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INPEANCJIOBHUE

JlanHbiil yaeOHHMK pa3paboTaH Ha OCHOBaHUH [ 0Cy1apCTBEHHOTO CTaH-
JlapTa, YTBEP>KJIECHHOIO B COOTBETCTBUU C IOCTaHOBIeHHeM KaOunera
MunwnctpoB Pecniyonmuku Y3o0ekuctan «O0 yTBEpKICHHH TOCYIapCTBEH-
HBIX 00pa30BaTEIbHBIX CTAHIAPTOB CPEIHETO U CPEHETO CIECIHAIBHOTO,
npodeccuonanbHoro oopazoBanus» Nel87 ot 6 anpens 2017 rona.

Hoporue yuenuku! B 5-9 knaccax, uzydas pasmenbl OMONIOTHH, KaK
0O0TaHUKa, 300JI0THSI, YEIOBEK U €T0 310POBbE, LIUTOJIOTUS U TEHETUKA BbI
MO3HAKOMHIIUCH C pazHooOpa3ueM (GopM KU3HH, C UX CBOMCTBaAMH, OC-
HOBHBIMHU OMOJIOTUYECKUMHU OHATUSAMU, TEOPUSIMH U 3aKOHAMHU.

B 10 xnacce Ha OCHOBE MOJYYEHHBIX 3HAaHUW y Bac cpopMupyercs
B3IVIS]] HA KU3Hb (KMBOE) KakK Ha eAuHyro cucrtemy. CBOICTBa XKUBOU
MaTtepuu OyAyT paccMaTpHUBaThbCs Ha MPUMEPE PA3HBIX YPOBHEH €€ opra-
HU3aKK. TakoW MOIXOMA MO3BOJSET MOKa3aTh B MHTETPUPOBAHHOM BUJIC
€IMHCTBO CBSA3HM OMOJIOTUU C Pa3IMYHBIMU 0071aCTIMU 3HAHUH.

Conep:kaHue 1 CTpyKTypa yuyeOHHKa HaIllpaBJIeHbl Ha TO, YTOOBI cop-
MHUPOBATh 3HAHUS O KAPTUHE KMBOTO MHPA, OCHOBAX JKU3HH W MPUKIIAI-
HOM 3HAY€HUH HayKu Ouosoruu. BakHO, YTOOBI Bbl HE TOJIBKO YCBOMIH
y4eOHBbIN MaTepual Kypca OMOJIOTHUH, HO U HAYYUJIUCh IPUMEHSTH MOJTY-
YeHHbIC 3HAHMSI B CBOEH y4eOHO-TI03HABATENbHOM U MPAKTUYECKON Jes-
TEJIHHOCTH.

VYciioBHbIE 0003HAUEHNUS, IPUHATHIE B yUEOHHUKE:

KuaroueBnbie ciioBa
Bonpocs! u 3axanus

3aganus 11 CaMOCTOSITeIbHOM PadoThI



IVNTABA 1. IOHATHUE O BUOJOTI'MYECKUX CUCTEMAX
§ 1. BUOJIOTUS — HAYKA O KU3HU

buonorus uzyuaer Bce pazHooOpasue KUBOTO MUPA, HACEIISIOIIETO 3eMITIO,
Ha pa3HbIX YPOBHSIX: MOJEKYISPHOM, KJIETOYHOM, OPIraHU3MEHHOM, MOIMYJISALU-
OHHOM, OMOTeoleHO3HOM (PKocHcTeMa), OnochepHOM, — paccMaTpuBas CBOM-
CTBa KaX0r0 U3 3THUX YPOBHEH.

[enbto n3ydeHuss OMOJIOTUU SIBISIETCSI CTPOSHHUE JKUBBIX OPraHU3MOB U UX
OCOOEHHOCTH, MPOUCXOKICHUE, PAa3MHOKEHHE, Pa3BUTHE, PACIPOCTPAHECHHE,
B3aUMOJICHICTBUE OPTaHU3MOB JIPYT C IPYTOM M C OKPYKarOIIe Cpeaoil.

Tepmun «Ouonorus» ObUT BBEZICH B HayKy (paHiy3ckum yuenbM JK.b Jla-
MapKOM M HEMEUKHM y4YeHbIM TpeBHHApyCOM, U O3HA4YaeT «bios» — KU3Hb H
«logos» — Hayka.

Pa3zButne OMOMOTMYECKON HAayKW CTIOCOOCTBOBAJIO PEIICHUIO TAaKWX TIPO-
0reM, KaKk COXpaHEHHUE 3/10pOBbs YEJIOBEKa, JIeUeHHe 3a00JIeBaHU U UX Tpey-
IIPEXKACHUE, YBEIUYEHUE NPOIODKUTEIBHOCTH KU3HU 4YEIOBEKa, OXpaHa pell-
KHMX PaCTeHUU U )KMBOTHBIX, CO3/IaHUE BBICOKOIPOIYKTUBHBIX COPTOB PACTEHUH,
MOPOJ KUBOTHBIX U IITAMMOB MUKPOOPTaHM3MOB, 0OECIIEYeHNE YeJIOBEUeCTBa
MPOAYKTaMU MUTAHUS.

Pasnesant 6mosnoruu. buonorus sipnsercs GyHIaMEHTaIbHOW U KOMIUIEKC-
HOM HayKkoi. buonorus sensercst pyHnaMeHTaIbHOM HAyKOH, TaK Kak SBISIETCS
TEOPETUYECKOM OCHOBOM TaKUX NPHUKJIAIHBIX HAYK, KaK MEAMIIMHA, [ICUXOJ0-
THsl, CETIeKIs, arpOHOMUs, (hapMaKoJIOTrHsi, OMOTEXHOIOTUS. A KOMILUIEKCHOU
HAyKoOHM, TaK KaK BKJIIOYAET B ceds psAn Hayk. B 3aBucuMocTn OT 0OBEKTa HC-
CIIEZIOBaHMsI, OMOJIOTHSI BKJIFOUAET B ceOs pas3siMuHble TUCHMIUIMHBL. boTaHuka
— HayKa O PaCTEHUSX, 300JIOTHS — O JKUBOTHBIX, MUKPOOHOJIOTHS — O MUKPOOP-
raHU3Max, MUKOJIOTHs — O rprdax, THIPOOHOSIOTHS — O CYLIECTBAX, OOUTAIOIIUX
B BOZI€, MAaJECOHTOJOTUS — 00 MCKOMAeMBIX OpraHM3Max. JKOJOIus — Hayka o
B3aMMOOTHOIICHUSAX JKUBBIX OPTaHU3MOB U 00pa3yeMbIX UMU COOOIIECTB MEX-
Iy co00il M ¢ OKpy»XKaroliel cpeloid. DTOJIOrUs — HayKa, U3yvarollas OBeICHUE
KUBOTHBIX B €CTECTBEHHBIX YCIOBHUSIX. DMOPHONIOTHS — Hayka 00 SMOpHOHAIb-
HOM pa3BUTUU. CUCTEMaTHKa — HayKa O pa3HOOOpa3uu OPraHu3MOB, O B3aHUMO-
OTHOILICHUSAX U POJCTBEHHBIX CBA3SIX MEXIY UX PA3IUYHBIMU TPYIIIAMHU.

OnuH U TOT e OOBEKT MOXKET PacCMaTpPHUBATHCS Pa3HbIMHU HayKaMH, Tak,
HarpuMep, aHaTOMHUSI U3y4aeT CTPOSHHE OPTaHoB, a (pr3noorus — ux QyHKIUH.
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Hekotopbie HayKy BO3HMKIIM Ha CTHIKE OMOJOTHH M JAPYTUX €CTECTBEHHO-
HAy4YHBIX TUCHUIUIMH. brodusnka m3ydaer (Qu3mdeckue SBICHHUS B JKUBBIX
OpranusMax, BIMSHHE Pa3INYHbIX (pU3HUecKUX (PaKkTOPOB HA )KUBHIE CHCTEMBI.
buoxumus nccienyer BXOASIINE B COCTaB OPIraHU3MOB XMMUYECKHUE BEIIECTBA.
PacnipocTpanenue ®UBbIX OPraHU3MOB 10 3€MHOMY IIapy HU3ydaeT Ouoreorpa-
¢us. buonuka — pasnen 6HMOIOrUM, OCHOBAHHBIM HA MPUMEHEHUH B TEXHUYEC-
KMX YCTPOMCTBaX NPHHIIMIIOB OPraHM3alid U CBOWCTB >KMBBIX OPraHU3MOB.
buoTtexHoMOTHA MCTIONB3yeT KUBBIE OPTAaHU3MBI M OMOJIOTHUECKHE TPOIECCHI
B IPOMBILIUIEHHOM IIpou3BoAcTBe. OHAa IPUMEHSIETCS IPU CO3/IaHUU JIEKAPCTB,
OMONIOTHYECKNX aKTHBHBIX BemlecTB. [Iporpecc cOBpeMEHHOro 4YeioBedecTBa
BO MHOTOM OIpEAENSAETCs pa3BUTHEM OHOJIOIMYECKON HayKH.

MeTtoabl ucciaeg0BaHus B OMOJIOTHHU. [[1151 M3yUueHHs] CBOMCTB JKUBBIX Op-
TaHU3MOB B OMOJIOTMH IPUMEHSIOTCS CIEIYIOIINE METOIbI:

Memoo naoénwoenusn. 1lpenocrapiser BO3MOKHOCTb CIEAUTh 32 OPraHH3-
MOM U €r0 OKPY>KEHHEM, 3apUCOBBIBATh U OMUCHIBATh €r0. ITOT METOJ C JPEB-
HEHIINX BpEMEH NPUMEHSETCS YUYEHBIMU U MIPEJCTABISIET cO00 cOop U cucte-
Matuzanuio ¢akruyeckoro marepuana. Jlo XVIII Beka yyensle — 6HON0TH B
OCHOBHOM 3aHHMAJIUCh OMMCAHUEM U N300paKEHHEM >KMBOTHBIX U PACTEHUH.

Cpasenumenshutit memoo. Ctpoenne u (QyHKIIUN Pa3IMdHbIX OHOIOTHYe-
CKHX CHUCTEM, CXOJCTBO M Pa3IMYUE€ MX CTPYKTYPHBIX KOMIIOHEHTOB H3y4aeT
CPaBHUTENBbHBIA METOA. DTOT METO/ MPUMEHSETCS B CUCTEMaTHKe, MOpP(hoIIo-
I'MH, AHATOMUH, [TAJIEOHTOJIOTUN, SMOPUOJIOTUN U IpyruX Haykax. C MOMOIbIO
3TOro Meroja Oblia pazpaboTaHa KJIETOUYHAsI TEOPUs, OMOTeHETUYECKHI 3aKOH,
3aKOH TOMOJIOTUYECKHUX PSAJ0B HACIECACTBEHHON U3MEHUYMBOCTH.

Hcmopuueckuii memood. 3aKOHOMEPHOCTH MOSBJICHUSI CUCTEMATHYECKUX
TPyNI B MPOIIECCE IBONIOINH, CTAHOBICHUE WX CTPYKTYp U (QYHKIUI BO Bpe-
MEHH U MPOCTPAHCTBE OBLIM OTKPBITHI IyTEM COIMOCTABICHUS MOTYYCHHBIX
(akTOB ¢ paHee U3BECTHBIMM PE3YJIbTaTaMH, T.€. HCTOPUUECKUM METOIOM.

Hcropuuecknid METOJ CTajl IIMPOKO INPUMEHSTHCS BO BTOPOM IOJOBUHE
XIX Beka mocne pador Yapnza JlapBuHa, OTKPHIBIIETO OCHOBHBIE (haKTOPHI
3BOJIFOLIMK OPraHUYECKOTO MUpA.

JKenepumenmanvuvlit memoo. llpennonaraer U3y4eHUE CTPOCHHUS KU-
BBIX OPraHU3MOB U >KM3HEHHBIX IIPOLIECCOB B CHELMAIBHO CO3JaHHBIX YCIIO-
BUsAX. I[IprMeHeHHne 3KCIepUMEHTANbHOIO METOJa B IPOLIECCE MPOBEACHUS
OTIBITOB TMO3BOJISIET MIyO)Ke M3YUHUTh JEATENbHOCTh, CBOMCTBA U CTPOCHUE Op-
raHu3Ma. bosplIoN BKIaa B YTBEPKIECHHE SKCIEPUMEHTAIBbHOIO METO/IA B
ouonorun BHec [. MeHienb, OCHOBOIOIIOXKHHUK YYCHHUS O HACJICICTBEHHOCTH.
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B npoBenieHN# OMBITOB IPUMEHSIFOTCSI COBPEMEHHBIE MPUOOPHI, PU3NIECKUE U
XUMHYECKUE METO/Ibl UCCIIEAOBAHNUS.

Memoo modenupoeanus. DTOT METOA HAXOAUT Bce OoJblliee MECTO B
OMOJIOTMYECKUX HCCIIEIOBAHMSIX, TEPEBEs CBOWCTBA JKUBBIX CYIIECTB MpPH-
POBI Ha A3BIK MAaTeMaTUYECKUX 3HAKOB. IIprMeHseTcs KOMIBIOTEPHOE MOJIe-
JUPOBaHUE BaXHEUIINX OMOJOTMYECKUX MPOIECCOB, OCHOBHBIX HalpaBICHUI
ABOJTFOIMHN, PA3BHUTHS SKOCHCTEM W Jlake Bcel Omocdepbl. ITOT METOm JaeT
BO3MOYKHOCTb U3YUMTb SIBJIEHMS IPOLUIOTrO U OyayIIEero.

IIpobaembl Omosiorun. B Ouonorum cymecTByeT MHOXKECTBO IpobieM,
XKAYIIMX CBOETO pasperieHus. B duciae 3TUX mpobdiaeM — MPOUCXOXKICHHE
KU3HU M YEJIOBEKA, U3yYEHHE MEXAHU3MOB BBICHUIEH HEPBHOW AESITEIBHOCTH,
BBISIBJICHHE 3aKOHOMEPHOCTEH MBILUICHUS M MaMsITH, MEXaHU3Mbl (OpMHUPO-
BaHUs TKaHEH M OpPraHoB SMOPHOHA HAa OCHOBE T€HETHYECKOW MHGPOpMAIUU U
pa3BUTHS OPraHU3MA.

Hacenenne 3emin yBenuumMBaeTcs ¢ KaxabIM rojgom. [lostomy onHoO# u3
CEpbEe3HbIX MPOOJIEM, CTOSIIUX Tepesl OMOTIOTHEH, IBISIOTCS TEOPETUYECKUE U
MpaKTUYECKUE 3aa4u o0ecredeHns MoTpeOHOCTH YEeI0BEYECTBA B MPOOBOIb-
cTBUU. B 3TOI 005macTu KpomMe METOJ0B, MHOTO JIET MPUMEHSEMBIX B CEJIEK-
WU, CTaHYT IJIOJOTBOPHBIMU METOJIbl T€HHOW HH)KEHEPHH: CHHTE3MpPOBAHHE
I€HOB, UX IEpecajika, CKpeUIMBaHUE COMATHMYECKUX KIJIETOK, BbIpAlllMBaHHE
IO EHHBIX OPraHU3MOB, U JIpYTHE.

W3ydenne HaCIEeICTBEHHBIX 3a0oJeBaHMil, pa3paboTka Mep MO WX Tpe-
IOYTPEXKICHNUI0O U BHEIPEHHUIO B MPAKTHUKY, SBJISETCS BECbMa BAKHOM 3aaadeil.
CornacHo JaHHBIM YUYEHBIX, UCCIIEAYIOIIUX TEHETUKY YeJIOBeKa, B HACTOsIIEE
BpeMs CyIIECTBYeT Oojiee TSATH ThICAY HACICICTBEHHBIX 3a0oneBanmii. OHH
B OCHOBHOM CBSI3aHbl C XPOMOCOMAaMH, CTPOEHHUEM I'€HOB M M3MEHEHHEM HX
¢ynkiuii. [lonoxuTenbHble pe3ylbTaThl B PEHICHUH 3TON MPOOIEMBbI 3aKITI0Ue-
HBl B OPTraHUYHOM CBSI3U C T€HHON MHXXEHepHUeld U OMOTEeXHOJIOTHEH.

OnHUM U3 caMbIX ONACHBIX SIBJICHUM COBPEMEHHOCTH SIBIISICTCS YXYILLICHHE
skoioruu. OCOOCHHO 3aMETHO €KErOHOE COKpaIleHHe HanOoJiee TMOJE3HBIX
JUIsL 4eJlOBeKa BHJIOB pacTeHUM U >KMBOTHBIX. [lepen Ouonoruueckoil Haykoit
CTOUT 3ajaya pa3paboTKU CHOCOOOB COXpaHEHHUs reHOo(OHIa >KUBOTHOTO U
PaCTUTENLHOTO MUPA U MPETBOPEHUS UX HA MPAKTHUKE.

B pesynprare pa3BuTHS HayKd W TEXHUKH, NMPUMECHEHHS XUMHUYECKUX
CPEICTB B CEJIbCKOM XO3SICTBE U YACTHBIMU JIMIIAMH MOCTOSIHHO PACcTET YUCIO
MPOMBINIJICHHBIX W TPAHCIIOPTHBIX OTXOAOB. BakHelIei 3amadeld Ha cerof-
HSALIHUI JI€Hb SABISETCS MPERyNpeKICHUE 3arps3HeHHs] MPUPOAbl U Iepepa-
0OTKa OTXOIOB.
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KiamoueBbie ciioBa: MCIUIINHA, TICUXO0JIOTUs, CCIICKIUA, aIrPOHOMUS, (bapMaKono—
Ty, OHMOTEXHOJOT . MI/IKp06I/IOJ'IOFI/I5[, MMKOJIOT U, FI/II[p06I/IOJ'IOI‘I/ISI, IaJICOHTOJIO-
Ty, 6HOHI/IKa, OKOJIOTU, Ha6HIOI[eHI/IC, CpaBHCHUEC, HCTOpH‘ICCKHI?I, OKCIICPUMCH-
Ta.]'H:HBII\/'I, MOJCIMPOBaHNUC.

Bomnpocs! u 3aganus:

1. HaiiTe onpenesacHne COBPEMEHHON OMOJIOTMH KaK HayKH.

2. OmnpenenuTe 3a7a4u, KOTOpbIe CTOAT niepes ouonorueii B XXI Beke.

3. OObsicHHTE OCHOBHBIC 33JIa4 U LM OMOJIOTUU KaK HAayKH.

4. Kakoe 3Ha4YeHHWE HUMEIIM METOJBl CPaBHCHUS W HAONIOJCHHUS B pPa3BUTHU
ononorun?

5. B dewm 3axmrouaercs HaydHas IIEHHOCTh UCTOPUYECKOTO METoAa?

3aganue 1J15 caMOCTOSATEILHOI PadoThI: 3armoHuTe TaOJHILYy.

Hay‘-IHO—I/ICCHGI[OBaTCJ'IBCKI/Ie HpO6J'IeMI:I, peuaceMbIC JaHHBIM METOI0OM
METOBbI Oouomoruu

Mero HaOIroneHns

CpaBHHUTENBHBIN METON

Ucropuueckuit Mmeton

DKCTIIepUMEHTABHBIN METO/

Meton MoAeTpPOBaHUS

§ 2. CYIIIHOCTH )KU3HU U CBOHUCTBA KHBOI'O

CymHocThb ku3Hu. Ha BceM mpoTsokeHUM pa3BUTHUS OMOJIOTHH JENIAUCh
MHOTOYHUCJICHHBIE TOTBITKH, YTOOBI JIaTh OMPEICIICHUS KU3HU, OTPAKAIOIIHIEC
BCIO MHOTOT'PaHHOCTb JAHHOTO npouecca. [IpuBoaunuce cienyromue xapakre-
PUCTHKH: XU3Hb — 00pa3yeT u u3MeHseT Onocdepy; Ku3Hb — €CTh 0OMEH Be-
LIECTB U SHEPTUU B OPTraHU3ME; KU3Hb — €CTh KU3ZHEIESATEIIbHOCTh B OPraHU3ME;
KHU3Hb — CAMOBOCIIPOU3BEIEHNE OPraHU3MOB, KOTOpOE 00ecreunBaeTcs mnepe-
nadeil HaclIeICTBEHHOW WH(GOPMAIIMU OT TTOKOJICHUS K TIOKOJICHUIO.

Tak kak MOHATHE CYHIHOCTH >KU3HU OYEHBb IIMPOKOE, TOUHOTO €ro OIpese-
neHus He cosnano. [1o onpenenenuto pycckoro ouonora B. M. BonbkeHireii-
Ha, «OKMBBIE T€JIa, CYLIECTBYIOIINE Ha 3eMJie, ITPEICTABISIOT COOON OTKPBIThIE
CaMOPETYJIUPYIOUIUECS U CaMOBOCIIPOU3BOMSIIMECS CUCTEMBI, MTOCTPOECHHBIE
13 OMOMOIMMEPOB — OEJIKOB M HYKJICHHOBBIX KHUCIOTY.

W3 ompeneneHust ciemyeT, 9TO KUBbIE OPTaHU3MBI, MMOTPEONISIOT U3 OKPY-
Karome Ccpeapl HEOOXOAMMBIE BEIIECTBA W BBIJACIAIOT HEHYXHBIE MM Be-
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IIECTBA; CHHTE3UPYIOT OCNKU W APyTrue OPraHMYeCKHE BEIIeCTBAa Ha OCHOBE
TeHHON WH(OpManuu, 3amrppPOBaHHON B HYKJICHHOBBIX KHCIIOTaX, PacTyT H
Pa3BHUBAIOTCS B OJArOMpPUATHON YKOJIOTHYECKON cperie.

