeJOBEYECKON peumn HABJAeTCA TO, YTO OHH
BCerja CBA3aHBI C KOHKPeTHOU curyamueil. Yenoseueckas ke pedsb I103-
BOJIAAET Mepeaarh cooblleHMe O TOM, Yero B JAaHHOW CHTYallMH HET.

Y MIeKOnMTAWIHUX B IEJOM HaBLIKH (HOPMHUDYIOTCA HyTeM BhIpabor-
KM YCJIOBHBIX pediekcoB, IOJApPaKAHNA, a TaKKe nyTeM npob u oiu-
6ok. IloBemenue e OPUMATOB OCHOBAHO HE CTOJBKO HA HWHCTHHKTAX,
CKOJBKO HA NpHOOpeTeHHBIX B Ipyle HaBeIKax. YesosekooOpasHbie obe-
3bAHBI CIIOCOGHEI pemiath 3azaun 0e3 mpeaBapUTE]bHBIX NPOOHBEIX MaHU-
nyasuuii. UaBecren cayuail, Koraga muMnanse, CHAS B KJIETHKe, AOTajai-
¢ BCTABUTh OJHA B JAPYTYIO JABe NAaJIOYKH, 4YTOOBl NPUABUHYTH K cebe
Jexamuit 3a npemenamMu KiaeTku OGanan. Hoesle npumempl obpailleHus ¢
Pa3IAYHBIMM IIPEJIMETAMM JOBOJIbHO OBICTPO MepeHMMAalOTCHA APYyrumu obe-
3bAHAMH M CTAHOBATCA 4YepTOi TpYIIIOBOro mnoBegeHus. B crajge AmMoH-
CKMX MaKak IIocllie TOro, KAk OJHa M3 CAMOK CTajla mepeja emoi omoja-
CKMBATh B BOJe KODHEIUIOABI, 3TOT IIPHEM JAOBOJIBHO OBICTPO pacrpocTpa-
HHJICA CpeAu ApPyrux ocobeii.

OGesbAHBI YACTO HCHOJB3YIOT MPUPOAHBIE NpPEAMeThl AAH «HoTpebu-
TenbcKuX» uneseii. Y. Jlapeur Habmopzan, kak crapas Oessybad camMka
MUMIIAH3e HMCIIOJL30BaJA KaMeHb AJas apobnenust numm. OHa TIATEN b
HO HpATaja KaMeHb NOCJe MPUMEHEHHMA M HHKOr0 K HEeMy He TOAIyc-
Kana.

HeuasecTHo HEM ojHOrO ciayuasi, Korjga Obl 06e3bfHA MONBITANACH YCO-
BEPIIEHCTBOBATL OJMH TNPHUPOAHBIA mIpeameT ¢ Momouibio apyroro. Iloato-
My IIpOLecC UCIOJb30BAHNA 00e3bAHAMM MIPUPOAHBIX NPEAMETOB AJA VI0B-
JIETBOPEHUA CBOMX MNOTpefHOCTEH NPUHATO HASILIBATH IIPEeAMETHOM [ges-
TeJbHOCTBIO. OpyAuitHAA AeATENBHOCT [10/|PA3YMEeBAET U3TOTOBJIEHNe OJHUX
opyauit Tpyaa ¢ nomombsoo apyrux. HecrnocoOHbI, no-sugumomy, obesnd-
Hbl ¥ IeJeHaNpaB/JieHHO ofy4aTh APYIHUX KaKHM-TH00 [JedcTBHAM. OTH
AeiiCTBUA CBONCTBEHHBI TOJNBLKO YEJOBEKY.

ITuroreneruyeckue pamHbie. [[UIUIONIHOE UYHCIO XPOMOCOM V BCex
KPYIHBIX 4YeJoBekooOpasHeix o0e3bAH paBHO 48. ¥V denoBera JUIMJIOUJ-
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Puc. 91. XpomocoMbl 4eJOBEKA M HIMMIAH3E.
B kaxzmoii mape caneea — XpoMocoMa 4YelOBEKAa, Cnpaéa — IIMMIAH3Ee

HbIi Habop mpexacraBien 46 xpomocomamu. J[Ba mJleua BTOPO# XPOMOCO-
MBI 4YeJIOBEKA COOTBETCTBYIOT IBYM pas3HbIM XpomocomaM obeabsaH (12-i
u 13-it y mumnasuse, 13-it u 14-i y ropussiel ¥ opadryrasa). Bropas
XpoMOcOMa 4YeJ0BeKA BO3HHMKJA B XOJ€ JBOJIONHWN B pe3yabTaTe CJUA-
HUA ABYX HEroMOJIOTHYHBIX XPOMOCOM, MMEBIIMXCHA y 0blIero mpegka 4e-
JIOBEK& M 4YeJIOBeKOOOpasHBIX 00esbAH W COXPAHMBIIMXCA V MOCIEAHUX
BIJIOTH JO HACTOAINEro BpemeHH. Jlpyrue pasiaHumsa KapUOTHIIOB Kaca-
I0TCSL CTPYKTYPBI OTAEJIBHBIX XPOMOCOM M O0YCJIOBJI€HBI TJIaBHBIM ofpa-
30M IMPOM3OIIEAIINMH HHBEPCHAMH HX ydacTkoB (puc. 91).

Jlanasie mMoaexkyaspHoit Guonxorum. IlociemoBaTebHOCTH AMUHOKMC-
JIOT MHOTMX TOMOJIOIMYHBIX O€JKOB 4YejloBeKa M IIMMIIAH3e CXOAHBI 00-
aee geM Ha 99%. CruexcrBHeM 5TOr0 ABAAIOTCA OJIM30CTH IPYII KPOBH,
B3aMMO3aMeHAEMOCTh MHOTHX OenKoB (HAnpumep, IOPMOHOB), CXOAHBIE
saboneBaHusd.

Ba:XHBIM OTKpBITHEM B 006/8CTH MOJEKYJIAPHOH OGHOJOTHHM SABUJIOCH
VCTAHOBJIEHHE IOCTOAHCTBA CKODPOCTH JBOJIOLMH HEKOTOpPhIX Oenxos. Io-
Bopa 00 aBosronum 0enka, NOApPadyMeBalOT 3aMeHbl OJAHHUX HVYKJEOTH/OB
Ha Jpyrue B reHe, KojgupyioueMm artor Gesoxk. CxkopocTs sBomonuu Oes-
K& BBIpAXKaeTcAd B YUCJIe HYKJEOTHIHBIX 3aMeH, NPOMCXOAAIIMX 3a eju-
HUNy BpemeHu (MuaH ner). Ecim dyskuua Oenka sBIAeTCH OYeHBb cIe-
IU(pUUHON M AABHO CJIOMKHBILIENCS, TO TAKOW OeJIOK 3BOJIOIMOHUDYET B
pasHBIX (UIOreHeTHYECKUX JUHHMAX OPTraHU3MOB NPUOIUBUTENBHO C II0-
CTOAHHOH CKOPOCTBIO. ITOT (DaKT IMO3BOJIAET OLEHHUTH CTEIeHb POACTBA,
a TaKie YCTAHOBHUTH IIOCJEJOBATEJBHOCTh M BpEeMA [MBEPreHINH OHOJIO-
ruyeckux BuAOB. IIpumepom Takux GenkoB ciayskar OeJIKM — IepeHoc-
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YHKH 3JIEKTPOHOB B MHTOXOHIPHAX, ¢~ M [B-uenu remorsiobuHa (cM. Tak-
xe § 43).

CpaBHeHHe TeHOB TIJIOOMHOB YeJOBeKOOOpAsHBIX O06GE3bAH M 4YeJIOBeKa
BBIABMJIO Haubonabmee pazauuwue (3,5%) memxay IIHK opasryrana, ¢ on-
HOi cropoHsl, u [IHK ropumnel, mmMmaHse M 4YejoBeKka — ¢ JApYroii.
Heckonbko meHbinee pasauuwme (1,8%) yeraHOBIEHO AJIsSE TeHOB TJIOGUHOB
FOPHJIJILI B CPaBHEHUM C reHaMH IJI0OMHOB IIMMOAH3e M yejoBeKa. Hawm-
MeHbIllee pasjuuMe B yKasaHHbIX renHax (1,6%) obmapyskeno y uyenose-
Ka ¥ IIUMIaH3e.

ITo peaynpraTaM CpaBHEHHS TIJIOOMHOBBIX T'€HOB IIOCTPOEHO (uMJIOTe-
HeTH4YecKoe [peBo romuHOMAOB (puc. 92). CornacHo artomy apeBy, OT-
JleJIeHHEe YeJIOBEYeCKOH JIMHUHM 9BOJIIOIIMH OT JHHHM a@pPUKAHCKHUX YeJso-

Hacrosiee - - —— ——
BpeMs

2,9 MIH net

5,9 MNH net
7,2 MINH NeT

13,9 MnH net

17,9 MNH net

Puc. 92. dunoreneTnyeckoe ApeBo TOMMHOMIOB, OCHOBAHHOE HA CTPYKTYpe IJIO-
OMHOBBEIX T'€HOB
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BeKooOpasHbIX o00e3bfiH AOJMKHO ObLIO mnpousoiity 6—8 wMian Jer
Ha3aju.

Taxum 06pasoM, AUBEPreHUUA UYeJOBEKA M Ue/IOBeK0oOpasHbiX 00e3b-
fAH HA MOJIEKYJSPHOM M XPOMOCOMHOM YVDOBHSX BBIDAMKEHA OYEHbL CJa-
60. Eciau pyKOBOACTBOBATBECH TOJBKO MOJIEKYJAPHO-OMOJOTHUYECKUMHU U
LUTOTeHeTUYECKUMH JAaHHBIMM, TO 4YeJIOBeKa M IIMMIIAH3e MOMKHO CYM-
TaTh NpPeACTABUTE]AMM OJHOrO poja. TemM He MeHee OI'DOMHBLIE PA3JIMYUA
B IIOBEJIEHMH H [eATEeJbHOCTH, & TaKMKe CyllecTByiolmue Mopdosoruye-
CKHe pa3JIMYMsa 3acCTABUJIM CHCTEMATHMKOB OTHECTHM YeJIOBEKA M 4YeJOBEKO-
oOpa3HBIX 00e3bsH He TOJBKO K pPasHbBIM pojAaM, HO M K PA3HBIM CeMei-
crBam. Ilo-BuaumMomy, 3a Te nmpuMepHO 6—8 MJH JleT, KOTOpBIE IPOLILIH
C MOMEHTA [AMBEPreHIMM 3TUX BHJAOB, UYEJOBEK SBOJIOIHOHUDOBAJ Upe3-
BbIYANHO OBICTPO B OTHOLIEHUHM MOP(MOJOrHMH M TNOBEJeHHA, TOrAa Kak
ero MOJeKyJIdApHasd S5BOJIONUA IUIA OOBIYHBIMM TEeMIIAMM.

Jlaanbie OGHOJOrHM pa3BUTHA. Y JeTEHBIIIEH MIMMIAH3E eCTh IPU3HAa-
KM, CBOHCTBeHHbIe uejioBeKy. C BO3pacToM 9THM NPU3HAKH V IIMMIAH3e
yrpaunBaiorea. Kak m y jiofei, y AeTeHbIlIeidl IIMMIAH3e TeJ0 IOKpPBI-
TO PeAKHMMH BOJIOCAMHM. ¥ HHX OTHOCHTENLHO KPVIHBIH MO3r (B cpaBHe-
HHHM C Maccod Teja), SalMIIeHHBIH BBINYVKJLIM uepenoM. Koctu uepena
TOHKHME, He MMEIOT CHJIbHO BhIPAKEHHBIX HAATIAZHWUYHBLIX BAJWKOB U 3a-
TELIOYHBIX rpebGHeit. YenocTn B MeHbINEH CTENEHH BHICTYNAIOT BIepe,
3y6er HebGosmbmIMe. 3aTHIIOYHOE OTBEPCTHE PACIOJOMKEHO IOA CpejaHei da-
¢ThI0O 4Yepemna. [leTeHBIIIM IIUMIIAH3e B BO3pacre A0 3 JeT crnocobHbI ro-
pasno Jaydile IepeABUraTbCA Ha B3aJHUX KOHEYHOCTAX, YeM B3POCJbie
ocobu.

Yd4eHBIE CYMTAIOT, UTO MHOIrue MOpPGOJOrHUeCKHe INPUSHAKH YesoBe-
Ka ABJIAITCA Pe3yJbTATOM COXPAHEHMA V HEro INpPUSHAKOB, MUMEBIIUXCH
y AeTeHbIlell ero o0e3bAHBMX IpeJKOB. SIBJIeHHe COXpaHeHHMA BO B3poc-
JIOM BoapacTe Tex ocob0eHHOCTeil, KOTOpble Yy JAPYIHX BHJOB BCTPEYaT-
Cfl TOJIBKO CpPeIM JeTeHBIINed, MOJYYMIIO HaszBaHue Heomenuu (0T rped.
«HEOC» — HOBBI M «TeiiHO» — pACTATHBAI, YAJUHAKW). DBOJTIONUAA Ny-
TeéM VJIMHEHHS [epuoja [IeTCTBa CBOMCTBEHHA MHOI'MM OPraHM3MAaM.
Heorenusd, no-BHAMMOMY, I03BOJIAET M304BHTHCA OT MAMOALANTAILMI, OKa-
3aBIIUXCA HEBBINOAHBIMM B M3MEHMBINMXCH YCIOBHAX cpenbl. Vamenenue
ANUTEILHOCTH PAa3HBIX CTAAMNH pasBUTHUA MOKeT OBITH 0OYC/IOBJIEHO MY-
TAUAMUA TEHOB, KOHTPOJIUPYIOIIAX TEMIIEl POCTA DPA3JMUHBIX CHUCTEM Op-
raEMaMa. ¥ MJIEKONUTAIOMIMX 3TO MOTYT OBITH T'e€HBI, KOHTPOJHUPYIOIINE
CHHTEe3 TIOPMOHOB, CTHMYJHDPYIOIIUX pPOCT OpraHM3Ma, II0JIOBOe CcO3peBa-
HHe U T. 0. HeMHOrouuc/ieHHble MYTAIMK B PEryjsfATOPHBIX Y4acTKax Ta-
KHMX T€HOB MOTYT NPHUBECTH K OYeHb CYIIECTBEHHBIM MODPQOJOTHUYECKUM
H3MEeHEeHHUAM IIPH COXPaHEHUH OOJIBIIOro CXOACTBA BHAOB HA MOJIEKYJIAD-
HO-T€HEeTHYeCKOM YypoBHe (BcrnoMmHHTEe § 45).

® 1. KakoBo nososKeHuMe 4YeOBEKA B CHCTeMe MKHBoro mupa?

® 2. Kakue coBpeMeHHBLIEe BHJBI KHBOTHBIX (pujIoreHernyecknm HamuboJee
O6nuskn uvenosexky? IlpuBenauTe AOKasaTeJbCTBA M3 pA3HBIX pasje-
J0B B6uosorum.

® 3. HasoBuTe NPUHIUNMAJILHBIE OTJINYHA YeJloBeKa OT BIM3KOpOACT-
BEHHBIX €MY BHIOB.

222



> 4. Kpaitae cnabasa IUBepreHnMsA uYeNoBeKa M a(PHKAHCKNX YeJOBEKO-
o6pasHbIX 00e3bfAH HAa MOJEKYJIAPHOM M XPOMOCOMHOM YpPOBHAX
[03BOJIAET CYMTATE YeJOBEeKA M IUMMIAH3e IpeACTABUTENAMH OJ-
HOrO pojia, HO CYIecTBYWLiHe MOpPhOJOrHYecKHe M MNOBeJeHYeCKHe
PasIMYHA BBIHYKAAIOT CHCTEMATHMKOB OTHOCHTH YeJOBEKa W 4Yeso-
BekooOpasubix obe3bfH K pasHbIM cemeiictBam. JlaiiTe ofbAcHEHHE
3TOH CHTYAIIHH.

P 5. IlogymaiiTe, KakHe IPeMMYIIECTBA AAeT ABOJIONUA [0 MVTH HEO-
TeHUHM AJIA PA3BUTHUA TOJOBHOIO MO3ra.

§ 63. Ocnosnvie amanvt 36on10yuUL npumamos

OCHOBHBIM HMCTOYHHKOM BHAHMH O NpeAKax TOro WJIM HHOIO BHAA SB-
JATCA HCKONAeMble OCTAHKM opraEmaMoB. OO0Hapy:KeHHBIE OKaMeHeJo-
CTH TOMMHHJ| CYIIECTBEHHO INPOACHWJHA POJOCJOBHYIO YEJOBEKA M I03BO-
JIMIA OTBETHUTh HA BOMNPOCHI, I'Ze, KOrZa U OT KOro IIPOM30INe] ueJOBeK.

Meroasl no3Hanus HCTOPHH vejxoBevyecTBa. OCTAHKM OpraHmMaMa co-
XPaHAITCA HAWAYYNIMM o0pasoM B TOM ciyuyae, ecjM 3aXODOHEHHE cJlie-
hoBano cpasy sa rubenbio opranmama. Co BpemeHem 0esoxk Kocreil same-
I[aeTcsi PacTBOPEHHLIMH B BOJe MHHepaJaMH, COAEpPKAIIMMHU KAJbOUi U
kpemuuit. Koctn cranossarcs Gosiee NPOYHBIMH, IPEBPAIIAIOTCA B OKaMe-
HesioeTd. Ilo HalineHHBIM (hparMeHTaM KocTell y4eHBIe BOCCO3AAIOT BHEII-
HUA OBIMK MCKONAeMOro CYINecTBa, BOCCTAHABIMBAA CHAYAIA CKeJeT, 3a-
TEéM yTpadYeHHBIe MATKHE TKAHMW TeJa.

Boasmoe 3nauenne s PeKOHCTPYKIMHM JUHUH 3BOJIOMUOHHOTO pas-
BUTHA OPraHU3MOB MMEET BO3pACT HalJeHHBIX okamenexocteit. [lnsa omnpe-
JleleHUA BO3PACTA Yallle BCEro HMCIOJNb3YIOT METOJbI, OCHOBAHHBLIE HA H3-
MEpEeHUM PaJHOAKTHBHOCTH MCKONAEMBIX OCTAHKOB.

Ans oneHKH BpeMeH¥ JWBEPreHIMH BUJOB M APYTMX TAKCOHOB HapDH-
Ay C MaJeOHTOJOTMYECKHUMH NAaHHBIMH HCIOJb3YIOT PE3yJbTATEI MOJEKY-
JApHBIX uccnaepoBaHui. C aroit mensio cpasHuBaoT xax JTHK HbIHe Xu-
BYIIMX OpPraHmamoB, Tak M (dparmentsr [IHK, kKoropsie yjaaerca Bhije-
JUTh M3 HaAWAEHHBIX OKaMeHeJocTelf.

MHoro csefenuit 0 mMpeAKax 4YeJOBEKA MOXKHO HOJYYUTh, M3ydas Mpe-
MEeTBl, CONYTCTBYIOIIHEe OKAMEHeJIO0CTAM, CJeAbl MATePHAJbHON KYJIBLTYDHI.
Opyaus Tpyma, OCTATKM KMJIMI], KOCTH >KMBOTHBIX HA CTOAHKAX pEB-
HUX OXOTHHKOB, VKpallleHW#, HACKAJLHBIE DPHCYHKH — BCE 9TO MOMKET
PacCKasaTh O KM3HH M BHYTPEHHEM MHDe AOMCTOPHYECKHX JIojeif.

OcHoBHBIe dTanbl 9BOJIONHH NPHUMAaToB. llepBble MONTyoGe3bAHBI IO-
auauck B CeBepHoit Amepurxe u EBpasum, cocrasiassmmx 70 MJIH Jer
HasaZ eJAMHBIH KOHTHHEHT. X BEDOATHLIM MNpEIKOM CYUTAeTCH HeGOIb-
II0e HMCKONaeMoe HACEKOMOALHOE >KUBOTHOE, KOTOPOe MepelnIo K KU3HU
Ha jepeBbaX. IloroMKaMH HX HABJAIOTCH COBPEMeHHBIE AOATOHNATHI. OT
ATHX JKMBOTHBEIX OKoio 40 MJIH JieT Has3aJ] NPOM3OILIM HacToAmmne obe-
3bAHBIL.

Camble apeBHME OKaMeHeJOCTH (B OCHOBHOM 9TO (hparMeHTHI Yeperos),
OTHOCHMBIE K 3BOJIIONMOHHONH JIMHHM TOMWHOM/OB, OBIIM OOHADYIKEHBHI B
Bocrounoit Adpuke. Ux Bospacr oxoso 25 mar jer. OrnpaBHOH TOYKOM
Ha IYTH, BeAYIIEM K COBPEMEHHBIM YeJIOBeK0oOpasHbIM 00e3bAHAM U Ue-
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JIOBEKY, MPUHATO CUUTATH OPUONUMEK08 — WCKONaeMbIX Uej0BeKooOpas-
HBIX 00e3bsiH, MoABHBIIMXCH B AdpHKe M PACIPOCTPAHHUBIIMXCA OTTYAA
B EBpony. [IpMonuTeKku M0 BeJMUYUHE COOTBETCTBOBAIH HEKDPYIHOMY IIUM-
nanse. OHM NepeABHMIaJNCh HA YETBIPEX KOHEYHOCTHX, KUJIM Ha JlepeBb-
AX (ApuonMTeK O3HAYaeT «JApeBecHad o0e3bsHAa»), MUTANUCH IIJIOAAMH
pacrennii. Haubonemiero BUAOBOTNO paszHooOpasua APHONHMTEKH JOCTHIJIHK
12 mnu ner mHasazx. IlpuMepHO B 3TO BpemMsa IPOM3OILIO pasjejieHue 3BO-
JIIOMMOHHBIX JUHUHA aGpUKAHCKHUX M a3HaTCKUX TIOMHMHOMIOB.

Taxum obpasom, 6rarogapd OKAMEHEJOCTAM YAAeTCA NPOCIeANTb 3BO-
JIONUOHHBIM I[YTh MPHMATOB OT IEPBBLIX I0Jyo0e3bfiH N0 PaHHHX Yeso-
BeKooOpasHEIX 00e3bsH. [lajee B NaJeOHTOIOTMYECKON JETONHCH CJey-
eT NMPOMEXKYTOK, IJIOXO 3alOoJHeHHBIH HMcKomaeMbIMH ocrankamu. [leno B
TOM, YTO I'OPHBIE MOPOABLI BodpacToM 12—4 MuH JeT (re clelyeT MCKaTb
OKaMeHeJIOCTH) PeaKo BCTpedaioTcss BOIM3H OT 3eMHOI moBepxHocTH. Tem
He MeHee IMOMCKH IpOAOJIKAIOTCA; HEJIABHO HAliAeHB! (DparMeHThl KOHEe -
HOCTeH M HEeCKOJbKO 3y00B cylecTBa, »KuBmiero 6 MJH Jier Hasal.

B npome:xyTok BpeMeHH 25—35 MJIH JeT HaszaJ NPOM3OLLIHM 3HAYH-
TeJbHBIE reorpaduyecKkue M3MeHeHUs., AHTAPDKTHKA MOKPEHLIACE JIeAAHBIM
muToM. YposeHbs Muposoro oxkeana noxusuiacsa. Kaumar cran Gonee xo-
JOmHBIM M cyxum. I[IpumepHo 8 MJIH JieT HA3aJ B 3eMHOI Kope o0paso-
Bajach IPaHAMO3HAA TpeLlWHA, MAYINAad 0T AHTADKTHKM K MeprBoMy Mo-
pio B Asuu u nepecexkamomas Adpuxky. BeiaexcrBue aTux cobbITHIt BOC-
TouHad uyacTsk AGpPHUKH, NPEJACTABIABLIAA PaHee BBICOKOE JecHCToe ILIATO,
ONYCTHJACH M IPEBPATHJIACE B CABAHHY — OTKPBITYI0 MECTHOCTH, 3apOC-
IIVI0O BBICOKOH TpaBoi, ¢ H3peJKa BCTPEUAIOIIUMUCH JepPeBbAMH.

TeosoruuecKuil KATAKJIU3M Da3/esidj APeBHUX udesoBeKooGpasHuIx obe-
3bAH Ha ABe rpynnel. Te 00e3bsiHbl, KOTOpPbIE OCTAJNMCH HA BO3BHIIIEHHO-
CTH, TIPOMOJIKAJIU JKUTh HA JepeBbAX. VIX INOTOMKH — COBDeMeHHbIe IO~
puaJa ¥ IIUMIIaH3e.

Ipyras rpynna ofespsiH OKasasack B caBaHHe. OHM crajM mpucmo-
cabJMBaThCA K CYIIECTBOBAHMIO HA OTKPHITOM MecTHOCTH. DTO OBLIM a6-
cmpaaonumexu — 00e3bAHONONOOHBIE CYIIECTBA, BIEPBbie MOABMBIIHECH
B Bocrounoit Adpuxe.

Ascrpanomurexu. B 1924 r. mpodeccop amaromun MoxamsecOyprexo-
ro yauBepcurera Peiimonna [lapr obHapy:xkmsi Ha 1ore AQpUKH depen ¢
MOJHBIM HA00pPOM MOJIOYHBEIX 3y0OB M C HAYABIIMMHU IIPOPE3BLIBATHCA KO-
perabiMu 3ybamu. Ilo pacnosio;KeHHI0 3aTHIIOYHOTO OTBEDCTHHA HepeIrr J0Ji-
sKeH OblJl NPUHAANEKATH NPAMOXoAAmeMy cymiecTBy. OpHako mo psany
aHaToOMUUYecKHX ocoOeHHOCTeH OH He MOI' IPUHAJJIEeXaTb HHU UejoBede-
ckoMy peGeHKy, HHM JeTeHBIIIY COBPeMEeHHBIX o0eabsiH. Jlapr Hassan 00-
nanarens uepena Australopithecus africanus — IoxHO# (or Jar.
«ayeTpagnucs) obes3baHON (rped. «IuTeKyc») u3 ADpPUKH.

C Tex mop B pasiaMuHBIX MecTax AQpPUKAHCKOH caBaHHBI Oblin 06-
HADY’KEHBl OCTAHKM ABCTPAJONMTEKOB, NPHUHAJIEKABIINE He MeHee uYeM
500 ocobsm. Camas ApeBHAS OKAMEHENOCTh — (DparMeHT YeJIOCTH aBCT-
panonuTexa, obuapysenubii B Kemun. Ero Bospacr 5,5 miaH jer. AHa-
JIU3 HaiJeHHBIX OKaMEeHEeJOCTel I0Kasaj, 4T0 Ha TeppuTopuu AdpurH
CYII[ECTBOBAJIO HECKOJBKO BHJOB aBCTPAJONHUTEKOB.
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Puc. 93. Ascrpanonutexk adapcKuii.
A — Ta3 caMKHM aBCTPAJIONHTEKA (66epxy) B CPaBHEHHMM C TA30M COBPEMEeHHO
JKEHIIUHBL (6HU3Y); B — pexkoHCTpPYKIMA BHeIIHero obamuka

Adapckunit aBerpamonurexk. Haubosiee uaBecTHOe M Ooraroe oxaMeHe-
JIOCTAMM AaBCTPAJOINHUTEKOB MEeCTO — 3TO0 NycThIHA Adap B IdHONUH.
HailineHHBIe TaM OKaMEHEJOCTH, [0 MHEHUIO HCCJezoBaTejel, NpuHAJe-
AT OHOMY BHAY, nojayduBlueMy HasBaHume Australopithecus afarensis
(aBcrpanonurex u3 Adapa). IlpeanosaraemMoe BpeMs CYIECTBOBAHHA 3TO-
ro Bujga 4—3 mMJaH JeT Haszaj.

Camoif M3BECTHOH HAXOAKOM okaMeHesjocTeill agapcKoro aBCTPAJIOIHU-
TeKa CYHMTAETCH CKeJeT B3POCJoN »eHCKoi ocobu. Cresner Obln1 obHApy-
JEeH aMepPHKAaHCKMMH yYeHbBIMH B HoAOpe 1974 r. Ha ceBepe Sduonuu.
Ero Bospact npumepso 3,5 muar jger. Ocoboe 3HAuYeHMe HAXOAKH CBA3a-
HO ¢ TeM, uTo coxpaHuioch 40% Kocreit ckenera. ITo caMbiil JpeBHHUM
Haubojee MOJHBIH CKeJIEeT M3 BCEX OCTAHKOB NPAMOXOAAIIMX NPEJKOB ue-
JIOBEKAa, KOTOphble Korga-aubo OblIM HANUJAEHBI.

Pacmonoskenue KocTei Tasa, CTpoeHHe Ta3obeJpeHHOro M KOJEHHOTO
CyCTABOB ABCTPAJIONMUTEKA CBH/AETEJBLCTBYIOT O TOM, YTO OH IOCTOSHHO
Xoaua Ha AByX Horax (puc. 93, A). BepositHO, npsamoxomxaenue chop-
MUPOBAJIOCHE 4 MIH JeT Has3ad, a BO3MOKHO, M HECKOJbKO paHbiue. IIpex-
TOJIO}KeHHe IIOATBEPIKJAaeTC OKAMEHEeBIIUMH OTIeYaTKAMH CTON IIPAMO-
xogamero npuMara, obHapyskeHusiMu B 1977 r. B Tansanum, rge npu-
MepHO 3,7 MJIH JeT HA3aJ 10 CJOK CBEKEBLINABIIErO IIeNJja Iocje
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HUBBEP’KEHUA BYyJIKaHA IPOLLIN [Ba
FOMMUHHJA, OCTABUB IENOYKY CJIEJ0B
OIauHOM 23 M.

Haxogsice Ha 3emie, aBCTPAaJIO-
NUTEKU MepeiBUTAJIACH Ha ABYX HO-
rax. OfHAKO HEMAaJi0 BPEMEHU OHHU

| npoBoHMaM HAa gAepeBbAx. 06 arom
|  CBHAETEJLCTBYIOT IJIWHHBIE PYKH,
CJerKa HM30TrHYThble KOCTH ITaJIbIEB
pPyK u Hor. BeposTHO, aBcTpasIonu-
TEKH CIIACAJINCEH HA JepeBLAX OT HAa-
3eMHBIX XWIIHHKOB.

Buarogaps COXpaHHOCTH CKeJe-
Ta YAaJIOCh AOBOJBLHO TOYHO BOCCTA-
HOBHUTH BHEMIHU#N 00amK adapckux
aBcrpanonuTekoB. OHH OBIIM IOXO-
KK Ha HeOOJBIIMX NPAMOCTOAIIMUX
muMnaHase, pocroM 1—1,8 M m
maccoir B cpepHem 30 xr. O0mem
mogsra Obl1 HeMHoOro OoJiblie, 4Yem
Puc. 94. CrpoeHne 4epemna aBCTPAJIOIH- y mnmnanaeg M COCTABJSII B CpeA-
TeKOB (caesa) um nwpeu (cnpasa) Hem 410 cm®., Cammer Gelmm Kpyn-

Hee caMokK. [na Jsuma adapckux
aBCTPAJIONIATEKOB OBIIM XapakTepHBl 00e3bAHBM YEPThl — HUIKHH 1100,
HAArTa3HUYHBIA BaJHMK, MJOCKHMH HOC, BRICTYIAIOLINE BIEpe] YeJICTH
(puc. 93, B).

Adapckue aBCTPAJONUTEKH OBLIM BCeAAHLIMHM cymgecTBaMu. 06 aTom
CBHJETEJILCTBYIOT OCOOeHHOCTH MX 3y0oB: OoJNbIIHMe peslbl M KJIbIKH
(puc. 94), mepbuHLl B nepegHuX 3ybax, CHJILHO cTepTad aMalb KOpPeH-
HBIX 3y00B. ABCTDPAJIONMTEKH MCIOJB30BAJH B NHUIY IJIOABI, KJIyOHH, ce-
MeHa pacTeHWi, a TaKKe MfACO KUBOTHBIX. IIMTaHHe MACOM MIDAJIO Ba)x-
HYK pOJIb B 3aCYILIWUBEIE IIEPHOJLI, KOrJa pACTHTEJIbHAS IIHIIA CTAHO-
BHJIACHE CKYAHOH. ABCTDAJIONUTEKH, BO3MOMKHO, HCIIOJL30BANIN B IHILY
TO, YTO OCTABAJIOCH OT JOOLIYM XMIIHMKOB, — KOCTH M uepema C roJiOB-
HBIM MO3roM. XMIDHHKH OBIJIM He B COCTOSHHMHM pasApoOHUTE 3TH KOCTH
gybamu. YrobGbl M3BJIeYb KOCTHBIA MJIM I'OJOBHOM MO3r, aBCTPAJONUTEKH
BEIHY)KJEeHBI OBLIM IIOJIB30BATHCA KAMHAMH. IJTO NOATBEp:KAAeTCS Hali-
JeHHBEIMH KOCTAMHM JKMBOTHBIX, HA IIOBEPXHOCTH KOTODBIX €CTh CleAbl Kak
or 3y0OB XMIIHUKOB, TAK M OT VIAPOB KaMHAMM.

Jdpyrue Buasl ascrpajonurexkoB. [Ipumepro 3 MaH JeT Hasajg no Tep-
puropun Adpuxu paccenmica Bug Australopithecus africanus. Boasmmus-
CTBO OKaMeHeJocTel aToro Buaa obHapyskeno B FixHoit Adpuxe. Buem-
He adpHKaHCKME AaBCTPAJONUTEKH ObLLIM II0X0KHM Ha adapcKux: pocT
1—1,3 M, macca 20—40 kr. Or adapckux a@pUKaHCKHE ABCTPAJIONUTE-
KH OTJIHMYAJIHCHL IIPEXKAEe BCEro YBeJIMUYEHHBIMH KODPEHHBIMH 3y0aMu u
YMeHbIeHHBIMA KJiblkaMu (puc. 94). Ilo-BuaumMomMy, OHH NHUTAJIHCH TIpe-
HMVIIECTBeHHO pacTuTeabHOM mnumei. Bup Australopithecus africanus
NPEeKPATHJI CBOE CYIIeCTBOBAHHME OKOJO 2 MJIH JieT Hasal.
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OnHOBpeMEHHO € H3ANIHO CJIOMKEHHBIM A(GPUKAHCKUM aBCTPAJIOIIHUTe-
koM 2,5—1 MJAH JileT Hasaj CYILIECTBOBAJIM [Ba BHUJA MACCHUBHBIX ABCT-
pamonuTerkoB. Idro Owm Australopithecus robustus (ascrpanonmrer mo-
ryunii) B IOxHo#t Adpurxe m Australopithecus boisei (aBcTpanonurex
Boiica), HasBaHHEIi B YecThb AHIVIMHCKOrO NpeANDUHUMATENS, (DUHAHCH-
poBaBIIEro sxcoeaunuM yueHmIX B BocrouHo#t Adpuke. Pocr mMaccHBHBIX
ascrpajonuTekoB pocruran 1,8 m, macca — 80 xr. O6wvem mosra ObLa
oxomo 550 cm®, XapaxTepHsIi NPU3HAK HAWJEHHBIX YEpernoB — BBICO-
KU uepenmHO# rpefeHb, K KOTOPOMY KDPENWJIMCh MOIIHBIE KeBaTeJbHBIE
MBIIINEl ¥ MACCHBHEIE YENIOCTH. OTH OCOOEHHOCTH CBHUAETEJILCTBYIOT O
TOM, YTO MACCHMBHBEIE ABCTPAJIONUTEKH OBIJIM TPABOAAHBIMM CYIIECTBAMH.
BremHe OHM OBIIM IOXOXKM HA NPAMOCTOAIIMX TOPHJLI.

JBomonuA aBcTpadonmuTexoB. CTpoeHme 3y60B M uesiocTeil pA3HBIX
BHJIOB &BCTPAJIONUTEKOB IIOKA3LIBAET, UTO WX JBOJIONHUA IIJa B Hampas-
JICHUM TIPUCIOCOGIeHUA K PACTUTEeNBLHOANHOCTH. [VIABHBIMM KOHKYDEHTA-
MM TO3JHUX ABCTPAJIONMTEKOB, BEPOfATHee BCero, GhIMIM Apyrue TPABOSAL-
Hble }KMBOTHBIE caBaHHBI. HeMmanyio OmacHOCTh MpPEeACTABIAIM XHUITHUKH,
OXOTHBIIMECH HA TPABOAJHEIX JKUBOTHEIX. Takmm obpasom, aBcTpajomu-
TeKM OKAasajMuCh 3aKaThIMH Mexay 6Gosee NpHCHNOCOOJEHHBIMU K IKHU3HU
Ha OTKPHITOH MECTHOCTH 4YeTBEPOHOTMMH TPABOSAJHBIMU IKUBOTHBIMH, C
ONHOM CTOPOHEI, ¥ Gosee KU3HECHOCOOHBIMHU BCEAAHLIMH OPraHM3MaM¥ —
¢ Apyroi. ABCTDAJONMTEKH HEe BBIAEPKAJM KOHKYDEHIMHM H BhIMEDJIH
oKoJo 1 MJH Jer Hasai.

Hauwmenee cnenuajusupoBaHHBIMA B OTHOIIEHWHM NHTAHMA Oblnm adap-
CKHMe aBCTPAJONMTEKH. ITOT (aKT, a TakKe pAX ocobeHHOCTeH HMCKoma-
eMBIX KOCTeH IMO3BOJAKT IPEAIOoJAraTh, 4To adapcKkue aBCTPATONUTEKH
MoryiM OBITE HpeJKAMM TEPBHEIX NPeJCTABUTENEN YeJOBEYECKOTO poja.

® 1. HazoBuTe OCHOBHEIE DTambl IBOJIOIUHA MPHUMATOB.

® 2. OxapaxTepuayiiTe OKAMEHEJNOCTH ABCTPAJONMTEKOB. UTO M3BECTHO
006 obpase xusHM 3THX cymiecTB?

® 3. ITouemy BeiMepsu aBcTpasonuTekn? Kakoit M3 BUIOB aBCTpajionu-
TeKOB — BepOATHBIA npefok poaa Homo?

§ 64. Ilepsvie npedcmasumenu poda Homo

CpaBHeHHe OKaMeHeJIOCTed IPAMOXOAAINUAX NPHMATOB HE II03BOJIAET
NPOBECTH TOYHYIO I'PAHb MEXKJY ABCTPAJONUTEKAMH M TePBLIMH JIOIbMH.
ITockonbKy 4YesiOBEK OTIHMYAETCA OT JKMBOTHBIX TE€M, YTO CO3J4ET M aK-
THUBHO MCIOJIb3yeT pasHooOpasHble OPYAWUA TPyAa, OOIIeNpHU3HAHHBIM KpH-
TepHeM «4eJIOBEYHOCTH» HCKONAEeMBIX [ABYHOIHX IIPHMATOB CJIYKAaT CJe-
Abl UX OPYAMWHON [eATeNbHOCTH.

Yenosex ymeawrii. B 1959 r. B ymense Ouspysait (Tansanusi) 6b11m
o0Hapy:;KeHBl NIpOCTeiIlne OPYAHA — KAMHH CO CJIEJAMH HMCKYCCTBEHHOM
obpaborku (pmec. 95, 1). Xorsa oHM ObLIM HAJEHBI B TOM JKe CJIoe TOp-
HBIX TIOPOA, B KOTOPOM COXPAHMIHMCh OKAMEHEJOCTH IO3JHHX aBCTPAJO-
NUTEKOB, AHAJIW3 CTPOEHHA KHCTH ABCTPAJIONMTEKOB BBIZBAJ COMHEHHMSA
OTHOCHTEJIBHO UX crnoco0HOCTH K 00pafoTKe KaMHei.
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Puc. 95. Kamenubie opyaus APeBHHUX JOJeil.
I — pybuno uenosexka ymenaoro; 2 — pyOouino 4YenoBeKa NPAMOXOAAIIErO;
3 — HeaHJepTaNbCKHUH OCTPOKOHEUYHMK; 4—6 — KPOMAHBOHCKHE HAKOHEYHUKH

OxaMeHeJsible OCTAHKHM cozjareseil onnyBalicKuxXx opyauil Oblim obHa-
pysennsl B 60-x rr. XX B. aurauiickum ucciaenosareneMm Jlyucom Jlukn.
Yrobbl MOAYEPKHYTh, UTO HalJAEHHBIE CYIIECTBA ABJAIUCH TBOPLIAMH ApPeB-
HeHITMX KaMeHHBIX opyaui, uM ganm HasBanue Homo habilis — ueuso-
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pex ymenprii. C rTex mop obHapyskeHO okoJ0 60 mHMCKOIaeMbIX OCTAaHKOB
aroro Buaa. WUx sospact 1,5—2 MaH Jer.

Yenosex ymenslit 6b11 poctom He Gonmee 1,5 M m MMesn Maccy OKOJIO
50 kr. HaariaseWuHBIA BAJMK, IJIOCKHMH HOC, BRICTYIIAIOIINe BIepej ye-
JIOCTH TIO-TIPpEsKHeMY [pHJaBaju ero Juiy oOesbaHbH ueprbl. Ho mo
CPABHEHHIO C ABCTPAJIONUTEKAMH TIOJIOBA UEJOBEKA YMEJNOro craia Hosee
OKDPYIVION, MO3I' YBEJIHUHJICA M 3aHUMas obbeM B CpeAHeM 650 cm® (06B-
€M MO03ra COBDEMEHHOTO Yes0BeKa 1000—2000 cm®). Ananua BHYTpeH-
Hel MOBEPXHOCTH HAWJEHHBIX HEpenoB MOKasas, 4To yBelWueHHe obbema
Mo03Ta OBLIO CBA3AHO TMPEXJEe BCEr0 C yBeJIWYeHHEeM pasMepoB JIOOHBIX U
TeMeHHBIX AoJed Ooabmux monymapuii. Mosr yesoBexka yMeJioro yike co-
Jepiaj CTPYKTYDPhI, KOTOpPEIE y COBPEMEHHOI'0 4YeJOBeKa KOHTPOJUPYIOT
pedb, HO TOPTaHb, MO-BHAMMOMY, ellle He Oblaa crocobHAa NPOM3BOAHTH
pasHooDpasHble 3BYKH, CBOIICTBEHHBIE COBPEMEHHOMY YeJIOBEKY.

B oramume oT aBCTPAJIONMTEKOB YeJOBEK YMeJblil CTAN COOpPYMKAaTh ce-
fe mpocreitmme XukuHb, O0 dTOM CcBHAeTenbcTBYeT Haiipenuwlii B Ou-
ayBae Kpyr ua kamueit guamerpom 4 m. KamMHHN, mo-BHAUMOMY, NPHIKH-
MAJM K 3eMJie BeTKH, CJYKHBIIHNEe KapKacoM XM»KHUHBI. Bospact artoro
npocreimero ykpeiTus 1,8 MuH Jer.

Ha crosHkax desoBeKa yMeJsoro OOHAPYKEHO MHOMKECTBO KaMHe# co
clelaMH  HMCKYCCTBeHHOH o00paboTku. JIpeBHHe MacTepa HMCIOJb30BAJIU
TBep/ble TOPHBIE MOPOJALI, KOTOPBhIe XOPOIIO PACIIeNJsJUCh MpPH yaape
KaMHeM 0 KaMeHb., M3 HHUX mogm jgenaau rpyosie pybmia A pe3Ku
Msaca u papobreHus kocteit, ckpebna ana o6pabOTKM MIKYp, KaMeHHbIE
MOJIOTKH.

Takum 00pa3oM, NPpUMepPHO 2 MJIH JIeT Hasaj ABYHOTHME NPUMATHI CTa-
JM CHCTEeMaTHYeCKH HM3roTaBJIMBAaTh KaMeHHble opyausa tpyaa. C aroro
MOMEHTa M 0 5 ThiC. JIeT HA3aJ KaMeHb JOMUHHMDOBAJT B YeJOBEUeCKOH
rexnonorun. Cieayer ckaszaTh, 4TO, AJA TOro 4TOOBI CO3/aTh Aa)Ke IPH-
MHUTHBHOE KaMeHHOe OpyAue, HeoOXOAMMO IpeJBapUTe]bHO MBICJIEHHO
npejAcTaBUThL ero cefe. A aTO yKe [IAr Ha NMYTH K PasBATHIO abCTpakT-
HOTO MBblIIJIeHuA. YesloBeKa yMenoro mo MnpaBy CYMTAIOT INEPBBIM TIpei-
crasuTesieM pojga Homo m HemocpeJACTBEHHBIM NpeJlIecTBEeHHHKOM BHAA
YeJIOBEK MPAMOXOMAIHIA.

Yemopex nmpamoxoasmuii. Bekope mocie onmybnukoBanms keuru Jlap-
BuHa «[lpoucxokienne ueloBeka u 10J0BOH oT6op» IpHET T'ekKenb,
CTPACTHBIM IONYJAAPU3ATOP AAPBMHM3MA, HA OCHOBE TEOPEeTHYECKHX pac-
CYK/JEHNI CcOCTaBMJI DBOJIIOIMOHHOE JApeBo venoBeka. Ha mem B KauecTt-
Be INPOMEKYTOYHOr0 3BeHAa HA NYTH OT 00e3bAHBI K uesoBeKy I'ekkesb
yKAas3aj CyIIecTBO M0J Ha3BaHUeM MUTeKaHTpon (0T rped. «IUTEKaHTPO-
nyc» — o00e3bAHOYEIOBEK).

TFonnasackuil yuenniit Jixen [iobya, ypraeueHHbI uaeamu JlapsuHa
M HaxoauBuiuiica noa sausHuem pabor Iexkkesns, pemms HailiTH OCTaH-
Ku Hepocramomiero sseHa. O ornpasuiacsa B IOro-Bocrounyio Asuio, rae
B 1891 r. Ha ocrpose flBa oOHapy»KuJ OKAMeHEJOCTH IHMTEKAHTPOIA,
susmero 700 Teic. Jger Hasaja. ITa HAXOAKA ABHJIACE MEPBLIM IMOATBEPIHK-
NeHueM Tunoresbl JlapBuHA O MPOMCXOKIAEHHH YeJOBEeKa OT MCKONaeMOM
yesi0BeK000pasHoil 00e3bAHEI.
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KEH IIOBYA (1858—1940) — roanasgckmii
aarponosior. B Boapacre 29 ner, Gyayuum npemno-
jasarejieM AMCTepAaMCKOTO YHHBEPCHTETa, OTIIpA-
Buiica B MnjoHe3no, rjge moJoKMJ HAYaAA0 Kpyo-
HeHIIMM pO3LICKAM B HMCTOPHM HAYKH — pO3BIC-
KaMm cyulecTsa, KoTopoe obbeamHsANO0 Obl B cebe
4epTel 4esnoBexoobpasHoit 06e3bAHBEI M YeOBeKa.
B 1891 r. ycunua [obya yBeHUanHch yCIeXoM:
Ha Oepery pexku Comno (o. fla) Oniam HaligeHbI
nepBsbie OKAMEHeJOCTH YeJloBeKa npAMo-
XOAAIIETO,

B XX B. oCTaHKMN NUTEKAHTPONOB ObIIM OOHApPYXEHBI He TOJBKO HA
fse, vo m B Kurae, Espone, Bocrounoit Adpure. B zaBucumoctn or
MecTa OOHAPY)KeHHS OKAMEHeJOCTHM HAa3bIBAJM SABAHTPONAMH, CHHAHTDO-
namMu, reujgennbeprckum udenoBekoMm u Ap. Ilo mepe Hakonjenus oxame-
HeJIOCTeH yueHble NPHIIJIM K BHEIBOAY, YTO BCe OCTAHKH NPUHAJEMHKAT Of-
HOMY HCKOIaeMOMY BHJY, MOJy4YuBIIeMy Haspanme Homo erectus —
YeJIOBEK TPAMOXOJAIINIA.

