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LWKOJIbHUKY OB YYEBEHUKE

Brl HaunHaeTe H3yuaTh HOBEIM paszes GHOJOTHH, KOTOPHIH 0600maeT moy-
YeHHBIE PaHee 3HAHUA O JKU3HM PACTeHWil, JKHBOTHBIX, YeJOBEeKa U PAaCKpbIBa-
eT obIIMe 3aKOHOMEPHOCTH CTPOEHH A, KH3HEAEATEeIbHOCTH U PA3BUTHA MUBBIX
CHCTEM: OT KJIeTKU 10 6uochepsl.

Copep:xanne yueOHHKa MPENCTABIEHO PasiesiaMHy, IrJiaBaMH M maparpada-
mu. Kaxaerii naparpad aas yaobcTBa YCBOEHHA MaTepuasna pasbuT Ha CMbIC-
J0BbIe OJIOKH.

Ina obmeruyerusi paboTel ¢ yueOHON KHUTOM NOAYHUPHBLM KYPCUBOM B TEK-
cTe BhIJlejIeHBl TePMUHEBI, 00A3aTeIbHEIE /1A 3allOMHHAHUA, & C8EM.JbLM KYpCU-
80M — TIOHATHHA, KOTOPBIE BBOAATCHA BIEPBBIE W MOTYT OLITh BaM HE3HAKOMEI.
Ha aTu TepMHHEL cieayerT oOpaTUTh BHUMaHMe, TAK Kak 0e3 MX YCBOGHHA BAM
OyZeT CI0MKHO ITOHATH IOCAeAYIOIUIH yueGHBII MaTepual.

Baima 3ajjaua — He TOJLKO IPUOOPECTH 3HAHUSA, HO U JO0MTHCA 3HAUMTEb-
HBEIX Pe3yJbTATOB B PA3BHATHH KAaUeCTB JHIYHOCTH, OIPEASIAIIIAX OTHOIIEHHE K
CBOEMY 3/]0POBBIO, NIPUPOZe. Bbl JOIKHBI OBIa/eTh YHUBEPCATbHBIMY y4eOHbI-
MM JeHCTBUAMH, HeOOXOAUMBIMH /Jif IPOBEJEeHAA HCCIeI0BaTelbCKON paboTel
[0 IpeIMeTY, s paboThl ¢ Pa3TNYHEIMHA HCTOUHHKAMHU HHQOPMALWH (TEKCTOM,
WILTIOCTPALIMAMY, [OMNOJHMUTEIbHON JIATepaTypoi, pecypcamu HWuTepHera),
a TaKsKe HayUUThCA IPUMEeHATH I0oJIyieHHble 3HAaHUA B PA3IUYHbIX M UBHEHHBIX
cuTyanuax. YueODHUK IOMOXKET BAM B 3TOM.

Bompocsl u 3afaHus, npeajiaraeMsie B yueGHUKe, pasHooOpasHel. B Texer
Kaska0ro naparpada BKJIHOYEHEI BOIIPOCHI, IIpeJBapAKIIHAe W3JI0KeHHe HOBOTO
marepuana. Ilepen TemM Kak paboTaThb ¢ TEKCTOM, IONBITAiTECH OTBETHTH HA 9TH
BOIIPOCEHI, HCIIOJIB3Y Al 3HAHU S, HUMEIOIIMecs y BAC U3 IIPeJBIAYIIUX pa3zesos 61o-
JIOTHH, & TAKJKe Balll }KU3HEeHHLIH onblT. Ec/Iu BOBHHKHYT 3aTPyAHEHU s, TO B I1a-
parpade 1 HITIOCTPAIIUAX K HeMY BBl Hai16Te BCI0 HeOOXOAUMYIO HHPOPMAIIHIO.
B sTomM ciy4ae BaIIM 3HAHUA 110 OMOJIOTUHA CTAHYT OPOUHBIMH M CHCTEMHBIMH.

B koHme naparpadoB NpHUBeAeHbl 3afaHUsA JJA CAMOCTOATEIbHOH pPaboTh
U BOIIPOCHI JJIsI CAMOKOHTPOJIA.

JlabopaTopHble paboThl, BKIIOUYEHHEIE B yUeOHUK, IIpeJHA3HAYEHBI AJIf BbI-
MIOJHeHHA Ha ypoke. MHAMBHAyalbHBIE W KOJJIEKTHBHEIE HCCIEJOBATENBCKHE
IPOEKTHI BEIIIOJIHAIOTCA B YTOJIKE sJKUBOM IPHUPOABI, KabuHeTe OMOJIOTHH, HA TIPU-
LIKOJBHOM M NpHycaefHOM ydacTKax BO BHeYpouHoe BpeMmd. Ilomo6uble BUABI
paboT CIIocoHCTBYIOT BRIPAOOTKE YMEHNH IIJIaAHHPOBATH CBOIO A€ATEILHOCTE, IIPO-
BOAUTH HAOIIOAeHN A, CTABUTH OHOJIOTHYECKHe 3KCIIePUMEHTEl, BBIIBUTATh I'AIIO-
Teanl B IPOBEPATH UX B XO/ie HCCJIeLOBAHNA, (DOPMYIHMPOBATE BEIBOABI H HCIIOJb-
30BATH PA3JMYHBIE CPeACTEA ODOPMIECHNA HTOIOB PAOOTHI.

B py6puxe « L5 110603HATENBHBIX » IPEACTABICH JONOTHUTEIbHBIA MaTepHa,
colep:KAIIiil HHTePeCHbIe HAyYHbIe CBeIeHNA, (DAKTEI, PACIIMPAOIHE | HILIIOCT-
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pUpyIoLiue TekeT naparpada. Ora py6puka oxaeT IOMOIIb IPH BeIOope npoduis,
10 KOTOPOMY BbI 6yIeTe IPOAOIKATE O0yUeHHe B CTapIINX KJIaccax [IKOJbI.
VuebHuk npekpacHo oopmieH. B HEM MHOTO KOMOMHHUPOBAHHBIX HJLIIOCT-
panuii, cogep:xamux nHGopManno, KOTOPOH MHOTAA Jae HeT B TeKCTe Iapar-
pados. [losTomy BEUMaTeIbHO paboTalTe ¢ pUCYHKAMHU.
B yuebHuke ajis obo3HAUeHHA PasHBIX BUAOB yueOHOIT IeATEIBLHOCTH HC-
HOJIB3YIOTCA CIeAYIONIHNe THKTOTPAMMEBI.

\ \ .
~ JlaBoparopHsie v pakTHYeCKUE padoThI.

I

MHﬂHBHﬂyaﬂbelC H KOJMJICKTHBHBIC HCCIICAOBATCILCKHE 3a/1aHUA.

@ 3a/1aHys 1S KOJIEKTHBHOH MPOCKTHOI AeATE/IbHOCTH.

Pa6oras c yaeOHHUKOM, Bbl CMO{eTe CAMOCTOATEIbHO IPOCIEUTE 38 CBOUMU
ycmexaMu He TOJIBKO B YCBOeHHH OMOJIOTHYECKHUX 3HAHMH, OBJIAJeHUH IIPeIMeT-
HBIMH H HHTEJJIEKTYaJIbHBIMHA YMEHUAMY, YHUBEDPCAJbHLBIMH YyUeOHBIMHU Oeii-
CTBHSIMH, HO ¥ B PA3BUTHU IEHHOCTHOrO OTHOLIEHHUS K IIPHPOJE M YeJIOBEKY.
ITomoryT Bam B 3TOM cHeIIHATbHEIE [IBETHLIE BBIZIEJIEHU A, KOTOPbIE HCIIOIb3YIOT-
cA and 0003HaueHUA BOIIPOCOB H 3aJJaHUIA.

(] Bonpocsl u 3aaHus, coJlefiCTBYIONINE PA3BUTHIO YMeHUii paboTaTs ¢ yuaed-
HOH M CIPABOYHOH JHTEPATYPOH, CAMOCTOATE]LHO OCYINECTBIATH MOHCK MH-
(hopmanuu, MPOBOJUTEL HAOIIONEHH A, COCTABIATE ILJIAH OTBETA, AHAJIM3MPOBATH
TeKCT, TabIHIy, PUCYHOK, OTMedYeHbl IIu(paMi po30BOTo IBETA.

Bomnpocs! u 3ajaHus, HanpaBJAeHHbIE HA CAMOKOHTPOJIb VCBOCHUA OCHOB-
HOro cojliep:KaHuaA naparpada u oBjajieHHe IpPeJAMeTHEIMH YMeHHAMH, a Tak-
e YMEeHHAMH IPHMeHATh OMOJOrnYecKre 3HaHUS /A PelleHus PA3HOTO poja
yueOHEIX 3aa4, BbIIeJI€HbI IU(PAMHU #KEJITOI0 IIBETA.

{J Bonpocs! 1 3ajaHus1, HalleJeHHbIE HA PA3BUTHE YMEHHUII aHAIU3HPOBATD,
CpaBHHBATh O00BEKTHl WM MOHATHS, YCTAHABINBATL IPHIHHHO-CIEICTBEHHEIE
CBA3H, [esaTh 0000IeHuA U BEIBOAHI, 0003HAUEeHBI IH(MPAMU 3eJIEHOTO I[BETA.

Bonpocs! u 3agaHns, HaIpaBJieHHBIe HA IPDUMeHeHHe OUO0JIOrHYecK X 3Ha-
HHUH Ha NpaKTHKe, Ha PAa3BHUTHE IIEHHOCTHOIO OTHOIIEHWS K IPHUPOJAE U YejioBe-
Ky, 0003HAUeHHI [A(PppaMu CHHEro mBeTa.

Yenexos saam u omauydHbLX oueHok!
ABTOpsI
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- BBEAEHUE. )XXUBbIE CUCTEMbI —
OBbEKT U3YYEHUA BUOJIOTUK

5) : Moyemy BGuonorvyeckme 3HaHua Bcerpa Obinv akTyanbHbl Ans Yenoseka?
J Y10 uayyaer coBpemeHHasa Guonorua?

Poub OMOJIOTHYECKNX 3HAHMH B jKH3HM YeaoBeka. [loTpefHOCTE B IO3HAHHU
OKPYIKAIOLIero MDA BO3HUKJIA HA CAaMBbIX DAHHUX 3TallaxX PasBUTHA yejloBede-
crBa. YTo0BI BRIMKHUTH B CYPOBBIX YCJIOBHAX JWKOM TNPHUPOABLI CpeAy MHOT'OYHMC-
JIeHHEIX BpParos, 4eJI0BeKY ObLIH HeoOxoauMmel 6MoJOTHYeCKHe 3HAHHA. BHauane
OHH BBIPAYKAJIMCh B CIOCODHOCTH OTJIMUYATH C'heJ00HbIe PACTEHUSA OT AJOBHTHIX
W OPUTOLHBIX IJIS IPOMEICJA XHBOTHBIX OT TAKMX, KOTODPHIE IIPeACTaBJIAIH
PeaJbLHYIO Yrpo3y sKH3HM uesioBeKa. 103 Hee MOABUINCH IONBITKHM H3Yy4HUTh
VCJIOBUSA MPOU3PACTAHUSA IIOJE3HEIX DACTEHUIT U NOBaJAKH KHBOTHEIX. YeloBeK
IPHUIIET K BBIBOJAY, YTO BBEIPAIIMBATHL PACTEHHA PAJOM C KHJIHINEM U NMETh
KDPYIJIBIHA IOl MACO, MOJIOKO, KOKY, IIIePCTh IPUPYUYEHHBIX }KHUBOTHBEIX HAMHOTO
BBITOIHEE, UeM IIOCTOSHHO KOUEBATh B IIOMCKAX CPEJCTB K cyllecTBOBaHUIO. Tak
YeJIOBEUECTBO IIOCTENeHHO HAKAIIIWBAJIO OMOJoTHYeCKHe 3BHAHUA.

B coBpeMeHHOM MHpE POJIb OHOJIOTHUECKHX 3HAHWHI TPYAHO NEPEeOleHUTS.
Hemons3ys A8 YAOBIETBOPEHHSA CBOMX IOTpPe0OHOCTeH MHOTOUYHCIEHHBIE IIPH-
POIHEIE PECYPCHI, JIIOAW IIOPO¥M He 3aJyMBEIBAIOTCA O COXPaHEHHWH TOTO ecTec-
TBEHHOTO PABHOBECHS, KOTOPOE CKJIAZBIBAIOCE COTHHA MUILIHOHOB jeT. He cun-
Tagch ¢ OMOJIOTHYECKMMH 3aKOHAMHM, UeJIOBEK OTAAET NMPHpPOJe FHraHTcKoe
KOJIMUECTBO OTXOJ0B, BhI3BIBAA YACTO HeoOpaTUMble U3MEeHEeHHsA B €CTEeCTBEHHBIX
gaggmadTax.

IIpuposa — He TOJBKO PEcype, KOTOPBLIA HCIOJB3YETCS B X03dANCTBE, HO
1 00'BEKT 3CTETHYECKOr0 YAOBIETBOPEHHs. B ycrnoBuax Oecnpelle/[eHTHOTO
yBeJUUYeHHUA MACIITa00B IIPON3BOACTBA, POCTA YHUCIEHHOCTH HaceJIeHus 3eMJau
CTAHOBUTCA BCE TPYAHEe COXPAHUTh VHUKAIBHOCTH IIPHPOJHBIX COOOIIECTB.
VYrposa mcYe3HOBEHHUS HABHCJA HAJ MHOTHMH BHIAMH JKHBBIX OPraHH3MOB.
B pesyiabTaTe uel0BEUECTBO BHEIHYIKAEHO JKHUTH B HMCKYCCTBEHHO CO3[aHHOIM,
M3MeHEHHOH 0 Hey3HABAEMOCTH TeXHOTeHHOH cpejie, BIHAHAe KOTOPOH Ha cebe
HCILITHIBAET BCE JKHUBOE.

YenoBeK JOJAEH HAWTH pasyMHOE COYeTaHHe DPACTYINero Bo3jeicTBHA Ha
npupoay u 3aborel o Heit. Kakum obpasom moxxkHO mocTHub droro? Ilosmanme
IIPOIIeCCOB, NMPOTEKAIOIINX B JKHUBOH IPUDPOJe, MOMOXET HAM B BBIMOJHEHHU
9TOH BAXKHOH 3aJa4H.

Yro uayuaer 6monorusa. Buomorus (or rpeu. bios — KuU3HL, logos — yue-
HHe) — HayKa O KH3HH Kak 0coboM ABjIeHWH NPHpoAbl. CBOE OKOHYATEIbHOE
HasBaHue oHa oOpena B Hauasje XIX B., Korga He3aBUCHMO APYT OT Apyra QpaH-
nyasckuii ecrecrBoucnbitatens K. B. Jlamapk u Hemenkui yuénsiii I'. P. Tpe-
BHPAHYC NPENJIOMHIN HMCIOJbL30BATHL 3TOT TePMUH ANA 0003HaUYeHHA HAYKH,
HCCAeNYIOUIed ABJIeHUA KHU3HU.



BeeneHue

CoBpemMenHasa GHOJIOTHS — 9TO IIejas CHCTeMa HayK. JimBasA ImpHpoja Tak
MHOroo0GpasHa, 4TO M3YyyaTh €€ B IEeJOM O4YeHb cJokHO. Iloaromy Ha ompe-
JeIEHHOM 2Talle PA3BUTHA OMOJIOIMH CTAIH 000cO0JATHCA OTAEJbHEIE HAYKH,
OoJee IeTanbHO HCCIEAVIOIINE KAKYIO-TO OJHY TPYIINY KHMBBIX OPraHHU3MOB.
Tax BO3HUKJIN 60MAHUKA — HAYKA 0 PACTEHUAX, 300702Ui, 0O BEKTOM H3yUe-
HUSA KOTODPOH CJIYIKAT XHUBOTHEBIE, NPOMUCMOI02UA, U3ydalomasa MPoCcTeHIIHe
OINHOKJIETOYHLIE OPTaHM3MBI, a TAKIKe MUKPOOUO.I02USL B 6UPYCO02Usa, Hanbollee
rIyboKO McceAVIONHe MAKPOOPTaHU3Mbl M1 BHPYCHI.

HM3y4yeHHeM CTPOeHHA U QYHKIINI OPraHu3MOB 3aHUMAIOTCA COOTBETCTBEHHO
HAYKU Mopgoaozua U ¢uauonozud. IlocTixeHEne 3aKOHOB U 3aKOHOMEPHOCTEH
HCTOPHYECKOTO PA3BUTHA JKHUBOI IPUPOAEI — 3aJaua 960I0UUOHHOZ0 YHEHUA.
Ha py0Oesxe XX B. BOBHHUKJIA 2eHeMUKA — HAYYHAA AUCIUIINHA, U3YYaIOIIAA
HACJIELCTBEHHOCTh U U3MEHUYUBOCTh OPraHU3MOB. B3aMMOOTHOIIEHUA KHUBOTO
C OKpYIKalomeil cpemoil uccienyeT 3K0a102UA.

Kasxkgaa u3 OMOJOrHYeCKMX HAYK MMeeT CBOIO 00JiacTh HMCCJeTOBAHHA,
OJHAKO 3TO BOBCE HEe 03HAYAET M30IMPOBAHHOCTH OT APYIHX HAYK. 3HAHHA,
noJiyyaeMble KaMJo¥ M3 HHUX, 00beumHAITCH, 0600mal0Tes U IIPOSABISIOTCS
B Buje OMOJIOTHYECKHX 3aKOHOB M TEOPHH, COCTABJIAKINHUX OZHO M3 Hamboiee
BasKHBIX JOCTHKEHHI YejloBedYecTBa.

IIIxonprHas OMoIOrus — 3710 yueOHBIH peaMeT, BOUpaonuil B cedsi OCHOBBI
OHoJIOTHYECKUX HAYK. B IpeapIayIIHx KJjaccax Bbl M3YUasU KU3HL DACTEHHI,
JKUBOTHBIX M YeJIOBEYECKOr0 OpranmMaMa. 3ajada obueil 6uo102ul — BHIABIATH
U 00BACHATEL 00IMe CBOMCTBA MKHUBBIX CHCTEM, 3aKOHOMEDHOCTH UX KHU3HEIes-
TEJBHOCTH W Pa3BUTHA.

Husvtmu cucmemamnu (duocucmemamiu) IPUHATO CUNTATE KHUBEIE 00BEKTEI
Pas3INYHOMN CJI0MKHOCTH, IIPEACTABIAIONINE cOD0H COBOKYIHOCTE KOMIIOHEHTOB,
CBABAHHBLIX B eMHOE IeJioe. JJIeMeHThl (KOMIIOHEHThI) — eNWHHIBI CHUCTEMBI,
BBIIIOJHAIOIIHAE OIpeneéHHBIe (DYHKIIMHU (OPTaHOHMILI B KJIETKE, OPTaHbl U
CHCTEeMEI OPraHOB — B MHOTOKJETOYHOM opraHuame). Hanpumep, QyEKIHIO
NUTAHUA y OOJNBIIMHCTBA IIBETKOBBIX PACTEHUI BBINIOJHAIOT KOPEHb WU JIMCT,
crebenb obecneurBaeT TPAHCIOPT IHUTATEJIbHBIX BeIlecTB, Oyiarofaps IIBeTKaM
OCYILIECTBJIAETCA II0JOBOE PA3MHOMKEHHE,

Cucrembl, 0 KOTOPBIX IOHAET peusb B pasiee 00Ieil 6MOJIOTHH, — 3TO KJeT-
Ka, OPraHusM, HONYJIAIMHNA, BHI, COODIIIECTBO, OMOreoIleH03, MM HKOCHCTEeMa,
ouocdepa (cm. 1-if hopaair).

CroiicTBa #EHMBBIX cucreM. JUBBIE CHCTEMEBI CYIIECTBEHHO OTJIMYAKTCH OT
CHCTEM, CYILIECTBYIOIIMX B HeXuUBOM mpupoge. Ins Toro 4urobbl 9T0 IOHATH,
PaccMOTPHUM HX OCHOBHEIE CBOMCTBA.

o JKuBBHIM cucTeMaM CBOMCTBEHHA CMPYKMYPHAAL UeJOCMHOCMb U ynopado-

YeHHOCMb TTPOTEKAIIIHUX B HUX IIPOLEeccOoB. [JIABHBIM OTIHYMEM KHBOIO OT



PA3AEN |. )KUBbIE CUCTEMbI: KJIETKA, OPFTAHU3M

HEKHMBOM HPUPOABI ABISAETCH HAJUYHE CHOMKHBIX MOJEKYJ OpraHHYecKHX

coelMHEHHH, U3 KOTOPBIX COCTOAT KJETKM M TKaHHU. Te, B CBOIO odepens,

00pasyoT KOMIIOHEHTEI OPTaHOB, U3 OPraHOB CTPOUTCA opranusM. CTpyKTyD-

Hafd CJOKHOCTE MPOJOJIKAeTCA ¥ HA YPOBHE HAJOPraHU3MEHHBIX CHCTeM

¥ He CBOAUTCSA K IPOCTOH CyMMe ajieMeHTOB. KOMIOHEHTEI B KHBOII cHCTeMe

B3aMMOCBA3aHbI, B3ANMO3aBUCHMBI M (DYHKITMOHUPYIOT CTPOTO YIOPALOYEHHO

BO BpeMeHHU M TIpocTpaHcTBe. Hanmpumep, HopMalbHAA XKU3HeleATeIbHOCTD

KJIETKH 4eJ0BeYeCKOro OpraiiaMa BO3MOKHA JIMIIE B CIYUae COTJIaCcOBAHHOTO

nporexanusa 6omee 10 000 pearmuii.

e Jlna moJaAepsKaHus CBOEil 1eJOCTHOCTH U YIOPALOUYeHHOCTH KHBbIe CHCTeMBbI
00OMEHMBAIOTCA C OKPYKAIOIIel cpefoil BeleCTBOM U 3HEPIrueil U ABJIAITCS
OmKpuLLMbLMU cCTeMaMu. B pesyibraTe 00MeHHBIX IPOIECCOB IPOMCXOAMUT
HemnpepbIBHOE 00HOBJIEHME GOJIBIIMHCTBA UX 3JeMeHTOB.

e JliasA KUBLIX CHCTEM XapaKTepHO TAKOe CBOHMCTBO, KAK CAMOpPe2YnAyuUsl —
cnoco0HOCTE B MEHSAIOMIUXCS YCJIOBUAX OKPYysKalolmel cpefbl MOAAePHIBATh
HOCTOSAHCTBO CBOEI'0 XMMUUYECKOr0 COCTABa M MHTEHCUBHOCTD TeUEHU A MU3-
HeHHBIX mpomneccoB. O6 aToM IILIa peyb IPH M3YUeHHH OpraHK3Ma desIoBeKa.
BenomuMTe 0 roMeocTase. HanpuMep, B :KapKYIO IMOTOAY YeJIOBEK DeryJiiu-
pyeT TeMIepaTypy CBOEro Tejla YCHJIeHHEM MOTOOT/AeNIeHNA M KPOBOTOKA
B Koxke. Kpome Toro, OH MOJKeT ImepeMecTUTECSA B 0oJiee IIPOXIagHOE MECTO.
Pacrenus oxjamjalnTca Onarogapsa tpamcuupanuu. HexuBeie 00beKTH
TAKOHM CIOCODHOCTBID He 00IajaloT: KAMHH PACKAJNANTCA HA COJHIE, a UX
OXJIAXKIeHHe BO3MOMKHO JIHMIb IIPH NMOHHKEHNUH TeMIepaTyphl BO3AyXa.

e Husble CHCTEMBI ¢ TEUEHHEM BpPEeMeHW MPOXOAAT DAJ MNOCjel0BaTelbHbIX
KOJIMYECTBEHHEBIX 1 KAYeCTBEHHBIX U3MEeHEHHH, T. e. pacmym U pa3susanmces.

e (CrmocoOHOCTH JKHBBIX CHCTEM K CAMO80CNPOU3EedeHUI0 ¢ COXPaHEHHEeM Y I10-
TOMKOB CTPOEHUSA U (PYHKIHH POAMTENBCKUX (hopM obecreuuBaeT Helpe-
PBIBHOCTH ¥ IIPEEMCTBEHHOCTE JKU3HHU.

HM3yueHHe CHCTEM OCYIIECTBISETCA Ha PAa3HBIX YPOBHAX OP2AHU3AYUUU
skuBoro. Tak, OCHOBHEIe IIpoIlecchl KU3HeaeATeIsHOCTH (00MeH BelllecTB, IIpe-
BpallleHHe DHEePruH, lepejadya HacJeJCTBeHHOH MH(OpMAaIUK) IPOHUCXOAAT HA
MOJEKYAAPHOM ypoBHE. M3yueHneM aTOro YpOBHA 3aHHMAaeTCsa HAYKa MOACKY-
AApHAaA OUON0ZUA.

Ha KJieTOYHOM YpPOBHE CTAHOBHMTCS BO3MOYKHBIM IIPOfABJIeHHe (DYHKIHUH OT-
NenbHBIX oprasounos. KieTka — cTPpYKTYpHAsA e JHHUIIA BCETO KUBOTO0, O3TOMY
ype3BLIYaiiHO BayKHO M3YUeHHEe JaHHOrO YPOBHA OPTaHH3aluH xu3HH. OcodeH-
HOCTH CTPOEHHA ¥ KU3HEIeATeJLHOCTH KJIeTKH HCCIeAVeT HayKa YLIMOL02UA.

OpraHHO-TKaHEeBBI#l YPOBEHb DACKDLIBAET CTPOCHHE W (DYHKIUH OPraHOB,
COCTABAAKINMUX UX TKAHEH U ABIAeTCA 00BEeKTOM M3YUEeHUS AHAMOMUUL H 2UC-
monozul — HAYKH O TKAHAX.



BeepneHue

YepThl CTPOEHNA, NIOBEEHNA U (PU3HOJOTAUIECKHe IIpollecckl ocobeil (opra-
HH3MOB) H3y4aeT Ha OPTAaHM3MEHHOM YPOBHE OU0I02UA OP2AHU3MO8.

Ha nmonyaAnMOHHO-BUAOBOM YpPOBHE M3YyUalOTCA HAJOPraHU3MEHHBIE CH-
CTeMBI — IONyJANWUM, BHALI. Ha 2TOM ypOBHE OCYIECTBIAITCA IIPOIECCH
HCTOPHUYECKOT'0 Pa3BUTHA, 3aBepIIaliuecs 00pa3oBaHNeM HOBEIX BHOB.

Buonenornueckuii 1 6HMOreomeHOTHYECKHH (9KOCHCTEMHBIN) YPOBHHM pac-
KPBIBAIOT Npo0ieMbl B3AUMOOTHONIIEHHH ocofeil MONMyIANANA PasHBIX BUI0B
B coo0IecTBax, YCTOHUYNBOCTH MPHPOIHLIX KOCHUCTEM,

BrocdepHEI ypoBeHb NIpefcTaBIeH IMI00AIBHON dKOCHCTEMON — Guochepoii.
Ha aTom ypoBHe B 6uonorum pemaimTces riodaibHble IPo6JeMbl, CBA3aHHEIE
C BIIHAHHEM JeATeJbHOCTH YeJIOBeKa Ha NPHPOAY 3eMIIH.

CucreMBbl PasHBIX YPOBHEH MOryT OT/JIHYATHCA CBOMMH OCOGEHHOCTAMH.
Hanpumep, opranuaMel He MOT'YT 3BOJIIOIMOHHPOBATE: HCTOPHYECKOe PA3BHUTHE
XapaxkTepHO JJIA MONYJANHHE, coobIIecTs, SKOCHCTEM. A CIIOCODHOCTE K CaMO-
BOCIIPOH3Be/IeHUI0 HeCBOMCTBEHHA 3KocHucTeMaM H Guocdepe.

Merons! ncenemosanud B 6uonoruu. Hayunviii memod — 310 COBOKYITHOCTE
JefCTBUII, IPHU3BAHHLIX [IOMOYb JOCTHIKEHUIO JKeJIaeMoro peayabsraTa. Meroms,
HCIO0JIb3yeMble B OMOJIOTHYECKHX HCCJIEJ0BAHHAX, YCJIOBHO IIOAPA3IEISIOT Ha
aMIHupHYecKHe (OT rped. empeiria — OMNBIT) B TeopeTndyeckue (puc. 1).

K sMnupuyeckuM MeTomaM OTHOCAT HalOaiodeHue u axcnepumenm (ot aat.
experimentum — OIIBIT).

Habnonerne — nesieHanpaBiIeHHOE BOCIPHATHE IPUPOAHBIX 00'bEKTOB HIIH
AsneHnid. B xoxe HaOmiogeHHs 3a JKMBLIMH CHCTEMaMH HCCJIeA0BATeNb JHUIIb
(huxcupyer npomnecc (onuceBaeT, u3MepsAeT), He BMEIIUBAACh B ero xox. Tax,
[IPH U3YYEHHUH IPeAbIIYINIX pasiesoB OHOJOTHH BbI HAGMIOZAIN 32 H3MEeHeHH-
AMH OPHPOALI BO BpEeMeHH H (DHKCHPOBAJH IIOJYVUYEeHHEIE JaHHBIE B (DEHOJIOTH-
YeCKOM IHEeBHHKE.

Hayu#nslii 9KcnepuMeHT — HabJIIofeHHe B CIeNHAIbHO CO30aBaeMbIX H KOHT-
POMTHUPYEMBIX YCJOBHAX, YTO IO3BOJIAET BOCCTAHOBHTE XOJ HCCJIEIYEMOTO
ABJICHUA IPH IOBTOPeHHH ycaoBuil. Hanpumep, oA ompenesieHus creneHyn
TPEHHPOBAHHOCTH CepJlia BhI MOACYUTHIBAIN IyJbC A0 (DM3NUYECKOH HATDY3KH
W Iocle AecATH NpucegaHuii. B manmom ciydae Ajs 9KCIepUMEHTAa CO CBOHUM
OpPraHu3MOM BBI CO3JAJIH OIIPeNe/IEHHbBIE YCJIOBUA — BBINOJHWIN (PHU3HYECKHEe
yIpa)KHeHUs, KOTOPble NPH HeoOXOOHMOCTH MOMHO IOBTOPHUTD.

PesynbTaTamMu, noNyYeHHBIMH B X0/je HEOJHOKPATHLIX HAOGIIONEeHTI U SKCIIe-
PHUMEHTOB, CTAHOBATCA HaAyuHble parxmbl. Hayurreiil pakT — oTupaBHAs TOUYKA
J1000T0 HAYYHOTO HCCIefOBaHUA,

s obbsicHeHuA (PaKTOB Y4YEHBIH HCHOAb3YET TEOPETHYECKHE MEeTOEI
HCCIIeIOBAHUA: AHAU3 — BBIAEJIEHHE OTAeJLHBIX CTOPOH HMJIH NMPU3HAKOB 00BeKTa
HJIH SIBJIEHUS M MX BCECTOPOHHEe PACCMOTDPEHHe; CUHMe3 — COeIUHEeHHE PaHee BhI-
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METOAbl BUONOTUYECKOTIO UCCNEAOBAHUS

3IMnupuyecKkne

HabniopeHue 3KCnepuMeHT

TeopeTnyeckue

AHanua, Martemartundeckan
CMHT;'; obpaboTka

0bobLeHne

Puc. 1. Knaccupuranusa MeTo 0B DMOJIOIHYECKOro HCcjaef0BaHUA

nmeJeHHBIX YaCTel IpeqMeTa B eIUHOe Iefloe; 0000ueHle — YCTaHOBJIeHNe 00IIX
CBOJCTB ¥ IPU3HAKOB 00'bEKTOB; Modeiuposanue — N3yueHHe 00beKTa Ha OCHOBe
cosgaHua ero Konuu (mMozenu). Hanmpumep, MofeTHpoBaHUe BO3ZMOYKHBIX M3Me-
HEHWH B }KHUBBIX CHCTEMAaX II03BOJIAET IPOTHO3MPOBATE HX COCTOAHUE B OyAyIIEeM.

SMOEpHYecKHe HCCIeJfoBaHHA 9acTO TPeOYIT MaTeMaTHIecKoil 06paboTkH.
9ro emé oAuH TeopeTHuecKui MeTon. OH IIO3BOJSET BRIABUTHL 00IINe 3aKOHO-
MEepHOCTH IPOLIECCOB, IPOTeKaIux B 6mocucremax. Hanpumep, I'. Meszgens
YCTAHOBHJI 3aKOHBI HAC/IeOBAHUS IPU3HAKOB OJ1arofapsa TIIaTeJbHONW MaTema-
THYeCcKo# 00paboTKe HJaHHBIX, IIOJIYYEHHBIX B X0J€ OIBITOB.
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XvMUUYECKHUiA COCTaB XUBOIo

Bonpockl U 3apaHus

@l

NE)

MpueeauTe CBOW apryMeHThl B NONb3y YTBEPXAEHWUA O TOM, YTO COBPeMeHHas Buonorus —

cucTema Hayk.

O6bscHMTE, NoYemMy BUONoruyeckue 3HaHUN ocoBeHHo aKTyallbHbl B HACTOALWee BpeEMA.
O6BbACHUTE 3HaYeHne TEPMUHA «KMBas cucTema». Kakmve npuaHaku OTNMYalT XuBble

CUCTEMbI OT HEXWBOI NpUpoabI?

l/lCl'IOJ'IbSYFI 3HaHWA M3 Npegbigywnx pasgenos Buonorun, npueeauTe NPUMEPLI caMmope-

rynsuMn B XMBbIX CUCTEMAX.
OxapakTepuayiTe YPOBHU M3YYEHUSA XUBbIX CUCTEM.

B 4éM CX0QCTBO M pasnmMyne aSMNUMPUYEcKUx 1 TEOPETUHECKUX METOLOB UCCNenoBaHus?
BepHo nu yTBEPXAEHUWE, YTO Yenosek, o6nagawwmini Buonornieckumn 3HaHnamm, Ge-

pexHee OTHOCUTCS K NPUPOAE W 340P0BbLI0? APryMEHTUPYIATE CBOIO MNO3ULMIO.

XUMUWYECKMNI A COCTAB XMBOIO o/

Mup KUBOro IIOpasuTeabHO MHOroo0OpaseHn., Odurarenn 3eMaIn —
pacTreHud, JKUBOTHEIE, DaKkTepun, rpubel, BUpychl. U Ka b1l
NpeaCTaBUTENb }KUBOI'O MHDA YVHAKAJIEH U HEIIOBTOPHM.

B cocTas 3KHMBOTO BXOIAT Te K€ XHMHUYECKHE 3JI€MEHTHI,

YTO COCTABJAIOT ¥ TeJia HeKuBoH npupoibl. OgHAKO UX
KONMWUYeCTBEHHOE COOTHOIIEHUE B YKHMBOM M HEMWBOM NMPHUPOLE PABJIHYHO.
Tak, B 3eMHO#1 KOpe IepBLIE€ YeTHIPEe MECTa II0 PACTIPOCTPAHEHHOCTH
3aHUMAIOT KUCJI0POJ, KPDEMHUM, aTIOMUHUN 1 HATPUA.

OCHOBY »XMBBIX CHCTEM COCTABJIAIOT YIVIEPOX, BOJOPOX, KUCJIOPOL, a3oT,
thocdop u cepa. [Ina HEX XapakTepHO 00pa3oBaHMe BOJOPACTBOPHMBIX
COeIWHEHWI, YTO MO3BOJIAET UM HAKAIUINBATECA B JKMBBIX OpraHU3Max.
MHuoroyuciaeHHBIE XMMHYECKHe CBA3H aTOMOB YIJIepoja Mexay coboil u

C aroMaMy APYTHX 2JIEMEHTOB JIeKaT B OCHOBE CJOMKHBIX OPraHHYECKUX
BEIIEeCTB, MOJYaC UMEIOIINX OrPOMHYIO0 MOJIEKYIAPHYIO Maccy. ITo OelKH,
SKMDBI, YIJIeBObI, HYKJIEMHOBEIE KHCJIOTEL X APYTHe OpraHudecKue
COoeIMHEHW, HAPAAY ¢ HeOPraHWYECKHMH COCTABJIAIOIIHE KUBOE BEIIIeCTBO.
B 50-x romax XX B. B KauecTBe CAMOCTOATEIbHOIO HANPABJICHUA
OMOJIOTUYECKO HAYKH BBLAGJUIIACH MOAEKYNAPHAA OUOL02USL,
HM3YYaAKInasa 3HAUEHHE MOJEeKYJ 0elKOB, VIJIeBOAOB, HYKJIEMHOBBIX
KHCJOT ¥ JPYTHUX OPraHMYecKUX COEJUHEHUI B »KUBBIX CHCTEMAX.
MomnerynsipHO-0M0JIOTHUECKHE HCCAeNOBAHNA PACKPELIN
VHHUBepCaJbHbIe MEeXaHU3MbI, JeKall[ie B OCHOBE CTDOEHHA

H JXU3HEeJeATEIbHOCTH JKUBOTO, TAKHX €r0 CBOMCTB, KaK
HACJIeICTBEeHHOCTh, H3MEHYHUBOCTE, BOCIIPOU3BeeHNe cefe mMoJo0HbIX.
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§ 1. Xumuyeckue anemMeHTbl,
cocTaBnsowme XuBble CUCTEMbI

’5) KakoBbl 0COBEHHOCTU XMMWUYECKOro COCTaBa XWBbIX ODFaHMSMOB?

XuMHYeCcKHe 3JIeMeHThI, BXOAAINEe B COCTABR KMBOro. B KIeTKax »KHBBIX
opraHuaMoB obHapy:keHo mo 70 snemenrtos us 110, cocraBnamwmux Ilepuomn-
geckyio cucremy . . Mengeneesa.

CorzacHo KiaccuUKAIIMH, OCHOBAHHON HA KOJWUECTBEHHOM IIPH3HAKE, BCe
XUMHYECKHE 3JIeMeHThI, 00HADYKeHHbIE B JKHUBBIX KJIETKAaX, MOYKHO Da3/ie/IuTh
Ha TPU Ipynnel. B nepeyo rpynny BXOAAT MAKpPOIleMeHmbl, T. €. DJIeMeHTHI,
KOHIIEHTPAIUua KOTOPHEIX (B % K macce Tena) npessimaeT 0,001 % . 9T1o Kucao-
poji, yIJieposi, BOAOPO, A30T, KaJui, HATPHH, KaJbIUii, MATHUI, cepa, KeJeso,
tdocdhop, xaop. OHH COCTABIAIT OCHOBHYIO MAacCy JKHBOTO BeIeCTBA KJIETKH
(oxkomo 99 % ). OcobenHO BBICOKA KOHIIEHTPAIMA YIJIEpOaa, a30Ta, BOAOPOIA
u Kucaopoza (98 % Bcex maxkpoanemeHTOB). ['TaBHaA GYyHKIHUA MaKpPO3JIEeMEeHTOB
COCTOHT B IIOCTPOEHHUH KJIETOK W TKaHel, MOoAJep:KaHHK IIOCTOAHCTBA OCMOTH-
YecKOr'o JaBJleHUsA, KUCIOTHO-IIEJOUHOr0 COCTaBa.

Bo BTOpyIO rpynny BXOLAT MUKpOInemenmbl, cocraBisoniue 1,9% wmac-
cel kiaeTkn. Cojep:raHHMe KakIOTO M3 HHX B KJETKAX W TKAHAX OPraHU3MOB
kosebserca or 0,001 mo 0,000001 % . 9To uuHK, MapraHel, Meab, KPEeMHMII,
nona, monmbaeH, 6op u MHOrume Apyrue. HecMoTps Ha He3HAYUTENBHYIO MOJIIO
B 0o0Ieit Macce KJIETKH, KaKIbBIH MUKDPOIJIEeMEHT MMeeT OIpeAeéHHOe 3Ha-
UeHHEe KaK B KIIeTKe, TAK M BO BCEM opranusmMe. MHKpO2JIeMEHTHEI BXOIAT B
coctaB (epMEHTOB, TOPMOHOB, BATAMHHOB ¥ OMOJIOTHYECKH AaKTHUBHBIX BeIllecTs,
yuacTBYIOT B 06MeHe BellecTB, PASMHOMEHHH, 00e3BPeKUBAHNH TOKCHUECKHX
BenecTB. OHKM AKTHUBHO BJIHAIOT HA NPOLECCH KDOBETBODEHUA, IPOHUIIAEMOCTh
COCYIOB M TKaHEH JKUBOTHBIX H YeJOBEKa.

HampuMep, MeIb YYaCTBYeT B MOAAEPKAHUHM HOPMAaJIbHOH CTPYKTYPHI Xps-
el U CYXOKHUIHI, 3JIACTUYHOCTH CTEHOK KPOBEHOCHBIX COCYIOB, JETOUYHBIX
anbBeoJi, KOMKH. ITOT MHUKDPO3JIEMEHT IOBBIIIAET YCTOWYHBOCTE OpPraHM3Ma
YeJIOBEKa K HEKOTOPHIM MHMEeKITHAM.

TpeTsio rpynny XUMHUYECKHX JIEMEHTOB COCTABJIAIOT YAbMPaAMUKpOIieMeH-
mut. VIX colep:kaHne B KJIETKe HHUTOKHO MAJI0 — MHJLIHOHHEIE OJH IPOIIEHTA.
Jro ceneH, KODAILT, PTYTh, cepedpo, paguii 1 HeKoTopkie Apyrue. OHU TaKxKe
BaHBI OJ151 HOpMa.TII:HOﬁ HHU3HeJeATeJbHOCTH KJEeTKH M OpraHmusMa.

Muorue opraHusMbl 00J1a7a10T CIOCOOHOCTHI0 HAKAIJIMBATE OTJeJbHbIE
XUMHUECKHe pJieMeHThl. Hampumep, y MOPCKHMX PAKOBHUHHBIX INPOCTEHINUX B
COCTaB PAKOBHMH BXOIHUT KAJBIIHI, MOPCKHE BOJOPOCIN HAKAILIMBAIOT MO, PAKO-
obpasHble — MeJb, HEKOTOPLIE PACTeHH s, HAIPUMep XBOIH, — KPEMHUH. ITH
3JIeMeHTHEI HeOOXOJMMEI UX OPraHU3MaM [JJid HOPMAJBHOI'0 POCTA M PASBUTHA.
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B pacTeHMA W MHKPOOPTraHM3MBI Pa3/IMYHBIE JIeMEeHTHI IONAJa0T U3 MOYBEI
U BOABI, B OPraHM3MBl KHBOTHBIX M 4ejlOBeKa — C BoJoil u numeil. Ux mo-
CTYIJIeHWEe ¢ IUINeil B OPraHuaM 4YeJioBeKa MOKeT CYIIeCTBeHHO Pa3indaThCs
B 3aBHCHMOCTH OT paljMoHa nuTanusa. Hanpumep, B MOPeNpPOAYKTaX CKOHIIEHT-
PUPOBAHEI TAKHE JJEeMEeHThI, KaK Kalblui, KaJuil, HATPHH, MarHuil, Me/lb.
HaseMBbIe pacTeHUs ABIAIOTCA OCHOBHBIM MCTOYHHKOM Maprasilia, a MOPCKHe —
sKesesa, KpeMHusA, voga. J{MBOTHAS MUINAa HA3EMHOTO IPOMCXOKIeHNA GoraTa
docthopoM u a3oTOM.

YacTh 3J1€MEHTOB MOXKeT MONaJaTh B OPraHu3M YesIoBeKa MHTaIAIHOHHBIM
IyTéM B BHJE IIbLIM U IecKa (KpeMHMIT), HcapeHuil U asposoeil (1o1), a TaKxKe
uepes3 KOKY.

HemocTarok miaM u30BITOK HEKOTOPHIX 3J€MEHTOB B OKDY:KaWINeld cpene
MO3KeT MPUBECTH K HapyllIeHHio oOMeHa BellecTB B opraHusme. MasecTHO, 4TO
B HEMIOCPEACTBEHHOUN OJMB0CTH OT IIPOMBINIIEHHBIX IPeJOpHATHH 00pasyror-
¢ 30HBI ¢ NOBBINIEHHBIM COJAEP:KAHWEM MEIbAKA, PTYTH, CBUHIA, HUKEIA
H APYrdX MHUKDPOAJIEMEHTOB, B OOJBIIMX 034X HABIAKIINXCA TOKCHYHBIMU
¥ IPeACTABIAIINX YIPO3Y 3J0POBRI0 M JaKe KHU3HU delOBeKa.

M36BITOK 230Ta B MOUBE CHUKAET MOPO30yCTONYMBOCTE PACTEHUH, YMEeHbIIIa-
eT CONPOTHUBJIAEMOCTh K BO3ZIeHCTBHIO MATONeHHELIX TPUO0B H MHKPOOPIaHU3MOB,
BBLIZBIBAIOIUX PA3JIMYHOrO poja 3abojeBaHuA. B To Ke BpeMd HeOCTATOK a30Ta,
a takxe (ocdopa M KaluA OTPHUIIATEILHO CKA3bIBAeTCA HA POCTe M PA3BUTHH
PACTUTEJIBLHOTO Opranuama (puc. 2).

e

Deduumt Jebunupnt Dednumt 300poBbiit
asota dochopa . Kanusa anct

e,

Puec. 2. Jluctea po3sl ¢ IPH3HAKAMHA HeAOCTATKA a30Ta, ¢dochopa 1 Kaaiusa
(B cpaBHEHUH CO 3L0POBLIM JIHCTOM)
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(.
= KOJINEKTMBHAA NPOEKTHAA OEATE/NBHOCTbL

@ O6cnenoBaHne pacTeHunil WKObI HA NPeaMeT BbISBAEHUS
2K3eMnNapoB ¢ npuaHakamu geduumnta azora, pocgopa mnm kanua

Ilenv pa6omb. — BHIABUTL KOMHATHEIE PACTEHHA C NPH3HAKAMM HEZOCTATKA
KaKoro-aubo XMMHUYECKOro aJieMeHTA.

IIpoeenuTe OoCMOTD pacTeHMI IIKOJBLHOIO 3UMHEro caja, KabmHera GHOJIOTHH,
peKpeanyii: BEIABHTE DK3EMILISAPHI C IOMKEATEeBIINMH, 3aCEIXAIIMMHE, ONafalollMMU
sucrbaMH. Menonsays puc. 2 yuebHHKA, a Takke doro B Mareprere (www.sadurad.ru)
JINCTHEB C APKO BEIPAXKeHHBIM HEJIOCTATKOM a30Ta, (ochopa WK Kaaus, onpeaesnTe,
Je(HUIAT KAaKOT0 3J1eMeHTa MCIBITEIBAeT KaXKJoe pacTeHne. 1A yeTpaHeHHA IPHYHHEI
3aboeBaHHA NOAKOPMUTE PDACTeHHS a30THEIM ((ochopHEIM, KaTUHHEIM) yA0OpeHeM.
Yepesa T—10 aued nposepbTe peayabTar.

Haiigure B JMTepaType m0 KOMHATHOMY I[BETOBOACTBY MH(MODPMALMIO O CPOKax
IOJKOPMKH M J03aX MUHepaJbHBIX yA00peHui, cogepramux asor, dpochop u Kaami,
1A Ka)kaoro BuAa pacreHuii. CocTaBeTe NaMATKY IO VXOAY 3a HUMH M IIOMECTHTe

€€ Ha CTeH] B 3UMHMI call, kKabWHeT GHOJOTHH HJIH YIOJOK XHBOH IPHPOXEL.

Bonpocel n 3apanua

CpaBHWUTE XMMWYECKWUIA COCTAB XMBOr0 OPraHn3mMa 1 HEXMBON NPUpPoasl. BoiasuTe YyepTsl
CXOACTBA W Pasnmyuns.

Oxapaktepuayite rpynnbsl XMMUYECKMX BNEMEHTOB, BXOAALLUMX B COCTAB XWUBLIX CUCTEM.
[MpaBOMEPHO N YyTBEPXAATb, YTO YEM MEHbLUE KOHLEHTPaUUs XMMWYECKOT0 aNemMeHTa
B KJIIETKE, TEM OH MEHee 3Ha4YMMm NS e€ XU3HeaeATeNbHOCTH?

[4] [okaxuTte, 4TO OBOLUM, BbIpALLEHHbIE BENM3M KPYMHbLIX aBTOMarucTpaneii, He MoryT cuYm-

)

TaTbCA 3KONOMMHYECKN YUCTON NPOLYKLMENA.

Wcnone3ys 0ononHUTENbHYIO CNPaBOYHYIO NUTEPATYPY, @ TakkXe WHTEePHET-PecypcChbl
(www.ru.wikipedia.org, www.sadurad.ru.), BeiICHATE PONb M3kKpo- U MUKPO3NEMEHTOB
B XW3HEOEATE/IbHOCTU PaCTEHUIA.

§ 2. Heopranunyeckune Bewecrea —
KOMIMOHEHTbI XXMBOIO

A1

Kakne ocobeHHOCTWM CTpOeHWA BOAbLl ONpemensaloT eé CBOMCTBA W 3Ha4YeHue
2 B npupoge?

Bona. MaKpo- H MHKPO3JIEMeHTHI IIPDUCYTCTBYIOT B SHUBOM MaTepuu B BHJE

paanooﬁpaaﬁblx XUMHUYECKHUX COeJUHEeHUI, KOTOpbIE IOJAPa3e)JiIA0T Ha Heopra-
HHUYeCKHe 1 OpraHrMyecKHe BellecTBa. K HeOopraonn4eCKHM BelllecTBaM OTHOCHAT
BOAY U MHHepaJIbHBbIEe COJIH.
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XUMHUYECKMIA COCTaB XXUBOIro

Camoe IIpOCTOe M3 XMMHYECKHX COeJUHEeHHI, collep:KalUuXcs B OPraHu3Me

B OOJIBIIIOM KOJIAUeCTBe, — 3T0 Boma. OOIiee coaeps:kaHHe BOJALI pas3nudaeTcs
y pasHbIX rpymnmn opraEusMos. Tak, y oburaTeseil BOZHOH cpeibl BOA COCTAB-
asier 1o 98% mMacchl Tesa, Y Ha3eMHBIX KUBOTHBIX — 10 70%. B pacrenusax
cojlep:xanue Boael Komebaercs ot 80 go 95%.

VMeHbIIaETCSA 40Jd BOILI B OPraHW3Me U C BO3PACTOM: sMOPHOH YeJIoBeKa

B Boapacre 1,5 mec. comep:uT 0Koa0 98 % BOJBI OT MacCCHl Tella, HOBOPOK AEH-
HBIil pe68HOK — 0KO0J0 T4 % , B3pOCJBIil YeJoBeK — OKoJo 66 %.

DuspuecKre ¥ XMMUYeCKUe CBOHCTBA IIPUPOAHOM BOJbI JIOBOJILEHO HEOOBIUHEL.

PacemoTpuM nogpobHee OCHOBHEIE M3 HHX.

MoJeKyJiia BOJLI HMEeT YIJIOBOe CTPOeHMe: ATOMBI BOJOPO/a PacIioloxKe-
HBl mox yroom 104,5°, BermencTBHe Wero oHa HOJfApPHA, T. €. IpefcTaB-
nadeT coboil dunons. ITo 3HAYUT, UTO Yy AaTOMOB BOZOPOJA B MOJEKYJe
COCPEeNOTOUEH TOJIOKUTENbHEIN 3apfAl, a CO CTOPOHBI KHCIOPOJAa — OT-
punarenbHblii (puc. 3). TakuMm crpoeHEHeM O00BACHANTCA YHUKAJIbLHEIE
cBOMCTBA BOJBI.

IMogo6Ho MaleHBKHM MATHHTHKAM, MOJEKYJbl BOABl NPUATATHBAKOT-
cA ApYr K APYTY IPOTHBOIOJJOKHBIMHE II0JIOCaMH, 00pasysa OpH 5TOM
LOCTATOYHO NPOYHBIE CBA3M MeMXJAY ATOMAMH KHCJOpOJa M BOIOpOIa
COCeIHWX MOJIEKYJI. DTH CBA3H HOCAT HaszBaHWe eodopodnwvix (puc. 3).
Braromapsa mOJAPHOCTH MOJEKYJI BOABI U MX CIOCOOHOCTH COEJHHATE-
cA APYr ¢ APYIOM BOJZOPOAHBIMH CBA3SMH BOJA UIrpaeT OrPOMHYIO POJb
B JKMBBIX CHUCTEMAaX.

BopopopHble
CBA3U

Mexny
COCEefHUMU
Monekynamu

Monekyna Boabl — AUNoSb BOObI

Puc. 3. CtpoeEne MOJEKYJbI BOJBI
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5
-J) BCnomHWTE, Kakyio pofib MrpaeT BOAA B XMBbIX OpraHM3amax.

B xJieTke BO/Ia CIIY?KHT YHHBEPCAJIBHBIM PACTBODHTEIEM: XOPOIIIO PACTBOPSET
CONH, caxapa M PAJ APYI'UX COeJHMHEHHI, COCTOAINX M3 NOJAPHBIX MOJEKYI,
TeM caMbIM oObecniedynBas NOCTYIIEHHE HeOOXOMUMEIX BeIlecTB B KJIETKY M yia-
JIeHHE IIPOAYKTOB JKU3HeAeATeJbHOCTH. Boxa yuacTByer B peaxkinusax obmeHa
BellecTB: HallpUMep, (POTOCHHTE3 B XJIOPOILJIACTAX OCYIIECTBIASAETCA TOJBKO C
yuacTHeM BoAbl. Biaromapsa BBEICOKOM yIeNbHOW TEIJIOEMKOCTH M CIIOCOOHOCTH
PaBHOMEPHO pacmupele]sTh TEIJIO BOJA IPeIOXpaHAeT KJIeTKY OT Ieperpesa u
MOAIEP’KUBAET CKOPOCTb DMOXMMHYECKHUX IIPOLECCOB HA IMOCTOSHHOM YDPOBHE.

B oprammsme Boja CIYIKHT Cpefoil [IJIA TPAHCIOPTA PA3JIHYHBLIX BEIECTB.
ITy DYHKIHUIO BOAA BHINOJHAET B KPOBH, JUM(MATHYECKOH M BBIAEIHUTEILHOM
cucTeMax, B IHMINeBAPUTEJILHOM KaHajle }KXUBOTHBIX M IPOBOASAIINEH TKAHU pac-
TeHHH. Boja Hcnonb3yeTcs sKUBOTHBEIMH U PACTEHUAMM JJIs OXJIAXKIeHUA Opra-
Hu3Ma. Tak, NpH NOTOOTAENEHUM Y )KUBOTHBIX MJIM TPAHCIUPAIIHH y PaCTeHMui
IIPOUCXOAUT UCIIaPEeHHEe BOJIBI, KOTOPOe TpeOyeT 3HAYUTENBHBIX 3aTPAT 9HEPIWH.

Bopna obGpasyeT cpeny o0uTaHMs ODPraHWM3MOB, IJIA KOTOPOH XapaKTepHO
IOBOJIBHO 3HAYHUTEJIbLHOE IIOCTOAHCTBO YCJA0BHH (HeboJblIne KojlefaHusa TeMIle-
paTyphl, OTHOCHTEJIbHO NOCTOAHHBIE COJIEBOM COCTAB U ILJIOTHOCTD).

MunepaabHbie coiu. Bosbias yacTh HeOPraHWYeCKHX BeIecTB HAXOLUTCA
B KJIETKAX OPraHM3MoB B BHJe cojeil. Conu cepHoit, ochopHOit, conssHO
H IPYTUX KHCJIOT MOTYT COZep’KaThCA B KJIETKAX KAK B TBEPAOM COCTOSHHH,
TAK W B PACTBOPEHHOM BHJE.

B TBépAOM COCTOSHNE MUHEpaJbHBIE COIM MOKHO HAGII0NATh 0 MEUKDPOCKO-
IIOM B KJIETKaX HEKOTOpHIX pacTeHMil. Tak, BKIIOYeHNA KapOOHATOB KaJIbIIUA
BCTpedYawTes y uHKHpa (puc. 4, 1).

3 ~
2 KakoBa ponb conei B OCYLLECTBNEHUN HKUMIA opraHu3ma yenoseka?
p Y

HoHrl comteii BEIMOMHAIOT B OPraHu3Me Pl He3aMeHNMBIX (DYHKITHH: BXOAAT
B COCTaB IHUTOILIA3MBI KJIETOK, ONPENeNA0T eé KHCJIOTHO-IIeJ0YHOH OagaHc,
AKTHUBU3UPYIOT MHOTHUe (pepMeHTHI.

XopHuAbl KAJIUsA W HATPHSA YYACTBYIOT B reHEePallMi U IPOBENEHUH JIeKTPH-
YeCKHX MMIIYJIbCOB B HEPBHOH M MBIIIEYHONH TKAHH YeJIOBEYECKOIr0 OPraHu3Ma.
Cosu kKanepnuA 06eCcneYnBaOT NPOYHOCTE KOCTell, HorTell, 3y60B, a ero KaTHOHBI
IIPUHAMAIOT YYACTHE B Peryiasiiuu cepedHbIX COKPAINeHUA H CBEPTHEIBAEMOCTH
KPOBH.

B oprasusme nmoamep:KHBaeTCs ONpeAeeHHAA KOHIEHTPAHA HOHOB Pas3Iiy-
HBIX cOJXell, KoTopasd He JOJKHA Hapymartbes. Tak, B YeI0BEUECKOM OpraHH3-
Me MapraHell, JKeJle30 M KaJbIHH B OOJBIINX J03aX NPEnATCTBYIOT YCBOSHHIO
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BKNIWYEHUA KPUCTANNIOB COJNEN

SeroHum

Puc. 4. Kpucrannel MuHepansHBIX coJieil (1) i comeit opraruueckux xucaor (2, 3)
B KJIETKaX PACTeHHI

IUHKA, a OTJOMeHUe KaJbliUfd B KOCTAX BO3MOYKHO TOJNBKO B IPUCYTCTBHUU
coseit ocopa.

Bonpocbl u 3apaHua

O6bAcHUTE, Kakne 0COBeHHOCTH CTPOEHWA MONEKYNbl BOAL 00yCnaBnMBealoT YHUKaNbHOe
3Ha4yeHvie aTOro BELLECTBa B NPMPoae.
Kakyio posb BbINOMHAET BOAA B XMBbIX cUCTEMAx?
[E* Ucnonbays 3HaHua U3 GU3MKWM O CUNE NOBEPXHOCTHOrO HaTAXEHWs BOAbl, 0ObACHUTE
3HAYeHWe PLIXNEHNS NOYBLI KaK arpoOTEXHUYECKOro NPMEMa NpY BbIPaLLMBAHWUKN CENbCKO-
XO3ANCTBEHHBIX KYNbTYP.
[4] Movemy B CYTOYHLIM PaLMOH YenoBeka O0/IKHbI BXOAWUTL NPOLYKThl NuTaHua, Gorarsie
MUHEPanbHLIMKU CoNamMmu?
[5] Wcnonbays puc. 4, onpegenuTe, 4To cob0oii NPeacTasnaioT BKAYEHUS B PACTUTENbHbIX
knetkax. MovyemMy 1x HasbIBAKT HEMOCTOAHHBIMU KNETOYHBIMK 0BPa30BaHUAMU?
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§ 3. OpraHuuyeckue BewecTsa. Yrnesoabl

b .
5) Kakosbl 0COBEHHOCTH CTPOEHWS OPraHUYECKUX COBANHEHWIA?

Monomeps: 1 moaumepsl. [IoMUMO HeOpPraHMYECKUX COeJMHEeHUI B COCTAaB
JKHBOI'O BXOJAMT IDYNNa OP2zaHUYeCKUX BellecTB, B KOTOPHIX ocoboe MecTo
3aHMMaeT yriepos. Biarogaps HeOOJbIION BeJIWYHMHE aTOMA M YeTHIDEM AJIeK-
TPOHAM Ha BHEIIHeH 3JIeKTPOHHOU 000J0YKe yriaepox crmocobeH o6pa3oBbIBATH
NpOYHBIE KOBAJEHTHBIE CBASKU C APYIMMH ATOMAMM H CO3JaBaTh OOJbIIHE H
CJIOJKHBIE MOJIeKYJIEL.

Cpenu opraHMYeCKHX BeIIECTB Pa3AHuaroT HeGOJbIIHe 110 MOJEKYJIAPHOIH
Macce MOJIEKYJIBI U MaKpPOMOJIEKYJILI.

MaJible MOJIEKYJIBI TIPEACTABIAIT CO00M COeUHEHHA YIJepoja C MOJEKY-
napHo# Maccoit ot 100 xo 1000 u cogepsxar xo 30 yriepomaHbIX aTOMOB. DTo
pasJIMyYHbIe OpPraHudecKUe KHUCJIOTHI, B TOM UHCJIEe MUPHbLe KUCAONMbL U AMUHO-
Kuciomul, npocmete caxapa (HanpuMmep, IIOK03a), HYKaeomudst.

W3 manbix Monekys ofpasyiores Gojiee KPYIHBIE MOJEKYJILI OPraHuYecKuX
BeIlleCTB — MaKpPOMOJIEKYJIbI, HAIIPUMED U3 AMUHOKHCJIOT — Oenku. Hykimeorn-
ABI CIYKAT CTPOUTEIEHBIM MATEPHANIOM HYKACUHO8bLX KUcLom. MakpoMoJeRy-
JBl UMEIOT MOJIEKYIAPHBIe Macchl, MOpoi HaMHOro npessimatoniae 1 000 000,
M IOCTPOEHBI U3 MHOTMX MHJLIHOHOB ATOMOB.

Manbie MOJIEKYJIBI B MAKPOMOJIEKYJIe MOTYT BBEICTYIIATH B POJH MOBTOPAIO-
meiica eUHHUIBI — MOHOMepa (OT rped. monos — OJWH, Meros — 4YacThb,
pons) (puc. 5). Tak, riokosa CIy:KHT MOHOMEPOM KpaxMaJja M IeJLIIJI03BI,
AMHMHOKHCJIOTBEI — MOHOMEpPOM GeJIKOB.

B cBowo ouepenb, MaKpPOMOJIEKYJbI, IIOCTPOEHHBEIE M3 MOHOMEDOB, HA3BIBAIOT
nonumepamu (OT rped. polymerés — COCTOAIIMI M3 MHOIMX 4yacrtei). K opranu-
YeCKHUM I0JIMMepaM — Guonoiumepam — OTHOCAT OEJIKH, HYKJIeMHOBbIE KUCJIOTHI,
noaucaxapudst.

JIunudvt, OCHOBHEIM KOMIOHEHTOM KOTODBIX ABJIAIOTCH KUDHBIE KHCJIOTHI,
He OTHOCAT K MakpoMmojeKygaM. V3 JHIHA0OB BAM XOPOIIO 3HAKOMBI 3KHPBI,
cocToAIllMe U3 TPEXATOMHOIO CIHPTA INIHIEPHHA M KHPHBEIX KHCJIOT.

B kiaeTrkax »KMBBIX OPraHM3MOB OPraHWYECKHE BEIIECTBA CIOCODHBI OKHC-
JIATHCA C BBIAEJIEHHEM SHEpPIrUH.

¥raesonel. Ilpocteie caxapa. TepMuH «yrieBojbl» BBEJ PYCCKHII XHMHK
K. T. IImuar gnAa o603HaYeHNA OPraHWYECKHMX COEIMHEHUM, COCTOAIMX M3
yriepoza, KHCI0pojga u Bojopoa. MMeHHO OH IIpeJIOKHJ HA3BATh HUX yrje-
BOJZAMH, TAK KAK aTOMOB BOJOPOJa B MOJIEKYJax Jiboro yriesosa Bcerja
B ZIBa pasa 0oJibllle, YeM aTOMOB KHCJIODPOJa, — TaK K€ KaK B MOJIEKYJIe BOJBI.

IIpocTeie yrieBofbl (IpOCTHIE caxapa), WIH MOHOcaxapudsl, — 3TO KDPH-
CTAJIIMYEeCKHE BEIeCTBa, CIaJKkie Ha BKYC, pacTBOPUMEIE B Boje. IX MOJIEK Yk
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OPFAHUYECKWE BEWECTBA. YITNEBOAbI

BaxHeilluMe aTOMbl, BXOASLUIME B COCTAB XMBbIX OPraHM3MoORB

Bopopon Yrnepon

Kucnopon, dochop Cepa
' Monekynbi
rnonucaxapuaoe,
COCTOSALLMX U3 IMIOKO3bI
AToMbl 0GB AUHAIOTCH
B MONeKyibl OH : \"‘?": - I
I Cxemartnueckoe il
H—C—H uaobpaxeHue / .
MONeKynbl ~gid s
. SR rNioKO3bl / B
.I.I / |!| \ " \nj B o
l ' / Kpaxman
HO OH \
c WSS C £
Monekyna rnokoasl B : ¥ T
H OH &\-_7 - _,j \_5 = _,_.7 -
Llennionosa

CTpyKTypHas popMyna MonekyJbl roKosbl

Puc. 5. Oprannueckre coepuHerus. O6pasoBaHHe MOJMMEpPOB H3 MOHOMEPOB
(4épTOYKAMH B CTPYKTYDPHO# (hopMysie yeaoBHO 0603HAYAETCA BAJIEHTHOCTH BJI€MEHTOB)

MOTYT COAEDPKaTh OT TPEX J0 CEMH aATOMOB yIiIepoga. B KiIeTKax »KHBBIX Op-
TaHH3MOB OHM MOTYT BXOAHTH B cocTaB 0oJee KPYIHBIX MOJIEKYJ, a TaKXKe
HAXOAUTHCS B CBODOJHOM COCTOSAHUH.

W3 nATHyrIepoIHbIX caxapoB HaudoJbllee 6M0N0rnYecKoe 3HAUeHHe HMeT
puboza u de3oxcupubo3a. DTH IPOCTHIE YIJIEBOALI ABIAITCA KOMIIOHEHTAMH
HYKJEOTHAO0B, H3 KOTOPBLIX MOCTPOEHBI M'MIAaHTCKHEe MOJIEKYJE HYKJEHHOBBIX
kucaor — PHEK (pubonyxieunosas Kucaoma), AMe0nasa B cocTaBe HyKJIeOTH-
noB pubosy, u JHEK (0esokcupuloHyKAeUHO6AA KUCJOMA), UMeIOIad B CBOEM
cocraBe J1e30KCcHpubosy.

B Mosexynax IIOK03bl M (DPYKTO3HI IIECTH aTOMOB yriepoxa. I'moxosa
(BUHOTpAgHEBEIA caxap) — NEePBHYHBIA HCTOYHWK 3HEPTHH B KJeTKe, MOHOMEp
MHOTHX MOJHCAaXapuaoB. B pesyibTaTe MOCIEL0BATEIBHOTO PALA PEAKIIHH OKHC-
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JeHud IJII0Ko3a B utore pacnanaercs go CO, u H,O. B xozne pacnana riroKo3s
BRICBOOOIK/IaeTcs 3HePrud, KOTOPYIO KJIETKA MCIOJIb3YeT AJA CHHTe3a HeohXo-
JUMBIX COEIMHEHUI.

DpyKTO3a B DOJBIIUX KOJUUYECTBAX CONEPIRHUTCA B CHAALKHX TLIOAAX, TUETH-
HOM MEJle M TaK)Ke ABJIAETCH MCTOUHHKOM 3HEPIHH B KJIETKAaX.

Monocaxapuasl, coeiUHAACH KOBAJTEHTHEIMHE CBA3AMM, MOI'YT 06pA30BBEIBATH
ducaxapudvl, 13 KOTOPLIX HAHOOJIee N3BECTHA CaXapo3a (CBEeKJIOBHYHLIH caxap).
Eé ocobeHHO MHOTO B caxapHO# CBEKJIe M caXapHOM TPOCTHHMKEe, M3 HUX HU IIO-
ay4dalT caxapo3y. ucaxapupasl, KAk W MOHOCAXapuibl, PACTBOPHUMEI B BOJe
A 00a7al0T CAAKUM BKYCOM.

Tlonancaxapuzgsl. ITo cBouM cBOMCTBaM IOMIMCAXAPHILI OTIUYAIOTCA OT MOHO-
caxapuJoB IIpeXJe BCero TeM, 4TO OHH He PacTBOPAKITCI B BOJe.

Honucaxapudsl — 370 NOIUMEPEI, MOHOMEDAMH KOTOPBIX CJYHKAT IPOCTHIE
caxapa. OgHE ToJaKMcAxXapHabl BXOAAT B COCTAB PACTHUTENLHBIX KJIETOK. DTO
KpaxMaJl ¥ 1ennosa. Ipyrue cogepskatcd B KJIeTKaX KHUBOTHBIX M IpuboB.
OT0 raukoreH. Kpaxmas, 1enni/o3a U IIUKOTeH — IIOJHMEDHLI, MOHOMEPOM
KOTOPBIX ABAAETCA IIIoKo3a (puc. 5). OfHAKO B CTPOEHHH MOJIEKYJ 3THX IIO-
JHCaXapH0B HMeTCs HeKOTOPhIe PA3IMYHUs, YTO M OIpPeHessieT UX CBOMCTBA
" QYHKIHUHN B }KUBBLIX CHCTEMax.

Kpaxman sanacaeTcs B KJIeTKaX PACTeHWI B BHJE TAK HA3bIBAeMBIX Kpax-
MaJbHBIX 3épeH. VIX MOXHO BU/IeTh B IIEPBYIO OYepelb B XJI0POILIACTAX KJIETOK
doToCHHTE3UPYIONIEH TKAHH JIHCTA, 4 TaKMKe B 3allacalllnX TKAHAX KJIyOHei
rapTodens, cemsaH 6000BBIX MIH 3JAKOB.

Ienmonosa, WK KJIeTY4aTKa, BXOJUT B COCTAB KJIETOUHLIX CTEHOK DACTeHHI.
IIpounocTs pacrenns 06ycI0BIeHA MeXaHHIECKUMH TKAHAMH, Y KJIETOK KOTODPBIX
CTEeHKH ocoOeHHO GoraThl IeLII0JI030H,

I'mukoren — moamncaxapuj *XKHBOTHOIO MPOHCXOMKAeHHS. Ero Takxe Ha3bI-
BAIOT "KUBOTHBIM KPaxXMaJOM.

I'nuxoreH y mMO3BOHOYHBIX JKHBOTHBIX 3alacaeTcs IJIABHBEIM 00pasoM B Ie-
4YeHH M MBIIIIAX ¥ TaK ’Ke, KaK M KpaxMaJs, CIVKHT HCTOUHHKOM IIIOKO3bI.

Ana moboaHarensHbIx

HurepecHo, uro enié B cepeaune XIX B. yuéHbIe CUMTANH, YTO JIUIIL KISTKH
pacTeHH# MOTYT 00pasOBBIBATH HOBBLIE BEIECTBA, 4 KJIETKH JKHBOTHBIX JIHMIIEHLI
Takoil BosamoxxHOCTH. Ppannysckuii yuénsrit K. Bepuap, nposeasa cepuio OMLITOB HA
cobakax, JoKasall, 4To 3T0 He Tak. OH KOPMHJI cobaK MACOM, a B KPDOBH JKHBOTHOI'O
0DHapYKHUBAJ IVIIOK03Y. 3aTeM OH IIPOAHAIHSHPOBAJ KPOBb, IPOLIEALIVIO Yepes Ie-
4eHb, 1 00HADPYKUJ BeIIECTBO, IO CBOMCTBAM MOX0sKee HA KpaxMaJi. BepHap caenan
BBIBO/[, YTO KJIETKH YXMBOTHBIX TaK)Xe cIocoOHBI 00pasoBbIBATH HOBbIE BEIECTBA.
A monyueHHOe coeIMHEHHEe OH HasBajl MNIHKOTeHOM.
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KpaxmMasa 1 IIMKOTeH JOCTATOYHO JIETKO PACIIEIJIAIOTCA HA MOHOCAXapU LI,
Hanpumep, B opraHuaMe uejloBeKa KpaxMaJl I1o/iBepraeTcsa JeHCTBUIO NUIEBa-
PUTEIBHBEIX (hepPMEHTOB yiKe B POTOBOH nosocTH. Ilenaionosa ke, HAPOTHB,
OueHb TPYAHO IOAmaércs pacmieniaenuio. PepMeHT, aKTHBHDPYOIIHE 3Ty pe-
aKINIO, yallle BeTpedaeTca y Gakrepuii. BakTepuu TOJICTOro KHIIeYHMKA (TaK
HA3bIBaeMAad GaKTepHandbHas (hI0pa) KHUBOTHBEIX ¥ YeJIOBEKa B Ipoliecce CBOeH
KHUBHEJeATeJBHOCTH PACIISIIAIT IPYyoyI0 PaCTUTE/IbHYIO KIeTUaTKy, KOTopas
[I0YTH He MNOAAAETCHS HeHCTBHIO IMHUIIeBapHTEeNbHBIX COKOB.

OueHb 6JM30K 110 CTPOEHHUIO K IIEJIII0JI03€ XUTHH. JTO BellleCTBO BCTpeyaer-
¢fl B TKAHAX 3XKUBOTHBIX M KJeTKax rpuboB. ¥ UJIeHHCTOHOTHX XHUTHH CJIYHKHT
BAYKHBIM KOMIIOHEHTOM HAPYKHOTO CKesleTa, y IpuboB BBHIIOJIHAET OIOPHYIO
(pYHKIINIO B KJIETOUHEIX CTEHKAX.

Takum obpasom, moJaHcaxapHUAbl UIPAalOT OTPOMHYI0 POJIb B CTPOEHHH
U JKH3HeeATeJLHOCTH HUBLIX OprannaMoB. KpaxMas U IVIMKOTeH BBIIOJHAIT
3anacaronyo QYHKIHNIO H COCTABJIAIT JHEPreTUYecKH pe3eps opraausma. Ilpu
HeoOXOAMMOCTH OHHM JIETKO IPEeBPAIaloTCH B IUIIOK03Y, KOTOpad IOJBepraeTcs
OKHMCJEHHI0, ¢ 0o0pasoBaHueM sHeprum. [lenaiosos3a U XUTHH, obeclednBasd
[IPOYHOCTEH MOKPOBHBIX CTPYKTYD PACTEHUI, TPUGOB U KUBOTHBIX, BBITIOJHAIOT
CTPYKTYPHYIO (CTPOHTENBHYI0) (DYHKIIHIO.

Bonpocekl un 3agaHnna

Yem xapakTepuayioTcs MakpoOMONeKybl OpraHu4eckux BeLuecTs?
O6BbACHWUTE 3HAYEHWE TEPMUHOB «MOHOMEP>, «nonumep». MpueeauTe NpUMepbLI Noanume-
POB M UX MOHOMEPOB.
CpaBHWTE NPOCTbIE W CAOXHbIE Caxapa, BbIABUTE YepThl CXOACTBA W Pasnuyuns.
MN3BEeCTHO, YTO KNETKWM NpeAcTaBuTENeil pasHbiX LapcTB XMBOW NPUPOAbl MMEKT onpe-
JENBHHbIE Pa3fiMHMA B CTPOEHWM. A KK OTNIMHAIOTCA KNETKU PACTEHWIA, XKMBOTHBIX U rpruboB
Nno CBOEBMY XUMWYECKOMY COocTaBy?
OxapakTepuaynTe ponb yrnesogos B XKU3HWU KNETKWM K OpraHnama.

6] Mcnonbays nhdopmMaumio, KOTOPYHO COAEPXUT PUC. 5, yCTaHOBUTE YePThbl CXOACTBA W pas-
NU4Ma B CTPYKTYPE Kpaxmana v Uuennonosbl.

[7) Wcnonb3ya cnpaBoyHblie caltel MHTEepHeTa (www.ru.wikipedia.org, www.medicall.ru), nog-
rOTOBbTE KOMMbLIOTEPHYIO NPE3EHTALMIO Ha TEMY «YTrNeBoabl B paUMOHE HaLLero niuTaHus.
Ponb yrneeroaoB B HOPManbHOW XU3HEoeATENbHOCTU OpraHnuamMar.

§ 4. benkm

JR KakoBbl ¢pyHKUMM BENKoB B opraHuamMme Jenoseka?
J

Crpoenue O6eakoB. EciM MCKIIOUHTE BOAY W BBEIUHCIUTE CYXYIO Maccy
KJEeTKH, TO OeJIKM B Hell OVIAyT cocTaBaAThs B cpenHeMm Oosee 50 % . Benxos
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B KJIeTKax OoJbIle, yeM KAKHX-JIH00 APYIrHUX OPraHWYeCcKHUX COeIMHeHHMH.
Tak, Oenox oOpasyeT OCHOBY reMorjioGuHa, y4acTBYIOIIEro B TPAHCIOPTE
KHCJIOPOAAa K TKaHaAM opraHoB. K Genkam orHOcaT pubpuH, obpasyoiuiica
IpU CBEPTHIBAHMY KPOBH, H K€PATHH, COCTABJAAIIINI OCHOBY BOJIOC, IIIEPCTH,
HOT'Teil, Iepnes.

Ans niobosHarensHbix

Hasectro Gonee 170 aMHHOKHCIOT, HO TOoabKO 20 M3 HHX BXOAAT B COCTAB
GenxkoB. 9To cepuH, NINIHUH, (QeHUIATAHNE, METHOHHH U Ap. Bce aMHMHOKHCIOTHI
IOCTPOEHE! IO 00meMy IIaHY: cojepxar KapbokcunsHyio rpynny COOH, onpene-
JAIOIYI0 KHCIOTHBIE CBOMCTBA, U aMuHOrpynny NH,, npuganmyo aMHHOKHCIOTE
cBoiicTBa ocHoBaHuil. Takum obpasoM, aMHUHOKHCIOTA — aM(oOTepHOe coeaUHe-
Hre. OTIMUAIOTCA AMUHOKHCIOTHI CBOMMU OOKOBBIMHU IENAMH — padukaiamu.
OcofeHHOCTH PAMKAJOB BCeX AMHHOKMCIIOT, BXOAAIIUX B COCTAB AAHHOrO Geaka,
OIpezAeaAloT ero cBoicTBa.

B 1871 r. pycckuit xumuk H. H. JIro6aBUH yeTaHOBHUI, 4TO OEJKHM COCTOAT
M3 aMUHOKHCIIOT. JIpyrUMH croBaMi, OEJIKH — 3TO MOJMMEpPHI, COCTOAIINE U3
MOHOMEPOB — aMHHOKHCJIOT (puc. 6).

IIpu B3amMozeHCTBHUM aMHUHOKHUCJIOT APYT ¢ APYroM o0pasyloTcA IPOYHbIe
KoBasleHTHble cBAsn mexay rpynnamu COOH oxmoit amunOKmeaoTHl M NH,
npyroil. Takue cBasu HaswiBawTCcA nenmudnbimu. CoefuHeHNe U3 IBYX aMU-
HOKHCJIOT IIpeficTaBigeT co00H AUNENTHN, U3 TPEX — TPUMNENTH/, U3 HECKOJIb-
KX — noaunentun. Monekyna 6eska mpencTasiseT coboil noaunenmud, Tak
KaK MHOKEeCTBO Pa3/IMYHBIX AMUHOKKUCJOT COeIUHAITCA MEeNTHIHBIMH CBA3AMH
B OIIpejleIEHHOH IOCIe0BATeNbHOCTH (cM. puc. 6).

BaxHO 3HaTh, YTO HEJOCTATOYHOE COAEDIKAHME B MHINE YeJIOBeKa H Palyo-
He YXHBOTHBIX KaKHX-TN00 aMUHOKHCJIOT, BXOJAAIINX B cOCTaB 0eJIKOB, TPO3HT
HapylmeHHeM oOMeHa BeIlecTB, 3aMeAJeHHEM POCTA M PA3BUTHA OPraHM3Ma,
IPHUBOAUT K PA3JIUYHBEIM 3a00JIeBaHUAM.

W3 20 aMmuHOKHCIOT 9 He CHHTE3UPYIOTCA B OPraHU3Me YeJoBeKa. DTo Hes3d-
MeHUMble AMUHOKUCAOMbL, K KOTOPLIM OTHOCATCS BaJIMH, JIEHIIHH, (DeHHIaIa-
HHUH, METHOHHH U Ap. Yel0OBeK AOJKeH NOJAyYaTh ux ¢ nuimeit. [Ipuuém Genku
JKMBOTHOTO IIPOMCXOXKIEHUA COAep:KaT GoJblle He3aMEHMMBIX aMHHOKHCJIOT.
ITosToMy B panlMOHe HNOAPOCTKA OHM HOJIKHEBI cocTaBiaaTe 60 % ot obmero xo-
nudgecTBa norpebisiemoro Geska.

IIpocTpaHCcTBeHHAss CTPYKTypa OelxKoBOH Moaekyasl. Mosekyna Genka
MOKeT HMeTh PAa3JHYHYI IPOCTPAHCTBEHHYIO CTPYKTYDPY (cMm. pmc. 6). Ile-
NMOYKa aMWHOKHCJIOT, COeIUHEHHBIX NIENTHAHEIMHA CBA3AMH, 00pasyeT nepsuy-
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BEJIKM

CTpykTypHas ¢OpMyna aMMHOKUCIIOTbI

Monekyna

rnyuKHa — Cxematunyeckoe
OnHOW U3 ABaALATA naoGpaxeHue

AMWHOKUCNOT,
BXOAALLMX KapBokcunsHasn aMUHOKUCNOThI
B cocTas 6enkos rpynnupoBka rpynna
O6GpazoBgaHue aunenTtuaa
R, ?2 H.0 lih
~N B P

gt g —|— N-C = N—C |
S N N > P

H

LipeTom BhigeneH
y4acTok, e rnokasaHa
BTOPUYHAA

YeTBEepTUUYHAA

Yetuipe rnobynbl

2 B MOJiekyne

Lienb 13 Monekyn pasin4HeiX aMUHOKWCAOT, remornotuHa
3aKpy4yeHHas B cnupans =

Puc. 6. Crpoenue GesKoB
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Hyro cmpykmypy. IlocnenoBaTelbHOCTE AMHHOKHCIOT U HX YHCJIO B KAMKIOMH
IIOJHIIENITH/IHOM [eIIH CTPOro ONpeeséHHLI. Bmopuynas ecmpykmypa — 310
IIOJTHNENTHAHAA [elb, 3aKpPydeHHAda B cnupaib. Cnupanb MoKeT NPUHATH
dopMy KAy0OUKOB — 2106y.1. B aToM ciydae roBOpAT 0 mpemuuHoil cmpyk-
mype Genxa. UHOra HECKOJBKO IJI00YJ 00beAMHAIOTCA U 00pa3yoT vemaeep-
muyryto cmpyxkmypy. TakuM coefuHeHHEM ABJIAETCA PeMOrJIO0HH, B KOTOPOM
YeThIpe NOJIMIENTHAHBIe IeIOYKHN YJOMeHbl B BUje I100yi, COeIUHEHHBIX C
TeMOM KeJjesa.

ITox BoameiicTBHEeM KaKuX-i1ub0 GAKTOPOB (TeMmepaTyphl, HaBJIeHUs, XU-
MHYECKHX MJIM MeXaHHUYEeCKHUX) XHMHUYECKNEe CBA3H, VISP UBAIOIIHE ATOMBI
B MOJIEKYJe, pa3pymarwnTces, U 6eIoK yTpauHBaeT CBOK QYHKIIUIO B KJIeTKe.
HW3meHeHUs B ero CTPYKType MOrYyT ObITh BPeMeHHLIMH HMJIHM HeoOpaTu-
MBIMH.

Hapymenue TpéxMepHOI IPOCTPAHCTBEHHOM CTPYKTYPEI GETKOBEIX MOJIEKYJI
B pesyJbTaTe AEHCTBHA XMMHUUYECKHX, (DH3MYECKHX, MEXAHUUYECKUX M APYIHX
(harTOpOB Ha3eIBaT denamypayuell Geaxa.

ITpocreiimuii npuMep AeHATYPALMN — IIPUTOTOBJEHHE AMYHUIBL: CTPYKTY-
pa benka Aiina Mo BIUSHHMEM BHICOKOI TeMIepaTypsl paspyiuaercs. M3Bect-
HO, YTO B MeJHUIHHE B KayecTBe Je3MH()UIUDPYIOUIEro cpeicTBa IIPUMEHAOT
ATHUJIOBBII CIIMPT, TAK KAK OH BBEISBIBAET AEHATYPAIHIO OeJIKOB 0aKTePHAILHBIX
KJIETOK.

Henarypanum, K OpHMepy, HoJBepraercs OeJIOK, COCTABJIAIINUNA CeKper
IayTHHHOH jKeJje3bl nayka. Ilayk BHIZENAET KANEIbKY CeKpeTa, B Pe3yJbTaTe
MeXaHHYeCKOro HaTAMeHUsA CTPYKTypa OelKa HapymiaeTcs: M3 pacTBOPHUMOK
GOopMEI OH IIePexXoJuT B HEPACTBOPUMYIO — 00pasyercd HUTH NAYTHHEL.

Bo Bcex mepednc/eHHBIX IPHMEpPAX HAPYIIEHHEe CTPYKTYPhI U CBOMCTB Ges-
KOBOH MoOJieKyJibl Heobpatumo. Ho mHOrza Geiok B ompemesléHHBIX YCJIOBHAX
MOYKET BOCCTAHOBHTDH IIPEKHIO IIPOCTPAHCTBEHHYIO CTPYKTYPY. DTOT mpoIece
Ha3LIBAIOT penamypayuei.

Pyaxuuu G6enxoB. Benxu ocymecTBasieT gepmMeHmamuérHyo (GyHK-
nuw. Pepmenmuvt (o1 gar. fermentum — OpokeHHe, 3aKBacKa) — 3TO
OeKM-KaTaJIH3aTOPEI, YCKOPAIMEe XUMHUYeCKe peakiun. [leiicTBrue a060T0
(hepMeHTa CTPOro HAIpPaBJIEHHO U COTJIACOBAHO ¢ PaGoTOoi APYrux GepMeHTOB:
YV KamJ0ro cBoi «00BeKT BHHMAHUA» — MOJEKYJbl BEIIeCTB, IpeBpallleHus
KOTODEIX OH akTuBupyer (puc. 7). Tax, depmeHT ypeasa peryjaupyer pacuiern-
JIeHHe MOYeBHMHEI, (DepMEeHT aMHuJja3a — KpaxMmaJa, a GepMeHTEl IPOTeassl —
0eJIKOB.

PepmenTaTuBHAA QYHKIUA GEIKOB IIHPOKO UCIOJL3YETCH B IPOMBIIILIEH-
HOCTH, MegunuHe, ObITY. Cerogasa oxkoso 80 % Bcex BBINYCKAEMBIX ITPOMBIII-
JIEHHOCTBIO MOIOII[HX CPEACTB coaepsKaT (pepMeHTEHI (cM. pHc. 7).
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BENKU-OEPMEHTBDI

MpuHUMN peikcTena

Cxema MexaHuama
¢depMeHTaTUBHOrO pacLuenneHns

dDepMeHT, pacLLennALLMin Kpaxman
(amunasa),
npoasuraeTca
BAONb
MosieKyibl
Kpaxmana

Monekyna

OTwenneHue Kpaxmana
rNIOKO3bI
depMeHT, pacLuennsalLmin Genok
(npoteaaa)

OTwennéHHa
MONEKyna aMUHOKUCNOTHI

Monekyna
bGenka

AMunasa He MOXeT paclennTL
MONEeKyny

Genka

BGuomMoloLLero cpeacTea

psa3b Benok

3arpAsHEHHOE BONIOKHO

DepmMeHT, pacLUennsiowin

Benok (NpoTteaaa)
wlw,
NG o
PacTBOpEéHHanA rpasb

«PaboTa» BMOMOIOLLEro CpeficTea

MepualoLLmii CBET XyKa-CBeT/IsKa
06LACHAETCH GepMEeHTHBIM OKUCNEHUEM
Genka nioungepuHa KUCNopoaoM Bo3ayxa

Puc. 7. @epmerTh] clieliM)AYHBI, T. €. KATAJTU3UPYIOT IPeBpalleHus CTPOro

ONIpeJleJIEHHBIX BellecTB
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Ana niobo3HarenbHbIx

Emgé B XVIII B. uranbanckuit yuénsii JI. Cnannannann, usydasi INpolece IIH-
IeBapeHNus y KUBOTHBIX, 0OHADY KU BellecTBa, CIOcO0HBIE PACIIEIIATE H DeIKH,
u caxapa. Hemenkuii xumuk 3. Byxuep B koume XIX B. cienas uHTepecHOe OTKPHI-
THE: paspyIIeHHbIe KJIeTKH IPOsKiKeH, KaK U KHUBble KJIeTKH, PACIIeIIAKT caxap Ha
CIHUPT U yTJIeKUCHbli rasd. Tak oTkpbliy depmerTsl. OgHAKO TO, YTO GEPMEHTHI — JTO
BesIKH, BRIACHHUIN ropasno nosgaee: B 1926 r. amepukanckuit 6uoxumuk . Camuep
[MOJIYYHJI IIePBble KPUCTAJINNKN depMeHTa ypeassl. @epMenT oxaszaica Gerxom. 3a
9TO OTKpPEITHE eMy Oblna mpucy:xaeHa HobesneBckas mpemMus.

HsBecTHO, UTO copepsxamiue OeJIOK MATHA OT I0TA, KPOBH, AMYHOTO KeJITKa
WJIM APYTHX IIHINEeBBHIX OCTATKOB YVAAAAKTCA ¢ OoapmiuM TpyaoMm. B mauane XX B.
K OOBIYHOMY MOIOIIEeMY CPeACTBY HOIpo6oBany A0OABIATE IOPOMIOK, HOJYUYEHHBIN
U3 NOIKeNYJOYHOH Kesie3bl JOMAIIHUX JKMBOTHBIX. JTOT HOPOLIOK OKazaycs ad-
thexTHBHON GmOXOGaBKOM, TAK KaK COAEpP:KaJl IpoTeassl MOAMKeIYI0YHOH Kejessl,
KOTOPBIE PACIIEINIAIH OeJKH Ha aMHHOKHCIOTEI.

B pesysnbrare 6p11 monyueH sameuarenbHBIN 3(heKT — nATHA ¢ 0eIbA JErKo
OTMBIBANIHCE.

Cmpyxkmypnasa (cmpoumenvrias ) QyEKIHAA GEJIKOB 3aKJII0YAETCA B TOM, UTO
OHU ABJIAKTCH OCHOBHBIM CTDOHTENBHBIM MaTepPHAJIOM KJIETOK: BXOAAT B COCTaB
61osIOrHYecKuX MeMOpaH M BHYTPUKJIETOUHBIX CTPYKTYD.

Tpancnopmuas GyHKIHUA 0eIKOB COCTOMT B CBA3BIBAHWHM M IePeHOCE HMH
MOJIEKYJI ¥ MOHOB B IIpeJiesiaxX IIeJIOT0 OpraHnaMa. B TpaHcnopTe BEIeCTB yuacT-
ByeT OeJIOK reMorJiobmH.

5) BcnomHuTe, KakMe coefuHeHWs TPaHCNOpPTUPYET reMornobuH B opraHuame
5 MHOTUX XWBOTHBIX, B TOM YMCIIE 1 YenoBeka.

Heueamenvnasa GyHKIINg 6eJIKOB 3aKJI0OYAETCA B UX CIIOCOOHOCTH, U3MEeHAd
CBOIO CTPYKTYPY, OCYIEeCTBIATh HANIPABJIEHHOe ABHUKeHHe. [IpuMepaMu MOTyT
CHYIKHATH OEJIKH MBIIIeYHOI'0 BOJOKHA AKTHH M MHO3HH.

Pezyaamopraa GYHKIUA OCYIIECTBIsIeTCs 0EJIKAMH-TOPMOHAMH, YUACTBY-
OIIUMH B PETryJANNN aKTHBHOCTH KJETKH W opraEmama. Hampumep, Gelok
COMaTOTPONHUH (TOPDMOH pOCTa), BBIAENAEMBIH I'MIO(MH30M, PeryJIupyeT POCT
KOCTeHd M MBIIIII.

HWucyauH, COCTOAIHI U3 IBYX IleTeil, BRIpabaThiBaeTCcsa B IOMMKENYI0OUHONR
JKeJie3de U BBINOJHAET DYHKOHIO peryasamuu oOMeHa IJIIOKO3bI B OpraHu3Me.
Biarogapa MHCYIHMHY IJIIOKO3a IIePEeXOQUT M3 KPOBH B TKAHH H B MBIMIIIAX
IpeBpallaeTca B I'TIHKOTeH.

SawumHnas QYHKIHA 0eJIKOB TaKyKe HINPOKO H3BecTHa. Ha 4yxKepomHbIe
LIS OpTaHM3Ma BeIecTBa, Ha3bIBaeMble AHMUeHAMU, TO3BOHOYHBIE JKUBOTHbIE
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crioco6HBI BEIpabaThIBATh 0co0bIe OeIKH — axmumena. AHTUTeNa CBA3LIBAIOT
agTurensl. Takue peaKIWu JieKaT B OCHOBe MMMYHHTETa, ¢ HUX HAaYMHAETCHA
obe3BpeKHBaHMEe TOKCHYHBIX [JJIsi OPraHHW3Ma BeIlecTB, ycTpaHeHHe GosiesHe-
TBODHBIX DaKTepHii.

V MHOrHX pacTeHM# Moj JelcTBMEeM HU3KHUX TeMIleparyp CHHTEe3HDPYIOTCA
oco0ble OeJIKH XO0JIOAOBOTO IIOKA, 3aIIHINAIONIHe KJIETKY OT paspyLIeHHs KpH-
cTajIaMu Jbja. Pacmosarasck Ha MOBEPXHOCTH JIEAAHBIX KPHCTALIOB, OelKMN
XO0JIOLOBOTO IITOKA TOPMO3AT MX o0pasoBaHHe B KJETKAX M MEXKJIETHHKAX
U TeM caMBIM IIPeJOTBPAIaioT rubesib pacTeHHUA B X0JIOJHOEe BpeMsd rofa.

ITpu oxucienun GeJIKOB BhIZeJAfAETCA dHEPrudA, HCIOJAb3yeMas 3arTeM A
CHHTe3a HOBBIX COeJUMHEHHIH. B 3TOM COCTOMT HX dHepzemuieckas QyHKIUA.

Taxum obpaszoM, QYHKIIUMK, BRIIOJHAeMble OelIKaMHi, HOBOJLHO MHOIOYHC-
JeHHBI M JeKaT B OCHOBE MHOrooGpasus mposABieHni xusHu. MHTepecHo,
HaIpHMep, UYTO Y KYKOB-CBETJIAKOB MMeIOTCH CIleIHaJIbHLIE KJETKH, HaIloJ-
HeHHBle 0coObIM Desxom — mamnubepunoMm. Biaromapsa «cBoemy» (hepMeHTY
OH OKHCJfeTcH KUCJIOPOAOM BO3AYXa, IPOUCXOJUT CBETOBAsA BCHbINIKA. TaKUM
MepIAIINM CBETOM HACEKOMOe IPHUBJIEKAeT caMKy (cM. pHc. 7).

Bonpocbl u 3apaHus

[i] WMcrnonb3ys uHpopMaumio, KOTopylo copepxat puc. 5 1 6, ycTaHOBUTE 4epThl CXOACTBA

1 OTNNYMA CIIOXHbBIX YrNeBoA0s 1 Genkos.

O6bacHUTE, noYyemy Benky Ha3bIBAKT NOAUNENTUOAMW.

Yem nepsryHan CTPykTypa 6enka oTAMYaeTCs OT BTOPUHHON, TPETUHHON U YHETBEPTUHHON?

Kak 4enosek ucnons3yeT cnocobHocTb Benka k aeHarypauun? lNpueeguTe npymeps

NPOABNEHUA AeHaTypaunm B Npupoae.

MPOKOMMEHTUPYHATE YTBEPXKAEHWE O TOM, 4TO BENKN UMEIOT OrPOMHOE 3Ha4YEeHNE B XKU3HU

noforo opraHuama.

Moyemy depMeHTbl Ha3bIBaOT BUONOrMyeckMMK Katanusatopammn? OBbACHUTE CMbICH

BblpaXeHusa «CneundruyHoCTb OeRCTBUA GEepPMEHTOB»,

[7] Wcnonb3ys 4ONONHWTENbBHYIO NUTEpaTypy u pecypcsl MiHTepHeTa (www.ru.wikipedia.org,
www.medicall.ru, www.elementy.ru), NnoAroToBLTE NPE3eHTauMio Ha Temy «Benkm — 06sa-
3aTeNbHbIA KOMMNOHEHT NMTaHUA Yenosekar.

@)

§ 5. HykneunHoBbIe KUCNOTHI

5
)) Mo4YemMy HyKNeUHOBLIE KMCNOTEI OTHOCHT K MakpoMonekynam?

Hauao u3y4eHn0 HYKJIEMHOBBIX KHCJIOT IOJT0XKII HIBeHIIaAPCKHI OMOXUMHK
@, Mumep emgé Bo Bropoit mososuHe XIX B. B Anpax n1efAKOMUTOB OH O0HADY KU
coeUHEHNHE, KOTOPOe OTJIMYANIOCH II0 CBOMCTBAM OT OEJIKOB, yie M3BEeCTHBIX
K ToMmy BpemeHu. ITosqHee aTo coeuHeHNEe HA3BAIW HYKJIEHMHOBOM KHCJIOTOM.
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Hyxneunoswvle kucnomet (OT jart. nucleus — aAnpo) — OHONOIUMEDPBI, MO-
HOMEPOM KOTOPBIX CJYKAT CTPYKTYPHBIE 3BeHBSA — HYKJIEOTHIbI. MHOMeCTBO
COeJUHEHHBIX MeX Ty cO60H HYKJIeOTH/OB 00pasyoT AJUHHYI0 HePa3BeTBIEHHYIO
IIeb — MOAUHYKAeomud.

Hyxneorns, B cBOIO ouepesb, COCTOUT M3 TPEX KOMIIOHEHTOB: OCTaTKa (poc-
QopHOH KHCJIOTHI, IATUYTJIEPOLHOTO caXxapa W a30miucmozo OCHOGAHUS.

CyuiecTByIOT Ba THIIA HYyKJeHHOBBIX Kucaor — JIHK (nesoxcupubonyrien-
nosad Kuciaora) u PHK (pubonyknennosas xuemora).

IOHK (desorxcupubonykneunosas xucnoma) npencrasiser coboil rurant-
cky1o mosexkyny. [lnnra [THK MoxeT ZocTUraTs OJHOTO MeTpa, OQHAKO CTPYK-
TYpHBIE 0CODEHHOCTH MOJIEKYJIBI IT03BOJAIOT i ObITh JOCTATOYHO KOMIAKTHOM,
4TOOBI IOMEINATECA B s/[pe MUKPOCKOINYECKOR KJIeTKH. B ¢TpyKTYpHOIi opra-
Huzanuu Moaeryasl [IHKE pasnnuaroT nepBUYHYIO B BTOPHYHYIO (MAKPOMOJIEKY-
JIAPHYIO) CTPYKTYDHI.

Iepsuunas cmpykmypa JHK npeacrasieHa NOJHHYKJICOTHAHOI IIEIbIO,
00pa3oBaHHOH YeTBIPbMA THIAMH HyKJIeoTHA0B. Kam et nykaeorus IHK co-
CTOHUT M3 ocTaTKa (ocOpHON KHUCIOTHI, caxapa Ae30KCcHpPHUO03LI M A30THCTOTO
ocHoBaHuA (puc. 8). A3OTHCTHIX OCHOBAHMI BCero yernipe: adenun (A), zya-
run (T'), yumosun (L) u mumun (T). [To HATUYHIO TOTO WM UHOT'O A30THCTOTO
OCHOBAHHUA B HYKJIEOTHJE U ONpeJesieTcd THI IIOCJIeIHETO.

Mojens crpoeHus Makpomosiekyasl [JHK (eé BTopuuHO#R cTpYyKTYpHI) ObLIa
npeanoxeHa B 1953 r. amepukanckum 6uodpusuxom k. YOTCOHOM W aHTIHIE-
cKkuM refetTukoMm @. Kpuxom. OTKDBITHIO IPeANIECTBOBAIA OTPOMHAA HCCIEN0-
BaTesibcKadA pabora. Mcenonbays JaHHbIe DEHTTEHOIPDAMM, YUEHEIE MATEMATHYEC-
KH BbIYHCININ B cMmofenupoBanu Mmouekyny ITHK. ITos:ke mpaBuiIbHOCTE HX
pacuéroB noareepaunaack. B 1962 r. 3a ¢cBoé OTKPEITHE YUEHBIE OBIIN VAOCTOCHEI
HobGenesckoii ripeMun.

Cornacno mozenu, pagpadoranuoit [Ix. Yorconom n @. KpuxkomM, MoaeKy.ia
IOHK npeacraBieHa B KJETKE COMPAJLI0, 3aKPYYEHHOH BOKPYI cOOGCTBEHHOI
ocH M cocroamieil u3 apyx ueneil. OHAa HANOMHHAET BEePEBOUYHYIO JIECTHHILY,
«IepeKIagUHbl» KOTOPOM 00pasyIiOT napbl Aa30THCTHIX OCHOBAHHN HYKIJIEOTHIOB
IpOoTHBOJEKAIUX Nenel. IIpocTpaHcTBeHHAs KOH(DUIYpanua afeHHHA [I03BO-
JSeT eMy CHAPUBATLCA JHUINL ¢ TUMUHOM. ITom100HBIM 006pasoM COOTBETCTBYIOT
ApYyT ApPYry MOBEPXHOCTH I'VAHUHA W IIUTO3WHA. AZIEHWH C THAMUHOM COEJUHSIOT
JBe, 4 MUTO3HH C I'YAHUHOM — TPHU BOAOPOJHEIE CBA3H (puc. 8).

5
)) Y7o npeacTasnalT coboil BOLOPOAHLIE CBA3N?

Hapm A30THCTEIX OCHOBAHUH HYKJIEOTHAO0B, B3aMMOJOIIOJHAKNIIUX APYyT
Apyra, HasblBAKWT KOMNAEMEHMAPHBLMU. ROMIIJIEMeHTapHOCTb —: YHHBED-
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MartuyrnepoaHuii caxap
(neaokcupuboaa)

CTpPYKTYpa HYKneoTuaa — MOHOMepa HYK/Ie MHOBBLIX KUCNOT

AE30KCUPUBOHYKJIEMWHOBAA KUCJIOTA

, NH,
docharHas Tl) N
Toing o ( | N AzoTucToe
OH—P—0 —CH, J OCHOBaHWe
| N N (aneHmH)
_ OH

OH OH

AneHH

KopoTkuii yyacTok nBOWHOM
cnupanu AHK

TrmMUH

BopopoaHsie

CcBA3K

AeoitHaa cnupans AHK

Mapa ocHoBaHUiA

HyknenHoBbIe KUCAOTEI CTROATCH TakuM 0BpasoM, 4To docdaTtHas rpynna ofHoro

HYKJIE0TU A NPUCOSOMHASTCS K caxapy Apyroro.
Mexay a3oTUCTbIMK OCHOBaHUAMM HYKNeoTMAOS o6pasyioTes BOAOPOAHLIE CBS3N.

Monekyna AHK

Puc. 8. Crpoenue ge3oxkcupubOHYKIEHHOBOH KHUCJIOTH




30
PA3OEN |. X)KWBbLIE CUCTEMBbI: KJIETKA, OPTAHU3M

CANTbHBIH NIPHHIINI, JIEXKAIWH B OCHOBE CTPYKTYPBI M QYHKIHMOHMPOBAHUA
IOHEK B kaerke.

Monexyna JTHK cnocofHa K caMOBOCIPOM3BEAeHUIO IIYTEM yaBoeHus. Ilox
JerictBueM depMeHTOB nBoMHasA cnupans [JHK packpyumBaercs, CBA3H MexIy
a430THCTBIMHM OCHOBAHHAMM PASPHIBAIOTCA. 3aTeM KajK[as IMelb HCIOJIb3yeTcs
B KauecTBe MaTPHUIBLI A1 cOOpPKH cBoeil Konuu. Konmum cTpoaTca M3 HYKJIEO-
TH/IOB, HAXOAANIMXCA B AApe B cRo00AHOM cocToaHuH. Hanpumep, aleHHH CBO-
O0oxHOrO HyKJIeOoTHAa o0pasyeT ABe BOAOPOAHLIE CBA3H C TAMHHOM HYKJIEOTHIA
marpunbl. IIuTo3uH cBOGOAHOrO HYKJIEOTHAA MPHUCOEAHHAETCA K I'VAHUHY —
KOMILJIEMEHTAPHOMY a30THCTOMY OCHOBAHMIO MOMUIENTHAHOM nernu. IlocTenenno
u3 ogHOi Monekyasl JTHK dopMmupyooTes aBe, Kamaas U3 KOTOPHIX COAEPHKHT
OJHY MATEePHUHECKYIO H OJHY BHOBb CHHTE3HPOBAHHVIO IIEIIL. ¥ ABOCHHE MOJIEKYJI
OHK npoHcXoAuT nepel AeeHHeM KJIeTKH.

Bonpmasa gacte JTHK cocpesoToyeHa B siipe KJIeTKH, a HeDOIbIIOE €€ KOJIu-
YeCTBO HAXOIHUTCHA B ADYTHUX OPraHOHAAX — MHTOXOHADHAX, ILIACTHAAX.

Bomnpoc o dysknuax [JTHK BonHOBan y4€HBIX ¢ IIePBOro AHS €€ OTKPBITHA.
B IHK zaxnroueHa HHDOPMALUSA O CTPYKType BCeX OeIKOB, HEOOXOIMMBIX
opraEmsMy. Jra HHGOPMAIMA 3alMCAHA B JUHENHHOH I0CIe10BaTeIbHOCTH HYK-
JeoTHA0B. Tak Kak 6eJJKH UTrpaloT NEePBOCTENIEHHYIO POJIb B JKHU3HEAeATEIbHOCTH
OpraHusMa, y4acTBYA B ero CTPOEHHH, DA3BUTHH, OOMEHe BellecTB, TO MOYHO
yrBepxaaTh, 4To [IHK xpanutr uadopmamnuio 06 opranuame. B aTom 3akiroua-
eTcA e€ BaKHeHmas GyHKOHUA.

PHEK (pubonykneunosas xucnoma) — Take DOTHHYKJICOTH ], HO B OT/IMYIHE
or IHK npezncrarieHa B KJeTKe OJHOIENOYeYHOR Moaekyaoi. IloauryKIeo-
tugHy1o nensk PHE cocTaBifoT Takke YeThipe THIIA HYKJIeOTHA0B. 110 cBOEMY
coctaBy HykJaeotna PHK ornmuaerca ot mykaeoruga [THK. Bmectro yriesoaa
Je30KCUPHO03El IPHCYTCTBYeT pub0O3a, THMHUH 3aMeHAeT OJM3KODOACTBEHHOE
a30THCTOE OCHOBAHWE — YPAYUL.

B knerxe obHapy:xeHOo Heckoabko Tunos PHK, xaas us KOTOPBIX OT/IHYA-
eTcdA CTPOeHHEeM M BRINOJHAeMbIMU QyHKIuAMU. [y1aBHas dyaxknua PHK — eé
y4yacTHe B CHHTe3e 0eIKOoB.

Mampuunas PHEK (mPHK) — xonusa yuyactra J[IHK, roe sanucana uudop-
Malmud O YHCIe, COCTaBe M IOCHe0BATEeJbHOCTH aMHHOKHCIOTHBIX OCTATKOB,
OIIpeleNAIIIAX CTPYKTYPY U dhyHKIHKA GenK0BOM MoJeKyabl. TakuM oOpasom,
B MPHK 3aKkII04éH NIaH NOCTPOEHHUA MOJEKYJIbI TIOJUIIeNITHIA.

Poas mpancnopmuoii PHK (mPHK) cocTouT B IPUCOEAMHEHHN MOJEKYJIEI
AMMHOKHMCIOTEI M TDAHCIIOPTHPOBKE €€ K MecTy cOODKH OelKOBOM MOJIEKYJEL.

Pubocomanvrnaa PHK (pPHK) coenunsercs ¢ 6enkom u obpasyer ocobble
opraHouabl KjeTku — pubocomel. Biaromapa UM ocyilecTBadeTcsa c6opKa mo-
JUIEIITUAHON e,
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Bonpocbkl u 3apaHua

[1] Wcnonb3ys nHpopmaumio, KOTOPYO coaepxat puc. 6 n 7, yCTaHoBUTE H4epThl CX0OCcTBa
W pasnuuns B CTPYKTYpe BenKoB WU HYKNEWHOBLIX KUCNOT.
O6bACHUTE NPOVCXOXAEHNE TEPMUHA «MONVHYKNEOTUA». B 4€M pasnvynsa B CTPOEHWN
Hykneotugos OHK n PHK?
OxapakTepuayite 0COGEHHOCTN NEPBUYHOM 1 BTOPUYHON cTPyKTYpbl JHK.

(4] TpepncrasbTe MaTepuwan naparpadga o cxoacrse v otamdmn JHK n PHK B Buae cxemsl
B TeTpanu.
JokaxuTe, 4TO NPUHUMN KOMMAEMEHTAPHOCTW UIPaeT PeLuaioLLyio PoJie B CAMOBOCNPO-
u3seneHun AHK.
Oxapaktepuayite GyHKUMKM HYKNENHOBBIX KUCTOT B KINETKE.

77 C nomoLblo Kakux MeTofoB uccnegosanus Ox. YotcoH u @. Kpuk ycTaHoBMNIKM MONeKy-
NApPHYO cTpykTypy AHK?

[8] Mpoutute kHKUry [Ix. YotcoHa «JlBoiHasa cnupane» (www.bookz.ru) u BeicTynute nepen
OJHOKNACCHUKAMW C COODLEHWEM HA TeMY «MCTOPUA OTKPLITUA CTPYKTYPb! JHK:.

§ 6. Nunuabl. ATO

5 -
2 Movyemy Xupbl — BaXHbIA KOMMOHEHT NUTAHWA?
2

JIlunmunael (0T rped. lipos — KUpP) — OpraHuYecKHe COeJHMHEeHHs, OCHOBHBLIM
KOMIIOHEHTOM KOTOPBIX SBJIAIOTCS KHPHBIE KHCJIOTHI. B oriauume ot 0enKoB,
nonucaxapunos, JHK u PHK, aunuael He OTHOCAT K MakpomoJiekyiaam. OHu
MaJIOpDACTBOPMMEI B BOJie, HO XOPOIINO pacTBOpAKTCA B adupe, OeH3UHe, XJO-
podopMe B HEKOTODHIX APYTHMX PACTBOPHUTENAX. JTO B 3HAYUTEJHHOH CTEeImeHH
00BbACHAET TO, YTO YV TOKCHKOMAHOB, HIOXAWMI[HX DACTBOPUTE]H, B CKOPOM
BPEMEeHN pa3BHBaeTCA JeCTPYKIMA (paspylleHHe) MO3T0OBOM TKaHU, B COCTaBe
KJIETOK KOTOPOI MHOIO JHIHIOB.

BreigensoT TUOUABI IPOCTHIE W CIOMKHBIE. MOJEKYIBl IPOCTHIX JUOHUI0B
COCTOAT M3 OCTATKOB KHUPHBIX KMCJIOT U CIHPTOB. K aTO# rpynmne oTHOCATCA
scupet (puc. 9). OHM 3amacarnTcda B BHJAe KaleJeK B IIUTOIIa3Me KJIETOK H
CIy:XaT IeHHBIM HCTOYHHKOM 3Hepruu. [IpH ux paclienieHHH 9HePIHU BhbI-
JensercsA B 2 pasa OoJibllle, yeM IPH PACINENJeHHH TAKOTO YKe KOJUYecTBa
IJIIOKOS3EL.

B KUpPOBO TKaHU KUPHI cocTaBaAT 10 90 % cyxoit maccel krerok. [lomu-
MO SHEPreTHYeCKOH »KHUPBI BHIIOJHAKT B OPraHU3Me clleyiomue (OYHKITHA:
® 3alUTHYIO, TAK KaK XUPOBafg TKaHbL NIpeJOXpaHAeT BHYTPEHHHE OpPraHbI

OpraHuaMa OT IOBPeXKIeHUH IIPH MaJeHHAX, yIapax;
® TEILIOM30JANNOHHYIO, IIOCKOJBKY KHDPOBAsA TKAHB IIJIOXO IPOBOLHUT TEILIO

H TeM CaMBIM 3alUNaeT OPTaHM3M OT IIEPeOXJaXKAeHHs, YTO 0coDeHHO

BajyKHO JJIs obuTaTes el pailoHOB ¢ XOJIOJHBIM KJIMMATOM.
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CTPOEHUE XWPOB (Ha npumepe Tpurnuuepuaa)

? (I:I’ CTpyKTypHas hopmyna
H~C-0-C-CH,~ CH.- GH,~ CH.~ CH,~ CH,~CH,~ CH,~ CH,-CH~ GH, |+———
(0]

o g - CH,~CH.— CH.~ CH,~ CH.— CH.- CH.~ CH.— CH,~ CH.- CH, - CH.—CH,

S

H-C—0-C-CH.-CH-CH.- CH.~ CH.- CH.-CH.- CH-CH. |
H

H

KupHele

Moaens
MONEKyNbI
Tpurnuuepmaa

Puc. 9. BoTbIIMHCTBO KXEPOB COCTOMT M3 TPEXATOMHOTO CIIUPTA TJIHIEPHHA
U JKUPHEIX KHUCIOT

Kpowme Toro, sanacel Xupa B MOJKOKHON KIeTYATKe MICKONUTAIIIHX 103-
BOJIAIOT UM II€PEKUBATEL HEOJIATONMPUATHBIE IIEPHOJBI, CBAZAHHEIE C HEJJOCTATKOM
KOpMa H BOABI. JHBOTHEIE, 00MTAIONHE B IYCTHIHAX, 3HAUUTEILHYIO YACTH He-
00X0AUMOH U KHU3HEJeATeJIHLHOCTH BOLI IIOAYYAT GIaromgaps paclllemnIeHnio
B OPraHH3Me 3XHUPOB.

KoMnnexchsl IHOHA0B ¢ MOJEKYIAMH APYTHX BeN[eCTB, HAIPUMED OeJKOB
H YIJIEBOJOB, OTHOCHAT K I'PYIIIE CJIOMHBIX JHIHIOB.

Ocobo BeIZENAWT rocosiunudvi, B COCTAB KOTOPBIX BXOAHT (QocharHas
rpynmna. B kiaetTke dochoIMIHIE BHIIIOJHAKWT CTPYKTYPHYI0 (QOYHKI[MIO: OHH
BXOJAT B COCTaB KJIETOUHBIX MeMOpaH — TOHKHX IJIOTHBIX IVIEHOK, KOTOPBIMHA
«0JIeTBI» BCE KJIETKH M OOJBIIMHCTBO BHYTPHKJIETOYHBIX OPraHOHUIOB.

AT® (agesozuntpudocdopuas Kucaora). Hu ogHa uBas cUCTeMa He
MOJKeT CYyIIecTBOBATH 0e3 IIPUTOKA 3HEPrHH, KOTOpPas HCIOIB3YeTCHA A
CHHTe3a HeOOXOAHMMBIX COeJWHEHHUI, PA3MHOMEHHUA, BEIJEJEHUA MPOAVK-
TOB JKH3HEAeATEeJbHOCTH W JDPYIHX JKHM3HEHHO BaXKHBIX nponeccoB. OnHu
OpraHu3MbI (HAIpHUMep, PACTeHHUA) HcHoNb3yoT sHepruo ConHna, a gpyrue
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(uBOTHEIE, TPHOBI) — DHEPIUK0, 3aKJIYEHHYIO B TOTOBLIX OPraHMYECKUX
BeIlleCTBaX.

OHeprus 3anacaercs B KJIeTKax B BHJe 0C000T0 XMMHYECKOr0 COe/[UHEHUA —
adenosunmpugocgoproi kucaomu. — ATPD, KoTopas BHIIONHAET B AHHUBBIX
CHCTEMAX POJIb HAKOIIUTENA U XPaHUTEJS JHEPIruH.

Monexyna AT® 1o cBoeMy CTPOEHUIO ABJIAETCA HYKJIEOTHAOM, B COCTAB KOTO-
POT0 BXOJAT a30THCTOe OCHOBaHHE alleHHH, caxap pudosa ¥ TP octarka (octhopHoi
KucnoTel. OcraTku GocdOpHOH KUCIOTEL COBTHHAIOTCH APYT ¢ APYTIOM 0COOBIMHE
XUMUYECKUMH CBA3AMH, Ha3bIBAEMbIMU MAKPoOIpzuieckumu. Makpospraueckue
cesasu (ux B AT® nBe) GoraTel sHeprueii, HEIPOYHBI, JIETKO paspbiBalorca. [Ipu
PaspbiBe MaKpOIPTHYECKO# cBA3K ocBoboikgaerca 38 kl»K sHepruum, Koropas
HCHOJIB3YeTCs [/ COBepIIeHMA Bcex BUA0B paborei. AT® tepser ogny (oc-
tdaTHyoO rpynny u npespamaerca B AP — aneHosuHANDOCHOPHYIO KHCIOTY
(puc. 10). Eciu oTpeIBaOTCA cpasdy ABa ocTaTka GochopHOi KHCI0TH, To AT®
npespamjaerca B AM® — aneHO3HMHEMOHODOCHOPHYIO KHUCJIOTY, COAEPKALIYIO
JIUINB OGHY MOJIEKYNY (hochopHON KHMCIOTHI.

ALEHO3SUHTPUDOCDPOPHAHA KUCNIOTA

BHeprua
Makpoaprudeckasi )f P
CBS3b ; e
\e 3 °
° docoaTHble rpynmbl
(ocTarku
/ b ochopHOIt KMCROTHI)

AneHoauHandocdopHasn
kucnota (AND)

PuGoaa

AneHuH

ApeHosnHTpUdochopHas \K\

kucnota (ATd) 3Heprus

Puc. 10. Crpoenne anenosmaTpudochoproi KucaoTsl. IIpu pasphiBe MaKpOIPrHYecKoi
CBA3K Beljensercs sHeprus, AT® npespaujaerca B AID

2 — Edumona, 9 w.
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3anac AT® B KieTKax OPraHW3MOB OTPAHHUEH M IOIOJHAETCH IIOCpen-

CcTBOM HIpucoeauHeHHuA GocharHoit rpynnsl ¥ AP Bo BpemsA IIPOIECCOB
ApIXaHus, OposxeHuda uam gorocuHTesza. AlD, npucoeiuHUB ocTaTok (oc-
(hopHO# KHUCIOTHI, Tpeobpasyercsa B AT® u BoccTaHaBIMBAET 3allac 9HEPIUH
B KiIeTtke (cm. puc. 10).

Bonpocsl u 3apaHus

@

@t

©

@©

Mcrnonbays MHGOPMaLMIo, KOTOPYHO COAEPXMUT puc. 9, ycTaHoBUTE 0COBEHHOCTM MONEKY-
NAPHOrO CTPOEHWUA XUPOB, KOTOPLIE ONPEAENAIDT XMMUYECKUE CBOMCTBA 3TWUX COEANHEHWIA
M nX ponb B OpraHnu3me.

Mcnonbaya 3HaHWs M3 Npeabiaywmx pasgencs 6uonoruu, a Takke GUuanku, LoKakure,
YTO XWUPblI MOTYT BLINOHATE MHOXECTBO DYHKUMIA B OPraHn3mMe XUBOTHbIX.

Mouemy monekyny AT®D Ha3bIBAOT akKyMynaTOpOM aHepruu B knetke? O6bacHuUTE,
Kakme ocobeHHOCTU XMMUYEecKoro cTpoeHus ATD onpenensaioT posib 3TOro BewecTsa
B OpraHuame.

OxapakTepuayiiTe Nnpouecckl B3avMonpespallenuin 8 cucteme ATO — AP — AMD.
Kakoea pofb Makpoapruyeckux CBs3ei B NPeBpaLLeHn W XpaHeHUW aHeprin?
Mcnonb3ys OoNoNHUTENBHYIO TUTepaTypy u pecypcsl MHtepHeTa (www.ru.wikipedia.org,
www.medicall.ru, www.elementy.ru), NoAroToBsTE NPe3eHTaumIo Ha Temy «XXupbl B HalLem
paLMoHe».

«[pegynpexnesd — 3Ha4YnT BOOPYXKEH». [POKOMMEHTUPYATE 3TO BhIPAXEHWE NPUMEHU-
TenbHO K 4enoseky, obnanarwemy MHhopMaLumein 0 CBONCTBax U ponv NMNUAO0B B KNeTkKax
1 OpraHu3me.

CTPOEHUE U ®OYHKLMN KNETKU —
SNIEMEHTAPHOM XXMBOW CUCTEMbI

Henbsa NOHATH KHUBoe 0e3 M3yUeHHA ero sJIeMeHTADHOH CHCTeMbl —
KiaeTku. «B kiaerke, — nmucan K. A. TuMupaseB B 3HAMEHHUTOM Tpyae
“¥usHb pacTeHus”’, — MBI JOJIYKHBI BHJIeTh HAUAJIO BCAKOrO OPraHu3Mas.
3HaHUA 0 CTPOEHHH, XMMHYECKOM COCTaBe U IpOIleccax
JKU3HEeATeILHOCTH KJIETKH HAKaIJIWBAJIUCh IOCTEIeHHO.

OTKpBITHE 34 OTKPBITHEM IIO3BOJIMJIH YUEHBIM MOJYYUTHL HauboJee
HOJHOe IpeAcTaBjIeHne 00 9IeMeHTAPHON KUBOM CHCTEMe

OpraHuyecKoro Mupa.

Kierka — aaeMeHTapHAadA KHBas cUCTeMa, 00Jagaromas CI0KHON
CTPYKTYPOii, OCYIIECTBIANIAsA 00MEH BEIIeCTB M dHEPIMHU ¢ OKpY:Karomei
cpeioil, caMOperyJHUpPYIOMasacsa U CaMOBOCIIPOU3BOAAIIAACSH.
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§ 7. Bo3HMKHOBEHMe NpeacTaBNieHuil 0 KneTke.
KneTouyHas Teopus

&3 ) lMpaBunbHO NK yTBEPXAATL, YTO KNETKA — EAMHWLIA CTPOEHUS U XU3Heaes-
. TENLHOCTWM OPraHM3MoB?

HMcropus passurusa sHAHMH 0 Kinetxe. MeTomsl M3yueHHs KJeTKH. B HCTOPUH
BOBHUKHOBEHUHA HAYYHBIX SHAHHUI O KJIEeTKe MOYKHO YCJIOBHO BBIJIEJHUTE [[BA 2TATA.

Ilepsorit aran (XVII — koner; XIX B.) XapaKTepuayeTcs TeM, UTO B 9TOT
[IePHOA AJIA U3YYEeHHA KIeTKH IPEMeHAIN MUKDOCKOI, KOTOPBIH JaBasl HeGO b-
nIoe yBeluueHHe,

H3zobperaresieM nepsoro MEKpOCKOIA CUATAIOT UTANbAHCKOTO yuénoro I'. T'a-
nmuied. B XVI B. oH cKoHCTPYHPOBai NpuBOp, KOTOPHIH VBEIMUUBAT 06bEKTHI
B 35—40 pas. BrocsiegcTBUM ero HazpaaM MHKDPOCKOIIOM.

Aurnwiickuii ecrecrBoucneiTaTens P. I'yk, HCIIOJIB3Y#A CBOIO KOHCTPYKIIHIO
VBEeJHYHUTENHLHOr0 npubopa, Habaional TOHKHI cpe3 NMpoBKH, IOCTPOHHON U3
AYEeEeK, HAIIOMHHABIINX MUYEeIHHBIE COTHI. JTH AuYeiky ['yK Ha3BaJ KJIETKAMH.

lonnannckuit HaTypamuer A. JleBeHI'YK YCOBEPIIIEHCTBOBA YCTPOHCTBO MHK-
pockona. Brarogaps Tomy uTo ero npu6op 06J1a/1a1 pa3peIanel coocobHOCTHIO
B 200 pas, JleBeHIryKy yZanoch OOHADYIKHUTh B KaleabKe BOJBI IIPOCTEHIIINX
JKHBOTHBIX M Gaxrepuil (puc. 11).