OcHoBHBIE CBOiicTBA KUBOT0. JKNBOI1 OpraHn3M — 11eJI0CTHAsT OMOJIOTHYe-
CKasl CCTE€Ma, COCTOSIILAsl U3 B3aUMOCBSA3aHHBIX U COMOIYMHEHHBIX CTPYKTYP,
KOTOpas OTIIMYAETCS OT HEOPTaHUUECKOM MPHUPOJIBI PSIZIOM CBOMCTB:

Eouncmeo xumuueckozo cocmasa. )XuBbie CyniecTBa 00pa3oBaHbl TEMH JKE
XUMHYECKUMH JI€MEHTaMH, YTO U HEXHUBBIE OOBEKTHI, HO B KUBBIX CYIIECTBAX
6onee 90% Macchl IPUXOAUTCS HA YEThIpE JIEMEHTA: YIIIEpOos, KHUCIOPO/, BO-
JOPOX M a30T. DTU 2JIEMEHTHI YYacTBYIOT B 00pa30BaHUM CIOKHBIX OpraHuye-
CKUX MOJIEKYJ, TAKHX, KaK OEJIKU, HyKJIEUHOBBIE KUCIIOTHI, YIJIEBO/bI, JTUIHIbI.

Eouncmeo cmpykmypnoii opzanuzayuu. Knerka siBiasieTcsi €IMHON CTPYK-
TypHO (DYHKIIMOHAJILHOM €IMHUIICH, a TaKKe CIUHUICH Pa3BUTHUS TOYTH IS
BCEX KUBBIX OPTaHU3MOB Ha 3eMIIE.

Omkpvimocms cucmemsl. Bece KUBble OPraHU3MBI MPEICTABIAIOT COOOM
OTKPBITBIE CUCTEMBI, T. €. CUCTEMbI, YCTOMUYMBBIE JIUIIb MIPU YCIOBUHU HEIpe-
PBIBHOTO MOCTYIUICHUSI B HUX PHEPTUU U BEILECTB U3 OKPY’KAIOLIEH Cpebl.

Oomen eewyecme u Inepeuu. Bee xuBble OpraHu3Mbl OOMEHUBAIOTCS Be-
MIECTBAMH C OKpY’Karomiel cpenoi. B moHsTre oOMEH BElIECTB W SHEPTUU
BXOJWT TWTaHWE, JbIXaHue, BbiaeneHue. OOMeH BemecTB 00ecreYnBaeT Io-
CTOSIHCTBO XMMHUYECKOI'O COCTaBa OpPraHU3Ma.

Camooobnosnenue. B nponecce oOMeHa BEIIECTB B OPraHU3ME MOCTOSHHO
OOHOBJISIFOTCSI OMOMOJIEKYJIbI, KJIETKU U TKaHH.

Camosocnpouseedenue. CriocOOHOCTb K CAMOBOCIIPOU3BEICHUIO BCEX JKU-
BBIX OPTaHM3MOB Ha OCHOBE 3aJIOKEHHOW B HYKJIEHMHOBBIX KHCJIOTaX HacCJe[-
CTBEHHOI MH(pOpMaLUU.

Pazeumue u pocm. B nporiecce MHANBUIYAIbHOIO Pa3BUTHUSI — OHTOTE€HE3a
IOCTETEHHO U MOCJIE0BATEIBHO IPOSBIISIIOTCS MHIMBUTyaJIbHbIE CBOMCTBA Op-
raHu3Ma M OCYyILIECTBIseTCsl ero pocT. Mcropuyeckoe pa3BUTHE OpraHUYECKO-
ro MHpa Ha3bIBaeTCs 3BOJIOLMEH. Bce xUBble CUCTEMBI 3BOITIOIUOHUPYIOT —
M3MEHSIOTCS B X0JIe (pUIOTeHe3a — HCTOPUYECKOTO PAa3BUTHSI.

Camopezynayua. HecMOoTps Ha BO3ACICTBUE HEMPEPHIBHO MEHSIOIIMXCS
YCIIOBUI OKpYXarollel cpelpl, *KUBbIE OpPraHU3MbI, Onarojapsi MexXaHU3MaMm
CaMOPETYJISIUN COXPAHSIOT MOCTOSHCTBO BHYTPEHHEN Cpebl OpraHu3Ma, T. €.
MOJICPKUBAETCS MOCTOSHCTBO XMMHUYECKOTO COCTaBa M MHTEHCHUBHOCTh Teye-
HUsl (PU3UOJIOTUYECKUX TMPOLIECCOB, MHBIMHU CIIOBAMH, TOIEPKUBAETCS TOMEO-
CcTas.
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Pazopasicumocmes. J1000¥ XMBOW OpraHW3M CIOCOOCH JTaBaTh OTBETHYIO
pEeaKIuIo Ha BHEIIHUE U BHYTPEHHUE BO3ICHCTBUSI.

Hacneocmeennocms u usmenyusocms. HacnencTBEHHOCTh — CBOMCTBO
ponuTenel nepeaaBaTh CBOU MPU3HAKK U OCOOEHHOCTH Pa3BUTHS CIIETYIOUIUM
MOKOJIEHNSIM. MI3MEHUMBOCTh — CMOCOOHOCTH OPTaHW3MOB IPOSIBISTH HOBBHIE
MPU3HAKU U CBOMCTBA.

OTtnenbHBIC CBOMCTBA, MIEPEYUCIICHHBIC BBIIIE, MOTYT OBITh MPUCYIIHA U HE-
KUBOM mipupoze. Hanpumep, KpucTauibl B HACHIIIIEHHOM PACTBOPE COJIU MOTYT
«pacTtu», YBEIIMUMBAsICH B 00beMe W Macce. M3 ropsiell cBeY BBIIETIACTCS
SHEPTHsl, OJIHAKO B ATUX IMPOIECCaX roMeocTa3a He HaOIoIaeTcs.

YpoBHHM opranu3zauuu Ku3Hu. JKu3Hp Ha 3emiie mpeicTaBieHa MOJEKY-
JIIPHOU, KJIETOYHOM, OPTaHU3MEHHOM, MOMYJISIIUOHHO BUA0BOM, 9KOCUCTEMHOMN
u 6uocdepHoit bnonornyeckuMu cucremamMu. OHU OTIIMYAIOTCA JIPYT OT JpyTa
CTPYKTYPHBIMH KOMIIOHEHTaMHU — YaCTAMH, U MPOIECCAMHU.

YpoBHM OpraHu3aldd »*W3HU COCTOSIT M3 OMPEACIICHHBIX CTPYKTYPHBIX
KOMIIOHEHTOB, CO3/IAl0IINX CUCTEMY M HAXOJATCS B COMOJYMHEHUU — OT HU3-
mero K BeicmeMy (puc.l).

MovJiekyIsipHbIii YpOBeHb KuU3HU. [IpencTaBieH MoieKyaaMyd OpraHuye-
CKHX BEIECTB — OCJIKOB, HYKJIEWHOBBIX KHUCIIOT, YTJIEBOIOB, JIUIHIOB, HAXO-
ISUXcs B KieTkax. Mrpaer BaXHYI0 posib B POCTE U Pa3BUTUU OPraHU3MOB,
XpaHEHUH U TIepeIade HaCIeACTBEHHOW HH(pOpMAaIii, OOMEHE BEIIECTB U Ipe-
BpaIIEHUU PHEPTUU B JKUBBIX KJIETKAX, U JIPYTUX SBICHUSIX.

Kierounsblii ypoBenb :ku3Hu. Kierka — cTpykrypHas, (GyHKIIMOHATbHAS
eAMHUIA, TIPHUCYIAs BCEM KUBBIM OpraHu3MaM. DTO TEpBbIH, HayaJbHBIH,
CaMbIi MaJIblii YPOBEHb OpraHU3AIMH )KHBOTO, KOTOPBI 00J1a1aeT BCEMHU CBOK-
CTBaMU >KMBOT0. KJleTka COCTOMT M3 TaKMX CTPYKTYPHBIX AJIEMEHTOB, Kak
MeMmOpaHa, MUTOIIa3Ma U €€ OPTaHOUIbI, IP0. B KIIeTKax MpoucXomsT Takue
MPOIIECChI, KaK OMOCUHTE3, POTOCUHTE3, PETYIISALNS XUMUUECKUX PEaKLnid, Je-
JICHHE KJIETOK, BOBJICUEHUE XUMHUYECKUX AJIEMEHTOB 3eMiu u 3Hepruu CoJiHia
B OMOCHUCTEMBI.

TkaneBblil ypoBeHb KNU3HU. CUCTEMbI KJIETOK U MEXKKJIETOUHBIX BEIIECTB,
CXOIHBIX TIO TPOUCXOXKICHHUIO, CTPOCHHUIO W (YHKIIMSIM, Ha3bIBAIOTCS TKAHS-
MH. Y KUBOTHBIX HMMEIOTCS AMUTENIMAIbHAS, MBIIICUHAs,, COCAUHUTEIIbHAS U
HEpBHbIE TKaHU. TKaHM pacTeHUl — 0Opa3oBaresibHAasl, OCHOBHAs, TTOKPOBHAs,
MEXaHMYECKasi U MPOBOJISIIAS. DTOT YPOBEHB KM3HU OCHOBAH Ha CIielMaIn3a-
MU KJIETOK.

Opransbiii ypoBeHb KU3HHM. OpraH — COBOKYIIHOCTb TKaHEH, KOTOpPbIE
CBsI3aHBI BBIIIOJTHEHHEM 001X QyHKIui. MiMeer ocoboe cTpoeHne U 3aHUMa-
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Puc.1. YpoBHM OpraHu3zaiiuu Ku3HH.

€T oIpesieNieHHOe MeCTO B opranu3me. OyHKIMOHUpPOBaHKE OpraHa o0ecredn-
BAETCs TKAHSIMH, U3 KOTOPBIX OH COCTOWT.

Opranu3mMeHHblii ypoBeHb KU3HH. Opranu3m — OHOJIOrHyecKasi CUCTEMA,
BEyIasi CAMOCTOATEIBHYIO KH3Hb, CIIOCOOHAsI K CaMOPETYISIIIMA H CaM000-
HOBJICHHIO, COCTOSIIAs U3 OJHOW HJIM MHOXECTBa KJIETOK. OpraHu3MEeHHOMY
YPOBHIO KM3HM NPUCYIIM TAaKHE KayecTBa, KaK OOMEH BEIIECTB M IHEPIrHH,
pa3apaKuMOCThb, Pa3BUTHE, POCT, Pa3MHOKEHUE, HEPBHO-TyMOpaJIbHAsL pery-
JSIMST )KU3HEHHBIX MTPOIECCOB, MOBEJACHNE, MTPUCTIOCA0IUBAEMOCTh Ha MPOTSI-
YKEHHH BCEU >KU3HM.

IonynsaunoOHHO-BU10BO# YPOBeHb KU3HU. COBOKYITHOCTh 0COOEH OIHOTO
BUJIa, UMEoIe MOP(HOPU3UOTOrMYECKOE, TEHETHUECKOE, STOIOTMYECKOe CXOI-
CTBO, JUIMTEJIbHO 3aHUMAIOIIME OMNpEIENICHHOE MPOCTPAHCTBO B apeasie BUAA
U BOCHPOM3BOZSAIIME ceOe MOJOOHBIX B TEUEHHE OOJIBIIOTO YUCIIA MOKOJICHHM
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Ha3bIBAETCS NMOMyJALMEN. Bua onpenensitoT kKak COBOKYIHOCTb MOIMYJISILIMI 0CO-
Oeli, CIOCOOHBIX K CKPEUIMBAHUIO C OO0pa30BaHHEM ILIOOBHUTOIO MOTOMCTBA,
oOmaaromux psaoM ooumx MopPopu3noIOrHIeCKUX MPU3HAKOB, HACEIISIOIINX
orpeseneHHbii apean. [lomymsiim oqHOTO BHTa OoJiee UM MEHEe M30JIMPOBAHbBI
or apyrux. OCHOBHbIE CBOICTBAa MOMYJISIMOHHO-BUIOBOTO YPOBHSI: pOXKIae-
MOCTb, CMEPTHOCTb, BBDKUBAHUE, CTPYKTYypa (I10JIOBasi, BO3pACTHAsI, YKOJIOTHYe-
CKasi), TUIOTHOCTh, YHCJICHHOCTbh, ()YHKIIMOHHpOBaHUE B mpuposae. [Ipomomxu-
TENBHOCTbH JKU3HU JIFOOOTO OpraHu3Ma OIpe/iesieHa TEHETHYESCKH, TIOMYJISIINS Ke
MIPU ONTUMAJIBHBIX YCIOBUSIX Cpelbl, CIOCOOHA CYIIECTBOBATh HEOTPAHUYECHHO
nonro. [omynsiuust sBiseTCs 3J€MEHTAPHON €IMHULIEN SBOJIFOIUH.

JKocucTeMHbIH (0MOreouneHo3) ypoBeHnb Ku3HU. [Ipencrasien cucre-
MOU MOMYJISIIIUNA pa3HbIX BUJOB B X B3aMMOCBSI3H MEXIY COOOU U OKpyXka-
e cpeno. buoreoneHos — OHOPOAHBIM YYAaCTOK 3€MHOM MOBEPXHOCTH
C OINpEICICHHBIM COCTABOM JXKHBBIX OPTaHU3MOB (OMOIIEHO3) M HEKUBBIX —
KOCHBIX KOMIIOHEHTOB M JIMHAMUYECKUM B3aMMOJICCTBHEM MEXIy HUMHU
JIaHHBII ypOBEHb XapaKTEPU3YETCs CIEAYIOIMMH CBOWCTBAMHU: CTPYKTY-
pa dKOCHUCTEMBI, THITHl OMOTUYECKUX CBS3EH, MUIIEBHIE IETH, TPOPUICCKHE
YPOBHU. OJTH CBOMCTBA MPOSIBISIOTCS B KPYTOBOPOTE BEIIECTB U IOTOKE
SHEPTUU, CAMOPETYJIMPOBAHUU U YCTOMYMBOCTH, B C€30HHBIX U3MEHEHUSX U
B aKTMBHOM HCITOJIb30BaHUU BCETO MHOTOOOpa3usi OKPYKAIOMIEH CPEe/Ibl.

Buocdepnblii ypoBensb ku3Hu. Bricias dhopma opraHuzanuu XKMBOM Ma-
TepuH, o0bEIMHSAIONIAs BCE IKOCUCTEMBI TUIaHeThl. buocdepa obpasyercs u3
ouoreorieHo30B. st 3TOrO0 ypoOBHSI OpraHM3allii XapaKTepHBI T00aTbHBIN
KPYTOBOPOT BEIIECTB U YHEPTUH, XO3SIUCTBEHHAS] U ATHOKYJIBTYpPHAsl JIEATEIb-
HOCTb Y€JIOBEKA.

Ha xamoM ypoBHE MPOBOASTCS HAOMIOACHUS, SKCIIEPUMEHTHI U HCCIIEI0-
BaHMSI.

KiroueBble ciioBa: romMeocTas, OHTOreHe3, (puiorenes, MojeKyna, KJIeTka, OpraH,
OpraHu3M, MOMYISLH, OnoreoneHo3 (Ikocucrema), bnocdepa.

Bonpocs! u 3aganus:

1. Kax BbI moHMMaeTe TepMUH YPOBHH OPTaHU3AIUH KUIHU?

2. IlosicHuTe, U3 KaKUX KOMIIOHEHTOB COCTOMT MOJIEKYJSIPHBIH YPOBEHb JKU3HHU U
KaKHe MPOLECCHl TaM MPOUCXOMISIT.

3. YTO coCTaBIsIET CyLHOCTh KJIETOYHOIO YPOBHS JKU3HU?

4. PacckaxxuTe 0O Ipolreccax, MPOUCXOISIINX Ha OPraHU3MEHHOM YPOBHE.

5. B uem 3akiro4aroTcsi CBOWCTBA MOMYJSILIMOHHO-BUOBOTO YPOBHS KU3HU?

6. B uem cocrouT cymHocts 6MochepHOro ypoBHS KU3HU?
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3aganus JJis1 CAMOCTOSITEILHOMH PadoThI:
3apanue 1. OnummTe MPOLECCH, MPOUCXOISINNE B KAKIOM U3 YPOBHEH KU3ZHU.

YpoBHHU KommoneHnTsl TTPOLIECCHI

3aganne 2. [IpuMeHuTe caMOCTOATENBHOE U TBOPUYECKOE MBILUIEHUE IIPU OTBETE HA
3TH BOMPOCHI.

a) Kakumu KpuTepusiMu onpesensercs pa3aelieHue ypOBHEH KU3HN?

0) OnummTe METabOINYECKUE MPOIIECChI, MPOUCXOSIIIE Ha KaKJOM YPOBHE JKU3HH.

I'TABA II. OBHIEBUOJIOI'MYECKHUE 3AKOHOMEPHOCTH
MOJIEKVJIAPHOI'O YPOBHA KU3HU

§ 3. MOJEKYJISIPHBIA YPOBEHbD KU3HU U EI'O CBOMCTBA

JKuBble OpraHusMsl, SBJISACH LEJIOCTHOM CHCTEMOM, COCTOSAT U3 CHCTEMBI
opra”oB. Oprassl, B CBOK O4e€pe/lb, U3 TKaHEH, a TKAaHU — U3 KJIeTOK. [ToaTomy
KJIETKA SIBJISIETCS YHUBEPCAIBHONW CTPYKTYpOH M (DyHKIIMOHAIBHOM eIuHUIIeH
KUBOT0. Bce *KU3HEHHBIE NTPOLIECCHI, IPOUCXOASIINE B KIETKAX U UX OPTaHOU-
JlaX, OCHOBaHbI HA B3aMMOJCHCTBUU OPraHUYECKUX COCIUHECHUM.

Ha puc. 2 nokasana poib OpraHMYECKHX MOJIEKYJISIPDHBIX COEIMHEHUI B
’KU3HEHHBIX IIPOLIECCax KIETOK, TKaHEH, OPraHOB, CUCTEMBI OPTaHOB U BCETO
oprausma. OpraHu4ecKkre MOJEKYJISIPHBIE COCIMHEHUS CTalIH IIPUYMHON IO-
SIBJICHUSL BCEro KMBOTO Ha 3€MJIE, CTaB OCHOBOM, U3 KOTOPOW BIIOCIEACTBUU
MOSIBUIIMCH, B PE3YJIbTATE PAa3BUTH, KIIETKH, TKAHU, OPTaHbI, OPraHU3MBI, I10-
MyJISIITUH, BUJIBI, OMOTEO1IeHO03 U Ouocdepa.

W3ydas 6uonornyeckre MoJIEKYJbl — OpPraHMUeCKUe BEIeCTBA: YIJIEBOJIBL,
JUNKIBL, OEJNKH U HYKJIEUHOBBIE KMCIIOThI, MOXKHO MOHITH CYHTHOCTb MOJIEKY-
JIIPHOTO YPOBHS JKU3HU.

buonornyeckue coennHEHHsT MOJEKYJISIPHOTO YpOBHS (YIJIEBOIbI, OCJIKH,
HYKJICMHOBBIE KHCIIOTHI, JIMNNJbI) IPUHUMAIOT y4acTHE B POCTE, Pa3BUTHH,
COXpaHEHHMHU IIpH Iepeaayde TeHeTHUecKo MH(OpMaluu OT MOKOJEHUs K IO-
KOJICHUIO, KPyTOBOPOTE BEILECTB U DHEPIUHU.

IIpu n3y4yeHUH KUBBIX OPraHU3MOB, B IIEPBYIO OYEPElb, HY:KHO PacCcMaTpu-
BaTb OPraHMYECKUE COEIUHEHMs, peakiMu U (U3UKO-XUMHUYECKHUE IPOLECCHI
MEX1y HUMHU. TOJIBKO 4epe3 BBIACHEHUE MOJIEKYJISIPHBIX MEXaHU3MOB IIPOLIEC-
COB JKU3HEEATENBHOCTU KIIETKH, MOXKHO IIOJOMTH K NOHUMAHUIO CYLIHOCTHBIX
CBOMCTB KHBOIO.
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Crnemyer mogYepKHYTh, YTO Mrrroxompus Xnopo-

v iacrt
3HaHHME CTPYKTYpbl M CBOWCTB Bakyoms'  “Kierouas
MaKkpOMOJIEKYJI, M3YyYEHHE HX SAnpo . MewmGpana
B YCIIOBMAX J1abOpaTOpuu He Krerounas

. Snpo MuToxoHpust XJIOPOIUIACT CcTeHKa
Jar0T IMMOHUMAHUA CBOUCTB KU3-

HU. BblaeneHHble W3 KIETKH
MaKpOMOJIEKYJIBI ~ XapaKTepH-
3YIOTCS JIHIIb (U3MUECKHUMU U
XUMHUYECKIMH CBOMCTBAMH, HO
TEPSIOT KauecTBa KUBOro. Cy- |jpx Berox
MIECTBYET MHOXECTBO OHMOJIOTH-
yeckux wmodekyn: JIHK, PHK,
AT®, Genku, yrieBOJbI, JTUTH-
Il U pyrue coeauHeHus. OHu
CIOCOOHBI CO3/aBaTh KPYITHBIC
MOJIEKYJIIPHBIE KOMILIEKCHI, KO-
TOpBIE BBINOIHIIOT OINpPEAEIeH-
HbIe crienupuieckue (QyHKIINH.
BricOkOMONIEKYJISIpHBIE OpraHU- Puc.2. XKusHeHHBII IPOLECC KIETKH.
YeCKHe BEUIECTBA — MOJIMMEPHI,

CHUHTE3UPOBAHBI U3 B3aMMOCBS3aHHBIX KOMIIOHEHTOB — MOHOMEpPOB. Harnpumep,
AMHHOKUCIIOTHI SIBISIFOTCS MOHOMEpaMH O€JKOB. AMHHOKHCIIOTHI CBSI3bIBAIOT-
Csl MEXIy COOOM MEeNTUAHBIMU CBSI3IMHU, 00pa3yst OENKH, OCIEI0BATEIHLHOCTD
AMUHOKHCJIOT OINpENEseTCs] FTeHeTHYeCKO nH(popMaluell 3aK0AMPOBAaHHON B
mouiekyne u-PHK. TlepBuunas crpykrypa 3akpydmBaercs, oOpa3ysl CIMpab,
T.€. BTOPUYHYIO CTPYKTYpY. BUTKU criupanu cBsi3aHbl MEXIy cO00M BOAOPO-
HBIMH CBSI3IMH. B CBOIO ouepenb, ciupaib CKpyYHMBAaeTCA B KIyOOK, 00pasys
TPETUYHYIO CTPYKTYPY, KOTOPast MOAAEPKUBACTCS TUCYIb(PHUIHBIMA HOHHBIMU
U ruapooOHBIMU  CBA3SIMU. Tak 00pa3yroTCsi MOJIEKYJIbI, CIIOCOOHBIE BBITIOJ-
HATH paziudHble QyHKIMH (PEPMEHTHI, TOPMOHBI).