ITpamoxoaammuii wenoBek Gvin pocrom 1,5—1,8 M, umen macey 40—
70 kr. ObOHapy»KeHHBIE ueperna WMeEIOT HANTIA3HUYHBIN BAJIWMK, HU3KHI
nokartelif 106, HO 3HAYMTENBHO OOJBIIME pa3Mephl uYepemHoil KopodKu
(puc. 94). O6bem mosra Bapsuposas or 800 go 1400 cm®. Cyza mo pe-
apedy BHYTpPeHHell MOBEPXHOCTH YepeloB, B JIEBOM IMOJYIIADUM BBIIEA-
JIUCh Te YYAaCTKM KOPbI, KOTODHIE Y COBDEMEHHOI0 4YeJIOBEeKA KOHTPOJIH-
PYIOT cmocofHOCTE T'OBOPHUTE M TOHHMATH peyb.

YenoBek NPAMOXOAANIMN BIepBble MOABUJCA B Bocroumoit Adpuke.
ITepuon ero cymecrBoBanus (1,6 marm — 200 Teic. JeT Hazax) COBIAT
C HEOJHOKPATHO NPOMCXOAMBIIMMH OJIEJeHEHHAMM B3HAUYNTENBHON wacTu
tepputopuu CesepHoif Amepuxu u Espasuu. Bo Bpemsa oseneHeHmit mo-
BEPXHOCTh Mopel omyckanack Gomee uem Ha 100 M HuXKe MX COBpeMeH-
HOro yposH#. OGHa)KaluCh CYXONYTHBIE NMEpeIleHKH MeXAy MaTepHKaMH
u ocrposamu. Ilo HMM nmpamoxomamuil yesoBeK pacnpocTpaHuica u3 Ad-
pukn B EBpomy, Bocrounyio u IOro-Bocrounywo Asuio. Camele apeBHMe
ero oxkameHeJjoct#, obHapy:keHHble HA fIBe, umeror Boapact 1,5 MJH Jer.
Havinennsie B EBpone oramenesnoctu gatupyior 200—500 teic. jer, HO
o0Hapy)KeHHbIe KaMeHHble ODYAHUSA TOBOPAT O TOM, YTO NPAMOXOAAIIM
yeJoBeK MoABHJICH B EBpome ropasgo paHbmie, npuMepHo 1,5 MJIH Jer
Hasaj.

IpeBHeiiline MIOAW YKUJIM TPYNIaMH, 3aHUMAJIUCH OXOTOH M cobupa-
TeJBCTBOM DPACTHTEJbHON NHIHM, COOPYIKANM YVKPLITHA B BHAE IIajgamniei
uaM 3acenanyu nemepsl. Camble KpynHbIe KUIMINA BMemann ao 20 de-
JIOBEK.
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YesoBeK NPAMOXOAAIIAN IIEPBBIM Ha4yaJ CHCTEeMATHYECKH HCI0Jb30-
BaTh OroHb JJisi oforpeBa JKWJIHWI, NPUIOTOBJEHWA IMINH, 3AMUTHI OT
XUIMHHKOB, 0XO0Thl. HO HCKyccTBeHHO a00bIBaTH OrOHb OH, IO-BHIHMO-
My, He ymeJs. YesoBeK IoJiy4asJ OrOHb BO BpeM# JIECHBIX IIOKapoB, H3-
Bep:KeHHMii BYJKAHOB, a 3aTeM 3a00TJIMBO NOAJEPIKHUBAN €ro B TedyeHHe
MHOTHMX JIEeT.

VenoskHUIACHE TEXHOJOTHS HMArOoTOBJIeHUA opyaui Tpyaa. Kamennwie
opyamns craau Oosiee pasHooOpasHbiMM U DoJiee TiaTenbHO 0OpaboTaHHEI-
mu (puc. 95, 2). Haxoakm, oOHapy:KeHHBIe HA HECKOJbKHX CTOAHKAax
MIPAMOXO/SAIIEro YeJIOBeKa, AAIT NpeAcTaBJeHHe O IpHeMaxX OXOThl M KH-
BOTHBIX, KOTOpble ObiM ee obwexrToMm. Tak, B Ilenrpanbuoit Mcrmanuu B
JOJUHE MeyKJAy ABYMSA X0oJaMaMu o00HApYIKEeHB! CKOIIEHUA KaMeHHBIX 0py-
auil, KocTeill JKUBOTHBIX, & TAK)Ke cJeAbl cropesieit Tpasbl. IIpmmepno
400 TeICc. JleT Ha3ag B ITOH JAOJHHE TPYIIBI JIOZEH IOJKUAANH TOAB-
JIeHHA KDYIHBIX JKMBOTHBIX, MHUIDHDOBABIIMX Ha 3uMmy Ha or. ITomxu-
ras TpaBy, OXOTHMKH 3ArOHAJM CJIOHOB, AMKHUX OBIKOB, Jomiamei, oje-
Heil, HOCOPOrOB B €CTECTBEHHYI0 JIOBYIIKY — OosoTHcTHIA oBpar. Tam
OXOTHHMKHM YOMBAIHM KUBOTHBIX. Cienyer OTMETUTh, HTO KOJJIEKTHBHAaA
oxora TpeboBaja OT J0Aeill yMeHUs o0IIaTbCA MeXxAy coboil. 9To cTH-
MYJHMpPOBAJIO pPa3BUTHE peduM, XOTSA Ha IEepBbIX Mopax cpejcTBoM obIe-
HHA MOIVIN ObITh MHMHMK& H KECThl.

Takum 006pasoM, B [epHOJ CYIIECTBOBAHWA IePBBHIX MpeACTABUTENIEH
4YeJIOBEUECKOTO POJa CTAMH MPOABIATHCA HOBBIE COIMAaJbHbIE 3AKOHOMeED-
HOCTH, KOTOpBIEe B JaJbHEHIIIEM CTAHYT IJIABHBIMH (PaKTOpaMH pasBUTHA
yejoBeyeckoro obuiecrsa. Melienue, pedb, XOTA U B IPUMHUTUBHOR (op-
Me, M3roTOBJIEHME ODYAMH TpyJAa, MCHOJb30BAHHE OTHHA, COOPYXKEeHHe KHU-
JIMII], BO3MOXKHO, M3TOTOBJEHHE OHEeKJbl M3 IIKYP IO3BOJHJIM JpeBHei-
UM JIIOAAM BBIXKHTH B CYPOBBIX KJIMMATHYECKUX YCJIOBHAX M JaKe 3a-
CelUTh XOJIOJHBLIe paitoHbl EBpasuu.

® 1. OxapaxkrepuayiiTe OKaMeHeJble OCTAHKH YeJOBEKa YMEJOoro.
® 2. Tne u xorpa ObLIM HAWJEHBI OKAMEHEJIOCTH 4YeJIOBEKA NPAMOXOAfA-
mero? KakoBel ux ocobennocTu?

§ 65. IToaénenue wenoeexa pa3ymnozo

3akjoynTeNbHBIH aTan (GOpMUPOBAHUA UYesIOBeKA COBPEMEHHOro THIIa
npoxoaua 300—30 teic. ger Hasaxn. Temnsl sBosOUUM HomynaAanuit gop-
MHUDYIOIIUXCH J0Jeid OblIN pPasIMYHBIMM B pasHbIX Mecrax. OHM ompe-
JeNAANCh Kak Ouosiormyeckumm (axkropaMu (MUrpanus, MIOMAUNA OJ-
HUX TONYJIANWMN, CMeIleHMe APYrHX), TAK W HAOMpaBIIMMM CHJIY COIH-
aNbHBIMH (haKTOpPAMM.

HeanjaepraibCKHili uyenoBeK. HeaHaepTasbllbl NOJIY4YWIH CBOEe HA3BAa-
HUEe [0 MEeCTy IepBOil HAXOAKM MX OKAMEeHeJBIX OCTaHKOB B goanHe He-
anaeprans 6au3 roccenvaopha ('epmanusi). Oxkamenemocru 6vln1u obOHA-
py:xeHsl B 1856 r., u moHayany K HHM OTHeCJHMCh KaK K OCTaHKaM CoO-
BPEMEHHOI'0 4YeJioBeKa, CTPaJaBIIero paxuToM, apTPUTOM M IOJYYHUBIIEro
Py KU3HM HECKOJbKO CHIBHEIX YAApOB IO TojoBe (TakoBo ObLIO 3a-
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Pue. 96. PexkoHCTPYKIIMA BHEMIHEro o0JMKA APeBHHX JI0/eil.
Cnesa — HeaHjepTalnel, cnpasa — KpPOMaHbOHKA

KJIOUeHHe mnarojoroanaroma). Jiume mocae onybmaukoBaHua pabdor [lap-
BHHA OKAMEHEeJOCTH IIPHUBJIEKJN BHUMAHUE YUYEHBIX.

K wnacroamemy sBpemenn B Espome u Iro-3anagnoii Asum Haiijge-
Hbl ocraHku okojo 200 HeanjeprajbueB. Bospacrt oxameHesocTeil
30—300 teic. nmer. Haubosee xopomo HM3ydeHbl 3allajlHOEBpPONeHCKHUe
HeaHJepPTaJbIbl, KOTOPBIX HA3BLIBAIOT KJjaccHuyecKuMH. OHHM KUK
70—30 Teic. Jer Hazan. Kiaccmuyeckue HeaHIepTaJbIbl OBIIM MYCKYJIH-
CTHIMM M KOpeHacTbiMM JiojbMu pocroMm 1,7 m m maccoit 70 kr. Ilnor-
HOe TeJIOCJOoMeHHe IIOMOraJjio MM COXpPaHATh Telio B YCJAOBHAX XO0J0J-
HOoro Kiammara EBpons! jsegHHKoBOro nepuoga. O6HapysKeHHBIe uepena eB-
poneHcKMX HeaHJepTaJbIeB UMEIOT IOKATHIH JI0D, HaAIVIa3HHYHbIe BATHKH,
3aTBIIOYHBINA Oyrop ¢ Gosbmum ocHoBanueMm. OO6beM MO3ra COCTaBJIAT B
cpennem 1500 cm® (pue. 96). Yepena HeanjeprajblieB, OOMTABIIMX B
Oro-3anagnoil AsMu, MeHee MAaCCHBHBI, MMEIOT BBICOKMH /100, moabopo-
,I].D‘IHI:II.;I BBICTYII, ciaabo BbIpax{eHHbIe HaJAIJasHHUYHbIe BaJIMKH.

EBpOHEﬁCI{HE HeaHIepTajlblbl HHJIH B Ielmiepax, CIHYHHBIIHX eCcTecT-
BEHHBIMH YKPBITHAMH OT X0JI0Jla CYPOBBIX 3MM. A3MaTCKHe HeaHAepTab-
bl COOPYJKaJdM IIAJAaIIM, ITOKPBLIBaAsS HMX IIKypaMHu KUBOTHBIX. Cienb
04aroB roBopsAT 00 MCHIOJL30OBAHMM OrHA Ui oborpeBa sxkuuamiul. Heawn-
JepTaJiblbl YMeJIH PasBOAUTH OIOHb, BBICEKAA MCKPBI M3 KYCKOB KOJIUe-
gaHa.

B JIIOXY HeaHJepTaJblleB YCJIOHKHHUIACH TEXHOJIOI'HMHA 061)860'1‘1{1{ KaM-
. Tmarensno obpabaTeiBasi OTIIENbI, HeaHAEPTAJBIILI co3ZaBalu Gojee
pasHooOpasHble u 0OoJiee CHEIMAJIM3UPOBAHHBIE OPYAMA 110 CPABHEHUIO €
OpYAMAMH CBOMX IIpeJlIecTBeHHUKOB (puc. 95, 3). Hanuume cpenu opy-
AUH KaMEHHBIX M KOCTSAHBIX MIJl CBHJETEJbLCTBYET O TOM, UTO HeaHjaep-
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Tanbnbl MUaM cebe omexxay M3 mMIKyp. B KadecTBe HHTOK OHHM HCIOJb-
B0BAJIM CYXOMKUIUA JKUBOTHBIX.

Heanzgepransipl, MO-BUAUMOMY, OBLIM BecbMa JOBKNMH OXOTHHKAMH,
TAK K&K HMX CYIIeCTBOBAHWE B XOJNONHBII NIepHuoj HANPAMYIO 3aBHCEJO OT
VCIIeNIHOCTH 0XO0Thl. OObeKTaMu OXOThI ObIIM Kak MeJkue (JIUCHIbI, 3aii-
Ibl, TITHIBI), TAK ¥ JAOBOJILHO KPYNHBIE XHBOTHBIE (CeBepHBIE OJIeHH, JIO-
maau, MejaBejH, 3yOphl W JlaXXe MaMOHTHI).

Heanjepraibibl NepBLIMH CpeAH IpeACTABHTeNell 4YejJ0BeYeCcKoro po-
Ja CTATH CHCTEMATHYECKHM XOPOHUTH ymepinux. Mormisl ycTpamBaJuCh B
nony mnemep. MepTBHIX KJIaaW B NO3y chsmero Ha OOKYy uejoBeKa M
cHaO)KaIM IpeaMeTaMH, KOTOpble 110 TPeJACTABJIEHHIO HeaHJAepTralbleB
N0JOKHBI GBLTM CONMYTCTBOBATEL yMeplieMy (opyskwe, OpyAHA Tpyaa # Ap.).
CymiecTBOBaJ TAKKEe KYJbT JKUBOTHBIX, Ha KOTODBIX Bejlach OXOTA.

06 MCKyccTBe HeaHAepTaJblleB M3BeCTHO Kpaiine mano. HaiizeHsl Ko-
CTHBIH aMyJieT, HCHelIpeHHad [lapanMHaMH TajbKa, KYCKH KDPaCHOTO OK-
cHja Kejesa, pacTeprbie B MOPOIIOK COJIM MapraHiia, BO3MOMKHO IpHUMe-
HABIIMeCHA JJf pPACKpPAIIWBAHHA TeJa.

Taxum obpasoM, (puauvecKue JIaHHBIe M TepefioBble 10 TeM BpeMme-
HAM TeXHWUYEeCKHe NPHeMBl CJeJaJii BO3MOMKHBIM BBDKMBAHNE HeaHJep-
TaNbleB B YCJOBMAX JIGJHMKOBOTO NepHoja. 3aXOPOHEHWs, PUTYasbl, 3a-
YaTKM MCKYCCTBA M PEJMIMO3HBIX BEPOBAHUN T'OBOPAT O JOCTHIKEHHUM He-
aHZepTaIbIaMK 00Jiee BHICOKOTO YPOBHA PA3BUTHA CAMOCO3HAHMA, OMOIUI,
abCTPAKTHOrO MBINUJIEHHSA II0 CPABHEHUIO € HMX MpeJlIecTBEHHHKAMH.

MecTo HeaHZepTAJblleB B 3BOJIOIHH dejoBexa. Heanjepranbubl Obl-
AU TYINMKOBOW BeTBBI0 B aBoonuM desjoBeka. B Espome, Adpuxe,
Bocrounoit Asum u HHAoHe3un oOHApyXeHbI dYepena, Ooibloil o6beM
(1300 cm®), okpyraslii 3aThIIOK, BRIIPAMJIEHHAS JMIEBas 4YacTh, MEJKHE
poBHBIe 3y0BI KOTOPHIX IO3BOJIAIT CUMTATHh MX NPHHAIEKAUIMMH Jpes-
HeifimuM (Qopmam dejoBeKa pasymMHoro. BoapacT HalJeHHBIX 4Yepenos
100—300 TeIC, JIeT, YTO T'OBOPHUT O CYIIECTBOBAHMHM YeJOBEKA PadyMHO-
ro 3aJ0Jro [0 MOABJEHWUSA KJIACCHYECKHX HeaH/AepTajbIes.

[lo-BMAMMOMY, YeJOBeK NPAMOXOAAIIMI, KUBIIMHE oxono 500 Teic.
ser wazan B CepepHoil AdQpuKe, JaJ HAUAJIO YeJOBEKY COBpeMeHHOTro (u-
auueckoro tuna (apesneiimas ¢opma Homo sapiens), KOTOpBI B peayJib-
TaTe HECKOJbKMX BOJH MUrpanuii sacenus cuauana IOro-Bamagnyio Asuio,
a sarem Espony. B EBpome moroMKaM# NepBbIX MHUI'DAIMOHHBIX BOJH Ye-
JIOBEKA TPAMOXOAAIIEr0 SABHJIMCH KJIACCHYECKHe HeaHJepTalblibl. YUeHbIe
PacCMATPUBAIOT MX KAK BHICOKO CIIeNHAIM3MPOBAHHBIN, aJanTHPOBAHHBIN
K XOJOJHOMY KJIMMATy MOABHJA uYejoBeka pasymHoro — Homo sapiens
neanderthalensis. Kiaccuueckme HeaHIepTaabllbl AOCTHINIM BepPIIMHBI
CBOEr0 pPAa3BUTHA BO BpeMs IIOCIEJHEro OJIeICHeHHUs M UCYe3Td OKOJO
30 TpIC. JleT HAas3an.

W3 okaMeHesocTell HeaHAEPTAJbIEB YAAJOCH BBIAEIUTL W paciuudpo-
BATH HECKOJbKO (parmenTtoB wmutoxoHapuanbHoit JIHK. Cpasuenue
HYKJIEOTHAHON mnocjefoBarebHOCTH MuUTOXOHApuanbHoi JTHK mneanpep-
TanblleB M COBPEMEHHBIX JIIOJei MOATBEepPAWJIO NpPeANoJIoKeHHe, 4YTo He-
aH/epTaibllbl — TEHeTHUECKN OTJeJbHafdA, XOTA M OJU3KOPOACTBEHHAA
COBPEMEHHOMY 4YeJIOBeKY, BeTBb. Ilo aTHM naHHBIM, nocaeaHul 06U
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NpefoK COBPEMEHHOI0 4eJIOBeKa M HeaHJeprasbleB cyiiecrsosas 500 Thic.
JIeT Hasaji.

IIpumepro 30 Teic. JeT Hasan MoOpdOJOrHYECKHe M3MEHEHUs YeoBe-
Ka B OCHOBHOM 3aBEePIIWJINCh, ¥ MHUD HACEJHJH JIOAM COBPEMEHHOTO TH-
na (mozsua Homo sapiens sapiens).

Kpomansonusl. Briepsbie okamMeHesble OCTAHKH UeJOBEKA COBDPEMEHHO-
ro (pM3MYECKOr0 THMA, YKUBIIEr0 B JOMCTOPUUECKYIO BIIOXY, ObLIM Haii-
Aenbl B 1868 r. Ha 1oro-sanaze ®Ppannun 61u3 ropoxa Jles-dam. Bo spe-

Puc. 97. KpoMaHbOHCKOE MCKYCCTBO — memepHBIe pOCIHHCH BO Dpanuun
(1—3), ¥Oxuoit Amepuxe (4), na Kxuom Vpase (5), cKyJabnTYpHBIE n3obpaxe-
HUA KHUBOTHBIX (6)
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Puc. 98. JlpesHeilias kapra, BhIpe3aHHasdA Ha OMBHe MaMOHTA, M KOCTAHAaA IJja-
CTHHKA, BO3MOKHO HBJIAKOIIAACA JIYVHHBIM KajeHJIapeMm

M# CcTpOMTeabHBIX pador B rpore Kpo-ManboH 6plIM OOHApyKeHBI UYeThI-
pe UeJI0BEUECKHX CKeJleTa, KPeMHeBhle OpYAHA, MHOKEeCTBO MODPCKHX pa-
KOBHMH U 3y60B JKMBOTHBIX C IpOCBepJeHHBIMU OTBepcTuamHU. Jlrozei, xo-
TOPBIM IPHHAAJIEHKAIN OKAMEHEeJ0CTH, Ha3BaJu KDPOMAHBOHIIAMH.

KpomaHboHIEI OBLIM HECKOJBKO HHM)KE CPeJHEero HbIHEeIIHero eBpolei-
na. Pocr MysKumHBI cocraBiasii B cpegHem 170 cm, macca — OKOJIO
70 xr. JIna 4yepenoB KPOMAHBLOHIIEB XapaKTePHBI BBICOKMII J100, mpamas
(He BBICTYHAIOIAS BIepea) JULeBas YaCTh, OTCYTCTBYIOIIMe wWiIu cjaabo
pa3sBHUTHEIe HAArJIA3HWYHBIE BAJIWUKH, HeOOJbIIME YEJICTH C MeJIKHMH pPOB-
HeIMK 3y0aMu, XOpOIIO PasBHTHIM MoAOGOpoAOuYHBLH BeICTyn. OO0BEM MO3-
ra KpoMaHbOHIA B cpeaHeMm Owln pasen 1400 cm®. Tlo MHEHMIO JIMHTBH-
CTOB M AaHATOMOB, pACIIOJIOJKEeHHe I[0JocTed Hoca M pTa, VAJIUHEHHAas
IJIOTKA TMO3BOJAMM KPOMaHBOHIIAM M3JaBaTh 3BYKH, ropasjgo Gonee uer-
KHMe M pasHooOpasHble, UeM B3BYKH, AOCTYIHBIE HX IpelieCcTBEHHUKAM.
B penoM mo cBoeMy (H3MYECKOMY CTPOEHHI0 KPOMAHBOHI(bI HE OTJHYa-
JHMCh OT COBpeMeHHBIX Jiogeit (puc. 96).

KpoMaHBOHIB! JKHUJIM BO BpeMd IIOC/Ie[HEro JIeAHMKOBOIO IepHOoJAa.
Kak ¥ HeaHJepTAJbIbl, OHM HACEJIANN Iellepbl JUO0 COOPYKAIN HKHUIH-
ma B BHAe ILIATPOB M3 IIKYp XUBOTHEIX. Ha CcTOAHKAX KDPOMAHBLOHIIEB
obHapy KeHbl PasHOOOpA3HbIE, TIUIATEIBHO M3TOTOBJIEHHBLIE U3 KAMHA H KO-
cTeil JKMBOTHBIX opyaus Tpyzaa (puc. 95, 4—6). Beumn HaliieHbl UIJIBI C
VIIKaM¥, KPIOYKH JAJA JOBJM pbIG, rapnyHbl, JYKH.

KpomanboHCKHMIT yesoBeK OblI IePBBIM CoO3jaTesieM My3blKM (Haiize-
HBI KOCTAHBIE JAYJOYKH) M, caMoe IiiaBHOe, XyAOoKHMKOM. B memepax o06-
HAPY’KeHbl HACKAJbHbIE PHCYHKM, Ha KOTODPHIX M300pa’XeHbl OT/Ae/IbHbIe
JKUBOTHEIE M IleJble OXOTHHUUBM CIeHKH. HalifileHbl KOCTAHBIE CTATYSTKH
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JIONell M JKHUBOTHBIX, pasHooOpasHele ykpameHus (puc. 97). KpomauboH-
Ibl JOCTHIVIM Ba)XHEHINe#dl CTYNeHH MHTEJJIEKTYAJbHOrO PasBUTHSA — CIIO-
COOHOCTH OIlepHpOBATH CMMBOJIAMH. BMecTe ¢ M306parkeHUAMM JKMBOTHBIX
KPOMaHBOHIBI OCTABMJIM HA CTeHaxX Ilellep HENOHATHbIE y30pbl. CaMbIMu
APEBHHMM M3 ITHX 3arajiouHbIX 3HAKOB ABIAKTCA KOHTYDBI 4eJOBedYe-
CKHX JsafoHeil. KpOMaHLOHCKOMY 4eJOBeKY IIPHHAIJNEKUT ApeBHEHIasn
Kapra, BeIpe3aHHasd Ha OMBHe MaMOHTA, a TaKyKe 3araJl0YHbIe KOCTAHBIE
OJIACTHHKH, YKpalleHHble Toukamu (puc. 98). HcenenoBanma mox Muk-
POCKOIIOM [OKa3aJu, YTO TOT, KTO BBIPE3A] METKHM, MHOTOKPATHO MEHSJI
OpyAus, CHJIy W yroJ Ha)KHUMa. YUYeHble CUMTAKT, YTO O9TH IJIACTHHKH
MOI'YT HpeJCTaBJATL COO0N JYHHBIH KaJeHAaph.

Cpasrenne mutoxoniapuanbubix JHK, monyueHHBIX OT mpejcraBure-
Jiefl pasIMYHBIX COBPEMEHHBIX MONYJANMH 4eJOBeKa, MOKA3aJ0, UTO BCe
OHHM BOCXOJAT K OJAHOH NPEeIKOBOIl NOCJeN0BATENBHOCTH HYKJIEOTHUHOB. Ilo
pasHoobpasuio MuroxoHApuanbHbeIX JHK coBpeMeHHBIX Jiofelr 6bLIO
YCTAHOBJIEHO, 4YTO MpPeAKOBas IOCIENOBATENBHOCThL CYIECTBOBAJA TIe-TO
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Puc. 99. Paccenlenne coBpeMeHHOro uejoBexa 3a mnocsiegnme 100 Thic, jer
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Pue. 100. Obmas cxema 3BOJIOIHMHN TOMHHOHW/IOB

B Bocrounoit Adpure oxoso 200 teic. jer Hasan. Takum obpasom, He-
CMOTPA HA TO YTO NPEACTABUTE]M ABCTPAJIONUTEKOB M JIONEH BUAOB He-
JIOBEK TNPAMOXOMAIIMIA, YEeJOBEK YMEJbIH U UeJ0BeK pasyMHBIA TOABHJ
HeaHJiepTaJbCKUN K 3TOMY BPEMEHH IIMPOKO PacCeluauch o 3emJe, OHH
He CTaJH POJOHAYAJIBHUKAMH COBPEeMeHHBIX moaei. KpomaHbOHIEI, Be-
pOATHee BCEro, NMPOM3ONIIM OT HeDONBIIOW IpyNnel ApeBHe# (OpMBI de-
JOBEKa pasyMHOro, »xkusirero B Adpure oxomo 200 Twic. JeT Hasafg.

Paccenenue aiofeil cCOBpeMeHHOTO THIA Hadajochk npumMepro 100 Teic.
ger Hasax. OHo muto ua Adpuru depes Cysnkuil Iepelreek B ABYX Ha-
npasieauax (puc. 99). Oxgua BerBb pacceneHus Oblia HampasieHa B IOro-
Bocrounyio, Bocrounyio u Cesepo-Bocrounyio Asuio, apyrag — B 3a-
nagayo Asuio u Espony. BbLIO HECKONBKO BOJH MUTPAIUil JA0MCTOPH-
yeckux Jojeit ua Cesepo-Bocrounoit Asum depe3 BepuHIoB mnepemneexk B
Cesepuyio u gajsee B IOmxuyio Amepuxry (40 teic., 14—12 TRIC., 9 THIC.
aer Hazang). B Ascrpanuio u Ha ocrpoBa OKeaHHM YeJIOBEK IIPOHHUK M3
IOro-Bocrounoit Asun oxosno 50 teic. jer Hazsazx. 40 Teic. JserT Hasajg co-
BpeMeHHBIN uesioBeK aacenua Eppomy. B paccesenum uejioBeKa cyIiecT-
BEHHYIO PpOJIb WUIpajyd LUKJINYECKHe U3MEHeHHs Kjumara, IIPOMCXOIUB-
e C WHTEePBAJOM B JECATKH TBHICAY JeT,

Obias cxemMa MCTOPUM BO3ZHUKHOBEHHUS M 9BOJIIOIMHM IOMUHOHJOB HM30-
Opaxkena Ha pucynke 100. Ha Hem BMIHO, YTO JMHUM, BeJylue K CO-
BPEMEHHBIM 4eJ0BeKooOpasHbIM 00e3bfHAM U YeJOBeKy, pasjejuJuck 60-
gee 6 muH Jger Hasan. IlyTe pasBUTMA OT KUBOTHOIO M0 YeJOBEKA He
OB NMPAMBIM ¥ OAHO3HAUHBIM. HeKOTOpHIe M3 NpeJIIeCTBEHHHKOB 4Yejo-
BeKA He CMOIJIM €ro 3aBepluuTh U BhiMepsau. JIAIIb OXHOW HeGOJbIION
rpynmne AOMCTOPHYECKHX JIIOAEH pasBUTHEe HHTEJJIEKTa, PedYH, COIHAaJb-
HBIX OTHOIIEHUH, TPYJOBOM [AEATeJIbHOCTH IIOSBOJIMJIO He TOJBKO YCIIel-
HO KOHKYDUPOBATH C JPYIMMH NIPUMATAMH, HO M JaTh HA4ajl0 COBPeMeH-
HOMY YeJIOBEYeCTBY.
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¢ 1. OxapaxTepHuayiiTe OKaMeHe/Lle OCTAHKHM HEAHAEPTATbCKOTO UeSoBe-
ka., Yro BamM u3BeCcTHO O KM3HM arux soneit? Kakoso ux mecro
B 9BONIOLMH YejoBeka?

® 2. Kakve (haKThl CBHUIETENLCTBYIOT O BBICOKOM DPA3BHTHM HHTE/IEKTA
KPOMAHBOHLIEB?

® 3. Kakoif KOHTHHEHT MOXXHO CYMTATH TPADPOJAMHON COBPEMEHHOrO Ye-
nosexka? ITouemy?

§ 66. Paxmopu. eonwyuu uwenoeexa

KauecrsenHoe cBoeoGpasme 9BONIONMM YeJOBEKA 3aKJIIOUAETCH B TOM,
YTO ee ABMIKYIIMMH CHJIaMU OBLIM He TOJBKO OHOJOrMYecKHe, HO U CO-
LHuaJbHbIe (DAKTODHI, NPUYEM HMEHHO IOCJeJHMEe MMeJM pellaioliee 3HA-
4YeHMe B INpOIeCCe CTAHOBJEHMS 4YeJOBeKa M IPOAOJIKAIT WIPaTh Beny-
MYyI0 POJb B DA3BHUTHM COBPEMEHHOTO YeJOBEYECKOro obImecTBa.

Buosornyeckue (akxTopbl 3BOMIOLMH uenoBexa. YesoBeK, Kax J000MH
Apyro# OHOJIOrHYEeCKM: BHJ, MOABMJICA HAa 3eMje B pesyJbTaTe B3aMMO-
CBABAHHOTO JeicTBUA (AKTOPOB 3BONIONUM KMBOro Mupa. Kakum e 06-
pasoM ecTecTBEHHBIN OTOOP crmoco6CTBOBAJ 3aKpeIIeHHI0 Tex MopdoJo-
FUYeCKUX 0COOeHHOCTeiH YeloBeKa, KOTOPBIMU OH OTJIHYAETCH OT GImiKaii-
IIMX POACTBEHHUKOB CDEAH >KMBOTHBIX?

OCHOBHBIMM NPUYMHAMHY, 38CTABUBIIMMM HEKOTAA APEBECHBIX KUBOT-
HBIX TepedTH K JKM3HM Ha 3emJe, ObLIM COKpAIEHWe ILIOMAAN TPOIH-
YEeCKHUX JIeCOB, COOTBETCTBEHHOE YMeHBIIeHHe KOpMOBOil 6asbl M, Kax
CleJCTBHe, YKPYIHEeHHe pasMepoB Tena. [leqo B TOM, YTO yBeluuyeHUe
pasMepoB TeJia CONPOBOKIAETCA BO3pacTaHWeM abCoJIOTHBIX, HO CHHIKE-
HHEM OTHOCHTENbHBIX (T. €. Ha eJAMHHUIy Macchl Teja) morpebHoOcTell B
numie. KpynHble 'XKMBOTHBIE MOTYT MO3BOJMUTL cebe IMUTAHHE MeHee Ka-
JopuitHoit numeit. CokpalgeHue NJIONAAM TPONHYECKHUX JIECOB VCHIIHIIO
KOHKYPEHIIMI0 Mex/Jy oOesbAHaMHu. Pasubie BHABI 10O-PA3HOMY MMOAOLILIH
K DpeIleHWIO BCTaBIIMX Mepel HUMM npobiem. Hekoropsle Hayumiaucs
GoicTpo GeraTh Ha UeTBIDEX KOHEYHOCTAX M OCBOMJIM OTKDHITYIO MeECT-
HocTh (caBaHny). IIpumepom caykar nmasmanbl. ['OpuaTaM HMX OrpoMHAs
(usuyeckasi MOIIb IMO3BOJIMJIA OCTATBCH B JIECY, HAXOAACH IPHU JTOM BHE
KoHKyperuuu. IlluMnanse oxasanucs MeHee CHENMAIN3MPOBAHHBIMA W3
BCeX 4eJoBeKooOpasHbIX ofesbaH. OHM MOrYT JIOBKO JIa3UTh 10 JepeBb-
AM ¥ J0BOJBHO GpicTpo Gerars mo semuie. M TOJBKO MOMMHMABI pelINIH
BCTaBLIME Iiepe]i HUMH NpobJeMbl YHUKAJIBLHBEIM cIoco60oM: OHM OCBOMJIM
nepeABHIKeHNe HA ABYX Horax. Ilouemy aToT cnoco6 mepeaBHIKeHUS OKa-
3aJicA AJSA HUX BBITOJHBIM?

OanuM M3 creAcTBHMil yBelIMYEHUs DA3MepOB Tejla ABJIACTCA V/JIUHE-
HHUe NIPOJOJKHMTENBHOCTH KM3HHM, UTO CONPOBOMKAAETCA YIJUHEHUEM Iie-
puoza GepeMeHHOCTH U 3aMejJIeHHeM TeMIIOB pPa3MHOMKeHHs. Y 4ejoBe-
K0OGpasHbIX 00e3bfH OJAMH JIeTEeHBIII poXKaaeTcs pas B H—6 ser. Ero
rubesib B pesyJibTaTe HECYACTHOTO CJAyuas OKAa3bIBAETCH OUYEHB AOPOrOi
norepeit asia nonyaAanuu. JIBYHOrMM yesnoBekooOpasHbIM o6Ge3bfiHAM yjaa-
Jock M36exaTh MOAOOHON KPHUTHUYECKOHW cuTyanuu. ['OMMHMIBI HAYYMIUCH
3a00TUTBCA OJHOBPEMEHHO O ABYX, TpPeX, 4eThIpex AeTeHnmax. Ho arto
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norpebosaso 6osbllle BpeMeHH, CHJI U BHH-
MaHu#A, KOTOpble caMKa JAoJKHa Oblaa
yaensaTs cBoeMy moroMmMctBy. OHa BBIHYK-
neHa ObplIa OTKA3aThCA OT MHOTHX APYIHX
(hopM AKTHBHOCTH, B TOM UYHCJIE€ U OT IO-
WCKa NHUINW. OTUM 38aHUMAJIUCH CAMIBI H
6esmerHsle caMmku. OcBoboxIeHNe mepeHUX
KOHEYHOCTEH OT YYACTHUHA B IepeJBHIKEeHUH
TIO3BOJIMJIO TIPHMHOCHTHL OOJIbIIe IMITA AJIA
caMOK M JeTeHslmiei. B cioxusmelica cu-
TYalUUN TNepefiBMIKeHue HAa YeThIpexX KOHed-
HOCTAX cTajo HeHy»KHbIM. Hanporus, nps-
MOXOK/JEeHHE JaJI0 TOMUHHUAAM pAJL IpeuMy-
1IeCTB, CAMBIM LEHHBIM H3 KOTOPBIX
OKAa3aJach CIyCTA 2 MJH JeT BO3MOXXHOCTh
H3rOTOBJIEHUA OPYAMM TpyAa.

Couuansable (paKTOPBI 3BOJIONHHM Yej0-
pexka. CosjgaHuMe M MCIOJB30BAHME OPYAM
TPy/a MOBEICWJIO NPHCIOCOOIEHHOCTL JpeB-
Hero uesioBexka. C aToro momeHTa J00ble Ha-
c/Ie[ICTBEHHbIE H3MEHEHUH B er'0 OpraHusMe,
OKAa3bIBABIIMECH II0JIEBHBIMH B ODPYIHHHOM
JIeATeJIbHOCTH, 3aKPEILIAINCE eCTeCTBEeHHBIM
0TO0pPOM. DBONIONUOHHBLIM IpeobpazoBaHUEM
IoABEepraJuchk nepeaHue KoHeuHocTu. Cy-
A TI0 OKAMEHEeJOCTAM W OpyAuaM Tpyaa,
[IOCTENeHHO MeHsAJachk pabouyas MO3UIIHSA
pyKH, crocob saxBaTa, IOJIOYKEHHE IaJIbLEB,
CHJIOBOE HampsyKeHune. B TeXHOJOrMU H3ro-
TOBJIEHUS OPYAMHI COKPAIIAJIOCH YUCIO CUIb-
HBIX V/apoB, VBEJIWUYMBAJIOCH KOJHYECTBO
MEJIKMX M TOUHBIX ABMIKEHMN KHMCTH U Ialb-
ues, (aKTOpP CHJIBI CTAN ycTynaTh (hakTopy
TOYHOCTH M JIOBKOCTH.

CneacTBueM MCIOJB30BAHUA OPYAMHM TIpH
pasjieJike TYII W IPUTOTOBIEHHA NUINM Ha
OrHe CTAJI0 YMEHBIIeHHe HArpy3KH Ha Ke-
BaTeJIbHBIM anmapar. Ha uepene uesoBeka
TIOCTEIIEHHO MCYEe3/IM Te KOCTHble BBICTYIIHI,
K KOTOpbIM y 00e3bAH KPENATCA MOIHBIE
JKeBaTesbHble MbIMIEL. Yepen cran Gogee
OKDYIJIBIM, YeJIICTH — MeHee MaCCHUBHLIMH,
JIMIIeBO# OT/ie]1 — BhIIpsAMJIeHHbIM (puc. 101).

Opyaue Tpyaa MomeT OBITH CHEJIAHO
TOJBKO B TOM cJy4yae, ecjld B BooOpake-
HHH ero cosjaresf CKJaJblBaeTCs MBICJIEH-
HblIi1 o0Opas W OCO3HAHHadA LeJbk Tpyaa.
Tpyaosasi AeATEeNbLHOCTH UeJIOBEKA IIOMOTa-
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Puc. 101. Vzamenenue mponop-
nuii yeperma B XoJ€ 3BOJIOIHHA

TOMHMHOMJI0B
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JIa pasBUTHIO CHOCOOHOCTH BOCIPOM3BOJAWUTL B YMe€ CBA3HBIE IpeacTaBJe-
HHA O IpeAMeTax M MaHHNYJIANMUAX C HUMH.

IIpeanochlIKON K pPa3BUTHIO Pedd AOJMKeH ObLI CHYKUTH JOCTATOYHO
Pa3BUTHIA MOSI, ITO3BOJMBIINII UYEJOBEKY ACCOIMMUPOBATH PA3ZHOOOPA3HBIE
3BYKM W npeacrasieHus. Peub o0AsaHa CBOMM NpPOMCXOKIEHHEM IOApa-
JKAHWI0 W BHJIOM3MEHEHMIO0 pAa3JIMYHbIX EeCTEeCTBEHHBLIX 3BYKOB (roJiocos
JKHBOTHBIX, HHCTUHKTHBHBIX KPHUKOB camMoro 4denoseka). [lpemmymecrsa
CIIJIOUEHH S cOo00IIecTBa ¢ MOMOIILI0 PEeYEeBBLIX CHI'HANOB CTAHOBUJIMCH O4Ye-
BHZHBIMHU,. TpeHHpoBKa M NoJpa)KaHMe Jejalnm pedb Bce Oojee uleHOpas-
JeNbHOU M COBEpIIeHHOMH.

Taxum o00pazom, OTIHUYUTENbHBEIE OCODEHHOCTH 4YeJOBeKa — MBIIILIe-
HHe, pedb, CIHOCOOHOCTH K OPYAMHHOH IeATeNBHOCTH — BO3ZHHKJIMW B XO-
Jle ¥ Ha OCHOBe ero OuoJioruyeckoro passurTus. Baarogaps atuM ocobeH-
HOCTAM 4YeJOBEK HAYYMJICH IIPOTHBOCTOATL HeDJIAronpUsATHLIM BO3AeHcT-
BHAM CpeAbl B TAKOH Mepe, uTO ero jajlbHelIee pasBUTHE CTAJO
ONpPeJie/IATHCH HE CTOABKO OHoJIormdecKkuMu (GakToOpaMH, CKOJLKO YMEHH-
eM CO03/1aBaTh COBEpIUEHHBIE OPYAUS TPYA4, VCTPAUBATE KHJIMUINA, H00bI-
BATh NHUIIY, Pa3BOAUTHL CKOT M BBIPALMBATH CheAo0OHBIe pacTeHus. PDop-
MHpPOBAaHME 3JTHX HABBIKOB IPOHCXOAHUT IIyTeM OOYYEHUs M BO3MOMKHO
TOJIBKO B YCJOBHAX YeJIOBeYeCKOro obIecTBa, T. €. B COLMAJNBHOH cpe-
ne. IMoaromy OpyAMilHYIO JeATENbHOCTH HApSAAY C 00IlecTBeHHBIM o6pa-
30M JKHM3HH, PedYbl0 M MBbIILJIEHHWEM HAa3bIBAIOT COUMAJIbHBIMH (haKTOpaMu
9BOJIIOIIAYM 4esioBeKa. [leTH, BHIpOCIIME M3IOJMPOBAHHO OT JIKOAEH, He yMme-
I0OT TOBOPUTH, HE CHOCOOHEI K YMCTBEHHOHN JeATEeJNbHOCTH, K OOILEHHUIO C
aApyrumMu goasmu. WX moBeseHme OoJibllle HAIIOMUHAET IOBEJeHHE HKH-
BOTHBIX, CpPe/Jld KOTOPBbIX OHM OKasajluCh BCKOpe IIOCJe POMKIAeHH.

dopMHpOBAHUE YEJIOBEKA HEPA3PBIBHO CBA3AHO ¢ (OPMHPOBAHHEM dYe-
JoBedyeckoro obmiecrsa. I[pyruMyu cjaoBaAMH, AHTPOIOTeHE3 HEOTAeJHMM OT
conuoresesa. Bmecre OHM COCTABIAAIOT €JUHBIA MPOIECC CTAHOBJIEHUS Ye-
JIOBEUYECTBA — AHTPOIOCOIHOTEeHes,

CoorHOnreHne GHOJOTHYECKHX M COUHAJBHBIX (PAKTOPOB B IBOJIOIHH
yesiopexa. Buosiormueckme (aKTOPHEI HIpalu pelIalLIyI0 pojb Ha paH-
HUX oranax spojpounu romuHuzg. Iloutu Bce OHM NPOXOJKAIOT JAeiiCTBO-
BaTh B Hacrosulee BpeMmsa. MyraumoHHas W KOMOMHATHBHAS W3MEHYH-
BOCTBH MOJJEPKUBAIOT I'eHeTHUUYECKYI0 DA3HOKAYECTBEHHOCTHL UeJ0BeuecTBAa.
Konebauusa uUMCIeHHOCTH JIOfeH BO BpeMs SNMAEMUM, BONH COy4YalHBIM
obpa3omM MeHfAEeT YacTOThl IeHOB B NONYJIALMAX uesjoBeka. [lepeuwncien-
Hble (PAKTOPBI COBMECTHO IOCTABJAIOT MATEPHAJ IJA EeCTeCTBEHHOI'0 OT-
6opa, KOTOpPBIH AeficTBYeT Ha BCeX CTaAMAX DPASBUTUA uejoBeKa (BbiGpa-
KOBK& raMeT ¢ XPOMOCOMHBIMH IIepecTpoMKaMM, MepTBOPOMKIeHus, Oec-
niaoaHele OpakM, cMepTs OT DoJiesHeH M Ap.).

EnnecTBeHHEIM OnojorHYecKUM (DAKTOPOM, YTPATUBIIMM CBOe 3Haue-
HHE B JBOJIIOIMH COBPEMEHHOI0O 4YellOBeKa, ABJAeTCH H3oaAnus. B amo-
XY COBEpUIEHHBIX TEXHHYECKUX CPEJCTB IepeiBUKEHUS IOCTOAHHAS MH-
rpauusa Jgpoieil IpHBeJa K TOMY, YTO IIOYTH HE OCTAJIOCH IeHeTHYeCKH
M30JIMPOBAHHBIX TI'PVIII HaCeJeHHA.

Ba mocnexane 40 Teic, Jer (ua3MUecKMH OOJMK JIOAeH IOYTH He H3-
menmica. Ho aro He osHAuaeT npexkpallleHUs 9SBOJIOIHMH YeJoBeKa Kak
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6uomoruueckoro Buzaa. Caeayer samerurs, 4ro 40 Teic. JeT — 3TO Bce-
ro aumb 2% OT BpeMEeHHM CYILIEeCTBOBAHHUA YeJOBEYeCKOro poja. YJIOBHUTH
MopdoJornYecKue M3MEHEeHHs dYeJOBEKA 32 CTOJb KODOTKHMH B reosoru-
yeckoM MacmTabe OTPe30K BPEMEeHM KpaiiHe CJIOMHO.