Ana mobosHarensHsix

B aro Bpemsa uayuyaniu B OCHOBHOM MEpTBBHIe KJIeTKH. Ilo3AHee yemckmil y4é-
Hetit fn Ilypkuabe paspaboTas npu6op A1 TPHATOTOBIEHAA TOHKHAX CpesoB TKaHel,
O= nepBrIM IpeJIOMKII CIOCO0 UX MOAKPANIMBAHKS 1718 GoJee TETKOro HabmroneHus,
CHeIal IONBITRY (hoTOrpadupoBaTe Npenapar 4epes OKYJAAp MHKpPOCKONa. Taxmm
obpasom, 3HaHNA 00 9NEMEHTAPHO KUBOH CHCTEMe YrayOaaaach ¥ PacIIupsaInuch
napajlieIbHO COBEPIIEHCTBOBAHHUID METOJOB eé MCCIeLOBAHUA.

B 1831 r. anrumiicknii 6oranuk P. BpoyH onyGimkoBas cBom MHKDOCKO-
nHYecKye HaONIJeHHsA HaJ OPXUAeAMH, B KOTODHIX OH USTKO OIHMCAT ADPO
PaCTHTEe/IbHOH KJIeTKH. A Hemenkwii dusuosor T. IllBanH o6HApPYRUI APO
B KJIeTKaX XHMBOTHBLIX.

B nanbmefimem T. IIBanH cymMMupoBa Pe3yaBTATEl MHOTHX H3BECTHBIX
K TOMY BPEMeHU OTKDBITHH. OCHOBHBIE TeOpeTHYeCKHEe BBIBOJABI, ITOJIYUHBIIHE
HA3BAHUE K/IeMOYHOU Mmeopul, OH U3JI0KHJ B CBOeit KHUTe « MHUKpPOCKOTHYe-
CKHe uccaefoBaHus». 'naBHas Mies KHUTH — TKAHM PACTEHHH M 3KUBOTHBIX
COCTOAT U3 KJETOK.

Meiciu 0 TOM, UTO KJI€TKA — eJMHNINA CTPOCHUS 3KUBBIX OpPraHM3MOB, BbI-
CKasbIBANl TakxKe HeMelnkHiH 6oranux M. Illneiigen.

9%
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MUKPOCKONDbI: OT NEPBbLIX A0 COBPEMEHHBbIX

OAMH U3 NepBbIX
MUWKPOCKOTORB

3apucoBKKU
MWKPOOPraHUuamoB,
caenaHHsle

A. JleBeHIrykom

CseTOBOW
MMKpOCKON

2pUTPOLMTLI
YenoBeka,

BNeKTPOHHLIH MUKpOCKON BUOWMbBIE
B CBETOBOW

MWUKPOCKOT

otk ¥

& | SpuTpoumThl (1)
W KnieyHas nano4ka (2)

MpW paccMOTPEeHUK

noa, 3NeKTPOHHLIM

MUKPOCKOMNOM

Puc. 11. TIo Mepe TOro Kak COBepINEHCTBOBAIHCH MHKDOCKOIIBL, yray6asInch
¥ pACUIMPAIHCE 3HAHHMA O KJIeTKe
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Hanbreiinmme OTKPHITHA B 00JACTH M3YUYEHHS KJIETKH He TOJBKO HOKA3a-
JIM NpaBHIBHOCTE B3ryiafoB T. IlIBanHa, HO M 00OraTHIM KJIETOUHYIO TEOPHIO
HOBBIMHU (pakTamu. Takr, B cepemune XIX B. GBLIO OTKDBHITO JeJIeHHE KJETOK.
Cramo moHATHBIM, YTO HOBHIE JOYEPHHE KJIETKH 00pasyloTca DyTEM AejleHUs
MaTepHHCKOH KiaeTku. Mcnonasaysa Gosiee coBepilIeHHBIE MUKPOCKOIEI, YUSHBIM
YAaJIoCh OMHCATEL PAJ OPraHOMIOB KJIETKH: MHUTOXOHJPHM, anmnapar [oabaxu,
KJIETOYHBIN IeHTp U AP.

Bropoit sTam B HCTOPHMU HCCIeJOBAHHA KJIETKM HauwHaeTcs B XX B.
CoBeprieHCTBYIOTCA ONTHYECKHE MUKPOCKOIIBI, pa3pabaThIBAIOTCA HOBBIE METO-
OBl U3YYEHUA KJIETKH.

B mauane XX B. 6iarogapa MeToay KJI€TOYHBIX KYJBTYD CTAJ0 BO3MOMKHBIM
H3YUYaTh YKUBYIO KJIeTKY. MeTo/ K/IeTOYHOH KYJIbTYDPEI 3aKJI0YaeTcd B TOM, UTO
KJIETKH Pa3JMYHBbIX TKaHeH BBIPAIMBAIOT HA CHEIMAIbHOM IHTATEIbHOM cpejie.
IIpu sTOM HMCCIeAyIOT He TOJBKO CTPOeHHE, HO M IIPOIECCHI, NIPOMCXOAAIINE B
JKHUBOH KJETKe.

K mavamy XX B. GBI CKOHCTPYHPOBAH [1€PBLIH MHKDOMAHHIIYIATOD, KOTO-
PBIH [MO3BOJIMJ IIPOBOAWUTH OllEPAllMy HA KJIeTKe, W3BJIEKATh OPraHOMALI M HC-
ClIe0BaThk UX cTpoeHue (puc. 12).

B 30-x rogax XX B. HeMenxuMHu (GU3HKaMH ObLT CO3AaH 31€KMPOHHbLU
muxpockon (puc. 11), 6aronapsa KoTOpoMy ZOCTHTaeTcs yBeludeHHe Gosee
uem B 1 000 000 pas.

Hemnoro mosnHee 6blIa CKOHCTPYHMpOBAaHA MepBas NPenapamueHas yeHn-
pugpyea. Ona npezncrasnseT coboii arperarT, BHyTPb KOTOPOTO HOMEIIAIOT pas-
DYIIeHHEIE KJIeTKH. VX moaBepraroT BpallleHHIO C OIPOMHON CKOpOCThIO, IIpm
HH3KHX CKOPOCTAX BPAIlEHWA KPYIHBIE OPraHOMILI KJIETKH, HAPUMep AApa,
ObicTpO OcenalT Ha AHO IeHTpHdYyxHOH npobupku. IIpu 6ojee BHICOKHX CKO-
pocTAX 006pas3yloT 0CaJl0K MeHee KPYIIHLIE OPIaHOMALI — MHTOXOHIDHH.

Puc. 12. HM3BievyeHne agep W3 OILIOLOTBOPEHHON KIOTKH MHKPOMHCTPYMEHTAMHK
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Taxum 00pa3oM BBEIJEJAIOT caMble MeJb4aiilline KOMIIOHEHThI KJIeTKHU M II0
OTAEABHOCTHA HCCAEAYIOT MX cTpoeHue M (yHKIMIO. Hanpumep, ¢ moMOIbIO
neHTPpHMYTUPOBAHNAA ObLIN BBIAEJEHBl MUTOXOHAPHM — OPraHOMIbI KJIETKH,
B KOTOPBIX ocyulecTBiasercda cuuTes ATD.

OcHOBHBbI@ TOJOKEeHHS COBPEeMeHHOH KaeroduHoii Teopun. K macrosmemy
BpeMeHHU MOAPOOHO H3yUeHbl XMMUUYECKH COCTAB KJIETKH, eé CTpoeHHe, 00MeH
BeIlecTB, PA3MHOXKeHue u Apyrue ocobenHoctn. OgQHAKO HAYKA JBUMKETCA BIIe-
pén, paclumpsasa ¥ yrayousasa 3HaHUA 0 KJeTKe. VayueHHeM KJIeTKH 3aHUMAeTCs
HAayKa yumoaozua (0T rped. kytos — KJeTKa, logos — y4deHue, HayKa).

00606muB HAyYHBIE JAHHBIE 0 KJIeTKe, YIéHble c(OPMYJIHUPOBAJIH OCHOBHBIE

MOJIOMKEeHUS COBPEMEHHON KJIeTOYHON TeopHH.

e Kinerka — eIUHHIA CTPOEHUA, SKHUBHEAEATEJLHOCTH, POCTA U PA3BUTUA Op-
rasma3MoB. Bce opraHmMaMel (3a HCKJIIOYEHHEeM BHPYCOB) COCTOAT H3 KIIETOK.

e Hosble JouepHHe KJIeTKH 00pasyioTes MyTEM Je/IeHUA MAaTePUHCKOH KJIeTKH.
KieTKa COCTOHT M3 MHOXKECTBA 3aKOHOMEPHO CBA3AHHBIX JAPYT C APYyromM
2JIEMEHTOB, IPeACTABIAIIIUX co00il menmocTHOe obpasoBaHue.

e KieTKM MHOTOKJETOUHBIX OPraHu3MoB 00pas3yioT TKaHM, TKaHH 00pasyioT
opradsl. JKusHb opraHuaMa B IesoM 00yCJIOBJIeHa B3aUMOJAEHCTBHEM CO-
CTABJSAIOIIUX €ro KJIEeTOK.

e KiaeTkn MHOroKJeTOYHBIX OPraHM3MOB HMMEIOT IIOJIHEII Habop reHoB, HO
OTIHMYAIOTCH APYT OT APYra TeM, 4YTO V HHX paboTaroT pasjuyHbIe I'DYIIE!
reHOB, CJeJCTBHEM 4Yero spjsercA Mopdojorudeckoe (PyHKIHOHAJbHOE
pasHooOpasue KJeToK — Au(depeHIIHPOBKA.
3HaueHHe KJIeTOYHOH TeOPUH 3aKJIKYaeTcA B TOM, YTO OHa Jaja KJd K I10-

HHMAaHHWIO MHOTOKJIETOYHOI0 OPraHM3Ma KaK CJI0YKHO OPTaHN30BAHHON CHCTEMBI,

cocToAneil U3 QYHKIMOHHPYIOIIUX H B3aUMOJeHCTBYIONUX KJIETOK.

Muoroodpasue Kierok. Mup KJETOK OrpoMeH M MHorooopases. HieTkm
pasauuarTesa no hopMe, BeIUUYNHE, OCOOEHHOCTAM CTPOEHHUA U KHU3HEeNeATe/lb-
HocTH (puc. 13).

OnHOKJIEeTOYHEIe BOJOPOCIN U IpoCcTeiInne 1o obmemMy IIaHy CTPOCHHSA
¥ HabOpy OPraHOHAOB CXOJHBI ¢ KJIeTKAMH MHOI'OKJIETOUYHBIX OPraHHU3MOB, OJ-
HAKO OHH COYETAIOT CBOMCTBA KJETKH H CAMOCTOATEJIbHOTO OpraHu3Ma.

B crpoenun Kierox 0axTepuii, rpuboB, pacTeHUH U ;KUBOTHBIX MOXKHO HANUTH
pan pasnuuuii. OtnuauTenbHas yepTa 0akTepHil — OTCYTCTBHE B HX KIETKaX
anpa. ¥ MHOTOKJIETOYHBLIX OPraHM3MOB KJIETKH 00beHMHeHB! B TKaHu. KieTtkn
MHOTOKJIETOYHOTO OPraHM3Ma, KaK IPaBHJIo, BEICOKOCIeHaIn3upoBaHHbl. Kax-
Jad KJIeTKA WM IPYIIbl KJIeTOK BBINOJHAIT CTPOTO ONpeAeNEHHYI0 QYHKIHIO,
YTO CKa3blBaeTcA Ha oco0eHHOCTAX MX cTpoeHus. Hanpumep, QYHKIHA Helpo-
HOB — IIPOBeJIeHHe HePBHLIX MMITYJIbCOB, B CBA3H C UeM IJIaBHOM CTPYKTYDPHOMR
0COBEHHOCTBIO HEPBHBIX KJETOK CIYIKHT HAJIWUHWe ¥ HUX OTPOCTKOB (aKCOHA U
neaapuToB). KpacHsle KPOBsHbBIE KJIETKH (3PHTPOIIMTEI) OCYINECTBIAIT TPaHC-
OOPT KHUCJIOPOAa ¥ YIVIEKHUCJIOTO rasa. ¥ MIEKONHTAIINX 3PeJIble SPHUTDOUNTHI
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MHOIFOOBPA3WE KJNETOK

O[HOKNETOUYHbIE OPraHu3Mbl : KneTku TkaHeil MHOTOKNeTOYHLIX OPraHM3MoB

i :
lpn6 WHdyaopusa-
Mykop  XnamuaomoHana Tydenbka

= KopHeBo#
BOJIOCOK —
KneTka
MOKPOBHOWM
TKaHW KOPHS$

acCUMUNALUMOHHOR
TKaHu nucta

HepBHana
Knetka

iﬂﬁ'&s Knetka

T N MexaHWU4ecKok
T B TKaHn
SnuTenuansHasi pacTeHua

KNeTka XXUBOTHOro

Puc. 13. Knerkn pasrooGpassbl no pasMepaM, (opMe, 0COBEHHOCTAM CTPOEHHA
H JKU3HeJesATeTbHOCTH

OeabsA/lepHBIE. JTA OCOOEHHOCTL CTPOEHUS 3HAYMTENLHO CHUMKAET WX COBCTBEOH-
HYIO TOTPeOHOCTE B KHCJIOPOZE.

Pagmepr! KIeTOK Takke BapbupyioT. Hanpumep, ofHOKJIETOYHBIH Masfd-
PUMHBIH IJIAa3MOAMM TAaK MaJ, YTO MAPA3UTHDPYET B 3PUTPOLMTAX UeJIOBEKA.
. A AlNeKJeTKH NPeCMBIKAIOIINXCA M ITHI[ JOBOJBbHO BEJHKH: OHU conepsKarT
SHAYHTENbHBIA 3aac MUTATENbHBIX BEINECTB, HEOOXOAMMEIX [JIfi PA3BUTHA
3apojeIlla BHe MAaTePHHCKOTO opranmaMa. Eciu BeJWMuYMHA THIWYHONH KJIeTKH
TeJla MHOTOKJIETOYHOI'0 OPraHmM3Ma BCero JHUInb okoo 20 MM, 1. e. 0,02 MM,
TO AHAMETP ANIEKJIeTOK y NTHI[ U PeNTUIUN U3MepaeTcA CAHTHMETDAMH.

Bonpocel u 3agaxua

i OxapakTepuayiiTe atansl HAKOMJIEHWUA Hay4YHbIX 3HAHWIA O KNeTKe.

(2] AokaxuTe, 4TO HAKOMNEHWE Hay4HbIX JaHHBLIX B OBNACTW LMTONOMMM LWMO napannenbHo
C pasBuUTUEM OPYrnX Hayk.
OxapakTepn3yiTe OCHOBHBLIE NONOXEHUA COBPEMEHHON KIETOYHOIA TEOPUK, NPOUNNKC-
TPUPOBAB KaxXA0e NoNnoxXeHne npuMepamMn M3 MaydeHHsIx paHee pasnenos BUoNorum.

[@ Jaiite rawy ouenky Bknany M. LneiaeHa u T. WsaHHa B COBPEMEHHYIO HaYKY O KNeTKe.
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§ 8. CrpykTypa KneTku

£p
3) KakoBbl pasnuuus B CTPOEHWW XMBOTHOW W PACTUTENLHON KNeTKn?

Kixerounan ofosouka. KieTka — aTo mesocTHASA CHCTeMa, I/ie KaX/Iblid KOM-
[IOHEHT B3aMMOCBA3aH ¢ ApyruMH. Takas B3auMOCBA3b OPraHOUIOB obecneuynBaeT
VIIOPSAI0YEeHHOCTh KJIeTKH KaK cucTeMbl. OTesseT KIeTKY OT BHEIIHel cpeabl
rkaemounas obonroura (puc. 14). OHa mpouHas, Tak Kak B e€ cocTaB BXOIAT
nestionosa (y pacrenunit) miau xutud (y rpudos). Kierounas ofomouxa npuaaér
dopMy KIeTKe, HO 9TO He IIPOCTO MeXaHWYeCKHH Kapkac. OHa pacTsakuMa u
cmoco6ua K pocty. Knerounaa o6omouKa 3alquiaeT KJIeTKY OT BHEIIHeH cpe-
IBI, ABAAACE CBOEOOPA3HEIM MPOTHBOMH(MEKIINOHHLEIM 0aphepoM, W IPHHUMAET
y4yacTHe B IOIJIOIEeHUN MUHepalTbHBIX BEeIlecTB.

MuBOoTHAA KIETKAa, B OTJIMYMe OT PACTUTEJbHOMH, He HMeeT KJIeTOYHOH 000-
JIOYKH, eé M0BEePXHOCTh IOKPBITA 0COOBIM CJI0eM, OCHOBY KOTOPOTO COCTABJIAIOT
KOMILTEKCHl OHCaXapuaos ¢ fenkamu u xupamu. OfHAKO CXOACTBO BCeX KJie-
TOK COCTOMT B TOM, UTO OHM OKDY?KEHBI ILJIa3MaTHYeCKOH MeMOpaHOii.

IInasmaruueckas mMemoOpana. IlnasmaTudeckass MeMOpaHa IpeACTaBIALT
co6oii Gapbep A5 OJHMX BEIecTB M «CHCTEMY BOPOT» IJaA Apyrux. MemGpana
obrazaer crnoco0HOCTRI MPONYCKATh BHYTPE HY:KHBIE BeIleCTBa, 3aKPHIBATH
IyTh APYTMM M BBIBOAWUTH HPOAYKTHI MKU3HENeATeTbHOCTH. Tarkum obpasom,
oIHA M3 I'JIABHBIX M Haubosee Ba)KHBIX PyHKuMH mMemOpanbl — u3bHparesb-
HBIl TPAHCIOPT BEIIeCTB B KJETKY M M3 Heé. BrinojiHeHHe NaHHON QYHKIUHK
BO3MOJKHO Giarojaps OCOOEHHOCTAM CTPOEHHA: MJasMaTHYecKas MeMOpaHa
cocTOUT U3 ABOIHOTO (GochoaMOIUAHOTO CN0ofA, NPOHM3AHHOIO MOJIEKYJIaMH
fenxoB (puc. 14).

5 .
2 Kakumm ceoicTeamu 06nagaoT nunuasl?
o

IBoitHo# (hocdomunuanblil cioit — Gapbep /s GOJBIIMHCTBA BOAOPACTBO-
pUMBIX MojeKys. OcofeHHO XOpOLIO ILIasMaTHdecKas MeMOpaHa IPOIyCKaeT
BHYTPh DA3JMuyHble OPraHWYECKHe DACTBOPHTeNIH, HANpPUMep CIHpT, adup,
xaopodopM. ITHM o0BACHAETCA OBICTPOE BCAChIBAHHE AJKOTO0JA KJIETKAMH
KUINeYHHKA ¥ IPOHUKHOBEHHE ero B KPOBb.

Benku niasMaTHdecKoH MeMOpaHBI BBINOJHSIOT pasHooOpasHele QYHK-
IWH: HAIPUMeEDP, OAHH TPAHCIOPTHPYIOT MOJIEKYJ/IBI BEeIIeCTB BHYTDPb KJIETKH
1 13 Heé, Ipyrue, KaK PEelenTopbl, MOJAYyYarT CHI'HAJNELI MN3BHe H IIepelaroT
HX B KJETKY.

BoabpmmHECTBO GenkoB MeMOpaHBI, a TaKyKe HEKOTOphie MOJIEKYJHI (ocdo-
JIUNUI0B CBA3AHLI ¢ YIJIEBOAHBIMU IEIAMH. Y U€HBIe CUHUTAIOT, YTO YIJIEBOJBI
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CTPOEHME KNETKHW

MpanynapHas
SHAoNNaamaTuyeckas
ceTb

"""" KneToumbiii
UeHTp

BHyTpeHHAs
mMemGpaHa

YnoxeHHas

B KPUCTb!
[ BHYTPEHHSAS
HapyxHas | memObpaHa
MemGpaHa

| Bakyons ' Mnasmatwueckas
membpaHa

ceTb

JBoliHoi

Monekynbl 6enkoB g)n?ﬁ? ONUANAHBM |

Puc. 14. Crpoerne »xusoTHo# (1) 1 pacTuTenbHoi (2) KIeTOK
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MeMOpaHBl NIPUHUMAIOT yYaCcTHe B IIPOIecCax MeXKJIEeTOUHOIO y3HABAHWI,
HanpuMep IIpu 00pa3oBaHUM TKAHEH ¥ OPraHOB PAa3BHBAIOIIErOCH 3apPO/LIIIA.

Oprasouns! kaetkn. Kierka umMeer caosxHOe cTpoeHue, Beé eé copepmumoe
COCTOHMT U3 A/Ipa, YUMONAa3mMb. 1 BKIIOUEHHBIX B HeE OpraHouaos. [luromiasmy
MOJKHO JIETKO Pa3felUTh Ha YaCTH MEeTOAOM IeHTPH(YTUpOBAHMA.

35 “
p. BcnomHuTe, KakoB NPUHUMN paboTel NpenapaTtrMeHON LeHTpudyri.
2

Ocaznok 6yAyT OIpeACcTaABIATE OPraHOMALI KaK HamboIee TAMKEEIE, 4 CBEPXY
OCTAHETCH OCHOBHOE BEIIECTBO IIUTOILJIA3MEI, B KOTOPOM DPACTBOPEHEI OPraHM-
YyecKHe BelllecTBa, B TOM YHCJIe OTPOMHOE KOJHYECTBO (epMeHTOB.

Opraroubl KJIETKH IPHHATO 00BEAHMHATE B ABe I'PyIIbl. B cocTas sHAoMIAS-
MaTHYecKOH ceTM, MUTOXOHADHH, annapara ['onbpau, JH30COM, a TAKKe XJ0-
POILIACTOB (B PACTHUTEJNBHBIX KJIETKAX) BXOAAT MeMOPAHEIL, 10 CBOEMY CTPOEHHIO
CXOJKHE C IJIA3MAaTHYeCKOH. ITH OPraHOUAEI OTHOCAT K TDPYNNe MeMGPDAHHBLX.
PubocoMel ¥ MUTOCKEJNET, CTPOEHUE KOTOPBIX HE CBA3aHO ¢ MeMOpaHaMM, IIPH-
HATO HA3LIBATH HeMeMOPAHHbBIMU OPTAHOUJAMU.

PaccMoTpuM X pOJb B MKHMBOH KJIETKE.

Indonnazmamuieckan cems (0T rped. endon — BHYTPH) — HeoObIYaHO
M3BUJIMCTAA CETh KAHAJIOB M IOJIOCTeil, ob6pasoBaHHas MeMOpaHaMW, IIPOHH-
3BIBAIONIASA BCIO IIUTOIJIA3MY M pasfessiomias eé Ha orceku. OHa Hrpaer poJb
CBASYIOIIETo 3BeHA MeK/y BceMu opraHougamu. Ha sHIoniasMaTHIecKol ceTi
' CHHTe3WpPYIOTCA B OCHOBHOM Oenkm u aunupabl. B cmETe3e OeJIKOB aKTHBHOE
yuacTHe NIPUHUMAIOT pubocomb., — MeJIKHe KOMIIAKTHBIE YACTHIILI, JHINEHHEIE
memOpaH. OHH COCTOAT M3 ABYX cyGuacTUi — GOJBIIOH U MAJIOH — M COAEepIKaT
npubausuTebHO B paBHBIX foaaX PHE u Genox. 9HAOIIA3ZMATHYECKYIO CETh,
cojlepxanIyio pubocoMbl, HAZLIBAIOT 2PAHYAAPHOL, a Ge3 pubocom — 2nadkoil.

IleproguyecKu Ha 3HIOIIA3MATHYECKOHN ceTH (DOPMHUDYIOTCA TPAHCIIOPTHEIE
IIy3BIPEKH C CHHTE3MPOBAHHLIMY BelllecTBaMHu. OHH HaANpaBJIAIOTCA B annapam
I'onvdxcu — opraHoOM] KJIETKH, HA3BAHHBIN 0 MMEHH HTAJIbAHCKOTO Y4EHOTO
K. Tl'onpp:xu, onucasmero ero 8 1898 r. Oror opranous npeacraBiaseT coboi
MHOKeCTBO MeMOpaHHEIX II0JIOCTei, IOX0KUX HA CTOIKY Tapejok. B anmapa-
rTe I'onpau OopraHMYecKue BellecTBa MPeTepHeBaloT IpeBpalneHHdA. JacTh u3
HHUX COCTABJAET COJEDPHMMOE CEeKDPETOPHBIX IIY3BIPHKOB. JTO OeJIKH M Apyrue
CcOeqUHEeHHUA, IIOJIeKAIHe BEIBOAY U3 KIeTKH W HCIOJIb3yeMble HA HYMKIBI Op-
raHusMa, HanpuMep NHUINeBapUTeNbHbIe (hepMeHThI, OeTKH IPYIHOTO MOJOKA.
Psap BemecTB HAKANJIMBAETCH W YIAKOBBIBAETCH B JIM30COMBI.

Juzocomwi (OT Tpeu. lysis — pacnaz, pacTBOpeHHe, SOMa — TeJi0) — MeM-
OpaHHBIE MEIIIOYKH, 3all0OJHEHHBIE (DepMeHTaMu, CHYKAIIHMH 1A paspylleHns
MaKpOMOJIEKYJI HEHYKHEBIX KJIETKe BellecTB. KpoMe TOro, IM30COMEI YYACTBYIOT
B pacilelieHuy GOJIBLINX YACTHUI, U MUKPOOPraHU3MOB, 3aXBAYEHHBIX KJIETKOM.
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Cooco0HOCTE OTAENBHBIX KJIETOK 3aXBATBHIBATHL H II€PEBAPUBATEL TBEPIbIE
opraHyuvYecKHe YacTHIBI BIEpBbIe onmcay pycckuil yuénsit M. . Meunukos,
Ha3BaB 3TOT mpornecc ¢pazoyumosom (0T rped. phagos — NOKUPAIOIUI,
kytos — wmerka).

Ana nioboaHarensHeix

C noMompi0 BRINAYUBAHUNA OUTONIA3MBI HEKOTODHIE KJIETKH 3aXBATHIBAIOT
GaxkTepuH MAM APyrHe TBépAble yacTulbi. Ilocie Toro Kak Kpas IUTONJIA3MBI
CMBIKAKTCA, BHYTPH KJIeTKH ofpasyercs Mys3sIipéK — (aromurapHas BaKyosb.
C ToxoM IUTOMIASMBI OHA MepeMelaeTes [0 HAIPABIEHUIO K JH30COMe, ¢ KOTOPOii
BIOCJIEACTBUH U ciauBaercdA. PepMeHTH! JIM30COMBI PACLIEIIAIOT NOCTYHIHUBINHE B
KJIETKY OpraHuYecKHe YacTHILBI.

Jlusocomsl comepsxar okono 40 GepMeHTOR, CNOCOGHBIX PA3PYIIATH CTPYKTYPhI
caMoii KJIeTKH NpH eé OTMHPAHMU WK B X0je 3MOPHOHANLHOrO PA3BHTUSA OpPraHuaMa
IpH 3aMeHe 3apOAbLIIIEeBLIX TKaHEeH HA MOCTOSAHHBIE,

DaronuTo3 XapakTepeH A JeHKONHUTOB U HMeeT OTPOMHOe 3HAUeHMe B 3allli-
Te OPraHu3Ma YeJoBeKa oT 00J1e3HeTBOPHBEIX MUKPOOOB. 9TO MOJOKEHNE JIeTJI0 B
OCHOBY (haronuTapHOil TeOpUN UMMYHHTETA, paspaboranHoil M. 1. MeuHHUKOBBIM.

IMunoyumos (oT rpey. pind — nuTh, kytds — KJIeTka) — Npolece 3axBaTa
U IOTJIOLIeHUA KJAeTKOH KalleJleK KHIKOCTH.

A cHHTe3a HOBBIX COEJMHEHMIl KJeTKe HeoGXoAMMa 3HEeprus, KoTopas
obpasyerca B 0COOBIX CTPYKTYpPaX KJETKH — MHTOXOHIPDHAX M XJIOPOILIACTAX.
Mumoxondpuu 1 xn10poniacmevr. — OPraHoUAbl, KOTOPLIe 00ecIeuBaIOT KIIeT-
KY A0OCTYIHOH aHeprueil. OHN OKpPY’KeHBI ABOMHBIME MeMOpaHaMu: HADYKHOM
¥ BHYTpeHHeil (cM. puc. 14). Bayrpennas memOpana MUTOXOHApPHI obpasyer
CKJIAAKH (KPUCTHI) M BKJIIOUaeT GOJbINOE YHUCJI0 (DEPMEHTOB, YUACTBYIOIMINX
B OKHCJIEHHH OPTraHHYECKHX BeIlecTB.

B peaysbraTe OKHMCIEHHA OPraHHYECKHX BEI[ECTB — CAXAPOB M JKHMPHBIX
KHMCJIOT — BBICBOOOXMJaeTcA 9HEPIrus, KOTOPAS 3aacaeTcsad B MAKPOAPIHYecKux
ceaAsax AT®. O poau, Beinonnsaemoiit AT® B KjieTKe, BAM U3BECTHO U3 IIPeAbi-
Aymux naparpados yuebHuUKA (cM. § 6).

X10ponacTsl — OPraHOMABI PACTUTEILHON KJIeTKH, COAepIKalllie IUTMeHT
xjgopodunn u crymamue odeHb adEKTHBHON CTPYKTYpPOil AJiA BEIPAGOTHH
aHeprun AT®, OnHaKo MCTOYHMKOM 3HEDPIrHH A HHX CAYKHT COJHEUHHIH
CBeT, a He caxapa U JKHUPHbIE KHCJIOTHI.

B xieTkax pacTeHMil IPUCYTCTBYIOT BAKYOJIM — MeMOpaHHBIE MOJOCTH,
B KOTODBIX 3allacaloTCsA PACTBOPEHHBIE BEIlleCTBA B BHIe KJIETOYHOTO coKa. Ba-
KYyoaH o0pasyiorTcs U3 sHAOMIA3ZMATHYECKOH ceTH.

Yacro opraHMuecKHe ¥ HEOPraHWYEeCKHE BelllecTBa MOTYT OTKJAABIBATHCSH
B KJeTKax B BHJe BKJIOYeHHIl. BKIOueHna — HemocTosiHHbIe 06pa3oBaHHA.
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K HuM oTHOCATCA KpaxMaibHBIE 36PHA W KPHCTAJLIBI COJIeH B PACTHTEIbHBIX
KJeTKax, 3épHa IVIMKOTeHAa W I'PAHYJIBI CeKPeTa B KJIeTKaX >KMBOTHBIX.

AXTHBHOE NIepe/IBUKeHIe OPTaHOUOB KJIeTKU 00ecneunBaeT Yumockeient —
CJIOMKHAS ceTh OEIKOB M MHKPOTPYOOUEK, IPOHU3ELIBAIOIIHNX TUTOILIasMy. LluTo-
cKeJsieT 00pa3HO MOYKHO HASBATH «KJIETOUYHOM MyCKYJIaTypoi». YacTs nuTocKereTa
06pasyer Kaemo4uHbll YeHmp, UTPAIOIAi BaKHYIO POJIb B JeIeHUH KJIeTKH.

Adpo xoopauHEpyeT paboTy KOMIIOHEHTOB KJIETKH, 00ecIedlBaeT HOPMaJlb-
HOe MPOTEeKaHUe BCeX KU3HEHHBIX MPOIECCOB, BKJOUYAA Pa3MHOMKeHHE.

Hrakr, Kiaerka, Kak Jjwobas dwocucreMa, MMeeT CIOMHYIO CTPYKTYpy. Bcee
KOMIIOHEHTHI KJIETKH paboTanT yIOPSAA0YEeHHO, CIaKeHHO. B KIeTKy mocTynaimoT
pasauYHbIE BElecTBA, ABJIAIIIMEcH HCTOYHUKOM SHEPTHH M CTPOMTEJIBHOTO
MaTepuaja JJis CHHTEe3a HOBBIX COeJJUHeHWil. B MHTOXOHIPHUAX MPOUCXOLHUT UX
paciiellyieHle ¢ BhIJeJIeHWeM 5Hepruu. HoBble COEWHEHHA CHHTE3UDPYIOTCHA Ha
SHIOILIAZMATUYECKOM CeTH, IIPOXOIAT «COPTHPOBKY» B anmapare ['oIbJKH U TpaHC-
MIOPTHPYIOTCA B HYKHOM KJIeTKe HalpaBJeHHH. [IPDOAYyKTEI :KU3HeIeATeILHOCTH
VAAMAIOTCA U3 KJIeTKH IIPK YYACTHH JIM30COM M Yepe3 ILIa3MaTHIecKylo MeMOpaHy.
AKTHBHOE IIepefBUKEHNE IIUTOILIA3MbI ¢ OpraHoujaMu obecrieduBaeT IUTOCKeIeT.
B KJeTKHM KHUBOTHBIX IIOCTYIIAIOT I'OTOBBIE OpPraHWYeCKHe BelllecTBa. PacreHus
caMy CHHTE3MPYIOT OpraHuYecKye BeIllecTBA M3 HeoOpraHn4YecKUX B XJIOPOILIACTax,
HMCIOJIB3YA AJA aToro sHepruto ComHia.

Biarogaps BBICOKON CHEIIMANH3AUUK U COTJIACOBAHHOH paboTe BceX KOMIIO-
HeHTOB 00eCIeUMBAETCS B3aMMOCBSA3b KIEeTKH U cpenbl. HieTka npexacraBider
coDOM OTKPHITYIO cucTeMy. KoopauHUpyeT paboTy Bcell aieMeHTapHOW JKHUBOH
CUCTEMBI SIPO.

NNABOPATOPHAA PABOTA

CpaBHeHWe CTPOEHUS pacTUTE/IbHOW N XNBOTHOW K/1IETOK

ITeaw pabomb. — BEISSBUTH YEPTHL CXOJCTBA U Pa3/MUHsd B CTPOEHHH KJIETOK pacre-
HUH A >XHUBOTHBIX.

IIpHroToBETEe MUKDONPENAPAT JIHCTA BOLHOIO PACTEHHA 3j07eH (MOXKHO HCIONb-
30BaTh M MpeJJIOKeHHBbIE YUHUTeJeM IOTOBhIeé MHKDONpemapaTsl Jucta pacrerus). Ilna
STOro OTJAEeNNTEe MHUHIETOM OJWH JIMCT, IOMECTUTEe ero B KAaIlJI0 BOJAEI Ha NpeJMeTHOe
CTeKJI0, IPHKPOIiTe CBEPXY IMOKPOBHLIM CTEKJOM H HabmiojaiiTe moj MUKPOCKOIIOM.
OTMeTbTe HAJIUUHE B KJIETKaX KJIeTOYHOH CTeHKH, COXPaHAWILeHR PopMy KJIETKH, TOHKOH
JIa3MaTHIecKoit MeMOpaHBl, IIMTOIIA3MEL, B KOTOPOUM HAXOAATCS AAPO ¥ MHOTOUYHCJIEH-
Hble 3eJIEHBIE IJIACTHABI — XJIOPOILJIACTEI.

Il Toro uToGEl PACCMOTPEThH OAWH M3 KOMIIOHEHTOB PACTHTENBHOH KIETKHM — Ba-
KVOIIb € KJIETOYHBIM COKOM (B KJIETKaX JINCTA dJI0feH eé HabIAoJaThk CI0KHO), MOMKHO
MCIOIB30BATL MOTOBBIH MHUKPONpEeNnapaT KJIeTKH KOMKHIBl JYKa.

BapucydTe KJIETKY JIUCTA 3JOJAEH M KIETKY KOMKHIIEL JIYyKa, OTMEeThbTe KOMIIOHEHTHI
pPACTHTENBbHON KJIETKH, BUANMEIE B MUKDOCKOII.
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Ilns cpaBHeHHS PACCMOTPHTE II0J MHKDOCKOIOM I'OTOBBIH MHKpOIpernapar HH)Y-
sopun-TyQensKu. OTMeThbTe KOMIOHEHTHI KHUBOTHOH KJETKH: IUTOIJIa3MATHYECKYIO
meMOpaHy, MUTOIIA3MYy, AP0 (B JaHHOM ciydae JiBa fJipa), PeCHHYKH — OPraHOHIbI
aBrkeHus. O6paTuTe BHUMAHHE HA IUINEBADUTENIbHYIO U COKPATHUTEILHYIO BAKYOJH,
BBEITTOJHAIOIIHE MHbIe (DYHKIUHU, HEeXKeJIU BAKYOJIH PACTHTENBHBIX KJIETOK.

SapucyiiTe }KHBOTHYI0 KJETKY, OTMETbTEe €€ KOMIIOHEHTHI, BUJMMBIE B CBETOBOII
MHKDOCKOII.

CrenaiiTe 00U BBIBOJ O CXOJCTBE W PA3JINUHAX B CTPOEHUH PACTHUTEJbHOM U KHU-
BOTHOH KJIETOK.

JTABOPATOPHAA PABOTA

H3yveHmne TKkaHel pacTeHnin U XUBOTHbIX

Ilenv pabombr — ybeauTbesi B TOM, 4TO OCOOEHHOCTH CTPOEHUS TKAHH Hepa3pBIBHO
CBABAHBI C BEHINOJHAEMBIMH €10 (DYHKIIMAMH.

PaccMoTrpuTe MO MEKPOCKOIIOM I'OTOBBIE MAKDOIIPENapaThl pACTUTEIbHBIX TKaHEeH:
TIOKPOBHOM, BCACHIBAIOIIEH M MeXaHHUYeCKOH.

OTMeThTe B KamKIAOM caydae opmy KiaeTok. OfpaTuTe BHUMaHHE HA TO, YTO KJIET-
K¥ SMUAEPMHUCA JUCTA TIJIOTHO TMPUIEraT APYT K APYTY, & KOPHEBble BOJOCKH MMEIOT
3HAYNTEJbHBIE BRIPOCTEL. OTMeTbTe TOJIHHY KJIETOYHBIX CTEHOK JNYDAHBIX BOJIOKOH.
C karuMH QYHKOIHAMH 3TUX TKaHeHW B KayKJAOM M3 IepPeYMCIEHHEIX CIyYAeB CBABAHBI
uX 0COOEHHOCTH CTPOEHHSM?

PaccMoTpuTe m04 MEKPOCKOIIOM M CPABHUTE M'OTOBEIE MHKPOIPENapaThl *KHBOTHBIX
TKaHel: HEPBHOM, IOIEPeYHO-I0JI0CATON MBIIIEYHOH, coeguauTenbHoi («Kposs geso-
BEKAa»).

ObparuTe BHUMaHWe HA 3BE3muaryio (GopMy HEHPOHOB, HATHYHE YV HUX AJTHHHOIO
M KOPOTKHX 0TpPocTKOB. OTMeThbTe ocoboe CTPOEHHE MONEePedHO-II0JI0CATON MBIIIeYHO
TKaHu. [Touemy oHa Tak HaseiBaerca? Kakue QyHKIMHA B OPraHM3Me BHINOJIHAET KA IAA
U3 3THX TKaHeil?

Ilpu mayueHMH MHUKDONpenapaTa CoeIHHUTeIbHOM TKaHu « KpoBb yesoBexa» obpa-
THTe BHHMaHHEe Ha HajHdHe OOJBIIOI0 KOJHYECTBA MEMKJIEeTOYHOI'O BelllecTBa M B3Be-
meHHbIe B HEM KJIeTKH. Kakyio dopmy umMeror spurporuthi? Comep:;kaT au oHH AApo?
C Kakoi (pyHKIIHeHl KPOBH CBABAHEI 0COOEHHOCTH €€ CTPOeHHA?

ITo uroram nabopaTopHoit paboTEl 3amoMHUTE TabINILY.

Ne HaazBanue TRAHH OcoleHHOCTH CTPOEHUA DyHKUUHE B OPraHH3Me

Bonpocel n 3agaHua

Packpoiite ponb kneTto4uHo o6onoukun. B kakux knetkax oHa OTCyTcTByeT?
BblsiBUTE B3aUMOCBA3bL MEXAY CTROEHWEM NNA3MaTUHECKON MeMOpaHbl U €& GyHKUMAMM
B KJIETKe.
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Bnarogaps kakim KOMNOHEHTaM KNeTka Mony4aeT BeulecTsa M3BHe, CUHTE3UPYET HOBbIe,
obecne4unsaeT ceba aHepruen?
. CpaBHuUTE MUTOXOHAPWM U XNOPOMNNACTLI, BLIBUTE YePThl X CXOACTBA M PasIvymA.

YunTbiBaa CTpoeHWe 1 GyHKUMW MUTOXOHAPWIA 1 annapaTta Monbmxu, Npeanonoxure,
B KJETKaX Kakux TKaHewh 1 opraHoB aTW opraHouast ByayT 0CoBeHHO pasBuMTLI.

[6] MMpencrassTe aprymMeHTsl B NOMb3Y YTREPXAEHWA «KneTka — CTPYKTYPHO-DYHKUMOHANBLHAS
e[MHULA XUBOI0, LIeNIOCTHAs OTKPbLITAs cucTemas.

[7] Wcnonb3ys Tekct naparpada u puc. 14, seiGepure MHGOPMaLMIO O CTPOEHUN 1 DYHKLIMAX
OpPraHoMaoB KNeTku n odopMute eé B Buae Tabnuupl.

§ 9. Crpoenue u pyHKUMK aapa.
MpokapnoTbl U 3yKapuoThbl

=
J/ Mouyemy BakTepuu BbiaensioT 8 ocoboe uapcTeo?

Crpoenne u poxs saapa. HAapo — cambiii KPYNHBIH KOMIOOHEHT KJIETKH
¥ eé perynupylomuil meaTp. Kak mpaBuio, KIeTKa UMeeT OJHO SApO, HO
BCTpeUalTCa U AByAlepHEIe (Y MHDY30PHH) 1 MHOTOAAEPHLIE KJIETKH (V He-
KOTOpPBIX rpuboB).

Crapy:ku A/1po OKpy:KaeT aAdepras 060104Ka, KOTOPAs IPeACTABICHA JBO-
HOH MeMOpaHOIi, HeNOCPeJCTBEHHO CBA3AHHON C SHAOIIASMATHUYECKOU CEeThIO
(puc. 15). dAnepusie MeMOpaHb! IPOHHM3AHEI MHOTOYHCAEHHLIMH TopamMu. Yepes
3TH NOPEI OCVIIECTBJIAETCS B3aUMOJeHCcTBHe AApa u ImuTomIasMbel. Hanpumep,
B AP0 U3 IIUTOILJIA3MEI IIOCTYIIAIT HYKJIEOTHABI, DeIKH.

F) B cocTtaB kakux OpraHuW4yeckux COEAWHEeHWI B KayecTBe MOHOMEPA BXOAST
5 HyKNeoTuabl? BCNOMHUTE, U3 KaKUX KOMMOHEHTOB COCTOUT HYKNEOTUA,.

Conepxumoe Afpa npejacrasisieT co0oil adeprbiii cok, B KOTOPOM IPHCYT-
CTBYIOT NOMHUMO npounx coenuHenuit monexkyiasl HHK. JTHK, obbegquHsasce
c Oenxkamm, obpasyeT xpomamun, TPeACTABIAIOIIHNE co00ii GecnopAgoYHO YJIO-
JKeHHbIe TOHKHe HHTH. Ilepe] JesleHHeM KJETKHA XPOMATUHOBBIE HUTH VILIOT-
HAIOTCH, UX KOMIAKTHOCTH BO3pacTaeT BO MHOTO pas, (hopMupyTCcA ocobble
CTPYKTYPEL — XPOMOCOMBL.

Kampnaa monexyna [JTHK ynakoBaHa B OTZeNBHYIO XPOMOCOMY. ¥ UejiOBEKa,
HanpuMep, B HENOJOBHBIX KJeTKax 46 xpomocom. B HHX cocpegorodena Bes
uHMOPMALKA O CTPOEHHH, (QYHKOHOHHDOBAHMHM M PA3BHTHUH YeJIOBEYECKOTO
opranuaMa. B ogHO#I xpoMocome denoBeKa cogep:kurca or 50-10° go 250-10°
HYKJIEOTHAHBIX nap. B HeckpydyeHHOM cocTosaHuM Takaa mojekyiaa [JTHK noctu-
rana 661 8,5 cM. Komnaktaoers THK npuaamT ocoObie Genku.
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A0OPO KNETKMHW

3—10 Mkm

AOpbilKo:
BHYTPUAZepHas
dabpuka

no cbopke
KNETOUHBIX
putocom

AnepHbIi
COK

AnepHole
nopel

XpomaTtuH

nepen AeneH1em
BHYTpEHHSS KNETKU NpuobpeTaeT BUa
OBono4Ka MeMGpata NPOLONTOBATHIX
appa TeneL|, — XpoMOCoM

HapyxHas
memOGpaHa

Puc. 15. Crpoenue sjapa

Ana mobo3HaTenbHbIX

TepMHH «XpOMOCOMAa», O3HAUAKINUN «OKpalleHHOe TeJO», IIPeJJIOMKEH B
1888 r. memenxum Mmopéoaorom B. Bansgeiiepom. Emé B xorme XIX B. 6w1710
YCTAHOBIEHO, YTO AJIA KAXKAOT0 BHAA KUBOTHBIX, DACTeHUH, TPUOOB XapaKTepPHO
omnpejeséHHOe, HEM3BMEHHOE YHMCJIO XPOMOCOM.

IIHE — socuTen b HAcJeJCTBeHHOI 0HOJOrnYecKoil HH(ODMaNUU — IIPO-
IPaMMBI Da3BHUTHA KJIETKH W OPraHW3Ma, 3allMCaHHOH ¢ MOMOLIbI0 0cOoBOro
koma. ['aBHad eé (QYHKIMA — yOpaBieHHe BCEMHU IIPOIecCaMU KJIETKH Yepes
obpasosanue monexysn PHE.

Momaekyasl PHE yuacTByoT B cuaTese 6enKoB, 6e3 KOTOPBIX He 06X0QUuTCA
HY OflHA XMMHWUYECKafd PeaKkIus B KJeTKe. BelIKH BXOIAT B COCTAB KJIETOYHBIX
MeMOpaH, ofecIeunBaOT NEPE/ABUKEHNE OPraHOUIO0B, IPOBOAAT CUTHAJBL HU3-
BHe, BBITIOJHAIT HeMalio Apyrux pyarnuii. Koasl aTux GelKOB cojep:Karcs
B reHax.

T'en (oT rpeu. genos — pop, npoucxoxaenune) — dparment [JHK, cozep:xa-
i nHGopManmio 06 oHOH MakpoMonekye. ITo MoskeT ObITe MaTpuuHaa PHE
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(MPHEK), Ha KOTOpPYI0 KOIMpYeTCs IJIaH IIOCTPOEHHA GENIKOBON MOJIEKYJIHI.
B arom cayuae reH HecéT HHMOPMALMIO O CTPYKTYpe moaunenTtuaa. Hekoropele
reHbl OTBeYaiOT 3a oOpasoBaHmHe TpaHcmopTHBIX (TPHK) m pmbocomManbpHEBIX
(pPPHE) puOOHYKIENHOBBIX KHCJIOT, HIPAIOIIAX B KU3HM KJETKHM HE MeHee
BasKHYIO POJIb.

5)2 Kakoesl ¢yHkumm TPHK 1 pPHK B knetke?

CaMbiM 3aMeTHBIM KOMIIOHEHTOM fJpa KJIETKH ABJIAETCH KPbLULKO, TIpe]-
cTaBidAolIee co00H YaCTH XPOMOCOM, Ha KOTOPBIX PACIOJI0KeHbI TeHbI, KOAUDPY-
fomue pubocomansryio PHE (cm. puc. 15). PuGocomansusie PHK ofpasyiorcsa
B AJADPHIIIKE, 37€Ch e coeJuHAKTCA ¢ Genkamu, a cbopka camMux pubocom
OCYIIEeCTBJIAETCA yiKe B IIUTOILIa3Me.

Hrak, B siipe cocpefloToOueHA HACIeACTBeHHAs MHMOPMAIHMA O CTPOEHHH,
HUBHEeATEIBHOCTH, DA3MHOKEHUN U DAa3BHTHH KJIETKH. I103TOMY SIpo MOXK-
HO Ha3BaTh €€ KOOPAMHHUDPYIOIINM IHEeHTPOM. [IpYrUMH CIOBAMH, KJIETKA JKHBET
COIJIaCHO KECTKOMY IIaHy, 3anucaHHoMy B Mojexyiaax JTHK.

IIporkapuoTel u syxkapuoTel. KIeTKH pacTeHHil, }KUBOTHLIX W IpuboB
B CBOEM CTDOEHHMM HMEIOT MHOTO 0O0IIero: BCe OHM OKPYKEeHBI IIMTOIJIAZ-
MaTH4YecKoi mMeMOpaHOH, HX COJepKMMOe BKJIOYAeT LMUTONJIA3MYy, SIADPO,
memOpaHHBIe M HeMeMOpaHHBIE OpraHouAbl. OCOOHAKOM CTOAT KJIETKH Oax-
rTepuit. OTIHYKATeNbHAA 0COOEHHOCTh GaKTepUaNbHOH KJIETKH 3aKII0YAeTCs
B orcyTcTBHH Axpa. JHK, KoTopad y Apyrux opraHua3MoB HAXOAUTCH B ATPe
¥ oopMIeHA B XPOMOCOMBI, B KJIeTKaxX 0akTepuil cBOGOAHO MPHUCYTCTBYET
B IIUTOILIa3Me B BHIE KOJbIIA.

OpraHusmbl, B KJeTKaX KOTOPHIX HE COAEPIKHUTCH MOPQOJOTHYECKH 000-
c00JIEHHOTO sfipa, HA3BIBAIOT npokapuomamu (OT JaT. pro — nepej, paHbIIe,
or rped. karyon — aznpo). IlpokaproTHas KJIeTKa OPraHM30BAaHA JOCTATOUYHO
npUMHUTHBHO. IToMHMO siipa B Hell OTCYTCTBYIOT OPraHOMIbLI, HMEIOIIHE MeM-
OpaHHOE CTpOeHHe, HAIIPHMED MUTOXOHADHUH, ILIACTHLI, 9HIOILIA3MATHYECKAS
ceTb. B nuronsiasme cozepskarcs MHOTOYHMC/IeHHbIe Meakne pudocombl. O6MeH
BeIeCTB M JHEPIruH OCYIIEeCTBJIAETCA HA PA3JMYHBIX BBICTYIIAX M CKJIAgKaxX
KJIETOYHON MeMOpaHHI.

K npoxapmoram orHocat 6osee 3000 BHAOB OpraHuM3MoB, O0bEIHHEHHBIX
B ocoboe napcTBo JIpoGAHKH, NpeACTABIeHHOe GAKTEPUAMH M CHHE3eJISHBIMH
BOJOPOCIAMH (IUaAHEeAMH).

Jpyrywo rpynmy cocTaBisiOT aykapuombst (OT Iped. ey — XOpOIIOo, IIOJHO-
CTBIO M karyon — AnpO) — OPraHM3MBI, B KJIETKAX KOTOPHIX UMeeTCs AApO,
OTTPaHHYEHHOE OT LUTOILIA3MEI AfepHOH 0bosoukoii. K HuM oTHOCAT pacTenus,
JKHBOTHBIX, I'pHOEI.
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Bonpocekl n 3apaHus

OxapakTepuayiTe CTpoeHue sapa.

Haite onpegeneHus NoOHATUAM «XPOMOCOMa», «FeH»,

CpaBHUTE KNETKM NPOKapWoT 1 3yKapuoT. BolaBuUTE YepTbl CXOACTBA M Pasnuuus.
MpaBunbHO N1 YTBEPXAaTb, YTO, €CNM NPOKapuoTHasA KNeTka He COAEPXWT aapa, oHa
He oBnapaeT HacnencTBeHHOW MHpopmaumein? CBOM OTBET apryMeHTMpynTe.
Mcnonbaysa TekcT naparpada, coctaBbTe NOrMHYECKY0 CXeMy, OTPaxXatoLlyl ponb sapa
B cuHTe3e 6enkoB. PasHoobpasHele CBA3M Mexay CTPYKTYPHBIMM KOMMOHEHTaMn a4pa,
HYKNENHOBLIMW KUCNoTaMu 1 6enkamMu 0603Ha4bTe CTPENKamu.

O

(|
oy

§ 10. O6meH BewecTB U NpeBpalleHne aHeprum —
OCHOBHbIE CBOMCTBA XUBbIX CUCTEM

5 Moyemy obMeH BELECTB — HENPEMEHHOE YCNOBWEe CYLLEeCTBOBaHWUA XWBOW
2 CUCTEMBI?

OfMen BemecTB M ero cocrapiasamwmue. Jliobasa »xuBad CHCTeMa, KaKk BaM
yiKe M3BECTHO, ABJSETCS OTKPBITOH, T. €. Hepa3phIBHO CBA3aHA CO CPeNOM IO-
CpeACTBOM IIOTOKA BEIIECTBA M HHEPIHH.

OO6MeH BelllecTB W IIPEBpAIlleHHe SHEPIHH OCYIIEeCTBIAAITCA HA KJIETOYHOM
W MOJIEKYJISSPDHOM YDOBHSX M CKJALIBAIOTCHA M3 TPEX B3aHMOCBA3AHHBIX IIPO-
IECCOB: IMOCTYILJIEHHS B KJIETKY XHMHWUYECKUX COeJHHEHHMH M 3HEPrud H3BHE,
npeo6pa3oBaHUA HX U VIAJEHUA NPOAYKTOB MKU3HENEATEJIbHOCTH.

HpOHHRHOBeHHe BellecTB B KJETKY MOMeT NPDOHCXOAHUTL Pa3JHYHBIMH
crocobamu. Yare Bcero MOJEKYIbl PAasAUYHBEIX COeAHHEHHMH IMOCTYIaT depes
IHUTOIIa3MaTHUECKYI0 MeMOpaRny.

BaxxsHoCTh mOTpeb/IeHHsA M3BHE PasJMYHEBEIX BemecTB o0bscHAeTCA HeoOXo-
JMMOCTBEI0 B IOCTPOEHUH M OOHOBJIEHHH CTPYKTYD KJIETKH, B COCTAB KOTOPBIX
BXOOAT OeJKH, KUPBI, YIVIEBOAbI, HYKJIENHOBBIe KHCJIOTEI. OCHOBHBEIM KOMIIO-
HEHTOM 2THX CJOXKHBIX OPraHHYECKHUX COeJHHEHHIl ABIfAETCHA YIJepop,.

Asrorpodsr u rereporpodsl. VcTounnkoMm yriepona AJs HEKOTOPHIX Op-
raHH3MOB CIYXKHT YIVIEKHMCABINA ras Bo3gyxa. B KjeTKax 3eJI€HBIX PACTeHHH U
pana 0axkTepuil YIVIEKHCHIBIM a3 UCIOJL3YyeTCHA AJAfA CHHTe3a YIrieBOJOB.

Oprasu3Mbl, KJIeTKH KOTOPBIX MCIIOJb3YVIOT HEOPraHWYeCKHH HCTOUYHHK
yriepoaa AJA CHHTe3a OPraHMYecKHX BeIecTB, OTHOCAT K asmompogam (OT
rped. autos — cam, trophé — numa, NuTaHHe). JTO PACTEHUA U PAJ HaKTepHi.

I'emepompoguvi (or rpeu. heteros — npyrou, trophé — mnuraHue) — XKH-
Bble OPTaHM3MBI, B KJIETKAX KOTOPBIX A CHHTE3a OPraHWYeCcKHX COequHeHH
HCIIOIB3YEeTCHA OPraHWYecKHH MCTOYHMK yIjepoja. B orimume oT aBTOTPOdOB
KJIETKH MOJABJIAIOIIEro YKCIa JKUBOTHEIX, FPUO0B U HEKOTOPHIX OaKTepHil He CIIo-
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COOHBI K YCBOEHMIO HEOPraHHYECKOTo yrviepoga. [[1A CHHTe3a CTPOMTEIBHBIX
0J710KOB, COCTABIAIMINX KJIETOUYHBIE CTPYKTYDPHI, reéTepoTPOdME HCIOIb3YIOT
YIJIEpOJ BEICOKOMOJIEKYIAPHBIX OPraHUYeCKHX BeIlecTs.

O6pasoBaHue CIOMHBIX MAKPOMOJIEKYJ He MOKeT 06OHTHCH (Ge3 SHeprHu.
OHeprus HeoGXOAMMA KJETKe M JJIA OCYIIEeCTBICHHUS BCEX JKM3HEHHO BAYKHBIX
nporeccos. CymecTByioT IBa BHAA SHEPIUHU, HOCTYIHbLIE UBHIM OPTaHU3MAaM:
c6emo8as U XuMUYECKaA.

CeeroBas sHeprud (9HEPrusA COJHEUHOrO H3IYYeHHSA) HCIIOAb3YeTCA KIIeTKA-
MH IOJIABJIAIOLIET0 YHCcaa aBTOTPOoGO0B. Oco0bIil MUIMeHT XJI0POMHILI, COmepIKa-
LAHACH B XJIOPOIIACTAX PACTHTEIBHBIX KJIETOK, CIIOCOOEH yIaBINBATEL SHEPIUIO
COJTHEYHBIX JIyYel M 3amacaTh eé B MAKPOIPIrHUeCKHX CBA3AX MoJeryn ATD.

Ilns rerepoTpodOB CBETOBaA dHEPrHA HEJOCTYIIHA. | JIABHEIM MCTOUHHKOM
9HEPIUM AJA HUX CIYKaT BBICOKOMOJIEKYJISPHBIE OPraHMUYeCKUe COeqUHeHMHA,
IoCTynamouiye B KJieTKy. IIpi paspbiBe XMMHUECKHX CBA3eH B MOJEKYJIAX $KH-
POB, YIJIEBOZIOB, DeIKOB BEICBOOOMKAAETCSA SHEPIHA, UCIIOIbL3YeMAasn B AaIbHeNIemM
KJIeTKOH Ha POCT, PA3BHUTHE, JleJIeHHUe U APYTHe NPONecChl HU3He eATeIbHOCTH.

IIpeoGpazoBanue BeLIECTB B KJETKe JOCTHTaeTCA MYyTéM HeNpPepHIBHOTO
OCYIIeCTBIEHHA ABYX TUIIOB PEAKIWil — pacmielyieHUA ¥ cuHTesa (puc. 16).

Peaxnuu pacmienieHHs CIOMKHBIX OPraHHYECKHX COefHHEHWI no Golee
IIPOCTEIX HABLIBAIOT IHepzemuieckum o0OMeHoM. DTOT IPOIECce, KOTODBI

Puc. 16. Peaknuu pacuienyieHHs M CHHTe3a, IPOTEKAIONIHE B KJIeTKe, 00eCIeYnBamoT
npeo0pasoBaHue BEIIECTE M 9HEDPIHH
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IIOCTABIAET MHOMHECTBO IIPOMEKYTOUHBIX MPOAVKTOR A/ CHMHTeTHYECKHX IIPO-
LeccoB, MAET ¢ OCBODOMKICHUEM dHEPrum, 3aKJAIYEHHON B CJOXKHBIX BelllecTBax,
¥ HAKOIIJIEHHEM €€ B COeJIlMHEeHHH, CBOICTBeHHOM KieTke, — AT,

Opyro# Tum peakuuil, XapakKTepHBIX AJS KJIETKH, — DeaKIHH CHHTe3a
CIIOXKHBIX BelllecTB U3 0oJiee NPOCTRIX — naacmudeckuil o6men. Ilpumepom
MOJXKET CIOYUTHL CHHTe3 OenkoB, yriesonos, [JHE.

BaskHO MOHATEH, YTO KJETKA KAK CHCTEeMAa CIocofHa CYIIeCcTBOBATE JHIIE IIPH
YCJIOBHH HENPEPLIBHOI B3aUMOCBSA3H ILIACTHYECKOr0 ¥ 9HEePreTH4ecKoro ooMeHa.
OHeprus, BHICBODOMKAAIOMIAACA B X0[e Peakluil pacluerieHusa, UCIoJb3yeTcsa
KJIeTKO# Ha Ipolecchl CHHTe3a. B To ke BpeMs sHepreTuYecKuil oOMeH mpore-
KaeT IpH aKTHBHOM YYACTHH MHOKecTBa (DePMEHTOB, CHHTe3HPYeMbIX KIeTKOH
B peaKIuaAX IJIACTHYECKOTO 00MeHa.

Bonpocsl u 3agaHnsa

O6bacHUTE, noYyemy 06MeH BelwecTs — HeobXoaMmMoe YCNOBWE CYLLECTBOBAHUSA XWBOW
CUCTEMBbI.
OxapakTepuayinTe Tpy cocTasnsiowme obmeHa BeLecTs.
BoisBuTe pasnuyua B o6MeHe BELECTs B kneTkax asToTpodos 1 retepoTpodos.

1. HasosuTe peakuum, Nnexaiive B ocHose npeobpa3osaHns BEWECTB B KNeTKe.

[B] Nouemy xwusas cuctema crnocobHa CyLiecTBOBaTb TONBKO NPU YCNOBUW HEMNPEpLIBHOW
B3aMMOCBA3W NAACTUYECKOro U aHepreTuyeckoro obmera? OTBeT apryMeHTUpynTe.

§11. dorocuHTes

B 4éM 3aKnioyYaeTCa KOCMUYECKasa ponb pacTeHnin?

®ortocuntes. Heropusa ero usyuyenunsa. Peax-
IH¥ NJacTuyeckoro odomeHa TpebyroT G0JbIIOTO
KOJHYECTBA PHEPrHH. BoJbMIMHCTBO aBTOTPO(DOB
HCIOJB3YIOT [JIA CHHTE3a CIOKHBIX OPraHHYeCKHX
COoeNHHEHHI yrieKucjblil ras, a B KauecTBe HCTOY-
HHKA 3HePIrUM — COJiHeuHoe uanaydenue. CIOXKHBIH
MHOTOCTYIeHYaThIi nponece doTocHHTE3a IPOTEKaeT
B KJEeTKaxX 3eJIEHbIX pacTeHMH U (DOTOCHHTE3UDPYIO-
mux 6akrepuii.

domocunmea — mpounecc o6pa3oBaHHUA OpraHH-
YeCcKHX COeJHHEHHI M3 YIJIEKHCJIOro rasa W BOALI,
OCYIECTBAAEMBIH NP YYacTHM JYYHCTOH 2HEpruu
Coarna. B xoze dorocuraTe3a obpasyercs KHUCJI0PO,

Knument Apkagbesuy
Tumupsazes
KOTOPHI{l BIZENAETCA B OKPYXKAKOIIYIO CPeay. (1843—1920)
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Ana mo6o3HarenbHbix

K norumanuio cytn goTocHMHTe3a yUEHEIE M HECKOJbKO BeKOB. Emé B KoHIe
XVIII B. anrauiicknit yuénsii . IIpucTin, Heenenya cBoiicTBa BO3AyXa, O0HADY KM,
4TO pacTeHHsA OYMINAIT BO3AYX Ha cBery (puc. 17).

lonnanpen, SIu MHrenxays, mocTaBUB CePUI0 ONIBLITOB, JOKA3aJ, YTO HA CBETY
pacTeHUs BBIJEISIT KUCIOPOL.

B 1782 r. mBeiinapen, CeHebbe yCTaHOBHI, YTO AJIs paboThl, KOTOPYIO PacTeHHe
TIPOBOJNT Ha CBETY, HEOOXOAMM, IOMHMO BOJbI, YIIEKHCIBIA ras.

Pyccruii yuénniiit K. A. THUMHDs3eB PasBUII M 9KCIEPUMEHTAILHO A0KA3a) MBICIE
O TOM, YTO IOPH YYACTHH HHUTMEHTa XJOPO(HIIa OTUH BHUJ 3HepPIruu (COJHEUHAHA)
IpeBpamaeTca B IPYToif — 9HEePruio XUMHUYECKHUX CBA3eH, HeoDXOAUMYI0 PACTEHHIO
1A 00pasoBaHUA OPraHHYECKHX BEIecTB.

XX Bex 03HAMeHOBAJICA TeM, 4TO Oiarofapsa TPyAaM MHOTHX YUEHBIX U3 DA3HBIX
cTpaH OBII H3y4YeH XMMHU3M (DOTOCHHTE3a, MCCNEeJ0BAHO BIHAHHE YCJIOBUH CpeAbl Ha
WHTeHCHBHOCTb JAHHOIO IIpolecca.

Hus orocuHTe3a HEOOXOLUMEI CJIEAYIOIMIHE VCIOBHA:

SHepPrud COJHEYHOI'0 U3JIVUeHH;

BOJA U YIVIEKHCJBIN ras;

CHenuaar3vpPOBAHHEIE OPTaHOUALI, COJepIKAallyue MMOTJIOMAKINAEe CBeT IIHUT-
MEHTBI, IPeX/ie BCero XJI0podHII.

Mon konnak, roe Beck KMcnopop B Tom cny4ae, korpa B TtemHoTe

OblN NOrNOWEH B NpoUEcce FopeHns, PAOOM C XWBOTHBLIM He OCYLIeCTBAANCA
nometlani Meilb, KOTopas BCKope CTaBWUNK pacTeHue, GOTOCKMHTES, MbIllb
norubana MbIlWb YyBCTBOBana nornGana

ceba HopMankbHOo

Pue. 17. Onsrrer Ik, IIpucTian ¢ MBIIIBI0 M BETKOH MATHI
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EES B, SRR e

Puc. 18. Jlns ocymecteiaenus GorocuuTesa HeoOxoaumel sHeprua ConHNa, yTaeKHCTbIi
ras3, BOJAa M OHUTMEHT XJOPO(UILI

Crnenuaan3upoOBAHHEIMHA OPTaHOMAAMM, OCYIIeCTBIAKIIUMH (DOTOCHHTE3
B KJIETKAX PAcTeHHH, CIyKaT XJoporacTel. [leETpatpHyI0 001acTh XJIOPOILJIACTA,
OKPYXEHHOr0 [BoiHOI MemOGpanoil (puc. 18), HaspIBalOT cMpPomol, B KOTOPOH
BHYTpeHHAA MeMOpaHa 06pasyeT ocobble YIIOMEHHEIE y3EIPEKH — MuaKoudot.

Trnaxonasl codpaHEl B zpanst. B MeMOpaHEl THIAKOMJ0B BECTPOEHBI MOJIE-
KYJIbI IUTMEHTOB U 0eJIKOB, YYACTBYIOINUX B (DOTOCHHTE3E.

Xnopogunan — (HOTOCHHTETHUECKUI MHTMEHT 3eJEHOT0 IBeTa, WMol
CJOKHYI0 XMMHUYECKYIO CTPYKTYDY. Poab xaopoduiia, MOJEKYIbEl KOTOPOTO
pacmojoMeHsl B THJIAKOUJAAX XJOPOIJAcTOB, 3aKJII0YaeTCHa B IMOTJIOUN[eHHH
COJIHEYHOTO CBEeTa.

ConHeuHas HEePruA — HeOOXOAUMOEe YCJIOBHE [JIA OCYIIeCTBIeHHA (DOTOCHH-
Te3a. XJOPOdHILI IOrI0MIaeT IJIABHEIM 00pa30M KDaCHEBIN B CHHe-(U0JIeTOBBIH
[BETA COJHEYHOTO CIeKTPa. 3eJEHBIH [BET XJI0PodIILIOM OTPAXKAEeTCs, I IIOTOMY
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pacTeHUsd MMEIOT XapaKTepPHYIO 3eJI6HYI0 OKPACKY (eCJH TOJBKO eé He MAaCKH-
PYIOT Apyrue MUIMEeHTHI). JHeprusa COJHEYHBIX Jyyell Bo3zeiicTByeT HA MoJe-
KyJy XJ0po(HMJIIa, YTO BbI3BIBAET PAJl XMMHYECKHX PeaKIuii, B X04e KOTOPBIX
cuaresupyerca AT®. B makpoapruvecknx cBassax AT® sanacaercsa ameprus,
KOTOpas 3aTeM OyleT pacXoJ0BaThCsA HA CHHTe3 YIJeBOJOB.

Boza m yraexkuciasiit ras — 2710 Te BemjecTBa, 63 KOTOPLIX mporece (oTo-
CHHTEe3a He MOXKeT OCYIeCTBAATLCA. DJIeKTPOHBl MOJEKYJI BOALI 00ecIeuynBaoT
Gecniepeboiinyio pabory xsopoduiia. Yriaekucaslii ra3 — «ChIPbé», U3 KOTO-
poro ¢ ucnonab3opadueMm aHeprun AT® cuHTe3NPYIOTCA YIIeBOLHL.

Jdransl porocunTesza. POTOCHHTE3 — CIIOKHEII MHOTOCTYNEHYATHIIT IIpomece,
OCyLeCTBJsieMblii B nBa aTana. IlepBrlil aTanm BO3MOMKEH TONBKO IPH Y4aCTHH
9HepruH COJMHEYHBLIX Jydeii, T. e. Ha cBeTy. DTo cBeTOBas (asa, KOTOpas Mpo-
TeKaeT B THIAKOUAAX XJIOPOILJIACTA.

Ceemoeas pasa HAYUHAETCA C TOTO, YTO MOJEKYJIa XJ0poduia noriomnaer
KBAHT COJIHEYHOrO cBeTa. OHeprusa Co/lHIA NepefaéTca aIeKTPOHY: OH «BO30yK-
AaeTcA» — ImepexoauT Ha OoJiee BLICOKUIT aHepreTHUeCKHii yposeHb. B Takom
COCTOSHHHM MOJIEKYNa XJI0podHiIa JOJAI0 HAXOAUTHCA He MOXMKeT: OHA MOJIK-
Ha OT/AATb CBOM «BO30YXKAEHHBI» 2JEeKTPOH cocegHeil MojieKyje (aKienTopy
3JIEKTPOHOB), & HA ero MecTO NPHHATH HOBBIH 3JEKTPOH OT KaKOM-TO Apyroi
MOJEKYJIbI (HOHOPA 3JIEKTPOHOB).

CeeroBas (asa ocymecTBiseTCsa NPH yYaCTHH LEJO0T0 KOMILIEKCA MOJIEKY.I
PA3JIHYHBIX COEJUHEHUH: MUIMeHTOB, OeJKkoB. « Bo3by xAéHHbIH» 3/IEKTPOH me-
penaércsa 1nocaeaoBaTebHO OT MOJIEKYJIBl K MOJIeKyJe. B xoze aroro npomecca
CHHTe3upyloTcA MoneKkyabsl AT® u HeKoTOphIe APYrHe XHMHUYECKHEe coeluHe-
HUA — aKKYMyJIATOpPHI aHepruu (puc. 19).

HexBaTKa 2/1eKTPOHA B MOJIEKYJIe XJI0podULIa BOCIONHAETCA 38 CYET K-
TPOHOB BOAbL. MoJieKy1a BOABI O/ AeHCTBHEM COJHEYHOTO CBeTa PaCIIeigeTcs
Ha IIPOTOHBI BOAOPO/JA, 3JIEKTPOHBI U MOJEKYIAPHEIH KHCIOPOA. ITOT IpOIecc
HOCHUT HasBaHue gomonusza 6odwi:

2H,0 — 4H" + 46 + O,

Baxneiimmit uTor cBeToBO# (passl — cuHTe3 GOraThIX sHeprueil coenMHEHMII,
B niepBy10 ouepens ATDP, MoneKkyasapHbIA KHCIOPO, KOTOPLIH ABJISETCA TTOOOYHBIM
NPOAYKTOM OIHOM M3 peakiuii (POTOCHHTE3a, BHIACIAETCA BO BHEIIHIOK CpPeay.

Temnosas (pasa, CynHOCTL KOTOPOH 3aKJII0UAETCSA B CBA3LIBAHUU CO, Boany-
Xa, MOXeT OCYIIEeCTBAAThCA KAK HA CBeTY, TaK M 0e3 yuacTHusa cBeTa, MOCKOJb-
Ky B KadecTBe MCTOYHHKA 9Hepruu mcnoasayerca ATEP. Peakuum TemHOBOM
(haspl HAUMHAIOTCSA CO CBA3BIBAHUSA MOJIEKYJIBI YIJIEKHCJIOTO rasa ¢ MMelIuMes
B IJIACTH/AX NATHYTJAEPOAHBIM caxapoM (axuentopom CO,). B pesyabrare 00-
paayeTcs IIECTHYTJIEPOAHOE COeAUHeHNe, KOTOPOe CYIIECTBYeT HeCKOIbKO MIHO-
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raThie sHeprueii
HeHus (ATO u ap.)

TEMHOBbBIE
PEAKLINW

Puc. 19. Peakuun dorTocumHTE3a, MPOTEKAOIIAE B XJIOPOIJIACTAX

BEHHUIi, a 3aTeM pacHafaeTcs Ha [Be MOJIEKYJBI TPEXYIJIEPOLHON OPpraHUYecKOH
KHCIOThI. 9TH POIECChl HAUMHAIOTCSA B CTPOME XJIOPOILJIACTOB M MIPOAOJIKAITCSA
B OHATOILIasMe, rjae obpa3oBaBIIMECs TPEXYIJVIEPOAHBIE COEJUHEHHA ITOC/e pAxa
Nocje0BaTeMLHEIX Peakliil IIpeBpalaTcsa B caxapa — IJII0OK03Y U (DPYKTO3Y.

W3 npoMeKyTOYHEIX IPOAYKTOB (DOTOCHMHTE3a MOTYT 00pa30BBIBATHCA aMHU-
HOKHCJIOTEI, JKUDBI U JUMUALI. BMecTe ¢ caxapaMy OHM CJYKAT MCTOYHHKOM
SHEPruH IJIsi POCTA U CHHTE3a OPraHWUYEeCKHX MaKDPOMOJIEKYJI.

Hrorosoe ypaBHeHUNEe (DOTOCUHTE3a B XJIOPOILJIACTAX MMeeT CIeLYIONIHI BHL:

DHeprus

6CO, + 6H,0 —=™ 5 C_H,,0, + 60,

Buonoruueckoe 3rauvenue orocunresa. PorocuHTE3 — OCYIIECTBAAEMBIH
JKHUBOM KJIETKOII mpomece, OTKPEIBIINK JOCTYI K NPAKTHUYECKHA HEUCUepIaeMon
KJIaJ0BOIl COJMHEUYHOH sHepruu. 3HadeHMe (POTOCHMHTE3a BEJWKO M HOCHUT IJIO-
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GanbHBINA, OHocdepHEBIN XapaKTep: PHEPrUA COJHEYHOrO M3IydeHHA, mpeobpa-
30BAHHAMA U HAKOIJIEHHAA B OPraHWYeCKHX BellecTBaX 3eJI8HLIMU DACTEHUAMH,
CIIYXKHUT IJIsl 3KU3HeJeATeJbHOCTH BCeX JKMBBIX opranmamoB. Kucnopon, ofpa-
3YIOIIHHCA B KauecTBe NOO0YHOr0 MPOAYKTA XUMHYECKHX PeakInil, HeobXxoaum
He TOJNBKO AJIA AbIXaHMA opraHuadmos. IloMmumo aByxaromuoit momexys! (O,)
3TOT 2JIeMeHT o0pasyeT eIé ogHO rasoofpasHoe BemeCTBO — O030H, B COCTAB
MOJIEKYJl KOTOPOTO BXOAAT yxKe Tpu aToma kucaopoza. Osoxn (0,) popmupyer
ocobbIil 3KpaH B aTMochepe, cCIOCOGHBIH yAepKUBATE VIbTPadUOIeTOBLIE JTYIN
Cosania, ryOuTeIbHBIE JJIA BCEro 3KHMBOTO Ha ILIaHeTe.

Bonpocsl u 3apaHusa

MNepeuncnurte v oxapakTepuayite ycnosus, Heobxoanmbie oA GoTOCUHTESA.
Hokaxute, 4TO CBETOBOI aTan QOTOCWMHTE3a UrpaeT pPeLwawyo ponk B 06pa3osaHnm
OpraHu4eckMx BeLLeCTB B Xioponnacrax nucra.

Moyemy BTOpPOIA 3Tan GOTOCMHTE3a MOXET OCYLUECTBNATLCH Kak B TEMHOTE, Tak U Ha CBEeTY?

MNpocnegnTe 3aBUCMMOCTL MpoUECcCa CUHTE3a OPraHM4ecKuX BEeLLECTB pacTeHUAMM

ot dakTopos cpedkl. KonebaHune kakux pakTopos cpeabl MoXeT Haubonee YyBCTBUTENBLHO

CKasaTtbCH Ha MHTEHCUMBHOCTW doToCcKHTE3a?

[5] CmomenupyiiTe Cnefyiowyio CUTYaLMIO: YEN0BeK CUHTE3MPOBAan BeLLeCTBa, KOTOpbIe non-
HOCTLIO PaspyLlanT NUrMeHT xnopodunn. MNpousolwna yTeyka aTux sewecTs 13 nabopa-
TOPMM M UX pacnpocTpaHeHWe Ha 3Ha4yMTenbHbIX Nnowaaax nnadetsl, CoctaBbTe NPOrHo3
M3MEHEHWI NnaHeTapHoro macwraba, KOTopble MOrv Bbl NPOU30ATH B 3TOW CUTYaLMK.

(=

§ 12. ObGecnevyeHne KNeTKku aHepruen

P Kakoe BeLLecTBO CNyXMT akkyMynsTOpOM 3HEPrun B Knetke?
£ Ky

OpranvyeckHe BemecTBa — MCTOYHMKH 9HEPIHH KJIETKH., DHepPreTHudeCK i
00MeH — 3T0 COBOKYIIHOCTh PEaKI[Hii, B Pe3yJbTaTe KOTOPBIX OCYIIECTBIIAETCHA
(epMeHTATHBHEBIH pacnaj MOJIEKYJ OPTAHUYECKHX BellleCTB, CHHTe3MPOBAHHBIX
B KJIETKE MJIY MOCTYIHMBIINX B Heé. DHepPrus, BRIAEIAIOIIAACA IPHU PA3PYIIeHHH
XHUMHYECKHX CBA3eH 3THX BeIecTB, 3alacaeTcid B MAKDOIPIHUECKUX CBA3AX
mosiekysn ATD,

B radecTBe OCHOBHOIO 9HEPreTHYECKOr0 MATEpHAJA KUBOTHAA KJIETKA HC-
IOJIL3yeT IpeXiJie BCeTO YIeBOALI H YKHDPEI. BeJIKH — O4eHb I[eHHEBIe BelllecTBa
IJIA KJeTKH, OHU DPeJKO HMCIOJIL3YIOTCA B KAuecTBe MCTOUHMKA pHeprun. Ilpnu-
YHHOM 3TOMY CJIYMKHUT TO, YTO MOHOMEDHI 0eJIKOB (AMUHOKHCIOTHI) ABISAIOTCH
CTPOHTEJbHBEIM MATEPHAJIOM HOBBIX IOJHIENTHAOB. Kpome TOro, pas aMuHO-
KHCJIOT, OTHOCAIIUXCA K TPyNOe He3aMeHHMBIX, He MOTYT CHHTE3HUPOBAThCH
JKHBOTHOM KJIETKOM.
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Ans niobo3HaTenbHbIX

®pannysckuil xuMuk A. Jlasyasse emé B XVIII B. ocyiiecTBUI CePHIO KCIIEPH-
MEHTOB, HA OCHOBe KOTOPHIX CJeJiajl BRIBOJ, UTO IIPOIlecC MOPeHHsd OCYIIeCTBIA-
erTcA B OPHCYTCTBHM KHCJI0poja Boaayxa. [Ipum ropeHHMH KHCIOPOX COEJHHAETCH C
yIJIepoioM TOIIMBA B o0pasyerca yrieKuciblii ras. Jlasyasbe IPeAIIONOMKUI, 4TO B
OpraEm3Me XHBOTHBLIX H YeJIOBeKa CheJeHHAas MUIa OKHCAAEeTCH, B pe3yabTaTe 1ero
IPOMCXOAMT BhIEJeHHe TeIjia W dHepruu Boollle. DKcrmepuMeHTalbHO JlaByasbe
VCTAHOBILI, YTO MOCJIE ebl MK BO BpeMs (puauueckoil paGoTsl 4eloBeK motrpebaser
KHCJI0po/a 00bIne, YeM B I'OJIOJJHOM COCTOSHHH. VuéHbIi caenal OmecTAIIUE BEIBOI:
KUCJIOPO HeOOXOMUM /It OKMC/IeHUA [TUIH i BOCCTAHOBJIEHHSA 3aTPAYeHHO SHEePruu.

OpHAKO MexXaHM3M 00pasOoBaHUA PHEPIMH B KJETKe CMOIVIM PACKPHITH JHIIb
MHOTO TI034Hee, B cepequne XX B., YCHIHAME HcclefioBaTeeil pasHbIX CTPaH, B TOM
uHcse pycckoro 6umoxmmuka B. A. DHrenbrapara.

CJI03KHBIH YIJIeBOJ TIIMKOTeH U KUPLI — Pe3epPBhI «TOIIHBa» B KieTKe. OHM
pPacxoAyIOTCA KJETKAMH IIocJIe HeKOTOPOro ImepHoja roJioflaHHs OpraHM3Ma.
Hanpumep, yTpoM mocjie CHa HAET aKTHBHOE HCIOJb30BaHNE XXHUPOB, KOTOPHIE
BHAYaJle pacHagalOTCA Ha IVIMNEPUH U KUPHBIE KHCIOTHL.

Ilocsoe enpl T'IaBHBIM HMCTOUHHMKOM SHEPTHH B KJIeTKaX CIYXKHT IJIIOKO3a,
HOJyYeHHAsA OpraHusMoM ¢ nuineil. McTOUHHKOM IJIIOKO3HI ABJIAETCA TaKiKe
pPe3epBHBII MoJgucaxapu/ IIIHKOreH.

Jranel sHEpreTHdecKore oomMena. PaccMoTpuM, Kak OCYIIECTBIAETCA MPO-
necc mpeofpas’oBaHMs 3HEPrMYM OPraHMUECKMX coeJuHeHuil B sHepruio ATD.
Moneryabt AT® CHHTe3HPYIOTCA B X0/€ PeaKINi pacileneHusi OpraHHYecKuX
BelllecTB /0 HeoprauudeckKux (puc. 20).

DHepreTuyecKUil o6MeH B KJIETKe IPOMCXOAUT B HECKOJBKO DTAIlOB.

Ilepsolil aTan — nodzomosumenvtblii. OH XapaKTepU3yeTcsa TeM, 9TO CJI0XK-
Hble OPraHMYecKye BeIecTBa B OPraHu3Me KMBOTHOI'O PACIIEIAITCA HA MOHO-
mepsl. Tak, B 3eIyI0YHO-KUIIEYHOM TPAKTe *KUBOTHBIX KPaxMaJl, IOJy4eHHEBIN
c IHIel, pacmagaeTcs A0 IVIFOKO3bI, JHPL — A0 TVIMIEPHHA U JKHUPHBIX KHUCJIOT,
fenxn — g0 amMmuHOKHCIOT. OfpasoBaBuinecsa Majble OpraHu4YecKHUe MOJIEKYJIbL
MOCTYIAIOT B KIETKM TKaHed. JHeprus, KOTopas BhIJIeJIseTCs Ha IePBOM JTane,
paccemBaeTCsa B BUJe TeILIa.

PacemoTpumM ganbHelee pacineljieHie OpraiM4eCKUX BEeIIecTB Ha IpuMepe
IJIIOKO3EL.

Bropoil atanm sHepreTHYecKoro obMeHa IpOTeKaeT B IUTOMJIA3Me KJETOK
¥ Has3BaH 0eCKUCLOPOOHbLM ITAIIOM, TAK KakK ocymlecTBiasgercA 0e3 ydacTus
Kucaopoza. Jlpyroe ero HasBanue — zaukoausd (0T rpeu. glykys — caaaxkuii,
lysis — pacTBOpeHHE) — CJIOKHBIH NPOLeCcC PaCIIeIIeHI A IVIFOK03bl, TPOX0Ad-
UM IpY aKTHBHOM y4acTHUU (DEPMEHTOB.



58
PASLEN |. XXKMBbIE CUCTEMBbI: KNIETKA, OPTAHU3M

—(Meprsmqscxuﬁ OBMEH)——
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Puc. 20. Drane anepreruueckoro ofMeHa

B mporuecce rinKoNM3a U3 OAHOH MOJEKYJIBI IIIOKO3hI obpasyiores aBe Mo-
JEKYJIBl TDEXYIIEPOAHOTO COEAUHEHUST — NUPOSUHOZPAIHOU KucLOmbL (€6
xumudeckaa gopmyna C,H,0,) u ne monexynsr ATD.

Hanee, ecin B KIeTKe KHCI0POJa HEZOCTATOYHO, TO CBOGOXHAA IHDOBHHO-
I'pagHas KACJIO0Ta MPeBpallaeTes B APYIVIO OPraHUYecKyI0 KHCIOTY — MOJIOYHYIO.
[Tpu wHTeHCHBHOH (pu3UUecKoil paboTe UelNOBeKa KJIGTKH MBIIIEYHOH THAHN
MCOBITBIBAIOT HEIOCTATOK KHUCJIOPOJA, B 9TOM CJIy4ae IPOMCXOJUT HEIOJHOe DPac-
L[eIJIEHHE TJIIOKO03bI. B MBIIIeUHOl TKAHW HAKalIuBaeTCA M3GBITOK MOJOUHOMN
KHUCJIOTBL. TO IIPUMBOJUT K OLIYINEHWIO YCTAIOCTH, BOJMAM B MBIIIIAX, TOABICHIIO
OJBIIIKH — IIPHUBHAKA KHCJIOPOJHON HEJ0CTATOYHOCTH OpraHM3Ma.

Tperuii aTan sHepreruyeckoro odMeHa — KUCIOPOTHBLIL, NPOTEeK a0
OpH HENOCPeJCTBEHHOM y4acTHM Kuciaopona. Ha arom srame TpéxyriaepopHas
IHPOBHHOTPA/HAA KUCJIOTA OKHCIACTCA MOJEKYJAPHBIM Kuciaopogom (0,) mo
yraexucioro rasa (CO,) u soawt (H,0). OHeprus, BricBo6okaeMas IPU TAKOM
OKHCIIeHHH, UCII0JIb3YETCH OUeHb BCDCDERTHBHO. Ha Kamayo MOJeKyIy OKUCIIA-
eMO# IJII0K03bl 00pasyiorca 36 Momexkyn AT®. Dror aram emé HaA3LIBAIOT Kile-
mounvim dvixanuem. OCyIeCTBIACTCA KIETOUHOE IBIXAHNE B «9HEPreTHUECKHX
CTAHIMUAX» KJIETKW — MHTOXOHAPHUAX, HA KPHCTAX KOTOPBIX PACIOJOXKEHEI
(bepMEHTHI, AKTHUBUPYIOIIHE PEaKINH OKNCIEHUA OPraHUUYeCKHX BEIeCTE.
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Taxkum 00pasoM, B pe3yJIbTATE paCIeIlIeHUA OJHON MOJIEKYJbI TIIOK03bI B
KJaeTKe obpasyworcea 38 monexkya ATD (2 mosekyasl npu raukonuse + 36 mo-
JIeKYJ BO BpeMs KHCJIOPOJHOTO 3Tama). JTa 9Heprus 3aTeM pacxojyeTcs Ha
CHHTE3 BelleCTB. JHeprusa MaKpoaprudeckux ceaseit ATEP moxeT npespaiaTbca
B APyTrue BUALI JHEPTHUH: B 3JeKTPUUYeCKYIO (IIPOBeieHIe HEPBHBIX HMITYJILCOB),
MeXaHWYeCKYIO (ABHKeHHEe KIYTUKOB ¥ IPOCTEHUIIIHX, MBIIIIeYHbIE COKPAII[eHNA
Yy APYTUX KHBOTHBIX).

Kaxerounoe asixaHue y pacTeHuii. B oT1uyme OT JKMBOTHBIX PacTeHHdA IIpe-
obpasyior B AT® suepruio cosHeunoro ceera. Ho npomece doTrocuuTe3a HAET
TOJBKO B CBETJIOE BEPeMA CYTOK, 4 ABIXAHHE OCYIIeCTBJAETCA KPYIJble CYTKH.
Housio pacrenusa moaydaior AT® B pesyasrarte JeATeJbHOCTH MUTOXOHIDHH,
KOTOPBIE V¥ HUX OYEHBb CXOAHBI C MUTOXOHADHAMM JKHBOTHBIX KieToK. Mcrou-
HUKOM SHEPrHH B 3TOM CJyd4ae CJIY)KaT caxapa, IpPOu3BeléHHBIE B IIPOILECCe
¢orocuHTE3A.

IIpy BEIpamIMBAHUY KYJIBTYPHBIX PACTEHHH B TEILIHUIIAX U IMapHUKAX HYM-
HO IMOMHHTB, YTO IIPOIECC OKHUCIeHUA TVIIOKO3BI [0 YIVIEKUCJIOI'0 ra3a ¥ BOJBI
(kTeTouHOE ABIXAHWE) IIPH BBICOKOH TeMIileparype BOsAyXa IIPOTEKAaeT OYeHb
vHTeHCHBHO. Kpome Toro, hoTOCHHTE3 OCYINECTBAAIOT JHIIbL 3€JI€HbIe KJIeTKH
nucra U credis, a AbIXaHWEe NPOMCXOAUT BO BCeX KJeTKax pacrerus. B mio-
X0 IIPOBETPHMBAEMBIX TEILIHIlaX JeTOM TeMIepaTypa Bo3lyxXa IOJHHMAaeTCd
Beire 35—40 °C, B pe3yabTaTe Yero HHTEHCUBHOCTH AbIXaHWUA MOXKET BO3pac-
T B 100 pas u Gosee, a ¢oTocuHTEe3 N3MeHHUTCA caabo. IloaToMy yBennueHne
OpraHu4ecKoil Macchl OyAeT He3HAYMTEJbHBIM H YPOMKal 0T TaKUX pacTeHHH
OKAayKeTCsA HeBBICOKHM. BOT IIoueMy B TEIIMYHBIX X03AHCTBAX 0c0D0Oe BHHMaHUE
yaensercsd BeHTHJIAINH IOMeIeHnil.

Bonpocekl n 3apaHus

{1 HasoBuTe BeLLECTBa, KOTOPbIe ABASIOTCH OCHOBHbIMW MCTOYHMKAMM 3HEPTMK B KNeTKe.
[2] OxapakTepuayiiTe Kaxpaplit U3 3TanoB 3HEpreTn4eckoro obMeHa no TPEM nosuumuam:
1 — MecTo OCyWeCTBNeHUs B OpPraHname; 2 — BellecTsa, BCTynamouwMe B peakuuu,
Y NpeBpalLleHne aTux BeWecTs; 3 — 3HepreTu4eckuin addekT.
B KakoMm cny4ae B OpraHvMaMe Yenoseka rnvkonus 6ynet npeobnafate Hamd KMCI0OPOLAHbIM
3TanoMm aHepreTru4eckoro obmeHa? Y kaknx opraHnusmos OTCYTCTBYET KMCNOPOLHGIA aTan
aHepreTuyeckoro obmexa?

[@ O6LWen3BecTHO, YTO CMOPTCMEHbLI BO BPEMA TPEHMPOBOK BOMbLIOE BHUMAaHWE YAENsoT
npasunsHOMY AbixaHuio. Micnonkays aHaHus 06 aHepreTuyeckom obmene, nate obbac-
HEHWE 3TOMY HEMPEMEHHOMY YCNOBMIO Xopowen ¢uanyeckoi ¢hopmbl CNOPTCMEHOB.
CpasHuTe GOTOCUHTES 1 KNETOYHOE AbixaHue. YKaXKnTe YepTol CXOACTBa U Pas3NMYma Mex-
Ay 3TUMK NPOLECCamMin B OTHOLLEHWN UCXOAHbIX BELLLECTB, KOHEYHbIX NPOAYKTOB U NOTOKAa
aHepruu.
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§ 13. Cunres puboHyknemHoBou kucnotbl (PHK)
n Genka

by
a 5) : Kak o6pasyiotcs 6enku, HeobxoamMMbie KNeTKe v opraHuamy?

Yeaosud, HeoOXoxuMble Qs cuHTe3a Oenka. Ina Kammoi kierku (6yan
9TO CAMOCTOATENBbHBIH OPraHW3M HJIM KJETKA MHOTOKJIETOYHOr'O OpPraHm3Ma)
XapaKTepeH CBOM coOcTBeHHBINH Habop 0elKoB. ITH OEJIKH BBIITOJHAKT MHO-
SKecTBO DYHKITHH.

Cunmes b6enka npejcrapiser coboil CI0MKHBIN, MEOTOCTYIIEHUYATRIN IIpOIiece
obpasoBaHusa OEIKOBON MOJIEKYJILI (HOJIHMIENTHIA) U3 AMHHOKHACIIOT.

HOna cuaTesa Gesika HEOOXOZHUMBIL:

CTPOMTEJLHBIH MaTepual — AMHUHOKHCJIOTHI;

e upH@OpPMAUMA O INOPAAKEe PACIOJOKEHHA AMHHOKHCIOT B IIOJHIENTHAHON
enu;

MOJIEKYJIbl — IIEPEHOCYHMKH aMHHOKHCIIOT;

OPraHoOu] KJIETKH, B KOTOPOM OCYIIECTBIAEeTCA cOOpKa GETKOBOM MOJIEKYJIBI;

dHEprusd.

Obpaszosanuio Geska B KJeTKe mpejairectsyer cunres moaexya PHE, Ges
KOTOPBIX HEBO3MOXKHa cOOPKA MOJHUITENTHIHOM I[eIIn.

Marpuunaa PHK. I'emetnueckuii koa. Madopmanus o mocaesoBaTelbHOCTH
aMHHOKHCJOT B TOJHUNENTHIHON Henu 3anucaHa B Mosexkyiae [THE (puc. 21).

P Kakoe cTpoeHne umeeT HykneotTna?
J

W3 npensiaymux TeMm yueOHUKA (cM. § 5) BB 3Haere, uro JHK cocrouT m3
YeTBIPEX TUNOB HYKJIEOTHZOB, KOTOPLIE OTJIMYAITCA APYT OT APyra JHIIL a30-
THCTHIMH OCHOBaHHAMH. CXeMaTHUYHO CTPYKTYPY oxHo# u3 nenei [THK moxxuO
u300pa3uTh KaK MOCIeq0BaTeaIbHOCTh HyKJaeotunos: AT IIT TA TT..

Cama JIHK B cunTese fenka HemmocpeACTBEHHO He yyacTeyer. OHa HAXOAHTCA
B s/ipe KJIeTKH, TorAa kKak cOopka mosunentuga uaet B nuromiasme. Ho JTHEK
COAEPKUT UH(MOPMALIUIO O TOM, KAKUM JOJKeH ObITE Oesiok. Jta uHGOpMAIHA
CUHUTBIBAETCA U Iepenaérca nocpeacrsoMm marpuuyasix PHK (MPHE).

IlogroroBka K cHHTe3y 0elKa HAUMHAETCH C KONHPOBAHHA HH(MOPMAIUH
IOHK va MPHEK. ITox neiicrBuem pepmenTta monexyia JTHK ma ogHOM M3 yyacrt-
KOB TepsAeT CTPYKTYPY ABOMHON cOHMpAam, CBAZH MEKAY a30THCTBIMH OCHOBA-
HHUAMH pPaspbIiBalOTCH, COHpPAaNb packpyuuBaercs. OfHa U3 ABYX pasielléHHBIX
neneit THK caysxur marpuneii nis o0pasoBaHUA BOAOPOAHBIX CBA3EH MEXIY
azotucThiMuA ocHOBaHHAMHU [THK 1 azoTHCTHIMM OCHOBAHHMAMM IOCTYIIAMOIIHX
mykJeorunos MPHK — pubtonyrxneomudos. COopka puOGOHYKIEOTHIOB B Iellb
TIPOMCXOAHT C CODIIONeHNEeM X KOMILIeMeHTAapHOCTH HyKJIeoruaam JTHEK.
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CUHTES3 BEJIKA

TPAHCKPMNUMSE
(emape)

Monekyna TPAHCNALUWS
TpaHcnopTHoi PHK (B uMTONNA3ME)

C aMWHOKWCIIOTOW
: PacTyLmi MermiaHasn
noaunenTua, CBA3b

TPHK
© aMUHOKWCNOTaM

AMUHOKWMCNOTa

S —
AHTUKOOOH

CeoBoaHble DYHKLUMOHANBHBIA LEHTP
aMUHOKUCNOThI pUGOCOMBI

Puc. 21, Dransl cuHTe3a Oeaka
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S5
)) BcnomHuTe, kakme asoTUCTbie OCHOBAHWA HA3LIBAIOT KOMMIEMEHTAPHBLIMU.

Kak ronpko cuHTes konum PHK 3aBepruén, mcxonHas mBoiiHas CIIMPAaJb
AHK BoccranasBimsaercs, a rorosas monekyna mPHE manpasasercs k MecCTy
cOopku Genka.

IIponece cunresa monexynst PHE, nocienoBarebHOCTE HYKICOTHIOB KOTOPO#
TOYHO COOTBETCTBYET IOCJI€Z0BaTeIbHOCTH HyKJIeoTua0B MaTpunsl [IHK, Hasw-
BAaIOT mpanckpunyueu (ot nar. transcriptio — nepenuceiBanue) (cMm. puc. 21).

Taxum obpasom, MPHK siBnserca Konumeit yuacTka ofHoi us memeii JJHK
U COAEPHKHUT MH(MOPMANHIO O MOCIeOBATENLHOCTH AMUHOKHCIOT B Oyayimem
benke.

Yuacrox marpuusoit PHK, cocroamuii u3 Tpéx mociaenoBaTenbHo pAacIoJo-
JKEHHBIX HYKJIEOTHIOB, HA3LIBAIOT MPUniemom Uin kodonom. Tpumier Konu-
pyeT OIHy aMHHOKHUCJIOTY, T. €. OIpellesisieT €€ MeCTONOI0KEeH e B TTOTHIIeIITH I -
HOii nenu. Takyio cucreMy 3amuCH HA3HIBAIOT IeHETHYECKHM KOXOM (pHC. 22).

FEHETUYECKWUA KOA
AMuHOKMCRnOTa Kop.upy(lﬁou.tnu(:;;;unneml
Rrkoin ruy ruy ruA rur ]
Acnaparu [ AAY aal |
BanuH EYY PV RYA S RV
FvumH rry EER = FEA--FI:E
| [ ayTamuH ] LLAA LAl |
[ vsoneuns [ Avy avy ava |
JInaun AAA AAT I
Mipon UUY UL LA LUr |
TUPO3UH YAY VAL
deHunanaHuH YYY vyl

Puc. 22, HexoTopsle aMHHOKHCJIOTH H KOAMpYIOIue ux tpumiets: MPHE
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I'enemuueckuii k0d — cucreMa 3anucy HHGOOPMAIKUK O EPBUYHON CTPYK-
Type Genka, IpeAcTABIeHHAS ONPENEeNEHHBIM COUeTaHMEM HYKJIEOTHI0B H IIO-
cJIe0BaTeILHOCTRIO MX pacnosoxkenus B Monerynax JTHEK u MmPHE. Hanpumep,
rpurier TIIT kogupyer aMunokuceaory agauus, ['TI[ — rounus u 1. 1.

Cymecrsyor 64 Tuna Tpumiaeros. Tpu Tpuniera ua 64 He KOZUDPYIOT HH-
KaKkyMX aMHHOKHCJIOT, a OIPeessAi0T HpeKpallleHre CHHTe3a IOJHNenTHAHOU
menu. IosToMy uX Ha3BEIBAIOT cmon-kodonamu. 'oropaa MPHKE Hanpasinsgerca
B IIMTOIJIA3MY KJIETKH K pubocomam.

Tpancnopraaa PHE. CrpouTenpHBIM MaTepHanioMm Aja Oelka SABJISIOTCHA
AMHHOKHCJIOTEI, KOTOPEIE HAXOAATCA B MUTOILIa3Me KiueTKH. Kaxayro aMHHO-
KHCJIOTY HEeOOXOAMMO AOCTABHTH B TO MECTO, KOTOpPOe OHA JOJHA 3aHATH
B MoJeKyJie Oeska. @YHKIUIO JOCTABKH BBIIOJHAIOT MOJIEKYJIbl TPAHCIOPTHOM!
PHE (TPHK).

Kaxxpaa TPHK moxer mepeHocuTh TONBKO oAHY M2 20 aMHHOKWCIOT, HC-
NoJab3yeMbIX B cuHTese Oenka. Tparcnoprasie PHK y3narmoT «cBOM» aMHHOKHC-
JIOTHI, IPHCOEAUHSIOT UX K CBOOOIHOMY KOHILY MOJEKYJIbl, 3TO IPOUCXOAUT NIpH
Y4aCTHH COOTBETCTBYIOLIEro (epmenTa u anepruu AT®. 3arem TPHE Bmecte ¢
aMHMHOKHMCJIOTOH HalpaBlideTcA K pubocoMme.

Cunres 6eaka. PuGocomel, cocrogmiue u3 pudocomanbasix PHE (pPHE) u
0eJIKOB, IIPefCcTaBIAI0T cOD0H MeTbIli OMOXIMHUeCKHII KOMIIJIEKC, Te OCYyIIecT-
BJIseTcA cbopKa GeITKOBOIl MOJIEKYJIBI.

Cunres fenra HauuHAaeTCd ¢ 00beJMHEHNUA, C OJHON CTOPOHBI, PHOOCOMEBI 1
MPHE, ¢ apyroit — TPHK ¢ amuHOKumCcaoTaMu (cM. puc. 21).

PubGocoma umMeeT QyHKYUOHALbHBLI UeHmp, TAe MOIYT OZHOBPDEMEHHO HaXo-
IUThCA JUIIE ABa Tpumiera marpuunoii PHE. FIMeHHO B HEM U OCYIIIECTBIAETCA
Tpancasuua (or mar. translatio — mepenaua) nH(GOPMAIIHH, 3alUCAHHON Ha
matpuunoii PHK, Ha «fA3bIK» aMHHOKHCJIOT, B PE3yJAbLTATe KOTOPOH IPOHCXOJUT
HapamuBanue 0eJIKOBOH MOJEKYIBI.

Tpaucnoprasle PHE nocnegosaTeibHO IPUCOSIUHAIOTCA 110 IPAHITAITY KOM-
[LJIEMEeHTAPHOCTH K «cBOMM» Tpumeram marpuanoit PHE. Ilonoxernne ramxmoi
TPHEK onpezensercsa ¢ MOMOIIBI0 aHMuUK0JOHA — TPUILIETA, PACIOI0XKEHHOTO
HA IepelHeM yu4acTKe MoJeKyJasl (cM. puc. 21). AMMHOKHCIOTEl COeIHMHAIOTCS
NeITUIHBIMU CBA3AMH B TOM IODPsAJAKe, KOTOPHIA 3alWcaH Ha MaTpHIE CHH-
reza — marpuuHoil PHE. ITosmumentupsasa Oenodyka yBeJHYMBAETCH IO Mepe
npoasu:kenusa MPHK uepes pubocomy.

Korpa B pubocomy mnomagaer cron-kogoH MPHE, cOopra momunmenTumzHOH
eny saakagunBaeTcd. B nanbHeiieM Gesiok npuodperaerT HeoOX0AUMYIO CTPYK-
TYPY: CIIMpaNN3yeTca UK CKPYyYHBaeTCa B IIo0yIy H HAIIpaBIfAeTCA B HYMKHBIN
OTCEK KJIEeTKH JJIA BBINOJHEHMA CcBOMX (yHKnUil. B wacTHOCTH, (hepMeHTEH
KaTaJIU3HPYIOT CHHTe3 APYIHX OPraHWYecKUX BEIIecTB B KJETKE.
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Bonpocskl u 3apanua

MNepeuncnure ycnoeus, Heobxoanmelie ana cuHTesa Henka.
Packpoiite pons MPHK B npouecce cuHTesa benka.
JlokaxuTe, 4To B OCHOBE NMPOoLEecca TPaHCKPUNLMW NEXUT peakuma MaTpUYHOro CUHTesa,
2 UMEHHO NPWHLMN KOMNAEMEHTAPHOCTU a30TUCTLIX OCHOBaHWUIA.
OB6BACHUTE 3HAYEHWA TEPMUHOB «FE@HETUYECKUIA KOL», «TPUMNNET», «aHTUKOO0H.
OxapakTepuayite pone TPHK B npouecce cuHTesa Genka.

[6] Wcnonbsys uHgopmMaumio, KOTOPYIO COAEPXUT PUC. 21, CPABHUTE NPOLECCHI TPAHCKPUNLAM
W TPAHCAAUMK, ONpeaenuTe YepTbl X CXOACTBA U pasnuvyums.

[7] TNpennonoxuTe, Kakne BO3MOXHOCTW OTKPOET Nepes YeNnoBeKOM 0BNafEHNE MEXaHN3MOM
peanuaaumn MHpopmaumu, 3aknovéHHon B AHK.

§ 14. KneTtouHbiin umMkn

5
5) Kak npoucxogut pasmHOXeHUe KneTok?

JKH3HEeHHBIH UMK KieTKM. JHM3HbL KJIETKH ¢ MOMEHTa eé IOABJIeHHUA N0
JeJleHns WM THOeIH IPHHATO HA3bIBATh JUIHEHHbLM YUKAOM KAemKU WIn
Kemo4YHblM YUKLOM.

Knerka pacrtér, passBUBaeTcs, BBINOJHSET ONPeAeéHHbIe (QYHKIAHA (B MHOrO-
KJIETOYHOM OpraHM3Me) HIH (PYHKIMOHHUDPYET KaK OTJAeJbHbIH opranusm (6axre-
PHH, IIPOCTEHIIINe, OAHOKJIETOYHBIE BOJOPOCIN). B TeueHme Beell :KM3HH B KJIeTKe
HeIIPepPBIBHO OCYINecTBIAeTCA 00MEH BelllecTs.

Emeé B 1855 r. Hemenkuii Bpau P. Bupxos mokasani, 4To Bce KJETKH obpa-
3YIOTCA M3 APYI'MX KJIeTOK myTéMm menaeHusa: «Omnis cellula ex cellula», . e.
«Kammaa KIeTKa IPOUCXOIUT U3 KJIETKH».

Ansa niobo3HaTenbHbIX

Y mpocTeHImInx, OTHOKJIETOYHLIX BOAOpOCJeill W OaKkTepHil, pa3MHOMKeHHEe OCy-
IIecTBAAETCS IMIYTEM JieJleHUA KIeTKH HaaBoe. Biarogapa DOCTOAHHOMY KJIETOUHOMY
JeJIeHUI0 MHOTOKJIETOYHbIe OPraHU3Mbl BOCIOJIHSAIOT IIOTEPH KJIETOK IOCJE MX «U3-
HOca». ¥ B3POCJIOro 4eI0BEeKa KaKAyI0 CEKYHAY A0KHO 00pa3oBEIBATLCHA HECKOILKO
MUJIJIMOHOB KJIETOK. Eciu Bce KIeToUHEIe AeIeHUs IPEeKPaTATCA, KaK, HallpuMep, B
ciydyae MacCHpPOBAaHHOTO 00yUYeHHA, YeJIoBeK norubHer. OQHAKO KJIeTKH HEeKOTOPBIX
TKaHell 4eJI0BeYeCKOro OPraHu3Ma YTPATHIH CIIOCOOHOCTD K JEeIeHHI0. OTO HEeHPOHEI,
3peJsible 3pUTPOIIMTEI.

KireTouHBIN UK YCIOBHO Je/AT HA ABA IEPHOAA: AJTUTEIbHBIA — UHMep-
(ha3y ¥ CDABHUTENBHO KOPOTKUII — JeJieHue.

Humepgasa (or nar. inter — Mex Ay U OT I'ped. phasis — TOABJIEHHE) — YACTh
KJIETOYHOIO IMKJIA MeMIY IBYMA JIeJIeHHAME., ¥ KJIETOK, VTPATHBIINX CIIOCOOHOCTD
IeNuThCHA, nHTepdhas30il CYUTAIOT IEPHOJ OT IIOCJIEHET0 Je/IeHUsA U A0 UX rubelin.
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B nepuox nHTEepdAa3k! KiIeTKA AKTUBHO (YHKIIMOHHDYET, B Hell HHTEHCHBHO
UAYT OOMeHHBIE IIPOIeCChl, B TOM YHCJIe OCYIIeCTBIAETCA HOATOTOBKA K JeJIeHMIO.

Hesnenne y MoJaBIAIONIEr0 GOMBITHHCTBA 3YKAPUOTHYECKHAX KJIETOK COCTOMT
U3 Mumo3sa (OT rped. mitos — HUTH) — JAeJIeHUSA AAPA KIeTKH — U PasfeJeHus
uuTomiasMbl. OCHOBHBIE H3MEHEHM, CBA3AHHLIE C IPOIECCOM KJIETOYHOrO Jee-
HH#A, OCYILIECTBAAITCA C YYACTHEM ANEPHBIX CTPYKTYP. AKTHBHYIO POJIb B 5TOM
CIO}XHOM IIpOIleCCe UI'DAET KJEeTOYHBIH IIeHTP, B COCTAB KOTOPOTO BXOJAT ABE
yeHmpuoau, uMeronne GopMy MOJIbIX IUINHAPOB, COCTOSANIMX U3 MEKPOTPYOOUeK.

IeneTnuecknii MaTepuaa ayKapHOTHYECKOH KaeTkn. V3 paHee M3YYeHHBIX
riaaB yueGHUKa BAM M3BECTHO, 4YTO MHMOPMALUA O BeeX GeTKax, HeoOXOMMMEIX
rjaerke, HaxoguTcsa B JJHKE. A rtak kak 06e3 GesikoB He 00XOAUTCA HH OLHA
XHUMHYeCKas PeakIlud, MOXKHO CKas3aTh, 4To B JJHK saxkmiodena uadopmanus
0 XapaKTepe M IIOCJe0BATEIbHOCTH BCEX HMBHEHHO BasKHBIX IIPOIIECCOB KJIET-
Ki. Ty HH(OPMAaNWIO MaTePHHCKAA KJIETKA AOJKHA TepefiaTh 110 HACIELCTRY.

Bce nacnencrBeHHEBIE CBOMCTBA KUBOH CHCTEMBbl HASEIBAIOT 2eHEMUYECKUM
mamepuanom. B 5yKapuoTHUeCKO! KJIeTKe reHeTHUeCKUil MaTepHas IpeicTaB-
JieH xpomocoMaMu (puc. 23).

XpoMaTUHOBasA HUTL
B nepunof uHTepdasbl

[lBoliHas
cnupans HK

Cxemaruyeckos
naobpaxeHue
y4acTka
XPOMOCOMbI,
copepxatuen

onHy monekyny [IHK

LleHTpomepa

Cxematnyeckoe
naotpaxeHue

XPOMOCOMBbI,
COCTOSILLENA U3 ABYX
Xpomocoma CECTPUHCKMX
nepep peneHuem ‘ Xpomatup,
KNeTku Xpomatnap!

Puc. 23. T'eneTnueckuii Marepruas 3yKapHOTHYECKOH KIIETKH

33— Edumosa, 9 k.
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3 2 BcnomuuTe, YTo NpeacTaenseT coboi xpomartuH. Koraa xpomatuH npuobperaert
b BUO, XPOMOCOM?

Comamuueckue (HeNnon06ble) KIETKH MHOTOKJETOYHOrO OpraHH3Ma
B HOpME COJep:KaT ompejAeséHHOe YHcI0o xpomocoMm. IlonHbIi XPOMOCOMHBIN
Ha6Op COMATHYECKON KJIETKY HAShIBAIOT Junnoudnsim (IBOWHBIM) H obosHaya-
ot dopmyioit 2n. Hampumep, AunaouAHbI HaGop XxpoMocoM yenoBexa — 46,
tapakaHa — 48, cobaku — T8.

B orTMume OT cOMATHYECKUX, IOJ0BBIe KJIETKH (raMeThl) BCEIrJa COAepHKaT
[OJIOBMHHBIA HAGOp XPOMOCOM — 2anioudHnbill (OIWMHAPHBIN), 0003HATAEMBIH
CHMBOJIOM 1 («3H»), T. €. I — YUCJO XPOMOCOM B ramjougaoM Habope.

Kakaasi XpoMocoMa CONep:XHUT aumb ofHy Moxekyny JIHK. Hucmo mose-
xyn JHE B ramnoungaoM HaGope MOKHO 0003HAYUTH CHMBOJIOM € («1e»). Torga
reHeTHUECKHIl MaTepual COMaTH4YecKo# KjeTKu Oyxer uMersb opmyny 2nc.

Kakum xe o6pasoM HIPOHMCXOAMT Iepejaua KJETKOW 10 HACIEACTBY BCeX
cBomx npusHaxoB? B ocHOBe aTOro mpormecca JEKHT CIIOCOOHOCTH MOJIEKYJIBI
IHK K caMOBOCHPOU3BE€HNIO, B PE3YJIbTaTe Yero reHeTHYeCKHii MaTepHas Ma-
TEPUHCKOM KJETKH yJBaNBaeTcd, & 3aTeM PaBHOMEDHO paclpefendeTca Mexay
IOUYepPHHUMH KJIEeTKaAMH.

BajXHBEIM IepHOA0M KJETOUHOrO IUAKJA CHYKHUT HHTepdasa.

Hurepdasza. Bo epems uHTepdassl KJIeTKa He TOJBKO BEIIOJHAET CBOU
GYHKIMHE, HO ¥ MHTEHCHBHO FOTOBUTCA K AeJeHUI0: 06pasyloTcs HeoOXoxuMbIe
enxu, PHK, AT®, a raasaoe — npoucxogur yzasoenue [ITHK B xpomoco-
mMax. B pesyapTaTe Kaxkaas XpOMOCOMAa OKa3bIBAETCH COCTOALLEH U3 ABYX HpPO-
NOJILHBEIX KOMHH — xpomamud, KaxJas U3 KOTOPDEIX MMeeT 0COOBII Yy4aCTOK
IHK — yenwmpomepy. llenTpoMepa onpefenseT NIPaBUIbHOCTE IOCTEAYIOIETO
pacxoxkaenus xpomatua (cM. puc. 238). l'eneruyecknii MaTepHuas KJIETKH Hepel
IeleHHeM MOKHO 0003HAYMTE 2nde.

Kax ke npoMcxoAuT o0pa3oBaHue HOBBIX KJIETOK?

JleleHHe KJIETKYM HAUMHAETCA ¢ MUTO3a. MUTO3 CKJIafbIBAETCA U3 YETHIPEX
das: mpodassl, Meradassl, aHadassl U Tenodassl (puc. 24).

* B npogase XxpoMOCOMBI, COCTOAIINE U3 JBYX CECTPHHCKHX XPOMATHJ, CIHPAa-
JU3YIOTCA M YTOAIIAIOTCA. B TAKOM BH/le OHH XOPOIIIO BU/HBI B MUKDOCKOIL.
KJieTOUHBII EHTD, PACIIOI0KEeHHbBIH ¢OOKY OT AApa, AKTHBHA3UPYeTCH M Ha-
quHAET 00Pa30BEIBATE MUKDPOTPYOOUKH, cocTosAmMe 13 Genkos. BosHuKaioT
noJswcst 0enenud, OT HUX OTXOAAT MHKPOTPYDOUKH, TAK HA3bIBAEMEIE HUTH
BepeTeHa JeJleHHsA, KOTOpble B JanbHeiimem OyayT obecmevuBaTh Iepe-
nBwkenue xpomaruz (cM. puc. 24). B konue npodassl anepHas 00010UKa
pacTBOPAETCH W XPOMOCOMEI OKa3bIBAlOTCA B IUTONIa3Me KJeTKH.

e B memagase Kk [eHTPOMEPAM KayKJ0H U3 XPOMATH/ IPHKPEIIAITCA MUKPO-
TpyOouKH. XPOMOCOMBI BEICTPAMBAIOTCH B 00IACTH 9KBATOPA KJIETKH. HBu-
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KNETOYHbIA LUK

apo  KnetouHblit
LIEHTP

2n2c

2n4c
AnepHan
obonoyka

MPO®AZA]
(METADASA|

Knetku kopeluka nyka
Ha pasHbIX CTaAMAX MUTO3a

Puc. 24. KneTouHBI UK MUBOTHOH KJIeTKH (BBepXY):

MHUTO3 PACTHTEJLHOH KJIETKH (BHHU3Y)
3-.(-
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skeHHe 6eJTKOB MHKPOTPYOOUeK IMPUBOAKUT K Pas/eIeHHI0 XPOMATH KaskA0iH

XPOMOCOMBI ¥ K MIOCTENEHHOMY MX «DACTACKHBAHMIO» K IIOJIIOCAM JeJleHnd.
* Anagasa xapakTepusyeTcda TeM, UYTO XPDOMATH/AEI B pe3yJbTaTe YKOpaunBa-

HHA MHKPOTPYOOUEK MEepeMeInamTcs K MoJIH0caM JeJIeHUdA KIeTKH.
¢ Tenogasza — 3aBepIIAOIIMiA ITAN AeNeHuA AApa. XPOMaTHIBl — Oymymiue

XPOMOCOMBI JOUYEPHUX KJETOK — HAXOAATCH Y IIONIOCOB NieJeHusd, IocTe-

MEeHHO TePAIOT NPeXHI0I GOPMY ¥ CTAHOBATCA HEBUAMMBIMHA B MHKPOCKOIL.

BHOBB 0GpaayeTcs AAPBINIKO, UCUe3HYBIIIee B Ipodasy, GopMUDYIOTCA AZlep-

gele 00ooukM. MuUTO3 3aBepmIaercs.

Ha 3aKkJ04YHTeIbHOM 3Talle KJIETOUHOro AejieHHA MPOHCXOAHUT IIPOIecc
pasjelleHns IUTOIIA3MbI, KOTOPBI HadYWHaeTCA emeé B aHadase ¥ HJET IIO-
CTEIeHHO, BMecTe ¢ MUT0o30M (cM. puc. 24). ObpazopaBmnecs KJIETKH II0Iy9aioT
MUILIONAHBINA HA00p XpOMOCOM, KayK/Aad U3 KOTOPBIX COAEPIKHUT OJHY MOJIEKYJIY
IOHE (2n2c).

B X016 METOTHYECKOTrO JeJeHus (JeeHus, B OCHOBE KOTOPOI'O JIEHKHUT MUTO3)
reHeTHYECKHI MaTepHall paBHOMEPHO pacupejielaeTcss MeX Ay IBYM:A JOYePHUMH
KaerkaMu. IlocjaegHue IIOJAYUYAlOT OT MATePMHCKOH KIeTKH HacjeJCTBEHHYIO
uH(popManKio 06 0cOOEHHOCTAX Pa3BUTHA, CTPOEHU U QYHKIIMOHMDOBAHUA.

BuoJjioraueckas pojb MUTO3a 3aKJII0YAETCH B COXPaHeHHH IPeeMCTBEHHOCTH
B pAlY KJIETOYHBIX IIOKOJIEHHI 1 00pa3oBaHKUM KJIETOK, PABHOLIEHHBIX 110 00 BEMY
M COIepP:KAHMI0O HAcJeCTReHHOH HH(MOpMAaIun.

Bonpocbk! u 3apaHvs

OBBLACHWUTE 3HAYEHWE TEPMMHA «KNETOYHbIA LUK ».
CpasHUTE reHeTUYeCKWi Matepuan CoOMaTuM4eckon v nonosoi Knetok. B 4ém coctout
rnasHoe oTnunume?

3] [Lokaxwre, 4TO U3MEHEHWUA B FrEHETUYECKOM annapare KNeTku B nepron nHTepdass! sB-
NATCH ONPeaensiowuMn ANs NOCNEAYIOWEro HOPManbHOro AeNeHus.
OxapaktepuayiiTe ¢asbl MUTO3a U 00BACHMTE, KakMM 00pasom Kaxkaasn NoHepH:As KneTka
B NPOLIECCE MWUTO3a NONy4aeT AUnnonaHbI Habop XPOMOCOM.

(5] W3BECTHO, Y4TO BCE COMATUHECKME KNETKM OpraHu3ma Aenatcs nNyTém mutosa. MoxHo
N1 YTBEPXOATb, HTO reHeTUYECKUin MaTepuan COMaTWHECKMX KNETOK ByAeT 0AUHAKOBLIM,
HECMOTPS Ha pPasnuume ux CTPoeHus 1 GyHKUMIA? OTBET apryMeHTupyiTe.

§ 15. Meios

5
_ )) Kakyio pofib BLINONHAIOT raMeThi? 410 OTANHAET UX OT COMATU4ECKUX KNeTok?

PeaykiuonHOe JejieHHe KJIeTKH, HIH Meito3. MuTtoTnyeckoe JeJleHue JTeXuT
B OCHOBE d)OpMPlpOBaHPIH cOMaTHYeCKHX KJIETOK, Haﬁop reHeTHUYEeCKOro marepua-
JIa KOTOPBIX BeIpaskeH dopmysioit 2n2c¢. BosauKaeT 3aKOHOMEDHBII BOIIPOC: KaK
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o0paayioTca raMeThl ¢ OJMHADHBIM, TallJIONHbBIM, HabopoMm xpomMocoM? UTo6bI
OTBETHTHL Ha HEro, pacCMOTPHUM eIlé OJUH THUII JeJeHHs KJIeTOK — Meiio3s.

Meiios (oT rped. meidsis — yMeHbIIIeHNe) — PeJyKIIMOHHOE JeJeHHe KIeTKH,
IIPY KOTOPOM IIPOMCXOJUT YMeHbIIeHHe B 2 pasa (PeAyKI[UA) 9HCJIa XPOMOCOM.
Meiio3 cocTouT M3 ABYX IOCIELOBATENbHBLIX jejeHuil. B peaymbraTe ua ogHO
AUIUIOUAHOU KJIeTKH (2n2c) o6pasdyoTcs YeTsipe rarionHbIe, COAepKalHe [0
ofuHapHOMY Habopy xpomocoM (nc). Kak u B MUTO3e, B KAKJOM MeHOTHUECKOM
AdeJIeHUH BBIJEJAAIOT YeThIpe aTana: npodasy, meradasy, anadasy u Teaodasy.

IlepBoe menenme meiosa. Meiioa mpoTekaeT HECKOJIbKO MHAYE, HEKEIH
MHTOTHUYECKOE JieJIeHUe KJIeTKH.

5 .
)) Kakne naMeHeHns NnpoucxonaT B KeTke nepen eé aeneHuem?

ITepen mepBBIM JeseHHeM Meii03a HMPOHCXOMUT YIBOEHHE TeHETHUECKOTO
Marepuasia B KieTke. B pesyaprare camoyzaBoenus mosexys JJHK xpomocoMbr
OKAa3BIBAKTCH COCTOAIIUMHE M3 JBYX XpoMaTuz. 'eHeTHUeCKHMI MaTepHaJ TaKOMH
KJIETKH MOXXHO 0003HauuTh 2ndc.

B punnonpnom HaGope coMaTHuecKOil KJIETKH XPOMOCOMBI, OZHHAKOBBIE
no ¢opMe, BeJIMYMHE W CTPOEHHIO, JIETKO Pasfe/uTh Ha napel. Hampumep, B
COMaTHYECKHMX KJIeTKaX uesloBeKa 23 maphl XPOMOCOM.

XpoMocoMbl, CXOAHEIE IO GOPMe M cojeprKaliue oTMHAKOBBIN HAG0p IeHOB,
Ha3bIBAIOT NAPHBLLMU WIH 20MON02UYHbLMU (OT rped. homos — paBHEIA, OJHU-
HAKOBBIK, 00I[HiT).