Taxke W B APYrux MPHUPOIHBIX MOTUMEPAX MOHOMEPHI COCAMHSIIOTCS B
OTIpPEICIICHHOM MOPSAIKE U MPEACTABISAIOT CO0O0W 0COOBIE CHCTEMBI, COCTOSI-
ITME U3 B3aUMOCBSI3aHHBIX KOMITOHEHTOB. OHM TIPEICTABIISIIOT COOO0M TEITHHYIO
MOJIEKYITY, BBITIOJHSAIONIYIO ONpeAeNeHHY0 QYHKINIO (HYKJIEHHOBAsI KUCIOTA,
0eIoK).

Bo Bcex opraHMYeCKHUX COEAMHEHUSAX OJHUM U3 OCHOBHBIX AJIEMEHTOB BbI-
CTynaet yriepoa. biarogaps ero yHukambHbIM (PU3UKO-XMMHUYECKHM CBOMCTBaM
00pa3yroTcsi pa3HOOOPa3HbIE CIOKHBIE MOJIEKYJIbl OPraHUUECKUX COEIMHEHUI.

Xpomocoma Mem6pana

Hyxieoruz AmuHOKHCIOTA
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YHUKaTbHOCTh MAaKPOMOJIEKYJ — B cHeluuKe uX OWOIOrmueckux (PyHK-
uuii. Hanpumep, MosieKyJibl HyKJIE€MHOBBIX KUCIIOT SIBJISIFOTCSI HOCUTENSIMU Te-
HETUYECKOTO KOJa M Y4YacTBYIOT B Iepeadye TeHeTUYeCKON MHpOopMamuu oT
MTOKOJIEHUS K TTOKOJIEHUI0. MOJIEKYJIbl IUITUOB SIBJISIFOTCS OCHOBHBIMU KOMIIO-
HEHTaMH, YYaCTBYIOIIUMH B CTPOUTEIHCTBE OMOJIOTHMUECKUX MEMOpaH M BCEX
BHYTPUKJIETOUHBIX CTPYKTYp. MoJiekynbl O€IKOB ClIy>KaT KaTaau3aTopaMu U
peryjsiTopaMu BCEBO3MOXHBIX XHMHYECKHUX PEAKLUHU B KJIETKE. YTJIEBOMABI
o0pa3yroTcs B mpoiecce POTOCUHTE3a, B pe3yIbTaTe MPEeBpaIleHUs] COTHEYHON
SHEPTHM B XMUMHYECKYIO, U SIBJISIOTCS NEPBUYHOM OCHOBOM JISI MOCTPOCHUS
Opyrux OMOMOJeKyJl. 3a/1auu, BBINOIHSIEMbIE OMOJIOTHYECKUMU MOJIEKYJIaMHU B
KJIETKAX, OMPENEISIOTCS CTPOSHUEM, (PU3NKO-XUMHUECKUMH U OMOXUMHUYECKH-
MU CBOWCTBAMM MOJIEKYII.

3HayeHHe MOJIEKYJISIPHOTO YPOBHH ku3HH. Ha MonekynsipHoM ypoBHE
OCYLIECTBIIIETCS BaKHEHIIMI MPOLIECC KU3HU — MPEBPAIEHUE CBETOBOU IHEP-
TUU COJIHIIA B XMMUYECKYI0, 3al1aCaEMYI0 B XUMHUYECKUX CBA3SX OPraHUYEeCKUX
coeMHeHu — GorocunTe3. POTOCUHTE3 UTPACT BEAYIIYIO POib B OHochep-
HBIX TpoIleccax, MPUBOAS B TII00ATBHBIX MacITabax K 0Opa30BaHUIO OpraHU-
YECKOro BElIeCTBa M3 HEOpPraHMuecKoro. MOTOCUHTE3UPYIOLIME OpraHU3MBI,
UCHOJb3Yysl COJHEUHYIO SHEPrHi0 B peakuusiX (POTOCHHTE3d, OCYLIECTBISIOT
CBS3b KM3HU Ha 3emie co BceneHHoON DHeprusi, HaKOIUIEHHas B Ipoliecce
(dboToCHMHTE3a, CTAHOBUTCS OMOJIOTUYECKH TOCTYITHOM /Il BCEX JKMBBIX Opra-
HU3MOB.

Nzyuenue GorocuHTe3a AaCT BOZMOXKHOCTH BBISIBUTH CIIOCOOBI COXpaHEHUS
KM3HU Ha HaIlled IUIaHeTe, MPeayNpeanTh SKOJOTHUecKrue mpobaemMbl, pa3pa-
00TaTh MyTH MOBBIIICHUS YPOKaHHOCTH B CETLCKOM XO3SHCTBE.

OpnHolt U3 mpoOsieM HM3y4YEHHUsT MOJIEKYJSIPHOTO YPOBHS KU3HU SBIISCT-
Csl M3yYeHUE XUMHUYECKUX DIIEMEHTOB, BXOMAIINX B WX COCTaB, BBISBICHHC
pOJIM MUKpPO M MakKpOd3JEMEHTOB B IPOLECCE >KU3HEAEATEIbHOCTH. MUKpO
U MaKpOdJIEMEHTHI MPUCYTCTBYIOT B >KMBOW MAaTepuu B BHJIE pa3zHOOOpa3-
HBIX XMMHYECKHX coenuHeHui. Hampumep, B cocTaBe Xjopoduiia ecTh Mar-
HUI1, B cOCTaBe reMorioonHa — xene3o. Hannure HeoOX0IUMBIX XUMUYECKIX
AJIEMEHTOB O0ECNEYMBACT HOPMAJIBHYIO >KM3HEACSITEIbHOCTh MAaKpPOMOJIEKYII.
MHorue cBOKCTBa KJIIETOYHOI'O YPOBHS OPTaHU3aLUU )KUBON MATEPUU 3aBUCAT
OT MOJIEKYJIIPHOTO YPOBHSI — €r0 KOMIIOHEHTOB U UX POJIM B KU3ZHEIECATENb-
HOCTH KJICTKH.

[Ipeobpa3oBaHue COTHEUHONW SHEPTHM, CO3/JaHUE >KUBOTO BeEIllecTBa 00e-
CIEYEHHUE YCTONUYMBOCTU MOJIEKYJISIPHBIX CTPYKTYpP — OCHOBHAsl POJIb MOJIEKY-
JSIPHOTO YPOBHS *U3HU B Onochepe. Hannuue B :KUBOM MaTepuu MOJIEKYJISP-
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HBIX KOMILJIEKCOB, OCYIIECTBIISIFOIINX OMPEICICHHBIE BHICOKOYOPSAI0UYCHHBIC
OMOXMMHUYECKHE TPOIECChl — OMOCHHTE3 OenKoB (pubocoma), TIMKOIN3 (IIH-
TOIUIa3Ma), KJIETOYHOE AbIXxaHhe (MUTOXOHJApHS), (POTOCHHTE3 (XJIOPOILIACT),
MO3BOJISIET CYJIUTh O HAJMYWU B KUBOM MaTepu OMOJIOTHYECKHX CHCTEM HE
TOJIBKO KJIETOYHOT'O, HO M MOJIEKYJISIPHOTO YPOBHS )KU3HHU.

MHorue npo6sieMbl MOJIEKYISIPHON OMOJIOTHH X IyT CBOMX MCCIIE0BaTeNeH.

KnioueBble ci10Ba: MakpoOMOJIEKYIbl, CHHTE3, MOJICKYJISIpHAsi OMOJIOTHS, OUOXH-
musi, Onoduzuka, bnonHgpopmaTHka.

Bonpocsl u 3ananus:

1. OmpenenuTe CBOHCTBA MOJIEKYISIPHOTO YPOBHSI JKU3HHU.

2. OObsIcCHHUTE POJH YIIEPOIa B MOJEKYIIIPHOM YPOBHE KHU3HH.

3. Omnpenenure 3HaYCHUE M3YYCHUS MOJICKYISPHOTO YPOBHSI )KH3HH.

3aganusi A1 caMocCTosITeNbHON padorel: Hamumunre pedepar o mpoueccax,
MIPOUCXOASIIUX HA MOJIEKYJISIPHOM YPOBHE KU3HH.

§ 4. XUMUYECKHUH COCTAB KUBbIX OPTAHU3MOB U
ET'O NIOCTOAHCTBO

OnHUM U3 OCHOBHBIX CBOMCTB KMBBIX OPraHU3MOB SIBIISIETCSI TOCTOSTHCTBO
€ro XMMHYECKoro cocrana. KiieTku pacteHui, >kMBOTHBIX, MUKPOOPTaHU3MOB
SBIIAIOTCS. CXOAHBIMU IO XMMHUYECKOMY COCTaBY, UTO SIBISIETCS CBHUJETEIb-
CTBOM €IMHCTBA OPraHMYECKOTO MUpA. BHOTreHHBIMU SI€MEHTaMH Ha3bIBa-
I0TCS, XUMHUECKHUE JIEMEHTBI, TIOCTOSIHHO BXOJSILIKE B COCTAaB OPraHU3MOB U
BBITIOJTHSIOIIUE OTIPEICIICHHBIE OMOJIOTHYEeCKHEe (PYHKIIUH.

Bce anemeHTsl, 0 COAEP/KaHUIO UX B KUBBIX OpraHU3Max, pa3aeisatoTcs Ha
JIB€ TPYIIIbI: MAKPOIIEMEHTbI U MUKPOAJIEMEHThl. MaKkpo3JIeMeHThl, B CBOIO
o4epenb, JAENATCA Ha aBe rpynmnbl. K mepBod OTHOCATCS YEThIpE AIIEMEHTA:
KHCIIOPOJI, YIJIEPOA, BOAOPOA M a30T. DTH DJIEMEHTbl COCTABISIOT OCHOBY —
98% opraHMYecKUX COEAMHEHU, HAmpuUMep, OENKOB, HYKJIEUHOBBIX KHCIIOT,
JUNUIOB, yIIeBonoB. Bo Bropyto rpymmy Bxomsar S, P, Ca, Na, K,Cl, Mg, Fe.
Onu coctaBisitoT 1,9%. DneMeHThl, KOTUYECTBO KOTOPBIX COCTABIISIET MEHbILIE
0,001%, Ha3pIBaIOTCSI MUKPOIJIEMEHTAMH.

MHorrne MUKpPO3JIEMEHTBI BXOISAT B COCTaB PA3IMUHBIX OMOJOTHYECKU aK-
THUBHBIX BEIIECTB — ()EPMEHTOB, BUTAMHHOB, TOPMOHOB.
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buoaornueckue (l)yHKIII/lI/I XUMHYECCKHX 3JICMCHTOB

DJIeMeHThbI | buosornyeckas poJjn

Maxkpo3s1eMeHTbI

BxomuT B cocTaB BOIBI 1 OpTaHUIECKUX COCTUHEHUH, IPUHUMAET

Kucaopoa (O)
y4acThe B MPOLECCE AbIXaHUS a3POOHBIX KIIETOK.

VYriepon (C) | BXoaur B cocTaB BceX OPraHUYECKUX COEMHEHUI

Bonopon (H) | BxoguTt B cocTaB BOABI M OPTAaHHUYCCKUX COCTMHCHIH

Bxomut B cocTaB aMUHOKHCIIOT, OSJIKOB, HYKJIEHHOBBIX KUCIOT, ATO,

A3zot (N
™) XJIopoduIIIa, BATAMUHOB

Docpop (P) Bxomut B cocTaB HyKJIEMHOBBIX KHCIOT, AT®, hepMeHTOB, KOCTHON
TKaHU.

Kaabumii (Ca) | Bxogur B cocTaB KOCTHOW TKaHH, Y4acTBYET B MPOLECCE CBEPTHIBAHMUS
KpOBU

Marnuii (Mg) | Bxoaur B cocTaB MOJICKYJIbl XJI0pO(HIIIa, IPUHUMAET YIaCTHE B
cunrese JJHK u oOmene sneprun B kauecTse KoepMeHTa

Harpuii (Na) | YgacTtByeT B mporiecce MpoBeIeHUS HEPBHBIX UMITYILCOB.
o0ecreunBaeT OCMOTHIECKOE JIAaBICHNE B KIETKE

Keneso (Fe) | ObecrieunBaeT TpaHCTIOPTUPOBKY KUCIOPOIA B CTPYKType
reMorIoOnHa, MHOTIIOOMHA

Kanmii (K) O0ecrieunBaeT MPOXOKICHHE HEPBHBIX UMITYJIBCOB, HOPMAJIbHYIO
paboTy cepia, CBEpThIBAEMOCTH KPOBH, Pa3BUTHIO PACTCHUI
Cepa (S) Bxonut B cocTaB aMUHOKHCIIOT (METHOHWH, IIUCTUH, IIUCTCHH),
o0Opa3yeT Tucyib(uIHbIe CBsI3U B Oeskax
Xuaop (C) BxoauT B cocTaB jKeIyI09HOTO COKa
Muxpo3ieMeHTHI
Mon (I) BxoauT B coCTaB IUTOBUAHON HKEJIE3bI

obecreunBaeT TPaHCIIOPTHPOBKY KHCIOPOJIa B CTPYKTYpe

Menpb (Cu)
reMOIMaHNHA y 0€CIIO3BOHOYHBIX

Kobaaer (Co) | Bxoaut B coctas BuTamuna B 12

D1op (F) Bxonut B coctaB 3yOHOU dManmu

BxonuT B cocTaB HEKOTOPHIX (DePMEHTOB, PACIIECTUISIONTNX TOJHIIETI-

HHK (Zn
I (Zn) THU[Ibl, Y4ACTBYET B CHHTE3€ PACTUTEIbHBIX TOPMOHOB U IJIMKOJIU3E

XHUMHUYECKHe COeTMHEHHs, BXOASIIHE B COCTAB KJIETKH. XUMUYCCKUC
COC/IMHEeHMsI, BXOJSIINE B COCTaB KIETKH, MOXKHO pa3/IeUTh Ha JIBE TPYIIIIBI
HEOPraHMYECKUX M OpPraHUYeCcKUuX coequHeHul (cxemal).
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Heopranuyeckue BeiecTBa KJeTKH. Cpeau HEOPraHMYECKHX BEIIECTB
BaXXHYIO POJib B 00eCTiedeHNH (PyHKIIMOHUPOBAHUSI OTACIBHBIX KJIETOK UTPAIOT
MUHepasibHble coiH. CONIM HEOPTraHWYECKUX KHCIIOT IMPHCYTCTBYIOT BHYTPH
kneTku B Bue karnonos (K*, Na*, Ca™, Mg*), anuonos (CI-, HCO,", HPO %,
H,PO,”) uiyu HaxonaTcss B TBEPAOM COCTOSHUH. KOHIIEHTpamusi KaTMOHOB M
aHMOHOB BHYTPH KJICTKH M BHE KJIETKH pa3invHa. Pa3Has KOHIIEHTpaIs HOHOB
CHApYXH ¥ BHYTPHU KJIETOK MPUBOJUT K BOSHHKHOBEHHIO PA3HHIIBI AIEKTpUYC-
CKHUX MOTEHIMAJIOB. JTO 00ecreynBaeT TPAaHCTIOPT BEIIECTB Yepe3 MeMOpany, a
TaKXKe Tepenady HepBHBIX HMITYJIbCOB. Pa3imyHble HOHBI IPHHUMAIOT yYaCTHE
BO MHOTHX IMPOLIECCaX KU3HEACSITEIbHOCTH KICTKH:

» karuonbl K¥, Na*, Ca’" obecrieunBaroT pa3apakuMOCTh )KHUBBIX OPTaHU3MOB,;

* katuoHbl Mg**, Mn?', Zn**, Ca** HeoOXoAuMBI JJIsi HOPMAIBLHOTO (DYHKIINO-
HUPOBaHMSI MHOTHX (DEPMEHTOB;

* 0o0pa3oBaHKE YIVICBOAOB B Mpolecce POTOCHHTE3a HEBO3MOXHO 0e3 Mg?*;

* AQHUOHBI CIA0BIX KUCIOT 00ecneunBatoT Oy(hepHOCTh KIETKA — MOCTOSTHCTBO
KOHIIEHTPAI[K MOHOB BHYTPH U BHEKIJIECTOUHOM JKUIKOCTH.

BydepHoCThI0O HA3BIBAIOT CHOCOOHOCTh KIIETKH IMOIJIEPKUBAThH Clladole-
JIOYHYIO PEAKIMI0 CBOETO COIEPKUMOTO Ha IMOCTOSHHOM YypoBHE. BHyTpu
KieTku Oy(pepHOCTh 0OecneunBaeTcst maBHbIM obpasom anuonamu H, PO, n
HPO,>. Bo BHEKIIETOUHOH KUAKOCTH posib Oydepa urparor anuonsl HCO, .

Cxema 1

| BemecTBa Bxoasilne B COCTAB )KUBbIX OpPraHu3smMoB |

oo oneems | Opraunsons usens |

CoenuHeHUs | Honsl | -I Mornekyinbl ¢ MEHbILEH Maccoi | -I MaxkpoMoseKybl |
Bona | AHNOHBI | -I Momnocaxapuisl | -I Tlonucaxapumer |
Comn | Karnonst | -I AMUHOKHCIIOTBI | -I benku |

-I Hyxneoruusl | -I HyxiienHOBBIE KHCIIOTBL |
-I Opraan4eckue KHUCI0ThI | ‘I JInmuaer |
‘I DepMeHThI |
‘I T'opmons! |
‘I Buramunst |
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OyHKIUS BOABI B KJIETKe 0coOeHHO Benmka. Comep-
JKaHWE€ BOAbl B MHOTOKJIETOYHBIX OPraHU3Max COCTaB-
asieT oT 60 mo 98%. M3 Bcex XUMHUYECKHUX COEIUHE-
HUN UCKJTIOYUTENIbHAS POJIb, B 00€CIICUCHUH TTPOIIECCOB
JKU3HEJICATEIIbHOCTU OPraHU3MOB, MPUHAJJICKUT BOJIE.
Ha nameit mimanere u3Ha4ajabHO MIMEHHO B BOJHOU Cpe-
Puc.3. Monekyna pogsr A TOSBUIACH JKH3Hb, 0e3 BOIbI HEBO3MOXHO CyIIle-
CTBOBaHME >kUBOM MaTepuu. [{uTomnnazma GonpIIMHCTBA
KJIETOK coiepxutT npubnusurensbHo 80% Boapl. B BomHOW cpene mporCXoasT
MpoIIecChl 0OMEHA BEUIECTB M MPEBPAIICHUN YHEPTHH. YHUKAJIbHBIC CBOMCTBA
BOJIbI OTIPENEIISAIOTCS ¢ (PU3MKO-XMMHUYECKHUMH CBOWCTBaMU. MoJIeKysa BOJIBI
coctouT u3 aroMa O, CBA3aHHOTO C IByMs atoMamu H nojsipHbIMU KOBaJIEHTHBI-
MH CBSI3SIMU. XapaKTEPHOE PACIIOJIOKEHUE DIICKTPOHOB B MOJIEKYJI€ BOJIbI MPHU-
AT €M ANEKTPUUYECKYI0 aCHMMETpHUIO. bosee 37meKTpoOTpruLaTebHbI aTOM
KHUCJIOPOJIa IPUTITUBAET JEKTPOHBI aTOMOB BOJIOPO/Ia CUJIbHEE, B PE3yJIbTaTe
o01111e apsl AEKTPOHOB CMEIIICHBI B MOJIEKYJI€ BOJIBI B €r0 CTOpoHY. [ToaTOoMYy,
XOTSl MOJIEKYJia BOJIbI B LIEJIOM HE 3apskeHa, Kax-
JIBIA M3 JIByX aTOMOB BOJOpOJa 00JajaeT 4acTh4-
HO TOJIOKUTENIbHBIM 3apsi/IOM, a aTOM KHCJIOpoja
HECET YaCTUYHO OTPULIATEIbHBIN 3apsaa. Morekyia
BOJIbI MOJISIPU30BAHA U SIBIIACTCS OUNOIEM — UMEET
nBa momtoca (puc.3). YacTUYHO OTpHIATEIbHBINA
Bomopoxseie  3@PAJI aTOMa KHCIOPOJA OIHOM MOJIEKYIbI BOJIbI
coenuHenns — NPUTATUBAETCS YACTUYHO IMOJIOKUTEIIBHBIMU aTo-
Puc.4. BonoponHsie B3y~ MaMH BOAOPOJIA IPYTUX MOJIEKYJI. Takum oOpa3om,
ME3Kly MOJIEKYJIaMH BOIBL.  Ka)K/1asl MOJIEKYJa BOJbI CTPEMUTCS CBSA3aThCS BO-
JIOPOJHOM CBSI3bI0 C YETHIPbMSI COCEAHUMHU MOJIe-

KyJlaM# BOjibI (puc.4).
B BomHO# cpene MpPOHMCXOmAT MPOIECCH 00-
MEHa BEUIECTB M MpeBpalleHus sHepruu. Bopga
HETMOCPE/ICTBEHHO Y4YacTBYET B pPeaklUsX pacuien-
JIEHUSI OPraHUYECKUX COeMHEeHMI. Brimenepeunc-
JICHHBIE CBOWCTBA OOYCIOBHUJIM MHOTO(QYHKIIHO-

HAJILHOCTH BOJIBI.
Bopna siBisieTcss OCHOBHOM Cpenoi, B KOTOPOU
MPOTEKAET OOJBITUHCTBO XUMUUYECKUX PEAKIINN, a
TUAPODHITHHBIX BEIIECTB

B BOC: | — runpodumbHoe  BCE PEAKIMH THIPOITH3A X MHOTOYHCICHHbIE OKHC-
BellecTBO; 2 — Mojekynpl  JIUTCIBHO BOCCTAHOBUTEIIBHBIC PEAKIMM HIYT MPHU
BOJIBL. HEMOCPEACTBEHHOM Y4YacTUU BoOjbl. BelecTtsa,

Puc.5. PactBopenue
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XOPOIIIO PaCTBOPUMBIE B BOJIE, HAa3bIBAIOTCA cuopoghunvusimu (puc.S). K aum
OTHOCSITCS MOHOCaXapubl, AUCAXapUAbl, IPOCTbIE CIUPTHI, AMUHOKHCIIOTHI.