ITo Mepe CTAHOBJIEHUS YeJOBEUECKOro obimecTBa BO3HMKJa ocobas ¢op-
Ma CBA3M MeXKJy IOKOJEeHUAMH B BHJE IPEeMCTBEHHOCTH MATepHAaIbHOM
M JIYXOBHON KyJbTyphl. Il0 aHAJTOrMM ¢ CHMCTeMON HAacJeJOBaHWA TeHeTH-
yeckoil MHAOPMALUM MOMHO TOBOPDUTE O CHCTeMe HACJIeHOBAHUS KYJb-
rypHO#l mMHMopmanuu. WX orawuusa sakiaiovalorca B ciaexywoomem. I'ene-
THUecKad MHGMOPMAIUA Nepeiaercd OT poxaurenei Kk moromkam. Kyaeryp-
Hasa nHbopMaLUA JocTynHA a06oMy denoBeky. CMepTh UesloBeKa MPUBOAUT
Kk 06e3BO3BPATHOMY HCUYE3HOBEHHWIO YHHMKAIBHOM KOMOMHAIIMM €ro IeHOB.
Hanporus, ONbIT, HAKOMJIEHHBLIN YeJOBEKOM, BJIMBaeTcs B oOuiedenoBeve-
CKYI0 KyJabTypy. HaxoHel, CKOpPOCTb PACNPOCTPAHEHWA KYJIBTYPHOM HH-
(opmanuu ropasgo GoJblIe CKOPOCTH Ilepefiayd reHeTHYecKoi HHpopma-
nuu. ClefcTBHEM YKA3aHHBIX PA3JMUMil SBJISAETCA TO, YTO COBPeMEHHBIN
YyeJIOBEK KaK COLMaJbHOE CYIIeCTBO pas3BHBaeTCA ropasjo OsicTpee, ueM
KaK cyuiecTBo OuoJioruyeckoe.

B XoJe 2BOIIOIHH 4YeJOBEK Hpuobpes Beaudaiiinee npeumyinectso. On
HAYYWJICHA IOAAEPIKHBATHL TADMOHMIO MeXJy CBOMM HEHM3MEeHAIHMCHA Te-
JIOM W H3MeHAWIedcs npupoxoii. B asroMm 3akgaiouaeTcs KadyecTBeHHOe
cBoeoOpasne SBOJIIOIUN 4YeJIOBEKa.

Yenoseueckne pacbl. B COBpeMEHHOM ueJIOBeYeCTBE BBIAEJIAIOT TPH
OCHOBHBIE DpACBI: @8PONCOUGHYI0, MOHZ0A0UOHYID W 3K8AMOPUANLLHYIO
(Hezpo-aécmpanoudnyio). Pacel — ar10 GosbINMe TpyNmbl JOAeH, OTIH-
yapuMecs HEKOTOPBIMH BHEIIHWMHK IIPpU3HAKAMHM, TAKMMM, KakK IBeT
KOJKH, IJia3 M BOJOC, (popMa BOJIOC, 4epThl Juia. PopMUPOBAaHMIO paco-
BBIX TPU3HAKOB CIOCOOCTBOBAJO TO, UTO paccejeHHe YejoBeKa o 3eM-
nme 100—10 Teic. JeT Ha3ajJ NPOXOAUIO HEMHOTOYHMC/JIEHHBIMM Ipynmamu,
COCTABJIABIIMMH HeOOJBITYI0O YACThL MCXOAHOM MHONYyJsuuu. 3T0 IPUBOAH-
JIO K TOMY, 4YTO BHOBb 00pasoBaBIIMECH H30JMPOBAHHBIE MONYJIAIHH OT-
IVYAJUCh APYr OT JApPYra KOHLIEHTPAUMAMH TeX HAM HHBIX reHos. Tak
Kak HapojoHacejleHHe 3eMJH B TedeHHe 3TOro mnepuoja ObLJIO OUEHb He-
BesiMKO (He Oosee 3 MJuH uejoBek 15 Teic. Jjer Hasaa), BHOBb obpaso-
BaBlIdecsA NONYJANHM B PasHbIX 4YacTAX CBeTa Pa3dBHBAJHNCh H30JMPOBAH-
HO ApyT OT Apyra.

B pasHBIX KJAMMATHYECKHMX VYCIOBHAX IMOA AeHCTBHEM eCTeCTBEHHOTO
orfopa HA OCHOBe OTJIMUAIOIIUXCH TeHO(MOHJOB CHOPMHUPOBAIHCH Xapak-
TepHbIe BHEIIHWe 4YepThl 4YejoBedeckux pac. OgHako aTO He MPHUBEIO K
0o0pa3oBaHMIO PA3HLIX BU/J0B, U MpeJcCTaBHTeJell BCeX pAac OTHOCAT K
ofHOMY OMOJIOrMUecKOMY BUAY — uesoBeK pasyMuulid. Ilo cmocob6HOCTH
K TNO03HAHUIO, K TPYAOBOH JesATeJlhHOCTH, TBOPDYECKHMM CHOCOOHOCTAM BCe
pacel OAMHAKOBBI. B HacTOfilllee BpeMs pAacoBble NPU3HAKH He SABJIAIOT-
csl IPHUCIIOCOOMTEIbHLIMH. ¥ BeJIMUeHHe HapoAOHace/JeHUsd, pe3Koe CHHXKe-
HHUe YPOBHA M30JANMM MMONyJAAINUil, NOCTEeNeHHOe MCYEe3HOBEHHE DACOBBIX,
ATHHYECKHX M PEJUIMO3HBIX IpeJpacCyiKOB IIPHUBOAAT K PAa3MbIBAHHUIO
MesxpacoBeix pasauuunit, I[lo-Buaumomy, B OyaymieM aTH Pa3JIHYHA JOJK-
HBI MCUYE3HYTh.

9— 11, K. Beanen 241



e 1.
e 2.

> 3.

Yro moapasymeBaioT MMOX OHMOJOIrMYECKHMM M COIMAILHBIMH (hak-
TOpAMH 9BOJIOIHHM uejioBeKra?

AmnTponoreHes HeoTAeJHMM OT counuoreHesa. ObocHyiiTe aTO yTBepK-
JeHue,

Ha KOHKpPeTHBIX NpHMEepax MOKaXXUTe, 4YTO YVHUKAJIbHLEIE GHOJIOrH-
yeckue (hopMhl (kKakoi, GeccropHo, ABJAETCA UeJIOBEK) MoryT ¢op-
MHPOBATHCA B peadyibrare AeiicTBUA oBbIuHBIX GHosormyeckux dax-
TOPOB.

ITogeomsi mTorm OGCYXKAEHHIO BO3MOYKHBIX CIOCOGOB DA3BUTHA ue-
JOBeKa W3 HexkoTopod Huamel dopmel, Y. JlapBuH B cBoell KHH-
re «[IpoucxoxjaeHne uenoBeKa M INOJOBOH 0TGOP» CZAENIaJ BBIBOJ,
4TO ¢«HMMeoIIHecd y 4YeJoBeKa (PH3WYecKHe IPH3HAKH mpuobpere-
HBEI B peayJbTarTe AEHCTBUA eCTECTBEHHOro oTOOpa, A HEKOTOpPhIe —
nonoBoro orbopar. ['epmor Apraiine 3aMeTHJI, 4TO B IEJIOM «Op-
FaHN3aluA YeJOBEKA OTKJIOHHMJIACH OT OPraHM3allMH JKHBOTHBIX B
cropoHy Gosbmel usudeckoi 6ecrmoMOIIHOCTH B ¢aab0CTH — YKJIO-
HeHHe, KOTOPOe H3 BCeX APYIMX BCEro MeHbIIe MOXXHO IPHUIIMCATH
ecrecTBeHHOMY orT6opy». [lapBue 6GiecTsmie BBIIIET M3 3TOH CHTY-
anuu. A uyro 6Bl OTBETHMJIM BBl C NO3UIMHA COBPEeMEHHBIX SHAHHH
o6 sBomOnMH uenoBeKa?

IIpoponskaeTca JH 3BOJIOIMA  YeJOBEKA Kak OMOJOrMYEcKoro Bu-
na? Kak BBl cuuTaeTe, OCTAHETCHA JH 4YeJOBeK DA3YMHBIN eIMHBIM
Bugom?

IIpuBeauTe NpuMepsl, AOKA3BIBAIOIIHME, YTO KYJIbTYDHOE Da3BHTHE
YeJ0BeuecTBa MIeT ropasgo OGeicTpee, uem Guosoruyeckoe. Ilouemy?



OCHOBbI 3KOJIOMUK

I'naea XV. 9KOCHCTEMBbI

§ 67. IIpedmem 3xonozuu.
Jxonozuveckue gpaxmopuvl cpedvi

JKuBEle OpraHM3MBl M MX HEXKHBOE OKDPYXKeHHEe HepasphIBHO CBA3AHBI
APYr ¢ APYrOM M HAXOAATCA B MOCTOAHHOM B3amMmoxeiicrsuu. CoBmect-
HO KMBYIIMEe OPraHU3MBI PA3JTUYHBIX BHI0B OOMEHMBAIOTCS BEIIECTBOM M
9Heprmell Mexkay coboit M OKpyKamomel ux (usnueckoit cpenoit. 9ra
CeTh Bel[eCTBEHHO-9HEPreTMUeCKUX B3aMMOCBA3eidl o0beiuHAET IKUBbIE
OpPraHM3Mbl M OKDYJKAIOIIYI0 HX CpeAy B CJIOXHBIE JKO0ZUYecKuUe cuc-
membt.

Ipeamer akodormum. JKxoaozus (0T Tped. «oiiKoc» — Kuume, yGe-
JKUINE M «JOroc» — HAyKa) — 9TO HAYKA O B3AMMOOTHOUIEHHAX >KUBBIX
OpPraHU3MOB M CpeAbl MX oOMTAHUA. OKOJOrus B3aHMMAETCA OTAeJbHBIMU
0cOGAMH, MONYAAUMAMHA (cocTOAMMM U3 ocobeil ogHOro BMAa), coobuie-
cTBaMH (COCTOAIIMMHM M3 IONYJANHI) U BKOCHCTEMAMH (BKJIIOUAKOMINMU
coobIlecTBA ¥ OKDPYKAIOLIYI0O HMX cpeay). DKOJOTM M3ydyalT, Kak cpeja
BJINSIET HA JKUBHIE OPraHM3MbI ¥ KaK OPraHM3Mbl BO3AEHCTBYIOT HA Cpe-
ay. Hceneaysa mOmyJAnMM, SKOJOIM PElIAOT BOIPOCH 00 OTAENBHBIX BH-
nax, o6 ycToHUMBBIX MBMEHEHHUAX M KoJeDaHUAX YWCJIeHHOCTH MNOIyJf-
uuit, [IpH M3ydyeHUH cooDOIIeCcTB paccMaTpPHUBAETCHA HMX COCTAB WJIH CTPYK-
TYypa, a TaK’Ke MPOXOXAEeHHe uepe3d coobliecTBa JIHEPrMH M BeIecTsa,
T. €. TO, YTO HA3BIBAIOT (YHKYUOHUPOBAHUEM COOOUWecms.

DKOJOrMA 3aHUMAaeT 3HAYMTEJbHOE MECTO CpeaH Apyrux Omosioruue-
CKMX AMCIHMIIJIMH ¥ CBA3aHA C I'eHETHKOH, DBOJIOIMOHHBIM YUEHUEM, 3TO-
norueit (Haykoil o moBeaeHHM), (PU3UOJIOrHeil.

Camasi TecHas CBf3b CYIIECTBYeT MeKAy 9KoJorumeit u reopmed 3BO-
mouun. Brnarogapsi ecrecTBeHHOMY OT0OpY B IIpolleccé HCTOPHUYECKOIo
PasBUTHUA OPraHMYeCKOr0 MMpa OCTABAJIMCH JIMIIbL T€ BH/AbI, HNONYIANUH
u coobmecrBa, KoTopele B Oopesbe 3a CyILIECTBOBAHME BBIMHBAIHK M IIPH-
crocabauBannch K MeHswoLelca cpege oburaHud.

IToHATHE «IKOJOTMfA» pacCIpOCTPAHEHO oveHb mupoko. Ilox akosoru-
eif B GONBINMHCTBe CAyYaeB NOHUMAIOT J000e B3aMMOJeHCTBHE UejOBeKa
M OPUPOABI HMJM, Yallle BCEro, yXyALIEHWe KAa4YecTBa OKDYMKalollend Hac
cpeibl, BHI3BAHHOE XO3AMCTBEHHOH JeATeNbHOCTHIO. B aTOM CcMBICIE 3KO-
JIOTMA KacaeTcsd KajKIOro M3 YJIEHOB oOIecTsa.

DKOJIOTHA, MOHMMAEMAA KaK KauecTBO OKpPY:KAallleid cpensl, Bo3aei-
CTBYeT HA IKOHOMMKY M ONpejeidaercd e, BTOPraeTcsi B COLMATBHYIO
JKH3Hb, BJMAET HA BHYTPEHHIOK M BHEIIHIOK IOJHUTHKY TIOCYAapCTB H
3aBHCHT OT ITOJUTHKH.
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B ofmecrBe pacrer 6eCIOKOMCTBO IO MOBOAY VXVAIIAIOIIErocs COCTO-
AHUA OKpyKalllell cpeabl U HauuHaAeT (OPMUPOBATHLCA YYBCTBO OTBET-
CTBEHHOCTH 38 COCTOSAHHE IPUPOJAHBEIX CHCTEM 3eMJIH. JIKOL0ZUYEeCKOoe
MblulleHUue, T. e, AHAJM3 BCeX NPUHUMAEMBIX XO3ANCTBEHHBIX pelleHuit
C TOYKHM B3PEHHA COXPaHEHHA M YJIYUIIEeHMA KadecTBa OKpY:Kawmiel cpe-
Abl, cTajgo abCcoJIOTHO HeoOXOAMMBIM NHpHM paspaborke JOOBIX NPOEKTOB
OCBOEHHMA M Tpeobpas3oBaHUA TEePPUTOPHH.

Oxonoruveckue daxropsl. IIpuposa, B Koropoil oburaer »XuBOi op-
raHu3M, SBIAETCA cpedou ezo obumanus. OKpysKaolue YCIOBUA MHOIO-
obpasHsl M u3MeH4YMBHl. He Bce (axkTopsl Cpefibl ¢ OAMHAKOBON CHJION
BO3MeHCTBYIOT Ha JKUBble opraHuaMsel. OmEM MOryT OBITH HeEOOXOIMMEI
[UIsE OPTaHM3MOB, [pyrue, HaoOOPOT, BPEAHBI; €CTh TAKHWE, KOTOPhIe BO-
obme Oespasnuyubl AgA HUX. DAKTOPHl Cpefibl, KOTOPBIe BO3AeHCTBYIOT
HA OPraHM3M, HA3BIBAIOT IKOJL0ZUYECKUMU (HAKMOPAMU.

ITo mponcxoKZeHHIO M XapaKTepy AeicTBUS BCe 3KOJOrMYecKue ax-
TODPBI pa3fensaloT Ha abuomuyeckue, T. e. (haKTOpPhl HeOpPraHHYeCKoi (He-
JHUBOH) cpeabl, U Ouomuieckue, CBA3AHHBIE € BJIUAHHUEM »KHBBIX CYIIECTB.
Ot GakKTOpHl NMOAPA3AENAIOT HA PAA YACTHLIX (DAKTOPOB.

JKoorHYecKkHe (pakTopsl

DaKTOPEI

abuornueckne onornueckme

Cser, Temmnepartypa, Biara, BeTep, Biusinpe pacrenuit Ha Apyrux ujge-
BO3AYX, JaBJeHue, TeueHMdA, J0JIroTa | HOB OHMOIEHO03A
AHA U T. A.

MexaHu4ecKuil cocTaB [OYBBI, ee Bausrue KUBOTHBEIX HA JAPYrux
BOJONPOHHIAEMOCTE M BJAI'OEMKOCTH YJeHOB OHOLEeHO3a
Copnep:xanue B 1ouBe MJIH Boje aJe- AnTponoresiHsle (GaKTOpbl, BO3HU-

MEHTOB NUTAHUHA, PA30BBI COCTAB, CO- | KalOmMe B DE3YJILTATE [AEeATENbHO-
JIEHOCTh BOJIbl, €CTECTBEHHBI (JOH pa- | cru uenoseka, HATDUMED BHIOPOCHI
JAHOAKTHBHOCTH THMKEJBIX METAJIJIOB, PAXMOHYKJIN/I0B

Buonoruueckuit ontumym. Yacrto B nmpupose OGbIBaeT TAK, UYTO OJHH
9KoJIOTHYeCKHe (DAKTOPBI HAXOAATCA B M300ManM (HAIpUMep, BOAA M CBer),
a apyrue (HanmpuMep, a30T) — B HEAOCTATOYHBIX KoJndecTBax. ParTo-
PBI, CHMJKAIOU[He XMU3HECIOCOOHOCTH OPraHM3Ma, HA3BIBAIOT 02PAHUYUEA-
fowumu. Hanpumep, pyubeBas (openb >XKMBET B BOAE C COAEPKAHUEM
Kuciaopoaa He meHee 2 mr/na. IIpm comep:kaHMM B BOJe KHCJIOpOAa Me-
Hee 1,6 mr/n dopens rubuer. Kuciaopox — orparuumsammit daxrop
ana dopenun.

OrpannumBamIUM (PAKTOPOM MOKeT ObITH He TOJIBKO ero HeJIOoCTa-
TOK, HO M u306eTok. Temmo, HampmMep, HeoOXOAMMO BCEM pACTEHHAM.
Oznako ecay NPOAOKHUTENbHOE BDEMSA JETOM CTOMT BBEICOKAs TeMmIepa-
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Typa, TO PACTeHHs [ajke NPH YBJIAMKHEHHOH MOYBe MOTYT HOCTPagaTh HM3-
3a OJKOTOB JIMCTHEB.

CrnenoBaTesibHO, AJA Ka)J0ro OpraHuaMa cyllecTByeT Haubojee IOJ-
Xoasiee coueranue a6MOTHYECKHX M OMOTHUYECKHX (DAKTOPOB, OINTHMAJL-
HOe [JIA ero pocTa, PasBUTHUA M pPa3MHOKeHuA. Hauayuimiee coueTaHue
YCJIOBHH HA3BIBAIOT OUON0ZUYECKUM ONMUMYMOM.

BrisiB/ienne GMOJIOrMYECKOro ONTHMYyMa, 3HAHMEe 3aKOHOMEpHOCTel B3a-
MMOJEHCTBUA DKOJOrMYEeCKUX (DAKTOPOB HMMeT OO0JbllOe IIpaKTHYecKoe
3HAUEHHE, YMeJI0 IOAAEpP)KUBAs ONTHMAJBLHBLIE YCIOBHA KHU3HEIeATe/b-
HOCTH CEeJIbCKOXO3fANCTBEHHBIX PACTEHHMI M KHBOTHBIX, MOXKHO IOBBILIATH
HX MNPOAYKTHBHOCTD.

IIpucnoco6ienHOCTs OPraHU3MoOB K cpele obutaHuA. B mpomecce aBo-
JIIOIMM OPTaHU3MBI IIPUCIOCOONINCh K KOHKPETHBIM YCJIOBUAM cpelbl 00H-
TaHUA. ¥ HUX BeIpaboTajuch crenuajbHble NPUCHOCODIEHUA, ITO3BOJAIO-
mue uabexxaTb HJIM NpeofoJieTh AeiicTBUe HebiarompusaTHOro akTopa.
Hanpumep, pacTeHHMA NOYCTHIHM MOTYT NEPEHOCHThL IJIUTEJbHYIO 3aCyXy,
TAK KAk OHHM 00JafaloT pasIMYHBIMM OpucnocobieHuAMM K A0ObIBAHUIO
BOABI M YMEHbINeHHMI0 ucnapeHuf. OAHHM pacTeHHA HMelT IayboKue M
pas3BeTBJIEHHBIE KOPHEBRIE CcHCTeMbl, Dosiee a(Q(PEeKTHBHO IOIJIOLIAIOIIHAE
BOAY, Apyrue (HampuMep, KaKTYChl) HAKAIIIMBAIOT BOAY B TKAHAX. ¥ He-
KOTOPBIX PACTEHHH JHCTBA MMEIT BOCKOBOM HAaJeT M I03TOMY MEHbIIe
HcnapaoT Baary. B cyxo#t ce3oH MHOIue pacTeHUs YMEeHBIIAKT JMCTO-
BYI0 IIOBEPXHOCTh, & OTHeJbHBIE KYCTAPHHMKH cGpachkIBAIOT BCE JHUCTHA H
Iaske mesble BETKW. YeM Mesbue JIUCThA, TEeM MeHbIIe HCIapeHue U TeM
MeHbIlle HAAO BOJBI, 4YTOOBI BBI’KHTHL B JKApy M 3aCYyXY.

XapakrepHas udepra InpucnocobjieHMi OpraHuaMoB — IIOCeJieHue B Ta-
KOW cpeje, rje YyCJOBHSA AJNA KU3HENEeATEJIbHOCTH OJiMiKe Bcero K HX
onosornyecKkoMy ontumymy. OpraHuaMbl Bcerja mnpucrocabiuBaioTca KO
BCEMY KOMILJIEKCY JKOJIOTHYEeCKHX (DAKTOPOB, a4 HEe K OJHOMY KaKOMY-
aubo ¢axropy.

® 1. Kakyio ponb pasnuunHble abuorudyeckue (axTopsl (TeMmeparypa,
BJIAYKHOCTB) MTPAIOT B JKU3HM BBICIIMX DACTEHHMH M YKUBOTHBIX?

p» 2. IIpuBeguTe npHUMepHl MCIOJL30BAHHA YeJIOBEKOM 3HAHMN O B3au-
MOOTHOILIEHUAX OPraHM3MOB B CBOeH NpPaKTHYeCKON JeATelbHOCTH.

» 3. IIpuBeaure npumepb! OHOJOrHYECKOr0 ONTHUMYMAa [JA H3BECTHBIX
BAM pacTeHuil, }KMBOTHEIX, rpubos.

» 4. O0bACHUTE, KAK HM3MEHEHWS JKOJOTHYecKoro ¢axTopa BIMSIOT HAa
ypoxkait.

§ 68. Baaumodeicmeue nonynayuii pasnvix 6udoé

B mpupoje cyniecTBYIOT CJIOKHBIE W OUeHb Pa3HBIE CBA3HM MEXKAY IIO0-
NyJIANUAMHA, TAK KaK BCe OHH BCTYNAOT B Te HWJM HHbIE NHINEBble H
TePPUTOPUAJIbHBIE B3aMMOOTHOIUeHUs. HeB3auMomeMCTBYIOIIUX IOMYJIA-
UMHA M BHJOB B cooDuiecTBe HeT.

Koukypenuuns. fBieHne KOHKYpPEHIIMH MbI yrKe pasbupanm, roBops o
ecrecTBeHHOM oTtbOope (cm. § 47). Ilonynasmuu, npuHamiIeKalue K pas-
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HBIM BHJaM, MOTYT KOHKYDHPOBATH MeJKAy co00# 3a >XKM3HEHHBLIE pecyp-
cbl: BOJAY M muiny, ybekuina, Mecra KJaAKH AW U T. A. KoHKypeHIus
BO3HHKAET B TOM cJy4vae, €CJH pasiudHble BHABI 06J1afai0T cX00HbLMU
nompeOGHOCMAMU B YCIOBHAX JKHU3HH, IHIIe, npocrpaHcTse. Takue oTHO-
IIeHUs, yrHerTaomue oba BHAA, BOBHUKAIOT, HANPUMED, MEXIY KYJIbTYD-
HBIMH DACTEHHAMH M CcOpHAKaMu. KOHKypeHUMA NpoABIASeTcAs TeM pes-
ye, ueM (GoJee CXOAHBI HMOTPeOGHOCTH B3AaMMOAEHMCTBYIOIIMX BMA0B. B pe-
3yJIbTaTe KOHKYPEHIIMH HANMeHee IpHcHocofieHHbIe OPraHu3MEl TOrubaoT.
Xumanuectso. CBA3hL KepPTBHI M XUIMHWKA — OJHA M3 CAMBIX Tec-
HBEIX W PACIPOCTPAHEHHBIX CBA3ell B coobuiecTsBe. XuwHuvecmeom HA3bI-
BAIOT TAKHE OTHOIIEHWHA, IIPH KOTOPBLIX 0co6M OJHOTO BHAA ITOENAIT 0CO-
Oeit apyroro. Hanpumep, pacTUTeNbHOAAHBLIX HACEKOMBIX MHOENAIOT XMUII-
HBle HACEKOMBIe (XHWIIHBIE OCBI, KVKH, MypaBbH). MeJIKHX XHIIHBIX
HACEKOMEIX I0eJal0T KPYNHEIe (MYpaBbHMHBIA JIeB IOefaeT MYypaBbes),
XHUIIHAYECTBO BO3MOYKHO HE TOJBKO MEXAY KHUBOTHBIMH, HO M MeX-
AY KHMBOTHBIMM M pacTeHmaMH. Tak, HACEKOMOAAHBIE pacTeHHuA (HAIPH-
Mep, POCAHKA) ABJAKTCA XUIHMKAMH 110 OTHOIIEHHIO K HACEKOMBIM.
XUMIHAYECTBO MNPAKTHYECKH HHUKOIAa He NPUBOAUT K IOJHOMY HC-
TpebG/IeHNI0 KepTBhI. BOJIKH, HanmpuMep, eerogHo yoweBaoT Jumb 25%
onereit. IIpubiM3UTENBHO TAKYIO JKe BEJIMYHHY HMeeT IMPHUPOCT IONMyJisf-
UK OJIeHEeH B pe3yJIbTATE PasdMHOMKEeHMS.
XumHEUKH, Hcerpebnaa Haubosee ocnablieHHBIX ocobeit, MogaepKuBa-
I0T COCTAB M YHCJEHHOCTh NONYJALHM HA ONTHMAaJbHOM YpoBHe, B pe-

3yJbTaTe B3AaMMOCBA3H XHIMHHUK — JKepTBa B IIPHPOJEe OCYIIeCTBIAEeTCH
ecTecTBEHHBIN oTOOD.
ITapazuruam. ITapazumusm — raxkas (GopMa CBA3H NONYIAALUN, NPH

KOTOPOH TapasuT I0JyYaeT HeoOXOJWMEIEe IIMTATeJbHBIE BEIEeCTBA OT Op-
raHu3Ma XO3AWHA, NPUHOCA eMy OOBIYHO BpeJ, HO He BEI3EIBAA HEMex-
JeHHOM rubenn. Cmeprh xossAMHa mpuBena 661 M K rubennm mapasuTa.
CoBMecTHAA 9BOJIOIMA NapasuTa ¥ X03AWHaA BbIpaboTajla HEKOTOpPOe paB-
HOBecHe Me)KJy 9THMH OPraHH3MaM#, IPH COXPAHEHHMH KOTOPOr0 BBIKH-
BaloT 00a. A BOT HOBBIE NAPA3HUTHl BHEI3BIBAIOT OOLIYHO PE3KOe CHHMKeHUe
YHCJIEHHOCTH MM Aaxke rubenb NONyIAUMM Xo3sAeB. Hanpumep, amepu-
KaHCKHMIl KamraH o0uran B ropHbix Jecax CeBepHoil AMepHKH, HMeJ
CBOMX IAPA3UTOB U OJIATONOJYYHO C HUMHU cocyllecTBosaj. Ilpomspacras-
muit B Knrae KamraH To)Xe HMes CBOMX [apasuTOB, B TOM 4YHCJe I[a-
pasuTH4YecKud rpub, NMOpa)kalolqUii KOpYy /[epeBneB. JTOT rpub CaydyailHO
B 1904 r. 6nin zaBesen B CIIA. Tlonyiasuuu aMepuKaHCKOTO KAaIITaHA
OKA3aJIUCh HEYCTOHUYMBBIMM K HOBOMY IapasuTy, H K 1952 r. Bce Kpyn-
HbIe JepeBbA MOTHOIM.

ITapasuramu moryT OwITh Ipudbl, JKUBOTHBIE, pacTeHus. PacrteHus-
apasuThl MCIOJL3YVIOT B KAauecTBE XO03d€B Apyrue pacteHusa. TUNHUHBL-
MH pacTeHHMAMHU-TIADAa3sUTaAMH SABJAIOTCA MOBMJIMKA, 3apasuxa # ap. Ilo-
BMJIMKA, HANIPUMEp, TOYTH IOJHOCTHIO JHINEeHA CIOCOOHOCTH K (DOTOCHH-
Tedy M Bce HeoOXOoAMMEBIEe eil NUTATeNbHBIE BeIlecTBa MOJydYaeT OT XO-
3AUHA.

CumOnornyeckne cBfA3H opraHMamoB. CuMOu030M HA3BIBAIOT TAKYIO
dopMy cCyIIecTBOBAaHMA IONYJIANMXA, TPH KOTOPOH KaM/JAbli BHJ H3BJIe-
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KaeT I0Jib3y M3 CBA3W ¢ APYruM BHAOM. IIpumMepom cumMOGHO3a ABJIAIOT-
cA a30THUKCHPYIOIINe KIyOeHbKOBBEIEe OAKTepHH, KOTOpble cCHabkaloT pac-
TEeHUS OPraHWYecKHMM AasoToOM, IOoJydasd OT HMX caxapa. JImmalHukm —
ato cumbmos rpuba m Bomopocieil. Bopopocnu crabxxaior rpub caxapa-
MM ¥ [OJy4amT oT rpuba MHHEpaJIbHBLIE COJH, KOTOPLIE TOT H3BJEKaeT
U3 JIpeBeCHHEI, TOPOABI, IIOYBBI U AP.

OpraHuaMsbl, BXOAAIIHEe B CMMOMO3, HACTOJBKO IPHUCIOCOOJIEHBl K COB-
MECTHOMY CYIIeCTBOBAHHIO, YTO YacTO He MOTYT JKHUTh CAMOCTOATEJIbHO,
a ecJM HEeKOTOpble CHMMOMOHTHI KHMBYT OTHEJIbHO, TO He BBIZEPHKUBAIOT
KOHKYPEHIIMH C APYTMMH BHAAMH.

Cample pasJNuHbIE B3aHMOOTHOIIEHHS M HMX COBOKYIHOCThH IPHBOJAT
B KOHEYHOM cyeTe K ODecneueHHMIO NPOAOJIKEHUA KHU3HHM coobIlecTsa.

p 1. B uem zaxgiouaercs CYIIHOCThL fABJeHHA KOHKYpeHmuu? Kaxosa ero
Guosioruyeckas poab?

p 2. [Ipusesure npumMepsl KOHKYDEHIMM MeKAY OPraHM3MaMH Ballei
MECTHOCTH.

» 3. Kakoe 6uosornyeckoe 3HAYeHHe B NPHPOJAE MMEIOT B3AMMOOTHOIIE-
HUS MEXXJY XMIMHUKOM M KepTBOH?

» 4. IlouemMy B npoumecce 3BOJIOIHUM BO3HHUKIM CcUMOMOTHYECKHe B3au-
MOOTHOIIIEHNS OpPranusMoB?

» 5. K KakuM IOCJHeJCTBMAM MOJKeT IPHBECTH IIOJHOEe YHHUYTOXKeHHe
XMIIHUKOB B coobuiecTse?

§ 69. Coobwecmea. Ixocucmemol

IlorsaTHe o coobmectBe u skocucrTeme. I'pynma HOnyJasunUil pasHbIX
BHJ0OB, Hace/JfAINad OIpeAeJIeHHYI0O TePPHUTOpHIO, obpasyer coobujecmeo.
IlpepcraBnenme o moboM JgaHamadgTe B IepBYI0 odepelb CBA3LIBAETCHA C
ero pacruresbHOCTbIO. TyHApa, Taira, JUcTOnajHbIe Jeca, Jyra, CTeIH,
NYCTBIHU COCTOSAT M3 pasHOoOOpPA3HBIX pPaCTUTENbHBIX coobmjecTB. Bepeso-
BBIE JIleca OTJAMYAKTCH OT AyOpaB He TOJABKO APEBECHBIM COCTABOM, HO H
NMOJAJIECKOM W TpaBAHBIM HoKposoM. Kasxkjaoe pacturenbHOe co06IecTBO
HACEJIEHO CBOMCTBEHHLIMH eMy Co0DIecTBAMM KHBOTHEIX, 'PUOOB M MHUK-
POOPraHU3MOB.

Bce coobumiecTBa pacreHuil, dKUBOTHBIX, MHKPOOPraHM3MOB, rpuboB Ha-
XOAATCA B TecHeHIIed CBA3M JPyr ¢ APYroM, CO3/aBasd HePaspbIBHYIO CH-
cTeMy B3aHMOJEHCTBYIOIIUX OPraHHM3MOB U HUX NONYJAUUH — OuUOueHo3,
KOTODLIA TaKyKe HA3BIBAIOT coobujecmeom. MOKHO BBIENHTH COODIIECT-
Ba Jio6oro pasmepa u yposBua. Hampumep, B coofmiecrBe cremeit — co-
obImecTBO JYroBBIX CTemneif, a B HeM — coodilecrTsa pacTeHHil, MM03BO-
HOYHBIX M OECNO3BOHOUYHBIX YKUBOTHBIX, MHKPOOPraHU3MOB.

Cpena u coofImiecTBo, a TakKe dJeHbl coobmiecrBa Mmexxay coboit 06-
MEHHBAIOTCA BeIeCTBAMH M JHEeprueil: »KMBble OPraHU3Mbl U3 CpeAbl HJIH
ApYT OT JApyra MOJYYAIOT BelecTBA M SHEPIrHI0 U BO3BpAIAlOT HMX 006-
paTHO B OKpysKawulyio cpeny. Bmarogapsa arum mnpomeccaMm obmeHa, op-
raHN30BAHHLIM B BHJEe IIOTOKA SHEPIrMM M KPYrOBOPOTA BeIeCTB, co00-
mecTBo (6MOIEHO03) M OKPYXKAWOIAs ero cpeja npeacraBasioT coboi He-
paspeIBHOE €IMHCTBO, OJHY CJIOKHYK cuctemy. Takyio cucreMy Ha3bIBaIlOT
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Puc. 102. Dxocucrema XBoiiHOro (ceepxy)
M CMEIIaHHOTO JIeCOB
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aKocucmemolt UMK OuozeoyeHo-
som (puc. 102). B mocnennee
BpeMs TEPMHH «3KOCHCTeMa»
yoorpebiaserca uaine.

DyHKIMOHANBHBIE T'PYIIbI
OpraHu3MoB B coodmecTse. JI1o-
0oe coobmiecTBO COCTOUT U3
COBOKYIIHOCTH OPraHU3MOB, KO-
TOpbIE IO TUNY ITMTAHHUA MOM-
HO pas3jieluTb Ha TpU (QYHK-
IUOHAJIbLHEIE I'PYINLI. 3eJIeHBIe
pacreHus — aBToTpodrl. OHH
crocoOHBl  AKKYMYJHMPOBATH
COJIHEYHVIO 9HEPIUI0 B Mpolec-
ce (poTOoCHHTE3a M CHHTEe3upo-
BATh OpPraHMYecKHe BellecTBAa.
Asrorpobel — 8T0 npodyuer-
mbol, T. €. npouseodumenu op-
raHU4YecKOoro BelllecTBa, lepBas
GYHKUIMOHANBHAA TpPYIIIa Op-
raHusmMoB 6moneHosa.

JIroboe coobIIecTBO BKJIO-
yaeT B cebsA TaxKe rerepoTpod-
Hbl€ OPraHu3MBbl, KOTOPBIM IJH
NUTAHUA HeoOXOAMMEI yiKe ro-
TOBEIE OpraHvyecKHe BellecT-
Ba. PasanuualoT gBe Ipynnsl re-
TepOTPOMdOB: KOHCYMEHMbL, HIIA
nompebumenu, u pedyuexHmbot,
T. e. pa3pywumenu. K KoOH-
CYMEHTaM OTHOCHAT KUBOTHBIX.
TpaBoszHBEIe XHUBOTHBIE VIIO-
TpebJAIT pACTHUTENBHYIO IIH-
my, a ILIOTOAJHBIE — MHUBOT-
HyI0. K peayueHTaMm OTHOCAT
MHKPOOPrasuamMbl — GakTepuu
M MHKDOCKOIIMYECKUEe TIpPHUOBI.
PenyueHTsl pasyaraimT Bhblje-
JeHHudA HHUBOTHHIX, OCTaATKH
MEepPTBEIX PACTeHM, JKMBOTHBIX
¥ MHKDOOPraHM3MOB W JApyrue
opraEMvyecKHe BelecTBa. Paa-
PYILINUTEJNN NOUTAKTCHA OpPraHu-
YEeCKUMM COeJIMHeHUuAMHU, obpa-
3YIOUIUMUCH PU PA3JIOKEHUH,
B nponecce nutaEuA peayueH-
Thl MHHEPAJIU3YIOT OpraHude-
CKHe BellecTBa A0 BOJBI, M-



OKCHOa yrjaepoga M MHHepPaJIbHBIX 3JIEMEHTOB. Hponym‘m MHHepaJgHuaa-
IIUH BHOBBR MCIOJIB3YVIOTCA NIPOAYIEHTAMH.

CrnenoBaTesibHO, B 9KOCHCTEMe NUIIEBLIE W dHepreTH4yecKHe CBA3H HIAYT
B HanpapJIeHHAX

npoﬂyw‘ » KOHCYMEHTBI

peayIeHThI

Bce TpM NepeuMcJeHHbIE DYl OPraHM3MOB CYIIECTBYIOT B Jiob6oM co-
obmiecTBe. B KaskAyi0 Ipynny BXOAWT MHOKECTBO IIONYJIALMMA, HACEIAIO-
mux sKkocucremy. ToXbKO coBMecTHas pabora Bcex Tpex rpynn obecre-
yuBaeT (GYHKIUOHUDOBAHHE IKOCHCTEMBI.

IIpumeps! 3KocucreM. PasHble 3KOCHCTEMBI OTJANYAIOTCA APYr OT ApY-
ra Kak Mo BHUAOBOMY COCTABY OPraHM3MOB, TAK ¥ II0 CBOMCTBAM CpPeXbI
ux obmraHusi. PaccMOTpMM B KauyecTBe NPUMEPOB JIUCTONMAAHBIA Jec M
npyAa.

B cocraB JMCTOMANHEIX JecoB BXOAAT Oyku, ay6ni, rpabbl, JUIbI, Kie-
HbI, Oepeanl, OCHMHBI, PAOMHBEI M [Apyrue JaepeBbsd, Ybf JIMCTBA OCEHBIO
omajgaer. B Jecy BBIfleNIsieTCS HECKOJBKO SPYCOB DACTEHMII: BBICOKHH M
HU3KUH JpeBecHbI, KYCTADHUKOB, TPAB M MOXOBOI0 HAMNOYBEHHOrO IIO-
KpoBa. PacTeHns BePXHMX fApycoB Oosee CBETONIOOMBEI M Jy4YIle IPUCIO-
cobiensl K KojgeGaHHAM TEM-
MepaTypsl ¥ BIAMXKHOCTH, 4YeM
pacreHus HUMHHUX ApycoB. Ky-
CTApHUKH, TPABBEl U MXH B Je-
Cy TEHEeBBLIHOCJIMWBEI, JIETOM OHM
CYIIECTBYIOT B MOJyMpakKe, KO-
TOpeIN obGpasyercs mocje IMoJ-
HOTO Ppas3BepTHIBAHUA JIMCTBBI
nepesbes. Ha nosepxHOCTH ITOY-
BBl JIEZKMT IOACTHJIKA, COCTO-
ANad W3 I0JYPAas3IOHHBIINX-
CcA OCTATKOB OIaBIlel JIUCTBEI,
BETOYEK /[ePeBheB U KyCTapHHU-
KOB, MepTBEIX Tpas (puc. 103).

d>ayHa JUCTOMAAHBIX JIECOB
forara. MHOr0O HOPHBEIX TpHI-
3yHOB (MBIIIY, IOJIEBKH), 3eM-
JePOKINNX  HACEKOMOSAJHBIX
(3eMJIepOMKM), XUIIHUKOB (JIH-
cuna, 6apcyk, meaeens). Berpe-
YaTCA MJIEKOIMHUTAIOIINE, KM~
BYIIHE HA AepeBbiax (pbiCch, Oe-
Ka, Oypysayk). B rpynmy
KPYIHBLIX TPABOAAHBIX BXOAAT
oJieHu, Jgocu, xocyau. Ilupo-
KO pacmpocTpaHeHbl KabaHbI. Puec. 103. 9xocucremMa JHCTONMALHOTO Jieca
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IITunel rHe3gsaTcs B PA3IMYHBIX fApycax Jeca: Ha 3eMye, B KYCTApHHU-
Kax, Ha CTBOJIAX MJH B JAYIJIAX M HA BepIIMHAX JAepeBneB. MHoro Ha-
CeKOMBIX, KOTOpble MHUTAIOTCH JHCThAMU (HanpuMmep, I'YCeHHIbI) M Jpe-
BeCHHOM (Kopoenanl). B moacTtuiake M BepXHHMX TIOPHU30HTAX IOYBBI, KpOoMe
HAceKOMBbIX, o0uTaeT rpoMajHOe KOJMYeCTBO M JApPYrux Oecrno3BOHOYHBIX
JKMBOTHBIX (JOXKIeBble YepPBH, KJeIH, JHUYUHKH HACEKOMBIX), MAacca I'pu-
6oB m OaxkTepmii.

IIpumep »sKoCHCTEMBI, Te CpeAOH JKM3HM OPraHU3MOB CJIYHKHT BO-
Jla, — U3BecTHhle BceM npyasl. Ha MenxoBojbe NPYAOB HOCENSHTCA VKO-
peHAKINHeCA WJIH KPYIHBIE ILIaBalOlHe pacTeHusA (KaMblll, poros, KyB-
mueEKHA). [lo Bceil Touime Boabl Ha rayOMHY OPOHMKHOBEHHUS CBeTa pac-
IIpOCTPaHEHB! MEJKHe IJlaBalolliie pacTeHus, B OCHOBHOM Macce BOJAOPOCIH,
HasblBaeMele ¢gumonaankmonom. Korma Bopopocieit MHOro, Boja CTaHO-
BHTCSH 3€JIeHOH, KaK TrOBOPAT <«IBeTeT». B (DHTOINIAHKTOHE MHOIO AHATO-
MOBBIX M B€JIEHBIX BOJOpOCJeii, a Tak:ke uaHobaKkTepHii.

JINYMHKN HACEeKOMBIX, TIOJIOBACTMKH, paxkoobpasHble, pacTUTEIbHOMI-
Hble pPBIOBI M MOJIJIIOCKH IHUTAITCA >KMUBBEIMH DACTEHHSAMH HJIH PACTUTEJb-
HEIMM OCTATKAMH, XHUIIHbBIE HACEKOMBIE M PBIOBI IIOEZAIOT Pa3HO06pasHBIX
MEJKUX JXHMBOTHBIX, & KpDYIHBbIe XMIIHBIE PbIOBI OXOTATCA M 3a pACTH-
TEJBHOAAHLBIMA M 38 XUIIHBIMH, HO Dosiee MeJkuMu puibamu.

OprasuaMel, paajaralolie OpraHMYecKHe BellecTBa (OakTepum, MKIy-
THKOBBIe, TrpuObI), pacHpocTpaHEeHbI MO BCEMY IIPYyAY, HO 0co0eHHO HX
MHOI'0 Ha JlHe, IJle HAKaIlJIMBAIOTCA OCTATKH MEPTBBIX PACTEHHH H KH-
BOTHBIX.

Mel BHAMM, KAK HEIOXO0MHM M II0 BHEIIHeMY BHIY, U [0 BHAOBOMY
COCTAaBY MHONYJAALNWN sKOcCHCTeMBl Jeca U npyzaa. Cpega obuTaHus BHIOB

pasHas: B Jecy — BO3AYX M II0YBA; B NPYAY — BO3AyX M Boaa. OxHa-
KO (DYHKIMOHAJBHBIE TPYNIBLI JKUBBIX OPraHM3MOB OAHOTHIHEIL. IIpoay-
LEeHTHl B JIeCy — JepeBbsl, KyCTADHHKH, TPaBhl, MXH; B HNpPYyAy — ILIa-

BalOI[ie pPacTeHWs, BOAOPOCIAH K CHHe3eleHble. B cocraB KOHCYMEHTOB B
Jlecy BXOAAT 3BepH, ITHILI, HACEKOMbIE M ApPyrue 0ecrno3BOHOYHBIE MH-
BOTHBIE ([OCJEeAHHE HACEJSIIOT MOYBY M MOJACTHIAKY). B npyay K KoHcy-
MEeHTaM OTHOCATCSA HaceKoMEble, pasHble 3eMHOBOAHEIE, pakooOpas3Hbie, pac-
THTEJBHOAAHBIe U XUINHEIEe PEIOBI. PexynenTs! (rpubnl u 6axkTepuu) mnpen-
CTaBJIeHBI B JieCy Ha3eMHBIMH, B IPYAy BOAHBIMH (opMammu.

OTH Ke (DYHKIMOHAJBHBEIE TPYINBI OPraHM3MOB CYIIECTBYIOT BO BCEX
HaseMHBEIX (TYHJApHI, XBOWHEIE W JIMCTBEHHBLIE JIeCa, CTEHM, JIYra, IyCThI-
HH) M BOAHBIX (OKeaHBI, MOpfA, 03epa, PeKH, NPYAbI) SKOCHCTEMAaXx.

® 1. [laiiTe onpegenenue coobuiecrsa, GuoreoneHosa, MPOAVIIEHTOB, pe-
AYLeHTOB, KOHCyMeHTOB. [IpuBeanTe npuMepn! 6moreoneno3oB (axo-
CHCTEeM) Bameil MecTHOCTH.

» 2. IlepeuncianTe Ba)kKHeHIIMe KOMIIOHEHTBI JKOCHCTEMBI W pacKpomTe
POJIb KaXXJO0ro M3 HHUX.

» 3. Kak M moueMy M3MeHHMTCH JKHM3HBL AyOpaBbl B TeX CAydasX, €CaH
TaMm: a) BEIpYOMIM Bech KYCTAPHHUK; 6) XMMHYECKHM crocoboM yHHY-
TOMUJIH DACTHUTEJbHOA/HBIX HACEKOMBIX?
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§ 70. ITomox anepzuu u yenu nuMAHUR

IMorox aHepruH. [[/iA OCyIIeCTBIEHUA JIOOBIX »HU3HEHHBIX IPOLECCOB
HeoOxoquMa 9Heprus. EANHCTBEHHBIM MCTOYHHKOM DHEPIHMH [Jd 3eJIeHBIX
pacrennit sBasierca Conuue. B skocucremax, rjae conHeyHasi 9HePrus
HeJoCTYIHA (HarpuMep, AHO OKeaHa), MCTOUHUKOM BHEPIruM JJis OPraHu3MoB
CAYIKHMT OKHCJIeHWEe HeOPTaHUYeCKHX BelecTs.