B xope nmepBoro neseHHUA NPOMCXOAUT PAM BaKHBIX ABJIeHui. B oTiimune or
MHTO3a B Pe3yJIbTaTe IePBOT0 NeJeHUA MeH03a K I0JI0caM AOJIKHEl PasoiTHCh
He CeCTPMHCKHEe XPOMAaTH/EI, a IleJible XPOMOCOMEI, 110 OJHOM M3 KaKI0H mapsl.
[nsa nampHeiIero NpaBUIBLHOTO PACXOMKIEGHHUS HTH maphl BHAYAJE NOJIKHEI
06pasoBaThCsA: TOMOJOTHYHBIM XPOMOCOMAM HEOOXOAUMO «Y3HATH» ADYT APYTa,
IPABUJIBHO BBICTPOUTHCH B 9KBATOPHATIBHON IJIOCKOCTH KJIETKH U 3aTeM Pasoii-
THCh K nomtocaM. ITosromy B mpodasy nepeoro aenenus (mpodasa I) romosto-
THYHBIE XPOMOCOMBI COMMIKAIOTCA, 4 3aTeM COeNUHAIOTCA 110 Beell JIImHe. DTOT
IIPOIECC Ha3BhIBAIOT KOHBIozayuel (puc. 25).

OueHb YaCTO MeX/JY KOHBIOTHPYIONINMH XPOMOCOMAMH OCYIIECTBISETCSH
o0MeH y4acTKaMu, COMepXKallMMHU OJHH M Te Ke reHbl. B Xxpomocomax ofpa-
3YIOTCA HOBBIE COYETAHHA TeHOB, TaK Ha3blBaeMble pexombuxayuu (OT jaT.
re — Bo3oOHOBIeHUe, combinatio — coeguHeHHE).

B meradase I KoHBIOrHpYIOIIME XPOMOCOMEI PACIIOIATAIOTCA B 9KBATOPHAIb-
HOM 1IocKocTH. HUTH BepeTeHa MPHUKPEILIAITCA K IEHTPOMEPAM FOMOJIOTHYHBIX
XPOMOCOM, ¥ ITOCJIeJHHE IIOCTEIeHHO PACXOAATCA K II0JI0caM KieTky (aHadasa I).
Muorue u3 pasonrefIMXca K IOIIOCAM XPOMOCOM Y3Ke OTIMYAIOTCA OT MepPBOHA-
YJaJlbHBIX HOBBIMH COYETAHHUAMM reHoB. B Temodase I dopmupyiorca nsa aapa.
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MEWO3

roMonoruyHele

CamoyppeoeHue
AHK

' B nepuon
(9:2 | | uHTepdasabl

MNepeoe
AeneHve
Meios3a
KoHbtoraums Q 5
FOMONOTUYHBIX - /
XpOMOCOM = ”  Mapsl
YOABOUBLLWNXCA
FOMOJIOTUYHBIX
XPOMOCOM
| pacnonaraiTcs
Ha aKBaTope
KNeTkn
Pasoweawmneca
K nontocam
XPOMOCOMBI
OTNINYaKTCH
OT UCXOAHBIX
HOBBLIMW
COY4EeTaHNAMU

Puc. 25. Cxema meiiosa

3aseplnaeTca IepBoe JeNleHHe Meiioza
pasgeneHneM uuronnasmel. M3 aummio-
MAHOM KJIeTKH 00pasyloTcs JABe rar-
JOMIAHLIE, ONHAKO Ka)Kaasd XpoMocoMa
ranjJougHOT0 Habopa mo-NpesKHeMYy
COCTOMT M3 ABYX xpomarui. ['erernye-
CKMIT MaTepHaJ TaKOM KJIeTKH MOXKHO
o0bo3HaunTh (hopmynoi n2c.

Bropoe nenenme meiio3a. Bropoe
IeJeHUe KaKJoH M3 KJIETOK caenyer
cpasy 3a mepBeiM. ¥aBoeHusa NHE
mepej BTOPBIM JejleHHeM Meio3a He
IIPOMCXOUT, IIOITOMY B XOJie JejleHHs
K IOJI0CcAaM PACXOAATCA YiKe He Xpo-
MOCOMBI, & OTAENbHBLIE XPOMAaTHHI.
B pesyibTare BTOPOTO [ejIeHUA Kas1as
KJIeTKa OaéT HAvaJIo elllé ABYM raIliio-
HOHBIM KJIEeTKaM, UX XPOMOCOMEI CO-
nep:xar oo ogHoit mosexyae [JTHK (nc).

Taxkum o6paszoM, B X0Je PeIYyKIIHOH-
HOTO JIeJIeHUs U3 OJHOM AUILJIONIHOH 06-
pasyloTCcs YeThipe ralyIonHbIe KJIeTKHU.

Becs mpormecc meiosa cXeMaTU4YHO
ImpeicTaBJIeH Ha pHuc. 25.

3Hauenue meiosa. Buorornueckoe
3Ha4yeHUe Meiio3a COCTOMT B COXpaHe-
HHH XPOMOCOMHOIo Habopa y pasHBIX
MOKOJIeHHI OpraHu3MOB, Pa3dMHOMKA-
JOIUXCA IIOJOBBIM IIyTéM. Meito3 ne-
JKUT B OCHOBe (DOPMHPOBAHMSA raMer,
a TaKjKe CIOp V BBICIIMX PacTeHHH.
TansonaHbie raMeThl IPU OILJIOZOTBO-
PeHHH CIMBAIOTCH, JUILIONAHBIA HAO0D
XPOMOCOM BOCCTAHABJIHBAETCH.

OOMeH yvJacTKAMU TOMOJIOTHYHBIX
XPOMOCOM M HX PABHOBEPOATHOE pac-
XOXKIeHHe K I0JII0CAM B XO0Je IIepBOro
JeJieHHsI Meiio3a obecreduBaiOT ITOAB-
JIleHHe HOBBIX KOMOMHAL W IeHOB B ra-
MeTax (crmopax).
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Bonpocekl u 3apaHus

OBbacHUTE, NoYeMy Me03 HasbiBaKT PEAYKLMOHHBIM AeneHeM.

Mcnonbays TEPMUHBI «KOHBIOraUMs» U «peKOMBUHALIMA», OXapaKTEPU3YATe U3MEHEHUS,
KOTOpbIE NPOMCXOAAT C FOMONOrUYHBIMU XPOMOCOMaMWU BO BPEMS NEPBOro AeneHus
mMeno3a.

Mcnonbaya nHpopmaLmio, KOTOPYIO cogepxar pvc. 24 u 25, cpaBHUTE MUTOS U MEno3,
BbIABUTE HePThl CXOACTBA U OTANYMA 3Tux npoueccos. OTeeT opopmuTe B BLUae Tabnuupbl.

YepTsr oranuns

YepTsl CXOJACTBA
Muros Meitosz

CnporHoanpyiite BO3MOXHbIE M3MEHEHWS B NPUPOAE B CNYyYae UCYE3HOBEHWA Meliosa
KaK 0HOr0 W3 BO3MOXHbIX TUMNOB ASNEHUS KIeTOK.

OPrAHU3M — LIEIOCTHASI CUCTEMA @,

YacTo B pasroBOPHOH PEYH 10 OTHOMIEHHIO K PA3IHYHLIM IIPeICTABHTEIAM
JKUBOM IPUPOALI yHOTPe6IAeTcH CI0BOCOYETAHNE «KHBhIE CYILECTBA» .

B Guostorum MCIOMB3YIOT APYTUE TePMUHBI: «OPIaHM3MEI», «0COOH»,
«MHIUBUAYYMbI». CyIllecTBAMY MOKHO Ha3BIBATH XUBOTHBIX,

HO He pacTeHHUdA U He IpHUOBI.

Opzanusm (ocobv, undueudyym) — HefenIuMas eUHHUIA JKIIHH,
LIeJIOCTHAA CUCTeMa, COCTOAINAA M3 B3aNMOCBA3AHHBIX M CONOAYNHEHHBIX .
KOMIIOHEHTOB. Haxaplii KOMIOHEHT (Y OZHOKJIETOUYHBIX OPTaHM3MOB 3TO
OPraHou/Jbl, AP0, IUTOILIA3MAa, ¥ MHOTOKJIETOUHEIX — KJIETKH, THAHH,
OpraHbl ¥ CHCTEMBI OPI'aHOB) UMeeT 0cob0e CTPOEHHEe M BHIIOJHAET
crenuudeckue GyHKIINH,

MuorokreTouHble 0COOM HECOM3MEPHMO CJIOKHEE OJHOKJIETOUHBIX.
OnHako ¥ OTHOKJIETOUHBINA ¥ MHOTOKJIETOUHBIH OPTaHH3MEI BHICTYIAIOT
KaK eJJUHOe Ilejioe: corjlacoBaHHad padoTa BceX KOMIIOHEHTOB
OmocucTeMBl HaNpaBjIeHa Ha HOAJAepIKaHUE 00MeHa BelecTB M dHePIHH CO
cpejoi, uTo ofecrmeuynBaeT pocT, pasBUTHE, PA3SMHOMKEHHE opraH#3Ma.
Baskneilmasa yepra, xapakrepuaymoinas 0ocobb, — mIpolecc
MHAUBUYAJIbHOTO Da3BUTHA, OXBATHIBAIOIIHI BCE €ro U3MeHeHuA —

OT OILTIOJOTBOPEHUSA 10 OKOHUYAHHUSA UZHU.

B Teuenue nnurensHOrO BpeMeHH GOMBIINHCTBO UCCIEM0BAHME
OpPraHM3MOB CBOJAMJIOCH K U3yYeHUIO OTAENBHBEIX ero yacreii. Ocoboe
SHaYeHWe NPUJAaBAJI0Ch CTPOSHNI0 U (DYHKIHOHUDPOBAHWIO OPraHOB

U cucreM opraHoB. M Toneko Bo BTOpoii monosuHe XIX B. HauaaHch
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HCCHAeI0OBAHUA OPraHU3Ma KaK CJI0YKHOM CHCTEeMBbI, COCTOAMIeH

M3 B3aHMOJEHCTBYIONUX KOMIIOHEHTOB — OPraHOB, TKaHel, KJIeTOK.
H3yueHne IeJ0CTHOTO OPraHM3Ma CBA3aHO ¢ MMEeHeM aHIVIMACKOro
yuénoro Yapasa JlapsuHa, KOTOPHIA B CBOEM Hay4HOM TPyZAe
«ITponcxomxjeHue BUAOB» PACKDBLT MOABHIKHBIN XapaKTep

OpraHM3aliy KUBOT0, IOKA3aJ B3AUMO/eHCTBHE OPraHOB B OpraHuaMe,
ero 3aBHCHMOCTE OT BHEIIIHHX YCJIOBHI.

Pycckue yuénnie M. M. Ceuenos u H. II. IlaBaoB Hcese0Badyl yCIAOBHBIH
pedIeKe ¥ PACKDPBIJIM POJIb HEPBHOM CHCTEMBI, IIpexX/Je BCero eé BBICIIETO
oTnena — KOpbl OOJBIIAX IIOJYMIAPDHI I'OJIOBHOIO MO3Ta, B PeryJasauy
pa6oTEl OpPrasHoB U TKaHeil u obecleuyeHMH IeJIOCTHOCTH OpraHu3Ma.
BriocieICTBUM MHOTOYHCJIEHHbIe paboThl YYEHEIX B PA3HBIX 00J1acTAX
GHOJIOrMU TOATBEPAUINA UJEH O TOM, YTO LeJIOCTHBIH OPraHM3M MPOABJIAET
cBOlicTBa, He CBOJUMBIE K CyMMe CBOMCTB €ro COCTaBIAIOIINX.

§16. Bupycbl — HeknetoyHas GopmMa XU3HU

3 ) KakoBbl 0COBEHHOCTU XU3HeoeAaTensHOCTU BUPYCOB?
D)

OtkpsiTHe BHPYCcOB. Bupycel (or nar. virus — fA) — KUBbIE YaCTHIBI, KO-
TOpble He MMEIT KJIETOYHOTO CTPOEHHsA. ITO oco0ble HeJeJHMble eJMHHIIBI
k3. OMHAKO MHOTHE VUEHBIe COMHEBAIOTCHA, MOXKHO JIM OTHOCHTE BUPYCHI
K JKHBBIM oprasusmam. UTo jKe YAUBHTEJLHOIO M HeOOBIYHOTO B MX CTDOEHHH
U KHU3HeAeATeIbHOCTH?

BemuumHa BUpycoB cocrasaser or 2 go 300 M, 1. e. oHE B 150 pa3 mesnnue
GaxTepuii. B 1892 r. mam cooreuecrsenauk [[. . MBaHoBCKuMi BepBhie 00pa-
THJI BHUMaHHe HAa HeM3BeCTHBIX Hayke Bo3byauTesei 3abosieBaHMIA.

Ans mobo3HaTenbHbIX

Il. . UBanosckuii, paboras B KpeiMy, oGHADYXKMI, 9TO MO3aU4IHYI0 60JIe3HB
rafaKa BLISEIBAIOT HEM3BeCTHLIe MeJbuaiimue napasuTsl. IIponycTHB COK U3 ITHUCTHEB
3apayKEHHOTO PACTEHMA Yepes clelualbHble (PUILTDHI, 3a/leDRUBaIIHe OaKTepuH,
yaéHbIH y6eaunaIcs, UITO COK He NMOTepsi CBOMX WH(MEKIMOHHEIX CBOHCTB. 340POBEIE
pacrenus Tabaka, KOTOPEIM BBOAMJIM STOT COK, IPHOGPETANN Ha JIUCThAX THIUYHBIH
DHCYHOK B BH/e MO3aWKH. DTO 03HAYAsI0, YTO Bo30yaAuTe 1 3a60/IeBaHNA BHATATETHHO
Menpue GaxrTepuil, OHM CBOOOJHO NPOXOANIMN Uepe3 MOpPEl PUIbLTPA.

B 1898 r. ronnanackuit yuénslii BellepMHK IpensIoxul Ha3dBaHue IPohuUaALTPO-
BaHHOH PAaCTHTENLHON XHUAKOCTH HWHQEKIIMOHHOH IPHPOABl — BHUDPYC.
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OreuecTBernHOro yuésnoro [I. . BaHoBCcKOrO
CYUTAIOT OCHOBOIOJIOXHIKOM 8UPYCON0ZUL — HAYKHU
0 BUpYyCAax.

O6HapyXUTh BHDPYCHl B CBETOBOM MHKPOCKOI He
yIaBajoch IO IIPUYMHE UX HHYTOXKHO MAJIBIX pasMe-
pos. IToaToMy OHE OKa3aluCh B YHCJE IEPBBIX CTPYK-
TYP, KOTOpPbIe OBLIN HCCJIeLOBAHBI MO/ 3JeKTPOHHBIM
MHKpocKonoM. Bozbyauresnem Gonesnu Tabaka oxa-
sajca BUpyc TabauHoii Mo3dauku (puc. 26).

Crpoenue BHpPYyCcOB. BUpyCH Kak HeKJeTOYHAasH
(bopma XM3HM HMeEIT IpocToe crpoeHue. Hawmbosee

IIPOCThIE M3 BHDPYCOB COCTOSIT M3 ABYX OMoOJOrmuec- Amurpuit Hocudosmy
KHX IIOJIMMEPOB — HYKJIEMHOBOH KHCJIOTHI M Genka WeaHoBCKMi
(cm. puc. 26). HyknenHoBas Kuciaora — reHeTHUec- (1864—1920)

KHII MaTepuas, KOTOPbI# IpeAcTaB/JIeH BCEMH BO3-

MOMKHBIMH (DOPMaMH HYKJIEHMHOBBIX KHCJIOT: OZHOHHTUATON M ABYXHHTUYATOH
OHEK, oxnonuruaroit u aeyxuuTyaroit PHK. Takoro pasmoo6pasus He 3HAIOT
OIHOKJIETOYHbIE ¥ MHOIOKJIeTOUHBEIE OPraHM3MEl, MeHeTHYECKHI amnmapaTr Ko-
TOPBIX Beerja cocTouT u3 AByxHuTuaroil [ITHK (xBoiiHo# crimpanm), a ux PHE
BCerja OJAHOHUTYATAA.

HyxnenHOBBIE KHCJIOTHI, COCTABJIAIOIIME IEHTPANBHYIO 4acTh BUpPYCAa, IO-
KPBIThI 6eTKOBOM 060I0YK0M, BRIIOJHAOIIEH 3alIUTHYIO (DYHKITHIO M COCTOAMIe
M3 MHOMXECTBA NOBTOPAIOIIMXCHA OJUHAKOBBIX 3J1eMeHTOB. M3 HuX o0pasyioTcsa
CHUMMeTPHYHEIe CTPDYKTYPBI, CIIOCOOHEIE KPHCTALIN30BaThCA. BerkoBsie 060J104-
KH HEKOTOPBIX BHPYCOB HAIIOMHHAIOT IPABHIbHBEIE KPHCTAJLIEL.

Boiee cioHO yCcTpOeHHBIE BUPYCHI IOMHMO HYKJEMHOBBIX KHCIOT U GeJKa
collepaRaT JUIHUABI, YIJIeBOALI U HEKOTOpEle hepMeHTHI.

HuzHeneaATeNbHOCTs BHpPycoB. MccnenoBanue BUPYCOB IIOKABATI0, UTO
OHU He cIOCOOHEI PACTY HA MCKYCCTBEHHBIX HUTATEJbHBIX Cpelax, KakK, Ha-
npumep, 6akTepun u rpudel. OKasanock, YTO eAMHCTBEHHO BO3MOMKHAA cpe/a
00MTAHUA BUPYCOB — 3TO XKUBAA KJIETKA, B KOTOPOi IIPOXOAAT BCe AKTHB-
HBI€ MPOIECCHl UX JKH3HeNeATeIbHOCTH. BUDYCH MapasHTHPYIOT B 3KUBBIX
KJeTKax.

Bupycel — napasuTsl )KHBOTHBIX, PACTeHUMH, rpu6os, 6axrepuii. [IpoHuK-
HOBEHUE B KJIETKY-X03AWHA MOMeT ObITh PA3JIHYHBIM. B JKHBOTHYIO KJETKY
BHPYCBI YACTO IPOHUKAKIOT IIYTEM MHHOIUTO3a, & B KJIETKY PACTEHHI — uyepes
NOBpeKJeHHe B KJIeTOYHOH CTeHKe. Y BHDYCOB, MapasUTHPYIOIIUX B HakxTe-
puax, — 6axmepuogazoé (cMm. puc. 26), uiau mpocTo gazoé («moskupare-
neii»), — B GaKTepHaNbHYIO KJAETKY NPOHUKAET HYKJeHHOBAadg KHCJI0Ta Oes
GenkoBoii obonouxku. BHYyTpH KaeTkH OakTepuu (arv mogaBIfaiOT, «BBIKJIO-
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yarpoT» xoaaickyno JJHEK u, mcmoae3ysa cBoil cOOCTBEHHBINM INeHeTHYECKHUH
anmapat (JHK unmr PHEK), «garooTr kieTke koMaHAyY» CHHTE3UPOBATHL HOBLIE
KONHMH BHpyca. BHAauajle NPOMCXOJAUT MHOTOKPATHOE YIBOEHHE HYKJEHMHO-
BOM KHCIOTHEI BHDyCa, 4 3aTeM HA OCHOBe reHeTHMUYecKON MHGpOpMAIMM ma-
pasuTa NPOMCXOAMUT CHHTE3 OeJKOB, COCTABJIAIIHNX OEJIKOBYIO ODOJOUKY.
Kaerka-xo3aun nmorubaer, a BeICBOOOMIAOIHECHA Iapa3UTHI-BUPYCHI MHGMMT-
UPYIOT HOBBIE KJIeTKH (cM. puc. 26).

Benkosas
obonoyka

yexon

XBOCTOBLIE HUTU

CTpoeHune BUpyca
TabGauHol MO3auKn

Baktepuodar

JAHK
dara

Benkogas

Kancyna
(kancupn)

BUPYChbI

@

Bupyo Bupyc rpunna
Bupyc b
noavoMuenvTa

&

Bupyc " )
UMMyHoebuunTa Bupyc

repneca YenoBeka OelleHCcTBa

JKusHeHHblH unkn 6akTepuodara
OHK 6akrepuun T R OHK dara

R s

-5 NpukpenneHue o
BeepneHue

dara
K GakTepuanbHoi AHK dara
Knetke B GakTepuio

Bbixoa HoBOTO CuHTes

NoKoNeHns : - OHK para

daros CwunTea 6enkoBoro B KNneTke
Kancupa HaxTepum

1 cbopka dara

Puc.

26. MHorooOpa3re BUPYCOB
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H3BecTHO MHOXKECTBO 3a60I€BAHMIT Ue/IOBEKA, MMEIOIIUX BUPYCHYIO IPHPOLY:
TPHIIL, OCIla, KOPb, replec, moJuoMHenuT, nHpexknuoHHslil renatut, CITH]]
u 7. n. Cambril 00BIYHBIN CIIOCOO pACHIPOCTPAHEHUA — KameabHasd HH(MEKIHUA.
Tak nepemaroTcsa Bo3OyIUTe X KOPH, KPACHYXH, IDHUIINA, MapoTuTa. Bosdymu-
Tenell Takux 3aboneBaHMil, KaK KJeleBOod sHIe(AaNIHUT U KénTad JUXOopagKa,
NIEPEeHOCAT YWIEHUCTOHOTHE — KJIell[d, KoMapbl. Bupyc uMMyHogedUIInTa IIepe-
naércad KOHTAKTHBIM IIYTEM Uepe3 CAM3UCTBIe 000JIOUKH IIOJIOBHEIX OPraHOB,
a TaKike yepe3 KPOBb IIPU MCIIOJIb30BAHUH HECTEPUIHN30BAHHBIX XUPYPIrUYECKHUX
HHCTPYMEHTOB M IIIIPHUIEB.

Bupycsl ciocofHBI uaMeHAThCeA. QOUueHb M3MEHUYHBBI THIIBI BUPYCOB I'DHUIIA.
HameHeHuA KacaroTca 0eJKOB, COCTaBIAIINX 000/104Ky BUPycoB. FIMeHHO Ha
aTu OesKHM, ABAAIOIINeCA AJS KJIeTKH-X03AMHA AHTHIeHAMH, BeIpabaTeiBaeTcsa
3alliTa — COOTBETCTBYIOIIME UM AHTHUTeN A, AHTUTE A COeJUHAITC C AHTHTe-
HaMH U B TAKOM BHJe YIAJNAKTCA U3 OPraHM3Ma. OTH PeaKI[Hy JeKaT B OCHOBE
(opMUPOBAHMA MMMYHHUTETA IIPOTHB I'DHIIIA.

Bornipoc 0 npoHcxXoxaeHH BUPYCOB 0 CHX IOP eIlé OKOHYATEJHLHO He PeIléH.
CymecTByeT HECKOJbKO runored. OfHM yUEHBIE CYHTAIOT, YTO BUPYCHI BOSHHUK-
JIA M3 MHKpPOOpraHusMos. lIpyrie y6exaeHbl, YTO OHH 3BOJIOIUOHUPOBATIN U3
OTZeIbHBIX OPTAHOUIOB KJIETOK — MHTOXOHAPHI, XJIOPOILIACTOB.

Hayxa o Bupycax (BHUPYCOJIOTHSA) H3y4YaeT OCHOBHBIE NPHHIIUIELI CTPOSHU,
Pa3MHOXKEeHHA BHPYCOB, UX B3aUMOJIefICTBHE C KJIETKON-X03ANHOM, ITPOUCKOMK-
[leHHe U PAcIpOCTPAHEHHE B IIPUPOJE.

Bupycel — mMensuaiinine 4acTHUIbI, ABIAACH KJIETOYHLIMHE IAPAa3UTAMH, He
HMEIOT BO3ZMOMXHOCTH OCYIIEeCTBIATL cofcTBeHHBINH 00MeH BemiecTB. PazMmHOMKe-
HHe BHPYCOB BO3MOYKHO TAKJKe JIHMIIb B KJIeTKe X03auHAa. OJHAKO MHOTHe y4é-
HBIE BCE JKe OTHOCAT BUPYCHI K YKUBBIM OPraHM3MAaM, IIOCKOJIBKY OHH CIIOCOOHBI
K CaMOBOCIPOM3BeJeHHI0. BcecTOpoHHee M3YUeHHE BHDPYCOB MMeeT OoJbloe
npaKkTHYeCcKOoe 3HaYeHHe IJ1d NpoduIakTHKN BUPYCHBIX 3a001eBaHUil pacTeHHI,
JKUBOTHBIX, YEJIOBEKA.

Bonpocel u 3agaHusa

(1] Wcnonbays nHdopmaumio, KOTOPYK COAepXUT pUc. 26, BeIIBUTE 0COBEHHOCTH CTPOEHUA
BMPYCOB U YK&XWUTE YepThbl, OTAMHAIOWME WX OT OPYTUX KUBbIX OPraHM3MoB.,
Kak cTtpoeHue BupycoB onpeaensaet 0CoBeHHOCTM WX XU3HEAEeATEeNbHOCTU?
OxapakTepuayiTe XU3HeHHbI uukn GakTepuodara.
Movyemy yyéHbie A0 CUX NOP CNOPAT No NOBOAY NPUHALNEXHOCTM BUPYCOB K XUBLIM Op-
raHu3mam Uiv K HeX1BOW Npupoae? ApryMeHTUPYRTE CBOI OTBET.

(5] OuepTuTe Kpyr BONPOCOB O BMPYCaXx, HA KOTOPLIE Bbl Bbl XOTENM Nony4MTh OTBET B Becene
€ y4éHbIMU-BUpYCcOnoramun. Mcnoneays pecypcel MHTepHeTa (canTel www.ru.wikipedia.org,
www.membrana.ru, www.elementy.ru), nonpofyiiTe OTBETUTb HA HUX CAMOCTOATENBHO.
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§ 17. OgHOKNETO4YHbIE U MHOIOKJ1IETOYHbIE
OpraHu3smbl

‘) Y70 nexunT B 0OCHOBE MHOr006pasna XUBLIX OPraHU3MoB?
2

OxgrokneTouHbIe OPpraHu3Mbl. OpraHusMbl, TEJI0 KOTOPEIX COCTOHT U3 OAHON
KJeTKH, OTHOCAT K OQHOKIeTOUHBIM. CyIIecTBYIOT ABA YPOBHA OPTaHH3AIIUH
OJHOKJIETOYHBIX — IIPOKAPHOTHBIA M 9yKapHOTHEIA (cM. § 9).

1A OfHOKJIETOUHBIX IIPOKAPHOT XapaKTepPHO OTCYTCTBHE KJIETOYHOTO AJpAa.
K npoxkaproraM oTHOCAT GAaKTEePHH M CHHe3eJIEHBIe BOLOPOCTH (IHaHen).

JduameTp caMbIXx MelkHX OaxrTepuil cocraBiader oxono 0,1 MKM, T. e. OHH
faxie MeJbue KPYIHBIX BHpPycoB. KpymHble GakTepuu, TaKkWe KAk CeHHAd Ia-
JIOUKa, MOXHO HalofaTs B ¢BeTOBOM MuKpockon. Kierounas memOpana Oak-
TepHUl OKPYsKeHa IPOYHOM KJIeTOUHOM 0b6omoukoit. Ux reHeTHuecKuit MaTepuall
BaKJIIOUEH B eMHCTBeHHOH Monekyae JHK, umeronieil KOIbIEBYIO CTPYKTYPY.
IIpokapHOTHI JUIIEHE! XJI0POILIACTOB, MUTOXOHAPUI, annapaTta ['onsaxu u He-
KOTODBIX JPYTHX ODPTaHOMJOB, XapaKTEPHBIX AJA 3YKAPHOT.

OpHAKO, HECMOTPSA HA IIPOCTOE CTPOEHME KJETKH, IPOKAPHOTHI CIIOCOGHEI
OCYILECTBJIATE IPOIECChl, HE XapaKTepHble 1A ayKapuoT. Hanpumep, asordux-
cupylonire 6aKTepPUH B CBOEH KHU3HEAeATEIbHOCTH MCIONL3YIOT MOJIEKYAAPHEIH
a30T BO3JyXa.

5 Kakue pacTeHus nonb3yloTca cnocobHocTbio GakTepuii pobbiBaTh asor
> 13 Bo3ayxa?

IIuranne GaxTepuil MoKeT OBITH KAK aBTOTPO(HBIM, TAK H TeTEPOTPOGHEIM.
Cpenu aBrorpodor BeTpeuaroTcs GakTepuu, cnocobHble K yesoeruio CO, Benen-
CTBHE OKHCJIEHHS HeOpPraHWYeCKHX BelmecTB. IIpM 2TOM XHMHAYECKas dHEepPrHud
HEOPraHWMUYeCKHX COoefUHeHHH npeobpasyercda B Mosiekyasl ATD,

doTocHHTE3NDYIOINUE GAKTEPHH, KaK M 3eJIéHble DACTeHHHA, CIOCOOHEI II0-
ayyate AT® qusa cuHTe3a OpraHMYeCcKHX COefMHEeHHH OJiarogaps JIY4HCTOR
sueprun ComHra.

HawuGonee speBHUME aBTOTPOMHLEIMA OPraHMU3MAMH YYEHBIE CYUTAIOT IIHAHEH,
KOTOPBIX IIPEeXK/Je Ha3bIBAJIW CUHE3eJEHBIMHA BogopocaaMu. Iluanen — BOAHBIE
WM ITOYBEHHBIE MHUKDOOPTAHM3MEI, KOTOPEIE CYIIECTBYIOT B BHIE OTAENBHBIX
KJIETOK MJIM IIPeACTABJIEHEI JJIUHHBIMM HUTAMHE M KoJdoHuAMH (puc. 27).

Hx KJIeTKH IO CTPOEHHIO BO MHOTOM CXOMH ¢ 0aKkTepuHalbHBIMH. BBHAY
OTCYTCTBHA XJIOPOILTACTOB (POTOCHHTE3 B HMX OCYIIECTBJAETCA Ha MeMOpaHax
KJIeTKH, COAepIKAaIUX XJIOPO(MUMIII.

Ilmanen BXOOAT B COCTAB ILJIAHKTOHA M OeHTOCA NIPECHBIX BOJA U MOpei,
JKHBYT HA IHOBEPXHOCTH MOYBLI, B FOPAYMX MCTOYHUKAX C TEMIEPATYDPOH BOJEI
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Puc. 27. [Ilnasen

80°C. DTux DpPOKAPHOT MOMKHO HA3BATh «IIHOHEPAMMU JKHM3HH», TAK KAK OHU
NIEePBBEIMHE 3aCessII0T KpailHe CJI0KHbIe, 9KCTPeMalIbHEIe PAHOHEI (BBICOKOTODPBS,
ApKTHKY, AHTapKTHKY).

BonemuucTBO GakTepuit nuraioTcA rereporpoduo. OxHE M3 HEUX mOTPeO-
JSAIOT NOTOBbIe OPraHWYeCKHe BeIlecTBA MEDPTBBIX TeJ, ABIAACH CANPOMPO-
¢amu (OT rped. sapros — THUIOMN, trophé — mnuma, nuranue). VX pouas B
IIpHpOJie OTPOMHA: IPeBpaIllad OpraHHYecKHe COefUHEeHNA B HeopranudecKkue,
oHH o0ecneuynBaIOT KPYTIOBOPOT BeIIeCTB B aKocmcTeMe. [[pyrue moraoimaioT
OpraHMYecKHe BeIlecTBa JKHMBBIX OPraHU3MOB. JTO IapasuTHUecKue GaKTepHu,
ABJAIIIMEcA BO30YAUTENAMN PAa3IUUYHbIX 3200/ IeBaHAH DACTEHAH, KHUBOTHBIX,
YyeJIOBEeKAa.

OnHOKIIEeTOYHBIE dYKADUOTEI — MNPOCTEHIINEe >XUBOTHEBIE, OJHOKJIETOUYHBIE
pacTeHHdA (BOJOPOCIH) ¥ 'PUOBI COYETAIOT CBOMCTBA KJIETKH M CAMOCTOATEILHOT'O
opraHuaMa. B oTiHYMe OT IPOKAPHOT OHH MMEIOT AP0, CIIOCOOHEI K MHTO3Y.
ITo ofmieMy mIaHy CTPOEHHA W HAOOPY OPraHOMJOB OGHOKJIETOYHBIE SYKAPUOTHI
CXOJHEI C KJIeTKaMH MHOTOKJIETOYHEIX OPraHna3MoB. OHAKO II0 YPOBHIO CJIOMK-
HOCTH IIPOLIECCOB *U3HEJeATeJLHOCTH OHHU JJaxkKe 3HAYUTEIHHO IPeBOCXOAAT HX.

Cpenu mpocTeHIINX JKUBOTHEIX €CTh JOCTATOYHO CJIOMKHO YCTPOEHHBIE Opra-
HH3MEl, HANIPHUMED BOJOPOCIH alerabyaspun, HHOY30pHUH.

Muorue oAHOKJIeTOYHEIe 00pPas3yiOT KOJOHHH, B KOTODBIX KJETKH QYHK-
IHUOHUDPYIOT KAK CAMOCTOATEJbHBEIE OPTaHW3MLI, HO CBA3AHEI MEXAY coboii



78
PA3OEN |. XUBbIE CUCTEMbI: KNETKA, OPTAHU3M

UTOILIa3MaTHUYeCKUMH MOCTUKaMu (Hampumep, BoabBoKc). CymecTBoBanmue
TOA00HEIX KOJTOHHANIBHEIX OPraHU3MOB IOATBEDKAAeT OJHY U3 HAYUHBIX I'UIIOTE3
OPOHCXOMIACHHUA MHOTOKJIETOYHBIX OPraHM3MOB OT HEKOTOPBIX KOJIOHHUAJNBHEBIX
IPOCTEUIINX.

Muoroxaerounasie opraHuuambl. K MHOIOKJIETOYHBIM OPraHM3MaM OTHOCHAT-
Cs pacTeHHus, KHBOTHBIE M rpubbl. MX TeJo COCTOMT M3 MHOXKECTBA KJETOK M
MEKKJIeTOYHOI'0 BellecTBa. XapaRTeprIM IIPHU3HAKOM MHOTOKJIETOYHBIX ABJIfA-
€TCHA KadeCTBeHHad HEPaBHOIIEHHOCTH KJIETOK, KOTOPHIE CTAHOBATCS BBICOKO-
ClHenuaJu3upoBaHHBIME. KJIeTKH BBINOJHAIT pasHble QYHKIHAHA B IEJIOCTHOM
opraHusMe 1 OG’BB,I[HHEHI:I B TKAHH U Opra”sl. CTPDEHHE HEKOTOPBIX KJIETOK 4acTo
yipoiujaeTrcda, X0TA OHH BBINNOJHAKT CBOXO paﬁo'ry KadyeCcTBEHHO — TOYHO H YETKO.

I.[JIH MHOTOKJIETOYHBIX XapaKTepHO MHIAHBHAYVAJIbHOE Pa3BHTHe, HAUYWHAIO-
Imeecd C JeJIeHHUdA O,IEHOﬁ KJIETKH: CIIOPBI UJIH 3HUI'OTHI.

BOJ’ILI.T.IHHC'I‘BO MHOTOKJIETOYHBIX OPraHu3MOB — 3YVKapHOTEI. IIo THITY IIH-
TAHWUA UX MOAPAa3lelIAT Ha aBTOTPodbI, rerepoTpodbl 1 MUKCOTPODHI.

K aBroTpodam, Kak M3BECTHO, OTHOCAT IIOJABJIAIOIIEe OOJBIINHCTBO PACTEHUI.
I'erepoTrpoder — 3TO *KMBOTHBIE, IPHOBI, 4 TAKMKE PACTEHUS, JUIIEHHBIE XJIOPO-
dunna. Cpegn HUX M3BECTHHI CANIPOTPOMEI (60IBIIMHCTBO rpubOB) M IIAPA3HUTHI,
crnocobHbBIE CyIeCTBOBaTh JIMIIIb 34 CUéT APYrux OpraHvsMoB, HAHOCS MM Bpe[.

Muxcompogwt (oT rped. mixis — cmemeHue, trophé — mnua, MUTaHUE)
CIIOCOOHBI COUeTAaTh OJHOBPEMEHHO DA3JIMUHBIE THILI NUTAHUA (Hanpumep,
3BIJIeHA 3eJIEHad aKTHBHO (POTOCHHTE3HUPYET HA CBETY, a IIPH ero HeJOCTATKe
epexXoJUT K reTepOTPOMHOMY MHTAHHUIO).

MHOTOKJIETOUHBIX KHUBOTHBIX, HMEIOIIHX ITHIIEBADUTEILHYIO CHCTEMY, OTHO-
CAT K 20/1030AaM. XapaRTepHOﬁ 0co0eHHOCTBIO TOJIO30MHOTO IUTAHUA ABJAKTCA
3axBaT M noegaHue IHUIIH, e nmepeBapHBaHue W BCACbIBaHHE IIHTATEJIbHBIX Be-
miectB. Ecau nmuImnei roo3oaM CJAYKAT PACTEeHHHA, TO TAKUX retepoTpodoB OTHO-
CAT K PaCTUTEJIbHOANHBIM, IINTAOIITUXCA JKHUBOTHOMH HH‘E[IEﬁ — K INIOTOAITHBIM,
a HCHOJIb3YHINHWX B NHUINY KaK pacTeHHdA, TAK U XXHUBOTHBIX — K BCE€AJHBIM.

Bonpocbl U 3aaaHnsa

[i] Monbaysack TeKCTOM yyebHUKA, a Takke pecypcamu MHTepHeTa, cocTaBbTe KPaTKyK Xa-
PakTepUCTUKY OOHOKNETOYHbIX NMPOKApPUOT NO Nnavy: 1 — cTpoeHue; 2 — TUN NUuTaHus;
3 — 0COBEHHOCTM XU3HENEATENBLHOCTN WU PONb B NPUPOAE W XWU3HWU YeNnoBeka.
O6bACHMTE, NOYEMY KNeTKW MHOMMX TKaHeid MHOrOKNeTOYHbIX OPraHM3MOB YCTPOeHbI
npoLle, YeM KNeTKn OQHOKIETOYHbIX OPraHn3MOB.

[E" Vicnonb3ys 3HaHWa W3 Npegsigylwnx pasgenos uonorvu, a Takxe cantel MHTepHeTa
(www.ru.wikipedia.org), coctaBbTe KpaTkuii 0630p OCHOBHLIX FPYMNMN MHOMOKNETO4YHbBIX
OpraHu3aMoB: pacTeHuid, rpuboB, XMBOTHLIX. OTMETLTE Y HUX YepThl CXOACTBA 1 0CObeH-
HOCTM K&XO0W rpynnbi.

[4]* OdokaxuTe (Ha npumepe opraHMama 4Y4enoBeka), 4TO MHOTOK/eTOYHBIN OpPraHu3mM — He
CyMMa KNeTOK U TKaHel, a eanHas uenocTHasa cuctema.
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§ 18. PaaMHOXeHue opraHu3mos.
Becnonoe pasmMHoXeHue

P Yem pasnuyaioTcs nonosoe u 6ecnonoe pasmHoxeHwe?

2

Pasmuoxkenne. OqEa U3 BasKHeHIHX 0cCODEHHOCTEH OPraHW3MOB — CIIO-
co0HOCTh K PasMHOMKEHHIO, MJH penpodyxyuu (0T jaT. re — IOBTOPEHHE,

productio — npoussozcTso). M3 kypcos Omosorum 6, 7 m 8-ro Kiaccos BaMm
M3BECTHO, YTO PasMHOMKeHHe ofecrmeduBaeT IIPOJOJIKeHHe HHAZHH.

Y OpraHN3MOB Pa3aNUAIOT [BA THUIA PABMHOKEHHA — 0ecroJjioe M IOJIOBOE.

Becnosoe pasvHOkKeHHe 3aKJIIOUAETCA B BOCHPOW3BeAeHUH cebe IMomo0HbIX
fes3 yvyacTHs ITOJIOBHEIX KJeTOK (puc. 28). B GecrnosioM pasMHOKEHHM NPHHH-
MaeT yuacTHhe JUINb OZHA pojuTeinbcKas ocobb. Cpeau cmocofoB aToro THHA
Pa3MHOKEHUA MOYKHO BBEIAEIHTL IIPOCTOE MUTOTHYECKOE JleJIeHHe IIPOCTeHINNX,
BEreTaTMBHOE PasMHOMKEHHME M CIIOpooOpasoBaHHe.

IIpocreiimue, Hanpumep améda, HHQY30pHUs, 9BIJIeHA 3eJIéHasd, Pa3MHOMKA-
IOTCA IYTEM MHTOTHYECKOIO AeJieHHs KJIeTKH HaJBoe. BHaualle IPOMCXOIHUT
MHTO3, 3aTe€M — pasiejieHne UTONIA3MEBI. B pesyibraTe OZHA MATEPHHCKASA
oco0b JaéT HavyaJI0 ABYM JOYEPHHUM OAHOKJIETOYHBIM OPraHWU3MaM.

Ana nmio6o3HaTenbHbIX

Y OLHOKJIETOYHOTO ITIapasuTa MaJApHIHHOTO IasMoausd, dopaMuEndep, HEKOTO-
PBIX BOZOpOCeH Gecmosioe pa3dMHOMKEeHHe OCYIIEeCTBIAETCA TYTEM TaK HA3LIBAEMOTO
MHOMKECTBEHHOTO JeJdeHHusA. I[pH MHOKECTBEHHOM [eJIeHHH AIP0 MaTepPHHCKOM
ocofu OBICTDPO JennTcA YepeAVIOIMMHCH APYr 3a ApyroM mutozamu. O6pasyercs
MHOrosiiepHasd KJIeTKa, KOTOpaf 3aTeM pacnajaeTcs HA COOTBETCTBYIOIIEE UHCJIO
OINHOANEePHBIX KJIeTOK. ITa (hbopma 0ecrosoro pa3sMHOMKEHUS I03BOJIAET OPTaHH3MaM
OBICTPO YBEIWYMBATE CBOK YHCJIEHHOCTE.

Bezemamuenoe pasmHoNceHUe Uallle BCTpeuaeTea ¥ ocobeil, BeIYIIIMX HEIo-
JBHKHBIN 00pas :KH3HM (pacTeHusd, rpudbl, HEKOTOPbIe KUIIEeYHOIOJIOCTHEIE).
PasmBOMXeHNe IPOMCXOAUT YACTAMHE MATEPHUHCKOIO OprasusMa. B ocHOBe Bere-
TATUBHOI'O PA3MHOKEHU TAKMKE JIEeKHUT MUTOTHYECKOe JeJIeHNe COMaTHIeCKuX
(HernoJi0BBIX) KiIeTOK. IToaToMy fouepHHE OPraHU3MBbI IOJYYaI0T TOYHYIO KOIIHIO
reHeTUYeCKOT0 MaTepHaia POLUTEIIA.

PazmHOXeHNe pacTeHHH BereTATHBHBIMH OpPraHaMu: KOpPHAMH, moberam,
JHUCTBAMY HJIM UX YacTAMH (hparMeHTaMn) — HA3BIBAKOT ppazmenmayuell (OT
rped. phragmos — meperopoaka) (puc. 29). @parMeHTAI WO PACTEHUH IIHPOKO
HCIIONB3YIOT B IPAKTHUKE CaJ/J0BOJICTBA, OBOLIEBOACTBA U IIBETOBOJCTBA, TaK KaK
9TO OUeHb yA0OHBIH 1 OLICTPEIHA cII0CO0 MOJYYUTE MHOTO IIOCAZ0YHOI0 MaTeprana
OT OZHOTO PACTEHHUA C 3aJaHHBEIMH KauyecTBAMHU.
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BECNONOE PASMHOXEHWE OPTAHU3MOB

Dopmbl Gecnonoro pasMHoOXeHUs

MutoTUyeckoe neneHue BereratMBHOe pa3MHOXeHUe CnopoobpasoBaHue

/AN

5

4

N

W3 cnop BbICLLMX

dparmeHTaums pacTeHuit

Henexne MHoxecTeeHHOS MoykoBaHue (6ecno3BOHOYHLIE, BbipacTtaer
(npocTeiiwne) henexHve (6ecnoaBoHOYHbIE, Hanpumep rameTodut
(npocTeiiwue) Hanpumep 4epsu, (rannovwaHoe

rAapsi) MOpCKIe 38E30bi) nokKonexue)

@DparMeHTauMa MOpCcKoil 3Be3abl

MNaTunyyeBan mopckas 3pesfia — XepTea
XMULLHOWM pacnucHon KpeBeTkn

Mopckas ageapa
nomaertcH, octTaBnas
OfMH Ny

-

MoTepaHHan Npu HanaaeHun
OH MOXET NpeBpaTuTLeA 4acTb Jlyya pereHepupyer
B HOBYIO MOPCKYIO 3Be3fly

Pue. 28. Cnoco6s1 Gecrnosioro pagMHOMXKEHHA B IPHPOJie
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BEFETATUBHOE PABMHOXEHWE PACTEHUW

| MdparMeHTaumio pacTeHni
LUMPOKO NPUMEHSIOT
B 1IEKOPATWBHOM LIBETOBOACTBE

BbIBOAKOBLIMW NOYKaMun
(Bprodunnym)

noberamu (2emMnsaHvka) JNINCTBLAMUW (CEHNONKUA)

Puc. 29. BereraTuBHOe Pa3sMHOMKEHHEe pacTeHHIT — ObICTpHIi crnocod mosydyeHusa GOJIBLIIOTO
KOJIMYeCcTBa NMOCAZ0YHOTO MaTEePHAaJa ¢ 3aJaHHEIMH KadecTBaMHU

dparmMenTanus BCTpedaeTcsa v JHUINANHHUKOB, rpuboB, a TaKKe MHOTHX
yepgeit. Hanpumep, cBOOOJHOKUBYII€ PECHHYHEIE YePBH, CIacadAch OT XUII-
HUKOB, «DPa3phIBAIOT cefsa Ha KycKH». M3 Kaxmoii yacTH 3aTeM (hOpMHpyeTCs
HOBBIM OPTaHHU3M.

IHourxoeanue — euné ogMH cHoco0 BereTaTHBHOTIO PasdMHOMKeHHA (CM.
puc. 28). OH MKPOKO MIpeACTAB/IeH ¥ KHIIeYHOIIOJOCTHRIX (IAPEl, KOPaJLIOBbIe
IIOJIMIIEI), TYOOK, HEKOTOPBIX KOJBUATHIX 4YepBeHd. ¥ POIUTENLCKOH ocobm Ha
TeJle MOABJASAETCA BBHIPOCT (MOYKa), U3 KOTOPOil 3aTeM (opMUpyeTCcA NOYepHU
opraausM. IloukoBaHMeM Pa3MHOKAIOTCA U OZHOKJIETOYHBIE I'PHUOBI APOMKIKH.
VY pama opraHu3MOB IIOYKOBAHNE He JOXOIHT A0 KOHIIA — MOJIo/AbIe ocobu ocTa-
IOTCS COENUHEHHBIMY C MATEPUHCKHUM OPIaHM3MOM, B PE3YJIETATE YEero BOSHUKAET
KOJIOHHA (HanpuMep, ¥ KOPAJJIOBEIX IIOJIHIIOB).

Kaxk yxe orMeuasioch, B OCHOBE OIMHCAHHEIX (hopM Gecrnosioro pasMHOXKEeHNA
nexuT MuTos. IlosToMy mouepHHe ocodH MMeIOT AUIIIOUAHEIH (2n) Habop Xpo-
MOCOM H IOBTOPAIOT IPU3HAKH MATEPUHCKOI'O OpraHU3Ma.
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Cropoo6pasoBanue. PasMHOKeHNe CIIOpAMHE IIMPOKO BCTpedaeTcs y rpuboB
U pacTeHMIi, KaK HHU3IIUX (BOJODOCIH), TAK W BRICIHINX (MXM, IAlOPOTHUKH,
XBOIIH, IIayHEI) (puc. 28). Cropsl — pPenpoayKTUBHBIE KIETKH, CAVAKALINe JJIs
pasMHOKeHuA U pacceneHnA. OHHU DOKDPHITH MJIOTHOM, YCTOMYHMBOM K BHEIITHHM
BO3JeHCTBUAM 000JOYKOH. ¥ IpUOOB M HHM3IINX PACTEHHH CIOPHI BOZHHKAIOT
nyTém MuTo3a. CIopsl BOfOpOCei, KAK IIPABUIIO, UMEIOT MIYTUKH IJA Iepe-
JABUYKEHUS U HASBIBAIOTCA 300CNOPAMU.

¥ BBICHIMX pPacTeHHil CIIOphl 06pa3yIOTCA B pea3yabTaTe PeAyKIIMOHHOTO
JeseHndA (Meito3a) W BCerjia ramIOMAHBI, T. €. COJAEPs;KAT OAMHADHBIH (1) Habop
xpomMocoM. M3 TaKHUX Criop pa3BUBaeTCA rallIONIHOe IIOKOJIeHHe — 2amemogum,
Ha KOTOPOM BIIOCJIEJCTBHUH (DOPMHUDPYIOTCH ITOJOBbIe KJIETKH — ramMersl. Tak,
V TamopOTHMKOB raMeTo(HT IpescTaBIeH 3aPOCTKOM.

BecnoJioe pasMHOKeHHE IIIHPOKO PACIIPOCTPAHEHO B Ipupoe. IlpenmMyiecTso
aToro cmocoba pasMHOMEHUs COCTOMT B TOM, 4TO [JIA PasMHOMKeHHA Tpedyercs
JIUIIb OfHA 0co0b. KpoMe Toro, B GOJBIIMHCTBE CIVUYAER JOCTHXMKEHHE CTATNH
II0JIOBO3PEJIOCTH IIPU 0ECIIOIOM PA3MHOMKEHHNH OCYIIECTBIACTCA B 3HAUYUTEILHO
DoJiee KOPOTKHIT CPOK. i

BereraTUBHOE DA3MHOKEHWE aKTUBHO IIPEMeHAeTCHS B PACTEeHHeBOACTBRe A
MNOJYy4YeHUA [I0CaJ0YHOTO MATEPHAJIA C JKelaeMbIMHI npusHakaMu. ['eHeTnyecku
HIEHTHYHOI'O NOTOMKA, HOJYYeHHOTO OT OJHOTO0 MaTEePHHCKOI0 OpPraHH3Ma,
HAa3LIBAIOT KAOHOM.

Ana mobo3HarenbHbIx

KnoHnpoBaHHeM pPacTeHHI B MeJaAX ObICTPOro MOJYUYEHHS SK3eMILIAPOB ¢ 3aJaH-
HBEIMHM CBOMCTBaMH JIIONH 3aHHUMANOTCA ¢ naneoauTta. [0 cHX mop Ha NpHycazedHBIX
ydacTKax pasMHOXKaIOT KIYOHHKY ycaMH, a Y4EPHYIO0 CMOPOAUHY — oTBogKaMu. OnHaKo
ceifdac TePMUH «KJOHHUPOBaHHE» O0DOBIYHO MCIIONL3YeTcHA B HoJiee Y3KOM CMEBICJIE M 03-
HadaeT KONMPOBaHUe KJIETOK, 'eHOB, AHTHTE] W JIa)Ke MHOTOKJIETOYHBIX OPTaHM3MOB
B 1abopaTopHLIX YeaoBHAX. Tak Kak y pacTeHHil, B OTJIHUYHe OT MHOTHX XHBOTHEIX,
XOPOIIIO Pa3BUTa CIIOCODHOCTE K PEreHepaluy, TO NPAKTHYECKH U3 KayKI0H PaCTHTE b-
HOM KJIeTKH, CTUMYJIHUDPYH €€ K MHTOTUYECKOMY AeJeHHIO, B Jaf0paTOPHBIX VCIOBHAX
MOZKHO IOJYYUTE HOBBIH KJIOHHPOBAHHEIH opranuam (puc. 30). IlogeuBiIneca B pesyJib-
TaTe GecrIoNor0 PasMHOMEHHS IK3EMILIAPLI 110 ONPEIeeHUI0 TeHeTUUECKH OINHAKOBBI,
OZHAKO M Y HHX MOKHO HabII0AaTh HACJEJCTBEHHYI0 M3MEHUYMBOCTH, 00YCIIOBIEHHYIO
CIIyJaiHBIMHM MyTanuaMu. Mcnoas3yda MeTol KIOHHPOBAHMSA, CeIEKIIHOHePhI MOJIYYaloT
6e3BUPYCHEINM NOCANOYHBIN MATepHAJ 1A OLICTPOrO PA3MHOMKEHHUS PACTEHMIH B GOIBIITHX
Macirabax (B TOM YHCJe PEIKUX M MCYESAOITHX BHIOB).

B nmpupoje rerernyeckoe ogHooGpasyMe MOTOMKOB, BOSHMKAIOIINX IIPH Be-
reTaTUBHOM Da3MHOKEHHH, He CHOCO0CTBYEeT MX BEICOKON BBIKHBAEMOCTH
B IIOCTOAHHO MEHAIOIIUXCA YCIOBUAX CPEIBI.
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KNOHWUPOBAHWE PACTEHUN
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Puc. 30. B 1a6opaTOpHBEIX YCJIOBHAX NPAKTHYECKH U3 KaXKIOH PACTHTENbHOH KJIETKH
MOKHO IOJYYHUTE HOBBIM OPraHH3M
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NPOBEOUTE UCCNEOOBAHUE

O71paboTka npuéEMOB BereTaTMBHOIro PasMHOXEeHNs PacTeHui

Ienv pa6oms. — HAYYUTHCS BETeTATHBHOMY DA3MHOMEHHIO KOMHATHEIX PACTeHMUI,
TpeOYIOMAX PasHAIX YCAOBUH YKODEHEHHS U BLIDAIMBAHHA.

OT KOMHATHBIX pacTeHHIl PA3HLIX BHJOB (JIyUIlle B3ATH KOJEYC M 3XEBEPHIO) BO3b-
MHTE 10 HECKOJBKY YepeHKOB. UepeHKH Koieyca MOMeCTUTe B BOAY /0 00pasoBaHHA
NpUAATOYHBIX KOpHel, Cnyers Hele/io mocaguTe UX B OAMHAKOBBLIE EMKOCTH C PRIXJION
mouBoi. Po3eTKH bXeBepuU IOACYINNUTE B TeUeHHe HeCKOJbKUX JHel Ha IOJOKOHHHUKE,
3aTeM VKOPEHHTe B CMECHM KOMIIOCTHOM 3eMJIM M IIecKAa.

ITony4yeHHEIE JOUEPHUE PACTEHUS NOMECTHTE B PA3HbIe VCIOBHA OCBEIISHHOCTH: Ha
NOJOKOHHHUK DM YMEPEeHHOM OCBEeIIeHHH (KOHTPOJb), B CBEeTOBYIO KAMEPY IIPH CHILHOM
ocsemeHHH (omeIT Ne 1) U Bamm OT MCTOYHHKA CBeTA NpPU c1a6oM OCBEIIeHHH (OIBIT
Ne 2). HabmrofaiiTe 3a paCTeHHAMHU B TeueHHe HECKOIBKHX HeJelb.

Bonpocel U 3apaHna

O6bAcHUTE, NoYemy npu 6ECNONOM PasMHOXEHUM NMOTOMKW ABASIOTCA MEHETUYECKUMM
KOMWAMW POAMTENBCKOrO OpraHuama.

2] MHdopmauuio, KOTOPYIO COABPXMUT PUC. 28, MPeAcTaBLTe B BUAE NOrMYECKON CXEMbI.
Kaxnablin n3 cnocobos 6ecnonoro pasMHOXEHUs NPOUANKCTPUPYIATE NPUMEpPamMin pac-
TEHWIA, XUBOTHbIX, rPUGOB.

[3* Wcnonb3ys ONONHUTENLHYIO NMTEPATYpPY, pecypcsl MHTepHeTa, CoCTaBbTe NPe3eHTaLMIo
Ha Temy «LLIMpoKoe NcnonL30BaHWe BEreTaTMBHOMO PA3MHOXEHWS B NMPAKTUKE pacTeHue-
BOACTBa». BeiICTynuTe ¢ coobLieHrem nepes OaHOKNaCcCHUKaMMU.

HokaxuTte, 4to Gecnonoe pasmHOXEHWE B NPUPOLAE MMEET M NPEUMYLLECTBa, U Heno-
cTaTtku.

O6bACHMTE 3HAYEHUA TEPMUHOB «PenpoayKUMS», «KNOH», «rameToduT». MNovemy rame-
TOPUT HA3LIBAIOT raniouaHbLIM NOKONEHUEeM?

6] Wcnonbays nHdopmaumio, KOTopyio coaepXuT puc. 30, COCTaBbTeE COOBLLEHWE O MUKPOKIO-
HaNlbHOM Pa3MHOXeHUM pacTeHuWid. icnoneays pecypckl MHTepHeTa (www.biotechnolog.ru),
nononHute coobuleHre MHTEPeCcHbIMU hakTaMu 0 NPUMEHEHUW 3TOr0 MeToAA.

§ 19. O6pa3oBaHMe ¥ pa3BuUTUE NONOBbLIX KNETOK.
NMonoBoe pasMHOXEeHUe XUBOTHbIX

5 =
)) Kakve 0coBeHHOCTM UMEET XPOMOCOMHBIA HAaBop NONOBLIX KNETOK?

Crpoenne monoBeIX KiIeToK. [IpyM yyacTHH MOJOBBIX KJIETOK — 2amen —
OCYIIECTBJIAETCA I10JIOBOE DA3MHOKEHHE OPraHU3MOB, BCTPEUAETCH OHO IIPEeUMY-
IIeCTBEHHO yV 3YKapHOT.

Y OOIBIIMHCTBA OPraHM3MOB I'aMeThl IIOPA3HTEJbLHO PA3IHYAITCA MEXAY
coboit. Henckaa ramera — aldyexremka — obaagaeT pAIOM OTIUIHTEIBHEIX
4epT CTPOeHHA, HellOCPeJACTBeHHO CBABAHHMIX ¢ eé hyHrnuamu. Haubosee oue-
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BHIHOE eé OTJIMYHEe OT APYIHMX KJEeTOK — OoJbImine pasMepsl. TUIIHUYHAA coMa-
THYeCKad KJeTKa nMeeT auamerp okoio 20 MKM, AHIeKJIeTKa JeJl0BeKa — OKO0JIO
100 MEM, y JATYIIEK M PBI6 — OKOJO 2 MM, & Yy ITHI H PeNTHJIHHA AHaMeTp
Adna u3MepsaeTcHd CAHTUMETpPaMH.

IIpyras ocoGeHHOCTH CTPOEHMWS ANNEKJIeTKH — HalWuhe B Heidl GOJbIIOro
KoaudecTBa xeiaTxa. OcobeHHO ero MHOro B AHMIEKJIETKAX TeX OPraHU3MOB,
pPasBHTHE KOTODBIX IPOMCXOAHT BHE Tejla MaTepu. JTO PBIOBI, 36MHOBOJHBIE,
IIPeCMBIKAOITHECs, IITHITHL.

Emé ogHa BaykHAA CTPYKTYpa ANIEKJIeTKH — e€ fAieBas 0001049Ka, KOTOpas
[JIOTHO IPUJIETAaeT K IMTOILIa3MaTUUeCKol MeMOpaHe KIETKH.

My2KcKue raMeTsl — Crepmamo3ouds. — II0 CPaBHEHUIO C ANIEKJIeTKOMH
Hamuoro meabue (puc. 31). Ux cdopma y pasHBIX BHAOB OPraHM3MOB MOJXKET
pasnanyaTbed. THUOMYHBIA CHepMATO30M] — KJIeTKa, CHAOKEHHAA MOIIHBIM
KTYTUKOM, KOTODHIM COCTOMT M3 MHKPOTPyOOUeK ITMTOCKelIeTa M I03BOJIAET
CIIepMAaTO30MAY IEePeABUTATLCA B KUAKOH cpere. Ilpm aroM B KiIeTKe OTCYT-
CTBYIOT PHOOCOMEI M SHAOILIA3MATHUYECKAS CeTh, a anmapar 'oJbAKH CHJIBHO
BUAOM3MEHEH U IIPEBPAIlEH B MePeAHIOI YacTh T'OJIOBKH. B melKe crepMaro-
30M/1a COJep:KaTCd MHOIOUYHCJeHHBIE MUTOXOHIDHH.

Takum 06pasoM, CIIEPMAaTO30H ] COCTOUT U3 I'OJIOBKH, IJIe PACIIONI0MEHO AP0,
MeHKHA ¢ METOXOHIPUAMH U JKIYTHKA.

Cnenyer HAIIOMHHTE, YTO I'aMeThl FAIIONHBI, T. €. CONEPIKAT OJUHADHBIN
(n) Babop xpomocoM. IIpH CIMAHUM MYXKCKOI M KEHCKOH raMeT JHILIOUJAHBIN
Habop xpomMocoM (2n) B opraHu3Me BOCCTAHABJIVBAETCA.

O6paszoBaHue H pasBuTHe ramer. [Iponecc GOPMHUPOBAHHS IOJOBBIX KIETOK
(raMeT) — zamemozeHe3d — y MHOTOKJIETOYHBIX XHUBOTHBIX IIPOXOJHUT B 20HG-
dax — TIOJIOBBIX jKejesax. SAMIEKJIeTKH pPa3BUBalOTCA B AMYHHKAX, CIIepMAaTO-
30MABl — B CEMEHHHUKAX.

V 1103BOHOYHBIX KHBOTHEIX KJIETKH — IIPeJIIeCTBeHHHKHN ramer obocodiisa-
IOTCA B IIePHOJ] PA3BUTHA 3apoAbIiia. PasBuBatoliyecs MeHCKHe II0JIOBbIe KJIeTKH
[peTepreBaOT U3MeHeHud ellé B amOpuone. Ha nmepBom araile CBOero pasBUTHA
[IepPBUYHEIE IIOJIOBEIE KJIETKH IIPOXOAAT PAJ IIOCHeOBATeIbHBIX MHTOTHYECKHAX
JeJleHW, IpU 3TOM MX YHCJIO 3HAYMTEILHO YBEJIMUYUBAETCH.

Ha BropoM sTame pasBHTHA HAET IIOATOTOBKA K IOCIEAYIOIIEMY JEIeHHIO:
konuuectso [JHK B sizpe KieTok yiaBamBaeTcs (FeHeTHYeCKHIl MaTepHas TaKoH
KJIeTKH MOXKHO BBIPasuTh (hopmystoit 2ndc). Haunnaercs nepBoe AejleHHe Meio3a.

P KakoBbl 0coBeHHOCTH Melio3a?
J
V pasBHBAIOIIMXCH KEHCKHMX raMeT IIePBOE JeJieHue Meio3a AIUTCS TOABL.

3a 370 Bpemsa KIAeTKH pacTyT. IlepBoe JejieHHe Meiio3a 3aBepIIaeTca B IePHOJ
[IOJIOBOT'O CcO3peBaHWA ocobu. B peayibrare HECHMMETPHYHOrO JEJI€HUS ILHTO-
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NOJIOBBIE KNETKWU. CMEPMATO30MKUA

CnepMaTosong Yenoeeka B s  Cnepmatozongbi KUBOTHBIX

GapaHa KPYTIOro Yepssi
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Puc. 31. OcobeHHOCTH CTPOEHHSA CIIEPMATO30M/a HeIIOCPEACTBEeHHO CBABAHMI C €ro MyHKIueil

IL1a3Mbl 00pas3yioTed iBe HepaBHbIE KJETKH: KPYIIHAA Pa3BUBAIONIAACH MKeHCKAadA
raMeTa M MeJKasa — nonAaApHOEe menivye.

Bropoe aesnenne Meiiosa cieayer cpasy 3a NepBLIM: IOJAPHOE TeJbIe H KPyII-
HadA KJeTKa jgenarcsa. IlonapHoe Tensne qaér Hayaao ABYM HOLOOHEIM KJIETKaM,
a u3 pasBUBAaOIIelica MOJOBOH KJIETKN B Pe3yJIbTaTe HEPABHOIO pacupeeneHus
IUTONIAa3Mbl CHOBA 00pa3yIOTCA KPYHMHAS KJIETKA M HNOJAPHOe Tesblle.

Taxum o6pa3zoM, pasBHBAIOIIAACA YKEHCKAA MOJOBAs KJETKAa JaéT HAdaso
JHIObE ONHON NMOJIHOLEHHOH KJeTKe, B KOTOPOH COCPeNoTOYeHO OOJbIIoe KOJIH-
YeCcTBO MHUTATENbHBIX BemlecTB. B nanbHeiilmeM OHa NMpeBpamiaeTcs B 3peNIyIO
aineraeTky. IlonApHEIe Tenbla co BpeMeHeM pPa3pylmaloTCa M, BO3MOJKHO,
HCIIOJB3YIOTCH OJIA (bOpMKpOB&HHH 060.?10‘{81{ HﬁIIEKJ'IETHH.
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MyscKue nepBUYHbIE TIOJOBEIE KJIETKH HAYMHAIOT JEJIUTHCH JHIIb B Ie-
PHOJ II0JIOBOTO CO3PEBaHUsA OpraHu3ma. JlanbHelilee HX Pa3BUTHE MPOTEKAaeT
cxonHBIM o6pasom. OQHAKO B peaysbTaTe BTOPOTO AesieHus Meiiosa obpasyoTes
yeThIpe ONWHAKOBBLIE KJIETKH, Ka)kaasd U3 KOTOPEIX (DOPMHUDYETCH B 3PeJIbId
cnepmarosourn (puc. 32).

3
)) Kak nmpovcxoauT onnoaoTeopeHue?

IIponecc cIMAHUA ABYX raMeT, B Pe3yJbTaTe KOTOPOro odpasyercs suzoma
(or rpeu. zygoté — coeJUHEHHBIH BMecCTe), HA3BIBAIOT ON0JOMEOpPEHUEM.

OHJIO,ZLOTBOPEHHQ HayMHaeTcd ¢ MOMeHTa, Korja roJloBKa clepmMaTro3onja
COIIPUKACAETCH ¢ AWIEBOH 3aITUTHON 000JI0YKOH U MY:KCKasA raMera NPOHUKaeT
CKBO3b IUTOIIJIa3MaTHUYEeCKYIO MeMﬁpaHY ﬁﬁHEKJIETKIfI.

FTAMETOTEHES

Pa3sMHOXeHue
nepBUYHbLIX
MOMOBLIX
KNeToK

MutoTuyeckoe
nenexvune

CoapeBaHune

Meitos

MonspHLle
Tenbua

Cnepmarosong

AAuexnertka

Puc. 32. O6pazoBaEre U Pa3BUTHE NOJOBBIX KJIETOK
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Ans noboaHaTensHbIX

C 60-x rogop XX B. y4EéHEIMU Pas3NUYHBIX CTPAH BeAyTCH PAGOTHI 10 MOJIYUEHUIO
BHUTOTHI METOJOM KJIOHHPOBAaHHA. B opranmsme »kuBoTHOro GepyT AiineKJeTKy, H3
KOTOpO# B nampHeRImeM yxaisoT aapo. Ha ero Mecto moMemaoT SApo IUILIOMIHON
COMATHYECKOH KJIeTKH 0coBH TOro e BHZA. DTO MOTYT OBITh KJIETKM MHOTOKJIETOY-
HOro ®MOpPHOHA, & TAKIKe KIETKH, BhIJEJeHHEIe U3 MOJOYHOH 3 e/esbl MK SIATeIU
B3poCJIOT0 opranuama (puc. 33). IToryueHHY0 TakuM 06pa3oM CoCcOBHYIO AeTUThCA
SUTOTY HMILIAHTHUPYIOT B MATKY KHMBOTHOro. PoguBmuiica JeTEHBIII HACTEIYET BCe
TeHBl OPraHU3Ma, KJIeTKa KOTOPOro ABHIach JOHOPOM Axpa. JaHHBIN MeTol ycnem-
HO onpoboBaH Ha *KHBOTHBIX DASHBIX BH/OB: IOJYYeHB! KJIOHMPOBAHHBIE MBIIIH,
KDOJIMKH, TeJIATa, ArHATA.

B mporecce omnomoTBOpeHHA NMPOHUCXOAMT aKTHBALMA AIAa, T. e. Iepexof
ero OT COCTOAHMSA IOKOA K DPASBUTHIO: BHTOTA IPUCTyIAaeT K geneHuio. Ciang-
HHe A/lep JBYX ramMeT IPpUBOAUT K 00pa3oBaHMIO B 3UT0Te AUILIOMAHOTO Habopa
xpomocoM. M3 3uroTsl B manbHelimeM cOpMUpPYeTCs AUILJIOMAHBIN OpPraHmuaM.
B pesysabrare 06beJHHEHHA OTIOBCKOIO ¥ MATEPHHCKOrO MeHEeTHUYECKHX MaTe-
pPHAJIOB Y JouepHe# ocobu HenabeXKHBI HOBble KOMOMHAIIMY MPU3HAKOB.

@opMbI MOJOBOT0 Pa3MHOKEHHA y KHBOTHBIX. I10J10BOe pa3zMHOMKEHHe
CBOMCTBEHHO INOJABIAKINEMY O0ONBIIMHCTBY 3YKapHOT, OJHAKO Npeobiagaer
OHO Yy XHMBOTHBIX H BEICIIMX pacTeHuil. Yamie Bcero B mpupoje BCTpeuaeTcs
non060e PA3MHONCEHUE C ONL0JOMEOpEeHUEM.

OprasusMel, HMeIOIIHe OJHOBPEMEHHO U MYXKCKHe U KeHCKHe II0JIOBBIe
JKejesbl, Ha3bIBAIOT zepmagpodumamu. K HUM OTHOCAT MJIOCKHX H KOJb-
4yaThIX 4YepBeil, HEKOTOPBEIX MOJUIIOCKOB M ADPYTUX KHUBOTHEIX. HecMoTpa Ha
HAaJW4¥e Y HUX OJJHOBPeMEeHHO CeMeHHHKOB H AHUYHHKOB, CAMOOILJIOAOTBODE-
HHUSA, KAK IPAaBHUJI0, HE IPOMCXOAUT. BONBIMMHCTRO JXHBOTHBIX Pa3leIbHOIOIE
(xpyrJisle YepBH, ABYCTBODYATHIE U I'OJOBOHOTHE MOJLIIOCKH, YJICHHCTOHOTHE,
XOPHOBEIE).

¥ muén, Tieil, HeKOTOPBIX AIIEPHI] BCTPEYAETCHA NOL080e PA3MHONceHUe Bed
onnodomeopenusn. SliinexTeTka HaUNHAET APOOUTHCA €3 yUacTHsA CIIepMATO30MAa
¥ pa3BHBaeTCA B IOJHOIEHHBIN opranuaM. Taxoii THII pasMHOMXKeHUs 6e3 OILI0n0-
TBOPEHHS HOCHUT Ha3BaHUeE napmeHozeHe3a (0T rped. parthenos — IeBCTBEHHUIIA,
genesis — mpoucxoxaenue). B npupone nmapreHoreses — sABJeHHE PESKOE U B
GONBIIMHCTBE CIydaeB He ABJAETCA €JUHCTBEHHBIM CIOCODOM DasMHOMKEHHUHA
BHJa, a 4epejyercs ¢ HOPMAaJbHBIM IOJIOBEIM PA3MHOMKEHHeM. Y IT4éJ M3 He-
OILIOAOTBOPEHHBIX AWI] DA3BHBAIOTCA JHINb CAMILI (TPYTHH), V ALIEPHUI] H He-
KOTOPHIX TJIeil — TOJBKO CAMKH,

Ham coorevecrsenrnk B. JI. Acraypos B 1940 r. paspaboTas IpOMBIILI€HHEIH
c1oco0 MoIy4YeHUs NMapTeHOTeHeTHYECKOro IIOTOMCTBA V TYTOBOI'O IIEIKOMIpPA/A.
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CO3AAHWE KNTOHA MNEKONMUTAKLWETO

ComaTtn4eckyio KneTky
(vunn eé anpo) NoMeLLaloT
B KNIETKY C yAANEHHLIM AOPOM
1 NPONYCKAIOT Hepesa HUX
3NEKTPUHECKNIA TOK

M3 aiLueKneTku, B3ATON
y 0cOGKM XeHCKoro nona,
yoansioT aapo,
copepxaliee rannonaHuin

Habop XxpoMOCOM

Comarunyeckas
Knetka,

B3ATan

W3 opraHvuama
KNOHWPYEMOTQ
XUBOTHOIO
(conepxut
OMNNOWAHLIRA
Habop
XPOMOCOM)

MoMelleHne sapoasila
B Marky XWBOTHOTO

CnuaHue
COMATUYECKOI KNeTKn
C UMTONNa3mMoi ARLEKNETKN

Lenenue afuekneTkun

C HOBbIM AAPOM

v obGpasoBaHue
3apopeilua

o....>-

Oeeyka flonnn
cTana nepssbIM
MNEKONUTAIOLLMM,
KNOHWPOBaHHLIM
C NOMOLLLIO
COMaTUYECKON KNeTKK

Puc. 33. KnonupoBasue KMBOTHBIX
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Ana niobosHarensHbIx

BosgelicTBys Ha HEOIIOLOTBODEHHBIE Aifrma 6a604YeK TYTOBOTO mIeJIKOTPANLA
BBICOKOi TeMIIEPaTYPOif, MOXHO MCKYCCTBEHHO BHI3BAaTh UX passuTue. Ma mogsepr-
IMUXCA TAKOMY TeIJIOBOMY IIOKY HEOIIOJOTBODEHHBIX SUI[ PA3BHBAIOTCA TOJBLKO
camisl, B 1940 r. B. JI. AcraypoesiM 61 paszpaoran cnoco6 HCKYCCTBEHHOrO
IOJy9eHHS MOKOJEHUA OJHUX CAMIOB. JT0 MMeI0 GOIbIIoe MPAKTHYECKOe SHAUEHIE
B IIEJKOBOACTBE: KOKOHEI, o0padyeMble CaMI[aMHI TYTOBOTO IIEJIKOIPANA, COAEpIKAT
6osee IIMHHAYIO IIEIKOBYIO HHUTD.

Bronormueckoe sHauenune napTeHoreHesa 3aKJIl04aeTCAd B BO3BMOXKHOCTH pas-
MHOKEeHHUA DU PeJJKUX KOHTAKTaX Pas3HOIIOJLIX ocobeil n Pe3Koro yBeJIHUeHUu A
YHCJEeHHOCTH IIOTOMCTBA.

Bonpocel U 3apaHua

lMokaxwnTe B3aMMOCBA3bL CTPOBHUS ANLEKNETKM 1 CNEPMaTO30Maa ¢ GYHKUMAMM, KOTOPbIE
BbINOMHAOT 3TU KNETKM.

(2] WMcnonb3ys nHpopMaumio, KOTOPYIO COAepPXWUT puc. 32, NpoaHanuanpyiite NPoLEcCh
paszsuTus rameT. CpasHuTe rameToreHes aiuekneTkn 1 CnepMaTo3o1aa, BuISBUTE YEPThI
CXOACTBa U pasnuyus.

[8] CpasHuTe MonoBoe pasmMHOXEHWE C BECNONLIM, YKaXUTE Y4ePTbl OTAMYMA. B noTomcTee
Kakux OpraHMsMoB cnenyeT oXxuaaTte Honblero reHeTMHeckoro pasHoobpasus: pasmHo-
xatowmxca 6ecrnonsiM unm NonoseIM NyTéM? OTBET apryMeHTUpyiTe.

O6bsicHUTE, NOYeMy NONOBOE Pa3MHOXEHUE Tak LUMPOKO PAcnpOCTPaHEHO B NPUPOE.

o [Hante onpepeneHne TEPMUHAM «ramMeToreHes», «ONIOA0TBOPEHUE», «MaPTEeHOreHes»,

[6] Vicnonbays uHdopmaumio pybpukm «[ns nobosHatensHeix» n puc. 33 yiebHuka, a Takxke
matepuans UHTepHera (www.membrana.ru, www.elementy.ru), nogrotossTe coobLueHue
00 MCTOPUM KNOHWPOBaHWSA MNEKOMUTAIOLWX XUBOTHLIX. Monpobyiite ouepTuTs Kpyr
npobGnem, KOTopble MOryT BO3HWKHYTL B OBGLLIECTBE B CNyYyae y3aKOHWBAHWS OMbITOB MO
KNOHMPOBAHWIO YenoBeka. PeaynsTtat paboTel NPEACTABLTE B BUAE NPE3eHTaLu.

§ 20. [ipoiiHoe ONNOAOTBOPEHUe Y LIBETKOBbIX

pacTeHun
3 ) Kakue npevmyliectea B CTPOEHUN UMEIOT NOKPLITOCEMEHHbBIE PACTEHUS nepes,
2 ronoceMeHHbIMn?

Famerodur. ¥V Bcex BBHICIIMX pPaCTeHHH I0JOBbIe KJETKH (POPMHDYIOT-
cA Ha ramMeropuTe — ramnJoHJHOM IIOKOJEHHH, Pa3BHBAIOIIEMCH H3 CIODHI.
¥ Mx0B (charsyMm, KYKYLIKUH JIEH) raMeTO(UT OPecTaBjeH JHCcTocTe6eTbHBIM
pacTeHNeM, V NANOPOTHUKOB M CeMEeHHBIX pacTeHUi ramerodur cmabo passBur
u Heponroseded. Tax, y MIalOPOTHUKOB U3 CHOPHI BEIPACTAET 3aPOCTOK., 3apoc-
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TOK He PACUJIeHEH Ha OpraHbl, IMeeT PU30MAHI, T03Hee Ha HEM (OPMHUDPYIOTCA
TOJIOBBIE KIIETKH.

YV MOXOBHAHBIX ¥ MATOPOTHHKOBUIHBIX I10JI0BOE PA3MHOMEHHUEe TECHO CBA-
3aHO C BOJOMH: TOJBKO IIPH HAAWYMH KareJIbHO-KHUIKOHN BJIATH CIIEPMATO30UIbI
IIPOABHUTAaIOTCA K AHUIEKJIETKE.

B npefsiaymiux KJaccax NPH MBYy4YeHUH OMOJOIMH PACTEHUH BBl 3HAKOMH-
JINCH € MUKJIAMH PA3BHUTHA BBICIIMX CIOPOBBIX U CEMeHHBIX pacrenuii. Eciu
y MXOB B IHKJIe Pa3BHTHA IpeobnanaeT raMeTo@ur, TO yiKe y IamOPOTHHKOB
OH TIpe/ICTABJIEH 3aPOCTKOM. ¥ CeMEeHHBIX PACTeHUH raMeToQuT CHJIbHO Peaylu-
posaH. Hanmpumep, ceMEeHHbIE PACTEHUA MMEIOT Pa3[AesbHOIOJIble TAMeTO(UTHI,
KOTOpEIE PA3BUBAIOTCA U3 PA3HBIX cop. Mukpocnopsl 1al0T HAYAIO MYHKCKOMY
raMetToduTy, Mezacnopb. — MXEHCKOMY.

V IBETKOBBIX PACTEHHH MY’KCKOI raMeTOdHT npeAcTaBJeH NbLIbIEBBIM 3ep-
HOM, CO3PEBAlOIIUM B IBLJIBHUKE THIYNHKHE B QOPMHUDYIOIIUMCA U3 MUKDPOCIIOP.
IIpu cospeBaHUM B ILLIBIEBOM 3epHe 00pasyloTcs IBe KIeTKH — 2eHepamueHai
U gezemamuénan.

KeHckuit ramMeToduUT, pasBUBIIMIICA M3 METacIIOphl, IpeAcTaBiAeT coboi
3apO/ILIIIIEBRII MEIIOK, PACIIONOKEeHHBIH BHYTPH ceMasadaTKa. B 3apojbliesoM
MelllKe TPOUCXOAUT PAJL AeJIEHWI — B pe3yJbTaTe 00pasyloTCA 1IeCTh TAIIONIHBIX
KJIETOK, Cpeiy KOTOPBIX ANIIEKIeTKA M OJHO JBOMHOe (IIeHTpaIbHoe) A1po (puc. 34).

JBoiiHOE OIJIOZOTBOPEHKE ¥ BETKOBBIX pacTenmii. B 1898 r. pycckuii iuro-
nor u ambpuosor C. I'. HaBalmuH OTKPBLT ¥ MOKPBITOCEMEHHBIX (I{BETKOBBIX)
pacTeHHil 0co0bli THII OILIOAOTBOPEHHU S, KOTOPOE IIONYYNJIO Ha3BaHWe deotinozo
onaodomeopenun. PaccMoTpuM moapobHee 9TOT IpoLece.

B pesyasTaTe onbLIeHNs (IepeHoca MbLIBIEL U3 IBLILHUKOB HA PBLIbIE TIECTH-
Ka) TBLIbIEeBoe 3epHO (MBELIMHKA) HaunHAeT popacraTs. IIpu yuactum BereraTus-
HOH KJIeTKH (OPMUDYETCS IbLIbIEeBas TPyOKa, 0 KOTOPOH ABMIKETCHA reHepaTHBHASA
kiaerxa. OHa 7aéT HaYyaJo ABYM MYMKCKHM rameraM — cunepmuam. Cnepmuit —
0e3:KI'YTUKOBBII CIIEPMATO30HU, He cIoCOOHBIN K aKTUBHOMY ABUIKEHUIO.

IIsuIbIeBas TpyOKa MPOABHTaeTCsA BHIS K 3aBA3U U BPACTAET B 3apObIIIeBbIN
MeIIOK B 0o6sacTy mblIbLeBxoaa. Ilociae aToro KOHYMK TPYOKM paspeiBaeTcs
¥ [Ba CIIepMHA [ONAafaT BHYTPhb 3apoAbiiieBoro Memka. OQUH M3 HUX CJIH-
BaeTcd ¢ SHIeKJIeTKON, 06pasys 3Urory, a APYyroil — ¢ IeHTPaJbHBIM AAPOM,
(opMUPYSH TPUILIOHIHOE AAPO IIEHTPATEHON KIeTKH.

Takum o6paszoM, B OIJIOZOTBOPEHHMHN YYACTBYIOT ABa cuepMmus. J[BoiiHoe
OILIOMOTBOPEHUE CBOMCTBEHHO JUIb IBETKOBLIM PACTeHUAM.

M3 3uroTsl BOOCJIEACTBHH (DOPMHDYETCSA 3apOALIII CEMeHH C JHUILIOMIHLIM
HaBOpOM XpOMOCOM, M3 TPUILIOMAHON KJIETKH — 3JHAOCHEepM (IuTaTelbHad
TKaHbL ceMeHH). V3 IOKPOBOB ceMfA3auaTKa 3aKJIaJbIBaeTCA KOXKYypa ceMeHH,
4 U3 CTEHOK 3aBA3M — OKOJIOILIOAHHK.
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ABOWHOE ONJIOAOTBOPEHUE ¥ LUBETKOBbLIX PACTEHUM

Mbinsueesie
38pHa,

LleHTpansHoe
Anpo

fiuexkneTka

Mensuesas

TPyOKa

saponbnuMgEuﬁ _ o :
8] Ba cnepmua,
nepemeLlLanLLmecs
no NbibLUEBO
TpybGke

CreHka
ABSA3N

Nenectok
BeH4YMnKa
3Hpocnepm
Oynyuwero
ceMeHn

[poHWKHOBEHWE
crepmues

; B 3apofbiLLleBbIi
/ MeLLOoK

CnusiHne

BTOPOro

crnepmus -

C LeHTpanbHbimM CnvsHue
HAPOM nepeoro
cnepmmna

c ﬂﬁ‘:temrxoﬁ ®

Pnc. 34. Crpoernue nperka (1); ZBOiHOE OIUIOAOTBOPEHKE ¥ MOKDHITOCEMEHHEIX PACTEHMH (2)
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Hrak, IBeTOK y HNOKPBITOCEMEHHBIX PACTEHHH IpefcTaBiasaeT coboil yxo-
pPOYEeHHBIH CIOPOHOCHBIHN mober. OH CIy:KHUT 1A 00pa3oBaHHA CIOD H TaMerT,
)i ONBLIeHHA W OILIOAOTBOPEHHUA, [OCJe KOTOPOro od6pas3yroTcs IJIOABI H
ceMeHa. Biarojaps JBOMHOMY OIUIOJOTBOPEHHIO 3apOABIII IIBETKOBOTO pac-
TEeHHUA MOJIy4aeT 3amac MUTATeJIbHEIX BeIllecTB, KOTOPEIe PACXOAYeT IIPH IPOo-
pacraauu. OKOIOIJIOAHHK 3al[UillaeT CceMeHa M CIIocobCTBYyeT JydIleMy HuX
pacIupocTpaHEeHUIO.

IuniougHOE IIOKOJeHNE BEICIIUX pacTeHuil, obpasylolieeca OpH o0beJuHe-
HHUHY FeHEeTHUYECKHUX MATEePHAJIOB MeHCKOH H MYXKCKOH ramMer, Ha3sIBAIOT CROPO-
¢umom. Ha ciopodure B ganpHelineM o6pasyloTCs CIIOPHI.

Bonpocbl U 3agaHuea

O6bACHUTE, 4TO NpencTaenseT coboi raMeTodUT y pasHbiX rpynn BbICLLWX PDACTEHWUNA.
B Kakux 4acTaAX LUBETKA MOKPbITOCEMEHHbIX PACTEHWIA CO3PEBAIOT MYXCKME W XeHCKas
rameThi?

OxapakTepusyiTe NPOLECcC ABOMHOMo ONNOA0TBOPEHWUS Y NOKPLITOCEMEHHLIX (LIBETKOBbIX)
pacTeHuin. B cuny kakux oCoBeHHOCTEW OH NONY4MS Takoe HassaHue?

O6BbACHUTE, NOYEMY ramMeToMuT, Kak CTaaMIo B XXU3HEHHOM LIMKNE Pa3HbIX Py BbICLUWX
pacTeHWin, Ha3blBAKT MNONOBLIM MOKONEHUEM, a crnopoduT — Becnonbim.

MOoXHO Nu yTBEpPXOaTb, YTO OO4HA M3 NPUYKWH LUMPOKOro pacrpocTpaHeHUs LBETKOBbIX
pacTeHW Ha NNaHeTe — NOSBNEeHWE Y HUX B NPOLECcCe 3BOMIOLMK ABOWHOro ONnoaoTBO-
penna? OTBET aprymMeHTupynTe.

=

§ 21. UuguBnayanbHoe pasBuTne OpraHn3mos

5 .
) Kakue atansl NpoxoauT OpraHvam B CBOEM pasaBuTun?
J

Onrorenes. OHa M3 xapakTepPHLIX YePT OPraHU3Ma — ero HHAWBHAYaJIbHOe
pasBUTHE, KOTOPOE OCYINECTBJSETCA HA OCHOBE HACJEACTBEHHOIN NPOrpaMME,
3aKJIOUYEHHON B reHax.

TepMUH «OHTOreHe3» BBEJ HeMelKHH yuéHwld OpHCT ['ekxens B 1866 r.

Onmozenes (oT rped. ontos — cymiee, genesis — NPOUCXOMKIeHUE) —
WHIWBHAVAIbHOE PasBUTHE 0co0M OT 3apOKJeHHA [0 KOHIA KHU3HH. ¥ Op-
raHM3MOB, PA3MHOKAIOMIMXCA II0JOBBIM IYTEM, 3apPOKAEHWEM HPHUHATO
CYMTATHL HAYaJ0 JeJeHHS ONJOAOTBOPEHHOM KieTKH. IIpu BereraTMBHOM
PasMHOKEHHH PaCTeHHIH OHTOreHe3 HAYMHAETCH C JeJIEHHA COMaTUYECKHX
KJIETOK BereTATHBHBIX OPTaHOB, HAIpUMED KOPHEBHINA, KJIYOHS, JYKOBHIILL.
PassuTne ocobu, mocaesoBaTeIbHOCTE MOP(OIOrHUecKuX, (QHU3H0JIOTHIECKUX
1 OMOXHMMHUYECKHX H3MeHEeHHUII, IpeTepleBaeMblX OPraHM3MOM 3a 3TOT IIEPHOJ,
cocTaBJIsIeT COJepsKaHue MIpPOIecca OHTOreHe3a. Bompoc o ToM, Kaxk U3 OJHOH
KJIeTKH (POPMHPYeETCS CJHOMKHBIA MHOTOKJETOYHBLIA OPraHWu3M, COCTOAIIMN M3
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Puc. 35. Tak npedopmucTe
IpeAcTaBIAgu cebe
MY CKHe I0JIOBBIe KJIeTKH

CIIeNNaJU3UPOBAHHEIX KJIETOK, TKAHEH, OpraHos,
H3JABHA BOJIHOBAJI YUEHBIX.

Ana nio6o3HaTenbHbIX

Ho XVIII B. B GHOJIOTHH TOCIOACTBOBAJIO MHEHHE
O TOM, YTO B IIOJIOBBIX KJETKaxX (sAfiexJeTKa HIHA
CIIepMAaTO30MJl) HAXOAUTCS YiKe B C(POPMHPOBAHHOM
COCTOAHHMH 3aPOABIN OYAVINEro OpraHu3Ma U B Jallb-
HelIleM DPOMCXOAHUT JHIND YBEJIUYEHHE B paszMe-
pax M YIUIOTHEHHe paHee HEBUAMMEIX TKaHeH, 9To
yUeHMe IOJYYMUI0 HaszBaHue npegopmusm (or jar.
praeformo — zapanee o6pasyw). [IpedopMmucrcrue
Baraaael pasgensan A. Jlesenryk, M. Mansnuru
(puc. 35).

Bo Bropoit monosune XVIII B., Korga 66111 Ha-
KONIJIeHL! JaHHBIE 0 TOM, YTO IMOTOMKH HACJeLYIOT
1 MaTepHHCKHEe W OTIIOBCKHe KAauyecTBa, B OMOJOrHH
cTano npeobsanars Ipyroe yueHue — anuzenes (0T
rpeu. epi — HaJ, CBEPX, genesis — MPOUCXOMKIeHHE).
CornacHO TeOpMHM 3MHUTeHe3a B MOJIOBBIX KJeTKax
IIPUCYTCTBYET OJHOPOAHAA MaTepHA, KOTOPas, Pa3BH-
BafACh, (DOPMHPYET BHAUAJE 38YATKH OPraHOB U TKAa-
Hell, 3aTeM 3apo/bIlI B IEJI0M.

C orkpeiTiem B XX B. I'eHOB M XPOMOCOM Ha
CMeHY IPUMUTHBHBIM IIPEICTABICHUAM O PA3BATHHI
IPUILIO0 YUEeHHe 0 IeHeTHUeCKON MHpoOpMAalHH,
HaNpPaBJfAIOIleldl X0A OHTOreHe3a. Bce MpU3HAKH
OPraHM3MAa ONPEeAeNATCH I[IOCIeN0BATEIbHOCTLIO
HykJgeotuoB B [IHK raerkn. B ITHK «3anucana»
IIporpaMMa HHAWBHAYAIBHOTO PAa3BUTHA 0COOH.

THOBI Pa3BUTHA Yy KHBOTHBIX., Y KHBOTHBIX
BBIZIEJIAIOT JBA THUIA OHTOTeHe3a — IPAMONW M He-

" IpAMOI.

Henpamoii Tin XapaKTepHUa3yeTCs TeM, 4TO AHIEKJIETKA COLEP:KHT MAaJo
nIHuTaTeJIbHbBIX BellecTB, HeoﬁXO,I[I/IMLIX JJA 3aBeplIieHHudA pa3BHUTHUA. HOSTOMV
uMeeTcHA CTafus JMYNHKH, HAa KOTOPOil (hOPMHPYIOTCA 0COOLIE IUUMHOYHBIE TPH-
criocobnenus (puc. 36). Tar, [ua ronoBacTuka XxapakTepHsl odTexaeMasn hopMa
Telna, :xabepHoe ILIXaHMUe, XBOCT, OOKOBAA JUHHUA U IPYTHE YePThl, CIIOCOOCTBY-
olMe BBIKMBAHHMIO B BONHOH cpeje. B jnaneHelilmeM JUUYMHKA IIpeTepleBaeT
IIpeBpallleHudA, MPH KOTOPhIX Pa3pyINaloTcsa JUIHHOUYHLBIE NPHCIOCODIeHUS K
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(opMuUpyeTca B3POCHBIA OPraHU3M JATYIIKHA, DTOT THI OHTOTeHe3a, KOTODBI
HA3LIBAIOT eINé JUYLUHOYUHBbLM, XapaKTepeH IJif 3eMHOBOJHBIX, CIH(MOHIHBIX
Meay3 U APYTUX *KUBOTHBIX.

IIpamoil THII OHTOTEHEe3a XapaKTepeH AJA ITHI, NPEeCMbIKAKIIAXCH, MJe-
ronuraromux. CTagusa IMYUHKH B TAKOM OHTOTeHe3e OTCYTCTBYeT.

Y nTHD ¥ OIpecMBIKAIOITHXCA AHIMEKJIeTKH BoraTel XeJaTKOM, KOTOPOTO 10-
CTATOYHO AJA OKOHUAHWS PA3BUTHA. 3apOILIII DasBUBaeTCH B dAlille, He HUMesd
CBA3K C MAaTePUHCKHUM oprasusmoMm (puc. 36).

V MJIeKONHTAIOINX SNIeKJIeTKA IIOUTH He COIePIKHT IUTATeIbHEIX BeIleCTs,
a IHTaHWe 3apOo/bIIa OcyllecTBiadAeTcs Giuarogaps opranusmy mareps. IlosTomy
TAKOe PA3BUTHE HA3BIBAIOT GHYMPUYMPOOHbLLM.

IMepuoabl ¥ cTaguM OHTOreHe3a. Y BCeX MHOTOKJIETOYHBIX XKHMBOTHBIX OH
COCTOMT U3 IBYX IEPHOAOB — SMOPHOHAILHOIO ¥ IMOCTAMOPHOHAILHOTO.

Imbpuonanvrbiii nepuod — 5TO OTPE3OK BDPeMeHH OT Hayaja Apo0ieHHs
3MrOTHI ¥ JO BBIXOJA OPraHM3Ma M3 SHIeBBIX MIH 3apPOJLIIIeBEIX 000I0UeK.

CoycTa HEKOTOpOe BPeMsA IIOCJe OIIOJOTBOPEHUs 3HI0oTa HAYWHAET Jpo-
fuTbcA. Baarogaps caeqyIOMUM APYT 334 APYTOM MHUTOTHYECKHUM Je/eHUuAM H3
OZHOH KPYNHOH OMJIOAOTBOPEHHON ANIEKIeTKH o0pasyeTcs MHOXKeCTBO Gosee
MEJKHUX KJIeTOK — 6Gaacmomepoé (puc. 37). POPMHUDPYeTCA MHOIOKJIETOUHBIH
aMOpHOH, Pa3BUTHE KOTOPOTO y GOIHINMHCTEA YXUBOTHBIX IIPOXOAUT DAL CTANLMIMA:

OHTOFEHE3 XWBOTHBIX

NMNpamo# Henpamoi

Ve

Kpokoaun CanamaHapa

Pue. 36. Tunsl oHTOreHe3a: NpAMOil (HeTHINHOYHBIN) V KPOKOAHIA U HEIPAMOK
Vv camaMaHIphl
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PASBUTUE 3MBPUOHA XUBOTHOTO

(Ha NnpuMepe naHueTHUKa)

OnnopoTBopéHHasn
AiuekneTka
(aurora) »" JApobnexne auroTsl Enactomepbi

>

HepsHas
nnacTuHKa

Crapua Cragus TpExXcnoiHbliA 3apoapiil
ofgHocnoiHoro OBYCNOWHOro (o6pasoBaHune oceBoro
3apofbilua 3apogsila KOMMNNeKca opraHos)

(6nactyna) (Hauano racTpynsauum)

Pue. 37. OMbpronanbHBIH IePHOA OHTOI@HE3A MKMBOTHRIX (Ha IpHMepe JIAHIETHHUKA)

OZHOCJIOHHOr0, ABYCJIORHOr0, TPEXCIORHOrO 3apoabima. ITocTeneHHO 3aKIaabI-
BalTCA TKAHH, (DOPMHUDYIOTCA OPraHbl M CHCTEMBI OPraHoOB.

Y ceMeHHBIX pacTeHHI 9MOPHOHATBHBIM CUMTAETCH IIEPHOZ OT OILIOZOTBO-
PeHHA AHNEKJIeTKH 40 NPOPACTAHUSA 3apPOIBIIIA.

ITocmam6puonanvibli nepuod HAUMHAETCS TIOCTE POMKICHUS JUGO BBHIXO-
Aa N3 ANLEBBIX UM 3aPOJBIIIEBEIX 060JI0UeK. ¥ MKHUBOTHBIX C NPAMBIM THIIOM

OHTOTeHe3a PO JaeTcAd OPraHu3M, 10 CTPOSHHIO IMOXOKHU Ha B3pochslii. [Ipu

HeNpAMOM Pa3BUTUM U3 Sima BBIXOAHUT JIMYHHKA, KOTOPasA 3aTeM IpeTepresaer

IIpeBpallleHHe BO B3POCIVIO CTAHIO.
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[TocToMOpHOHANIBHEIA [IEPHO/ OHTOT€HE3a TAKXKe MMeeT CBOM CTaAWM: MOJIO-
AOCTH, POCTA ¥ DPa3BHTHHA, PAa3MHOMKEHUdA, CTAPDOCTH, KOTOPAasa 3aKaHUYMBAeTCH
CMEepPThIO.

¥ pacrenwuii, B OTIHYHE OT GONBIINHCTBA KUBOTHEIX, (JOPMUPOBAHHE OPTaHOB
M TKaHeil oCcyniecTBISETCA He TOJBbKO BO BpeMsS DA3BHTHUA 3apOJbIIIa, HO M HA
IIPOTSAKEHUHN BCEr0 NOCTIMOPHOHANIBHOIO IIEPHOLA.

JAunnaouaHoe W railIoNJHOe IOKOJeHHS y pacTeHMii. Y psAja OPraHH3MOB,
B TOM YHCJIe ¥ DACTeHHH, B IPOLiecce OHTOTeHe3a IPOMCXOIUT 4YepeJoBaHHe
ITOKOJICHUH, PA3IHYaOMIUXCs THIAMHA PASMHOMKEHH#A, Y PACTeHHH BBIIENAIOT
[I0JI0BOE (ramjioujHOe) IIOKOJIEHHe — ramMeTo(uT u Gecrmosoe (AHIIOHIHOE)
IIOKOJIEHHEe — CIIOPO(UT.

’J) Moyemy rameToduT CYMTAOT NONOBLIM, @ CNOPOdUT — GECTONLIM NOKONEHUEM?

Crazusa raMeTodHTa XOPOILIO PA3BATA ¥ MXOB U CHJIBHO VIIDOIIEHA V MAIO-
POTHHUKOB (rameTo(HuT IpefcTaBIeH 3apoCTKOM). ¥ ToJIoCeMeHHBIX M IIBETKOBBIX
pacTeHUil B )KM3HEHHOM IMKJe npeobiagaer cnopodur (mucrocrebenbHoe pac-
TeHHe), TOrJa KaK MYMKCKOH M JKeHCKMiIl raMeTOQHUTEI CUJIBHO PeAyIHpPOBAHEI
(puc. 38).

E e

. OnnoaoTeo-
OnnogoTteo- - peHne

NAMNOPOTHUKH CEMEHHBIE PACTEHWA

= [annonaHas ctanua (rametoduT) = AunnouaHas ctaaus (cnopoduT)

Puc. 38. l'ameToduT U clIOPOGUT B JKUSHEHHBIX IUKIAX PA3HBIX I'PYIN DACTEHHER

4 - Edumosa, 9 xa.
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HAnsa mob6oaHarensHsix

IMOpPHOHATLHOE PAa3BUTHE KHMBOTHBIX IIPOCIEAHM Ha IpUMepe JIAaHLETHHKA.

3urora mocjeIoBaTeJbHO MHTOTHYECKH [eJuTCH, IMOCTEINeHHO IPOMEKYTKH
Mes Iy DacTOMepaMU B LIEHTPAJIbHOM YacTH 3apOJbIIIa paclupsaioTes, obpasyercsa
I10JIOCTh M HACTYIIaeT cragus GiaacTynsl (cM. puc. 37).

Baacmyaa (ot rped. blastos — 3a4aToK, POCTOK) — OJHOCIOHHBIH IIAPOBHHBIH
3apO/IBINI, BHYTPH KOTOPOTO Haxoxurcd mojocTb. Croenaymomas cragusa PasBUTHA
saposeima — zacmpyaa. Tactpyna (ot rpeu. gastér — menynok) obpasyercs B
Xo/e IepeMel[eHnsA YacTyH KJIeTOK 0JacTyasl BHYTPe. B nmpouecce obpasoBanus rac-
TPYJBl — 2aCMPYAAYUL — Yy 3apoibimia (DOPMHDPYIOTCA TPH CJIOS KJIETOK: HaPYIK-
HBIH — 3Kmodepma, BEYTPEHHUN — aHModepma ¥ IPOMEIKYTOUHEIH — Me30depma.
Tak moJas mapoBHUAHAsA GIacTyja MOCTEIEHHO IpeBpalaeTcd B TPEXCIOHHBINA 3a-
poasiil — racTpyay (em. puc. 37).

JKTosepMa, IHTOAEPMA U Me30/epMa — TPH NePBHYHEIX 3aPOJbIIIEBbIX JIHCTKA,
M3 KOTOPBIX B JajibHelIeM chopMUDPYIOTCA TKaHH OPraHH3Ma.

W3 sHTOAEPMBI PasBUBAKTCA OPraHbl MHUINEBADHTEIbHOH CHCTEMBI, 8 TaKe
Tpaxes W JNérkue. JKTOAepMAa LAéT HAUYATIO MOKPOBAM, HEPBHON CHUCTeMe M oprasam
yyecTB. V3 Me3o1epMbl 006pasyioTes GOJIbIIAs YaCTh MBI, H COeHHNTEIbHON TKaHH,
ceplledHo-COCYyANCTAas W MoUemnosoBas cucTeMsl. IIporece popMUpOBaHNA OPraHOB
1 CHCTEM OPraHOB HOCHT Ha3BaHHEe 0P2aH0ZeHe3d.

Bonpocel n 3apaHua

06bACHWUTE 3HAYEHWE TEPMUHA «OHTOrMeHEe3».

OxapakTepuayinTe Tunbl OHTOreHesa, KOTopble BCTPEYAalTCs Y PadHbiX rpynn XNBOTHbIX.
CpaBHUTE MX, BLISBUTE YEPThl CXOACTBA W pasnuyus.

[Z] TMpencrasbTe BO3MOXHLIE apryMeHTbl B 3aLLMTY MHEHUS YHEHBIX O TOM, H4TO OHTOreHe3 —
reHeTUHECKM 3anporpaMMUpOBaHHBIA NPOoLECC.

[4] Mcnonbays nHpopmaumio pybpukn «Ina moGoaHarteneHeix» 1 puc. 37, coctaBsTe Tabnmuy
«3Tans 3MOPUOHANBHOrO PasBUTUA XOPAOBbIX XUBOTHbIX» U 3aN0AHUTE eE.

[5] Wcnonbaya uHGpopMaumnio, KOTOPYD COAEPXUT puc. 38, cpasHWTe CTaguu cnopoguta
1 rametoduTa y MX0B, NanopoOTHMKOB U LIBETKOBbIX pacTeHnid. Kakaa 3akOHOMEpHOCTb
NPOCAEXUBAETCH B YepeaoBaHUM ATUX CTAAMIA Y Pas3HbiX rpynn pacTeHWid?

§ 22. Oprannam u cpena ero ooutaHms

))2 Kak opraHuam pearmpyet Ha GakTopbl cpeapbl?

YeaoBus cymiecTBOBaHMA OpraHu3MoB. COBOKYNIHOCTh KOHKDETHBIX YCJIO-
BHil, B KOTOPHIX 0bUTaeT KakaA-1ub0 0co0b, COCTABNAET cpedy eé obumanus.
B3aiMOOTHONIEHHA OPraHM3MOB Me:kay co0oil M okpy:xkawilell cpenoi
n3yuyaeT HayKa akonozus (OT rped. 0ik0s — KHUJIMINe, MeCTO o0uTaHus, [0gos —
yueHHe, HayKa).
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JIr06oit asteMeHT cpeabl, CrIOCOGHBII OKABLIBATH BIAMAHNE HA OPraHU3M XOTH
OBl Ha IPOTAMXKEHUHN OJHON M3 (das ero MHAUBUAYVAILHOIO PA3BUTHA, HA3LIBAIOT
IKON0ZULECKUM parKmopom.

Bce sxomornueckue akTope 04eHb PasHOOOPA3HBI KAK II0 CBOEH MPUpo/e, Tak
H II0 BO3/eMCTBMIO HA yKUBLIE OPraHU3Mbl. JKOJOrHUecKre (haKTOPhI IMOApAasie-
JIAIOT Ha TpH OOJBIINE IPYNNEL: abnoTHYecKHe, OMOTHYECKIe W aHTPOIOTeHHbBIE,

Abuomuueckue gpaxmopst (0T rped. a — NPUCTABKA OTpUIaHud, biotikos —
JKUBHEHHBIH, XUBOH) — COBOKYIHOCTH (DMBWYECKHX M XMMHUECKHMX YCIOBHIA
HEOPraHuYecKor'o Mupa, T. e. PaKTopbl HEKUBON IpHpoasl. K HIM OTHOCAT KaIuMa-
THYECKHE (DAaKTOPLI (BIaKHOCTD, TEMIIePATYpa BO3AyXa, aTMoc(epHoe JaBjeHne),
MOYBeHHBIE (DAKTOPHI (MeXaHMYECKHI COCTAB, CTPYKTYPA, BIAXKHOCTE M a3paljas
IIOYBHI, COAEepIKaHNe B Hell MHHEPAJLHBIX COJIeH M ryMmyca), BOAHBIE (aKTOPhI
(Bce huBMUecKHe U XUMHUYECKHEe CBOMCTBA BOJAHOM cpebl), 0cobeHHOCTH pebeda
(BbICOTA Hax YPOBHEM MOPS, SKCIOSHIUA U KPYTH3HA CKJIOHOB).

Buomuuecrkue ¢paxmoput (ot Tped. biotikos — >KHUSHEHHBIH, *KHUBOI) Ipe-
CcTaBJIAT coboii MHOrooOpasHkie DOPMBI BIAMAHUA OPIaHU3MOB APYT HA Apyra
(nanpumep, ONbIIEHHE HACEKOMBIMHU DACTEHUH, KOHKYPEHIIUA MEeMHAY OpraHus-
MaMH4 3a CBeT, IPOCTPaHCTBO).

Anmponozennoil paxmop (0T rped. anthropos — 4yeJIOBeK, genos — poK/ie-
HUe, IPOMCXOMKICHHEe) — NeATeJbHOCTE YeJI0OBeKa, KOTOPAasa H3MeHAeT YCIOBHUSA
00MTAaHKWA KUBBIX OPraHU3MOB. B peayibTaTe IPOU3BOACTBEHHON 1eATEILHOCTH
JI0fell MeHAeTCA pesibed, XMMHUYECKHI COCTAB 3eMHON MOBEPXHOCTH, aTMOC-
(heprl, MPOMCXOAUT HepepacHpeesieHNe IPECHOH BOABI, YTO CKa3bIBaeTcAd Ha
KJIHMAaTe MJIAHETHI B I[eJIOM.

Kaxnprii n3 sxonornuecKux (GakTopoB JeHCTBYET HA OPraHu3M ¢ OIlpeleeH-
HOI UHMEeHCUBHOCNbIO, WX CHJION BozaeiicTBus. Tak, eclin KOMHATHOE PACTEHHE
IIOMECTHTEL Ha I0XHOEe OKHO, TO MHTEHCHUBHOCTb OCBEIEHHOCTH €r0 (OTOCHHTE-
BMPYIOIINX OPTaHOB OyAeT ropaszio BHIIIE, HEMKEJIM Ha CeBePHOM CTOpoHe.

Camoe GiraronpusaTHOE A4 JKHU3HH 3HAUEHNUE (DAaKTOpPa HA3BIBAIOT ONMUMALb-
HblM 3HaveHuem nian onmumymom (roura C Ha puc. 39).

Hanpumep, onTuMansHas TeMoepaTypa POCTa KOYAHHON KaIlyCTHl COCTAB-
aser 15—18°C. [lya mayTHHHOIO KJeia — OMACHOI'0 BPeIUTeNsA KYJILTYPHBIX
pacTeHWil — oNTHMMaJbHAA TeMieparypa passutus 25—30°C.

Yem Oamsxe 3HaUeHHe (PAKTOPA K OUTHUMANBLHOMY, TeM Dojee OJaronpmsaT-
HO MPOTEKAaIT KU3HEeHHbIe IIpoIecchkl B opraHuaMe. M HanpoTus, ueM gaJblie
OTKJIOHEHHEe 3HAa4YeHHsd (paxTopa OT TOYKHM OITHMyMa, TeM OoJiee YIHETEHHO
4yBCTBYeT cedsa opraHusm,

Hakonen, cymecTByHOT MHHHMAJAbHO ¥ MAKCUMAJbHO KPUTHYECKHE 3HA-
yenus daxropos (A u B Ha puc. 39), koropsle B HaubGOJbIIEH CTeIleHH yTHe-
TAOT MU3HEeATEIbHOCTh OopranuamMa. Hanpumep, TeMuepaTypHLIH MHAHEMYM

4*
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BbIHOC/TIUMBOCTb OPTAHU3MA
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Puec. 39. 3aBUCHMOCTD KU3HeHHOH AKTMBHOCTH OPraHU3Ma OT MHTEHCHBHOCTH JAelicTBHA
3KOJIOTHYECKOro (axTopa

npopacranus orypna He Hmxe 13°C, a makcumym — go 50°C. Bonee Hu3Kasn
uiam Goslee BRICOKAS TeMIepaTypa Bo3Ayxa AelCcTByeT Ha IIPOIlece IpopacTaHus
orypla yraeTalole.

I'panunel geiictBua (paxTopa, B Ipefesax KOTOPBIX MOXMeT CYIIECTBOBATh
OpraHu3M, HA3LIBAIOT €ro npedenami 6biHOCAUE0CIU.

darTop, 3HAUEHHE KOTOPOTro OJIH3KO K KPHTHYECKOM OTMETKe, HIPeNATCTBYeT
HOPMAaJbHON’ JKU3HeIesATeIbHOCTH OpranuaMa, orpaguuusaet eé. Taxoii hakTop
HA3BIBAIOT 0ZPAHUYUEAIOULUM.

OmEUM M3 OTPAHHYNBAKINNX (PAKTOPOB Pa3sBUTHA HACEKOMBIX CIYIKHT TEMIIe-
parypa Bo3ayxa. CagoBojaM n3BeCTHa MUHMMAaJIbHAA TeMIlepaTypa Bo3yXa, Ipu
KOTOpOIl HauWHAaeTcs pasBUTHe GOJBIIMHCTBA HACEKOMBIX-BpeJUTeel, — 3TO



Oprauuam — UenocTHaa cucrema s

7—10°C. B rakux ycJ0BHAX OHM HauboJIee UYBCTBHTENbHBI K DA3IMYHBIM S70-
BUTBIM BemlecTBaM. IloaToMy B KOHIEe ampens — Hayajge Masg 06A3aTEJIbLHO
OPOBOAAT MEPOIPHATHA II0 OrPaHHYEHHI0 YHCIEeHHOCTH HACEKOMBIX-BpeIuTeIe.

Buoputmel. YcraHOBIEHO, 4To Takue (DAKTOPHI Cpelibl, KaK OCBELEHHOCTH
H TeMIepaTypa BO3AyXa, 3aBHCAT OT BpallleHUs 3eMJM BOKDYT cBoeil ocu
1 Bokpyr Cosnna. YepegoBaHue NPUJIMBOB U OTJHBOB CBA3aHO ¢ BPAINEeHHEM
Jlyaer Bokpyr 3emin. Konebauus sHaueHuit 5TMX (HAKTOPOB IEPHOANYECKHU
IIOBTOPAIOTCA B TeYEHHE CYTOK, I'ofia, JYHHOTro Mecsana. IloaToMy Ux u oTHOCAT
K NMepuogudecKuM (haxkTopam.

CMeHa 1HA M HOYH, BPeMEH rojia, NPUJIMBOB M OTJIHBOB CYIIECTBOBAJIA 3a-
[OJITO A0 MOABJEHUA KU3HHA Ha 3eMiie. I103TOMY y nepBBIX JKHBBIX OPraHU3MOB
BOBHHKJIM IIPUCIOCOO0IEHNA K CYTOUYHBIM, CEe30HHBIM W JIYHHBIM putMaM. [Ipu-
crocobIeHNa K 9TUM PHTMAM IPHCYIIH BCEM 3eMHBIM OOMTATeIaM.

Ilepuonnueckne KorebaHWA WHTEHCHBHOCTH M XapaxKTepa OGHOJOTMYECKHX
IIPOIIECCOB HA3BIBAIOT Ouopummamu. BHODHTMEI IOAAEDIKHUBAIOTCA OCOOBIM
BHYTDEHHHM MeXaHH3MOM, TAK HA3LIBAEMBIMH OUO0L0ZUYECKUMU HACAMU.

HawuGonee BeIpaskeHBI ¥ GOJBIIMHCTBA OPTAHM3MOB CYTOYHBIE M CE30HHBIE
purmsl (puc. 40).

Cymounbie pummbl NIPOABIAITCH B CMeHe INEePUOJOB aKTHBHOCTHA M II0-
KOs B TeueHHe CyTOK. KHBOTHEIE, BeAyIiHe JHEBHOI o0pas ;KM3HH, AaKTHBHBI
B CBeTJIOE BpeMdA CYTOK. JleTyume MBIIIH, HAIPOTHB, IIOKHJAIOT ybexxuima
B CYMEDKH M COXPAHAIT CBOM OMOJOrHUeCKHIH PUTM, JaXKe eCJIH UX COLEp:KaT
B 1a00pPaTOPHLIX YCJIOBHUAX IIPH IIOJHOM OCBEI[eHHH.

CMmena TeMIepaTyphl B TeUeHHEe CYTOK 0O4eHb BaskHAa JdA pacreHnii. Hampu-
Mep, TOMAaThI Jy4llle pAa3BUBAIOTCH, €CJIH JHEeBHAA TEMIIEPATYDA B CPeIHEM PaBHA
26°C, a Hoynaa — oxomo 18°C.

Opranuam 4YeloBeKa — He UCKJIIOYeHHe. B HacTosliee BpeMs YCTAHOBJIEHO,
uTto Gomee 300 mponeccoB, IPOTEKAKIIUX B OPraHU3Me UeI0BeKa, MOJUMHEeHE]
cyTouHOMy PUTMYy. Tak, medeHb BhIZeNdeT HamOoJbIee KOJHYECTBO YKEJUH,
HeoOXoZUMOe IJIs IepEeBaAPUBAHMA KUPOB, B IIEPBYIO IOJOBUHY AHA. ITosaToMy
3aBTpaK ¥ o6e] JOJYKHBI COAEPKAaTh CYTOYHYIO HOPMY 3THX BeliecTB. Bo BTopoit
MOJIOBHHE JHSA IeUueHb HAYMHAET HAKAILINBATE INIMKOreH U Boxy. CooTBeTcTBEH-
HO, BO BTODOI IIOJIOBHHE JTHA PEKOMEHAYETCS eCTh B HeOONBIINX KOJIUYECTBaX,
IHIA JOJIKHA CONEPYKaTh IPEUMYIeCTBEHHO YIIeBOILL.

YuéHbIMu A0OKAa3aHo, 4TO y OonBIDMHCTBA YHamuxcd CyINeCTBYIOT JBa IIMKAa
MaKcHUMaJbHON paborocnocobrocTH: Mexay 10—12 n 16—18 gacamu. UmerHO
B 3TH NEepHOABLI IPH MHUHHUMANBHOH 3aTpaTe YMCTBEHHBIX M (DM3WYECKUX CHJI
MOJKHO BBIIIOJTHHUTH HAaMOONBIINE 00BEM paboTHI.

ITonHoOUeHHBINR OTABIX OPraHU3M ImoJy4daeT Bo Bpems cHa. CoH — mepuognm-
YecKOe BBIKJIIOUeHHEe OPTaHH3Ma M3 aKTHUBHOH IeATeIbHOCTH.
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PUTMbl B NTPUPOLAE

CYTOUYHbI® PUTMBI

Cnsuka Y XKMBOTHbIX — NpuMep nposeieHus Ce30HHbIX PUTMOB

Puc. 40. Cyroussle u Ce30HHBIE PUTMEI B IPHPOJIE
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[IpuBenéHHBIe IDHUMEPHl NOKA3LIBAKOT, HACKOJBKO BAXKeH ONpeleéHHBIMN
PUTM TIPH NIAHHPOBAHMHM PADOTHI B TeUEHHE CYTOK, COOMIOEHHN pexuMa THA.
Cesonnbie pummb. Hanbosiee APKO BLIPAKEHBI Y OPraHMU3MOB, OOHTAIOIIAX
B YCJIOBUSAX CMEHBI X0JIOJHOI'0 ¥ TEIJIOTO MJIU CYXOT0 U BIAXKHOIO IEPHOJIOB rofia.

Curnanom o npubanKeHHH TOr0 WJIH MHOTO Ce30HA IJIA OPTaHM3Ma CIYHKUAT
M3MEeHeHHe [JINHBI JHs, KOTOPOe BCeraa CBAZAHO C FOJOBBIM X0/0M TeMIIePaTypEI.

Peaknuy opranuaMa Ha YepejoBaHue ¥ NPOJAOIKHTEIBHOCTE CBETJION0 1 TEM-
HOTO MIEPHO/IOB CYTOK HA3HIBAIOT omonepuoduzmom.

Ha yBesnnuenue IJIMHBL JHSA OPraHU3MEI DEATHPYIOT IOBBIIIEHNEM KH3HEHHO
aKTHUBHOCTH. BecHa — mepuog o6mero npobyskaenus mpupoasl. Bo BTopoii 1oJio-
BHHE JIeTa U OCeHbIO Y PACTEHHH HAUNHAETCA CO3PEeBaHNE ILIONOB M CeMAH, HIET
VCUJIEHHBIH OTTOK IMUTATENLHLIX BEIeCTB M3 JHUCTLEB B cTe6/IU, KOPHH U APYTrHe
3UMYIOIIHe OPTaHbl. ¥ MeHBINeHHe AJIHHBI CBeTOBOTO IHA CIVKHAT CUIHAIOM IS
MOATOTOBKH K 3HMe. ¥ MHOTHX JKHBOTHBIX HAUWHAETCH JUHLKA, (DOPMUDPYIOTCA
cTau mepené€THBIX NTHL. OnpenenéHHad peakilusi HA IJIUHY AHA — 3T0 3UMHHAS
CIAYKA ¥ MUTPAIIHH Y JKUBOTHBIX,

NPOBEAWNTE WCCNELOBAHUME

. BeiseneHue akTopoB, orpaHMYUBAIOLMX POCT U Pa3BUTHE PAacTeHMIi

PaboTy BBITOJHAIOT BECHOH W JIETOM HA LIKOJBHOM Y4eOHO-ONBITHOM yyacTKe.

I[env paGomb. — BBHIACHUTH, KAK OTPAXKaeTCs HA POCTe W PA3BUTHU PACTeHMIl OT-
CYTCTBHE OJHOI0 U3 HeOOXOJUMBIX BIEeMEHTOB MHTAHUA.

[nsa BeIABIEHHA OIPAHHYUBAIOIIEro AeiicTBus GakTopa (colep:KaHud MHHEePAIbLHBIX
coself B pacTBOpe) HA POCT U PA3BHTHE PACTEHH IIOCTABBLTE ONEIT C CeMeHaMu (hacOTH,
1A atoro mpopacTuTe ceMeHa (hacosu B GaHKAX € BOAOH 0 MOMEHTA, KOT/a KOpelIKU
ceMAH TOCTUTHYT AnuHbl 8—10 cm. K aToMy BpeMeHH ciiefyeT IPUTOTOBHTE IIUTATEIbHEIE
CMeCH: IOJIHYI0, COIEPIKAIIYIO BCe TPH 3JeMeHTa MUTAHUA (KOHTPOJIbHBIH SK3eMILIsAp),
a TaKjKe CMecH, I/le OTCYTCTBYeT OAWH M3 5JIeMeHTOB (ONLITHBIE 3K3eMILJIAPLI): KaJuii,
tdocdop unu azor'. ITomecTHTe KOHTPONLHBIH U ONLITHBEIE IPOPOCTKH B ODAHKM C COOT-
BETCTBYIOIIMMHE PACTBODAMH H IIOCTABHTE B XOPOIIO OCBEIEHHOE MecTo. Banku ciegyer
06epHYTH TEMHOI 6yMaroi, 4Tobsl u30esKaTh PASBATHA OIHOKJETOYHLIX BOJOPOCIE.

Hcnonbaysa sHaHHMA O NPU3HAKaX Je(UIUTA V PACTEHUH OCHOBHBIX 3J€MEHTOB MH-
HePaJbHOTO IUTAHHA, CHOPMYIMPYHTE TRIIOTE3Y O TOM, KAK CKAYKETCS Ha MCCIeyeMbIX
PacTeHHAX orpaHUYMBalOllee AeiicTBHe asoTa, (ocdopa u Kanma. B xone mabmogenus
U3MepANHTe BBICOTY PACTEHU, CIeNUTe 38 OKPACKOH JUCTHEB M OOIMMM pPasBHTHEM.

Odgopmure pesyabrarel paboTel B opMe NMpe3eHTAIlMH ¥ BREICTYIHUTE ¢ COOBIeHNeM
Ha IIKOJbHON KOH(MEpPeHIInH,

!MeToauKa NPUTOTOBJEHWA NHTATEILHBIX DACTBOPOB NpeicTaBieHa B Kuure: Hoza I. C.
OmnbiTel M HABMIOReHUA HaJ pacTeduaMu., — M.: IIpocsemenue, 1979,
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@@ KONNEKTUBHAA MPOEKTHAA AEATENBHOCTb
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Mony4yeHnue ypoxas peanca, BbIPALLEHHOro Npyu pa3Hoi AMHe
CBETOBOro gHs

Pafory BBINOJHAT HA IMKOJLHOM Y4eOHO-OIBITHOM y4YacTKe.

ITeas pabomb. — ybeaUTHCSA, YTO HA POCT U PA3BUTHE HEKOTODBIX PACTeHUN BIUSAET
NPOJOJIKUTENBLHOCTE CBETJION0 B TEMHOTO BPEMEHH CYTOK.

JleToMm, B MIOHE, [IOCeiiTe ceMeHa peuca OTHOTO COPTA HA ABYX OJWHAKOBBIX JeJIsSH-
kax. OIEBITHEIE DACTEHHA BhHIPAINMBAaliTe PH HCKYCCTBEHHO YKOPOYeHHOM JHe (He Goiee
12 uacos). J[l1a 3TOro BeYepoM B OJHO M TO ’Xe BpeMs HaKpbIBalTe IMOCEBbl TEMHBIM
VKDBIBHBIM MAaTePHAJIOM, He NPOIYCKAIIINM cBeT. KOHTDOTbHBIE DACTEHHS BHIPAIIH-
BaiiTe DU eCTECTBEHHOM OCBellleHuH. ATPOTeXHHKA BRIPAIIUBAHNA KYJIbTYDEI Ha 00enx
IelAHKaxX J0JIKHA OBITh OANHAKOBOMH.

Ha6mrozatiTe 3a pasBUTHEM ONBITHBIX W KOHTPOJIBHEIX PACTEHHUIH, OTMedalTe CPOKH
00pa3oBaHus KOPHEIUIOAOB M Ipyrue uaMeHeHHA. IlonydeHHBIH ypoKall B3BeChTe U
CpaBHHTE Ka4ecTBO KOpHemwaoxoB. CrpenaliTe BeiBoZ 00 ONTHMANBHEIX CPOKaX IOCEBa
3TOH KYJIBTYPHI B YCJIOBMAX Balleil MECTHOCTH.

OTtuér o0 pabore oopMUTE B BHE [PE3EHTALIMKM U BBHICTYNHTE Ha ITKOIBHOH KOH-
depeHIIHHA.