BemecTBa, muoxo miM BOBCE HEPaCTBOPHUMBIE B BOJE, HA3bIBAIOTCS cUOPO-
Goonbimu. K HUM OTHOCATCS TONMCaxapuabl (Kpaxmal, TIIMKOTeH, KJIeT4arka),
xupbl, ATO®, nunuapl, HEKOTOpble OETKU 1 HYKJIEUHOBBIE KHCIOTHI.

KaroueBbie ciioBa: Makpo3neMeHThI, MUKPOAIIEMEHTHI, HEOPTaHUYECKUE COEe/TH-
HEHUS, OPraHu4eCKHe COSMHEHUS, KATHOHBI, aHUOHBI, OY(PEPHOCTH, TUAPOQILIBL,
ruIpodoOHI.

Bomnpocel u 3aganus:

1. ITosicHuTe 3HAYEHHE DIEMEHTOB, BXOISIIIMX B COCTAB KIETKHU

2. HazoBure (pyHKITMHN BOJBI B KIETKE

3. IlosicHuTe 3HAUE€HHE MUHEPATIBHBIX COJEH B AESITEIbHOCTH KIETKU

4. KakoBa ponb Oy(epHOI CHCTEMBI B KU3HEACATEITHBHOCTH KICTKHU?

§ 5. YIVIEBOAbI U JIMITUAbI

K MonekynsipHOMY ypOBHIO KU3HU OTHOCSITCSI TAaKME OMOJIOTMYECKUE MOJIe-
kynbl, kKak JIHK, PHK, AT®, Genku. yrineBoabl, TMMUABL. JTH BEIIECTBA MIPHUCY-
M KJIETKaM BCETo pa3HOoOOpasus KUBOTO MHpa. BeliecTBa BBICIIETO MOJIEKY-
JISIPHOTO YPOBHSI — OCJIKH, HYKJIEMHOBBIE KUCIIOTHI, TIOJIHCAXapU/Ibl OTHOCATCS K
ouononmmepam. bruononrmepsr 00pa3yroTCs COeNMHEHNEM MOHOMEPOB.

[Tonmmeps! mensiTces Ha ABe rpynmbl. [lonuMepsl, kKoTopele 00pa3oBaHbI U3
OJTHOPOJHBIX MOHOMEPOB, Ha3bIBAIOTCS 20MOROAUMEPDL, U3 PA3ZHOPOIHBIX MO-
HOMEPOB — 2emeponoiumepbl.

Yraesoabl. CunTtaroTcs Hanbosee BaKHBIMU OPraHUYECKUMU COEIMHEHU-
SMH B KJIETKE. YIJIEBOJbI BXOJST B COCTAB KJIETOK BCEX >KMBBIX OPraHU3MOB.
OO6was popmyna yrnesonos Cn( H,O)n.

ConepxaHue yIieBOAOB B JKMBOTHBIX KJIeTKax cocrasisieT 1-5%, a B He-
KOTOPBIX PACTUTENBHBIX KJIETKax MoxeT agocturath a0 90%. Paznuuaror tpu
OCHOBHBIX KJIacca yIJI€BOJIOB: MOHOCAXAPUObL, OUCAXAPUOBL U NOTUCAXAPUObL
(cxema 2).

MoHocaxapuapl He pacmajalTcs MyTeM TUapoiu3a Ha Ooliee MelKHe
gactn. Ha3Banme MoOHOCaxapuaa 3aBUCHUT OT KOJMYECTBA aTOMOB YIJIEpOja.
Tpuoser umeror tpu aroma ymiepona (C,H,O,), terpossr — wetsipe (C,H,O,),
nenro3bl — 1Atk (C.H O,), rexcossr — mects (CH ,O,). Monocaxapums
OeclBETHBIC, KPUCTANIMYECKUE BEIIECTBA, JIETKO PACTBOPUMBIE B BOJAE U
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uMeroIue ciaakuii BKyc. K Tpruo3am OoTHOCSTCS IPOAYKTHI OOMEHa — MOJIOY-
nas kucnora (C,H,O,) u nmuposunorpamuas kucnora — C.H,0O,. U3 monoca-
XapuI0B HauOoJbIlIee 3HAYEHUE MAJS JKUBBIX OPraHM3MOB HMEIOT TEHTO3bI
— pubo3a, ne30kcuprbdo3a U reKCco3bl — ITI0K03a, GPYKTO3a, raiakTo3a. Pubosza
U J1e30Kcupr003a BXomAT B coctaB pubonykienHoBbix (PHK) u nezoxcupubo-
nykinenHoBolt (JJHK) kucnor, AT®, suramunoB rpynnsl B, psaa ¢pepmenTos.
I'moko3a u (pykTo3a mpuaaroT CiIaaKuil BKyC miogam, Meay. MomekymspHast
macca mmokossl (CH ,O, )paBna — 180. ['mroko3a BCTpeyaeTcs B KIETKaX BCEX
OpPraHM3MOB, B TKAHEBOW KHUJIKOCTHU U B IUIa3Me. Y 4eJIOBEKA U )KMBOTHBIX YpO-
BEHb IIIOKO3bl B KPOBU MOCTOSHHBIN, oOecrneunBaeT TKaHu 3Heprueil. Hopma
coZlep KaHus TIFOKO3bI B KpOBU uesoBeka 4,5 — 5,5 muummons (80—120 mr),
u o0o3HayaeTcs Kak caxap kpoeu. I1oBbllIeHNE WU NOHWKEHUE €r0 YPOBHS
CBUJIETENILCTBYET O HAPYLLIEHUU OOMEHa BEILECTB.

Cxema 2
| YriaeBoasbl |
—Monocaxapwis | | [ Jwcaxapwner | | [Momcaxapmu |
Tpuo3ssl | _| Caxapo3za | —| Kpaxman |
—IF nnuepanbuemzd _| MansTo3a | —| I'muxoren |
TeTpo3sl | — JlakTo3a | T Uewmomoza |
— |_Dpurpoza | 1 XuTHH |
[TeHTO3bI | ] TekTun |
— | Jde3okcupubosa | 1 Jluxewun |
] Pu6o3a | —  Temapun |
Tekco3bl |
—1__ Tmokoza |
— | Dpykroza |
—|__ Tlanakroza |

I'moko3a u hpyKTO3a XOpPOIIO PACTBOPSIIOTCS B BOJIE.

Jucaxapuapl — yriieBoJbl, 0Opa3oBaHHBIE OCTAaTKaMHU JIByX MOHOCaxapH-
noB (puc.6). JIBa MOHOcaxapuaa CBSI3bIBAIOTCS APYr € JAPYroM C MOMOIIBIO
TIIMKO3HIHOM CBA3M ¢ oOpazoBanmem aucaxapuaa — C H O .

127722
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C6H1206 + C6H1206= C12H22011+ HZO

Mansroza Caxapo3za Jlakto3a
(Tiroko03a + TIroK03a) (Timroko3a + ppykTO3a) (Tmroko3a + ranakTosa)

Puc.6. Jucaxapusl.

Taxke, Kak ¥ MOHOCaxapu/pl, JUCAXapUAbl CIAJKHE HAa BKYC U XOPOLIO
pacTBopstoTcs B Boje. M3 nucaxapuoB Hauboliee MUPOKO PACIPOCTPAHEHBI:
caxapo3a (CBEKOJIbHBIM WM TPOCTHUKOBBHIN caxap), JJakTo3a (MOJIOYHBIN ca-
xap). MonouHbli caxap BaXKeH Ul pacTyIlEero OpraHu3Ma y MICKOIUTAIOIIUX.
MauibTo3y Ha3bIBalOT COJIOJOBBIM caxap, Tak Kak OHa o0OpasyeTcs IpH Ipopa-
IIMBAaHUU 3€PEH 3J1aKOB. B )KUBBIX oprann3Max o0Opasyercs NMpH pacuienIeHUN
Kpaxmalia u mkoreHa. I[lonucaxapunabl sBISIOTCS IONMMEPAMU U COCTOAT U3
HEOIIPEIeJIEHHO 0O0JIBIIOrO (40 HECKOIBKUX COTEH WM ThICAY) YMCIIA OCTATKOB
MOJIEKYJ MOHOCaxapuaoB. MoJekyispHas mMacca HEKOTOPBIX U3 HUX MOXKET
JOCTUTaTh HECKOJIbKUX MUJUIMOHOB. OHU IOYTH HE PAaCTBOPSIOTCS B BOAE, U
HE MUMEIOT CJIAJIKOTO BKycCa.

[Tonucaxapuasl 06pa3oBaHbl OCTATKAMU MOHOCAXapUA0B MU UX MPOU3BO-
IHBIX U ABIIAIOTCS TOMOIIOIMMepamMu. B monucaxapuiax MOHOCaxapHbl CKpe-
MJICHBI TIIMKO3UIHOM CBS3BIO.

CH,,O,+CH, O, +CH,_O, ..+ CH O=(CH, 0) +(HO)

1276 1276 1276 1276

K monucaxapuaam OTHOCATCS KpaxMmall, IJIMKOTEH, LEJUIK0JI03a, XUTHH U
neKkTuH. [7roKo3a ABIsSeTCS MOHOMEPOM Kpaxmaja, KJIETYaTKU U LEJUTIOI03bI.

Hexotopsie yreBoibl ciocoOHbI 00pa30BbIBaTh KOMIUIEKCHI C OeJIKaMy —IJIU-
KOIIPOTEU bl W JUIMUAAMU — TIMKOIUNUAbL. Kpaxman — monmucaxapu, KOTOpbIi
HaKaruimBaeTcst B pacTeHusx. OH HakaljIMBaeTcs B BHJE 3€pPEH, INIaBHBIM 00pa-
30M B KJIETKaX CEMsIH, JIyKOBHII, KITyOHEM, a Takke B JUCThAX U cTeOmsix. Kpax-
Maj — OCHOBHAsI YaCTh BKHEHUIINX MPOAYKTOB nuTanus. CopepikaHue Kpaxmasa
B 3€pHax puca U KyKypy3sbl 10 80%, B cemeHax meHulpl 60—70%, B kiyOHsX
kaprodenst 20%. I ukoreH, Ui KUBOTHBIM KpaxMasl OCHOBHOM 3aracHoOi yruie-
BOJI Y€JIOBEKA, )KUBOTHBIX U TpuOOB. OTKIIaIbIBACTCS B BUJIE TPAHYJ B IIUTOILIA3-
Me KJeTok. Llenmtonosa maBHas cOCTaBHAs 4acTh KJIETOYHBIX CTEHOK PacTEHUM,
00yCIIOBIIMBAIOIIAS] MEXAHUYECKYIO MPOYHOCTh U ANIACTUYHOCTh PACTUTEIBHBIX
TkaHel. Jluctesa pacrenuit conpepxar 15-30%, a ctBon — 50% 1EIUTION03BI.
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DyHKIUH YIIEBOA0B B OpraHu3Me

Yraeson DYHKIUM YIIIeBOAA
JHepreTnyeckas GyHKIHA

I'munepanbaerny | JHepreTHueckuii 0OMEH B OECKHUCIOPOIHBIX YCIOBHSIX

I'mroko3a WcTOUHMK 3HEPTUH B KJIIETOYHOM JIBIXaHUU

Mansroza HcTouHuK SHEPTUH IPU NPOPACTAHUY 3EPEH

Caxapo3za OCHOBHOM HCTOYHUK TITFOKO3bI

®pyKTO3a WcTouHnK SHEPTHH MTPOIIECCOB, TPOUCXOISIINX B OPTaHU3Max

CTpyKTypHasi — cTpOUTeNbHAsT PyHKIUSA
Lenmronoza [IpunaeT npoYHOCTH KIETOYHON CTEHKE PACTEHUI
XUTHH [Ipraaet NpovYHOCTH KIETOYHOM CTEHKE TPUOOB U MTOKPOBY
YWIEHUCTOHOTUX

Pubosa Bxomnt B coctraB AT® u PHK

Jlesokcupnbo3a | Bxomut B coctaB JIHK
PesepBHas pyHKIHA

Jlakro3a BxonuT B cocTaB MOJI0Ka MIIEKOMTAIONIUX

Kpaxman HakarmBaercs B TKaHSIX PACTEHUM KaK pE3EpB

I'mukoren HaxkaruiiBaeTcs B TKaHsX )KHBOTHBIX KaK pe3epB
3amurtHas pyHKuus

I'emapun [IpenorBpainaer cBepTbIBAHUE KPOBU

Jlunmuael. JIMnuapl BXOAST B COCTaB KIETOK BCEX JKMBBIX OpraHu3MoB. JIu-
MUBI — HETOJSPHBIE THAPOPOOHBIE MOJIEKY/Ibl. B 3aBUCUMOCTH OT CTpOEHUS,
JENATCS Ha HECKOJIBKO TPYIII.

HetiTpanbHbie sxupbl — HauboJiee MPOCThIE U IIMPOKO PACIPOCTPAHEHHbBIC
munuabl. VIX Mosekyssl 00pa3yroTcsl B pe3yiibTraTe MPUCOCTUHEHUS TPEX OCTaT-
KOB BBICOKOMOJIEKYJISIPHBIX >KMPHBIX KHCIOT U OJTHOM MOJEKYJbl TPEXaTOMHOIO
CIUpTa-mvMlepuHa. B 3Ty rpymnmy BXOIAT JKUBOTHBIE KUPbl U PACTUTEIIbHbBIC
Macia. Bocka — cioxkHbie 2Gupbl, 00pazyeMble KUPHBIMUA KUCIIOTAMU U MHOTO-
aTOMHbIMU criupTamMu. OHU MTOKPBIBAIOT KOXY, IIEPCTh, EPhsI IKUBOTHBIX, CMSAT-
yasi UX ¥ IpeIoXpaHsis OT AEUCTBUA BOAbl. BOCKOBOM 3alIUTHBIN CJION MOKPHIBA-
€T TaKXe CTEOJIN, JTUCThS M TUTIOJIbI MHOTHX pacTeHud. DoCchONUINIBI SBISIOTCS
OCHOBHBIM KOMITOHEHTOM BCEX KJIETOYHBIX MEMOpaH.

Jlunuael MOTYT 00pa30BBIBAThH CIOXKHBIE COCAMHEHUS! C BEIIECTBAMHU JPY-
TUX KJIaCCOB, HAIPUMeEp, C OEITKaMH — JTUTIOTIPOTEUIBI U C YITIEBOJAMHU — TIIMKO-
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TUNUABL. JIMDOMPOTENH U X0JIECTEPUH BXOAT B COCTaB KJIETOYHBIX MEMOpaH.
B xene3ax KOpbl HaJIOYEUHUKOB U TOJIOBBIX JKEJ€3aX W3 XOJECTEpUHA CUH-
TE3UPYIOTCS TOPMOHBI CTEPOUABL. M3IHIIKK XoslecTepuHa, ocefast Ha CTEHKax
KPOBEHOCHBIX COCYZIOB, CY’KAaIOT HX, ABIISACH MIPUYMHON aTepOCKIepO3a.

@YyHKIUU JTUNHI0B. JIUTINIBI BBIONHSIOT pa3iuyHble (PyHKINH B KIIETKaX.
[InacTuueckyto, WM CTPOUTETBHYIO (DYHKIIMIO BBITOJIHSIOT JTUIHUIbI BXOSIIIE
B COCTaB KJIETOYHBIX MeMOpaH: (PoCOTUNUIbI, XOJIECTEPHH, JIUTTOTPOTECHH.
Koprukocreponible FOPMOHBI KOPbI HAIOYEYHUKOB ¥ TOPMOHBI TIOJIOBBIX Ke-
ne3 oTHocATCs K crepouaaM. OHa U3 OCHOBHBIX (DYHKIMH — SHEpreTudeckast.
IIpu nmosmHoM okuciiennu 1 rp nmununos Beiaenser 38,9 k/lx sneprun. To ectb
KUPBI al0T Oosiee yeM B 2 pas3a OOJIble SHEPTUU M0 CPABHEHUIO C YIVIEBOJA-
MU. 3anachl MOAKOKHOIO >KMpa 3alUMIAI0T OT MEXaHUYECKUX MOBPEKICHUM.
bnaronaps HU3KOH TEIIONPOBOJHOCTH JUIHUABI CITY’KaT, KaK TEIIOM30JIATOPBI
i opranu3MoB. Butamunsr A, D, E, K y4acTByloT B 0OMEHHBIX TIpoIieccax,
IIPOUCXOAAIINX B OPraHU3Me B KauecTBe KO(hepMEeHTa.

0 KiroueBble cioBa: Imuiepanbaerus, I0Ko3a, MaubTro3a, caxaposa, (Gpykrosa,
IeJUTI0NI03a, XUTUH, prubdo3a, Ae30Kcupu0o03a, JIaKTo3a, KpaxMmall, [NIMKOTeH, remna-
puH, GOCHONUIUIBI, TTTUKOIUIUIBI, CTEPOHIBL.

Bomnpocs! u 3aganus:

1. IlosicHuTEe TEPMHUHBI TOMOIIOIUMEP U TETEPONOIUMED

2. HazoBute rpymnisl yrieBogoB. UTo BXOJUT B 3TH IPYyMIIbI?
3. Kakue (QyHKIIUU BBITOIHSIOT YIJICBOIbI?

4. HazoBure rpynmnsl AUnuI0B. YTO BXOAUT B 3TU TPYIIIHI?
5. Kakue QpyHKIUU BBITOIHAIOT JTUATTHIbBI?

3aganus 1Sl CaMOCTOATEIbHON padoTel: [IpocraBeTe UGPHI B TAOIUIIE B CO-
OTBETCTBUU C Ka4eCTBAMH YIIEBOJOB. 1) pubo3a; 2) ne3okcuprbo3a; 3) TIH0K03a;
4) dpykro3a; 5) caxaposa; 6) Manbro3a; 7) JlakTo3a; 8) Kpaxmai; 9) IIIMKOTeH;
10) kneryarka.

CBoiicTBa yIi1eBOI0B Ne CBoiicTBa yIi1eBO10B Ne
Bxonur B coctaB Hykiieotu0B PHK Bxonur B coctaB nykieoruioB JJHK
Haxonutcst Bo ppykrax, HeKTape, Mesie OpyKTOBBIN caxap

3aHuMacT IEPBOE MECTO IO KOJIMYEC-

Kpaxwmain >KuBOTHBIX
CTBY CpE/IM OPraHUYECKUX BEIECTB

MoinouHslii caxap CosnonoBslil  caxap
3amacaercst B [I€UeHU OCHOBHOI1 HCTOYHHK SHEPTUH B
KJIeTKaxX
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IITnanun, amuiasa pacierusiercs dep- MoHoMmep Kpaxmaia, TNIHKOTeHa,

MEHTaMHU LIEJITEOIIO3bI

Bunorpanselii caxap, caxap KpoBu Bxomut B cocraB Bupyca TabaqyHON
MO3aMKH

Bxomut B coctaB caxapo3bl, MaabTO3bI Bxoaut B cocta AT®

1 TIIIOKO3BI

CuHeer, eciiu KanHyTh oz Caxap u3 caxapHOl CBEKJIbI

§ 6. BEJIKN U HYKVIEMHOBBIE KNCJIOTbI

Benku, BBICOKOMOJIEKYJISIPHBIE OPTAaHUYECKUE COCTMHEHHUS MITH OMOTIONIME-
poI, cocTosT U3 20 BUIOB aMUHOKHCIIOTHBIX OCTaTKOB, COSTUHEHHBIX B OTIpe/Ie-
JIEHHOU ToclieToBaTeIbHOCTH. B cocTaBe 6enkoB npucyrersytor C, O, H, N, S.
Cpenu opraHu4ecKUX KOMIIOHEHTOB KJIETKH CAaMbIMH BaXKHBIMHU SIBJISIIOTCS O€JI-
kr. OO0 3TOM TOBOPHUT 3HAYEHHE TEPMHUHA «IIPOTEHH» (Tped. protos MepBEIid,
BaXXHBIN). Belkn UrparT KIHOYEBYIO pOJib B TIPOIIECCaxX >KU3HENEATeIbHOCTH
M000ro opraHu3Ma. beiaku SBISIOTCS HEOTHEMIIEMOW YacThIO BCEX JKHUBBIX
OpraHU3MOB: BUPYCOB, OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX. benku mpu-
HUMAIOT Y9acTHE BO BCEX KIJIETOYHBIX MPOIIECCAX.

AMMHOKHCJIOTbI. AMMHOKHUCIIOTBI — OPTaHUYECKUE BEIIECTBA C HEOOIBIINM
MOJIEKYJISIDHBIM BECOM, KOTOpBIE MPEICTABISAIOT COO0M KapOOHOBBIE KHUCIIOTHI.
beckoneunoe pasHooOpasme OENKOB CO3MAeTCS 3a CUET PA3IUYHOTO COUCTAHHS
AMHHOKHUCIOT. M3 HUX MOKET ObITh 00pa30BaHO MHOYKECTBO KOMOMHALIMH.