ConuneuHas sHEpPrusda, najaminias Ha (POTOCHMHTe3UPYIOLHe OpraHbl pac-
TeHNil, AKKYMYJIUpPYeTcs BO BHOBb 0DpasyOIIMXCA OPraHMYecKHX COeu-
HeHMAX. OJTa JHEPrus WCIOJb3YeTCs MPOAYIeHTAaMH MO-pasHoMy. 4dacTs
ee TpaTHTCA HA [AbIXaHWe, T. €. Ha OMOJOrMYeCcKOoe OKHcIeHHe (cM.
§ 12, 13), uacte 3amacaercsi B BHJe BHOBb BO3HUKINe#d Ouomaccel. Buo-
Mmaeca — 3TO Macca OPraHH3MOB OIIpeJe/IeHHOM Tpynmnbl MM coobiiect-
Ba B IEJIOM.

HexoTopyo 10110 CO3ZAHHOU HpojayleHTamMu OmoMacchl chelalT Tpa-
BOSI/IHBIE JKMBOTHBIE. XMIMHMKH HOTPeOIAIOT TPaBOAMHBIX KHWBOTHBIX H
MOJIYYAIOT 00 dHeprud. YacTh 9HEPrum, MOJYy4eHHON KOHCYMEHTaMH C
nuie, TpaTUTCA HA IIPOIECCHI, IMPOMCXOAAIIMEe B KJETKax, a TaAKKe BhI-
BOAHUTCA € IPOAYKTAMH KU3HEIeATEJbHOCTH B OKPY:RAIOIYI0 cpeny. Ipyrasa
YacTh 2HEPrMM HMAET HA YBeJMYeHHe MAacChl Tejaa, POCT U PA3SMHOKeHHe
M paccenMBaeTcs B BHJe TeIia.

Yacte GmoMacchkl IPOAYIEHTOB, HE CheJNeHHAA JKHUBOTHBIMH, OTMHDAa-
eT, U ¢ OTMepiuel OGMOMAaccOi aKKyMyJIMDOBaHHAA B Hell aHepPrusi IMocTy-
maeT B IOYBY B BHUJle PACTHTEJHHOTO OIAaja.

PacTuTenbHBIA ONAJ, TPYNBI M 9KCKPEMEHTHI KMBOTHBIX CJIY:KaAT HC-
TOYHMKOM INHTATeJbHBIX BelIeCTB AJId peAyleHToB. OmnpenereHHOe KOJIHU-
YecTBO DHEPrHH 3amnacaercs B OuMoMacce peAyLieHTOB, & 4aCTbh pacceuBa-
erca. PeayneHTsl OTMHpPAIOT, U MX KJETKH TaKike pasnaraiorca. M3 mpo-
JYKTOB pA3JIOYKEHHUA COCTOAT OpraHMYecKHe BellecTBa [OYBbI.

Takum oOpasoM, 9HEPrud AKKYMYJHUPYETCA HA YpPOBHEe IMPOAYLEHTOB,
NMPOXOAMUT uYepe3d KOHCYMEHThI M DeAyILeHTHhI, BXOJUT B COCTAB OpraHu4e-
CKHMX BellleCTB INOYBBI M PACCEMBAETCH NPU paspylleHUH ee pasHoobpas-
HBIX COEJIMHEHUI.

PazobpaHHBIN IpUMep OTHOCUTCH K HadeMHbIM skocucremam. Ilomo6-
HBIM Ke 00pasoM IIPOMCXOJAAT IPOLEeCcCHl M B BOXNHBIX aKocHcTemax, Ye-
pea N0y 9KOCHCTEMY IPOXOJMT IOTOK JHEPruH, OlpejejieHHas 4acThb
KOTOPO#H MCIOJb3yeTCA KAMABIM JKUBBIM CYIIECTBOM.

Ilenu nuranus. Ilepenoc sHeprum OT ee MCTOYHUKA (pacTeHHi) ue-
pes psaj OPraHM3MOB HA3BIBAIOT NUWEE0L Uenwvio.

Bee JKMBBIEe OpraHM3Mbl CBA3aHbI MexkAy cobOM dHepreTHYeCKMMH OT-
HOIIEHUAMMU, MOCKOJBKY ABIAKTCH 00beKTaMH IUTAHUA APYrHX OPraHMa-
moB. TpaBosifable »KUBOTHbIE (mOTpeOMTeNH IEPBOTO MNOPAAKA) [MOEAAIOT
pacTeHHs, MepBUYHBIC XHIMHUKH (noTpebuTesn BTOPOro NOpP#AAKa) moexa-
0T TPABOAJAHBIX, BTOPUYHBIE XUIOHUKH (HOTPeOHMTENH TpPeTbero Iopsj-
Ka) MoefamT XWIMHHUKOB nomenabde. Takum oOpasoM co3faioTcA INHUINEBbIe
Oend W3 IPOAYIEHTOB M KOHCYMEHTOB, KOTOpbIe Ha pasHBIX JTranax,
kKak aro 6ewio nokaszano B § 70, cMeIKaooTes ¢ coOOIIECTBOM peAyIeH-
ToB (puc. 104).
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MoTtpebuTtenu

TpeTsLero nopaaka XuliHas nTuua

MoTtpebutenu
BTOPOro nopsaka

MoTtpebutenu
nepsoro nopsaka

Puc. 104. TIuiesble 1N B HA3EeMHBIX BKOCHCTEMAX

IInmessle Lenu pasgensrT Ha aBa Tuna. OOUH THI DUIIEBON Lenu
HAYMHAETCA C PACTEHMN M HMIET K PACTHTEJbHOANHBIM JKUBOTHBEIM ¥ Ja-
Jlee K XMIIHMKaM. JTO TAK HasbIBAeMas uenb eviedanus (nacmbuwiHas).
HOpyroii THI HAYMHAETCHA OT PACTUTEJbHBIX M JKHBOTHBIX OCTATKOB, 3KC-
KPEeMEeHTOB »XWBOTHBIX M HAET K MeJKHUM KHBOTHBIM M MHKPOOPraHM3-
MaM, KOTOphle UMM IuTawTca. B pesyabrare AesATeNbHOCTH MHMKpPOOpra-
HHU3MOB ofpasyeTcs NOJYpPAasJOKHUBINAACA Macca — JeTpuT. Takyw ens
Ha3BIBAIOT Uenbio pasioxenus (dempummoi).

Ha cymre nuniessle Ienu NepBOT0 THIIA COCTOAT OOBIYHO M3 3—5 3Be-
HbeB, HaIpUMep: PacTeHHUd — OBIA — 4YeJOBeK — TpPeX3BeHHAas Ielb;
pacTeHHA — KYBHEYHMKH — HAIIepHUILl — scTped — deThIpex3BeHHAs IIelb;
pacTeHHA — KY3HEYHKH — JACYIIKH — 3MeM — OpeJl — NATH3BeHHAas
nens. Yepea muieBsle Ienn OHMOreOLl@HO30B CYINM IOJABJSIOIEe KOJIH-
YecTBO IPUPOCTA PACTUTEJBbHON OMOMAaCCHl IOCTYIIAET 4Yepe3 omaj B Iie-
OM pPasjIoKeHus.

B Mopsax u oxkeaHax OOHAPYIKEHO HECKOJBKO THUIOB IUINEBHIX Iereii.
B Mop#ax, pacnosodkeHHBIX Ha menb(e (Hanpumep, Bapenneso mope),
3T0: (DUTOIIAHKTOH — MEJKHe PAaYyKH — pBIObI, MHUTAIONIMECH MeJTKHMHR
paukaM# (celbJb, MOIBA) — XWIIHBIe pPBIOBI (Tpecka) — MOpPCKHEe MJe-
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KonuTawiue (rpeHJaHACKHI TIONEeHb); B OTKPBLITHIX paloHax oxkeaHa: ¢pn-
TOILIAHKTOH — 300MJIAHKTOH (MH(Y30pHM, payKH) — KaJbMapbl M DPhI-
6bl, MUTAKOIIMECH MEJKHMMM paukaMu (Makpesjb) — XHI[HbBIe PBIOBI (TY-
Hell) — KpYIHBIe aKyJel ¥ Aenbhusbl. B peakux ciaydyasax, HAIpPUMep B
30HAX IMOJAbeMa K MOBEPXHOCTH TIIIyOMHHBIX BOJ (30HBI AIBEJJIMHIA), IH-
IeBas Ienb COKpaIaeTcs A0 TPeX OCHOBHBIX 3BeHbeB: (DMTOIMJIAHKTOH —
Menkue peiObl (aHUOyc) — XuIIHbie pbIObl. B BOgax AHTAPKTHKM M He-
KOTOPBIX APYrux paiioHax MupoBoro oxeaHa KOHEYHBIM 3BEHOM Hapas-
He ¢ MJEKOIHMTAIIIMMH BBICTYIAKOT XMIIHEIe NTHILI. B palioHax OTKpHI-
TOr0 OKeaHa OCHOBHAA 4YacTh (DHTOIJIAHKTOHA IPOXOAUT 4Yepe3 IeNb BhI-
enanusa. Ha menspe (mo raybunnr B cpegnem 200 m), HaobGopor, dosablnas
yacTh OMOMACCHI, HAKOIJIEHHONW (PUTOMIAHKTOHOM, OCeJaeT Ha JHO, The
BKJIOUgeTCA B JIeTPUTHYIO MHINeBy0 uens (puc. 105).

Bce THBI NUINEBBIX LeHel Bcerja CyIIeCTBYIOT B cOOOIIecTBe TAKHM
obpaszom, 4YTO 4YieH OXHOM LenM ABJIAETCA Takke dneHoM apyroii. Co-
eluHeHNe 1eneil obpasyer nuwesyr cemb 3KOCHCTEMBbI. YTHETEHHE HIH
paspyiieHue Jjo000ro 3BeHa sKOCHUCTeMBI ¢ HeM30eKHOCTHIO OTPas3uTCA Ha
akocucTeMe B nesioMm. [loaTomMy BMemIMBATHCH B YKM3Hb 9KOCHCTEM HAJLO0
¢ GONBIION OCTOPOIKHOCTBIO M OCMOTPHUTEJNLHOCTHIO.

Jxosoruyeckass mupamuua. IlureBsle ceTH BHYTPH Kamaoit axocuc-
TeMbl MMEIOT XOpPOIIO BHIPAYKEHHYI0 CTpyKTypy. OHa xapaxkrepusyercs
KOJMYECTBOM M pPa3MepoM OpPraHM3MOB Ha KaXJAO0M YPOBHe IeNM IHUTa-
musa, Kak npasBmio, npH Iepexoje ¢ OAHOrO IHUINEBOr0 YPOBHA Ha JApY-
rofi YMCJIEHHOCTh Oco0eil yMeHbIIAeTcs, a MX pasMep yBenmumsaercda. Ha-
npuMep, B IPHUBEAEHHON BhIIle 4YeThIPeX3BeHHOH menu Ha 1 ra TpaBs-
HOM 5KOCHCTEMbI HACUYUTHIBAGTCH 0KOJIO 9 MIIH pacTeHuil (IepBBIH NHUIIEBOR
ypoBeHs), cBbime 700 ThIC. PACTHTENBHOAAHBLIX HACEKOMBIX (BTOPOH ypo-
BeHB), Oosabire 350 ThIC. XMIIHBIX HACEKOMBIX M IAYKOB (TpeTHi ypo-
BeHb) M BCEro TPM NOTHIBI (4eTBepThll ypoBeHb). Kaxk Mer BuauM, obpa-
ayercs nupamuda wucen, OCHOBAHHME KOTOpPOi#l B 3 MJIH pas3 IIupe, 4eM
BepIIHHA.

TonpKO YaCTh 3HEPruM, IOCTYIMBINEH HA ONpeAeJeHHBIH YpPOBEHb
OuoLeHo3a, nepejaeTcd OPraHU3MaM, HaxoAfAmuMmcs Ha 0ojiee BBEICOKOM
numesoMm ypoeHe. C ypoBHsA Ha ypoBeHb mepexoguT oxoiao 10% aHep-
ruu. MOKHO TOACYHUTATH, YTO BJHEPrU#A, KOTOpasg AOXOAUT OO0 MATOr0
VPOBHA (HAampuMep, A0 OpJia B IENH: PACTEHUA — KYBHEUUKU — JIATYII-
KM — 3meum — open), cocraBiaser scero 0,01% osHeprum, MOrIONIeHHOMN
npoayuearamu. Takum ofpasom, nepegava 9HEPrMM € OJHOIO IHIIEBOIO
ypoBHA Ha Apyroil npoucxoauT ¢ odeHb mansiM KIII. 9Ot1o obwsacusier
YMeHBIIIeHHe YHCJIa ¥ MACcChl OPraHM3MOB Ha KAM/AOM IIOCJeAYIOIeM YpPOB-
He U OIPAHMUYEHHOCTh KOJHMYECTBA 3BEHBEB B IMHUILEBOM I[EIH.

IIpoaykuua skocucreM. JI100yi0 SKOCHCTEMY XAPAKTEPH3YIOT [BA BaM-
HBEIX IapamMerpa — 0uomacca W ee npupocm 3a Toj, T. e. ypomxai. Ilpu-
poct OHMOMACCHI, CO3JAHHON 38 eIWHHIY BPeMEHH, HA3BIBAIOT NpPodyKmue-
HOCMbBI0 3KOCUCMEMbl. DKOCHCTEMBI CYIIM MMEIT pasiu4yHyio Omomaccy
H mpoaykTuBHOCTE., Camoil HH3KOH OmoMaccoil pacTeHMH M IIPOAYKTHB-
HOCTBIO 06JaJal0T TYHADPBI M NYCTBIHM, CAMOUM BBICOKOH — TpONUYECKHE
OOKJAeBble Jeca. B TyH/Ape pACTeHHMAM He XBATAeT TeIlja, B NYCTbiHE —
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Puc. 105. IlumieBsie menu B OKeaHe

BO/bI. B JlecHOM mosce TPOIMKOB MHOI'O Temja M Bjaru. B OTKpbhITOM
oxeaHe Omomacca BOJOpOC]el OdeHb Maja (HpojAyKTUBHOCTL 1—2 T/ra B
rojl): MX pOCT OrpaHuYeH HEJOCTATKOM MHUTaTeJbHBIX 3JEMEHTOB M CBeTa.
Tam, rje cBera M IMUTATEJBHBIX BellecTB MHOro, Hampumep B npubperk-
HBIX obJjacrax, OGmoMacca 3HAYMUTEJLHO BEIIIE.

HecmoTpsas Ha TO 4YTO OKeaH 3aHuMaeT 71% ImJoliagM Halled ILIa-
HeThl, ero MpPOAYKTHBHOCT, B 3 pasa, a Owmomacca Bojgopocieil B
10 TeIC. pa3 MeHbIle, YeM NPOAYKTHBHOCTH M OMoMacca pacTeHHMH CyIIH.
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B T. 4. MONNKOCKK

Cenbab n 6nu3akve BuAabl
Tpecka
TyHUbl 1 6nv3kue BUObI

Nococesbie

Takas rpomajgHas pasHuua B OuMomacce pacTeHMi CyIIM M OKeaHa 00b-
AcHAeTCHA cieayomeil npuuuHoit. OCHOBHBIE NPOAYLEHTHl CYIIH — Jepe-
Bbf, & OKeaHa — MeJKHe OJHOKJeTOYHBIe BoJOopocau. [lepeBbsA pacTyT
MeJIeHHO (HM3KHMI IpUpOCT), a KUBYT HOJAT0, MX OmomMacca HaKalJuBa-
eTcd 3a JeCATKM U COTHHM JieT. Bozgopocam B okeaHe OhICTPO pasMHOMKA-
joTcA. 3a rof HMX IOKOJEeHHA MOTyT CMEHUThCH JecATKM M COTHH pas.
ITpakTHUYeCKN Ka/blll JeHb B OKeaHe CO3JaeTcs Macca BOJAOpOCJei, pas-
Hasg ux sanacy. OAHAKO OTMHpaHWe M ocegaHue (UTONJAHKTOHA HA IHO
BMeCTe ¢ MOoeJaHMeM ero KOHCYMeHTAMH OBICTDPO CHMIKAIOT Maccy OAHO-
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KJIETOYHBIX BOAOpOCJeil. YCTaHABIMBAETCH DABHOBECHE MEKIY MPUOBLIBIO
B yOBLIBLI0O TPOAYIEHTOB, M 3aIac HX IIOCTOAHHO OCTAETCHA HUIKUM.

KonndecTBeHHBIII y4YeT IOTOKOB SHEPrMHM M INPOAYKTHBHOCTH Omoreo-
1leHo3a MMeeT GOJBIIOE NPAKTHUYECKOoe 3HauUeHWe. TOUHEIN pacuer moTo-
Ka JHEPruHM M IPOAYKTHBHOCTH IIO3BOJISAET DPEryJHpOBATHL B dKOCHCTEMAax
BBIXOJ BBITOAHOH [OJd dYesioBeKa OMOMACCHI KUBBIX OPraHM3MOB M TIpej-
CTaBJIAThL AONYCTHMEIE NpeleJibl ee M3bATHUA.

Takum o0OpasoM, paccCMOTPEB IIOTOK 3HEPrHy B OHMOreoleHO3ax M Ie-
MM MUTAHUA, MBI YVBHAEIH, YTO B COOOIIECTBe JKUBBLIX OPraHU3MOB OT
3BeHA K 3BEeHY IUPKYJIUDPYIOT OCHOBHBLIE IHUTATEJBHBLIE AJIEMEHTHI M 3HEp-
rus. ABToTpodbl, AKKYMYJHUPYS COJHEYHYIO SHEpPrui, norpebnsas yrie-
KHCJBIM rasd U 2JeMeHTHl MHUHepaJbHOI0 IHMTAHHUS, CO3ZAIT OpraHuye-
CKHe BeIllecTBa, KOTOphIe cay:KkaT numei rereporpodam. [ereporpodsr,
paspymiasi opraHdYecKue Bellectsa, obecrmeuusaior ceba sHeprueil U OCBO-
60K AT BJEMEHTHl MMUTAHUA JJs aBTOTPO(OB. B IUPKYIANMIO BeIIECTB
M BSHEpPrHU BKJIOUEHB! HE TOJBKO >KHUBBIE OPraHM3MBI, HO H cpeja HX
obuTaHuA.

. OTKyza OpraHmaMbl HOJAYYAIOT JHEPrui0 M Kak OHH ee pPacxoayior?

. Kax cBsAzaHBl B NOTOKE 3HEPIMM IPOAYLIEHTHI M KOHCYMeHTHI?

. Yro ABAsETCA MCTOYHMKOM JHEPrHH [JIA PeAVIEeHTOB?

. B uem pasHuIA MeAy NPOAVIEHTAMH CYIUM B oKeaHa?

. IlpuBeaure npuMep SKOJOIMYECKOH CHCTEMBI CBOEl MeCTHOCTH H
OXapakTepuayiiTe ee.

. B cpegEux Immporax MNPUTOK COJHEYHOH OHEPrHHM 3a TOJ
3,8:10' xJsx/ra. Texrap neca npous3BoAUT 3a roj 10 Teic. Kr gpe-
BECHHBI ¥ JHCTBEEB. B Ka)XJ0M rpamMMe NpOH3BOAMMEBIX BEIeCTB 3a-
KaoueHo B cpegreM 19 kl[»x. CKoJbKO NPOLEHTOB najaioleil sHep-
MU HMCIONL3VeT Jec?

o] Ilosropure § 25.

Yyveee
S Utk

v

§ 71. Ceolicmea axkocucmem

JKocucreMa — LeJOCTHAs camMoBocrpousBoasmascsa cucrema. Coob-
IIECTBO ’KMBBIX OPraHM3MOB M abMOTHYeCKas cpeja BIMAKT APYr Ha ApY-
ra, obe gacTu GUOreoneHo3a HeOOXOMUMBI NJIA TONNEDPIKAHUA KU3HU. AbH-
OTHYeCKHe (aKTOpPHl PEeryJHpYyIOT CYIIeCTBOBAHHME M KHU3HENeATeIbHOCTH
nonyasuuii, B To jKe Bpemsa 3T (DAKTOPBI HAXOAATCA TOJ IOCTOSHHBIM
BJIMAHUEM CAMHX KMBBIX OPraHM3MOB. BaKHbIe A KU3HHM XUMHUYECKHE
anementel (C, H, O, N, P) u opramudeckue coeimHeHns 00pasyior He-
NPEePHIBHEIN IOTOK MEMKAY KMBBIM M HEKHUBBIM: morpebiieHme M BhIJeJe-
HHEe YIJIeKHCJIOr0 rasa, KHCJI0poja, BOABI, 00pasdoBaHME M pPA3JIOMKEeHHe
PACTHTEJILHOTO ¥ JXMUBOTHOTO OmNaja, o0pasoBaHWE MOYBEHHLIX OpraHuye-
CKHX coegwHeHuH. M{HBBIe OpPraHM3Mbl YepramT M3 Cpeibl KU3HEHHLIE
pecypcel (HampuMep, KHCIOPOA #3 arMocdephbl B HIpollecce IBIXAHUA H
VIJIeKHCJBIH ra3 B nponecce (orocuHTe3a), OHH NOCTAaBJIAKT B Cpeay
NPOAYKTHl XKU3HEJeATeJbHOCTH (HampumMmep, KHCJIOPoA B mpomecce GoTo-
CHHTEe3a M YIJIEKMCJBIA ra3 B IIpOlLiecce pa3jioyKeHHMs OPraHWYeCcKHUX Be-
mecTB u apixaHus). CosiHeuHas JHEPrusi AKKYMYJIUpPyeTcd 3eJIeHBIMH
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pacTeHMAMM U IepellaeTcd OPraHu3MAaM BCeX MONyJANUil, HaceJdloIIux
OuoreoieHos.

IIoTOKM 3HEPrHHW M BeINecTBa, CBA3LIBAIOIME KUBBIE OPraHM3MBI JAPYr
¢ ZpyroM M cpepoil mx oburaHusA, obecreuMBalOT LEJOCTHOCTHL Omoreone-
H030B. CrocobHOCTE OPraHM3MOB K PA3MHOXKEHHIO, HAJIW4Yue B cpelie M-
M ¥ SHEPrHM, HeOOXOAMMBIX OIS pPOCTa, PA3BUTUA M Da3MHOMKeHHA, &
TaKMKe BOCCO3JNAHHE Cpeabl OOMTAHUA MKUBBIMH OPraHM3MaAMH — YCJIOBHA
CAMOBOCIIPOM3BOJCTBA OHOreoLEeHO30B (3KOCHCTEM).

VeroitunBocers., CloKuBIIMeCHd B XOJe 3BOJIOIAN DHOTeoneHo3bl HAXO-
AATCA B PABHOBECUU CO CPENOHM M IPOABIAIT ycmolxusocmb. YCTOWIH-
BOCTE — 9TO CBOMCTBO cOoOOIIECTBA M AKOCHCTEMEI BBIIEDPIKHBATH H3Me-
HEeHW#A, co3llaBaeMbie BHEIIHMMH Bo3jeiicTrBuAMu. Hanpumep, ecam Koau-
yecTBO ocaAkoB moHH3uaochk Ha H0% mo cpaBHEHHI0O CO CpeIHHM
KOJMYECTBOM 3a MHOI'O JIET, & KOJMYEeCTBO OPraHHYeCcKOro BelecTBa, CO-
3QHHOTO TPOAYLeHTaMu, ynamo jauimb Ha 25%, YNCIeHHOCTH TPABOA-
HBIX KOHCYMeHTOB — TOJNbKO Ha 10%, TO MOXHO CKasaTh: 3Ta 2KOCHC-
TeMa YCTONUYMBA.

Crnoco6HOCTh OPraHM3MOB IIEPEHOCHUTH HeOJaronpusaTHBIE YCJIOBHA H
BRICOKMH TIOTEHIIHAJ Pa3MHOMKEeHHMs o0ecreuymBaioT cOXpaHeHWe IOomyJId-
OUi B 3KOCHCTEME, YTO rapaHTHDPYeT ee YCTOHYMBOCTD.

Camoperyasuus. Iloazep:kaHue OIpeJAeJeHHON YHMCIEHHOCTH IOIyJd-
OUH OCHOBAHO HA B3aMMOAENCTBMM OPraHM3MOB B 3BeHBAX XHIIHHK —
JKepTBa, NapasuT — XO3AWH Ha BCEX YPOBHAX MNHINeBHIX Iemnei. Ecan
0 KAKMM-1ub0 NPUYMHAM OAWH M3 YJIEHOB IHINEBHIX Ieneil mcyesaer,
TO BHJBI, IMHATABIIMECHA B OCHOBHOM MCYE3HYBIIMM BHJOM, HAYMHAIOT B
foJbIIeM KOJWUYECTBe MOoeJaTh TY MUINY, KOTOpadA paHblle OblIa AJA HUX
BTOpOCTeneHHOU. BenexcTBue mogoGHON 3aMeHBl MHIH YHCJIEHHOCTh BM-
poB-mioTpebuTENIell COXpaHAeTCH.

MaccoBoe pasMHOMKeHHe BHJI4 B GHOTeOIeHO3e PEeryIupyeTcs npAMbl-
MU T OOPAMHBIMU CEA3AMU, CYIIECTBYIOIIMMH B NHIIeBbIX uenax. He-
peaKko 6aarofapd XOPOIIWM IOTOAHBIM YCJIOBHSIM CO3JAeTCH BBICOKHI ypo-
all pacTeHHMi, KOTOPLIMHM IIUTAETCHA OIpejesIeHHas IONyJANUA TPaBosl-
HBIX JKMBOTHBIX, HAIpuUMep 3aiines. B cBA3M ¢ XOpPOIIMM IIHTAHHEM
YUCIEHHOCTh MONyJaanuu Boapacraer. TpaBosaHble caMu MOTYT OBITH ITH-
med A XMIIHUKOB, HAIIDHMED BOJKOB. YemM MHOroumcJieHHee XepTBHI,
TeM Oojee obecrieueH efioll XUIIHUK M TeM HWHTEHCHBHee OH pPa3MHOMKAa-
ercsi. CrenoBarTenbHO, 4eM OOJIbIIe B HBIHEIIHEM TOAY MKepTB, TeM 060Jb-
e Ha cJaeAylowuniil rog OyaeT XMIIHMKOB. BoapacTaHume KojauuecTBa XHIIl-
HUKOB MPUBOAUT K CHHUYKEHHIO YMUCJIEHHOCTH KepTB. CHMKeHHMe 4YHCJIeH-
HOCTH JKEpTB BeleT K TOMY, YTO DA3MHOMKEHMe XWINHUKA 3aMeliAeTcsd
M KOJMYECTBO XMIIHMKA M JKEpPTBhHl BO3BpallaeTcs K HOPMAJBHOMY —
MCXOAHOMY COOTHOLIEHHIO.

Konebauna KoJmuecTBa PACTHTEIBHOM MHIH, TPABOAAHBIX MKHBOTHBIX
A XMIIHUKOB, MHTAMIMXCH 3THMHU KHBOTHBIMH, COIDSAMEHBI APYT C APY-
rom. Kinaccumueckuii nmpumMep — MOHKJIbBI H3MEHEHHS UYHMCJIEHHOCTH JieM-
MHUHI'OB B TYHApe. Pad B HECKOJLKO JileT HA OIPOMHON TeppUTOPHH TYHA-
Pbl MX YMCJEHHOCTb PE3KO BO3PACTAET, BCJeJ] 3a TeM, JaCTO 3a OJHUH ce-
30H, CTOJIb K€ pPe3Ko majaer. B COOTBETCTBHM C 9THM YHCJIEHHOCTH Iec-
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OB, JUC U COB, NHUTAIOIIMUXCA JIEMMHHIraMu, Jub0 yBeauuyusaercs, Jaubo
YMEeHbIIaeTCs.

Konebanusa 4MCIeHHOCTH JIEMMHMHIOB CBA3&HBI C MX KOPMOBOMH 6a3oii.
B roasl noBblleHNAs YHCAEHHOCTH JEMMHHIOB OHM CHJIBHO O6BEZAIOT pac-
THTEJbHOCTh. Boublloe KOAM4YecTBO wacTeil pacTeHUiM, COAepIKAIIMX ITH-
TaTe/lbHbIe JJIEMEHThI, HOcTynaer B geTpuT. Ha cieayiomuii rox ms-sa
3HAYHTEJBbHOIO IMOBPEXKACHUA DACTHTENBHOrO MMOKPOBA NHINUM CTAHOBUTCH
MeHbIlIe ¥ MUTATEJbHAs IIeHHOCTHL ee YMeHbINaeTcd. B CBA3H € 3THUM pocCT
M BBIKMBAHHME MOJIOJABIX JIEMMHMHIOB CHHKaerTcs. 'Ol CTAHOBUTCA MAJO-
KOPMHBIM J11 XMIIHUKOB, U OHU IOYTH He pPasMHOKAIOTCH.

B reueHue mocieAymOIUX JIeT PACTHTEJbHBIE OCTATKH, GOTAThHIE NUTA-
TeJbHbIMH BellleCTBAMM, MHUHEPAJM3YIOTCA; [HUTATEJbHEIE 3JIEMEHThI IIO-
IJIOMIAIOTCH PACTEHHAMH; KOJUYECTBO IHUINH JEeMMHHIOB M €e IHUTATeNb-
Hasi [EHHOCTh BO3PACTAIOT; UHCJIEHHOCTb JIEMMHUHI'OB BHOBBL CTPEMHTENb-
HO HJeT BBepX; XHUIHMKH, XOPOIIO NHTAadACh, HAYMHAKT OBICTPO
pasmHOkaTheAa. Takum obpasom, B OMOreouneHose MONYJIAINMH OPraHU3MOB
B3aMMHO OI'DAaHMYMBAIOT CBOK UYMCJIEHHOCTb, Oiaromaps 4yeMy faHHAA KO-
CHCTEMA CYIEeCTBYET JIHUTEeJIbHOe BpeMsd.

KakoBo 3HaueHHe cAMOpPEryJsIMH UYHUCIEHHOCTH, Mbl MOHHMAEM OCO-
GeHHO XOpOIIO, CTANIKMBASCH C ABJEHHAMH, KOTZA CAMODPEryJANUAA Hapy-
maercs. IT0 OOBIYHO NMPOMCXOAMUT B TeX CJAy4YasX, KOIZa 4YeJOBeK Hapy-
IIaeT CJOXKHMBIUYIOCH CTPYKTYpY coobmiecTB. IIpHMepoM MOKeT CIy:KUTh
HCTOPHUA C KPOJIUKAMH B ABCTpauH.

Korpa venoBex u3 EBpomnsl cras nepeceiiTbCA Ha APYrHe KOHTHUHEH-
Thl, OH MOBe3 ¢ cofoif U NOMAINHMX >KMBOTHBIX, B TOM UYMCJIe KDOJUKOB.
B 1859 r. Ha oxHoit u3 depmMm ABcTpasum BeiycTHAM 12 map mpuBeseH-
HBIX 3BepbKOB. B OuoreomeHosax ABcTpaiuu OBLIO CIMIIKOM MAJIO
XUIHUKOB, 4Ybedl mnuimeit Moram 61 6biTh Kponuku. Yepes 40 mer
YHMCJIEHHOCTh KPOJMKOB JOCTHIJIA HECKOJbKHX COT MHJLIMOHOB ocobeii.
OHuM pacceNMJMCh MOYTH [0 BCEMY KOHTHHEHTY, DA3opAsf Jyra M IacT-
6uia, BeleZlasg INPOPOCTKM MECTHOM COCHBI, U HAHECJM YPOH 3KOHOMHUKE
CTPaHBbl.

Taxum o06pasoM, YHMCIEHHOCTH Ocobell B NPHUPOAHBLIX JKOCHMCTEMAaX ca-
Moperyaupyercs. Hapymenue ecTecTBeHHBIX leneit MUTAHUA MOJ BO3Ael-
CTBHEM AHTPOIIOreHHOro (paxkTopa, HepasyMHOE BMEIIATeJ bCTBO B HKOCH-
CTeéMBbl MOJKeT IPHUBECTH K HEKOHTPOJMPYEMOMY POCTY YMCJIHHOCTH 0CO-
Geit OTAENBHBIX TMONYJAUMK U K HAPYIIEHUIO NPUPOAHBIX 3KOJOTHYECKUX
coob1recTs.

» 1. Jlioboit Guoreomenos — ycroifumBas cucreMa, Tak Kak B Hel cy-
LecTBYeT DABHOBECHE MeMKAY NPUXOJAOM M PACXO0/0M HeoOXOAMMBIX
BemecTB ¥ sHeprun. IToaymaiite, kakum ofpasoM sarpasHeHHe TOK-
CHMYECKUMH BEIeCTBAMHM MJIM TEIJIOBOE 3ATPA3SHEHHE MOMKeT Hapy-
OIMTH 3TO paBHOBECHE,

p 2. Kak ocymecrsasierca caMoperyisanusa OuoreoneHosa?

@ 3. IloueMy Ha rpaHHIAX TOCYZAPCTB CYIIECTBYET CAHMTADPHO-BHOIOrH-
YeCKHMil KOHTPOJb?
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§ 72. Cmena sxocucmem

KoHKkpeTHbI# OMOreoneHo3 He cylnecTByeT BeuHo. PaHo miIm mo3gHo
0oH cMmeHserca ApyruM. CMeHBI NPOHCXOAAT IOJ BJIMAHWEM HN3MEeHEHHS
cpeabl CAMHMHM JKHBEIMH OpraHM3MaMH, IPH CMeHe KJIHMaTHYeCKUX
YCJIOBMH, B IpOIlecce SBOJMIONMM KHU3HU Ha 3emMje, IO/ BIUAHHEM YeJso-
BeKa.

CamopasBuTHe M CMeHa dKocHcTeMbl. Kak mpumep m3MeHeHMs Cpebl
oj, BAMAHMEM CAMHX >KMBBIX OPraHM3MOB pACCMOTPMM 3acejieHHe pac-
THTEIBHOCTBIO CKAJbHEIX mopox. Ha mepBeix cragusx 3aceneHus 00Jb-
moe 3HAUYeHWe HMeeT BhIBETPUMBAHME TIOPHBIX IIOPOJ: paspylueHue, Hac-
TUYHOE DACTBODEHUME M M3MeHeHHe XMMHUUEeCKHMX CBOMCTB MHHEDAJOB.

Ve Ha caMBIX HAYAJIbHBIX CTAAMAX BeJHMKA POJIb IEePBBIX IMOCEJIeH-
1eB: pasNUuHBIX OaKTepmii, BOJAOpOCHeEl, HAKMIHLIX JUINaiHMKOB. Ilna-
HoDaKTepHuH, CBODOAHOMKHMBYIIME BONOPOCIH ¥ BOJOPOCJH B COCTaBe JIH-
MAHHWUKOB ABJAKTCA NPOAYLUEHTAMH — CO3/aTeNMHU OPraHuvYecKoro Be-
mecrsBa, MHOrue nuanobaxkTepun GUKCUPYIOT U3 BO3AyXa a3oT U oboramamoTt
MM Cpeay, ele MAJONPUTOAHYIO JJA KU3HU. JIMmaiHUKHU BblJeJIeHus-
MM OPraHMYecKMX KHUCJIOT PACTBOPAIOT CKAJBLHYIO MOPOAY M CIOCOOCTBY-
0T HAKOIJIEHHWIO 3JIEMEHTOB MHHEDAJIbLHOrO NUTaHUA. DakTepuHm H TIpH-
OBl paspyliaioT OpraHuvecKue BeIecTBA, CO3/IaHHBIE IPOAYIIEHTAMMU.

OpraEnyecKHe BellecTBa MHHepaJusylorca He mnosHocTbio. Ilocrenes-
HO HAKANJMBAETCS CMEeCh M3 PA3JIMYHBIX OPraHMYeCKHMX M MHUHepPaJbHBIX
COeMHEHHI M PACTUTEeNbHBIX OCTATKOB, oforaiieHHbix aszorom. Cozjpaior-
Cf YCJIOBHUS JJif TOCEJEeHHs MXOB M KyCTHCThIX numaiiaumkos. IIpomecc
HaKOIJIEHUsA OPraHMYecKoro BellecTBa M as3oTa yckKopsaercs, (opMmupyer-
cA TOHKASA IIOYBEHHAasd MPOCJIOIKA.

Ofpasyercsa NPUMUTHBHOE coobIecTBO, crocofHOe CyIecTBOBATH B He-
onaronpusATHON 00CTAHOBKE.

IlepBole mMOCEJEHIBI XOPOILIO NPHCIOCOOJIEHBI K CYPOBBIM YCJIOBHAM
TOJIBIX CKAJ — OHM BBIJEPXKUBAIOT M CYIIb, M XKapy, ¥ Mopos. Meanen-
HO, HO HEYKJOHHO OHHM M3MEHSIOT CpPefy CBOEro oOMTAHMA M TeM CAMBIM
CO3/1a10T YCJIOBMSA AJA BHeAPeHHMs ApPyrux nonyaaunuit. C mpuxoaom Tpa-
BAHUCTHIX pacTeHuii (OCOKM, 3JaKH, KJeBep, KOJOKOJIbYMK M Ip.) KOH-
KYDeHIIMA 3a BOAY, CBET, NHUTATEJbHEIE 3JEMeHThl yixecrouaercd. Ilmo-
HepBI-TIoceJeHIbl B 9ToH Oophbbe BBITECHAIOTCA HOBBIMM IPUILEJIbIAMU.
3a TpaBaMM IOCEJSIOTCA KYCTAPDHUKH, KOTOPbIE CKPENJIAIT KOPHAMH 00-
pasymomyrocs 1ousy. TpaBaHO-KyCTApPHHMKOBBIE COOOIECTBA CMEHSIOTCHA
JIECHBIMH.

B xoje AJUTEJBHOIO PA3BATHA M CMEHbl 3KOCHCTEMBl YHCJIO BHIOB
JKUBBIX OPraHM3MOB, BXOJAIIUX B Hee, mocremeHHo pacrer. CoobmecTBo
craHOBUTCHA OoJjiee CJIOKHBIM, €ro muiiesBas ceTb Bce 0ojiee pa3BeTBJICH-
Hoil. PasHoobGpasue cBaAzel MeskAy OPraHM3MaMH yBeJH4uBaeTcd, C000-
LIeCTBO BCe IOJHEee MCIIONb3yeT pecypchl cpenbl. Hacrymaer aram 3pesio-
ro coobmectBa, Hambojiee XOpPOLIO MPHUCHOCOOJEHHOTO K OKPYMKalIIuM
yenoBuAM M obsajgamouiero camoperyasnueit. ITonmyasinum BUIOB B 3pe-
JIOM coOOIecTBe XOpPOIIO BOCIPOM3BOJAATCA M He 3aMeIalTcds APYIruMu
BHJIAMH.
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OnucaHHasa cMeHa 9KO-
CHCTeM JJINTCH TBICAUM JIET.
OnHako ecThb CMeHBI, IIpoTe-
Kawlinue Ha IJazax OTHOTO
IIOKOJIEHHSA JIojei, Hampwu-
Mep 3apacTaHHe MeJKHUX BO-
JI0€MOB.

Cmena skocueTeM moxn
BIIMAHHEM 4YejoBeKa (aHTpoO-
noresnoro cakropa). Momr-
HBIM (aKTOPOM H3MeHeHUH
9KOCHCTEM ABJIAETCA XO03Al-
CTBEHHasA [eATelbHOCTh 4Ye-
JgoBexa. BoaaeiictBue ueso-
BEKa HA NPUPOJHBIE 3KOCH-
cTeMbl Havagock gaBHo. OHO
BCE BpeMHA YCHJIMBAJIOCH BMe-
CTe C YBeJIMYEHHEM Haceje-
Husa 3Semun. B nocregsem
CTOJIETMH B CBA3H C ObICT-
PBIM pasBUTHEM ITPOMBILI-
JIEHHOCTH, CeJIbCKOr0 XO03#i-
CTBa, POCTOM TOPOJOB BJIU-
fAHHEe 4eJoBeKa npuobpeso
peuiamplee 3HAUEHHE,

Boabumue U3MeHEeHUA
IPOUCXOAAT, HAIPHUMED, B
3eJIeHBIX 30HAX BOKPYT ro-
POAOB, KOTOpBI€ MCIOJB3YIOTCA [JIA OTABLIXA TOPOKAH. PacTHTeJIhHOCTH
TAKOH TEePPUTOPUU INOCTOAHHO BHITANTHIBAETCH JIOABMHU, T'YISIOUIMMH 110
Jecy, cobupaiomumMu AroAbl 1 rpubsl. HaxseMHble opranbl pacTeHuit TpaB-
MHMDYIOTCS, NOYBA YIJIOTHAETCH, CHHIKAETCA ee CIIOCOGHOCTh K yaepika-
HUIO Biaru. Bce T (aKTOpEl OTPMIATENBHO BIMAIOT HA JIECHBIE TpA-
Bbl, ¥ KOTODBIX KODHEBHINA DACIOJAraloTCA NPAMO I0J JeCHOH MmoacTHiI-
KOii.

CuibHOE BHITANTEIBAHME IOBPEXKIAET MOAPOCT AEPEBLEB. Y KyCTapHH-
KOB M B3pOCJBIX JEPEBbEB HAUYMHAIOT COXHYTb BEPXVIIKH, OHH JIETKO II0-
paxkaiorca rpubaMuM M BpeauTensaMu. B peayibrare nec mapexkuBaercs,
ocserngerca (puc. 106). Cosparorca GiaronpuATHBIE YCIOBMSA AJAA BHEN-
PEHHA JYTrOBBIX TPAB, KOTOPLIE CBETONIOOMBLI M MeHBbIIe GOATCH BLITAI-
ThHIBAHMA, TAK KaK 00pas3yoTr AepHUMHY. JIecHble TpaBBl CTAHOBATCH He-
KOHKYPEHTOCIOCOOHBIMI M BBHIAJAIOT U3 TPABOCTOS.

OueHb CHJIBHO M3MEHSET JYroBble, CTENHHIE M MYCTHIHHBIE DKOCHCTE-
MBI MHTEHCHBHBIA Bbimac ckora. JKHBOTHBIE mOeAalOT ompejeseHHbIE BH-
ABL TPAB, YTO NPHUBOAMUT K DACHPOCTPAHEHMIO HemoeAaeMbIX pacreHuii. Ha
nacTOMIAX paspacTalTCs 4YeMepHlla, IIaBejb, CHHErOJOBHUK, IOJbIHb.
CHmskaerca oOMJIMe HEHHBIX B KODMOBOM OTHOLIGHHMHM 3J1aKOB. MHOrHMe
pPacTeHMsa He YyCHeBalOT 3alBeCTH M JAaTh CeMeHa. Y MeHBIIAeTCH KOoJIude-
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CTBO BHOB, yIrpomiaerca coobmiecTBo. MHOToJeTHME TPaBbl 3aMeIaloTCH
OJHOJIETHUMM DPACTEHNAMM, KOPHEBbIE CHCTEMBI KOTOPBLIX pPA3BHTHI CJa-
oee. IlouBa, He caep:kuBaeMas KODHAMM, HAUWHAET pPa3MbIBATHCA IIOTO-
KaMM BOABI MJIM pA3BeBAThCA BeTpoM. PaspylleHue IIOYBBI MPUBOAUT K
ofelHEHUIO Cpelbl MUTATEJbHBIMU DJIEMEHTAMU M BOAON, YTO PE3KO YXYA-
IaeT yCJAOBHA JKU3HHM DPacTeHMN M CHMIKAET WX NPOAYKTHBHOCTh. Bora-
ThHIe Pas3HOTPABHBIE BBICOKONPOAVKTHBHEIE JIyra M CTEIIM IIPH HeyMepeH-
HOM BBINACe IIpeBpamjarTcs B OefHbIE ITYCTOIIH.

CmeHa GMOreOIleHO30B TOJ BO3AeHCTBHEM AHTpPOIOreHHOro daxktopa ca-
mas OwicTpasi. OHA NPOMCXOAMT 38 HECKOJBKO JIeT, 8 YacTO CKAYKOM.
K rakum ckauxkoo6padHbIM CMEHAM OTHOCATCA BEIpYOKa JecoB, pacmami-
Ka 3eMeJib C CO3JaHHeM ArpOLIeHO30B, CTPOMTEJILCTBO BOJOXPAHMJIMIL, KO-
TIa CYXONYTHBIE 2KOCHCTEMBI MpEeBpPAIIAIOTCA B BOAHEIE,

Cmena skocucreM noj BiusgHueM abuoruueckux daxropor. Kimmar
8eMHOr0 IIapa HEOZHOKpPATHO MeHsAjcA. [Ipm moremeHMM B dKOCHCTEMAax
BCJIE[ICTBME eCTeCTBEHHOro orfopa HaduuHAIMW mpeobnanars GoJsee Temio-
n100MBEIE BUABI DPACTEHHH, XHUBOTHBIX M MHUKDOOPraHM3MOB, INPH IIOXO-
JIONAHUM — XoJogoycroiuussie. IlepHoAsr ¢ MandbIM KOJIMYECTBOM OCAJ-
KOB XapaKTepHU3OBAJHUCH YBEJIWUEHMEM YMCJIeHHOCTH OPraHU3MOB, YCTOH-
YMBBIX K HEJOCTATKY Baaru. Ilepuoabl ¢ 0oOMJABHBIMH aTMOC(HEPHBIMHA
ocagKaMH INPHUBOAMIJIM K pAaCIBeTy OPraHM3MOB C IOBBIIIEHHBIMH Tpebo-
BAHUAMM K COJEP:KaHHIO0 BJATH.

IIpy KJIMMATOreHHBIX CMEHaX BKOCHCTEM B pe3yJIbTATe €CTeCTBEHHOro
orbopa YMCJIEHHOCTL OJHHX BHIOB OPraHM3MOB COKpAalllaeTcs, COKpala-
eTcsi MX apeaj, OHM HCIBITHIBAIOT OMoJorMYecKHWit perpecc. [Ipyrue Bu-
IBI, oKaszaBmmecs Oojiee ycroiumBbIMU B Oopnbe 3a cyliecTBOBaHHUE, yBe-
JUMYMBAIOT UYMCJIEHHOCTh, PACIIMPAIOT apeaj O0MTAHMA, T. €. MCIBITHIBA-
0T GuosiorMyecKkuit mporpecc.

» 1. IoaymaiiTe, moyeMy HA CTAPHIX BJZAHMAX MOYKHO YBHIETH JIMINA-
HMKH, MXH, Oepeasl.

» 2. Kakoii nmpuMmep CMeHBI 3KOCHCTEM TIOJ BO3JEHCTBHEM AHTDPOIOIeH-
Horo ¢axTopa Bel Habmwoganu?