Bonpocsl U 3apaHua

OxapakTepuaynTe Tpu rpynnel 3Konornyeckux GakTopos, BAUAKOLWNUX Ha OPraHU3Mbl.
K xakum 13 aTux GakTopoB opraHuamMbl npucnocabnusaiotcs TpyaHee? MNovemy?
Mcnone3ya puc. 39, 060CHYMTE C HAY4HOW TOYKM 3PEHUA U3BECTHOE BblpaXeHne «3010Tas
cepeavHa» 1 NPOWNICTPUPYIATE ero NpuMepamMin 13 XU3HW PacTeHUn UK XNUBOTHbIX.
MpueeguTe NpPMMepbl 3KONOTrMYecKknx GakTopos, OrpaHUYMBaIoLWLNX POCT U passuTne
pacTeHwWid, pacnpocTpaHeHue XUBOTHBLIX N0 NMPUPOAHBIM 30HAM.

OB6LACHUTE 3HAYEHME TEPMUHOB «3KONOrMYEecKuin GakTop», «BMopuTmbl», «doTonepuro-
OU3M»,

OcHoBbIBaACH Ha MHbOPMaLMK U3 TekcTa naparpada 0 CyTO4HbIX pPUTMax, COCTaBbTe Ais
ceba oNTUManbHbLIR PEXUM OHS.

Wcronbays 3HaHWs U3 paHee U3y4eHHbIx paznenos 6uonorum, HasoeuTe obLime npucno-
cobneHus, koTopble BoipaboTanuck y pasHbiX rpynn opraHM3mMoB K NepeHeceHnio cesoHa
HU3KUX TemMneparyp.

Mcnonbaysa pecypcel MHTepHeTta (www.elementy.ru, www.ru.wikipedia.org), Haingute
MaTtepwan o BnuaHUM doTonepmoansmMa (COOTHOLEHUA NPOAOIKUTENBHOCTU CBETNOND
1 TEMHOrO NepUoAO0B CYTOK) Ha XWU3HEeOEeATeNnbHOCTL YeNoBeKa.

(D)
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‘)).r_!\ OCHOBHbIE 3AKOHOMEPHOCTH
/\*" HACNEOCTBEHHOCTU U U3MEHYMBOCTU

HacaencTBeHHOCTh ¥ M3MEHUYHNBOCTD SABJIAIOTCA CYIIECTBEeHHBIMH
XapaKTePUCTHKAMHM KHBOro. Biarogaps HaceICTBEHHOCTH KaAblil BH]
SKUBOTHBIX, PAacTeHHH, rpudoB Mau OaKkTepHil B pAle CMeHAIOINUX APYT
Ipyra MOKOJIeHHI cOXpaHseT XapaKTepHBIe AJIA Hero NpHu3HaKHu

1 0cODEHHOCTH PA3BHTHUA.

M3MeHYHBOCTS B HEKOTOPOM CMBICJIE IIPOTUBOMIOJIOMHA HACJIEICTBEHHOCTH
ecJId JJIf HACJeJCTBeHHOCTH CBOMCTBeHHA Iepefada ocobeHHOcTel
CTPOEHMSA W PA3BHUTHUA 0CODM B PAAY IMOKOJIEHHH, TO M3MEHUYHUBOCTD
olpeneser MOsABJIeHHe HOBLIX IIPH3HAKOB M CBOMCTE.

Hayka, sanuMaloimascsa H3y4eHUWeM 3aKOHOMEepPHOCTeH HacJeJCTBeHHOCTU
¥ M3MEHYMBOCTH, MOJYUYHJIA HA3BAHUE 2eHeMuKd.

§ 23. OCHOBHbIE NMOHATUSA NEHETUKM

))2 Yto npencrasnsier coboi req?

HacaeacTBeHHOCTh M U3MEHYHBOCTS — (PyHAaMeHTaJIbHbIe CBOMCTEA opra-
Hu3MoB. CiocoOHOCTE OPraHU3MOR NepelaBaTh YePThl CTPOeHUA U QYHKIITMOHH-
pOBaHUSA CBOMM IIOTOMKAM HABBLIBAIOT HACLEICMEEHHOCTLIO.

C NposBIEHUAMHU HACJIEICTBEHHOCTH KAK CBOMCTBA OPraHU3MOB BBl CTATKH-
BaeTech J0CTATOYHO yacTo. Tak, BeEIOMpasa NOPOAUCTOTO IIeHKa, YeJIOBEeK cTapa-
ercs Dosblile Y3HATH 00 dKCTepbepe, MOBEJEHNH U APYIHX KadecTBax ero POIH-
Teneil. A pasMHO;Kas KPACHBO IBeTYINYIO (DHAJIKY, MOMHO OBITL YBEDEHHBIM,
YTO M3 JUCTOBOIO UepeHKa BhIpACTeT UMEHHO (hHalKa, a He APyroe pacTeHHe.

MarepHabHOH OCHOBOH HACJEACTBEHHOCTH ABJIANITCA I'eHbl, HAXOAANHeCH
B A/pax IOJOBBIX M COMATHYECKHX KJeToK. ['eHBl Kogumpyor Genxu, a Oes-
KM — OCHOBA CBOICTB M IIPU3HAKOB OPraHMsMa.

COBOKYIIHOCTEL BCeX FeHOB B OPraHM3Me HA3HIBAIOT zeHomunom. ['eHorun
o0ycI0BIMBAET BHEINHUI 00JIUK ocobu, 0CODEeHHOCTH €€ CTPOeHHs, PDAa3BUTUA
¥ JKU3HEeATeIHLHOCTH.

COBOKYIIHOCTH BCEX NPU3HAKOB OPTaHW3MAa HA3bIBAOT (enomunom. OH
¢dopMHEpyeTCcH HA OCHOBE B3aUMOEHCTBHA MeHOTHIIA B CPEJEL.

Ana mo6o3HaTenbHbix

B 1909 r. marckuit redetuk B. MoraHcen copmyaHpoBaj BajKHOe pasiandHe
Me Iy TeHOTHIIOM ¥ (peHOTHIIOM, (PeHOTHIT OPraHu3Ma — CYyMMa BHEIIHHX PH3HAKOB
ocobu, Tex, KOTOpbIe MBI MO3KeM HabmiozaTts: Mopdosorus, Gu3noIorus, NoBeJeHne.
TeHOTHII — 9TO TeHeTHUYecKad HH(pOpMaus, HacaeAyeMas oT poguresneii. Ha opora-
JEHUH HKU3HN (PEeHOTHI 0COOU MOET MEHATHCH, TeHOTHII JKe OCTAETCH HeH3MEeHHBIM.
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IIpu GecmosioM pa3sMHOMKEHUH COMaTHYeCKHe KJIeTKH 0co0M JesIsTCs MUTO30M
M IIOJHOCTBIO MepealT CBOYM IMeHOTHII A0YEePHUM KJeTKaM.

IIpu nos0BOM Pa3MHOMKEHHH B pe3yIbTaTe CIUAHUA raMeT MYXKCKad U JKeH-
CKasf MOJIOBEIE KJIeTKH 00BeIHHAIT CBOM I'eHBI. Biarojapsa nmepekoMOMHAIIH
TeHOB 3UT0TA UMEeT HOBBIN rerHorurn. PassuBinascsa u3 Heé ocobb Oyzer obnanaTe
YepTaM# OTIIOBCKOTO M MATEPHHCKOrO OpPraHu3MoB. B To :xe BpeMda el OyzeT
IPHUCYI CBOM HENOBTOPUMEIN (DeHOTHII.

Orinyme MOTOMKOB OT poauTeseit 00yCJIOBJIEHO APYI'UM YHUBEDPCAJIbHBIM
CBOMCTBOM XHMBBEIX CUCTEM — HM3MEHUHBOCTBIO.

Hiamenvwusocms — criocodHOCTh OPraHU3MOB MPUOOPETATH B IIPOIECCe CBOETO
UHIUBUAYAJILHOIO PA3BUTHA HOBbIE MPU3HAKH.

ITonBEITKM DOHATH IPHUPOAY IepeJadud MPH3HAKOB II0 HACJEACTBY IpenllpH-
HUMAJKUCH ¢ rIy0okoit apesrocTu. Ho aums B KoHme XVIII — mauane XIX B.
y4éHble OJIM3KO0 NOJOILIN K IOHUMAHUIO 3TOT0 BOIIPOCA.

Ana nmobo3HaTenbHbIX

Aurmmiicknit 6oranuk T. 9. Haitt u dpannys O. Caxxkps ObITATNCH BEIABUTH 3a-
KOHOMEPHOCTH HACJIEJOBAHUA IPU3HAKOR, IPUMEHAS METOJ CKPEIIHBAHNSA DACTEHMH.
OpHako OHM UCXOAVIN U3 HEBEPHOMN MOCHIIKH — CUYHTAJH, YTO HACAeAYIOTCA IPU3HAKH
(a He reHbI), KOTOPbIE IIPH CKPEIIMBAHWHE MOTYT «pasbaBaATbCA» U JasKe MCUYE3aTh.

3aposkJeHNe TeHeTHKN KaK HayKu cBA3aHo ¢ paboramu I. Menmess, aBcr-
PHIICKOr0 HATYPAJIHCTa, KOTOPKIH BhIBeJ B 1865 r. dyHIaMeHTa/IbHBIE 3aKOHBI
HacJIeJOBaHHA IPH3HAKOB, ONeHEHHEIE
110 JOCTOMHCTBY TOJBKO IIOCJe HX IIe-
peoTkpeiTua B 1900 r. cpasy Tpemsa
HCCJIEeOBATEISMH M3 PasHBIX CTpPaH.
VIMeHHO 9TOT T'OJi CUUTAIOT JATOM POXMK-
JeHHA HAVKH TeHeTHKH.

Benymmue mouarus reseturu. ['eHsr,
OIpeeIAONMe IPU3HAKH, PACIIONOMKe-
HBI B XPOMOCOMAaXx JHHeHHO u 0603Ha-
YalTeH JaTHHCKUMH OyxkBamu: A, B,
Cu r. g, (puc. 41). (Ten A oTBevaeT sakpyrnylo

MecTo reHa B XpOMOCOME Ha3bIBAIOT POPMY MNONO8 ToMaTa,

reH a KOoHTponupyer
noxycom (or jgar. locus — MecTo). 06Pa3OBaHHE 0BANLHOA GOPMBI)

Tomonoruunele (mmapHbie) XpoMo-

COMEI HeCyT MHOXKeCcTBO reHoB. Tak,

Yy TOMAaTa B Ka¥JA0H XpOMOCOME BTOPOM  pye, 41, I'eHBI B XPOMOCOME DACIIOTOMHKEHEL
mapsl pacnoJioXeHbl I'eHbI, OTBeda- JUHEeNHO

oMOnNoruyHble
XPOMOCOMbI

AnnentHeie
reHbl
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omre 3a (hopMmy 1mI0Aa, BEICOTY PACTEHUS, YCTONYMBOCTE K IMOPAKEHHNIO JINCTHER
foe3HbI0.

T'enrl, oTBeyaromme 3a pasBUTHE OLHOTO MPH3HAKA W PACIOJIOMKEHHBIE
B OJJHHX H TeX e JOKycaxX N'OMOJIOTHYHBLIX XPOMOCOM, Ha3bEIBAIOT A/LLEeLbHbLMU
(ot rpeu. allelon — ppyr apyra, Bzgaumuo) (em. puc. 41). Hanpumep, res, orse-
YAIONIUH 38 KOHQUTYPAIIMIO ILIOJA TOMAaTa, MOKET MMeTh HECKOJIBKO (DOpM —
aanenet. OnuH annens resa (A) obecneunBaeT nposABIeHNe B (DeHOTHIIE TOMATA
KDPYIJIOTO IIJIOJAA, BTODPOM ajieib (a) orBedaeT 3a (hOpMHUDPOBAHHWE OBAJIBHOTO
mwroga. Kaxk BuauM, IpUsHAK OQWH, a MPOABIEHAS €r0 PAsHbIe, TAK KAK 38 HHX
OTBEYAIOT Pa3HbIE aJIIeJH TeHa (pasHble ajljlejbHBEIe TeHBI).

OpranusM, BOSHHKIIWH OT CIMAHUA TAMET, HECYIIHUX OJANHAKOBBIE AJIJIeJH
reHa, Hanpumep AA uian aa, HA3LIBAIOT 20M03U20mMHbLM (OT Tped. homos — onH-
HAKOBBIH).

I'emeposuzomnuwvim (0T Tped. heteros — ApPyroil) HAZEIBAIOT OPraHU3M, BO3-
HHUKIIAY OT CJAHUSHUA TaMeT, HeCYIIHX PasIMdHbIe ajliesibHbIe TeHbl (Aa).

Bonpocbl u 3apaHus

OxapakTepuayiiTe Takme CBOWCTBA OpraHM3ama, Kak HacneacTBeHHOCTb U MU3MEHUYMBOCTb.
O6bsICHATE 3HAYeHUe TEPMUHOB «FEHOTUM», «(EHOTUN», «NOKYC», «FOMONOrMYHBLIE XPO-
MOCOMBbI», «aNnesbHblie reHbl».
CpaBHUTE reHOTUMN FOMO3UIOTHOMO Y FTeTePO3UroTHOro OPraHMamoB, B 4ém 3aknoyaeTcs
WX NPUHUMNWAaNsLHOE oTAnYne?

[4]" HazoBuTe obnacti 3HaHWA, rOe UCNONbL3YKTCA CBEAEHUA, NOMYYEeHHbLIE YHEHLIMW NPU
MSV‘-IEHMVI 3aKOHOB HacneaCTBeHHOCTU U U3MEHYMBOCTMW.

§ 24. MoHorubpugHoe ckpelwimBaHue.
3aKoH AOMWHUPOBAHUSA

3 ) Kakune metoabl 6GMONOrM4yeckoro MCCnenoBaHus NexaT B OCHOBE WM3y4eHus
b XUBBIX CUCTEM?

l'udpunonoruyeckmnii ananus. I'. MeHnen b 0K0JI0 BOCBMH JIET CTABUJ JKC-
IepUMMEHTHl C PACTEHHUSMH B CaJy MOHACTBIDH, PACIIOJOEHHOro B I'. BpHo
(asiHe B cocraBe Yexun). B oTimume OT cBOMX NpeAIeCTBEHHUKOB HMCCIEL0-
BaTeNbh MCXOAMJ M3 MW TUCKPEeTHOCTH (ZeJIHMMOCTH) HacaegcTBeHHOcTH. OH
Npeanoiaraji, 4TO MO HACJEACTBY [epeJaéTcss He COBOKYIHOCTH IPHU3HAKOB,
a MaTepHaJbHbIe eIUHUIILI, OTIPeAeIAIOININE PASBUTHE OT/IeJbLHBIX IIPH3HAKOR.
Taxue maTepuanbHble equHANE! I'. Mengens HaszBald HacredcmeeHHbLMU Pak-
mopamu. Teneps UX Ha3EIBAIOT FeHAMH.

o MeHmea MHOTMe VYéHBIE IBITAINCH IOHATH, KAK HACIeAVIOTCA OHOoJIo-
ruuecKkre npusHakyu., OHU CKperiuBajiy PACTEHHA WJIU KUBOTHBIX M HaOJIIOIaI1
CXOACTBO MEXKJY POAUTENAMH U MOTOMCTBOM. Pe3ynbTaThl Ob1IH 06eCKyparku-
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BAIOIIMMMU: OJHHW IPHU3HAKKU MOTJIH OBITH OBIIUMHU Y
IIOTOMKAa ¢ OOHUM DPOJHUTENEeM, IPyrue — C IPYIrUM,
TPETEH — ¢ 000MMH POSUTEISIMHU.

I'. MeHgesnbp IIO-HOBOMY HNPHCTYIIMJ K OIIBITAM
10 HACJEeJOBAHHMIO IIPU3HAKOB. BO-epBBEIX, OH YUEI
omruOKM IPeAIIeCTReHHUKOB U IIPUIIEN K BEIBOAY, UTO
HYXHO KOHIEHTPHUPOBATH BHUMaHME JIHIIL HA OJHOM
npusHake (Hanpumep, Ha opMe ceMAH), 4 He HA pac-
TeHHH B 1esioM. C 3Toi 1enbso MeHie/Ib COCPEIOTOUHI
BHUMAaHWE Ha OTJeJIbHBEIX B3AUMOHCKIIIOUAIINX, T. €.
anlbmepHamuenblx, IPU3HAKAX, HAIPUMeD Ha Kpac-
HOI m Gejioil OKpacKe IIBETKOB, JKEITOH M 3eJEHOH O S ——
OKpacKe ceMaH y ropoxa (puc. 42). (1822—1884)

Bo-BTOpBIX, OH y1a4uHO BBIOPAJ 00BEKT UCCIEI0BAa-

HHUs: TOPOX — CAMOOIBLIAIONIEECS pacTeHHe, UMelomee Habop X0poIIo BhIpa-
JKEHHBIX aJbTEePHATHUBHBLIX IIPHU3HAKOB M JAi0lee MHOIOYHMCIeHHOEe IIOTOMCTBO,
YTO TaKKe HeoDXOAUMO i aHAIM3a.

B-tpetsux, I'. MeHenbs IPOBOAUII CTPOTHI yUET MOTOMKOB, IIOJYYEHHBIX
B pe3yJbTaTe ONpeJeéHHOTO THITA CKPEIIMBAHUA, YTO IIO3BOJIUIO MY BBISIBUTD,
C KaKol 4acTOTOl TOSBJIAIOTCA HOCHUTEIM B3ANMOMCKJIIUYAIOIIINX IPH3HAKOB.

Paszpatoraursiii I'. Mengenem zubpudonozuveckuil anaius, T. €. aHaJIU3
XapaKTepa HacJeJOBaHHA MMPHU3HAKA HA OCHOBE CHUCTEMBI CKPeIIWBAHHH, CTall
OCHOBHBIM METOJOM M3yueHudA reHeTukH. I'. Mennens chopMyIupoBas npaBua,
KOTOPHIM CJIEAVIOT BCe TeHEeTHKH.
¢ CrpemmuBaeMble OPraHH3MbI JOJKHEI IPHHAAJIEKATE K OTHOMY BHAY.

e (CkpemmuBaeMble OPraHU3MBI JOJYKHBI UETKO Pa3JIMYaThCA IO OTAEIbHBIM

IPH3HAKAM.

e ligyuaemble IPU3HAKU NOJMKHBI OBITH IIOCTOAHHBIMH — IIPOCHEHHUBATHCH

B PALY TIOKOJIEHUIA.

e Heob6xoaum KOJIHYECTBEHHBII YUET BCeX MIOJYYEHHBIX PE3Y/IbTATOB CKPEIu-

BAHUS.

MoHnorn0pugHOe cKpelmuBaHue. 3aK0H HoMuHHpoBaHHA. CKpemuBaHue
OpPraHW3MORB, OTIHYAIONMXCA JIUIIE OJHON Iapoi ATLTePHATHEHLIX IPH3HAKOB,
HA3BIBAIOT MOHOZUGPUIHBLM.

B ogunom ua oneiToB I'. Menzenb mpociie:KHUBAJl HacIeJOBaHHE OKPACKH Cce-
M#AH y Topoxa. B KauecTBe POAUTEIECKHX (DOPM OBLIH BEIOpPaHBI TOMO3HUTOTHEBIE
pacTeHHuA ¢ IPHU3HAKAMY KEITON M 3eI6HOH OKpacKu ceMaAH. [1y1a aToro yuéHEIN
B TEUEHME JBYX JIeT DA3BOJHJ MHOMECTBO PA3JIMYHEIX PA3HOBHAHOCTEH ropo-
Xa, 94ToOBI 0TOOPATE AJIS CBOMX OIBITOR TOJLKO Te JUHHUH, B KOTOPBIX NAHHBIM
TMIPH3HAK BOCIPOHM3BOAMUJICA B MOTOMCTBE M3 IIOKOJIEHUS B IIOKOJIEHUE.
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ANbTEPHATUBHBIE NTPU3HAKWU TOPOXA

AOMMWHAHTHBIE PEUECCHWBHBLIE
Cepan - Benas
“ CceMeHHasn :' ‘ . cemeHHas
KOXypa FS 7 KOXypa

3enéHulit
606

KopoTkui
cTebens

JNUHHLIA
cTebens

AR &

CemeHa

v

[napkue Xéntble

MNasywHsie
LIBETKK

MOpLWMHUCTLIE 3eNEHbIe

Puc. 42. IIpusHakm ropoxa, HacjegoBaHHe KOoTopuix uayuan I'. Mennenn
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ITosnuee, B 1903 r., B. Horancen BBéa .
TEPMHUH YUCMble TUHWUL, 0003HAYAIOIHH Q J x O e
FeHOTUTIHYECKH OJHOPOLHOE EIOTOMCTBO, i ke TS GaRBaA
rosydaeMoe 0T00poOM OT OZHOM CAMOOIIEBI-
JAIONeHca ocobu. =

Hecmorps Ha TO 4TO ropox — camo-
OIBLIAIOIIEECA pacTeHHe, MOMKHO JIeTKO G
IIPOM3BECTH IMEePEKPECTHOE OILIJIeHHE. :
I'. MeHzens pacKpbIBaI OYTOHBI IIBETKOB E, =
U YAAJAT TBIYMHKH C eIlé He CO3peBlIeil
MIBLIBION, A 3aTE€M ONBLISAJ 3TOT IIBETOK ;
OBLIBION APYToi ocobu ropoxa. Ilepeomnsr- J "-J *—) ‘-}
JIUB JIBA PACTEHU S C IPU3HAKAMH FKEJITOM Bee cemera xéntuie
M 3eJIEHOM OKPACKH CeMAH, VUEHBIH IOJY-
AL PHGDHHHBIG ceMeHa nepeozo rnoxkoJie- Puc. 43. Hacnenosauue MIPU3HAKOB
Hus (F)). Bce oHu OKas3aluCh 3KEATHIMH, TP MOHOTHOPHAHOM CKPEeLIMBAHIH,
T. €, MPOABUICH TOJbKO OAWUH NPU3HAK Ennnoobpasue rubpusios mepsoro
(puc. 43). MOKOJICHU S

Menzgens o0HaApPYXKHI, 4TO HOA0OHEIM 00pa3oM BeAyT cebsA Bce NMPU3HAKH,
oToOpaHHBIE UM [JIA HCCIeNOBaHHA. B KarKJOM ciydae y PacTeHHH IIepBOro
THOPHUIHOTIO TIOKOJIEHHS IPOABJISETCS JUIIL OAUH M3 B3AHMOUCKJIOYAIONINX
NpHU3HAKOB. TaKkWe NPH3HAKH MMOJYVUYNJIN Ha3BaHWEe JOMUHAHMHBLX (OT JarT.
dominantis — rocmoxcTByiomuii), HanmpuMep, IpU CKpeIIMBAHUU DACTEHUH
ropoxa ¢ KpacHBIMH U 0eJBIMH I[BETKAMH B IIEPBOM ITOKOJEHWH THOPHIOB
BCerja NOMHUHWDOBAJA KpacHad OKpacKa IBeTKOB. IlomaBnsemble NPU3HAKHK
Menpesnb HasBajl peyeccusnbimu (0T JaT. recessus — OTCTyILIeHHe). SIBIeHHe
MoJaBJIeHUs OJHOTO IPH3HAKA APYruM (anbrepHaTHBHBIM) MeHzens HasBasl
JOMUHUDOBAHUEM.

Jakon JOMUHUPOBAHUA TJIACUT: NTPY CKPEIIMBAHUN IBYX UHCTBIX JTHHHH
B IEPBOM ITOKOJIEHWH V BCeX IMMOTOMKOB OyeT NPOABAATHCA JIHIIb OJUH U3 ABYX
B3aUMOUCKJIIOUAIUX TTPH3HAKOB.

s 3aniucH pe3yJIbTATOB CBOMX OIBITOB MeHje/ b cO3aJl CUMBOJIUKY, KO-
Topas crasia ofIenpU3HaHHOM:

P — ponurenbckme opraHusMbl (Q — 3HAK JKEHCKOTroO moja — 3epKaJjo
Benepsl, ¢ — 8HaK MyKCKO# ocobm — 1muT u Mmeu Mapca);

X — 3HAYOK CKPEN[MBaHWA;

G — rametsl, oOpasywlnuecsa Y poAHTENIelH;

F, — moromerso poauTeseit, rubpu/ibl NePBOro MOKOJEHUHA;

F, — rubpuzsl Broporo moKoJeHus;

A

, B, C — rens! (ayienun), o6yca0BIAHBAOINAE JOMHAHAHTHBIE IPUSHAKH;
b, ¢ — renm! (ajmmenn), o6yCAOBIMBAIOI[ME PEIECCUBHbBIE IPU3HAKH.

14

: ]
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Cxematuuno onslT I'. MeHze s MOKHO 3aIIMCATE CJEAYIOUIMM 00pasoM:

P PAA x daa
G @\ ﬁ
F, Aa

Henoanoe nomuaupoBanue. [Ipu CKpeluBaHHE KPYIHOJIHCTHOIO TOPOXa
¢ menxkoaucTHEIM I'. MeHIenb CTOMKHYIICA ¢ TeM, 4TO THOPHUALI IIEPBOTO IIOKOJIe-
HHSA UMeJH JIUCThA CPeJHEeN BeJUuyuHbl. B cayyae, eciau JOMHHAHTHBIN I'eH He
TOJIHOCTBIO MOJaBAAeT PelleCCUBHBIN H 00a ajyiensa IPOABIAIT CBOE AelicTBHe,
“MeeT MECTO TaK Ha3biBaeMoe HenonHoe 0o MUHUPOEaHUe.

IToa:xe BEIACHUIOCEH, YTO HEIOJHOE AJOMHHHPOBAHHE, WJH IIPOMEKYTOUHOe
[IposiBJIeHNe IPU3HAKA, BCTPEYAeT s AOBOJILHO uacTo. Tak HaclneayeTrcs OKpacKka
omepeHHdA Kyp (puc. 44), mepeTH OBell W KPYIIHOTO POTATOr0 CKOTA.

Ans nmobo3HaTenbHbIX
Henonnoe noMHHHpOBAHHE NPOABIAETCA W B HACIELOBAHHM OKPACKH BEHUHKA
1IBETKOB JIbBHHOTO 3eBa (puc. 44). KpacHas oxpacka BeHUHMKa (aJnelbHBIH red A)
JomuHupyer Hazn Genoi (a). [IpuM cKpelMBaHHKM TOMOSHTOTHBIX DACTEHHH ¢ Kpac-
HBIMH H 0eJIbIMH IIBETKAMH BCe M'MOPHABI IE€PBOr0 MOKOJEHUA DYAYT UMETh I[BETKH

030BOT'O IIBeTAa.: 2
p P QAA x Jaa

"R/

B ciyuae HemoaHOrO NOMHHHDOBAHHA BCe I'MOPDHAHBIE DACTEHHA IEPBOTO
IIOKOJIEHNA XapaKTepHU3yITCA OAMHAKOBLIM IPOABJIEHHEM HCCJIELyeMOro IpH-
sHaka. IToaToMy 3aKOH JOMHHMPOBAHUA eIlé HAa3bIBAIOT 3AKOHOM edur006pasus
2ubpudos nepe0zo NOKONEHUA.

Bonpocbl u 3apaHua

Ob6bsAcHWTE, NOYEMY B PSAEe CRyHaes HW OAWH M3 annefbHblX FeHOB He NPOSBNSET CBOEro
OencTeus B peHoTune,
O6bsAcHWUTE, NoYemMy B onbitax . MeHgens no ckpewwmsaHuio PacTEHUIA ropoxa sce rub-
puabl Nepeoro nokoneHna nMenun XEnTble cemMeHa, T. e. Bbinn eﬂHHOOGDESHbIMH.

[3)* Ookaxwute, 4to I'. MeHpenb BbiBEN 3aKOHOMEPHOCTW HACNEN0BaHWA NPU3HAKOB, aKTUBHO
NPUMEHANA Kak SMNUPUYECKMe, Tak 1 TEOPETUHECKUE METOAbLI UCCneaosaHusa. Hazoeute
N OXapakTepuaynTte 3T MeTonbl.

[4] CpaBHuTe NpaBylo 1 NEBYIO HacTu puc. 44. Kakune oblume 3akoHoMepHoCTK HabnopaTea
npw HacnegoBaHUM OKPacky LIBETKOB NbBUHOIO 3EBa W ONEPeHns aHaany3ckux kyp? Mveer
1M MECTO B 3TOM CNy4ae 3aKOH AOMWHUPOBaHWUA?
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HENONHOE AOMWHUPOBAHWE

OKkpacka UBeTKOB JIbBUHOrO 3eBa Oxpacka onepeH1s aHaany3ckux Kyp

AA aa y
ManuHosslit Benblid Benas YépHaa

s

Puc. 44, HenonHoe JOMUHEPOBAHNE OKPACKH IIBETKOB JEBHHOTO 3€Ba U ONEPEHUA
aHJATY3CKHX KYD
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§ 25. 3akoH paclienneHus.
HezaBucumoe HacneposaHue NPU3HaKoB
npyu gUrndopuaHoM cKpeLmBaHumn

5
f) B 4ém ocobeHHOCTb KneTok, oBpasyolmxcs B pesynsTate Meinosa?

3akoH pacmenyaenusi. 'Hnmoresza umcTorsl ramer. IIpososkas ONBITEHI,
I'. Mengens cKkpecTHI THOPHALI IEPBOT0 IIOKOJIEHUA — PACTEHUSA, BRIPAI[eHHEIe
M3 JKENTHIX ceMAH (puc. 45). B pesynbrare mOJyuYMJ IIOTOMCTBO — 2uOpudbt
6mopozo noxonerus (F,). Uror 6611 nopasutenbabiv! Bo-nepseix, mogBUIACE T0-
POLLIMHEI 3eJIEHON OKpacKu. Bo-BTopeix, MeHe/Ib MOACUYUTAT OTAEJLHO EIThIe
¥ 3enéHble ceMeHa. OKasanock, 4ro 3/4 Bcex ceMsH MMET KEITYI0 OKPacKy
u aumsb 1/4 — senényro. Ilomobuble pesyabTaThl HAGMIOAAIUCH H IPH JPYTHAX
CKpelllMBAaHUAX: KAKIbIi Pa3 BO BTOPOM ITOKOJEHWH PACTEHWH ¢ JOMHUHAHTHBIM
IIPH3HAKOM OKa3bIBAJOCH IPUMEDPHO B TPH pasa DoJbllle, YeM ¢ PelleCCHBHEBIM:

P QAa x dAa
G @@ @&
[ > P

<2

F, AA:Aa:Aa:aa

@ - @

XKeéntble cemeHa XKéntble cemeHa

\—,—.—/ S —

3 : 1
XKénTele cemeHa 3enéHble
cemeHa

Puc. 45. Onwiter I'. Mengens
10 CKPEIUBAHUI0 THOPHI0B
MEepBOro MOKOJeHHHA

Bo Bpemena I'. Mengenss 6uosorun-
yecKad HAVKA eIlé He PACIIONaraja cBe-
HEeHHAMH 0 MeXaHM3MaX IeJIeHUA Kie-
TOK M 0 POJIM XPOMOCOM B HacJIeJICTBEH-
HOCTH. MHUTO3 U Meii03 OBLIU OTKPBITHI
BHAUYWUTEJIbHO mo3gHee. HayuHasa mpo-
3opauBocTh I'. Menesna mo3Boanaa emy
OIIePEeIUTE CBOE BpeMs: 711 O0bsICHEHU A
PEe3YJILTATOB OIBITOB 110 HACJIEIOBAHHIO
IIPU3HAKOB OH TPEATIOMHI 2Un0omesy
yucmomst zamem. OTKPBITHA MHTO3a
A Meio3a DOATBEPANIH BEeDHOCTE BEI-
JABHUHYTON T'MIIOTE3bI.

T'. Meugeab OPeqmoONOMKHUI, 4TO
IPOABJICHHE IPU3HAKOB 00YCIOBIHBAIOT
OT/JeJIbHBEIE HACJEeNCTBeHHBIE (DaKTOPbI
(B COBpEMEHHOM MOHWUMAHUMW — T'€HBI),
TepeIalInuecs OT POIUTeIel ToToOMKAM
¢ rameramu. Kamawiii daxTop (ren)
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MOJKET CYIIIeCTBOBATEH B JBYX B3aMMOHCKIOUAIIUX (popMax — ammensax. Ogus
annenb (ajesIbHBIA reH) THOPHUABLI MOJIYYAIOT OT OTIA, APYIOH — OT MaTepH.
Taxum o6pasoM, B KaiKJOM PACTEHWH TOPOXa €CTh [iBa ajUleJIbHBEIX I'eHa, BIIHNA-
OIIUX HA OKPACKY CeMsH.

Ana nio6o3HarensHbIX

B ramers! momajaer QUIIL OAMH M3 AJJIEIBHBIX I'€HOB, HHAYE [OBODPHA, FaMeThl
YHCTHI, COAEPIKAT II0 OJHOMY AJJIeNI0 W3 NAHHOW Imaphl.

Hcnone3ysa sHAHUA O TAMETOreHese, PeyKIIUOHHOM JeJIeHUH H OIIJIOOTBOPEHNH,
BBl MOYKETe IOATBeDAUTE 3TO MpaBuiao. Meifod — OJWH M3 3aKJIIOYUTEILHBIX 3TAIIOB
dbopmMuposanua ramMer. B pesyabrare mMeiioda o6pasyioTcA TanloOMAHBIE MaMeThl.
IIpu BTOM JMIIB OfHA XPOMOCOMA M3 Kajk/JOH Iapsl momajgaeT B MOJOBYIO KIETKY,
a 3HAYUT, W BCEr0 OJMH M3 aJIeJbHBIX reHoB. Ilocje OMIOAOTBOPEHHA B 3UTOTE
HaXO[ATCA JBA AJIEILHBIX I'eHa.

Teneps, Korga BEI 3HAETE, UTO c000il IPEACTABIAIOT TOMO3SUIOTHBIE U IreTepo-
3UTOTHBIE OPTAaHU3MBI, BAM cTaHeT noHATHOH pabora I'. Mengensa. Tak, uucTele
JIHHWHK, KoTopble cKkpeniusaig I'. Merzmensb, ObIIH POMOSHTIOTHBIMIE OPraHM3MaMK
110 TeHY OKPACKHU ceMsAH. ['OMO3HTIOTHEIE OPTAHU3MEI COIEPIKAT ABa ONWHAKOBHIX
annenbHbIX reHa. [ubpuael F, oT cKpemuBaHuA ABYX FOMOSUIOTHBIX PACTEeHMIt
ropoxa ¢ KenTbiMH (A A) B 3enéupiMu (aa) ceMeHaMM OKa3aliCch I'eTepO3UIoT-
HBIMH, T. €. COAEePMKATH 10 OJHOMY AJLIEeNI0 OT Ka)ao¥ maphl (Aa).

Enunoobpasue ruOpUI0B NEePBOro MOKOJIeHUA NpuBeso MeHzensa K 3aKJI0-
YeHHI0, YTO Y TeTEePO3UTOTHBIX ocobeil OOWH ajljlelb JOMHWHAHTEH, a APYroi
peleccuBeH.

M3z roro daxra, uro cpenu rubpunos F, mossumuce ocobu Kak ¢ KEITOMH,
TaK ¥ C 3eJIEHOM OKpacKoii ropomuH, I'. MeHmenb cenas BBHIBOJ, YTO HaCJe[-
cTBeHHEBIE (DAKTOPBI, ONPENeAION[Ne AJbTePHATHBHEBIE IPOABJIeHUA IIPU3HAKA,
HHKOMM 06pa3oM He CMeIIHBAITCA APYr ¢ APDYroM, a OocTaloTcA pasfeIbHbIMU
U npu (POPMHPOBAHHUH IIOJOBEIX KJIETOK PACXOAATCA B pas3HBIE raMeThI. JTO
fAIBJIEHHE TOJYYHNJIO HA3BAHUE 3AKOHA PAcCUlenienus.

IIpu monHOM AOMHHMPOBaHMHU COOTHOIIeHHe rMOpuaoB F, ¢ pasHbiMHu Bapu-
aHTAaMM NPHU3HAKA OKPACKH CeMsH cocraBaseT 3 : 1, rae 3/4 pacTeHHil HMeEIOT
KEITYIO, a 1/4 — 3e6HYI0 OKPACKY IOPOLINH.

Jdurnopuaaaoe ckpemuBanamne. [Ipogo/Kas cepruio OIBITOB II0 CKPEIIUBAHUIO
pacTeHnmnil ropoxa, I'. Mengens orofpas ITUHUK TOPOXa, OTJINYAIOIIHECH IBYMA
napaMiu aJbTePHATHBHBIX NPU3HAKOR: OKPACKOM ceMsH (IKEJITOH UIH 3eJIEHOI)
u ux Gopmoii (rragxoi uan MopuiuHECcTOM). IIpm aTom rmagkasa popma ceMAH
JOMUHHUPOBaJa HaJ MOpPIUMHHCTOHN (puc. 46). B ofHOM M3 ONBITOB pacTeHUA C
JKENTHIMH TJIAAKMMH ceMeHaMu MeHIenb CKPEIIMBAJ ¢ PACTEHHAMHM, CEMeHa
KOTOPBIX OBLIH 3€JIEHBIMH M MOPIIUHUCTHIMHA.
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Mmanxue 3enénsle
__ MOPLUMHUCTbIE : FameTel AB Ab aB ab

[ AABB | AABb | AaBB | AaBb

999 e

AAbb | AaBb | Aabb

99 0S

AaBB | AaBb | aaBB | aaBb

- 900e

AaBb | Aabb | aaBb | aabb
99506
ab ; '

Puc. 46. HacnenoBanre oKpacKn U OPMEI CEMAH ropoxa Mpu TUTHOPHAHOM CKPEITUBAHUH

lameThl @ @

FameTsl A Ab aB

CxpelluBaHWe OPraHH3MOB, OTJHYAKIIUXCS II0 ABYM IIapaM aAJbTePHATHB-
HBIX IIPH3HAKOB, HOCHT Ha3BaHWe Juzubpudroz0 CKpeujuéanu.

I'nGpuael MepBOro NMOKOJIEHUS OKA3aJHUCh OJHHAKOBBIMH: C MKEJITHIMH H
MJIaJKMMHU CeMeHaMHu, T. €. IPOABUJICS 3aKOH HJOMHHUpOoBaHuA. Clenyer same-
TUTH, UTO BCE IIOTOMCTBO HECJIO IIPHU3HAK OJHOT0 u3 poaureseii. [Ipomomxus
oneIT, I'. MeHe b IepeonblIna THOPHUALI EePBOr0 IOKOJEHHWs, T. €. pacre-
HHfA, BBIPDOCIIHE U3 JKENTHIX TIAAKHX ceMAH. [lopasWTelbHO, YTO BO BTOPOM
MMOKOJIEHUH 5KCIIEPHMEHTATOD O0HAPYKHUJ ceMeHa yiKe YeThIPEX Pas3JHYHBIX
(beHOTHIIOB.

IlBa 13 HUX MOBTOPATH POAHUTENbCKHE (DOPMBI (3KEITHIE TIIAAKHE U 3eJIEHBIE
MopuHECcThe). OHAKO YACTh CeMsAH OTJMYAJIACh COYETAHUAMY IPUSHAKOB OT
HCXONHBIX poAuTeseil. BeTpeuanmuch KaK MKEITEIe MODITUHUCTEIE, TAK U 3eJIEHEIE
rjaZKie ceMeHa.

IIpoBens HecloKHBEIE MaTeMaTHuecKue pacuérel, I'. MeHzenbs cupaBeaInBo
MIPeAIIOJIOMKHII, UTO HacJeIACTBeHHBIe (DAKTODHI, OMPEAENAIONIAEe OKPAacKy H
bopMy ceMaH, HACJeAVIOTCA He3aBHCHMO ADPYr OT APYra M KOMOHMHUDPYIOTCH
BO BCEBO3MOJKHBIX COYETAHHAX. OTOT BEIBOJ M3BeCTeH B OMOJIOTHH KaK 3AKOH
He3a6UCUMO020 HACLE006AHUA TLPUSHAKOE.

3aK0H He3aBHCHUMOI'0 HacJeqOoBaHHMA ODPH3HAKOB MOHIHO CQJOpMynKpOBaTB
CclIeayIoImHuM 00pa3oM: TeHbl, ONPeAeIAI0IINe PA3JIHYHbIE IPU3HAKH, BeAyT ceba
HEe3aBHCHMO ¥ KOMOHMHHUPYIOTCA APYT C APYTOM BO BCEX BO3MOXKHEIX COUETAHUSIX.
DTOT 3aKOH CIPABE/JINB JIJIfA TeHOB, HAXOIAIINXCSA B PASHBIX MTAPAX TOMOJOTHYHBIX
xpomocoM. [IprsHaky, onpeenseMble TeHAMY, KOTOPBIE PACIIOJIOMKEHBI B PABHBIX
mapax IOMOJIOTHYHEIX XPOMOCOM, HACJAeAYIOTCA He3aBHCHMO ADPYTr OT APyTra.
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Ans mob6o3HaTenbHeIX

Hna samucu auruOpUIHOrO CKPELIMBAHUA HCIONL3YEM I'eHEeTHYeCKYI0 CHMBO-
JUKy: 6ykBoil A (a) 000o3HAUMM reHBI, OTBEYAIOIHE 3a OKPacKy CeMAH ropoxa,
B (b) — rens1, koHTpONHpYIOMHe NpusHak GopMel ceMaH. CxeMa IUTHOPHIHOTO
CKpeIlUBaHUA ABYX PACTEHHH C KEITHIMH I'IAAKUMH U 3€IEHEIMI MODIIHHHCTHIME
ceMeHaMu OyJeT cienyiomiei:

P 2 AABB x d aabb
G

F, AaBb

HsBecTHO, YTO JIUIIL OfJHA XPOMOCOMAa M3 Maphl MONAaLaeT B ramMery. ¥ ocobu c
resorunom AABB B raMeTax OKasyTCA M3 OAHON mapbl XPOMOCOMA C TeHOM A, U3
apyroit — c resom B. B pesynsrare oGpasyercs THII raMeT, KOTOPEIH o0o3HadaeTca
AB. Ananoruuso 00pasyioTcAa W raMeThsl OT BTOporo pacreHus (puc. 46). ITosTomy
BCe MOTOMKHM OT CKPeIMBAHHWA YHMCTHIX JMHHUH COrJIACHO NPABUJIY eXMHO0Opasus
ruOPH/IOB TIEPBOTO MOKOJEHHA MMEIT OZHH U TOT »Ke MeHOTHII U (DeHOTHII,

IIpomosKKUB ONBITHL 0 AUTHOPUIHOMY CKpeIquBaHuio, I'. MeHae s nepeonsLInI
rubpusel nepsoro noxosexuns (F ):

P 2 AaBb x  JAaBb
G ABEB)ADD) ABEE)AD b

W3 xaxoii mapel B raMeTy MOXKeT IONAacThb JHIIE 0JHA XPOMOcoMa. XPOMOCOMBI
B ITporiecce Meiio3a pacXoJATCA K [OJMIOCAM CIYyYaiHO, U I02TOMY I'eHLI, OTBEUAIOIIHe
3a IPU3HAKHU, MOT'YT KOMOMHUPOBATLECS B YETHIPEX BapuaHTaX. ['@HOTHUIILI POIUTENeH
OJHHAKOBBI, [I03TOMY U B OJHOM H B JIPYroM cJydae 00pasyrTCA YeThIpe THIIA MaMeT:
AB, aB, Ab, ab. YrobsI mpocIeUTh Bee BOBMOMKHBIE KOMOMHAIMHA I'eHOB IPH OILIO-
JOTBOPEHHH, TPUMEHHMM TaOJIHILY: DACIIONIOMKUM MEeHCKHMe TaMeThl II0 TOPH30HTAaIH,
a MY»CKHe — TI0 BePTHKAJH.

B KJeTKYM BIHCHIBAIOT reHOTHHBI 3UToT F,, 06pasoBaBINMXCA NMPH CIMAHUM Ta-
MeT (puc. 46). Baarogapsa tako# (opMe 3amMcH JErKo MpocjeliuTh BCe BO3SMOMKHBIE
COYETAHUA MYMCKHX M JKeHCKUX raMeT IpPH OILIOLOTBODEHHH. Bcero BO3MOMKHEIX
coueraHui 16.

¥ rubpunor Broporo noxkoneHus I'. Mer/esb MOXyUHI ceMeHA YETBIPEX PA3HBIX
¢eHOTHNOB: KEATHIE rnagkue (mx 9/16), xkéarbie Mopuinaucteie (ux 3/16), senéunie
rnagrue (3/16), senéunie mopimuaUcToie (1/16).

Pacmennenue F, npw nurnGpuaHoM cKpeImHBaHHKM OKasajock 9 : 3 :3: 1.
OTMeTuM, YTO PacTeHHHA € BeJIEHLIMH IVIAAKUMH W 3KEJTHIMM MODIIHHUCTEIME Ce-
MeHaM¥ — HOBbleé KOMOMHAIMHE NIPU3HAKOB, KOTOPbIE HE BCTPEYAIHUCH CPeIH POJH-
TeJIbCKHX (hopM.

I'. Mengens IpUIIEN K BRIBOAY, YTO HACJIEACTBEHHBIE (haKTOPEI, ONpee/IAIOIIHe
pasIHuYHble IPU3HAKH, IEPeJaloTCs OT POAMUTENEH HOTOMKAM He3aBHCHMO.
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Bonpocel n 3apnaHuvsa

OxapakTepu3ayiTe peaynstartsl onbiToB . MeHgens no ckpewmesaHuo rubpuaos nepsoro
nokonexHus. Kakoe o6bacHeHWe peaynkTataMm CBOWX OMNbITOB Npeanoxun cam M. MeHaens?
O6vrcHUTE, B 4€M 0COBEHHOCTL AUrMBPUAHOro CKpewmsaHusa. Kakue pesynsTartsl OnbITOB
no AurnbpuaHoOMy CKpeLLmMBaHunio no3sonunu . MeHaeno npeanonoxnTe, YTO NPU3HaKK
OKpacku 1 GopMbl HAcNeaylTcs He3asMcUMO Apyr OT apyra?

[3] Wcnonesysa puc. 43, 45 1 46, cpaBHuTe HacnenosaHWe NPU3Hakos y rmbpuaoos nepsoro
¥ BTOPOro NOKONEHWUA NPU MOHOrMGPUAHOM U AUMrMOpPUAHOM CKpewMBaHuu,. BuiseuTe
4YepTbl CXOACTBA W pasnuyus.

[4] TMonb3ysacb CxeMOi CKpeLLMBaHua Ha puc. 46 u matepuanom pyGpuku «[ns nobosHa-
TeNbHbIX», pelunTe 3agady. M3BecTHO, 4TO Kapuii uBeT rnas (A) n TéMHble Bonocsl (B) —
AOMMWHAHTHbIE Npu3Haku. Kaperna3sblii BpioHeT, reTepo3uroTHLIA No 06oMM Npu3Hakam,
XeHwuncs Ha ronybornasoil 6noHguHke. Onpepenvte reHOTUNBI POAUTENEN, a Takxe
BO3MOXHbIE FreHOTUMbLI U PEHOTUNLI OeTel y 3TON napbl.

§ 26. XpomocOMHaa Teopusa HacNeaCTBEHHOCTMU.
XpoMocoOMHOE onpeaeneHue nona opraHu3mMos

5
)) Bcerga v npusHaky HacneayTes He3asucuMo apyr ot gpyra?

XpomocomMHas Teopus HacaencrBeHHocTH. B Hauvane XX B. aHrJIHMHCKHE
reHeTUK® ¥. Barcon u P. [lenHer, mayuyasd 3aKOHOMEPHOCTH HAaCJIeIOBAHHA
OKpacKHM BEHUYMKa M (ODPMBI NBLIBILI V AYIIHCTOTO TOPOIIKA, CTOJKHYJIHCH
¢ npobsieMoii: 9TH JBa IIPU3HAKA M3 MOKOJEHHS B IIOKOJIEHHEe HACJIEJ0BaJIHCh
BMmecTe. IlocTenenHO (haKThl HCKIUYEHUN U3 3aK0OHA HE3aBHCHMOI'O HaCJIeI0-
Banua Menpena HakamauBanuchk. OKasangoch, 4TO JANEKO He BCE NIPHU3HAKHU
HAcJeAVIOTCA He3aBUCHMO.

Emé B cepemmue XIX B. aHrIWACKHN YVUIEHBIH
Y. MapBuH, aHAIU3HUDPYA NPHU3HAKU JOMAIIHHUX KH-
BOTHBIX, OTMeYaJl pfAJl CJIy4aeB, KOTJa 10 HACJIEJCTBY
nepefaBajiiCchk Cpa3y Haphl IPHU3HAKOB: HAIIPDHMED,
v Kyp (popma rpebHs COOTBETCTBOBAJIA OIIPEIEeIEHHOMN
dopme uepena, 6esible OTMETHHEI HA HOTAX Y JOMIAIH
HacJeJOBalIHCh BMecTe ¢ 0enoil «3Be3jol» Ha Ja0y.
Ho o6bsacHeHus aromy JlapBUH JaTh He MOT.

B 1902 r. nea uccnenosarens — B. Cerron B CIIIA
u T. Boeepu B 'epmaHENE — He3aBHCHUMO APYT OT APYTra
TPeNIIoNOHIN, UTO TeHBl PACIIOJI0MKEHBI B XPOMO-
coMax. JTa HAedA IOJOKHJIA HAYAIO XPOMOCOMHOL
meopuu HacredcmeeHHOCU.

Tomac Xant Mopras Amepunkasckuii yuéneri T. Mopras, usyuasa Asie-

(1866—1945) HHE HaCJeACTBEHHOCTH, B KadecTBe 00BbeKTa HcCieo-
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BaHHUA BBRIOPAJ ILTOJAOBYIO MYIIKY-IPO-
sodpuny (puc. 47). ’ APO30O®UNA
Bribop okasaJjcsa ygadyHbiM. Bo- Camel, Camka
[IePBBIX, AP030(huia MMeeT KOPOTHEWI
nepuon passutusa (10—12 cyrox).
Bo-BTOpBIX, OHA OUEHBb ILJIOLOBUTA, €€
JIETKO pasBOAUTL B IpoOUpKax Ha Je-
HIEBOH IMUTATEIBHON cpefie. B-TpeTbux, |
aTa MYIIKa UMeeT BCero BOceMb XPOMO- \\\ i
coMm (2n = 8). XpOMOCOMHBIii Habop Apo3oduns!
T. Moprau npoaHaJu3MpPOBaJ D0JIb- CaMmua Camkn
1I0e YMCJA0 MPU3HAKOB Y APO30(HUIEL: 1 n

il ]
OKpacky u (GopMy Tena, AJIUHY KPBI- '
JILeB, I[BET IJIa3 U MHOKECTBO APYTUX. ivk [\
Oxkasajgoch, YTO YHCJI0 IPHU3HAKOB TI'O- "Q ; / ‘\\-
/, .

paszmo Goabine ymciaa xpomocoM. Kpome
TOr0, MHOI'ME IIPDA3HAKH HACJIe0BAJHNCh
COBMECTHO, B IIape, HAIIPUMEP OKpacKa
Tenaa M AJIMHA KPBLILEB. Puc. 47. O0BeKT ucciief0BaHUSA

T. Moprasn c/esaj FeHHaJbHBI 1 FeHeTHUKOB — apozoduia (yBeJuuyeHo)
IIPOCTOM BHEIBOJ: IPUUYMHA COBMECTHOT'O
HAcJIeJOBAHUS IIPU3HAKOB B TOM, YTO I'eHbl, UX ONpeAeAIol[e, PACIIONI0HKeHb]
B 0HO# xpomocome. TakuMm o0pa3oM OH HNOATBEPAHII MIEI0, BRICKA3aHHYIO paHee
B. Cerronom u T. Bosepn 0 ToM, 4TO XPOMOCOMEL SBJIAIOTCA HOCHTEIAMH I'€HOB.
T'eHrl pacmoo;KeHbl B XpOMOCOME JIMHEHHO.

970 orkpeiTHe T. Moprana uMeer §oJbIIOe IPaKTHUECKOE 3HAUeHHe, T. K.
II03BOJIAET CO3JATH 2eHemuUiecKue Kapmbt XPOMOCOM OPraHH3MOB Pa3HBIX
BuI0B (puc. 48), B TOM 4UCJIe U UeJIOBEKA.

TeHeTnuecKMe KapThl YpPe3BBLIYANHO BayKHbBI AJIs BbIBEJEHHS HOBBIX IIOPOJ
KMBOTHBEIX M COPTOB PACTeHHI, TPOPHUIAKTHKY HACIeICTBEHHEIX 3a00oIeBaHui.

AyTocoMBI M IIOJIOBBIE XPOMOCOMBI. BrocsiencTBHM yIEHBIMH-TeHETHKAMMU
OBLIO CAEJAaHO eIlé OJHO BaskHOe OTKpbITHe. M3yueHHe KJIETOK APO30(HIbL II0-
Kasajo, 4TO Cpefd eé YeTLIPEX Iap XPOMOCOM TPH Maphl BCTPEYAIOTCA U Y CAMOK
u y camuoB. Takme ognHAKOBEIE II0 (D)OPME M CTPOEHHIO XPOMOCOMBI Ha3BaJH
aymocomamu (OT rped. autos — cam, soma — TeJo).

Yerpéprasg mapa XpoMOCOM V¥ CAMOK M CAMIIOB pasjipdyaeTcd. ¥ "KeHCKOH
oco0M OHA TIpeJCTaBIeHA ABYMS OZWMHAKOBLIMH XPOMOCOMAMHM, UX HA3BaJIMU
X-xpomocomamu. ¥ camila deTBépras Iapa COCTOHT M3 pPa3HBIX 10 Gopme
4 BeJIMYMHE XPOMOCOM: OJJHA M3 HUX — X-XPOMOCOMA, & ApYyrasd, 3HaUYUTEeJIbHO
MEHBIIA", — Y-XPOMOCOMA.




120

PASLEN Il. HACNEACTBEHHOCTb U UBMEHYUBOCTL

HopmanbHbii
nucT

HeszaocTpéHHbIN
nnog,

OnNyLSHHBLIA
aNUaepMUc

HopmarnbHbIA
nnog,

HopmanbHbii
nmeT

FTEHETUYECKAS KAPTA TOMATA
(0]

HekpoTuyeckuit
nmcT

CnoxHoe
cougetve

3a0CTPEHHBIR
nnoa

HopmansHbi
anMaepMnc

Mpoponrosarblid
nnog,

Kapnukossilii
BCXO[,

MATHAUCTBIN
nicTt

Puc. 48. VuacTok reHeTHYECKO#H KapThl XPOMOCOMEI TOMATA




121
OCHOBHbIE 3aKOHOMEpPHOCTU HAacnNeaCcTBeHHOCTH U U3BMEeHYUMBOCTH
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Puc. 49. HopMansHEIH XpPOMOCOMHEIH HaGOp YesoBeKa (MKeHILMHbI)

XpOMOCOMBI, IO KOTOPBIM MOYKHO OTJUYUTH APYT OT Apyra ocobell pasHBIX
IOJIOB Y PasielbHOIIONBIX OPTaHU3MOB, HA3BIBAIOT NOLOSbLMU XPOMOCOMAMU.

Y MIIEKOMHTAIOMINX, B TOM YHCJIE H Y YeJOBEeKa, a TAKKe ¥ MyX, KOMapoB, &y-
KOB, KJIOIIOB XeHCKUe 0coDM UMEIOT 110 JBe OZWHAKOBEIE IIOJIOBbIEe X-XPOMOCOMEIL.
IToxn xeHckoi ocobm obosHauaroT XX W HaA3BIBAKOT zomozamemHuim (puc. 49).
ITon my»KcKoi# ocobu ABAseTCA 2emepozamemubin 1 obosHauaerca XY.

Y nrum, npecMBIKAKIIUXCSA, HEKOTOPhIX ampubuii, HaIpoTHUB, reTepora-
meTeH xeHcKHI mon (XY), a MyXKCKOH npejcTaBiieH JBYyM#A OJMHAKOBBIMH
xpomocomamu (XX).

XpoMocoOMHOE OIpelelieHHe IoJia y YejioBeKa. [IpuHanIeXHOCTh K OIpe-
IeJEHHOMY II0JIy — BasKHAas oco0eHHOCTE (hbeHOTHIIA 0coOM. M3BecTHO, uTO ocobel
MY3KCKOI'0 U ¥KEeHCKOI0 110JIa Y YeJIoBeKa POKAaeTcs NPHMePHO OQUHAaKoBO — 51
u 49 % (coorHomeHMe moyoB 1:1).

Yt00bI OTBETHTE HA BOIPOC, B UEM IIPHYMHA PABHOBEPOATHOTO MOSBIEHUS
B IOTOMCTBE CHLIHOBEH M Jlouepeii, obpaTuMes K cxeMe, KOTOpas MILIICTPHPYET pac-
IIpeiesieHNe TTOJOBBIX XPOMOCOM B TaMeTaxX M COYeTaHHe WX IIPH OILIOOTBOPEHHH:

P QXX x XY

s

50 % 50 %



122
PA3LEN Il. HACNEACTBEHHOCTb U UBMEHYMBOCTD

ITpu 06pasoBanuM KEHCKUX raMeT BCe OHHU OYAYT COAEPIKATE 1Mo X-XPOMOCOMe
(omuu Tun ramer). B opraEmamMe MyK4YUHEI POPMEPYIOTCA ABA THIIA TAMET: CIIEp-
MaTo30uAbl ¢ X-XPOMOCOMOR M CIePMATO30MABI ¢ Y-XxpoMocomoii. JI1060i us
HHUX C DABHOW BEDOATHOCTHIO MOJKET OILIOAOTBOPUTE fiieKIeTKyY. M3 3urors!
¢ resorunom 44 + XX pasBuBaercsd JeBOYKA, €CJM TeHOTHN 3UTOTH 44 + XY,
TO poiAaeTca ManbyuK. [Ina yrobcTBa 0603HAUEHUSA 1018 AYTOCOMEI U3 CXEMBI
HCKJIIOYAIOT M OCTaBJAIOT JUINE I0JIOBBIE XpoMocoMbl — XX uam XY.

Ana nobo3HaTensHbIx

IToroBEIE XPOMOCOMEI, TAK K€ KAK ¥ AYTOCOMBI, HECYT B cefe reHbl, OTBeUA-
romupe 3a pax npusnakos. IIpussaku, o0ycloBJIeHHbIE TeHAMH, PACIOJIOKeHHBIMH
B IOJIOBEIX XPOMOCOMAaX, Ha3LIBAKOT CUENICHHbIMU € NOJLOM.

Pasmepsr X- u Y-xpoMocoMm y uejoBeKa HeoJAMHAKOBbI. MHOrHe reHbl, cuern-
neHHele ¢ X-xpomocomoii, B Y-xpomocome otcyteryior. Hanpumep, X-xpomocoma
COLepP’KHUT PAJ NeHOB, PEIeCCHBHBIE aJLTeIH KOTOPHIX ONpPeAe Al0T PA3BUTHE Hace]-
CTBEHHBIX AaHOMAaJHi, HAPHIMep JaJIbTOHM3M (HADYIIEeHHe [[BETOBOTO 3PEHH), TeMOo-
(uanio (60e3HE, BHIPAKAIONIYIOCA B HADYIIEHUH CBEPTEIBAEMOCTH KpoRw). [ensbl,
JIOKaJIM30BaHHBIe B X-XPOMOCOME, IepejalTcs Kak J049epAM, TAK M CHIHOBLAM.

B xauecTBe mpuMepa pacCMOTPUM T'eH, OTBEUAKIIUI 32 CBEPTEIBAEMOCTE KPOBH.
Byxsoit H 0603HauuM NOMHHAHTHEIA TeH, OTBEYAIOLINIT 34 HOPMAIBHYIO CBEPTHIBA-
€MOCTE KPOBH, OYKBOl h — peneccuBHBIN reH, BBIBHIBAIOUINI HADYIIEHHWE CBEPTHI-
BaeMOCTH KpPOBH (reModHIHIO).

M 0603HAUEHNA T'eHOB, CLEIIeHHBIX ¢ MOJOBEIMH XPOMOCOMAMHE, CYIIECTBYeT
ocobas hopma sammcu: X" X" — rxemmmuna, reTepo3UroTHas 0 MeHY HOPMAaJbHOM
cBépThIBAEMOCTH KpoBu. OHa He 60JbHA reModuIneil, TAK KAK UMeeT HOPMAJIbHEII
JNOMHHAHTHBIH reH, NOJaBIAIMHN JeiicTBUe rena remoduana. OJHAKO OHA ABJIAETCA
HOCHTEJIeM TreHa TeMOQHINH U MOXKeT NepelaTh ero CBOMM AeTaM. IIpeamonoxumM,
YTO 3TA JKEHIHHA BCTyIHJa B Opak co 3710poBeIM My»kuuHOi. 3 puc. 50 BuaHO, 4TO
IOJIOBMHA JeBOYEK M IIOJIOBHHA MAJBYMKOB poaarca abcomioTHO 3xopoBbiMu. 50 %
[€BOYEK, reTEePO3UTOTHLIX [0 T'eHY CBEPTBEIBAEMOCTH KPOBH, OKAKYTCA HOCHTEIAMH
refa remopunun, a 25% Jerell (MCKIOUHTETLHO MATLYUKM) OyayT 60neHEL. Ien
reMo)uIMM, XOTA M PelecCUBHEIH, MPOABUTCA B (DEHOTHIE Y MAJBYUKOB, TAK KaK
BrOpad X-XpOMOCOMA C JOMHHAHTHBIM AJlJeJIeM OTCYTCTBYET.

Ecnu ren Haxogurea B Y-XpoMocoMe, TO IPU3HAK, MM KOHTPOJHPYeMBIi, Iepe-
JaéTcd JTUIIb 110 MYJKCKOH JHHHHA — OT OTIA K CBIHY.

B Hacrosimee BpeMs y4éHBIe-TeHeTHKH NBITAIOTCA PELIUTh Ipobiemy nped-
onpedenenus nosa GyayIero IOTOMCTBA. ITO 0COOEHHO BAXKHO /1A PA3IMYHBIX
cthep xmBOTHOBOJACTBA. Tak, B MACHOM }KHBOTHOBOJCTBE IpPeAINOUYTHTEILHEE
OBIYKM: OHU ObICTpee pacTyT M mamT Hosabmie MAca. B MOJOUYHOM e craje
OBIUKHM B 6OJILIITIOM KOJIMYECTBe He HY KHBI. ClleloBATE/ILHO, YeM BhIIIe IIPOLeHT
TEJI0YEK B MOJIOYHOM CTaje, TeM SKOHOMHUUECKH BBITOJHEE ero cofepikaHue.
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HACNEANOOBAHWE TEMOOUIIUNU

m
X"y xX'X"
ﬁ%u're“v
reHa
- BoneHoii 3nopos 3noposa remodunuu
remodunnen

Puc. 50. Hacnenosanue reHa reMouanH, JOKAJIN30BAHHOTO B X-XpoMocoMe

Bonpocskl u 3apaHua

O6bAcHUTE, Kakum obpa3om T. MopraHy yoanocs NoarsepauMTe UOEK, BbICKA3aHHYo
paHee B. CetToHOM 1 T. BOBEPKX O TOM, 4TO rEHbl PACNONIOXEHBI B XPOMOCOMAX.
[2) W3BECTHO, YTO reHbl, PAcnoNoXeHHble B OAHOW XPOMOCOME, Ha3blBaloT rpynnon cuen-

NeHus. BeiBUTE CBA3bL MEXAY YWCIIOM rpynmn CLUENIEHUS W YUCIOM Nap roMONOrMyHbIX

XPOMOCOM Yy OpraHusma.
PackpoliTe 3Ha4eHue TePMUHOB «ayTOCOMbI», «MOJIOBbIE XPOMOCOMbI», «FOMOraMeTHbIN
non», «reTeporameTHbli Non».
OxapakTepusyiiTe reHeTu4eckme ocobeHHOCTH, onpeaenaoLwne NPUHaANEXHOCTbL MHOW-
BMAA K TOMY WKW UHOMY MOy,
[5] Wcrnonbays puc. 50 u matepuan pybpuku «na nobosHaTenbHbIX», BEIMUCIUTE reHOTUNbI
poavTeneit, oT 6paka KOTOPbIX MOria poauTbCs AeBo4Ka, BonbHas remopumen.
[6] Wcnonbays AOMONHWUTENBHYIO TUTEPATYPY M BO3MOXHOCTK UHTepHeTa (www.elementy.ru,
www.ru.wikipedia.org), nonbepure marepuan 0 reHeTUHECKUX KapTax XPOMOCOM W AoKaxuTe
NPakTM4YeCcKyo 3HaYMMOCTb OTKPLITMIA T. Mopraxa.
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§ 27. ®opMbl UIBMEHYUBOCTU OPraHU3MOB

5
)) Kakoe CBOMCTBO XMBLIX OPraHM3MOB Ha3bIBAIOT U3MEHYMBOCTHIO?

HameHuHBOCTH Opranm3mMoB. M3MeHYHBOCTH — BTO BCeobIiee CBOMCTBO
JKHUBOrO, BRIpasKaioleecs B CIOCOOHOCTH OPraHM3Ma CYIIECTBOBATH B DA3JIHU-
HBIX (hopMax (BapmaHTax). Tak, Halll OpranuaM NpHOOpPeTaeT HOBBIE NPU3HAKH
B IIporecce passuTHA. Hepeaxo 0HH MOryT nepHoAMYecKy MOABIATHCA U UCYe-
3aTh, HAIIpUMep U30BLITOYHAA Macca Tesia WK 3arap. J[pyrue NpUSHAKH, CKAaXKeM
(opMa HOCa MJIH IIBET IJia3, COXPAHAITCA BCIO JKH3Hb.

HenacnencreeEHas M3MEHYHBOCTD He CBA3aHA C TeHETHUYECKHM MaTepHAaJIoM,
HN3MEHEHUA [IPU3HAKOB 3aTPATWBAIOT JUINE (DeHOTHUII B He IepefaroTcs CIey-
IOMUM DOKOJeHusAM. F3aMeHYMBOCTE MOJOOHOTO POAAa OTpa)kaeT M3MEeHEeHHS
GbeHOTHIIA TIOA AeiCTBHEM PadHOOOPA3HBIX (PAKTOPOB CPEZEL.

[Tpumepamu HeHacIeJCTBEHHONW U3MEHUYHUBOCTH MOTYT OBITE 3arap y 4eJioBe-
Ka, 00yCJIOBJIEHHbIH BEIPAGOTKON NUIMeHTa MeJIaHWHA MO AeHCTBHEM yJIbTpa-
(uoseToBEIX Jryueii; mpuGaBKa B Macce TeJa CeabCKOX03AHCTBeHHBIX KUBOTHBIX
[Ipu palliOHANBHOM KODMJIEHWH; BBICOKHI ypo:kail OBOILeil Ha II0J0pPOLHOH
II0YBe WJIH, HANPOTHB, YTHETEHHE DACTEHHH B YCIOBHUAX 3aTeHeHHA U HEeXBAT-
KK MUHEpaJbHBIX BellecTB (puc. 51). B gavHBIX cayuasx yasTpadmoneroBoe
H3JIyYeHue, Xopollee KOPMJIEHNE, BhICOKOE IJIOZOPOAHE IOYBLI UJIH, HAIIPO-
THB, CKYJHbIE IIOYBBI ¥ HENOCTATOYHAA OCBEIIEHHOCTH — (DAKTODPHI Cpensl,
BBIBBIBAIOIIIME COOTBETCTBYIOLIYIO N3MEHUYMBOCTE, Kak To/mbKO felicTBue daxTopa
NpeKpalaeTcs, ucuesaeT U NOSBUBIIUNHCA NPU3HAK,

Ana mo6oaHarenbHbIx

K nemacnecTBeHHON OTHOCAT W OHMOZEHEMUYECKYI U3MEHLLUBOCMD, KoTopas
CBA3aHA ¢ PAGOTOI Pa3HBIX TDYIN IeHOB HA PA3HBIX CTAAUAX PA3BHTHA OPrAHM3MA.
Ha xampom mocrenyromem arame pasBUTHA 0cofb IpHoOGpeTaeT HOBbIE MIPU3HAKH
CTPOEHUS U XKHU3HEeJesTeIbHOCTH.

Wsmenennsa (peHorHna ocoby Ha PABHBIX ATANAX PASBUTHA 3aIporpaMMHupO-
BaHHl B eé regorune. CaM reHOTHO HA NPOTHAMKEHWH BCETO OHTOTEHE3a OCTABTCH
HEH3MEeHHbBIM.

¥ HEeKOTODBIX OPraHH3MOB IIPU3HAKH BHEIIHETO U BHYTPEHHETO CTPOSHHU Ha pas-
HBIX CTAAHAX DOCTIMOPHMOHAILHOIO HEPHO/a CHABHO pasauyairTesi. Tak, B OHTOreHese
JIATYIIKY IPUCYTCTBYET CTaAUA JMYMHKHE, o0HTaomel B Boge u obiafaromeil pagjom
npucnocobneHnit K aTol cpeze xKusHU. [lonobHas OHTOTEeHETHYECKAH M3MEHIHBOCTE
HMeeT IPDENMYIIECTBA: «CBOA» cpefa O0MTaHUsS U «CBOS» IIHMINA IO3BOIAIT JHINHKAM
He KOHKYPHPOBaTh CO B3POCJBIMH OpPraHu3MaMu. TeM caMBIM MOBBIIIAKTCS MIAHCH
BBIJKHUTE M JOCTHYb CTALWY IIOJIOBOH 3PEJIOCTH.
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HEHACNEACTBEHHAA UBMEH4YUBOCTDb

PacteHue, BblpocLLee

PacTteHue, Beipocilee
Ha 6egHoi noyBe

Ha Boratoi rymycom
rnoyse
MameHeHns NpuaHakoB
3aTtparvBaloT Nuilb
deHoTUN
W He NepepalTcs
Cnenyolnm
NOKONIEHUAM
KomHaTHoe pacTeHue MoHCTepa 3onoTble pbidbkK, coaepXallecs B pasHbIX
Ha cTeneHbL OCBEeLLEHUs pearnpyert YCNOBUAX, OTNINHAIOTCA pasMepamMu
n3MeHeHnem GopMbl NMMCTLEB
40 cm 10cm

e

B Tec HOM
BOJOEME

LocTtaroyHoe HepocTaTtok

ocselleHune ceeta B npocTopHOM BOAOEME

Puc. 51. IIlpuMepsl HeHACIEACTBEHHOM N3MEHYHUBOCTH
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HenacnencTBeHHAas H3MEHYHMBOCTH HOCHT IIPHCHOCOGHMTENLHBIN XapaxTep.
Tak, MOBLIIIEHHOE COJAEPIKAHHE IMUIMEHTA MeJaHHHA B KOJKe He II03BOJIAeT
COJTHEUHBIM JIYYaM IIPOHHMKATE B OoJiee INIyDOKMe €€ CJI0M M BbI3BIBATH HeoOpa-
TUMEIE PeaKI[HH.

HenacnencTBeHHYI0 M3MEHUMBOCTh MOMKHO HA3BATh I'PYIIOBOH, TaK Kak
Opy OJAWHAKOBBIX YCJIOBHAX BCA I'pynna ocobeil 0OJHOTO BHIA M3MEHAETCHA
cxonHBIM obpaszom. Ecam paccazy KamycThl NOMECTHTH BAAJM OT MCTOYHUKA
OCBeII[eH!dA, BCE PACTEHUA IOCTEIeHHO BBITAHYTCHA, OKPACKA JIMCTHEB CTAHET
DJIeIHO-3€JIEHOIH.

Y. llapBuH B cBoeil kHure «IIpoMcxoskieHne BUAOB» HA3bIBAJ HeHacJe-
CTBEHHYIO U3MEHUYHBOCTL OnpedenénHoll, TaK KaK OPraHW3Mbl U3MeHSIOTCH
B CTPOTO OIIPefleIEHHOM HAIPABJEHUH — II0J BANAHHEM (AKTOpa BHEITHeH
cpensl.

O/HaKO Ipeesbl HeHAC/IeACTBEHHONH H3MEeHUNMBOCTH OIPAHHYEHBI TeHOTHIIOM
0co0H, CYIIECTBYIOT ONpeeIEHHbIe TPAHHUIILI HBMEHAEMOCTH IIPU3HAKA — HOPMA
pearxyuu. HampuMep, HEBO3SMOMKHO YBEJINYHTH KOJMYECTBO HANOEB MOJIOKA Y
KOPOBBI MACHOH IIOPOABI A0 YPOBHS MOJIOUHOM MOPOJEI, JaKe eCJH YJIYUIIATH
YCJIOBUSA COAEPIKAHUA KUBOTHOIO.

PasHble IpU3HAKM OPraHU3Ma XapPaKTEPU3YIOTCS PA3JIMYHOM HOPMOM peak-
ouu. Hanpumep, He mojgBep:KeHB H3MEHUMBOCTH I'DYIILI KPOBH, IBeT IJas,
oblllee CTPOeHHE CHCTEM OPraHoB. B TO )Xe BpeMs KOJHYeCTBeHHEIE IIPU3HAKH
ocobu (y pacTeHHA — BEeJIWYMWHA JTUCTOBOMU ILJIACTHHKH, YUCJIO IBETKOB Ha modere,
Macca ¥ KOJHUYeCTBO IJIOLOB) UMEIOT HIMPOKYI) HOPMY PeakIHH.

HacaeacreenHas M3MeHYMBOCTh. M3MeHUMBOCTL OPraHM3MoOB, 00YCJIOB-
JIEHHYI0 H3MeHeHHAMH B reHeTHYeCKOM MaTepHalie, Ha3bIBAIT Hacled-
cmeennol. Pazin4aoT MyTAIIMOHHY U KOMOHHATHBHY HACJIEJCTBEHHYIO
M3MEHYHBOCTE.

B ocHOBEe MymayuoHHOU UIMEHYUGOCIMU JIEIKAT MYMAyUU — BHE3alHbIe
CTOHKHe M3MEeHEeHHUA I'eHeTHUYEeCKOro mMarepuaja (CTPYKTYpPHI I'eHa, YHCJIA H
MOCaAeJOBATEIBHOCTH PACIIOJIOMKEHUs I'eHOB B XPOMOCOME, KOJHYECTBa XPOo-
MOCOM).

OCHOBBI yU4eHHS 0 MYyTalMAX, 3aJ0KeHHBIE TOJJIAHACKHM O0OTAaHHKOM
X. ne ®puzom B 1901—1903 rr., He yTpaTHiaHu 3HAYEHHUA H 10 ceil geHb. Pac-
CMOTPHUM OCHOBHBIE ITOJIOYKEHHUA MYTAIlHOHHONH TEOPHH.

1. MyTanmuy BOZHHKAIOT BHE3ATHO, 0e3 BCAKUX nepexonos. IIpra sToM nsMeHsd-
erca crpykrypa [JHK. Haubonsmas onacHocts nepecrpoitkn [JHK cymeersyer
BO BpeMd e€ yABOEHUs, KOTZA BO3ZMOMKHBI OIIHOKH.

Bremnune gakrops! (HanpuMep, BbICOKAS TeMIIEpPATypa, paguania) IOBkIIIa-
0T PUCK BO3HHKHOBeHHUA MyTanuii. @akTopsl, KOTOpPhIE BHI3LIBAIOT M3MEHEHNA
reHOTUIIA, HA3BIBAIOT MYymazenamu.
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Ana mobo3HaTenbHbIix

Honusupyoiasa paguanis, Kak 00HAPYKIIH BIEeDBbIe OTe4YeCTBeHHbIe YUEHbIe
I'.A. Hadcon u I'. C. @Quaunnoe (1925) B onelTax Ha APOMIKAX H AMEePHKAHCKHH
redeTuk I. Ménnep (1927) B ucenegoBaHuax Ha gposodune, obirasaeT CHIbHBIM
MYyTareHHbIM JeHdCTBHUEM, BbI3bIBA€T 3HAYUTEILHYVIO H3MEHYHBOCTHL M'eHOB, KOTOpad
NPOSABIAETCA U (DEHOTHIIMYECKH,

2. Myrauuu HeHanpaBJeHHbI, [I03TOMY COBEDIIIEHHO HeBO3MOKHO MpecKa-
3aTh, KAKOH reH M B KaKOM MecTe OymeT moBpeskaéH. CrefoBaTelLHO, CJIOMHO
NpPOTHO3UPOBATEL, B KAKOM HATPABJIEHUHN U3MEHUTCA OPraHM3M.

ITo xapakTepy HOBPEKASHHA TeHOTUIIA MYTAIMH MOTYT OBITE PeHHBIMH, XPO-
MOCOMHBIMH ¥ T€HOMHBIMH.

I'ennble (MM MOYK06BLE) MYTALIMH 3aTPAarMBaIOT CTPYKTYPY I'eHa, BCJIeICTBHE
Yyero HapylaeTcs IIocjaefoBaTe/bHOCTh HyRJIeoTHaoB B Moderkyiae [HK. Onn co-
CTaBJIAIT caMyto GonbImyio 1 Hanbosiee BAsKHYIO SO0 BCEX MYTaIllMid OPraHu3Ma u
NPHBOJAT K YPE3BLIYANHO pasHOOOpasHBIM H3MEHeHHAM IIPHU3HAKOB. B peaynbrare
FeHHBIX MyTallii 00pasyroTes HoBble Oeaku. Jlame oquH M3MEeHEHHBIN HYKJIEOTH]T
MOJKeT OKas3aTh DOJIbIIIoe BIMSHNE HA KH3HECIIocoOHOCTh opranmnama. Eciii HOBBI
6eJI0K, TIOABUBIIHICA IPH YIACTHH MYTAHTHOTO I'eHa, Oy/IeT CUIBHO OTIHYATLCA 10
CBOEH CTPYKTYPE H CBOMCTBAM OT II€PBOHAUAIBHOTO, OPraHU3M MOXKET IIOTUOHYTE.
HecymecTBeHHEBIE H3MeHeHNA B DelKe HE OTPa3ATCA HA KUIHECIIOCOOHOCTH 0CO0H.

XpomocomHuble MyTallUHA CBA3aHLEI ¢ M3MEHEHHEM CTPYKTYDBI XPOMOCOM.
CTpyKTypa XpOMOCOMEI M3MeHSeTCA DK HADYIIeHUH MOPAJKA PACIONIOMKEeHH A
B HEH I'eHOB.

Yucsmo XxpoMOCOM TaKIKe MOJBEePIKeHO naMeHeHuAM. B aTom ciayuae oTMmeua-
IOTCS TAK HA3LIBAEMBIE 2€HOMHbLE MYTAIMH.

Tlenom — COBOKYIHOCTB TeHOB, XapaKTePHBIX /IS FAILIOMAHOTO Habopa Xpo-
MOCOM B OPraHM3Me OIIpeAeIéHHOTO BUAa. KeaM Yucsio XpOMOCOM yABaHBaeTcsd,
yTpauBaeTcd, T. €. YBeJIMUHBAETCA HA Ie/Ible XPOMOCOMHEIe HA0ODKI, TO PeUYb HIET
o noaunaouduu (ot rpeu. polyploos — MHOTOKPATHBIN, eidos — Bux). BosanKaer
MOJHILIOUANSA B pe3yIbTaTe HAPYINEeHNA PACXOXKIEHH XPOMOCOM B Meiioze. OBa
HauboJjiee YACTO BCTPEUAETCH Y PACTEHHI M ITPOCTEHIIINX, 4 M3 MHOTMOKJIETOYHBIX
JKMBOTHBIX — ¥ JOMK/AEBBIX uyepBei. [lomunionisl XapakTepusyioTesa KPYITHBIME
pasMepaMH, VCTOHYHBOCTBI0 K HeOJIATONPHUATHEIM YCJIOBUAM M YACTO HCIOJb-
3yI0TCA KaK UCXOAHBIN MaTePHAaJ JJIf BhEIBeJeHUS HOBHIX COPTOB (cM. puc. 61).

XpomMoCcOMHBIN HA0OD MOMKET YBeJWUYUBATHLCS WIH YMEHBIIATHLCHA HA OJHY, JBe
u Gonee xpomocoMm. Taxkme MyTanmum, Kax IPaBUJIO, BIEKYT 3a coDOM HAPYINEHNS
B CTPOEHUU U (DYHKITMOHUPOBAHUM KM3HEHHO BAYKHBIX CHCTEM OpPraHoB. BoJiesHb
Jayea — KJjaccuuyecKuil mpumep mogo0HON MyTaluu: y Jojeit ¢ Takum 3abose-
BaHueM B 21-if mape Tpu xpomocombl, A GoabHBIX ¢ cuHApoMoM JlayHa xapak-
TepHEI HADYIIEHHA B paboTe HEPBHON, CEPAEYHO-COCYAHMCTON M APYIHX CHCTEM,
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YMCTBEHHAs OTCTAJIOCTE U B IIEJIOM HeDOIBIIAA TTPOJOIKHUTEILHOCTE MKI3HH (0KO0JI0
50% nereit — HOCHTeJIeH 9TON MyTallMK HE JOXHBAIOT [0 TPEXJIETHErO BO3PACcTa).

3. Myranuu HaciencTBeHHBI. HOBBIM NPU3HAK, HOJIYUYEHHBIH OPraHH3MOM
BCJIe[ICTBHE MyTallH, CTOMKO NepeJaéTca U3 IIOKOJEeHUs B NoKoJeEne. Hampu-
Mep, M3BECTHO, UTO IpH HemocTaTKe BuTamMuHa C B opraHm3Me UeJIOBEKA pas-
BHBaeTca 00Je3Hb IuHTA. YeloBeK BBIHYKAEH MoJydarh Buramus C ¢ numeii.
B To %e BpeMsa Apyrue MIEKOIIUTAIOIHE MOI'YT €ro CHHTE3HPOBATE U3 IVIIOKO3EL.
Cunres BuTamMuHa C uaéT B TPHU aTana, Ka)Iblil U3 KOTOPLIX PEryJIHPYETcs CBO-
um (epMmenToM. Tpu epmMerTa KOOUDYIOTCA TpeMs reHamu. Myrauus OZHOTO
reHa y JpeBHHX IPUMATOB IpHBeJa K TOMY, UTO Ienb obopBaiachk: epMeHT
He obpasoBancsa, cuHTe3 BuTaMuua C Hapymmiacs. [asa o6e3bsaH, MUTAIIIUXCA
3eJIeHbI0, 9Ta MyTanusa MaJjoomytuMa. I[na uemoBeka, KOTODHIH YVHACJIeJ0Ba
€€ OT IPeJKOB, HECIIOCOOHOCTL NPOH3BOAHUTE BUTAMHUH «CBOMMM CHJIAMH» BEI-
3BIBaeT HeOOXOJUMOCTE CTPOTO KOHTPOJHMPOBATH PAIIMOH MUTAHUSA W €XKeIHEBHO
BKJIIOUATH B HETO OBOIH ¥ (OPYKTHI. B nmpoTuBHOM ciiy4ae pasBUBaeTCA IIUHTA.

KoMOuHATHBHAA HM3MeHYMBOCTh. BOBHUKHOBEHHEe HOBHIX KOMOMHAIIAH re-
HOB B IIPOIleCCe Mel03a ¥ OIJIONOTBOPEHHS, a TaKiKe Iepegada reHeTHUECKOro
MaTepHai a H3 KJIeTKH B KJIETKY, HaIpHMep IIPH KOHBIOTAIWH MPOCTEHIINX,
00yCIOBIHBAIOT KOMOUHAMUBHYIO U3MEHLUBOCTD.

Bam u3BecTHO, 4TO HIMEHHO II0JIOBOE PA3MHOMKeHHe 00ecIIedynBaeT 3HAUHTE -
HOe IeHOTHUITMYeCcKoe pasHoobpasue U, CIeI0BaTeIbHO, U3BMEeHUHBOCTh IIOTOMCTBA.

Popnbie 6paTha U CECTDEI IOXOXKU HA POLUTENIEH, U B TO jKe BPeMSA KasK LI
M3 HUX WHIMBUAYaJIeH, HMeeT CBOM HEIOBTOPHUMBIE YepThl. ITO 00BACHAETCH
TeM, 9YTO POAUTENIbCKHE I'eHbl KOMOMHUPOBAJIHUCH BO BCEBO3MOKHBIX COYETAHH-
SX JBaK/bl: B IIpollecce MeHo3a M B pe3yybTaTe CAuAHHA ramer. OnpemnesuTs,
KaKue MMeHHO KOMOHMHAIMH IPU3HAKOB IOABATCA B MOTOMCTBE POAHTENBCKOM
napbl, HEBO3MOMKHO.

Kom6uHaTHBHAA M3MEHUYNBOCTh — OJHA M3 IPUYHUH FeHOTUIIMYECKOro U (e-
HOTHIIMYECKOTO paszHooOpaswdA BUja. BiraronpusATHBIE COYETAHUS NPH3HAKOB,
B TOM YHCJIe IIOJYYeHHBIX M B PE3yJbTATe MYTAIlMil, B KOHKPETHBIX YCIOBHAX
cocoOCTBYIOT NOBBILIIEHUIO KU3HECTOCOOHOCTH ocobeil W BHAA B IIEJIOM.

NPOBEOWUTE WCCNEAOBAHWE

. U3yvyenme HeHacnehCTBEHHONW HW3MEHYMBOCTHM JINCTBEB Yy KOMHAaTHbLIX
* pacteHuii

ITeav pabombt — ybeIUTHCA B TOM, UTO (DEHOTHII OCODH MOXKET H3MEHATHCHA 10
JleiicTBUEM PasHOOOpPAas3HBIX (AKTOPOB CPEJbL.

CpasHHTe pesynbTaThl HabIOAeHHH 3a KOJIEYCOM H 3XeBepHelH, BRpal|MBaeMBIMHA
B Pa3HBIX YCJOBHUAX OCBEIEHHOCTH (CM. IpakTHdYecKyio pabory k § 18).
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OrmeTnTe Pa3iH4YiA B OKpacKe JINCTheB ONBITHBIX M KOHTPOJBHBIX pac'reﬁnﬁ, BE-

JUYHWHEe JHUCTOBBIX IJIACTHHOK, AJMHHe MedAoyanuil. CpaBHHUTE ONBITHLIE PACTEHUHA
€ KOHTDOJIBHBIMH.

CpenaiiTe BBIBON O BAMAHHH (DAaKTOpa OCBEIIEHHOCTH Ha 0OIIMil 0OJIHMK pacTeHHH.
PeaynpraTel paboTel npeacTaBbTe B (OpMe IpPe3eHTAlMH U JOJI0KHUTE Ha YPOKe.

Bonpocbl u 3apaHua

= ©

OxapakTepu3yiiTe HEHACNEeACTBEHHYIO M3MEHYMBOCTL. Moyemy Y. [apeuH Hassan eé
onpenenéHHon?

CpaBHWTE HACNEACTBEHHYIO U HEHACNEACTBEHHYI0 GDOPMbl U3MEHYNBOCTU, BLIABUTE YepThl
CXOOCTBa W Pasnuyus.

MoxHO nu yTBEpXKaaTh, 4TO HeHacNeACTBEHHAA M3MEHYMBOCTL HE 3aBUCKT OT reHoTUNa
ocobun? OTBET aprymeHTupyiTe.

Halioute B MIHTEepHeTe MHMOPMaLUUIO 0 KPUNTUYECKOM OKPacKe TakMx XWUBOTHbIX, Kak
xXameneoH, kambana u ap. MNpumenuTte 3HaHua 06 M3MEHYMBOCTM ONA 0GBLACHEHWS 3TOMO
asnexus. MNogrotoebte B GOpMe Npe3eHTaumMm coobleHne 0 Ponn HeHacneaCTBEHHOM
M3MEHYMBOCTKW B NPUPOAE.

O6bsAcHUTE 3Ha4YEHME TEPMUHOB «HOPMa PeakLMM», «MyTaLua», <MyTareH».
OxapakTepuayiTe OCHOBHbLIE MONOXEHUA MYTALVOHHON TEOpUY.

MpueeguTe Knaccudukaumio MyTauui No XapakTepy NoBPEXAEHWs reHoTuna.
Mcnonb3ysi 3HaHWS O FOMO3WIOTHOM W FeTEePO3MrOTHOM OpraHu3Me, OOKaXWTe, 4TO He
BCErga reHHas Myrauua npossnsercs B peHoTune ocobu.

MHorpga poauTenn roBOpAaT O CBOEM pebEHKe, 4TO «OH — KOMWA Oeayluki (6abyLukm)».
MNPOKOMMEHTUPYIATE 3TO BbICKA3blBAHWE C NO3WLMKN FEHETIKA.

FEHETUKA U NPAKTUYECKASA
AEATE/IbHOCTb YE/IOBEKA

5-

lererTnka — nepcrnexkTHUBHAA, OBICTPO PA3BHBAIOIIAACH OTPACID
COBpPeMeHHOM OMOJIOTHH. Y HUBEpPCAJIbHEIE 3aKOHBI HACJIEACTBEHHOCTH

M M3MEHYHBOCTH CIIpaBe/JIMBHI JIJIT BCeX OPraHM3MOB. B moaHO# Mepe
OHM IPUJIOKHMBL U K 4eJOBeKY. PoJIb TeHeTHKM B IIPaKTHUYECKON
AesATeIbHOCTH YeJ0BEeKa OTPOMHA. S3HAHHUA O HACJEIACTBEHHOCTH

M U3MeHUYHBOCTH NPHUMEHAKT B U3Y4YeHUH, CBOCBPEMEeHHOM BLIABJIEHUH
1 npopMJIaKTUKe HacJIeICTBeHHBIX 3a00JieBaHMiA.

lenernka MMPOKO MCIONL3YETCA B CEJIEKI[MH, OCHOBHOH 3afadeil KOTOpOii
CAYXHUT CO3JaHHE HOBBIX BBICOKOIIPOAVKTHUBHBIX IOPOJ KHBOTHBIX

A COPTOB PacTeHHIi, UTO HO3BOJAET peruaTrs npobyeMy obecnedeHHA
HaceJIeHHUA IJIaHETHl IIPOJOBOJILCTBHEM.

Epumosa, 9 k.
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§ 28.NeHeTuUKa n meanunHa

5
)) Kakwe HacnepcTBeHHble 60Ne3HM BaM U3BECTHbI?

H3yyenne HacJIeICTBEHHBIX 00Jie3HEH CTAJIO0 BO3MOKHBIM C DA3BHTHEM Te-
HeTHUKH Kak Hayku. Hapany c saboneBaHuAMU, BhI3bIBaeMBIMU 0aKTepUAMU
¥ BUpycaMH, ObLIO M3Y4YeHO MHOJKECTBO HacJIeICTBeHHBIX 0oJsie3Hell yeloBeKa.

I'enemukxa uwenoeéexa M3yuaeT CBOMCTBA HACJIEJCTBEHHOCTH H H3MEH-
YHMBOCTH NPUMEHHUTENbHO K YeJIOBEKY — HA KJIeTOYHOM, OPraHM3MEHHOM,
MONYJIANMOHHO-BHI0BOM YPOBHAX OPraHU3aIluu.

3aKOHEI HACJIEJCTBEHHOCTH M M3MEHYHMBOCTH OBLIM OTKDBHITHEI M HOAPOGHO
H3yUYeHBI BO MHOTOM OJiarofiapA MeTony THOpHI0IOIMYecKOro aHanusa, Ipej-
aoxxensHomy I'. Mengeaem.

5 =
)1) B 4ém 3akniovaeTca meton rubpuaoonorMyeckoro aHanmaa?

Vno0HEIMH O0BEKTAMY [JJIS TeHeTHUECKHX HCCJIEJOBAHMH CIYIKHUJIHM BUIHI,
JIETKO CKPEITHBAIOIHECS B HCKYCCTBEHHEIX VCJIOBHAX, HMEIOI[He BEICOKYIO ILIO-
JIOBUTOCTB ¥ KOPOTKMI YKUSHEHHBIN IIUKJI. OTO OJHOJIETHHE DACTEHUA, HATIDUMED
ropox, HaceKoMbIe (ILToZ0oBas MYIIKa-apo3oduaa), HEKOTOphEle GaKTepuu.

Hna demoBeka Kak BHAA HEBO3MOMKHO MCIIOJIB30BATh MeToJ IMODPUA0JIO-
TUYEeCKOr0 aHAJIKW3a B IeNdAX H3YUEeHHA ero HACJEeJCTBEHHOCTH M H3MEHUH-
BocTH. HeMHOrouuciieHHOE IOTOMCTBO, 3HAYHTENbHAA MPOIOJKUTEILHOCTE
JKHU3HHU, HEOCYIIeCTBUMOCTE IeJIEHAIPABIEHHOTO CKPeIIUBAHUA B MHTEpPecax
HCcceloBaTeNA IPUBEIN K He00X0ANMOCTH IIOMCKA HOBBIX METOJ0B U3y4YEeHU S
TeHeTHKH UYeJIOBEeKa.

ObmieHay4YHOE IPU3HAHKE MIOJYYUIYA TeHeaJIOTHYeCKHH, OJIM3HEOBBIH U psj
IPYTHX METOJ0B MCCJIeLOBAHUA I'eHEeTHKH YesoBeKa.

I'eveamoruueckuii meron. B OCHOBe IeHEATONMYECKOr0 METOAA JIEeXAT CO-
cTaBJIeHHE W AHAJTH3 POJOCJIOBHOH CXeMEBI — zeHeanozu4eckozo dpeea. Ha re-
HEaJIOTHUYeCKOM JpeBe YUHUTBLIBAIOTCA BCE UJIEHBI CEMBH — HOCHUTEJIHU ITAHHOIO
IIPU3HAKA ¥ BOBMOXXHOCTH IPOABIEHHUA €T0 B CIAEAVIONIUX NOKOJEeHUAX.

HacnenoBanue oTaenbHbIX 3a00/eBaHUIT MOXKHO IPOCIENUTH HA IIPHMepe
3HAMEHWTHIX JUHACTHI, B TOM YHCJIe KOPOJeBCKHUX. Hanmpumep, HacenCTBeH-
Hadg aHOMAaJIMA CTPOEHUSA Uepella, BhIpaskamplasgca B c1aboil HuxKHell yeaocTu
W TOJICTOM HU¥KHe# rybfe, Tak HaspiBaeMoil rabcOyprekoi rybe, 6blj1a pacnpo-
crpaHeHa B JuHAcTHH ['a6cOypros Ha MPOTAKEHUH CEMU BEKOB.

ITeyanrHO HM3BECTHYIO reMO(MHINI0 HA3HIBAIOT «B0/Ie3HBIO KODPOJei», TaK
Kak dYallle BCero OHa BCTpedYajach B KOPOJEBCKUX CeMbAX. DoJie3Hb BhIpama-
eTcAd B HEOCTAHABIMBAEMBIX KPOBOTEUEHHAX, BOBHMKAMIIWX NIPH MaleHIInx
panax. Ilas mapckoit cemby Poccru MCXOMHOM HOCUTEIBLHUIIEH reHa reMopuiInm
CYUHTAIOT aHIVIMHCKYI0 KopoJeBy Burropuio. BEyuka Buxkropum Amuca (sxeHa
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pycexoro mapsa Huronas II Anexcamapa ®PénoposHa) nepejana sty 06oJie3Hb
napesnay Ajnekcen. I[Ilupokoe pacrmpocrpaHenue 3a00/I€eBAHUA CPeIy APCKHUX
damunuii o6pACHAETCH WX DIM3KOPOACTBeHHBIMH Opakamu (puc. 52).

Wcnonpays reHeasorudeckoe ApPeBO, MOMKHO IPOCJEIUTH W HacleloBaHUE
MYBBIKAIbHBEIX cmocobuocTeit. PogocimosHas cemeiictBa Bax (pme. 53) Begér
Hayano or Peiira Baxa, ymepmero 8 1619 r. 3a aBa cronmeTua u3 TUHACTHH
BaxoB, HacuMTHIBAIONIEH IIecTh NOKOJEHHMH, Oojee 25 UeJIOBEK CTAIH BbIAa-
IOIMIEMHCH U OJApEHHBIMH My3bikanTamu. Cpenu mereit Morampa CebacthsaiHa
Baxa y Tpéx ObLIM BRIABIEHBI OOJBIINE MY3bIKAJNbHBIE CIIOCOOHOCTH, & JBOE
OKa3aJIMCh UCKJIOUYUTEJBHO olapéHHbIMU. KOHeUHO, My3bIKaIbHbIE CIIOCOOHOCTH
IepesalTcA MO0 HACJeJCTBY, HO WX HPOABJIEeHHe B OOJBINION Mepe 3aBHCHT OT
Cpe/ibl, B KOTOPO# BOCIHMTHIBAETCA DeDEHOK.

HACNELOBAHUE TEMO®UINU Y YJIEHOB LAPCKUX DAMUIIUNA

3popoBas

KEHLLMHA
MysxuymHa JKeHLMHa — HocuTeNb
c remoqmnweﬁ reHa remogunun

Puc. 52. Tereasornueckoe IpeBo IOTOMKOB KOpPOJieBEI BukTopmun

B
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FEHEAJIOTM4ECKOE APEBO U. C. BAXA

Dent

FaHc Jlunc
Ei}—l—o lii
FeHpux Xpuctod Worauu

. O & S0omOoM WO 000
Eﬁ% -ﬁ@ﬁ) Jame el ma

Worauu CebacTbaH

SR SIS

Bulpaiowmecs My3blKaHTbl .. OpapéHHble MyablKaHThl

Puc. 53. Illectrs noxkosnennii cemeiicTBa Bax ganm MHPY MHOMKECTBO OJaPEéHHBIX
M BBIJAIOIIMXCSA MY3EIKAHTOB

Ana mobosHaTenbHbIx

Ponw BHemHEl cpensl B GopMEPOBAHIK (DEHOTHIIA TO3BOJIAET BLIABATE 0.1U3HEUO-
8bLil memod. Ilpu arom uccneayoTes oiHOANNIeBLIe 6IU3HENSI, T. €. DA3BHBIIHECH U3
OJIHO¥ OTLJIONOTBOPEHHOM AlineKieTku. Pasgaenenne sEroTsl Ha 61aCTOMEDE! B [IepPBhIe
MOMEHTBI JeJIeHHA YaCTO NPHBOJHUT K HE3aBHCHMOMY Pas3BHTHIO KarKJIOI0 H3 HUX.

Pasnuuus B denorune y ogHOAWIEBEIX OJH3HENOB (9TO HEe TOJNBKO NPHU3HAKHA
CTPOEHHA, HO H 0CODEHHOCTH XapakTepa, MBIIIJIEHH) MOTYT GbITh CBA3AHBI C BJIH-
fAHWEM BHEIIHell cpeJbl, B KOTOPOH BOCIIHTEIBAJINCH JETH.

Pasnoatiueebie Gausieybl POKIAIOTCA B PE3yJbTaTe OILIOZOTBOPEHHS PA3HBIX
AHNEKJeTOK Pa3HBIMU CIIEPMATO30MAAMU H MOTYT OBITh KaK OJHONOJBIMHM, TaK
UM PasHONOJBIMH (B TO BpeM#A KakK OJHOSANIEBble OJIUSHEILI BCETa OJHOTO I10J4a).

B reHeTHke uyejoBeKa IHPOKO NPUMEHSIT NONYAAYUOHHO-CTNAMUCMUYECKU
MeTOJ[, Ha OCHOBE KOTOPOI'0 M3yYaeTCs IeHeTHYeCKAad CTPYKTYpa HONYJIAMHN Yelo-
BeKa M M3MeHeHUe 9TOH CTPYKTYDHI U3 NOKCJeHUA B TOKOJeHHe.

IHumozenemuyueckull 1 MOJLEKYAAPHO-2eHEMULECKUT METOALl PA3BUBAIOTCS
B HacTofAllee BpeMa 0co0eHHO OBICTPHIMH TeMnamu. I[MTOreHETHYECKHM METO0M
M3y4aioT YHCJ0 H CTPYKTYPY XPOMOCOM, BBIABJIAKT XPOMOCOMHBIE [IEPECTPOMKH,
YTO MO3BOJIAET CTPOMTH IeHeTHUYeCKHe KapThl. MoekyIfapHO-reHeTHYeCKHH MeTox
1103BOJIAET NPOHUKHYTh Ha YPOBEHBL IeHa Kak ydacTka moneryasl JJHK, uayuuts
ero XMMH4YeCKYI0 IIpHpoay.
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Hacaencreennsie 3afoeBaHusA W HX npeaynpesknenne. Cpeau HaclIe CTBeH-
HBIX 00JIe3HeH HMeJIOBEKA BBIAEJAKT XPOMOCOMHLIE W T'eHHEIE.

Xpomocomubie Goneanu 00yCIOBICHB M3MEHEHHEM UYHCJA U CTPYKTYPBI
xpomocoMm. K HuM oTHocAT Gonesus llayHa, IpH KOTOpPOH B opraHM3Me Ha-
CUMTHIBAIOT 47 XpOMOCOM — JIMINHsAA XpoMocoMma B 21-i mape (puc. 54).

5
)) BcnomHuTe, KakoBbl HAPYLIEHWS B Pas3eBuTK BOSbHBIX C CUHApOMOM ayHa.

JInmHAA NoJoBad XpPOMOCOMAa HJIH HEJOCTATOK OJHON M3 HUX TAKIKe fAB-
JigeTcAa NPpUYIHHON 3abosieBanmA. Berpeuaores MY»KUYHHEL ¢ TPeMA IOJOBBIMHA
xpomocomamu (XXY), a KeHIUHBEI — € OfHOH X-XpOMOCOMOH. ¥ TakHX
0ONBHBIX He CTOJb APKO BBIPAXKEHBI Je(eKThl YMCTBEHHOrO Pa3BHTHA, KakK

XPOMOCOMHBIE HACNEACTBEHHbBLIE BEOJIE3HMU

? ¢ . e : £ 2
Y U e BN M2 w2
1 2 3 4 5 6 7 8 9

B OYE OB A AR Am . ax g <~ me

10 11 12 13 14 15 16 17 18 19 20

Puc. 54. Xpomocomusrit Habop 1 deHOTHNHYECKHEe NPU3HAKK PeOéHKa ¢ cuHapoMom JlayHa
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y jaionei ¢ cunapomom llayna. OaHaKo AJig HUX XapaKTepHB! HeIPOIOPILHO-
HAJIBHO CJIOXKEHHOEe TeJI0, HAPYIIeHUuA PA3BHTHA NIOJIOBBIX OPraHOB, HEPEIKH
aHOMAJHUHU POCTA.

I'ennwvie 60n1e3nu OOYCIOBJIEHEl HAPYIIEHUEM CTPYKTYDPHI TEHOB. JTO BBISHI-
BaeT B OpraHu3Me aHOMAJIHH, HATTPHUMEDP AUCIPOIOPIHOHAIBHYIO KapJIUKOBOCTE,
MOJUJAKTHIINIO (JTUIITHKE TTaJbIlbl HA PYKaX U HOrax), JaJbTOHH3M, IeMO(UIHIO.

Menuko-reHeTHIeCcKOe KOHCyIbTHpPoBaHHe. Haunbonee pacnpocTpaHEHHEIM
BUJIOM NPOMHIAKTHUKH HACJeICTBEHHBIX 3a0oJieBaHUN ABIAeTCA MedUKO-
2eHemuvecKoe Koncyrbmuposanue. Mcronbaysa Bce BO3MOMHBIE METOABI TeHe-
TUUYECKOTO MCCJIeJOBAHUA (B TOM UHCJe ¥ HH(MOPMAIMIO O 3J0POBBE POJICTBEH-
HHUKORB), CIIEIIUAJIUCTHI ONIPEeeIAI0T BePOATHOCTE UM CTelleHb DUCKA PO IeHUA
pebéHKa ¢ HacJeJCTBEHHBIMHA AHOMAJNUAMH B KOHKPETHOH CeMbe.

IocTaTO4YHO ITMPOKO PACIIPOCTPAHEHO AUATHOCTHPOBAHHE HAC/eJCTBEeHHEBIX
DoJieaHel 10 poskaeHuA pebéHKa. MeTogaMu HOPOLOBOI TUATHOCTHKH HCCIEOYIOT
OKOJIOILTOAHYIO YKHUIKOCTh, B KOTOPOH HAXOAATCA U KJIeTKH 1ona. C moMoIsio
meHTPpU(YTrupOBaHNA e€ pa3nendoT Ha Gpakuun. B HUX HccaeayioT cofep:xaHue
NPOMEXKYTOUHBIX IPOAYKTOB OOMeHAa BEIeCTB [AJiA BHIABJIEHHA 3a00IeBaHMA,
BBIBBAHHOTO TeHHOM MyTanuei. 3apobllieBble KJIGTKM BbIPAI[MBAIOT HA IHTAa-
TEJBHOU Cpejle ¥ MCHOJIB3YIOT JJIsl ONpelelleHUs YHUCJIa XPOMOCOM, BBEIABIECHHUA
BOBMOKHBIX XPOMOCOMHBIX aHOMAaJU# (puc. 55).

KyneTypa KneTok

OkoncnnoaHas

XMAKOCTL
Knetkn nnopa

rr————

&L

XpomocoMbl __‘ﬁ:;\-;'%z

Puc. 55. Meroa npeHATANIBHOIO (IPUMEHAEMOT0 A0 POXKIEHHA) IMAaTHOCTHPOBAHMA
HacJaeICTBeHHEIX 3a0ogeBaHUil
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Ansa mobo3HaTenbHbIX

HWudopmanusa o reseTuyecKuX 0CO0EHHOCTAX KAXKI0r0 uejJoBeKa JaéT BO3-
MOJKHOCTE €Ié N0 pokAeHus pe0EHKA NpelcKasaTh, K KAKUM HacJeICTBeHHBIM
3abosieBaHuAM OyAeT NpeApaclioiOKeH UeJIOBEK, ONPEeNeNTh MepPhl NPOMHIAKTHKH
U JedeHusd, AajbHelmuil Beibop npodpeccun. Tak, y HocHTeneit MyTamuu, IPHBOLH-
meil K TamacceMuH (3a60/eBAHII0 KPOBH), IPY TIOBLIIIEHHOH (hU3NUECKOH HArpysKe
MOYKeT HACTYIHTh CMeDTh BCJEACTBUE H3OBITKA KHCJI0POJa B KPOoBU. TakuM JIOAAM
IPOTHMBONIOKA3aHA, B YACTHOCTH, ITpodeccusi MHJIOTA aBuaiaiinepa. iM uHOrja NpUXo0-
JUTCS WCIO/I30BATh KUCJIOPOIHEIE MACKH, KOTOPEIE B CJIydYae HOCHUTEILCTBA MYTAIINH
IPEeJCTABIAIT YIPO3Y sKUSHU MIHJIOTa, CAeJ0BATEIBHO, H YIDO3Y "KHU3HH HaCCaKUPOB.

fAnonckue yuéHble, MCCIEAVH MOCIEeNCTBHA ATOMHON GoMbapAUPOBKHA B XH-
pocume u Haracaxkm, yCTAHOBHJIM, YTO XPOMOCOMHBIE MyTanuy 00HADY:KHBAKTCH
y JI0fed Jake CIyCcTs JeCATKH JeT IMocje ATOMHBIX B3PBIBOB.

Has Toro uTo6bl 06e30TACHTE YEJI0BEKA 0T MyTareHoB, KajkJoe HOBOE BelllecTBO,
npegHasHAYEeHHOE Ui MeJHIIHHLI, CeJbCKOr0 X034HCTBa, THINEBOH ITPOMBIIILIEHHO-
CTH, IPOXOJAUT TECT HA MeHEeTHYECKYI0 aKTHBHOCTb. M TonbKO ybelHBIINCE, YTO TO
WM WHOE BeIllecTBO He MYTATeH, NeHeTHUKHM PEKOMEHAYIOT ero K MCI0Jb30BaHHUIO.

IIprunHOil HacJeACTBEHHBIX 6oJie3HEH MOKeT OBITH [elicTBHEe (PaKTODPOB
BHeIIHe# cpenbl. MoHM3UpyoOIIAa paguanuid, yIbTpa@uoJIeTOBOe M3JIydeHue,
pPasJINYHbIe XUMUYECKUE COeITNHEeHN s, JeKapCcTBa, A9p030JIH, KPacuTe Il U Jaxe
OUIIeBble JOOABKH MOTYT CTATH MyTareHAMH, T. €. BhI3bIBATH MyTAIlUHU B KJIET-
Kax YeJOBeKa.

Hepenxko npuymHa aHOMAaJbHOTO pasBATHUA Oyayinero pebéHka 3akjroda-
eTcss B yImoTpebJIeHUM ero POAUTENIAMHU CIIMPTHBIX HANHTKOB M HAPKOTHKOB.

MHorouncJIeHHBIMA MCCIEI0BAHUAMM YCTAHOBJIEHO, UTO Y PoAUTENel, cTpa-
JAOIIHUX aJKOrOJH3MOM M HAaPKOMaHHEN, 3HAYUTEeJIbHO Yallle BCTPEYAKTCH
cIydYaH POMKIeHUA MEPTBOPOKIEHHLIX, HEJOHOIIEHHBIX, YMCTBEHHO OTCTABIX U
CTPAJAIOINX PA3IHYHBIMY (QHU3NUECKNMH U HEPDBHBIMHU PACCTPONCTBAMHE JIeTell,
a TaK’Ke BBICOKA MX CMEPTHOCThH Ha MepBOM IOAY *KHU3HU.

Bonpocekl n 3apaHua

O6bACHUTE, NOYEeMy MeTon, rMBpUaAONOrMYecKoro aHanuaa HeNnpUMeHuM Ana Yenoseka.

[2]* Ha ocHoee nHdopmaumu, NnpencTasneHHon Ha puc. 54, n TekcTta naparpada aokaxure,
YTO KOSIMYECTBEHHbLIE M3MEHEHWUSI B TEHOME OTPaXarTca Ha kayecTee deHoTuna.

[8] OBbAcHWTE, NOYEMY B COBPEMEHHOM MUPE WWPOKOE pacnpocTpaHeHre nonyy4una npe-
HaTanbHasa (00PO4OBas) AMarHOCTUKA.

[4 Wcnonbaysa [ONONHUTENBHYID BMONOrMYECKYD NuTepaTypy 1 pecypcbl MHTepHeTa
(www.elementy.ru, www.ru.wikipedia.org), no3HakoMmeTecb ¢ NnpobneMoi NposBNeHNs
HACNeaCTBEHHbIX 3a60NEeBaHNA y YenoBeka u OOCTUXEHNAMW FEHETUKK B NpOodUnakTuke
aTux 3abonesaHwin. OdopmuTe paboTy B BUOE NPE3eHTaUMn U BLICTYNNTE C HEW nepen,
KNaccoM MK Ha LIKONBHOW KOHbepeHuun.
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§ 29.NeHeTUKa U cenekuma

5) Hem 00bACHWTL CyllecTsylolee MHOroo6pasne Nopon AOMaLLHMX XWBOTHbIX
B) U COPTOB KYNbTYPHBIX PACTEHWIA?

Cenexyusa (ot nar. selectio — BBIGOP, OTOOP) — HAYKA O METOJAX BEIBEJe-
HHA HOBBIX COPTOB PACTEHUI, MOPOJ MHUBOTHBIX M IITAMMOB MUKPOOPIaHMU3-
MOB Ha OCHOBE€ [OCTH}XEHHH TeHeTHKH, MOJIEKYJIAPHONH OHOJOTHH MU APYIHX
omosiornueckux Hayk. Cejekiueil TakKe HA3bIBAKOT OTPACIb CEJIbCKOXO03dM-
CTBEHHOTO IIPOM3BOJACTBA, 3aHHMAIOIIYIOCA BbIBEIeHHEM COPTOB PacTeHMi
U TIOPOJ KUBOTHBIX.

ITopoda, copm — rpynna ocobeil OJHOTO BHAA, NCKYCCTBEHHO BBIBEICHHASN
YeJIOBEKOM B pe3yJIbTaTe CeJIeKIHUH, 00JIafaoniad IpU3HAKaMHi, HYXXHBIMH Ye-
JIOBEKY H HACJEeIACTBeHHO 3aKpenneéHHbIMA. [1opoasl JKMBOTHAIX, COPTA PACTEHHI
CO37al0T COelUAJIEHO AJIA HNOJYIeHUA HYKHOTO BHA NPOAYKIIHHA.

YenoBek CO3IAJ BCe CYIIECTBYIOIIHE COPTA KYJIBTYPHBIX DACTEeHHUH U HOPOJEI
JOMAITHUX KUBOTHBIX.

On orbupasn caMble KAYEeCTBEHHLIE CeMeHa AUKOPACTYINHX PACTEHHI M BbI-
ceBaJ UX B mOuBY. PacTeHus, BeIpalleHHbIC U3 TAKUX CEMAH, JaBAIK OOJIBIITHI
ypOKAa.

IToromcTBO, MONyueHHOE OT Hambo/Iee IeHHLIX B X03AHCTBeHHOM OTHOIIIeHUH
ocobeill NOMAITHUX JKHBOTHBIX, 00sagano Gojiee BRICOKOH IPOAYKTHBHOCTHIO.
Tax, B yacTHOCTH, OBLIHM BBIBEAEHBI MOJIOYHBIE IIOPOJALI KPYIHOI'O POraToro
CKOTa, KOTOpBIE JaBajJgHd MOJIOKO He TOJBKO BO BPEMSA BCKAPMJIHMBAHHUA IIOTOM-
CcTBa, HO U Kpyraslil rox. [loaunucs mopogel Kyp, KOTOPBIE 110 CPABHEHHIO CO
CBOMMM IIpeAKaMu (AMKUMH OAaHKMBCKHMH KypaMi) HecJHch ropasmo OoJiee
IPONOJIKHUTeNbHOe BpeMd. 151 0X0ThI YesioBeK BhIBeJ 00p3yw cobaky, crocob-
HYIO JOTHAThH Jlajke O4eHb OBICTPOTO 3BepA.

Xorsa 6n1arosapsa IeJieHAIPABIEHHOMY 0T00pY OBLJIO CO3MaHO MHOTO IEHHBIX
AJd 4eJOBeKa IOpOoJ AOMAIIHWX JKMBOTHEIX M COPTOB KYJBTYDPHBIX PACTeHWI,
0e3 3HAHMA 3aKOHOMEPHOCTeH U3MEHUYHMBOCTH M HACJIEJCTBEHHOCTH OPraHU3MOB
4eJIOBEK PYKOBOJICTBOBAJICS JIMIIL HAOJMIOJeHUAMH W AoragkaMu. B momckax
HYKHOTO OH 4acTo ommubasica. [IoaToMy OyTh K MOJYYEHHIO HEOOXOTUMOM I10-
POIBI MJIX cOPTA ObLI YPE3BLIYANHO [IMTEILHBIM.

KpynsedAmuii pyccKHH ecTeCTBOMCHBITATENb, M€HETHK, CEeJEeKIIHOHEep
H. 1. BaBuioB cuMTAal, UYTO CEJEKIMA — 3TO 2BOJIIOIHA, HATIPABJISeMAasa BoJel
yesjoBeKka. OrPOMHYIO POJIb B IOJYUEHUH YPOXAaHHBIX COPTOB PACTeHUN W BHI-
COKOIIPOJYKTHUBHEIX IIOPOJ KUBOTHBIX CHIT'PAJ 3aKOH I'OMOJOTHYECKHX DPSAIOB,
chopmyaupoBasHbeid H. M. BaBuaoBsiM.

3aKoH roMoJorugeckux psagaos. IlosHanne 3aKOHOMEPHOCTEH HACJE/ICTBEH-
HOCTHA U U3MEHYHBOCTH OTKPBIJIO Mepe] celeKIIMoHepaMi GOJbINe BO3MOMKHO-
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CTH II0 YCKOPEHHOMY H3MEHEHHIO DACTeHWH, KUBOTHBIX U MHKDPOOPTraHM3MOB
B HY)KHOM 4YeJIOBeKY HAIIPABIEHHH.

Yenopek JaBHO MOAMETHJI, YTO B IIPHPOJE CpeAM BHIOB OXHOI'O pOXa Ha-
OarofaeTcsa yAMBHTEJBLHOE CXOICTBO B HACJEACTBEHHOI M3MeHUYWBOCTH. Tak,
YV TBIKBEHHEIX BCTPeUaeTCs PA3HOBHIHOCTD JLIHH, ILIOALI KOTOPOH HEOTJIHYHMEBI
ot mnofoB orypua. Cpexu apOy30B ObLIM HaMAEHBI PASHOBUAHOCTH C IJIOJaMH,
IIOXO0XKHUMH Ha IBIHIO.

H. U. BaBunos, u3y4yur MoAo0HBIE CAyYaW y KYJAbTYDHBIX DPacTeHHI,
BEIBEJI 3AKOH 20MONLOZUYECKUX PADO06 HACLeICMEEHHOI U3ZMEHYUBOCMU:
«Buasr u poasl, reHeTudyecKu OJIM3KHe, XADAKTEPU3YIOTCS CXONHBIMHU PAXAMHA
HaCcaeJCTBeHHON M3MEHUWBOCTH C TAKOW MPABUIBLHOCTELIO, UTO, 3HAA pAL GOpM
B [Opeflesiax OJHOIO BHJA, MOMKHO IMPEIBHAETH CYIIECTBOBAHHE IIapalIebHBIX
dopM y Ipyrux BHIOB ¥ POLOB».

Bnaromapsa 3aKoHY rOMOJIOTHUECKHMX DSAJ0B M 3HAHWIO HACJEeICTBEHHBIX
npusHakoB nmeHnnsl H. Y. BaBunosy yaanocs npeackasaTh pAj HEH3BECTHRIX
thopm pyxu. Hanpumep, OH NPOrHO3MPOBAJ CYINECTBOBAHHE DMK C KPACHOI,
Oestoii, 4€pHOIT, (DHOJIETOBOM OKPACKOIl 3€PHOBOK, C OCTHCTHIMH M 0€30CTHIMH
KOJIOChAMM. ITU DOPMEBI JefCTBUTEIbLHO ObIIN IO30HEe OTKPEITH (puc. 56).

3aK0H TOMOJIOTHYECKUX PAJOB CIPABEAIWB HE TONBKO AJISA PACTEHHI, HO
M 1A KUBOTHBEIX. TaK, IPaKTHYECKH BO BCEX I'DYIIAX MKHUBOTHBIX BCTPEUYAIOTCA
anbbmHOCH. H3BeCTHB! alb0MHOCHI BOPOHBI M INHUHIBHHBI, PHICH U KHPadbI,
ropuiasl ¥ aiogu. Ilpuuuna aToro ABI€HUA OAHA — B Pe3VIbTATE AeHCTBHUS
MYTAHTHOTO I'eHa y HUX He ofpaayeTcs MHTrMeHT MeJaHWH, OKPAIIWUBAIOIANA
KOXY, BOJIOCHI (IITepcTh), IJia3a B ONMpeAeJIEHHBIN IBET.

3akoH, chopmynupoaHHbi H. . BaBUIOBBIM, MMEET OTPOMHOE 3HAUEHHE
oA celeKIUoHHON mparTuku. OH mo3BoJfeT olpe-
JeJNUTh HalpaBjJeHHe, B KOTOPOM CelleKIIMOHepam
Heobxoxmumo paborarTs.

Hanpumep, 3HasA, 94TO B pacTeHMsAX CeMeHCTBA
MacJaE€HOBEIX CO/IePyKaTcAd PasjndHble (POPMBI SH0-
BHUTOTO BeIlleCTBA COJMAHWHA, YUYEHBIE CTAJH HCKATh
JUKOPACTyIIui KapTodeis, COJaHWH KOTOPOTO SA0BUT
W S KOJOpPaacKoro »Xyka. Tarkoil kaptodens ObL1
HalifeH. CKkpeniuBaHUEe KYJBTYPHOro Kaprodemas c
AuKopactyieit ¢GopMoOH — NYThH MOJYYEHUSA HOBOTO
copra, KOTOPOMY He CTDAIIleH 3TOT BPEIUTENh.

3aK0HOM T'OMOJIOTHYECKHX PANOB HEPeIKo py-
KOBOJICTBYIOTCS B cBOeil paGoTe (hapMameBTEI IpH
H3TOTOBJIEHHUH JeKapcTB. Hanpumep, sHaMeHHTOE Bamunos
pacTeHHe :KeHbllleHb, UMelolee IemebHBIII KOpDeHb, (1887—1943)

Hwkonawn MBaHoBUY
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3AKOH rOMOJNIONMYECKUWUX PAAOB HACNEACTBEHHOW USMEHYMBOCTHU
Psiaibl CXOAHOH M3MEHYMBOCTY Y Pa3HbIX COPTOR MLLEHULbI

| Teéppan ] Msrkaa | MNocesHan | BoiTaHyTan ] Cky4eHHan |

KpacHblid
KONoc

benbiA

Gt

YEpHLIA
Konoc

Mpumepsbl NPOSBNEHUS 3aKOHa TOMONIOITMYeCKMX PAAOE

i P~
2KeHblueHb 3neyTepoKoKK Komo4nii

AnbbUHOCH! BCTpeYaloTca
3TV pacTeHUna CeMeicTBa apanueBLiX coaepXar BellecTsa, npakTu4ecKn y Bcex rpynn
CXO[HbIE No dpapMakonorMyeckmM CBONCTBaM XUBOTHbIX

Puc. 56. CxogHas H3MEeHUUMBOCTE V OJM3KOPOACTBEHHBIX BUJA0B PACTEHHIH ¥ KUBOTHBIX
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BechMa TpebOBaTeNbHO K YCAOBUAM CDeIbl M MeJJIeHHO pacTér. MccaenoBarenn
HAIILIU AHAJOTH ¢ noN00HBIMH JIEKaPCTBEHHBIMHA CBOMCTBAMHM CPeAM POJCTBEH-
HUKOB JKeHBIIIEHA B ceMeHCcTBe apaJHeBhIX. JJIEYTEPOKOKK CONEpPXHUT BelecT-
Ba, CXOAHBIE IO ()APMAaKOJOTHUECKOMY [JeHMCTBHIO ¢ BeleCTBAMK 3HAMEHUTOTO
JKeHbIIIeHA.

OrpoMHOe 3HaYeHME 3aKOH I'OMOJIOTHYECKHUX DANOB MMeeT AJIA MeJUIHHEL.
Muorne HacJeACTBeHHBIe GOe3HM deJoBeKa M3y4aloT HAa MOJEeNbHBIX 00BbeK-
TaX — JKHMBOTHBIX. TaK, Karapakra (MOMyTHeHHe XPYCTaJHKa) OTMEYaeTcsd y
MBIIIei, KphIC, coBaK W yomazneii, reMoGHIAA — Yy MBIIIEH U KOIIeK, IJIyXo-
Ta — Yy MOPCKHX CBHHOK H cobax.

B HacToAlIee BpeMs yuéHble-TeHeTHKH BILIOTHYIO IPUCTYIHIHA K paciiud-
POBKe TeHOMa pPfAJia MJIEKONHTAIINX, B TOM YHUCJIe YeJI0BeKa.

Ans niobo3HaTenbHbIX

B 1989 r. 6bl1a IPHHATA MeKAYHAPOAHAS porpaMMa «'eHoM desoBeKa», B paMKax
KOTOpO# paGoTaloT yuéHble DA3HBIX CTPaH, B ToM dnciae u Poccun. IToT riobanbHblil
OpoeKT yememHo s3asepurmica B 2005 r. onpejereHneM MOJTHOH IIOCIEL0BATEIBHO-
CTH HYKJEOTH/IHBIX 3BeHBEB, COCTABIAIOIIMX TeHoM dyegoBexa. OgHaKo BialeHHe
nHpOpManuell 0 mocief0BATeILHOCTH a30THCThIX ocHOBaHMH B menax [THE emé
He 03HAYaeT, YTO JIOAH OYAYT 3HATh, KaKkue (YHKIHH BhINDOJIHAKIT paciuu(ppoBaHHEIE
TeHbl, KaK peryiaupyercs ux pabora. 9ro eié oJ[HO HaIpaBaeHHe IOMCKa MeXAyHa-
ponHOIl mporpaMMbl «['eHOM UeJIOBeKa».