Mornekyna aMMHOKHUCIIOTBI COCTOUT M3 JBYX OJMHAKOBBIX JUIsI BCEX aMH-
HOKMCIIOT YaCTeH, OJHA M3 KOTOPhIX ABIAETCA amuuorpymmnoi (-NH)) ¢ oc-
HOBHBIMH CBOMCTBaMH, Apyras — kapOokcmibHO# rpymnmoit (—-COOH) ¢ kuc-
JOTHBIMU cBoMcTBaMu (puc.7). YacTh MoOJEKysbl, Ha3blBaeMas pPaguKaIoM

(R), y pasHbIX aMHHOKHCIOT HMEET pa3InyHOe

H cTpoeHne. Bce aMHHOKHCIOTHI, BXOMSAIIME B CO-

H\ | 4,0 cTaB OEJIKOB, CHHTE3UPYIOTCS PACTEHUSMHU, TrprudaMu
N—C—C Wi OakTepusiMU M3 JIPYTHX BEIIECTB, HO >KHUBOT-
H/ l N OH HBIE U YEJOBEK TAaKOIl CIIOCOOHOCTBRIO HE 00JIagaroT.
' R B ux opraHusM OHM MOCTYMalOT BMECTE C MHIIEH.

Puc.7. Omas hopmyia AMHMHOKHCIOTHI JEJISITCS Ha 3aMEHUMMbIE W He3a-
AMUHOKHCIIOT. MEHHUMBIE. 3aMEHHMBbIE AMUHOKHCIIOTHI CIIOCOOHBI
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CHUHTE3MPOBATHCA M3 MPOAYKTOB OOMEHA BEIIECTB B OpPraHM3Max 4YeJOBEeKa U
KUBOTHBIX. He3aMeHuMble aMHHOKUCIIOTHI (JIU3WH, BaluH, JEHIIMH, H30JCH-
[IUH, TPCOHUH, (peHWTamaHuH, TpUunTod)aH, THPO3UH, METHOHUH) B OpraHH3Max
YeNoBeKa U KUBOTHBIX HE 00pa3yroTCsl.

Ctpoenne 6eakoB. [Ipu oOpazoBanuu Oenka B X0/1€ peaKIMKH COCTUHEHUS
AMUHOKHCIJIOT OCBOOOIMBIIMECS AJIEKTPOHBI 00pa3yrOT KOBAJIECHTHYIO CBS3b,
KOTOpast TMoyyunsia Ha3BaHue nenTuaHou (puc.8). [loaTomy Oenku Ha3bIBAIOT
noynentuaaMu. [Ipu coeMHeHUH JBYX aMHUHOKHCIIOT BBIICISETCS OJTHA MO-
nexyna Boasl. [I0CKONIbKY B cOCTaB MOJIEKYJ OEJIKOB MOKET BXOAUTH OOJIBIIOE
YHCII0 aMUHOKHCIIOT, TO UX MOJIEKYJspHas Macca ObIBaeT OYeHb OOJIBINIOM.
Cpenusist MOJIEKyJISIpHAsl Macca aMHMHOKHUCIIOTHI 138, a B cocTaB Oenka BXOAUT
OCTaTOK aMHHOKHUCIIOTHI, MOJIEKYJIsipHas Macca koTtopoii Oynmet 120.

IenTuaHas CBA3b
Puc.8. B3zanmonaeiicTBue aMHHOKHUCIIOT

[TepBuuHyt0 CTPYKTYpy OENKOB OmpenenseT Ta WM MHas MOCIeoBaTellb-
HOCTh aMHHOKHMCIIOTHBIX OCTaTkoB. Ee ompenernser reneTndeckas na(opMarms,
3anoxenHas B JIHK. Kaxxnas monekyna 6enka mmeer coOOCTBEHHOE CTPOCHHE.

HecMotpst Ha cxoACcTBO (pyHKIMI O€lIKOB B KieTKe ((hepMEHTbI, TOPMOHBbI),
COCTaB aMHUHOKHCIIOT 3TUX O€JIKOB Oy/IeT pa3nu4yHbIM. UeM OosibIlie pa3HuIa B Ipo-
UCXOXKICHUH Y PA3HBIX BUJIOB OPraHU3MOB, TEM OOJIbIIIE pA3HUIIA B UX OEITKOBOM
COCTaBe.

YpoBHH IPOCTPAHCTBEHHOM opraHu3anuu 0eikoB (puc.9).

YpoBennb .
P Bua cBsizu CaoiicTBa ITpumepnbl
OpraHu3anuu

IlenTuaHas cBs3b, [Topsimok pacronoxeHus
KOTOpasi o0pazyercs aMUHOKHCIIOT B OeiKe

[lepBuunas KapOOKCHIIbHOM OTIpe/ieTIsieTCs TOCIIeI0Ba- P

CTPYKTypa U aMUHOTPYNION TEIHHOCTHIO HYKIIEOTHIOB ¥
COCEIHUX aMUHO- B KOJHMPYFOIIIEM 3TOT OEJIOK
KHCIIOTHBIX OocTaTkoB | rere (¢pparmente JJHK)
Bonoponnas cBsi3b 3BEHbS MOJIUIETITUIOB

Bropuunas AOPOL A Komnaremn,
MEXKy BUTKAMHU MIOCTPOCHBI B JopMe

CTPYKTypa KepaTuH
criupaiu criipanu
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Bonoponnas, noHHas
TpeTnyHan FIOpOHa, > | HonunenTuaHas cuupaib Muorno6uH,
CTPYKTYpa AuCyTbGuas, CKpPYYHBAETCA B TIIOOYITY (hepMeHTBI
Py runpodoOHas cBs3n Y
Bonopoanas, nonnasi, | CoemuHEHUS] HECKOIBKHX
UYerBepTuuHas N
CTOVETYDA nucynbduanas, 100y B CIIOXKHBIH I'emorno6un
PYKTYP ruapoQoOHas CBSI3H KOMILIEKC

VYTpara OGenkoBOW MOJIEKYJIOM CBOEH HPHUPOMHON CTPYKTYpbl Ha3bIBacT-
cs neHarypauued. OHa MOXKET BO3HUKATH IOJI BO3JCHCTBUEM TEMIIEpPaTYphl,
XUMUYECKHUX BEIIECTB, 00E3BOKUBAHUS, OOTYyUEHHUS U IPYTUX (PaKTOPOB.

@Oyukuun 6eaK0B. beaky BHIMOTHSIOT UEIbINA PSAA PYHKIMN KaK B KaXKI0H
KJIETKE, TaK U B 11eJIoM opranusme. OyHKIUU OETKOB MHOTOOOPA3HBI.

Inacmuunas ¢ynkyus. benxku sSBISAIOTCS OCHOBOW BCEX OMOJIOTHYECKUX
MeMOpaH, BCEX OPraHOWIOB KIIETKH, TAKUM OOpa30oM OHH BBHITIOJHSIOT CTPO-
utenpHylo Qynkuuio. Tak, KommareH SBISETCS BaXKHBIM COCTaBHBIM KOMIIO-
HEHTOM COEMHHUTENIbHON TKaHU, KEPaTHH — KOMIIOHEHT MEepPbEB, BOJIOC, POTOB,
HOTTEH, DJIACTUH — BJACTHYHBIM KOMIIOHEHT CBSI30K, CTEHOK KPOBEHOCHBIX
cocynoB. M3 TyOy/lIMHOBBIX OEJIKOB MOCTPOEHBI CTPYKTYPHI IIUTOCKENETa Kie-
TOK. benku Takke BXOAST B COCTaB puOOCOM, XPOMOCOM M TIOYTH BCEX JAPYTUX
KJIETOYHBIX CTPYKTYP.

Depmenmamusnana  Pynkyus. DepmeH-
Thl — cnenuduyeckue OeIKH, yBEINYUBAIOIINE
CKOPOCTh IPOTEKaHUSI XUMHYECKUX PpPEaKIHii
B KJIETKax BCEX JKMUBBIX Opranu3MoB. Kaxiblil
dbepMeHT crenpuIeH MO OTHOIICHUIO K CyO-
CTpaTy — BEILLECTBY, HA KOTOPOE OH JIEHUCTBYET,
M KaTajJu3upyeT ONpEeAesIeHHYI0 peakuuio. Bee
(hEepMEHTHI SBIISIOTCS OCIIKaMH.
Tpancnopmnas @yukuyusa. I'emornobun
B KPOBHU TO3BOHOYHBIX, T€MOIIMAHUH B KPOBH
0€CI03BOHOYHbIX, MUOTJIOOMH B MBIIIEYHOM TKa-
uu tpancnoprupyer O, u CO,. ChIBOPOTOYHBIN
a1bOyMHUH KPOBU CIIOCOOCTBYET MEPEHOCY JIUITH-
Puc.9. A —nepsuunas CTpyK- 0B M KMPHBIX KMCIJIOT, Pa3IMYHBIX OHOJIOrHYeE-
Typa Genka; B —BTOPHYHAS  (yp ArTHBHBIX BELIECTB. MeMOpaHHble OEITKH —

cTpykrypa Oenka; C — Tperuu-
Has cTpyKTypa Genka; D—uer- NCPCHOCUHKH OCYIIECTBIISIOT [IEPCHOC BEIICCTB
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3awgumnasn gynkyua. Cneunduueckue 6€IKA MPEIOXPAHSIIOT OPTAaHU3M OT
BTOPKEHUSI Uy KEPOJHBIX OPraHU3MOB M OT MOBpeXxaAcHUs. Tak, aHTUTENa, BbI-
pabareiBaemble TUMGOIUTaMHU, OJOKHPYIOT Yy>KEepOoAHble Oenku; mHTEepdepo-
HBI — YHUBEpCaIbHbIE IPOTUBOBUPYCHBIE OENKH; PUOPUHOTEH, TPOMOUH U JIp.
MPEIOXPAHSIOT OPTaHNU3M OT KPOBOTIOTEPHU, YIACTBYS B CBEPTHIBAHUU KPOBH.

Toxcuueckan (a0oeumas) gynkyus. MHorue KuBble CyliecTa s ooe-
CIICYCHHUS 3alTUTHl BBIJIEISIOT OCJIKHM — TOKCHHBI, KOTOphIE€ B OOJBIIWHCTBE
Clly4aeB SIBJSIOTCS CUJIBHBIMU flaMU. SJIbI MUKPOOOB, BBI3BIBAIOIINE TaKHE
0oJie3HM, Kak 00TyJIM3M, XoJiepa, Tu(Teprust UMEIOT OEITKOBYIO TIPUPOTY.

A30THCTBIE OCHOBAHUS
IIypuHOBBIE OCHOBAHMSA IIupuMuIMHOBBIE OCHOBAHUS
AlleHUH I'yanun Huto3un Tumun Ypauua

Puc.10. A3oTrcTble OCHOBAaHHS.

Topmonanvnas ¢ynkyusa. VIHCynrH, COMATOTPOITMH, Ba30NPECCHH — TOp-
MOHBI OEJIKOBOM MPUPOJIBI.

Jleucamenvnan ynkyua. benku akTUH U MHO3UH, BXOJAIIHME B COCTaB
MBIIICYHBIX KJIETOK, 00SCIIEYMBAIOT UX CIIOCOOHOCTh K COKpAIEHUIO Oraroja-
ps sHeprun ATO.

Onepzemuueckana Qynkyusa. benok sBISETCS OOHUM U3 UCTOYHHUKOB JHEp-
ruu B kietke. [Ipu momHOM okmciieHHH 1 T Oenka 10 KOHEYHBIX IMPOTYyKTOB
Boiaensiercs 4,1 kkan wiu 17,6 x>k sHeprumu.

HykJiennoBble KHCJA0TBHI. HyKI€MHOBBIE KHCIIOTHI — CJIOKHBIE BHICOKOMO-
JEKyJSIpHbIE OMOTIOIMMEPHI, MOHOMEPAMH KOTOPBIX SIBIISIOTCS HYKJICOTHIBI.
Morekyna HYKIEOTHAA COCTOMT M3 TPEX YacTEe: OCTATKOB a30THUCTOTO OC-
HoBaHus (puc.10), naTuymieponHoro Monocaxapuaa (puc.11) u gocdophoii
KHCJIOTBI. B 3aBUCHMOCTH OT BHJA MEHTO3BI,
B COCTaB€ HYKJICOTHA, PA3IMYalOT JBa THUIIA
HYKJIEMHOBBIX KHUCJIOT: JI€30KCUPUOOHYKIICH-
HoByto (/IHK) u pubonykneunosyio (PHK).
B cocraB /IHK Bxomut octarok ne3okcupu- | Hlesokcupubosa Pu6o3a
60361, a PHK — pu6o3sl (puc.12 —13). Puc.11. ITeHTO351.
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J1e30KkcuprOOHYKICOTH T Pubonykineorua

Puc.12. O6mmit Bux vykineorunos JJHK u PHK.

HykneoTuipl BCTpeyaroTesi B KJIeTKaxX U B CBOOOHOM BHJIC, UTPAIOT BAKHYIO
POsb BO MHOTHX (pr3uroorndeckux rnporeccax. K aum otnocsres AT® (aneHo-
suaTpudocdar), AP (agernozurmudocdar), AMD (anenozuamonodocdar).

Hyxneotunsr JIHK | Hyxneotunsr PHK

Puc.13. Hykneorunsr JIHK u PHK.

Anenosurpudocpar — AT®. ATO no cBoemy cocTaBy SBISIETCS HYKIIe-
orugoM. Monekyna AT® cocTOMT W3 aJeHWHA, PUOO3BI M TPEX OCTATKOB
¢dochopuoit kucaorel (puc.l4).

Anenun Pu6o3a

3 octarka GpochopHO KUCIOTHI

Puc.14. Crpoenne ATO.
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AT® sBisieTCsl YHUBEPCAIBHBIM MCTOUYHHMKOM SHEPTUM JJIsi KIIETOK BCEX
KUBBIX OPraHW3MOB. Bbinmensemass sHeprusi B mporieccax OKHCICHHS U Opo-
KEHUST aKKymynupyercst (HakaruiuBaeTcsi) B moJiekynax AT®D. Cunre3 AT® B
KJIETKE ITPOUCXONUT B pe3ynbrare peakuuii pochopunrponanus AD.

AN® + H,PO, + srepeus (40 x/jnc) — AT® + H,0

buocuHTeTHYECKHE pEaKIMK MPOUCXOAIINE B KIETKE, aKTUBHBIN TpaHC-
MOPT BEMHISCTB Yepe3 MEeMOpaHy, MPOIECChl IHIOIMTO3a U DK30IIMTO3a OCY-
HIECTBISAIOTCS 3a cueT sHepruu ATO.

AT® + HO — AJI® + H,PO, + onepeus (40 /o)

CTpoeHue NOJHHYKJIEOTHAOB. MOHOHYKJICOTHIIBI. COCIUHSSCH JAPYT C
IpyroM, 00pa3yroT MOJIMHYKJIEOTH Ibl. B MOJIeKynax HyKJIE€MHOBBIX KHUCIOT MO-
HOHYKJICOTHIBI CBA3aHBI MeXIy co00il hochonurdupubimu csizamu (pocdar-
HBIMH «MOCTHKaMmu»), 5~ yIJIepoJ| MEHTO3bI OIHOI0 HYKIEOTHIA M 3 YIIIepoj
MEHTO3bl COCEIHEr0 HYKJIEOTHAa CBsi3aHbl GpocoamdpupHbiM MoctukoM. [lo-
9TOMY OJMH KOHEI[ MOJMHYKJICOTH/IA HA3bIBAe€TCS 3 KOHIIOM, a JAPYyrod — 5
koHIoM. [locienoBarenbHOe pacmonoKeHne MOHOHYKJICOTHIOB MPEICTaBISET
NEPBUYHYIO CTPYKTYPY MNOJIMHYKICOTHUIA.

Crpoenne AHK. Monekynsl JJHK mpencraBnsitor coboii aBe mpaBo3a-
Kpy4YeHHBIE BOKPYT OOIIEH OCH TOTUHYKJICOTHIHBIX TIETIH, HJIA TBOMHYIO CITH-
painb. Llenu B 3T0i 1BOMHON ciMpany aHTUNIAPAIIJIENbHBI, TO €CTh HAIIPABJICHBI
B IIPOTHUBOIOJIOKHBIE CTOPOHBI, TaK YTO 3’-KOHEI] OJHOW LENHU PaCIOIaracTcs
HampoTuB 5’-koHIa Apyrou. [1moxo pactBopumsie B Boae (ruapodoOHbIe) mmy-
PUHOBBIC U MUPUMHIMHOBBIE OCHOBAHUS 00€UX LTIl OpPUEHTHPOBAHBI BHYTPb
U pacoJIOKEHbI NEPIEHIUKYIISIPHO OCH JBOMHON criupanu (puc.15).

enu npoitHoi cnimpanu [JHK He uieHTUYHBI HU 10 MOCJIEI0BATEIbHOCTH
OCHOBAaHUM, HU MO HYKJIEOTHIHOMY cocTaBy. OJTHAKO OHM KOMIUIEMEHTapHbI
JpyT OpyTy: TA€ Obl HA MOSIBUICS B OJHOM IIENH aJIEHUH, HAIPOTUB HETO B JPY-
TOH 1enu 00s3aTeNIbHO OyZIeT CTOSITh TAMHUH, a MMPOTHUB TyaHWHA B OJHOW IIETIH
00s13aTeIbHO CTOMT LUTO3UH JApyroil uenu. bonee Toro, 3Tu mapbl OCHOBaHUMN
o0pa3yroT Mexay coboil Bomopoanbie cBs3 (puc.16). Mexny ageHMHOM U
THMUHOM 00pa3yroTcs N1BE, MEXIYy TYaHHHOM W IIUTO3WHOM TPHU BOJOPOIHBIC
cBs13u. OpBuH Yapradd oOHapykXua KONUYECTBEHHbIE 3aKOHOMEPHOCTH COJIEP-
YKaHMS a30TUCThIX OCHOBaHui B Monekyne JJHK:

1. KonmmuecTBO HYKJICOTHAOB, COACPKAIMMX AJACHUH B JIO0OW MOJEKYie
JAHK, paBHO 4uncily HyKI€OTHAOB, COAEPKAIIMX TUMHUH.
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Puc.15. Crpoenue JITHK Puc.16. [IHK.

2. Yucmo HYKJICOTHUAOB C 'YAHHMHOM PAaBHO YHCIY HYKICOTHI0B C IUTO3U-

noMm: A=T, I'=11.

3. CymMma HYKJIEOTHIOB C aJICHUHOM W TYaHHHOM paBHa CyMME HYKJICOTH-
JIOB C TAMHHOM U IIUTO3UHOM: A+I'=T+I]

uTo3un

I'yanun

AJleHUH

Ypauua

Puc.17. Ctpoenune PHK.
30

YeTkoe COOTBETCTBHE HYKIIEOTHIOB B ABYX
nensix JIHK wumeer Ha3BaHue KOMIUJIEMEHTap-
HOCTb. DTO SIBJICHHE 00ECNEeunBaeT TOUHYIO Iie-
penady HaciaelICTBEHHON MH(OpMaLIUU.

Crpoenne PHK. Monekyna PHK, B ot-
maurne ot wmosekynel  JIHK,  mommmep,
COCTOSIIIMIA U3 OJIHOW LIEMOYKU MOHOMEpOB. Cy-
mEeCTBYIOT Tpu ocHOBHbIX Tuna PHK, xoropsie
OTIIMYAKOTCA MECTOM PACIIOIOKEHUSA B KIETKE,
pasmepamu u ¢Qynkuusmu. HMubopmanmonnas
PHK (u-PHK) mepeHocut HaclieaCTBEHHYIO HH-
dbopmanuio u3 aapa K pubocoMam, MpeICTaBIIeT
co0O0Il KOIHUIO OMpPEEJICeHHOI0 ydacTKa MoJie-
kynel JIHK. Pu6ocomansnas (p-PHK) PHK sB-
asieTcst 4acThio pubocombl. CHHTE3MPYIOTCS B
SIIPBILIKE SIIpa XPOMOCOMBI, BBITTOJIHSIOT CTPYK-



TypHYIO (yHKIHIO, obecrieunBasi Ompese- [
JIEHHOE MPOCTPAHCTBEHHOE PACIOIOKEHUE
(u-PHK) u (1-PHK) BO Bpemsi OuocunTesa.
Tpancnopraass PHK (1-PHK) o0Gpa3yrorcs
B sape u3 JJHK. Kaxnas (t-PHK) npuco-
EMHSET OMNPEACIICHHYI0 aMHHOKHUCIOTY HU
TPAHCTIOPTHPYET €€ K MECTy COOpPKH TOJH-
MenTuaa B pudocome.

1-PHK, 3a cyeT xomruieMeHTapHOrO B3a-
UMOJICHCTBHSI, 00pa3yeT BTOPHUUYHYIO CTPYKTYpY, MO (hopMe HAIOMHUHAIOUIYIO
aucT kieBepa. OKOJIO BEPXYUIKU <JIMCTa» HAXOAATCA TPU HYKJICOTHU[IA, WU
TPUIUIET, KOTOPBIA HA3bIBAECTCSI AHTUKOAOH. AHTHUKOJOH KOMIUIEMEHTApEH KO-
nony u-PHK (puc.18). Jlpyroit KoHell Ha3pIBae€TCsS aKIENTOPHBIM KOHIIOM. K
ATOMY KOHILYy PHUCOEAUHSIOTCS aMUHOKHUCIIOTHI.

~~ AHTHKOIOH < -

Puc.18. -PHK.