» 3. Kakme Mepsl mo OXpAHE KOCHCTEM OCYILIECTBJIAIOTCA B Ballleill Me-
cTHOCTH?

o] ITosropure § 48.

§ 73. Azpoyenoswni

Crpykrypa arponenosa. Jleca, TYHIDBI, CTend, IYCTBIHH, DEKH, MO-
pa M T. A, — ecrecTBeHHble aKocuctembl. [lossa, oropoasl, cajael, map-
KM, JIeCHble HACAMKIeHHA, macTOHIa — CO3JaHHBIE UEJOBEKOM JKOCHCTe-
Mbl. VIX HA3BIBAIOT aQ2poueHo3amu.

Arponenossl — TaKMe 9KOCHCTEMBI, CTPYKTYPY ¥ (DYHKIIMIO KOTOPBIX
co37aeT, TOAJEePKUBAET W KOHTPOJHMPYeT 4YeJIOBEK B CBOMX HHTepecax.

Ilpumep arpoumeHosa — moJie MHIIeHUNbl. Ero pacruTesibHBIIA ITOKPOB
COCTOMT B OCHOBHOM M3 DACTEHMI IIIEHMIBI ¢ IPUMEChIO COPHAKOB, JKu-
BOTHBIX 3HAYMTEJBHO MEHBIE, YeM B €CTeCTBeHHEIX JKOCHCTeMax, HO OHH
ecTh (MMYMHKM MYX, KYKH, JA0KAeBble 4YepBH M aAp.). MHorza pesko mo-
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Onucannas cMeHa 3Ko-
CHCTeM AJIMTCH THICAYH JeT.
Onuaxko ecTb CMeHBI, IIpoTe-
Kawllue Ha IJa3ax OJHOTrO
TIOKOJIEHUA JIIofeif, Hamnpu-
Mep 3apacTaHue MeJKHX BO-
JI0EMOB.

Cmena skocueremM mox
BIMAHHEM 4YeJjioBeKa (aHTpo-
noresHoro ¢axropa). Momj-
HBIM (AKTOPOM HU3MEHEHUS
9KOCHCTEM ABJIACTCH XO3fIi-
CTBEHHAas JeATeJbHOCTh Ye-
JoBeka. BoajaeiicTrBue ueno-
BeKa HA IPHPOJHBIE D2KOCH-
cTeMbl Hayajock AaBHo. OHO
BCe BpeMs YCHJIHBAJIOCHL BMe-
CTe ¢ YBeIWYeHHEeM Haceje-
Husa 3emun. B nocaegnem
CTOJIETMM B CBSA3H ¢ OBICT-
PBIM Da3BUTHEM IIPOMBIIII-
JIEHHOCTH, CeJIbCKOT0 X035~
CTBa, POCTOM TOpPOJOB BJIH-
AHMEe dYeJoBeka npuobpeno
pelawllee 3HaAUeHHUE.

Boasmue HU3MeHeHHud
IIPOUCXOJAAT, HAIIPHUMEpP, B
3€JIeHBIX 30HaX BOKPYI TO-
POJIOB, KOTOpPBIE HCHOJB3YIOTCA [IJA OTABIXa T'OPOMAH. PacTHTeJIbHOCTDH
TAKOH TEePPHTOPHM IOCTOAHHO BEITAITHIBAETCH JIOABMH, TYJIAKRIIAMYA 110
Jecy, cobupalomumMu AroAsl ¥ rpubsl. HagsemHble opransl pacrernit TpaB-
MHUDYIOTCs, NOYBa YIJIOTHAETCH, CHUIKAETCA ee CIOCOOHOCTH K yAepiKa-
HUIO Byard. Bee atu (GaxTopel OTPpUIATEILHO BAMAIOT HA JIECHBIE Tpa-
BBI, V KOTOPBIX KOPHEBMIIA DACIOJATAIOTCH NPAMO IO JECHOH IOJCTHII-
KOIi.

CunnpHOe BBHITANTHIBAHME IOBDPEXAAET IIOAPOCT JAepeBbeB. Y KyCTapHH-
KOB M B3pOCJBIX [AEPEeBbEB HAUYMHAIOT COXHYTb BEPXVIIKH, OHHU JErKo II0-
paxaiorcs rpubaMu M BpeiuTensiMH. B peayasrare sec H3perKnBaeTcHd,
ocseragerca (puc. 106). Cospaiorca GaaronpusTHBIE YCIOBMA ANA BHE.-
PeHuA JYTOBBIX TpAB, KOTOpPbIe CBETOJMHOOMBLI M MeHbIIEe OOATCH BBITAI-
TBIBAHUA, TAK Kak o0pasyior nAepHUHY. JlecHble TpaBhl CTAHOBATCS He-
KOHKYPEHTOCIOCOOHBIMM M BBIMAJAIOT U3 TPABOCTOS.

OueHp CHIBHO M3MEHSET JYroBble, CTENHbIE U MIyCTBIHHBLIE 3KOCHCTe-
MBI MHTEHCHUBHBIH BhINAC cKoTa. J{MBOTHBIE MOEHAIOT onpenesieHHbIe BHU-
ABl TPaB, YTO NPHBOAUT K PACNPOCTPAHEHMIO HemoeAaeMbIX pacrTeHuii. Ha
nacTOMIAX pPaspacTalTcs 4YeMepHulla, LaBejb, CHHETOJOBHUK, IOJBIHb.
CHmikaerca oOuMJIMe LEHHBIX B KODMOBOM OTHOLIEHMH 3JaKoB. MHorue
PacTeHusa He yCHeBalT 3allBeCTH U JAaTh ceMeHa. YMEeHBIIAeTCA KOoJIuye-

Puc. 106. BnusanHe AaHTPONOTeHHOrO (QakrTopa
Ha u3MeHeHMe OepesoBoro jeca (CpaBHUTE C pH-
cyaxkom 103)
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CTBO BH/JO0B, ympolnaerca coobmiecTBo. MHOroJeTHHE TpPaBhbl 3aMeIaiTCHA
ONIHOJIETHMMH PpACTeHHAMH, KOPHEBBIe CHCTEMbI KOTODPHIX PAa3BHTHI cCJa-
6ee. IlouBa, He caep:kMBaeMasfd KODHAMH, HAUWHAET PASMBIBATBCA IIOTO-
KaMM BOABI WJIM DPa3BeBAThCA BETPOM. PaspylieHne IOYBHEI INPHBOAHT K
ofeJHEHHIO Cpebl MUTATeJbHBIMH 3JeMEeHTaMH M BOJOMH, UTO PEe3KO YXYA-
1IaeT YCJOBHUS JKM3HM PACTEHHUN M CHMMKAET HMX NPOAYKTHUBHOCTH. Bora-
Thié Pa3HOTPABHbIE BBICOKONPOAYKTHBHEIE Jyra M CTeNH IIPM HeyMepeH-
HOM BBINAce NpeBpamlalTcsa B OefHBIE ITYCTOIIH.

CMeHa GHOreoIeHO30B IIOJ BO3AeiCTBMEM AHTPOIIOreHHOrO (hakTopa ca-
Mas OwpicTpas. OHA IIPOMCXOAWT 3a HECKOJBKO JIET, & YaCTO CKAYKOM.
K TakumM ckaukooOGpasHBEIM CMeHAM OTHOCATCA BBIPYOKa JecoB, pacrami-
Ka 3eMeJb C CO3[[aHMEM arpoleH030B, CTPOMTEJILCTBO BOJOXPAHHJIMII, KO-
ria CyYXOIIYTHBIE 3KOCHCTEMBI IIDPEBPAIAIOTCH B BOJHBIE.

Cmena skocucTeM moj BiausgHueM abuornueckux caxropor. Kiaumar
3eMHOI0 IIapa HeOJHOKPATHO MeHsAJcd. IIpM moTemleHUM B 3KOCHCTeMAX
BCIEACTBHE eCTeCTBEeHHOro orbopa HauMHANIW mnpeobiazars OoJsiee Termyo-
J06MBEIe BHUABI PACTEHHIl, JKMBOTHBIX M MHKDPOOPraHHM3MOB, IIPH TIOXO-
JIOIAHUKM — XoJojoycToiumuseie. IlepnoAsbl ¢ MaJbIM KOJMYECTBOM OCAJ-
KOB XapaKTepH30BAJUCH YBEJIWYEHHEM YHCJIEHHOCTH OPraHWu3MOB, YCTOM-
YMBBIX K HeZOCTATKy BJard, Ilepwoael ¢ OOMABHBIMH aTMochepHBIMH
OCaZIKAMYM IIPUBOAMJIM K PACIBETY OPraHU3MOB C MOBBIIIEHHBIMH Tpe6o-
BAHHUAMHM K COAED!KAHWUIO BJIATH.

Ilpy KJIMMATOreHHBIX CMEHAX JKOCHCTEM B Pe3yJbTATE eCTEeCTBEHHOIO
oTbopa YMCIEHHOCTh OZHUX BHJAOB OPraHM3MOB COKpAaIlllaeTcsd, COKpAala-
eTcsa MX apeas, OHM MCHBITHIBalOT Ouosorumuyeckuil perpecc. Ilpyrue BH-
Iel, okasaBmueca Gosee ycroiuuBeiMu B Oopwebe 3a cyluecTBoBaHHUe, YBe-
JUYMUBAIOT YMCJEHHOCTh, PACIIMPAIOT apeasl OOMTAHUA, T. €. MCIBITHIBA-
10T OGuosornyeckMil mporpecc.

» 1, IlogymaiiTe, moyeMy Ha CTApPHIX 3AAHMAX MOYKHO YBHIETH JHIIA-
HHMKM, MXu, Oepeanl.

b 2. Kakoif mpuMep cMeHBI 3KOCHCTEM IIOJ BO3JeicTBHEM AHTDOIOTeH-
HOTO (paKkTopa Bel Habmomgamn?

» 3. Kakme Mepsl 0 OXpaHe BKOCHCTEM OCYILECTBAAIOTCH B Bammeid Me-
cTHOCTH?

0 IToBTopuTe § 48.

§ 73. Azpoyenoswt

Crpyxrypa arpouenosa. Jleca, TyHApPBI, CTenH, NYCTHIHH, PEKH, MO-
pa M T. A. — ecrecTBeHHBIe aKocucTembl. [losns, oropoasl, cajael, map-
KW, JIECHBIe HACAYKAeHHsd, MMacTOMINA — CO3aHHEIE YeJIOBEKOM JKOCHCTe-
Mbl. X HA3BIBAIOT a2poyeHO3aMU.

ArpoueHossl — TaKkHe JKOCHCTEMBI, CTPYKTYPY M (DYHKIMIO KOTOPBIX
co3/laeT, TOAAEPKUBAET M KOHTPOJHPYET YeJIOBEK B CBOUX HHTepecax.

IIpumep arpomeHosda — moJie MIIeHUNBl. Ero pacTuTeNbHBIN TOKPOB
COCTOUT B OCHOBHOM M3 DACTEHWH MIIEHWIILI C IPUMEChbI0 COpHAKOB. Hlu-
BOTHBIX 3HA4YMUTEJBHO MEHbIEe, YeM B €CTeCTBeHHBIX 3KOCHCTeMaxX, HO OHH
ecTh (IMUMHKH MYX, KVKH, J0KJIeBble YepBH M ap.). UHorma pesko mo-

261



BBIIIAETCA YHUCJIEHHOCTh HACeKOMEIX-Bpexutenei. MluByr B HOpKax mo-
JIEBKH, 38 HHMH OXOTATCH HEMHOTOYHCJIEHHBLIE JIMChI, IIPHIETAIT 3epHO-
AAHBIe W XullHble OTALbl. OCeHBIO yposKail 3epHa ¢ MoJs BeIBO3AT. Ha
[0JIE OCTAIOTCH COJIOMA M KODHEeBBhIE OCTATKM, KOTODbIE pasjaraioTcs IpH-
6aMu u DaKTepUSMH, HACENAKIIUMH IIOYBY.

B arponenose, kak u B 1000 IPUPOAHONH 3KOCHCTEME, CYIIECTBYIOT
Te K€ CaMble I'DYNIbl OPraHU3MOB: NPOAYLEHTHI, KOHCYMEHTHI U pemy-
nenTel. B arponeHose NIMEHWYHOrO IOJSA NPOAYIEHTAMH ABJAIOTCA ITIIe-
HUIA W copHAKHM. HacekoMmble, NTHIBI, NOJEBKH, JHUCHI [OEJAl0T pacre-
HUA HMJM JKHBOTHBIX, T. €. IPHHALJIEKAT K KoHcymeHTaM. ['pudsl u Oax-
TEePHH MHHEPAJU3YIOT OpraHMYecKHe BellecTBa, BLINOJHAS paboTy
peayueHToB. B arpouneHose CKJIAAbIBAIOTCH IMIIEBLIE IIENH, KAK M B IIpH-
poxHO# akocucreme. O0A3aTeILHBIM 3BEHOM JTOW ITHINEBON Menu SABJA-
eTCsA YeJOBEeK, BO3JEJIBIBAIOIIMMA IIOJA M COOMpPAIOIIMIT yposkail 3epHAa.

OJHeprus M NMUTATeJbHEIE BEINEeCTBa, AKKYMYJHDOBAHHBIE PACTEHHAMH,
NpOXOAAT II0 BCeH MNHMINEeBOH LeNM arponeHosa. Yacrb sHeprum pacrpa-
YHBAETCA B MpOIecce ABIXAaHWA OPTaHW3MOB, YACTh €e BBLIHOCHTCA BMe-
CTe C 3epHOM M3 arpoleH03a, 4YacTh 3aKpeIifgeTcsi B OpPraHuvYecKoM Be-
miectBe nouBkl. IIMTaTenbHBIE BEIECTBA YACTHYHO YAAJAITCA C YpOKa-
eM, YacTHYHO BO3BpamialoTcsa B NouBy. Kak BHMIAHO M3 3TOr0 ONMCAHMSA,
CTPYKTYpPa M (DYHKIHM co00IIecTBA B ATrpOLEHO3e M eCTeCTBeHHOM OHo-
reoneHo3e MOXO0YKH. ATpDONEH03 ABJAETCA TAKOU JKe CJI0MKHOW HKOJOTH-
YeCKOM CHCTEeMOM, Kak Jiec HUJIW JIyT.

Oranuua arpouenosa or Ouoreouenosa. OAHAKO MeKAY ATPOILEHO30M
1 OHoreoineHo3doM uMeroTca M Oonbinme pasaumuuda. IlepsBoe pasnuume co-
CTOMT B pasHOM HamnpapjleHHH orbopa. EcrecTBeHHmlil orbop, oT™MeTas He-
YCTOWYMBBIE, HEKHM3HEHHBIe (POPMBI OpPraHM3MOB M HMX COO0OIIECTE B
OuoreoneHose, (GopMUpPYeT OCHOBHOE €ero CBOMCTBO — YCTOMYMBOCTE.
B ycioBuax HezocTATOYHOrO obecrneueHHs pacTeHWH CBETOM, TEIJIOM, BJa-
roif, NUTATEJBHBIMH JJI€MEHTAMHN BBIXKHBAIOT TOJNbKO KOHKYPEHTOCIIOCOD-
Hble BHABI. BBUKUTE B coodIiecTBe — 3ITO 3HAYUT TPOHUTH YKU3HEHHBIN
IAKJI ¥ OCTABUTH IOTOMCTEO.

B arpouenosax aeiicTBHe ecrecTBeHHOro orbopa ocnabieno. 3pech aei-
CTBYET HCKYCCTBEHHLIN 0TOOp, HANpABJIEHHBLIH IIpe;KjJe BCEro HA IOBLI-
IeHHe YPOrKailHOCTH CeJbCKOXO3AMCTBEHHBIX KYJBTYp. B OGmoreonenose
ecTecTBeHHBIN 0TOOp HanpaBjeH Ha CO3/JaHue OPraHM3MOB, YCTOMYMBBIX
K JedicTBUI0 HebaaronpuAaTHBIX (paKTOpoB cpeinbl. B arpoueHosax ueso-
BEK IYTEM HMCKYCCTBEHHOrO oTOOpa CcO3faeT OPraHM3Mbl ¢ MAKCHMAIBLHOMN
npoayKTuBHOCTHIO. CleioBaTesbHO, B OMOreoueHo3ax M arpoleHos3ax Iei-
CTBYIOT pasJuuyHble BHALI 0TOOpA.

BTOpOE OTJIHYHe arpomneHosa or GHOI‘GOHEHOES 3aKJIOYaeTcA B HUCHIOJb-
30BAHMM DHEPruu. BHOreouneHO3bl MUCHOJbL3YIOT E€IMHCTBEHHBIH MCTOYHMK
sHeprun — CoJHIle. ATrpOIEeHO03bl MOJAYYAIOT HAPHAAY € COJHEUHOH 3Hep-
THell JOTOJHUTEJNBHYK SHEPrui0, KOTOPYK BHOCHT 4eJIOBeK. UToOBI moay-
YuTh yA0OpeHHdA, NpenaparThl MPOTHB BpeAuTesedl M COPHAKOB, IIPOBECTH
MCKYCCTBEHHBIH IIOJIMB MJIM OCYIUMTH 3aD0JIOYeHHBIE IIOYBBLI, HAA0 3aTpa-
TUTh DHEPruio. ArpoleHo3bl MOIYyT CYLIECTBOBATHL M 00eCleYyuBATH Yeso-
BeKa ypoKaeM TOJbKO NPH TaKoil JOMOJHHUTEJBHOM 3aTpaTe SHEePruu.
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Camoe cyulecTBEHHOE pasjiMune MesKJy OHOreolneHo3aMM M arpoleHo-
3aMH 3akKJouaeTcd B OajaHCe NHTATEJNbHBIX 3JeMEeHTOB. B OGHoreomesose
BCe 2JIeMeHThI, MoTpeb/jeHHbIe PACTEeHHAMH, CO BPEMEHEM BO3BPAallal0TCH
B nouBy. M3 arponeHo30B 4acTh NUTATEJbHBIX 3JIeMEHTOB, B IIePBYIO Oue-
pelb TAKMX BAKHBIX JUIA JKM3HH, Kak aszor U (ocdop, BLIHOCUTCA C YpPoO-
xaeM. YToOGBl BO3MECTHTH IIOTEPH, UeJOBEK IIOCTOAHHO BHOCHT B ITOUBY
arpolleH030B MHHEpaJbHBIE W OpraHuvYeckue ymoOpeHHS.

IIpupoanbie 6HOreoleHO3bI — CAMOPEryJHPYIOIHecs 9KOCHCTEeMBbI, ar-
POLIEHO3kI PEryJUpYIOTCA 4YeJoBeKoM. s Toro 4rodbl MOJYYUTH YpOKai
M COXPaHHThL arpoleHo3, YeJIOBEK KOHTPOJUPYeT ¥ H3MeHseT BIHAHHE
NPUPOAHBIX (PAKTOPOB, OPOIIAs 3acYILINBEIE 3eMJIM M OCYIIad MepeyBJIak-
HeHHble. OH Oopercsas ¢ COPHAKAMM M BPeAUTENSAMH CEeJIbCKOXO03ANCTBEH-
HBIX KVJbTYp, co3jaBafd IpeHMVINecTBa JIHIIbL JJA HNOCEAHHBIX HWJIH II0-
casKeHHBIX MM pacrenuii. OH MeHsger copra, noduBasgchk Bce GoJjiee BBICO-
KHX M YCTONYHMBBIX YpO}KaeB, U NPHMeHsAeT yA0OpeHHMs AJA MOAAePIKAHUA
¥ TOBBINIEHHWA IJIOJAOPOAUA IIOYBHI.

Ecnu arponeHo3 He MOAAEP:XHUBATH, TO OH OBICTPO Pas3pyUIMTCA M HC-
yesHeT. Bo-mepBBIX, YCTOMYMBOCTE 060 SKOCHCTEMBI 00YCIOBIMBAETCH
pasHooOpasmeM BHAOB, & YHCJI0 BHUJA0B, BXOAAINUX B AarpOLEHO03, OYeHb
HEBEJIUKO. BO-BTOpPBIX, KYJBTYDHBIE DACTEHHUA He BBIJIEPHAT KOHKYDEH-
IOUM ¢ AMKUMH BHJAaMH U OyayT BeITecHeHBl. Ha mecre arpoieHosa B 3a-
CYIIJTUBOM KJHMAaTe BO3HUKHET CTellb, B 0oJiee XOJIOJHOM M BJIayKHOM —
JIec.

ArponeHossl NPoU3BOAAT exxerofHo okKosio 2400 MJIH T CeJIbCKOXO03dAi-
CTBEHHOI mnpoAyKouu. OKOJIO TOJOBHUHBEI 3TOI0 KOJIWYECTBA COCTABJIAIOT
MIIeHHIla, PHC, KYyKypysa, kKaprodenb. Arpouenosamm zaHato 10% cy-
mm 3eman. OcBoeHHe HOBBIX 3eMesb HOTpeOyeT 3HAYMTENBHBIX 3aTpaTr
TPyAa M CpeACTB, TAK Kak HauboJiee yA00OHBIe [IJfA 3eMJIEJEJIMS ITIOUBEI
yiKe pacmaxaHbl YeJOBEKOM.

» 1. Kakme, Ha Bam Barasajg, riao0anpHble M3MEHEHHA Ha Halnei mua-
HeTe MOIyT BOSHMKHYTh B CBABM C YBeJHYeHWeM IIJIOUIAJH Aarpo-
nenosos? Kak ux moskHO npegorBpaTuTh?

p 2. [IpuBeguTe NpUMEephl ArPOLEHO30B, BBHIJEJIUB NPOAVIIEHTOB, KOHCY-
MEHTOB M PeAyILeHTOB.

» 3. Heitcreyer am Gopbba 3a cyllecTBOBaHME HA IIOJAX, paclpocTpa-
HAETCA JIH OHA Ha NOPOABI JKUBOTHBIX, BhIDAIHBaeMbIX Ha dep-
Max, B 3BEpPOCOBX03aX M T. 4.7

§ 74. Ilpumenenue 3IKONO02UUECKUX ZHAHUL
6 npaxmuyeckol OeamenvHOCMU “enosexa

Buosornueckue meroas: Gopsdsr ¢ Bpeaurenasamu. [[ns 6opebel ¢ Bpe-
AUTEJAMHA CeJIbCKOXO3ANCTBEHHBIX pacTeHWil M ¢ COPHAKAMM V Hac B
CTpaHe M BO BCeM MHpe INPHMEHAKTCA OpraHMydYecKHMe CHHTe3MpOBAHHEIE
COeJMHEeHNHA, KOTOpbIe HA3bIBAIOT NecTHLuAaMu. Bce mecTHmmabl AZ0BH-
Thl AJA TeX HMJMA HMHBIX OPraHM3MOB M CHOCOOHBI BHI3BIBATH MX ObICTpOE
OTpaBJieHHe H rubenb. HBCTHIIH}IBI MMO3BOJIHJIH pPEIIUTh BO MHOTI'HX CJIY-
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yasx npobjeMbl 3aLATHI PACTEHUN: HANPHUMEpP, YHUCJIEHHOCTE MHUIDHUDPYIO-
meil capaHuyu ceiiyac yCIeImHO KOHTpoJaupyercd. Eciu UHCIEHHOCTH ee
NOMYyJAAIIAHA HAUYMHAET Pe3K0 BO3PACTATH, TO 3TH MecTa o6pabaTeiBaloT Iie-
CTHIMAAMH M TyIIaT omacHelil odar. OJHAKO IpUMEHEHHe IIeCTUINIOB
COIIPOBOKAAETCH MHOIMMH HesKeJaTeJbHbIMH IocjaeicTBuaMu. OHHM OKa-
3BIBAIOT YACTO I'yOMTeJIbHOE JelcTBHe He TOJBKO HA BpeAuTeNd, HO M Ha
MHOTME ApYrie OPraHWu3MEl, B TOM YHCJe ¥ Ha eCTeCTBeHHBIX BPAIOB 3TO-
ro Bpeaurens. Hapymaerca OGuosoruyeckoe paBHOBeCHMe M CAMOperyJid-
nus uucjeHHOCTH ocobeit B GuoueHo3e.

3arpssHeHNe OKpYy’Kalolei cpefbl ¥ HApyLIEHHEe BKOJIOIMYEeCKOro pas-
HoBecua mNOOYAMIO YYeHBIX padpaborars HOBEIe cmocobGul Gopwnbbl ¢ Bpe-
murenaMu. Takumm crnocofaMu sABIAKTCA Ouosiornyeckme MeToAs! GOpb-
661, Buoanozuweckumu memodamu HA3BIBAIOT IpPHeMbl COKpPALIEHUA YHC-
JIEHHOCTH HEXKeJIATeJBHBIX B XO3AMCTBE OPraHM3MOB C MOMOIULIO APYIUX
BuaoB. COKpaTHUTH YMCIEHHOCTHL BPEANTENA MOXKHO, IIOBBICMB €ro cMepT-
HOCTb MJIM CHM3HE DOXKAAeMOCTb. VIMEHHO TaKO! MeTOJ NPUMEHUJIH B
6opsbe ¢ Kposukamu B Apcrpanuu. ITonynAnuio KPOJMKOB 3apasuiId ox-
HUM M3 BHPYCOB, GIMBKHX K BHUDYCY OCIEI, KOTOpHIH ObiT 0OHADYXKEH Yy
I0KHOAMEPHKAHCKUX KpPOJHKOB. IIpm mepBoit ke anmuaeMHUM B 3aparKeH-
HEIX nonyaanuax morubsao 99,8% KpOJMKOB, YTO HA OIpe/eNeHHEBINA CPOK
CHU3HMJI0O MX YHCJIEHHOCTb.

B mpomuioM BeKe BpeAHTeNb (DPYKTOBEIX CAZI0B — ABCTPANHIICKAA IIH-
TOBKA cJyuyaiiHo momasa ud Ascrpanunm B CeBepHyio AMepuKy, & 3arTeM
B EBpony. UHCIE€HHOCTE 3TOr0 BPEAMUTE]S PE3KO BO3pOCIA, IMOCKOJAbBKY OH
He MMeJ eCTeCTBeHHBLIX BDPAIOB B HOBOM I HEro MecTOOOMTAHMM. YHHY-
TOKUTh IIUTOBKY YAAJOCH TOJBKO HOCJIe BHeApeHus B EBpome u Awme-
PHKe ee IPHUPOAHOro Bpara — 00beil KOPOBKH.

MoskHO BecTH OHMojsormdecKyw Oopb0y He TOABKO ¢ HACEKOMBIMM, HO
M C pacTeHMAMH-COpHAKaMHu. KarkTyc onyHuus mnoman B ABCTPaIUIO
KaK KOMHATHOe pacreHue. [IDOHMKHOBEHHE €ro M3 IIBETOYHOrO TOPIIKA
B IPHPOAHBIE VCJIOBHA CONPOBOMKJANIOCHE TAKMM OYHHBIM pasMHOKe-
HHEM, UTO KaKTyC 3aHAJ MMJJIMOHBI MeKTAPOB MAXOTHBIX M NaCTOMIIHBIX
zemenb. OH cran Hacroamum OegcrBuem Asbcrpanuu. IIoKOHUHMTE C
HUM YAaJoCh, TaK)Ke HCNOoJbL3ys Oumosoruueckue meronsl Gopebei. B Ha-
gyane 30-x rozoB u3 ApredTHMHEI BBeanu 0aboueK, TI'yCeHMIIBI KOTOPBIX
nurapTes onyHmuei. ['yCeHHMIBI CHOPABHJIMCH € KaKTYCOM 3a KOPOTKOe
BpeMH.

IlpumeHeHHEe SKOJOTMUYECKHX 3HAHHH B JecoBoicTBe. JlecHOit MOKpOB
HAIIEH IIJIAHETHhI MOCTOSAHHO YMEHbIIAeTCs, TAK KaK BbIpyOKa ApeBecHHBI
IIPEBEHIIIAET ee roAOBON mpHpocT. PanumoHaJbHO HMCIOJIBL3OBATH JiecHble 00-
raTcTBa O3HAYAET BHIPYOATH He DOJIbIIIE TOTO KOJHYECTBA JPEeBECHHEI, KO-
Topoe mpHpacTaer. Ilo Mepe HMCUYe3HOBEHHS NPHPOAHBIX JIeCOB Bce 0OJb-
Ile PacnpoCTPaHAITCA WCKYCCTBEHHBIE JIeCHble HacaxkaeHus. Ilepex nec-
HBIM XO3AHCTBOM CTOMT BOIPOC: YTO JIy4Yllle — HCKYCCTBEHHBIH Jec H3
OMHOM KYJbTYpPhl (MOHOKYJBTYpAa), CMeIIaHHBIE MOCALKH HMJIH eCTeCTBeH-
HBIA Jec? MOHOKYJIbTYpa BBIFOJAHEE B XO03AWCTBEHHOM oTHOueHuu. IIpu
HCIIONB30BAHNM OHA MOJXKeT AaBaTh OOJBIINK TIOJ0OBOH NPHUPOCT JpeBecH-
Hbl B yaoOHee B BKCILIVATAIMH.
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OpuHako jgec — 9T0 HE TOJABKO ApeBecuHa. OH BBHINIOJHAET MHOIO ApY-
rux noJiedHelx (yHkuuit, Jlec — mecroobuTaEMe AWKUX KHBOTHBIX, 3a-
IINTA BO3AYXA, BOABI M IOYBHI, MECTO OT/AbIXa [IJs 4YeJoBeKa M T. .
Bcem aTHM ImenAM VAOBJIETBOPAKIT eCTECTBEHHEIE Jieca, KOTOphIe JaioT
XOTA ¥ HH3KHe, HO HENpEepHIBHBIE YDPOXKAW APEeBEeCHHEI, a KpoMe ApeBe-
CHHBI — HATrOABI, OpexH, rpubsl, HejefHLIE TPaBhI.

CiienoBaTeslbHO, ONTHMAJIBHBIH BAPHAHT — CO3JaTh TAKYIO CTPYKTY-
Py, B KoOTOpylo Bxoauwau Obl M Jseca, U mocaaxku. COOTHOIIEHHE MEKIY
9THMH THIAMH JIECHBIX ADPEBOCTOEB, MOA0Op Miomiafei AJA MOCALOK, CTPa-
Termsi pyOOK, MpaBHJIa MHOIOCTOPOHHEr0 HCIOJb30BAHWUSA Jieca, MEphl ero
OXpaHBl — BOT 3aJa4M IPHUKJAJHON SKOJOIM'MHM B ODPraHM3alHH JIECHBIX
X03AMCTB.

IIpumeHeHHe JKOJOTMUYECKHX 3HAHMH B psIdONOBCTBe M puIGOBOA-
crBe. [Ina moboro BMAA KUBOTHOIO CYIIECTBYET ONTHMAJBHBIA YpPOBEeHB
ero no0bIYM, KOTOpPEIN ofecrmeumBaeT MAKCHUMAJBLHYIO HpuOBLLIL 0e3 yiep-
0a AnA nonmyJaAnMH. OKOJOTMYECKM NPAaBUJIbHAA OPraHH3alufd IPOMBICIA
Tpebyer coOn0feHUsa PABHOBECHS MEMKAY KOJHYECTBOM eXKeroJHO BbLJIaB-
JUBAEMON pBIOBI M TOW YACTBIO MONYJIANMH, KOTOpAs BCTYIAET B PeNpo-
AYKTHUBHBIA nepnof. Mcnosb3zoBaHMe CBelleHHI O BO3PACTHOM cOCTaBe IIO-
nynauun peib mossoaser Gea ymepba A8 YHCIEHHOCTH BHIA BBLIABJIH-
BaTh M Heapenblx ocobeii.

IIpeBnilIeEe MaKCHMAJIBHO BOSMOYKHOM H0OBIUM NPUBOJAUT CHAYANA K
YMEHBIIEHUI0 pPAa3MepOB pAa30BOTO yJ0Ba, & 3aTeM K IIEDPEJIOBY, T. €. K
COKPAIIeHNI0 YMCJIEHHOCTH MONyJAanuu. [[OHATHO, UTO 3HAHHE 3AKOHO-
MepHOCTe M3MEHEHHMA YMCJIeHHOCTH NMOTOMKOB O4YeHb BAXKHO AJIA PAaIMo-
HAJILHOM aKcmryaTauuy J000H HDONYJAANUM KUBOTHBIX.

IIpogyKTHBHOCTL PHIOBI B 03€paX M HCKYCCTBEHHBIX BOZOEMax B3aBH-
cuT oT Toro, GemeH mam Gorar BOAOEM IIHMINEBLIMHM pecypcaMu, OT TeM-
nepaTypsl BOABI, BUAA PO M MOJOMKEHUA BHAA B IEeNH IHUTaHuA. EcTh
peIOBl (HampuMmep, JIOCOCh), KOTOphIe OOMTAIOT B XOJOAHBIX BOAAX, TIIe
KODMOBEIe 3amachkl Majbl. [IOHATHO, YTO NPOAYKTUBHOCTH 3TOr0 BUAA HU3-
ka. Huska mpoayKTHBHOCTE Tak:Ke Tex puIl, KOTOphie 06pasyioT dersep-
TOe MJM NATOe 3BEHO B LEeNW NuTaHuA. IlaToe 3BeHO (Hampumep, IIyKa)
nuraerca peifoil, KOTOpas, B CBOK O4Yepeldb, NOeaaeT MeJKyI0 peidy, Kop-
MAIMYIOCA 300ILIAHKTOHOM (MaJleHbKUMU 0eCIO3BOHOUHBIMH KHUBOTHBIMH,
oburarmMKU B BoAoeMax). IIuWimeil 300IJIAHKTOHY CJAVIKAT BOAOPOCITH.
Kaxk MBI 3HaeM, IIpH Hepexoje OT OAHOrO 3BeHA NUINEeBOM Ienu K ApY-
roMy 3BeHY JHEprus pacTpayMBaercia M OMoOMAcca HA KayKIOM IOCJeay-
0IleM YpOBHE yMeHbInaerTcd. VIMEHHO MO3TOMY INPOAYKTHBHOCTH deTBep-
TOr0O M NATOr0 3BeHLEB HM3Ka. Haubonwsmeid mpoAyKTHBHOCTBIO obOianma-
0T PBIOBI, KOTOPBIE KOPMATCA BOAOPOCAAMH H 300ILIAHKTOHOM, T. €.
6MIKe BCEero CTOAT K IPOAYIIEHTaM.

3HaHUA NUIIEBOM Lenu ¥ KOPMOBBIX 34I1acOB BOJOEMa IOMOramT pe-
IIUTh BOIIPOC, KAKHX PbI0D M B KAKOM KOJMYeCTBe Iejecoo6pa3sHO pasBo-
OUTH B JAHHBIX YCJIOBHAX M KAKAA COBOKYIIHOCTh PA3JMUYHBIX IIONYJIfA-
uuit 6yzer Hambosee 3(hp(HeKTHBHO HCIOJL30BATH KOPMOBBIE PECYDPCHI.

Ixosorusi u Kocmoc. OfHO M3 caMBIX VBJEKaTeJbHBIX NPHUJI0KeHUH
3KOJIOTHM — CO3JaHHE 3aMKHYTBIX HCKYCCTBEHHBIX SKOCHCTEM /AJf KHU3-

265



HeobecrmeyeHUsA YeJIOBEKA BO BpeMs JIMTENBHBIX HCCJIeJOBAHUI BHe3eM-
HOM cpeakl. B 3aMKHYTOH HCKYCCTBEHHOH JKOCHCTEMe IPOHCXOAUT KpY-
rOBOPOT BeIleCTB, KOTOPBIA MOIKHO peryJupoBaTh OHOJOIHYECKHMMH Me-
xaumamamu. PoTocHMHTE3 BOAOPOCHEH MIM HA3EeMHBIX PACTEHMH — <¢KoC-
MHYECKH# oropoa» — ofecnmeuymBaeT YTHIM3ANWIO YIJIEKHUCJIOro rasa M
cuabrxenue uyesoBeka Kueaopomom. Koporkas memb peayueHToB (MHKDPO-
OPraHM3MOB) MHHEpPAJIU3yeT Bce OTXOALI 4HesioBeuecKoro opranusama. Ocso-
foaMBIIMeCA MUHepPAJbHBIE BelecTBA M BOJA MCHOJbL3YIOTCA «KOCMHYe-
CKHM OrOpOAOM», IOCTABJIAIONIMM NHUINY AN KocMOHaBTOB. Takme sKc-
TIepUMEHTAJIbBHEIE 3aKPBITHIE DKOCHCTEMBI YK€ CO3JaHBbI.

Paspaborkn nogoOHBIX CHCTEM 4Ype3BbLIYAWHO BayKHBI HE TOJbKO AJdA
KocMmoca, HO M, IpeMXae BCero, AJId 3eMIH, TaK KakK 58T0 HIAeaJbHBIE
OesoTxomHbIe cHcTeMbl. [IpHHUMIBI X OpPraHM3amMM BONAYT B TEXHOJO-
rui0 6e30TXOAHBIX IPOHU3BOJACTB.

p OKOJOrHUYeCKHe 3HAHMSA HAXOJAAT IIMPOKOe NpPHUMeHeHHe B IpaKTHue-
CKoll pesTenbHOCTH uenoBeka. [loxamure aro. Kakume npobiemsr pe-
IaeT SKOJoTHAT

o Iloeropure § 11.

I'nasa XVI. BHOCDPEPA. OXPAHA BHOC®DEPbBI

DBOJIIOIMSA 3eMHOM NOBEPXHOCTH 0COBEHHO BGHICTPO NMPOTEKAaJIa CO Bpe-
MEeHHM BO3BHMKHOBEHHUA KH3HHU. ['eoxuMuueckas POJIE MH3HH IIPOABJIAET-
cA B NoAlep:aHUH B pPABHOBECHOM COCTOAHHHM TIa3oBOro cocraBa aTMo-
CClJEpLI, cocrTaBa MOPCKHMX M IIpeCHBIX BOJX, BO BJHAHHHK Ha KJIHMaAT H
Iogoponue IIO4YB.

BMenraTe/ibCTBO UeJIOBEKA B CHCTEMY HoaJepaHHA pPaABHOBECHS IIpH-
BOOHT K KaTaCTPOQ)HlIECRHM nocjaencTBUAM, MEeHAKIIHM 00UK HameHn
IIJIaHEeTHI.

§ 75. Cocmae u Qynrxyuu 6uocgepovi

CoBokynHOCTE Bcex OuoreoneHo3oB (axocucreMm) 3eMJH IpeJiCTABIAET
co6oil GONIBIIYIO IKOJIOTMUECKYIO cHcTeMy — Guocgepy. Buoreonenos ss-
JIAeTCH BJIEMEHTAPHOU CTPYKTYpoi 6uocdepst.

Komnouenrs: O6mocdepsl. Buochepa cocToMT M3 KHBOTO M HEMXMBOTO
KoMmoHeHTOB. COBOKYITHOCTH BCEX JKHBBIX OpPraHM3MOB Halueil IIaHeTbl
obpasyer musoe gewecmeo Ouocepvi. OCHOBHAA Macca KHUBBIX OPraHHU3-
MOB COCPEJOTOUEeHA HA I'paHUIle Tpex IeoJorHdyecKux obosodexr SeMiu:
razoobpasHoil (armocdepa), Kuakoi (ruzpocdepa) u TBepjoi (auroche-
pa). K HeXHBBIM KOMIIOHEHTAM OTHOCHUTCH Ta 4YacTh armocdepbl, JHUTO-
cepsr U ruspocdepsl, KOTOpas CBA3aHA CJOMHBIMM IIpOIlecCaAaMHM MHTrpa-
I BelIeCTB W 9HEPrHH C JKHBBIM BelnecTBoM OGuochepsl. I'paHHIBI KH3-
HU HA IUIAHEeTe SABJAIOTCA OJHOBPEMEHHO M rpamunamm omochepwr. Takum
obpasoMm, Ouocepa — obonoyka 3eMJH, COCTAB, CTPYKTYpa M OHepre-
THKAa KOTOPOH ONpejeAloTcss COBOKYIIHOM JeATEeJNbHOCTHIO XXHUBEIX Opra-
HHU3MOB.
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BJIANUMHAP HBAHOBHY BEPHAJICKMH (1863—
1945) — oTeuecTBeHHBIH eCTECTBOMCIBITATENb, (hHJIO-
co(h, MHHEpaIoT, OCHOBOMOJOXKHHUK OHOTEOXMMHH U yue-
HUA 0 Omocdepe.

Yuenue o Oumochepe 6bLIO CO3ZAHO BBIJAKIIUMCH DPYCCKHM YUeHBIM
B. U. Bepnagckum. OH nokasan, 4ro Omocepa oTaM4aercsa 0T APYrux
chep 3eMaM TeM, 4YTO B ee IpejesiaX IPOABJIAETCA I'e0JOrHYecKas aes-
TeNBHOCTh BCeX JMXUBEIX OpraHusMoB. JKuBble opraHmamel, npeobpasys
COJIHEUHYI0 JHEpPruio, ABJIAKITCA MOIIHOH CHJION, BIMAIOIIEH HA Ieoso-
ruueckne nponeccel. Crnemuduueckas depra O6mochepsl Kak ocoboit 060-
JIOYKH 3eMJIU — HeNpephIBHO [IPOMCXOAAILMI B HEHl KPYroBOPOT BeIEeCTB,
peryJMpyeMelii AeATeJbHOCTBIO JXUBBEIX opranmamoB. Tak kax 6Guocdepa

nojayyaer sHepruio uaBHe — oT CoNHIA, ee HA3BIBAIOT OMKPLIMOU CUC-
memoit. )
HavanpHEIH sTanm MUrpanuy BeIIeCTB M 3HePruu B Omocgepe — mpe-

ofpasoBaHNEe SHEPI'MH COJHEYHOI'0 M3JYYEeHHH aBTOTPOMHBLIMH OpraHHM3Ma-
Mu B nponecce ¢orocuHTesa. Iloaromy, coriacHo Beprajackomy, >KHBBIe
opraiuambl, ofuraonue Ha 3emie, NOPEACTABIAIOT CODOM CJI0KHYIO CHC-
TeMy npeobpasoBaHMA HHEPrHHM COJHEYHBIX Jy4ueil B 9HEPrui TeoXWMH-
YeCKHX INponeccoB. J{UBLIe OPraHU3MBI, PEryJHUDPYs KPYTrOBOPOT BEIECTE,
CHY’KaT MOIIHBIM TeoJIOTMYecKHUM (akTopoM, npeobpasyiolmuM MMoBepX-
HOCTH HAalIel IJIAHEeTHI.

DyHKIHH KUBOro BemectBa. JuBoe BemecTBO BBINOJHAET B Guoche-
pe ciaeayomue Omoreoxumuyeckue (PYHKIUU: 2a308yl0 — TOTJIOIIAET H
BBIZIEJIAIET Ta3bl; OKUCAUMENbHO-60CCMAHOBUMENbHYI0 — OKHUCISeT, Ha-
npuMep, YIrJIeBoAbl A0 YIJVIEKMCJIONO rasda ¥ BOCCTAHABJIMBAET €ro A0 yr-
JIEBOJIOB: KOHUCHMPAUUOHHYK — OPTaHM3MBI-KOHIEHTPATOPhl HAKAILJIMBA-
T B CBOHX TejJlax M cKeJjleraX asoT, (ochop, KpeMHHH, KaJdbIHil, Mar-
Huil. B peaynbrare BLINOJHEHHUA 9TUX QYHKIUI KUBOE BEleCTBO Orochepsl
H3 MHHEpaJbHOH OCHOBBI CO3[aeT NMPHUPOJHBIE BOJLI M IOYBLI, OHO CO3ja-
JIO B IPOLIJIOM ¥ MNOJJEpPKUBAET B DPABHOBECHOM COCTOAHHH aTMocdepy.
IIpn yyacTum XKMBOro BeIlecTBA WAET NPOLECC BLIBETPHBAHMWA, M TOPHBIE
HOPOALI BKJIOYAIOTCA B TeOXHMMHYECKUE IPOIECCHI.

T'asoBad M OKHMCIUTENLHO-BOCCTAHOBUTENbHAA (DYHKIIMH KHBOTO Belle-
CTBa TECHO CBA3aHBI C mpomeccaMd (POTOCHHTE3a M AbIXaHHs. B peayias-
TaTe OMOCHHTE3a OPraHUYECKHX BEIIeCTB ABTOTPOMHBIMKM OPraHU3MaMH
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OBLJIO M3BJIEYEHO M3 JpeBHeil aTMocdepbl OIPOMHOE KOJHUYEeCTBO YIJIEKHC-
sgoro rasa. ITo mepe yBenmueHMs OGHMOMACCHI 3€JE€HBIX pPACTEHHUH HM3MeHAJ-
CcA Tas3oBBII cocTaB arMocepbl — YMEHBIIAJIOCH COJePIKAHUe YTreKHc-
JIOTO rasa ¥ yBeJWUYHMBAJIACH KOHIEHTDAMS KHCI0pojaa. Bech KHCIOPOX
aTMoc(epsl 00pa3oBaH B pe3yJbTaTe IPOLECCOB KU3HEAEATeJbHOCTH AaB-
TOTPOgHBIX OPraHM3MOB. B cBOW ouepelb, KHCJIOPOJ HCIOJL3YeTCH Op-
raHM3MaMM s [Opollecca AbIXAHWA, B pe3yJbTaTe 4ero B armochepy
BHOBb IIOCTynaer yrjekuciblid ras. Taxum obpasom, KHUBBIe OPraHU3MLI
CO3JaJIM B NPOILIOM U NOAAEPKUBAIOT MHUJJIHMOHBI JeT aTMochepy Hamiei
IJIaHeThl. ¥YBeJIWYeHHEe KOHIEHTPAIIUM KHUCJIOpPOoAAa B armMocdepe IJIaHETHI
MOBJMAJIO HA CKOPOCTh M MHTEHCHBHOCTH OKHMCJIHTEJIbHO-BOCCTAHOBHUTEJb-
HEIX peakuuit B Jsmrocdepe.

Muorne MHKPOOPraHM3Mbl HEIIOCPEACTBEHHO YYACTBYIOT B OKMCJIEHMH
JKejesa, 4TO MPUBOAUAT K OOPA30BAHUIO OCANOYHBIX JKEJE3HBIX DY, WM
BOCCTAHABJMBAIOT cyJabhaTel, 06pasyd GHOTeHHBIE MECTOPOXKAEHHA CEephI.