UcenenoBaHusa YUEHBEIX TOKA3AIH, YTO CXOACTBO T€HOMA YeJIOBeKA W MEBIIIH
cocraBinsger okoa0 80%. 1o oTKpeITHE 00BACHSET BOSHHKHOBEHHE CXONHOM
M3MEHYHMBOCTH H OJIECTAINe MOATBEPKAaeT 3aKOH TOMOJOTHYECKHX DALOB
H. 1. Basuiosa. Kpome Toro, oHO CIOYXKHT eIlé OJHHM JOKa3aTelbCTBOM 00-
IIHOCTH IIPOMCXOMKIEHUA MJIEKOIHMTAIIUX *XKUBOTHBEIX, B TOM 4YHCJIe U YeJo-
BeKa.

Bonpocs! 1 3agaHus

O6bACHUTE 3HAYEHNE TEPMUHOB «Cenekums», «nopoaar, «CopT».

2] Wcnonbaysa MHGOPMaLMIO, NPEACTaBAEHHYIO Ha puc. 56, oxapakTepuayiTe 3HadveHve

oTkpbiTus H. WU. BaBunoBbIM 3aKOHa rOMONOMrMHYECKUX PROOB B HAC/EACTBEHHON U3MEH-

YUBOCTW A5l COBPEMEHHOW Cenekuuu.

CornacHel N Bbl C YTBEPXOEHWEM O TOM, Y4TO FEeHeTVKa ABNAETCA OCHOBON cenekumn?

OtseT obBocHyiTE.

4] Wcnonbays pecypcs MHTepHeTa (www.elementy.ru, www.ru.wikipedia.org, www.membrana.ru)
1 APYryIo AONONHUTENBHYIO IMTEPATYPY, NOAroTOBbLTE cooBLeHne 06 UTorax u AOCTVKEHWAX
MEXyHapOAHOM NporpamMmel «eHOM Yenosekar» No PaclwmndpPOBKe reHeTUHeCKoro koaa
yenoseka. MoAroToBLTECH K AUCKYCCUM 00 3TMHECKMX Npobnemax, CBA3aHHbIX C BO3MOX-
HOCTAMMW NPOYTEHUA NOCNEA0BATENLHOCTM FEHOB B FrEHOME KaXaoro 4enosexa.

©
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§ 30. UcxopHbiit MaTepuan ans cenekuum.
UckyccTBeHHbI 0TOOP

HTO ABNAGTCA MCXOOHBIM MATEPUANIOM [/19 BbIBEAEHWNA HOBLIX COPTOB PACTEHWIA
1 NOpPOoa, XNBOTHBLIX?

A
(= \‘

Ana niobosHarensHbix

Ha ocHoBe 6oraroro skcreJUIHOHHOIO MaTepuasia GLLIM yCTAHOBJIEHHI I'eorpa-
(puyecKre LHEeHTDBl TPOMCXOKIEHUA KYIbTYPHBIX pacTeHHi.

Llenmpol npoucxoxdenun KyaLbmypHubLx pacmenuti — MecTa, Te HabIoLaeTcs
ux HamboJblee BUIOBOE W COPTOBOe MHOrooGpasme. Kak mpaBmHiIo, OHH cOBHAZA-
IOT ¢ ouaramu ApeBHelilero semuefiesind. B peaysabTaTe MCCIefOBAHUI BBIABJIEHEI
CceMb TaKMX LIEHTPOB, H3 KOTOPBIX TPH PACIIOJOMKEHH B A3HH, ABa — B AMepHKe,
oquE — B Adpukre u ogur — B Esporne (puc. 57).

K nenrpam mpoucxos/ieHus KyJbTYPHBIX DACTeHHIl OTHOCAT CIIeyION[He:

Hucnoasuamexuit — pognHa prca, CaXxapHOrO TPOCTHMKA, IUTPYCOBBIX, GaK-
JlayKaH, MAaHro, Orypla;

Bocmounoasuamekuii — popuHa Mpoca, PEUMXH, Yasd, COX, MHOIMMX ILIOJOBEIX
(cnuBbl, AGIOHU, TPYINH);

FOzo-3anadnoasuameruil — popWHA NINEHUIBI, TOPOXA, PIKH, JYKA, YECHOKA,
BUHOTDAA;

Cpeduszemnomopckuii — pOIMHA MACJIHH, OBCA, MHOTHX OBOIHBEIX KYJIBTYD
(CBEKJIEI, KATIYCTHI, PENEI, PEALKH);

Abuccuncruil (B Adpuxe) — poxuna Kode, TBEpAOH NIIeHUIBI, TOPYMILLI, JHHA;

ITenmpanvroamepurarcrkuil (8 MeKcHKe) — POAMHA KYKYDY3HI, XJIOMUATHHKA,
nepua, ThIKBBI, KaKao, TOMATOB, II0JCOJHEYHHAKA;

IOxcnoamepukanckuil (B AEgax) — poauna xaprodens, Tabaka, aHaHaca,
apaxmca, XMHHOTO JilepeBa M MHOTHX APYIHX KYJIBTYD.

Yuenue 06 mcxogHom marepuase. Kaxawii cenexmuonep, paboras Haz
CO3JaHWEM HOBOT'O COpTa, He MoOeT 000HTHCh Oe3 06pasIloB Pas3JIMUHBIX CeJib-
CKOXO03AMCTBEHHBIX KYJILTYD U UX ANKOpPACTyIIux copoauyeit. Cosganne reHeTu-
gecKoro GoHLa MCXOAHOTO MaTepHaa JJIs CeJIeKIIUH B HAIllell cTpaHe CBA3AHO
c umedem H. WM. Basusosa. ITog ero pykoBoscTBoM ObLIM HAIIPABJIEHEI HECATKN
SKCHEAUI U B Pa3TUYHBIe YTOJKH 3€MHOI0 IIapa AId MOHUCKA IpeIIeCTBeHHH-
KOB MHOTHX KYJIbBTYPHBIX PACTeHHIL.

IIponosskas Tpagunuu, sanoxesssle H. . BasunossiM, yuénsie Beepoc-
CHUHCKOT0 MHCTHTYTA DACT@HHEBOACTBA OPTAHM30BAJIM MHOMECTBO JKCIIEIH-
UM B pasJMyYHBbIe PAHOHE! MEDPA AJiA ODHOBJIEHHS U IOIOJIHEHUS KONJIEeKIIHH
pacTeHWH.

Bnaropapsa cosganmio atoro Gorareifmero GoHaa caesaHsl 00JIbIINE YCIEXH
B BBIBEJ€HHH HOBEIX COPTOB 3€PHOBBHIX, TEXHUUYECKHX, OBOIIHBLIX H ILJIOJOBBIX

KYJAbTYD.
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FEOrPA®USA MPOUCXOXAEHNA KYNIbTYPHbIX PACTEHUN

OcHoBHbie reorpaduyeckme LeHTPbl NPONCXOXASHNA KYNIbTYPHBLIX PAcTEHWA

m KOxHOasmaTckuin @ BocTto4yHoasnarckuit
m lOro-3anapHoasnarckuii ‘@,’ CpenvaeMHOMOPCKIUIA
m ABGUCCUHCKUIA m LieHTpansHoaMepuKaHCK1it

l@ KOXHoaMepurKaHcKui

Pue. 57. LIeHTDBI IPOUCXOKIEHHA KYJILTYPHBIX PACTeHHH

McxonHBEIM MaTepuaaoM AJS COBPEMEHHOH CeleKIHH B JKHBOTHOBOJCTBE
CJOyKaT yiKe CYIIeCTBYIOIIME TOPOAbI AOMAIIHMX MKUBOTHBIX, NTUKHE IPEIKU
KOTOPBIX AABHO OBLIM IPHPYUYEHBI YEJIOBEKOM B CBSA3H C MEPEX0J0M OT OXOTEI
u cobHpaTenbcTBa K 3emJjelenuio. Tax, pOAOHAUANBHUKOM IOPOJA KPYIHOTO
pOraToro cKora ObLI MUKHH OBIK TYD, KOTOPBIM 38 HECKOJBKO THICSYEIETHH 10
Hamell 3pel obuTas no Beeir EBporne, Aszuu u Cereproit Appuke. JUKNM IIpeKOM
COBPEMEHHBIX JOIIafel CUMTAIT Jomaab IIp:KeBaIbcKoro, COXPAHUBIIYIOCA 0
Hamux aHeit B MoHronuum, u tapnaHa, oburasumero B EBpone., Boax u maxan
Jajiy Ha4Yajlo BceMy MHOroo6Gpasmio mopon cobax.

Odomawnueanue — IIUTEIbHBIN MPOIECC NPEBPAIlEHNA AUKHX KHBOT-
HBEIX B IOMAIIHUX, KOTOPBIH OCYIIECTBJIAJICSA OJJHOBPEMEHHO B PAa3HBIX paloHAaX
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3eMHOr0 1apa. JI1oau BeIpAINUBAIK JeTEHBIIIEH JHKHX KHBOTHBIX, KAKHM-TO
obpasoM momaBmMMX K HEM. M3 IMKUX Jiydlie BCEro BEDKHBAIN Te, KOTOPbIE
MeHee arpecCHMBHO OTHOCHJMCE K IIPHPYYEHHIO. 3aMETHB, UTO OJ0MAIlHEHHEIe
JKHBOTHBIE IIPUHOCAT II0JIB3Y, UX CTATHU DPA3BOAUTE He TOJBKO IJIfA MOJYYEHHSH
Msca, HO ¥ B KAYECTBEe HCTOUHHUKA MOJIOKA, AUIl, IIIePCTH U APYToi MPOLYKIINH,
TaKk HeoOX0IUMOil UeloBeKy.

HcexycerBenHblit or6op. OT6op uyesoBeKoM Hambojee IeHHBIX B XO03:ii-
CTBEHHOM OTHOIIEHHMH Oocobell }XUBOTHBIX W PACTeHUH IOJAA IOJYYeHHH OT
HHX IOTOMCTBA C KeJaTeJbHBIMM NPH3HAKAMH HA3BIBAIOT UCKYCCMBEHHbLM
ombopom.

HcKyceTBeHHBIH 0T60D — BajKHEHIIHI MeTOM CeJeKIIMU U OCHOBHOM (hakTop,
00yca0BUBIINIT MHOTOOGPa3He MOPOJ JOMAIIHUX HHUBOTHBIX U COPTOB KYJIBTYD-
HBIX DACTEHHI.

Brauase uesloBeK MaJIO 3aJyMBIBAJICA O JAJbHEHIEM YIYUIIeHNH HYXHBIX
Ka4ecTB Yy OJOMAIIHEHHBIX HM KHMBOTHBIX. Tak, OH HCIOJIL30BAN B IHINY B
IepBYI0 OdYepeAb MAaJIONDUTONHBIX AJA AAalbHeHINero pasMHOMKEHHMS ocobeii.
BribpaxoBriBaa ux, oH Oecco3dHaTeJBHO CIOCOGCTBOBAI TOMY, UTO IS [JAJb-
HEUWIIero pasMHOMKeHHA oToupanuck Hanbosee xu3HecnocobHbie ocodu. Takoit
orGop Y. JapeuH Hassan GeccosnamenvHbvim. BeccosHaTenbHEIN 0TOOD CBOAUTCS
K BBIOpDAaKOBKe HEYAOBJIETBOPHUTEIbHEIX NPH3HAKOB. IIpH 3TOM OTCYTCTBYeET
OCO3HAHHAA IIe/lb CeJeKIIHOHHOH padoThI.

HAns niobo3HarenbHbIx

TIpu packonkax Ha Teppuropuu Mpana, rae xKorga-To pacrnojarajioch paboBia-
JeJb4YecKoe rocyapeTeo JiaM, apXxeoJory HAILIH JOCKY ¢ H300pakeHneM JIOMaam-
HBIX ros10B. M3yunB HaxoAKy, y4éHEIe IPHILIH K BEIBOLY, YTO Ha JOCKe usobparkeHa
OfHa M3 IEePBbIX POJOCJOBHBIX Jomajei. [[peBHNH KOHEBOJ YVBEKOBEYMJ HA JOCKE
TPH THNa& NPo(UISA TOJOBHI JOIIAAHN M TPH THIA KOHCKOH I'DUBBEI. OTH NPHU3HAKH,
B YHCJIe APYIHX, M CeroJHsA CJIYKAT COBPEMEHHEIM KOHEBOZAM [JiA ONpeAeIeHHS
nopoj jJomajnei (puc. 58).

Ilosaree cTanm HCIOIB30BATE Ie/leHANIPABIEHHOE CKpelnuBanue., Hanpumep,
JUIA pasBeIeHNA e30BBIX Joliaseil oT0Mpaan ObICTPHIX, BHIHOCJIUBEIX JKepediioB
# KOOBLI, a XOPOILIMX TATJIOBBIX JIOMIAZEH MOJYYAIH OT CHIBHBIX U CIOKOMHBIX
JKMBOTHBIX.

Takum o6pasoM, IOCTeIeHHO HA CMEHY OeccOo3HATEJBLHOMY OTOODPY IPHINE]
oTbop memoduueckui. Ero xapakrepHas 4epTa — I[IOCTAHOBKA UYETKOH LieJH,
ompejend0Iiell OyAYIIYIO IOPOAY MM KeaeMbldl copr. IIpu aToM cemekmuo-
HepBI BHIABJIAIT U COXPAHAIOT JYUYIINUX 0co0el, COOTBETCTBYWINHX CTAHZADTY
(yiKe cyIIecTBYWOIIEMY HJIH Oyaymemy).
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CENEKUUA XUBOTHbIX

PopocrnosHas nowiapeu,
HacuyuTbiBalOLLaa
6000 net

CoBpeMeHHble ’ . s : . w
nopogabl nowagei

Opnoeckas

AHrnuinckasn
pelcucTas

CKakoBas

Bnagpumupckunia
TAXENOBO3

Puc. 58. PogociiopHas jomajaei, HacuuTeBaoomaa 6000 gter, 1 coBpeMeHHBIEe TOPOALI
Jomaaen
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Ans mob6o3HarenbHbIx

B :XMBOTHOBOJCTBE M DACTEHHEBOJCTBEe NPUHATO PA3NWYATH ABA OCHOBHBIX
NPUHIUIIA METOAUYECKOr0 0T60pa — MACCOBBIH W MHIMBU/YAIBLHBIH,

Macco6bLit 0m6op NpoBOAAT TOABKO 0 MEHOTHITY, T. €. ¢ YIETOM JIHIIb COBOKYTI-
HOCTH NPU3HAKOB opranusma. Ilox6op poaurensckux map oreyrersyer. Hanpasien
aToT 0TOOP Ha MOjAAepaHNe JAHHONH HOPOLBI WM COPTA HAa 3aJaHHOM YDOBHE.

Taxk, y Kyp nopogs! pycckas Genas, IIHPOKO PACIPOCTPAHBHHON Ha nrunedep-
Max, COXpaHSIOT TOJNBKO caMOK Maccoil He menee 1,8 kr, Hecynux 200 u 6onee gui
B roj, 00nagaomux 6e10i OKpacKoil U TUIMIEHHBIX HHCTHHKTA HACHIKHBAHMUS, Kyp,
KOTOpBbIE He COOTBETCTBYIOT 3TOMY CTAHAADTY, BHIOPAKOBLIBAIOT.

MaccoBblif 0T60p — OCHOBA BEIBeJEHHA MECTHBIX NODOJ U COPTOB, HANDUMED
XOJIMOTOPCKaA [0POJia KOPOB, aXaJTeKUHCKAsA [OPoAa Jomageii.

Ilpn undusudyarvrom omoope oCyIECTBAAITCA N0AGOD POAUTENBCKUX HAap
OIleHKa WX 10 noroMctBy. OIeHKa IOTOMCTBA TIO3BOJIAET ONpeNeNATsh, KaK Hacje-
AYIOTCS HYXKHBIE IPH3HAKH. ITOT OTOOD NMPHMEHAETCS He TONLKO AJA YIyYIIeHUs
CYIIEeCTBYIOIUX COPTOB PACTEHHH M IOPOJ *KHBOTHBIX, HO M JJIfA CO3ZaHHA HOBHIX.

Hrorn mckyccTBeHHOTro 0T60pa — HOCTEIIEHHOE HAKOILUIEHHE M YCHIEHHE
HYXXHOTO UYeJIOBEKY HpPH3HAKa. B aToOM mposBiseTcs HAKANIWBAWOIAA POJIb
HCKyccTBeHHOro ordopa. IIpuMepom MokeT ciyKUTH OTOOD Ha BEICOKYIO Mac-
JIMYHOCTE IIOJCONIHEYHHKA, nposoauBmnica B. C. Ilycrosoiirom. Bnarogapsa
IeseHanpasiaeHHoMy oTdopy (¢ 1940 mo 1963 r.) ou coszan copra moACOIHEY-
HHUKAa, COIEPIKaHNe Macja B CEeMeHaX KOTOPEIX YBeIHUnIoch Domee uem Ha 20 %
u coctaBuno 50—54%.

IIpeobpasyiomas posb HCKYCCTBEHHOIO OTGOpA 3aK/IIOUAETCH B TOM, 4TO
NOCTelleHHO MEHSAeTCH BeCh OPraHu3M, a He TOJbKO OJWH NPU3HAK, IIOJABEpT-
muiica or6opy. IIpHynza 9T0ro — B3aMMO3aBUCHMOCTE U COTJIACOBAHHOCTE BCEX
KOMIIOHEHTOB OmocHcTeMbl. MMenHO mpeoGpasymoimas poJb oT0opa IOMOTaeT
co37aBaTh HOBEIE MOPOAEI B copTa (puc. 59).

Bonpocskl u 3apaHns

OxapakTepuayiite Bknag H. N. Basunosa B cosgaHue reHeTM4eckoro GpoHpa MCXOAHOMo
maTtepuana ans cenekumu.
O6bACHUTE 3HAYEHUE TEPMMHA «UCKYCCTBEHHBIN OTGOpP».
CpaBHWTe mMeToan4eckuii u BeccosHaTebHbI UCKYCCTBEHHLIA 0TEOP. BhisBUTE YepThl
CXOACTBA W Pa3nu4ua aTmx Buaos otbopa. Kakoi n3 HUX MOSBUNCA paHbLLE U NoYemMy?
WMcnoneays mHdpopmMaumio, npeacTaBneHHyio Ha puc. 59, oBbacHUTE, NoYeMy y XOCTbl
CenekunCHepPbl OCYLUECTBAAIOT NCKYCCTBEHHLIM OTOOP pacTeHuin, OTAMYAIOLLIMXCS U3MEH-
YMBOCTBIO NIMCTLEB, @ Y reOPrMHOB — OT/IMYAIOLUMXCH U3MEHYMBOCTLIO CoLBETUMIA. Kakue
opraHs! 1 No4emMy NoABeprnMcL HanbosbLIe M3MEHYMBOCTI Y PACTEHWIA U3 POAA KamnyCThi?
(5] Wcnonb3ys pononHuTensHylo nutepatypy, pecypcel MHTepHeTta (www.ru.wikipedia.org),
nonbepuTe MaTepuan 0 XW3H1 1 Hay4HOW JeATeNLHOCTHM BUOHOMO OTEYECTBEHHOrO YHEHOT0
H. V. Basmnosa. MoarotoBbTe NPe3eHTaUMIo U BLICTYNUTE Nepes OAHOKNACCHUKAMM.

@)
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FeHeTUka M NpakTULECKan AEATEeNLHOCTL Yenoseka

CENEKLUWA PACTEHUHA

CopTta
[EeKOpPaTuBHOro
PacTeHUA XOCTol
oTanyareTes

AOpyr ot opyra
OKpackon

1 bopMoi NNCTLEB

MHorooGpasiie CoOLBETUI reopruHoB —
pesynbLTaT ANUTEeNLHOM CeNneKUmnn

Enaro,u.apﬂ cenekunn Yyenosek nony4nsl BOSMOXHOCTb UCMNOMb30BaTL
B NMULLLYY HE TONLKO NINCTLA, HO U crednu 1 couBeTus KanycTtbl

Konspatn

P

Eploccensckas LipeTHas

Bpokkonun

Puc. 59. Copra KYJIBETYDHEIX DACTEHH, BbhIBEJIEHHEIE YEJIOBEKOM B Pe3yJIbTaTe CeJeKIIHH
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§ 31. MHorooGpa3ue MeTon0B cenekuuu
5)) KakoBa ponb cenekuvn B CenbCKOM X03AMCTBE?

Bce MeTOnBI CeNMeKIHE OCHOBAHBI HAa HMCKYCCTBEHHOM oTOOpe ocobeii, obua-
MAaOIINX HYXXHBIMH IS YellOBeKa NpU3HakaMu. PaccMoTpuM moapobGHee sTH
METOIEI.

I'mopuausanmma. OJHUM K3 IMHPOKO MCIOJB3YEMBIX METOHOB CENEeKIIAH
apnsercd zubpudusayusn (ot nar. hibrida — mnomeck) — ecTecTBeHHOE MU
MCKYCCTBEHHOE CKpeIIUBaHKue ocobeil, OTIHYAIONIUXCA IO CBOMM IpPH3HAKAM H
OTHOCANIUXCA K PasHBEIM cOpTaM, IIOPOJAaM, BHAAM H Ja’Ke pojaM. B mporecce
THOPHUAMBAINHY IIOJIYYAKT I'MOPUALI, XapaKTepHayIOIecs HOBBIMH IO COCTABY
TEHOB P€HOTHIIAMH.

g mony4eHus BRICOKOIPOAYKTUBHBIX FrMOPUI0B C HOBEIMU KOMOMHAITUSIMHA
JKeJIaeMbIX IPHU3HAKOB BHAYAIe IPUMEHSIOT 61U3K0poJdcmeeHHOe CKpeuluéanue.
ITepekpECTHOONBLIAEMEBIE PACTEHUSA TPUHYIUTEJIbHO CAMOONBLIAIOT, a ¥ JKH-
BOTHBIX CKpeIlMBaHHe MPOBOAAT MeXJY POIACTBEHHBIMH ocobAMH. B remorume
IIOTOMCTBA BO3PACTAET CTEeIeHbL N'OMO3UIOTHOCTH. TaK BEIBOAAT YMCThIE JTHHIKA
OPraHu3MOB.

P YeM xapakTepuayloTcs HYUCTLIE NUHWN?
2

Y 4HCTBIX JTUHUH 3aKPENIAITCS OTAEJLHEIE KeJlaeMble TPU3HaKu. B To xe
BpeM$ BO3DAaCTaeT NPOLIEHT HAacCJeJCTBEeHHBIX AHOMAJIHNN, OTPUIATEIbHO BJINA-
IOIIUX Ha MKU3HECIIoCcO0HOCTh 0cobei.

Ha BTopom arane rufpuausanuy NPUMEHAIT HepodcmeeHHoe CKPeuLLéanLe
OPraHU3MOB, OTHOCAIMXCA K PA3HBIM YHCTHIM JJMHHAM BHYTPH COPTA HMJIM IIOPOIHI.
YacTo CKPEeNIMBAITCA PA3JIHUYHEIE IOPOALI U copra. B pesyjasTare HEPOACTBEH-
HOTO CKPeLIMBAHUA y THOPHUIOB IIEPBOTO MOKOJIEHUS MOIKEeT IIOABUTHCA 3ddexm
2ubpudnoll cunbl, BeIpaxkawiuicsa B OoJiee BRICOKOM YPOXATHOCTH ¥ PacTeHH
U IIOBBIIIEHHOH IPOAYKTHBHOCTH U YXHU3HECIIOCODHOCTH ¥ KUBOTHEIX. Hanpumep,
[IPY CKPEeIIVBAHWY PA3HBIX MACHBIX IOPOA KYP IOJAY4YalOT OPOHJIEpPHBIX KyD,
OTJINYAIOMIUXCA CKOPOCIEJOCTHI0 M BRICOKOH MACHOH IPOAYKTUBHOCTBHIO.

JacTo MPOBOJAT CKPEILIUBAHNE OPraHU3MOB, OTHOCAIIUXCA K PA3HBIM BUIAM
WIN Jaxke popaM. B aTmX ciayuyasx uMeeT MecTo omdanénnan zubpudusayus.
I9TO MOBOJBHO CJIOXKHBIA Ipolecc, TAK KAaK ¥ OPraHW3MOB Pa3HBLIX BHAOB H TeM
fGosiee pasHBIX POJIOB — Pa3IMYHLIM reHeTHYECKUI MaTeprasl (UMCJIO U CTPOeHHe
xpomocoMm). OueHL YacTO TAKOe CKpeIuBaHWe NMPHUBOAHT K ob0pasoBaHuio Oec-
IUIOAHBIX (CTEPMIIBHEIX) I'MOPUIOB, He aaronux noroMcrea. OnHako Gnaropapa
KPOIIOTIHMBOH M CaMOOTBEDIKEHHOH padoTe YUEHBIX-CeIeKIIHOHEPOB MOJIYYeHBI
MEeKPOJI0BEIe T'HOPUILI, CIIOCODHEBIE PASMHOMKATLCS.
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Ana niobo3HaTenbHbIX

B 1924 r. oreuectBedHbli yuéHbli I'. [[. KapneueHKO MOJXYYHJ IJIOJOBUTHINR
MesxpomoBoi rudpuy. OH cKkpecTrs peabKy (21 = 18 pefedHBIX XPOMOCOM) U KaIlyCcTy
(2n = 18 xanycTHEIX XpoMocoM). ¥ rmOpHAa B OUIJIOHAHOM Habope TaK:Ke oKasza-
sJock 18 xpomMocoM, HO OHH He cOIHKaINCE Bo BpeMsa Meitoza. [ToaTomy o6pasoBanue
raMeT y ZAHHOI'O opraHusMa ObLI0 HApyIIeHo. YUEHOMY YIAI0Ch YABOUTE XPOMOCOM-
HBI HaGop rudpuaa, T. e. HOJYYHTH noaumions ¢ 36 xpomocomamu. B pesyasrare
peiedHBIe W KaIyCTHEIe XpoMocoMEl (18 + 18) cOnmxanuck U COeJUHANNCE MEXLY
coboii. IlnogoBuTocTs Gblya BoccTaHoBIeHA (puc. 60).

I'ubpugpl, cnocobHBIE K PA3MHOMKEHHIO, CPeIH KHUBOTHBIX — sSBJIEHHE peJKoe.
B xojle QIHTeNbHBIX SKCIEPHMEHTOB IO rH0pPHAM3aIlMH OCETPOBBLIX PBIO YIEHBIMH
Bb1J BbIBeLeH OecTep — rudpup Oesqyrua U cTepiasgu. ITH BHABI PE3KO OTJIHYAOTCS
MekAy coboil mo MopdorornyecKuM, (PU3NOTOTHISCKUM U 9KOJOTHYECKHUM IIPU3HA-
kam (puc. 60).

JApyrue meroas! cexekuuu. C 1eapi0 BEIBEJIEHUS HOBEIX CODTOB PACTEHHH
IIHPOKO IPUMeHAeTCA MOoJyYeHHe noaunaoudoé (ot rped. polyploos — mMHOTO-
KpAaTHBIH, eidos — BHJ) — OPraHHU3MOB, ¥ KOTOPBIX YHCJI0 XPOMOCOM YBEeJIUUEHO
B ABa, Tpu pasa u Gosee. BoaaelicTBys Ha HENANIYIOCA KJIETKY XUMHYECKUMH Be-
ImecTBaMu, HOHU3UPYIONIUM M3JIy4eHreM, BEICOKOM MM HU3KOM TeMIlepaTypoii,
MOSKHO IIPEPBATH IPOIECC PACXOMKIEHUA XPOMOCOM K IIOJIIOCAM M TeM CaMbIM
IO0OUTHCA YBEIWUYEHHUA WX YHcia B KiaeTkKe. Ilomummouasl obaagaror Ooabireit
VPOXKaNHOCTRIO, DOoraue IMUTATENIbHBIMH BelnlecTBaAaMu M 0oJiee YCTOWUMBBI K
HeOMIATONPHATHEIM (baKTOpaM cpeibl. B HacTosllee BpeMs BbIBEJEHBI IIOJH-
OJI0MALI TPEUMXH, CAXAPHOH CBEKJBI M APYTHX BHOB CEJIbCKOX03AHCTBEHHEBIX
U eKOPaATHBHBIX KyJabTyp (pmc. 61).

HM3BecTHO, YTO B OCHOBE HACJIENCTBEHHOH M3MEHYHMBOCTH JI€MKAT MYTAIlHH.
B ecTecTBeHHBIX VCJIOBHAX JOCTATOYHO CI0XKHO HAWTH HeOOXOIUMYIO MYTAIIHIO,
HA OCHOBE KOTOPOM MOXKHO CO3JaTh HOBEIE, 00JIee IPOAYKTHBHEIE H YCTOHYHBBIE
K 3aboseBanuaM Gopmel. C Heapio MoJIyYeHnss pasHoobpasHoro MaTepuasia IJs
CeJeKINH YCIEeNIHO IPUMeHAT UCKYCCMBEeHHbLL MymazeHes.

5
)) Yr1o Takoe myrareH?

B KauecTBe MyTaAreHoB, ITOBBIIIAIOIINX YACTOTY BO3ZHUKHOBEHHS HACJIEN-
CTBEHHBIX M3MEHEHH, 00BIYHO MCIOIB3VIOT VILTPA(UOJIETOBOE U PEHTIEHOBCKOE
o6yueHre, BO3ZAEHCTENE HEIMTPOHAMY MJIH XMMHAUeCKUMH BerjecrBaMu, OcoGeHHO
IIAPOKO HCKYCCTBEHHBIH MyTareHe3 IPUMEHAIOT B CEJeKIINH MAKPOOPTaAHNU3MOB.

B nocnenHee BpeMsa OBICTDBIMH TeMIIAMH PA3BHBAKITCS METONBI, OCHOBBI-
BalOIUecs HA MOCAEeIHHX AOCTHIKEHHAX B 00JACTH reHETHKH. ITO I03BOAAET
CO3JABATL OPTAaHU3MEI ¢ TAKUMHA KOMOMHAIMAMY HACJEACTBEHHBIX IPH3HAKOB,
KOTOpPEIE He BCTPeYalTCsa B IPHpPOIE.
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NONYYEHWE TUBEPULAOB

Genyru u ctepnaau

Mexpoaoeas rubpuansaumns Cxema oTganéHHoi ruépuansauunm
Penska Kanycta Q d

Y camku cTepnagn Y camua Genyru
3abupaloT UKpPY, nony4aioT cnepmy
cocTagnaouyio 20%  ans MCKYCCTBEHHOTO

QT Macckl eé Tena ONNoOAOTBOPEHUA

e ==
-————2n =18 XPOMOCOM & on=18 XPOMOCOM “CKVGCTBEHHOE onnoaoTBoOpeHne

pensku KanycTb

@

TMGpua peabkn U KanycTbl

=9 xpoMocoMm + 9 XxpomMocom OnnogoTeopéHHan JIN4nHKK
penbKu Kanycthl WKpa OCETPOBLIX GecTtepa
pbl6 pasBuBaeTca
B MHKyDaropax '

Monunnonansa

. KanycTHo-

peneyHbIA
rmbpua,

(bopma ruGpupa
C YABOEHHLIM
Yucnom
XpPOMOCOM)

Bectep — rubpun crepnagu v 6enyru

4n = 18 XpOMOCOM pefibku +
+ 18 xpomocom KanycTbl

Puc. 60. ITonyuenue rubpuioB pPACTEHHWH H ¥KHUBOTHBIX
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nonuvnanouabl

Tpunnoua
TIonbnaHa TionbNaHa
2n=24 3n=36

Puc. 61. ITonunironana mo3BoisgeT NOJYYHThL COPTa ¢ KPYIHBIMY IBETKAMMU

Tax, cTano BO3MOKHBIM KOHCTPYHPOBaHKE KJIETOK HOBOI'O THIa, «cobHpae-
MBIX » U3 OTJEJbHBIX (DPATMEHTOR (AP0, IIUTOIIAZMA, XPOMOCOMBI ), IIPHHALJIE-
HAIlUX PasHbIM KiaeTKaM. KyJabTWRHpyeMble Ha NHUTATENBLHLIX CpPegax, TAKHE
rubpuHbIe KJIeTKU CIIOCOOHBI ETUThCH, 4 ¥ PACTEHUN IIPH OTIPeeNEHHbBIX YCII0-
BHAX U3 KJETKH MOXXHO C(DOPMHPOBATH IOJHOIIEHEBIN oprasusM (cM. puc. 30).
ITono6uEIM 06pasoM co37al0T COPTa PACTEHU, YCTONUYUBLIE K HeOIAaronpUATHEIM
YCIOBHAM Ccpejbl, DOIe3HAM, MoJIy4aoT 0e3BUDPYCHEIN (He 3apasKEHHBIH BUDY-
caM#) IIOCAJOYHBIH MaTepHaJl.

ITocrename TOCTHXKEHHUA MEHETHUKOR B 00JIACTH MAHUIYJIMPOBAHUA HYKJIEHUHO-
BBIMU KHUCJIOTAMHU IIO3BOJAIOT KOHCTPYHPOBATH HYKHEIE T€HOTHIIBI OPraHU3MOE.
H3BecTHO, UTO KaXKIBIN BUA PACTEHUH, JKUBOTHBIX, MUKPOOPraHM3MOB 001a/1a-
€T CBOMM I'€HOMOM — COBOKYIIHOCTBHIO I'eHOB, XapaKTepPHBIX JJIs TAILIOUAHOTO
Habopa XpOMOCOM KajKJAOro BHAa. BHeapss B reHOM pacTeHHs HYKHBIH TeH,
HanpuMep OTBeYAIOIIUI 38 CHHTe3 IIeHHOT0 DeIKa, MOKHO YIYUIIHNTE IHINeBhle
CBOMCTBA KynbTYpPEI. B Ommxaiimem Oyayigem Grarogaps mogo0HBIM MeTOZAM
oABATCA COpPTa pacTeHHil, obiajzaroiue HOBLIMH CBOMCTBAMH, VCTOWUMBEIE
K CeIbCKOXO3AHCTBEHHBIM BPEAUTENAM U ANOXHMHKATAM.

He Tak naBHO BOSHUKJIA OTPACHb (papMaleBTHYECKOH NPOMBINIIEHHOCTH,
HazsaHHada «uHayctpued JHK». THK, BoileTeHHYO U3 KJIETKH, HalpuMmep,
4YeI0BeKa, CHelHalbHbIMUA (pepMeHTaMH paspes3aloT Ha YUYACTKH, KaMKIAbId 13
KOTODBIX coZep:KuUT oquH reH. Takne Kycouku cirmBarwT ¢ [JHK 6akrepunodara,
TaKkke HCIIOJb3yH AJAA 3TOro 0cobbie (hepMeHTHI.
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5
J) KakoBbl 0COGEHHOCTK pa3MHOXEHWS BUPYCOB?

Tlonyuennsle rubpuausie moneryabl JJHK coxepskar reHsl BUpyca U desio-
BeKa. 3apakéHHad rubpugHeIM OaKkTeprodarom HakTepua OCYIIECTBIAET CHHTES
fOesika, KOHTPOJHPYEMOI0 BEIZEJeHHLIM T'eHOM.

Tarum 06pasomM, ¢ IIOMOIILI0 HCKYCCTBEHHO CO3aBaeMbIX KOMOMHATIWIL T'eHOB
CTAJIO BEPOATHLIM IOJIyYeHHe B JaOOpaTOPHBIX YCIOBHAX MHOTHX IIPDHPOTHBIX
COeIUHEHWH, IUPOKO NPUMEHsSeMbIX B MEIUIMHCKUX IEJNAX, HAIpUMep WH-
cyJnHHA, UHTep(QepoHa, FOPMOHA POCTa YeJIoBeKa, aHTHOHmOTHKOB. [logBuiach
BO3MOXKHOCTB JiedeHus 3abosieBaHW, paHee CYUTABIINXCA HeuaireduMbIMu. Tax,
y 4eJI0BeKAa IIPH HeJOCTATOYHOH BhIPa0OTKe THIO(U30M IrOpMOHAa COMATOTPONIH-
HA pPa3BUBAETCH KADPJIUKOBOCTH, KOTOpPad XapaKTepH3yeTcs 3alepiRKoil pocTa
U (husugeckoro paseuTudA. McKkyccTBeHHOE BBeJleHHE TOPMOHA COMATOTPOIIMHA
B OpPraHHU3M CTpajaiomero 3TAM 3alojieBaHWMeM peOEHKA NAaET BO3MOXKHOCTH
VBEeJHYUTh €r0 POCT.

C xa’XIBIM roJoM BCE 3aMeTHee JOCTHKeHN YUEHBIX B CeJIeKIINH MUKPOOD-
ragusMoB. B HacTosIlee BpeMs B IPOM3BOACTBE HEOOXOIUMBIX YeIOBEKY BeIlecTB
0cOoDeHHO MUPOKO IPUMEHAITCA DAKTePUU U OJHOKJIETOUHBIe 3YKapruoThl. C mo-
MOIIBI MHKPOOPraHU3MOB IIOJVYAIOT BEICOK0a((EeKTUBHEIE KOPMA [IJIS CKOTA,
BHTAMHUHEI, nuineBsle 6monobaBxu. MHOTHEe GaKTepHH MCIOJIB3YVIOTCA B MEJAX
01OJIOTHYECKOH OYMCTKH CTOYHBIX BOJ, YAYUNIEHHS KadyecTBA IIOYBBI, B CEJIb-
CKOM X03sAicTBe 11 GophOBI ¢ PasIMYHBIME GOIe3HAMHA KYJILTYPHEIX PACTEHHI.

Bonpocsl U 3agaHua

OxapakTepuayiite rubpnansaumnio Kak MeTom cenekumm.

2] Wcnonk3ys uHdopmauumio, NpeacTaBneHHyto Ha puc. 60, packponTe MexaH1uam nonyYeHus
MexXpoaoBbix rmbpuaoos. B 4EM NnOCH M MUHYChI OTAANEHHOW rubpuamnsaummn?
JokaxuTe, 4TO UCNONbL30BaHWE NONVNNOMOOB B PACTEHMEBOACTBE UMEET PAd Npenmy-
LecTB.

PackpoiTe BO3MOXHOCTW UCKYCCTBEHHOMO MyTareHesaa Kak Metoaa cenexkumu.

[5] WMcnonb3ya 0ONONHUTENbHYIO GUONOrMYeckyto NMTepPaTypy, a Takke pecypcel MHTepHeTa
(www.membrana.ru, www.ru.wikipedia.org), ookaxuTe, 4TO METOObl CENEKUWW, KOTOPLIE
OCHOBLIBAKOTCA Ha HOBEWLUMX OOCTUXEHMAX FEHETUKM, UMEKT OrPOMHOE NMpakTU4eckoe
3Ha4yeHwe.

[6] Hanowte B MUHTepHeTe (www.elementy.ru, www.ru.wikipedia.org, www.membrana.ru) n Hay4-
HO-NoNynapHON Buonoruyeckoi nuTeparype nHhopMaumio 0 reHHOMOANPULMPOBAHHbIX
opraHuamax (TMO) 1 NoAroToBbLTECE K AMCKYCCUM O NONOXUTENBHBLIX M OTPULATENbHBIX
CTOpPOHax ncnons3osaxHmsa MMMO.
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4. nonvasuum

B npeneigymiux paspgesax yueGHUKA BbI MO3HAKOMIINUCH C KJIETOUHBIM
U OPraHu3MEeHHBIM YPOBHSAMM OopraHusanuu xusau, OgHako HH

OAWH OPraHM3M He MOMKeT CYLIeCTBOBAThH 0e3 B3amMOAeHCTBUI ¢ cebe
[IOAOOHEBEIMH: 3TOr0 TpeGyeT rJaBHOE CBOMCTBO JIOGBIX (DOPM JKH3HH —
CTpeMJIeHHEe K DasMHOMKeHHI0. BOT moueMy opraEusMbl BCeX BUIOB

B IPHPOJE 00beMHAIOTCA B ONpe/eJEHHbIe TPYIIIUPOBKH CO CTPOTO
YHOPAAOYEHHBIMI B3aMMOOTHOIIeHHAMH ocobeii. Takum myrém
(OpMUDYIOTCA CHCTEMBI HaJIOPTAHU3MEHHOI'O YPOBHS OPraHU3aluK
JKHU3HHU — MONYJANWH H coobmiecTBa. M3yuyeHne TAKHX CHCTEM —
OJHa W3 3a7]aY HAVKM SKOJIOTHH.

B aTo#i ryiaBe peub IOHAET 0 3aKOHOMEPHOCTAX OPraHM3aIldu
OONYJIANHAH — TePPUTOPHAILHEIX MPYNIHPOBOK ocobeil,
OpUHAJIeKAIIAX K OJHOMY BHIY.

§ 32. OcHOBHbIe CBOICTBa NoNynsAUMi

5 ” . -
J.) Y1o npeactasnseT coboii NONYAALMS U KAaKOBbl €8 OCHOBHbIE CBOMCTBA?

0OGocobaeHHOCTD MOIMYIALMI M MX B3AUMOCBA3b. B IDHpOfe OPraHUaMEl Ecex
BH/IOB CYIIECTBYIOT B hopMe nonynanuii. Ilonyaayuu (ot nar. populus — Hace-
JIeHHe, HAPOA) — 3T0 TePPUTOPUANBHBIE, T. €. IPOCTPAHCTBEHHO 060cobIeHHbIe,
IPYONNHPOBKHE ocoleid ogHOro Buza. MeXAy NMONyJALMSAMHA DA3HOTO pasMepa
CYIIECTBYET CTPOTOe CONOAYMHeHHe — HeGoNbInre MeCTHBIe NONYIAINY BXOLAT
B cocTap Oosiee KPYIMHBEIX reorpaduyecKux monyasnuii. Bce reorpadmnueckue
nonyAAnuy o0beIHHEHb! B IONYJIALHIO BEICIIEr0 PAHIa — IIONMYJIAIIMIO BHIA.
ITosTomy n1060it BHJ — 3T0 Gonblnas nonyaanus. UeJoBeK Kak GHOJIOTHYECKITH
BHJ, TOXe CyIIecTByeT B opMe MONyJIAmHA.

BsaumozeiicTBua ocobeii BHYyTpM NONYIANU HASHIBAIOT 6HYMPUELIOEbLMU.
ITouck m BcTpeua OpauHBIX MAapTHEPOB, 3a00Ta poAUTesell O MOTOMCTBE U 06y-
YeHHe MOJOJEKH HaBLIKaM J00bIBAHIA KOPMa, COIIEPHHYECTBO 32 HeoOX0IIMOe
AJIA HU3HH IPOCTPaHCTBO, COBMECTHAaA JalgHuTa OT XHIMHUKOB HJIH O0X0Ta — 3TO
JUIOTE HEKOTODHIE NMpPUMePhl B3aHMOJeHCTBHH MeJy ocoOSAMH BHYTDH IIOIY-
nanuii. Takne B3auMOeHCTBHA 06eCeunBa0T CMEHY IOKOJeHHH, U CyIIecT-
BOBaHWE BUJa CTAHOBUTCA HeNpepHIBHEIM. HalnpuMep, vV CYDKOB AJIHTENbHOCTD
CYLIECTBOBAHUSA OT/EJbHBIX IIOCEJEHHI B IpejesaxX MONYIAIMH COCTABJIAET
8—9 TtrIC. JNET (pHC. 62).
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Puc. 62. OrnesnbHoe nocenenne CyproOB

Wrak, BaxHON TpUYHHOHK (HOPMHUPOBAHUA TePPUTOPHATHHBIX IPYIIIUPOBOK
OPTaHH3MOB CIYMHUT HX CTPeMJIeHWe K DPa3sMHOMKeHHIO. [pyras NpHuMHaA —
9TO HEOJHOPOAHOCTE YCJIOBMI cpejbl oburanusa. B mpegenax apeana (obnactu
pacnpocTpaHeHHA) BHAA MecTa ¢ GarONPHATHBIMM VCIOBHAMM IS JKU3HU
BCerja mepeMes;KalOTCs ¢ MAJONPHUIOAHLIMM HJIH HENIPHTOAHBIMH JJISA CYIIecT-
BOBAHMA OPTaHU3MOB TeppuTopuAMH. IlosaToMy mpocTpaHCTBa ¢ IJIOTHBIMH,
MHOTOYHCIEHHBIMH TOCEeJeHUAMH YepeAyIOTCA C YYACTKAMM, Toe IOCEeNeHUS
OPTraHM3MOB Pa3perKeHHbl, MaJ0YHCJIeHHbl MJIH OTCYTCTBYIOT BoBce, Ilomynammn
OKa3bIBalOTCA JACTHIHO 000COOJIEHHBIMHU OfHA OT Apyroi. Pasobuenuto momy-
JANUA cIIoco0CTBYIOT TaKkike GH3HUecKHe Oapbepsl, HATPUMeD KPYIHbIE PeKH
HIM ropabie Xpedrbl. OHU 3aYacTyi0 CepbE3HO IPENATCTBYIOT IepeMeleHHI0
OpPraHu3MOB Ha COCeJlHHe TEPPUTODHH, a 3HAYHUT, H OOMEHY 0coBAMH Mexay
HNONyAANUAAMEA. ITO IPUBOJUT K TOMY, YTO B3aUMOJelCTBMA Me 1y 0cobaMu,
IPHHAJJIEKAIIUMY K OJHOM NONYIAINH, IPOUCXONAT Yale, YeM MeXKIY 0Co0s-
MH U3 coCelHUX nonynanuid. CiegoBaTenbHO, Kaxas NONyIANHA TpHobperaeT
YACTUYHYIO TeHeTHUYEeCKYI0 000C06IeHHOCTE.

Cesazp MexIy NONyIANUAMYU obecrieunBaeTCA y KHUBOTHBIX DACCEICHHEM, Ce-
SOHHBIMH MHUTDALHAMY, & Y PACTEHHN — DPACIPOCTPAHEHMEM CeMAH M crop. Yem
Gosiee oflHOPOZIHA CPEfia M YeM Bhbillle IOABMKHOCTEL OPraHU3MOB, TeM DOJIbIIe 06MeH
0CODAMM MeKAY HONYNANUAMHE M TEM CHJIbHEe PA3MBITHI TPAHHUIIEI MEKIY HIMH.

Tak, nonynsanuu pasHeIX BUAOB PIG, OGUTAIOMIMX B MHOTOYMCIEHHBIX 036pax
AenbTel Bosiru, GOJBINYIO 9acTh Tojja MOJHOCTHIO H30JAMPOBAHEI APYT OT APYTA.
OGMeH 0co6AMY MeX Iy MOy IANMAMA BOSMOMKEH JIHUIIE SIIMB0LMUECKH BO BpeMA
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FEOTPA®UYECKUE NONYNALUN CONKHU

Coiiku U3 pasHbIx
reorpaduyeckmnx
nonynsunii |
OKpalLleHsbl
no-pasHomy

Puc. 63. V coex u3 pasHbIX reorpauyecKux MONYJIANNH XOPOIIO 3aMeTHBI DPasIndHsa
B OKpPAackKe oliepeHus

BECEHHET0 IOJIOBOIbS, KOr[Ja 3aTAILIMBAIOTCA OOIIMpPHBIE IPOCTPAHCTBA MEKIY
03épaMM B PLIOBI MOTYT ITePeMeNIaThCA U3 OJHOTO 03epa B Apyroe. ¥ COMKH, HMe-
1omei ofIIMPHBIN CIUIOIIHON! apeas B Ipefiesiax JecHoii 30l EBpoIbl, HAIPOTHUB,
rPAHHIBI MEXAY IONYJANMAMH PasMBITEL. Meskay COCeXHVUMH HONYIANUAMA
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9THX ITHUI] IPOMCXOIUT TTOCTOAHHEIN, TPABJAa OTPaHUYEHHBIH, 00MeH 0CcoOaAMHU.
MexnonynanAoOHHEIE PDAa3/IMYUA COEK OTPaKarTed B OKpacke oneperud (puc. 63).
XoTA NTHUIIEI M3 PA3HBIX reorpauuecKuX MONYIAINN B II€JIOM XOPOIIIO Pasiuda-
I0TCA IO BHEIIHUM IIPH3HAKAM, T€ COMKH, YTO 00MTAIOT B 30HAX IOMYJIAIHOHHEIX
TPaHUI, UMEIOT IPOMEeXYTOUHbIe BAPUAHTE] OKPACKH OIEePeHMA.

BremHue pasiauyMsa YJIEHOB PA3HBIX MONYJIAIMH MOTYT OTpa)XaTh OYeHb
BaiKHOe fABJIeHHEe — IIPHCIOCOOJEHHOCTh HONYJAINMHA K MECTHBEIM YCIOBHUSIM
obuTaHNA: KIUMATY, PACTUTEIbHOCTH, XapakTepy NUIu 1 T. 1. Haubonee Apxo
MERIIONYNANMOHHBIE PA3INYNA IPOABIAIOTCA ¥ BHIOB ¢ OOIIMPHBIM apeajioM,
B PA3HBIX YACTAX KOTOPOTO VCJIOBUA O0OMTAHWS HEOAMHAKOBEI. IIpumepamu Ta-
KHX BHJOB MOT'YT CIAY:KHTh OYpBIil MeBelb U OOBIKHOBeHHAasA aucuna (puc. 64).

YucaeHHOCTh M IIOTHOCTH HMOIYAAILMHK CAYIKAT BaXKHBIMU €€ XapaxkTepHuc-
TUKAMH. JucleHHoCmb TONYNALUN — 3T0 CYMMAaPHOE UHCJIO COCTABIAIOIIHX
eé ocolell. 3HaHMe YHCICHHOCTH MONYJISAIMH BAXHO IS OLIEHKH H IPOrHO3a
eé cocToAHKMA. BrIicOKas YHCIEHHOCTh CBUIAETEJIbCTBYET O IIPOI[BETAHUM IIOIY-
aanua. OGBEMHO ITPOIBETAIONIHE MONMYIANUN ITHI, ¥ MISKOIUTAKIIUX BKJIIO-

MEXNONYNAUNOHHbIE PA3JINYNA Y OBBIKHOBEHHOW JIUCULLbI

Tobonbckas

CrenHas

Puc. 64. Bun o0bIKHOBeHHAS JHUCHILA COCTOUT M3 HECKOJbKHX MONVIAIMNN
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Ja0T AeCATKH ThICAY U Dojiee ocobeli. Huskasi YMCI@HHOCTh IMONYJIAIUN 4aCTO
yKaselBaeT Ha TO, YTO YCJIOBUA IJIA CYIIIeCTBOBAHUSA BHUIA HeOIaronpuATHHI 1
eMy VTpO3KaeT HCUe3HOBeHHe. Bce BEIMHpAIOIIHE MONYIAIMA HMEHT HHU3KYIO
YUCJEHHOCTh U B lL@JAX OXPaHbl 3aHeceHsl B Kpacuyo kHUry (puc. 65, 66).

YucneHHOCTE HONYJIANNWH B NPUPOJE BEIACHHUTL OUYeHB cJ0KHO. OOBIYHO
LI 9TOTO HCIIONBL3YIOT TAKOH MOKAasaTelb, KaK naomHocms. [IJIOTHOCTE BBI-
pasKanT B UHucJe ocobeil, NPUXOAAIINXCA Ha eJUHULY Iomagu (M2, ra, Km?)
unn odwéma (1, m°). Hanmpumep, IJIOTHOCTL NONYJANHH PEIKEH IOIEBKH,
camoro o6sryHOro rpeisysa JecoB Cpexaueit Poccuu, Bapsupyer or 5 jgo 40
ocobeii Ha 1 ra. 3HasA JIOTHOCTH INONYJIANMA B PAa3JHYHBEIX MECTOOOMTAaHHUAX
¥ JOJII0 KayKIO0TO M3 MecTOOOMTAaHWH B apealie MOMYJIAINH, MOKHO PACCYUTATD
YHCJIEHHOCTH Bceil nmonyisanuu. Kpome Toro, JaHHbIE 0 MJIOTHOCTHU IIO3BOJIAIOT
KOJIMYECTBEHHO CPABHHBATH PasHBIE IIOIMYJIAIHAK, He npuberad K BbIACHEHHIO
UX YHUCJEHHOCTH.

s yCOeIHOTO pasMHOMKEHHs MHOTIHX KHBOTHBIX He0o0XOZWMO, UTOOBI
IJIOTHOCTS MOMYJIANMMK AOCTHrANIA ONpefeIéHHON BeJIUM4YHUHEI (puc. 67).

YucneHHOCTh ¥ IJIOTHOCTh MONYJANMH ¢ TeYeHHeM BPeMeHHM He OCTarTCH
HEeHU3MEeHHBIMH.

PoxgaeMOCTE B CMEPTHOCTE — TIJIABHBIE NMPOIECChI, OT COOTHOIIEHUA KO-
TOPBIX 3ABHUCUT, OYJAeT U YMCJIEHHOCTH MONYJIAINN PacTH, COKPamjaTbCca WIHU
ocraBaTheA cTrabunbHOI. PoxxgaemMocTs — 3T0 YHCII0 ocodeil, KOTOpoe NOABHUJIOCE
B IIONYJISIIAH 32 OIpPeeJéHHEIN OTPe30K BpeMeHH (mecsdll, rox). CMmepTHOCTE —
3TO YHCI0 ocobei, KoTopoe MOrHbJI0 B HONYJAIMHE 38 AHAJOTHYHBIN OTPE30K
BpeMeHH. Ha m3MeHeHHe YHCJIEHHOCTH HONYJAHN MOTYT BIHATH TaKKe IIPO-
IecChl uMMmuzpayuu (BceleHus) U amuzpayuy (BEICeJIeHUA).

CrpykTrypa nomyasamuu. [Tonyrgaiino MOMKHO NoApas3ae Ty Ha YaCTH, UCXOA A
13 HePABHOIIEHHOCTH oco0ell 110 KaKMM-TO [IPU3HAKAM: 10 BO3pacTy (MoJoakle U
craphble), Iony (caMibl ¥ caMKH), 0COOEEHOCTAM pasMeIleHHUs B IPOCTPAHCTBE,
COIHAIBHOMY paHry (IHAephl W IOAYMHEHHBIE), moBeaeHuio. CooTHOlIeHUE
TAKMX YacTeil HaseIBAIOT CTPYKTYpoil momynsanui. CoOTBETCTBEHHO, TOBOPAT
O BO3PACTHOM M IIOJIOBOM, IIPOCTPAHCTBEHHOM, COIMAJIbHOM, 3TOJOTUYECKOH
(moBezeHUYECKO#) cmpykmype nonyiayuL.

B pasHbIX yacTaX apeaJia, a 3HAUYHUT B PA3HBIX YCJIOBUAX CDeJIbI, CTDYKTYDA
MIOMYJIAIMI OTHOTO ¥ TOTO JKe BHUAa Mo)KeT ObITh pasnuuHoii. Hanpuwmep, B raiire
Cpenmero u Hsxuoro Vpana nony sy JIECHOTO JIEMMHUHTA COCTOAT IPUMEDPHO
W3 PaBHOTO YHCJA CAMIOB ¥ CAMOK. B momynsammax, o0UTAIOMUX ¥ CeBepHOMH
TpaHUIBI JECHON 30HEI, CAMOK BTpoe Dojibllie, yeM camioB. Ilpeob6iaganue ca-
MOK B CEBEPHBIX IMMONYIAMAX IIO3BOJISET XKMBOTHBIM OBICTpee PasMHOMKATbCA
M BOCCTAHABJIHBATH UHCJIEHHOCTb, KOMIIEHCUPYA BBICOKVIO I'nbesib B YCIOBHAX
OUYEeHB CYpPOBOTO KJIMMATAa.
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OXPAHAEMBbBIE PACTEHUA

BopasHoi
opex — Ynum

Tuc
OCTPOKOHEYHbLIA

OBpuana

yeTpallaloiLas KeHbleHb

HacTOALLMIA

Puc. 65. Bugbl pacrenuii, NONyIAannl KOTOPEIX MaJIOYHUCIEeHHB], 3aHECeHA]
B Kpacayo xkuury
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OXPAHAEMbBIE XUBOTHBIE

MHemMosuHa
(4YEpHbLIKA
anonnoH)

Mansiid, nnu : i
TYHOPOBEIW, Crepnsnb
nebenk

ATNaHTUYeCKuit MopX

il
e  a

Pycckan

BbIXYXO/lb

CHeXHbIA

Puc. 66. HexkoTopble BHIbI }KABOTHBIX, KOTOPBIM YTDO/KAeT UCUE3HOBEHHE
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HACNEHHOCTb U NJIOTHOCTb NONYNALUMU
< t

lnoTHOCTL NoNyNALMI capaHymn n 6a60YKU MOHapXa B Nepyo Ll MUrpaumii AocTUrasT
HECKOMNBKUX ThicAY ocobelt Ha rekTap

HekoTopble BUaL Yaek PasMHOXatoTCH NALWb NPWU BLICOKO

W NNOTHOCTHA MOMYNALMKN

Puc. 67. UnucIeHHOCTD M IJIOTHOCTE — BaKHBIE XADAKTEPHCTHKH NONyIAILNT
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CTpyKTypa NONyJIAUi W3MeHAETCA TAKKe Ha PAasHBIX 3Tamax IoJ0BOTO
NUKJIa. BOMBIMMHECTBO BOPOOBMHBIX HTHIL], HAIPMMeD CHHMIbI M IIONOJI3HH, B
Iepuoj, PA3MHOKEHHs, T. €. BeCHOM u J1eToM, 0DMTAIOT HA OXpaHAEMBIX THe3-
JIOBBIX yuacTKax — Teppuropuax. OceHpio, Korja NTeHIB yie MOTYT XOPOIIIO
JeTaTh ¥ CAMOCTOATENLHO J00LIBATE cefe IMUIIY, ITHIILI C ABYX MJIH TPEX Cocej-
HHUX TEPPUTOPHI 00'beAMHAIOTCA B CTAM, KOTOPEIE COXPAHAIOTCA 0 ClIeyomei
BecHbl. Takas mepecTpodKa MPOCTPAHCTBEHHON CTPYKTYDHI IIOBLIIIAET KH3HE-
crnocobroCcTs monmyaAnuii. OXpaHa THe3ZOBBIX TEPPUTOPHH HY:KHOTO pasMepa
rapaaTupyer o0ecre4eHHOCTh BBIBOAKA MHINEH, a CTaiHbIH 00pa3 KU3HU OCEHBIO
U 3UMO¥ IIOMOTaeT Jierde o0HAPYKHTE KOPM H 3alUTUTHCA OT XHUITHHKOB.

Tagxum 00paszoM, 0COOEHHOCTH CTPYKTYDPHI NONYJAALMN CBA3aHBL C YCIOBH-
AMM e€ 00MTAaHWS W HOCAT IPHUCIOCOOHTENBLHEBIN XapakTep. YIOPALOYEeHHOCTD
B3AMMOOTHOIIEHHH 0ocobeil B MONMyAALMA M IPHCIOcobGUTeNbHAA IepecTpoiiKa
€6 CTPYKTYPBI B COOTBETCTBHU C H3MEHEHUAMH YCIOBUH ODUTAHUA YKA3BIBAIOT
Ha TO, YTO HONYJIAIHNA — 9TO HaJOPTaHM3MEeHHas CHCTeMa.

Bonpocbk! u 3agaHusa

OOBACHUTE 3HAYEHWE TEPMIMHOB «MOMYNAUMA», «HUCAEHHOCTb NONYAALWK», «CTPYKTYpa

nonynaumum».

Ykaxute npuunHbl GopMUpOBaHUS B NPUPOAE BHYTPUBWMAOBLIX TEPPUTOPUANbHBLIX rpyn-

NUPOBOK (MONynauuia).

Mcnonb3ys uHdopmMaumio, NpeacTasneHHyio Ha puc. 63, onpegenute, Kakme ocobu us

npeacTasvMTenei pasHbIX Nonynsaumii coek Hambonee oTnmyainTca mexay coboi no ok-

packe onepeHvs. Kakosbl NPUYMHbLI Takux pasnuymin?

BbIABUTE B3aUMOCBA3b MEXAY YCNOBUAMU Cpeabl U CTPYKTYPOW NOMynaumu.

[5] Ha puc. 65 1 66 nzoBpaxeHsl BUAEI PACTEHUIA M XUBOTHBIX, YNCABHHOCTE NONYNALWA KO-
TOPbIX HAXOAUTCA Ha O4EeHb HU3KOM YpoBHE. M3yunTe KpacHyto KHUry CBOei MECTHOCTU 1
NOAroTOBbLTE NPE3EHTALMIO O PEAKMX U UCHE3AILLMX BUOAX, 0COBEHHOCTSX uX Bruonoruu,
apeane npovapactaHua (Mectoobutanus). Npeanoxute mepsl NO OXxpaHe U BOCCTaHOB-
NEHMIO NONYNAUMIA PEOKMX U UCHE3AIOLMX BUAOB CBOEA MECTHOCTU.

©

§ 33. Bo3pacTHasa v Nonoeas CTPYKTYpPbI NONynsaumm

5 ‘) B cuny kakux ocoBeHHOCTeN nonynsuus npeacrasnseT cobol HapopraHus-
b MEHHYIO cucTemy?

IMonynsanuu Mo6bIX OPraHU3MOB COCTOAT U3 0co0eil pa3HOro BO3PAcTa M IoJja
(ecam peus UAET 06 OPraHM3Max C MOJOBBIM PasMHO)KeHueM). HJacTo mosioByio
M BO3PACTHYIO CTPYKTYDEI ITOMYJIAIME PACCMATPUBAIOT COBMECTHO, TOT/Ia FOBOPAT
o JeMorpaduIecKoil CTPYKTYpe NONyIAnnu. Jemozpa@us — HAyKa O COCTOSIHHE
¥ pasBHUTHE NONyJasanmii (or rped. démos — Hapon, grapho — nuiny). Baxubie
3a7a4y JemMorpagum — OIHCAHHe W aHAJIM3 IIOJOBOTO M BO3PACTHOTO COCTaBa
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AEMOITrPA®UYECKWE MUPAMMAOLI

UTanua Hurepua

e T SRR Y YR T e v e e e 10 15 20

Puc. 68. [lemorpaduueckne nupaMuiLl HaceJeHHA PasHBIX CTPAH

Hacenenus. ['papuueckoe u3obparkenne cOOTHOIIEHHA ocobeil pasHOro Bo3pacTa
Ha3BIBAETCHA 603pacmHol nupamudoi, a eciu OTPAXKEHO TAKIE COOTHOIICHHUE
ocobeii pagHoro nmoja — demozpaguyeckoi nupamudoi (puc. 68). 3nanue
AeMorpa()uyecKoil CTPYKTYPBI IMONYJIALMH TMO3BOJAET NPOrHO3HPOBAThL M3Me-
HeHVe YHCJIeHHOCTH DA3HBIX OPraHM3MOB, YTO O0YE€HbL BaKHO JJIA CeJbCKOTO
XO03AMCTBA, OXOTHUYBEro Jea, OXPaHbl PeIKHUX BHAOB MKHBOTHLIX M DACTEHHIL.

BospacTras cTpykTypa nomyaamun. XapakTep BO3DACTHOM CTPYKTYDHI [OITY-
JIAIWH CBA3aH ¢ OMOJOTHYeCKHMMU 0COOEHHOCTAMM BH/A, CTAAHEH KU3HEHHOIO
IIMKJIa, YCIOBHUAMHM BHellHel cpeasl. Camas mpocTas BO3PACTHAH# CTPYKTypa
CBOHCTBEHHA MOMYJIANUAM OPraHM3MOB C OJHOKDATHBLIM PA3MHOMKEHHEM H KO-
POTKOH MPOJOIKHTENLHOCTHIO X U3HU. TAKOBEI OAHONETHHE TPABLI, HATIPDHMED
MapbAHHUK AyOpaBHBI (MBaH-4a-Maphd) MM POMAIIKA JeKapCTBeHHAH, [IIUPOKO
pacnpocTpaHéHHEBIe B cpefHeil nonoce Poceun (pue. 69).

B nepBoii nosloBHHe Mas MOMHO BHIETH TOJBKO MOJIOAbIE PACTEHHA, B KOHILE
Masg — HIOHe HAaYMHAeTCA UX I[BeTeHHWE, 4 C CePeIHHBI JIeTa J0 OCEeHM Ha el
LIBETYINUX PACTEHHUSX CO3PeBAIOT ceMeHa. B oKTaAOpe oTuBeTmINe M cOPOCHBIINE

6 — Edumona, 9 xa.
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BO3PACTHASA CTPYKTYPA MONYNAUUN

MPOCTAR . .

30n0TONONOCHLIA adNOCEMUOH,
O6UTaIOLLMIA BO BPEMEHHBIX
Boaoémax BocToyHoit Abpukin

Pomaluka nekapcTBeHHas

MonynaunMmM 3TMX BWOOB COCTOAT U3 ocobel 0 HOro Bo3pacra

CNOXXHASA

Nonynauua TpaBaHOK NAryLLIKK COCTOMT U3 ocobeil pa3Horo Boapacrta

Puc. 69. Ionyaanuu ¢ NpocToil M CI0HOH BO3PACTHON CTPYKTYpPO#H
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cemeHna pacteHuda normbaror. Takum o6paszoM, MOOYIAINKA 3THX BUAOB B JIO-
Ooii mepuos BpeMeHM NIPEJCTaBIEHBI 0CO0AMU OAHOTO TMOKOJEHHA M BO3PACTAa.
IToxonenne — aTo BCe NOTOMKH, NOABUBINKMECA B HONYJANMH OJHOBPEMEHHO.

AHaJIOrMyHO NPOCTasd BOBPACTHAA CTPYKTYDA IOMYJAIMH XapakTepHa IJd
MHOTHX OJHOJIETHUX TPAB CTelleil U IYCTHIHB, 4 TAKKE AJd MONYJAIHNA HEKO-
TOPBIX PEI0 U PaKOOOPa3HBIX, OOUTAIOMMX BO BPEMEHHBLIX MMOJHOCTBIO Iepechl-
XawIluX BOI0OEMAaX.

Y 0opraHu3MOB ¢ MHOTOKDPATHLIM PAa3MHOMEHHEM M OTHOCHTEJIBHO GOJIb-
LIO¥ MPOAOIAKHUTENBPHOCTHIO YKU3HH BO3PACTHAS CTPYKTYPa HAMHOTO CJIOMKHEE
(cM. puc. 69). B Takux monynAnusax 0JHOBPEMEHHO MpeACTABIeHbI 0co0M pas-
HBIX TOKOJIeHHI. Jlrobaa momynanus TpaBAHOM JArYIIKH BeCHOH COCTOHT M3
HeNOJIOBO3PEJIBIX H TOTOBBIX K PA3MHOMEHHWIO KHBOTHBIX PAa3HOTO BO3PAaCTA.
B mauasne jera yacTh MONMyJANMH NpeACTaBJeHA TAK:Ke JHUMHKAMM (TOJIOBAC-
TuKamMu). B cepeaune sera, Korja sakaHYMBaeTCsa MeTaMopdo3, HOMYIAILUA
BKJIIOYAET JIATYIIIeK HOBOTO M MPEXHHUX MOKOJIeHUH.

Kak BunmumM, Bo3pacTHaA CTPYKTypa NONYJIANNA 3aKOHOMEDHO M3MEHSeTCS
C TeYeHHEeM BPeMeHH, YTO CBABAHO C MEePHUOAHYHOCTHLIO PA3MHOMKEHHA.

H3meneHnsa BO3PACTHOM CTPYKTYPBI MOMYIAIMHE MOTYT OBITH CBA3AHBI TAKKE
C BIHSHHEM VCJIOBHH CpeJbI.

Puck norubeyTh OT HeGIArONPHATHHIX (AKTOPOB BHeNIHeil cpeibl y IIO-
NyAANHNA ¢ TPOCTOH BO3PACTHON CTPYKTYPOH OdYeHL BeJuk. HeosumauuOe
IIOXO0J0/laHWE WK 3acyXa MOTYT BHRI3BATh MAacCCOBYHI Trulelb OpraHW3MOB Ha
PaHHUX CTANWAX DAa3BUTUA, KOTJa OHM OUeHb YA3BHUMBI. Takas HOmMyaaIUsA
MOXET BBI)KHUTEL TOJILKO OJIaT0fapsa OrpOMHOM ILIOJOBUTOCTH, YTO O0ECIIeUHBAET
BBI)KMBaHHe XOTA OBl YACTH IOTOMCTBA.

Ilonynanusa co clI0HONH BO3PACTHOIH CTPYKTYPOil He CTOJNH UYBCTBHTEILHA
K MaccoBoii rufesin MOTOMKOB OJHOIO MOKOJEHHs, TAK KaK B Heil Bcerza ecrn
3amac CIoCOOHBIX K PasMHOMKEHHI0 0cofedl CTapluux MOKOJeHHIH, KOTOpble
B CIEAYIOIHI Ce30H pa3MHOXKeHHs obecrnedaT BOCIPOM3BOACTBO. Cloxuas
BO3pacTHasA CTPYKTypa obecreuWBaeT NONYJIALNHA DOABINYI0 YCTONYMBOCTE IO
OTHOLIEHUIO K HeGIaronpuATHEIM GaKkTOpaM OKpPYIKaroleil cpefbl.

Kak BuaHO, BO3pacTHasA CTPYKTypa MOMYJAIMM CBA3AHA C POMKAAEMOCTHIO
A CMEPTHOCTBIO, & BO3PACTHEIE IMPAMHALI OTPAXKAIOT COOTHOIIEHHUE DTHUX TIPO-
ueccos. EcH poskraeMocTh IPEBOCXOAUT CMEPTHOCTE, TO JOMIA MOJIOALIX 0cobeit
BelMKa. YUCIEHHOCTh TAKOH ITONyIALMHA PAacTéT, a BO3PACTHAS ITHPAMHIA HMEeT
IHPOKOe OCHOBaHME W Y3KYI0 BepIIMHY. Bo3pacTHble mHpaMHALI ¢ Y3KHM OC-
HOBaHMEM XapaKTePHE! JJIA MOMYJIANNNA, YHCIeHHOCTh KOTOPEIX COKpAaIllaeTcd.
ITH 3aKOHOMEDHOCTH CBOMCTBEHHEI M JIf MONYJIALME YeloBeKa.

IlooBasA CTPYKTypa NMONYJAIIMH OTPa’kaeT COOTHOLICHHE UHUCJIA CAMIIOB
M CaMOK. 9TO COOTHOIIeHHWe 00BIYHO PasiMYHO cpeau ocobeil pasHBEIX BOBpACT-

6%
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HBIX rpymi. Takum oOpasoM, IMMOJOBadA CTPYKTYDA MONYJIANUM TeCHO CBA3aHA
C eé BO3PACTHOH CTPYKTYpPOH. B monynAnmuax mo3BOHOYHBIX KHBOTHBIX, B TOM
Yicle ¥ YeJ0BeKa, YHUCJIO CAMIIOB M CAMOK IIPUMEPHO OJWUHAKOBO, ONHAKO Cpegu
JeTEHBIIeH U HeloJOBO3PeILIX 0co0eil caMI[OB HECKOJILKO DoJIbIe, YeM CaMOK.
ITO COOTHOIIeHHEe BEHIPABHHBAETCA KO BPEMEHH MOTOBHOCTH K DA3MHOMKEHHIO, a
cpely CTaphIx Oco0ed J0Js CAMOK CTAHOBHUTCS HECKOJbKO Goxabire. Takoe m3-
MeHeHHe II0JIOBOI CTPYKTYPEI CBA3aHO ¢ Gojiee BHICOKOH CMEPTHOCTBIO CAMIIOB,
yeM caMoK. MaBecTHO, uTo caMubl OoJee MOABHIKHEI, a CJIeJ0BaTeIbHO, Oosee
3aMeTHBEI M JOCTYITHBI AJs XUIMHAKOB. Kpome Toro, camiisl 6osee arpecCuBHEI
M 4alie BCTYIAKT B 0KeCTOYEHHBIe APaKu, HAPHMeD BO BpeMs OpPauyHBIX TYp-
HHMPOB WJIH IIPH OXPaHe WK 3aXBaTe HHAWBUAYAJIBHON TEePPUTOPHHU. ITO MOPOH
BeIET K TpaBMaM 4 rubenn.

22 YT0 Takoe napteHoreHes?
2

B nonyaanuax jHUBOTHEIX, CIIOCOOHBIX K IIAPTEHOTEHETUYECKOMY Pa3sMHOMe-
HHIO, KOTJ4 9MOPHOHEI pa3BHBAIOTCSA M3 HEOIIOAOTBOPEHHBIX SHIL, 110 YUCIEHHOC-
i npeobaangaT caMxu. IlpuMepaMu MOTYT CIYKHTH HATOYHUKH U TIIH. IIpruém
y Taell M3 mepe3uMOBABIIMX AWI] BBIXOAAT TOJIbKO CAMKH, TAK YTO C BECHBI [0
cepefiMHLI JIETA IOMYJANHH IIOJHOCTLIO IPEeJCTaBJIeHbl OeCKPBLIBIMHA CAMKAMH
3—4 noxomenmii. CaMIbl ¥ CAMKHK C KPBUILAMH IIOABIATCA TOJBKO B KOHIE
JleTa, KOT/Ja M IPOHCXO/MT [0JI0B0oe pasMHuoKeHure. OceHbI0 B3POCible HaceKOMbIe
roru0aroT, a OIJIOLOTBOPEHHBIE AWIA COXPAHAIOTCA JI0 clenyionieii BecHsl. [IapTe-
HOTE€HeTHYECKOe Pa3MHOKeHUe II03BOJAeT
TIONYJIAIIAAM TJIeil HCKJIIOYHTeILHO OLICTPO
HapaIHuBATh YUCJIEHHOCTE B TeUeHNe JIeTa
¥ TAKUM 00pasoM KOMIIEHCHDOBATEL THbesIhb
AWI B 3MMHUAN EepHo.

OTMeTHM, YTO OCOOM PA3HOIO IOJA MK
PA3HBIX BO3PACTHEBIX IPYIII HEPEAKO 00MTa-
JOT B HEOJIMHAKOBBIX YCIOBHAX M MOTPed-
JIAIOT PasHyl IHINY. 9TO 0COOEHHO APKO
MPOABIAETCHA V *KUBOTHBIX € JIMYHHOYHOH
crajzneil passuTud. ['0I0BaCTHKH TPaBSIHON
JATYIIKN 00UTAIOT B BOZOEMAX B KOPMATCH
pacTHUTeILHOM munieif, a B3pocble JIATYII-
KH 0OJILINYIO YACTh BpEMEeHH IPOBOJAT Ha
cyllle Cpeay CHIPOM TPaBEBI, Ille OXOTATCA
P, 70. Caneir i casa #erpeba- Ha YKYKOB U MPOYNX DeCIIO3BOHOYHBIX KHU-

TeTePEeBATHHKA BOTHBIX. ¥ HCTpeﬁa-TETEPEBHTHHKa CaMKH
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HAMHOT'O KpyIIHee CaMI[OB, I09TOMY OHH OXOTATCS Ha DoJiee KPYIHBIX IITHII —
ronybeil u (pasaHOB, B OTIMYHME OT CAMIOB, B A00BIYE KOTODPHIX IpeobiafaioT
MeJIKHe JiecHble nTHILH (puc. 70).

Paznuuiisl B 9K0JIOTHYECKUX CBA3AX MKy 0COOAMH pasHOro IoJja H BO3pac-
Ta CIIOCOOCTBYIOT YCTOMYMBOCTH IONMYJIANNH, TOCKOJIBKY CHUMAIOT BEPOATHOCTE
KOHKYPEeHIWH, T. €. COIepHHYEeCTBa 33 KAaKOH-TO KOHKDETHRIH pecypc.

Bonpocekl n 3apaHus

OGbACHUTE 3HaYeHVe TepMuHa «aemMorpadus»,

Vicnonbays aHaHua no reHetuke, oGbsicHUTe, Grarogaps Yemy 8 NONyNALMW NOALAEPKM-

BAeTCA COOTHOLUEHWE CamLOB 1 CaMoK, 6NM3K0E K COOTHOWweEHMIo 1:1. Kakve npuyumHb

cnocoBCTBYIOT MBMEHEHWIO TAKOrO COOTHOLLEHMUS NOMOB?

BhifiBUTE B3aMMOCBA3b Mex/y GMONOrMYeckUMU OCOBEHHOCTAMMW BUAA W XapaKTepom

BO3PACTHOW CTPYKTYPbI MOMyNsaLWiA.

MokaxuTe, Kak B Te4eHMe roga MeHseTCs NonoBas CTPYKTypa NONynsumil BUOOB, pas-

MHOXAILLUMXCA NapTeHoreHeTuieckn. Kakosa 6uonoruyeckas pons napteHoreHesa?

[5]" JokaxwuTe, 4TO pasnnynsa B 3KONOMMYECKMX CBA3AX Mexay 0coBaMM pasHoro nosa v Bo3a-
pacTa 61aroTBOPHO CKa3bIBAIOTCSA HA YUCNIEHHOCTH Nonynaumn. OTBET NPOUANIDCTPUPYIiTE
npuMepamu.

§ 34. UsamMeHeHNs YNCNEeHHOCTU NMoNyNALMiA

5) Kakue daktopsl BAMSAIOT Ha YUCNEHHOCTb NOMYAALMIA?
2

Camoperyasauusa nomyasnuii. 3aK0HOMEDHOCTH POCTA YHCIEHHOCTH oIry-
JANMA BHEPBbIE YCTAHOBUJ pycckuil skosor I'. @. I'ayse. B mabopaTopHOoM
axKBapuyMme OBICTDBIA DOCT UMC/IEHHOCTH UHQY30PUH-TY(DENBKH IPOHCXOLUII
TOJIBKO B TeueHHe KODOTKOI'O ImpoMe:XyTka Bpemenu. C ompejenéHHOTo Mo-
MEeHTa POCT YHCIEHHOCTH 3aMeJIANCH, & JOCTUTHYB ONpPeJeéHHOH IJI0THOCTH,
YHCAEHHOCTh NONyJAnuy crabuamusuposanack (puc. 71). Orpanuuenue pocra
IIOMYNANMH MUKPOOPTaHU3MOB OBLIO BHI3BAHC HAKOIJIEHHEM B OKDPYKAIOIIei
cpele MPOJYKTOB 0OMeHa Bell[eCTB. JTO TOPMO3UJIO CKOPOCTh AeeHUA KIETOK.

Taxum 06pa3om, OrpaHHYEHHE POCTA MOMYJATIMH OOYCIOBJIEHO BIHSHHEM
ocofeif Apyr HaA APyra, T. €. BHYTPUBHAOBBIMH B3aUMOOTHOIICHUAMH. BayT-
PUBH/IOBBIE B3aMMOJAEHCTBUSA — BaKHBIM MEXaHW3M OTDAHHMUYEHHUS IIOTHOCTH
¥ YHCIEHHOCTH NONYJIANMIE. YBe/lHdyeHHe IJIOTHOCTH BeJET K 3aMelIeHHI0
pocTa 4YMCJIeHHOCTH, & CHHXXEeHHe ILIOTHOCTH, HaobOopoT, crmoco6CTBYeT poCTy
nonynanuu. Urak, nonyaanua obiagaer cnocobHOCTBI0O K CaAMODEeryJIsIuu,
UTO MNO3BOJIAET CYHTATh HOIYJIAINIO CIOHOM HAZOPraHM3MeHHOH CHCTeMO.

Pons BHYTPHUBUIOBBIX OTHOIIEHWII B PETYIAINH ILJIOTHOCTH TONYJIAL M
OYeHb BeauKa. B monynsnuax pacTeHHi MOXHO HabI0NATE IOJABIEHUE POCTa
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POCT NONYNAALUNUN UHOYIOPUU-TYDEJTbKH

MnoTHoCTs NOMYASLMIA

{5 |
Bpewms, cyTkn

I | I
1 2 3 4

Kpueas pocTta nonynsauuu mHpysopuun-Tydenbku B akBapuyme

Puec. 71. 3aK0HOMEDHOCTH POCTA YMCIEHHOCTH IONYJIANNK HHPY30PHH-TY(PEIbKH,
SKCIIepEMeHTaNbHO yeraHoBIeHHbIe I'. . 'ayse

Ans no6o3HaTenbHbIX

V BBICOKOOPraHH30BAaHHBIX XHBOTHBIX Ba)KHYIO POJIb B OTPAHMYEHHWH IIJIOTHOCTH
NONYJIAIMNE HIPaeT meppumopuanvroe nogedenue, KOraa oTaelbHbEIe 0cO0HM HIH
MX IPYNOOB He JONYCKAKT IIpeJCTaBUTeNell CBOEro BH/JA HA OXPaHAEMBIH yUaCTOK
meppumopul.

M uBoTHBIE NpubEralT K pa3Hoo0pasHbIM crocobam 0603HaUYeHUA IPAHUL] TePPHU-
ropuu. MHOTrHEe KOIIAaYby, IICOBEIe M KYHBH OCTABJIANIT MaXyuyue METKH, UCNOIb3YH
JLIS STOTO BBIJEJeHHS CHeIHANLHBIX yKesié3 win Mouy. Menseau u myMbl KOITAMHU
[eNAI0T 3aJUpBl KODHI HA CTBOJIAX AiepeBneB. OHA U3 BaXKHeHITUX QYHKIUH HeHHA
nrui — oboBHAUYEHHEe I'PAHHI] TeppPUTOpuK. XO03sieBa TePPUTOPHIl PeryIspHO maT-
PYJIHDYIOT eé TPAHWIIEl M M3TOHAIOT BTOPYKEHIEB, MOPOil BCTYNAA B OJKECTOUEHHEBIE
apaku. HexoTophle TeppuTOpHAIbHbIE KHUBOTHEIE, HAIPHMED OyMbI X OyPYHAYKH,
mepeMelianTeA [0 TeppuTOpuH, usberad BCTPEYH C COCENOM, UTOOBI YMEHBIIHTH
pucK GHU3UYECKOTO KOH(PIUKTA.

TeppPHATOPHATLHOCTL BSPOCIBIX *KMBOTHBIX — 3TO OCHOBHAA NPHYHUHA dMUTPAIAN
MOJIOJHAKA U CHUYKEHHS IIOTHOCTH IIONYJIAIMH IOC/e OUYePeJHOr0 PasMHOMEeHHH.
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MOJIOABIX PACTeHHI CO CTOPOHEI craphix. Hampumep, B cTaphiX eNbHUKAX WJIH
nyb6paBax, HeCMOTPA Ha 00MJINE e3KerofHO MOABIAIIIMXCSA CEMAH U IIPOPOCTKOB,
He NPOUCXOAHUT YBeIWYEHHSA NJIOTHOCTH, TAK KaK MOJIOAbIe PACTEHHMA I'MOHYT
13-3a HEZOCTATKA OCBellleHHA. ToNbKO MocJe BhIIaZeHus YaCTH JepeBhbeB H3-3a
CTAPOCTH HJIM B PEe3YILTATE BETDOBAJA MOJIOJBIE PACTEHUSA IOIYIAIOT BOZMOIMK-
HOCTh HOPMAJILHOT'O POCTa M IJIOTHOCTH MONYJIANHWHA BOCCTAHABJIHBAETCS.

B npupojgHbix nonyaanuax GecrpeebHOr0 pocTa MOTYIANNNE HEKOrAa He
NPOUCXOIUT. ITO MOIJIO Obl IPUBECTH K IIOJHOMY MCTOILIEHUIO PECYPCOB U K T'H-
el Bcell MOIYJIAIMH.

Yacro riaBHEINR pecypc, OT KOTOPOro 3aBHCHUT NpelebHAA ILIOTHOCTD IOILY-
JANUNA JKUBOTHBIX, — 9TO IMUIIA. [/ CepPBIX MOJEBOK — MeJKHMX IPHI3YHOB,
06MTAIMUX Ha Jyrax ¥ OUTAIONUXCHA COYHBIMH YACTAMH cTebiell 31aK0B,
TAKHUM DECypCOM CIYKUT 3JaK0BafA PACTHTEIBHOCTh.

IInoTHOCTH MOIYIANMAN HEKOTOPHIX JECHBIX NTHIL, TAKMX KAK MYXOJIOBKA-
IeCTPYIIKa MW CUHWIIA-TAWYKA, 3aBUCHT B NEDPBYI0 OdYepelb OT KOJWYECTBA
Ayren (HaopuMep, cAeJaHHbIX JATIAMH), UCIOJIb3yeMbIX IITHIIAMHE [JIS BEIBE/Ie-
HUA ITeHU0B. PaspelnBas HCKYCCTBeHHbIE THE3A0BbA (AYIIAHKH, CHHUYHUKH,
CKBODE@YHHKH), MOKHO YBEJIHYUTEH UMCIEHHOCTH MHOI'UMX BHUOB ITHIL.

OrpanuyeHne YHCIEHHOCTH NONMyJAIMH B IpHpoge. XOTH CIOCOGHOCTH
K CaMOperymanWuy Npucyina OOJIBIIMHCTBY MONYJSAIMI, 9TO BOBCE He 3HAYMT,
UTO B IPHPOAE HX YHCIEHHOCThL OFPAHMYMBAETCH TOJbKO BHYTDHBHIOBLIMM
B3AUMOOTHOIIEHUAMHU. ITO CBOMCTBEHHO B OCHOBHOM KPYIHBIM M XHUIIHEIM
MJIEKOIHMTAKIMM, & TaKKe OTHIAM — XHWBOTHBIM CO CJIOXKHBIMHU HOITYJIAIM-
OHHO# CTPYKTYpOil M moBenenneM. OHU crOCOGHBI BIATOMOIYIHO IEPEKUBATE
KpDaTKOBPeMeHHble YXYAIIeHUs YCJOBHH XKMU3HH — JXXapy, MODPO3bl, 3aCyXy.
WX umcieHHOCTH B OCHOBHOM 3aBUCHT OT OOMIHS IUIIHM M OTHOCHTEJBHO CTA-
OunbHA — OHA He MOMKET YBeJIMYHMTBbCHA B paswl (puc. 72).

B DpoTHBOMONIOMXHOCTD STOMY UMC/AEHHOCTh OYeHb MHOTHX NPHDPOLHBIX
OONYJIANUH OTPaAHHYHBAETCA IVIABHBIM 00pa30M He BHYTPHUBHUAOBBIMH B3aHMO-
OTHOIIEHMAMH, & APYTUMH (DaKTOpaMH BHEIIHEH Cpejbl: HeGJaronpUATHBIMU
MOTOJJHEIMHU YCJIOBUAMMU, 3a00/IeBAHUAMHY, XUIIHHKAMH U [IapasuTaMH.

IMonynanum, B KOTOPBIX peryispHO rufHET 3HAYMTELHAH 4YACTb 0COGeil,
00/1amaT BBICOKOH IJIOLOBHTOCTBIO M CIOCOGHBI K GBICTDOMY pocty. 3TO
CBOMCTBEHHO MEJKMM MJEKONHTAIIIMM: MBIIIAM, ITOJEBKAM, 3eMJepoiKaM,
KOTOpbIE YMHPAIOT OT 00JIe3HeH M X0J0/a 3UMOH, a TaK:Ke HACEKOMBIM, KOTO-
PBIX YHAUYTOKAIOT 3UMHHE X0JI04a ¥ XUITHUKHA — 3€MJIEPOHKH, ITHIIEI, HAYKH.
YucneHHOCT: TAKUX HONYJIAIMI 0GBIYHO HE OIPAHUYEHA MTHIEBEIMI PECYPCaMHU,
4 MeXaHW3MBI CAMOPEeTyIANMH YHCIeHHOCTH He pasBUThl. BHOTHUYeCKHe CBA3H
B (popme memeudosbix 63aumodelicmeull CIy:KaT IJIABHBIM GAKTODPOM, pery-
JIUPYIOIIAM HUX YHCJIEHHOCTE.



168
b PA3ZEN IIl. HAQOOPTAHU3MEHHBIE CUCTEMbI

TUNbl UBMEHEHWA YUCNEHHOCTU MONYAAUUA
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Puc. 72. PasnuuHble THIB W3MEHEHHA YHCJIEHHOCTH NONYIANME B IPHPOJe
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ObbruHas NpUYUHA MACCOBOI rrnbesi MeJKHUX I'PBI3YHOB IIPH BBICOKOH ILJIOT-
HOCTH HONYJAINUN — BCHOBIIDKA WH(PEKIIMOHHBEIX 3abosieBaHuii. B pesyibrare
YHCJIEHHOCTE KUBOTHBEIX Pe3K0 NajaeT. 3aTeM B TEYEHHE HEeKOTOPOro Iepuona
NPOMCXOMHUT POCT IONYJAIWH, a CIeAyIolllas BCOBIIDKA 3aboieBaHUii CHOBa
BBI3BIBAET IIaJleHMe YWCJIeHHOCTH. B TAKHX CIyYasX YHCJIEHHOCTh HOIYJIANHI
U3MEHUYHUBA — OHA MeHSeTcA B JecaATKH pas (cMm. puc. 72).

Korja unciieHHOCTh MONYIALNHE MEHAETCA B COTHH M TBICAYM Pas, FOBOPAT
0 B3pBIBaX YHCJeHHOCTH. IIpmMepoM MOTYT CIOYKHTH COCHOBAA MAAEHHUIA K
cHOMpPCKHUIT KOKOHOIPAA — 6abouKkm TaéXHBIX JecoB (cM. puc. 72). O6bIKHO-
BeHHO 0K0J0 90 % sawun 6abodek mopaskarTcd IapasuTaMHu-gileefaMu, 94TO H
CAePIKHUBAET POCT X uucaeHHOCTH. OfHAKO B HanboIee CHAbBHBIE MOPO3LI 3HA-
YHUTeJbHAA YACTh IAPa3UTOB He BEIXKHBAaeT. II0aToMy MaccoBoe IIOSBJIEHHE TyCe-
HUI, KOTOPBIE IINTAXTCA XBOEH, IPOMCXOAHUT IIOCTIEe MOPO3HEIX 3UM. BCOBIITKH
YHUCJIEHHOCTH CHOMPCKOTO KOKOHOIPSALA MHOTLA IIPUBOAAT K rubeil XBOMHBIX
JepeBbEeB Ha OIPOMHOM ILJIOIIAIH.

Taxum 06pa3oM, U3MEeHeHUsI YUCJIEHHOCTH IPUPOIHBIX MOTYIANAA CBA3aHbI
¢ OMOJIOTHYECKUMH 0COOEHHOCTAMH BHIOB M XapakTepoM (PaKTOpPOB, KOTOPBIE
KOHTPOJIUPYIOT YHUCIEHHOCTD 3THX MOIIYJIAIHH,

Bonpocel u 3apnaHusa

(1] Wcnonbays nHbopmaumio, NPEACcTaBNeHHYI0 Ha puc. 71, 0BbACHUTE, Kak CBOWCTBO ca-
MOPEerynaunn NpoasnaeTca B Nonynsaunuy MHhy3opumn-Tydensku.
06bACHMTE, NO4YEMY B NPUPOLE HE NPOUCXOAMT BecrnpenenbHOro pocTa YMCHAEHHOCTH
nonynsauun.
Oxapaktepuayiite hakTopbl, NPEnsaTCTBYIOLME POCTY YUCAEHHOCTM NPUPOAHLIX MOMYAALMIA.
[4] Mo4emy B cOOBLUECTBAX, CO3AAHHLIX YENOBEKOM (Caas!, NoNS), Yawle NPOMCXOOAT BCMbILLKK
YWUCNEHHOCTW HACeKOMBbIX-BpeauTenel, 4em B NpMpoaHbix coobwecteax? OTBeT aprymeH-
TUPYATE.

BMOJIOFMYECKUE COOBLLECTBA [ =

B m060il TouKe IIAHETHI, I CYIIECTBYET *KU3Hb, 00MTAIOT OPragEu3MEbl
pas3HBIX BHIAOB DACTEHUWH, }KHBOTHBIX, I'puboB u dakrepuil. Ilonyiranun
PasHBIX BHAOB B IIPHPOJE HAXOJATCA B IOCTOAHHOM B3aUMOAEMCTBUM —
COIIEPHUYAKOT 3a HPOCTPAHCTBO AU $KU3HH, (OPMHUDYIOT YCIOBUA
o0UTaHMA U CIYIKAT OHINeHd APYT AJIA Apyra. B pesyiabrare IauTeabHOH
9BOJIIOIIMH B YCIOBUAX COBMECTHOTO CYINECTBOBAHHUSA

Ha 3eMJe 00pas0oBAINCEH CIOKHO U CTPOrO OPTAHHM30BAHHBIE KOMILIEKCHI
B3aMMOAEHCTBYIOIIUX INONYIAINNA — GHOJIOTHYEcKHe CO00IMecTsa.

Onu npepcraBiaamT coboil cucTeMsbl 6oJiee BBICOKOTO, UeM IONYAANNH,
VPOBHS HAJOPTraHU3MEHHOM OpPraHH3alluy JKU3HU.
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§ 35. BuoueHo3, ero CTpykTypa U yCTOM4YUBOCTb
5
)) B cuny kakux ocobeHHocTel BUoueHo3 — CnoxHas cuctema?

IlonaTue 6uouenosa. Buonozuywecrkoe coobugecmeo, niu 6uoyeno3 (or rpey.
bios — :xu3HBL U k0oinos — 00IIKIT), — CA0MKHAA CHCTEMA COBMECTHO KHMBYIINX
¥ B3aMMOJeHCTBYIOIIHNX IOMYIANHN PasHLIX BUA0B. MHBEIMYU CJI0BAMH, KaK bl
010I1eHO03 IpeAcTABIAET cO00H IIPOCTPAHCTBEHHO 000COBIEHHYIO IPYNIINDOBKY
B3aMMOCBA3aHHBIX nomyaanuii. OcuHOBEIN Jec, AyOpaBa, cTenb, 60J0TO — 3TO
npuMeps! coobmecTs (puc. 73, 74). Bunepssie yueHne 0 6HoIeHO3aX 000CHOBAI
HeMenKu# yuénwlii K. Mébuyc.

Ilockonbky OHMOIEHO3 ciaraeTcsa W3 MONYJIALNWN, OH, KaK W HONYJIAIHNH,
npencrasiager coboit dhopMy HaJZOPraHM3MeHHON OopraHusanuu xu3HH. Kak
u mobas cucTeMa, coobIiecTBoO 06agaeT CTPYKTYPO# B yeToduuBocThio. CTpyKTYpa
OuoneHo3a — 3TO CTPOrHil MOPALOK BO B3AHMOOTHOIIEHHUSX €ro 3JeMeHTOB —
MOIyJANHUi. YcTodunBoCTs GMOIEeHO03a MpeAcTaBiaaeT cobol crocobHOCTE CHuc-
TeMbI IIOAJAEPIKUBATEL ONPENeJEHHYIO CTPYKTYPY.

JIx060it 6monenos GopMUpPyeTCsa B IPOCTPAHCTEE ¢ OJHOPOAHBIMHU YCJIOBAAMH
cpelibl, KOTOPBIE 3aJaI0TCA OIPEeIeIEHHLIM coueTaHueM abnoruuecKux (hakTopos,
TJIaBHBIE U3 HUX — CBET, TEMIepaTypa, BJIAKHOCTh, II0YBA.

IlonobrO momynAnmmMAM pasHoOro mMacmrafa, coofIIecTBa pasHOTO pPaHra Ha-
XONATCH B CONOAYMHEHHMH: Heboapinme GMOMEHO3LI BXOAAT B cocTap bojee
KpynHBIX. CooBIIecTBO Pa3pyIIAaOIIerocs IHA MOMKeT ObITE 9aCThIo co0bImecTBa
JIeCHOH IOJIAHEBI, KOTOPad, B CBOIO O4Yepenb, — 4acThio 60oJiee KPYIIHOTO JIECHOT'O
coobmectBa. CaMble KpyImHBIE COOOIIECTBA, TAKME KAaK TYHApa, Taira, cTelb,
NyCcThIHA, CABAHHA, TPOIIUMYECKHUH JIec, XapaKTePH3YIOTCA ONpeAeIEHHBIM THIIOM
PacTUTEIbHOCTH, HACEJIEHUA, JKUBOTHBIX H KJIHMATA.

PasHble BHJBI B pe3yabTaTe [INTENILHOM 2BOJIOIHHA IIPHCIOCOOHINCE K COB-
MEeCTHOMY CYIIeCTBOBAHHMIO B coodimectee (puc. 74). OHH HOCTOSAHHO B3aMMO-
JefiCTBYIOT, CO3JaBasi cpely APYT AJIA ApyTa ¥ KOHTPOJHUDPYA YUCIEHHOCTE IOy IfA-
nuit. iMerHO OMOTHYeCKHe CBA3H MOAAEPIKUBAIOT IEJOCTHOCTE COOBIIlecTRa.

OcHoBy m1000r0 coofImiecTBa (OPMHPYIOT MONYIAINHA pacTeHHuil. Byayuu
aBTOTPOMHBIMHY OPraHW3MaMM, PACTeHHA CO3JAKT OPraHMYEeCKOe BeIlecTBO,
KOTOPOE CAYKUT NUIEel A }KUBOTHEIX U rpuboB. IIuineskie cBA3W — ryiaBHAA
¢opma BRAaUMOAEHCTBHI MeKAY MONYJIAIMUAMHA B COOOIIECTBe.

IIpocTpancTBeHHaA CTPYKTYpa OuoneHos3a. [IpakTuyeckn B j1r000M coobIie-
CTBE CYINEeCTBYIOT I'DYIIIBI PACTEHHWI PasHOil BBEICOTHI, (POPMUDYS 6epmuKais-
HY10 cmpyKkmypy 6uoyenoda — apycHoems. B KavecTBe IpuMepa PACCMOTPHM
co00IecTBO MIMPOKOJIHCTBEHHOTO Jeca (puc. 75). IIIupokoaucTBEHHBIE Jeca,
paHee IIHEPOKO pacnpocrpanéuubie B Erpone, 8 XVII B. Obiiv B 3HAYHUTEABHOH
mepe BeIpyOaeHbl. B Poccun miupokonucTBeHHEIE Jeca coxpaauanchk B Cpennem
IToBomxbe, Tynnsckoit m Kypckoii obnactax, a Takke Ha [lanpHeM BocToke.
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Crenb Mopckoe aHo

P it il

Puc. 73. IIpumepsl coobiiecTB
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BMOLUEHO3 PEKMH

Puc. 74. lesocTHOCTD COOBIIECTBA PEKH NOAAEPIKUBAIOT OMOTHYECKHE CBA3K MEKIY
NONYAAIHAMH DA3HBIX BUAOB



173
Buonoruuyeckue coobuiectsa

HawuboJiee BBICOKHE [€PeBbsi ¢ BHICOKODACIIOIOKEHHLIMM KPOHAMH H IIOJI-
HOCTbIO OCBeIEéHHEIE CONHIleM: ny0, Jaumna, sceHb, BA3 — (POPMHUDPYIOT HepBhIA
(Bepxumnii) apyc. JImcTea 3THX JepeBLeB morJoniaer 0ojee MOJOBMHBI SHEPTHUH
COJIHEUHOI'O CBeTa.

Huxe pacnosnaraercsa BTOpoii Apyc. ITO CPaBHUTEILHO HEBBICOKHE I€PEBb:
IuKas s0JI0HA, AUKasA rpylna, KIéH, pa0nHa, yepéMyxa, KOTOpble IOIJIOIaiT
OIIpefe/IEHHYI0 YaCTh CBeTA, IIPOIIEIIIero CKBO3b BEDXHIN APYC PACTUTEIBHOCTH.

Tperuii apyc choOpMHUPOBAH KYCTAPDHMKAMH: ODEIIHHUKOM (JIeIIHHO), Oe-
pecKaeTroM OopojgasdaThiM, Oy3MHON, KaJiuHOH. KycTapHHKM NPHCIOCODIEHBI
K CpaBHHTeILHO c1aboMy OCBelleHuio, Tak Kak He Gosee 10 % smeprum cou-
HEUHBIX JIVUelH HPOXOJHUT CKBO3b BEPXHUE JBa Apyca.

YeTBEpTHIA APYC PACTHTENBLHOCTH CHOPMUPOBAH Pa3HOOOPASHEIMH TPaBaMM.
9ro0, HanpuMep, QUATKA, JAHALINI, 3eMJISHIKA, TalOPOTHUKH, HBaH-1a-Mapbs,
rpasuJjaT, repaHb, TaBoJra. TpaBbl HCIOJB3YIOT OCTABIIYIOCA YACTh SHEPrHH
Comrna, Tak uTo Juimb 1% NIpAMOro COJHEUHOTO CBETA AOCTHUTAET ITOYBHI.
B MecTax ¢ M3OBITOUHBIM YVBJIAKHEHHEM MOXKHO BBIAENHUTbH U INATEIH APYC pac-
TUTEJHLHOCTH, IIPECTABJIEHHBIN MXaMH.

Pacrenus Kaxaoro spyca npucrnocodeHbl K OIIpeeIEHHOMY YPOBHIO OCBe-
MEHHOCTH ¥ MUKPOKJHMMATY, IPUYEM 3TH YCJIOBUA IJIA HAUX ONTHMAIBHEI.

KuBOoTHBIE TaKiKe HEOQWHAKOBO HCIOJIL3YIOT pas3Hble BBICOTHLIE YPOBHH
(puc. 75). IlayKu-BOJIKH, MHOTOHOKKH, JKYKEIUNE], CAU3HH, J0XKJeBble YePBU
CBA3aHBI B CBOEH KHM3HeAeATeJbHOCTH C IOYBOM, JIECHOH IOZCTHJIKON M Tpa-
BAHBIM ApycoM. JHyKu-OpOHZOBKH, TJIM, MHOTMe 6ab0YKM U MYXH-¥ypPUaIKH
KOPMATCA HA I[BETKAX M JHMCThAX BBICOKHX TPAB M KYCTapHHKOB. I'yCeHHIIBI
MHOT'HX 0abouek: OOAPBIIIHUILE, TDAYPHHUIIE], YIJIOKPBLILHHIEl, HEOAPHOTO IIeJI-
KOoOpsAna, 1y6oBOTO KOKOHOIPAZA — JKUBYT B JIUCTBE JlePeBbeB U KYCTapHUKOB,
ocBauBas 0oJiee BRICOKHE APYChl PACTHTEJIBHOCTH. TaKkue MeJKHe MJIEKOIUTA-
0IIHMe, KaK JIECHBbIE MBIIIM M 3eMJIePOMKY, KOPMATCA HA NOBEPXHOCTH ITOYBEI
M B TPaBAHOM fApyce. THIMYHBIN KHUTEJb MHPOKOJUCTBEHHBIX JIECOB — COHA-
MOJIYOK MHUBET B OCHOBHOM Ha JePeBbAX M KYCTAPDHHMKAX. JTOT 3BePEK MHUTAEeTCH
SKeIyAsAMHU, OpeXaMi M COYHBIMH ILIOJaMM, a THE3NA yCcTpauBaeT B AyILIax.

W3-3a HEOJHOPOAHOCTH MHKpoOpenbeda B coobiecTBe BOHUKAeT HEOJHOPOI -
HOCTL B PACIPEIeIEHHH PACTEHHH B TOPU30OHTANLHOM niockocTH. Ha nebonbmmx
BO3BBIIIEHUAX OJHe K CTBOJAM JiepeBbeB, I'Ze mouBa Oo0bIYHO Gosee cyxasa
¥ pBIXJIafdg, pacTyT bosiee cyXomoOUBbIe TPaBhl: (hHATKA, JAHABII, 3eMIAHUKA,
MBaH-Ja-Mapbsd, MeAyHUIA. Bo BIaKHBIX MOHMMKeHHAX 00pasyloTCs 3apociH
TpaBHIaTa, TABOJTH, IAIOPOTHHMKOB. Takum obpasoM (QOpMHPYeTCA MO3AUY-
HOCMb PACTHTEILHOTO IOKPOBA, OTPAXKAIOIIAA Z0PU3OHMALBHYI0 CMPYKmMypy
buoyenosa.

CiepoBaresibHO, B COODIECTBE CYIIECTBYET 3aKOHOMEDHOEe pacIpelelleHHe
BHIOB B IIPOCTPAHCTBE.
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SPYCHOCTb B LWWPOKOJIUCTBEHHOM JIECY

XKMBOTHbIE BEpPXHMX APYCOB LUMPOKONUCTBEHHOro fieca

cheuui_ga —"  T'yceHnua

py6oBoro HenapHoro i ”hilaﬁcmw CuHMLA
KOKOHOMpsAna wenkonpaaa K

1-i apyc

Myxa- . ;

Xypyanka CnuaeHb

3emnepoiika

Pue. 75. BeprukanbHasa CTPYKTYpa co00IiecTBa MIMPOKOJIUCTEEHHOTO Jeca
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Bunosas crpykrypa Guoueno3sa. [Ipupojusle cooblecTBa 00pasoBaHBl COT-
HAMA W ThicAuaMu BuA0B. Camble Gorarbie BHAaMH coobllecTBa — 3TO TPOIH-
yecKHe Jeca. B TpomMuecKux Jjecax, KOTOPhIe 3aHMMAIOT aumsb 6 % mromiaau
cymy, o6MTaeT OKOJIO IOJOBHHBI BCEX M3BECTHBIX B HACTOfAIee BpeMsA BH/IOB,
r. e. o0KoJio 800 Tricsau. Camele DegHble BHAAMH co00IIecTBa — JTO NYCTBIHH.

TTomuMo 061mero yuesa BUAOB cOO0IecTBa XapakTepu3yTCa KOJIHUYeCTBeH-
HBIM COOTHOMIEHWEM BHIOB — 6udogoil cmpykmypot. O6bIYHO YKCIeHHO Ipe-
061a7a10T IUIITE HEMHOTHE BH/IbI, KOTOPEIX HASBIBAIOT UudamMu-00 MUHAHMAMU.
OcrajbHbIE BUIbI, KOTOPBIX B coobIIecTBe GOJNBIIMHCTBO, MaJIOYHCIeEHEL. Bhine
IIPH PACCMOTPEHHH BEePTHKAJIBHOH CTPYKTYpPHl OmoneHo3a OBLIM Ha3BaHBI He-
KOTOpLIe MHOTOYHCJIEHHEIE BH/ABI IITHPOKOJIUCTBEHHEIX JIECOB.

MaccoBsie BHAEI OIIPEEISIOT IJIaBHBIe CBASH B CO00IIIECTBe, eI0 MEKDOKJIH-
MaTr, (POPMHDYIOT CTPYKTYPY H XapaKTepHBIH o6amK coobigecrBa. MaccoBeie
BHJBI — BaKHEIe cpedoobpasoeamenu. B eBponeficKux TaéKHBIX Jlecax IJIaB-
HBLIA BHJ-cpenoofpasoBaTesib — ellb eBpomneiickas (puc. 76). B crapeix eloBBIX
jlecax KpPOHBI JepPeBbeB IOIVIOLIAIOT TAK MHOTO CBeTa, YTO HHMKE He PACTyT HH
ApyTHe nepeBbsi, HU KycrapHuku. HejgapoM eBpomnelickue Taé:KHBIe Jeca Ha-
3BIBAIOT TEMHOXBOMHBIMHA B IIPOTHBOIIOJIOHHOCTE CHOMPCKUM CBETIOXBOWHEIM,
B KOTODBIX IpeobiafaeT TUCTBEeHHHUIIA CHOMPCKAH.

TpaBsiHO# sSpyC TaK)e IpPeJCTABJIEH HEMHOTHMHU HHU3KODOCJIBIMH BHIAMH:
KHCAUNEH, MAHHUKOM [BYJIHMCTHLIM, MAIOPOTHHKOM-TOJOKYYHUKOM JInHHesd,
mxaMH. OnaBmas XBOA NPH Pa3jIoKeHHH 3aKHCIAEeT MOYBY M IIPENATCTBYeT
pOCTY MHOTHX BHAOB pacrenuii. C elbi cBfA3aHA »KU3HL a0COJIOTHOrO 6GOJIb-
ITUHCTBA YKUBOTHEIX — OT MEJIKHWX YJIEHUCTOHOTHX JIECHOW MOACTUIKH [0 IITHI]
U MJIEKONHUTAIOIINX, I0eJAIONMX CeMeHa eJId.

Ecau cocTosiHue APEBOCTOA HapyIIaeTcd, HAIIPUMED B pe3yabTaTe pybok, ob-
JIMK ¥ BUJIOBOH cOCTaB cOO0IIecTBa CHJIBHO MEHSIOTCA. 3apacTaiolne BeIpyOKH,
KOTOpbIe BO3HHKJIM HA MECTEe CTAPLIX €JIbHUKOB, H300UIYIOT pa3H000pasHbBIMHA
BBHICOKMMM TPaBaMH{ M JIMCTBEHHLIMH [ePEBLAMH, B IIEPBYI0 ouepenb Oepésoii.

Tarkum o6pasom, MCUe3HOBEHIE BHI0B-cpenoodpasoBaTesneil Bele€T K HApPYyIIe-
HUIO IVIABHBIX OHMOTUYECKUX CBs3ell M KaK CJIeJCTBHe — K CMeHe cooDIIecTsB.
YeroitunBocTh OHOLIEHO3a KaK CHCTEMBI HAUPAMYIO 3aBHCHT OT cOasaHCHUDO-
BaHHOCTH OHMOTHUECKHX CBsf3ei, 00yCJIOBIEHHBIX B IEPBYIO OYepelb BHIAMU-
AOMHHaAHTaAMH.

YesoBeK IJI CBOMX HYMKJ CO3TAET CEJIbCKOXO3AHCTBEHHbIE OMOLIEHO3BI —
azpoyenoawvi (puc. 77). B ornnume oT NPHPOLHEIX COOOIIECTB arpoIeHO3bI
xXapaxkrepusyiorca 0eHBIM BHAOBEIM COCTABOM OPIaHM3MOB M COOTBETCTBEHHO
foJiee MPoOCTOM CTPYKTYPOI U HecGaIaHCUPOBAHHLEIMU GUOTHYECKHMH CBSA3AMH,
IToaTomy Gea 3aTpaT PHEPTHH CO CTOPOHBI YeJIoBeKa (BCIallKa IIoJiel, BHeCeHHe
yIooOpeHHil, JOTNOJHUTEJBHBIN IIOJMB) arponeHOo3bl He CIHOCOOHBI YCTOHYHMBO
CYIIeCTBOBATE.
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BMOOBOW COCTAB BMOLLEHO3A TAEXHOIO NECA

7 .

14

g -

MaliHUK ABYRAMCTHBLIN Enb eBponeiickan
pyilaHka KpyrnonuctHas Kncnvua

[nayH ©GapaHey,
OObLIKHOBEHHbIIA

2 1

Puc. 76. Bunosas cTpykTypa coobmecTsa eBponeickoil tairu
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ArPOLUEHO3 — NJIOAOBbLIA CAL

e

Puc. 77. ArponeHos miogoBoro cafga xapakTepHayerca GefHbIM BUIOBBIM COCTABOM
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Bonpocsl u 3apgaHusa
O6bacHuTe 3Ha4veHne TepMuHa «BuoueHos». OxapakTepuayinTe cBoicTBa BrMoLeHosa.

[2] Wcnonb3yst uHdopmMaumio, NPeACTABNEHHYIO HA PUC. 75, OXapakTepuayiTe, Kak B pacTu-
TenbHOM COOBLLEeCTBE ieCa MEHAETCS OCBELLEHHOCTL OT MEPBOro K NOCNeAYIOLWMM Sipycam.
Kakune sipycbl NpeacTasneHbl CBETONOOUBLIMK, @ KAKME — TEHEBbIHOC/IMBLIMW BUOAMW?
pe HamBonee pacnpocTpaHeHbl BETPOOMbINAEMbIE, a Iie — HACEKOMOOMbINAEMbIe pacTe-
HUA? MIMeeTcs N B3aMMOCBHA3b MEX /Y SPYCOM NPOM3PacTaHus Buaa pacteHus u cnocobom
pacnpocCTpPaHeHUs NJ0[0B U CEMSH, XapakTepHbix ana Hero? OTBET apryMeHTUpYiATe.
O6bACHUTE, OT YEro 3aBUCWT BWAOBAA CTPYKTypa BuoueHosa.
JlokaxuTe, 4TO arpoLeHo3bl He CrnocoBHbl YCTONYMBO CyulecTBOBaTL 683 BMeLuaTenscTea
yenoseka.

[5] CocrtasbTe onucaHue 6MoLeHo3a (cM. 3aaaHue 7 B pasgene «Tembl A8 UccnenoBaHus
1 MPOEKTHOW AEATEeNbHOCTW» B KOHLUE y4ebHuka).

§ 36. PaszHooOpa3une 6uoTUHECKMUX CBA3ei
B cooOwecTee

5 i . "
) B 4yém npossnseTca B3aMMOLEVCTBME NONyNsiLMiA pasHbix BUAOB B coobluecTse?
= |

Ilonynanuu pasHBEIX BHAOB, 00pas3yIOMUX cooOIIecTBO, BCerjga IMPAMO FIX
KOCBEHHO B3aHUMOJEHCTBYIOT APYT € APYTrOM.

Emé B cepeaune XIX B. agramiickui yuénsiii Y. JlapBuH, usydas B3auMO-
OTHOIIEHHSA XHBOTHBIX U PACTEHHH, OPEANOJIOMKHI, YTO YHCIEHHOCTH KOIIEeK
B CeJIbCKOM MECTHOCTH ¥ 00MIHe KJjieBepa Ha JIyraX MOTyT ObITh B3aMMOCBA3AHEI.
On comoctaBua psajx GaxToB: 1 — IMIMENH OIBIIAIOT KJIEBEP, IOJOKUTEIBHO
BJAMSA TAKUM 00pPa3oM Ha KOJIMYECTBO CeM#AH; 2 — THE3Za IIMelled pasopAmnT
TONEBKH; 3 — MMOJEBKaMH muUTaioTca KomKu. ClienoBaTesnbHO, IPEIIOIOMKUIL
y4€HBIi, 9eM GoJblle KOlleK, HCTPeOIAIoNInX TOJEBOK, TeM DoJIbIlle U KiieBepa
HA OKPEeCTHBIX JIyrax.

PeannHBIE B3aMMOOTHOIIEHU MEXKAY MONYIANUAMU B cO00IIecTBe ropasmio
CcJI0KHEee, YeM B OIIMCAHHOM Ipumepe. B mpupone Hambojiee IIMPOKO PAaCIpO-
cTpaHEHBI TaKHe (DOPMBI OMOTHUYECKUX B3aMMOIeHCTBUM, KaK NHIeBble CBA3H,
KOHKYPEHIIUA U MYTyaJlu3M.

IMuwesvle céa3u — ocHOBHas (opMa NPAMBIX B3aUMOOTHOIIEHHH MeXKIY
MONMyJANHUAMHE B coobImiecTBe, TaK KaK HOAJEPIKHUBAIOT YXU3Hb OPraHU3MOB.
B numieBbIX OTHOIEHUAX ITOMYAANMKUA OJHOTO BHAJIa BRICTYIIAeT KaK IOTPe0HUTe b,
a IMONYJAILLHA APYIOoro BHAa — KaK IOHUIineBoil pecypc. IIpmMepaMy mHIIEBBIX
CBA3eIl MOTYT CAVIKUTE B3ANMOOTHOIIEHHA TPABOAAHBIX XKUBOTHEIX U DACTEHHIH,
XUITHUKOB M HX JKEePTB, IapasuToB M Xo03seB (pume. 78, 79). HanoMENM, 4UTO
XUITHAKAMHA Ha3bIBAKT OPraHu3Mel (00BIYHO STO KHMBOTHEIE), KOTOPEIE JIOBAT,
YMEPINBIAIT U MOeJAK0T APYrUe iBble opranuamsel. IlapasuTel, B OTIHYHE OT
XUIMHAKOB, MCHOJbL3VIOT APYroil »XKUBOM OPraHW3M HE TOJbKO KaK HCTOYHHK
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NMALWLEBBLIE CB93MW B COOBLWECTBE

XMWHUYEeCTBO

3Mes ¢ Aobbie

YpnauHaa oxora
NONAPHOW COBbI

NPUKNENNoch
K BOJIOCKaM
L Ha MCTbsAX

NMapaauTtuam

ameLl pbibbi-yaunbLLMKE
. NapaanTUPyeT Ha Tene caMmku

CBMHOrO LienHs
C KpioYKamu
¥ NPUCOCKaMK

Mpucockn noBunMkK
Ha nonepeyHoMm
cpese c1ebna pacteHus

Puc. 78. IIpuMeps! XUIIHUYECTBA U NAPA3HTH3MA B IPHUPOJe




180
PA3OEN lll. HAODOPTAHU3MEHHBIE CUCTEMbI

PASAEJIEHWE PECYPCOB MEXAY BUAAMW B COOBLLECTBE

AHTUNONBI THY Hocoporu epaT noberu 3ebpbl NUTatTCA

noepaoT camyto Ha YpOBHe 3eM/n LeHTpanbHom
CTapyio v rpyoyio JINCTOBOIA YacThlo |

Tpasbi

YacTb BbICOKOW TPaBbl

Puc. 79. Paznenesre NHUINEBBIX PECYPCOB MeXIY KONBITHBIMH B caBaHHE

MAIIM, HO M KaK MecTo oburanuda. [Ina norpeburend (XUOIHUKA MK apasuTa)
pes3yabTAT B3aMMOAEMCTBHA IIOJOKHTEAbHBIN, a A BTOPOr0 YYaCTHHKA — OT-
puIaTeabHBIH. BoJbmIas MJIOJLOBHTOCTL OPraHH3MOB CO3LAET 3alac JHEPTHH,
HCIIOJIB3YEeMOM PYTUMHA BHIAMHA.

B npupoze cpaBHATEIRHO HEMHOT'O BH0B, KOTOPEIE HMEIOT IIPHUCIIOCO0IeHIA
IJA DHTAHUA OJHHM HJIM HeMHOruMu Bugamu. Hanmpumep, B TaéKHBIX Jecax
YEpPHBIA AATEN ((KeJIHA) MHTAETCA JPeBeCHBIMH MYDaBbAMHU, J00LIBAA HX H3-TI0J
KOpBI XBOHHBIX [lePEBBEB, KJIECThI IUTAIOTCHA CeMEeHAMH eJIM H COCHBI, H3BJIeKas
UX M3 NIMIIEeK cBoeoOpasHBIM KJIOBOM. MypaBbeasl M ANleph! (IaHTOJIWHBI) IH-
TAIOTCA TEPMHTAMM, PA3PbIBad MOIIHBIMH KOTTAMHN TEePDMUTHUKH W H3BJIeKad
OJJIMHHBIM A3BIKOM HaCeKOMBIX.

BoJBIINHCTBY BUAIOB CBOMCTBEHHBI IINPOKHE MUIIEBbIe CBA3H (MHOIOSIHOCTD),
KOTOpPBIE 0CIabIsaI0T 3aBUCHMOCTD IIONMYJIAIIUH IOTPe0UTeNIA 0T KaKOr0-TO OAHOIO
[IHIIEBOT0 pecypca M cmocobCTBYIOT eé yeroitunBocTH. IIpuMepaMu MHOTOATHBIX
BHJIOB CIY3KaT BPAHOBBIE ITHNEI (cepas BOPOHA, rpad W Ap.), 03épHasA daika,
Oypslit Megeens. YenoBexk Takke BHJ C OYeHDb IMHPOKHMH MHUIEBLIMHU CBA3AMM.
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Roskypenuusa (0T JaT. COncurrere — CTAIKHBATBCA) — HTO KOCBEHHBIE B3aH-
MOJeHCTBIS, KOTOPbIe BOBHHKAIOT, €CJH BHABI HCIONb3YIOT ONHHAKOBLIE pecyp-
CHI (MHUINY, CBET, YKPBITHUA M Ip.), KOJHUYECTBO KOTOPBIX OrpaHudyeHo. MHBIMH
CJIOBAMH, KOHKYPEHIIUA — 3TO COIIEPHUYECTBO 34 Ae(HIIHTHEINA pecypc. O6bIuHO
KOHKYPEHTAMHM OKasblBaloTcedA 6amu3kue BuAbl. Hanpumep, B cMeImIaHHBIX Jecax
GosibIllasd CMHMIIA ¥ MYXOJIOBKa-IECTPYIIKA MOIYT KOHKYPHUDPOBAThL 3a AYILIA,
B KOTOPBIX OHHM YCTPaHBAaIOT rHé3za. MEOTHMe BHAB KYJIHKOB, 00pasyioliue B
IIepuoJ MUTPAIMH MaCcCOBbIe CKOIJIEHUA Ha Deperax CTEHBIX 038P, MOTYT KOH-
KYPHPOBATE 32 MHUINY — JHYWHOK KOMAaDOB-3BOHIIOB. VI3BECTHBI TAKiKe IPUMephI
KOHKYPEHIIUH MeKJy HepOACTBeHHBIMHM BHAAMH — B eBPOIeHCKHX CTeldx 3a
MOJIOAbIe T00erd pacTeHuii MOTYT KOHKYPHPOBATh CYCJIMKH, CARTaK) H capaHya.

CosmecTHOe CyIlecTBOBaHHE KOHKYPEHTOB HeGJAaronpHATHO OTPAKAeTCH Ha
Kam/J0M M3 HUX: BO3pacTaeT CMEpPTHOCTb, YMEHBIIAETCA UHCJIEHHOCTH IIOIY-
JISIAIA, 3aMe/JIAeTcss pocT ocodeil. 9TO NPOUCXOAUT IIOTOMY, UTO KOHKYPEHTHI
CO3Jal0T HEeXBaTKY pecypca Apyr ans apyra. MabexaTs KOHKYPEHIIMH BO3ZMOYKHO
Jaumb Gaarogaps yBeJHYEHHIO SKOJIOIMYeCKUX pasauuuii, Hanmpumep, yuénsie
BBIFACHWJIH, YTO B IYCTEIHAX Ha foro-zanaje CIIA HeCKOIBKO BHIOB MypPaBBLER
KOHKYPHUDYIOT 3a ceMeHa. IIpu aTom pazHbie BHABI CHEMUATUIUPYIOTCH HA II0-
TpebJIeHNH ceMAH PasHOI'o pasMepa. AHAJIOIHYHO MHOI00Opa3Hble BUIBI KOIILIT-
HBIX, o0HMTaKIue B appIKAHCKUX CaBaHHAX, U30erarT MUIIeBoil KOHKYDeHIIHH,
NPeANOYHUTASA MOEJATh PACTEEHA PasdHOH BBICOTHI (cM. pmc. 79).

Myrtyanusm. B3auMOBBLIrOHEIe OTHOIIEHUA BUAOB — Mymyanuam (OT Jat.
mutuus — B3aMMHBIH) — OYeHb IIKPOKO pacupocTpaHeHEl B npupoje. Haubosee
3HAKOMBIN MPUMEp TAKUX B3aMMOJEHCTBUI — OTHOIIEHHS IBETKOBBIX PACTEHMIT
¥ HaCeKOMbIX-onbLInTeel. HaBepHoe, Kam bl 3aMeUalI, UTO Ha IBETKAX MOKHO
VBHZETH Pa3HOOOPa3HBIX HACEKOMEBIX — 0abouek, muél, mMenei, ¥yKOB, MyX-
#ypyanok. OHM IOCEITAIOT IBETKY, YTOOLI OJTAKOMHATECA HEKTAPOM H IBLIBIIOMN.

Brizenenne ciajKoBaTOro COKa HEKTADHUKAMHY IIBETKOB — 0C060€ IPHCIIO-
cobneHHe pacTeHMH AJIA NPHUBJIEYEHHA HACEKOMBIX. KaKas-TO YaCTh NMBLIBIBI
BCer/Jla NPUINIAaeT K TeJly HaceKoMoro. Ilepesieras ¢ IBeTKa Ha IIBETOK, HACEKO-
MBbI€ IEPEHOCAT NbLIbILY, ObecneunBas onblIeHVe pacTeEnii. Takye OTHOMIEHHA
BBEITOAHB KaK HACEKOMEIM, TaK M PACTeHHAM. B TpomMYecKHx Jecax HepegkKo
POJIb ONBLIUTEJNEH WUrPAaT MeJKHe NHUTAIINecs HeKTAPOM ITHILI: KOJIHGDH,
HEKTapHUIbl, [BETOYHHUIILI — WJIH JasKe JeTydyHe MBIIIH.