CaoiictBa JIHK u PHK

CaoiicTBa JTHK PHK
Mecrtonaxox- | Sapo, MUTOXOHApUH, XJIOpoIuia- | Sapo, pubocombl, IUTOIIa3Ma,
JICHHUE B KJICTKE | CTHI MHUTOXOHAPHH, XJIOPOIIACTHI
Mecronaxox- | B cocraBe xpomocom B cocrase sapeinika
JICHHE B sIIIpe
Crpoenue JIBoiiHOM monumep, CBEepHYTHIN B | OfrHapHAas! TOJTMHYKICOTUAHASL
crmpab LETI0YKa

Monomepsl J1e30KcupruOOHYKICOTH b Pubonykneornabt

CrtpykTypa IIypunoBsie ocHoBanwms (aneHuH, | [lyprHOBBIC OCHOBaHUS (aICHUH,

HYKJICOTHJIOB | TYaHWH), MTUPUMHUANHOBEIE OCHO- | TYaHWH), MUPUMHITHOBBIE OCHO-
BaHUS (LIMTO3MH, TUMMH); yIJie- | BaHUs ( ypalul, IUTO3UH); yTiie-
BOJI — JIE30KCUPH003a; OCTaTOK | BOJ — pub03a; ocTarok GhochopHOi
(hochopHOI KUCITOTHI KHCJIOTHI

Cunres Penynnukanus TpaHckpunuus

OyHKIHA XpaHeHne, pa3MHOXKEHHE VYyactue B OnocunTese Genka

U TIepeada mo HaceACTBY
TEHETHYECKOTO MaTepraja

KioueBble cjioBa: BajuH, W30JEHIMH, JIEHIIUH, JTIU3UH, METUOHWH, TPEOHHUH,
TpunrodaH, GeHWIaHUH, TyPHUH, TAPUMUIIH.
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Bomnpocs! u 3aganus:

KakoBbl QyHKIMN OenTKOB?

NNk wD =

Kakue rpynmsl OMOTOTHYECKUX MTOJTUMEPOB BB 3HaeTe?

Onumure CTpyKTypy, CTPOEHHE U CBOMCTBa aMUHOKHUCIIOT.

[aiite onpenenenne 3aMEHUMBIM M HE3aMEHUMBIM aMHUHOKHCIIOTaM.
Kakue BBl 3HaeTe ypoBHH TPOCTPAHCTBEHHOW OpraHHM3allud OEIKOB?

UTo BBI 3HAETE O cTpoeHHUH U cTpykType JHK?
Onummre ctpoenue u ctpykrypy PHK

3agaHus 1JIsl CAMOCTOSITEJIbLHOM PadoThI:
3apanue 1. Onpenenure oOmue cBoiictBa U pasnuuust JJHK u PHK, nzo6pasure

B BUJIC JUATPAMMEI.
3aganue 2. 3anonHUTE TAONHILY.

CsBoiicTBa

JTHK

PHK

MecToHaxX0XKIEHHE B KIIETKE

OyHKIUA

HOJ'II/IHCHTI/I,Z[HLIC CBs3U

VrieBoibl

ITypuHOBBIE OCHOBaHHUS

HI/IpI/IMI/IJII/IHOBI)Ie OCHOBaHUA

IJTABA III. OBINEBUOJIOI'MYECKHUE 3AKOHOMEPHOCTH

KJIETOYHOTI'O YPOBHA KU3HU

§ 7. KIETOYHbIA YPOBEHb OPTAHU3AIIAY )KU3HU

N ET'O OCOBEHHOCTH

Knemka — ocnoeénaa cmpykmypHo-()yHKYUOHATIbHAA COUHUUA HCUZHU.
Bce xuBBIE OPraHU3Mbl COCTOST M3 KJIETOK. Bce sKM3HEHHBIC TIPOIECCHI TIPO-
TEKAIOT B KJIeTKaX. [109TOMY KJIETKH SIBISIOTCSI OCHOBHBIMH CTPYKTYPHBIMH,
(YHKIIMOHATLHBIMU, TEHETHYCCKUMHU CIIMHUIIAMH JKUBBIX OpPraHu3MoB. B TO
’KE BpeMsi CaMU KJIIETKH SIBJISFOTCS OMOCHCTEMaMH, CYIIECTBYIOLIIMMH 10 CIEll-

U(pUIECKUM 3aKOHAM.

CBoiicTBa KJIETOYHOTO €IMHCTBA ONPEACISAIOTCS COCTABISIOUIMME €ro Ono-
MOJIEKYyIaMU. MHOTME CBOMCTBA KJIETOYHOTO YPOBHS 3aBUCAT OT MOJIEKYISIp-
HOI'O YPOBHSI — €TI0 KOMIIOHEHTOB U UX POJIM B JKM3HEIEITEIBHOCTU KIIETKHU.
Hanpumep, monekynsl JIHK HecyT B cebe TeHeTHYECKUN KOJI, OMPEISIISTFOTIIHIA
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yIpaBlieHHuE TpoIleccaMu CHHTe3a OeiakoB. MemOpaHHBIE CTPYKTYpbl KIETKH
MOCTPOEHBI U3 MOJIEKYNT OEJIKOB M JTUNUI0B (puc.19).

Ecny HAa MOJIEKYISIPHOM YPOBHE MOXKHO JETAIBHO PACCMATPUBATH MPOLIECC
perukannu JTHK, To Ha KJIIETOUHOM ypOBHE €ro 3HaY€HUE OLIEHHUBAETCS KAK
MIPOSIBJICHUE KU3HEAEATEIBHOCTH KIIETKH.

Hecmortpst Ha MHOrOOOpasue GopM OpraHu3MOB, OpraHU3AIHsI BCEX KIETOK
IIOAYMHEHA €IMHBIM 3aKOHOMEPHOCTSAM. Tak, BCE KIIETKU COCTOAT U3 KOMILIEK-
COB XMMHUYECKHUX COEIUHEHMH, IMIa3MaTuyeckoil MeMOpaHbl U IUTOIUIa3Mbl
c opraHoujamu. B3ammoneiicTBue MeXIy HUMHU OOECIIEYMBACT LIEJTOCTHOCTH
KIeTKH. B Xozxe aBomonmu copMupoBaicss 0COOBIN anmapar peryssiuu Ipo-
eccoB Mertabonms3ma, mepenaud TeHetmdeckord uHpopmaruu. [losBieHue
KU3HU Ha 3eMJI€ CBSI3aHO C IMOSIBIIEHUEM KJIETOK. Bce jKM3HEHHbIE MPOLECCHI:
cunate3 JIHK u PHK, mMarpuuHblii CHHTE3 OpPraHMYECKUX COCAMHCHHH, dep-
MEHTATUBHAs PETyJSLHs dTUX IPOLECCOB IMPOUCXOIAT HA KIETOUHOM YPOBHE.
Krnerka obecrieunBaeT cucteMy XpaHEHHUsS W TE€peladyd HACJEeICTBEHHON WH-
(dbopMaluu OT MOKOJIEHUS K MOKOJIEHUIO.

Puc.19. Crpoenue mna3marnueckoit MeMOpaHsL.

B xoze »BoIOIUH MOSIBUIIACH CIICHIMATNA3ANS KICTOK, MPUBEAIIAs K pas-
HOOOpaswio ¢GopM, MPOTEKAIIIHNX B KJIETKAX MPOIECCOB W BBIMOJHIEMBIX
¢byHKIMA. DTO, B CBOIO 0Yepe/ib, MPUBEIIO K MOSBICHUIO TKAHEH W OPraHoB H,
B KOHIIC KOHIIOB, IIEJIOCTHOM CHUCTEMBI, BEAYIIEH CaMOCTOSATEIbHYIO JKU3Hb —
MHOTOKJIETOYHOMY OpPTaHU3MYy.
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IHonoxennst coBpeMeHHO# KJeTO4YHON Teopuu. Kierounas teopus —
0011e0MOIOrMYECKHM 3aKOH O €IMHCTBE MPOUCXOKIEHUS, CTPOCHHUSI, pa3BUTHUS
BCEX JKMBBIX OPraHU3MOB.

OcHoBrIBasich Ha paborax Maruaca lllneiinena, nemeukuit pusnonor Teo-
nop llIBaHH omyOIMKOBAJI KHUTY O COOTBETCTBHH B CTPYKTYPE M POCTE KHBOT-
HBIX U pacTeHUH, B KOTOPOM U OblIa U3JI0kKEHa Bepcusi KJIETOUHOM Teopun. B
HEW JI0Ka3bIBACTCs, YTO OPraHU3alMsl KIETOK BCEX JKHMBBIX OPraHM3MOB, KaK
pacTeHUM, TaK U KUBOTHBIX, IIOAYMHEHA EIUHBIM 3aKOHOMEPHOCTSM.

JanpHeliee pa3BUTHE KIETOUHOM TEOPUHM OMHUPAETCS HA MHOXKECTBO OT-
KpbITHidl. Pynonsd BupxoB cumTaer, 4To KJIETKHM BO3HUKAIOT TOJBKO M3 IpPE.-
IISCTBYIOMIEH KJICTKHU IyTEM JICJICHUS W BHE KJIETKW HET KU3HU, HAHOOIbIIee
3HAYEHHE B JKM3HEACATEIbHOCTH KIIETOK MIpaeT He MX 000J0YKa, KaK TOoraa
CUMTAJIM, & COAEPKUMOe, T. €. mpoTomiasma u aapo. Kapn bep cuuran, uro
BCE OPraHM3Mbl HAYMHAIOT CBOE Pa3BUTHE C OJHOM KIIETKH, IIPEACTABIISIIOLIECH
co00#1 OTTOIOTBOPEHHOE STHTIO.

q =
1po Snpenuko DHponnasmaruuec- Ilnasmaruueckas Hykteons 3
MuToxoHApust Kasl ceTKa MeMOpana
IIuromnazma
1
Kancyna
Hentpuorms Kuerounas
Komrueke Pu6ocoma CTEHKa
[uromnazma Tonbmxu
IInazmarnyeckas
IMirromiaama KryTtuk MeMOpaHa
Baxkyomns
aKyo Sapo
Knerounas
Snpeiko
CTCHKa
DHJ011a3MaTHYecKast
CeTKa
Xnopomnact
[Mna3marnueckas memOpana
MHUTOXOHAPHS Kowmmexe Iomsmxn

Puc.20. 1 — xierka >KUBOTHOTO; 2 — KJIETKAa PECTCHUH; 3 — KiIeTKa OaKTepHH.
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B HacTos11ee BpemMsi OCHOBHBIE MOJIOXKEHUS KJIETOYHOM TEOPUU COCTOST U3

CIICYIOIINX YTBEPKICHUM:

1. Knetka sBIsieTCs YHUBEPCATbHOU CTPYKTYPHOU M (DYHKITMOHATILHOM

€AMHULEH pa3BUTHS BCETO KUBOTO;

2. Kierku 00pa3yroTcs TOIBKO MPH JISTICHUN TIPEAIISCTBYIOIINX UM KIIETOK;
3. Bce KIeTKr UMEIOT CXOAHOE CTPOCHUE, XUMUYECKHUIA COCTaB U OOIIHe

IPUHLIMIIBI )KU3HEIEATEIbHOCTH;

4. KieTku CHoCOOHBI K CaMOCTOSATCIBLHOM JKM3HEACATECIHLHOCTH, HO B

MHOTOKJIETOUYHBIX OpraHU3Max WX paboTa CKOOPIUHUPOBAHA U OPTAHU3M

MPEJCTABISIET COOOM IEIOCTHYIO CHCTEMY.

5. CrpoeHue KJIeTKH OOeCleYHBaeT COXpaHEHHE TeHHONH WH(POpMALUU U

nepenavyy ee moTOMCTBY.

CpaBHHTeJ'[LHaH XaPaKTEePUCTUKA KJIETOK KUBbIX OPraHu3mMoB

BakrepuajabHas .
Kaerku rpudos Kuerku pacrenuii KuteTku :KMBOTHBIX
KJIeTKA

I'enernueckas

I'ennas nuadopmarus I'ennast undopma-
nHpopManus I'ennas nadop-

HaXOJUTCS B XPOMO- s HAXOJJUTCS B
JIOKAJIN30BaHA Manusi HaXOANTCS B

COMax siJipa, MUTOXOH- | XpOMOCOMaX SI/Ipa,
B HYKJICOTH/IAX, XpoMocoMax sapa

JpUSIX, TUTACTHIAX MHUTOXOHAPHAX
TUIA3MHJIaX

Knerounas crenka
COCTOWT W3 MypEeHHa

Knerounas crenka
COCTOHT M3 XUTHHA

Kirerounas crenka
COCTOMT M3 LIEJUIFOIO35I

Kirerounas crenka
OTCYTCTBYET

Hmeer pubOCOMBI 1
a3POCOMBI — BaKyOJIH
C ra3oMm

Nmeer MuTOoXoHI-
pHH, PHIIOTLIA3-
MATHYECKYIO CCTh,
prOOCOMBI, KOMILIIEKC
ToabIKH, IUTOCKEIIET,
JIN30-COMBI, BAKYOJIH
C 3aracHbIMH
MUTATEIbHBIMHU
BeIIECTBAMHU

Hmeer MUTOXOHIpUH,
SH/I0IIa3MaTHYECKYI0
ceTb, puOOCOMBI,
KomIuiekce [onba-xu,
LUTOCKEJIET, KJICTOUHBIN
ueHTp (y HU3IINX
pacteHuii),

TUIACTU/IbI, BAKYOJIH C
KJIETOYHBIM COKOM

HmeeT MUTOXOHAPUH,
9HJI0TLIa3MaTHYECKY IO
CeTh, PUOOCOMBEI,
KoMIuTeKC [omb Ky,
IUTOCKEJICT, KJICTOUHBIN
LEHTP, JTU30COMBI,
MUIICBAPUTEIILHBIC
BaKyOJIH

Crroco0 nmuTaHus:

Crroco0 nuTaHus:

Crioco0 nmuTaHus:

rerepoTpodHOE Crioco6 muTaHus:
rerepoTpodHOE aBTOTPOdHOE U
(rapasursl, reTepoTpodHOe
(rapasursl, reTepoTpodHOe .
canpouTel) 1 (Tom030i1, MapaznuTHI)
camnpoQuTHI) (Trapa3uTh)
aBTOTpOHOE
ATO ATO ATO® cunresupyercs
Py ATO® cunresupyercs
CUHTE3UPYETCs CHUHTE3UPYETCS B [IUTOIIJIa3Me,
B LIUTOIUIA3ME U
B IMTOILJIa3ME U | B LIUTOILIAa3Me U MHOXOHJPHUHU U
MUTOXOHAPUIX
Me30coMax MUTOXOHIPUAX IJ1aCTUIax
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Pesepsnoe

BEIIECTBO PeseprHoe PeszepBHoe BemectBo | Pe3epBHOE BelecTBO
BELIECTBO INIMKOI'EH | Kpaxmall [IIMKOTEH

nonugocgarer

3HaueHue KJeTOYHOI Teopum. KieTka, sIBISsSCH OCHOBOM MHOTOKJIETOY-
HBIX OPTraHW3MOB, SIBJISIETCSI TAKXKE U UX OCHOBHBIM CTPOMTEIbHBIM MaTepu-
anoM. Pa3Buthe Bcero opraHum3ma HAYMHAETCS C OAHOM KJIETKH — 3UTOTHI.
Beck opranusm npezacTasisieT co0oi cUCTeMy KIETOYHBIX enuHull. Kinetounas
TEOpHsI JTIOKA3bIBAET CXOJICTBO XMMHUYECKOIO COCTaBa BCEX KJIETOK U, TAKUM
00pa3zoM, eTMHCTBO OPTraHUYECKOTO MUPA.

KuroueBnie ciioBa: Teomop IlIBann, Pynoned Bupxos, Maruac LllneiineH, aspo-
COMBI. KJICTOYHASI TCOPHSI, ME30COMBI.

Bomnpocsl u 3aganus:
1. YTo BBl HOHUMAETE MO BHIPAXKEHUEM KIICTKU SIBJISIIOTCS. OCHOBHBIMU CTPYKTYP-
HBbIMU, (DYHKIIMOHATHHBIMH, TCHETUYCCKHUMHU CMHUIIAMH KUBBIX OPraHU3MOB?

2. llepeuncnure CBOWCTBA KJICTOYHOIO YPOBHSI KU3HU.
3. IloscHUTE CYUTHOCTH M 3HAYECHHE KIETOYHOW TEOPHH.
4. JlaiiTe CpaBHUTEJbHYIO XapaKTEPUCTUKY KJIETOK >KMBBIX OPraHU3MOB.

3agaHust VIS caMOCTOSITEJILHOTO BbINOJTHeHUs1: Ha ocHOBe 3HaHMIA, TONTYyYeH-
HBIX B 9 KJlacce, COOTHECHTE OPraHOU bl U MX (DYHKIHH.

Ne Opranong Ne DYyHKUMHU

1. | MurtoxoHapuu A | Urpaet BaxxHYyI0 pOJIb B ACJICHUH KIECTOK

2. | Kommekce ['onbmxn B Cunre3 AT®, sHepreTrueckuii 0OMeH

3. |Ilnmactuna C | OGecnieunBaet Typrop KiIeTKu

4. | Pubocomsl D | ®orocunres

5. | JImzocomsl E | Tpancnopr 6enkos

6. | Baxyomn F | Cunre3 u TpaHCHOPT yINIEBOJOB, JTUIHIOB

7. Iepoxoarast Skzo- G | CuHre3 aucaxapuaoB, OJIHCAXAPHIOB
T1a3MaTudeckast CeTh

] I'mankas sHomIa3MaTuye- H |Inmesaperme
CKasl CeTh

9. | UenTpuonu | Cunre3 6eIKoB

10. | JletikommacTel K | [Ipunmaer nBet ¢ppykram u iBeTam

11. | XnopomiacTsl L | CuHTe3 mepBUYHOTO yIIIEBOJA

12. | XpoMormiacTbl M | Hakomnenue u “ymakoBKa’ BEIECTB
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§ 8. OBMEH BEHIECTB - OCHOBA
AKMN3HEJAEATEJIBHOCTHU KIIETKH

Pa3Butue, xKu3HENEATEIbHOCTh U CAMOBOCIIPOU3BEICHUE OPTaHU3MOB, MX
CBSI3b C OKPY’KAIOIICH Cpeoi W ajanTamnus K H3MEHCHHUSIM BHEITHUX yCJIIOBHMA
o0ecreunBaeT COBOKYITHOCTh XMMHUECKNX M3MEHEHHUN W BCEX BUJOB IMPEBpa-
IIEHUN BEIIECTB U dHEpruu. Kaxplil >KMBOM OpraHU3M B IMPOIIECCE MUTAHUS
yCBaMBaeT HEOOXOIUMBIC €My BEIEeCTBa M3 OKpyKaromieh cpenbl. OHH He-
00XOJUMBI U1 CMHTE3a OPTaHWYECKHUX BEIIECTB W COXPAHEHUS IMOCTOSHCTBA
XHMHYECKOTO COCTaBa.

Onnolt n3 GyHKIMA 0OMEHa BEIIECTB SIBIISIETCS 00SCIIEUeHUE KIIETOK CTPO-
UTEJbHBIM MaTepuajoM. Bce peakiuu, MpoTeKalolue B KIIETKE, HAlpaBJICHbI
Ha TMOJJIEpP’)KaHNe MOCTOSTHCTBA BHYTPEHHEH Cpelibl OMOJIOTHYECKUX CUCTEM. A
JUTSL 3TOTO HEOOXOTUMBI BEIIeCTBA U dHEprus. TakuM 00pa3om, KJIeTKa OCYIIeCT-
BJSIET CJIOKHBIE ¥ MHOTOOOpAa3HbIE PEaKIMM CHHTE3a HEOOXOIMMBIX BEIECTB
1, HA00OpOT, pacraza HEHYKHbBIX, a TAKKE — PEaKIUU MPEBPaIlCHUs SHEPTUU.
B opranmsmax omHOBpEMEHHO MPOUCXOAT MPOIECCHl IByX TUIOB. K mepBomy
THUITY OTHOCSITCSI TIOCTYTUIEHUE U3 OKPYKarOIIeH cpe/ibl, YCBOEHUE U HAKOIUICHUE
BEIIECTB, UCTIOIB3YEMbIX JIJISi CHHTE3a COEIMHEHUN, HEOOXOAUMBIX JJIs KJIETOK
n Bcero oprannsMa. COBOKYITHOCTh PEaKIMiA CHHTE3a, 00CCIICUMBAIONINX Pa3-
BUTHE KJIIETOK M IIEJIBIX OPraHM3MOB, BO30OOHOBJIEHHE UX XUMHUYECKOTO COCTaBa,
Ha3bIBAIOT IJIACTHUYECKUM OOMEHOM (acCUMUIISIIIUEl, aHAOOIU3MOM).

Eme omnolt 3 ¢yHkumii oOMEHa BEUIECTB SIBIISETCS OOECIeUeHHEe Kiie-
TOK 3Heprueil. Ha ocyiecTBieHue »U3HEHHbIX MPOLIECCOB OpPraHu3Ma, TaKUxX
KaK JBUXKECHHE, Pa3IpaKUMOCTb, MOIEP)KaHUE MOCTOSTHHOM TeMIepaTyphl Tela
HEOOXOIMMO ONPEICIICHHOE KOJIMYECTBO SHEPIHH, B KiIeTKax MOCTOSIHHO pac-
MaJar0TCsl OPraHUYEeCKUE BEIIECTBA, JTMOO TMONTYYCHHBIC U3BHE C TUIICH, JTH00
3amaceHHble. [Ipu pacnajze 3TUX MOJIEKYJ BBIJIEISETCS SHEPTHsl, YaCTh KOTOPOI
TEepSAETCs, pPAaCCEUBAsACHh C TEIJIOM, & YacTh — 3amacaercs B Bujae Mojiekya ATO.
B caydyae HeoOxomumoctu sHeprus AT® mcnonb3yercs A SHEPreTUIECKUX
3arpar kieTku, COBOKYIMHOCTh peakIuil pacnaja BEIIeCTB, COMPOBOXKIAFOIINX-
Cs BBIZICIICHUEM W 3allacaHUEM HHEPryd, HA3bIBACTCS ITUCCUMUJIISIIUEH, WIIH
katabonm3moMm. Elie oHO Ha3BaHUE ATHX PEaKIUil — YHEPreTUIECKU 0OMEH.