HecMoTpsi HA TO 4YTO B COCTAB JKMBBIX OPraHM3MOB BXOAAT Te e
XUMUAYECKHe B3JJIEeMEeHTHl, COeJUHEHHs KOTOpPeIX obpasyioT armocdepy,
ruapocdepy u Jgutochepy, OPraHU3MBEI He MOBTOPAIOT IIOJHOCTBI0 XHMMH-
YyecKoro cocrasa cpejbl. J{uBoe BelecTBO, AKTUBHO BBHINOJHAA KOHIEH-
TPALIMOHHYI (DYHKIHIO, BbIOMpaeT M3 cpeAbl OOMTAHMA Te XUMHUECKUe
BJIEMEHTEI H B TOM KOJIMYECTBE, KOTOpbie eMy HeoOxoaumel. Biaropaps
OCYILIeCTBJIEHUI0 KOHIEHTPAIMOHHON (QYHKIHM KUBLIe OPraHU3Mbl CO3/a-
JIM MHOTHE OCAJ0YHBIE IIOPOJLI.

Taxkum ob6pasoMm, KHUBOe BeulecTBO Ouochepbl, BBINOJHAS TeOXHUMHYe-
ckue (YHKIHKA (rasoByi, KOHIEHTPAIMOHHYIO, OKHCJIHUTEJIbHO-BOCCTAHO-
BHUTEJBHYIO), CO3J8eT M IOJJep:KUBAET KOMIIOHEHTHI GHOCHEepsl.

» 1. CpaBaure 6uoctepy ¢ apyrumm obosouxammu 3emau. B uem sakiio-
yaerca ee cBoeobpasue?

» 2. [IpuBeguTre mpuMepnl BAUAHUA Guocdeps! Ha Apyrue o6oaouky 3eM-
au. Bausior gy maMeHeHMs, IPOMCXOAsIIue B aTMocthepe, JHTO-
cthepe u ruapochepe, Ha Guocthepy? OTBer obocHyiiTe.

§ 76. Kpyzoeopom xumuuweckux 3nemeHmoé

B Guocdepe, KaKk M B KaMA0N IKOCHCTEME, MOCTOSHHO OCYILECTBJIA-
eTcA KpPYroBOpOT yrjepojia, a3oTa, BOAOpPOja, Kucjiaopoga, docdopa, ce-
PHl B APYIUX XMMHYECKHX 3JIEMEeHTOB.

Kpyrosopor yraepoma. YrieKHCHBIII Iad IIOrJIOI[AETCA PACTEHHUAMM-
INpOAYLEHTAMM W B Imporecce (QorocuHTe3a Ipeobpasyercsa B YIVIEBOIHI,
OenKH, JUOWABI W APYyrde OPraHUYecKHe COeJIUHEHHA. OJTU Bel[ecTBa C
MUNER HCIOJIB3YIOT KUBOTHbIE-KOHCYMeHThI. OJHOBpEeMEHHO C OTHM B
MpUpOJe TPOUCXOAUT o0paTHBIM mpouecc. Bece KHUBble OPraHM3Mbl bI-
maT, BBIAENASA YIVIEKHUCJBINA rasd, KOTOpLIN mocrymnaer B armochepy. Mepr-
Bble PACTUTEJBHBIE U KHBOTHBIE OCTATKH M SKCKDEMEHTHI XMBOTHBIX paa-
jgaraporcs (MHUHEpPaJIN3yITCs) MHUKDPOOpPraHuaMaMu-peayieHtamu. Koxeu-
HBIA NPOAYKT MHHEPAJM3AalMM — YIVIEKUCJABI rasd — BbIJIRISETCH U3
IIOYBBI MJH BOAOEMOB B armochepy. YacTh yriepoja HaKAIJWBAETCHA B
II0YBe B BHE OpPraHuvYeckux coeguHenuit (puc. 107).
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B Mopckoif Boje YIiIepoi COAEPXKHUTCH B BUJAE YroJAbLHOH KHUCIOTHI M
ee pacTBOPUMBIX coJiel, HO HakKamIuBaeTca oH B (opme KapboHATA Kalb-
nua CaCO; (men, M3BecTHAKH, Kopaynisl). Yacrs yriepoza B BuIe Kap-
60HATOB HANOJITO HMCKJIIOYAETCA M3 KPYyroBopoTa, ofpasys ocajkH Ha [IHE
BogoemoB. OfHAKO ¢ TeuyeHMEM BpPEMEHHM B INpoleccax ropoobpasoBaHus
OCaZlouHble MACCHl MOJHMMAIOTCA HA IOBEPXHOCTH B BHAE TOPHBIX ITOPOJ.
B pesysnbpraTe XMMHYECKMX NpeoOpA30BAHMI 3THX IIOPOJ YriIepoAa Kapbo-
HATOB BHOBb BOBJEKAaeTCA B KPYroBOPOT. YrJjepoA mocrymnaer B armocde-
py TakK’Ke ¢ BBIXJONHBIMHM rasaMH aBTOMAIUMH, C JABIMOBBIMH BbIGpoOCa-
MH 3aBOJIOB M (abpuk.

B npomecce kpyrosopora yriepoga B Omocdepe obpasyiorcsas aHepre-
THYeCKHe pecypchl — He(dTh, KAMEHHLIN yroJib, roprouue rassl, Topd ©u
JpeBecHHa, KOTOpble IIMPOKO HCHOJBL3YIOTCA UeToBeKOoM. Bce aTtm Bele-
CTBA NPOU3BeeHb! (DOTOCHHTE3UPYIOIIMMH DPACTEHHUAMH 3a PA3HOE BPeMs.
BospacT secoB — OECATKH M COTHHM JIeT; TOPMAHMKOB — THICAYH JeT;
yras, HedTH, ra3oB — COTHM MMWJIJIHOHOB Jer. Cieayer y4uTHIBATB, 4TO
JpeBeciHa M TOpd — BOCHOJIHHUMEIE DECYPChI, T. €. BOCIHPOM3BOAAIIMECH
32 OTHOCHTEJIbHO KOPOTKME IPOMEKYTKH BpeMeHH, a He(Tb, TOpIOYHii
ras M yroik — pecypchl HeBocnoJHMMbIe. OrpaHM4YeHHOCTH ¥ HEBOCIIOJI-
HUMOCTh OPraHUYECKOT0 TOIJIMBA CTABAT IIepeJ] YeJOBEKOM CJOMKHYIO 3a-
Jady OBNaJeHHA HOBBIMM HMCTOYHHKAMM JHEPrMH — TeIIOBOM aHeprumem
3eMHBEIX HeJp, dHeprueil BeTpA M OKEAHWUYECKHUX IMPUIMBOB M, PA3yMeer-
cda, sHeprueit Conuua.

Kpyrosopor a3ora. Aszor — He3aMeHHMMBIH ajeMeHT. OH BXOAUT B CO-
crap 6eJTKOB M HYKJEMHOBBIX KHCI0T. KpyroBopor aszora TeCHO CBSA3aH ¢
Kpyrosoporom yriepoaa. YacTuuHO as3oT mocrymaer ua armocdepst Gia-
rogapsa obpasoBaHuio oxkcmpa asora (IV) m3 asora m Kucaopoaa mox aei-
CTBUEM 3JIEKTPHUYECKUX pas3psAZioB BO BpeMs rpo3. OfHAKO OCHOBHAA Macca
a30Ta IOCTyHaeT B BOAY M IOUYBY Ojarojgaps (PUKcALMM A30TAa BO3AYXA
cBOGOMHOMKUBYIIUMY OakTepUAMYU H DaKTEepUAMU-CUMOMOHTAMM DACTEHMIA.

B moyse m BoJe KUBYT (pHKcaTopel asora — nuaHobaktepuu. OHH
oforamaiT MOYBY a30TOM, KOrZa MX OTMepIIne KJIeTKN MUHEepPAIu3yIoT-
ca. Bnarogaps aToMy B TOYBY e:KerofHO MOCTYIAeT OKOJIO 25 Kr asora
Ha rextap. Camble addexTuBHbIe (HUKCATOPHI a430Ta — KJIYGEHBKOBBIE
OaxTepuM, JKUByIIMe B KOpHAX GoGoBeIx pacrenuit (puc. 108). Asor us
pa3Hoo0pas3HBIX MCTOYHMKOB IOCTYNAeT K KODHAM pACTeHHii, IOrjomaer-
cd MMM M TpaHCIOPTUpPyeTcA B crebam M JHCTBA, rAe B Ipouecce Guo-
CHHTE3a CTpOATCHA OeyKu.

Benku pacreHMil Cay)KaT OCHOBOM A30THOrO NUTAHUA >KHUBOTHBIX. Ilo-
cjie OTMHUpaHUA opraHmamMoB Oenkm mox geiicrBueM Oaxrtepuit u rpubos
pa3jaraloTcH C BHIAETEHHMEM aMMHaKa. AMMHAK YACTHYHO norpebasercs
pPacTeHWAMH, & HYACTUYHO MCIONb3yeTcA OakTepmaAMHU-penyueHTamMu. B pe-
3yJbTaTe IIPOIECCOB JKHU3HENeATEIbHOCTHM HEKOTOPHIX OaKTepuit amMMuax
npespaniaeTcd B HATpaTel. HUTpaThl, K&K ¥ aMMOHHHBIE HMOHBI, IOTPe6-
JIAIOTCA PACTEHUAMH M MHUKPOOPraHM3MaMu. YacTh HHTPATOB IO AelicT-
BueM ocoboit rpynnsl GaKkTepHil BOCCTAHABAMBAETCH 0 JJIeMEHTAPHOTO
asoTa, BeLAendwpomierocd B arMmochepy. Tak 3aMbIKaeTcs KPYroBOpPOT a30-
TAa B IIpHpOJE.
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» 1. KakoBa poJb NPOAYVIEHTOB, KOHCYMEHTOB M DeJyIeHTOB B Kpyro-
BopoTe yriaepoaa?

® 2. ITouemy mepes dYejgOoBe4YeCcTBOM cToMT npobiiema oOBIajeHWA HOBBI-
MH MCTOYHHKAMM JHEPrHH?

® 3. Kak cBfA3aHbl OPraHM3MBl CO Cpefoil B mnpoleccax KpyroBopoTa
asora?

» 4. Yro npousoiifer, ecJUM B KPYroBOPOTaAX yriepoja M asoTa peay-

HeHThl MepecTaHyT (PYHKIMOHUDPOBATH?

§ 77. Buozeoxumudecxue npoyeccv. 6 Guocgepe

Poas KMBBIX ODPraHM3MOB B CO3JaHMHM ocago4yHbIX mopoa. IlepseiM
arTanoM 00pa3oBaHMA OCAJOYHBIX IOPOJ fABJAETCH BhIBETPHUBAHHE TI'OPHBIX
TOPOA, KOTOpOe Bcerja CONpOBOMJaeTcA IpoliecCAMHM HMX PpaCTBOPEHUS.
IIpocaunBasick 1O TPEIMHAM CKAaJ, BOJA PACTBOPSAET IMOPOJALI M YHOCHUT
¢ cofoii pacTBOpeHHBIe 3J1eMeHThl. PacTBopsaoinad Crnoco0HOCTE NPHPOJ-
HOIf BOJBI 3ABHCHT OT €€ ra3oBOro M coJieBoro cocraBoB. CojepixaHue ra-
30B M coJiefl B NPHUPOAHBIX BOAAX SABJIAETCA Pe3yJbTATOM B3amMojeicT-
BHUSI C JKHMBBIM BelllecTBOM M moysaMu. TaxuM o6pa3oM NPOUCXOAUT pac-
TBOPEHHE TOPHBIX TOPOJ, KOTOPOEe KOCBEHHO OIpejeNseTcs AeATe/IbHOCThIO
JKUBBIX OpPraHH3MOB.

#KuBble opraHM3Mbl OKAa3bIBAIOT HA IOPOAY H IpPAMOE paspyluamwiiee
neiicrsne, Hampumep, KOpDHM pACTeHMil, NPDOHUKaA B TPelUIMHbLI, pPasjBh-
raloT KYCKH IOPOALI, YTO CHOCOOCTBYET NMPOHMKHOBEHHMIO BOJBI M yCHJIe-
HUI0 [POLECCOB PACTBOPEHHA T'OPHBIX MOpoA. JIMMIaHMKH, MOCeIA0NIN-
ecd HA CKAaJax, BBIJEJAIT OPraHMYecKHe KHCJIOTH H pPa3pyllalmT MHHe-
pansl xuMudecku. ['OpHBIe MOPOJAEI HAYMHAIOT KPOIIMUTBECA M MEeXAHMUYECKH
paspymarscsi, Takum ob6pazom ofpasyercs ocajjouHas ropHas MOpoja.

Ilo cBoeMy NpPOMCXOMKAEHHIO BCE OCAJOYHBIE IOPOABI AeJATCA Ha 006-
JIOMOYHEBIE, XUMHYECKHe ¥ OpraHuvuecKue. Ilocnenane co3faHbl KUBBIMU
opranuamamMu. V3 HaKoONJIeHUI HM3BECTKOBBIX CKeJIeTOB OPraHM3MOB B BO-
noemax obpasyiorcs masecTHAKM. Esxerommo 10° v kansuus ornaraercs B
BUJle HM3BECTHAKA HA JIHE BOJAOEMOB ILJIaHETHI. OTY TPOMajHYI0 paboTy
NIPOM3BOJAAT OPraHu3Mbl, ODUTAIOIME HA BcexX TIyOMHAX M MO BCeH IJo-
maau Mopeil M okeaHoB. IIpM JKH3HM OHH HAKAIJIMBAIOT KaJbLUi B CKe-
Jerax, INAHIUPAX, PAKOBHHAX, KOTOpPBIe Iocje rudenn OpraHu3MOB ONY-
ckalorca Ha AHO. OCHOBHBIE KOHLEHTPATOPH! (HAKOMHUTENIH) KPEMHHA —
ONHOKJIETOYHBIE JHATOMOBLIE BOJOPOCIH M IpocTeifiline — pajgvOJApPUU.
OTioKeHHUs MAHIMUPed STUX OPraHU3MOB CO3Jal0T JUATOMOBBEIE M pajuo-
JAPHEBBbIE WJbI, NOKDLIBAIOIINE COTHMU ThICAY KBAJPATHBIX KHJIOMETDOB
MOPCKOro JHa.

TakuM o0paszoM, Ha reoJOTHYECKHe INponecchl (OPMHUPOBAHUA JHUTO-
cepsl HemocpeACTBEHHO BIMAET XXHMBOe BelecTBo Omocdepsl.

Poap KMBBIX OpPraHM3mMoB B co3gaHuum mouBbl. Ilousa — arTo ocoboe
NIPUPOJHOe Tejo, ofpasyollee BePXHKIOK PBIXJYI0 000JOYKY 3eMHOH KO-
pel U obiajaiomee cBoicTBOM miozopoausi. Ilousa obpasyerca u3 mpo-
AYKTOB pAaspylleHus IOBEPXHOCTHBIX CJ0eB TOPHBIX IIOPOA IOJ BO3ZAei-
CTBHEM pACTeHH#, MHKDOOPraHM3MOB M KMBOTHEIX. PacTeHus, Imorjouias
u3 armocdepsbl YIJIEKHMCJABIA ras, a M3 IOYBBEl a30T, KaJduif M JApyrue
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6HMOJIOTMYECKH Ba)XKHbIE 3JIEMEHTHI, CTPOAT CJOMKHBIE OpraHudYecKHe Coeau-
HeHHMsA. PAacTeHUA HACTHYHO TMOENAIOTCH JKUBOTHBIMH, 84 B OCHOBHOII Mac-
ce OTMHpaiOT. B BHUJEe MepTBHIX KOpDHeH, HAJ3eMHBIX PACTHUTEJBHBIX OC-
TATKOB, TPYIOB M S3KCKDPEMEHTOB >KMBOTHBIX OpPraHWYeCKHEe COeJHNHeHU:d
MOCTYNAIOT B IOYBY. BeA Macca OTMEPIIMX OCTATKOB OPraHM3MOB, HAKO-
NUBIIAACA B Ppe3yJbTAaTe JKN3HEAeATeJbHOCTH pDACTEHHMH M IKHBOTHBIX,
CHAYKUT HCTOYHHKOM CYIIECTBOBEHMA MHMKPOOPTaHM3MOB, HACeJIAIINX
IIQYBY.

Ilox meiicTBMEM MMKPOOPTaHU3MOB, OCYIIECTBIAIOIIMX OKUCIHUTEIbHYIO
(bYHKIMI0, OpraHNYecKHe BeIIecTBa MHHEpPaJM3yIOTCH, NPeBpallasch B yr-
JIEKUCABIA Tas, BOAY, aMMHAK, OPraHMYecKHe KHUCIOTHI M [pyrue Bele-
crBa. Opramueckue coeJuHeHudA, obpasyioliuecd Ha IIePBBIX CTaAMAX
MUHEpaIu3aluy, SBIAIOTCA DHEPreTMYeCKMM MaTepHaloM A APYTHX
rpynmn MuHKpoopranusmoB. Tak ujger MHOTOCTYIeHUYaTad peaxkius MUHe-
pasusanuu. CaMu MHUKPOOPraHM3MBbI C TeUeHHEeM BDEMEHH OTMHDAloT, HX
Tena Takye JuO0 MOMHOCTBI) MHHEPAJIHM3YIOTCs, JUDOo pacmazaloTcs Ha
coeJUHEHNs, cojep:kamue aszor. Us aTux coegMHEHMII M JAPYTHX IIpoMe-
JKYTOUHBIX TIPOAYKTOB obOpasyercd ocofoe opraHMvYecKoe BeIecTBO MOoY-
Bbl — rymyc (meperuoit). Yem Gorade mouyBa rymMycoM, TeM OHa IJIOLO-
ponree. Ho m rymyc co BpeMeHeM paspyliaeTcs Noj AefcTBHeM MHKPO-
opraauamoB, Takum o6pasoM, JKHBbIe OPTaHUBMBI BXOJAT B COCTaB IOYBbHI
¥ YOPAaBAAIT NPOIECCAMH, NPOUCXOAAIMMU B Heil.

p 1. B uem sakawuaerca OHOJOrHYecKas PpOJbL #KUBBIX OPraHH3MOB B
CO3JJAHUH IOYBEI?

® 2. Kak nposiBifercs KOHNEHTpalMoHHaA (YHKIHA JKHBOIO BellecTBa
B 0OpaszsoBaHMM OCAMOYHBEIX TOPOA?

» 3. Kaxkoe BimanMe HA CO3JaHHEe COBPeMeHHOH artmocdepsl oKas3anu
JKUBBIE OPraHU3MbI?

I'nasa XVII. BIUAHUE NEATEJBHOCTH
YEJOBEKA HA BHOC®EPY

Yenosek — ajemeHT Omocdepbl. Bee :KU3HeHHBIE pecypchbl — BO3JYX,
OHUIIY, BOAY H 3HAYMTEJBHYIO YacTh OHEPreTHYeCKHMX M CTPOUTEJIbHBIX
pecypcoB — OH mnojyuyaer u3 Guocepni. B Oumocdepy ke yenosexk cOpa-
ChIBAT OTXO/BI — OBITOBHIE M IpOMBbILLIeHHBIE. Jloiroe BpeMsA TakKol
THII YeJIOBeYeCKOi JeATeJbHOCTH He Hapylaa paBHoBecus Guocdepni. Oa-
HAKO B IOCJIEAHWE JBa CTOJIETHHA, PACIIUDPASA IPOMBIIJIEHHYIO JefATellb-
HOCTbH, HYEJOBEYECTBO AKTHBHO BTODPIJIOCH B KHUBOH MHD SeMJH.

YesioBeKk Bo3aeiicTByeT Ha Ouochepy JIOKAIbHO — B COTHAX MWJIIH-
OHOB MecCT BBIOpDACHIBAIOTCH 3arpA3HAIONIME BellleCTBA B PEKH M BO3JVX,
CHOCHTCH TUIOJAOPOJHBIN CJIOH IIOYBBI, BHIpYOAlOTCA Jieca, paspymiaiTcs
MecToOOUTAHMA pacTeHHH W KMBOTHBIX. OnHako Ouocepa — eauHasd CH-
cTeMa, OXBaueHHAs KPYrOBOPOTaMM BeIeCTB, M MHJJIHOHBI JOKAJIbHBIX
BO3JIEiCTBMI, CAMBAfACh M YCHJIMBAA APYr APYra, BBI3BIBAIOT IJI00aIbHBIE
H3MeHeHNs BO BCeX KOMIOHeHTax Omocdepsi. Pekn TekyT B MOpA M OKe-
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aHbl M BHOCAT Ty/Ja 3arpA3HeHHdA, COPOLIEHHBIE ITPOMBIIIJIEHHOCTHIO M
CeJIbCKMM XO3AHCTBOM HA BCeM IIyTH BOAOTOKOB. BripybGkKa Jecos u ae-
rpaflalius MOYB BeAYT K KIMMATHYECKHMM H3MEHEHHMAM, yTpaTe IOYBEH-
HOTO ILIOJOPOAMS M paspylIeHHI0 NPHPOAHBIX 3KOCHCTeM Ha Bceil mua-
HeTe. 3arpA3HeHMUs, BHLIODOIIEHHEIE B BO3AYX B OAHOH TOYKE, HeMeIJIeH-
HO pAacHpoCTPaHAKTCA HA THICAYH KHJIOMETDOB,

Hackonbko GeicTpO coBepmiaiooTcs arMocdepHBIe NepeHOChl, YeaoBeye-
CTBO y3HAJO HA NpuMepe 4epHOOBLILCKOM KaTacTpodsl. Bo Bpema Bapsl-
Ba peaKTopa 4acTh S/epPHOro TomnauBa Oblia BhIOpOLIeHA Hapy:Ky. B3phiB
0CcBOOOAMJI paZMOAKTHBHBIE I'a3bl U TBEpAbIE YACTHIIHI, TIOAHAB HX HA BHI-
cory 6 xm. OGpasoBanock paAMOaKTHBHOE O0GJaKO, KOTOpPOE B HepPBHIA
ZIeHB IIOCJIe B3PbIBA PACIPOCTPAHMJIOCH HajA TeppuTopueil Yxkpamubl u Be-
JIOPpyCCHHM, & 3aTeM pasfesuJaock Ha JBa obinaka. OZHO M3 HHX HAYAJO
ABHUraTbCA Ha cepepo-zanaj, pocturyo Ilonemu u IllBenmwm (BTOpOit —
YeTBePTEI [HM), 3aTeM IIOBEPHYJO0 Ha IOro-BOCTOK, mepecekso Espomy
(nmATbI# — mecroit AuuM) u mocturno I'pemuu, Typuuum, Jusama, Cupum
(ceabmoit — mecarsrit naum). Illpyroe obiako mepecexkso EBpomy K BoCTO-
Ky, HANpPaBiIAack K A3uM, npomsio Hajg Cubupeio (IATHIA — mecroit aHM),
Hnonueit (nBeHaAUATHIA JeHBb), ceBepHOH 4YacTbio THXOro OKeaHa, JHOCTHUT-
HYB Ha BOCEMHaALATHIN neHb mociae aBapuu CeBepHO AMepHKH.

STOT NpUMep IOKAa3biBaeT, KAk OBICTPO MOLIHOE JOKAJIBHOE BO3aeif-
CTBME NPHUBOAUT K riaobansHoMy adderry. M To4HO Tak ke orpoMHoe
KOJIMYECTBO MEJIKMX JIOKAJBbHBIX BO3AEHCTBHH NPHBOAUT K TIJI06aIbHOI
Aerpajanuy OKPYIKalolied Cpejsl: MCTOINEHHUIO MPHUPOAHBLIX PECYpPCOB, T'H-
Gesm pAga BUAOB PAaCTeHMN M JKUBOTHBIX, 3ArPASHEHMIO M OTPABJICHUIO
cpe/lbl NMPOMBIIIJIEHHBIMA ¥ OBITOBBIMH OTXOJaMH, AAOXUMUKATAMM, pas-
PYIIEHHIO ecCTeCTBEHHBIX 3KocucTeM (o3ep, jgecoB). Bce HebmaronpusTHbie
H3MeHeHHsI B Omocepe BO3NeHCTBYIOT KAK HA JKUBOTHBIM M pACTHUTENB-
HBIE MHp, TAK M HA 4YeJOBEeKa.

3arpsA3HMTENIN TONAAAIOT B IOYBY H BOAOEMBI, HAKAIIMBAIOTCH B TKa-
HAX DPACTEHUH M JKUBOTHBIX, @ 4Yepe3d HUX — B OPraHM3Me 4YeJIOBeKa.
Pasnuunble XMMHYECKHe BeIleCTBA YACTO YCHJIMBAIOT MYTAIMOHHBIN IIPO-
necc y denoBexka. IToHATHO, YTO HTO MOXKET NPHUBOAUTH K BO3HHKHOBE-
HUI0 DA3JIMYHEIX BPOMKJAEHHBIX M HACJEJACTBEHHBIX AHOMAJIHMN. DKOJOTH-
4Yeckue npobieMbl Ha HAIMOHAJIBHOM M IVIO0AJLHOM YDOBHE TECHO CBS-
88HBEI C 3KOHOMHYECKHMMH M COIMAJBHBIMH HpobjeMaMu, ABJIAACH YACTO
HX CJEeACTBHEM WM TPHYHHOMN.

§ 78. I'nobanvnvie sxonozuvweckue npobremui

Kanmaruueckue msmenenns. [lorensenne Ha 3emie CBASLIBAKOT C 0-
baBounbiM mnapHukoBeIM abdexTom. C 1860 r. cpepuss Temmeparypa Ha
deMHOM mape mnoseicunack Ha 0,5—0,7°C. Hexoropsie rasei, mono6HO
CTeKJy, MOIVIOIIAI0T MH(pPaKpacHOe M3Ny4YeHHe, HCIYCKAeMOe 3eMHOI I10-
BEDXHOCTBIO, M TE€M CaMBIM CIIOCOOCTBYIOT COXDAHEHHWIO Telja B aTmocde-
pe. 9ror abdeKT U HA3LIBAIOT NAPHUKOBbIM, & TAa3bl, MOJIEKYJIBI KOTO-
PBIX CIIOCOOGCTBYIOT HAKOIIEHMIO TeILIa, — MAPHUKOBBIMM rasaMu. K HuM
OTHOCAT JAMOKCHJ yrjiepoza, meraH, oxkcua asota (I) m dpeonsi, KoTopsle
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B XX B. Hauajau IIMPOKO NPHUMEHATH [Jf PACHBIIEHUS JAKOB, KPACHTE-
Jell M B KauyecTBe XJIAJATEHTOB B XOJOJMUJbHUKAX M KOHIUIHOHEpPAax.

Jlo pasBuTHA NPOMBIIIJIEHHOCTH IPUPOAHLIE MAPHUKOBHIE rasbl obec-
neyuBajgd Harpes semHoi nopepxHoctH no +15°C. C komma XVIII s.
conepxkaane CO, m CH,; B armocepe Hauamo yBeJIHYHBATHCH. Talc c
1960 nmo 1990 r. xonuenrpanus CO, Bospocna ¢ 315 mo 350 ppm’!, xom-
nenarpanua CH, ¢ mauana XIX B. mouru yjaBounacs. lobaBouHoe mocryr-
aeane CO, cBfA3aHO B OCHOBHOM CO C)KHUTaHHEM TOILIMBA, & TaKMKe CO
CBefleHMEM JIeCOB M MHHepaJusanuell ryMyca IaxXxOoTHBIX Noys. Boapacra-
HHe KOHIEHTPAIuH MeTaHa B aTMocdepe 00BACHAKT yBEeJIHUYEHHEM IIOrO-
a0 ckora (CH, — oaumH u3 npoaykToB Merabosu3Ma JKBAYHBIX JKH-
BOTHEIX), MepeyBIa*KHeHUEeM 3eMesb IpH KYJIbTHBALMM DPUCA M BO3pac-
TaHUeM HOOBIYM YyIVIA, B 3ajJerKax KOTOPOro 3TOT ra3 HAKaIlJIMBAeTCH.

Apnserca au go6aBOYHBIN NAPHUKOBBLIA a((eKT NPUYMHON IIOBBILIE-
HUA TeMIeparypsl 3eMian? BoJbIIMHCTBO KJIMMATOJIOIOB OTBEYAIOT HA HTOT
BONIpOC yTBepauTenbHO. ['10banbHBIH HarpeB armMochepsl, 10 MHEHHKID yde-
HbiX, Ha 50% csasan ¢ CO,, na 18% — c¢ CH,, Ba 14% — c dpeo-
HamMu ¥ Ha 18% — c¢ apyrumm rasamm, Braodas N,O.

ITo nmpornosam, eciau kouHmenrpaunua CO, B arTmMocdepe HOCTHUrHET
600 ppm, remneparypa Omoctepst moswicuTcs Ha 1°C k 2025 r. u mHa
3°C k wouny XXI croaerus.

YueHble CerofiHA He MOTYT CKa3aThb TOYHO, C KAKOH CKOPOCTBIO M Kak
M3MEHHUTCA KJIMMAT, HO OIpeJelleHHLIE IPEACKA3aHHUA KJIMMATHYECKHX
caBuros umerorcda. Hambonbpimume naMeHeHmsi HabaO[a0TCsa B IOroje: yBe-
JHMYeHHe YHUCIa 9KCTPEMAJBHO JKAPDKMX MHEH, AJUTeJbHBIE 3aCyXH, CMe-
HAIIECA NPOJUBHBIMH JIOMAAMH, CTPAIIHEIE yparaHksl, MITOPMBI U CMep-
Y4, DOPUYYAJIHBEIE, HeNpeJcKasyemble cMeHbl morojabl. [lorensienue mo-
JKeT MBMEHMTh IPUBLIYHYI0, YACTUYHO IPOTHO3UPYEMYIO CXeMY 3apOKAeHH A
Taii)yHOB, NPHMBECTH K YMEHBIIEHHIO KOJWYECTBA OCAJKOB B OCHOBHBIX
sepHOBBIX paitonax — B CIIIA, Kurae, Kazaxcrane, K peskoMy yMeHb-
IMIeHHI0 yposkasa puca B Asum (B arom peruoxHe 60% mnacenenms morped-
JAIOT PHC KaK OCHOBHOM WpPOJAYKT), BBI3BATH YCHJEHHE ONYCTHIHMBAHHUA
B Adpuxke u Ha Cpegmem Boctoke, crars npuuuHOi rubenu Tpomuue-
ckux JecoB B Adpuke m HOxuoi Asum.

YacTuuHOe TafgHHE JBJOB M NOABeM ypoBHS MuUDOBOro oOxkeaHa, Bbl-
3BaHHBIE MOTEIIEHHeM, CTPALIHBLI TeM, 4TO BGOJBIIMHCTBO JIOJEH »KHUBET
Ha nobepexbax. Ilogrem mopa Ha 1 M npuBeger K sartomneHuio 25%
KyJabTuBUpyeMon nenbThl Huna B Ermnre, a B Bamrmagemr mox Bozoit
MoxkeT okasatbesa or 12 po 28% reppuropum crpassl. Ilog yrposoi nHa-
XoxATcA orpoMHble npudpeskHbie ropoaa CIIA, HMuauun, Kuras.

Takum obpasoM, N3MeHeHHEe KJHMaTa, 00yCIOBJIEHHOE H3MeHEeHHeM ra-
30BOro pexuma armochepbl, Heu3GeKHO BBIBOBET CABUIH JKOJOTHYECKO-
ro M COIMAJNBHOIO XapakTepa B Omocdepe W MHpPOBOM coobIiecTse.

Hapymenue o3oHOBOro ciosa. O30H COAEP!KHUTCA BO BCEX CJOAX aTMO-
ceprsl. MakcUMaABHBIX BeJMYMH €ro KOHLEHTPAUMA JOCTHraeT HA BhI-
core 20—25 kM Haj nosepxHocThbI0 3emun. Cinoit armocheprl ¢ Hanb0Ib-

! ppM — oJHA MUIIMOHHAA 4ACTh, KAK % — OJHA COTAA YACTb.
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IIMM KOJIMYeCTBOM 3TOrO BeIlecTBa HA3LIBAETCA 030H08bLM. POJb 030HO-
BOro cjiog AnA O6moctepsl MCKIIYNTENBHAA: OH IOrJION[aeT, He MPOImyc-
Kasg K IOBePXHOCTH 3eMJH, yJbTPaduOo/IeTOBOE HU3Iy4YeHHe, CMEepTOHOC-
HOe JAJA KUBBIX OPTaHHU3MOB.

Yxe pax ser orMeuaerca ocnabieHHMe O30HOBOTO CJOSl, UTO, BEPOAT-
HO, CBfA3aHO C IONAJAaHNWEM B BepXHUEe CJOHM aTMmochepbl OKCHAA a30-
ra (II) u dpeonos.

B 80-e rr. mosBuMyicA HOBHIf TpPeBOMKHBIN (eHOMEeH — oOpasoBaHHe
030HOBBIX ABIP (B 1982 r. rakas aeipa Oblia oOGHapyskeHa Hajg AHTapK-
Tuaoit, a B 1987 r. — Hajy CeBepHBIM MOJIOCOM). YUEHEIE OMNACAIOTCH,
YTO O30HOBBIE ABIPHI MOTYT B Onuikaiiliee BpemMs BO3HMKHYTHL Haj CraH-
nunasueit, Poccueit, Kananoit. Bospacranue 103bl yabTpadmroIeToOBOTO H3-
Jy4eHHUs BEIZBIBAET YBeJMYeHMe uucaa 3ab0JeBIIMX PAKOM KOMKH, KarTa-
PaKTOi, NPUBOAMT K YMEHBIIEHUIO MPOAYVKIMH MODS, MOBPEMKICHHUIO Jie-
coB. Bo3dnuKaa HeOOXOAMMOCTE IPUHATHSA MEp MO 3allUTe 030HOBOTO CJIOA.
B 1987 r. 50 crpan moammcanm B MoHpease corJalieHue, IpeiycMar-
pHUBapIlee CHUMKeHHe npoussBoacTBa ¢peonos Ha 50%.

3arpasHenne armocgepsl. 3arpA3HAIONINE BeIeCTBA MOCTYIIAIOT W3-
HavyaJbHO B aTMoctepy, Bogoembl u mouBkl. M3 armocdepsl 0OHHM MOTYT

IOnacTs B BOAY M TNOYBbI, M3 BOALI — B TOYBHI, M3 [OYB — B BOAY.
JIBe Tperm Macchel 3arpAsHuUTelNei nocrymamoT B atrMochepy. OcHOBHBIE
3arpA3SHUTENN BO3AYXAa — OKCH/[BI Cepbl, a30Ta, TBepjble YACTHIBl H

okcua yraepoxpa (I). B 1996 r. B reuenme roma B armochepy O6nlao
BeiOpomeno oxono 100 maH T okcumoB cepsl, T0 MJH T OKCHAOB a30Ta,
okoymo 180 muar T okcmaa yraepozga (I) m 60 MuH T TBepABIX YAaCTHIIL.
OcHoBHAsA wacTh BRIOPOCOB NPHXOAMTCA HA Pa3BUTHIE CTPaHbLI. 3a Nepu-
oa 1970—1990 rr. ormevaercs ciaabas TEHAGHIMA K CHUKEHHIO BhIGPO-
coB SO,, SO; u CO. I'taBHBIe MCTOYHHMKH BBIOPOCOB B aTrMochepy — aTO
noTpebUTeIH JHEPrUM, CIKMIAIOIHe HCKOIaeMoe TOIJIMBO: NPOMBIILIeH-
HOCTh, KOMMYHAJBHOE XO03AHCTBO M TPAHCIOPT.

Ocobyio TpeBOry BBISBIBAET 3arPA3HEHHME BO3JYXA CEPHHUCTHIM Tas30M,
MOpOoXKAariiee KUCJIOTHbIe A0KAU. IlocimecTBusi KMCAOTHBIX AOMKAeH IiaA
ouocdepsl MCKIIOYUTENBHO TsyKesable. OHH NpeBpamialoT 03epa, PeKH M
npyabl B O6e3a:KU3HEHHBIE BOJOEMbI, YHHYTOKAA COODIIECTBA KHUBOTHBIX M
pacrennii. B CIIIA oxomo 200 osep jummmiauchk puibel, B IIBenuu npu-
6musurensHo 20% osep ye MepTBBI WIM ymupaior. KucioTHBIe 103K-
AU — OJHA M3 IJIaBHBIX NPUUYMH rUbesHn JilecoB. YMeHbIIEHWe 3arpsasHe-
HUs aTrmochepel B MecTe BbLIODOCOB NPOMCXOAMUT 3a CUET IepeHoca 3a-
PA3HEHNH 1O BCeMY 3eMHOMY IIAPY, 4TO YrpoKaeT 3J0pPOBbLI0 JIOAeH H
NPUPOJAHLIM pecypcaM BceX HaIlMi.

3arpasHeHHe BOXHBIX cHcreM. 3a nociaeanue 50 Jer okasanMch pas-
PYLUIEHHBIMH BOJOEMBI M BOJOHOCHBIE CHCTEMbI MHOTHX cTpaH MmMupa. Or-
Meuaercs MCTOIIeHHe T0J3eMHBIX BoA. BeckoHTpOAbHOE noTpedjieHue BO-
Abl AJS TOJWBA U TPOMBINUIEHHBIX IIPEANPUATHI, VHUUTOKEHHUE BOJO-
OXPAHHBIX JIECHBIX MACCHBOB M OCYLICHHMEe BePXOBBIX 00JOT IPHUBEJH K
MaccoBoil rubenm maneix pek. Cokpaimiaercsi 00beM CTOKa KPYIHBIX DeK.

YepeamepHoe pacliMpeHHe MOJMBHBIX IUJIONIA/ell 0Kasajgoch OJHOI H3
NPHYUH Tubenun ApanbCKoro Mops. 3a IMocjaefHHe TOJbl BBICOXJHM COTHH
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€CTeCTBEHHBIX BogoeMOB M oazep I[Ipuapanba. Apuausauusa (onycreiHUBA-
HHE) M OCTPEIH HEeZOCTATOK BOABI OOYCIOBMIM Jerpajalldio IIPHPOIHBIX
AKOCHCTEM paioHA.

3arpssHeHMEe BOAOEMOB OTXOZaMHM IMPOMBILIJIEHHOCTHA IIpeBpallaer Mux
B CTOYHBIe KaHaBhl. OOuTaream pexk M Jake Mopeil morudarmT I10jJ CJI0-
eM He(TeNnpoAYKTOB, KOTOpPBIE MPEINATCTBYIOT MOTJIOMIEHHI0 KHCJI0pOAa M3
BO3AyXa. 3arpA3HEHHLIMH OKA3AJHCh W OKeaHbl.

Bribpocel HedTH MOryT pesko 3aMeJIMTh rasoBblil o6MeH aTmocdepsl
¢ ruppocdepoil, HAPYIIHTL CJI0MKUBIINECA DPABHOBECHBIE IIPOIECCHI, YOUTH
NJAHKTOHHBIE OPraHM3MBI OKeaHa, & BMecTe ¢ HHMH — JXXHU3Hb OKeaH-
CKMX riybmnH.

CmMmepiB yaobpeHuii, c¢OpOChI OTXO[JOB JKMBOTHOBOACTBA M KaHAJIU3AIM-
OHHBIX BOJl NPHUBOAAT K 3arpsa3HEHUI0 BOJ0EMOB H30BLITOUHBIMHM KOHIIEH-
TpanmuaMu aszora u Gochopa. Bricokoe cozep:aHHe ITHUX IJIEMEHTOB CTH-
MyJupyer GpIcTpBIH pocT Bojopocheil. Haumnaercs <«iBeTeHHe» BOJAOEMOB.
ITocsie orMupanus OGOJBIION MACCHI BOAOPOCJHEl OHM OBICTPO pPAa3IaraiT-
cA., 3amacekl KHCJIOpojAa B BoAe ucTomawTcda. O6uTaTenu BOJOEMOB HAYHU-
HAIOT 3ajabIXatbea Oe3 Kucaopoja, B peayiabraTe 4ero peiba rudHer.

Orxono 7T0% sarpsasHeHHMS MOPCKOH cpeibl CBA3AHO C HA3eMHBLIMHM HC-
TOYHHKAMY, BKJIOYaa OoJbIIMe W MaJiblie Iopoja, IIPOMBILIJIEHHOCTh, CTPO-
WUTEJBCTBO, CEJILCKOE XO3AHCTBO, JIECHOE XO3ANMCTBO M TYPH3M. 3arpAsHsA-
UMMM BEIIeCTBAMH, KOTOPbIE CO3JAl0T IJIABHYVIO YIpO3y IS MOPCKOM
cpeabl OOMTAHWA, ABAAKTCH CTOYHBIE BOJBI, XMMHYECKHE BelllecTBa, My-
COp M IJIACTMACCHI, TAKEJbIe MEeTAJJIbI, PAJMOAKTHBHBIE OTXOABI U He()Th.
HexoTopele M3 3THX MATEPHAJIOB ANOBHUTHI, OHM MeJJIEHHO pasJiaraimTcH
B OKDY)KalOIlel cpejle M HAKAILIMBAKIOTCA B KHUBBIX CYIIECTBax. 3arp#as-
HEHHA BO3HHKAIOT TaKiKe B peayJbTaTe CyAoxoicTBa M cOpoca OTX0/0B
B mope. Oxoso 600 T HedTH exerogHo MOmaZaeT B OKeaHbl U MopA
B pe3yJbTaTe OOBIYHBIX MOPCKHMX IIePEBO30K, aABAPHI M HE3aKOHHOrO
cJIMBA.

ITpuGpeskHBlEe BOABI MCHBITHIBAIOT 0CO0YIO HArPY3KY B CBS3M C MHTEH-
cutrkanueit noObIYM pHIOBI ¥ MOJIJIOCKOB, YTO INPUBOAUT K Jerpajanuu
meJb(GOBEIX M MOPCKHX 3KOCHCTEM.

Yauuroxenue jecos. JlecaM NPUHAAJIEHKUT BaKHAHA POJIb B COXpaHe-
HUM MOYBEI W BOJELI, NOAJEPKAHUM PACTUTEJLHOTO M KUBOTHOIO MUpAa.
Kpome Toro, seca SABJIAIOTCA HCTOYHMKOM IIPOMBIUIJIEHHOW JpeBEeCHHEI,
TOILIMBA M APYTUX HOPOAYKTOB.

HeiHe Jleca mo BceMy MHPY OKAa3aJlHMCh IMOJA YIrPO30H BBIPOMKICHUA H
VHAUTOKEHUSA B PEe3yJIbTATEe BO3PACTAIOLINX HATIDPY30K CO CTOPOHBI 4eJso-
BeKa. 3a CUeT JIECOB PACIIMPHAIOTCH CeJIbCKOXO3AHCTBEHHBIE IOJA M MAacT-
OuIa, MpoAoJKaeTCA XUIIHUYECKHI Jecormosaj, Jieca CTpajalwT OT II0-
JKApOB M 3arpAsHeHus atmochepsl. Ocoboe GecrnokoOHCTBO BBI3LIBAET pPAas-
pPYIIEHHE TPONHMYECKUX JIeCOB, CPEAHErof0BOM MPOLEeHT rudesn KOTOPBIX
pocturaer 1% or ux maomazau. OueHku, noaydesHble [IpoaoBOJILCTBEH-
HO M cenbcKoxoaaiicTBeHHON opranmsanueir OOH (PAO) B 62 crpanax
(uro mpeacraBiaser 78% MHpPOBEIX IIOmIaZel, 3aHMUMAEMBIX TPONUYECKH-
MM JIecaMu), CBHAETEJbCTBYIOT O ToM, 4uro B mepmong 1980—1990 rr. Je-
ca CBOAMJHCHL cO cKopocTs 16,8 muau ra/roxg (puc. 109).
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B PaitoHbl rnbenv necos (MAH ra, roaosas BeNMYMHa)
MpoueHT rubenu necos (CpeaHeroaoBoit)

rmbens necos (MNH ra)
MpoueHT rubenu necoe

NaTtuHckas A3unsa Adpuka K lory
Amepuka un ot Caxapbl
Kapubckuia

pervoH

Puc. 109. Tubens necoB B passuBalonuxcs pernonax, 1980—1990 rr.

OcraBmueca 800 MaIH ra TPONMYECKHX JIeCOB BBIPpYDAIOTCHA M paspy-
IAIOTCHA ¢ TAKOH ckKopocThio, uro K 2030 r., mo pasimyHbIM OLEHKaM,
yueneer Bcero or 200 mo 370 muau ra. ITocneacTBusi cBejeHHMA TpomHUe-
CKHX JIECOB — 3TO BBEIMHDAHHWE BHAOB, Aerpajalus I0YB, CHUIKEHHE BO-
AOCTOKA HA BOZOpAas/ieflaXx M YBeJINYeHHe HAKOIJIEHHMHA OCAAKOB B BOJO-
eMax, cHu:xeHWe OydepHON posm JecHbIX 00JIOT, CHUXKEHHe 3aIlacoB yr-
Jepona B Ha3eMHoil OGumomacce, poct cojepxanua CO, B armocdepe,
YMeHbIIIeHHe KOJIAYEeCTBA ATMOC(EepHEIX OCANKOB.

Jleca rubuyr He TONBKO B Tponmkax. Hawanochr maccoBoe zaboseBa-
Hue u rubens JsecoB EBponsr m CeBepHoil AMepHMKH M3-3a 3arpAsSHEHUA
armocdepsl, Bog U nouB. BeneacTBHe MHTEHCHUBHBIX PYDOK HpaKTHYECKH
VHHUYTOXKEHEl XBOiHBIe seca lleHTpansHoii Poccumu, HEYKJIOHHO CBOJIATCS
Haubojiee HEeHHBIE M [JOCTYIHBLIE IJIs TeXHHKH MaccHUBbl JecoB B Cubupm
n Ha [JlansHem Boctoke.

VHHUYTOMEHHE CeBEepPHEIX JIeCOB, TAK K€ KaK M TPONHYEeCKHX, BEHI3BI-
BaeT M3MEHEeHHEe KJIHUMATHYECKHX YCJIOBHIl, BOJAHOIO pEKHUMAa, COCTOAHHUA
MOYB.

Cocrossune mous. IlouBa sABIAseTCA He TOJNLKO OCHOBHBIM CpEICTBOM
CeJbCKOX03AMCTBEHHOIO MPOM3BOJCTBA, HO M BaKHEHIIMM KOMIIOHEHTOM
PKOCHCTEM, PEryJHPYIOIIUM cocTaB armocdepsl M ruppocdepsl, U HauexK-
HBEIM 0apbepoM HA NYTAX MHUIpalUM 3arpAsHAIINX Beumjects. U ara Ton-
yaimas obosouka 3eMum — nenocdepa — INpPeTepHeBaeT 3HAYUTEILHYIO
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Ierpajanuio moj BO3JelcTBUeM uesoBeka. llerpaganus MCIONB3yeMBIX Ue-
JIOBEKOM IIOYB B IPOLEHTAX OT BceH HMX IUIOIIAAM XapaKTepusyeTcs clie-
ayiomumu nudpamu: KpaiHAA creneHb gerpagauun — 1%, cuasHas —
15%, ymepennaas — 46%, nerkas — 38%. Haubonee mupokxo pacmpo-
CTPAHEHHBIN MPOIECC PAs3pyLIeHUs [IOYBEHHOTO MOKPOBAa — BPO3HA.