Muorue BHbI MypPaBbEB B KadecTBe JOMNOMHUATEILHOMN MHITH OXOTHO IIOIJIO-
L[AI0T MeABAHYIO POCY TJeH — CIafKOBATYIO KHUAKOCTb, KOTOPYIO BBIJEISIOT
9TH HacexkoMmble. MypaBbM, MOXKHO CKasaTh, «IACYT» TJeH — IEPEHOCAT UX
C OIHOTO pacTeHus Ha Apyroe, obecreywBas TeM CAMBIM IHINEH (MOJIOLBIMH
JHCTOYKAMM), OXPAHAIOT OT XMUIIHBIX HACEKOMBIX. Hanumo B3auMHAs BBITOZA
OT TAKUX OTHOIUEHWIl JUIfA NONYJIANMA MypaBbéB u Tiaeit (puc. 80).



ane PASAEN lIl. HAQOPTAHWU3MEHHBIE CUCTEMbI

MYTYAJIUEM U CUMBUO3

MukpocKkonuyeckoe cTpoeHue Kny6eHbKM a30THUKCHPYIOLLMX
NULIAAHUKA — CUMOBUOTHUYECKOro GaxkTepuii Ha KOpHAX 00GOBLIX pacTeHuid
opraHMama

,BOAOPOCN

‘ ‘ ‘ Knetku

Knetkun kopHs,
copepxalme
GakTepuun

MypagbK coopyXaioT
ANA rpynnbl Tnen
cBoeobpasHblii yexon
U3 KOMOYKORB 3eMAn
W pa3menbyéHHbIX YacTel
pacTeHvi
(kycouek yexna cpesaH)

BaameH Mypaebu
nony4yaioT
CnagKylo XnaKocTb

Hunbckuid kpokogun
W ero «4UCTUNLLUMK» — KPOKOAWNMUIA CTOPOX

AHeMoH

§ sawmwaer
pbiby-KnoyHa
OT XMLUHUKOB.
A puiba-KnoyH
«KOPMMT»

! aHemoHa

Puc. 80. B3auMOBEITOHBIE OTHOILIEHUA BHOB
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BaskHyio posb B pacceleHHH CeMAH COCHBI cubUDPCKOM (KeZpoBoii) UrpaoT
NTHIB — KeAPOBKH U KYKIIH. ¥ 3THX ITHI[ CHIBHO PA3BHT HHCTHHKT 3alaca-
HUSA — OCEHBIO OHH 3apPHIBAIOT HeOOJIbIIMe MOPIUN ceMAH (KeIPOBEIX OPEIIKOR)
B r1y0b JIeCHOH ITOACTHIKY. S3UMOM ITHIIBI HE MOT'YT HAWTH U CHECTh BCe CIIPA-
TaHHBIE CEMEH&, TaK YTO YACTh CeMAH IpopacTtaeT. TakuM 06pa3oM KeZpOBKH
1 KYKIOH, PACIPOCTDAHAA CeMeHa COCHbI CMOMPCKOM Ha OGIIMPHEBIX IPOCTPAH-
CTBaX, CIOCOGCTBYIOT BOCCTAHOBIIEHHIO TAEKHEBIX JIECOB.

B HeKOTOPHIX CIyYasgx MyTyaJluCTHYECKUEe OTHONIEHUS OKAa3bIBAIOTCA 00s:-
3aTEeJILHBIM YCJIOBHEM CYIIeCTBOBaHMA BUAOB (cM. puc. 80). Ob6azarenbHbBIe
MYTYaJHCTHYECKHE OTHOMIEHWA HA3BIBAIOT cumbuoszom (0T rped. symbiosis —
coxuTesnberso). Ilpumep cuM6u03a — asoTduKkcupyomue 6aKTepHu, KOTOPhIE
obpasyoT KiIybeHbKM Ha KOPDHAX MHOIHX 0000BBIX pacTeHuii. BakTepun accu-
MHJIMDPYIOT MOJIEKYJIAPHBEIH a30T, IepeBOAA ero B COeJWHEHHs, YCBAHBAEMEBIE
pacTeHUAMH, KOTODbBIE, B CBOIO O4Yepenb, obecnedynBaioT GaKTepHl THTATeIbHEI-
MH BelmecTBaMu. Jlo HefaBHEro BpeMeHM KJACCHYECKHM IPHMEPOM CHMOMOo3a
CYHUTANNCE TUMaMHENKY. OJHAKO COTIACHO MOCAeIHHMM HAaYYHBIM JAHHBIM 9TO
npefcraBiieHde Mensercd. JlokasaHo, YTO O MHOIMM IOKasaTelaM (BO3MOMK-
HOCTh CAMOCTOSATENBHOI'0 NUTAHKA, PA3MHOKEeHUe) TPUbbI, BXOAAIINAE B COCTAR
JUIIalHUKa, IapPasHTHPYIOT HA BOJOPOCIIH.

BoabIMHCTEO AepeBbeB U TPABAHUCTHIX PACTEHUI 00pasyoT cuM6H03 ¢ Ipu-
Oamu — muropusy. HUTH rPUGHHUIEI OTLIETAIOT KOPHKM M TeM CaMbIM HAMHOI'O
YBeIUYHBAIOT BCACRIBAIOIIYIO IIOBEPXHOCTH KOPHEBOH cUCTeMEl. Pacrenue aydire
ofecrmeuMBaeTCa BOMOH ¥ MUHEPAILHEIMY BelllecTBaMH. B cBoIo ouepeb, rpubsi,
OyAyuu reTepoTPOGHBIME OPraHU3MaMHu, IOJIYYAIOT OT PACTEHHIT caxapa u Apy-
rHe opraHuYecKue BemlecTBa. MHorue miAnoyHsie rpubel, Hanpumep Oeible,
1n0A0epE30BUKH, IOTOCHHOBHKHY, PHIKHKHU, 00pa3yl0oT MUKOPH3Y C JEDPEeBbLAMI.
ITousa B npukopHeBoi o6acTu AepesbeB 6YKBAILHO IPOHM3aHA IpUOHUIEH, a
Ha OBEPXHOCTH MOABIAIOTCA IJIOLOBEIE TeIa. JKCIePUMEHTAILHO YCTAHOBIEHO,
4T0 0e3 MUKOPHM3EI MHOTHE DACTEHUsA He MOTYT PacTH, a rpubel He o6pasyioT
IIJIOTOBBIX TEJI.

Hrak, numeBsle, KOHKYPEHTHLIE ¥ MYTYaJHUCTHYECKHEe CBSA3H BIUSIOT HA
0o0ouX y4aCTHMKOB B3aMMOJ€HCTBHUI, T. €. 8TH CBA3W JBYCTODOHHWe. BmecTte
C TeM B OPHpPOJe CYILNEeCTBYIOT U Apyrue, OJHOCTOPOHHHE, B3aHMOJelcTBHUA,
CYLIECTBEHHBIE TOJBKO JJIA OJHOTO M3 YUACTHUKOB.

Brornueckue cBA3M YPE3BHIYANHO PA3HOOODPABHBI M CJIOMKHBI, & KOCBEHHBIE
B3aMMOJIENCTBHUA CKDPBHITH OT HabmiogaTens. BuoTuueckue cBsazu (GHOPMHDPYIOT
cpeny, oGecrednBalOT NUTaHWEe, PA3MHOKEHHE M paccejeHue BHU/OB, PeryJiu-
PYIOT YHCJIEHHOCTh nonyjasanuii. Pasnoofpasue u mepemieTeHre MeXBHUIOBBIX
OTHOIIEHUH MMOJNEePXHBAIOT CTPDYKTYPY COOBIIECTBA M €ro IEeJOCTHOCTh KAaK
HaJOPraHU3MEeHHOH CHCTEeMBI.
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Ana moboaHaTenbHbix

YauBuTEeNbHBIH cHMOKO3 06pasyioT 0MHOAMEPHKAHCKHE MYPaBbH-JIHCTOPE3kI
¢ OJHUM K3 BUIOB rpubos. Hassanue oTH MypaBbM IOJIYIHIN 38 TO, YTO OHH cpesa-
IOT YeJIOCTAMY KYCOYKH JIMCTHEB NEDEBLEB M IIEPEHOCAT UX B I'He3no. I'naBHoe, 4TO
JIMCTOPE3EI He efAT JIUCThHA, & TOTOBAT U3 HAX KOMIIOCT AJs IPHOHHUIILI, KOTOPOI OHHU
nurarpTea. [Ipy pacceleHHH MOJIOJbIe CAMKH BCEr/la 3aXBATHIBAIOT YACTh I'PUOHUIIEI
JIJISL HOBOTO THe3Aa. VHTepecHo, 4To BHE THE3] MypPABLEB-JIHCTOPE30B 3TOT rpub He
PASBHBAETCH.

Hepearko 6moTHuecKkne CBA3H BRITOAHEI OMHOMY BHAY, HO Oe3pa3/inyHEL APDYTrOMY.
HasecTHBI pasHoodpasHbie GOpPMEL Haxae0HUuLecmea, KOTAa OTHH *KUBOTHEIE I10eJal0T
ocraTKy nuimy Apyrux. Hanpumep, B appUKaHCKHX caBaHHAX OTHIBI-TAJAJIbIIHKH,
IHMEeHB] ¥ IIAKAJILI He YIYCTAT BOZMOMHOCTH IIOJAKOMHTLECH OCTATKAME JOOBIYH JHBOB,
a pBIOBI-IPUJIMIIAJEI ¥ JIOIMAHBI, OOLIKHOBEHHO COIIPOBOMKIAIONINUE aKYJI, OXOTHO
[MoeJarT OCTATKH AOOBIYHM 3THX XHITHHKOB (puc. 81).

IITupoKo pacIpoCTPAHEHO B IIDHPOIE KE8APMUPAHINCME0C, KOTAA OJHH BUJ HCIIOIb-
3yeT IIOCTPOMKHU APYTOro BUA, He HAHOCA eMy Bpena. Hanpumep, crenHble YTKH orapi
¥ MeraHKy YCTPAHMBAIOT I'HE3[a B MIYCTYIOIMWX HOpax 6apcyKoB, JHCHIL M CYPKOB,
a MeJIKHe COKOJBI — IYCTeNbla ¥ KOOUMK — HepeaKo CelATcs B CTAapblX IHE3Iax
CephBIX BOPOH.

Konoruu 6enblx ryceii, obuTamIux B TYHADPE, HEPEAKO pacrnoJaramTca 67113 rHE3
COKOJIOB cancaHoB. Takoe COCEACTBO BHIFOAHO I'yCAM, IIOCKOJbKY CAIllCaHbl AKTHBHO
OXPaHAIT OOJBIIYI0 THE3JOBYIO TEPPHTOPHIO, H3TOHAS XHIIHMKOB — IIOMOPHHKOB
u nectoB. TeM caMbIM COKOJIBI 30QHO CHHXKAIOT PHCK PA30PEHUS IHESZ I'yceil aTUMH
XUITHAKAMH,

HHorna uemoabayercs fake Teso Apyroro Buga. HexorTopble PEIGBI-KJIOYVHBI
NpAYYTCA CPeJH Iiyhnajeln akTHHAH., PBIOBI-KIOYHE OIPeKpacHo IpUcIocobieHsl
K TAKOMY cocyilecTBoBaHuioo. KokHasa clIMab 9THX PBIO II0 XMMHYECKOMY COCTaBY
He OTIMYAETCH OT CIMBH AKTHHHUE. I103TOMY aKTHHLM, KOTOPbIe OXOTATCA HA
MeJKHX pbi0, ¢«He Y3HAIOT» B pEIfaX-KJIOYHAX YVKEePOJHOIO Tejla ¥ He HANAJAKOT
HA HHUX.

BuoTHYeCcKHe CBS3H MOTYT ObITh BPeAHKI AJsS OAHOTO U Ge3pasiuyHbl A8 ApY-
roro Buga. Hanpumep, niecHeBble NeHUI[MIIOBLIE TPUOEL, BEIAEIAA aHTUHOHOTUKH,
nojaBsaA0T pasBuTHe 0axkTepuii. Hexoropble BUAbI BACHJBKOB BBIJENAIOT B IOUBY
BellleCTBa, YTHETAKIIHe POCT APYTHX pacTeHuil. M3-3a nonajaHusa ceMAH 3THX BH-
noB Ha ceBepo-zamnaj CIIIA, uemy criocOGCTBOBAJIO COODYIKEHHE CEeTH aBTOMOOMIBHBIX
1 JKeJIe3HBIX JOPOT, TAM MCYEe3/IH HEKOTODEIE TDABAHHUCTHIE CO00IecTBa — MECTHBIE
pacTeHHdA OBLJIM BLITECHEHBI BACHJIBKAMU.

Ecau BuABI B coo0iecTBe He OKA3bIBAOT B3AMMHOTO BIMAHMUA ADYI HaA Apyra,
TOBOPSAT 0 HeHTPAIBLHBEIX B3aMMOOTHOIEeHUAX. Hanpumep, 6016110 MécTPRIH gaTe,
pAOUNK, OOBIKHOBEHHEIN €3K, PBIKAA [I0JEBKAa — HeHTpaldbHBIE BUJABI, XOTHA BXOAAT
B COCTAB OJHOTO JIECHOTO coolIecTBa.
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HAXNEBHWUWYECTBO U KEAPTUPAHTCTEBO

MTyusl-NagansWWKy AoXAaNMCs CBOero
4aca nocne nupuwectea XvLLHNKOB

-
b
Mpucocku, yf

KOTOPLIMM
npununana
NpUKpennaeTcs
K Teny akyns

Axyna v npununana

Mnoawl nonyxa cHabXeHbl KpoYkamm,
KOTOPbLIMWM OHU LIENNKIOTCA 33 WepcTh
KUBOTHLIX ¥ pacnpocTpaHaATCH

YcoHorue padku-6anaHychl WCronbL3yIoT TeNo
KUTa B Ka4ecTee CyboCcTpara, He NpuyMHas emy
npy 3TOM Bpeaa

Puc. 81. IIpumeps! HaxIeOHHYECTBA I KBADTHPAHTCTBA B IIPUPOJE

NPOBEOWTE WMCCNEOOBAHME

BeisBneHue TUNOB B3aMMOAENCTBNS pas3HbiXx BUAOB B GUOLeHO3e

Ilenv paGomyt — BBIABHTH PA3NMUUYHBIE (OPMBI OMOTHYECKHUX BHAOB B OHOIEHO3E.

Hcnonb3ya DONOJMHUTEIBHYIO JTUTEPATYPY, COCTABLTE Ilepeuedb OCHOBHBIX BHUIOB
pacTeHu#, rpuboB U KHUBOTHBIX KOHKPETHOr0 6HoIeH03a (HanpiuMep, XBOHHOr0, CMeIllaH-
HOI'0 WJIM OIMPOKOJHCTBEHHOTO Jeca). YUHTEIBAA OCODCHHOCTH 2KOJOIMYECKUX CBA3EH
MeKJy PasHbBIMHM BUJaMH, OOMTAOIIUMH B JAHHOM OMOIIEHO3€, 3ATIOJHHTE TabJHIy
¥ BBIIIOJIHUTE TeOPeTHYEeCKYHK 4YacTb paGOTLI.
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BaaroarGussie Pacrenusn, I'pubsr |PacTurensno- Kusorusie, Menxue | Kpynabie
pacreHHs MpeAnoYHTAI0- AIHBIE MHTAKIHEC XHITHbIE | XHIIHBIE
mHe yMepeHHo SKHMBOTHEIC HACEKOMBIMH KHBOTHBIE | KHBOTHBIE
YBJARKHEHHYIO H NpOYHMHA
No4YBy 0ecrno3BOHOYHBIMH

HasosuTe BuALI 6MOIEHO3a, MEKAY KOTOPLIMH CYIIECTBYIOT IIHINEBLIE CBA3H.

Mexny KaKMMY BUAAMHK U IPH KAKHUX VCIOBHAX B GHOIEHO3e Jieca BO3MOMHA KOH-
KypeHIuA?

HaszoBHTe BHABI OHOLEHO3a, MEXIY KOTOPLIMH CYIIECTBYIOT MYTYaJlUCTHYECKUE
OTHOIIEHHUA U CHUMOUO3.

CapenaiiTe BEIBOA 0 pa3HOOOpPA3HMH THIIOB MeKBHIOBBEIX B3aUMOAEHCTBHH B paccMoT-
peHHOM 6moIEeHOo3e.

Bonpocskl u 3apaHusa

OxapakTepusyrnTe NUUEBbIE B3aUMOOTHOLWEHWA MEXAY NonynsauMaMi pasHbiX BUOOB
B npenenax 6uoLeHosa.

JokaxuTe, 4To 0CTpas KOHKYPEHUMA HeGNaronpuaTHO OTPAXABTCH Ha KaXA0M M3 BCTY-
MawLmMx B TaKMe OTHOLUEHWA OPraHn3MoB.

Wcnoneays nHdopmaumio, NpeacTaBneHHylo Ha puc. 79, obbacHuTe, Kakum oBpa3om
COBMECTHO oBuTaroLme Buabl MoryT Mabexarts 0CTPOR KOHKYDEHLMM.

0606wWwuTe nHbopMauunio, NPeacTaBNEHHYIO Ha pyc. 80, v OXapakTepuayinTe MyTyanmam
1 cMMBMO3 Kak NpUMepbl B3aMMOOTHOLLEHWIA Mexay opraHuaMmamun. CpaBHuTe ux Mexay
coboi, BbIAENWUTE YepTbl CXOACTBA W pa3nuymsa. Kakve npuMepsl, npeacTaBneHHbie Ha
PUCYHKE, OTHOCATCH K cMMBUO3Y, a Kakne — K MyTyanuamy?

B @

§ 37. CTtpykTypa nULLEeBbIX CBA3E€W U UX poJib
B coobwecTBe

5
,) Kak nuuiesble CBA3M MOTyT OTPaXaTbCA Ha CTPykType BuoueHosa?

B pesynbTaTe NMUILEBBRIX CBA3eH OPraHH3MbBI MOJYUYAIOT 9HEPTHUIO U OPTaHu-
YecKMe BeIlecTBa AJA HOAJep:KaHUA KHU3HM U PasMHOXKeHuA. B npupoaHbIX
co00IIecTBaxX MUILEBbIe CBA3H IPEIATCTBYIOT HEOTPAHHYEHHOMY POCTY YHCJIEH-
HOCTH TIONYJIAIHH.

IInmgeBsle Henu 1 muigesbie ceTH. CTPYKTYPY IUIIEBEIX CBA3eH B cO0OBIIecTRe
OTPa’KarT NUINeBhbie I[eNH ¥ UX NepeleTeHnsa — numiesble ceTu. [Muuiesan
yenv TpeAcTaBageT coB0H IIOCIEOBATEJBHOCTE BHIOB, KaMKIbIH M3 KOTOPHIX
CIYKUT IHINeH Aaa caexyiomero (puc. 82).

IIuimessle CBSA3M B OCHOBHOM HAYHMHAKIOTCHA C aBTOTPO(GHBIX OPraHU3MOB —
(OTOCHHTE3UPYIOIMNX PACTEHHH. 3e/IéHbIe pacTeHusi noTpebsT BOAY, yIJe-
KHCJBIN ra3, MUHEPAJbHBIE COMHM U MYTEM (POTOCHHTE3a NpeodpasyioT dHEPTHI0
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NMUIWEBASY LENb NPECHOIoO BOAOEMA

Bopnopocnu Menkue XWLHbIE Menkasn KpyrHasn
pakoobpasHsie HaceKkoMble XWLLHaA pbiba XULLHas puiba
W X IAHUHKA

| nopspka Il nopapka Il nopsaoka IV nopsaka

NpoayueuTsl KoHcymeHThI

Puec. 82, Cxema nuniesoii menu mIpecHOro BoJoEMa

COJIHEYHOT'O M3JyYeHUA B 9HEPIUi0 XUMHUYECKUX CBA3EH OpPraHHUYeCKUX BEIIeCTB:
yr1eBoao0B, 6elKoB K KHUPoB. MHBIMY cl10BaMU, 3€JI8HBIE PACTEHUS CO34AI0T OpP-
raHu4YecKue BelllecTBa U3 HeOPraHUYeCKHX, M0TOMY B 9KOJOTHUH UX HA3LIBAIOT
npouseodumensmu Uy npodyyenmamu (ot aar. producens — IPOUIBONAIIHIA).

Taxum 06pasom, mepBoe 3BEHO MUIEBOI IeNH PeACTABIEHO IPOU3BOJUTE-
JAMH OPTraHMYEeCKHX BeIecTs.

Bropoe u mocnesyiomue 3BeHbs NULIEBOH I[NU IpeACTABIEHBI NOmpediu-
menamu, Wi KoHcymenmamu (OT j1aT. cONSUMO — NOTPedIA0) — reTepo-
TPOMHBIMKM OpPraHW3MaMH, KOTODPBIe HE CO3JAal0T OPraHHYECKHX BEeIIeCTB,
a ToJbKO uX norpebaaoT. Tex morpeburesiell, KOTOpPEIEe OKOHYATENLHO PasJa-
raioT OpraHH4YecKHe BelecTBa [0 MHHEPAJbHbIX, HA3BIBAIOT PA3PYWUMENAMU
unu pedyyenmamu (0T Jgar. reducens — Bo3Bpauanmui). PeayieaTsr — 5T0
TIaBHBEIM 00pasoM miecHeBBIe TPHOBI H OakTepuu. OHH BOSBpamialoT B MOYBY
MHUHEpPAJbHBIE BeIeCTBa, HAIpUMep as30T, (ochop u cepy, B IPHUTrogHOH AIA
noTpebiieHHsA DACTEHHUAMM (PopMe.

PacTurensHOANHBIE KUBOTHEIE, I'PUOBI 1 MHOIMe MHKDPOOPTaHH3MBI, KOTO-
pble MUTAIOTCA KUBOH MJIM MEPTBOH PACTHTEILHOCTEI0, 06Pa3yioT BTOPOe 3BEHO
HINEBOM LelH, a IVIOTOANHEIE JKUBOTHBIE — TPETHE U OCTAJILHEBIE 3BEHbA.

MHuoroaaHoCTh 60IBITNHCTBA }XUBOTHBIX IPHBOAUT K TOMY, YTO B COOOIIECTBE
KaK/blid BUJl YYaCTBYeT cpady B HECKOJAbKHMX NMUINEBRIX Ienax. Bypslil Measens,
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NAWEBASA CETb
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Puc. 83. CxemMa muImeBod ceTu
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HanpuMep, NUTAETCA ATOJAMHU, KeIPOBEIMH OPeITKaMy, 3eJIEHBIMY DACTEeHUAMH,
HACeKOMBIMH, pbIOOi, mananeio, a MHOTAA OXOTHTCA HA KONBITHBEIX. OTMeruMm,
UTO B Pa3HbIX MUIMEBBIX [ENAX OAWH M TOT K€ BHJ MOMKET 3aHMMATh PasHbII
TpopuuecKuil yposeHb. OTJebHEIE NHINEBEIE LM IepelieTanTed, odpasys
nuweeyro cems — ONUH U TOT e XUIHUK OXOTHTCA HA PasHbIe BUILI JKEPTE, a
OAMH U TOT Xe BUJ KeDPTBbI NoTpebadeTcA pasHEIMUA BUAAMU XMIMHHAKOB (puc. 83).

IuxaMyeckHe H3AMEHEHHS YHCICHHOCTH XHIITHHKOB M UX KepTB. OYeHb yacTo
H3MEHEeHH I YHCTIEeHHOCTH IOITY AW B IIPUPOIHBIX COOOIIECTBAX — 3TO CJIeJCTBUe
NHIEBBIX OTHOIIEHMIT. PaccMoTpnM, KakuM 06pasoM B3auMOCBA3AHEI IOIYJIAIAN
BHA-IIOTPeOUTeNA H BUJa-pecypca Ha IpUMepe XUIHUKOB U UX JKepTB.

Brnepsble Ha 3aKOHOMEPHEIE CONPAKEHHBIE N3MEeHeHNA YMCIeHHOCTH XHUIIHH-
Ka ¥ KepTBhl 00paTu BHuMaHue B 1920-x rogax Yapans DATOH, IpoaHATIH3UPO-
BaB JlaHHEIE 110 3ar0TOBKE IIKYPOK phicH U 3aiina Kommaumeii I'yasonosa saausa
B CeBeproii Kanaze. BoligcHuIOCE, uTO Kaable 8—10 jeT Besen 3a mogbEMOM
YHCJIEHHOCTH 3alilleB yBeJIWYMBAJIACE YHCIEHHOCTE PBICH, IIMK YHCIeHHOCTH
pbICH HacTynan Ha 1—2 roza moaixe, 4eM IIMK YMCJEHHOCTH 3aiines (puc. 84).

Hyre nossxke, B 1930-x rogax, paborad ¢ XMINHON MHDY3OpPHeH AMAUHUYM
H e€ KepTBoil — mHpy3opuei-Trydenskoii, I. @. layse sKcHepIMEHTAIBHO JOKA-
3aj, 4TO B pe3yJbTaTe B3aUMOAeHCTBHH XHIIHHUKA U ¥XepPTBhI MOTYT BO3HHKATD
IUKJIUYecKHe KoJe0aHuA YUCIeHHOCTH 00eMX MOIyJISIMi.

[Mukauueckue KonebaHHA YHUCIEHHOCTH MOMYIANUNA XWUIHWKA U IKEPTBBI
obbsaAcCHATCA 1pocTo, OGBIKHOBEHHO BUIBI-’KEPTBBI PA3MHOMKAIOTCA OGbICTpEE,
UeM XHIMHUKH. POCT YHCIEHHOCTH KePTB BeJET K YAYUIIEHHIO TUTAHNS XHAITHH-
KOB. XHMINHUKY HAYMHAIOT PA3MHOMKATHCHA, X UX TONYIANNSA TOMKEe VBeININBACTCS.
CHmKeHMe KOJIMYeCTBAa JKePTB (HAIpUMep, M3-3a BCIBIIKH HHDEKIHOHHBIX
sabosieBaHMH, HCTOIEHHUA MUILEBHIX PECYPCOB MM UPe3MEPHOTO BBHIEJAHUS
PasMHOMKUBIIMMHCH XHIMHHUKAMH) IOAPLIBAET KOPMOBYIO 6a3y XWITHUKOB, UX
YHCJIEHHOCTE 3aKOHOMEPHO CHMKaeTcda. MHOrOKpaTHOe HOBTOPEHHE ONHCAHHOTO
X0Za COOBITHI TOPOMKTaeT UKJINYECKHe KOJNebaHus B 00eHX MONYJIAINAX.

K Hacrosmiemy BpeMeHH H3BECTHO MHOI'O IIPHMEPOB 3aKOHOMEDHBIX IIMKJIH-
YECKUX U3MEHEHUH MONyNANUN XHITHHKOB U UX XKEPTB, a TaKKe BoobIIle momy-
JALNHE BUAOB-TIOTPeOUTENIeH U BUAOB-pecypcos. [1aBHas HX 0cO6EHHOCTE — 3TO
ACHHXPOHHOCTD, T. €. HeCOBIIa/leHHe B0 BpeMeHH. YeM Okl HU KOHTPOJIHPOBAJIACE
YHCJIEHHOCTE Pecypca, POCT ¥ NMaJeHne YHCIEeHHOCTH MOTPeOUTeN IIPOUCKOAT
C HEKOTOPBIM 3aI03JaHUeM, BCJIE] 34 COOTBETCTBYIOIMMH M3MEHEHHAMH B I10-
OyJIANUYA pecypea.

IInmessie cBA3KM M CTPYKTYpPa coobuectsa. [Tumniessie ceT 00yCIOBIUBAIOT
B3aMMOCBA3h BCEX MONYJIALHUHN B coobiecTBe U 00ecIeynBaIOT ero IMeJ0CTHOCTE
Kak cucremel. CTpyKTypa IPHPOAHOrO cOOOIIecTBa cOXpaHAeTcs CTabuIbHOM,
€CJIM MMPUPOCT MONYIAIUN BUJOB-PECYPCOB KOMIIEHCHPYETCH MUMIEBOH HeaTelhb-
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U3MEHEHWE YUCNEHHOCTU XUWHUKA U XEPTBbI
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Puc. 84. Iluxnwueckne U3MeHeHNA YHCJICHHOCTH AMEPHKAHCKOH phIcH M 3aiina-Oessika

HOCTBIO BUNOB-TIOTpebHTE e, HAIPUMED XUIIHUKH YHHUYTOMKAKT CBOUX XKepTB
NPEMEPHO ¢ TOH Ke CKOPOCTbIO, ¢ KOTOPOil Te pasmMHOKaiorTcs. Ecau sxkeprea
pasMHOKaeTcs OBICTpPee, 4eM €€ IoefaloT XHUIMHMKH, TO BOSHUKAET BCIBIMIKA
YHCJeHHOCTH BUMA.

XUNHUKY 0OBIYHO MUTAKTCA MACCOBLIME BHJAMU epTB. Ecin XHINHHK
BBHIEZAET KepTB ObICTpee, UeM Te pasMHOKalTcesd, To 00MIHe KopMa IOCTeNeHHO
cHHIKaeTcAa. B uTore nmJaIoTHOCTEL SKepPTBBL MOMKET CHU3HUTLCHA HACTOJIBKO, UTO OX0Ta
HA Heé CTAHOBHUTCHA HEBBITOTHOM — XHIMHMK TPATUT CIHIIKOM MHOTO BpeMEHH
¥ CHJI HA MOHCK A00buH. B aToM ciydae XUINHWK MepeKIHdYaeTcsd Ha Jpyroi
BUJ[ 3XepPTBLI, IJIOTHOCTh KOTOPOM A0CTAaTOYHO BeanKa. IlosTomy BiIUAHHE XHUII-
HHKOB Ha TONYJIAINHIO KepTBLl 00BIUHO CBA3aHO ¢ eé mioTHocTh0. Hanpuwmep,
B rojibl HUBKON YMCJAEHHOCTH JIEMMHHIOB B TYHJpe IeCibl MepecTalT Ha HUX
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OXOTHTHCSH M IOEAANT AHIa M NTEHIOB KYJHUKOB U ryceil. IIlupokue numessie
CBASH ITO3BOJIAIOT XMINHHUKY II€PEKJIOUATHCA C OJHOM KEePTBHI Ha APYIYIO,
IO3TOMY CaMOMY CHJIBHOMY BO3[eiiCTBHIO XHUIIHHKOB IOABEPralpTcsd Haubojee
MHOTI'OUHCJIEeHHBIE BHIbIL.

Taxum o6pasom, nuIeBble B3AUMOAEHCTBHA IPEIATCTBYIOT HEOTDaHWYEeHHOMY
POCTY YHCJIEHHOCTH IIPUPOAHBIX IONynAnuii. B gacrHOCTH, YCTaHOBIEHO, UTO
YHCIEHHOCTD MONYIANMIA Ha3eMHBIX JIECHBIX HACEKOMBIX OTPAHHYMBACTCS IIHIIe-
BO# JIeATENLHOCTHI0 HACCKOMOAAHBIX MIEKOMUTAIOIINX, B OCHOBHOM 36MJIEPOEK.

OKCHePUMEeHTEl IIOKAa3alM, UYTO UFbATHE XUIHMKOB MOKET MPUBECTH
K IpaMaTHYeCKMM IOCIeACTBUAM s coobmecrBa. Hanmpumep, BBLIOB MOp-
CKHX 3BE3J, KOTOPbIe NUTAIOTCA B OCHOBHOM Da3HOOODPa3HBIMM MOJIJIIOCKAMU,
IIPHBEJ K CKOPOMY HCUE3HOBEHHIO IIeCTH BHIOB MOJLTIOCKOB H3 CEMHM, UCXOLHO
HACeJABIINX cO00IecTBo. MUAMN PasMHOMKUIKNCh HACTOJIBKO, YTO 3aHAIU BCE
CBOOO/IHOE MPOCTPAHCTBO M BLITECHUJIM BCE BHIBI BOJODPOCHEH, KPOMe OZHOTO.
Kak crencrsue MCUesIM pacTUTeILHOAZHBIE, 4 3aT€M M XHUIHEBIE MOJLIIOCKH,
KOTOpPBIE He MOIVIM MHUTAThCA MUAMAMHA. JTOT IPUMED IIOKA3LIBAET, HACKOIBLKO
BaX{HA DOJb XHINHKHKOB B NOAJEPKAHUM CTPYKTYDPBI B BHJOBOTO padHoo6pasusa
coobmiecTBa. MopcKHe 3BE3[LI OTPAHHUYHBAIN POCT YHCJIEHHOCTH MOJITIOCKOB
U TeM CaMBIM IPEeJOTBPAUIAIH KOHKYDEHIIUI0 MKy HHUMU.

AHAJIOTHYHO B CTEIIHBIX COOBIIECTBAX MACYIHECH KOIBITHBIE — OCHOBHEI®
HOTPeOUTeNN PACTUTENBHOCTH — MOALEPHUBAIOT MHOroo6pasHe TPaB, BhIEAAs
OvICTPOpACTyINMe 37TaKU U OCBOGOXKJas NPOCTPAHCTBO M PECYPCHI HJIs ADYTUX
pacreHri. COKpalleHHe BhITIACA U3-3a CHUXKEHU S UHCJI@HHOCTH KOIBITHBIX BeIET
K TOMY, 4YTO B KOBBIJIBHO-DA3HOTPABHBIX CTENAX KOBBLIIb BHITECHAET IIPOUHE
TPaBBI, 4 00Pa3yIONIHIICA TOJCTHIA cI0H U3 OTMUPAIOIINX JTHCTHER yrHeTaeT ero
cobcrBeHHBIH pocT. OTMETHM, YTO BHIIAC YPE3MEPHOro KOJMYECTBA KUBOTHEIX,
HanpuMep OBell M KOPOB, BEJET TAKIKe K CePhE3HEIM HADYIIEHUAM B CTPYKTYDe
CTEITHOT'O COO0IIecTBA — COXPAHAKITCA JUIIL HEMHOTHE YCTONYMEbIE K BEITAI-
THIBAHHIO BHJBI, a II0YBA, JUIIEHHAS DACTHTEILHOIO NOKPOBA, IIOABEPraeTcs
3PO3HH U TepfAeT ILIOAOPOaHeE,

Bonpockl 1 3apanusa

OOBLACHUTE 3HAYEHWNE TEPMMHOB «MULLIEBbLIE LEenus, «NPOAYLEHTbI», «KOHCYMEHTbI», «pe-
OYLEHTbI»,

MpuseanTe NpUMEpSI, KOraa OAWH U TOT Xe BUA 3aHUMAaeT pasHsbiil TPodudeckuii YypPOBEHb
B NMULLEBOM Lenu.

(8] Wcnonbaya nHdopmauuio, NpeacTasneHHylo Ha puc. 84, obbacHuUTe, no4yemy COOTHO-
LieHne YncneHHocT suaa-notpebutens n Buaa-pecypca B COOOLWECTBE YaCTO HOCUT
LUMKNMYECKMIA XapakTep.

[4] JokaxuTe, 4TO NULLEBLIE OTHOLLEHNS BAWSIOT HA YMCIEHHOGCT nonynsuuii n CTPykTypy
BuoueHosa.
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§ 38. Ponb KOHKypeHuuu B coobwiecTee

5 &
)) Kakum 06pa3om Buasl maberalT OCTRON KOHKYPeHUMK B npepenax 6uoueHosa?

KoHKypeHTHBIE OTHOIIIEHN A, TIPeACTaBAAs co00ii 60pE0Y 3a OrpaHMYeHHBIN pe-
CYPC, MO3BOJIAKT BRUIKUTh CHIbHENINeMY, I03TOMY UIparT O0JBIIYI0 POIL B hop-
MMPOBAHWH MPHPOIHLIX coobimecTs. [IpobiemMe KOHKYPEHIIH IOCBAIIEHO GOJIbIIOR
YHCJI0 HAYUYHBIX HecaenoBaHuii. Pycckuit yuénsni I'. @. T'ayse B 1930-x ro-
Iax BIEpBHEIe o0paTHICA K 9KCIEPUMEHTANLHOMY M3YYEHHI0O KOHKYDEHI[MH.
PesyJsibTaThl ONLITOB ¢ TpeM#A BHAaMH uHQY3opuii-rydenex (pox Paramecium)
HArIAIHO IPOAeMOHCTPUPOBANH IVIaBHEIE 3aKOHOMEPHOCTH M CIe[CTBHS KOHKY-
PEHIIHH.

IIpaBuiI0 KOHKYPEHTHOI0 MCKJIIYEeHHsd. B mepBOil CepHH 3KCIEPHMEHTOB
I'. @, T'ayse mcHoL30BAJ ABA BHAA HH(PY30pUH-Tydeek — XBOCTATYIO W yIIlac-
tyio. MH(QY30pHK BRIpAITHBAJACE B MPOOMpPKAaxX, Ky/Ja ereJHEBHO A00aBiIAIM
OorpaEWuYeHHEIe TOPIUH KOpMa — GaKTePHH CeHHOr'0 HaCTOA HIIH JAPOKIKH, TEM
caMBIM CO37aBas YCJAOBHA AJA KOHKYPEHITHH.

IIpu pasiesibHOM COAep:KaHuM o6a BHAA XOPOIIO Pa3MHOMKANHCH, MX YHC-
JIEHHOCTh POCJIa H BCKOpe cTabH/IM3MpPOBAJach HA YPOBHE éMKOCTH cpejbl. IIpu
COBMECTHOM COJEP:KaHWuM B cpefe, Ile KOPMOM CIYKHJIN OaKTepHH, cHauaja
YHCJIeHHOCT: 000MX BHIOB YBEJHMYHMBAJACH, HO 3aTeM UHCIEHHOCTbh TV(EIbKH
XBOCTATOI CHMIKAJIACh, M B UTOre 3TOT BUA ucuesdast. Takum o6pasoM, Ty(eabpKa
ymacraa mobexzana B KOHKypeHIuu (puc. 85).

OnHaKO, KOrZa KOpMOM AJIs1 HHDY30pHH CIyKUIN He DaKTepuu, a APOiKIKH,
B KOHKYDEHIMH IMolexaan Apyroii Buxg — Tydenbka xBocrarasa. Oxaszamocs,
YTO NPOAYKETHEI MeTafoamama GakTepuil MOAABIAIT pazMHOXeHHEe Tydeabru
XBOCTATOIi, 2 B HX OTCYTCTBHE 3TOT BHJ pasMHOKaeTcs OpicTpee, UueM Tydesb-
ka ymacras. CirenosaTenbHO, H3MEeHEHHE BKOJIOIMYECKHX YCIOBHH, B JaHHOM
claydae cMeHa KODMa, MOJKeT BJIMATH Ha yCIleX BHAA B KoHxXypenuuu. Tem He
MeHee MCXO0J KOHKYPEeHTHBIX OTHOIIeHHH OJHO3HAYEH — OJUH BHUJ BCETZA BHI-
TecHAeT APYIou.

B apyroi cepun axcmepumenToB I'. . I'ayse maydyan B3aMMOOTHOIIEHHA TY-
(deabku yimacToii u nEQysopun 6ypcapun. HecMoTps Ha NHMIEBYI0 KOHKYDPEHIIHIO,
00a BHA OBLIM CHOCOOHBI K JAJUTEJIbHOMY COBMECTHOMY CYIeCTBOBAHHIO, XOTH
YHCIEHHOCTh KaM{A0r0 U3 HUX ObLLIa HHiKe, YeM TP DA3NeJbHOM COJep:KaHUH.

BBISICHUIIOCH, YTO COCYIIecTBOBaHMe Ty(QelbKH ymacToi u bypcapuu 6bLI0
BOZMOJKHBIM H3-3a TOTO, 9TO BHJBI [I0-PA3HOMY UCIIONIB30BAJH Cpeay: Ty(dens-
KM yIIACTBIE [ePiKajuch B TOJIE BOABI, B TO BpeM#A Kak Oypcapum — OKOJIO
nHa. Kpome Toro, Oypcapuy OXOTHee IOeNAJIU JPOKIKH, a Ty(dejbKa yIiuac-
Tag — Oakrepuu (cMm. puc. 85).
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Puc. 85. Oxcnepuments: I'. @. T'ayse ¢ HHPY3O0PUAMHE PASHBEIX BHIOB, TeMOHCTPHDYIOLIHE
POJIb KOHKYPEHIIUH B COOOIecTBe

B pesynbTrare 9THX ONBITOB GLIJI CHEJAH BLIBOJ O HEBO3MOMKHOCTH IJIHTENh-
HOT'0 COBMECTHOTO CYII[eCTBOBAHMUSA B cTabMUIbHON cpefe ABYX BUJOB ¢ OJMHAKO-
BBIMH SKOJOTHYECKHMH IMOTPeOHOCTAMM. ITa 3aKOHOMEPHOCThL OblIa HazBaHa
npasuniom KoOHKypenmuozo uckarowenun I'ayse. Ilosie MHOroumciaeHHBIE
9KCIIEPUMEHTHI YUEHBIX IMOATBEPANIN CIIPABEAJINBOCTE 3TOT'O IIPABMIIA.

Konxyperuus u cocrag coobmecrs. OUeBHIHO, YTO KOHKYDEHIHSA LOIKHA
BECTH K YBEIHYEHHIO SKOJIOTHYECKHX Da3JIM4YUi MeXIy BHAaMu. B ogHOM co-
o011ecTBe MOIYT VIKUTELCSH BULI, KOHKYDPEHIIUA MEXIYy KOTODBIMH OTCYTCTBYET,
ocnabyieHa WM IPOTeKaeT KPATKOBPEMEHHO, TAK YTO IPABHIIO KOHKYDPEHTHOIO
HCKJIIOUEeHHA He yCIeBaeT Peanu30BaThCH.

B mpupoze cymecTBYIOT TPH IJIaBHBIX IYTH 9KOJOTMYECKOTO DPa30bIIeHHs
COCYINEeCTBYIOIIHWX BHIOB: B IIPOCTPAHCTBE, MHUIIEBBIX PeCypcax M BO BPeMeHH.

PasyesleEne mpocTpaHCTBA, MOMKANYH, caMblil PACIpOCTPAHEHHEIH CIIOCOD
nsbexannsa KOEKypeHnuu. Hanpumep, oObIYHEBIE B CMEIIAHHBIX JIeCaX CHHHUIIBI,
CXOJHBIE 10 CTPOEHHUIO ¥ PAOHY, KOPMATCA B PasHBIX MecTaX. [[IMHHOXBOCTHIE

7- Edumona, 9 xm.
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CHHMIILI cOOMPAIOT KOPM IIPeMMYIIIeCTBeHHO Ha TOHKUX KOHIIaX BETOK B Iepude-
PHUM KPOHBI, TAMUKH Yale 00Cle yI0T OCHOBAHHA TOHKHX II00EroB, Ja30PeBKH
KOPMATCHA B BeDXHeH 4acTH KPOHB! /lepeBbeB, a OOJBININEe CHHHILBI JePKaTcHd
B KPOHE HH’Ke JIa30DPeBOK, co0Mpas KOPM TakKe B KYCTapDHMKAax W Ha 3eMJe
(puc. 86). PasHooOpasHble KYJHKH cOOMpAIOT JHYMHOK KOMapOB-3BOHIIOB Ha
pasHoil riy0MHE B COOTBETCTBMM C JJMHON HOT U KII0BA — MeJKHe IIeCOYHUKH
Ha WJe ¢ IJIEHKOH BOAbI, a JJHHHOHOTHE BePeTeHHUKH U XOAYJI0YHHKH — B Ha-
ubosee rayboKmx MecTax. AHAJIOIMYHO PA3JIMYHBEIE KYKH-KOPOeAbl 00MTaIOT
B Pa3HBIX YACTAX JePEeBbEB: KOpoeA-TUIorpad — B HUMKHEH, a KOPOeA-rPaBép —
B cpeJHeil YACTHU CTBOJIA eJIH.

Ansa nob6o3HaTenbHbIX

PasMexxeBaHue BHAOB IYCTHIHHBIX MYPABLEB IO pasMepaM HOefaeMbIX MMM
ceM#H — ApDKHH TpHMep ociab/eHHus KOHKYDeHIHH. AMepHKaHCKUE yIE€HBIE yC-
TAHOBUJIM, YTO PasHble BHIbLI CIEIHAIH3UDPYIOTCA HAa NOTpebJeHHH CeMAH DasHoro
pasMepa, a Takke UTO PasJMuMsd B pasMepax Teja U BelWUHHe YesrocTeil paboumx
ocobeli cHILHee BEIPaXKeHEl B TEX MECTaX, I'le o6HTaeT 60TbIIe BHOB-KOHKYDEHTOB.
D70 JOKAa3BIBAET, YTO B VCIOBHAX KOHKYDEHIIMH BBDKWBAIOT Te paboume ocobu, Ko-
TOphlE CHJIBHEE OTIHYAKTCH OT KOHKYDEHTOB.

PacxoxgeHEHe BHIOB CO CXOJHBLIM THIIOM ITHTAHWUSA 10 BpeMEeHH aKTHBHOCTH
TOKe IMIHPOKO PACIpocTpaHeHo B npupoje. HampuMep, B OIHHX U TeX e BOIO-
éMax NIyKa | CyJaK OXOTATCH JHEM, & COM — HOUbK. Cpeau IepHATHIX XHUITHH-
KOB cpefiHell nojiockl Poccui KaHIOK M ITyCTeIbra OXOTATCA HA MIOJIEBOK B CBETJIOE
BpeMs CYTOK, a YIIACTad COBA M cepas HefACHITh — C HACTYIIJIEHHEeM TeMHOTEL.

Ba’KHO OTMETHUTE, UTO KOHKYPEHI[HA BOSHUKAET IIPY BBICOKON YMCIeHHOCTH
BUJOB CO CXOJHBIMH TpeOOBaHHAMHI K cpepe. Tak, XUIHUKK U IPOYUE BHU/bI-
noTpeduTe M MOTYT IPEJOTEPAIIATh MEKBUJOBYI KOHKYDEHIIHIO, CAepPIKUBa
pOCT TONMYJIANUN BULOB-PECYPCOB, ¥ CTA0MIM3UPOBATEL COCTaB OMOLEHO3A.

3HaHNe 3aKOHOMEPHOCTEH OMOTHUYECKHUX CBA3eH, Ipesk/e BCero MHUIeBhIX OT-
HOIIIeHHUH, HMeeT OOJILII0Ee MPAKTHYECKOEe 3HAUEHHE 115 COXPaHeHUA IPUPOIHBIX
coobmecTB. Heobnymannoe Wiy ciaydaiiHOe BceleHHWE YEJIOBEKOM HOBBIX BHIOB
HepeJKO NPHBOAUT K HAPYIIEHUIO OHOTHYECKUX CBA3EH W KaK CJeACTBHE — K
PAspPYIIEHUI0 VHHKATBHBIX CO00OIECTB U BEIMHDAHHIO MECTHBIX BHJOB.

H3BecTHBI cJyYad, KOrJa BCeJIEHIIBl OKasbplBaJHch Oojlee CHILHBIMH KOH-
KYpeHTaMH B OTHOIIEHUAX ¢ MECTHBIMH BHAAMH. UHCIEHHOCTL OOBIKHOBEHHOM
felKM B AHIJIMM cTaja COKpalaThCs M3-3a TOTO, 9TO TyjAa Oblja 3aBeseHa
KapoJuHCKaA Oenka ns AMepuku. AHAJIOTHIHO aMePUKAHCKAA HOPKA, aKKJIH-
MAaTH3MPOBAHHAS B €BPONENCKHUX jecax B nepBoil monosuae XX B., HIOCTENIEHHO
BBITECHAET eBPOIEHCKYI0 HOPKY M3 MCKOHHBIX MeCT eé oDMTaHHuA.
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Buonoruyeckune coobuwiecrTea

30Hbl KOPMEXKW PA3NIUYHbLIX BUAOB CUHUL,

Puc. 86. Ocnabnenne KOHKYDEHIINM B COOGIECTBE OCYILECTBIAETCH Osarogaps
7o IPOCTPAHCTBEHHOMY M IIHINEBOMY PasMerKeBaHWIO BH/[OB
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Ansa nobo3HaTenbHbIX

IIpamaTrudHo pasBUBajachk cyapda YHUKaIbHBIX coobmecTs ['aBaiicKHX OCTPOBOB
[ocJje Toro, Kak B KoHIe XIX B. ¢ Asopckux u Kasapckux ocTpoBoB u ocTpoBa Ma-
neiipa Tyja ObLI 3aBe3éH KyCTAPHUK (alalb (ceMelCcTBO BOCKOBHHUIEBBIE) C CHMOM-
OTHYECKHMH a30THMKCHPYIOIMUMH bakTepusaMu (puc. 87). DtorT KycTapHHK OBICTPO
pAaspacTayicsa Ha He TIOKPEITHIX JecOM yuacTKax OefHBIX ByJIKaHWUecKuX nous. ITousa
oboramaniack HUTpaTaMu, JOCTYIHBIMH A BeeX pacTreHnii. Oboramenne no4ssl a3o-
TOM GJATONPHUATHO OTPA3MJIOCH HA YMCJIEHHOCTH [O0MKIEBBIX YepBeil, KOTOPhIE TOXe
ObLIM 3aHECeHBl HA OCTPOBA YeJoBeKoM. YepBu oboramjajy IMOYBY OPraHUYECKUMH
BelllecTBAMH (ryMyCcOM) ¥ PasphIXJAaHu eé. B peaynbraTe BOSHHKJIH YCIOBHA AJIS KHU3-
HH pacTeHHi, ceMeHa KOTOPHIX IONafald Ha OCTPOBA, HO HE MOTJIM TAM Pa3BHBATHCA
B IpPeKHUX yCI0BUAX. MecTHBIE ITHILI HE IOEANH NJI0A0B (aiians, OfHAKO HEKO-
TOpBIe BUBI, MHOTJA 3ajeTalollie HA OCTPOBA, HAIPHUMeD ANOHCKHe Oesoriasku,
OXOTHO MHTAINCH IJIOLAMH U C IOMETOM PACHPOCTpPaHANN ceMeHa. PalAab 3acess
BCE HOBBLIE M HOBBIE TEPPHTOPHH, 4 JIMCTOBOH OIaj] KYCTAPDHUKA BMECTe C TeM 3aTpy/A-
HAJ IpopacTaHie ceMsH ¥ Bo300HOBJIEHHE MECTHEIX JepeBbeB. B peaynbrare MeHbIle
yeM 3a CTO JeT 00JIMK PACTHUTeILHOCTH HA OCTPOBaX KOPEHHBIM 00pa3oM H3MEHMJICH.
[MOnBITKM BOCCTAHOBHTL €CTECTBEHHBIN PACTUTENBHBIN IOKPOB HA OCTPOBAX IYTEM
BLIDYOKH (Daiisiis He IPUBENH K YCIeXy, TAK KAK Ha CHIbHO H3MEHEHHOI I04YBe MecT-
Hble JIePeBbA He BBIAEPKHUBAIT KOHKYPEHIIVH ¢ JPYTHMH PacTeHHAMU-BCeJIeHIIAMH.

9TH NpHUMepsl IOKA3BIBAIOT, HACKOJIBKO CEPhE3HBIMH 1A COO0IIeCTBa MOr'yT
OBITH TTOCJIEACTBUA, Ka3aJ0Ch Obl, HE3HAUNTEIbHBIX H3MEeHEeHUH B OMOTHUECKHX
CBA3AX.

Puc. 87. ®aiiane — KyCcTapHHUK, 3aBe36HHBIN uesloBeKOM Ha ['aBalicKHe OCTPOBA
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Akocuctems!

Bonpocbl n 3apaHua

=

OxapakTepuayiiTe MeToabl UCCNef0BaHUs, C MOMOLLLIO KOTOPbIX . @. May3e chopmynu-
poBan NPUHLMN KOHKYPEHTHOrO UCKMIDYEHUS.

HaszoBuTe cnocobbl CHUKEHWUA KOHKYPEHUMM MEXY BuaaMu BUOLEHO30B.

C NoMOLLBI0 KOHKPETHBIX NPUMEPOB AOKAXWUTE BO3MOXHOCTbL 3KONOMMYECKOro pasmexe-
BaHMA BUOOB-KOHKYPEHTOB B CO0OBLLECTBE.

B HacToAwlee BpeMsA BO MHOTUX paioHax CpeaHeit nonoce Poccum lWMpoko pacnpocTpa-
HEeHO pacteHue BopueBmk COCHOBCKOro, KOTopoe 6bino 3aBe3eH0 K HaM OTHOCUTENbHO
HenasHo. O6enenyiitTe GUOLEHO3bI CBOErO PaiioHa Ha NMpeaMeT PacnpoCTPaHeHUs 3TOro
BceneHua. MNosHakoMbTeck ¢ Guonormein n 06NacTb0 ECTECTBEHHOMO PAacnpPOCTPaHeHWs
aTOro BMAA, a Takke C MCTOPWeid ero NoABAEHUS Ha AaHHOW TeppuTopun. Movemy B yc-
NOBWSAX HOBOrO MecToobutaHunsa GopLiesmk COCHOBCKOrO CTan YCnewHo KOHKYPUpoBaTh
¢ Bupgamu-abopureHammn?

3KOCUCTEMBI ©)

o —

Hu onun 6MOIleHO3 He MOYKET CYIeCTBOBAThL BHE BJIEeMEHTOB HeKHBOI
IIPUPOABLI — IIOYBLI, pesbeta, KIuMara...

Pacrenus, co3paoiiye 0CHOBY GHOLIEHO03a, He MOTYT JKHTL 03 BOIBI

¥ MHHEDaJbHBIX BEIIECTB, KOTOPhIE IMOJYYaloT U3 MOYBHI,

6e3 yriIeKHCJIOTO rasa U COJIHEeYHOTO CBeTa.

Ot reorpaduveckoii MUPOTHI MECTHOCTH U 0cOBEHHOCTEH penbeda
8aBHCAT YPOBEHBb OCBEILEHHOCTH, KOJIMYECTBO TeIlJla M BJIATH, 4TO,

B CBOIO OuYepelb, IIpefonpefesideT TUI (DOPMUDPYIOIIEr0Csa TaM
coobimecrsa. COBOKYIIHOCTE GHOLEHO3a M DJIEMEHTOB HEXXMBOM NPHUPOIBI
HA3BIBAIOT IKOCUCTNEMOU UIH OU0ZE0YEeHO30M.

IToraTHe «sxocucremMa» BBEI B 1935 r. aHrIHMHCKHAI 3KOJIOT

A. l:x. Tencenn, a «6uoreonenos» — B 1942 r. pycckuii 60TaHuK

B. H. Cyraués. I[Tomo6HO MPUPOAHBEIM COOBIECTBAM, 9KOCHCTEMBI
CONOAYMHEHBl HePADXHUYECKH, T. €. HeDOJbINNe 9KOCHCTEMBI BXOJAT B
cocraB Gosee kpynubix. Camasa KpynHas skocucTeMa 3eman — Guocdepa.
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§ 39. Opranuzaums 3KocucTem

3
J) Kakoebl 0COBEHHOCTM CTPYKTYPL! U GQYHKLMOHWPOBAHUS 3KOCUCTEM?

Buosornueckuit Kpyrosopor. Co/iHeuHAA sHepPrudA IIpeBpalllaeTcs pacTeHH-
AMHA B DHEPIHI0 XMMHYECKUX CBA3el opranmdyeckux BemlecTs. Ilo6ounbIM IIpoO-
AYKTOM (POTOCHMHTE3a CIYIKHUT KHCJIOPOJ, KOTOPHIH BhIJejJdeTcd B aTMochepy.
Ilo mensAM ODUTAaHHA OPraHMYeCcKHE BellecTBAa IepeXOofAT OT IPOAYIEHTOB
(mpousBoguTE El) K KoHCyMeHTaM (morpebutenam). OpraHusMbl-1IOTpedHTeIH
MIOTJIOIIAIOT TAKKE BOAY ¥ KHCI0POJI, HeOOXOMUMBIH AJIA NbIXaHUA, H BBIOEIA-
IOT YIVIEKHUCJIBIHA I'ad ¥ OpraHnYecKue IMpOAYKTHE o0MeHa, HAIpHMep MOYEBHHY
W HellepeBapeHHBIe ocTaTKH muimu. OTMepiine pacTeHHus, TPYIbl U 9KCKPeMeH-
THI pasjararoTcsa OaKTepusaMH, rprbaMi ¥ HEKOTOPBIMH MeJIKHMH ¥ HBOTHBIMHA
0 TPOCTHIX OPraHHYEeCKHWX M HEOPraHWUYeCcKMX BeIllecTB, KOTOpPbIe IOMAaaaroT
B II0OYBY M BHOBb YCBAWBAIOTCS PACTEHHUAMU.

TakuM 00pasoM, ODPOAVIIEHTHEI, KOHCYMEHTEI H DeAyIeHThl OCYIecT-
BJIAIOT KPYrOBOPOT BEINECTB, WK Ouonozuveckul kpyzosopom (puc. 88).
Buonorudyecknii KpyroBopoT — BakHelIee CBOCTBO JI000H 2KOCHCTEMHEI,
B pPes3yJbTaTe KOTOPOI'0 MUHEPAJILHEIE BEIIeCTBA He HCTOIIAIOTCA, & MHOTOKPATHO
BOBJIEKAIOTCA B YKU3HEHHBIE IIPOIECCHI.

IToTox aHepruu B 3xocucTeme. Bam m3BecTHO, UTO N1000H OpraHusM HY K /a-
eTcsl He TOJIBKO B OPTaHWUYECKHX BeIecTBax — CTPOHUTEJbHOM MaTepHale JJId
KJIeTOK, HO TAKYKEe W B 9HEPr'ud, KOTOpas MOCTOAHHO PAaCXoAyeTcd JJIA OCYIecT-
BJIEHHA PasHo00pAa3HEIX JXHU3HEHHBIX IIPOLECCOB, HANIPHMED Ha IOJJepiKaHue
TeMIepaTypsl Teja, paboTy MBI, cCHHTe3 felKa UIN U30upaTeJbHBIH IepeHoC
MOJIEKYJI Yepes3 KJAeTOYHYI0 MeMOpaHy. YacTk OpraEMuecKHUX BelllecTs, 00pasy-
IOIMXCA B OPraHU3Me HJIH MOCTYNAIOIINX B Hero, obs-
3aTeJILHO PaspylIaeTcs ¢ BhIJeJIeHHeM sHepruu. Bor
nouyeMy KpPyroBOpOT BeIllecTB Hen30eKHO CONPAKEH C
mpolleccaMy IOCTYIUIEHHS H PAcXola 3HepruH.

JHeprus, B OTJIHYHE OT MHHEDAJbHBIX BeIlecTB,
He MOXKeT MHOTOKDATHO BOBJIEKATHCA B KHU3HEHHBIE
npomecchl. JI000i1 OpraHM3M pacxoAyeT OOMBIIYIO
YacTh IOJYYEeHHOI B pe3yjbTaTe NUTAHUA JHEPIHH
Ha mnmognepxXaHue COﬁCTBeHHOﬁ HHU3He1eATeJIBHOCTH.
ITosromy nuinbk HeGoNbmIasA €€ mOJA AOCTYNHA ANA
OPraHH3MOB CJEAVIOIIEero 3BeHa NHUINeBOH Iemu.

IMapanneabHo ¢ OMOJIOTMYECKHM KPYTOBOPOTOM

Bnagumup Hukonaesuy
Cykaués B JKOCHCTeMe CYIIeCTBYeT Nomox 3Hepzuul. Toabpko

(1880—1967) MNOCTOAHHBIH IPHTOK 9HEPIHH COJIHEeYHBIX Jyuei
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JKoCUCTEMBI

KPYrOBOPOT BEWECTB B 3KOCUCTEME

NPogyyuenTH

Puc. 88. Buosnornuecknii KpyroBopoT — BasKHeiillee CBOMCTBO 9KOCHCTEMEL
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MOJKeT rapaHTHpPOBaTh CYIIecTBOBaHHE coobliecTBa. ¥ PaBHOBEIIEHHOCTH MIPO-
[eCCOB CHHTe3a U pa3pyIlleHHs OPraHUYecKoro BEIlecTBA B 9KOCHCTEME CO3JaeT
yCJIOBHA AJfA cTAOMABLHOCTH OMOJOrHYecKoro coobmecrsa. Takum obpasom,
(bOTOCHHTETHYECKAS [eATEeJbHOCTh PAcCTeHHil M OHOJOrHYecKHH KPYyroBOpOT,
KOTODBIN MOAAEP:KHBAETCA IIOTOKOM 3HEPruH, 00eCcIednBa0T HENpPePhIBHOCTH
SKM3HHU Ha ILIaHeTe.

DKOJOrHYeCKHe MUPAMHAbl. BaKHBIMH KOJWYECTBEHHBIMH XapaKTepPHUCTH-
KaMi 9KOCHCTeM cJyKaT 6uomacca, T. €. Macca KUBBIX OPraHUM3MOB, U 6uono-
2uveckas npodykyus — IPUPOCT GMOMACCH! B €AMHUILY BPEMEHH.

KoJnyecTBeHHOE COOTHONIEHME INPOAYKIIHH, YHCIEHHOCTH U OGHOMACCHI
OpraHM3MOB IIOCTef0BATeIbHBIX 3BeHBEB IHINEBHIX Ieneil umzobpakaioTr B
BH/le 9KOLOZUYeCKUX nupamud, Tie OCHOBaHMEM CJIYKUT 3BEHO IPOAYLEHTOB
(puc. 89).

IMupaMuga GUOIOrHUECKOH NPOAYKINN JI000H 9KOCHCTEMBI HMEeT ITHPOKOoe
OCHOBAaHHE U Y3KYI0 BepIIHHY. IIpoAyKINA OPraHu3MOB Ka/I0T0 I0CIeyIOIIero
3BeHA NUINEBOH memy mpuMepHO B 10 pas MeHbIIe NpeABIAYINEro. 3Ta yHH-
BepCaNbHAS 3aKOHOMEDHOCTh HA3BAHA NPAGULOM nupamudst 6uon0ZU1eCKOl
npodyKyuu.

Ans nobo3HaTenbHbIX

OTMeTHM, 4TO MHPAMHUALI YHCIeHHOCTeH 1 6HoMace B HEKOTOPHIX 9KOCHCTEMax
MOTYT He COBIAJATh N0 (opMe ¢ mUpaMuoil 6HoIOorHIecKOd NPOAYKIIH.

B HaseMHBIX 2KOCHCTeMAaX, I'Jie OCHOBHbIE IPOAYIEHTEI IIPe/CTaBJIeHbl TPaBaMU
(cremu, caBaHHEL), 4 KOHCYMEHTEI IePBOT'O MOPH/IKA — MPeXKe BCero TpaBoANHBIMA
MJIEKOTNTAIOIIHMY, TUPAMUIL UHNCAEeHHOCTeH U OMoMace MomoOHBEI HHpaAMULAM
fuosorudeckoit nmpogykuuu. OHM MMEIOT ITHPOKOE OCHOBaHWE M IOCTEeIeHHO CY-
JKAIOTCH K BepIIHHE.

B necHBIX 3KocHCcTEMAax, e MPOAYLeHTH] IIPeICTABJIeHEl B OCHOBHOM KPYITHBIMH
NepeBbAMH, TUPAMILI YACIeHHOCTeH HMEIOT Y3K0e OCHOBAHHE — OJHO JAEPeBO CJIy-
JKUT IMHIeit 1A MHOMXeCTBa MeJIKHUX KOHCYMeHTOB, IIPesK/ie BCero I PacTUTeIbHO-
SATHBIX HACEKOMBIX. BMecTe ¢ TeM oCHOBaHMEe NMHPaMHABI 0MOMAaCC MIHPOKOE.

B aKocHcTEMax 036D M MOpell MupaMija YHcJIeHHOCTeH HMeeT IITHPOKOe OCHOBA-
HHe — YHCJIeHHOCTh (PUTOILIAHKTOHA MHOTOKPATHO NPEBOCXOAUT YHCIEHHOCTE €T0
norpeburesneii. OIHAKO OCHOBaHWe MMpPaMH/LI GuoMace y3koe, Tak Kak Guomacca
pBI6 MHOTOKDATHO NMPEBOCXOAWT OmoMaccy IuaHkToHA. [les0 B TOM, YTO GonbIasg
CKOPOCTh PA3MHOXEHHUA OOHOKJIETOYHBIX BOI(ODOCJ’[eﬁ 06YCJIOBJIHB&CT HX BBICOKYIO
6HOJIOrAYeCKYIO IPOAYKIINIO, HO He IIPUBOJUT K POCTY UX OHMOMACChl — BOJOPOCIH
YpesBLIYAHHO GLICTPO MOEAANOTCH MHUBOTHBIMH-(QHILTPATOPAMHE, KOTOPLIMHU, B CBOIO
ouepe/lb, MATAIOTCA PEIOBI. Bronornyeckas IpogyKIua pui6 B 10 pas MeHbIIIe IIPO-
AYKIUY IJIAHKTOHA, OLHAKO PHIOBI JOJIIO KUBYT M PACTYT, IOITOMY OHM HAKATLIH-
paloT dmomaccey (cm. puc. 89).
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Puc. 89. TTupamMuger 6MOJIOTHYECKOM NPOAYKIIME, YHCJIEHHOCTH B GHOMACChl PA3HBIX
SKOCHCTEM
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5
f Hem pasnuyaloTcst NpUpoaHbIe COOBLLECTEA M arpoLEHO3bI?

OcobennocT arposkocucTeM. AzpoaKocucmemsbl. — 3TO SKOCHCTEMBI, KOTOPbIE
CO3aI0TCA YeNOBEKOM [JJIfl IOJIYUIeHHUA CeIbCKOXO03AUCTBEHHON IPOAYKIIUH.

PerynsipHoe n3bATHEe 4acTH OHOJOrMYECKOW NMPOAYKIUH C YPOXKAEM BeIET
K TOMY, YTO MHHePaJbHbIE BEIleCTBA He BO3BPAIIAIOTCH B II0YBY B XO/E €CTECT-
BEHHOT'0 OMOJIOTHYEeCKOr0 KPyroBopoTa. I10aToMy arposKocHCTEMEI He CIIOCOGHEI
K CAMOCTOATEJNbHOMY YCTOHYMBOMY CYIIECTBOBAHUIO,

YeroiiurBOe CYIECTBOBAHME ArPOSKOCHCTEM, MOCTOAHHO AAOIIUX GOTraThIi
YDPOsKail, BO3MOXKHO JIMIIb IIPH MOANEPKAHUN OHOJIOTHYeCKOr0 KPYroBOPOTa IIYTEM
PeryJiipHOro BHECEHUA B IIOUBY MHHEPAJbLHLIX U OPTaHMYECKHX YI00peHHH.

Ilopnep:xaHuio GMOJIOIMYECKOTr0 KPYTrOBOPOTAa B arposKOCHCTEMAaX TaKiKe
crocoOCTBYET MX BBICOKOe Dmosormueckoe pasHoobpasue. I1oaToMy IpaBHIBHO
CIIAHHPOBAHHBIE aIPDOSKOCHCTEMBI IIOMHMO IT0JIeil BKJIIOUAIOT TAK¥Ke macTouIa,
CEeHOKOCHBIE JIyra U >XHBOTHOBOJUECKHE KOMILJIEKCHI. ITOMY cIocobeTByeT M
opraHu3anus ceBoobOPOTOB, B XO/e KOTOPHIX HA MOJAX OCYIIECTBJIAETCA Yepe-
JOBaHHEe BO3JEJBIBAEMEIX KYJIBTYD.

Takum 00pa3oM, NPaKTHYECKOE UCIIOIb30BAHME 3HAHUH 0 3aKOHOMEPHOCTAX
OPraHHU3AIWH NPHPOAHEIX 9KOCHCTEM CIIOCOOCTBYET MOALEPIKAHNUIO ITPOAYVKTHB-
HOCTH CeJbCKOI0 X03diCTBAa.

T

NPOBEOWUTE WCCNEOOBAHUME

L CocraBneHnmne cxem nuuieBsix yener v nepeHoca sHepruu
B 3KOCHUCTeMe

IJear paGomb. — BBIABUTH BO3MOMKHBIE IIUIEBHIE [[ETIHA, COCTABUTE UX CXEMbI, a4 TaK-
e CXeMBI TIepPeHOCa 3HEePIHH B 3KOCHCTeMe.

Hcnmoneaya Tabiuiy 9KOJIOTHYECKUX TPYII PACTEHWH H KUBOTHBIX KOHKDETHOH
3KOCHCTeMBb! (COCTaBIEHHYIO B X0/e IPAKTHYeCKO#i paboTsl « BeiaBeHHe THIOB B3aUMO-
JeHCTBUA PAa3HBIX BUJIOB B OHOIIEHO3€e» ), COCTABbTE CXeMbI [IHINEBhIX Ieneil ¥ BRIIOJIHHATE
TEOPEeTHYECKYIO YacTh paboThl.

Baaroaro6usbie Pacrenus, I'pubsr | PacrurensHo- /KupoTHbIE, Meakue | Kpynasie
pacrenus MpPeInouYHTAa0- AHBIe NHTAIOIHECS XMINHBIE | XHIIHEIE
1ie YMepeHHO AHBOTHBIE HACEKOMBIMH JEHBOTHBIE | }KXMBOTHBIE
YBJIAKHEHHYIO H NPOYMMH
IMOYBY 6ecrno3BOHOYHBIMH

L +—— +—— - ]
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HazosmTe THO OHOJIOrHYECKHX CBA3€H, OTPAXKEHHBIX B HNHIIEBBIX HeNsX.

O0BscHATE, HA OCHOBAHMY KAKMX [IPU3HAKOB BBl IOMECTHUJIH Te HJIH HHbIe BUJBl Ha
MeCTO MepBOro, BTOPOTO M MOCHeJYVIOUINX 3BeHbBEB IUINEBOH ITeIH.

OTMeThTe OPraHU3Mbl, BRITIOJHAIOIINE B pACCMAaTPHBAEMOH DKOCHCTEME POJIb IIPOALY-
IIeHTOB, KOHCYMEHTOB IE€PBOro, BTOPOT0 W IMOCIeAYIOMMX MopAnKoB. B kakom Hampas-
nenun OyaeT nepefaBaThbCH CBS3AHHAS IPOM3BOLUTENSMU DHEPIUa?

OxapaxTepuayiiTe u uzodpasure HopMy, KoTopyio 6yaer UMeTh TUpaMuga OHoIOTH-
YecKOH IPOAYKIHH aHAIN3HPYyeMOil sKocHceTeMbl. OTBeT apryMeHTHDYHTe.

ChopmynupyiiTe 1 060CHYHATE THIIOTE3Y O COOTHOIIEHHH YHCJIeHHOCTeH OPraiu3MoB,
NpeACTABIAIONINX [IOCIEJ0BATENIbHEIE 3BEHbS IMHUINEBLIX Ieleii.

CrenaiiTe BEIBOJ O UHCJI€ 3BE€HLEB B OOJBLIIHMHCTBE IMUIIEBHIX Ilellell pACCMOTDEHHON
9KOCHCTEeMBI ¥ 0 IPHUYNHAX, OTPAHWUYNBAIOIUX ATHHY IMUINEBHIX Lemei.

Bonpockl u 3agaHus

OBbACHWUTE 3HAYEHWA TEPMUHOB «BMONOrMYECKNIA KPYroBopoT», «BromMacca», «Guonoru-
Yyeckas NpoayKums».

[2) OokaxwuTe, 4TO, XapakTepuays NPOLECCH!, NPOTEeKAWME B 3KOCUCTEME, HEBEPHO yNoT-
pebnaTe BbipaXeHue «KpyroBopoT @HEpruK B aKkocucTeMe»,
OxapakTepuayiTe rnasHyilo oco6eHHOCTL NMpamug 6GMONOrM4eckoin NPoayKLUM.

[4] Wcnonbays nHbOpMauuWIo, NPpeacTasneHHyo Ha pyuc. 89, cpaBHUTE NMpamMuabl YUCNeH-
HOCTe n nupaMmuasl 6MOMacc B pPasHbIX IKOCUCTEMAX, BLISIBUTE YEpThl UX CXOACTBA
1 pasnuuuns. Yem obbsACHAKOTCS paanudua B popme nupamma?

[5]* Mcnonb3ysa DONONHUTENBHYIO NUTepaTypy U pecypcsl MHTepHeTa, cobepute nHbopmaumio
0 BO3MOXHbIX METOAAX NOAAEPXKAHWA YCTOMNYMBOMO CYLLECTBOBAHMS arpOaKoCHUCTEM.

§ 40. PazBuTue 3Kkocucrtem

5 3
3) : CnocobHbl N1 3KOCUCTEMBI K CaMOpPasBuTrio?

HexoTopble IpUpOAHBIE COODIIECTBA CTAOMIBHEI U ClIOCOOHEI K GECKOHEUHO
IOJTOMY CYINEeCTBOBAHHIO, COXDaHAA CBOK CTPYKTYypy. Hampmmep, enoBble
u ay0oBBIE Jieca, KOBBLIBHBIE CTENH CYIIECTBYIOT, HE MeHAA CBoero obJHKa,
IeCATKU ¥ COTHHM ThIcAY JeT. CoobimecTBa peUHBIX CTAPUIL M HEOOJBIIHX 036D
uIu coolmiecTBa, BOSHUKAIIINAE HA MecTe JeCcHBIX PYOOK M IM0XKapoB, HecTa-
OMNIBHEI — OHHM CHJILHO M3MEHSAIOTCSA B TeYEeHMEe HEeCKOJbKHX NeCcATKOB JIeT.
IIponcxopAiHe B HUX H3MEHeHHA IPUBOAAT K 3aMeIeHHI0 OJHOTO coobIecTBa
IpyraM. B mocienoBaTenbHO# cMeHe cO0DIIECTB OTPakaeTcs Ipollecc camopas-
BHTHUS SKOCHCTEM.

3aKkoHOMepHas CMeHa co0o0IecTB — CYKIeccHsd. Pa3sBHUTHe 3KOCHCTEMBI
npejacraBiasger coboil 3aKOHOMEPHYIO CMEeHY cO0OIIecTB, KoTopas o0yCaOBRIeHA
JKH3HEeJesATeJILHOCTEI0 OPraHNu3MOB, T. €. BHYTPEHHUMH II0 OTHOIIEHWIO K CO-
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obigecTBy nmpuYynHaMu. TaKyo 3aKOHOMEDPHYIO CMEHY COOOIIEecTB HA3BIBAIOT
cykyeccued (0T JaT. successio — NIPEEMCTBEHHOCTH, IIOCJELOBATENIBHOCTD).
B wutore cykneccun (opmMupyerca speJsioe coobmiecTBO. BOSHMKHOBEHHIO CTa-
OMJIBHOrO co00IIeCcTBA IpeAIISCTEYeT uepeaa HecTabUIbHEIX COOOIIECTE, CMeH -
IOIIUX APYT ApPyra B CTPOroi mocjenoBaTeabHOCTH. TakuM o0pasom, pasBUTHE
9KOCHCTEMEBI HJAET OT HeCTAOMIBHOTO COCTOAHHA K cTabMIBHOMY.

IIprMepoOM CYKIIECCHHM MOMKET CIYKHUTEL IIpeo0pa3oBanue cOO0IIEeCTB PEYHBIX
crapuil (puc. 90). Ilo Mepe oTaeneHHUSA CTAPHIBI OT PYCJia PEKHM TeUeHNe B HeH
ocsaabeBaeTr, Boja OBICTPO M XOPOIIIO IPOTPEeBaeTCHd, KOHIEHTPAIIMA KHUCJIOpPOaa
B Bojie cHuKaercsi. CocraR oburaresiell cTapyMilbl BCE CHJIBHEE OTJIHYAETCA OT
peuHoro coobImecTBa, yBeJIMUUBAeTCA mMacca (DpUTO- W 300ILIaHKTOHA. W3-3a
HeJOCTaTKa KUCJI0pOoa B IPHAOHHOM CJIOE PeIYIIeHTHI He YCIIeBaloT pasjaraThb

CYKUECCMHUHA

Puc. 90. CvmeHa cooOIecTB IpH 3apacTaHUH PEYHOHM CTAPHIIBI
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MEDPTBBIH MIAHKTOH — HAa [JHEe yBeJWYMBAETCA CJIOH WJa, W IJIyOMHA CTapHUIbI
yMeHbmmaerca. Korga ray6uHa gocruraer 5—6 M, B cTapuile pasBuBaeTcd
0BMIbHAS TOABONHAA PACTHTeJLHOCTH. B cpeaneil mosoce Poccun aTo amojes,
BOASIHBIE MXH U Bojopocin. Takoe cocToAHME COODIIECTBA, HA3BIBAEMOE CTaAuel
«IIOJ{BOJHBIX JIYTOB», BEET K YCKOPEHHOMY HAKOILIEHUIO MJjla U AabHEHIIeMy
o6MeTeHHI0 BofoéMA. IIpH YMEeHbITeHHH TIyOUHB! 10 3—5 M HaCcTyImaeT CTaius
pacTeHMH, 3AIOJHAIIAX TOJINY BOABLI A0 €€ IMOBepXHOCTH. PasBeTBIEHHBIE
nodery pAeCTOB M YPYTH 3HAYUTEIBHO YMEHBIIAIOT OCBEIEHHOCTD TOJIIH BOALI,
[IO3TOMY HAYMHAETCA OTMHpaHUe IUIaHKTOHA.

B panmpHeiIeM HacTyIaeT CTaAudA IIJIABANIIHX PACTeHHH — 3TO KYBIIMH-
Ka, KyOblmka u ap. [locreneHHO GeHeeT HHBOTHOE HacCeJleHUe, IPAKTHYECKH
rcuesaioT peiObl. HakoHel crapuna MejneeT HACTOIBKO, YTO HA MecTe BOJAoEéMa
BO3HUKAET BOJIOTO ¢ 3apOCJIsAMU TPOCTHHKA, POro3a M KaMBIIld, a 3aTeM — C 3a-
pocIAME 0coKH. VI3 OTMHpPAIOIMIUX pacTeHHi o6pasyeTcs I0YBa, € IOBePXHOCTh
IOCTENeHHO CTAHOBUTCA BBIIIIE YPOBHSA I'DYHTOBBIX BOJ, 4 caMa II04YBa — MeHee
BraxH0#i. OcoxoBoe 00J0TO cMeHsieTCA 3aJIWBHBIM JIYI'OM, JIYI' — HBHAKOM,
MBHAK — OJIbIIAHUKOM.

EcrecTBenHO, UTO IO Mepe M3MEHEHUS PACTUTEIBLHOCTH MEHIeTCA U COCTaB
JKMBOTHBIX — BOJHBIE ;KUBOTHBIE MCYE3AI0T, X 3aMeIllaloT Ha3eMHbIe BH/EL.
B mTore mocie yepeabl HeCTAOHJILHBEIX COODIIECTE HA MECTE CTAPUIILI BOSHHUK-
HeT crabuabHOe coobimecTBo — AyOpasa. Tak B pesyabTaTe CyKIeCCHH BOAHAA
SKOCHCTEMAa 3aMeHsieTcd Ha3eMHOMH. Bech mpoliecc 3apacTaHHA HeDOJBIIOrO
BOLOEMA B 3aBHCHMOCTH OT €ro MCXOAHOH IIyOHHEI AJMHUTCH /0 HECKOJIBKHX
THICSY JIET.

3aK0HOMEPHOCTH CAMOPA3BUTHA 3KOCHCTeM. [J1aBHAA IPHYHHA CYKIIECCHH —
HecOalaHCHPOBAHHOCTEL OMOJOTHUECKOr0 KPyroBopora. Bo Bcex HecTaOMIBHBIX
coobmecTBax IPOUCXOJUAT HAKOILJIEHME OPraHUYecKOT0 BellecTBa: noTpedbuTenn
¥ paspylIdTe/id He YCIIeBAIT KOMIIEHCHPOBATH AKTUBHOCTH IIPOM3BOAHTEICH.

B xoze cykieccun gucbamaHc Mexay CO3gaHHeM U PasjloKeHHeM OPraHuKH
VMeHBIIaeTcs, a TeMIILI CMeHBI coobmiecTB 3aMenndioresa. C ycTaHOBIEeHHEM
MUHAMHWUYECKOI'0 PABHOBECHA MEMKJy MOCTYILIeHUueM M pacXxoJoBaHWeM OpPraHH-
YecKOr'o BellecTBa OHoMacca coofIecTBa COXPaHAETCA Ha YCTONYMBOM YyDOBHE
u Gopmupyerca cTabuibHOE CO00IIEeCTBO.

Hapsany ¢ 6anaHcoM OpPraHMYECKOTO BeIlecTsBa B cTabUIbHOM cooDimecTse
yCTAHABIMBAETCS DABHOBECHE MEMY ITOIJIOMeHHeM PacTeHHuAMH MHHEPAJIbHBIX
BEI[eCTB M WX BO3BPATOM B II0YBY C PACTHUTENBHBIM ONaZoM. JTHM obecredum-
BaeTcd YCTOMYMBOE COCTOSHHE 3allaca MHHEDAIbHBIX BelieCTB B 3KOCHCTEME.

B pannHeleM M3MeHEHHMA B CTAOMJIBHBIX COOOIIECTBAX BO3MOXKHBI TOJIBKO
B CIJIY DPAasjMYHLIX BHEIIHWX HapyIlleHwWi (m0oap, yparad, pybka, Beramka). B me-
JIOM KasKJA0My THIIY KJIAMAaTa COOTBETCTBYET CBOM THII cTAOHMIBLHOTO cOOBIIecTBa.
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Ana mobo3HarenbHbIx

Pasnnyaror neperuHbIe W BTOPHYHBIE CYKIecCHH. [Tepsutnbie cyKyeccuu mpH-
BOJAT K 00pasoBaHHUIO HOBBIX 3KocHcTeM. Takue CYyKIeCCHH BOSHHMKAIOT B MECTax,
JIMIIEHHBIX MOYBLI, — Ha CKAJIaX, [eCYaHBIX AI0HAX, B MECTAX CXOJA JABUH N
9DO3HOHHBIX IIpoleccos. Hanpumep, B cpexreil nosoce PoccHH CKIOHBI OBPAros WK
KapbepoB CHadaJjla 3apacTaloT MaTb-U-MadeXod M POMAINKOM, yepes 2—3 roza Tam
popMHpYeTCH JYIr ¢ Ppa3HOOOPasHBIMH 31aKaMi. Yepes HECKOIBKO JIeT, KOTJa yiKe
BOBHHK TOHKHI CJI0i MOYBEI, n0oABIAIOTCS Gepéssl. Ilox mosoroMm Gepésosoro meca
OpOpacTaroT ceMeHa eiu. Eam, npespamasdch B BEICOKHE [€PeBbs, MOIABIAIOT POCT
Oepés, u GOPMUDYETCA eNOBBI Jec.

Bmopuuhbie cykyeccuu BOBHUKAIOT MPH YACTHYHOM HADYIIEHHM coobGIiecTsa
C COXpaHEHHeM MOYBEHHOro caofA. IIpmymHamMu nmogobHOro HaApyIIeHUs MOTYT OBITH
9pO3uUHA, MOKAP, BeTPoBasl uiau pybka yeca. IlocKoNIBKY OYBa B TAKMX MecTax Gorata
MHHepPaJlbHbIMU PECYPCAMH, 3peJible coobmiecTBa 00pasyoTea ObicTpee, YeM NpH IIep-
BUYHOMH CyKIeccHy. BTopuuHbIe CYKIECCHH BEJYT K BOCCTAHOBIEHHWIO HAPYIICHHOMN
axocucrembl. Hanpumep, Ha MecTe moskapa coobIIecTBO eJIOBOTO JIeCA MOKET BOCCTA-
HOBHUTBCH TOJBKO IOCJIE CYKIIeCCHOHHON uepensl coobuiects. CHauana NOABIAIOTCH
OwICTpOpACTYIIIHE TPABEI (MBAH-YAI H BeIHUK), HA CMEHY KOTOPBIM IPUXOOAT CBETOJIO-
OuBLIe JHCTBEHHbIE TepeBbd (Gepésa i 0CHHA), 3aTeM B MX TEHH II0LPACTAIOT MOJIOJbIE
enun. BoccraHoBIeHHe 10BOTO Jleca MoCJIe T0Kapa AIHTCS HeCKOIBKO AeCATHIeTHIl.

IMocye moxapa KOBLLIBHAS CTENb 3apacTaer Jebenoii, Ha CMeHy KOTOpOI Yepes napy
JIeT NPUXOAAT pasHble BAALI moAbIHM. Ha mATHIN rog WX saMeriaior meIpel W Apyrue
KODHEBHIIIHbIE 3JIaKH, W TOJbKO COYCTA JECATHJIETHE HA MECTe I0Kapa BHOBbL MOMKET
PacTH KOBBLIb.

Bonpocs! u 3agaHus

OB6bACHWTE 3HaYEHNE TEPMMHA «CYKLLECCUSI».
OxapakTepusyiiTe cTagmMu CyKLeCccun B pe4Hol cTapuue.

&)} MaBecTHo, 4TO 3abpolleHHble Nons BHavane 3apacTalT OgHONETHUMK TpaBamMu, 3aTemM Ux

CMEHSIIOT TPABAHUCTHIE MHOrONETHUKM, NO3XE BbIPACTAKOT KYCTAPHWMKM 1, HAKOHELL, iepeBbs.
O6bscHUTE, NoYeMy BUALI CMEHSIOT APYT APYra UMEHHO B TAKOM NocnenoBaTenbHOCTy.

§ 41. Buocdepa — rnobanbHas akocucrema

’,) KakoBbl 0coBeHHOCTU rnoBansHOM 3KOCUCTEMBI NNaHeThI?
l

JIobas skocucTreMa — cucTeMa OTKpPBITasA. Buosornueckuii KpyroBopor co-

IIPOBOXKJAETCS IIOCTOAHHBIM IOCTYILIEHHEM M PACX0/0M 9HEPTHH, a KPYTOBOPOT
BeIleCTB B KOHKPETHOH 3KOCHCTeMe HUKOrza He ObIBaeT IONMHBIM. Biarogaps
ABUXKEHUIO BO3AYIITHBIX Macc, IOTOKAM BOALI M MHUTPAIMHU KUBOTHBIX KAKAaa-TO
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YaCTh BEIECTB BEIHOCHUTCA M3 3KOCHCTEMBI, & KAKas-TO YacTh IOCTYIIaeT B Heé.
Bor mouemy pasHble 9KOCHCTEMBl ILIAHETHI B3AaMMOCBA3AHBI U KaK OTJeJIbHBIE
KOMIIOHEHTHI (DOpMHUPYIOT Haubojiee KPYIHYIO 9KOCHCTeMY 3eMIn — 6uocgepy.

Yyenue o 6uoctepe. Yuernue o 6uoctepe Gu110 coznano B korne 1920-x ronos
BBIJIAIOIAMCH PYCCKHMM VUSHBIM, aKaJeMUKOM, OCHOBOIIOJI0KHAKOM OHOTe0XH-
mun B. . Bepragckum. OH HCIIONB30BAT TePMHUH «0mocdepar», BliepBbIe Ipej-
JoskeHHbI B 1875 1. aBerpuiickuM reoJiorom 3. 310cCOM, U OMMHPAICA HA TPYABI
OCHOBAaTeJs COBpeMeHHOro mousoBesennsa B. B. JlokyuaeBa, KOTODEBIH BIePBEIE
yKasaJl Ha 3aBUCHMOCTH IIPOIECCOB MOYBO0OPa30BaHUA KaK OT KJIUMATa, Tak U
OT [esATeJbHOCTH JKMBOTHBIX M pacTeHuii. OcosHaHWe OTPOMHOM DPOJIH KHBBIX
opraHusmMoB B opmupoBaEuM armocheps!, ruapochepsl U aTuTOcHEpEl 3eMIH
npuseno B. M. BepHajCcKoOro K CoO3aHUI0 IIpeAcTaBIeHns 0 buocdepe Kak eme
0JlHOII 000J0UKe MJIAHEeTHI.

Buocdepa, cornacuo npencrasneruam B. Y. Bepraackoro, — 210 Ta 4acTh
obosiouer 3emun (JuTochepsl, ruapochepsl, arMochepsl), e cymecTBYeT UIH
CYILIECTBOBAJIA YKU3Hb U KOTOPAA IOABEPraeTCA WIH MOABEPrajachk B IPOIILIOM eé
BosaeicTeHIO (puc. 91). Buocdepa BKIOUAET BCHO IIOBEPXHOCTH CYIIH, THApoche-
Py, BepXHHE CJI0H JUTOoc(hepsl Ha IIyOHuHY 0 8 KM, a TaKike J4acTh aTMocheps!
IO BBICOTHI 0O30HOBOTrO 3KpaHa (oxoao 20 xKm).

B. W. BepHaackuil BeIENAN YeThIPE KOMIIOHEeHTa 01ocdephl: JKUBOE Bellec-
TBO, KOCHOE (He)KHMBOE) BellecTBO, OMOKOCHOE BelllecTBO U OMOreHHOe BEIllecTBO.

/Hueoe seuyecmeo 00pazoBaHO Bceil Maccol JKUBBIX OPraHH3MOB 3eMJIH.
Haubosee GoraTa ;XxM3Hb HA MOBEPXHOCTH CYIIH U B BePXHUX ciioAgx Muposoro
OKeaHa — 3TO TaK HaszblBaeMasf IIEHKa JKW3HHU, o0pasoBaHHAA IPUPOIHBIMH
coobmiecteamu. Bomee 90 % Guomaccsl IIaHEeTHl COCDPENOTOUEHO B JiecaxX, KOTO-
peie 3anumaioT medee 11% maomann 3emuiu, a 00-
masa Ouomacca pacTeHud cymu npumepHo B 500 pas
IIpeBBIIIAeT OMOMAacCy PacTHTEIbHOCTH MOPEH U OKe-
aHOB.

Kocnoe seujecméo — 3TO pa3iHUYHBIE KOMIIO-
HEHTHI 3¢eMHOI KOpbI, o0pasoBaBiiiuecs 6e3 ygacTus
JKUBBIX ODPraHM3MOB (HAIIpHUMEp, BYJIKAHHUECKHE
rOPHEIE IOPOBI).

Buoxocuvim eeupecmeom B. 1. BepHanckui
Ha3BaJ Te yacTH O6Hocdepbl, KOTOPEIE NPeACTABIAIT
c000¥ KOMIJIEKC U3 TeCHO B3AMMOAEHCTBYIOIIUX M H-
BOT'O M KOcHOrO BemiecTB. OHO BKJIIOUAET KaK »XHUBbIE
OPraHW3MBbI, TAK U BHIOM3MEHAEMOE B IIPOIECCE MX

Bnagumnp MBaHoBMY
SKIBHEeATeJbHOCTH HeXXHBOEe BEeIeCTBO — 3TO M0Y- BepHaackwii

BBI, MJI JHA BOJOEMOB, IPHPOAHEIE BOMLI. (1863—1945)
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FrPAHUUbBI BUOCODEPDI

20000 m BEPXHSAA FrPAHMULUA
16 000m O30HOBbIA 3KPAH

10000 m

-
2000 m 8

1000 m

5000m

; 80°C — Temnepawpuun ‘npanen cymecmoaauuu
7500 m | XM3HM B nmoccbepe

_ | = ocramxm
11000m : OpraHuamMoB
HH)I(HHH I'PAHHLI.A

OKkeaHu4yeckue rny6oxoaonuue nnap,uuu

Puc. 91. Buocdepa — rirobanbcHas sKocHCTeMa
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Buozennoe 6euwyecmé6o — 3TO Ta 4ACTh HEKHMBOM IIPHPOABI, KOTOpas BO3-
HHUKJIA U3 TeJl HCKOIIaeMbIX OPTraHW3MOB, HAIIDHMeD: KAMeHHBIH yrojib, HedTh,
UB3BECTHAKH.

Bakneitmas yepra 6uochepbl — 2106anbHbil Kpyzosopom éeugecme. Hu-
BEIE OPraHH3MBI HTPAOT NEePBOCTENEHHYIO POJIb B MEePeMEINeHHH XUMHYeCKHX
2JIEMEHTOB: yrIJjlepoja, KUCIopoja, asora, docdopa, cepbl, KOTOPLIE BXOIAT
B COCTAB OPraHMYeCKHUX BeIlleCTB. XUMHUYECKHe 9JIeMeHTHl HeIIPDEPEIBHO [IHPKY-
JHPYIOT B 6uochepe — MOCTYHAIOT M3 BHEIIHEH CpeAbl B OPTAaHH3MEI, a IIoCJIe
ux rubes BHOBB IIONIAJAI0T BO BHEIIHIOK CpPenNy.

T'eonornyeckas poJs KUBBIX OPranu3mMoB. MHOMKECTBO XMMHUUECKHUX COeIH-
HeHU, BXOAAIMX B COCTAB 3eMHOM KOphI, aTMochepsl u ruapocdepsl, CBA3aHEI
C JeATeNbHOCTBIO DAKTEepHH, IPOCTEHINNX, KHABOTHREIX, PACTEHWHA U TpubOB.
MHuorue 6aKTepHy KOHIEHTPHUPYIOT B CBOEM Telle JKejae30, cepy M HEeKOTOpHIe
Apyrue cocTaBiasionue Jurochepsl. [Ipocreiimue (paguolApum) H OJHOKJIETOU-
Hble JUATOMOBbIE€ BOJOPOCIH HAKAIJIMBAIOT B CBOEM CHKeJIeTe OKCHI KDEeMHHA.
B peayiabpTaTe OTMHDPAHHUSA MEPEUYHCICHHBIX MHKDPOOPIaHM3MOB 00pa30BATIHCH
MECTOPOMKIeHNA Cepbl, MAPIaHIEBhIX U JKEJe3HBIX DY, IJIACTHl KpeMHe3eéMa.
W3 M3BECTKOBBIX CKEJETOB PAKOBHHHEIX aMéD, KOPAJIOB M MOJLIIOCKOB chop-
MHPOBAHEI TOJINM M3BeCTHAKOB. Hed)Th M KaMEHHEBIN yroJbs Toe 00pasoBaHEI
MCKOIAeMBIMH DACTEHHAMH W MHUKPOOPraHHM3MAaMH.

ATMOC(EDPHBIH KHCJI0POJ TOABUJICA GIarofaps :U3HeIesATeJbHOCTH (o-
TOCHMHTEe3UDPYIIKX pacreHui. Hakommenue Kuciopona B armocepe IpPHUBeEJO
K TOABJIEHMIO 0O30HOBOTO DKpPAHA — CJIOS 030HA (0,), xoropriit o6pasyerca u3
MOJIEKYJIAPHOro Kucjaopoja (0,) ¢ moriomesneM sHepruu yjiabTPapuoIeTOBBIX
Jiygeii. IlosToMy HHTEHCHBHOCTD I'yOUTEIBHOTO AJIA KH3HH YILTPa(HOJIETOBOIO
06yyeHUsT MOBEPXHOCTH 3eMJIH ocjabiaesa.

#HuBEle OPraHU3MbI UTPAIOT BAKHYIO POJIb B PA3PYIIEHUU FOPHBLIX IIOPOX,
[104B000PAa30BAHNH, PA3JI0KEeHUN MEPTBOIO OPraHUYEcKOro BeIlecTBa, (hopMMU-
poBaHuM KiauMarta. ObecredymBaeMBIid OPraHU3MAMHM IJIOOAJBHBIH KDPYroBOPOT
BEI[eCTB MOJJepKHUBaeT CTaOHIbHEIE YCIOBUA IIA CYIECTBOBAHHUSA KHU3HHU.

Taxum o6pasom, KHU3HEAEATENAbHOCTh OPraHU3MOB MOMHO CUHTATH MOII-
HeHIINM M HelIpePBLIBHO AeHCTBYIOIUM reooruueckuM axropom. C MoMeHTa
BO3HHKHOBEHHA MXH3HU JKHUBBIE OPraHU3Mbl, Opeobpasysd W aKKyMYJIHDPYS
9HEPTUIO COJHEYHBIX Jydel, BIMAJIHN HAa XUMHUYECKHH COCTAB 3eMHON KOPHI,
OBLIM M OCTAIOTCA MOLIHON IreOXMMHUUECKOH cHIoM, dopMupyomei o06IHK
3eMJIH.

I'mobansHBIH KPYroBOpPOT BemiecTB. [[UPDKYIALNA XMMHYECKHX BEINECTB
M 3JIEMEHTOB MeK/y OpraHmaMaMu u armocdepoii, rugpocdepoi u aurochepoit
Ha3LIBAETCA OUOZEHHBIMU KPY2080pOMAMU WIN GU0ZEOXUMULECKUMU YUK-
namu. JKuBBIe OPraHU3MEl UIPAIOT [IEPBOCTEIEHHYIO POJL B KPYrOBODOTE 3JIe-
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MEHTOB, BXOAAIIMUX B COCTaAB MOJIEKYJI
OprasuYecKMux BelllecTB, — YIJIepoja,
KHcJopoxa, asora, (ocdopa um cepsl,
a TaKKe HEeKOTODBIX METANLIOB — JKe-
Jesa ¥ KaJabIlud.

I nuTenbHOCTH KPYTOBOPOTOB Baph-
HpYyeT OT HEeCKOJNbKHUX COTEH JIeT, Ha-
npuMep, V yIyepojaa A0 MHJIJIHOHOB
aet y Bogwl (puc. 92). COBOKYITHOCTD
OHMOreHHBIX KPYTOBOPOTOB XHMHYECKUX
3JIeMEeHTOB ¥ BOJBLI COCTaBJAET IJIO-
OanpHBIA KPYroBopoT BerecTB. OH ocy-
IeCTBJASAETC, ¢ OAHOM CTOPOHEI, Oia-
rojapsA MmepeMeIneHni0 ra3000pasHbIX,
FUIKHAX W TBEPABIX TeJ [0 IOBEPXHOC-
TH 3eMJIH (TEKTOHMYECKHEe MPOIECCHI,
IBHKEHHEe BO3/[yXa U BOJkI), a C APYTroi
CTOPOHBI — OyIarogapA GMOJIOTHUECKUM
KpPYrOBODOTAM.

IIpuMepoM GHOreOXMMHYECKOTO ITHKJIA MOMKET CIYKHUTb KPYTIOBOPOT yIJIepo-
na (puc. 93). Ucrounuxkom yriepona Aid GOTOCHHTE3UPYIOIINX PACTEeHHH CIIy-
SKUT YIJIEKHUCJIBIH ra3, KOTOPBIM COAEPIKUTCA B BO3AYXEe MM PACTBOPEH B BOJE.
3esiéHbIe DACTEHHA CBASLIBAIOT YIJIEPOJ, IEePeBOJA ero B COCTAB OPraHHYEeCKHUX
BEIIeCTB. JTH OPraHHYecKHe BeIecTBa YACTUYHO PACXOAVIOTCSA PACTEHHAMH,
a YacTHUYHO IIOCTYIAIOT B ITMINEBLIe menu. B pesyabraTe ABIXaHUA pacTeHU,
KHBOTHBIX U IIPOYUX OPraHH3MORB YIJIEPOJ B COCTaBe YTIEKHCJIOTO ra3a BO3Bpa-
mjaeTcsa B OKPYKalUIyio cpeay.

EcrecTBeHHBIE IpOIECCHl CBA3BIBAHMA yriepoga arMmocepsl 1 Mupororo
OKeaHa PACTeHHSAMHU U ero BO3BPAIIeHHUA B OKPYIKAKINYIO CPely B pe3yJjbTaTe
IBIXAHHA IPAKTUYECKH YPaBHOBeIeHb!. JIMIL HesHaYUTe/IbHAA YacTh yIiepoaa
BBIXOJHT H3 KPYTOBOPOTA M OTKJIAABIBAETCA B BHJe Topda Ha cymie u B hopMe
yrraexucaoro xanbuusa (CaCO,) ma nue oxeanos. [lepemelenyue BO3AYIIHBIX
MAaccC, OKeaHWUYeCKHe TeYyeHUs W IpPolecchl 00MeHa YIIeKHCIBIM ra3oM MeXIy
armocdepoi u ruapocdepoil Aesai0T 3amackl YIVIEKHCJIOro rasa OOLIMMM IS
BCeX KOHTHHEeHTOB " MODEﬁ.

YesoBeuecKasa AeATEIBHOCTE (AHTPOIOreHHEBIH (aKTOp) — CBeIeHHE JIeCOB
M COKMTI'aHMe MCKOIIaeMOro TOILJIMBA — IIPHBEJA K TOMY, UTO COXepiKaHMe yIJe-
pozna B arMocdepe eKerofHo yBeJHYHBaeTcs. KoJInyecTBo yriIeKHCJIOro rasa B
arMoc(epe ocobeHHO CHIBHO pacTéT B TedeHHe nmocaeauux 100 mer, uTo npep-
craBafgeT GOJBIIVIO YyIpo3y SKOJOI'MYECKOMY PABHOBECHIO IJIaHETHI.

ATMOCODEPA »

o

Puc. 92. CKopocTs KPYroBOPOTOB BOJHI,
KHCJIOPOJa U YIJIEKHCIOTo rasa
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KPYITrOBOPOT YIrnNEPOAA B BUOCDEPE

Atmocdepa

T

Cxuranune
M“cKkonaemoro Tonnuea

doTocurTes

T

Ewﬁznorw-lec Kne
U XUMUYeckme

l poLecch

Wckonaemoe Tonueo OkeaH

Puc. 93. Cxema xpyroBopora yriepojga B 6uociepe

Bonpocskl 1 3agaHns

ObbscHuTE 3HaYeHne TepMuHa «Buocdepa». Hazosute ums co3parens ydeHus o 6uo-

cthepe.
OxapakTepuayiite KOMNOHeHTbI Grocdepbl, oTMedYeHHble H. M. BepHaackum.

@)

Halwe nnaHeTsl Gnarofaps AeATenbHOCTY XUBbLIX OPraHW3MOB.
Oxapaxrepusyiite GMoreHHbIe KPYroBopoTsl. OTBET NPOMANIOCTPUPYITE npumepamm.

&)

MpvBeauTe AOKasaTenbcTea, CBUOETENLCTBYIOLLME O KAPAMHANLHOM M3MEHEHMK oBnuka

WMcnonbaya nononHuTensHyl0 nUuTepaTtypy, pecypcsl MHTepHeTa (www.elementy.ru,

www.ru.wikipedia.org), No3HakoMbTeCb C NPOBNEMOI BAUAHUSA aHTPOMOrEHHOro hak-
TOpa Ha KpyroesopoT yrnepoaa e 6uocdepe. MoarotoebTe cooblieHne no aToit Teme,
NOAKPENWB ero KOMMbITEPHOW npeseHTaumneil. BoiICTynMTe Ha ypoke unu WKONLHOM

KOHEepeHUMK.
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§ 42. YCTOWYMBOCTb 3KOCUCTEM U NpoGnembl
OXpaHbl NPUPOAbLI

2 4 K Kakum nocneacTsuMsaM MOXET NPUBECTU OEATENbHOCTb YenoBeka no npeob-
o pPasoBaHWIi0 NPUPOAHBLIX coobLuecTs?

Xo3alicTBeHHAA NeATeJbLHOCTh UEJOBEKA CTaja MOIIHeHInel CHJIOH Ipe-
obpasoBarusa O6mocheps. Cxxuranume MCKOINAEMOTO TOIJIHBA, BHIDYOKa Jecos,
pacmaiika crenei, CTPOUTEIBCTBO JOPOT, IPUMEHeHHe B CelbCKOM XO03AlcTBe
XMMHYECKHX BeIecTB Jid GopbObl ¢ BPEAMTENAMH, CTPOHUTEJILCTBO IJIOTHH,
sarpsAsHeHue aTMocdephbl U BOZOEMOB OTXOJaMM IIPOM3BOJCTBA, 0X0Ta HA
KPYIHBLIX XMBOTHBIX, BCEJ€HHE YyKePOJHBIX BHAOB B IPHPOAHBIE COODIIECT-
BA — BOT HEKOTOpBIe NYTH BO3AelicTBHA deaoBeka Ha Ouocdepy. Jloboi us
[epeunCIeHHLIX (DAKTOPOB CHJILHO HAPYIIAeT CIAOKHBIIEECH B XO/€ dBOIIOMHUH
3KOJIOTHYecKoe paBHoBecHe. I'paHMO3HEIe 110 MacmTabaM HapylleHus OHOTH-
YeCcKHUX CBA3EH, CTPYKTYPEI U I[EJIOCTHOCTH SKOCHCTEM IPHBOAAT K TOMY, UTO
caMOBOCCTAHOBJIEHNEe COODIIEeCTB CHUJIBHO 3aTPYAHEHO, a MHOILA CTAHOBHUTCH
BOOOIIe HeBO3ZMOKHEIM. B peayIsTaTe MHOI'ME S3KOCUCTEMBI IIJIAHEeThl HAXOAATCHA
oL YIPpo30i#l moJHoro paspyiuenus (puc. 94).

OpHa M3 BaXKHEHINIHMX SKOJOIMYECKHX npobjieM cOBpeMeHHOCTH, KOTOpas
cBABAHA C HAPYIIEHWeM OPTraHH3alldHd 9KOCHCTEeM, — 3TO COKpalleHue GHoio-
rudeckoro passootpasud. OHO NposABIAAeTCA B UPe3BBHIUAHHO OBICTPBIX TEMIIax
BLIMUpaHUA BH/IOB. Micue3sHOBeHWe BHIOB, B CBOIO Oo4Yepesb, ocaabisger cnocob-
HOCTH 9KOCHCTEM K CaAMOBOCCTAHOBJIEHHIO, UTO YCKOPSET IIpoIect HX JalbHEeH-
mero paspymesusa. ToJIbKO MOHAB IPHYUHEI 3TOT0 ABJIEHUA, MOXHO HAMETHTD
NyTH COXpaHeHUA OUOJOTHYECKOro pazHoobpasusa IJIaHeThl.

Temnsl cOBPEMEHHOr0 BRIMHpaHHs BuI0B. /[0 CHX IOp HeHM3BecTHO obiiee
YMCJI0 BHIOB, Haceldmomux 3eMmi. K HacToAmemMy BpeMeHH OIHCAHO 9YTh
goapmie 1 mun 600 TeIiC. BUAOB, BKAIOYAA OarkTepun. ExKerofHO CIMCKH HOBBIX
BUAOB HomosHAITCcA. [Io HEKOTOPBIM OLEHKAaM, YHCJO BUJOB Ha IJIAHETE CO-
craBaser 2—4 MJH, OZHAKO 10 APYIUM, 3TO YMCA0 MOKET cocTaBIATE 30 MIH.
CremoBaTesIbHO, HAIIH IIPeACTaBIeHnA 0 padHoo0pasuH KH3HU KpaliHe HellOJIHbI.
OTMeTHM, YTO NIHUINEeBble MOTPeOHOCTH Uel0BEKA B HacTosAllee BpeMa obeclie-
ypBaioT okoso 20 BHAOB pacTeHWii, BMecTe ¢ TeM chefoOHbI He MeHee 75000
Br0B. Oxoso 2000 Bug0oB pacTeHHi MOT'YT HCIIOJB30BATHCA IIPH JIEYEHHUH PAKa
u CIIMIa. IlosroMy o4eBHIHO, YTO COKpalleHne OMOJIOrHYecKoro pasHoodpasus
IJIaHEeTHl MOYKET HAIPAMYI OTPA3UThCA Ha 6JaroloJy4yHy 4ejloBeYecTBa.

3a mocaenare 350 mer BeMepan 95 Bugos ol B 40 BHI0B MIIEKOIHTAKIINX,
a ¢ y4éToM 6ecrio3BOHOUHEBIX KUBOTHBIX, 110 OIIEHKAM YYEHBIX, IO/ yTPO30H BhI-
MHpaHHs B Hacrosmee BpeMs Haxogurcs or 10 mo 20 Teic. Bunos. Cpean mie-
KOIMTAIONINK, KOTOPEIM IPO3UT YHUUTOMKEHNE, MHOTO KOIBITHBIX: OBIKH, OJIeHH,
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Puc. 94. XozaiicTBeHHaA NeATENbHOCTh YeJOBEKAa HADYIIAeT CIOKHUBIIEeCH
B IPHPO/Jie PABHOBECHE, IPDHBOAUT K rubesii KaK OTAeJbHBIX BHAOB, TAK H IEJBIX
coobiecTB
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QHTHJIONEI, 6apaHbl, KO3JbI, Jomanu., OHu npeAcTaBAAIOT co00ii BasKHbBIE BUBI-
cpenoobpasoBaTenn B coobIIecTBaxX C INpeohiajaHineM TPABAHUCTHIX PDACTEHHUI —
B CTENAX, JIECOCTENAX U CaBaHHaX. A ec/iM UCUe3aloT BHALI-cpenoobpasoBaTesu,
TO 3aIIyCKAETCS MEeXaHW3M CAMODPas3pyILIeHHs dKOCHCTEM.

OTMeTHM, UTO IPAMOe VHHUTOMKEHME IIOIYIAINN 1 BUIOB, HAIPHMED B Pe3yib-
TaTe OXOTHI, — JIMIIIbL OJHA, IPHYEM He caMad IJIaBHasd, IPUYMHA COBPEMEHHOT'O
COKpAallleHusa pasHoobpasus KH3HKM B 1esoM. I'JIaBHAA yrposa CyIIecTBOBAHUIO
BHJIOB — 3TO H3MEHEHMe W YHHUTO)KeHHe MecT uX obmranusa. TolbKO B pe3yib-
TaTe BRIPYOKH TPOIMYECKHX JIECOB, II0 OIEHKAM YUYEHBIX, eerofHO HCUYe3aroT
2—A4 Teic. BUAOB., B 11e710M cOBpeMeHHBIE TeMIIbI BEIMUDAHHA BUAOB BCIEICTBHE
neareabHocTH uenoBexka B 10 000 pa3 mpeBocXOAAT TeMIIbl HX €CTECTBEHHOIO
BEIMHDAHUA.

Coxpamenue coodmects. B macrosigee spems ot 30 no 40% wncxonHOo# 117I0-
magy cremeil, cyOTPONHMYECKHX M TPONMYECKHMX JIECOB MHpa yie IIpeBpallleHbI
YeJIOBEKOM B CEJIbCKOXO03ANCTBeHHBIE yrogbda. B passeix obmacrax Poccum or 30
no 70% mnuomaay XBOMHBIX JIECOB OXBaueHH BhIpyOKamu. CoxpaHWIach TOJIBKO
MOJIOBUHA BIAMKHBIX TPOIMHMYECKHUX JIECOB, IIPHYEM HX ILIOIIAAEL IIPOLOJIMKAET CO-
kpamatsesa Ha 1% (100 000 km?) B roz. Exxerogso ucuesaeT mIomiaab jieca, BABOe
IpeBHIIIAINAs IIomans Asctpuu (cM. 2-# dopaar).

Crosb cylllecTBeHHOE COKpaIleHHe IJIOLIAAH IPHPOJHBEIX COOOIIEeCTB 3KBH-
BAJIEHTHO COKDPAINEHHI0 3HEPrHH IIPOM3BOAUTENeil, KOTOpas AOCTYIHA IIOTpe-
fuTenAM, UYTO HeM30eKHO BJIEUET COKpalleHue YHCJIeHHOCTH HX NONyJIAIWid.
B nmepByio o4yepeib B paspsAj BEIMHPAIOIIAX IONANAIOT KPYIHBIE O3BOHOYHEIE
JKMBOTHBIE, IIPEXK/e BCEero KPYIHbIe XHUIITHLEIE I PACTUTEJbHOANHbIE MJIEKOIIH-
TaloIIue.

Taxkum obpasom, npobieMa COXpaHeHHUA KPYITHBIX XUIITHBIX MJIEKOMHTAIOIHX
¥ MHOTHX KDYIHBIX KONBITHBIX (HAIPUMEP, KONBITHBEIX eBPOIeiCKHX CTelei)
COCTOHMT HE CTOJIBKO B TOM, YTOOBI 3AIIUTHTEL BHbI OT NPAMOT0 YHHUYTOMXKEHUS,
CKOJBKO B TOM, 4TOOBI COXPAHUTH YUACTKI eCTeCTBEHHBIX CO00IIecTB, KOTOPEIe
croco6HEI co3aTh OHoMaccy, HeoOXOAUMYIO AJIA MOAAEPIKAHUS JKU3HECI0Cco0-
HBIX TOMYJIAIIUH,

KsaccHuecKMM NPHMEPOM Da3pyIleHHs IPHPOSHBIX cOOOIecTB M3-3a Ha-
pYIIeHUsA MMOTOKOB dHEPIMHM M KPYTrOBOPOTA BEILECTB MOMKET CIYXKHTH cyanda
eBPONEeNCKUX KOBBLIBHBIX cremeil. Cokpalienye IJIOMALH CTellell U3-3a IoBCe-
MECTHOH pacHamKh H APYIHX BHAOB XO03AHCTBEHHOH [JeATEeJbLHOCTH IIPDUBEJIO
K TOMY, YTO HbIHEe COXPAHMJIMCH JIUIIb HeGOIbIINe OCTPOBKY KOBBLIBHBIX CTEIlei
HA TEPPUTOPHHU 3amoBeqHUKOB Poccuu u YKpauHbI.

Tlociie HCYe3HOBEHHMSA TAKHX PACTHUTEIBHOANHBIX BHJAOB, Kak TapuaH (BbI-
Mep B Hauase XIX B.) u eBpoIelCcKHIl CYypPOK (COXPaHHIHUCH JUIIb eTUHHYHbIE
nocejeHu), HeOOJIBIINE YUYACTKH CTeIeH YTPATHIH CIIOCOOHOCTE K CAaMOMIOAAep-
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wauuw. Ilpex e JepHOBHHA 3JIaKOB IOeNANach, a OTMepIIas PACTHTEIbHOCTH
paspylianach KOMbITAMH MKHBOTHBIX, Graronapsa ueMy OBLIO BO3MOMKHO IIPOPAac-
TaHHe CeMsH M BO300HOBJeHHe KOBbLIA. V3-3a HAKOIIEHHA OTMUpAOIIeil pac-
THTEJBHOCTH KOBBLIb IJIOX0 BO30OHOBIAETCA U BEITECHAETCH HEIIPUXOTIHUBLIMA
JYTOBEIMH 3JIAKAMM U OYDBAHOM.

Taxum o6pasoM, BEIMHpaHMe Ja)ke HEMHOTHX BMJOB-cpefooGpasoBaTeneil
MOJKeT BBEI3BIBATH Pa3pyIIeHHWE OY€Hb KPYIHBIX COOOIIECTE U KaK CJIeACTBHE —
BEIMHUpaHHE KOMILIEKCOB BHAOB, HACENAONINX 3TH cOOOIIecTBa.

Coxpainesue mIomany IPUPOAHEIX COOBIIECTB U BEI3BAHHBIE UM HADYIIIEHHS
IPHPOAHOrO KPYroBOPOTa BelIECTB HEPEeIKO HeCyT YIrpo3y AJasA OJaromosydus
moneii. TakoBel, HAIPpUMeD, MOCIEACTBUA YVHUYTOMEHHA TPOIIMYECKUX JIECOB.
B pesysbrare cBefleHHA Jeca Ha G0JBINOH ILTIOIIAaAM AOMKAeBas BOZA, KoTopas
Ipese MOrJIoANach PACTHTENbHOCTRIO, OBICTPO CTEKAET B PEKH, BLI3LIBAA Ha-
BOJJHEHUSA W CMBLIBAA TOHKHH CJIOH mouBkl. C MOBEPXHOCTH, JUIIEHHOI JECHOTO
MOKPOBA IOYBEI, BojAa OBICTPO MCHapseTcs, U 3a HABOAHEHHEM CIIefyeT 3acyXa.
Pekwn yHOCAT CMBITYIO IOYBY B MODPS, B Pe3yJIbTATE YEro 3aCOPSIOTCSA M IOTHOaioT
KOpaJJoBble PU(bI — MECTa Pa3MHOMEHHUA IeHHBIX IIPOMBICJIOBBEIX BUA0B PHIO.
I'nbesb KopasIoOBBIX PUDOB, YepeOBaHME HABOLHEHHI M BaCYX, IPUBOAAIIAE
K ruesn TBICAY JIOJeH, — 3TO Pe3yJbTAT CBeJeHHS TPOIUYECKHUX JIECOB.

WssecTHO, 4TO HapyIIeHHe CTabHILHOTO COODIIECTBAa BCErAa MIOPOMKAAET
cykueccuio (cM. § 40). ITosToMy npeoGpasoBanue IPUPOIHBIX SKOCHCTEM Yes0-
BEKOM IIPUBOJUT K MaclITa0HOMY 3aMeIleHHI0 CTa0HUJIBHBIX COOBIIIECTB HecTa-
OMIBHBIMH, B KOTOPHIX CBA3bIBAHHE yTiIepojia npeobiasaeT Hal ero BhiAeJeHHeM
OPH AbIXaHUHU. JTO ABJIAETCHA PHYMHON HAKOIIEHUS 3AIIACOB OPraHHYECKOTO
BeIeCTBa U CO3JaHMA IPEANOCHUIIOK K BCEJIEHHMIO ero moTpebuTeneii. A TpaHc-
[OPTHOE COOOINeHHe MeXXAy PasHBIMH PEerHOHAMH CHOCOBCTBYET BCEIeHHIO
UyKEePOJHbIX BHIOB.

ITepecesenne BuIOB YemoBexoM. [laxce B JaBHNe BpeMeHAa YeI0BeK ObLI BaK-
HBIM (DaKTOPOM IlepecesIeHHs PA3IHIHEIX BHAOB. J[OMOBEIE MBIIIN, OOUTAION{HE
HBIHE [0 BCEMY MHDPY, PacCeJHJHCh M3 POAHBIX cremned Asum m CpemuseMHO-
MOPbA OKOJIO 5 TBHIC. JIET HA3aJ BMeCTe ¢ JOMAIIHUM CKapboM 3eMJefe/blles.

Yépnasa kpeica pogom u3 Oro-Bocrounoit Asuu. B XI B. ona monana B Es-
pony, a B XVI B. ¢ MmopenaBatenamu — B I0xnyio AMepury. IMeHHO KpPBICHI
OKa3aJIMCh IIOBHHHBI B rubesu yeTBepTH HacejeHus EBponsl, Tak Kax mapasi-
THDPYIOIIHe Ha HUX OJI0XM — mepeHOCUMKH GYBOHHON uyMEI.

Wcuesnosenuio uépHoii kpbickl B 3anagHoit Espone cmocoGeTBoBaso pac-
npocrpasenue cepoil Kpeicel 3 Asum B XVIII B. Cepas Kpeica MOABHIACH HA
Bputanckux octporax B 1770 r., a mecrs JeT coycrd oHa yiKe OUyTHJIach Ha
BOCTOKE CE€BEPOaMEPMKAHCKOI'0 KOHTHHEHTA. [[oce cTPOUTEeTbCTBA JKeIe3HbIX
JAOPOT cepad KpbICA OCBOMJA M 3amaguble paiionn: CIITA.
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Popuna kponukos — [IupeHelicKuil moayocTpoB. JI10au 00bIYHO IEPEeBO3UIH
¢ co0oii 9TUX HENPUXOTJIMUBLIX 3BEPHKOB pPasu MsaAca. COexxaBIIre U3 HEBOJIH KPO-
JIHKY YCIEITHO PA3MHOMKAIINCEH B IPHPOJe. B HTOTe JUKWe KPOJIHKH «3aBOEBAIIH »
He ToabKO EBpony, HO n HO:xuyo AMepuky, ABcrpanuio 1 Hoyio Senauauio.

IToxokasa HMCTOPHUA U YV HYTPHH, KOTOpYIo 3aBe3nu u3 HO:xHON AMepHEH
B EBpony, uTo6bI 3apaboraTh Ha pojake Mexa. B peayiabrare HYyTPUA HIUPOKO
pacnpocTpaHUJIACh M, YHHYTOXKAsd OKOJOBOJHYI PACTHTENIBHOCTh, YI'DOXKaeT
MecTHBIM BHAaM (puc. 95).

C mopemnaBaTensMu B AMePHKY IIONAJIH IOJOPOKHUK, ONyBaHUMK, KpallluBa
IBynoMHAas, a B Acrpanuoo u Hoeywo 3elaHAHI0 — YEePTOMIOJOX M KPECTOB-
HHAK — HBIHE INHPOKO PacIpOCTpPaHEHHEIE COPHAKH.

Ana nwoboaHarensHbix

0 macmrrabe nepeceseHUs BUAOB CBUIETEIbCTBYET CAeOVIOMHA HaKT: B TeUeHHe
1937—1948 rr. caysxba sapasooxpanenus CIITA npy uncnexkuuu 80 716 camonéros,
npuOBIBIINX M3 PasHLIX cTpaH, obmapy:kmuaa 28 852 npeacraBuTensd pasIMUHBIX
0eCmO3BOHOYHEIX KHBOTHBIX.

Haxe mpu HAJTHYUK CTPOTOT0 KOHTPOJA HEKOTOpPHIE BHABI OPraHU3MOB, 3a-
BO3MMbIE B HOBBIE IJIf HUX PANOHBI, NPEACTABIAIT YIPO3Y KAK [JfA IPHAPOAHBIX
coo0IIecTs, TaK M AJs yenoBexka. Tak, AuKad appuKaHCKad [Yeia, 3aBe3€HHAA B
Bpasuauio B 1956 r., B peaynbTaTe CKPeIIHBAHUA ¢ KYJIBTYPHOH ITuesoi o6pasosana
Ype3BbIUANHO arpecCUBHYIO pacy, KOTOpas pacIpoCTpaHHiIachk mo Bced HO:kHOM n
IlenrpansuHoii AMepuke u gocruria sxHbIX mraros CIIA., Ha repputopun GbIB-
mero CCCP kaxarvle 22 mecsana o0HAPYXHUBAETCH HOBBIH BHJ PACTUTENILHOAIHBIX
HACEKOMBIX, IPOJOIKAETCA PACCENeHHE ONACHEIX BPeAHTeNiel — KOJOPAaJCKOro
JKYKa M KJjemja Bapoa (mapasuTa MeJOHOCHOH ITYesIs).

HeroTopble OCTPOBHEBIE 9KOCHCTEMbI OKA3aJUCh HA IPAHHM pa3pylIeHHA H3-3a
TOTO, YTO KOJOHHCTHI 3aBE3JIM TyJAa DA KHBOTHHIX. 3aBe3éHHEIe Ha 'aBaiicKkme
OCTPOB& KPHICH IOBHHHLI B VHUYTOXKEHHUH THE3JANINXCH HA 3eMJe MeCTHEIX BHIOB
nrun,. [[ns 60pb0bl ¢ KpbICAMHE 3aBe3JIM MAHTYCTOB, HO TOTIAa KPBICH Iepebpanuch Ha
JepeBbsi. B HTOre MAHIYCTBI PA30PAJIM HA3eMHbIe I'HE3Ja, & KPHICE CTAIH YIPo30i
[UIS TITHI, THE3AAIIUXCA HA JepeBbax. Beero na I'aBalickue ocTpoBa ObLIN 3aBe3€HEBI
94 Buaa NITHI[, M3 HUX OpHKUINCHE 53 Buga. MecTHBIe NTUILI HOCTPaZalIu — M3
68 BHIOB HaszeMHBIX NTHI 26 BHOOB HCUe3 M, a YUCJEHHOCTh emé 13 BUI0B HbIHE
ype3BRIYaHHO MaJjia.