[InacTuyeckuit 1 SHEPreTUUECKU OOMEHBI — MIPOTUBOIIOIOKHBIE MPOIIEC-
ChI: B TIEPBOM CIIyyae MPOHMCXOAUT 0Opa3OBaHME BEIIECTB, Ha UTO TPATUTCS
SHEPTHsi, a BO BTOPOM — pacmaj] BEUIECTB C BHIJACICHUEM M 3allaCaHUEM JHEp-
ruu. Takum oOpa3zoMm, peakiud aCCUMWISALMM U JUCCUMUIISAIIMM — 3TO JIBE
CTOpPOHBI €IMHOTO Tpollecca 0OMEHa BEIIECTB U SHEPTHH B KJIETKE, KOTOPBIHA
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Ha3bIBaeTCsi MeTabonu3MoM. [IpomykThl, KOTOpbie 00pasyroTcs mpu MeTado-
JU3Me, Ha3bIBAIOTCS METaOOIUTAMH.

[TnacTuyeckuit U PHEPreTUYECKUil OOMEHBI HEBO3MOXKHBI JIpyr 6€3 Apy-
ra, Tak Kak €clii He CMHTE3UpPOBaTh U HE 3armacaTb OpraHUYeCKUE BEIlEeCTBa,
TO U pacmaaarbcsi OymeT Hedemy. A eclid TPEKpaTsITCs peakiuy pacranaa, To
He Oyner cuHTe3upoBaThcsi AT®D, 4TO mpHBENeT K HEBO3MOXHOCTH CHHTE3a
BEIIIECTB U3 332 HEXBATKU 3HEpruu. JKuUBble OpraHu3Mbl UCIOIb3YIOT ILIACTH-
YECKHUI U YHEPreTHYeCKUil 0OMEHBI JJIsl 00eCIeYeHUsl Pa3HbIX MPOLIECCOB JKU3-
HenesaTeNnbHOCTH. OHU SIBSIIOTCSL OCHOBHBIM YCIIOBUEM IPOJIOJKEHUS JKU3HH,
HMCTOYHHKOM POCTa, Pa3BUTHUS U PYHKIIMOHUPOBAHUSI.

IInTarenbHbIE BelIECTBA

IlepeBapuBanue NUIIU
I'mroko3a, aAMUHOKHUCJIO-

JAuccnmuiasaumst AccuMMISIIUSA
Thl, *KMPHBbIE KUCJIO0THI
Pacmenuienne Bemects, CuHTe3 CJI0:KHBIX OPraHu-
o0pa3oBaHHe KOHEY- Q— ATD YeCKHX BelIeCTB — 0EJIKOB,
nponykros(CO,, HO,, NH,) MOJINCAXAPU/I0B, JUIIH/I0B,
JAHK u PHK

AKTHBHBI TPAHCIIOPT: S3HAOUTO3,
IK30IUTO3; NCJICHHUEC KJICTKH,
AeATEJIbHOCTD TKAHU U OPraHoB

Puc.21. B3auMocBs13b NpoLECcCOB INIACTUYECKOTO U SHEPIeTUYECKOTO0 OOMEHOB.

JKuBas kneTka sBIsSETCs OTKPBITOM CUCTEMOM, TaK KaK MEXKIY KIETKOW U
OKpY’KaIoIIel cpefor uaeT OecrnpepbIBHBI OOMEH SHEPTHUEH.
JHepreTu4ecKnii 00MeH — JUCCUMMJISIMSA. YHUBEPCAJIbHBIM HCTOYHU-
KOM DHEpPruM BO Bcex KieTkax ciaykutr AT® (agenosuntpudocdar). Ito
BEIIECTBO CUHTE3UPYETCS B pe3yibrare peakuuu (ochopuaupoBaHus, T. €.
MPUCOEANHEHHST OMHOTO ocTaTka (ocdopHOil KHCIOTHI K Moiekyine AJlD
(amenosunaudochara):
AI®+ H,PO, + 40 xJlx = AT® + H,O

Ha a1y peakuuro 3arpauriBaeTCsl SHEPIUs, U TEIEPb 3TA SHEPTUsl HAXOAUT-
csi B popMe dHEpruu XUMHUECKUX cBsizein ATO.
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JTanbl JHEPreTH4ecKoro 0oMeHa. boIBITMHCTBO JKUBBIX CYIIECTB, OTHO-
csTCA K a3po0am, Tak Kak MCIOJB3YIOT B MPoIieccax 0OMeHa BEUIECTB KUCIOPOT
13 OKpY’Karollen cpenbl. B pe3ynbrare 3Toro oprannueckue BEeecTBa pacajia-
IOTCS /IO MIPOCTEUIITNX HEOPTAaHUYECKUX COCTUHEHHA. Y OpraHM3MOB, OOUTArO-
X B OECKUCIOPOAHOMN cpesie — aHa’poOOoB, a TakKe y adpo0oB, MPU HEAOCTAT-
K€ KHCJIOPO/Ia, TMCCUMIIIALIMS TPOMCXOAUT B JIBA Tarla: MOATOTOBUTEIBHBIN U
0eCKUCIOPOIHBIN. Y a3p000B TUCCUMMIIALIUS TPOUCXOIUT B TPH dTara:

1. Iloozomoeumenvnotii.

2. Beckucnopoouwlit — 2nukonus.
3. Kucnopoonwlit — kn1emounoe ovixanue.

IToaroroBHUTEILHDII dTAI

2 AT® Beckucnopoanblii 3Tan
Moutounas kuciaora (C,HO,)
36 AT® Kucaopoauslii 3Tan

6CO 6H,0

2 2

Puc.22. Dramnsl oOMeHa BEIIECTB.

1. IToozomoseumenwvuwlit 3man. 3aKI0O4YACTCS B paclaje KPyIHbIX OpraHu-
YECKUX MOJIEKYN 70 0ojee MPOCTHIX: MOJUCAXapUI0B — J0 MOHOCAXapHuIOB,
JUMHUIOB — JI0 IIMIEPHHA U JKUPHBIX KHUCIOT, OEJIKOB — 10 aMHHOKHUCIOT.
BuyTpy KieTkum pacmaj OpraHMYECKHX BELIECTB MPOUCXOAUT B JIM30COMAX
o1 ISHCTBHEM IIeJIOTO psiaa pepMeHTOB. B Xo1e 3TUX peakIuii JHEPTUU BbI-
JeNgeTcs Majlo, IIpU 3TOM OHa He 3amacaercs B Bune AT®, a paccenBaercs B
Buje Teruia. OOpasyronecs B X0/€ MOArOTOBUTEIBHOIO ATana COEAMHEHMS
(MOHOCaxapubl, JKUPHBIE KUCIOTHI, AMUHOKHUCIIOTHI U JIp.) MOTYT HCIIOJIB30-
BaThCs KJIETKON B peakUsaX MIaCTUYECKOT0 OOMEHa, a TaKXke I TajdbHenIe-
IO pacILIEIIEHUs C LEIbI0 MOJIyYeHUs! SJHEPIUH.
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2. Beckucnopoouslii yman 3axmodaetcss B (EpPMEHTATHBHOM pacIieryie-
HUU OPraHUYECKHX BEIECTB, KOTOPbIE OBUIM IOJYYEHbl B XOJE IMOArOTOBU-
TeapHOro 3Tana. Hanpumep, paciuenienue mitoKo3bl — KO3, Iukonus —
9TO MHOTOCTYNEHYAThbIil mpolecc OECKUCIOPOAHOIO PACIICTIIIEHHUS] MOJIEKYJIbI
TIIOKO3BI, coneprkament 6 aromos yrmiepona (C.H,,0,), 1o mByx mMonekyn Tpex
yIJIEPOIHOM MOJIOYHOU KUCIIOTHL. B aToM npouecce Boinensercsa 200 k/[x sHep-
ruu, 40% xoroporo HakamauBaroTcsi B Mojekyiax AT®, 60% pacceuBaroTcs B

BUJE TEIUIA.
CH,,0,+ 2H,PO, + 2AJI® = 2C,H,0, + 2AT® + 2H,0

3763
PeaKL[I/II/I TJIMKOJIN3a KaTaJIUu3UpPYOTCA MHOTIMMHU @epMCHTaMI/I, " IIPOTCKAIOT

OHM B IIMTOIUIa3ME KJIETOK. B MbIIIax yenoBeka rnocjie HanpsbkeHHOU (usnue-
CKOM pabOThl HAKATUTMBAETCS MOJIOYHASI KHCIIOTA. B pe3ysbrare MBIl yCTAIOT.

3. Kucnopoonoe pacuiennenue. B npouecce 3Toro TpeTbero 3ramna opra-
HUYECKHUE BEIIEeCTBA, 0Opa30BaBIIMECS B XOJ€ BTOPOTO 3Tara Mpu OECKHUCIIO-
POIHOM pacIIEIVICHUH U COMleprKaIue OONbIINE 3arachl XMMUYECKOW SHEPTHUH,
OKHCJISIFOTCSL O KOHEYHBIX MPOTYKTOB CO2 u HZO. DTOT mpoliece, Tak Ke Kak

U JIUKOJIN3, SIBJISETCS MHOTOCTaJMNHBIM, HO IIPOUCXOAMUT HE B LIUTOILIA3ME, a
B MUTOXOHJPHUAX. B pe3ynbrare KIETOYHOIO ABIXaHUsS MPHU paclaje IByX Mo-
JIEKYJ MOJIOUHOM KHCIIOTBI CUHTE3UpYroTCs 36 Monekyn AT®:

2C,H,0,+ 60,+ 36AJI® + 36H,PO, = 6CO, + 42H,0 + 36AT®D

37763

B pe3ynbrare moiaHOro OKHUCIEHHUS ABYX MOJIEKYJ MOJIOUHOM KHCIJIOTHBI
Boiensiercs 2600 k/lx sneprum, 1440 k[ kotoporo ces3biBaercsi B ATO.
Takum 06pazom, cyMMapHO SHEpreTUYecKuii 0OMEeH KJIETKH B cilydae pacnana
[JIFOKO3bI MOXKHO MPEACTaBUTh CIEIYIOUIMM 00pa3oMm:

CH,,0,+ 60,+ 38AJI® + 38H,PO, = 6CO, + 44H,0 + 38ATD

Bo Bpemst atux mpeobpaszoBanuii Beiemsiercst mpuonmu3nteasno 2800 kJx
SHEPIUM, U3 KOTOPBIX B BUJAEC XMMHUYECKHX cBsize moisiekyn AT® 3amacaercs
okomno 1 520 x/Ix.

KuarwoueBble cjioBa: MeTaO0OIMU3M, aCCUMUIISIINS, aHA00IN3M, TUCCUMUIISIIS, Ka-
TabOoJM3M, aHAIPOOHBIH, a3POOHBIH.

Bonipocwl u 3aganus:

B deMm 3axirogaercs CyIIHOCTh MPOIEcca YHEPTeTHIECKOT0 oOMeHa?
HazoBure GyHKITMN dHEPTETHICCKOTO OOMEHA B KIIETKaX.

Kaxkue mporiecchl mpoucXoasT Npy DIMKOIU3e?

Kakwne peaknuu mpoucxoisaT Ipy KUCIOPOIHOM pacraje?

[TosicHUTE B3aMMOCBS3b MEXK/Iy IUIACTHYECKAM U SHEPreTHUECKUM OOMEHaMHU.

DAl
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3agaHus VI caMOCTOATEJBLHONH padoThl: 3axanue
9Tarnbl, KOTOPbIE MPOUCXOAST C YUYACTHEM JIBIXaHMS.

1. OTMeTbTE 3HAKOM «+»

JTansbl npouecca
Ne CBoiicTBa AbIXaHUS
I I 1
1 [IponcxoauT B MUTOXOHIPHUSIX
2 [IpoucxoauT BHE KIIETOK
3 [Ipoucxoaut B uuTOILIA3ME
4 KonunuectBo snepruu, 3anacentoid B AT® 0 kmx
5 Cunresupytorcs ase ATO
6 Cunresupytorcs 36 ATO
7 [TporcxoauT B a9pOOHBIX YCIOBHSIX
8 [Tporcxoaut B aHaPOOHBIX YCIOBUSIX
9 [IpoxomuT ¢ yuyacTreM amMusIa3bl, IENICHHA, JIATIA3EI
10 | Unet 3a cueT pacnaja TiTrKO3bl
11 Wper 3a cuet pacnana MOJIOYHOH KUCIOTHI
12 | Paciag 6mononuMepoB Ha MOHOMEPHI
13 Brinenennas sueprus, 100% BoiaensieTcst B BUAE TEILIa
14 | OOpasyercsi MOJIOYHASI KUCIIOTA
15 | O6pasyerca H,O u CO,
3ananue 2. Jlns 3aKperyieHUs TEMbI, 3alI0JHUTE TAOJIHUILY:
Jrtan Peaxuus Tne KOHH“ECTBO KonuuectBo AT®
MPOUCXOTUT | BbIeJIAeMOii JHePrUuu
|
1
1l

§ 9. IIACTUYECKHHN OBMEH. ®OTOCHUHTE3, XEMOCHHTE3

I[J'IH o0ecreuyeHns MOCTOSHCTBA KMU3HEHHBIX IMPOLCCOB B KJICTKAX JKHUBBIX

OpPraHU3MOB OECHPEPHIBHO CUHTE3UPYIOTCS OCNKH, JUMUIbI, YIIEBOAbI, KOTO-
pble SIBISIIOTCS COCTABIJIAIONIUMH KJIETOYHBIX CTPYKTYp. COBOKYNMHOCTH Ouno-
CUHTETHUYECKHUX peakluii, 00eCIeunBarOMNX OOHOBICHNE XUMHUUECKOTO COCTa-
Ba U CTPYKTYPHBIX DJIEMEHTOB KJIETKH, Ha3bIBACTCS TUIACTUYECKHM OOMEHOM.
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B mpormecce muTaHus OpraHuU3Mbl MOMYYAIOT XUMHUYECKHUE COCIMHEHUS,
WCIIONIb3YeMbIe MU JUISI BCEX MPOIECCOB KHU3HEACATeNbHOCTH. [lo crmocoly
MOJTyYEHUsI OPTaHUYECKUX BEIIECTB, T. €. MO CIOCO0y MUTaHWs, BCE KUBBIC
OpraHU3MBbI JICTIATCS Ha aemompoghos u zemepompoghos.

ABTOTPOdBI MOTYT CaMH CHHTE3UPOBATH HEOOXOTUMBIE UM OPraHMYECKHE
BEIECTBA, T0JIy4Yas M3 OKpyKaroleh cpeanl yriepon B Buae CO,, Boay u
MuHepasibHble conu. OmHuM aBTOTpod)aM HCTOYHUKOM SHEPTrUu JUIsl Peak-
Ui OMOCHMHTE3a CIYXKUT COJIHEYHBIH CBET, TaKHE OPraHU3Mbl Ha3bIBAIOTCSI
domompogpamu, vin gpomocunmemurkamu. Jlpyrue aBTOTpPO(]PBI HCTIOIB3Y-
10T JJI CHUHTE3a OPraHMYECKUX BEIECTB SHEPIrUI0, BHICBOOOXKIAIONIYIOCS B
XOZI€ XUMHUUYECKHUX MPEBPALICHUN HEOPTAaHUYECKUX COEAUHEHNN. VX Ha3pIBAIOT
xemompoghamu, i XemoCuHmemuKamu.

®otocunTte3. K dororpodham oTHOCATCS OpraHU3MBI, OOJIAJIAIOIINE TTUT-
MEHTOM XJIOPOQHIIOM: PacTCHHMs, JUIIAWHUKKH, a TaKKe HEKOTOpbIe OakTe-
puu. B xjoporactax, copepKamuxcs B KJIETKaxX 3€JIEHbIX PACTCHHM, SHEPTHS
CBETa MPEBPAIACTCI B XUMUYECKYIO SHEpruto. @omocunme3s — 3TO TPOLECC
o0pa3oBaHMsl OPraHMYECKUX COCAMHEHWI W3 HEOpPraHWYeCKUX Omaromaps
MPeoOpPa30BAHUIO CBETOBOM JSHEPTHMH B DHEPTHUI0 XMMHYECKUX CBSI3€H CHUH-
TE3UPOBAHHBIX YIJIEBOJOB.

Puc.23. IIpouecc porocuntesa.

JKu3HEeHHbIC TIPOIECChI BCEX )KUBBIX OPraHU3MOB MPSIMO WIJIH KOCBEHHO CBSI-
3aHbI ¢ poTocuHTe30M. OpraHUueCcKre BEIIECTBA, BEIpadOTaHHbBIE B TIporecce (o-
TOCHHTE3a, SBJIAIOTCS UCTOYHUKOM SHEPIHHU M MMUTAHUS KaK JUIsl CAMUX PACTCHHH,
TaK u 1151 Becex rereporpodos. [Iporece poTocuuTesa BeipakaeTcs: GopMyInoit:

6CO, + 6H,O + conneunas sueprus — C H O, + 60,
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Xnopodwusi, 3e7eHbI MUTMEHT PaCTeHUH, C Pubocomsl
TIOMOMIBIO KOTOPOTO OHHU YJIABJIUBAIOT SHEPIUIQ | WIAKOWIb!

COJIHEYHOTO CBETa U OCYILECTBISAIOT (OTOCUH-

Te3. B BICIIMX pacTeHMIX XJIOPOPWILI JIOKa-

JU30BaH B OCOOBIX KIETOYHBIX CTPYKTYPAX —  Hapywuss
xnoponnacmax. DOTOCUHTE3 NPOUCXOAUT B MemOpana

nBe (a3l — CBETOBYIO U TEMHOBYIO (puc.24). Thamst 1k

CaeroBas (ha3a MPOMCXOAUT B THUIIAKOHMJIAX Crpoma By rperss MevGpaiia
xJjioporutacta. HavanpHbIMM  KOMIIOHEHTaMU
€ro SBISIOTCA 3Heprusi ceera, Boma AJlD,
xsopo¢uiut. Monekyasl XJa0poduiiia TomIomaT (POTOHBI — KBAHTHI CBETA. 3a
CUET SHEPTUM 3JIEKTPOHOB, MONYYUBIINE H30BITOK IHEPTUH, CHHTE3UPYIOTCS
AT® uz AII® u dochopHOi KUCIOTH. DHEPrHsi CBETA MPEBPAIIACTCA B XU-
MUYecKyto 3Hepruio AT®. DHeprus 3JeKTPOHOB MPEBPAIIAET HOHBI BOIOPOAA
B aTOMBI BOAOPOZA. DTO NPUBOIUT K Ipoleccy (oToian3a BoAbl. DIEKTPOHBI U
HOHBI BOJIOPO/Ia pearupyror ¢ akuentopamu-HA® (HUKOTMHAMMIIMHYKIIEO-
tundocdar), u obpasyercs 6orareiii sHeprueit HAJI®-H, runpokcuib HOHBI
(OH") mepenaroT CBOH 2IEKTPOH MOJEKYIaM XJIOpO(HIUIa U MPEBpaIlalOTCs
B cBoOonmubeie panukansl (OH). B pesynbrare B3auMOIEHCTBUS pPaguKajioB
00pa3yIoTCsl MOJIEKYJbI BOJBI U MOJICKYSIPHBIA KHUCIOPO/I.

B peakuusx cBeToBoi (a3pl (POTOCHHTE3a HAKAIUIMBACTCS HHEPIUs
(HAJI®-H u AT®), BeimenseTcs Kuciopoa. B TeMHOBOH (a3e peakiuu ocy-
IIECTBIISIOTCS B CTPOME XJIOPOILIACTOB, Ky/a M3 TUJIAKOMIOB MOCTYMHaroT 00-
rareie sHepruel Bemectsa: HAJI®'H u AT®. Hcrounuk yrmepona — CO, —
pacTeHue noaydaer u3 Bo3nyxa. B peakuusx temHoBoi daser CO, BoccTanas-
JIMBAETCS 10 IIIOKO3bI, IPUYEM 3TOT MPOLIECC MPOTEKAET € 3aTpaTaMy SHEPTUH,
3anaceHHOoM B Mouiekynax AT® u HAJI®-H.

Puc.24. Crpoenue xnopormiacra.

Oo6mmas peaknus GOToCUHTE3a 12H,0 +6CO, = C6H12O6 +60, + 6H20

Poronn3 BobI 12H,0 = 60, +24H" +24 ¢
O6pazoBanue HAJI®-H 24HAJI® + 24H + 24 € = 24 HAJI®'H
dorodochonmmpoBanmue 18A1® + 18H,PO,= 18AT®

12H,0 + 24HAJI® + 18AJI® + 18H,PO =

60, + 24HAJI®-H + 18AT®

6CO, + 24HAJZIO-H + 18AT® =

CH,,0, + 24HAJI® + 18AJI® +18H,PO, + 6H,0

CBeToBbIE peaKIuu

TemHOBBIE peakLun
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B xozxe psna peakuuil nepBUYHbBIE YIIIEBOABI, MOJIYYEHHBIE B PE3yJIbTATE
¢doTocuHTE3a, MPEBPAIIAIOTCS B AMHUHOKUCIIOTHI U KHUPHBIE KUCIOTHI, U3 HHUX
COOTBETCTBEHHO B OCJIKM M JTUMUABL. DT OPraHMYECKHE BEIIECTBA Yepe3 IMH-
[IEBYIO IETIOYKY MOCTYMAaIOT K reTepoTpodHbIM opranu3dmamM. Kuciaoposa, BbI-
JeICHHBIN B atMocdepy B mporiecce (poTocHHTE3a, UCTIONIB3YETCsl adPOOHBIMHU
opranmsMamu sl nbixaHus. [oprouwe BemiecTBa yroib, He(Th, ra3, Topg
0o0pa30BaHbl U3 OCTATKOB PACTEHUH, CYIECTBOBABIINX MHUJIJTMOHBI JIET HA3a/l.