Kpome aposum — norepu BepXHEro IJIOJOPOZHOrO CJIOSA MOYBEL B pe-
3yJAbTATE ero CHOCA TEeKYIIMMH BOJAAMM HJIW BeTpOM — Hebiaronpusar-
HOEe BO3JeiiCTBHEe HA IMOYBHI OKA3BIBAET MX IOJUB IIPHU ILJIOXOH CHCTEMe
apeHaka. Ilpu HempaBMJIBHOM peryJHpOBAHMM peKMMOB IIOJHBA H cOpo-
ca JpeHa)XHbIX BOJ IPYHTOBBIE BOJABI, YACTO HECYIIWe COJIHA, MOAHUMAIOT-
¢ K IIOBEPXHOCTHM NOYB M 34COJIAIOT ee BepXHHe TOPH30HTHI (XHMHUe-
ckasa jgerpajgauus). Yacts moup moasepraercs (GM3MUYECKOH Jerpajanuu —
OYeHb CHJIBHO VIJIOTHAETCH I10J[ BIAMAHUEM THAMEIBIX CeJbCKOXO3AWCTBEH-
HBIX MAIIUH,

I'napHEble IPUYHMHBI AerpaJalliy MOYB: IepeBLINAac Ha nacTdéuiax, ocKy-
JleHHe ¥ BHIpYOKa JIECOB, CEJBCKOXO3AMCTBEHHAA JEATe]bHOCTb.

Onycreiansanne, ONycTBIHHBAHME — 3TO IPOIECC Jerpajaiuu dKOCH-
CcTeM, BBLIBBAHHBLIN HM3MEeHEHHMEM KJIMMATA H XO03AHCTBEHHOH [AeATeNbHO-
cThi0 yenoBeka. ONYCTBIHMBAHHIO TIOJBEPIKEHBI IpeXKJe BCero 3acyllian-
Bele 3emad. [IpUYMHBI AHTPONOIEHHOrO ONYCTHIHMBAHWA: IepeBBINAC HA
nacTbuirax, WHTEHCHMBHOE WCIOIb30BAHME IAXOTHHIX 3eMeJb, pacliimpe-
HHUe HeNOJUBHOIO 3eMilefleins B apuiHble objacTH, HapylIeHHEe JEeCHBIX
MACCHMBOB, [JIUTEJILHOE HJIHM TEeXHOJOIMMYECKH HEeNpPaBUIbHOE HCKYCCTBEH-
HOe OpolLIeHWe, NPHUBOAALIEE K 3a4COJEHHIO IOYB.

Ot pmerpajanMyv NOYBBL yKe mnocrpagano 3,6 MIpA ra 3acymuIMBBIX
3eMesib, 4YTO COCTABJAET OKOJIO YeTBEPTH IUIOMIaAW 3eMHOH cymu. 3aco-
JIeHHe II0YB, CBA3AHHOE C HENPABHJILHBIM [APEHAXKOM, IOpa)KaeT Oorpom-
Hble NPOCTPAHCTBA IOJMBHBIX 3eMeJb. 3acOjJieHHe B 3acylNlIMBHIX objac-
TAX 00YCJ/IOBIEHO CHJIbLHBIM MCIADEHMEM, B pe3yJibTaTe KOTOPOTO pacTBO-
PeHHBIE COJIM MOJAHMMAKOTCHA K MOBEPXHOCTH MOUBHI U 3/leCh HAKAIJIABAIOTCH.
Konnentpanuu coneit Moryr OvITh TAKHMMH BBICOKMMH, YTO POCT pacre-
HU CTAHOBHTCA HEBO3MOXKHBIM. SIpKMII mpumep ymaaxka CeJbCKOIO XO-
aaiicrea B jJpeBHMe Bpemena — Bepxusaa Meconoramua. Tam 4000 mer
Hasaj] MpPUralMoHHble BOAbI, 3abupaemble ua Epdpara, BHauane obecre-
YHMBAJH XOPOIIHEe YPOXKaHW, HO IIOCTENeHHO IIPHBEJH K 3aCOJIEHHIO NOYBBI.

B mame Bpems npubamsurensHo 280 MuIH Ji0feit, HACENAOIIUX CeIb-
CKMe MeCTHOCTH, HAXOAATCS B TOH MJIM WHOH cTelleHM MNOJ BIMAHUEM
onycthiHMBaHusA. OnycThiHMBAHMEe M 3aCyXM ABJIAIOTCA NpUuuHamu Oex-
HOCTH M rosopa. B crpanax Adpumru k rory or Caxapel B 3acyxy B ce-
peanHe 80-x rr. or rosoxa morubio OKOJO 3 MJIH UeJIOBEK.

ITorepss GmopasnooOpasus. YdeHble CUMTAIOT, UTO Ha 3emie oburtaer
or 5 po 30 maH BumoB, xXora ommcaHo oxkoxo 1,7 muaH. COBOKYHNHOCTh
BCeX BHJOB cocraBiser OuopasHoobpasue 3emun. Or nonourel go 80%
(10 pasHBIM OIEHKAM) BHJOB ILJAHETHI KMBET B TPONHYECKHX Jlecax, Xo-
TA TOCJeNHWe 3aHMUMAT Bcero 7% teppuropum 3emau. Tak, B goxsje-
oM Jsecy Ilamambr Ha mromazu 50 ra ydeHble O00HAPYXXHIM OKOJIO
300 BuaOB JepeBbEB M KYCTAPHMKOB, B Manaiiauy Ha Taxoil ke mJoma-
am — 835 supoB xepeBbeB. Ilo HanmpaBiaenuio k CeBepHOMY IIOJIOCY
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6mopasHoobpasue cHuKaercsa. Hanpumep, B mrare Bamuurrom mHa 50 ra
pacrer okono 40 BHAOB jepeBneB, a B 3amaxHoit Cubupu — 5—6.

PaspyureHue TpPONHYECKHX JIECOB ViKe MpPHBEJO0 K rubeam OKOJO
6000 Bupor. Tponmmueckme jeca B OCHOBHOM NDPHHAAJIEkKAT OeJHBIM TIO-
cyzapcTBaM ¢ OBICTPBIM pPOCTOM HADPOAOHACEJE€HMA. OTH CTPAHBI BBIHYMK-
JIeHBl JKCIIOPTUPOBATH JAPEBECHHY, CXKUraTh Jeca, 4YTOOBI NOCTPOUTH J0-
pOTHM M TrOopoAa, BEIPACTUTE ypoxkai. K comxalleHHIO, NTOYBBl TPONMYECKHX
JecoB o4YeHb OefHBI, 3a 2—3 roja OHHM HCTOIIAIOTCA W BHOBL TpebyeTcs
BeIpyOKa Jiecos.

Buael rubHYT He TOJBKO B Tponukax. Besze, rje paspyumaioTcs 3Ko-
CHCTEMBl MJM CHJBHO COKpallaeTcA MX ILIOMIaAb, McuesanT Buasl. W ato
HEBOCIIOJIHUMAS ToTeps aas Oumoctepsl M Yes0BeYECTBA.

Jrogm Hayuuauch Mcnoab3oBatsk Bcero 0,1% BupoB. Mer ymorpebs-
€M B IHIy JUIIb OKoso 50 BHAOB pacTeHHi#i, B TO BpeMs KakK 70 ThIC.
pacTeHMil HMeT cheJoOHBIe UYacTH W ropasao Gorave NMHUTATENBHBIMH Be-
iecTBAMM, 4YeM yrnorpebasemMas ceiiyac pacTuTelbHas nuiga. PacreHus
He TOJILKO IMINA, HO M CTPOMTEJbHBIN Marepuas, MCTOUHMUK IHEPIHuH, CO-
CcTaBHAA YACThH JIEKAPCTB.

BuorexHomorusa TOMKE 3aBMCUT OT OMOpasHOoOOpasuf: CeNeKnus — OT
FeHOB AMKHUX PACTEHHI, IPOM3BOJCTBO AHTHOMOTHKOB — OT MHMKPOCKO-
NUYeCKUX rpudoB, NPOAVKIMA (DEePMEHTOB — OT ApPOIKed u Haxkrepuid.
BuoTexHOIOTH HaAEIOTCA CO3JAATh NPHPOAHBIE YVAOOPEHHUS H MEeCTHUIIHALI,
cOpTa KYJBTYPHBIX pacTeHHil, KOTOpPhIe YCTOHYMBEI K 3acyxe, 3aMOpO3-
KaM M pas3HbIM 00JIe3HAM.

Bor HeKoTOpble NPUMEpPhl COLMANBHO-IKOJOIMYECKUX BbIroj] GuosOru-
YEeCKOro pasHooOpasus:

@ CTOMMOCTE JI€KapCcTB, NPOM3BOAMMEIX B MHpe M3 AHKOPACTYIIMX pac-
TEHMII M eCTeCTBeHHBIX IIPOAYKTOB, cocraBiaseT okxoao 40 muapa mou-
aapos CIIIA B rox.

e B 1960 r. Toasko oauH pebeHOK M3 nATH OONBHBIX JeiikeMueill uMen
IaHC BBIKMTH. Temeph 4eTBEPO M3 IATH HMMEIOT TaKOoi maHc. 9To cTa-
JIO BOBMOMKHBIM Ojarogaps Je4eHHUIO JeKapPCTBEHHBIM IPEIIapaToM, CO-
JlepyRallM aKTHBHBbIE BelllecTBa, OOHapy:KeHHBIE B TPOIMYECKOM Jec-
HOM pacrenuu Catharantus, poamnHa Koroporo — Magarackap.

® B Asuu K cepeamuHe T70-X roJoB reHeTHUYeCKHUe YJIYYIIEHUSA IIPHUBEIH
K pOCTY IpOM3BOACTBA IIIEHHMIEI HAa 2 MJApPA ¥ puca Ha 1,5 miapx
posnapos CIIA B rox. 9ty pesyiabraTkl OBLIM JOCTUTHYTHI 34 CUYeT
BBIBEIECHMA U WCIOJb30BAHMA HMU3KOPOCJBIX COPTOB 3€PHOBBIX KYJIb-
TYP.

® Opuu red aMONCKOro sAYMEHs BallMINAaeT celdyac OT BHUpPyca KeJaToi
KapJIUKOBOCTH ypoxxail Bcero KaauOpHHUHCKOro AYMEHA CTOMMOCTHIO
160 mam mommapos CIIIA B roa.

Buopasnoobpasdue — OCHOBA YCTOWYHMBOCTH 3KOCHCTEM.

IIpo6aemnl sHepreTuru. Il NMpousBoJCTBA MaTepHaabHbIX Oaar, obo-
rpeBa, OCBeIleHMA, pabdoThl TPAHCIOpPTA HeoOXoAMMA DHEPTrHuA.

Camplif pacmpocTpaHEeHHBIH BHJ TOIIMBA — KaMeHHBIH yroab. OmHo-
BPEMEHHO 9TO W HaMMeHee aHepreTHYecKn ahdexkTuBHoe M Hambojee omac-
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Hoe TomumBo. IIpu cropanum yris oOpasyercss ropasjno 0oJibllle AMOKCH-
Ja yriaepoja Ha eIMHHIYy IPOM3BEJeHHONW JHEepruyu, 4YeM IpH CropaHuu
oCTaJbHBIX BHAOB MCKONAEMOro TOIIMBA. A 3TO O3HAUAET, 4YTO CIXKUTa-
HHe YIVIf AJS TOJYYeHHsA eIUHHUIIBI dHePruH NPUBOAUT K YCHJIEHHIO Hap-
HuKoBoro adderra B OoiblIell CTeneHH, YeM CKHUraHue HeTH M rasa.
Kpome Toro, 6Gonee 70% BHIGPOCOB AMOKCHAA Cepbl M OKOJIO 25% BBI-
6POCOB OKCHIOB a30TA BLIBAHO CIKMTAHMEM YIS, OCODEHHO Ha BJEeKTpPO-
craHnMaAX. [IpupoaHbli ras BeiZesaser OoJblIe TemJaa HPH CHKHUTaHMM H
B MeHbIIeil cTeleHM 3arpAsHAET BO3AYX, YeM Yrojb M He(dTsh.

DHeprus, mojydYaeMas Ha THAPOJIEKTPOCTAHIMAX, SABIAETCS YHCTO,
HO OBLIECTBO MJIATHT 34 3TY JHEPTHI0 IUIOZOPOAHEHIIMMH MOWMEHHBIMHI
3eMJIAMU, VXOAAINIMMHM IO BOAY IIPU CTPOUTEJHCTBE BOAOXPAHMJIMII.

[lepBoHAYaJAbHO fAJEPHAA OHEPrHsA paCCMaTpPMBAJACE KAK HCTOYHHUK
yucToit, OGesomacHOif u gemeBoi sHeprumu. Ilpeamonarasock, 4YTO K
2000 r. 1800 aTomHBIX 3JeKTpocTaHIMit 6yayT mocraBiasaTh 21% MHpO-
Boit pomosHHUTenbHOH aHeprum. OgHako k 1990 r. Ha sAAEpPHYIO dHEPIHIO
IpUXOAUJIOCs JUIIb 5% o00Iero NpomsBOACTBA DHEPIUH.

C momenra aBapum Ha YepHoOblibckoit ADC B 1986 r. mHOrue crpa-
HBI T1€PeCMOTPeNN IJIaHbl CTpouTenscTBa HOBHIX AJC B CTOPOHY yMeHb-
HIEHMA WJIH BOBCEe OTKAasalMch OT HHMX. Kpome omacHocTM aBapwii Ha
A3C, cymectByer npobiemMa yaajJeHMs W XPaHeHHS DPaJMOaKTHBHBIX OT-
xom0B. IIo Mepe TOro Kak BBOAATCHA B SKCILIYATAIIMIO HOBbIE U BBIBOJAT-
cA W3 JKCIUIYATALMH CTApble ATOMHBIE 3JeKTPOCTAHLIMH, KOJUYecTBO Ta-
KUX 0oTX040B pacter. Ilocie 40 jer uccienoBaHMH M AUCKYCCHUN yueHbIe
BCe ele He MNPHUIJINA K COMIACHI0O OTHOCHUTEJNbHO 0e30NmacHBIX MeTOAOB
XpaHeHHus PAJAUOaKTHUBHBEIX OTXO[O0B.

Urax, paxkruyecku jgi060oe MPOUBBOACTBO dHEPIMH NPHUBOAMUT K 3arpfas-
HeHMIO OKpyskalomei cpeasl. Ho uesoBex He MOKeT X uUTb 0e3 sHEpPruu.
Pellenne sHepreTM4YecKMX mpoGiaeM JeKHUT B IOBbIIEHUH S(P(EeKTHBHO-
CTH MCHOJbH30BAHUA DHEPrUHM JIOOOr0 THUMA, B HOBBIX JKOJOTHYECKH 0O-
Jee Oe30mACHBIX TEXHOJOTHAX MCHOJIbL30BAHMA MCKOIAeMOro TONJAHWBAa, B
[NOJIyYeHHH DHEPTMHU 3a CYET COJIHIA, BeTpa, TeKylleid BOABI, reoTepMalb-
HBIX MCTOYHUKOB, €KerojHO BOo30OHOBiAmelica OMoMacchl M OpraHuve-
CKHUX OTXOJOB.

® 1. KakoBBl HeZOCTATKM W TpPeMMYIecTBa TeIlJIOBBIX, ATOMHBIX H
ruapoasniekTpocranuuit? Ilo kaxkoMy nyTu cjeiyeT pPasBHBATh dHEP-
reTuxry?

@ 2. Kakue BmI 3HaeTe BelecTBa, sarpasHswooumue sosayx? Kakwe mpen-
NPUATHAA B Balleit MECTHOCTH BarpASHSIOT BO3AYX?

® 3. KakoBbl OCHOBHBIE TIpo6ieMbl M NPUYUHE! 3arpAsHeHns Muposoro
oxeaHa?

@ 4. [louemy BaKHO COXpaHATh OuopasHooOpasne 3eMIHM U Kakue BH-
JbI YeJOBEUecKOil AeATeIbHOCTH MPHUBOAAT K €ro COKpaIleHHio?

@ 5. Uro Bul 3HaeTe 06 YHHMUTOMeHWH JecoB B Baweidt mectHoctu? [o-
craTouHo JM B Hell necos ceituac? Ecam smeca 6blam ucTpebieHs
paHee, TO M0 KAKOH mpuumnHe?
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§ 79. Obwecmeo u oxpyxrawwas cpeda

Poer uncaenHocTn Hacenenusa. Ecau HaHecTH Ha rpa@uK YMCIEHHOCTH
HaceJeHW#A, OIEHEHHYI0 B OIpejie/leHHbIe ITPOMEKYTKH BPEMEHH, TO Ml
MOJIYYUM 3JKCIOHEHIIMANBHYK KpuBYIO (puc. 110).

B rTeueHMe HECKONBKHUX IMEPBBIX MHJIJIMOHOB JET JIIOAHA KUJH Heb0oIb-
UMY rpynnaMu v gobbiBanu cefe NMUINY OXOTOM HA AMKHMX JKHBOTHBIX
1 cobuparenbcTBOM cheJOOHEIX uwacreit pacTenuii. UMciaeHHOCT: Hacese-
HHMA poclia O4YeHb MeJJeHHO — cO cpenaHeit ckopoctreio 0,002% B rom.
Ha pucynke 110 aTo AnMHHASA, NOYTH TOPH3OHTAJBHAS, YACTh KDHUBOM.
C Tex mop CKOPOCTH €EeroZHOr0 IPHPOCTA CYIECTBEHHO YBEJHYMJIACh,
pocturya makcumyma B 2,06% B 1970 r. u sarem konebajiace Ha ypoB-
He 1,75% . B pesyabrare cronb GOJBIIOrO yBeJHYEHHA CKOPOCTH KpHBAS
pocTa YMCIEHHOCTH HACEJEeHMA I[IOIIJIa IIOYTH BEPTHKAJLHO BBEepX, I0-
crurayB K 1993 r. Gonee 5,5 muappa uenosek. Ilo mpormosam, xk 2020 r.
HaceJeHHe 3eMJIM COCTABHT OKOJO 8 MIpA 4YesoBeK. Bousblias uacTs mpu-
pocra Hace/JeHHs NPHUXOAUTCA Ha GegHBIe pPAa3BUBAIOLIMECH CTPAHBI.

Cyas 1o COCTOAHMIO OKPY’)Kalolleil Cpelbl, HAIla IJIAHETa YKe Iepe-
HacesieHa. IlepeHacenenme GbiBaer aByx TumoB. I[lepBelif THI nepeHace-
JIeHMA BO3HHUKAET TaM, Te Jojeil Goibiie, ueM MX MOYKeT NMPOKOPMHTHL
OpUHAJJIeIKALad UM 3eMJd, IAe MNOABJIAETCH HEeXBATKA NHUINH W BOJHL.
Ilepenacenenve JaHHOrO THIA BO3HHUKAET M TAM, I'Jle CKOPOCTH NpPHpOC-
TA HACEJIEHWHA IPEBBINIAET CKOPOCTh IKOHOMHYECKOT0 POCTA M HAaCeJIeHue
rkaracrpohudeckn OesnHeer. IIpm aTOM THIE NepeHaceleHUA UYUCIEHHOCTh
HaceJIeHUA M COOTBETCTBYIOMIAS Jerpajaiuus [HOTEeHIMATLHO BO300HOBIA-
eMBIX I104YB, NACTOHIN, JIECOB M AMKON NPUPOALI SBJAIOTCHA KJIIOUEBBIMH
(hakTOpaMM, ONpeAeNAIOIIMMH BO3JEHCTBHE HA OKPYKAIIIYIO CpPeay.
B naubGosiee GefHBIX CTpaHax MepeHACeJeHHEe BBI3BIBAECT IIPeKJeBPEeMeH-
Hyi0 cmepth 20 mMuH, a Moxer ObITh, U 40 MJH 4YeJOBeK eKerojHo.

B npoMeilieHHO pasBHTHIX cTpaHax HabiwoAaercsi BTOPOH THII mepe-
HaceneHusaA — mnepenorpebsenne, OHO mposABafeTcd, Koraa HeGOJbIIOE MO
YHCJIEeHHOCTH HacCeJeHHe HCIOoJb3yeT NPUPOAHBIE Pecypchl B TAKHUX Mac-
mrabax, 4YTO BO3HMKAIOT 3HAYMUTEJIbHOE 3arpsA3HEHHEe, Jerpajanus OKpY-
JKammell cpeabl M UCTOLIEHWE Pecypcos.

Taxum o6pasom, Kak BBHICOKas YMCIEHHOCTh HAaceJeHus, TAK U mepe-
notpebjeHNe NPH HU3KOW YHMCIEHHOCTH NPHBOAAT K OJHOMY M TOMY Ke
pes3yJabTary — K JerpajalMi NPUPOALI ¥ HCTOIIEHWIO JKH3HEHHO Heol-
XOAMMBIX peCcypcoB: YHCTOTO BO3AyXa, BOALI, IJIOAOPOAHBIX TOYB M TOI-
JINBA.

HuaycrpuaibsHo-noTpebuTebeKoe 001ecTBo. Y MHOTMX JIOAei, oco-
0eHHO B NIPOMBIIIJIEHHO PA3BUTHIX CTPAHAX, CJIOXKHUJIOCH MHPOBO33PEHHUE
pacrouuresieil, KOTOPOe OCHOBHIBAETCS HA NPEACTABIEHUAX, UTO PEcypehl
OesarpaHMYHBl U 4eM GoJibIIe MBI MX HCIOJb3yeM, 4eM 6oJibile MpPOM3BO-
AuM u norpebiseM, TeM Jyullle MBI »KuBeM. B To ke Bpems Gemmeiimas
YACTh YeJOBEYeCTBa HE B COCTOAHHH YAOBJETBOPHUTH CBOM NOTPEOHOCTH B
ofJ1acTH NHUTAHUA, MKUIMIL, 3JpaBooXpaHeHus u obOpasosanus. Paspsis
mexay norpebmenuem B GoraThix M OGefHBIX cTpaHax orpomeH. YesoBex
B pa3BUMBAIOIIMUXCA CTpPaHax MnoTpebjfeT B BOCEMBb pa3 MeHBIIE MOJIOKA
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Bpems

Puc. 110. Tpadux SKCIOHEHIHMAJBHOTO POCTA YHMCIEHHOCTH HACEeJeHHUA B Mpo-
muioM W mporEo3d Ha 2100 r.

¥ B IDeCTh pa3 MeHbIle MsAca, YeM B pasBHThIX crpaHax. IlorpeGienme
JHe MeTaJJIOB B pacueTe Ha AyIIy HaceJeHHMs B OeHBIX CTpaHaxX MeHb-
mwe B 13—19 paa.

HepaBeHCTBO Da3BUTHIX M PA3BHMBAIOIIMXCA CTPaH ycyrybiasercs TeMm,
YyTO NoAaBjsAomee GONLIINHCTBO BPeAHLIX BHIOPOCOB B armMochepy M OKe-
aH, TPeACTABJIAIIIMUX Yrpo3y AJsA BcexX jKuTeneil 3eMIH, ITPOU3BOAUTCH
Pa3BUTHIMHM CTPAHAMHM.

Yem Bhlllle YPOBEeHb MOTpebJIeHUA, TeM HMHTEHCHBHee HCII0JIb30BaHHE
pecypcoB u GoJsbllie 3arpsisHeHue OKpyxxaiomeir cpeanl. Ha momo CIIIA,
HaIpuMep, HAaceJeHHWe KOTOPHIX cocTaBiaseT 5,5% OT BCero HacejeHMs
Bemun, npuxogurca oxono 40% Bcex moTpebaseMBIX PecypcoB IJIaHEeTH!
u ceuime 70% BpeaHbix BeIOpOcOB B aTmocdepy. OnacHocte HeoGpaTu-
MO JerpajanMy CpeAbl Bce YCHJIMBAETCH, TAK KAK He TOJbKO JKHUTeNH
NPOMBIIIJIEHHO Pa3BHTHIX CTPAH He KeJaloT OTKA3aThCA OT NMOTpebHTesb-
CKOIl MJeoJIOTMM M TNepeiTH K yMepeHHOMY moTpebieHHMI0O, HO M HaceJe-
HHe pasBUBAIOIMIMXCHA CTpaH W PoccHHM CTpeMHUTCAs K 3amagHoMy obpasy
JKUBHHM C ero MOCTOAHHBIMH MOKYIKAMU HOBBIX MOZeJell MalluH, JoMall-
HUX 8JeKTponpubOpoB, CpeACTB CBA3M, C OeCKOHeYHOI pexjIamMoil
OTPOMHBIMM CBAJKAMM BHIODOIIEHHBIX BeIleH.
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Ocofoe 6ecrnoKOMCTBO BHI3BLIBAET HEYKJIOHHOE YBeJIMYeHHe IapKa aB-
Tomobuieit. Cpeim pasiIMYHBIX TPAHCIOPTHBLIX CPEACTB MMEHHO aBTOMO-
ounn  BeiOpaceiBaloT Haubosbllee KOJHYECTBO BPEAHBIX KOMIIOHEHTOB.
Haxxe mnerxkoBoMmy aBTOMOOMIIO [iusi cropanusi 1 Kr OemamHa Tpedyercs
2,5 Kr kucigopoga. B cpegsem 3a rog aBToModuse npoeadxaer 10 Teic. KM,
cxuraer 10 v Gensuna, pacxoays 25 T Kuciopoja M BeiGpackiBas B aT-
mocthepy 160 T BRIXJIONHBIX rasoB, B KOTOPBLIX oOHapy:keno 200 paznuy-
HBIX BemectB, B ToM uuciae 800 kr CO, 40 xr oxcuzoer asora,
200 r yramesopzopoioB. Eciu GeH3MH 3TUIMPOBAH, TO B BBIOPOCHI IIOCTY-
naer 3,5 Kr sA0BUTOrO CBUHIA. Kpome TOro, Kasablii aBTOMOGMIIb,
CTHpas IIWHEI, NocTasjifdeT B atMmochepy 5—8 Kr pesmHOBONH NBLIM exe-
TOIHO.

Jliongu BO BceX cTpaHaxX He KeJamT ONPAHMUYMBATE CBOM JHMYHBIE IIO-
TpeGHOCTH M CO3JAIOT B IEJOM TAKYIO CTPYKTYPY NoTpebJeHus, KoTopas
BpeiHA [AJA OKpYXKallleit cpeabl, 3KOHOMHUYECKHM Hea((eKTHBHA U
pasopuTesbHa JAnAA caMoro norpeburens. Crparerus HMHAYCTPHAJILHO-
norpeduTeaLCKOTO o0IIecTsBa BejJeT UYeNOBeYECTBO K Karactpode, Ha
CMeHY eil JOoJIKHa NPUNTH Jpyras CTpaTerus — CTPaTerus yCTONYMBO-
ro pasBUTHA.

MexayHapoaHoe cOTpyAHMYecTBO M Gopsba ¢ Oeamnoctwsio. s obec-
nevyeHUsA YCTOMHMBOCTH oOIIecTBA B TeUEHMUE [JIMTEJLHOTO BPEMEHH I1ja-
Hbl 9KOHOMHYECKOrO PasBUTHA IOJMKHEI IPHHUMATE B pacyeT HeoOXoau-
MOCTB COXPaHEeHMH M 3aIIUTHI NPHPOJHBIX PECYpPCOB Ha Hallel mJiaHere,
Jna sToro HeoOXOAMMO NApPTHEPCTBO MEMAY BCeMH CTPpaHAMM MHDA.
M Tyt BO Bech poct moaHuUMaercsi npobigema GorarcrBa u HegHOCTH.

BennocTh pasBHBAOIIMXCA CTPAH C OFPOMHBIM HACEJeHHEM He [aeT
MM BO3MOXHOCTH BKJAILIBATH HEHBI'M B OXPAHY OKPYKAIOEeHl cpeasl.
Borarteie e cTpaHbl, 3arpAsHas riaobajbHO CpeAy, He XOTAT AejaTh Ka-
NHUTAJOBJIOKEHNH B INIPHPOJOOXPAHHLIE MEPONPUATHA pPA3BUBAIOIINXCH
cTpaH.

Jua roro urobel co3garh YCJOBUSA AJA PABHOrO MAPTHEPCTBA B jlele
COXpaHeHHA OKDY:Kawlleil cpeiabl, MHD AOJMKEH NPeJOCTABHTH (DHHAHCO-
BYI0 TOMOIIlb MHOTMM DAa3BHUBAKINUMCA CTpaHaM, B 0COOeHHOCTH Haubo-
jiee ODeHBIM, M TIOMOYE MM B PAIHOHAJIBHOM YHPABJIEHUH [IPUPOJHBIMHK
pecypcaMi.

Yeroiiunpoe passuTHe. 3a TNocaenHue aecATwIeTHs XX B, JIOAM Ha-
yaja¥ MOHUMAaTh, YTO SKOHOMHUYECKOE DA3BUTHE HEe MOYKeT OCTAHOBHUTLCH,
HO OHO [JOJKHO MHOUTH IO APYroMy IyTH, HNEPECTAB CTOJb AKTHBHO pas-
pymars OKpymkamwiyio cpeay. B 1992 r. B Puo-ge-#aneiipo Owina mnpo-
Be/leHAa BCTpeYa Ha BBICIIEM ypOBHe mo mpodiemam miaaHersl 3emias. Ha
aTOH BecTpede Oblyla mojjep:xaHa WIAeA YCTOHYMBOrO pA3BUTHHA, BBIABH-
ayrad MesxayHapoauoi komuccueid B 1983 r., u npunsara «exkaapanus
Puo-pe-ianeitpo 1o okpy’kaiomieil cpefe M Da3BUTUIO», PACKPHIBAKOINAA
CYIIHOCTE M IeJH KOHUENUUU YCMOoIlYL8020 pa3sumus, Ha KOTOPBIe TOJIHK-
Hbl OPHMEHTHPOBATHCA BCE CTPAHEI MHUpPa IpH pa3paboTKe CBOMX HAIMO-
HAJIBHBIX CTpaTerui pasBuTUdA. Ilog yeTOMUMBEIM pasBUTHEM IIOHUMAET-
cA Takad MoOJeJib DPasBUTHA, IIPHM KOTOPOH VYAOBJIETBOPAKTCHA OCHOBHBIE
JKM3HEHHbIe NOTPeOHOCTH KaK HBIHEIIHEero, TAK M BCeX MOCJeAYVIONUX II0-
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KOJIEHMH, CO3JalTCH YCJIOBHA [JIA CaAaMOpealIm3alluy BCeM JIIOAAM Hesa-
BHCHUMO OT TOTO, B KAaKOl CTPaHe OHM KUBYT M K KaKO# conMaJbHOHI
IpyIne NpUHAAJIEHKAT.

[MpuHUMOEL, chopMyIHpoOBaHHBIE Ha KoH(MepeHuuu B Pro-ne-Haneiipo,
OCHOBAaHBI HA TYMAHHUCTHYECKHX HIEAX, CPeJH KOTOPHIX OTMETHM Cclie-
Ayiomue:

e Jliomn MMeT NpaBo Ha 3J0POBYI0 M IUJIOAOTBOPHYIO KU3HB B rapmo-
HUM C TIPUPOHOMA.

e CeropHsamniHee pasBUTHE He I0JYKHO OCYIIECTBJIATHCA BO BpeJ HHTEpe-
caMm OyAyIIuX TOKOJeHWM.

® /lns mocTHIKEeHMS YCTOMYMBOIO PA3BUTHUA 3alllUTa OKpYXKalomeil cpe-
OBl JOJKHA COCTABJIATH HEOTHEMJEMYI0 YacTh MPOIEcca PasBUTHA H
He MOJKeT DACCMaTPMBATHCA B OTPbIBE OT HEro.

@ lckopeHeHue HUILETHI W HEPABEHCTBA B YPOBHAX (KH3HM B pasjiny-
HBIX YacTAX MHUpa Heobxoaumo jiA obecrnedeHMs YCTOHUMBOIO pocTa
MU yAOBJIETBOpeHusi norpebHOCTEH OOJNBINMHCTBA HACEJEHHA.

® Mup, pasBuTHEe M OXpaHa OKPYKalollei cpelbl B3AMMO3aBUCHUMEI U He-
pasjesuMBbl.

OcHOBHBEIM JoKyMeHTOM BeTpeun crajna «[losectka naus na XXI Bex» —
nporpaMMa TOro, Kak CAeJaTh PasBUTHE YCTONUMBBIM C COIIMAJBLHOI, 2KO-
HOMHYECKOH M JKOJOIHYecKOW TOUYKH 3peHHd.

OTOT JOKYMEHT OTPAXKaeT BCEMHPHOe corjiacHe M IMoJUTHYecKHe o0s-
3aTeNbCTBA, B3AThEIe Ha cedA rocygapcTBaMu, [0 BONPOCAM pPa3BUTHA H
9KOHOMHYECKOro COTPYAHUYECTBA.

K comanenuio, 3a rojabl, npouiejaunue rnocie koH(epeHuun B Puo-nme-
JKaneiipo, crajo sCHO, 4YTO MHOIHe Hay4yHbIe, TEXHOJOTHMYEeCKHE, COLM-
aJbHBIE W HOJHTHYECKHE NpobieMbl OKA3AJHCh YPEe3BBIYANHO CJO0MKHBIMH,
a NPUHATHIE PEKOMEHJAIIMHM — TPYAHBIMH B peanusauun. MHTepechl mMo-
I'VIIECTBEHHEIX MEeXJAYVHAPOIHBIX KOPHOpalMui, MOJUMTHYECKUEe HHTepechl
CTpaH, COLMaJbHBbIE H 3THHYECKHE DA3HOIIACHA, CTPEMJEHHNE Ipa)jaH K
PACIIMPEHHOMY MOTpPeDbJIeHHI0 OKasajnch CHJIbHee N00poil BOJIM MHPOBO-
ro coofllecTBa, BaKpeIIeHHOH B peIIeHMAX BCTPEYM Ha BBHICIIEM YPOB-
He B Pwuo-zpe-ianeiipo.

OpHaKo MpOAOJIKATH Pa3BHBATL YKOHOMUKY, He CUMTAfACh C IIPHPO-
JIofl, — 2TO 3HAYMT HATH K rubenm denosedecTBa. YToObl IpejorBpa-
THTH KaracTpody, Hago BceM: HApOAaM, TOCyAapCcTBAM, OI'POMHBIM IIpO-
MBINIJIEHHBIM KOPIOPALMAM, CpejHeMy W MajgoMy OH3Hecy, KOJJIEKTHBAM
JOAed M KajKJoOMy 4YeJIOBeKY — IHar 3a InaroMm JABUTaThCA B CTOPOHY,
VKA3aHHYI0 NPUHOUIIAMH YCTOHYHBOIO pa3BUTHA.

3aMeuaTeLHBIMM C/I0BAMM 3AKOHYMJI CBOIO IIPEKPACHYIO KHUTY « A{H3Hb
B OKpy:xKawieMm wmupe» Taiinep Musnep: «Eme He nmosaHo, eme ecTh
BpeMS peILIdTh CTOAIIME Iepe] HAMH CJOKHBIE B3aHMMOCBA3aHHBIE ITPO6-
JleMbl M COBEPLIMTH CKOpee IIJIABHBINA, & He CKauykooOpasHbIl mepexoj K
VCTOMYMBOMY 3€MHOMY OOIIeCTBY, €CJH 3T0 JeilcTBHTeNBHO 3aboTHUT n0-
cTaTOYHO MHOrO Jiojeit. Pemars He ,uM“, pemars ,HaM"“, U pelarbh Kak
MOHO ObICTpEEe».
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» 1. Ouesure npuGIN3UTENHHO, BO CKOJBKO pa3 Boapacrer ofmas Ha-

rpyska Ha Hamy miaHery k 2030 r., ecqMm HaceleHHe Da3BUBAIO-
IMXCH CTPAH MOJHMMET CcBOe moTpebleHHe [0 YPOBHA pPA3BHUTHIX
crpad. CerogHs Ha OJHY NATYIO YAacTh HACEJEHHSA 3eMJH, MPOXKH-
BAIOLIEr0 B Pa3BUTHIX CTpaHax, npuxoxutca 83% romosoro aoxo-
Ja. B pasBHBalOIIUXCHA CTpaHaX KMBET B ueThipe pasa Goable Jio-
geit, yuem B pa3BuThiX, U K 2030 r. 3T0 KOJMYECTBO YABOMUTCH.
Kakue ocHOBHBIE TeHIEHLHMH PAdBHTHA B CTPAHE W B MHpe Bhl BH-
aure cerogua? Kak cBA3aHBI B HHUX 9KOJOTHYeCKHe, IKOHOMHYE-
CKHe M conuaybHble npobaemei? Kakue npobaemsl, mo Bamemy MHe-
HMIO, HAJO pellaTh B NepByi ouepeab? CocTaBbTe CIMCOK IPHOPH-
TETHRIX IeJjeil InA Bamero ropojga wiau obrnactu, Poccum W mupa.
Ob6cyauTe aTH BONPOCHI KOJJIEKTHBHO B KJacce.

Kakwne nmpuposooxpaHHBIe OpraHu3anuM Bbl 3HaerTe? Kak Bel gyMa-
ere, aKkTuBMCTHl I'puHnuca aenarT nogaesHoe geno? Kak, mo same-
MYy MHEHHIO, HAJ0 3AlMIIaTh OKPYIKaIOIIyI0 cpeay?



PEINIEHHUE 3AJAY

3ananme 5 k § 27.
1. 3amumieM ycJoBHMe B BHIE CXEMBI:

P Q cepeiiuser X 3 uepHsiii yser

\)
F, 16 cepbix  : 14 yepHsix

2. Oxouno Kamxaoro QJEHOTHIIB januilneM Te ajljiesiM, KOTOphIe ero oupe-
AeJIAIT. O‘IEBHJ.[HO, uTo llethIﬁ OBeT omnpenejgdeTcd IeHOTHIIOM dda, Tak
KaK OH peleccHBeH, a cepuﬁ oBeT MAO0JIXKeH OonpeleldATbCA ajljiejieM A,

TaK Kak OH AOMHMHAHTeH. Bropoil ajnens moka HeusBecrteH. HMrak, mno-
Jydaem:

P Q cepbii usetr X d uepHbIH UBeT
A- l aa
Fy 16 cepeix : 14 yepHbix
A- aa

3Hak «—» o003HAYAET, UTO BTOPOM AJJIeNIb NMOKA HEeH3BECTeH.

3. Tak Kak MOTOMCTBO IOJIy4aeT IO OJHOMY AaJJIeNi0 OT KasAoro po-
AMTeNAs, TO MO PEHOTUIY YEePHOro IIOTOMCTBA OIpejiesifieM IeHOTUII Mare-
pu Kak Aa. 3ajgaua pemieHa.

Bananme 6 k § 28.
1. BanumeM ycjoBHe B BHIE CXEMBI:

P Q OKpYrnble KpacHele X d rpywesuaHbIe KenTbie
nnofpl l nnogsl
Fr 1 okp. kpacH. : 1rpyw.kpacH. : 1okp. ¥ent.: 1rpyuw. xent.

2. Okos0 Kaxaoro (peHOTHNA HANUIIEM Te AJIJIeJIM, KOTOPhIe ero ompe-
JeJIAKT, HOJYYHM!:

p Q OKpyrnbie KpacHsle i d rpyweBHaHble MenTbie
nnopas! nnoab!
A-B- \) aabb
F, 1okp.kpacH. : 1rpyw.kpacH. : 1o0kp.xent.: 1rpyw.xenrt.
A-B- aaB- A-bb aabb
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3HaK <«—» o0003HaYaeT, YTO BTOPOM Aajjelb MOMKeT ObITh Kak JOMH-
HAHTHBIM, TAK ¥ PelecCMBHBIM IPH JaHHOM (eHOTHIIE,

3. HemassecTHble ajijenu B TeHOTHIIE MATePH OIpejgessieM IO Tpyiue-
BHIHOMY KEJITOMY MOTOMCTBY, MCXOJSl M3 TOro CcOODpa)keHus, UTO OJHH
ajie/lb B KaskJ0i mape IMPUXOAUT OT MATepH, CJIeJ0BATE]LHO, B TeHOTH-
e MarepM HOJKHBI ObITH animenu a u b.

4. Tenepb, 3Hast reHOTUNBI 00OMX pOAUTEsEH, MOMHO HaIUCATb Te-
HOTHUIIBI BCEeX MNOTOMKOB!

] Q OKPYITible KpacHble d‘ rpylwesuaHble Xenrsle
nnoapl nnofal
AaBb aabb
FameTsl AB; ab; Ab; aB ab
F; 1 okp. kpacH. : 1rpyw.KpacH. : 1okp.xent.: 1rpyw.xenrt.
AaBb aaBb Aabb aabb

5. To, uro mabmwopaercs paciennaenne 1:1:1:1, moarsepskaaer mpa-
BHJIBHOCTB pelleHHs 3agaud. Tak Kak B JaHHOM CJy4yae MMeeTcs BCEro
OIMH THUII MYMKCKHMX raMeT, TO pacilenieHue B F, onpejeisiercsi COOTHO-
HIeHHEeM THIIOB JMKEHCKHX ramer, Kotopoe paBHo 1AB:lab:1Ab:1aB
(cm. Tpermii 3akoH Mengens).

Bapanne 2 kK § 29.
1. 3anuuieM ycjaoBHe 3a4a4M B BUAE CXEMbl, MCIIOJb3YSA JJIA HArJs-
HOCTH XPOMOCOMHBIH cnoco® zammcu renorumna. ITomyumm:

P Q rnagKocemeHHoe  x 3 mopuhucToe

C yCHKaMHM 6e3 ycukos
A C a ¢
= —
a ¢

F;nF, HeussectHs!
2. OnmpenensdeM raMeTsl poAuTeneif W moayuum Fi:

PQACXdac

a c
FamerTbl A C a ¢
F A C

! 5 ¢

T. €. BCe pacCTeHUd IjaajKoCeMeHHble M C YCHKaMH.
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3. Onpegensem ramersl y F, u monyuyaem F,. IIpu orcyrcrBum nepe-
Kpecra xpomocoM B F, Gyzer Toapko xBa tunma ramer — AC u ac. Cie-
Jl0BATENIbHO, ToJiy4aeM F,, ucrnons3ys pemerky I[lenHera:

Kf_&s_&

A € A C a ¢

. A C a c¢
= T ¢ | TF

T. e. B F, nonyuaem pacmemnersne 1AACC:2AaCc:laace, 9T0 COOTBETCT-
ByeT pacllerieHH0 1o ¢eHOoTHIy: 3 TIJIaJKOCEMEHHBIX € YCHKaAMH K
1 mopmmEHCTOMY (€3 YCHKOB.

Saganue 1 Kk § 79.

IlpegmosiaraeM, 4To [AOXOA MNPAMO NPOMNOPHMOHAJIEH HArpy3Ke Ha
okpyskaomyo cpeay. Hemum 83% mgoxoma, moayuyaeMoro B PAasBUTBIX
CTpaHax JABaJAIAThLIO NPOLEHTAMH HaceneHus 3emau, Ha 17% (moxox 80%
Hacenenua 3emun). IToayuaem 4,9 — BO cToNbKO pa3s ‘/5 YacTh Haceje-
HUs WMeeT OoJblie, ueM ocradbHble '/;. Tak Kak B pasBHBAOIUXCSA
cTpaHax IIPOJKMBAET B 4YeThipe pasa Oosbmie JioZeil ¥ KOJIWYECTBO HX
yasourca 3a 30 mer, To ymHOoxkaem 4,9 Ha 8. B wmrore mosayuuTcs, 4TO
obmuin 10X0a, a cJjaefoBaTENbHO, HArpy3Ka HA CpeAy YBEeJUYUTCA NpPH-
6ausurensuo B 40 pas.



JIABOPATOPHBIN ITPAKTHKYM

Jlaboparoprasa pabGora 1

Tema: «Cmpoenue pacmumenbHOll, HueomHOU, 2pubHoll u Gakmepu-
AAbHOU KJAemok nod MUKPOCKONOM»

IJeav: 3akpenuTh yMeHHE TOTOBMTb MHMKDPONPENADATHI M pACCMATDH-
BaTh MX I10Jl MHKDOCKOIIOM, HAXOAUTbL OCODEHHOCTH CTPOEHHUS KJETOK pas-
JIMYHBIX OPraHM3MOB, CDABHHBATH HMX MEMXAY coboii.

ObGopynoBaHMe: MHKDOCKONBI, NpPeAMETHhIE M IOKPOBHEIE CTEK-
Jla, CTAKaHbl C BOJOH, CTeKJsSHHbIe MAN0YKH, JYK PernuarThblii, pasBejeH-
Hble JPOKIKHM, KYJbTypa CEHHON MAJOUYKHU, MUKDONpenapaThl KJIeTOK MHO-
TOKJIETOYHBIX KHBOTHBIX.,

Xoxg paborh

1. IlpuroroBbTe MHKDPOIpPENAPATHI KOMKHIBI JYKa, APOMKIKEBBIX TI'DH-
608, DakTepuu CeHHOM nNaJo4YKH. IIo4 MHKDOCKOIOM paccMOTpUTe WX, a
TAKIKe T'OTOBBII MMKPOIIpenapaT KJIeTOK MHOIOKJETOUYHOrO OpraHu3Ma.

2. ConocraBbTe yBHJeHHOe C¢ HM300pa)keHmeM 0OBLEKTOB Ha Tabiaumax.
3apucyiiTe KJIETKH B TeTpagAx ¥ 0003HAYLTE BHUJMMEBIE B CBETOBOH MH-
KPOCKOII OpPraHoMW/bI.

3. CpaBrure mMexay coboit aru xkaerku. OTBeTbTe Ha BONPOCHI: B HeM
3aKJIIOYAETCH CXOACTBO M pasnuuue KeToK? KakoBBI NMPHYMHBI CXOMACT-
Ba M pPa3JIMYUA KJETOK pasHblXx opranmamoB? I[lomerraiiTecs 06BACHUTE,
KaK uia asojonua O0axTepuil, >XUBOTHEIX, pacTeHHi, rpubos.