3a Bpemsa ocBoeHus HoBoit 3enanauu Ha ocTpoBa Obmo 3aBeseHo Goxee 600 Bu-
JIOB KUBOTHBIX, U3 HUX 40 BUA0B MeKonuTamux 1 28 BUAOB ITHIL, NPUIKHUINACE.
Tak, CKBOPIBI BEITECHAKT ITHI MECTHBIX BH/J0B M3 HUX €CTECTBEHHBIX MecT oOH-
TagudA (cM. puc. 95). Komku 1 cofaky mpeacTaBiadioT GONbIIYIO YIpo3y AJd KHBH
M COBMHOI'O NOIYTras, a MepPeBhINac NPHBe3EHHBIX M3 ABHH KO3JOB-TAPOB IIPHUBEJ
K 9PO3HH MOYB.
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Pue. 95. Buabl-nepeceseHnsl, IpeACTaBIAIINE YIPO3Y IJIA OPUPOAHEIX co0bmIecTs
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CrabuibHBIE COODIIECTBA MOT'YT YCIEIIHO IPOTUBOCTOATE BCEIEHUIO «UyIKa-
KOB», Beeneniam, Kak NpaBWJIO, HET MecTa B cTabMJIBHBIX COODIIECTBaX, TaK
KaK BCe pecypchl IIOAeJIeHBI MeX Iy YJIeHAMH OHOIeHO034.

C pasBHTHEM TPAHCIOPTHBIX KOMMYHHMKAIUH M 3KOHOMHYECKHX CBA3EH
4YeJioBeYecTBa MaciuTad pacIpocTpaHeHUs Uy;KePOAHBIX BHAOB HA BCEX MaTepH-
Kax 3eMJIM KOJIOCCAJIBHO BO3POC ¥ IIPEBPATHJICA B CEPbE3HYIO SKOJOTHUYECKYIO
npobyemy. Hanpumep, B GOIbIIHHCTBE OCBOEHHBIX YeJOBEKOM DPaHOHOB JOJIA
IPUBHECEHHEBIX BHJOB DACTEHHN B HacTodAllee BpeMs cocrasiaser go 20%.
KonnuecTBo «HesleraJbHBIX MUTDAHTOB» OCOOEHHO BeJMKO BOIM3M KPYIHBIX
ropogos. Jlake B KDYIHEIX 3alOBeJHUKAX, HAIpUMep B BOpoHeKCKOM, M0JIA
4YKEePOAHBIX BHAOB BRICIINX pacTeHU# 23 %.

Pacmupenne n3MeHEHHEBIX UeJIOBEKOM 3KOCHCTEM JOJIHO COIIPOBOMKIATHCA
pacnpocTpaHeHHeM H yBelIHM4YeHHEeM HUHCIeHHOCTH BHAOB, KOTODBIE CIOCODHBI
OBpICTPO paccensaTbed M Giarogaps rmOKOCTH IIOBEJAEHHMs M PacCyLOdYHOH Je-
ATEIBHOCTH IPHUCIIOCADINBATECA K HEIPEeACKa3yeMO MEeHAOIIUMCHA YCJIOBHAM
OKpy:xarmomel cpenbl. IIpuMepoM TakuxX BUIOB CIY:KAT cepad BOPOHA, cepas
KpbICA, BOJK.

Bonpocbkl u 3aganusa

OxapakTepuayiTe OCHOBHbIE NPUHKHBI COKPALLIEHWS BUAOBOrO pa3Hootpasna 3KOCUCTEM.

[2) MMo4emy paspylieHne NPUPOAHLIX COOBLWECTB NPUBOAMT K BLIMUPAHWUIO BUOOB PacTeHWii
1 XnBOTHBIX? OTBET MNNKDCTPUPYATE NPUMEpPaMu.

[3) [okaxute, 4TO NCHE3HOBEHWE M3 3KOCMCTEM CTENER, NONYNYCThiHb W MYCThIHb KOMbITHLIX
>KMBOTHbIX NPUBEAET K rmbenn aTux coobLLECTB.

[4] Vcnone3ya OONONHUTENBHYIO NUTEPATYPY 1 pecypcel MHTEepHeTa, NO3HAaKOMbLTECH C NPo-
61eMOi BIMAHUA BULOB-BCENEHLIER HA @CTECTBEHHbLIE CBA3W B 3KOCUCTEMaXx (CM. puc. 95).
MoAroToBbTE NPEe3eHTaLUKN U BLICTYNUTE C COOBLLEHMEM HA YDPOKE.
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7£ 9BOJIIOLUMOHHOE YYEHMUE

WNnen 06 9BOMIONUE — HCTOPUYECKOM PA3BHTHH YKH3HH — 3apOSHIHCH
OoJiee ToicAYM JeT Hasan. OXHAKO MPeACTABJIEHHS O PEATLHOCTH
SBOJIIONHH YTBEPAUIMCH JHUIIL BO BTOPO# nosoBuHe XIX B., mocae Toro
KaK aHrauicKui yuéHblit Y. JlapBuH BrepBble JJOTHYECKH 000CHOBAT
MeXaHH3M 3BOJIIOIHMOHHBIX IIPOIECCOB MXHMBOM IIPHPO/ILI.

MlanbHeiilllee pasBUTHe HAYKU IIPUBEJIO K CTAHOBJIEHHIO 600U UOHHOZ0
Yyuenus, OCHOBOMOJIOXMHHKOM KOTOPOTro IIo npaBy cumraercsa Y. lapeus.
IlepBasa monoeuna XX B. Obl1a O3HAMEHOBaHA OYPHBIM Pa3BUTHEM HAYVKH
0 ABJICHUAX M3MEHUYUBOCTH U HACJECTBEHHOCTH — I'eHETHKH. SHAHUSA
0 ABHMIKYIUX CHUJIAaX 9BOJIOIIUU, AOIOJHEHHbIE HOBBIMW CBeJIEeHHUIMH

0 TeHeTHUYECKOH CTPYKType IOIYJIAluii, CIIocOOCTBOBAIN BO3SHHKHOBEHHIO
COBPEMEHHOI'0 IIPe/ICTABIEHHAA 00 SBOIIOIHH.

OrpoMHOe 4yuc/I0 HaKTOB HEOIPOBEDPKUMO CBHASTEILCTBYET O TOM, YTO
9BOJIICIIMOHHBIN mponecc Ha 3eMJe PeaJbHO OCYIIEeCTBIANCA B TeUCHHE
HECKOJIbKUX MHJIJIHADAOB JeT.

JE0NI0YUA OP2AHULECKO20 MUPA — 3TO HeoOPATHMBIH IIpoIece
HCTOPUYECKOr0 Pa3BUTHUA XHUBOH IPHPOALI. B Xo4e aBOJIIOINA
TPOMCXOAUT Npuobpemenue 0pzaHu3ImMamy npucnocobietull ¥ cpede
obumanus, KOmopoe ocyu,ecmaiiemcs 8 wepede cmenanuux opyz dpyza
noxonerull. OBIIHIl BEKTOD SBOJIOIMHA — IIOBBIMIEHUE U YCIOMKHEHHE
OpraHusaluy OPraHu3MoOB, a TaKike yBelWdYeHHe MHOroo6pasus »KHU3HH.

§ 43. lopapBUHOBCKaA Hay4Hasa KapTuHa Mupa

5 ) Kakve npumepbl 3BOMOUMOHHOIO pasBuTUA Bbl MOMHWTE M3 Kypca Buonoruim
5 6, 7 u 8-ro knaccos?

3aposkJgeHHe JIBOJIOIMOHHBIX NpeAcTaBlIeHH. B HayYHON KapTHHE MHpa
BILIOTE A0 cepenuHbl XIX B. rocmofCcTBOBANO IPECTABICHHE O HEM3MEHHOCTH
KUBOH npHpoAbl. OnHAKO 3aYaTKH SBOJIOIIMOHHLIX HJeH MOMKHO HANTH ViKe
B Tpyaax meicnauTenei JIpesHero BocToka M BRICKA3LIBAHUAX AHTUYHEIX (QHIO-
codos (VI—V BB. 10 H. 3.).

dnoxa Benumkux reorpa@uuYecKMX OTKPHITHH IIO3HAKOMNJIA €BDOIMEHIeB
C IOPasUTeNbHBIM MHOro0o0pasmeM KHM3HH B TPONHKAX. JTO CIOCOGCTBOBAJIO
PasBHTHIO DOTAHHKH W 300JIOTHH, CO3JaHHIO repbapuerB, ODOTAHMYECKHX Ca-
OB, 300I0THYECKHX MyseeB. OnucaHMe OrpOMHOTO pasHooOpasusa BHIOB BeJO
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K OTKasy OT IPeACTaBJeHHH 00 MX HeM3MeHHOCTH M YTBePIKASHHIO HaeH 00 uc-
TOPUYECKOM pasBuTuu npupoasl. JHopx Broddon o ®panuu, Ipasm Japsun
B Aurmmu, Boabgraur I'ére B epmanun u Apyrue HATYPAIMCTHI-MBICIUTEIH
BLICKA3BIBAJMCH B I10JIb3Y BBOJIIOIMOHHOIO BOSHUKHOBEHUA U PA3BUTUA KH3HHU
Ha 3emue. OfHAKO UX HAeH He OBLIM MOAKDPEILIeHBl HAYYHBIMH (GaKTaMu, I10-
5TOMY HE€ MOIJIH PACCMATPHBATBCH KaK HAyYHBIE TEOPHH.

Ana mobosHaTenbHbIX

ITepBoe mesoCTHOE HBONIONMOHHOE YyUeHHEe OBLIO CO3JaHO U3BECTHLIM (hpaH-
nysckum yuéneiM JK. B. JlamapkoMm u usioseHo B Tpyae «Punocodusa 300I0rHM»
(1809). JIamapk ZOKAa3kIBAJ, YTO BCE OPraHU3MbI CIOCOGHBI IOCTOAHHO M3MEHATHCA
H Ipeobpas3oBBIBATHCA B HOBBIE BUALL. O01as TeHASHINA HCTOPHYECKOr0 PA3BUTHHA
OPraHWUYeCKOT0 MHPA — 3TO IOCTENeHHOe YCI0MKHEeHHe OPraHu3alluH YKUBBIX CYIIECTB
¥ BOBHUKHOBEHHE BBICIIHX (DOPM XH3HH Ha OCHOBe 0oJiee MPOCTHIX.

[dBHAymIel CHI0H YCIOKHEeHHA opranusanuy JlaMapk cuuTaa BHyTPeHHee, T. €.
HE3aBHCHMOE OT BHeIIHeH cpejbl, CTPEMJIEHHE OPraHU3MOB K COBEpPIIeHCTBOBAHHIO,
9TO 3aJI03KeHO B HHUX M3HavanbHO. OH OTMeYas, 4YTO SBOJIOLUA HOCHUT HE TOJBKO
TIPOrDECCHBHEIA, HO ¥ IPUCIIOCOOUTEIbHBIN XapakTep. B oTimuue oT rporecca yeaox-
HEeHWs OPraHu3anun (OpMHpOBaHHUe IpucnocobieHHil OPrainaMoB K cpefie o0uTaHnA
00yCIOBIeHO BIUAHWEM BHELIHUX yCJI0BHH. PacTeHNs BOCIPHHHMAIOT H3MeHEHUe
yCI0BHil dYepe3 o0OMeH BellleCTB, 4 Y JKUBOTHEIX H3MEHEHHUHA YCJIOBHI IIDHBOLAT K
VIPa:XHeHHIO OJHHX OPraHOB M HEHCIIOJB30BaHHIO Apyrux. IIpu sTom pesyiabTaThl
YCHJIEHHOI'O YIPaskHEeHNA UM HeyIpaXHeHHA OpPraHoB HaciexyroTcs (puc. 96).

ITonosxernue o HacIegOBAaHUM NPUOOPETEHHBIX IPU3HAKOB OKA3aJI0CH OMINGOTHEIM
u ObLTO B JanbHEHIeM ONpPOBEPrHYTO JAHHLIMU reHeTHMkH. He ygamoch Jlamapky
00BACHUTD M ABHKYIUe CHIEI sBostonuu. Ho Beé sxe Jlamapka cupaBeginBo cun-
TAOT CO3/IaTesIeM IePBOT0 SBOJIOIUOHHOTO YUeHUs, B KOTOPOM Ues H3MEeHAeMOCTH
BUJIOB 00BegMHEHA C Ueeil IPOrpecCHBHON DBOJIOIHH,

IIpeanmockiKn BOZHMKHOBEHHMs 3BOJMIUMOHHOTO yuenua Y. JlapsuHa.
B crpanrax 3anagsoii EBponkl, ocobGenHo B AHIIIHM, B epBoii moosune XIX B.
MHTEHCHUBHO PA3BUBAJIACE IIPOMBILIIEHHOCTh, POCJIO HaceJleHue roponos. Cupoc
Ha CBIPBE ¥ IPOAYKTHI MHTAHKA CIIOCOOCTBOBAJ PA3BUTHIO OHOJIOTHN U CEJIBCKOTO
xozancTea. CeleKnMOHEPHI BBIBEJH HOBhIE MOPOALI KPYIHOTO POTATOTO CKOTA,
Jomanei, oBell, JOMAIIHWX ITHII U COPTA KYJLTYPHBIX PACTeHHI. YcIexu
IPaKTHUYECKOHN JeATeIbHOCTH YeJOBEKA 10 IIPeo0pasoBaHUIO PACTEHHH M IKH-
BOTHBIX HATAJKWUBAJIW HA MBICIAb 00 H3MEHUYMBOCTH BHJAOEB B IIpupoje. UMenHO
Ha JaHHbIE CeeKIIHH H NPaKTHUKY CeJbCKOI'0 Xo3dAicTBa onupanucsa Y. Jlapsun
TpH paspaboTKe HOJOMEHUH 0 ABHMKYIIUX CHJIAX DBOJIONHH,

BosuuknoBeHMIO yueHHA JlapBHHA CIIOCOOCTBOBAIM KAK OTAeJbHBIE OTKPHI-
THSA, TAK H IEJOCTHBEIE TeopeTHuecKkHue obobuieHusa, paspaboTaHHBIE B ecTecT-
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WNNIOCTPALMA K 3BOJIIOLUMOHHON TEOPUU XK. B. JJAMAPKA

PasBuTue ANUHHONW wWewn y Xupada

PaHee xuswune Ha 3emne xupadbl 6bi1n KOpoTKOWeUMIU. OHW «yNpaxHANW» CBOW LWEW, NbITadch
OOTAHYTECH [0 MOJIOALIX IMCTLEB G BEPXHUX BETOK

Puc. 96. Paseurie miImHHOK HIeH Yy sKupada corjacHo 3BOJIMOHHON TEODHUH
K. B. Jlamapka
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BosuaHuu B XVIII u neproit momosune XIX 8. B uactHOCTH, G0OJIBIIOE 3HAUCHME
HMeJ/! JaHHbIE CDaBHUTENbHONH aHATOMHHU U MOP(OJIOTHH, KOTOPEIE CBHIETEIb-
CTBOBAJIX O €JMHOM ILIaHEe CTPOeHUS PAa3JHYHBIX BHIOB PACTEHHUH, CXOJCTBe
B JleTaJIAX CKeJjieTa, MBI, COCYI0B, HEPBOB MMO3BOHOYHBIX MHUBOTHLIX. Hccite-
Z0BaHUE 3apOAbIIIEH HAa DAHHUX CTAAMAX y IPeACTaBHTeNeil pasHbIX KJIACCOB
THIA XOPAOBBIX TaKiKe BBIABMJIO WX IOPA3UTENbHOE CXO0ACTBO. CTODOHHHKH
KJIeTOYHOU TeOPUH YTBEPXKAAIH, UTO CTPYKTYPHON eAMHHUIEH KHUBOTO CIYIKHAT
KJIeTKa, ¥ MOJABOJMIMN K MBIC/IH O eIHHCTBE IPOUCXOMKIEHHUA DACTUTEIBHOTO U
FHHUBOTHOrO Mupa. MisyyeHne qpeBHENININX HCKONAEMBIX BHI0B PACTEHUI U KH-
BOTHBIX PACKPBIJIO TTOCJIEA0BATENbHYIO CMeHY HU3KOOPTAHU30BAHHEIX (DOPM HH3-
HY GoJIee BEICOKOOPraHM30BAHHBIMU. BasKHYIO POJIb B (DOPMHDPOBAHNY 9BOJIIONH-
OHHEIX B3r1A0B Y. JlapBHHA chIrpann yuyeHNs aHIIMiicKoro reosora Y. Jlafiens
0 Te0JIOTHYECKOM 3BOTIONUN 3eMJIH, [I0J0KeHuA HeMenkoro dunocoha U. Kanra
0 BOBMOXKHOCTH 3BOJIOLMH KOCMHUECKUX TeJI.

Bonpocbl u 3apanusa

(] AoxaxwuTe, 4TO 3NOXa reorpadU4ecKMx OTKPLITUIA NOBAMSNA HA PA3BUTHUE 3BOMNIOLMOHHBIX
uoemn.

OGbACHWUTE TEPMUH «3BOMIOLIMS OPraHMYeckoro Mupas.

OxapakTepuayiiTe NPeanochIKK BOSHUKHOBEHUSA 3B0MIOLIMOHHOMO YYeHUs.

Wcnonbays matepwan pyGpuku «[1ns nio6o3HaTeNbHbIX» U MHDOPMALMIO, npencTaeneH-
HYI0 Ha pyc. 96, NnepeqncninTe 1 oxapakTepu3ayiTe OCHOBHbIE NONIOXEHWUS BBOMNIOLMOHHO
Teopum XK. B. Jlamapka.

(=)

§ 44.4apn3 [lapBuH 1 ero yyeHue

b
,') KakoBbl npuynHbl 3B0MOUMK no Jlamapky?

Y. Napeun. Yapas PoGepr [lapBuH — CHIH U3BECT-
HOTO Bpaya M BHYK aHTJIMHCKOro HaTyphumiocoda m
nosta Jpasma JlapeuHa. B yHuBepcurere dauubypra
oH oOydajicAd cHavYaja HAa MeQUIIMHCKOM, IIOTOM HA
GorocnoBckoM (paKkynbTeTax W coOMpAJICH CTATH CBA-
LWIEHHHKOM. B TO Xe BpeMs OH IpPOSBAAI GOJBIION
WHTepec K O0TaHMKE, 300JI0TMH U T'€OJIOTHH.

[Mocne oxonuanua yausepcurera Y. JlapBuH yua-
CTBOBAJI B KauecTBe HATYPAJHCTA B KPYIOCBETHOM
nyTelrecTBHU Ha Kopabiue «Buraes» (puc. 97). Ilare
JIET, TIPOBeJEHHBIe UM B akcuexaunuu (1831—1836), Yapns PoGepr fapeun
OKa3aJu 3HAUUTeJNbHOE BIWAHHWE HE TOJLKO HA ero (1809—1882)
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MAPLUPYT KPYTOCBETHOIO NYTELLECTBUSA 4. JJ,APBMHA HA KOPABJIE «<BUl N1b»
- T—

{_ Atbpuxa ‘*-f..“
Hﬂduuc‘auﬂk

N "5

{ o‘Vlaua.racKa

20

Puc. 97. Ilats aer nposén Y. JlapBuH B KayecTBe HATYPAJIHCTAa B KPYIOCBETHOMH
IKCIEeAWUIUH Ha cyaHe «BHrmn»

manpHeHmyo cyasdy, HO H Ha BCIO IOCJIEAVIONIYI MCTOPHI0 OGHOJOrHYecKOn
HayKH.

Habmopesns, caenaddbie [[lapBMHOM B KPYrOCBETHOM IIyTeIIeCTBUH, 3acTa-
BIJIM €r0 3aJyMaThCsd O IPUYHHAX CXOACTBA H Pa3Iuuus MeXAYy BBIMEePIINMH
U coBpeMeHHBIMH BHmamu. Tak, B HO»kHoit AMepuKe OH OOHAPYIKHJ OCTAHKU
IpeBHEHINNX MMTaHTCKHUX JEeHHUBIEB X OPOHEHOCIEB, CDABHUJ 9TH BBIMepIILe
BHBI ¢ COBPEMEHHBIMH W YCTAHOBHJI UX POJACTBO. Ha ByJIKaHMYECKHX OCTPOBaX
Tajanarocckoro apxumnenara JlapBWH M3y4as BH/BI IITHIl, Yepenax, sAIIepHI,
KOTOpBIe HHUIJe OOJbIIe He BCTDPEYaJHCh, HO OBLIM OYeHb MMOXOXKH Ha I0OKHO-
aMepMKaHCKHEe BHABI. YUEHBIH clesall BLIBOL: KMBOTHBIE IONAJIH HA OCTPOBA
¢ MaTepHKa ¥ M3MEeHWJNCEH B Pe3yJbTare MPUCIOCODIeHUA K HOBBIM YCIOBHAM
obuTaHUA.

ITepeunciedHble ¥ MHOTHE ApPyrue (GaxkTh rOBOPHMJIN 00 H3MEHAEMOCTH BH-
OB, T. . 06 UX ’BoaOIUKU. BepryBmch B AHrIHIO, [lapBUH DOCTABHUI Iepes
co6oil 3a7auy BHIACHUTH, KAK BO3HHKAIOT HOBBIE BH/BI OPIaHM3MOB M KaK OHM
npucnocabauBalTCH K cpefe o0uTaHMA.

IlepBbiii HaOPOCOK 3BOMILNHMOHHOrO yueHus [lapsuu cienan B 1842 r.,
a OKOHYATEJLHO 3aBepmui pabory Haj HuM auinsb B 1859 r. I'masnas 3acayra
IlapBuHA COCTOMT B TOM, YTO OH 00BACHHUJ, KAK MOTYT IPOMCXOAUTDH 3BOJIONH-
OHHBIE M3MEHEHHHA, HCXO0AHd U3 PeaJbHbIX CBOMCTB 3KMBBIX OPraHU3MOB.
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Ansa nmobo3HarensHbix

Ormerum, 4TO OfHOBPEMEHHO ¢ JlapBHHBIM K CXOAHEIM HAYUYHLEIM BBEIBOJAM IPH-
WIEJ APYToi aHTJIMHCKUI YyY€HBIH-HATypaJIuCT U NyTellecTBeHHUK — A. Yosuec.
[Ipusnapas, uro JlapBHH ropasjo mojHee H TIydxe, 4eM OH, pa3paboTas TEOPHIO
ABOJIIONMH, Y OJuIeC YCTYIHI npuopurer [lapBuHy M BBEJ] B HAYKY TEPMHH «Jap-
BUHH3M» .

Ilanexo He Bce yuéHEIe TOrO BpeMeHH IPHHAIN 3BOJIONHMOHHOe yueHre [apBuHa.
B ogrom u3 cBomx TpynoB JapBHH mucas: «XOTA MHE NpefcTOMT 60JbIIe THHKOE,
4eM IE€HCOB, i He OTKAXKyCh OT CBOEro TPYa».

Y. Hapeun ymep B 1882 r. u 6b11 IOXOPOHEH KaK HAIMOHAJBHBIN repoii 8 Becr-
MuHCTepckoM abbarcrse B Jlongone, psagom ¢ M. HeoToHOM.

OcHOBHEIE NOTOKEHHSA IBONIOUMOHHOrO yuenus [lapsuma. CBoé yueHme
[Mapeur m3n0xKUN B KHUre «[IpoumcxoaeHne BHUAOB NYyTEM ecTeCTBEHHOTO
orbopa, unmu CoxpaHeHHe OJIArONPUATCTBYEMBLIX MOPOA B O0phOe 3a »KH3HDL».
OcHOBHBIE MOJIOKEHUA YYeHHA PACKDPHIBAIOT ABMIKYIHE CHJILI M Pe3yJbTAThI
DBOJIOIIMOHHOIO IIPOIIECCA.

AHanua celeKIMOHHOH NpakTUKH m03Boaua J[apBHHY 3aKJIOYUTH, YTO
JeJIOBEK CO3/aéT cOPTAa PACTEHHH M HOPOAbl KMBOTHLIX Ha OCHOBE HACJE-
CTBEHHOU M3MEeHYUBOCTH U MCKycCcTBeHHOro orGopa. IIpu aT0M HacieAcTBeHHAA
M3MEHYUBOCTD AT JHIIbh MaTepuaJ JJs 0Téopa: 4ejl0BeK MoJyJaeT IOTOMCTBO
TOJBKO OT TeX 0co0eil, KOTOpBIe 00/Iaa0T OJE3HBIM [JJIS Hero HacIeCTBeHHBIM
usMeHeHHneM. IIpoABneHue aTOr0 HACIENCTBEHHOrO H3MEHEeHU [IPOCIIeKUBACTCS
B TeUEHHEe MHOI'MX IIOKOJIeHHIH. B peaynbraTe meseHampasieHHOTO oTfopa 3TO
HBMeHeHHe YCHJINBAeTCA U IIpeBpalfaeTcda B IPUBHAK [IOPOJbl MK COPTa, OTBe-
YAyl oTPpedHOCTAM yestoBeKa. IloHMMaHie IPONCXOKAEHUA COPTOB M TIOPOJ
TO3BOJIMJIO O0BACHUTE IPOUCXOMKACHHE BH0B B IHKON mpHpOJe.

OcHOBHEBIE T0JI0KeHNA YIeHUA [[apBUHA CBOAATCA K CACAYIONIEMY.
® Cnoco6HOCTL OPraHM3MOB PAa3MHOMKATHCA HpeANOJaraeT yBeJIHUYeHHe HUX

YHUCJIEHHOCTH B reoMeTpHYecKoil mporpeccnr. OQHAKO B IPUPOE 3TOTO HU-

KOrzia He npoucxoauT. Bonbmas gacts ocobeit rubHeT 0 pa3HLIM IPHUYMHAM,

U JIMIIE He0OoMbIIad YacTh MMOTOMKOB JOKHBAET IO B3POCJOT0 COCTOAHUSA

A B CBOIO O4Yepe/lb OCTABIAET MOTOMCTBO.

* MarepuajoM I eCTeCTBEHHOr0 oTbopa CIYIKHAT HacAeACTBeHHAA MU3MeHYH-
BOoCTh. OcobH ¢ 6IaroNpUsATHEIMH B JAHHBIX YCJIOBHAX CPebl HACIEICTBEH-
HBIMM H3MEHeHHAMM I10JIy9aloT IPeUMYIINecTeo B opsde 3a cylIecTBOBaHNE.,

®* bBopvba 3a cyuwecmeoeéanue BBITEKAeT M3 NPOTUBOpeUns Mexay Oesrpa-

HUYHOH CIIOCOOHOCTBIO OPraHM3MOB K PAa3MHOMKEHHI0O W OTPaHHWYEHHOCTHIO

HeOOXOOUMBIX IJf KU3HU pecypcoB. U3 3Toil npeanochlIKH BOZHHKAET

KOHKYPEeHIINA, B KOTOPOoH molesxaaeT CHIbHEeHIIINA.

8 — Edumosa, 9 xa.
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® PeayasraToM GOpnOEI 3a CyllecTBOBaHUE ABIAETCA ecmecmeeHHbill ombop,

T. €. BEIXKHBaHHe Haubosee mpucmocobyieHHEIX ocobeil. Kak ciaencrBue

MMEeHHO OHH OCTABJISIT MHOTOYMCJIEHHOE IIJIOJOBHTOE IOTOMCTBO, KOTOpOE

yHacJeayeT O6JaronpusaTHRIE IIPU3HAKH.

HacnencreeHHas M3MEHYHMBOCTH, OOops0a 3a CcyllecTBOBaHWE U €CTECTBEH-
HBEIH OTGOD — BTO OCHOGHblLe dudicyuiue cuibl, UIN GaxKmopsl, I60A10YUL.
B peayibsTaTe 9BOJONUHA BOSHUKAIOT MPHUCIIOCODIeHUA K MeHAIOITHMCH YCIOBUAM
cpeibl, TOABJIAITCA HOBBIE BUEI H BEICOKOOPTraHU30BAHHLIE (DOPMBI HU3HU HA
ocHOBe 0oJjiee TPOCTBIX.

Bonpocbl u 3apauva

HasoeuTte ¢akTbl, NnogmedeHHble Y. [JapBMHOM BO BPEMS KPYrOCBETHOro nyTelecTeauna
1 NOATONKHYBLUWE €ro K MbICNn 00 M3MeHaeMoCcTun BWOOB.

[2] Y. JapsuH nucan: «<Ypanute TO WK MHOE NPENATCTBIUE, COKPATUTE XOTA Obl HE3HAYUTENBHO
ncTpebneHue, 1 YUCNEHHOCTL BUAA NOYTH MOMEHTANBHO NOMAET BBEPX~». O Kakom dakrope
3sonouMn MAET peyb? Mcnonbaya AONONHWUTENLHYIO NUTepaTypy, NpruBeauTe NnpuMepsbl
HEeCKOHTPONLHOIO POCTa YACNEHHOCTU BUAA HA OrPaHUY4EHHOW TEPPUTOPUK.
MpocnenuTe NPUYMHHO-CNEACTBEHHBIE CBA3W MEXAY HacNeaCcTBEHHOW M3MEHYMBOCTLIO,
Hopbb0oit 3a CylLecTBOBaHWE W eCTECTBEHHLIM OTBOPOM.

K kakuMm pesynestatam npyveoamT 3sonoums’?

5] Wcnons3ys nONONHUTENLHYIO NUTepaTypy 1 pecypcsl MHTepHeTa (www.ru.wikipedia.org),
NoAroTOBLTE COOBLLEeHMe-NPe3eHTaumnio 0 X13Hn 4. JapeuHa u ero Hay4Hom Tpyae «lpo-
WCXOXAEHWE BUAOB NYTEM ECTEeCTBEHHOMo 0THopa, unv CoxpaHeHune BnaronpuaTCTBYEMbIX
nopof B 6opbbe 3a X13Hb».

§ 45. Bopbba 3a cywecTBOBaHMe.
EcTecTBeHHbI U UCKYCCTBEHHbIW 0TOOp

3
J) Kakoebl agwxyLime cuibl agonloummn?

dopmbl GOpHOBI 3a cymecTsosanue. [[apBuH BB TPH (hopMbl G0PLOBI 32
CYIIIeCTBOBAHHE: BHYTPHBHUIOBYI0, MEKBHOBYIO B 60pPE0Y ¢ HeOIaronpuATHREIMH
yernoBHAME cpensl (puc. 98).

Buympusudosaa Gopvha TPONUCXOZHT MexAy ocodamu oguoro Bmja. Ona
nporexaer HauboJee O0CTPO, TAK KaK Bce oco0M OJHOTO Buja, obiajas ofuHA-
KOBBIMH IIOTPeOHOCTAMM, MCIIOJB3YIOT CXOJHBIE IIHIIEBBEIE PECYPChl M MecTa
00MTaHNA, KOJHYECTBO KOTOPBIX ONPAHMYEHHO, a TAKJ/Ke COMEepHUYaloT 3a
HOJIOBOTO mapTHepa. BHyTpuBHaoBaa 6opsba urpaer GOJNBIIVIO POJIL B HBOJIIO-
I[AH: IPUBOAA K Tubenn ciaadbix, OHA 00YCI0BIMBAET BEIXKMBAHUE U yCHEITHOE
pasMHOMKeHHe Hauboee IPUCIOCOOIeHHBIX ocobell, TeM CaMBIM CIIOCOOCTBYeT
IIPOIIBETAHUIO BHJA.
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®OPMbl EOPbBbl 3A CYWECTBOBAHMWE

BHyTpuBMAOBaA

J1bBbI BLIACHAIOT
OTHOLUEHWA

B Oopbbe

3a TeppuUTopuIo

Bopb6a 3a nuLy | TSI RS

MexBuaoBan

53 ‘iﬁum“m Konxypupindﬁé nodbivy, piacrénm —3a CBéT; Bnary n'hhhepanmu_e éeﬂlééma
Bopeb6a c HeGnaronpuATHEIMK pakKToOpamMm

K Xu3Hu B nycTbiHe
npucnocodneHsbl

| NWLLbL HeMHOTNe

| BUABI pacTeHui

HeobblvHas
¢dopma Gepéa —
pesyneTat
XONOAHLIX BETPOB,
NOCTORHHO
AyroLwux

¢ benoro mops

Puc. 98. IIpumeps: Gopebel 3a cyliecTBOBAHHE MOYKHO HepeAKo Hab/0faTh B mpUpoje
B'k
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3) ‘ BCnoMHUTE, KakoBbl OCOBEHHOCTW W NOCNEACTBUSA MULLEBLIX OTHOLWWEHWH
2 M KOHKYPEHUWUN.

Menceudosan 60pbba NPOMCXOAUT MEMKAY 0CODAMU PAs3HBIX BHAOB B IIPO-
ecce MUINEBLIX OTHONIEHHH («XHUIMHUK — JKEPTBA», «MAPA3HT — XO3AWUH»,
«pacTeHHe — TPaBOAAHOE XUBOTHOE») ¥ KOHKYDEHIIUH.

Bopr6a 3a BEKHBaAHHE MEKAY XHIMHUKAME U UX KePTBAMHU Be[ET K PASBUTHIO
¥ HAX B3aUMHBIX IIpHCHIOCObOIeHnil, ¥ XUIIHUKOB OTTAUYMBAKOTCA CIIOCOOBI 00HA-
PyX¥eHus U JIOBJH NOOBIYM, & ¥ JKePTB COBEPIIeHCTBYIOTCA crioco0bl uaberanusa
XHMITHUKOB. POPMBI 3AII[UTEI OT BPATOB MCKJIIYHUTEIbHO PA3HOOOPA3HEI: OT Mac-
KHpYyoIeil GOpMEI TeIa M OKPACKH JI0 CI0KHEIX IMOBEIeHUYECKHUX MPHCIocob.ie-
HUii. MHOTHe NOTEeHIHAaNbHEIE YKePTBhI 00pasyoT rpynnsl. B atom ciyuae K HUM
TpyAHee NOAKPaCThCA He3aMe4eHHBIM — B KOJIOHHH CYCJIHKOB, CTae CKBOPIIOB WJIH
cTajle aHTHJION BCerja KTO-TO HACTOPOXKe. ¥ XMITHUKOB — CBOM IIPUEMBI: JILBEI H
BOJIKH, YTOOBI OZ0JIETH MPEBOCXOASAIIYIO IO pa3MepaM JA00bIYY, OXOTATCH KOJLIeK-
TUBHO, IPUYEM POJIM OXOTHHKOB YETKO pacIpefeseHbl — OJHHU TOHAT JEPTBY K
OIIpeIeJIEHHOMY MeCTy, APYTHe IOACTePeralmT ée TaM M HeOXKHAAHHO HAIIAAAIOT.

PasHoOGpasHble onucanHble Bhie (§ 36) cayuan KOHKYPEHIIHH — 3TO TOMKE
IIpUMepEl MeKBUAOBOH OOPBEOEI 34 CYIIECTBOBAHHE, B Pe3yabTaTe KOTOPOil BEI-
JKUBAT HauboJee IpUCIOCOBIeHHBIE.

Bopv6a ¢ nebrazonpuamHbiMu Ycro6uamu éHeulHel cpedbl TPOUCXOMAUT
B TeX cjaydaax, Korjaa OpraHu3Mbl II0ABEePraloTcs BO3AeHCTBHIO 9KCTPEMATBHBIX
abmormuecKkux GaKTOPOB — TeIlIa WK XO0JI04a, CYXOCTH W BaaxHocT. Tak,
B HMCKJIOYUTEJBHO MOPO3HEIE 3UMBI cepeausbl 1940-x romos B eBpomeicKoii
yactH Poccmu Habawzaiack MaccoBad rubeab KpPoToB. B yeIoBHAX AJIHTENb-
HEIX XOJOJZ0OB BRIXKMBAJIM TOJBKO CaMble MeJIKMe XUBOTHBIE, & OTHOCUTEJIbLHO
KpynHBIe morudanam, TaK KAk He MOIJIM HAWTH JOCTATOYHOIO KOJHYECTBA
numy. VHEIMY cI0BAMH, MEJIKVE KPOThI OKA3aIHUCh JYYIIe IPUCIIOCO0IeHHBIMHI
K IIepeHeCeHHU0 AJUTEIBHEIX MOPO30B.

Takum obpasom, j0das Gopma 60pLOBI 3a CyIecTBOBaHUE IIPHBOAUT K TOMY,
YTO BBIJKHMBAIOT M OCTABIAIT IIOTOMCTBO HaubOJIee NpPHCIIOCODJeHHEBIE 0CO0H.

EcrecTBeHHBINH M MCKycCCTBeHHBINH 0T6Op. M 3aMeHUHMBOCTL OPraHM3MOB U
UX IOTEeHIWAJIbHO BBICOKAS CIOCOOHOCTh K PA3MHOMKEHHIO HU3BECTHBI JABHO.
Ho umenso Y. JlapBuH, COIOCTABHUB 3TH JBa (haKTa, CAENA MeHHAIBHBINA BEIBO:
B IIpoliecce 00pb0OBI 3a CYIIEeCTBOBaHHE BBIKHBAIOT JHUIIbL T€ OPraHU3MEI, KOTO-
pbie 00J1a1aX0T MOJIE3HBIMH B JAHHBIX YCJIOBHSIX 0COOEHHOCTSMH CTPOCHHUS WA
noBenenusa. CiegoBaTeIbHO, BEPOATHOCTh BEIXKMBAHHUS HEOAWHAKOBA — 0C00H,
obnagaromue XoTdA ObI He3HAUHTENLHBIMH IIPEHMYINecTBaMH, UMEHT 00Jblile
IIAHCOB BBEIKUTH M OCTABUTEH IOTOMCTBO. IIpeMMyIlecTBeHHOE BBIXKMBAHUE U
pasMHOKeHHe HauboJiee MpHUCIOCO0MeHHBIX ocobeilt [lapBuH HaszBaJI eCTeCTBeH-
HbIM OTOOpOM.
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ITIpupoaa mocraBiaseT camMble pasHooOpasHLIe HACJEACTBEHHbIE U3MEHEHUA.
YenoBex myTéM orbopa W MHOTOKPATHOIO CKPEIIHMBAHHA 0cofeil ¢ HYXHBIMH
Npu3HaKaMy (PopMHDYeT MOPOABI MKUBOTHBIX M COPTA pacTeHUi, KOTOpbIE OT-
BeualT ero uHTepecaM. OZHM MOJIe3HBI B KAUECTBe IMHUINH W CHIPbA (KOPOBEI,
CBHHBH, OBIIBI), APYTHE CIYXKAT AJIs OXPaHBI H OXOTHI (co0aKu), TpeTbH — IS
3aHATHI cHnopTOM (JIOIIANH), YeTBEPThIe — [UJIA 3CTETHYECKOI'0 HACJIAMKJIeHUS
(axBapuyMHBIE PBIOKH M JeKOpATHBHEIE IBeThl). TBOpPUYECKYIO HeATeNbHOCTh
YeJI0BeKA M0 BhIBEJEHHUIO COPTOB PACTeHMI M IOPOJ *XHUBOTHLIX [lapBHH Ha3BaJ
HCKYCCTBeHHBIM oTOopoMm (cm. § 30).

B GonbIIMHCTBE CIY4YaeB CelIeKI[HOHeD BHAYAJe HMEeeT JIeJI0 ¢ eIBa 3aMeTHBIMH
HacJeICTBeHHBIMH N3MeHeHUAMM, KOTOPhIEe B Pe3yJIbTaTe CeNeKIHH 3aKPeILIaioT-
cA ¥ cTAHOBATCA Ooslee BeIpasKeHHBIMM, Hanpumep, 13 0OBIKHOBEHHOT'O (30JI0TOT0)
Kapacs B pesyJsibTaTe 0T60pa H CKpeinuBaHuA peId ¢ HauGosee BEIIYKJIBIMH IJIasa-
MU, YKOPO4YEHHEIM 60UK000pABHEIM TEJIOM M JINHHBEIMU BYAJIEBLIMH ILIABHUKAMNI
OBLIM MOJIYYeHBl TAKHe TOPOALI 30J0TEIX PHIOOK, KAK TEJEeCKON M BYAJIEXBOCT.

B EBpone k cepegqure XIX B. HACUMTBIBAJIOCE DOJIe€ COTHH IOPOJ AOMAIII-
HEero CKoTa, KOTOpble NPOM30ILIN OT HECKOJBKHUX AUKHX BHAOB: CBHHBEM — OT
ka0aHa, KOPOBEI — OT BBIMEDILEro HbIHE TYpa, OBIBI — OT ropHoro Hapasa,
K03bl — OT OopojaToro koana. MHoroyucjaeHHBIe NOPOALI co0aK BeAyT HAYAJIO
oT Bosika. OOmuil npefoK pasHOOOPAa3HBIX HOPOA KYp — AHKAasas DAHKMBCKASA
Kypuna, oburatomasa B I0ro-Bocrounoit Asun. Bosee 4000 copToB nmmeHHIIE!
TIPOMBOILINA OT PACTYIIHX B IIPUPOJE BUAOB — OJHO3EPHSHKHM U diiMepa.

Taxum o6pazoM, B pe3ybTaTe HCKYCCTBEHHOr0 0T60pa M3 HeGONBIIOro YHeIa
JIUKHX BHIOB co3faérca Oosbliioe pasHooOpasue COPTOB U TIOPO.

B uém pasHHIA MeXY MCKYCCTBEHHBIM M ecTeCTBeHHBIM oTOopom? Marepua-
JIOM KaK JJIf IEPBOT0, TAK M AJA BTOPOr0 CAYIKAT HACJEACTBEHHLIC U3MEeHeHU A,
Ho cropocTh HCKYCCTBEHHOTO 0TOOPA, KOTOPHIH BeJETCA [0 OAHOMY WK MAJIOMY
YMCY IPU3HAKOB, 3HAYUTEILHO BHIIIE CKOPOCTH eCTECTBEHHOTO 0T6Opa, KOTOPBIH
HJET B IpHUpPOJie N0 KOMILIeKCY Ipu3HakoB. COpT MM IOPOAY MOKHO CO3JATH
B TeYeHHEe OTPe3Ka BPEeMeHH, AOCTATOUHOIrO IJIA CMEHbI HECKOJbKHX JAeCATKOB
IOKOJIeHHI, — OT HEeCKOJIBKHMX MeCfAlleB Y HACEKOMEIX (MeIOHOCHAsS mMYesa) A0
HECKOJIBKHX JECATKOB JIET V¥ KPYIHBIX MO3BOHOUHEIX YKHBOTHEIX WJIH J€DeBLeB.

DopMHupOBaHHE HOBBIX BH/IOB IIyTEM €CTECTBEHHOr0 0T00pa 00BIYHO TpebyeT
cMeHBI DOJIBINOro YHCIa HOKOJeHHH (38 HCKJIIOYeHHMeM CJIy4aeB MOJTHILIION/IUH).
Hanpumep, Ha I'aBalicknx ocTpoBax obutaer okoJsio 500 BHAOB MyX-Apo3odu,
KOTOpbIe 00pa30oBaJHCh B TeYEHHE HECKOJbKHX AECATKOB THICAY JIET U3 MOCeIAB-
IINXCA HA OCTPOBAX MHTPaHTOB. PeayibTaTOM eCTeCTBEHHOrO 0Thopa ABIAEeTCH
thopMupOBaHHE NPUCIOCOOUTENBHBIX IPU3HAKOB, COOTBETCTBYIOIIUX IIPHPOIHOMN
cpelle OOMTAHUA, B TO BPEMs KAK B Pe3yJbTATE HCKYCCTBEHHOro 0T0Opa co3zia-
1TcA (GOPMEI € MOJIE3HBIMHY [JIA YeJIOBeKa NpH3HaKaMH. Pe3ayIbTaToM ecTecT-



- PA3SAEN IV. 9BONMKOUNA OPTAHUMECKOIO MMPA

BEHHOro oT6opa sBJfeTcs (HOPMHPOBAHHE MPHCIOCOOHTENLHBIX IPH3HAKOB,
COOTBETCTBYIOIIMX IIPUPOAHOM cpejge obHTaHMUS.

NPOBEOWUTE WCCNEOOBAHUE

Uccnegosanme npuymuH BHyTPUBMAOBOKM Gopebbl 3a cywecTBoBaHue
u 06BSCHEHWE NOoJy4YeHHbIX pPe3ynbTaToB

IJeawv paboms. — HA NPUMEpE MMOCEBOB KYJbTYDPHBIX PACTEHHH BBIABUTEL NPHYHHEI
BHYTPHBH/I0BOi1 6opb0EI 3a cymecTBOBaHHUE.

B AmuKH ¢ 3eMJ€# moceiiTe ceMeHa JeKOPATHBHBIX pacTeHHH (Hanpumep, Hapxar-
IeB) ¢ PasdHOi CTENEeHbIO I'YCTOTEI: B IEPBEI — OUeHb I'yCTO, BO BTOPOH — MeHee I'ycTo,
B TpeTHH — pexko.

ChopmynupyiiTe runoresy 0 TOM, KaKie DACTeHHA (B KAKOM AN[HKe) OYAYT MCIBI-
THIBATE HauboJiee OCTPY0 BHYTPHBHAOBYIO G0puOy.

B xone uccienoBanus HaOMOZANTe 3a pOCTOM M BHEIIHMM BHUJAOM (BbICOTa, 006JHCT-
BEHHOCTb, YHCJIO H pasMep I[BETKOB) PACTeHHH, MPOH3PACTAIOIINX B PA3HBIX AMMKAaX.

Ilo peayibTaTaM HCCIeAOBaHUA caenaiiTe BeiBoj. [loATBepAMIaCk M Balla rumnoTesa?
OruéTr o pabore noAroToBsTe B (hopMe NpPe3eHTAlMHU U BHICTYIHTE Iepel] OJHOKJIACCHH-
KaMH.

Bonpochkl u 3agaHusa

CpasHuTe BblgeneHHble [lapsnHom popmbl 60pbbbl 3a CyLLEeCTBOBaHWE; OXapakTepuayiTe
KaXablil N3 HUX.
O6bacHuTe, B 4éM Yapna [apeuH Bugen npuymHsl 60psbbl 3a cywecTsoBaHue.
OxapakTepuayiTe BbipaxeHue «Haubonee npucnocobnexHele ocobu» € TOYKW 3peHUus
3HaHWIA O HACNEeACTBEHHOCTU W UBMEHYUBOCTMU.

(4] [okaxuTte, 4TO UMEHHO eCTECTBEHHbIA OTOOP — OBMXYLIMIA (HakTop 3BONIOLUK.
CpaBHWUTE UCKYCCTBEHHbI M eCTeCTBEHHLI 0TOOP. BbisiBUTE YepThl CXOACTBA U Pas3nuyung.

§ 46. CoBpemMeHHbie B3rnaabl Ha pakTopbl 3BONIOLUN
3 ) YTo cnoco6CcTBOBANO CTAHOBNEHMIO COBPEMEHHbIX B3rnaA0B Ha 3BONIOUMIOT
b

Monmynsauusa — eIHHANA 3BOJIOUKH. HecMoTpa Ha TO 4TO OT/IeJIbHEIE TIOMY-
JIAIAE B IIpefesiax apeaja BUAa OTHOCUTEJNBHO 000co0/IeHbl, MeK/1y HUMH BCeria
MpoHCcXOoAuT 0bMeH ocobaMu. ITo obecneunBaeT B3AMMOCBASE MEMK/IY PA3HBEIMHA
MONYJAIASAMY ¥, CJIeJOBATEJIbHO, IEJOCTHOCTE BHAJIA.

COBOKYIIHOCTE M'eHOB ¥ FeHOTHIIOB IONYJIANMHA HA3LIBAIOT 2eHodgondom. CoBo-
KYIIHOCTE reHO(MOH/0B PadHbIX HONyaanui o6pasyer reHodons suja. I'erohorn
n1000# DONYAANAH YHUKAIeH, TaKk KaK, 0Tpaxaachk B MOP(HohH3HOTIOTHIECKHX
NpU3HAKAaX, ofecrneYymBaeT NMPHUCHOCOOJEHHOCTE ocobeil K cnenu@uUHbIM AJA
JIaHHOIM MECTHOCTH YCJIOBHAM 0OHTaHUSA.
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C TeueHHeM BpeMeHH I'eHOMOHJ MONYJIAIUIM He OCTAETCA HEeHM3MEHHBIM.
MyTanmoHHBEIH IIpomecc, PAaBHO KaK MuUrpamuu ocobeil, BeJET K TOMY, UTO
B HONYJIAIME MOABIAITCA HOCUTEIN HOBLIX NPU3HAKOB. EcTecTBeHHBIH 0TOOD
«OTOPaKOBEIBAET» 0Cc00el ¢ «HeyJauHBIMU» IPU3HAKAMHU (CJIeoBaTeIbHO, U re-
HOTHIIAMHK) U GIaronpuATCTBYeT *KHU3HH U PASMHOMKEHHNIO HOCUTEJIeH «yJadHbIX»
[IPHU3HAKOB (CIeI0oBaTeIbHO, U TeHOTHIIOB).

Hrak, mo Mepe cMeHBl IOKOJeHHH reHO(MOHJ MONYJANHNHA MeHAETCHA IIOX
meiicTBHeM ecTecTBeHHOro orbopa. CoOTBETCTBEHHO MEHSETCs U COOTHOIIIEeHHE
PA3HBIX TeHOTHIIOB B NONYJAANMNH, T. €. €€ IeHOTHINUYeCKad CTPYKTypa. JTOT
ponece IpeAcTaBiaser co60d 3JeMeHTApPHOe SBOJIOIHOHHOE COOBITHE W 1 U
OIIpPeeIEHHBIX YCA0OBUAX MOKET MPUBECTH K 00pasOBaHUIO HOBBIX BHOB.

MyTanuoHHAd M3MEHYHMBOCTh — MATEPHAJ NJfA eCTeCTBeHHOro oTdopa.
HauGonbryio poJib B 9BOJIOIUH WIDAIOT TeHHbIe MYTAIMHA. BOJIBIMHHCTBO I'eH-
HBEIX MYTaIlHil pelecCHBHLIC W BHeEIIHe He NPOABJIANITCA, TAK KaK HAXONATCHA
B FeTepPO3UIroOTHOM COCTOSSHUU I10J «IIPUKPHITHEM» HOpPMAaJbHOTO (eHOTHIIA.
Takue MyTamuK He MONAJAI0T IOJ AeHCTBHE ecTeCTBEHHOro orbopa M MOTYT
HaKaIJIMBATHCHA B IIONYJISALUHA.

B pesyipTaTe CKpPEIIMBAHUA BO3MOXKHOCTh IIePexXo/ia MyTamuid B TOMO3HUIOT-
HO€ COCTOAHHUE H, CJIEN0BATEJIbHO, BHEIIIHEI'0 UX IIPOABJIEHNA Bo3pacTaeT. HoBble
MIPH3HAKH ONAAI0T MOJ AeHCTBHE eCTeCTBEHHOr0 0Tdopa. UMeHHO MeIKue Hacie/I-
CTBEHHEIE M3MEeHEHH S CIYKAT MATePHAJIOM JJIA ecTeCTBeHHOro orbopa. Briepsele
aroT BeIBOJ caesian pyccruit reseTuk C. C. YerBepukor B pabore «O HEKOTOPHIX
MOMEHTAX 3BOJKIIHOHHOTO IIPOIECCA ¢ TOUKH 3PEHUS COBPEMEHHOH T'eHeTHKH»
(1926), mocay:XKuBIel OCHOBOM [JIA HOBOTO B3IVIfAAa Ha (haKTOpbI 3BOJIOIUAH.

EcrecrBenHsblii 0T100p — Hanpasaswuuii ¢paxTop spomonuu. Myranuos-
HBII IpoIlecc M3MeHsieT NeHOMOH MONYJIAIHMN CIYyYaliHO M He HalpaBJIeHHO.
EcrecTBeHHBII OTOOD HalpaBidAeT 3BOJIOIMI0 NONYJAIAA B CTOPOHY IPHCIO-
cOGJIEHHOCTH K KOHKPETHBIM YCJIOBHAM CPefbl.

B xaugecTBe KjiacCHYeCKOro IpUMepa HapaBJisionieil poau ordopa MpuBeaeEM
HCTOPHIO, IIPOUBOIIEANIVIO HA BpuTaHCKHUX ocTpoBax. ¥ o0HTAIOMEH TaM HOYHOH
0abouku GepE€30BOM MAAEHHUIILI HCXOMHAA (hOpMa OKPACKH MMHTHDPOBAJA 3apoc-
IIYIO CBeTJIBIMU JHUIIaAMHUKaMK Kopy Gepéssl (puc. 99). Pagsurue mMerajinypruu
B XIX B. mpuMBeJO K TOMY, WTO B JiecaxX OJU3 NPOMBIIIJIEHHEIX I'OPOJOB CTAJH
TUOHYTH ApeBeCHBIE JIUITaUHUKH, a Kopa 0epé3, Ha KOTOPBIX IPOBOAUIH JHEBHOE
BpeMsdA OANEHHUIIBI, IOTeMHeNa OT KonoTh. IlepBhlie 9K3eMIIADPHLl TEMHOOK PallleH-
HBIX Oabouek GBLIH oTMeueHb! saToMoioraMu B 1850 r. Ha choHe TEMHBIX CTBOJIOB
IPEHMYINECTBO CTAJH IIOAYUATE IOKPOBUTEILCTEEHHO OKPALIIeHHBIE TEMHEIC I15-
meuunel. CBeTsble (JOPMBI SBHAYHTENLHO Hallle CKJAEBBIBAJIHCH HACEKOMOAIHBIME
OTAIAMHK. ITH HAOMIOJeHUA OBIIM IOATBEPIK/IeHEl H SKCIepHMeHTanbHo. Mrak,
B HOBBIX YCJIOBHSX CpeAbl 0T00p MOXKeT MeHATh HallpaBJIeHHe.
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Ceetnas ¢popma
Oepe3oBoit NAageHULLI
VMeeT NpeuMyLLIecTBo
Ha CBeT/bIX CTBONAaXx

Ha ¢ oHe TémHbIX
CTBONOB AEPeBLEB

B MPOMbILINEHHBIX
padoHax
npenMyLLecTBO
nony4una

TéMHan popma
Gepé3oBoii NageHuUb!

Puc. 99. aMeBeHHe COOTHOLIEHUS CBETJLIX U TEMHBIX (DopM Gepé3oBoil mALEeHAIE —
peayiabTaT orbopa

Ana moboaHarenbHbIx

B cpene, koropas nnuTeNsHOe BpeMs ocraérca Gojsee WM MeHee IOCTOAHHOIM,
or6op HanpaBJeH IPOTHB U3MEHYMBOCTH U COXPAHSAET y¥Ke CYIIecTBYIONIHe IPHUCIIO-
cobnerus. IToaToMy (heHOTHII HEKOTOPBIX BHIOB MOKET COXPAHATHCH IMPAKTHYECKH
HEeHM3MEHHBIM MHOTHE MHJIJIMOHBI JIET, TOTJa IOBOPAT O ¢XHBBIX HCKOIIAEMBIX»
(puc. 100). Hanpumep, 061UK raTTeépUu, APeBHeHIIEro U3 HbIHE MKUBYIIHX IIPECMEI-
ramomuxcs, oburaomero B Hosoit 3enanauu, e meranca 200 MIH JeT, HUJIBCKOTO
Kpoxoguna — 70 MJIH JeT, MeuexBoCTa, ApPeBHeHIIero npejcTaBHTe s YJeHHC-
ToHOruX, — 300 MuH jer, HayTUIyCa, JaJbHEr0 POACTBEHHHKA OCHMHHOTOB, —
400 mar ner. M3 gpeBHeHmNX pacTeHHH, JOMKHBIINX 10 HAIUMX AHEH B mepBO-
3O0aHHOM BHJE, MOKHO HaszBaTh apaykapuio (200 mun ner), rmakro (200 miH Jer),
cexBoiiio (150 maa jner).

IonynsanmuorHsIe BOJMHBI — (hakTop 2Bomonun. O1HA U3 MOCTOAHHBIX U BAaXK-
HBIX 4epT NONyJIAIHH — KojebaHue eé YHCIeHHOCTH. Brepsrie Ha 3BOJMIOIIHOHHOE
3HauyeHue 3TOro ApjeHna obparus BEuManue C. C. YeTBepHKOB ¥ HA3BAJ €r0 601~
HaAMU HU3HU (DOIYyNANNOHHLIMYU BoJHaMK). KoHKpeTHBIe NpuUnHEL KoJebasuii
YHMCIEHHOCTH MOTYT OBITH OYeHb PadHO0OpasHbI M BHI3BAHBI KaK a0HOTHYECKHMH
(mosxap, sacyxa, HaBOJHEHHWE), TaKk M OMOTHUYECKHMH (HADUMED, BCHOBIIIKA HMH-
dbexnmoHHEIX 3a0oneBannii) npuunHamMu. [leiicTBHe MONYAAIMOHHBIX BOJH KaK
daxTOpa SBOMIOIMH IIPeAIIOaraeT caydailHoe yHUUYTOXeHue ocobeil. IIpu atom
TeHOTHIIMYECKHII COCTaB MONYIANHMN MOMKET COBEPINEeHHO HeIpeacKasyeMo Me-
HATHCA: PEIKUH 10 NTaJleHUsA YUCIeHHOCTH I'eHOTHII MOXKET CHeJAThCH O0bIYHBIM
H OBITH NOJXBAUEHHBIM €CTeCTBEHHLEIM OTOOPOM, a4 MOXKEeT U BOBCE HCUE3HYTh.
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XMUBBIE UICKONAEMBIE

e
Tec apayKapwii

Mopckoii
MONNKCK
NuHryna

e

MMHKro
[BYNONacTHLIA

FatTepua

7

Mopckue YNeHUCTOHOT e — MEeYEeXBOCThI

Puc. 100. Bugsl, 061HK KOTOPHIX He

MeHAJCA MHJLIHOHBI JIeT
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Hzonayus — daxrop sBoarouuu. 3HaueHre H30JA0MH, T. €. BOSHUKHOBEHHS
6apbepoB, IPEensaTCTBYIONIHX CBOGOJAHOMY CKDEIUBAHMIO ocobell M3 coceqHHX
TONYAANMI, COCTOMT B HAKOIJIEHWM IeHeTHYeCKHX pasIudyMil MeXay Iomy-
aanuAME. M301MpoBaHHbBIE TONYJIALINN Hens36e:KHO I0/BEePKeHEbl PA3IHIHBIM
HanpaBJIeHUuAaM 0T6opa (M3-3a SKOJIOIHYeCKHX PasInYiii MECTHOCTH), & U30JIAIHA
IIpeKpalaer MOTOK IeHOB W3 MONYJANUY B nonyaanuio. IlocTeneHHO PasHUIA
Mex 1y reHoOHAAMH M30JHPOBAHHBIX NONYIANHHA MOMKeT YBEJIHWYHTHCA Ha-
CTOJBKO, YTO [aKe IIPU PaspyIIeHUuH H30JIANNOHHBIX 0apbepOB CKPEIUBaHHE
ocobell CTAHOBHUTCA 3aTPYAHUTEILHEIM HMJIH HEBO3MOMKHBIM.

Bonpocbkl U 3agaHusa

[1] [JokaxuTe, 4TO NONyNAUMs SBASIETCS eAuHULLER 3BONIOLNN.
OxapakTepuaywnTe pofb MyTauUOHHOW M3MEHYMBOCTU B 3BOMIIOLUMOHHOM Npouecce.
OxapakTepusyiTe BAUAHWE NonyNALUMOHHBIX BOIH Ha NPOLECCh! 3BOMIIOLUN B NONYNALMSX.

4 Wcnonbays uHdOpMauMio, NpeacTasneHHylo Ha puc. 100, a Taikke matepuan pybpuku
«[Anga nobo3HaTeNbHbIX», 06BACHWTE, B YEM NPUYMHA CYLLIECTBOBaHWS B HACTOsLLEE BpEMS
BU0B, NOABMBLUMXCSH MUNNMOHLI NeT Hasan, Mo matepuanam UHTepHeta (www.elementy.ru,
www.ru.wikipedia.org) n Hay4HO-NoNyNSPHOM NUTEPATYPbl COCTaBbTE NPE3EHTALUUIO O «Xn-
BblX MUCKOMaeMbIx» U BLICTYNUTE C COOOLLIEeHWeM B KNacce.

§ 47. NpucnocobneHHOCTbL — pe3ysibTaT 3BONIOLMN

Ly
5) ; Kakue siBneHus nexar B ocHoBe hopMUMPOBaHUa npucnocobneHnin?

Korza mone3Hoe HacJeJCTBeHHOe M3MeHEHHe IOAXBaTheIBaeTcd 0T0OpOM,
T. €. 3aKpeIlIsieTcs M pacIpocTpaHAeTcA B MONyJAIMH, MOXXHO IOBODHTH
0 BOBHMKHOBeHHH mnpucrocobnenunda. IIpucmocodierne — 3aTo pe3yiabTarT 3BO-
JIIOIMM, KOTOPBIH HOBLIIIIAET BLIXKMBAEMOCTE ¥ PEIIPOAYKTHBHBINA ycnex ocobei
B IONIYJIAIIHAH.

OrpensHBIe TPUCIOCOOJIEHUS BCEra OTHOCUTENIbHBI, TAK KaK NPH U3MeHEeHUH
VCJIOBHIi CPeIbl OHM MOTYT TEDPATH CBOW IIOJIOKHUTENbHBIN a(derT s ocobei.
Hanpumep, Genas 3UMHSA IePCTh 3aiia-0essKa XOPOIIO MACKUPYeT KMBOTHOE,
ecJIH 3eMJIs IOKpEITa cHeroM. OIHAKO ecyii BeCHOM CHET TaeT CJAWIIKOM PaHo, KOrja
3as1] eIé He CMeHWJI CBOM Oesiblii 3MMHHIA HAPAZ HA Cephlii JIETHHIA, TO JKUBOTHOE
OUeHb 3aMeTHO Ha TéMHOM (oHe, cIefoBaTeNbHO, Dojlee JOCTYIHO AJIA XUIHHUKA.

IIpucnocobienus BhIPayKeHbBl B MOPGOMHU3NONIOrHUECKHX CBOMCTBAX MK
noBefeHHHA ocobeit. Onau npHucrnocobieHnd CPaBHUTENBHO IIPOCTHI, HAIPHMeD
KOJIIOYKH y JHK0Opasa, 3alMINAONAe 3THX IPHI3YHOB OT XHUIIHHUKOB. [Ipyrue
npucrnocobIeHns YPe3BhIYAHO CI0MKHBI, HAPHMED KOMILIEKC NOBeJeHYeCKHUX
peaknuit ¥ (GU3HOJOTHYECKHX IIPOINECCOB, O0ecnedHBAOIINX Pa3MHOMeHHe
KYKyIIeK, TOAKUALIBAIOIMX siia B uykHe ruésjga. Ilpucmocobienus Bcerja
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COOTBETCTBYIOT KaKHM-TO (pakTopam cpejbl. MHaue rorops, aTo Te ocoGeHHOCTH
OPraHM3MOB, KOTOPBIE [IOMOI'al0T BEIKHUTH B KOHKDETHBIX YVCIOBHUAX.

O6mue npucnocobaenus k cpene oburanuna. Jliobasa cpega obUTAHUA: BOTHAA
CTHXHWA, IOBEPXHOCTH CYIIHA I IIOYBA — XAPAKTEPHIYETCHA CIOMKHBIM KOMILIEKCOM
cBOe0OpasHBIX SKOJIOTHYeCKUX (AaKTOPOB, W Bee OOMTATENIM TOM WM WHOU cpejbl
JOJIKHBI 00JIalaTh COOTBETCTBYIOIIMMHI IPUCIOCOOJIEHUAMHE [JIA KHU3HHA B Heit.

PaccmorpuM HeKoTopble Haumbosiee oflMue MPHUCHOCOOJEHHS BOMHBIX JKU-
BOTHBIX (puc. 101). Bonpmas NmIOTHOCTE M 3HAUMTEIbHAS BLITAJIKHUBAIONIAH
CHJIA BOJBI II03BOJIAIOT MHOTHM €€ 00MTATeNAM IOCTOSHHO <«IIADHUTh» B TOJIIIE
BOJBI, HE OIYyCKAasCh Ha AHO. TaKOBBEI NJIAHKTOHHEIE OpPraHW3Mbl. MHOrHe M3
HEUX 00J1a/1al0T IPUCIOCOOIEeHNAME, HATIPUMED Pa3HOOODA3HLIMM BEIDOCTAMH,
KOTOpPBIE YBEeJHYHBAKOT 00ITYI0 IOBEPXHOCTh TEJA ¥ CIOCOOCTBYIOT YAEPKAHMIIO
ero B TOJIIIEe BOJIBEI.

¥ xopollo maBaloImux KHBOTHEIX 00TekaeMas (hopma resia, pasBUTas Myc-
KyJaTypa u cuenu()HUeCKHe OpraHbl IIepeBHKeHUA B (hopMe Jionacreit (mias-
HUKOB) CIIOCOOCTBYIOT IPeOAOJIEHHUIO CONPOTHBJICHHUA ILIOTHOM cpeibl U obec-
IeYrBalT ObICTpOe NepeMernerre. CXOJHBIMH II0 CTPOEHHIO ILIaBATEIbHBIMH
KOHeYHOCTAMHM 001a1a10T (puIoreHeTHYeCKH HePOACTBeHHEIe opraduamMet. C of-
HOH CTOPOHBI, 3TO PHIOBI, BECh SBOJIOIMOHHBIN IIyTh KOTOPEIX CBABAH C BOLHOM

NMPACNOCOBNEHUA OPFTAHU3MOB K CPELLE OBUTAHMUA

O6Ttexkaemasn
¢opma Tena
W NNaBHUKN —
npucnocobneHns
AN nepensuxeHns
B TONLLE BOABI
PaaHoobpasHbie
BLIPOCTHI TENa LioroHs
No3sonsioT
MNAHKTOHHBIM
opraHvamam

«NapuTb» B BOAE

JenshuH EEEs

Puc. 101. ITpucnocobiieHUs KUBOTHEIX K 3KU3HU B BOJHOH cpege
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cpenoit. C apyroil cTOpOHBI, 3TO HEKOTOPble MJIeKONHTaIIue (KuToOOpas3HEIe,
JIACTOHOTHE), Tepelelnne K BOAHOMY 00pa3y 3KM3HH BTOPHYHO (MX IpexKu
OBLIM CYXONYTHBIMH OOHTATENAMH).

Boabiias TEILIOEMKOCTb BOJAbI HeM30exXHO BIeUET OONBINYI0 IMOTEPI0 TeIuia
TeIJIOKPOBHBIMH eé oburarenaMu. TeMmeparypa HX Tejia 3HAYMTEJIbHO BhIIIe
TeMIIePATYPhl OKPYsKAIoIeld cpeasi, 110aTOMy 0T00p crocofcTBOBAJ BHIpabGOTKe
NIPHUCIIOCOBIEHMH AJIA CHUMKEHU A TeIUIONoTeps. [JIABHBIE U3 HAX — TOJICTBIH 0¥
MOJKOKHOr0 KHUPA ¥ KPYIIHEIe pa3Mephl TeJla, YMeHbIIAoIIe OTHOCHTEIBbHYIO 110-
BEPXHOCTh YKMBOTHOTO. JTH Y€PTHI CBOHCTBEHHE! BCeM MJIEKOMHUTAIOIIUM, KOTOPHIe
BeIyT BOAHBIH 00pas Ku3HHN (KHT00OpasHEle, IJACTOHOTHE) HJIHA MOJOArY ILIABAIOT B
OYeHb XOJI0AHOI Bofe (Gesblil MeaBe b — CAMbIil KPYIHBIN HaseMHBIH XUIIHUK).

Wrak, y pasHELIX IPYIN OPraHM3MOB e€CTeCTBEHHBIH oT6op cmocobecTBOBAT
(OpMUPOBAHUIO CXOAHEIX IIPHCIIOCOOIeHH, COOTBETCTBYIOIUX I'VIaBHBIM CBOJ-
CcTBaAM CpeJBI.

MackupoBka. MEorue 4epTsl 00JIMKa ¥ IMOBeZEeHHSA KHBOTHBIX — IIPHUCIIO-
cobJIeHnA AJIS TOro, 4To0sl H30e)xaTs HaNajleHNA XUINHAKA WA He3aMeTHO IpH-
OamauThCA K skepTBe. IIpesie Bcero aTo pasHble cNoco0bl MACKHPOBKH, KOTODbIE
NIenaoT KUBOTHRIX MaJO3aMeTHLIMH, CJIeA0BaTeNbHO, Gosee MU3HeCIIOCOOHBIMH.

[IIupoko pacmpocTpaHeHA B IPHUPOJE NMOKPOSUIMELbCMEEHHAA OKPACKA
mena (puc. 102). ¥ pasnuyHbIX NTHI, THE3AAMIUXCA Ha 3eMie (kKypoobpasHble,
KYJIUKH, KO30J0H, >XaBOPOHKH), HACHKHMBAKOIIAA CAMKa, a MHOTZA M camer
IIOYTH HEOTJIHYHMMBI OT OKpyskawiero ¢gona. Kak npasmio, IHrMeHTHDOBaAHHAA
CKOpJYIIa AWI] ¥ OKPACKA NTEHIOB STUX NTHI TaKKe cauBaioTcs ¢ hornom. He-
KOTOpHIe JKMBOTHBIE (Kambasa, XxaMesie0Hbl) CIocOOHE! K OBICTPOMY H3MEeHeHHUO
OKPAaCKH, UTO IIO3BOJIET UM OBITH He3aMeTHBIMH Ha pasHoM (owue.

A dexT NOKPOBUTEILCTBEHHOM OKPACKH YCHIMBAETCHA, €CIIH ¥UBOTHLIE 3aTa-
MBAIOTCA WM NPUHUMAIOT cBoeoGpasHbie mo3el. HanpuMmep, 3aTauBIIYIOCA Ha
JepeBe COBY HJIM 3ACTHIBIIEr0 KO3040A JIETKO IPHHATH 34 00JIOMOK CYXOil BeTKH.

Hepeaxo NOKPOBHTEILCTBEHHAS OKpacka couyeraerca c (popmoii Tenma, Ha-
IIOMHMHAINEH 2JeMeHTH OKpysKamwinei npupoasl. OcobeHHO MHUPOKO 3TO pac-
IIPOCTPAHEHO CPefH HACEKOMEIX: OfHH — HNAJOYHHKH — IOYTH HEOTINYHMBI
OT TOHKHX BEeTOYeK, APYyrHe — HeKOoTOpble 0a00YKHM M NPAMOKDBLILIE — YIH-
BHUTEJIbHO IMOXO0KH Ha JIUCThA.

IIpenynpesxaenne o6 omacaocTH. [IpermymecTsa, KOTOpEIe MOAYYAIOT HH-
BOTHBIE BCJIEJICTBHE HE3aMEeTHOCTH, O4YeBHAHBI, BOT NOYeMYy COOTBETCTBYIOIIIHE
OPH3HAKY B Pe3yJILTATE eCTeCTBeHHOro 0T00pa 3aKpenuiInce B nomyasanusax. Cpe-
M KUBOTHBIX, OJHAKO, HEMAJIO BUAOB ¢ APKOH M OGpockoil okpackoi. B Kaxkux
cIyvaAx ApKad OKPACKA MOKeT IOBBIIIATH IIPUCIOCO0JEHHOCTE MOMYIANNH?

ApKHEMU 3eMEHTAMH OKPACKHM — KOHTPACTHBIMH NATHAMH M I0JOCAMH
(BcmoMHHTE, HApEMED, OKPACKY OCHl MJIM KJIONA-COJJaTHKa) — o00jazaT
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MACKWPOBKA

Tponuyecknit
KY3HEUNK UMUTUPYET
nuct

Kykonka 6a6o4kn
NoXoxa Ha HeXHbIA
MONOLOR MNCTONEK

Mano4HUK o4eHb

Babouka
MOXOX Ha BETKY

COBKa crimBaeTca
C KOpOW fepesa

[Trrubl, rHesasiumneca Ha saemne, CaMeakoTes 3amepLunii
¢ POHOM MecTooBUTaHna KO30400
- HanomuHaeTt
CYHOK

Puc. 102. ITokpoBHTEIbCTEBEHHAA OKPACKA TeJa ¥ KMBOTHBIX

Ipe: /e BCEro AMOBHUTHIE KMBOTHBIE, B TOM UHCJIE JKAJAIINe HAaCeKOMBIe. DTO
TaK HasbiBaeMas npedocmepezarouas okpacka mena (puc. 103). Oua ciaosuO
Opejynpexjaer 06 ONacHOCTH MJIH HeChbeJOOHOCTH TAKHX OPraHU3MOB.
Peduiexc nsberanysa AZOBHTEIX HMUINEBbIX 0GBEKTOB BHIPAOATHIBAETCH V 3KMU-
BOTHBIX UPe3BBIYaiiHO GLICTDPO, MOPOH ¢ [1epBoro pasa. IlosTomy, oTBexaB ApKoe
ANOBUTOE MM MaJdAllee HaceKoMoe (Hanpumep, 00/KbI0 KOPOBKY MJIM OCY), ITHIIA
Cpasy 3allOMHMUT er0 BHEIIIHOCTE U BPAJ JIH CXBATHT cHOBa. COOTBETCTBEHHO, Cpe-
AH AZOBUTHIX HACEKOMEIX BRIXKMBAIOT NPEUMYINECTBEHHO Te, KOTOPbIe CHJILHEe
OTIMYAIOTCA OT CheLo0HEIX, YeM 3aMeTHee AA0BUTOE HACEKOMOE, YeM IIPOIIE ero
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NPEAOCTEPETAOWASA OKPACKA M MUMUKPUA

LleplweHs (1) Hesposutasa MonoyHas ames (1)
1 6abouka-cTeKNaHHWLA (2), nogpaxaeT AA0BUTOMY
noapaxarouias emy kobpoBomMy acrmay (2),
ApKas oKpacka KoToporo
npeaynpexapaeT Bparos
00 OnacHoCTH

Apkue NaTHa orHeHHoW canamaHapb!
YKa3bIBaKOT Ha e€ HeckeaobHOCTh

HekoTopbie 6abouku L
W FYCEHULIbI
oTnyrusaloT

XULLIHWKOB
APKMMK NATHAMA

i

Puc. 103. IIpumMeps! npefocTeperaiolneil # IoApa)kaTeIbHOH OKPAacKH y *HBOTHBIX

y3HATH CPeAU MHOMKECTBA JPYTHX, TeM MeHbIIe IJA Hero BeposATHOCTh MOJBepr-
HYThCS HANAJEHWIO XUIMHUKA. B peayabrare oT0Opa HA 3aMeTHOCTL M y3HaBae-
MOCTH BO3HHK BEChbMAa XapaKTEePHBIH THII OKPACKH — COYeTaHHe IATEeH WK IOJ0C
JKEITOr0, YEPHOIr'0 ¥ KPACHOTO I[BETa, KOTOPEIH CBOMCTBEH ANOBHTHIM ¥KHBOTHBIM
PA3IMYHBIX CHCTEMATHYECKHX TPYII — OT HACEKOMBIX M IIayKOB [0 36MHOBOJ-
HBIX (S0BUTBIE ApeBecHBIe JATYIIKNA) ¥ OIpecMbIKAIMUXCA (KOOPOBEII acmun).

Cpenu XWIIHUKOB 0TGOp GJIArONIPHUATCTBOBAJ TeM 0CODAM, KOTODBIE Deske
omnbanuch ¢ BEIOOPOM KEePTBBEI MJM OTKA3LIBAJINUCH OT OXOTHI HA OOBEKTEI
¢ mpexocTeperapmeil oKkpackoii. B peayabTaTe MHOTHE KHBOTHBIE (B TOM 4HCJIe
M YeJIOBEK) MHCTHHKTHBHO HACTOPAXKHBAKTCH HJIV MIyTaloTCA IPH BHJE CYIIECTB
C TaKOM OKPACKOH. OTHM <«IIOJb3YVIOTCA» HEKOTOphle HesAZNOBHUTHIE KHMBOTHEIE,
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nojpaxxkad B OKpacKe AnoBUTHIM. Takoe ABIeHHe Ha3bIBAeTCHA MuMmuKpuel (oT
aHIJI. mimicry — nojgpakaTeabHoCcTh). HanpuMep, HeANOBUTEIE MYXU-3KYpPUa-
KU uian 0ab0YKHM-CTeKJIAHHUIBI OYeHb IIOX0XKH Ha oc (cM. pue. 103). Crexyer
OTMETHTh, UTO MUMHUKPHSA 3((HEeKTUBHA TOJBKO IIPHU YCJIOBUH IIPEBOCXOIAIIEH
YHUCIEHHOCTH SAJOBUTHIX «MOJeNeH A/ MOAPAMKAHUA .

KoMnuexcnocTs mpucnmocobaennii. B npupoaaeix monynsamusax orbop
HUKOTJA He HIET TOJIbKO II0 KaKOMY-TO OZHOMY IpusHaky. Cpema cioxHA U
H3MeHYMBa, [M0TOMY BBIKHBAKT M OCTABJISAIOT IIOTOMCTBO Te€ 0COOM, KOTODEHIE
00/1aJa10T KOMILIEKCOM IIPUCIIOCOOMTENbHBIX 4epT. OTAejbHBIe TpHCIOocobIe-
HHUS DOTONHAT APYTr APYTa, U MBI BHAUM YAWBHUTEILHO FADMOHHYHOE COYETAa-
HHe MOPGOJOruyecKHX, (DU3HOJOTHUECKHUX W IIOBeJeHUYeCKHX ocoOeHHOCTell
BH/Jla, COOTBETCTBYIOIIUX €I'0 9KOJOTHIECKOH cpelie 00UTaHuA M 00pasy :KHU3HH.

O6bIKHOBEHHAA KYKYIIKA — SAPKMIl IPAMep BUAA C MCKJIIOUATENLHO CIOMK-
HBIM COYEeTAHHEM DA3JIMYHBIX MPHCIOCOOIeHUH IJIA YCIeIIHOTO PASMHOMKEHH.
ITH OTUIB — IHe3J0BBIE NapasuTsl. OHM MOAKIAABIBAIOT CBOM AiIa B rHE3AA
Pa3NMUIHBIX MEJIKUX BOPOOBMHEIX IITHII: IEHOYEK, TPACOTY30K, BApDAKYIIEK H Ip.

fliina pasHBIX BUIOB BOPOOBUHBIX OKPAIIEHEI I0-PA3HOMY: y 6eJI0i TpACorya-
KM, HAIIpuMep, sAiina scerja 6eoro nBeTa, a Y BAPAKYIIKH — BCErZa roJyosie.
V 0OEIKHOBEHHON KYKYIIKH, B OTJIMYME OT APYTHX NTHI, CYIIECTBYeT GObIIas
H3MEeHYHUBOCTH 10 OKpAacKe AUWIl, KOTOPasA IOJIeDP:KHBAETCS €CTeCTBEeHHBIM OT-
Gopom. IIpucnocobuTenbHOE 3HAYEHHE TAKOH M3MEHUYMBOCTH HAJIHIO — OHA
IIO3BOJIAET KYKYIIKAM IOAKJAABIBATH AMlla B rHE3QAa OYeHb MHOIMX BH/IOB
ITHI, — YYEHBIM M3BECTHO 0K0J0 50 BHAOB-BOCIHTATEEH.

Ecnu B rHe3/ie BapaKyIIKK OKaxceTcs Gesioe HJIM KpamrdaToe S0, TO X035eBa
BBIKHHYT «IIOAKUABIIA». Ec/n sxe ARI0 COBIAAET 1O MBETY ¢ KJIAAKOIH X03AuHa,
TO y Hero ecTh IaHc yueners. [Touemy ke B rHe3/ie TPACOrY3KH, KaK IPABHJIO,
OKasbIBaeTcs Gesloe A0 KYKYIIKH, a B He3/ie Bapakymku — roayboe? Otkyna
KYKYIIKAa «3HAET», B KAKOE THe3/0 el Hajo MOAJI0MHTL AHIo?

OxaswiBaercs, OKpacKa AU y KYKYUIKYU HACJAEIYeTCH 10 MATePHHCKOI Ju-
HUH, & e€ IITeHel] B lepPBble HH KU3HHM HABCET/a 3allOMAHAET O0JIHK MPHEMHBIX
pozpuTeseu (3T0 ABJIeHME Ha3bIBaeTCA 3anevamaeruenm). [losToMy Ha cleyiommit
roj IIOB3pOCJeBIIasa caMKa OyJeT OTKIaJbIBATH AMIA B IHE3/a TOTO jKe BHUIA-
BocnuraTend. TakuM obpasom, sameuaT/jeHHe OOJIHMKA BHIA-BOCIUTATENS —
BaYXHAaA IPUCIIOCOOUTENbHASA YePTA IMOBEeJeHNA KYKYIIIKHA.

Jpyras BaxkHAasA OPUCIIOCOOUTENLHASA YePTA TOBeJeHNA KYKYIIKHA — CKPHIT-
HOCTb ¥ Ha0JI0AaTenbHOCTh. JIJ1d Toro 4To0s! BHIACHUTS, T/ie HAXOXUTCS THe3 10,
KYKYIIKa CHCTEMaTH4YeCKH HaONoZaeT 3a TeM, KaK OTHIEI €ro cTposT. Ecan
X03deBa THe3/la VBUIAT KYKYIIKY IOOJIHW30CTH, TO OHM HABEDHAKA OCTABAT
rHe370 HaBcerja. IT0aToMy ycnenssIMu B PASMHOMKEHUU OKA3bIBAIOTCA Te KY-
KYIIKH, KOTOPBIM YAAETCA MOJJIOKHUTh A0 He3aMeTHO [JIA X0351eB, KOTIa Tex
HET PALOM C I'HE30M.
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PasBuTne aMOpHoOHa U NITeHIIAa KYKYIIKH IPOUCXOIUAT GLICTpee, YeM ¥ JAPYTHX
nrun. KYyKYIIOHOK NMOABASAETCS HA CBeT o0BIYHO paHbINE, UeM IITEeHIIbl BHA-
BOCIIATATEJIA.

KykyIIoHKY 1A pocTa TpebyeTcss MHOI'O MUIA — Belb KYKVIIKA JOBOJIBHO
KpyInHasa NTUNA, U eé Bec B 4—D5 pas IPeBbIIIAeT BeC MeJKUX BOPOOLMHBIX, TAKUX,
KakK, HAIPUMeEp, TPsAcory3ka. I1oaToMy, 4TOOBI BELKHTH, KYKYIIOHOK JOJYKEeH
BBIKMHYTH M3 POJHOIO THE3[la CEOMX KOHKYPEHTOB, IIPETEeHIVIOIINX Ha POIU-
TeJbCKYI0 3abory. Takoe NoBegeHHe KECTKO 3aKPENHJIOCH CTAOHJIM3HPYIOIIHM
0TGOPOM: BELIYIIMBIIHCE, €III€ CIeN0H KYKYIIOHOK B TeYeHHe IePBLIX 2—3 nHeil
YKU3HHU BHIOpACHIBAET U3 I'He3/la Allla WV OTEHIOB BU/A-BOCIHUTATES.

Wraxr, mae M3 KpPaTKOrO 3HAKOMCTBA ¢ GHOJIOTHEH KYKYIIKH BHIHO, Ha-
CKOJIBKO CJIOKEeH KOMILIEKC B3aMMOJOMOJHAKIIHX TPUCIOCOOHTENIBLHBIX YepT
BHuAa. Bee mamoykeHHBle AKTBI — 9TO XapaKTepHBIe NPUMEphl PA3HBIX (hopm
0opBOBI 3a CyIlecTBOBAHHE.

| - NPOBEOWTE MCCIEOOBAHMNE

;\j BbisBnienne y opraHuamoB npucnocobnexwii Kk cpege obutaHus

L

Ileab pa6omsl — BHIABUTH OCOGEHHOCTH CTPOEHHS PACTEHHH IYCTHIHB, KOTODEIE
MO3BOJAIT UM CYIIECTBOBATh B YCJIOBUAX KAPKOT0O KJIMMaTa W HEJLOCTaTKa BJATH.

CpaBHHTe BHEIIHEe CTPOEHME KOMHATHBIX PACTeHHH, KOTOpPbhie B IPHPOAe IPOou3pac-
TAIOT B IYCTHIHAX (HAIPHMED, KaKTYChl, MOJIOYAH, AJ103), C PACTEHUAMU BJIAKHBLIX MecT
oburanus (rubucKyc, TpagecKaHOWs, NMANOPOTHUK acmieHuyMm). ObparuTe BHUMaHUE
Ha pasMep, GOpPMY JHCThEB M cTelseli, HaMMYHWe ONYNIEHUS MIH BOCKOBOTO HAXETA HA
[IOBEPXHOCTH 3€JIEHBIX YacTeidl, OTTEHOK WX OKPACKH ¥ PacTeHHH mycThIHB. MOXHO 11
00HAPYIKUTEH CX0KHe 0CODEHHOCTH CTPOSHUSA ¥ PACTEHHH 3aCYILINBLIX U BIAMKHEIX MecT
oburanua? Ilo pesynsTaTaM HccilefOBAHMSA BalOJIHHUTE TabaHIy.

Haspanue Opransi, IIpucnocobaenns IIpucnocodaenus,
pacrenusn B KOTOPBIX 3amacaercs K YMEeHBIIeHHIO NpeoTEpamAaumue
BJara HCTapeHns neperpeE pacTeHHsd

BhIIOJTHUTE TEOPETHUYECKYIO YacTh paboThl.

OxapakTepusyiiTe pacTeHHd, 3amacalonine Biary. Kakue OpraHsl NpHCIOcob/1eHbl
V HEUX JJs 9TO# menu?

O0BsACHUTE, KaKKe 0CODEHHOCTH CTPOCHHA PpacTeHHH INyCTHIHE YMEHBLIIAIOT MOTe-
pu Biaru nyrtém ucnapesus. Kakme npucrnocobieHua HIMeOT PACTEHHA NMYCTHIHB JJIA
YMeHBIIeHUud neperpesa?

CuenaiiTe BBIBOJ O MPHUCIIOCODIIEHHAX PACTeHHH K 00MTAHMIO B YCIOBHAX IYCTHIHB.

Otuér o paGore noaroToOBLTE B (hopMe Ipe3eHTALHH H BBICTYHHTE IIepes OgHOKIAc-
CHHHKaMH.
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Bonpocel n 3apanusa

OxapaktepuayiiTe BUAbI NPUCNOCOBNEHMI OPraHU3MOB K cpeae 0ButaHus.

BepHo nu yTeepxaeHne 0 TOM, 4TO NPUCNOCOBNEHHOCTL OPraHM3MOB OTHOCUTENbHA?
OTBeT apryMeHTUpyiTe.

MUcnone3ys nidopmaumio, npeactaenexHyo Ha puc. 102 u 103, cpasHUTE MacKMpPOBKY,
MUMUWKPUIO U NpeaynpexaatoLLyio OKpacky. BeisBuTe YepTsl CXOACTBA U Pasnnymns.
JokaxuTe, 4TO NOBeAEHWE KYKYLLKW KaK rHe340B0r0 Napasuta HOCUT NprCrocobuTenbHbI
xapakTep.

@

(=

§ 48. MNoHaTue Buaa B 6Monormn

4 Yem paanvyaloTca pasHbie BUAbl OPraHM3MOB APYr OT APYra U B 4EM NpuUYMHa
P 3TUX PasNYMIA?

Hcropusa npencrasieHuii o Buge. B HCTOPHH eCTeCTBO3HAHKMA TEPMUH «BHU/I»
BIepBLIe ObLI IpefnoxkeH ApucroTesneM i 0003HAYeHNA IPYIII CXOAHBIX 0CO-
Oeii. B TakoM cMEIC/Ie YUEHBIE-€CTECTBOUCIILITATENH HCIIOIL30BAIH DTOT TEPMHH
Bm1oThk mo XVII B.

Ilocsie mosiBnerua pabor K. JIuHHesa NMOHATHE O BHAE NPOYHO 3aKPEIIHIOCH
B Omomorun. K. JIunnueil cunran, 94To BUAB — YHHBepCAJbHBEIE JUCKDPeTHbLIE M
00beKTUBHO CYIIECTBYIOIIHE B IPHPOAe 00pa30BaHMs, MHOTHE IPH3HAKHK ocobei
B IIpefesiax BHUAa uaMeHsAOTcA nocreneHHo. Cormacuo K. JIunuero, Bug — aTo
COBOKYITHOCTE MOP(OJOrMYEeCKH CXOJHBIX OPTaHH3MOB, CIOCOOHBIX CHKpEeNiH-
BATHCA MEeXAY co00M M NaBATH IJIOJOBHTOE IIOTOMCTBO.

K. JIunHeii 3a10K1JI OCHOBEI CHCTEMATHKH PACTEHUH U 3KUBOTHLIX, IPUHAB
BUJ 3a eIMHUILY OHoJorudeckoil kaaccuburamuu. OH BBEI B HAYKY Ha3BaHUHA
BHJOB K3 JBYX CJIOB, I€PBO€ U3 KOTOPHIX 0003HAYAJIO NPHHAAJIEHKHOCTL BHA K
onpeneNéHHOMY POAY, a BTOPOe — HeIOCPeACTBeHHO HagBaHue Buaa. Hanpumep,
Hay4YHOe Ha3BaHHUE COCHBI OOBLIKHOBeHHOM — Pinus
silvestris. C Toro BpeMeHn OGMHOMUHAJBLHBIE (OT JaT,
bi — nBoiiHO#, nominalis — uMeHHOIt) HayYHbBIE Ha-
3BaHMA BUJOB CTAJHM 00A3aTENbHBIMU B OHOJOTHH
(puc. 104). Knaccudurkanusa Jluanea Obla OCHOBaHA
TOJIBKO HA CXOJCTBEe BHEIIHHUX IIPHU3HAKOB, IO3TOMY
craja, B U3BeCTHOH Mepe, HMCKYCCTBEHHOI M He oTpa-
JKajia pOACTBA BHOB.

PaKTEl yCTOHYHBOCTH M IIOCTOSHCTBA BUIOB B IIPH-
POJie IPHUBEJIH K IIPe/ICTABJIEHHUIO 0 HEM3MEeHHOCTH 1 CO-
TBOpeHUH BUAOB. B mauane XIX B. ompoBepruyTs aTH _ s
npenctaBneHus neitancs . B. Jlamapk. Ox cunran, Kapn Nunseit
4TO BAJAM IIPUCYINa cIOcO0HOCTE K uaMeHeHnio. OnHa- (1707—1778)

9 — E¢umosa, 9 k1.
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CUCTEMATUYECKOE NOJNIOXEHWE XYPABJNEWN

Hu,quﬁcxu Xypaslb

Puc. 104. OcHOBHBIE IPHHIIUIIEI COBPEMEHHOMH KJIACCH(MHAKAIMN HHUBOTHBIX

KO, CBOZA JI00YI0 HIBMEHYHMBOCTE K BHA000pa30BaHUIO, B HTOTe OH CTAJ OTPHIIATH
peanpHOCTEL BHOB, CUUTAMA, UTO UX IMPUIYMAIH A yA00CcTBA KIacCH(pPUKAIIUH.

O CJIOXHOCTH MOHATHSA «BHI» TOBODUT U TOT (hakT, uTo Y. lapBun, paboras
Haj mpobJeMoii TPOMCXOKAeHUsT BULOB, TAK U He c(pOPMYJIHPOBAJ 3TOTO MOHA-
Tusi. C OgHOI CTOPOHEBI, OH CYUTAJ TEPMHH «BH/» COBEPIIEHHO IIPOMU3BOJIBHBIM
¥ OpUAYMAaHHBIM I yA0OCTBA KJacCH(PUKaUU, a ¢ APYTol CTOPOHEI, II0JIATA
OYEBHIHLIM, YTO BHAbLI XOPOIIO PasrpaHUYEHBI.

CoBpeMeHHBIE NpeACTaBJIEHHS 0 BHAe CIOKHIHCH JUMb B 1930—1960-x
rogax 6maromapsa paGoTaM TaKWX BBIJAIOMHAXCA yu€éHBIX, Kak H. WM. Basunos,
®. U. Nobxanuckuii, H. B. Tumodees-Pecosckuii, 3. Maiip u gpyrue. Beayuiyio
POJIb B 9TOM CBHIFPAJIM AOCTHKEHHUA IeHEeTHKH. JKCIeDHMeHTAIbHBIE HCCIea0-
BaHHMA IIOKA3a/id, 4YTO BHJA 00JIajaeT CH0HON IeHeTHUYeCKOH CTPYKTYpoH H
3alUINEH OT IPOHUKHOBEHHS I'eHOB ApPyrux BuaoB. Ocobn 0HOTO BAAA UMEIOT
obmmit TeHO(OHA, CIOKHUBINUNCA B X0e IIpeJIIecTBYIoNiell 2BOIONHH.
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CoBpemMeHHas cucreMa B3rJIAJOB HA TOHATHE «BHI» cOpMUpOBaIack HA
Oase sBoOJOIIMOHHOTO yueHus Y. [lapeuHa, reHeTuKH U 0600IeHNsA TaHHBIX 110
CTPYKTYpe IMONYJIANHH, IIaBHLEIM 00pa3oM NTHI[, MJIEKONHTAIIINX H HaceKo-
MbIX. E€ ocHOBHEIE IOJIOMKeHnd Hanbosee IMOJHO H3JIOMKeHEl B KHHAre O, Maiipa
«300s0ruYecKHil B ¥ aBoaonua» (1968) u cBogaTCes K CleyIolmemy.

1. Bupwr cocToAT M3 MONYJIAIMI, 4 He U3 He3aBUCHUMEIX ocobeii, ciaexoBa-

TeJBHO, JI000i BUJ UMEET MOMYJAANNOHHYI CTPYKTYPY.

2. Bumpb xapaKkTepuUsyIOTCA IeHeTHYECKOM 000CO0IEHHOCTRIO, 4 He CTEeIeHBI0
Pa3IuUYUil MeXKAY ABYMSA IPYIIaM# 0Cobe.

3. I'maBHBIM KpuTepHeM (OTIMYMTETHLHBIM NPHU3HAKOM) CAMOCTOSATEIBHOC-
TH BUJA CIYHHUT penpodyxmueénan u3onayus, a He IJI0JL0BUTOCTh IIPH
ckpemuBaHuu. VIMeHHO pempoOAYKTHBHAA HW30JANNA IpPeIOTBpAIlaeT
ofMeH reHaMmu.

B coBpemeHHOIT 6MOIOTHH BHJ PACCMATDHUBAETCA KAK 3aKPBITAA IeHETHYE-
CKasd CHCTeMa, KOTOpad B IPHpojie He 00MEeHHBAeTCA M'eHAMH ¢ IPYTHMH BHIAMH.
IToaromy pemraiomniee 3HAYEHHE [JI5 YCTAHOBIEHWS BHIOBOM CAMOCTOATEIHHOCTH
UMeeT HaJWUHe PENPOAYKTUBHOM HM30JANUA B IIPHPOSHBIX YCAOBHAX.

B ornuume oT BHOa NOOYIAIMS MPEACTABIAET COO0OH OTKPHITYIO I'€HETH-
YEeCKYI0 CHCTEMY, KOTOpas XOTA Obl B KAKOH-TO Mepe 00OMEeHHBAeTCH reHaMu
C APYrUMHM TONYJALHUAMHA TOTO e BHA.

Taxum obpaszoM, COBpEMEHHAS CHCTEMA B3[VIAJOB HA BH/| IIO3BOJISET BEIBUTH
00IITHe YepTHI, KOTOPBIEe IIPHUCYIIH BCEM, KA3aJI0Ch Obl, A0COIIOTHO HECXOMKUM BHIAM.

Kpurepuu Buna. l'eHerrueckas 000COOJEHHOCTh BHAOB IpEAIOJIATraeT, 4To
BHUBL JOJKHBI PA3IMYATHECA IEeJbIM KOMIIJIEKCOM IIPU3HAKOB. [J1s TOro 4To0h
OTJINYHUTL OAHMH BHJI OT APYroro, OMOJIOrM HCIOJB3VIOT PA3JIUYHEIE T'DYIIIILI
IIPU3HAKOB, T. €. KpuTepuu (puc. 105).

IlepBBIM H3 HHX C MCTOPMYECKON M NPAKTHYECKON TOUYKM 3DEHHS MOMKHO
Ha3BaTh Mopgonozuieckull kpumepuii. OH IpeIONAaAraeT ABHEIE BHEIIHHE Pas-
JIMYMA My BugaMu. Ha ocHOBe 9TOro KpUTEPHUA MOCTPOEHBI BCe OIIPeAeTUTE A
JKMBOTHBIX M pacTeHu#. OZHAKO OH MOPOH MOMKET BBECTH HCCJEA0BATENA B 3a-
6ny:xpenue. Ileso B TOM, YTO B IPHPOJE CYLIECTBYET HEMAJID TAK HA3bIBAEMBIX
BHJOB-JBOHHUKOB, WJIM BHJOB C MAJIOM CTEIEHBI0 MODMOJIOTHYECKHUX OTJIUYMMA.

B HacTosnmiee BpeMsA HM3BECTHHI INECTHh BHAOB MAJADUHHEIX KOMAPOB, KO-
TOPEIe BHEIIHE IPAKTHUECKH HEPA3IHYMMBI: MEXXBHOBBIE PA3JHUYUSA MOMKHO
00HADYKHUTE JIHUIITL B CTPOCHUM JIMYNHOK M SWIIL.

Bosee mMoI0OBHHEI CeBEPOAMEPHKAHCKHX JXYKOB-CBETIAKOB OTJIHYAKTCH
TOJIBKO XapaKTepOM CBeTOBBIX BcHblmek. Cnenmupmyeckue A8 KaxI0T0 BHAA
4acToTa M IPOJOIKHATEILHOCTE CBETOBOTO CHI'HAJA, KOTOPEIM CAMKA IPHUBICKAeT
caMiia, ABJAKTCA NPUMEDPOM IMOL0ZULECKOZ0 KPUMEPUA B BhIIEIeHUN BUJA.

BerpeuaroTes BUABI-IBOMHUKHY U ¥ THIL. [{J1d TOro 4TOGH! BEIICHATE PA3JIH-
YHMA MeXJY KJIeCTOM-eJIOBHKOM H KJIeCTOM-COCHOBHKOM, HEOOXOAMMO H3YUHTh

g
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KPUTEPUWU BUOA

Mopdonoruseckmii STonoruyNeckui

. Konokonb4mk Konokons4mk
XECTKOBONOCUCTHIN LIMPOKONUCTHbIA

Sxonoruyeckui

KnécT-coCHOBUK
nuTaeTcs
ceMeHamu
COCHBI

W

KnécT-enoBuk PasHbie BUfbl YTOK
noepaer OfIHW 1 T€ Xe ABUKEHWA
cemeHa enn BbINOMHAOT
no-pasHoMy

Puc. 105. HexoTopele KPUTEPHH, COBOKYIHOCTh KOTOPBIX II03BOJIAET YCTAHOBUTD BHAOBYIO
NpHHALIEe¥HOCTE
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9KOJIOTHIO CTOJIb BHEIIHe IOXO0XKHUX BHUAOB. BMecTe ¢ TeM HM3-3a MepPeKpPLIBAHHSA
OKOJIOTHYECKUX NOoTpebHOoCTeH sKonozuveckull kpumepuil B OOJIBIIMHCTRE CIY-
4aeB HeNOCTATOUYeH AJA YCTAHOBICHHUA BHIOBOH IIPHUHALIEIKHOCTH.

CymecTByeT u obpaTHas cUTyauus, KOrJa BuJ MpeACTABIEH BHeIIHe pas-
JUYHBEIME oco0aMu., Hanpumep, B monyaanuAx 3eJEHOTO AOJTOHOCHKA CyIe-
CTBYIOT JKYKH 3€JIEHOTO H Ceporo IBeTa, KOTOPbie CBOGOZHO CKPEIUBAIOTCH,
a UX OKpacKa pacIlenifgeTcs B IOTOMCTBE KaK IPUSHAK, 00YCIOBIeHHbIHA OJHIM
reHoM. Mi3BecTHBI H ApyrHe BUABI dKHBOTHBIX, COCTOAMIINE U3 ocobeil ¢ pasmmy-
HBIM THIIOM OKPACKH: OPEJI-KapJIHK, HEKOTOPEIE BHAELI IOMOPHUKOB, OeJIBIi I'yCh
MpeacTaBJIeHbl CBETJIO- U TEeMHOOKPAIIEHHEIMA (hOpMaMH.

Kax BuanM, creneHs MOPMOJOrHYECKHUX PA3IHUYHE MeXKIY 0COOAME He MOMKEeT
CIYXKUTH HAAEKHBIM KPHTEPHEeM HX BHUAOBONH mpmHamiIexHoctH. C passuTumem
FeHeTHKH CTaJI0 BOBMOXXHBIM HCIIOJbL30BATH 2eHemuueckull xpumepuii. Wa-
BECTHO, YTO KajyXJblii BHJ MMeeT CBONCTBEHHBIH TOJBKO eMy HaGop XpoMOCOM.
O6HapY:KUB PA3IHYHA B YHCJIe H CTPYKTYPe XPOMOCOMHOT0 Habopa ABYX IPYIIT
ocofeil, MOXHO YTBEpXKAATh, UTO Iepejl HAMU pasHbIe BHALI. B peayibrare
aHaJIn3a XpoMOCOMHOro Habopa ObLI0 BEIACHEHO, UTO, HANIPUMED, IpPexIe CUn-
TABIIHHCA efUHBIM BHJ 00BIKHOBeHHAA MOJEBKA Ha CAMOM Jejle BKJIIOYAeT ABa
BHJla-NBOHHHUKA, KOTOPEIe BHeITHEe He pasiauyaircd. OIHH U3 3THUX BHIOB —
00EIKHOBeHHAas MOJIEBKa — obumamaer 46 xpoMocoMamu, a APyroit — BOCTOYHO-
eBpomneiicKas MOJAEBKAa — 54 XpOMOCOMAMH.

Mnorue poAcTBeHHBIE BHILI ITHI 06J18JaI0T OGMHAKOBLIM YHUCIOM XPOMOCOM,
OZHAKO B IPHPOJE HEe CKPeluBaTca. M HBIMU CIIOBaMH, BBIACHEHUA XPOMOCOM-
Horo Habopa OKAa3BIBAETCA B PAMNE CAYUAEB HEJOCTATOYHO ANA YCTAHOBJIEHHA BH-
JOBOH caMOCTOATeNbHOCTH. V3 IpuBeIEHHEBIX IPUMEPOB CTAHOBUTCSA OYEBHIHEIM,
UTO TOJIBKO COB0KYNHOCMb KPUMEPUes8 T03BOJIAET TOIHO YCTAHOBUTD BHUIOBYIO
NpuHaAIexHocTh. Ocob0 0TMEeTHM, Y4TO I'JIABHBIM KPHTEDHEM CAMOCTOATEIHHO-
CTH BHA CIYKHUT PENPOJyKTHBHAA U30IANMHUA, KOTOPas IpejoTBpaIaeT ooMeH
reHaMH C IPDYTHMH BHIAMH.

Ha ocHOoBaHMM CKa3aHHOTO 6ud MOXKHO ONPEAeNUTh KAK COBOKYIIHOCTH
OOIyNAnNH, 001aJaiomux o6IuMU MOP(HODHHUIHOIOTHYECKUMH IIPU3HAKAMH,
CIIOCOOHBIX B IPHUPOJAE CKPEIIHBATHLCA MEKAY COD0H H PenpoAVKTHBHO M30JIU-
POBAHHBIX OT MONYJANHH APYIrUX BHAOB.

Bonpoceki n 3apanHus

OxapakTepu3ayiiTe OCHOBHLIE 3Tanbl PasBUTUA NPEACTABNEHWI 0 BUAE. YTO BKIOHAIOT
B OnpeaeneHue NoHATUA «BUA», COrnacHo COBPEMEHHbLIM Hay4HbIM B3rnanam?
OBbACHUTE 3HaYeHUe TepMUHA «PernpoaYKTUBHASA U3ONALMS».
CpaBHUTE NOHATURA «BUO» U «MOMNYNALMSA», BLISBUTE OCHOBHOE OTNNYME.

[4] Wcnonbaysa TekcT naparpada u puc. 105, CTPYKTYPUPYIATE MHMOPMALMIO O KpUTEPUSX BUIA
B Tabnuiy. Kaxaplii M3 KpUTEPUER MPOUNIOCTPVPYATE COOTBETCTBYIOLLIMMI NPUMEDaMU.
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§ 49. Nyt BO3HUKHOBEHUS HOBbIX BUOOB —
BuaoobpaszosaHue

3 ) Kakue npoueccshl BefyT K reHeTuyeckoit o6ocobneHHOCTU Nonynaumii n BO3-
2 HWKHOBEHUIO HOBbIX BUOOB?

Hsmenenue renodoHga TONYJAAIME II0J NelicTBHEM eCTECTBEHHOTro orbopa
MOJKeT BECTH K BOSHUKHOBEHHMIO HOBBIX BHJIOB — BajKHEHIIIeMy 3TANy 3BOJIO-
muOHHOTO npouecca. 00 3TOM COOBITHH MOKHO FOBOPHTH ¢ TOI'O MOMEHTAa, KaK
BOBHHKAET 2€HEMUYeCKAs U30AUPOBAHHOCMb POACTBEHHBIX IOIYJIANUAN H3-3a
IpPeKpAalleHUA CKPeIIUBAHNA MEXKAY HUMH, a CAMHU IIONYJIAIMHA CTAHOBATCA Te-
HEeTHUYECKH, 9KOJOTHIECKH M PEIPOAYKTHBHO H30IMPOBAHHLIMY cucTeMamu. Boa-
HHAKHOBEHHE HOBBIX BHIOB — OCHOBa MHoOrooOpasusa ¢GopM KHU3HH HA ILJIaHeTe.

ITaneoHTONOTHYECKHE MCCIEOBAHUA YOeAUTEIBHO CBHAETEJLCTBYIOT O TOM,
uTO B HOPMe IIpoIiecc BUA000pa3oBaHusA IIpeodiagaeT Hal IPOMEeccOM BEIMUDAHUSA
BUOB. B ucropuu 3eMJyH A0 HACTYILJIEHWS] COBPEMEHHOrO 3TAlla €€ PA3BUTHA
3TO COOTHOIIEHWEe HAapPYIIAJIOCh 5 pas — B IEPHOALI KPYIHEHIIINX BEIMHUDAHUI.
OzHakxo BeJIe[ 3a KajKIbIM BRIMHPAHHMEM Bcerjia CJIeIOBAJ MepHoJ HapacTaHUA
MHOroo0pasuA OpraHu3MOB.

HecmoTps Ha MaccoBhle BEIMHUDAHHUA, OOIIUNA BEKTOD PA3BUTHUA >XH3HU HA
3emie — yBesindyeHne eé MHOrooOpasud. HeiHeniHne TeMibl BBIMUPAHUA BUIOB
pacCIleHUBAIOTCA HEKOTOPLIMM YVUEHBIMY KaK HA4aJlo HOBOTO, IIIECTOTO IepHoja
MAaCcCOBOT0O BeEIMHpaHHA Ha 3emue. OJHAKO IPUYMHA 2TOTO BEIMUPAHHUS — He
X0 MPUPOJHBLIX TPOIECCOB, a JeATeJbHOCTh YeJIOBeKa.

Hzonauusa — daxTop Bumoodpaszopanua. Mzonanua — BayKHEHIINN 9BOJIOIH-
OHHEBIN (PAKTODP, KOTOPBIMA YCKOPSET HAKOILIEHWe PA3JIMYUil MeK1y reHo(OHIaMHA
MIOMYJIALMAI, UTO B UTOTE MOYKET IIPUBECTH K IIPEKPAILleHUI0 CKPeIUBAHUA MKy
aumu (cM. § 46). Pasmmuaor reorpadMyuecKyio U 9KOJOIHYECKYIO (DOPMEI H30ISAITUN.

T'eozpaguueckan u301AYUA CBA3AHA C IIPErpajiaMu, KOTOPhIE MPENATCTBY-
10T 00MEHY 0CODAMM MeKAY COCeJHMMH MONYJIANUAMHE U NeJdAT eJHHEIN apeas
BH/la HA YACTH. [[ONYIANNNA OKA3LIBAIOTCA OPOCTPAHCTBEHHO Pa300IEHHBIMH,
a clIesoBaTeNIbHO, CBOOOJHOE CKpeIlUBaHKe MeXXAy HUMH 3aTPyLHEHO WU He-
Bo3MOKHO. Tak, Ana mOnyaAAnHi HABeMHBIX KUBOTHBIX BayKHBIM (DAKTOPOM MX
reorpa@uyuecKol M30JAIHNN CIYIKAT BOAHBIE IPerpajbl — KPYIHBIE PEKU WX
MOpPCKHE TMPOoJuBEI. [lonyaanmy BOOHBIX o0HMTaTes eil OKa3bIBAIOTCA HMB30JIHMPO-
BaHHBIMH, HA000pOT, uU3-3a 0apbepoB cyinru. ['OpHBIE NONYJANHWM Pa3o0IIeHE
VINeJbAMH ¥ JOJIHHAMH PEK, a PABHUHHEIE — TFOPHBIMH XpedTaMu.

OBOJIIOIIMOHHAA POJIb TeorpauIecKoil H30JIAIMHA COCTOUT B Pas3fesleHUH e/lu-
HoOro rerodoHIa Ha YacTH. B M30IMPOBaHHON MONYJAAIIMY 3BOJIOIMOHHEIE IIPO-
Imecchl UAYT He3aBUCHMO OT IBOJIOIUOHHEIX IPOIECCOB B IDYIHX NOMYIAIINAX.
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JdKonozuveckan U30ONAYUA CBA3AHA C HAIMYHEM COBMECTHO OOHMTAMOIIHX
TPYINHPOBOK ocobell BUa, KOTOPLIE PABIMYAIOTCS 10 BpEMeHH, MECTy M HeKO-
TOPBIM IPYTHUM 5KOJOTHYECKHM XapaKTepHCTHKAM pasMHOMKeHus. Hampumep,
B o3epe Cesan (ApmeHnus) o0uTaT naTh GopM QOpesH, KOTOPhIe HEPECTATCA B
pasHBIe CDOKH U B Pa3HEIX PeYKaX M PYy4UbAX, BIajaoIIux B 03epo (puc. 106).
lenernyeckasa usoaAnusa 3TUX GopM He abCONIOTHA, OAHAKO OHM XOPOIIO pas-
JHYAIOTCA IO pa3MepaM Teja W cTabHJIBHO cocymecTBYiOT. Takum obpasom,
9BOJIIOIMOHHASA POJb SKOJOTHYECKO U30AALMA COCTONT B OTDAHNYEHUH 00MeHa
reHaMH MKy BHYTPHIONYIANHUOHHBIMH I'DYINHPOBKaMH ocobeii.

Crnoco0s1 Bui000pazosanua. B saBucumocT oT OpPM H30JIANKAH, KOTOPLIE
IPUBOJAT K I'€HETHUYEeCKOH HM30JIMDPOBAHHOCTH MHONYJIANWNA W COOTBETCTBEHHO
BO3HMKHOBEHUIO HOBBIX BHOB, PASIHUYAIOT reorpadMuecKUi U SKOJOTHYECKHUHA
croco0bl BHA000pa3oBaHUA.

CxemaTuuHo zeozpaguueckoe 6udoobpa3oéanue BHITJIAIUT CIAEAYIOIIUM
obpasom.

IIpu 3aceneHun yAaJéHHBIX OT OCHOBHOTO apeajia y4acTKOB ¢ GJaromnpusT-
HBIMM YCJIOBHSMH CPeIbl BOBHHKAKT HM30JIMPOBAHHBIE MONYIANNHA. B pesyib-
TaTe AJAHTENbHOH reorpadmyecKoi H30JANNH PA3IHINA MeXIY POACTBEHHBIMHA
NONYNANUMAMA JOCTHTAIOT TAaKOr0 YDPOBHA, YTO Jake IPH MCYE3HOBEHUH TIeo-
rpadpudeckoil M30JANMY (M3-32 pacCeeHHS HIH MCUYE3HOBEHHA (QHU3MUIECKOrO

OQKOJIOTMYECKAS M3onsduumd

Pue. 106. I1are dhopm dopern B ozepe CeBaH pasiHdYalOTCA MECTaAMH M CDOKAMM HepecTa
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FTEOrPA®PUYECKOE BUAOOBEPA3OBAHUE

O6nacTb obUTaHWA
cepebpucToit
Yalku 1 KIyLwm

CTpenkamu nokasaHsi
NyT pacceneHns
NpeaKoB 3TUX Yaek

Puc. 107. Konsmo apeasnoB 6oabmux 6eJIOroJI0BBIX YaeK

fapbepa) CKpel[UBaHNE MeXKIy HUMH CTAHOBUTCHA HEBO3MOXKHBIM, T. €. BO3HH-
KaeT PenpoAyKTUBHAA H30JIAINA.

0O peanbHOCTH reorpauuecKoro BHI000pa30oBaHUs CBHAETENbCTBYIOT MHOTO-
yucnerHble dhaxkTel. Tak, Ha octpose Hosasa I'BuHes o6MTAIOT IATE BHUIOB pai-
CKMX COpOK (acTpanmii). B Ka)kZoM M3 y4aCTKOB MOPHOTI'O0 TPOIIMYECKOTO Jieca,
OTeNEHHBIX APYT OT APyTa CaBaHHOM, OOMTAeT «CBOMH» BHJ OTHUX ITHI. Y4EHBIE
NpeAnoIaraiT, YTO NpeJoK HBIHEITHHX PAaHCKHX COPOK HACEeJSAJ CYyILIecTBOBaB-
Uil Npesk/ie eHHbII MACCHB TPOIIMYECKOr0 Jieca, KOTOPhI OKas3ajcs pasieséH
caBaHHOM, TAK KAK KJAMMAaT cTaJ 6oJjiee 3aCyILIMBEIM.
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Ansa mobo3HaTenbHbIX

Ha nobepe:xne Banruiickoro u CeBepHoro Mopei XHBYT, He CKpPeIHBasACh, ABa
BHJIa KPYIHBIX 9aeK — KJyIa (C YépHBIM IIBETOM CIHMHBI ¥ KDPBLIbEB) U cepebpuc-
TaA yaiika (c cepoil cnmHOI). 3TH JBa BHJA CBASAHBI APYT ¢ APYrOM HENIPEpHIB-
HBIM KOJIBIIOM apeajioB HeCKOJbKHUX cKpemusaromuxca dopm (puc. 107). Ilpearn
aTHX uaek oburasn B paitone Bepunrosa nposmsa. MIX paccereHue oJHOBPeMEHHO
B 3aIla/[HOM M BOCTOYHOM HAIPABJIEHHAX IPHBEJO K 00Pa30BaAHUIO [ENH CKpeluBa-
omuxcea nonyaAanuit. Korga asa KpaiiHUX 3BeHA 9TOH LEH «BCTPETHIHCH» B paoHe
BanTuiickoro u CeBepHOro Mopeii, OKa3aloCch, YTO U3-38 HAKOIJIEHHLIX B IIpOIEcce
9BOJIIONUH OMOJOrHYECKUX PASIUYHMN MX CKPEL[MBAHHE CTAJ0 HeBO3MOYKHBIM.

B ocHOBe 9K0102uMeCcK020 6UA006PA306AHUA JICIKAT DKOJIOTHYECKAA HN30I-
I, MEXaHW3M KOTOpoii onucan Beime. Tak, 500 BumoB muxyioBeIx peib obpa-
30Banuch B o3epe Bukropua (Adpuka) npumepso 3a 200 teic. ger (puc. 108).

3KOJIOrMYECKOE BUOOOBPA30OBAHMUE

Puc. 108. Paznuunble BHAbLI IUXJIOBLIX PbI6 o3epa Bukropunsa
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BUAOOBEPA3OBAHUE FANIANATOCCKUX BbIOPKOB
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I'naBHEBIH (PaKTOp, KOTOPLIH CIOCOGCTBOBAJ SKOJIOTHYECKOM M30AAIMY IIPeAKO-
BBIX IONYJIANMI, — MHOroo6pasue nNpuOpPerKHBIX MeCTOOOMTaHHM.

Teorpaduyeckoe W SKOJOTHYECKOEe BH000pPa30BaHHA IIOPOH CONMYTCTBYIOT
npyr apyry. Tak, ma Iajanarocckux octpoBax oburaior 13 BHIOB BBIODKOB,
KOTOpBbIe C()OPMUPOBANNCH B TeUYeHHWE HECKOJbKHX MHJLIMOHOB jneT. MX mpo-
HCXOXKeHNe CBA3AaHO, C OAHOM CTOPOHEI, C 3acejleHHeM apXulejara KakuM-TO
OZHHM MATEePHKOBBIM BHAOM, & C OPYroil CTOPOHBI, C OCBOEHHEM Da3/JIMYHBIX
croco6oB nuranusg. OZHU BHUABI BLIOPKOB MCHOJB3YKT B IIHINY ILIOALI, APY-
rie — ceMeHa, TPeThbH — HACEKOMBIX. JTO OTPa3MJIOCh HA BeaMdYMHe M (popme
kJiroBa ntui (puc. 109).

Bonpockel n 3apaHua

[i] Wcnonekaysa nHdopmMaumio, npeacTaeneqHyio Ha puc. 109, onpenenute, Kakoin Bua M30-
NALMK B TOre NPUBEN K NOSBNEHWI0 MHOrooBpa3sns BUOOB BbIOPKOB Ha ananarocckom
apxvnenare.

CpasHuTe [Be hOpMbl M3ONALMA: SKOIOMMHECKYID 1 reorpaduyeckyio; BbiSBUTE HepTbl
CXOACTBA U OTNNYUA.

OxapakTtepuayiiTe ¢hakTopsl, Urpaowme BeayLLyo ponb B BuaoobpasosaHun. MNpuseavTe
npyUMepsl reorpaduyeckoro U aKONorm4eckoro Buaoobpa3oBaHuii.

[4) W3 npeabioylimx naparpad0oB Bbl y3HaNM, 4TO MHOMME BUAE! XXMBOTHLIX 1 PACTEHWIA NCYesaloT
VAW HAXOAATCA Ha rpaHn ucyesHoseHus. MpovcxoauT Ny Buaoobpa3osaHne Ha COBpeMeH-
Hom aTane? OTBET apryMeHTUpYATe 1 No BO3MOXHOCTK NOAKPenMTe NnpuMepamu.

§ 50. Joka3aTenbCcTBa 3BONIOLUN

b \
J) : K 4eMy nNpuBOAST 9BOMIOLMOHHLIE NMPOLECCH B nonynauuax?

DBOJIOLMOHHOE IPeBo. DBOIOIHOHHBII IIPOIece IIPUBOAUT He TOJBLKO K 00pa-
30BaHHIO HOBBIX BHIOB, HO U K (DOPMUPOBAHUIO POJOB, OTPANOB, KJIACCOB M T. 1.

IIpomecc 2BOJIIOIMHMHM MOJKHO NPEACTABHTH, €CIH BOOOpPasHTh pacryllee
IepeBo, B KOTOPOM KaskJas MOJIOZAasi BeTOuka — 9To BuA. PocT mepeBa Ha-
YHHAETCA ¢ OJHOTO Imobera — MONMyJaAUuK uexoxHoro Buga. Coyera Kakoe-To
BpeMs mober Aaér OTPOCTKM — B pe3yJbTaTe BOBHMKAIOT HOBHIEe BHALI. Hak
BCe MOJOJAbIe moferu, pacTyIiue OT OAHOI MaTepWHCKON BeTBH, TAK M BUJHI,
BOSHHUKIIIHE U3 OJHOHW MATEePHHCKON IONYJIANNN, UMEIOT 00Ilee IPOHCXOMKIL-
Hue, C 3TOro MOMeHTa MOYKHO FOBOPHTH, YTO c(hOPMHPOBAJICHA pPoJ — Ipynmna
IOYepHHUX BHAOB. Bpems maér, M HA JepeBe MOABJAITCA HOBBIe NYYKH Be-
TOK — BO3HHKAKT HOBbLIE POJBI, 4 U3 IPYIN OOIIMX 10 IPOUCXOKIEHHUIO POJOB
¢opMupyloTca ceMeicTna.
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Ha nepeBe Kakmue-TO BeTKH OTMHPAIOT, 8 KaKHE-TO MPOAOJKAIOT CBOH pOCT.
Tak u B IpHPOJe YacTh BUJOB BEIMHPAET, 4 YACTh MPOJOJIMKAET CYLIeCTBOBATD
¥ IOPOYKAATH HOBBLIE€ BHEBL.

Buapl, xoropele Mbl HabIwgaeM CerofiEs, — 3TO JHIIL KOHIEBbIE BETKH
THTaHTCKOTO 3BOJIIOIMOHHOrO ApeBa. YToObl BEIACHUTH B3aHMOOTHOIIEHHS
Me)K/Iy ero BeTBAMHM — BHAAMM, CeMEMCTBAMH U IPOYHMH CHCTEMATHYEeCKUMH
IrpynmaMu, MccaefoBaTe/ld B CBOMX MBBICKAHUAX ONUPAIOTCA HA JOCTUMKEHUS
PasIMYHBIX HAYK — Ipeje BCero CPaBHUTENbHON MOPGOJIOTHH W aHATOMMH,
9MOPHOJIOTHH U HAJe0OHTOJOTHH.

IIaneoHTONOrHYECKHe NOKa3aTeJdbecTBaA 3Bodawunuu. I[lareonmonozusn
(ot rped. palaios — npeBHHU# + ontos — cymee + logos — yUeHHe) H3ydaeT
pa3BHTHE KM3HHM Ha 3eMJle II0 MCKOIIAeMbIM OCTAHKAM OPraHW3MOB, I'JIABHBIM
00pa3oM I10 OTHIeYaTKaM H OKAMEHEJIOCTAM PacTeHUH M JKHBOTHBIX, a TaKKe 0
(hparmMeHTaM CKeJIETOB, COXPAHUBIIMXCA B 36MHOM KoOpe.

CpaBHHMBAA OCTAHKH OPraHM3MOB, COXPAHHBIIHXCH B I'€0JIOTMYECKMX CJIOAX
PasHOro BO3pacra, MOMKHO IIPeJCTABHTh IYTh HX MCTOPHYECKOro pasBuTusd. Boiga-
romuiica pycckuit yuénsrii B. O. KoBaseBcKHi BIepBhIe [TOKA3aJ, KaK HA OCHOBe
MMaJIeOHTOJIOIMUECKHUX JAHHBIX MOKHO BOCCO3JATH HAMpPABJEHHE 3BOJIIOIMOHHOTO
IpoIecca.

’ n = e E . - o RN S

JpakoTepuil Mezorunnyc i Mepukrunnyc ? CoBpemeHHas nowagb

xun 250 MaH *un 30 MNH *un 20 MaH nosiBUNAach OKoNo 2 MiH
neT Hasan neT Hazafg, net Hazan neT Hasap,

T e ——————— . ~ = TR p————

Puc. 110. SBononusa IpeJKoB COBPeMEHHOM JIOMIA N
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B. O. KoBaneBckuii uM3y4as HCTOPUIO
Pas3BUTHA JoIIaZeldl W YCTAHOBMUJI, YTO
COBPEMEHHBIE KPYIIHbIE OJHONAJIbIE }KUBOT-
HEBIe IIPDOHUCXOAAT OT MeJKHX MNATHIIAJBIX
IpeaKoB, KUBIINX B jJecax. Cokpariernue
IJIOMIAAM JIECOB M DACIIMPEHHEe cTelel
H3-3a UISMEHEeHHU A KJIuMaTa 3eMan IIpUBeJIHN
K TOMY, 4YTO IIPpeJKH JIOIIIa,I[eﬁ CTaJIx OC-
BaMBaTh HOBBIE OTKPEIThIE NIPDOCTPaHCTEBA.
KpymnHble pasMepsl Tejia U CIOCOOHOCTE K
opicTpOMYy 0ery — aTo Te IPHU3HAKH, KO-
TOpPBIE B HOBBIX YCJOBHAX ODecreYyrBaJd
JIYYIIYI0 3AI(UTY OT XHIIHAKOB U OBLINA
MOIXBAYEHBI eCTeCTBeHHBIM oTOopoM. Dop-
MUpPOBaHNWe KONBITA ¥ COKpAaIlleHHue YucJa
naabies crnocoberBoBaiu GeicTpoMy Gery,
TaK KakK 3T0 YMEHBIIAJO ILIOIaAb OIIOPHOM
[IOBEDXHOCTH HOTH, & CJe0BaTEelbHO, U
cuay Tperns (puc. 110). ITo ananmormuysoi
TMPAYMHE Y TOHOYHLIX BEJIOCHIEI0B Y3KHE
[IAHEL.

CpaBHuTEeABHO-MOPQOJOrHYeCKHE
H AHATOMHYECKHE JOKAa3aTeljbCTBa 3BO-
JHIHH. CpaBHHTEJIBHaH MOp(l)OJIOPHH
M aHATOMHSA H3YYalT CXOACTBO M PA3JIH-
YHfd BHEIIHEro U BHYTPEHHEro CTPOeHHHA
OpraHu3MoOB pPas3HBIX CHCTeMaTHYEeCHKHX
rpynn. BelAcHHIOCH, UTO pa3Hbie 110 (op-
Me U QYHKIUAM OPraHbl HEKOTOPHIX MH-
BOTHBIX M PacTe€HWl MOTYT UMeTh O6LIui
ILJaH CTPOEHHUS W PasBHBAIOTCHA H3 CXOI-
HBIX 3MOPUOHAJBHBIX 3a4aTKOB. TaKoBHI,
HaIlpUMep, IlepeHre KOHEYHOCTH Pas3HBIX
NO3BOHOYHBIX HMBOTHBIX HJIA BHeEIIHEe
pPa3IWYHBIE KPBLIbA HACEKOMBIX, HAIIPH-
Mep, capaHuH, XYKOB, 6a004eK, MypaBbEB
(puc. 111). Yem Gonbline CXOOHBIX YepT B
CTPOEHHMH OPraHOB Y CPABHHBAeMBIX Opra-
HHU3MOB, TEM OJIMIKe OHU Ha IBOJIIOITHMOHHOM
IpeBe.

OPTAHbI
OBLLErO MPOUCXOXOEHUA
Y XUBOTHbIX

Mypage#

Puec. 111. IIpumepsl opraHos,
HMEIIUX pasHyl GopMy, HO o0IImit
[JIaH CTPOEHUHA
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OPrAHbl PAS/ITUHHOIO NPOUCXOXAEHUSA ¥ XXKUBOTHbIX
rNA3A

amen YAUTKN

POHOLWME KOHEYHOCTH

6abouku NeTy4en MblLUn

Pue. 112, IIpuMeps! 0PprasoB, BBHIIIOJHAKIINX CXOAHbIE QVHKIINHN, HO NMEOIINX pasHoe
[IPOUCXOMKIACHHE
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Hexoropsie BHENIHe MOX0KHe OPraHbl (KPBLIbA HACEKOMBIX U JIETYUYUX MBI-
meii, ;xabphl paka | pPeIOBI, POIOIIHE KOHEYHOCTH KPOTa U MeJBeJKH) BLIIOJHAIOT
cXOMHble (DYHKIUKM, HO UMEIOT PasHoe CTPOeHHe M Ipoucxosaenue (puc. 112).
Takue oprasbl — Pe3yJabTAT IPHUCIOCOOIEHUA K CXO/HBIM YCIOBUAM OOUTAHUA,
oM GOPMHUPYIOTCH YV BHJOB, He CBA3AHHBIX OIM3KHM DOJICTBOM.

IMOpHoOIOTHYECKHe HOoKasaTeiabcTBa dBoaronuu. CTpoeHHe U pa3BHUTHE
3apOoABIIIeN OPraHM3MOB M3ydaeT Hayka sMOpuoJsorusa (oT rped. embryon —
sapogsin). Emé no BeIxoga KHUru JlapBuHa O IPOMCXOMKIEHINA BHIOB DYCCKHIT

PA3BUTUE SMEPUOHOB NMO3BOHOYHbIX XUBOTHbIX

| ctagua

Il ctapua

11l ctagusa

Pue. 113. CXO,EI;CTBU BMGDHOHOB MMO3BOHOYHBIX KHUBOTHBIX HA PaA3HBIX CTAAHAX PA3BHUTHA
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ambpuostior K. Bap ycraroBmII, 4T0 9MOPHOHBI Pa3HBIX I'PYIII MO3BOHOYHBIX JKH-
BOTHBIX 0OJIBIIIE IOXO0KHU APYT HA APYra, YeM B3POCTkIe 0COOM. ¥ AMBHUTEIbLHOE
CXOZACTBO 3apojblilieil oTpaxxaercsa B dopMe Tena, HAIWYHMH XBOCTA, 3a49aTKOB
KOHeYHOCTeli, :KabepHbIX KapMaHOB o GoKaM rioTku (pue. 113).

Ilo mepe pasBUTHA CXOACTBO MeXMAY 3apOALIIIAMH yMeHbIIAeTCA M HaYMHA-
0T NPOSABIATHCA UYEPTHI TEX KJIACCOB, K KOTODLIM OHM NpHHAAJIekKar. B aroit
3aKOHOMEDPHOCTH [[apBUH BHEJ BAXKHOE JOKA3ATEILCTBO dBOJMIOIUN: CXOACTBO
3apoABIlIed OTpakaeT NPEeMCTBEHHOCTh MEXKJY DOJACTBEHHBIMH TPYIIaMu
OpPraHM3MOB.

Bonpocekl u 3apganus

O6bsACHATE NPUHUHY BO3HUKHOBEHWMA Y HEPOACTBEHHbIX MPYMM XUBOTHLIX OPraHoB, Bbi-
MONHALLUMX CXOOHbIE PYHKLMK,

JNlacTbl TIONEHN, POIOLLME KOHEYHOCTM KPOTa, KPbibs NETY4E MbILLIM MO CTPOHMIO CXOXW:
UMEIOTCA NneYyo, npegnneyse, KMcTb., OAHAKo BHELWHe OHW CUNbHO oTauyaTces. Obbac-
HUTE NPUHUHY Takux pasnuynia.

Oxapaktepu3ayiite Bknag, aMBpUONornm 1 NaNeoHTONOMMK B MOHUMaHWE KapTUHbl 3BONI0-
LMOHHOIO nNpouecca.

KONNEKTUBHAA TBOPYECKAA AEATENbHOCTb

H3yyenune nokasatenbCcTe 3BOJIOLUN

PabGoTa BBIIOJNIHAETCA B IPYNNax C NOCAEAYIOUIMM KOJJIEKTHBHEIM 00CYsKIeHMeM
[OJTYUYEeHHBIX De3yJIbTATOR.

I[enw pabompi: yGegUTHCH, YTO HA OCHOBAHUH JAHHBIX IAJEOHTOJIOTHH, CDABHUTEIb-
HO# MOPGOIOTHH, AHATOMHUH ¥ 3MODPHOJIOIMH MOKHO IPEACTABUTE X0 3BOJIIOIHOHHBIX
npeobpa3oBaHUN OPraHU3MOB.

Kaxxpad rpynna yyammxcs, MCHOAL3YS Pa3faTOUYHBIA MaTepuall, NpeiiosKeHHbIi
y4HuTe/eM, TOTOBHT coobmeHne 0 CPABHUTEIBHO-MOP(DOJOrHIeCKHX, CPDABHUTEILHO-aHA-
TOMHYECKHX, 3MOPHOJIOTHYeCKHUX WM MAJIeOHTOJOIHYeCKHX JOKA3ATEIbCTBAX IBOIIOIHH.

Bonpocskl gna KkonnekTuBHoro oécyxaeHus

1. O 4ém cBupaeTensCTByeT 06LWIA NNaH CTPOEHUA OPraHoB PasHbIX OPraHu3mMoB?

2. K kakvm BbiBOAAM MOXHO NPWIATW B pe3ynbTaTe CPaBHEHMA SMOPMOHOB NO3BOHOYHbIX
XWBOTHbIX PasHbiX Knaccos? Ha kakux atanax passuTus 3apoasiluv Haubonee cxooHbl?

3. Kak naneoHToNorn4eckue Haxoaku NoMOriii BOCCTAHOBUTL 3Tanbl 3BONIOLMK NoWwanen?
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BO3HUKHOBEHUE U UCTOPUYHECKOE %
PA3BUTUE XU3HU HA 3EMIJIE

ITo omeHKaM yUEHEBIX, HA 3eMJje B HACTOsALee BpeMsa oburaer or 2

no 30 MJIH BUAOB PA3JIHYHEIX opraHuaMoB. OJHAKO 3TO JHIIbL Majad
YacTh TeX, KTO HACEJAJ 3eMJIIO B TeUeHHe eé J0JIr0H MCTOPHH.
CormacHo pacdeTaM amMepuKaHcKkoro naneorrtonora JI. CuMmcona,

3a MCTOPHMIO 3eMJIM Ha ILIaHeTe cylecTBoBasio mopanka 500 MaIH BHIOB.
BoJBIMWHCTBO M3 HUX HCYE3JIH HaBcerja.

DBOJIONUA KU3HHA Ha 3eMJe COIPOBOKAAJack NepHoJaMH paclBera
¥ BEIMHDAHHA Pa3JIMYHEIX rpynn opranuamoB. Ha cMeHy BBIMEPIINM
BHAM HeM3MeHHO IPHUXOAAT HOoBbIe (hopmel xusHHu. IIporpeccusHoe
VCJI0MKHeHNE OPraHMs3aniy — MAarvuCTPAJbHBIH IYTh 9BOJIIOLNH,
OPUBOAAIINUH K BHIOBOMY MHOroo0pasuio.

§ 51. BnoreHes u abuoreHes

)J) KakoBbl COBPEMEHHLIE B3rNsAbl HA NPOUCXOXOEHWE XN3HN?

C rayGokoif APEBHOCTH O HAIIMX AHEeH BBRICKA3aHO MHOMKECTBO I'HIOTEe3
0 HPOMCXOMKAeHUM Ku3HH Ha 3emue. OgHAKO BCE MX MHOroodpasHe CBOSHUTCA
K IBYM IOJIADHBIM IOAXoAaM — OuoreHeay u abuoreHesy. CTODOHHHUKH Guoze-
neaa (rped. bios — KUBHE, genesis — MPOMUCXOKIeHUE) IPeIoIaraan, ITO BCE
SKUBOE IPOUCXOAUT TOJIBKO OT »XuBOro. IIpOTMBHMKHM 3ainyinanu ujen abuo-
resesa (@ — mpucraBka orpunanus). OHM cuuTanu
BO3MOYXHBIM IPOUCXOKIeHHE KHBOT'O OT HEXKHBOTO.

JRuBoe M3 HEXKHBOT0O — Teopusa abuoreHesa.
C Toukm 3peHHs abuozeneza OHoOJOTrHUeCcKAsd 3BO-
JIONUS — 3TO PEe3yJabTAT XUMHUYECKOI 3BOJIIOIHH.
TI'mmoTessl, OCHOBAHHBIE Ha ujaee aduoreHesa, B TOH
WMJIM MHOU Mepe JONYCKAIOT CaM0o3apoiKIeHNe XKHUZHU,
HauGonsmee pacnpocTpaHeHNe TaKad UIes HOJyUuIa
B Cpeguame Bexa. YuéHBIE TOTO BPeMeHH JOIYCKAaIH,
4TO pPBIOBI MOTYT 3apOMKJATHCSA H3 WA, MYXH — H3
Msca, YepBH — M3 mouBkl. Ilo3gHEe BarIAEI O caMO-
sapoxkaenuu Ku3HU orcranBan K. B. Jlamapk.

HawubGosiee m3BecTHa runoresa abuoreHesa, mIpen-

.. Anexkcanap MBaHoBuY
JIOKeHHas oTedecTBeHHBIM yuéHbiM A. W. Omapu- OnapuH

HeIM. B Hauane XX B. OH BBICKA3aJ IPeAI0JI0XKeHHE, (1894—1980)
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CXEMA NEPEXOJA OT XUMUYECKOMW 3BONNIOLUU K BUOJIOTMYECKON
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Mo MHeHuio A, 1. OnapuHa, Koauepsatsl 6biiM cnocoGHb! D
NornoLiaTeh BelllecTea U3 OKPYXaloLero pacTeopa, B peaynsTarte J_Q ‘B ®
Yero OH1 yeenMuneanncs B pasmepax. :.g ®.

Ho BCE Xe koauepeaTsl He ABNANUCE XUBLIMW 06Paz0BaHUAMN oyt

Pnc. 114. Cortacuo runorese A. M. OnapuHa, KU3Hb BO3HHUKJA KaK PE3yJabTAT
JIHATENbHON 3BOIIONMH YIIEPOJHBIX COeJHHEHMI
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qTO XH3HBb BO3HHEKJIA KaK pe3ylnbTar

IJIUTEJIbHON 9BOJIOIHH YIJepPOIHBIX Kamepa Tpy6ka
coenuHeHUi. B peaysbraTe MONIHBIX :g;gg;ﬁ; MIRAAE
9JIEKTPHUYECKHUX paspAL0B B aTMoc(hepe rasos

3emun, Koropas 4,5 MJIpA JIeT HA3a 1 He
coJepKajia KHCJIOPOAa M COCTOSIA W3
aMMHAaKa, MeTaHa, YIJIEKHCJIOr0 rasa u
IIAPOB BOJIBI, MOTJIA BOBHUKHYTEL CHAYA-
JIa IPOCThIe, 3aTeM BCE DoJee CI0MHEIE
OpraHWYecKHe COeJUHEeHUA. JTamlbl
abmoreHesa IpPeACTABJIAJIHACE CIENY-
IuM 00pasoM: MOHOMepBI — OHO-
JIOTHYEeCKHe TIOJIIMeDbl — MPOOMOHTEI
(mpenbuosioruuyecKue CUCTEMBI) — OJi-
HOKJIETOYHBLIEe OpraHu3Msl (puc. 114).

IIpegmonoxenune A. M. Onapuna
MHUPOKO PACIPOCTPAHUJIOCE W OBLIO

NOATBEPKIEHO BKCIEPHUMEHTAIbHO. MNopnaya Kunawas
Ocoby10 N3BeCTHOCTD MOJYYHIN OIBITHI oxnaxaéHHoM PRAR
I'. Opu u C. Muanepa (1955), apo- ot
BeZl€HHBIe B UHKAarcKOM YHHBEDPCUTETE. congg,‘.‘;m&q
YuéHble CKOHCTpyHpOBaau npudop, opraHu4eckue

BellecTBa

MOJEJHDYIOUIHH YCIOBHA ApeBHeH
3emun (puc. 115). CreknsauHbIil 11ap
colepxaJl «JPeBHIOK aTmochepy», lopenka
He HMeBIIYK Kucjaopoaa. VICKpoBEie
paspAbl MeXKIY 9JIeKTPOLaMu UMHTH-
POBAJH MOJHUHU (MCTOYHHUK JHEDPIHH).
Bopa npencrasnana coboil «OKeaH», eé Puc. 115. CxeMa aKcIepUMeHTATLHO
Harpesasu 1o 80 °C i nmponyckaau moj yeranosku I'. 10pn u C. Munnepa fns
IaBJeHueM, B «aTMochepy» MOCTYIa MOJEJTHPOBAHHSA NEePBUYHONH aTMochephl
BOJASAHOW map, KOTOPBIH KOHAEHCHPO- Hasn
BAJICA W MMHTHPOBAJ NOKIb. B pesynbTare sKCIIEPUMEHTA VUEHBIE IOJIYUUIH
pasIuyYHbIle OPraHUYecKUe COeJUHEeHUs, CPey HUX OBLIU M AMHHOKHCJIOTEI —
«KHPIHIUKH KHUSHH».

B nanpHeiinmeM sKCIepUMeHTAJIBHO OBLI JOKAa3aH CIeIyIOUIuil aTan abHorese-
332 — BO3MOYKHOCTbH NOJIyUYeHHS OuonoanMepos (6e1KOB, HYKJIEHHOBEIX KUCJIOT)
M3 COCTABIAIONINX UX MOHOMEPOR.

YuéHble NBITAJHCH SKCIEPHUMEHTANBHEIM IIYTEM JOKAa3aTh H CJIEeIVIOIIHH
aTan OGHOXMMHUECKOH 9BOMIIIHE — MoJyYeHHe TpobuoHTOB. IIpobHOHTEI — 3TO
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elllé He XHBbIe CHCTEMEBI, CIIOCOOHBIE MMUTHPOBATH CBOMCTBA JKHBBIX CHCTEM:

pacTH, BOCIPOM3BOAUTECH, OCYIIECTBAATE 0OMEH BeIlleCTB C BHEIIIHEH cpemoi.

Mozgenbo npobuoHTOB y OmapuHAa CHYXHJINH KoallepBaTHLIE KAaIlJH.
A. H. Onapur =Habmmogal, Kak B pacTBOpax IOJHIENTH0B, ITOJHCAXAPU/OB,
PHEK m B Ipyrux BBEICOKOMOJIEKYJSAPHBIX COeIMHEHHAX IIPH ONpPEeHesIéHHBIX
yCI0BUAX 00PasOBBIBANINCH CIYCTKH, KOTOPBIE OH HA3BAJ KOAUEPEAMHbLMU
Kanaamu. BOKDYr Kallenb BOBHHKAET IPDAaHUIA pasfelia, XOPOIIo BHAHUMAA B
MHEKPOCKOI (cM. puc. 114). KoamepBars! H3 OKpy Kamiei cpeibl MOTJIH aCOD-
6mpoBaTh HEKOTODEIE BellleCTBA ¥ YBEJIMYUBATLCA B pasMepax. B HUX MOT WATH
CHUHTEe3 HOBBIX COEIUHEHHH.

A. M. OnapuH Ipeamosokui, 4YTo, BEPOATHO, B X0/e JJIHTeJbHOH 3BOJII0IHY
NpoOMOHTOB BO3HMKJH TAKHE CHCTEMEI, B KOTOPEIX 00MeH BeIecTB COYeTaliCH
€O cIIOCOOHOCTBIO K caMOBOCIpousBeaeHnio. Takne npobMOHTEI HMeJIH HAWIYY-
LIy IePCIIeKTUBY COXPAHUTHCA B IpeabuosiormueckoM orbope. JlanbHeiiinee
HX pa3BHTHe yiKe IIOJHOCTHI0 NpHoOpeso yepThl OMOJOTMYECKON 3BOJIOIHH:
BO3HMKJIM CHayajla OJHOKJEeTOUYHble GeabajepHBle OPraHu3Mbl (IIPOKAPHOTEHI),
3aTeM — AJepHBIe (3YKAPHOTHI) OJHOKJIETOUHEIE 1 MHOTOKJIETOUHEIE.

AuBoe TOIBKO M3 KUBOI0 — Teopus Guorenesza. B ocHOBe Teopuu 6Horenesa
JIeKUT IPU3HAHNE BEYHOCTH M KOCMHUHOCTH JKHU3HH.

OZEMM M3 NEePBBIX YYEHBIX, KOTOPBIA OOpATHI BHHMAHHE HA POJb KU3HHU
B Pa3BHTHUM ILNaHeTsl, O0bL1 B, . Bepraackuii. Ero Barisael Ha BOSHHKHOBEHUE
JKHM3HHM OCHOBBIBAJIMCH HA HECKOJNBKHX TEOPETHUYECKHUX IOJIOMEHUAX.

e Hwuans — Takoii ke BaykHbIM KoMmoHeHT KocMoca, KaKk MaTepus U SHEeprus.
JKHBOE IPOMCXOAUT TOJIBKO OT 3XMBOTO.

® 3apoJBINH XKHU3HM NpuHOCHAUCh U3 Kocmoca Ha 3eMJ0 MOCTOAHHO, HO
VKDPenuJIHChk Ha Hel JIUIIb IpH OJarONPUATHBIX IJIA 3TOTO YCJIOBHAX.

e (HuBoe BemiecTBO BCerJa CYIIecTBOBAJO B BHAe GHOC(hepsl, T. €. OBLIO mpej-
CTaBJeHO pa3HooOpasueM BHMIOB, BHINOJHSIONIMX PA3MTHUYHEIE QYHKINH:
aBTOTpOo(haMu U rereporpodamvu, aspobamu U aHaspobamu.

e JKmBoe BemecTBO Giarogaps CIOCOOHOCTH IOTJIONIATE SHEPTHIO COJHEUHBIX
JIydeil ¥ y4acTHIO B KPYTrOBOPOTE BeIleCTB BOBJIEKAET B IIPOIECCHI KJIETOYHOTO
MeTaboau3Ma XUMUYEeCKHe 3JIeMeHThI M3 HeXKHBOH IPHUPOABLI ¥ TEM CAMBIM
BBI3BIBAET IpeobpasoBaHme, «dBOJIOIHUIO» KOCHOTO BeI[eCTBA ILIAHETHI.

¢ Jlockoabky Bce GyHKIUHK B Ouochepe crocOOHBI BBINOJHATE IPOKADHOTEI,
TO, BO3MOXHO, ApeBHe#masa 6uoctepa cocTosaa TOJBKO M3 IIPOKApHOT,
OCYIIECTBIAABIINX KPYTOBOPOT BEI[€CTB.

e JlonmaB Ha 3eMJI0, JKH3Hb MPOKAPHOT OBICTPO PACIPOCTPAHMJACE H 3aHAJA
BCe YroJIKM Halleid miaHeTsl. (M3BecTHO, 4TO CKOPOCTL pasMHOMKeHUA Gak-
TepHil OrpOMHA, ¥ OHH MOTIJIM OBl 3aBOEBATHL BCIO IIOBEDXHOCThH IJIAHETHI 3a
HECKOJBKO CYTOK.)
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Wneu u nonoxesnsa B. M. BepHajcKoro o MporuCXOK/IeHHH KU3HM Ha 3eMiIe
[IOJIYYUIN JajbHellnee passuTue. Cerogas maBecTHO, 4To 3emid U Kocmoc —
eIMHAasg CHCTeMa. JHepPrus MKHMBOTO BelleCTBA €CTh Ipeo0pasoBaHHAA, AKKYMY-
JTHUPOBAHHAA SHEPTHUA COJHEUHOTO H3JIyYeHH s, IO JeHCTBHEM KOTOPOIO MKUBOE
BEII[eCTBO TaKiKe BIHAET HA COCTAB 3eMHON KOpBbI, KAK ¥ B IPOILIbIE 3II0XH.
+KuBble opraguambl o0eclieynBaiOT ra00aJbHEII KPDYTOBOPOT BeIlecTs.

ITonoxxenns B. . BepHaackoro, B 00IieM, He MPOTHBODEeYAaT Hjee Iepe-
pacTaHMs XMMHWYECKOM 3BOJIIOIHNH B OHMOJOIHYEeCKy0. Belb ecou gaxke «3apo-
ABIIIH JKH3HH» momayu Ha 3emuo m3 Kocmoca, TO TZe-To OHM JOJIKHBI OBLINR
BOBHHKHYTE. A MeXaHH3M 9TOT'0 BOSHHKHOBEHHUS JKHMBOT'0 U3 HEMKHUBOI'O IIbITAICH
CMOJENUPOBATh B CBOMX aKcnepumenTtax A. V. Omapus.

Bonpocekl n 3apaHus

[1] Wcnoneaysa wHdopmaumio, npeactasnexHyto Ha puc. 114, n Tekct naparpada, 3anonHure
Tabnuuy.

MpoucxoxaeHue U pasBnTHE XU3HKM Ha 3emiie cornacHo Teopumn abuoreHesa

dnmoxu Bpems (Mapa neT Hazanm) OcHOBHBIE 3TANBI

XuMHYeCKasd 9BOJIOIHA

Buonorungeckas SBOJIFHOIN A

OxapakTepuayiiTe OCHOBHbIE NONOXeHna buoreHesa.

§ 52. PasButue XuU3HU Ha 3emne

5/) BcnomHuTe, kakoe 3HavyeHwe ANA pasBuTUSA XKU3HW UMENO BO3HWKHOBEHWE
3 ¢oTocuHTE3A.

Hayuenne ucropun 3emuan. OrpoMHYIO POJE B BOCCO3AAHNH KAPTHUHEI PA3BH-
THA KU3HU Ha 3eMIie HTPAaeT MAaleOHTOJOTHA. Y UEHBIe-TaJe0HTOJIOIH U3ydaroT
HMCTOPHIO OPraHUYECKOr0 MHpa B JAIEKHe Ie0JOrHYecKHe 3I0XH 0 HCKOMaeMbIM
OCTAHKAM OPraHW3MOB, 00HADYKEHHLIM B 36 MHBIX IJIACTAX DPA3HOTO BO3pAacTa.
leosorunyeckne maacTel 06pa3HO HASLIBAIOT «CTPAHWUIAMH I'e0JIOTMYECKOH Jie-
TOIIMCH 3eMJIN».

CoBpeMeHHbIe HAYYHBIE METOILI MO3BOJAKT YCTAHOBUTHL BO3PACT CJIOEB
FOPHEIX IIOPOJ M, COOTBETCTBEHHO, BO3PACT HMCKOIAEMBLIX OCTAHKOB IIO COAEp-
JKAHWUIO «JIOJTOKHUBYIIINX » PAJMOAKTHBHBIX H30TOIIOB ¥ MPOJAYKTOB UX pacraja
B 3eMHO# Kope. 3Hasd CKOPOCTH Pa3pyIleHus PaguoaKTHBHOTO M30TOIA, MOMKHO
OIIPEIeIUTh BO3PACT 3€MHBIX CJIOEB.
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Ucropuio 3eMau AeJAT HA AJIUTEJbHBIE NPOMEXYTKH BDeMeHH — 3DHI.
T'eonozuweckue apbv. yKasaHBl B 2e0XPOHON0ZUYecKOl (OT rped. g¢ — 3eMid,
chronos — BpeMs) TabJHIe B COOTBETCTBHH C PACIOJI0KeHHeM 3eMHBIX IIJIACTOB:

FEOXPOHOJIOMMYECKAS TABJIULA

3pa Hayana

4 3 &d’ 240

3l & | s e
il

2 2500

JpeBHelINNe PACIIOJIOKEeHbl BHU3Y, ITO3]I-
HeHIIre — BEBIIIE, CAMBIE COBDEMEHHEBIE —
HaBepxy. IloaTomy maydyeHue TabIHIIBI
HYXHO HAUWHATE CHH3Y, II0CJIeA0BATEILHO
nepexonda K Oosee mo3gHHM spam. Ha-
3BAHMA 3D I'PEYECKOro IIPOMCXOMKIEHUA:
apxeil — [apeBHeHIIH, IpOTEpPo30i —
IlepBUYHAS KHU3Hb, IAJ1e030i — ApeBHAA
KV3HB, ME3030# — CcpefHAA HU3Hb, Kaii-
HO30# — HOBas *KHU3Hb.

PanHue 3Tansl pa3BHTHA HKHU3HH,
AusHb BO3HUKJA B Hauase apxes. B paH-
HUX apxeMCcKHX NIOpoJgax BO3PacTom
3,5—3,8 mupa Jer o6HADYHKEHbI OCTATKH
0e3bANePHBIX (IPOKAPHOTHYECKUX ) MUKDO-
OpraHu3MoOB — OaKTepHil U CHHe3eJIEHBIX
Bozopocaei (uaneii). CuresenéHkle 00Ja-
naau cnocofHOCTHIO K (DOTOCHHTE3Y, UTO
cnocofCTBOBAJIO HAKOIJIEHWIO KUCJI0POaa
B aTMoc(epe 3eMJIH.

K xomny apxeiickoil apbl BO3HHKJIH
ANepHbIe (3YKapUOTHYEeCKHe) OTHOKJIeTOY-
HBIE, & 3aTeM KOJIOHHAJBHBIE OPraHH3MEI.
Bo3HUKHOBEHME 3YKADHOTHUYECKOH KJeT-
KH — BeJiHuaiilnee coOBITHE B MCTOPHH
PA3BHUTHSA JKH3HH Ha 3eMJie.

WcknounTeIbHOTO PACIIBETA B IIPOTE-
pPO30€e JDOCTHUIIHN DAKTEPUH M OZHOKJIETOU-
HBIE BOZOPOCIH, Oraronaps AeATelbHOCTH
KOTOPBIX IIJIO (POPMHUPOBAHHE OCALOYHEIX
nopon (pyZ MeTajjioB, Cepbl, TOPIOUYHUX
cJIaHIeB), He)TH U rasa, MOCTEeIeHHO II0-
BBIIIAJIOCHE COZlEp)KaHue KHUCJI0pona B aT-
mocdepe.

Ilpouecc dorocuHTE3a IOBJIEK 3a CO-
00it (popMupoBaHHE 030HOBOIO IKpAaHA,
KOTODBIN 3ajepiuBaeT OOJBIIYIO YaCTh
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ryOMTeNbHBIX IJIS BCEro »XHMBOTO YJIbBTPa(HONETOBRIX Jydeil. dPopMupOBaHHE
030HOBOT'O 3KPaHa COAEeHCTBOBAJIO AaJbHEHIIeMy Pa3BUTHIO ¥HU3HH.

K KoHIy mpoTepo3os IOABHMIMCH MHOTOKJETOUHBIE OPraHM3MBI: KpacHBIe
¥ 6yphble BOJOPOCH, IPUOBI, IIOCKHE U KOJLYATHIE YEPBU, MeIY3hl, HITIOKOMKHE.
Bo3HMKHOBeHNE MHOTOKJIETOYHBIX OPraHM3MOB — CJEAYIONIee U3 BaXKHeHIIUX
IBOJIIOIHOHHBIX COOBLITHII PAHHMX 9TAllOB PA3BUTHSA KU3HU.

OcHOBHBIE ATANBI BOJIOIMH PACTeHHIl. B mepBoil moJIoBHHE ITaJIe030HCKOM
apEI pacTeHuA (0JHOKJIETOYHBIE M MHOTI'OKJIETOYHEIE BOJJOPOC/IH) HaceIaId MOpH,
KOTOpPBIE 3aHUMAaJH GOJBIIYIO YaCTh MOBEPXHOCTH 3eMJIH.

B cepenune maneo30d TeKTOHUYECKHE IIPOLIECCHl IIPHBEJIH K YBeJIWIEHHIO
ILTOMIAAY CYIIN, H IMOABUIKNCEH NePBLIe HA3eMHBIe opranuambl. IlepBrie HazeM-
HBEIE€ DACTEHUA — ncuaopums. — obaamaay JpeBOBHUIHOH (dopmoit (puc. 116).
ITo cpaBHeHHIO ¢ BOJOPOCIAAMHM MCHIOMUTEI UMeNH DAJ NPHUCIOCOOJeHUN K
SHUSHM Ha CylIe: PU3OM/b! A 3aKpelieHus B I1I0UBe, IOKPOBHYIO TKAaHb, 3all[H-
IIAIOIIYIO OT BHICEIXAHKSA, MEXAHUYECKYI0 TKaHb, IPU/JaBABIIYI0 HEOOXOAUMYIO
TBEPAOCTEL cTeOII0, IPUMHTHEBHYIO IPOBOAAINYIO CHCTEMY.

ITosxe or ncuIoMUTOB MPOUIOIILIHA APeBHIE ITATIOPOTHUKN, XBOIIM M ILIaYHBI.
BosuuKHOBeHHE INCTHEB M KOPHEBOUM CHCTEMEI — BAYKHEIE IPUCIIOCOOIeHI pac-
TeHMH K JXU3HM HA cyiue. PasMHOMKeHue NanopOTHUKO0OPa3HBEIX TECHO CBA3AHO
C BOJIOM, M B YCJIOBHUAX TENJIOTO BJIAYKHOTO KJIMMATA OHH IIMPOKO PACIIPOCTPAHM-
JIACH 110 ILTaHeTe. BOZHUKJIM TIepBbIe Jleca U3 APEeBOBMAHBIX XBOIIEH, IIJIaYHOB H
IanoOpPOTHHKOB, BEICOTA KOTOPBIX Aocturana 15—45 m (cm. puc. 116). Ha mecre
3THX JPEBHUX JIECOB Uepe3 MIJLIMOHEI JJeT 00pa30oBaIiCE 3aJIeU KaMEeHHOTO0 yIVId.

OT DanopoTHHKO0ODPA3HEIX MPOM3OIIIN MePBLIe CeMEHHble PACMEHUL —
ceMeHHEIe IalopoTHUKH (cM. puc. 116). ObpasoBanue ceMeHH — KpyHIHeMHIee
CcOOBITHE B JBOJIIOIMH PACTHTEJILHOTO MHPA: 3apPOJBIII, KpoMe ceMeHHOH 060-
JIOYKH, 3aIUIIAOIIEH ero OT HeOJIaronpuATHEIX BO3JAEeHCTBUHA BHEIIIHEH Cpe/ib,
HMeJI 3aIlac MUTATEIbHBIX BEIeCTB.

OT ceMeHHBIX MAIOPOTHUKOB 00pA30BANINCEH JPEBHHE 2010CeMeHHble — XBOMH-
HBIe, THHKTOBBIE. IIpomecc pasMHOKeHHUA I'OJOCEMEHHBIX YiKe He ObLI CcBA3aH
¢ BOZOH. 9TO M MO3BOJMJIO UM IIHMPOKO PACIPOCTPAHUTHLCA HA CyIle B KOHIE
ajeos30s, KOrja KauMar crai 6osee cyXUM ¥ X0JOZHEIM. Biaronwofussle cmo-
POBEIE PACTEHHA COXPAHAJNHKCEH JIAIIE BO BJIAMKHBIX M TEIJILEIX MECTaX.

Ha npoTAxeHHN Me30308 KJINMAT MEHAJICA OT KOHTHHEHTAJIbHOIO U 3aCyII-
JIMBOT'O B Haudaje 9pbl K Oojsee TENNIOMY M BIAYKHOMY B €€ CepefWHE H ONAThH
¥ OoJsiee CyXOMYy B KOHIE Me30305.

T'onoceMeHHBIE PACTEHUSA IPOLOJMKAIKA I'OCIOACTBOBATE HAa 3eMJIe JI0 KOHIIA
Me3030MCKO#M 9phl, KOrjga KauMmar crail Gomee cyxuMm. C Tex BpeMEH AOIIIM
IO HAC TUTaHTCKHUEe CeKBOWM, crocobubie KUATH A0 3000 ger. OguH M3 BUIOB
CeKBOH — MaMOHTOBO JIepPeBO — JOCTHraeT BBICOTEI 150 M ¥ mMeeT qumaMerp
crBosa g0 12 M (pme. 117).
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®NOPA NANEO30H4

N

Mepsbie pacTeHns Cywu ncunoduTel o6utanm no Geperam CemeHHbIe NanopoTHUKK
BOOOEMOB (PEKOHCTPYKLMA)

R T
MepBoe rofoceMeHHoe pacteHue [peBoBUaHbIE pACTeHUA (PEKOHCTPYKLMS)

(peKoHCTpyKUMA)

Pue. 116. 9Boonnsa pacTeHHil B NAIE030MCKYI0 apy
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O6LWwKiA BUA, Pagom ¢ TakMMK JepeBbaMn HeNOBEK KaXeTCH MypPaBbeM

Puc. 117. MaMOHTOBO JepeBo



266
PA3JEN IV. 3BONMKOUWA OPTAHU4ECKOIO MMPA

B xoHme Me3030a coxpalnaercd pasHooGpasdue roJOCeMeHHBIX DACTeHHI.
Peskoe HacTymIeHMe 3acyIIIMBOr0 KJIMMATA CIOCOOCTBOBAJIO OABIEHHIO H PAC-
IPOCTPAHEHUIO NEPBLIX NOKPbLMOCeMEHHbLX (UBEMK0BbIX ) paACmeHUiL.

5 .
)) B 4éM pasnuyna mexay roNoCeMeHHbIMK U LBETKOBLIMA PacTeHUaMn?

BosHUKHOBEHHE LBETKOB — Ba)XHOE DBOJIIOIMOHHOE IIpeobpa3oBaHMe pac-
TeHnii. C 3TOro MOMEHTA ITHPOKO PACIPOCTPAHAIOTCH MYTYAJIUCTUYECKHE OT-
HOIIEHHUS MeXAY PACTeHWAMH U UX ONBLINTEIAMU — HACEKOMBIMH (cM. § 36).
ITBeTKOBBIE pacTeHHA IIUPOKO PACIPOCTPAHMINCE IO ILJIaHeTe.

B Hauase kaiiHO30s npeobiagan KapKHH W BIAKHBIN KJIWMAT, B JaJbHEH-
IIeM CMEHHMBIIMICA IIOXOJONAHHEM H OJIe/[eHeHHEeM OIPDOMHBIX ILIOInamei.

Yxe B HavaJle KallHO30MCKOH 5DBI IBETKOBLIE PACTEHUA JOCTUTIHM CBOETO
pacupera. V3 mepBeIX MOKPLITOCEMEHHBIX JAOILIN 40 HAIIKHX AHEH TaKue AepeBbs,
KaK MartHoJuu, IJaTaHbl, (PHKYCHl, NAJbBMEI, 9BKAJUNTEI. Il0o3:%e moaBuances 1
apyrue BUIbI AepeBbeB. [IIMpOKOMY pacmpoCTPAHEHHIO M 3aBOEBAHHMIO CAMBIX
HeJOCTYIHEIX YYACTKOB CYIIH CIOCODOCTBOBAJIA IIPHCIOCOOIEHHOCTL TTOKPBITO-
CeMEeHHBIX K Ce30HHBIM M3MeHEHHUAM KJIMMATA.

B navane kaiiHO304 OBLIH IIMPOKO PaCIPOCTPAHEHHI JIECA TPOIIHMYECKOTO
u cyOTponmueckoro tuna. [1osxe, Korga KauMar cTak 6ojiee KOHTHHEHTAIBHBIM,
HA4YaJoCck OCTellHeHue cymu. Jleca, MpoM3pacTaBIIWEe B YMEpPEHHLIX IIHPOTAX,
CMEeHMJINCh OTKPBITEIMHU JIaHAIIa(TaMU. 3IaKK, QOPMHUDYIONIKE IJIOTHYIO Jep-
HOBHHY, CTAHOBATCA IVIABHBIMHM DACTEHUAMM CTeIleil, CABAHH M IPEePHI.

OcHOBHBIE 3TANBI IBOJIOIMHN KMBOTHBIX. JBOJIONUA KHUBOTHEIX IIPOHCXO-
IHIa Ype3BBIUaiiHO 6ypHO. Emé B IpoTepo3oe MOPSA CTAIH KOJBIOEIBI0 MHOIHX
6eco3BOHOYHEIX KUBOTHBIX, M3 KOTOPBIX K HAYAIY NTAJIe03058 0COOEHHO IIHPOKO
pPacIpOCTPaHUIHUCh dpesHeliiiue YaeHUCmoHozue — mpuaodumast (puc. 118).

B cepepnHe naneozos NpakTUYeCKU OJHOBPEMEHHO ¢ ICHIOQUTAMHE Ha CYIITY
BBIIIJIM IEPBbIE «/[€CAHTHI» JKUBOTHOTO MHpA — MAYKH M CKOPIIMOHEL.

B MopAX B TO BpeMsi MPOIBETANH [IE€PBEIE N0360H0UHbLE HUBOMHbLE — NAH-
yupHvle polObl, KOTOPbIE HE MMM 4YeJIOCTel, 00Jafalil MOIIHBIM KOCTHBIM
MAaHIWPEeM M, BHEIIHe HAaIOMWHAfA COBPEMEHHBIX PBIO, OTHOCHAHMCH K ABYM
CaMOCTOATENbHBIM BLIMEDIIHMM HEIHE KJIACCAM >KHBOTHBIX.

Benen 3a maHIUpPHBIME BO3HUKAIOT M IPOIBETAIT HOBBIE pasHOOOpasHbIe
IpYNIbL peI0, B TOM YKCJIe XpAIIeBbie (AKYILI, CKATHI) U KOCTHEIE. BaxHEIe 3B0-
JTIONVOHHEBIE TPeobpa3oBaHUs BOAHBIX II0O3BOHOYHBIX — IOSABJIEHHE YeJICTel 1
MMapHBIX KOHeuHoCTel (11aBEUKOB). [lepBhie UueII0CTHOPOTEIE PHIOEI OBLIN XUII[HH-
kamu. KocTHEIe peIOb XapakTepusyIoTesa OTPOMHEBIM pasHooOpaszuem. Kpome Jy-
Yemnepsix (cefiuac 3To IIaBHBIE IIPEACTABATEIH I03BOHOYHBIX KUBOTHBIX B BOJIHOII
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®AYHA MAJNIEO30H4

s

FuraHTckas |
cTpekoaa W

Crerouedan

Kuctenépas puiba

MpuMmuTHBHBIE pakoobpa3sHbie

AHOManokapmnc CrnipurrunHa Tpunodut

Puc. 118. 9Bonmonusa KUBOTHLIX B NANE030HCKYIO 2Py
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cpefie) IOABHINCH ABOAKOIBIIIALINE U KACTENEphIe PLIOLI (cM. puc. 118), y Ko-
TOPBEIX KpoMe :abepHOro AbIXaHus cHOPMHUPOBAIOChH H JIETOYHOE.

Kucrenépele peifbl Jaam HAYaJO NEPBBIM 3eMHOB800HbLM — cTeromedaaM
(cm. puc. 118), KoTopble OBLIN HAMHOTO KPYITHEE COBPEMEHHBIX 36 MHOBOJHBIX.

Bo BTOpO# mONOBUHE IANE030A OTMEUYEHbI IIePBhIE JeMauie HACeKOMbLE.
Hexoropele B3 HUX, HAIPUMED I'MTAaHTCKHE CTPEKO3bl, HMEeJN PasMaX KPLLIbeB
0,75 M.

Torga :xe BOBHHKaeT HOBBIN KJIACC MO3BOHOYHBIX — npecmbikanujueca. Bina-
rojgaps psaxy ocobeHHOCTeH, B YACTHOCTH BHYTPEHHEMY OILIOJIOTBOPEHHIO U OTKJIa-
ABIBAHHUIO AU, ¢ OOJMBIIMM EJTKOM M ILIOTHOH 000JI0YKO#, PEITUINHN B KOHIIE
11a1e0305, KOT/a KJIUMAT cTaJl 0ojiee CyXUM, CTAJIM IIOJHBIMHA X035€BAMH CYIIIH.

B Me3030¥#CcKyI0 9py IPOLBETAIOT HACEKOMBIE H IPECMBIKAIOIIHECH.

Cpesu Ha3eMHBIX IIO3BOHOYHBIX a6GCOJIOTHO HpeobiagarT AHHO3ABPEI
U IpYTHe I'DYIIIEI IPECMBIKAKIINXCA: HXTNO03aBPhl, OCBOMBIIINE BOSHYIO CPeny,
NITEPO3aBPbl — BOZAYIIHYIO. BOBHHKAIOT TaK:Ke Uepenaxy ¥ KPOKOAWILI. MHOro-
obpasue penTHIHH JocTHraeT Makcumyma. HexoTopsle M3 HUX OBIIM HACTOH-
IDAMH I'HTaHTaAMH, JPYTHe HMeJIl BecbMa CKPOMHEIe pasMeps! tena (puc. 119).

IlosiBsIeHVe TEILIOKPOBHBIX PENTUIHN — IIMHOJOHTOB — CTAJIO0 COOBITHEM B
SBOJIIOIIUY MO3BOHOYHLIX JKMBOTHBIX. IMEHHO OHH ABWJINCH IIPEIKaMU IEePBBIX
maexonumaruux. MeszosoicKkrue MIEKOIHTAIOIIHAE IIPEACTABJIAIN cOD0H MEJIKUX
3BEPBKOB, MHTABIINXCA HACEKOMBIMH. B cepeqmHe Me303051 BOZHHKAIOT TAKMKe
IPAMHUTHBHEIE TITHIIHI.

B KoHIe Me30304 IIPOHMCXOOHUT T'PAHAHO3HOE BHEIMHDAHHE JAPEBHHUX PEITH-
Iuil — QWHOBABPOEB, IITEPO3aBPOB, UXTHO3aBpOoB. OAHOBpEMEHHO HAUMHAIOTCA
6ypHBIE 9BOJIIOIIMOHHEIE IPOIECCH CPeIH MJIEKOTMHTAIOIIHX.

B kaitHO30€ 00JIBIIOr0 BHAOBOrO pasHooOpasWs JOCTHraloT HACEKOMBIe,
NTHIBI B MIEKONHTAOIe. BypHAs 9BOMIOLMA B 9THX KJIACCaX KHBOTHRIX CBSA-
3aHAa C OCBOEHHMEM MMM Pas3JIHYHBIX CpeJll *KU3HHA: HA3eMHO-BO3YIITHOM, BOJAHOI,
noazeMHoO# (roussl). [ToBceMecTHO HA cyIle PACTIPOCTPAHAIOTCA TEILJIOKDOBHEIE
JKHMBOTHBIE — NTHIEI H MJIEKOMHTAIOIINE (cIlepBa AHIeKIaAyINe U CYMYATEIe,
a 3aTeM U ILJIAlleHTapHBIE).

9 KakoBbl xapakTepHble 0COBEHHOCTU AUeKnagyLmMx, CyMYaThiX U NNaueHTapHbIX
5 MNEeKoNUTaLWMx?

HﬂaueHTﬂpHHe MJ/IEKOIIHTAKII[HE OPraHHu30BaHEBI IIPDOTDECCHBHEE, UYEM aﬁue-
KJIAJVIIHe W cyMuaThie. BelHAIIMBAHKE NeTEHBIINeH B TeJie MaTepH, MUTAHHE
3MOpPHOHOB Uepes MIAIeHTY, JKHBOPOMKAeHHE [T03BOJIAIN UM JIYUIlle IPHUCIOCOo-
OUTHCA K UBMEHYHMBBLIM YCJIOBHAM CpPeJbl.

B mauasme KaifHO3051 BO3HWUKIMU BCE COBPEMEHHBIE OTPANLI MJIEKOIHTAIOMINX,
IIIPOKO PACIPOCTPAHMJIMCHE TOMHHOHALI — IIPeJKH 4eJOBeKo0OpasHbIX 00e3bsH
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e

HaceKOMOH.D.HOE
MrekonuTakoliee
b 5 =

Pue. 119. 9Bonronusa XUBOTHLIX B ME3030HCKYIO 3Py
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U Jrofied. ¥ HUX PasBHBAIOTCA MPAMOXOMKIeHNE U O0IIeCTBeHHEIN 00pas KHU3HM.
B KoHIIe KaitHO305 OABIAIOTCA NePBLIE 100U, KOTOpLIe, OYAYYH HCXOIHO JIECHBEIMU
00HTATENIAME, OCBAMBAIOT OTKPHITEIE JaummadTel. ITo-euaumMomMy, IpeBHEE OXOTHH-
KH CBII'DAJTH HEMAJIYIO POJIb B BRIMHDAHWM KPYIIHBIX MJIEKOIIHTAIOIINX, TAKHAX, KAk
MaMOHTBI, I[IIEPCTUCTLIE HOCOPOTH, cabie3yOble TUIDEI, MeIepPHEIe JIEB 1 MeIBe/Ib.

Bonpocskl U 3apgaHua

0O6bACHUTE, NOYEMY UMEHHO NANEOHTONOrMS AaET BaXHEehL e AoKa3aTeNbCTea npouecca
sBonoumm Ha 3emne. Kak npaBuibHO YMTaTe MEOXPOHONOrMYECKyo Tabnuuy?

[2] [okaxuTe, 4TO 3BONIOLUMSA XU3HWU HA paHHWUX aTanax (apxee, NpoTepo3oe) co3fana npea-
MOCHINKN ANA KapAWHaNbHOrO U3MeHeHus obnunka nnaHeTsl.

[8] B cuny kaknx oCOBEHHOCTEN CTPOEHUN U XU3HEOEATENLHOCTU CEMEHHbLIE pacTeHus
nony4nnu npevmyliecTea B 6opebe 3a cyuwecTBoBaHwe nepepn cnoposeiMn? OTBET ap-
ryYMeHTUpyinTe.

OxapakTepuayinTe npucnocobneHus LUBETKOBbLIX PACTEHUI K CE30HHBIM M3MEHEHNAM
Knumara.

[5] Moyemy nosiBNeHWE YentCTEN U NApHbIX KOHEYHOCTEN MMeno BonbLLLoe 3HAaYEeHNE B 3BO-
NOUMK NMO3BOHOYHbBIX XKMBOTHBIX? BbICK&XNTE CBOIO TOHKY 3pEHUS.

O6bAcHUTE, Kakne 0COBEHHOCTU MAEKONUTAIOLLMX NO3BONSIOT MM Jy4LUe, YeM NpecMmbl-
Kalwmmes, npucnocabnueaTtscs K MEHSIOWWMCSH YCNOBUAM Cpeasbl.

9" aonious HENOBEKA

B mayke, nmosxanyii, HeT HUKaKOH Opyroi mmpodieMsbl, KoTopasa

Ob1 00CysKIAIACh CTOJIb AKTHBHO M 3MOIMOHAIBHO, KaK npobiaeMa
IIPOMCXOKIEHUA YeJIOBEKA.

HexoTopble CYHTAIOT, YTO YEJOBEK HE HMEEeT HHYEero obIero ¢ MHbIMU
(hopMamMu KHUBHU HA 3eMJie, ¥ BEPAT B aKT O0KeCTBEHHOTO TBOPEHUSA
yeJsioBeKa. [[pyrue apryMeHTHPOBAHHO JOKAa3bIBAIOT OOIIHOCTH
HCTOPHYECKHX KOPHEH 4Yej0oBeKa W IIPUMAaTOB.

MHorue BhIZ@OIIHECHA YUYéHBIe, HaUWHasA ¢ Apucrorens, — W. Kanur,

K. B. Jlamapxk, K. JIuaneii, 9. I'ekxeab u Apyrue — MHCAIH 0 GIH3KOM
POACTBE YeJIOBEKAa C BRICOKOPA3BHTOH 00e3bsHOM. OJHAKO IVIABHYIO POJb
B JIOK&3aTeIbCTBEe KHBOTHOTO IIPOMCXOMKIEHHA JeJIOBeKa ChIrpajia KHATa
Y. Napsuna «IIpoucxokaeHne 4eJ0BeKa W IOJOBOH oTdop» (1871),

B KOTOpOoii aTa Haes ObL1a 000CHOBAHA HA MHOINOYMCJIEHHBIX

M CHCTEeMATU3NPOBAHHEIX (haKTax.

C Ka)XIBIM I'oJ0M IAJEOHTOJOTHA NPEA0CTaBIAeT BCé OOJIBIIe HAYYHBIX
MOKA3aTeIbCTB 3BOJIOIMHE UYeJIOBEYECKOro poaa, AJAIIedcss MAJJIHOHEI JIeT.
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§ 53. Yenosek 1 NnpumaTbl: CXOACTBO U Pasnnuus

5 g
)‘) Kakue paHHble UCNONbL3YIOT Y4EHbIE NS AOKA3aTENbLCTBA IBONIOUMNT

PaszsuTHe NpeacTaBIeHHI 0 MPOUCXOKIEeHHHN YeaoBeka. O ToM, KaK YeJ0BeK
MOABUJCA Ha 3eMje, CI0XKEeHO MHOrO JIereHJ y PasHbIX Hapojos (puc. 120).
Cxo[CTBO YesioBeKa M HNPHUMATOB ObLIJIO 3aMeyeHO NOBOJBHO NaBHO. BIé
K. JIunneit 8 XVIII B. Buepsble 0TB&I UEIOBEKY MECTO B OTPfJe IPUMATOB
¥ JaJI eMy BH0BOE Ha3BaHHE «4YeJloBeK pasyMHbIH» (Homo sapiens). Ilokasas
HA OCHOBE CXOJACTBA CTPOEHHA TeJia CHCTEeMaTHYeCKOoe IMOJOMKeHHe UelloBeKa

JNNEFTEHA bl O NTPOUCXOXAEHUWU HENNOBEKA

JpeBHeernneTckuit
B6or XHym nenut Ha
FOHYapHOM Kpyre
nepebix Noaen

JpeBHerpeyeckuit Gor 3eBC NENUT NepebiX nioae,
a 6orvHA MyapocTy AguHa BOLIXaeT B HUX XWaHb

Anam v EBa B paiickom cany.
B npasocnasHoM
BEPOYHEHWN OHW SBASIOTCA
npapoavTenamu Bcex nioaen

Puc. 120. Jlerenns! pasHbIX HApPOIOB NOBECTBYIOT O MOSABJIEHMH YeIOBEeKA Ha SeMJe
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Kak IpeJcTaBHTelsd IIapcTBa JXKHUBOTHHIX, K. JIMHHe# caenas BasKHBINA Imar
B PellleHHH BOIIPOCA 0 IIPOMCXOKIEHUH YesIoBeKa. B jajbHelemM aTOT BOIPOC
paspabareiBanu Y. [JlapBHH B ero mocjaeJoBaATENIH.

B tpynax «IlpomcxosxaeHre uesoBeKa W 0OJI0BOH oTGop», «O BRIpaKeHUH
OMOIIHH ¥ YeJIOBEKa H KUBOTHBIX» JlapBUH NPHINET K BHIBOLY, UTO UEJOBEK —
HeoTheM/IeMas YAaCTh JKHUBOI HIPHPOAEI M €ro BO3HMKHOBEHHE IMOAYNHAETCS
00IIMM 3aKOHAM Da3BHTHUS OpraHmyeckoro Mmupa. OH ZOKA3aJ IPOMCXOMKIEHUE
YeJI0BeKA «OT HHMKEeCTOAIeH KUBOTHOM (hopMbl». Ha OCHOBAHMM CPaBHUTEJBHO-
aHATOMHYECKHMX M 5MOPHOJIOTHYECKHX NaHHBIX, YKAa3BIBAIOIIUX HA CXOICTBO
JeJ0BeKa U 00e3bAH, OH 000CHOBAJ UIEI0 UX POJCTBA, a CAeJ0BaTe/JIbHO, 1 00III-
HOCTH MX IIPOMCXOXKJEHHA OT APEBHEro MCXOJHOI0 IpeIKa.

CoBpeMeHHbIe HAXOKH HCKOIAeMbIX OCTAHKOB JAPEeBHUX NpUMaToB B KOOI
Adpuxe DOATBEeP:XIAKT CIpPaBeAIUBOCTH BhIBOAOB llapBuHa. [ake KaTomam-
yecKad IePKOBL Oblia BEIHYIKJEHA NMPHBHATHL €CTECTBEHHBIM ITPOMCXOKICHHE
YeJIOBEKA Kak OmoJiormueckoro cymiectsa. B 1950 r. ITana Pumcekmit ITuit XII
3aABHII: «YUeHHe [EePKBU He 3aIIPeraeT 3BOJTIIMOHHOMY YYeHHIO OBITE IIpeaMe-
TOM Hay4HBIX MCCJEJOBAHHH IO TeX 0P, IOKA OHMW IPOU3BOAAT HUCCIAEAOBAHMUS
0 OPOHUCXOKIEHUH YeJIOBEUECKOI'0 Tejia M3 yiKe CYIIeCTBYIONIed KUBOH MaTe-
pHH, HECMOTPA Ha TO, YTO KATOJIWYECKad Bepa 00A3EIBAET HAC IIPUAEDPIKHUBATHCS
B3IJIAIOB, YTO AYIIN CO3JaHbI HEMocpeaAcTBeHHO Borom».

B Bamu nHM H3yYeHHE 3BOJIOIMOHHON MCTOPHH dYeJOBeKa OBICTPO pas3BH-
BaeTcd, A HOBBIE HAyYHBIE OTKDPLITHA 34CTABJIAIT CYIECTBEHHO IOIOJHATE,
a IOpPOH M NepecMATPHUBATE CJAOKHBIIHECS IIPeACTABICHHS.

CBueTeIbCTBA MPOMCXOKICHUA YeJI0BEeKa OT KHBOTHEIX. C OHoIornyecKoi
TOYKM 3PeHUs YeJIOBEK PasyMHBIH OTHOCHTCA K pony YesoBeK, ceMeHCTBY JIo-
JIeli, MOJOTPALY BRICINHX IpuMaTOB (00€3hAH), OTPAAY IIPHMATOB, HIOJKJIACCY
IJIaleHTapPHbIX, KJAcCy MJIEKONHTAIOMIUX, IOATHITY ITO3BOHOUYHBIX, TUIY XOp-
IOBBIX. BOJIBINIOE KOJIMYECTBO JAHHBIX CDABHUTEIbLHON aHATOMHH, (DU3HOJIOTHH
H 9MOPHOJIOTHH CBHAETEILCTBYET O KUBOTHOM IIPOHCXO/JEHHH YeJIOBeKa.

@DopMHUpOBaHKE B IpoIlecce sMOPHOHAJIBHOTO PA3BHTHA UYEJIOBEKa XOP.IHI,
skabepHBIX Iejeid, MoJO# HepBHOUN TPyOKH, ABYCTOPOHHEH CHMMETPHH Teja
ompefesigeT OIPUHAIJIEKHOCTh UeJIOBeKA K TUIIY XOPAOBbIX. PagBuTHe MO3BO-
HOYHOI0 cToJjiba, ABYX Hap KOHeYHOCTEH — K MOATHIY M03BOHOUYHBIX. Terio-
KPOBHOCTBL, 00pa3oBaHHe MOJIOYHBIX KeJIé3, HAJUYHNE BOJIOC HA [OBEPXHOCTH
TeJaa CBUAETENLCTBYIOT O IPHHAAJEKHOCTH UYeJIOBeKa K KJJacCy MJIEKOIHUTAI0-
mux. PazBuTHe HeTéHBIIIA BHYTPH Tejla MaTePH U IHTAHHE ILJI0JA Jyepes ILia-
IIeHTY OIpPeeNAIT IPUHAAIEKHOCTE YeJIOBeKA K MOAKJIACCY MJIAIeHTAPHBIX.

JokaszaTensCcTBa POICTBA YEJIOBEKA M UeIOBeK00Opa3HEIX 00e3pan. MHoxke-
cTBO D0JIee YACTHRIX IIPU3HAKOB YETKO ONPeNeJAl0T IPUHAJIeHOCTh YeJoBeKa
K IOZOTPAAY 00e3bsH B OTPALE IIPHMATOB.
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Lnmnanae

nm660oH

Puc. 121, YenoseroobpasHble 06e3bAHE

® (CXOACTBO CTPOEHUA M pPaboThl MHOI'MX UeJOBEYECKHX OPraHOB C OpPraHaMH
ues0BeK000pas3HeIx 00e3bsaH. [lake BHeImHe dYeloBeK0ooOpa3Hble 00e3bAHBI
(puc. 121) noxosxu Ha NIOAEi: KPYIIHBIE Pa3Mepbl Tejla, AJUHHBIE II0 OTHO-

IIeHW0 K TYJOBHUINY KOHEYHOCTH, IIMHPOKHE IIJe4YH, OTCYTCTBHEe XBOCTAa,

BBICTYIIAIOIAH U3 ILIOCKOCTH JHUIA HOC, cXoaHAas (DOpMa YIITHON DAKOBUHEIL.
® V30p Ha KOMe MajblleB W JaJoHel IMHMIIAH3e W TFOPHJIIBI MOX0M HA de-
nopeuveckuii. [[IuMIaH3e W yeJIOBEK CXOXKH [0 CPOKaAM GepeMeHHOCTH
U TIOJIOBOTO CO3PEBAHMSA, MPOIEccaM cTapeHusA, (opme CIIepMaTO30UI0B.
BripakeHnue sMOIHHA ¥ MEMHUKa 00e3bSH TAKKe OUEHbL IOXOKH HA YeJsloBe-

ueckue (pue. 122, 123).

10~ Edumosa, 9 xa.
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Puc. 122. CxoncTBO MEMHKH Y€JIOBEKA H YeJIOBEKOOOpasHbIX 00e3bAH

Yucmo XxpoMocoM, UX (hopMa W pasMephl V YeJTO0BEKA B UeJ0BeK00OpasHBIX
00e3bAH CXOQHBI. ¥ IIMMIIaH3e, FOPHJLIEI B OPAaHI'yTaHA AUILIOHHOE YHCIO0
xpomocoMm — 48, a y uenosexa — 46.

Y uenoBeka u mumMnanse umeerca 6omee 90 % obmux reHos.

Ouenb OJIM3Ka MEePBUYHAS CTPYKTYPaA TaKuX 0EIKOB, KaK IreMOII00MH W MUO-
rJI00WH.

WneHTHYHEBI IPYIIBEI KPOBH YV YEJIOBEKa, IIHMIAH3€, TOPUJLIIBLI M OpAHTYTA-
Ha. «YenoBeueckue» rpyansl 0 u A uMmerorca y mummnanse, A, B u AB —
y opaHryraHa, A u B — y ropunnsl. KpoBs mumMnanse (¢ y4éTOM I'DYIIIEI)
MOJKHO 6e30II1acHO IepeJIMBATh YeJI0BEKY.

HaBecTHbl 06mue 3a00JieBAHHA M CXOJHOE WX MPOTEKAaHWe y IMHUMIIaH3e
H YeJI0BeKa.
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B mejaoM HaunboJbIIee CXO0ACTBO YCTAHOBJIEHO MEXAY YE€JIOBEKOM H IIIHM-
IIaH3e.

Paznuunsa Mexay 4eIOBEKOM H 4ejIoBeK00OpasHsiMu obe3paHamu. Mexny
JeJI0BEKOM H UeJIOBEK00OpasHEIMH 00e3bAHAMHA €CTh CYIIeCTBeHHEBIE PABIHUNA.
OHH BO MHOT'OM 06YCJIOBJIEHI:I HpHCHOCOGJIeHHOCTBIO YeJiOBEeKa K IIepeIBHXEeHHI0
Ha ABYX HOrax — IpaMOXOXKIeHHeM.

5 ) BCNOMHUTE, KAaKOBbI Pasnuynsa B CTPOSHMM TEa Y Henoseka 1 4enosekoobpas-
. HblXx 00e3bsAH.

ITosBoHOYHUK Ye/IOBEeKA UMeeT S-00pasHblil u3rud, a cToma — CBOJ (B OTJIH-
qH@e OT IJIOCKOH CTOIBI 00e3bAH), UTO CMArYaeT yAaphl U COTPACEHHE OPraHOB
npu xonb0e u 6ere. Ilanbibl CTOMBI YeI0OBEKA MAJIOIOABHUMKHBI M He CIIOCODHBI K
3axBary. Taa genoBexka OoJiee MACCHUBHBIA U IIUPOKUH, TAK KaK JepPKUT 00Jb-
IIy¥0 9acTh MAaCChl TeJla; rPyAHas KJeTKa yIJoIleHa.

MmeroTcsa cyIecTBEHHbBIE PA3JIMUNA B CTPOEHHH KUCTH. ¥ YejIOBeKa, B OTJIHYNe
OT 4eI0BeK000pasHbIX 00e3bsaH, O0JIBIION TaIel] pyKH IPOTUBOIIOCTABJIEH OCTAb-
HBIM MAJILI[AM, XOPOIIIO PA3BUT U OYEHb IO/BHIKeH. Biiarogapda TakoMy CTPOEHHIO
KHCTH PYKa crmoco0Ha K pasHOOOpPAs3HBIM M TOHKHM ABH:KeHHAM (puc. 123).

Ornnuaerca ¥ CTPOEHHE Yeperna: y YesioBeKa ciabee pasBHTHI HaJ0OPOBHEIE
Iyr'i, OTCYTCTBYIOT KOCTHBIE IPefHH, MO3TroBas 4acThb IpeodyazaeT HaJ JHIEBOH,
100 BBICOKHI, YeIIOCTH ¢ MaJIeHbKMMH KJBIKAMM, BbIPa)KeH M0A00DOAOYHBIN
BBICTYII, YKeBaTeJIbHbIE MBIIIIEI OTHOCUTEJLHO caadble. Macca mo3ra 4esnoBeKka
B 2—2,5 pasa 0oablne, 4eM y 9eJ0BeK00OpasHEIX 00e3bAH.

Emé pasuTenbHee OTJIMYUA B CIOCOOHOCTAX K PAcCyIOYHOM JeATelbHOCTH,
IIPOM3BOJCTBY OPYAMI TPy/la M pedeBoMy OOIIEHHIO.

Yenosek LLnmnaHze

Puc. 123. [IseTHOE pPeHTTeHOBCKOe M306paskeHne depena W KOMKHBIM y30p JafoHel
IIAMIIAH3e U YeJIoBeKa

10%
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9TH NIPHMepHl CBUIETENLCTBYIOT O 3HAUHMTEIHHOM OTJIHUYWM 4YeJ0BEeKa OT
obespsaH. CregoBaTeIbHO, COBpEMEHHEIE YeJI0BeK000pasHele 00e3bAHbl He MOTIH
OBITH IPAMBIMHY OPEIKAMH YesIoBeKa. [1aJle0HTONIOrH YCTAHOBUIIH, YTO SBOJIIOIH-
OHHBIE BETBH UYeJIOBEKA M IIMMIIaH3e pasolnnIuck 6—7 MJIH jieT Hasal, a JUHUS
TOPHJLI OTZAEJINJIACh OT OOIero creojya emeé pagblie — 7—10 MaH jer Hasaz.

Bonpocbkl n 3apaHus

[1] lNone3ysacb TekcTom naparpada, COCTaBbTE CXEMy, NoKa3blBAIOWYID CUCTEMATUYECKOE
MonoXeHwe 4YenoBeka B Knaccudmukaumm X1son npupoasl.
OxapakTepuayite obuine YepThl, CBA3LIBAIOLLME YENOBEKa U COBPEMEHHbLIX YeN0BEeKooO-
pa3aHbix 06e3bsH.
[8] WM3BecTHO, 4TO WUMMNAH3€e No CBOMM NpuaHakam Hambonee GMM3K0O CTOWUT K 4eNOBEeKy
(Hanpyumep, y WwnmnaHae 1 Yenoseka tonee 90 % 0BLWMX rEHOB, CXOOHbI BONbLUHCTBO
6enkoBs, rpynnel KpoBu). MOXET 1 3TO CXOACTBO CNYXWUTb A0KA3aTENbCTBOM TOr0, 4TO
YenoBek NPou3oLWEn oT WwumMnaHse? OTBET apryMeHTUpynTe.
Mcnonb3ya OONONHUTENBHYIO TUTEPaTYpy U pecypcel MHTepHeTa, cobepute martepuan
0 MeTOAax U3y4eHus gokasaTensCTBa POACTBA YenoBeka U YenosekoobpasHblix 0Bes3bsH.
CMOHTUPYIATE NPE3EHTALMIO W BbICTYNUTE C COOBLUEHNEM NEPen OLHOKNACCHUKAMM,

=]

§ 54. OcHoOBHbIe 3Tanbl 3BOMIOLUMN YesioBeKa

5
J) KakoBbl ABMXYLIWME CUNbI 3BOMIOLIMAT?

O61mme npegKH Yea0BeKa U YeI0BEK000pa3HbIxX 00e3baH. O0muMy IpeKamMu
COBPEMEHHBIX YeJIOBEK0OOPasHEIX 00e3bAH U Jio/el Obl1u dpuonumeru (0T JarT.
dryas — OpeBecHBIH W rped. pithekos — obesbsiHa, puc. 124). dtu o06e3baHEI
15—25 muH ger Hazaj ObLIKM INHPOKO pacupocTpaHessl B Adppuke, Asun u Es-
pore. BeicTpo GeraTh Mo 3emJie OHH HE MOIJIH H, CKOPee BCEro, IepeBHIaInCh
IO TOJICTBIM FOPUB0OHTAJNBHBIM BETBAM IEePEBbLEB.

IIpamionu — aBcrpamonmuTerkn. [IpAMBIME Ipe/IIeCTBeHHUKAME YeJIOBeKa
CUHMTAIOT agcmpanonumerxoé (oT jaat. australis — 10KHBIA U rped. pithékos —
obespaHa). X creneTHEIe OCTaHKHW OOHAPYIKEHBI IJIaBHEIM oOpasom B Ixxmoi
Adpure. ABCTpaTONUTEKU IPEACTABIANNA c000# GONBIIYIO I'PYINY BHIOB,
IIPOCYIIECTBOBANM B TeYeHHMEe AJUTEJIbHOrO OTPE3Ka BPEMEHHM — OHH KUK
4,0—1,2 mnH Jer Hasan.

ApcTpanonurexkos (cMm. puc. 124) TpyaHo HazBaTh TUONHYHONH 00e3bAHOH —
UX CTPOEHHe yiKe OUYeHb HANOMWHAJO YesioBeKa. Macca MX Teja COCTABJIANA
20—65 xr npu pocte okono 100—150 cm. 3HaUUTENBHOE CXOACTBO C JIOIBMHE
CYILIeCTBOBAJIO U B CTPOSHHUHM 3yOHOMH CHCTeMBI — OHHM MMeJH HebOoJIbIIne, [IOYTH
KaK y COBPEMEHHOI'0 YeJOBeKa, KJBIKK. PacnosiokeHne 3aThlJIOUHOTO OTBEPCTHA
B OCHOBAHHMH uepena, KaK y YeJIOBEKa, CBHJETEILCTBYET O TOM, UTO XOIUJIH
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SBONOUWOHHOE APEBO YEJIOBEKA

: endsek ‘p8.3YMﬂHﬁ
(KpoMaHboHeu) .

Yenosek
NpaAMOoXoasaLUmni

T

@

& ¢
3

X
o~ 3
=

=

=
-4
=
— 5

aBCTpanonuTeKku

ApeBHue mioau —
apxaHTpornsl

ApeBHue moau —
naneoHTponbI

CoBpeMeHHbie noau —
HEOoaHTPOMbI

Pue. 124. OcHOBHBIE 3TANBI 3BOJIOIHN TEI0BEKA




i PA3OEN IV. 3BONKOUNA OPFTAHWHECKOIO MUPA

OHH HA JBYX Horax. BosHMKHOBeHHe IPAMOXOMAeHUA — BaxkHelimee coGpITHE
B 9BOJIIONUH NPEIKOB YeJOBeKa,

ABCTpaJIONUTEKH HUCII0Ib30BAJIY IPHPOAHLIE IPeAMeTsl (KAMHM U NaJKN) KaK
opyausA AnsA A0OBIBAHMA MUK, 0XOTHl ¥ caMo0B0poHEl. HalileHHEIe B Ielepax
KOCTH KPYIHBIX KONBITHBIX ¥ MeJKHMX NABHAHOB F'OBOPAT O TOM, YTO ABCTDPAJIO-
IUTEeKH AKTUBHO OXOTHJIHCH U yrnoTpebasanu macHyo numy. Ilepexos Kk MmacHOA
MMHIIe CHIrPAJ OrPOMHYIO POJb B AajbHelell sBOMIONNH YeJIOBeKa.

Ansa nio6o3HaTensHbIX

OxoTHINCH ABCTPAJIONMUTEKN M HA NMOAOOHBIX cefe — HA MHOTMX HAWJeHHBIX
yepenax oOHADYKeHEl ABHEIE ciensl yaapoB. Ilogo6Ho coBpeMeHHBIM J0AAM, 601b-
LIMHCTBO ABCTPAJIONUTEKOB GbLiy npasmamu (y 6osbieil YacTH Yepernos NOBPesk JeHbl
JieBble BUCKH).

Cyasa mo McKomaeMbIM HAXOJKAM, OXHOBPEMEHHO CYIIEeCTBOBAJO HECKOJbKO
BU/IOB ABCTPAJIONNTEKOB, PA3JIHYABIIMXCH [0 TeJIOCH0MEeHUI0, CTPOeHHIO 3y00B 1
pacnpoctpaHeHuio. PacturensHoagHbe GOPMEI OTANYANHCE O0Jlee KPYNHBIMH pAa3-
MepaMH TeJIa ¥ MOLHLIMH UeIICTAMH; BeesalHble OblIM HaMHOrO nafmuee, iMmenHo
BCcesAHBIe HAYAIH INHPOKO MCIOJB30BATE AJS OXOTHI M pasfejKH TYII OPYAUdA, HO
M3TOTABJIHBATHL MX eIllé He YMeJH.

Haubo/iee BepoATHBIMH NpeaxkamMu poja Yenoeexk ObLIM paHHHEe ABCTPAJIOINH-
TeKH (Hanpumep, ascmpanonumex agapcruii, cm. puc. 124), xusmue 3—4 MIH
ner Haszanm. Mx ocranku HaifizeHe! B Bocrounoit Adpuke. IlosgEue BHABI aBe-
TPAJONUTEKOB 00HMTANIN y¥Ke BMecTe ¢ PAHHHMH (opMaMy 4eJOBeKa M MOIJIH
OBITH €ro XepTBaMu.

Yes0BeK yMenviil, MHABIIHII 0K0JI0 2 MJIH JIeT Hasas, ObLI MepBeIM, KTO OCTa-
BHJI TIocJie cefs IPUMHTHBHEIE TaJIeuHble opyausd. IMeHHO 110 3TOMY IPH3HAKY
oH OBLT BeIZEJEH B pox Homo (4esoBeK) U IMOJYVYNI HA3BAHUE «yMesblii». Heko-
TOpBIe U3 HAWJeHHEIX OPYAUN M3rOTOBJIEHBl N3 TBEPAOH KBAPIUTOBON raJlbKH,
crenUaJbHO MPUHECEHHOH M3 OTAANEHHBIX PaiioHOB. 3HAYEHHE TAKHX HAXOI0K
OrpOMHO, TAK KAK M3rOTOBJIEHHE OPYAHHA TpyAa — 9TO I'DAHHIE, OTIeJANas
yeJ0BeKa OT OCTAJBLHOM MPHUPOAbI.

YesioBeK yMeJblil HaUaJ PacIpOCTPAHATHECA IO ILIAHeTe, JaB Ha4dasao IIH-
poKOMYy <«Beepy» dopMm — dpesHeliwum nw0dam, UNN apxanmponam (OT rped.
archaios — npeBHUM, anthropos — 4eyoBek).

JdpeBHeiimue JOIH — apXaHTpombl. FI3BeCTHO MOBOJIBHO 3HAYHTEIBHOE
yucao GopM apxaHTpPONOB, KOTOPEIE KUIK Ha miaHere 1,6—0,5 maH ner Ha-
3azx. FIx okaMeHeBIINe OCTAHKH HAXOAWIU Ha TeppuTopuu Kuras, ManoHe3ny,
Esponsl, CeBepHoil AdpHuKH.

C 300/0ru4YecKo# TOYKH 3peHHuA Bce 3TH (hOPMBI OTHOCATCH K OJHOMY BUAY —
Yyenoéexy npamoxodauemy.
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Ans mo6o3HaTensHbix

Cnegyer OTMETHTH, YTO OCTAHKM YeJOBEKA NMPAMOXOAAIIEro GbIMM HAiLeHEI
npeskje, yeM o0HAPYAeHbl OCTAaHKH ABCTPAJIOINTEKOB U UeJIOBEKA YMEJIOro, II03TOMY
y49€Hble COYJIHM, YTO 3TO IIEPBOE JBYHOTOe cyllecTBo. Temeps MBI 3HaEM, 4TO 9TO He
TakK, HO HA3BAHME BHUJA OCTAJIOCH HEM3MEHHBIM.

Or coBpeMeHHOr0 YeJOBEKa apXaHTPOIOB OTJHYAJM MOIIHLIH HaaGpOB-
HBIA BaJMK, IOKATHIH 106, NJIOCKHA HOC, OTCYTCTBUE HACTOAIIEro moabopo-
M049HOTO BrICTyna. Macca mosra Oblia Goablle, 4eM y UeJOBEKa YMeJOoro,
u cocrasaana 800—1000 r. Cpeauuit pocT apeBHeHmMHUX Jofell Koxebancd
ot 150 go 170 cmM.

ApXaHTPOIBI XKHJIH B IEIepax, YMeJU CTPOUTh IPUMUTHBHEIE VKPBITHA U3
raMHeill 1 BeToK. C momMoIsio 6oJiee COBEPIIEHHBIX OPYAUH, PYOHI I KAMEHHBIX
ceueK, OHM YCIIEIIHO OXOTHINCEh U pasjenslBanu fo0bray. Cragueiil o6pas :xus-
HH, KOJUIEeKTUBHAA 0X0Ta ¥ MHAS TPYAO0Bas JeATeILHOCTE BelIH K JaJbHelmemMy
Pa3BHTHIO TOJIOBHOrO Mo3ra. Cys mo ero paamepaM U PeKOHCTPYKIIUK CTPOEHUSA
ropTaHH, ApeBHeHINue JIOAN ObLIN CIIOCOOHEI K MPMMHUTHBHON pedn.

JoOBIBATE OTOHBE ADXAHTPONEI €€ He YMeJIH, HO 3a00TJIMBO COXPaHAIH
U MoAJep:XUBaIH ero rogaMu. OroHbL CHena YeOBEeKa MeHee 3aBUCHMBIM OT
KJIMMAaTa, IMO3BOJIHI IIMPOKO PACCeJHUThCA IO 3eMJje, ChIIPaJ BaXKHYIO DPOJb
B COBEPIIEHCTBOBAHHMH OPYAHUM TPY/IA.

BosEHMKHOBeHMEe peul, M3TOTOBJIEHHE OPYAHMI Tpynaa, obIecTBeHHbINH 06pas
HH3HH, HCIOJIb30BAHHE OTHA BBIJEJIHUJIN YeJIOBeKa M3 MHDAa OKPYKAaoIei ero
npupoael. BMecTe ¢ TeM 5BOJIOIUSA APXAHTPOIIOB IILJIA II0J BO3AEHCTBHEM ecTecT-
BeHHOT0 oTbopa, T. €. MOAYMHANACE OHOJOTHYECKHM 3aKOHAM.

Ilocne mepuona makcumasbHOro pacusera (600—400 Teic. ser Hasazn) ap-
XaHTDPONEI HCYE3JIH, JaB HAYaJi0 HOBOM IpyIne — APeBHUM JIIOAAM, HIH NALeo-
anmponam (0T rped. palaios — npeBHuit U anthropos — 4enoBex).

JdpesHue mogu — majgeoaHTponsl. Ilo MecTy mepBoil Haxoaxku B 1848 r.
(monuna p. Heanpeprans, I'epMannsa) Dale0aHTPOIOB HEpPeIKO HA3LIBAIOT He-
aHAEepTAIbIAMH.

B Hacrosmiee BpeMs ocTaHKH 2TOH ApeBHEH I'PyNNbl JIOAei, KHBIIUX OT
300 mo 40 Teic. JeT Hasax, HaigeHsl B EBpone, Adpuke u Asuu.

KameHHEIEe OpyAusa HeaH[eDPTAJbIEE [I0 CBOEMY HA3HAYEHHUIO ObLIM PAa3HO-
00pa3HBl ¥ NPeICTABIANN cO00H PAa3HOBHAHOCTH OCTPOKOHEUHUKOB, CKPEGes u
pyomui. JIpeBHEMe JIOAM YMEIH He TOJILKO HOAAEePKHUBATh, HO W J00LIBATE OTOHb.

ITaneoaHTponbl GBHIIA YMEIBIMH OXOTHHKAMH — B palioHax € XOJOTHBIM
KIMMATOM MM IPHXOJHIOCH OTBOEBEIBATH YOEKHIIA-NeMepPhl V OMACHBLIX XHIII-
HUKOB — IIeIePHBEIX MeABe[ei M JILBOB.
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Ansa nob6o3HarenbHeIx

YuéHble 00HADYIKIIIN CYIIEeCTBOBAHNE OXOTHUYBHUX KYJIBTOB Y HEKOTOPLIX IVIEMEH
ApeBHHX Jiofei. B nemepax EBponr! ObIM HaliieHB! IPEBHHE «AJITAPU» C MeBEKb-
uMu depenaMu. CamMble mepBBIe 3aX0POHEHU JIIOZeH OTHOCATCH K TOMY K€ BPeMeHH.
IIpennonaraioT, 4TO y HeaHAEPTAJIBIEB BlIePBEIe BOZHUKJIO NIPe/cTaBlIeHue O 3arpob-
HOH U3HU. BepoaTHO, UM NpHUHAIJEKAT U OepBbIe IIard B 06JIacTH MCKYCCTBA.

[TaneoanTpOonEbl OBITH HEOAHOPOAHOMN rpynmnoi. Mx spoaroonud Imoma B ABYX
HampaBJeHHAX. B peayabraTe or6opa Ha MOIHOE TeJIOCH0MeHNe BOSHUKIHA KJIAaCCH-
YecKHe HeaHJAepTaabllbl. JTa 9BOJIIMOHHAA CTPATETHA IPHHECA JHAIIb BPeMeHHBIH
ycrnex B Oopebe 3a CyLIEeCTBOBAHHE, M KJACCUYECKUEe HEeaHJepPTaJbIlbl BEIMEDJH B
pes3yabTaTe KOHKYDPEHIIMH ¢ DoJiee IPOTPEeCcCUBHEIMH (hopMaMy maseoaHTponoB. Ot
KJIaCCUYEeCKUX HEaHJEePTAJbIEB TeX OTJMYAH H3SAIIHOE TeJIOCTI0XKeHHe, BEICOKHI
106, TOAOOPOAOK, CBHAETEJLCTBYIOIIHI O PA3BHTHHA PeYH.

I'maBHOe HampagBJIeHHE 3BOJIIONUH IPOrPECCUBHON (DOPMEI IAJIE0aHTPOIIOR —
VCJIOKHEHHEe COIIMANBHBLIX CBsi3eil B pooBEIX rpynnax. OnslT oZHOTO IOKOJIE-
HUA [epefaBalici APYIOMY, ¥ BIUAHHE COIIMAJBHBIX (DAKTOPOB B SBOJIIOIIAH
CTAHOBHJIOCH CHJbHee. JTO IIOMOIJIO UM BEIKHTE B O0phOe 3a CyIeCcTBOBaHHE
u mpuseno 50—40 Teic. JeT Hasal K BO3HHKHOBEHHIO 4el06eKd PA3yMHOZO
(Homo sapiens) — BHJAa, K KOTOPOMY IPUHALJIEHHUM U MBI C BAMH.

CoBpemeHnHbI€ JI00H — Heoanmponst (OT TPed. neos — HOBLIA, anthropos —
yenoBek). Ilo mecty neproit Haxonku B 1868 r. (rpor Kpo-Mauson, ®@panius)
HEOaHTPOIILI HAa3BaHBI KPOMAHbOHYAMU. B nanbHelllieM OCTAHKH MCKOMAEMBIX
aoneil coBpeMeHHOro (huauuecKoro Tuia ObLIH 00HapysKeHbl B EBpone, Asum,
Adpure, Apcrpamuu. [To BHEIIHNM NPH3HAKAM KPOMAHBOHIIEI HEe OTJIHYAINCE
OT JI0Jieil COBpEeMeHHOro (pusu4yecKoro THIIA.

KyapTypy HeoaHTpomoB oTIMYaNM OIPOMHOe pasHooOpasue opyAuil Tpyna
(HOH, KONBA, IPOTHKH, CKPeOKM, UIJILI M Jp.) H, KAK MOMKHO IPeII0I0MKHTE,
CJIOKHASA TPYAOBaA NeATeIbHOCTD.

BosHuKHOBEHHEe HCKYCCTBA W HAYAJNBHBIX (DOPM PEIUIHH: OXOTHMYLEH Ma-
T'MHd B TOTeMH3Ma (Bepbl B KPOBHOPOACTBEHHYIO CBfA3b IJIEMEHU C JKMBOTHEIM
HJIH pAacTeHHeM) — CTAJO BAajKHOH CTYIEHBIO B COIIMAJNLHO-KYJIBTYPHOM pas-
BUTHH 4YeJ0oBeKa. EIé 04HO 3HAUUTENBHOE JOCTHIKEHHe — IIePeXo[] OT OXOTHI
¥ coOHpaTeJbCTBa K YKUBOTHOBOJACTBY M 3eMJIefesnuio. [IpupyJyeHne s KUBOTHBIX
W OKYJbTyPHBaHME PACTeHMIH YyMEHBIIHJIH 3aBHCHMOCTE OT HeDJIaronpuATHBIX
¢$axTOpOB Cpegml.

OxBaTeIBad MBICJAEHHBIM B3TJIALOM 3BOJIIIMOHHBIH OYTh YEJIOBEKA, MBI
BHUAMUM, 4TO CO BpeMeHeM poJib OmosoTHYecKHX (haKTOPOB, B IEPBYIO oUepelb
ecTecTBEHHOr0 O0TOOpA, IIOCTEeNeHHO ocjiabjia, a poJib COLHAJBHBEIX (DAKTOPOB
YCHJIMJIACH, IOKA B KOHIIE KOHIIOB OHH HE CTAJH BEeAYIINMMH.
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Bonpocel u 3agaHus

HasosuTe NpM3Haky, KOTOPLIE OTAWYANW aBCTPaNONMTEKOB OT YeNnoBekooBpasHbix 06e3bsH.
Ob6bsCHWTE, Ha KAKOM OCHOBaHMW apxaHTPOnNoB OTHOCAT K NIOAAM, @ HE K Npaniogsm.

B kakom HanpaeneHuu Lwna 3soMioLUns NaneoaHTponos”?

Mo TekcTy § 54 yyebHuka v puc. 124 coctassTe Tabnuuy, B KOTOPOW OTpasuTe ocobeH-
HOCTK CTPOeHUs 1 oBpasa XU3Hu Kaxa0ih 3 Gopm NpeaKos Henoeeka.

MpuBeanTe NpUMEpPBl YCUNEHUA PONu CouManbHbiXx PakTopoBs B 3BONOLMKM YenoBeka.

=

§ 55. Ponb pesatenbHOCTU YenoBeka B Omocoepe

3 ) KakoBbl NOCNEACTEBUA XO3HNCTBEHHON AeATENbHOCTH YE0BEKa A5 NPUPOLHbIX
2 aKocucTem?

BazaumopgeiicTBHe YeI0OBeKa M NMPHPOABI. 14 PAHHUX CTAAHN SBOJIOIUHN
YeJIOBEKA XapaKTepeH IIPUCBAMBAIOIINI TUII X03slicTBa. YelI0BEK BCE HeOOXO0Mu-
moe Opaj y npupo/bl, He 3a60TACH 0 BOCCTAHOBJIEHUH HCIOJIb3YEMbIX PECYDPCOB.
CyimiecTByeT MHEHHe, UTO IPHCBAMBAKIIEEe XO03AHCTBO He HAHOCHUT GOJBIIIOrO
Bpeja IIPHPOJe, TAK KAK UeJoBeK 3a0MpaeT POBHO CTOJBKO, CKOJIBKO €My HYMK-
HOo. OgHako 210 He Tak. HeaHZepTanblbl 1 KPOMAHBLOHIIE OBLIM OXOTHHKAMHA
HA KPYIHBIX JXHBOTHHIX. B HX apceHase HAXOAWJIOCH AOBOJBHO 3(hdeKTHBHOE
OXOTHHYBE ODPYMKHE: JYK M CTPeJbl, KOoIbA U ApoTUKH. KpoMme Toro, dyeaoBek
OpUMEHAJ 3aTOHHBIE METOJBI OXOTHI, IPH KOTOPEIX HAIPACHO T'HOJH AeCATKH
U COTHHM 3Bepeil, M03TOMY APEBHHE JIIOAH MOTJIM CHUJIBHO MONOPBATH UHCJIEH-
HOCTB M JaXXe II0JHOCTHI0 VHUYTOKHTE HEKOTOPBIe BUAEI JKHBOTHEIX (puc. 125).

IIpu mepexone K 3eMJIeleIMI0 U CKOTOBOJCTBY (BOCIPOM3BOAAIINI THII XO-
3A1cTBA) BOBHUK M30BITOK IMILEBHIX PECYPCOB M KaK CJeACTBHE — OBICTDHIH
poct Hacenenusa. Co BpeMeHeM 3TO IPHBEJIO K He@HIUTY MAXOTHLIX 3eMeJb.
Ha repputopun siecHo# 30HbI EBponIBI 3eMIIe/ie/ile U BBINTAC CKOTA CTAJIA OCHOB-
HOl MPUYMHON M3MeHEHHS eCTeCTBeHHbIX coo0iiecTB yixe K CpegHuM BeKam.
Hanpuwmep, B XVII B. B EBpone u CepepHo#i AMepHKe HOYTH IIOJHOCTBIO OBIIN
CBeJIEHBI IIHPOKOJUCTBEHHBIE JIeca.

Co Bropoit nonoBuHEl XIX B. paspyinarmilliee BIUAHNE HA MIPHPOAY HAUHHA-
eT OKAa3bIBATE OYPHO PA3BMBAIOIIASCH MPOMBIIIJIEHHOCTE. B HacTosllee BpeMs
3arpA3HEeHMEe OKPYKAIoIMed cpe/ibl MPOMBIILIeHHBIMA IPEANPUATASIMA 0XBATHI-
BaeT NPaKTHYEeCKH BCIO 3eMJI0. YesloBeYeCTBO HMCIIOJIb3YeT HeBO30OHOBIIeMEbIe
NPUPOAHEIE 3HEPTEeTUYECKHe pecypchl (yroib, ras, HedTh) TAKUMH TeMIIAMH,
4yTo B TeueHHe 100—150 seT 0oHM MOryT OBITH HOJHOCTHIO UCUEPIAHBI.

IIpn cixmrasmm TomnaMBa B OKPYI/KAKIIYIO CpeAy IoIlafaeT OrPOMHOE KO-
JINUEeCTBO YIVIEKHCJIOTO Tasa M IIapoB BOJALI, UTO BBLI3LIBAET TAaK HAa3bIBAeMBIi
MapHUKOBEIN adhdexT. BriOpoc MeTaIIyprudecKuMu IPeAIPUATUAME OKCHIOB
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XUBOTHbLIE KAMHO30%, UCTPEBJIEHHbBIE YHEJIOBEKOM

MewiepHuil MeasensL Bonblueporuil oneHs MamoHT

Tak
npoxoauna
oxoTa Ha
MamOHTOB

3TOro MaMoHTEHKa

MaMOHT — 4acTb My3eiiHOR Y4EHBIE OGHapYXWUIN
3KCNO3ULMK B BE4HOW MepanoTe

Puc. 125. HexoTropeie BUABI 3UBOTHBIX, HCTPEOIEHHbBIE YEJIOBEKOM
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a3oTa ¥ cephbl IPUBOAUT K BBINAAEHHUIO KHUCJOTHHIX OCAAKOB. OTO YrHeTaolle
IelicTByeT HA PacTeHHUA M BOAHEIX obuTaTeseil.

CoBpeMeHHOe 00IIECTBO IPHUIILJIO K HOHUMAHUIO OrPAHUYEHHBIX BO3MOXHO-
creit 6mocdepsl. CTaso OUeBHAHEIM, YTO KOJOIHYECKH IPAMOTHOE ¥ PALIMOHAN b-
HOe IIPUPOACIIOJAL30BAHNE — eIUHCTBEHHO BOSMOMKHBIH MYyTh BEIXKUBAHUSA YeJIo-
BeuecTBa, [106anpHAA aKOIOrHYecKad nTpobieMa COBpeMEHHOCTH — COXpaHeHHe
BCero MHOroo6pasusd NPUPOAHBLIX SKOCHCTEM KaK cpefibl OOMTAHNA YesIOBEKA.

Koasomounsa npupoas: u obmecrsa. B. 1. Bepraackuii 6611 nepseiM, KTO
MOHAJ BAMHOCTh MMAPMOHUYHOrO B3aanuMoaeicTBUA NPUPOALI U o0lecTBa — KO-
aBosaonuu. B camom Hauane XX B. 0H cOpMYNTHPOBAJ HAEK O YeJOBeYeCTBe
Kak MoIjHo#l reosoruueckoil cuiae maaHeTHl M CO3JAJ yYeHHMe O Hoocdepe.

ITox noocgepoil (0T rped. noos — pasym u sphaira — map, cdepa) B. 1. Bep-
HAACKUN MOHUMAJ KaAuecmaeH o HO80€e COCTNOAHUE 8 280I0ULUL Ouocgepsl, Korjaa
yeji0BeyecTBo GepéT Ha cebsa OTBETCTBEHHOCTh 3a €€ JanbHelilllee pasBUTHE.

ITepexox ot 6uocheps! kK Hoocdhepe — eIUHCTBEHHBIN NMyTh, BeAyIIUi K CO-
XPaHeHHUIO U IPOLBETAHMIO JKU3HHU U UenoBexka. Buocdepa MoxkeT cyimiecTBOBaTh
fea yesoBexa, a yesJoBeK BHe Omocepsl CylleCTBOBATL He MOXKeT.

Ilna obecrneyeHUs CBOEro AajbHeHIIero passUTHA YeJI0BeYeCTBY MPeNCTOUT
HAYUYHUTBCA COM3MEPATH CBOM MOTPeOHOCTH ¢ BO3MOMKHOCTAMMU Onocdepsl.

Ilepexon 6uocheps! B Hoochepy BO3MOMKEH IPH CJAEAYIOIMIUX YCIOBHAX:
® BRICOKHI YPOBeHb PA3BUTHUA HAYKHU U 060CHOBAHHOCTH C HAYYHBIX MO3UIUN

J000it yesoBeuecKo AeATEIBHOCTH;
® jyCKJIYeHHe BONH U3 uaHu obiecTsa, BcecTopouHEuil o0MeH nHbopManneit

MeXX Ay JI0JbMH;
® BLICOKOE KAYECTBO JKMBHM JIIOJell B caMbIX DA3JIUYHBIX CTPAHAX M YACTAX

Haiell nJaHeTHl;
® couManabHOe PABEHCTBO JI0Zeli, HesaBHCUMOE OT COLMAaNbHON U pacoBoit

NIPHHALIEHHOCTH;
® [OMCKM AJbTePHATUBHEIX TEXHOJIOTHH, OTKPBITHE HOBBEIX MCTOYHUKOB 9HEP-

ruu (ocoberHO adheKTUBHEIX cOCOO0B UCNOJIb30BAHUA dHEPIHH COTHEYHOTO

H3NyYeHud).

IlonsaTHe 0 KO2BOJIOUMH 4YesoBeka u Omocdepsi, T. e. 0 He0OXOAUMOCTH
MONAHOH COraACOBAHHOCTH DA3BUTHUA uUejOBeyecTBA ¢ passutTueMm OGuocdepst,
BBén pycckuil yuénniit H. H. Moucees. IToucku nyreit Takoro onTHManbHOro
BaauMogeiicTBuA obiecTBa U IPUPOALI HANIPABJIEHE! HA U3MeHeHHe TeXHOJOIHHU
MPOM3BOACTBA M XapakTepa norpebiaeHus, NepeocMBICIeHNe NMPeKHUX HOPM
MUBHH U KYJIBTYPHBIX TPagULAiL,

Konuenuus yeroituusoro passurua. B goxkaaze MexayHapogHoit KOMUCCHH
OOH (1987) 6bl1a IpPeANOMKEeHA KOHYENYUA YCmolliueozo padéumus — TAKOTO
PasBHTHA MHUPOBOT0 coofliecTBa, IPH KOTOPOM YAy4YIlleHHEe YCAOBUM KU3HU
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BUOPA3BHOOGBPA3UWE NNAHETHI

Byayuwee

Wk g ol
R

HacTtosuwee

Puc. 126. Coxpanenue GuopasHoobpasus duochepsl — 3azaua yeJOBEYECTBA
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H YAOBIETBOPeHHe MOTPeOHOCTeH YejoBeKa ocyllecTBiATcA Oe3 yimepba ais
OyaymIux MOKOJIeHHH.

BoapeiicTBre Ha OKDYIKAOIIYIO CPEIY HOJIKHO OCTABATHCH B IIpefesax BO3-
MOKHOCTeH buochepsb.

Korgepennua OOH no oxpy:kaiomieil cpeie W PasBUTHIO, MPOXOMHBIIAS
B Puo-ge-iHaneiipo (1992), yTBepanIa KOHIENIHWIO YCTOMYHBOTO Pa3BUTHA
KaK PYKOBOJCTBO K JAeMCTBHWIO JJg BCeX CTpaH Hallel mIaHeTsl B XXI B.
B kommennum Obla M3JI0KeHA CTpaTerud, OCHOBAHHAA HA Y46Te MHTEPECOB
1 DoTpedHOCTE HE TOJBKO HbIHEIIIHUX, HO U OVAVINUX IOKOJeHHH moaeii. 9To
KacaeTcd IepecTPOUKHM BeeX cep xua3Hu obujecTra. KoHuenmusa yeroiiunBoro
Pa3BUTHSA BKJIOUYAET:
® CTPATErdui0 Pa3BHTHUS IIPOMBINITIEHHOCTH — OTKAZ OT CTAPBIX (DOPM DKCILIY-

aTallyuy NPUPO/bL ¥ IIePeX0] Ha HOBbIe TEXHOJIOTHH, IIO3BOJAIIHAE ITPe]-

OTBPATHUThL 3arpsasHeHHe O6Mocdepsl, COKPATUTHL MoTpebieHne HEBO30OHOBH-

MBIX IIPUPOJHBIX PECYPCOB;
® CTPATerdio PasBUTHA CEILCKOI0 X03AHCTBA — IIOBBINIEHHE YPOKANHOCTH Ha

OCHOBE PAllMOHAJLHBIX IPHEMOB 06pabOTKH IMOYBEI;
® COTJIacOBAaHHYIO JeATeJbHOCTh JAeil aad obdecliedeHHUs PAIlMOHAILHOI'O

HCIIOJIb30BAHKA IPUPOILI M IPeo/J0JIeHUA dKOJOIMYeCKHX KaTacTpod;
® peanMs3anyi0 NPUHIUINA IJIAHUPOBAHUA CeMbH, TAK KaK IPH HBIHEIIHEM

TeMIle POCTa HaceJleHUd IJIAHETHl yJIYYIIeHHe SKOJOTHUYECKOH CHTYAIMH

HEBO3MOXKHO;
® coxpaHeHHe OMOJIOTHYECKOTO pasHoobpasusa 6uocheps! (puc. 126).

HMrak, B meHTPe CTPATEeruH yCTOMYMBOIO DA3BHTHS HaXOAMTCA UeJOBeK.
CraHOBUTCA OYEBMIHBIM, YTO OT TOr0, KaKMM Oy/JeT 3TOT 4YeJIOBEeK W KaKOoBa
OyzeT cHcTeMa ero HPABCTBEHHBIX I[@HHOCTEl, 3aBUCHUT He TOJBLKO ero IMJYHAsd
cyarba, HO U cyanba Bcell IIaHeTEHl.

Bonpocsl 1 3apaHua

OxapakTepu3syiiTe B3avMOOTHOLLEHWUSA YENOBEKA U NPUPObI Ha Pa3HbIX aTanax ux paseu-
™A,

MoxHO nu yTBEpPXaaTh, YTO HA COBPEMEHHOM 3Tane pa3suTia 06LecTBa ecTk BCe npeq-
nockbinkn ans nepexopa 6uocdepsl B Hoochepy? OTBeT apryMeHTUpyiTe.
lNpokomMMmeHTUPYiiTe BelpaXkeHWe OAHOro M3BECTHOro 3Konora: «Mbl He yHacnenoBanu
3emnio OT cBOMX poguTenei. Mel e€ B3anmn B3aiMbl Y CBOUX AETEM».

OBwAcHUTE, YTO CneayeT NoOHWMATL Mof KOIBOMOLMEA Npupoasl v oblecTsa.
O3HakoMbTECh C NONOXEHWAMM KOHLENUUW YCTOMYMBOro passmtua. B MHTepHeTe
(www.elementy.ru, www.ru.wikipedia.org) n B Hay4HO-NonynsapHoi nuteparype nonbepute
mMarepuan, UNNCTPUPYIOLWNIA KaXO0e U3 3TUX NonoxeHuii. MNoaroToBsTe NpeseHTaumio
1 obcyouTte Matepuan ¢ O4HOKNACCHUKaMU,

B N

@



«CTPOEHWUE N ®YHKUWW KNETKW — 3NEMEHTAPHOW XWUBOW CUCTEMBI»

UccnepoeaTtenbckas paborta no teme «MocTtynneHne Bogbl B KNETKy»
(Ha ocHOBe MoAenu XUBOW KNeTKU «KneTtouku» TpayGe)

HzBecTHO, YTO OJHUM U3 NPOAYKTOB pPEaKIIHH MEJHOTO KYIOopoca C JKEJ-
TOM KPOBAHOM COJIBI0 SABJAETCA MOJYIpPOHHIaeMas MeMOpaHa (eppoluaHuga
menu (II), xoTopas XOpOIIO IPONYCKAEeT MOJEKYJHI BOABI M He MPONYCKAaer
mosiekyssl CuSO,. BeicKaskuTe CBOM IIPEAIIONIOMKEHUSA O TOM, UTO IPOM30HET B
npo0HPKE ¢ PACTBOPOM MEJHOI'O KYIIOpoca, eCJIHM B HET'O IOMECTHUTDH KPHCTAILIINK
JKEJITON KPOBAHOM COJIH.

ITocTaBbTe COOTBETCTBYIOIIMI DKCIEPHMMEHT U IIPOBEPhTE CBOIO I'HIIOTE3Y.
Ha 4éM OCHOBEIBaeTCA POCT UCKYCCTBEHHOH KJIeTOYKH?

Hcnoneaya pesyasTaThl ONBITA M OHOJIOTMYECKHNe 3HAHHA O TOM, UTO ILIa3-
MajieMMa JKHBOH KJIETKH TaKKe o0iazaeT CBOHCTBOM HOJYIPOHHIAEMOCTH
(HanipuMep, MOJIEKYJIBI BOZABI JIETKO IPOXOAAT yepe3 MeMOpaHy), OTBEThTE Ha
mpezjaaraeMblil HUze BOIIPOC.

H3BecTHO, YTO (PU3HOMOrHUECKHH PACTBODP, KOTOPBEIH BBOAAT BHYTPHUBEHHO
npu GONBIIHNX KPOBOMOTEPSAX, mpexacrasiasger coboit 0,9-mponeHTHEI pacTBOp
NaCl. Yro npou3o#aéT ¢ KJIeTKaMM KPOBH, eCJIH HCIIOJb30BATh PACTBOP MEHb-
mei KoHmeHTpanuu? Bobiell KOHIEHTPANNH?

MUccnepoBatenbckaa pabora no teme «PaapeneHve nNnUrMeHToOB fUcTa
MeToaoM Xpomartorpadpun»

Insi paseneHnsa MIATMEHTOB IPUMEHAOT MeTo ] XxpomMaTorpadHuu, OCHOBAH-
HBIH HA pacIpelelleHHH HCCIeAyeMbIX BeIleCTB MeX Ay AByMdA (asaMu — He-
HoABHXKHOM (TBépHaa dasa UiIH KHAKOCTE, CBA3aHHASA HA MHEPTHOM HOCHTeJIE)
¥ MOABHMIXKHOM (raszoBas MM KuUgKaA dasza).

Caesxue JIHCThA PACTEHUI PA3OTPHUTE IECTHKOM B CTYIIKe [0 KaIHIeo0pasHo-
T'0O COCTOAHHA (JIJIH INOJYYEeHHA JYy4YIIero pe3yjabTaTa MOXXHO ,uoﬁanwrb HEeMHOro
KBapIieBoro necka). [fo6aBbTe aTHIOBBIHA CIHDPT U IPOAOJKAiiTe pacTUpaTh A0
PacTBOPEHHSI IUI'MEHTOB JIUCTA B CIIUPTe. BHITAKKA NHI'MEHTOB J0JKHA HMETh
TéMHO-3€JIEHBIN IBET.

C DOMOIIBI0 BOPOHKH OPOQHILTPYHTE BBITAMXKKY Yeped OyMaskHBHIH (UIBTD B
xuMudecKuii crakad. Ha nonocke GHIBTPOBAIBHOM GyMaru IImMHOM 8 cM 1 mupu-
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HOIT 3 cM KapaHAAIIOM HAUYEPTHTE CTAPTOBYIO JIUHHIO, OTCTYIIUB IPHMEPHO 3 CM OT
Kpasi. Ha Heé mpu moMoIy TOHKOr0 KanujIApa HAHEeCHTE BRITAMKKY (110 KaIiaM).

Yrob6bl KOHIEHTPAIUA BBRITSAMKKK IHTMEHTOB Ha JIMHUH ObLIa BBICOKOH, Ha-
HeceHHe moBTopuTe 5—6 pas. ByMmary mepHoAWYecKH MOACYIIUBaiTe, 4T0OE
IIMTMEHTHI He PACTeKANIHUChE U He obpasoBasn Oosbinoe naTHO. [lonocKy GUIbT-
poBaJibHOM OyMaru moMecTHTe B CTAKAH, HA JHEe KOTOPOrO TOHKHUM CJI0eM HAJNHT
oyuIeHHBIH 6eH3uH. C MOMOMIBIO CKOTYA 3apaHee IPUKPENHUTEe K KpadAM CTaKa-
Ha HHATKY, 4 Ha Heé IOoABechTe OYMarKHYI0 IOJIOCKY, KOTOpas CBOMM HMMXHUM
KOHIIOM OyaeT Iorpy’keHa B pacTBopuresib. CTaKaH cliefyeT 3aKPBITh CTEKJIOM.

B pesyabsrare Ha GHIBTPOBAIBHOM OyMare MUIMeHTHI PA3AEISATCA U pacipe/e-
JIATCA B OIPEJeIEHHOM NIOPAAKe: IIePBBIM CHHU3Y afcopbupyeTcsa XJIOPO(hHLI 8 —
JKEJITO-3eJIEHOTO IIBETAa, 3aTeM XJIOPOMII @ — CHHe-3eJIEHOTO IBeTa, BHIIIe
kca"HTO(GMILI (3xénTad noyoca). KapoTus oueHb GBICTPO ABUAKETCA W PACIOJaraeTcs
BBEPXY IIOJIOCKHM XpoMaTorpa(uyueckoir OyMars y JUHHHM DACTBODHUTENA.

Hcnoneaysa AONOIHUTENBHYIO TUTEPATYDY, pecypcbl HTEepHeTa, BEIACHUTE,
YyeM OTJIHYAIOTCH XJI0podHUIIsl @ H 8. KaKyio poib B (hOTOCHHTE3E UI'PAET KalK-
IBIA U3 BBIABJIEHHBIX THTMEHTOB?

«OPFTAHUM3M — UEJIOCTHAA CUCTEMA»

MpoexkTHasa pabGoTa no Teme «Bbiasenenne Hanbonee 3P PEKTUBHOrO
cnocoba pasMHoXeHua duanku ysambapckon»

BospMuTEe HECKOJNBKO JUCTHEE QUANKH y3aMOApCKOH (CEHIIOIHHN) OXHOTO
copra.

B kauecrBe cyOcTpara AJs YKOPEHEHHA DPACTEHHS MOMHO BbIODATH IIOYBY
C IPHUINKOJLHOTO YIACTKA HJIHM TOTORYIO0 IOoUBY «CeHmommsa», 100ABUTE B Heé KpyI-
HOBEPHUCTEIH Iecok, TopdhsaHble TabieTkH, charayMm u Boay. BraskHseri cyGeTpar
HACBIIbTE B IJIACTHKOBEIN crakaHumk (2/3 crakaHa) ¥ IOMECTHTE B HErO JIMCT
N JTHCTOBO YepeHOK duatku. HakpoiTe cTAKAHUYNK ILUIACTUKOBLIM IIAKETOM.

B xa:xaplil u3 cybcTpaToB NOMECTHTE [0 TPH 00BEKTa: JHCT C YepelmKkoM,
JucT 6e3 yepenrka M JUCTOBOH UepeHOK (BbIpe3aeTcsa KOHYC M3 JIMCTOBOM ILIac-
TAHKH 10 TJIABHOM XUJIKe, PACIIMPEHHLIH y BEPXVIOKHK JIACTA M 3ay:KeHHBIH
K depemKy). Bce yKopeHsAeMEle YepeHKH AOJYKHBI HAXOAUTHCA B OQHHAKOBBEIX
VCIOBHAX OCBEIIEHHOCTH ¥ IIPH OJHOM M TOH JKe TeMIepaType.

PHUKCHDYHTe B THEBHUKe HAOII0AeHU 10sBJIeHHE IePBHIX JOYEDHUX PO3ETOK
y xamgoro obpasua. CuenaiiTe BEIBOAEI 0 Hauboee s PeKTHBHOM crmocobe pas-
MHOKeHHdA (pHaaKky ydambapckoii. JIOOMHUTE CBOE HecenoBaHue HHMOpMAaIinei
0 OMOTOrMYecKuX 0COOEHHOCTAX ATOr0 PACTEHHS M COCTABLTE PEKOMEHJAIIMH 10
Pa3BeIeHHI0 ¥ BEIPAITHBAHUIO CEHIIOJIHH.
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Wccnepoearensckaa paGora no reme
«OnpepeneHMe GMOPUTMOB (XpOHOTUNA) YenoBeka»

B reuenue Tpéx mHeil uepes Kaskable 2 4aca M3MePANHTE TEMIEPATYDPY Tejaa
U IOJCUYMTBEIBAiTe NyJbCc B CIHOKOHHOM cocTosHHM. llyabc momcuuThiBaliTe
B TedyeHHe 15 ¢, 3aTeM YMHOKbTe IOJyueHHOoe 3HaueHue Ha 4. IlosydenHble
JaHHBIE (PUKCUDYIHTE.

Brigenure cpeiy CBOMX U3MEDPEHHH TOT OTPE30K [HS, KOT/[A IOKA3ATE]IH TeM-
IepaTypsl TeJa U NyJIbCca MAaKCHMAJIBHBI — 9TO IIHK AKTHBHOCTH INIABHBIX CHCTEM
opranusMa. Mcnonesys qaHHbe TaOaWIbI, cAeaaiiTe BEIBOZ O BallleM XPOHOTHIIE,

XpoHoTHR ITnk akTHBHOCTH Cnag aKkTHBHOCTH
K aBopoHOK (yTpeHHUH THIT) 8—10y 194
Tony6s (nEAMDGEpeHTHBIH 154 fBHOrO caja AaKTUBHOCTH
THUIT) He HabJwomaeTcs
Cosa (BeuepHuii THI) 17—18 4 7—114

«FTEHETUKA W MPAKTUYECKAA OEATESIbHOCTb YEJTOBEKA»

MpoexkTHasa pa6oTta no teme
«CocTaBneHue reHeanoruyeckoro apesa ceMbu»

Cobepure cBeJeHUs, Kacamlluecd IPOABICHHA B Ballled ceMbe KAKOr0-TO
IIpu3HAaKa (IBeT rjias, BOJIOC, poKaeHne Oamn3HenoB) win 3abomeBanus (caxap-
HBEIH nuabet, 6IH30DPYKOCTE, THIEPTOHHYeCKasa OOJIe3HL W T. II.). ¥ UHTHIBAliTE
MIPOABJIEHUE MCCHAEIYEMBIX IMPH3HAKOB B IIpelesiaX HEeCKOJbKHX ITOKOJeHWH
(mepymiu u 6a0ymKu ¢ 00enx POAUTENBCKHUX CTOPOH, POJUTENH, X POJHLIE U
JIBOIOPOJHBEIE OPaThsi W CECTPHI U T. II.). Mcmonbaysa coOpaHHEBIH I'eHETHUECKHAH
MaTepHaJl, COCTaBbTe TeHeaJOTHUYECKOe OPeBO ceMbH. B IeHTpe pacmoiarawmT
npobaHga — HOCHTEJIsI HCCJelyeMOro NpPH3HAKa, KOTOPOro HM300paskaioT B
BHJle KBaapaTa (ec/i OH MYXXCKOTO I10J1a) UITH KPYKKOM (eCcJH 3KeHCKOTO I10Ja)
(cm. puc. 52, 53). Pagom cieBa HanpaBo yKa)kute OPaTbeB M CECTEDP, COETUHUB
UX CBEPXY rpaduUecKUM KOPOMEICIOM. BEIITe PACTIONIOKUTE POLUTENIEH, COeqH-
HUB UX 4deproil Opaxa. Hax poputensmu — Gabyuiek u peaymer. CoeguHuTe
rOPHM30HTANLHBIMY JHHUAMHE BCeX IIpeJCTABHUTENICH OJHOI0 IIOKOJeHUA (II0/ITH-
IIUTe IMeHAa UIn 0003HAuUbTe apabckumu nudpaMu). BeprTuKaapHBEIMY JIHHUAMHA
COeJMHUTE IpeJcTaBUTE e Pa3HBIX IOKOJeHUH M 0003HAYbTE UX PUMCKHMU
nudpamu (cMm. puc. 52, 53).
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IIpoBexmTe aHANIM3 POAOCIOBHOIO APeBa U OIpele/IuTe XapaKTep U3y4aeMo-
ro Mpu3HaKa (JOMUHAHTHOE WJIM PelecCHBHOe, CIeIJIeHHOe C IT0JIOM UJIX IeH,
BHIBLIBAIOINHI IPOsABJIEHHe 3TOTO MPU3HaKa, HaxoauTcA B ayrocome). Ilonpo-
fyiiTe COCTABUTH MPOrHOBEI OTHOCHTEJbHO NPOABJIEHMS INPU3HAKA y IOTOM-
KOB.

PaboTy odopMuTe Ha IUIOTHOM JHCTe OyMaru HiId B BHJe Npe3eHTalHH.

MpoekTHas pa6oTa no Teme
«BbISBNeHWe OCHOBHbIX KOMMNOHEHTOB TabayHoro abiMa
M ero BAMSIHWS Ha 30,0pPOBbE YenoBeKa»

Hcnons3ys «IJKOJOTHUECKHiT MIPaKTHKYM IIKoJbHHKa» (Ajnexcees C. B.,
I'pysgesa H. B., Tymusa 3. B. DxoJI0ruuecKuii IpakTHKYM ITKOJIbHUKA: yueo.
noco6ue. Camapa: Kopmopauus «®@énopos»: YueGuas nureparypa, 2005),
usydHTe TaHHbe Tabaunsl 15.18 «OcHOBHBIE KOMIIOHEHTHI TA0AYHOTO ABIMA».
Onupascek Ha pecypcskl MHTepHeTa, MEJUIMHCKYIO JUTEPATypPy, HAlAuTe WH-
dopManuio o BAMAHUM OTAEJIbHEIX KOMIOHEHTOB Ta0avYHOTO AbIMA Ha 310POBbE
yenoBeKa. OnpenennuTe, KaKue U3 HUX OQHIIMATLHO IPUSHAHBI MyTaTeHAMH.
O6bAcHUTe, TTOUYeMY TaDaKOKYpeHHe MOKeT CTaTh IPHYHHOH 06pasoBaHUA
3JI0KAYECTBEHHBIX ONyX0Jel, oco0eHHO OPraHoB AbIXaHWHA, & TAK)Ke BHI3BATH
OpexaeBpeMeHHbIe POABI ¥ IIepUHATAIbHYI CMEPTHOCTh.

CobGeprre nHGOPMAIMIO O COBPEMEHHBIX crocobax Gope6e! ¢ kKyperuem. IIpo-
aHaIM3UpyHTe eé u BhICKaXkuTe cBoé MHeHue. OQopMHUTE IPOLKT U BBICTYIIHTE
Ha IIKOJBHOU KOH(pEepeHIuH.

«BMOJIOrTMYECKWUE COOBLLECTBA»

MNpoekTtHasa pabGoTa no teme
«M3y4eHne BMOOBOro COCTaBa JiecHoro coobuwecrtea»

IloceTuTe B BHIXOAHOMH [eHL OIPUTOPOAHBIN JieC U M3y4UTe ero BUAOBOI co-
cTas.

B pacruTenbsHOM cO0BIIeCTBe JAaHHOTO Jieca ONpelenTe cleAylomue Apy-
CBI: ApeBecHBIN (ApeBOCTOI), MOAIECOK, TPABOCTOH, MOXOBO-THIIAHHUKOBBIA
IOKPOB.

C moMOIIbIO OIpe/ieTHTe I BEIACHUTE BUAOBOII coCTaB JaHHOTO co00IIecTEa.
CocTaBbTe (OPMYJIY BHAOBOTO COCTABA APEBECHOTO Apyca (PacCUMTHIBAETCS IO
IPOIEHTHOMY COOTHOIIEHHIO KOJIMYeCTBa [ePeBbeB PasHEBIX BUAOB: HalnpuMep,
ecau B apesocroe 50 % enu, 30% OGepéssl, 20% ocuuBI, GOpPMYyJa 3aMUCHIBA-
erca SE3B20c).
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IlepeuncinTe BUABI KYCTADHUKOB, 06PASYIOMIIX ApyC MOJIecKa, ¢ VKasaHueM
HX CTEIIeHH PacnpocTpaHeHus (00MIbHO, PacCesHHO, PeaKO).

JliA XapaKTepUCTHKY TPaBAHO-KYCTAPHIUIKOBOTO Apyca sanoxxure 10 yuér-
HBIX IIOMAaA0K maomanso 1 M? (11 aToro B pasHBIX 4acTAX Jeca 0003HAUBTE
KOJIBINTKAaMU KBaJApaTel co cropoHoit 1 m). Ha kasaoil miomanke onpegenure
[IPOEKTHBHOE IOKPBITHE OTAENbHBIX BUOB (T. €. OTHOIIIEHHE ILIOIIAaLH, 3aHHMA-
eMOii 3TUM BH/OM, K 00LIel IIONIaAH ILIOIAAKH B nponeHTax). Ias Kaxgoro
BH/ia OIpenenuTe abCOMIOTHYIO BCTPEYaeMOCTh (YHUCI0 TIIOMAAOK, Ha KOTOPBIX
OBLT OTMEYeH 3TOT BU) ¥ OTHOCHTEILHYIO BCTPEYAEMOCTh (oTHOmIEHHE aGCOTIOT-
HOM BCTPEYaEMOCTH K YHMCJIY YUETHBIX IIIOIIA/0OK B NpPOLeHTAaX).

AHanoruyHsIM 06pa3oM COCTaABLTE XapaKTePHCTHKY MOXO0BO-THINAHHUKOBOTO
Apyeca.

IIpoaranuaupyiite noaydeHHEIe pe3yabTaThl. BhifBHTE JOMHUHUDYIONHe
U CONyTCTBYIOIHE BU/ALI, OIEHUTE CTEIleHb YYACTHA B PACTUTEILHOM MOKPOBE
JIECOB BH/IOB-BCeJIeHIeB (JIyroBOH, COPHOM, NPUAOPOXKHOM PACTUTEJIbHOCTH).
BrroueHne HesleCHBIX BH/IOB IOACYUTHIBAETCH B IIPOIEHTaX OT ODIIEro BHAOBOIO
COCTaBa COOTBETCTBYIOIIErO Apyca Jjeca.

CchopmynupyiiTe THIOTE3Y O TOM, KAKOBBI OCHOBHBIE daKTOpbI, OIIperess-
IOIIle BUAOBOM COCTAB PACTUTEILHOTO COOBIIECTBA B CTENIeHb ero HapyMeHHOCTH.
OdopMuTe NPOEKT K BBICTYIINTE HA IIKOJBHOMN KOH(epeHITHH.

«9KOCUCTEMbI»

Uccnenosartenbckas paborta no reme
«OnpepeneHue YXCTOTbI BO3AYXa MO NULLARHUKAM
(MeToaoM NUXeHOMHAUKaLUK)»

JIMmaiiHuKN — ONWH M3 NePCIeKTHBHEIX OO'BEKTOB IS OMOMHAMKALINN.
OTH OPraHM3MBbI BBICOKOUYYBCTBHUTEIbHbI K 3arpA3HEHHUI0 cpeabl obuTanusa. Ha
HHUX H30HMPaTeJbHO NeHCTBYIOT Ipesk/ie BCEro BeIecTsa, VBeJIUYHUBAIOIIAE KHC-
JoTHOCTE cpeAst (SO,, HF, HCI, NO,).

Onpenenure HaTHYHe OCHOBHBIX TPYIII JHUINANHUKOB HA TePPUTOPHH MHUKPO-
paiioHa, B KOTOPOM DACIOJIOMEHA 1ITKOJIA, H CAeIaiiTe BEIBOJ O 3arpA3HEHHOCTH
BO3/[yXa KHCJIOTHBIMH OKCHIAMH.

BribepuTe paiioH, B KoTOpoM Gyzere nposoguThs Habmaozerns., Ha xapre
MHKpOpaiioHa oTMeTbTe Gimanexamue TILI, 3aBojbl, ApyrHe NpesnpUATHA,
AOPOrM ¢ MHTEHCHBHBIM TPAHCIIOPTHEIM JBMKeHHeM. PasbeiiTe uccrenyemyso
TeppuUTOpHUIO Ha KBanpaTsl 10x10 M. B kas oM kBagpare ormersTe 10 oTAenbHO
CTOAIKX /lepeBbeB Hamboslee pacmpocTpaHeHHOro Buia. Ha kaskIoM gepese
BBIJIEJIATe YeThIpe NPoOHbIe MIOIIAJKH, OrPAHMYEHHBIe paMKoil 10x10cMm:
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[Be y OCHOBAaHHUA CTBOJA (C PA3HEIX ero CTOPOH) M JBe HA BHICOTE 1,4—1,6 m.
Hccnenyiite BrIGpaHHbIe IJIOLIAAKY HA MpeAMeT HAMTWYNA PA3HBIX BHUIOB JH-

MAaiHUKOB.

Naunsle sagecure B rabauny 1. OnpezgenuTe cTeneHs 3arpA3HEHNA BO3AYXA
o tabauie 2 ¥ KOHIEHTPAIUIO JMOKCHAA Cephl B BO3AYXe uccJaenyeMoit Tep-

PUTODHH.
Tabnuya 1
Jdepeso Ne 1
IIpuanaku
Inomaznxa 1 | Ilmomanka 2 | Iaomanxa 3 | Ilnomwanka 4 Cpennee
O6mee KOJIMYECTBO
BUAOB ITUINANHUKOB,
B TOM UHCJe:
KYCTHCTBIX
JHUCTOBATHIX
HAKHIHBIX
CremneHb NOKPLITHA
JApeBecHOro CTBOJIA
NAHIIAWHEAKAMH,
% maomany paMKHA
Tabauya 2
s Crenens Komuenrpauus Hamuume (+) wam orcyrereue (—) THmAKEHKOB
SArpasHeHHS AMOKCH/A Cepl Kycruersie | Jincropartsie | Haxummsie
1 Barpasuenns Her | menee 0,005 mr/m? + + +
2 | CnaGoe 0,005—0,1 mr/m? = + +
3arpAsHeHue
3 Cpenuee 0,1—0,3 mr/m? = - g
sarpAsHeHHe

4 CunbHoe
sarpsasHeHHe
(mumaiiruKoBas
nycTHIHA)

Cesime 0,3 mr/m?

OdopMuTe pea3yabTaThl CBOHX HCCIeJOBAHHN B BHJE KOMIBIOTEepHO! mpe-
3eHTAIMH, AOTIOJAHHUB eé dororanepeeii. [onoxuTe 0 CBOEM HCCAEOBAHHH HA
3aceaHUHN OHOJOrHYECKOro KPYKKA MM IIKOJAbHOH KOoH(pepeHIuu.



._.292

©X Moo wN

10.
11
12.

13.
14.
15.

leneruueckn MoguGUIMPOBAHHBIE OPraAHUZMBIL: HCTOPHUA IOJIYYEHUS,
npobJIeMBI U [IePCIeKTHREI,

IKooruyecKkre GAKTOPHI M 3JOPOBLE UeTOBEeKa
IIpucnocobienus pacTeHUi K ¢axTopam cpesl.
Hacnencreennnie 3a6oeBaHNA YeoBeKa W UX npouIaKTHKA.
MyTanum u MyTareHbl.

AnTponoreHHsIi HakTOP: TPUHIIAIT O6ymepanra.

CoBpemeHHbIE METOABI CeIEKIUH PACTEHHUI, ¥ HBOTHBIX I MHKpPOOpPra-
HU3MOB.

Pannonanenoe npupononoaszoBanme: npodaeMsl u IIepPCIeK THBEL.
Bupyce! u Bupycusere 3a6osesanms.

Buorexnomnorus u skosormyeckue npoGaeMsl.

Hcropus, npobieMsl ¥ NeperneKTHBEl KJIOHUPOBAHUS HUBOTHEIX.

CTBOMIOBBIE KJIETKH: MPOGIEMbI ¥ IEePCHeKTHBBI UX OpUMeHeHHA IJId
COXPaHeHHs 3J0POBbi 4YeJ0BEeKA.

H. 1. BaBuioB — mnpumep ciy»KeHHA HayKe.
HHTpOoAyKIMA BUAOB: BO3ZMOMHOCTH ¥ IIPOTHOSHL.
I9KoIorHYecKas XapaKTepUCTHKA MOIYIALMH.
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