JlaGopaTopnas pabora 2

Tema: «IInazmonus u Oenaa3mMoru3 6 KAEMKAX KOMCUUbL JYKA»

Ilenv: chopmupoBaTh YMEHHE NPOBOAMTH ONBIT MO TMOJYYEHHUIO ILJIa3-
MOJIM3a, B34KPENHUTh yMeHHe paboTaTk ¢ MHUKDPOCKONOM, [POBOAMUTEL Ha-
6moneHne U OOBACHATE MOJYYEHHBIE DPE3YJbTATHI.

ObGopynoBaHMe: MHKPOCKONBI, IpEIMETHbie M IOKDPOBHEIE CTEK-
Jla, CTeKJsAHHBIE NAJOYKH, CTAKAHBI C BOJOH, (uiabTpoBanbHas Oymara,
pacTBOp TOBAPEHHOH COJIM, PEemyaThiil JYK.

Xon paborh

1. TIpuroToBbTe HpenapaT KOMHIBI JYKa, PACCMOTDUTE KJETKH TOA
MuKpockonoMm. Ob6paTure BHUMAaHHE HA DPACIOJOMKEHHe IIATOIIA3MEI OT-
HOCHUTEe/JIBHO KJIETOYHOM 060J0YKH.

2. YpanuTe ¢ MHUKpoOIpenapaTa BOAY, NPUIOMKHUB (DUABTPOBAIBHYIO 6y-
Mary K Kpamo IOKPOBHOI'o crekJia. HaHecuTe HA mpeiMeTHOE CTEKJIO Kall-
JII0 pacTBOpa moBapeHHON cosm. HaGmrogaiite 3a u3MeHeHHMeM IIOJIOMKe-
HUS IMTOILIASMEI.

3. ®uapTpOBATLHOM OyMaroi yaanuTe pacTBOp moBapeHHOl conau. Kan-
HUTE Ha NpeaMeTHOe cTexJgo 2—3 kKanjaum Bojbl, Habmaionaiire 3a cocro-
AHUEM LUTOIJIA3MEI,

4. OO6bsacaure Habmonaemoe sBieHne. OTBeThTe HA BONPOCHI: Kyaa
ABUTANACh BoJAa (B KJIETKM WJIM M3 HHX) IIDH NOMEIeHWH TKAaHM B pac-
TBOp conmu? YeM MOKHO OOBACHUTH TAKOe HANpABJEHHe ABUKEHUA BO-
aei? Kyna asuranachk BoAa TpPH TOMeIeHMHM TKaHM B Boay? Yem aro
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obbsacusiercn? Kax BwI AyMmaeTre, 4YTO 6B MOTIJIO IMMPpOM30HTH B KJETKax,
ecan Obl MX OCTABMJIIM B pacTBOpe COJIM Ha NJIHTeJIbHOe BpeMH? MosxnO
JH HCIOOJB30BATH PACTBOD COJM IJIA VHHYTOMEHUHA COpHHKOB?

Jlaboparopuan paGora 3 (B AByX BapuaHTax)

Tema: «Kamanumuveckas aKmueHOCMb (QePpMEHMO8 8 HUBLLX mKa-
HAX»

Ileav: chopMupOBATE 3HAHHA O POJM (epMEHTOB B KJeTKax, 3aKpe-
NUThL yMeHHe paboTaTh ¢ MHUKPOCKOIIOM, IIPOBOAUTE ONBITEI M O0OBACHATH
pesyabTaThl paboThI.

Bapuanr I

OGopynoBaHue: cBexuit 3% -HbII pacTBOp MEPOKCHIA BOAOPOAA,
npobMpKH, NUHIET, TKAHU pacTeHUH (KYCOYKH CBIPOTO M BAPEHOTO Kap-
Todesid) ¥ KUBOTHBIX (KYCOUKH CHIDOTO M BapeHOro MfAca WAM pPbIOLI),
NeCOK, CTYINKa M IIEeCTHK.

Xon paboTh

1. IlpuroToBbTe NATH NPOOHMPOK M IOMECTHTE B IEPBYI0 MNPOOHDKY
HEMHOTO IIeCKa, BO BTOPYK — KYyCOUY€K chIporo kaprodeis, B TPETBI —
KyCOUeK BapeHOro kKaprodeis, B YeTBEPTYI0 — KYCOUEK ChIPOrO MsCA, B
OATYI0 — KYyCOYeK BapeHOro msca. Kamuure B Kamxayio U3 OpobHpOK
HEMHOro nepokcuaa sopopoja. IIponabmionaiite, uto Oyaer NPOMCXOLUTH
B KaXJ0M M3 NpobOHpOK.

2. Usmenpuure B CTYIKE KYCOUEK CHIPOrO Kaprodens ¢ HeBOIbIIUM
KoJuyecTBOoM Iecka. IlepeHecure uamMenbyeHHBINH Kaprodeias BMmecTe C
IeCKOM B NpoOHMPKY M KANHUTE TYJA HEMHOIro nepokcuiaa Bomopoaa. Cpas-
HATE AKTHBHOCTb M3MEJbYEHHOW M IIEJION pPACTHUTENLHOM TKAaHM.

3. CocraBbTe TAOMHIYy, NOKA3BIBAIOIIYI0 AKTHMBHOCTh KAaMKA0H TKaHH
npu pasauyuHoit obpaborke.

4. O6baAcHUTEe mONy4YeHHBIe peadysabrarbl. OTBeThTEe HAa BONPOCHI: B Ka-
KUX NpoOUpKax NpoABMJIACE AKTHBHOCThH (epmeHTa? OOBACHHTE moOdYeMy.
Kax mposiBifieTcA AKTHMBHOCTH (DEPMEHTA B JKMBBIX M MEPTBBIX TKaHAX?
O6bacuure Habmwgaemoe sBiaeHue. Kax BiMAeT uaMeJbUeHHE TKAHM HA
axkTuBHOCTH (pepmenTa? Pasiuuaercsa JU AKTUBHOCTHL (bepMEHTA B IKHBBIX
TKAHAX pacTeHMN M KUBOTHLIX? Kak Obl Bl IPENJIOMUIM M3MEPHUTh CKO-
POCThL pasyoMKeHusa INepokcujaa Bojopoza? Kak BeI cuuraere, BCe JIH KH-
Bble OpPraHM3Mbl cojep:kar (GepMeHT KaTanasy, obecrmeuMBAaIOINNI pasio-
KeHMe nepokxcuzaa Bogopoza? Oreer obGocHyiliTe.

Bapuanr II

O6opyzoBaHUE: MUKDOCKONBI, NPeIMETHOE M IOKPOBHOE CTEKJA,
CTAKAHBI C BOJAON, CTEKJAHHBIE IANOYKH, IIEPOKCHJ BOAOPOAAa, JHCT
BJI0fIeH.

Xon paborh

1. IlpuroroBbTe mpemapar JHCTA 2J0[4eH, PACCMOTPHUTE €ro IoJ MHK-
POCKOIIOM M 3apHCYiTe HECKOJBKO KJETOK JIHCTA.

2. KanHuTe Ha MHKDONpENApPAT IEPOKCHA BOAOpPOJAa M cHOBa HabJIo-
JaliTe 38 COCTOSAHHMEM KJETOK.

3. O6bacHute Habmiomaemoe spieHue. OTBeTbTE HA BOIPOCHI: KAKOi
ras Beigensiercs u3 kjerok sucra? [louemy mpoHcxoauT ero Beisesenue?
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4. KanEWTe KAl NEpPOKCHAA BOAOPOAA HA IPEJAMETHOe CTeKJIO, pac-
CMOTPHUTE €e II0J MHKPOCKONOM, onuiuuTe Habaiogaemyio kapruny. CpaBuu-
Té COCTOSIHHE TIEePOKCHAA BOAOpPOJAa B JMcTe 3jIoAed M Ha creknae. Cre-
JIa¥iTe BBIBOJBI.

JlaGopaTopuas pabGora 4

Tema: «Mopgonozuneckue 0co6eHHOCMU PACMEHUL PA3AULHbLX 6UO08»

I[enn: obecneunThH YCBOEHHE YYAIIMMHUCH IOHATHA MOP(OJIOrHYecKoro
KpUTepHs BHJAA, 3aKPENUTh YMEHHE COCTABJIATH ONMMCATEJIBHYIO XapakTe-
PHCTHKY pacTeHMil.

ObfopyaoBaHHUeE: }KUBbLIE PACTEHHA WM repbapHble MaTepHasbl pac-
TEeHW#H pas3HbIX BHJOB.

Xon paborhl

1. Paccmorpure pacTeHdMA JIBYX BHJAOB, 3alUIINTe HUX Ha3BaHHUA,
cocTasbTe MOP(OJIOrHYECKYI0 XapaKTePHUCTHKY pacTeHMH KaMJaoro BHAA,
T. €. ONMINHTEe OCODEHHOCTH MX BHELIHEero crpoeHus (ocobeHHOCTH JHC-
TheB, crebJseil, KOpHe#, LBETKOB, ILIOJOB).

2. CpaBHUTe pacTeHHMA [BYX BHJO0B, BHIABHTE 4YePThl CXOJACTBA MU pas-
nuunda. Yem oO0BACHAIOTCA cXojacTsBa (pasianuusa) pacTeHmit?

Jlaboparopuas padora 5

Tema: «Hamenwusocmv 0p2aHUIMOE)»

Ieab: chopMHpPOBATE MNOHATHE M3MEHUYMBOCTH OPraHU3MOB, IIPOJOJI-
JKUTH BEIpAa0OTKY yMeHHH HAOMOJaTh HAaTypaJbHble 00beKThI, HAXOAUTH
NIPU3HAKH M3MEHYUBOCTH.

OGopypoBaHME: pPA3JaTOUHBIH MaTepHasn, WIIIOCTPHPYIOMINNE u3-
MEHUMBOCTH OpraHuaMoB (pacrenus 5—6 Bumo, no 2—3 aKaeMILIfgpa
Ka)aoro Bujaa, HabOpel ceMsaH, IIOJOB, JHUCTLEB M Jp.).

Xoxn paborhl

1. CpaBuure 2—3 pacreHusi OZHOrO BUAa (MJIM MX OTHeJibHBIe Opra-
HBI: JIACThf, CeMeHa, IUIOALI M Jp.), HaAlJAWTe IPHU3HAKHM CXOJCTBA B MX
crpoernu. OOBACHHATE HOPUUMHEL CXocTBA ocobeil OJHOro BHAA.

2. BuigBuTe y mccieayeMbIX pACTeHUil NpHsHaku pasanuud. OrBeThb-
Teé Ha BONPOC: KaKHe CBOMCTBA OPraHM3MOB OOYCJIOBJMBAIOT pPa3JHYHA
MeXAY 0coOAMH OAHOIO U TOro ’Ke Buja?

3. PackpoiiTe 3HaYeHHEe ITHX CBOMCTB OPraHU3MOB [JIf 9BOJIOIIHH.
Kakue, Ha Ball B3rJfj, pasauuus o0YCJIOBJEHbI HACJEJICTBEHHON H3MEH-
YMBOCTBIO, KAKMEe — HEHAaCJIeJICTBeHHOU uaMeH4YuBOCThIO? OO0bsAcHHUTE, KaK
MOTJIH BOBHHMKHYTEH Pa3/IMUUA MeXAy 0co0AMH OZHOrO BHIA.

JlaGoparopuas pabGora 6

Tema: «IIpucnocobieHHocms OpzaHU3MO8 K cpede obumaHui»

Ileaw: chopMupOBaTE MMOHATHE NPUCITOCOOJEHHOCTH OPraHM3MOB K Cpe-
Je obuTaHUA, 3aKPENHUTh YMEHUe BBIABIATE 4YePThl IPHCIOCOOGIeHHOCTH
OpPraHu3MoOB K cpefie 00MTaHHA.

Ob6opynoBaHmue: repbapHEsie 0o6pasnbl pacTeHMH WJIM KOMHATHBIE
pacTeHHdA, dydyesja MM PHUCYHKH JKMBOTHBIX DPA3JMYHBIX MeCT OOHTaHUA.
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Xoxg paboThl

1. Ounpegenure cpeay OOMTAHHA PACTEHHS M YKUBOTHOTO, IPEAJIOMKEH-
HOIO BaM /I MCCJIeOBAHUA.

2. BrifiBUTEe uepThI NPUCHOCOBJEHHOCTH K Ccpeie ODMTaAHMA.

3. BuifABHTE OTHOCHTEJBHBIH XaPaKTEpP NPHUCHOCOBJEHHOCTH,

4. Ha ocHOBaHMHM 3HAHHH 0 ABHIKYLIMX CHJIAX JBOJIOIUHA OOBACHUTE
MeXaHM3M BO3HMKHOBEHHSA IPHCIOCOOIeHHI,

JlabopaTtopnas pabGora 7

Tema: «Apomopgposvr (y pacmenuir) u uduoadanmauyuu (y HaAceKo-
MbLX )»

Ifeav: chopMHUpPOBATH yMEHHE BRIABJIATH ApoMOpP(O3bl W MAMOALATITA-
IUM Y PacTeHWH M KMBOTHBIX, 00BACHATHL UX 3HAYEHWE.

OGopyaoBaHue: repbapHble MaTePHaJbl BOJAOPOCJeil, MXOB, Namo-
POTHHKO0GPA3HBIX, IBETKOBBIX DPACTeHWH, BETOYKH COCHBI MJIH €JH, KOJ-
JIEKIIMH HACEKOMBIX.

Xon paborwm

1. PaccmorpuTe pacTeHHMs: BOJOPOCIbL, MOX, [ANOPOTHUK, BETOUKY
COCHBl MJIM eJM, LBETKOBOe pacteHue. HasoBuTe wuMeommecad y HHX
OpraHsl.

2. BoifiBUTe uepTHl YCIOMKHEHUS B CTPOGHHM PACTEHMNA ATUX OTAEJIOB
¥ packpoiite ux sHavenwe. OnpezesnTe, MO KAKOMY HANPABJEHUIO LA
9BOJIIOLIMA PACTEHHMI OT BOAOPOCJ]EH A0 MOKPBITOCEMEHHBIX.

3. PaccMoTpuTe HACEKOMBIX DA3HBIX OTPAAOB (YEHIYEeKDPBLJILIE, MPAMO-
KpPBIJIbIe, JBYKPBLIBIE W 1p.), BBEIABUTE B MX CTPOEHHHM UYepPTHl CXOACTBAa
u pasnuumus., ChenaiiTe BBIBOJ O HANDPABJEHWM JBOJIOHUH HACEKOMBIX.

4, Onumure MAMOAAANTAIIMM Y HACEKOMBIX pPACCMATDUBAEMBIX OTPSH-
JOB, PACKpPOITe MX JBOJIOIMOHHOE 3HAYEHME,

JlabopaTropuas paGora 8

Tema: «Penomunvl MeCmMHLIX COPMO8 pACMEHUIL»

Ilenv: cchopMupoOBaTh 3HAHUA 0 MOAMMPHUKANMOHHON WM3MEHYMBOCTH,
YMEeHHe OIMCEIBATL pACTeHMS MO (DEHOTHNY WM CPABHUBATH HMX MEXIY
coboi.

Ob6opyanoBanue: repbapHbsle 9K3eMIUIAPHEl PA3JUYHLIX COPTOB pac-
TeHHH (NIIeHHIa, POXKB, AYMEHB M JIp.).

Xonxg pabors

1. PaccMoTpuTe aBa 3K3eMILIAPA PACTEHMH MINEHUIBI (DKM, AYMEHSA
n ap.) oaHoro copra. CpaBHHTE 3TH paCTeHHS.

2. Omumure GEHOTHI KayKJA0ro pacTeHus (0co0eHHOCTH CTPOEHMSA
JUCTBEeB, crebieil, NBeTKOB). BBIABUTE NPHU3HAKH, BO3HMKIINE B DPE3yJb-
rare MOAMMUKAIMOHHON M3MEHYMBOCTH M OOYCIOBJIEHHBLIE TeHOTUIIOM.

3. Packpoiite npuuymHbl MOAM(DUKAIMOHHON M3MEHUMBOCTH, e€e 3HAa-
YeHHe.

Jlaboparopuasn paGora 9 (B ABYX BapuaHTax)
Tema: «Hamenyusocmsv, nocmpoeHue 6apuauyuoHHozo pada u eapua-
YUOHHOU KpUBOU»
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Ifeab: TMOBHAKOMHUTL YUYAIMXCHA CO CTATHCTHUYECKMMH 38KOHOMEPHO-
cTAMM MOAMGMPHKAIMOHHOH H3MEHYMBOCTH, BhIpafoTaTh yMeHHEe CTPOMTH
BAPDMALMOHHBLIA pAJ M rpadMK HM3MeHYHMBOCTH HM3Yy4YaeMOoro IpH3HAKA.

Bapuanr I

ObGopynoBaHue: ceMeHa paconu, 600608, KOJOChA MIIEHHUILI, DKM,
KayOHM Kaprodens, JHCThbA axkauum, xKieHa (mo 10 aK3eMIIAPOB OQHO-
ro BHJAa Ha mIapry).

Xon paboTh

1. PaccmoTpuTe HECKOJIBKO pacTeHHi (ceMAH, KaAyOHel, JUCThEB U Ap.)
OZHOTO BHJA, CPABHHTE HMX pasMepbl (MM IIOCYUTANTE KOJUYECTBO JIHC-
TOBBIX ILIACTHHOK Yy JHCTBEB) HMAM JApyrue mnapamerpsl. JlaHHble 3amu-
mIuTe.

2. IonyueHHble NaHHBIE 3aHecHTe B TabaMIly, B KOTOPOH IO TOpH-
30HTAJM CHAaYajla PACIOJIOKHTEe PAA 4YHCes, 0ToOpaskaioliux I0cjej0Ba-
TeJbHOE H3MeHeHWe NpH3HaKa (HampuMmep, YHCJIO0 KOJIOCheB B KOJOCKe,
pasmep CeMfH, AJWHA JHCTOBOH IIACTMHKH), HMKe — YACTOTY BCTpedya-
eMOCTH Kajoro npusHaka. OmpenennTe, Kakue NPH3HAKH BCTPeUAlOTCA
Hanbosiee 4yacTo, Kakue — pEAKO.

3. Orobpasure Ha rpagMke 3aBHCHMMOCTH MeMJY M3MeHEHHeM IpU3Ha-
K4 M YacTOTON ero BCTPeYaeMOCTH.

4. CpenaiiTe BBIBOA O TOM, KakKas B3aKOHOMEPHOCTb MOAM(HKAIMOH-
HOHl M3MEeHYHMBOCTH BaMu oOHapy:keHa.

Bapumant II

ObGopyanoBaHHue: JUHEHKA MIM CAHTHMETP.

Xopxn paborsl

1. HamepnbTe pocT Ka)KAOro INKOJbHHKA B KJAacce ¢ TOYHOCTBIO
[0 caHTUMeTpa, OKpyramB uudpsl. Hanpumep, ecnm pocr cocraBiaser
165,7 cm, samumure, yro poctr 166 cm.

2. CrpynnupyiTe noJgydeHHble OU(PBLI, KOTOpPble OTJNYAKTCH APYr OT
apyra Ha 5 em (150—155 cm, 156—161 cm u T. n.), m nojcduraiite
KOJIMUeCTBO VUYEHMKOB, BXOAAIIMX B Kayayio rpynny. [losyuyeHsble naH-
HbIe 3alMIIHTe:

KonunyecrBo yvamuxces ... 2

PoCT, B CM .ivssiisissssssrsssnld8—1850

3. IlocTpoiiTe BapHALIMOHHBLIA pPAJ HM3MEHYMBOCTH POCTA YYEHHMKOB, a
TAKIKe BAPHAIMOHHYI0O KPUBYIO, OTKJAABIBAA 10 FOPU3OHTANBHONR OCH POCT
yyamuxcs B MWIIMMETpax, & HA BEepPTHUKAaJbHONW OCH KOJHMYECTBO yd4a-
IIUXCA ONpe/le]IEeHHOTO POCTA.

4. BolumciauTe CpPegHWHA POCT YYEHHKOB Ballero KJjacca IMyTeMm jele-
HUA CYMMBI BCeX H3MepeHuil Ha o0llee 4YMCIO HU3MEepeHHUi,

5. BeryucauTe ¥ oTMeThTe Ha rpauke CpeHHH POCT AeBOYEK M Majb-
YHUKOB.

6. OrBeThbTe HA BOIPOCHI: KAKOM pOCT YYEeHHMKOB B BallleM KJacce
BecTpedaeTcs Haubosnee 4acto, kaxkoid — Hambonee peaxko? Kakme oTkJO-
HeHus BCTpedalorcsa B pocrTe yueHMKoB? KakoB cpefHH# pocT AeBOYEK H
MaJabuMKOB B Bamem Kuaacce? KakoBbl NPHYMHBEL OTKJIOHEHHMH B pocte?
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ITonresas paGora (MoKeT OBITH BHINOJHEHA OCEHBIO M BECHOIH)

Tema: «Boadeiicmeue uenosexa Ha 800HYW cpedy u 3azpasHeHue
Gepezoe 8000em08»

Llens: cchopMupoBaTE y YYEeHMKOB IOHMMAHHWE, YTO BCE MBI 3arpfa-
HfieM CpeAy, KAK HeINOoCpPeJCTBEHHO, TAK M KOCBEHHO, M BCe Mbl MOKeM
YTO-TO CHeJIaTh AJIl YMEHBIIeHHS 3TOr0 BArpA3HeHUS.

OcHoBHaA MHGDOpPMANHUA: KauyecTBO BOALI B BOJOEMe B ompeje-
JIEHHON CTemeHW BaBHCHT OT TOro, YTO MNPOMCXOAWT HA IJIOMAAX BO-
nocbopa; 9po3uA IIOYB MOXKET BHI3BATH MOMYTHEHHE BOJALI; COPOCHI IpoO-
MBIIIJIEHHBIX MPEINPHATHH, KOMMYHANBHLIX XO03AWCTB BBISLIBAIOT 3arpfAs-
HEHHs#; CBAJIKM M Mycop Ha Gepery BojoeMa He TOJBKO MOPTAT JaHAmadr,
HO MOTYT OBITh MCTOYHMKOM BpEAHBIX BEINECTB, BhIMBIBAEMBIX M3 OTXO0-
JIOB M IOMNAJAAIOIINX B BOJOEMEI,

Xon paborh

1. Yuennku genAaTcA Ha TPYNNOBI, W KaXAas Cpylmna roToBHT coob-
I[eHHe: YTO MM HM3BECTHO O MECTHOH pexKe MJIM 03epe; OTKYJAa BOJOeM
cobupaer BOAY; NPOTEKAeT JIM peKa uYepe3 ropoja; Kak HCIOJb3VIOTCH
3eMJIM, OKPYIKalollue BOJOEM; KAKHEe HCTOYHUKH 3arpA3HeHUS MOTYT BJIH-
ATH HA KAYECTBO BOJBI.

2. TlomeBoit BHIXOZ K BOJOEMY,

IToGepesxbe pexkm MM o3epa AeNHTCA MeMKAY rpynnamu. Pasmep yua-
crka or 100 xo 200 m.

3. Kakpaa rpynma omnmuchiBaeT CBOM y4YacTOK, NPHHMMAas BO BHHAMA-
HHe BCe BO3MOKHbIe MCTOYHHKH 3arpa3HeHusd, MAYINEro M3 HaceJeHHOro
NyHKTa, OGBITOBBIE M NPOMEIILIEHHBIE OTXOJbl Ha Oepery. I'pynma onesu-
BAET POJb MCTOYHMKOB 3arpA3HEHHAsS M CBAJOK (BeJIMKM WM MAaJbl, IIO-
CTOAHHEI HJIM BpPeMeHHBbI, AJHUTEJLHO AeHCTBYIOINIME WJM BHOBL TOSBHB-
mueca U T. 1O.).

4. IlnaHBl YYacTKOB BBINOJHSAKT B YCTAHOBJIEHHOM Macimrtabe, uToObI
3aTeM MOXKHO ObLIO COCTABUTH €AMHEBIN muaH. Ha muanel HaHOCAT mOJy-
YeHHBIE JJAHHBIE,

5. Ilpomecxoaur obcysk/eHne pe3dyabTATOB B Kiacce. I[IpuHMMAaOTCH BO
BHUMaHWE: MCTOYHMKM 3arpA3HeHHfA, MX MECTOHAXOMKIeHWe, BIMAHWE Ha
PeKy Kak II0 ee Te4eHHWI0, TAK H IPOTHB Hero.

6. I'pynma BRICTYHAET ¢ NPEAJOMKEHHAMH: YTO MOKHO CAeJaTh, 4YTO-
ObI yMEHBIINTH 3arPA3ZHEHHE BOJOEMAa; YTO MOTYT CcAeJaTh MeCTHBIe BJa-
CTH M UYTO MOTYT cCAeJaTh CAMH YYEHHKH [Jf TOr0, 4TOOBl VMEHBLIIUTH
Oyaymue 3arpA3HEHHUS W UCIPABUTH CYIIECTBYIOIIee Mojoxkenue nena. Kax-
Aas TpyImna AoJIXKHA IPeIOMHATE MePHl CIIaceHUs Npeykje BCero AJs CBO-
ero yd4acTKa.



KPATKHA CJIOBAPb TEPMHHOB

Annens — BapMAaHT IeHa, KOHTPOJMPYIOLIMHA OJHO M3 [POABIEHUH IpH-
3HAKA.
AnbTepHATHBHBIH — B3aMMOMCKJIIOYAIOMIHIA.

AHTHTeHBI — BEIeCTBA, BOCIPHHUMAIOIIHECS OPraHU3MOM KaK 4JyyKepoj-
HBle ¥ BbI3bIBAIOIIME CHELH(MHUUYECKYI0 MMMYHHYIO PEaxkuuio.

Aunturena — ruobyasipHble 0enku, cnenuduuecKH CBA3LIBAIOIIHECA C Uy-
JKEpPOJHBIMM BelllecTBAMM (aHTHTeHaMHM) M obecreymBaloliue MMMYHU-

TeT.

AHTPOOHJBEI — uYeJIOBeK00oOpa3HEIe,

Apean BuMaa — TeppUTOpPHA, HA KOTOPOH 00MTAIOT HpeAcTaBUTENH JaH-
HOTO BHIA.

Apomopq:oa — BO3HHMKHOBEHHE B XO0Je 3BOJIOIIMH IPH3HAKOB, KOTOpPEIE
CYIIEeCTBEHHO MNOBBIIIAKT CJOKHOCTE YPOBHA OpraHU3alMy MHUBBIX Op-
raHM3MoB.

Accuvunanusa (nnactuuecKnii o6MeH) — COBOKYIIHOCTL peakuuit GHocHuH-
Te3a BBICOKOMOJEKYJSIPHBIX coeJuHeHUN u3 OoJiee NPOCTHIX.

AY’I‘OCOM‘H — HEeIoJoBBle XPOMOCOMBI, OIHWHAKOBEIE Y 060MX TOJOB.
Baacroueins — TIOJOCTh, B3AMOJHEHHAad MHMHAKOCTBIO, BHYTPH 6J'IB.CTY.JIbI.
BereraTusHoe Pa3sMHO¥KeHHe — BH]J Gecriosioro PasMHOMEeHHHA; pPasMHO-

JeHHe ¢ IIOMOIIBLI0 OTAEJNEeHHMS YacTH Teja B3POCJOro opraHuama (ue-
PEHKH, IIOYKOBAHHME) MJIM C IIOMOIbI0 BHIOM3MEHEHHLIX yacTeil opra-
Huama (KayOHM, JYKOBMIILI, KODHEBHINA).

BexkTop — B reHHON HH)KEHEDHUM HCKYCCTBEHHAA TeHETHUYeCKad KOHCT-
PYKIMA AJA TepeHoca IeHeTH4YecKod HHGOpMAUMM B YYXKEPOAHYIO
KJETKY; B KA4ecTBe BEKTOPA MCIOJL3VIOTCA IJIa3MMALl DakTepuil, BU-
PYCHI.

BaroeMKOCTs IMOYBBI — CHOCOOHOCTH IMOUBBLI IIOTJIONIATL M YAEPMHBATH
onpeje/ieHHOE KOJMYECTBO BJATrH.

BogonpoHHIIaeMOCTh MOYBbI — CIOCODHOCTH IIOYBBI INPONYCKATE BOAY;
BhIpAJKAeTCs B MHJLIMMeTpax NpodMIsTPOBaBIIelicA BOAbI 3a OIpene-
JIEHHOE BpEeMH.

lannounHslii — uMewIIUi oauH Habop xXpomocom (n).

I'en — snemeHTapHas eauHUIA HaciaeacTBeHHocTH; yyacrox ITHE, komu-
PYIOIIMHA OJHY IOJHUIENTUAHYI Ienb Wiau oxHy Mmoxeryny PHEK.
I'esom — cosoxkynHocTh Mojgexya IHK rannmomamoro mabopa xpomocowm;

MOJHBIA HAGOpP IeHOB OIpEeeJeHHOTO BHUAA OPraHU3MOB.

I'erepo3aurora — OpraHU3M WJIH KJIETKA, Y KOTODLIX IOMOJIOI'MYHbIE XpO-
MOCOMBI HeCYT pasjIMYHEIe AJJIeJH ONHOTO M TOTO JKe TIeHa.

I'm6puag — opraHmaM, IIOJYVYEHHBLIH B peayiabrare O0beIMHEHUs OTJIHYA-
IOIIUXCA APYr OT APYra reHOMOB.

I'omeocTas — crnocoBHOCTE OMOJIOrMYECKUX CHUCTEM IOLJepKHUBATHL IOCTO-
SAHCTBO CBOEro cocTaBa U CBOICTE. '

I'omoaurora — [OIUIJIOMAHAA HJIM MOJHIIOMAHAA KJETKA WM OpraHmamMm,
YV KOTOPBIX NOMOJIOTHYHBIE XPOMOCOMBI HECYT MAEHTHYHBbIE aJJIeJId O1-
HOI'O reHa.

296



T'omonornuysbie XPpOMOCOMBI — Mapa XPOMOCOM JMILIOMAHON KJIETKH, CO-
AepKaluX OJAMHAKOBBIN Habop reHOB M MMEIIIMX OJAMHAKOBYIO MOp-
osoruio.

l'omonorusa — ¢X0ACTBO MeXAY NPEACTABUTENAMH PA3HBIX BUIOB, 06VCI0B-
JIeHHOe OOIIHOCTHIO MX IIPOMCXOMKICHUSA,

l'opMoHBI — OGHOJIOrMYECKH AKTHBHBIE BEIECTBA, CMHTE3NDYeMble CIIeI-
aTM3UPOBAHHBIMHM KJIETKAMM H OKa3bIBAIOLIWE IleJIeHAlIpaBJIeHHOe Aeii-
CTBHE HA APYrHe OpraHbl M TKAaHH.

JdeTpur — MeJKHMe OpPraHMYECKHe 4YacTHIBI (OCTATKH pAa3IOKUBIINXCS
JKUBOTHBIX, pacTeHHUN M rpubGoB BMecTe ¢ GaKTepusaMH), OCeBIIMe HA
JHO BOJOEMa HJIM B3BEHIEHHBIE B TOJIIE BOILI.

JduBepreHuusa — pPACXOKIEHNE NMPU3HAKOB YV POACTBEHHBIX BUJIOB 34 CUeT
NpUCIocoBIeHUA K DPAa3HBIM YCJIOBHAM CpPebl.

JAunaouansiii — MMeEON[M ABOMHON Habop xpomocom (2n).
JHCKpeTHbIiT — COCTOAIIMH M3 OTAENBHBIX YACTHIL.
Auccumuasauna (3HepreTUYecKuit 00OMeH) — COBOKYIHOCTh peakIuii pac-

LIeNJIEHNs ¥ OKUCJIeHMHA OpPraHHYecKHUX BEINEeCTB, B X0Je KOTOPBIX 00-
pasyioTci OpPraHnYecKHe COeJMHeHUSA C BBICOKOAHEDPreTHUYEeCKMMMU XH-
MHUYECKMMHU CBA3AMH, udaile Bcero ATO,

Jlipeiid remoB — ciydaiiHble HeHANpaBJEHHbIE M3MEHEHWHA YAaCTOTHI Te-
HOB B MONYJANUAX OrPAHUUYEHHOTO pasMepa.

/Apenax — cucreMa IOJA3eMHBIX KAHAJIOB (ApeH), MOCPEACTBOM KOTOPBIX
OCYLIECTBJIAETCA OCYIIeHHE CeJbCKOXO03AMCTBeHHBIX 3eMelb, OTBOJ IO~
3eMHON (IPYHTOBOiI) BOABI M TIOHMYKEHUE ee YDOBHA.

Apobaenne — nociejoBaTeNbHbIE MUTOTHYECKHE AEJEHUA OIJIOLOTBOPEH-
HOW #ANIEKJIeTKN (MJIM HeOoIJOZOTBOPEHHOH AWIEKJIeTKM IIpH mapre-
HOT'eHe3e).

Hpuoananranuusa — YacTHOE MNPHUCIOCOOJEHME K MECTHBIM VCIOBUSAM
Cpejkl.

Hurepdasza — cragusi KJIETOYHOTO NUKJIA MEMJAY ABYMSA [eIeHHSMH.

Hppuranus (opomenue) — MOABOJ BOALI HA IOJH, HCIBITHIBAIOIINE He-
AOCTATOK BJIArd, AJA CO3JAHHUA CEJIbCKOXO3AWCTBEHHBIM DPACTEHUAM OII-
TUMAJBHOTO PEeXXHUMA.

Kapter xpomocom — cxema NOpSAKa DACHOJOMKEHMA ¥ OTHOCHTEIbHBIX
PACCTOAHMIT MeKAYy reHaMu OIpe/eJIeHHBIX XPOMOCOM.

KneTounslit MMKJI — NPOMEKYTOK JKM3HM KJETKH OT OZHOTO MHTOTHYE-
CKOr0 JIeJIEHMS 10 ApPYroro.

Knom — COBOKYNHOCTH KJETOK WM ocobeif, NMPOMCXOAAIAX OT OIHOTO
npegKa mnyreM 6ecrosioro pasMHOMKEHUSH.

Konor (mam Tpunier) — mocie0BaTENbHOCTh TPeX HYKJIEOTHMJIOB, KOAM-
pymlias BKJIKYEHHEe B CHHTe3HpyeMblll 6esIOK CTpPOro onpeaeleHHOHR
AMMHOKMCJIOTHI.

KonBeprenuus — CxXokJeHWe NPU3HAKOB YV HEDOJCTBEHHBIX BHIOB BCJEJ-
CTBHE TPHUCIOCOBJeHHA K CXOAHBIM YCJIOBHAM Cpebl,

Jleiikemus — 3j0KauvecTBeHHOe 3a00JIeBaHME KDPOBH.

Jlunmuael — KMpPEI M KMPONOAOOHBIE BelIecTBa, BXOAAIIME B COCTAB
Guosnornyeckux memOpad. Bee aunuasl ruapodobHEI M II0XO0 pacTBO-
PHMEI B BOJIE.
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MesogepMa — CpeAHHH 3aPOABLIMIEBLIN JHUCTOK Yy OOJBIIMHCTBA MHOIO-
KJIEeTOUHBIX >KHMBOTHBIX.

MexaHuuecKHii COCTAB MOYBLI — IPOLEHTHOE COJAepKaHue B MO4YBe rpa-
HyJ (arperaToB, 3epeH) OIpeJeeHHOTO pasmepa.

MuMHKpHA — [OOADAMKATEILHOE CXOACTBO HE3AIU[UINEHHOrO0 OpraHuaMa ¢
BAIIHINEHHBIM (AJOBUTHIM, HeCheAOOHBIM), OJMH M3 THUIOB MOKDPOBH-
TeJLCTBEHHOH OKpacku M (POopMbI.

Moaudukauusa — HEHACHEJCTBEHHOE H3MeHEeHHe.

Myrares — (HU3HYECKHH HIH XUMHYECKHMH (aKTOp, YBeJIUYHBAIOIIHH
4acTOTy MYTAIlHM.

Myrauusi — HAacJeJCTBEHHOe H3MeHeHHWe; N3MeHeHHe TIeHa.

OHTOreHe3 — HHIUBHAYVAJIbHOE PA3BUTHE OCOOH.

Onepor — eAMHHIA TPAHCKPHUIILHUHK Yy IPOKAPHOT, COZEp:Kauiad OJHH HIH
HECKOJIbKO IMeHOB, KOAUDPYIOIUX OeJIKH, IIPUHUMAKIINE YYACTHEe B OJ-
HOM OMOXMMHUECKOH Ienu peaKIui.

OpranuzaTopsl — oOmnpejie/IeHHLIE yYacTKN dMOPHOHA, OKA3bIBAIOIIHAE BIIH-
SAHHEe Ha coceJHHe y4YacTKu M obecrneynBaiolue MX pPa3BuUTHe B OIpe-
JeJIEHHOM HalpaBJIeHHH.

OpraHouMasl — IIOCTOAHHBIE KJETOYHBLIE CTPYKTYPHI, obecrieyuBalomue BEI-
nonHeHHe cnenuuyUecKHX (pyHKIHMI B Ipoiiecce KU3HeAEATEIbHOCTH
Kinerok. MemOpaHnHble opraHonbl — IiazMatudyeckas memOpaHa, fnep-
Has o00J04YKa, SHAOILIA3MAaTHUYecKas ceTb, anmapar [oabmmxu, JN30-
COMBI, MHUTOXOHApPUM, niacTujabl. HememMOpaHHBIE OPraHoMAbBl — Xpo-
MOCOMEI, PMDOCOMBI, IEHTPHOJH, IHUTOCKEJEeT, PeCHHUYKH, KIYTHKH.

IIapresorenes — ¢opma IOJOBOIO PA3MHOMKEHMA, IIPH KOTOPOH KEHCKHE
[IOJIOBBbIE KJETKH pasBMBaloTCA 0e3 OIIOAOTBOPEHUA.

Ilegocepa — NOUYBEHHBIH INOKPOB 3€MJIH.

Ilepekpect — o00MeH HOEHTHYHBIMM YYACTKAMH TI'OMOJOTHMYHEIX XPOMO-
coM BO BpeMsa mnpodassl Meifosa.

IInasmuasr — BHexpomocoMHbie Mosiekyiabl J[ITHK, He aBnsmomuecsd »Kus-
HeHHO HeoOXOJUMBIMHM [JIA KJETKH.

IlogBecok — wyacTh 3apojbIlla IBETKOBHIX PACTEHMH, MOAAepP:KHBAIOIIAA

cOOCTBEHHO 3apoJbllll B COCTABE CEMEHHW M CJyKamad AJdA JOCTABKH
MUTATEJNBHBIX BEIeCTB B 3apOJbIIII.

Ilogmecok — KYCTAPHHUKH M YACTH JE€PEBbhEB, HE JOCTHIAIONIUX BBICOTHI
JIPEBECHOr0 sApyca JecHoro coobmiecTea.

Hoaunaouaua — KpaTHOe YBeJMUYEHHE YHCJIA XPOMOCOM.

IMoaucaxapnasl — BBICOKOMOJIEKYJIAAPHBIE YIJIEBOJbI, IMOJMMEPEI, MOHO-
MepaMM KOTOPhIX SHBJIAKTCA NPOCThIE caxapa.

IlouxkoBanme — crnocob Oecrosoro pasMHOMKEHHMs, IIPH KOTOPOM Ha Ma-
TEePUHCKOM opraHuame obpasyercsi BbipocT — mnouka. M3 moukm pas-
BMBaeTcAd HOBas 0c00b.

IIpeBpamenne — npeobpaszoBaHue OpraHuaMa B IIpolecce mnocTaMOpuo-

HAaJBbHOTO Da3BUTHA, B Pe3yJbTaTe KOTOPOTO JHMYMHKA IIpeBpallaeTcs
BO B3DPOCJBIA OpraHuaM.

Ilpupoansie pecypcesl (ecTecTBeHHbIE pecypechbl) — KOMIIOHEHTBI IIPHUPO-
[BlI, MCIOJb3yeMble 4YelOoBeKOM. I'saBHBle Buawml II. p. — MuUHepaab-
Hble, 3€MeJbHBIe, KJIMMaTHYEeCKWe, BOAHBIE, OHMOJOrmYecKue.
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IIpomorop — ysmasaembrit PHK-monumepasoit yuacrox JIHK, ¢ koropo-
ro HaumHaerca cuHres PHK.

PaanoHyKJIHABI — pajgHOAKTHBHEIE fHApPA M ATOMEL.

Perynaropusie reasl — yuacrku [JHK, cnenuduueckn BKIIOUAIONIHE WM
BBIKJIIOUAOIINE TPAHCKPHUIIUAIO CTPYKTYDHBIX T'€HOB B pAasHBIX opra-
HaX ¥ TKAHAX, HA PA3HBIX CTAAHUAX DA3BUTHUSA OpPraHMsMa.

Peaykuusa — HeJOpasBUTHe MJIM II0JIHOE MCYe3HOBEHHME OpraHa, KOTODBIi
ObLT HOPMAJBHO DAa3BUT Y MNPeAKOBBIX (opm mau Ha 6Gosee paHHUX
cTaguAX OHTOreHe3a.

PexomMOHHAIIMA — mepepacnpe/elieHle POAUTETLCKOr0 MeHeTHYeCKOro Ma-
Tepuaja B IOTOMCTBE B pe3yjbTaTe MHEpPEeKpecTa U PACXOMKJIEHHUA TOo-
MOJIOI'MYHEIX XPOMOCOM B Meloase.

CKOpOCTh €erofHOro NPUPOCTa — EeKEroAHBIA NPUPOCT, OTHECEHHBIH K
YMCJIEHHOCTH HAceJeHHUsA M BhIPAYKEHHBIH B INPOIEHTAX.

Cnopsl — cnenuannaupoBaHHBIE KJIETKM HEKOTOPHIX pacTeHHil W rpubos,
cay:xamue Aaa 0Gecroyioro pasMHOMKEHUS.

CrBolOBBIE KJIETKH — pOJOHAYAJbHBIE KJIETKM B OPraHaX M TKAHAX JKU-
BOTHBIX; CHOCOOHBI PA3MHOXKATHCHA, 3aMEHAS MOTMOIIMe MJM TOBDEN-
JIeHHBIe KJIETKH.

CTpyKTypHBIE TeHBI — TeHBl, B KOTOPBIX 3aKOJAMPOBAHBI OEIKH.

Takcon — rpynnupoBKa OpraHM3MOB, NPUHATAA B CHCTeMaTHKe (Hamnpu-
Mep, BHMI, POA, CeMeMcTBO).

Tepmunarop — yuacroxk IIHK, va koropom sasepmaercs cunates PHEK.

TpaHcrenesa — BHECeHHE UYKepPOAHOH WM M3MEHEeHHOH TeHeTHYecKOi
HHGOPMAIIMH B PeHOM MXMBOTHBIX, PACTEHHH WMJIM MUKPOOPraHH3MOB.

TpancniasTanMsa — mnepecajka TKAHEH WM OPraHoB.

Tpancopmusm — cucremMa NpeACTaBJeHUil 06 M3MEHAEMOCTH BHOB.

®AO — npoaoBONBLCTBEHHAA W CENbCKOX03ANCTBeHHas opranmsanua OOH.

@eHOTHNI — COBOKYITHOCTH BCeX INPHU3HAKOB OpraHM3Ma.

®epmeHT — 6eJIOK, KATAJIU3UPYION[HE GHOXUMHUYECKYIO PEAKIINIO B KJeT-
Ke, B OpraHmuaMme.

PoronepHoausM — HM3MEHEHHA B NPOIECCAX POCTA M PASBHTHA OpPraHMU3-
MOB, CBA3aHHble C M3MEHEHHeM JIMHBLI CBETOBOTO [IHA.

XMTHH — ONOpHBIA HoJucaxapuj 0ecro3BOHOYHBIX M IpuOOB.

Xaopodpuansr — 3eJeHble NHUIMEHTHl PACTEHHH, € MOMOIILIO KOTOPBIX
OHM YJIABJMBAIOT 3HEPTrHI0 COJHEYHOr'0 CBETA.

XpomaTHaa — MOJIOBMHA XpoMOcOMHI mocie yasoenua JIHK; omma xpo-

MaTHAa cojep:kUT oxany mouaexkyny ITHE.

Xpomocombl — HeMeMOpaHHBIE OPraHOMALI KJETOUHOTO AApA, COCTOMIIHE
u3 ITHK u ynmakoBouHBIX 0e/KOB M HABIAIOIIAECH HOCHUTENAMH IeHe-
THYEeCKOH HH(MOpManmnu.

Heamomnosa (Man KJXeTYaTKa) — OCHOBHON ONOPHBIN NOJMCAXapUI KJe-
TOYHBIX CTEHOK DACTeHMM, OAMH M3 CAMBIX pPACIPOCTPAHEHHBLIX [PH-
POIHBIX IOJMMEpPOB.

IleaTpoMepa — y4YacTOK XPOMOCOMBI, K KOTOPOMY NPHKDEILIAIOTCH HH-
TH BepeTeHa BO BpeMsa MHUTO3a M Meiiosa.

Yucras JUHHA (MM KJOH) — TOTOMKHM OJHOH 0co6W, pPa3MHOIKAIOIMIEii-
CA C IOMOLIBK CAMOOIJIOAOTBOPEHMS, I'OMO3MI'OTHBIE IO OOJBIIHHCT-
BY T'@HOB.
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Illensp — npubperxknas uyacte AHa MupoBoro oxeaHa ¢ IJIyYOHMHON BOMIBI
100—200 m. B mensdoBsix Bomax aobeiBaerca oxoao 90% puibwl,

IJBOMIOIMA — HCTOPUYECKOE HM3MeHeHMe (OPMBI, OPraHM3AIHUH W IIOBe-
[EeHUA KUBBLIX CYIIECTB B PAAY IOKOJEHWUIl,

JKCKPeMeHThl — TBEp/Jble U JKUIKUEe HCIPAKHEHUA MKHUBOTHBIX.

JKTOAEpMA — HAPYIKHBIM 3aPOABIIIEBBLINA JUCTOK ¥ MHOTOKJIETOUHBIX MU~
BOTHBIX.

JHTONEpMA — BHYTPEHHUH 3apOABLIMIEBBIH JHCTOK Y MHOTOKJETOYHBIX
KUBOTHBIX.

OPUTPOIMTEI — KpACHBIE KJIETKH KDOBM Yy MO3BOHOUHEIX, COJEPIKAIie

remornobun (2 - 10* monexyn B Ka0ii), IepeHOCAIIHE KHCJIOPOA OT
JIETKMX K TKaHAM M YIJIEKHCJOTY OT TKAHEeH K JIETKHM.
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