Xemocunre3. SBienue xemocunre3a oTkpbul Pycckuii yuensiii C.H. Bu-
Horpajckuii B 1887 1. XemMoTpodbl UCTOIB3YIOT JUII CHHTE3a OPTaHHUYECKUX
BEIIIECTB PHEPIUI0 00pa30BaHUI B MpOIlECCe OKUCICHUS HEOPTaHMYECKUX Be-
LIECTB. DHEPrusi OKUCIUTENBHBIX peakuuid nmpeBpamatorcs B 3Hepruro ATO.
3a cuetr sHeprun AT® CUHTE3UPYIOTCS OpPraHUYECKHE BELIECTBA, KOTOPHIE
CIIy’)KaT UCTOYHHKOM THIIU. CyIlecTByeT HECKOJIBKO THIOB OaKTEepHil XeMmo-
CUHTE3a!

Kenezodoaxmepuu OKUCHSAIOT COEUHEHNS IByXBaJI€HTHOIO JK€JI€3a 10 TPEX-
BAJIEHTHOI'O U UCHOJB3YIOT 3Ty SHEPTHUIO JUIsl CUHTE3a OPraHUYECKUX BEILECTB.

4 FeCO, + O,+ 6H,0 = 4Fe(OH),+ 4CO, + sueprus

Humpugpuuyupyrowue 6akrepuu M03TAHO OKUCISAIOT aMMHUAK CHauyasa 10
HUTPUTOB, & 3aTEM — HUTPATOB. 3HAUYEHHUE 3TUX MPOLIECCOB TPYAHO IEpeoLe-
HUTb, IOCKOJIbKY HUTPAThl HYXKHbI PACTEHUSM JJIsl IOJIHOLIEHHOTO NMUTAHUS:

2NH, + 30, = 2HNO, + 2H,0 + sueprus
2NHO, + O, = 2HNO, + sHeprus
Cepobakmepuu OKHUCISIOT CEPOBOJOPOI W APYrM€ COEIUHEHUS CEPBI

10 cepHoil kucnothl. [Ipu HexBaTke cynbduma Bogopoaa OaKTepUH UCIOIb3Y-
10T SHEPTHIO, HAKOTJICHHYIO 33 CUET CO3MAaHMsI CYIb(PaTHON KUCIOTHI.

2H,S + O, — 2H,0 + 28 + sueprus
28 + 30, + 2H,0 = 2H,SO, + sueprus
Booopoonwvie o6axkmepuu. Vicrionb3yloT SHEPrUI0 OKUCIIEHUS BOAOPOAA.

Opranuyeckyre BellecTBa B MPOLECCe XEMOCHHTE3a 00pa3yIoTCsl U3 HCTOUHUKA
Heopranuyeckoro yrnepona (CO,).

2H, + O,= 2H,0 + sHeprus

[TpeoOpa3oBaHre MHOTHMX XHMHUYECKHX AJIEMEHTOB B Ouocdepe mpowucxo-
IWUT JUIIb MPU yYaCTHH XEeMOTPO(QHBIX OPTaHU3MOB, CIIOCOOHBIX CHHTE3HPO-
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BaTh OPraHMYECKUE COCIUWHEHUS W3 HeopraHudyeckux. HuTpuduimpyromnme
OakTepun 000TAIMAIOT 3eMJITI0 HEOOXOTUMBIMH COeTMHEHUIMH a30Ta. Cynbdar-
Hasl KUCJIOTa, 00pa3yronascs B pe3y/brare IesATeIbHOCTH CEPOOaKTEepHH, pa3-
pyliaeT ropHbie mopojbl. JKene300akTepun ydacTBYIOT B CO3JaHHMH 3aJICXKeH
KEJIE3HBIX PY/I.

KuroueBbie cjioBa: aBTOTpOodBI, GOTOTPOdEI, XeMOTPOPBI, POTOCHHTE3, KBAHTHI
cBeTa, POTOHBI, KeJIe300aKTepUH, HUTPUPHUITUPYIONTHE OaKTepHH, CEPOOAKTEPHH,
BOJIOPOIHBIC OAKTEPHUH.

Bomnpocs! u 3aganus:

UYro BBI 3HACTE O MIACTHYECKUX PEAKIUIXK?

Kak npoxoaut npouecc ¢porocuntesa?

OO0bBsicHUTE, YTO TaKoe TeMHOBas (pa3a mpouecca POTOCHHTE3a
OO0bsicHUTE, YTO Takoe cBeToBas (paza mponecca GoTocuHTE3a
Pacckaxute o mporecce XeMOCHHTE3a

Al S

3aganus 1J1s1 CaMOCTOSITEIbHOI PadoThI: 3amoHNUTE TAOJHILY.

CpaBHuBaeMble CBOIiCTBA ®ortocunTeE3 JAbixanue

B xakux 4acTsax KIETKH HpOI/ICXOI[I/IT?

Orarsl

Hcxonnsie BemecTna

[Toxy4aemblil TPOILYKT

BI:Ipa)KCHI/IG peaknun

3HaueHne

§ 10. KIETKA - TEHETUYECKAS EAUHULIA KUBOI'O

B kiertke cymecTBylOT 0COOCHHBIE CTPYKTYpPBI il 0OeCTeueHHs] peau-
3alMM HACITIEACTBEHHON MH(OPMAIIMU OT TIOKOJIEHHUS K TIOKOJICHUIO. DTOT TPO-
IIecc Ha MOJICKYJISIPHOM YpOBHE ocHOBaH Ha onocunTtese JJHK myTem permka-
UM, 00eCTIeYNBAIOICH TOYHOE KOMMPOBaHUe TeHeTHnueckor nnpopmarmu. Ha
KJIETOYHOM YPOBHE 3TO CBOMCTBO peanu3yeTcs MyTeM JIEICHHUs] MUTOXOHIPHIL
U XJIOPOIUIACTOB B MpoIEccax MUTO3a M Mmeio3a. KneTka, sSBissCh reHeTuye-
CKOW eTMHUIIEH, IepeIatoIeii HACIeICTBEHHYIO NH()OPMALIHIO TTOCIIEAYIOIIUM
MTOKOJICHUSIM, OOECIIEYNBAET HETPEPHIBHOCThH TOSBICHHS HOBBIX ITOKOJICHHIMA.
OCHOBHBIM BEIIECTBOM, MEPENAIONIUM reHHY0 nHpopMaruto, sBisercs JJHK.
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Peaknuu maTpuuHoro cunte3a. [enernueckas nadpopmarus JJHK ompe-
NEJSIeTCsl MOCIEN0BAaTeIbHOCThI0 COEAMHEHUsT MOJIEKyJ HykieoTuaoB. Ha-
clenCTBeHHAass MH(OpMaIMsl 3amucana B JIMHEHHOW IMOCIIEN0BATEIbHOCTH HY-
KJIEOTHZIOB. Y pa3HbIX OPraHM3MOB OHA CTPOrO WHAMBHUAYaJIbHA U CIYKHUT
BOKHEHIIEH XapaKTEpUCTUKOM, oTinuyaronen ogqny moinekyny JAHK ot apyroii

CuHre3 OMONOIMMEPOB HA OCHOBE T€HHOM MH(GOpPMAIIUU Ha3bIBACTCS peaK-
uuen marpuuHoro cuHtesa. Crona Bxonar cunrte3 JIHK — penynnukanus, cuH-
te3 PHK — tpanckpumnius, cunte3 6e1koB — TpaHcsanus. B ocHoBe peakiuu
MAaTPUYHOIO CUHTE3A JIEKUT NPUHIUI KOMIJIEMEHTAPHOCTH.

Pexynamkamus JIHK. buocunre3 JIHK ocHoBan Ha crmocoOHOCTH Mosie-
kyn /JIHK x camoyaBoeHuro, BCIEACTBUE YErO JOUYEPHUE MOJIEKYIIBI CTAHOBATCS
TOYHOM KONHUEH MATEPUHCKOM. DTOT MPOLECC Ha3bIBAETCA PEAyIUIMKALUEH.
JlBe nenouku JIHK pazmensrorcst ¢ momompio crienuaibHbX depmeHToB. Ka-
KIasi b CTAHOBUTCS MATPHIICH, HA KOTOPOW COOMpAIOTCS HYKJICOTHIIBI IO
MPUHIIMITY KOMIUIEMEHTAPHOCTH. JTOT CHHTE3 MPOUCXOIUT C ydacThem dep-
MenTta JIHK nonumepassl 3a cuet sHeprun AT®D. DTOT nporiecc NpoucxoauT B
uHTepdasze KU3HEACATEIBHOCTU KIETKH.

Peanu3anms reHeTH4ecKoro Koaa B Kierkax. OCHOBHOE yCIIOBHE )KU3HU
— 3T0 OmocuHTe3 6enkoB. CBOMCTBA KaXKA0TO BHUJIA ONPEICIISIIOTCS YHUKAIBHO-
CTBIO ero Oenka. Pa3Hble OpraHU3MBbl Pa3IMYAIOTCs KOJTMYSCTBOM U TTOCIIEI0BA-
TEJIbHOCTHIO AMUHOKHCIIOT B O€lKaxX, a MPUHIUI CTPOCHUSI OEJNKOB OJMHAKOB
JUJIS1 BCEX JKUBBIX OPTaHU3MOB.

benku numum nepeBapuBaroTcs (paclIEIUISIIOTCS 10 aMUHOKHUCIIOT) B Opra-
Hax MUIIEBAPUTEIBHOU CUCTEMbl. AMHHOKHUCIIOTHI MOCTYIAIOT Y€pPE3 CTEHKHU
KMIIIEYHUKA B KPOBb M TPAHCIOPTUPYIOTCS B KJIETKH, I7I€ U3 HUX CUHTE3UPY-
10TCs OCTKU, XapaKTepHBIE JJIs TaHHOTO opraHu3Ma. Kakiaas kiieTka CHHTE3H-
pyeT OeJoK B COOTBETCTBHH C TeHeTHdeckoi nHpopMarmeid. Cpok Ku3Hees-
TEJIBLHOCTH OEJIKOB OTPaHMYEH, U Yepe3 HEKOTOPOE BpeMs OHU pacragaroTcs.
BwmecTto HuX OGecnipephIBHO MOSBISIIOTCS HOBBIE. CTpyKTypa Oenka ornpenes-
eTcs nocienoBareabHOCThI0 HyKieoTu10B JIHK. Enunas nis Bcex )KuBBIX op-
TaHU3MOB CHUCTEMa 3alUCH HACJIECTBEHHOW MH(OPMALIMK MOTyYHIa Ha3BaHUE
reHeTu4eckuii koa. OH XpaHUTCS B KJIETKE B BUJAE OIMpPENEICHHON MOCe10Ba-
TEJIbHOCTH HYKJIEOTHUJIOB B MOJIEKYJIE HYKJIEMHOBOW KUCIIOTHI. FIMEHHO reneru-
YECKUH KOJl OIpelessieT MOPSAOK PaclOOKEHUs] aMUHOKHUCIOTHBIX OCTaTKOB
B MOJUIENTUIHON 1IENU BO BpEMs €€ CUHTE3a. Y YEHBIE€ BBISICHUIIM, YTO Kaxaas
AMHMHOKHCIIOTA B MOJIMIENTHIHON LENU KOAUPYETCS ONPEAEIEHHOW MOCIENO-
BaTEJIbHOCTBIO U3 TPEX HYKJIEOTHUIOB, TAK HA3BIBAEMbIM mpuniemom. Yetoipe
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pazubie Hykieoruaa PHK moryt oOpa3oBeiBath 64 xomOunaimu (4° = 64),
TO €CTh CYILIECTBYIOT 64 pa3Hbix Tpuiuieta. [lockonbKy u3BecTHO aulib 20
OCHOBHBIX aMUHOKHCIIOT, TO MOKHO NPEANOI0KUTh, YTO OJIHA AMHUHOKHCIIOTA
MOXKET KOJUPOBATHCSI HECKOJIBKUMU PA3IMYHBIMU TPUILIETAMHU. Y CTAHOBIICHO,
9TO OOJBIIMHCTBO OCHOBHBIX aMHHOKHCIIOT KOaupytorcs 2,3,4,6 TpurieTamu
U JIUIIb JBE U3 HUX — OJTHUM.

Puc.25. l'enernyeckuii kon. Pacmudposka: AYID — crapr komon; YAA, VAL, YTA
TEPMHUHATOP — CTOI KOJOHBI.

PacmindpoBka reHeTHYECKOro Koja OCYIECTBIEHa aMEPUKAHCKUMU OUO-
xumukamu M. Y. Hupen6eprom, C. Ouoa u ap. B 1962 1.
Oco0eHHOCTH TEeHETUYECKOTO KOJa:
Kaxyro aMUHOKHUCIIOTY KOJUPYET TPUILIET HYKICOTUIOB.
Kaxxapiii TpuruieT KoAupyeT JIUIIb OAHY AaMHUHOKHCIIOTY.
OpnHa aMUHOKHUCIIOTa MOYKET KOJUPOBATHCS HECKOIBKUMHU TPUILICTAMHU.
['eneTnveckuii Ko yHUBEpCAJIEH, TO €CTh €AUHBIN sl BCEX OPraHU3MOB.
61 KOIOH KOIMpyeT ONpeieieHHbIE aMHHOKHUCIOTHL. B reHernueckom
Koze ecTh Takke Tpu Tpumieta (YAA, YAIL, YT'A), kaxapiii U3 KOTOPBIX
CUTHAJIM3UPYET O MPEKpaIEHUU CUHTE3a MOJUMENTUIHON Ienu, a TpU-
mwietr AYT, kak mpaBuiio, onpeaesieT Hayajao 3Toro nporecca (puc.25).
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Tpanckpunuusa. B stom nponecce JJHK sBngercs marpunei. Tpanc-
Kpunuus — 310 cuHte3 Monekyinsl u-PHK nHa ocnoBe monekyn JIHK. Ilpu
3TOM OCOOBIA (hepMEHT cHauaja pazbeauHseT ABoiHyro crnupaib JJHK.

PHK- nostumepasa

THK
u-PHK

Puc.26. Tpanckpunuus.

[Torom Ha omHOM M3 ee mernel nmpu ydactuu dpepmenta PHK-monmmmepass
no mpuHIMIy KomiuieMeHTapHoctd (A, VY, I, L) cunre3upyercss MoJeKyna
u-PHK, B mporiiecce 3Toro cuHTe3a rnociae10BaTelIbHOCTh HYKJIEOTHI0B YYacTKa
JAHK «nepenuceiBaercs» B HyKI€OTHAHYIO nocnenoarenbHoCTs PHK. BHOBB
obpazyromasics u-PHK siBnsercs Tounoit xomnueit atoro yuactka JJHK. [Ipouece
nepenoca nHpopmarmu ¢ yuactka JJHK na n-PHK HaszwsiBaeTcs Tpanckpumnimeit
(puc.26).

Tpancasuus (cuHTe3 0GenkoB). B sTom mponecce Marpuiieil siBisieTcs
u-PHK. IlocnenoBarenpHOCTh HyKJIEOTHIOB B Mouiekyie u-PHK nepesonut-
Csl B IMOCJENOBATEIbHOCTh AMUHOKHCIOTHBIX OCTATKOB MOJIEKYJIBI CUHTE3UPY
emoro Oenka. CHauajna B LIMTOIIA3ME >KMBOM KIETKH Ha pubocomax masas
cyobenuamma pudbocomsl coeaunsiercs ¢ u-PHK, a ee komon (AYI) B3ammo-
nerictByet ¢ antukogoHoM T-PHK. Tpumer AVT, HaunHaronmii TpaHCIsIuIo,
HA3bIBAETCS «CTApT-KOOH». Ha 2-0M sTane peanuzanus reHeTuyeckoi nudop-
MallMi B BUJE MOCJeA0BaTeabHOCTH HyKIeoTuaoB U-PHK «mepeBoaurcs» B
AMUHOKHCIJIOTHYIO TOCJIEIOBATEIBHOCTh CUHTE3UPYIOLIErocss Oenka Mo MpHH-
Uiy KoMrsieMeHTtapHoctu. OH nportekaer ¢ yyactueM TpaHcnoptHeix PHK u
cooTBeTCTBYOmUX (pepmeHToB. [Ipu cuHTE3e Oeka aMUHOKUCIOTHI COSTUHS-
I0TCSI TIETITUIHOM CBSI3bIO 3a cueT sHepruu ATD (puc.27).

[Tporeccrl crHTE3a OeIKa MPEeKPaIIaTCs, KOTma pudocoMa JOCTUTAET TPH-
IJIETA, KOTOPBIM CUTHAIM3UPYET O NPEKPALIEHUHU CUHTE3a NOJUIENTHIHOMN LIETIH.

Wtak, peakiuy MaTpUYHOTO CHHTE3a 00ECHEeuMBaIOT INepefady reHeThde-
ckoii mHOpMAIMU B Ipolieccax Pa3sMHOKEHHSI OpraHU3Ma, pereHepanuv u
JIEJIEHUS KJIETOK.
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Pu6Gocoma
+ AYD  AAAILI YAA
n-PHK AYT i
T-PHK
AMHHOKHCIOTA benox

Puc.27. [Iporniecc TpaHCIALMH.

KaroueBble cjioBa: Marpuiia, CHHTE3, PEIyTUIUKAINS, TPAHCKPHUIIINSA, TPAHCII-
1S, TEHETUYECKHI KOJI, «CTapT-KOJIOH», PEAKIIMA MaTPHYHOTO CHHTE3A.

Bomnpocs! u 3aganus:

OObsICHUTE 3HAYCHHUE CJIOB PeAYIUIMKALNS, TPAHCKPUIILINS
Onumute Mmexanu3m cunrte3a u-PHK or JTHK

[epeuncnure 0COOEHHOCTH T€HETHYECKOTO KOJa

Uro Takoe MaTpU4HBIN CHHTE3?

Kakyro QyHKIHIO BBITOJIHAIOT PHOOCOMBI B (DYHKIIUH OEIKOB?
[TosicHuTEe TEPMUH «TPAHCIISALIUN.

SNk =

§ 11. JKU3SHEHHBIN ITIUKJ KJETKH

Hawnbonee BakHOW 4acThIO B Tepeade HACIEICTBEHHOW MH(pOpMAIUU B
KUBBIX opranusMax seistorcs JHK-comepxkaiume cTpyKTypbl — XpOMOCOMBI.
B nepuon ot oiHOrO A€ieHus 10 APYroro Ka)xaas XpoMocoma COJIEPKUT OJIHY
monekyny JHK. Ilepen nenenuem sigpa mosekyna JIHK ynBauBaercs B mpo-
Lnecce peaymMkanuu. B pesynbrare B KaXKI0H XpOMOCOME OKa3bIBAa€TCs IO
JIBE€ XpOMaTUAbl. YBUAETh XPOMOCOMBI C IOMOILIBI0 MHKPOCKONA BO3MOX-
HO JIMIIb BO BpEMs JEJIEHUs KIETKH. B Hexensieincs KieTke XpOMOCOMBI
PacCKpy4YMBAIOTCS U MPUOOPETAIOT BUJ JJIMHHBIX TOHKUX HHUTEH, KOTOpPHIC Ha-
3BIBAIOTCA  XPOMATUH. IX MOYKHO YBHUJETH TOJIBKO B CBETOBOM MHMKPOCKOIE C
MTOMOILBIO CIIEIUATIBHBIX KPaCUTENEH.

B 3aBucHMOCTH OT TOTO, IPUHUMAIOT OHU (DOPMY CIIUpAH WA HET, B XPO-
MaTHHE BBIIEJSIOT JIBE€ YaCTH.
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DyXpOMaThH — BEIECTBO XPOMOCOMBI, COXPaHSIOUIEE JECIUPAIN30BaHHOE
(pactipsIMJIEHHOE) COCTOSIHUE, HEBUIUMOE B MUKPOCKOIIE. B reHeTHn4eckoM OTHO-
LIEHUH — aKTUBHAs 4acTb. [ eTepOoXpOMaTHH — IJIOTHOE BELIECTBO, COXPAHSIOLIEE
CIHUPAIM30BaHHYIO CTPYKTYpy. B reHeTn4eckoM OTHOIEHUN — ACCUBHASI YacCTb.

Bo BpeMs neneHus KJIETKM HHUTH XPOMAaTHMHA YIUIOTHSIOTCS, W W3 HHUX
(bopMHPYIOTCS KOMITAKTHBIE TENbIla — XPOMOCOMBI. XpPOMOCOMBI OBUIH OT-
KpbIThl yueHbIME 1 B. ®nemunrom (1882) u D.CrpacOyprepom (1884). Tep-
MHUH «XpoMocoMay Obul nipensioxkeH [. Bampaeiiepowm.

XpOMOCOMBI BBITIONHSIOT CleAylomue (yHKIUU: COXpaHEHHWE Haciel-
CTBEHHOH MH(pOpMaIyy, TpUMEHEHUE HACIEICTBEHHON HH(DOPMAIUH MIPH Op-
raHU3alUKU KJIETOYHOW JEeATEIbHOCTH, KOHTPOJIb HAJ BOCIPOU3BEIECHUEM Ha-
ClIeZICTBEHHOW MH(OpMaINK, JeJICHUEe HACIEICTBEHHON MH(POpPMAalUU Ha JBE
4acTH, fepeaaya €€ U3 MOKOJIEHUs B MIOKOJICHHE.

Xpomocoma cocrout u3 JJHK (40%) u Genka (60%). JHK HeceT reneru-
4yecKylo HH(popManmio, OEIKH BBITOIHSAIOT CTPYKTYPHYIO M PETYIUPYIOIIYIO
¢yukun.Ilepen nenenuem kierku JJHK mnotHO ckpyuuBaercsi, B pesynabrare
oobem, 3annmaembiii JJHK, Bo mHOTO pa3 ymensimaercs. Takas opraHuzanus
obecrnieunBaeT KommakTHoe pasMenienne Mmonekyn JHK B xpomocomax u
WUTPAET BAXKHYIO POJIb B IIpoliecce MUTO3a. J[muHa 3TUX MOJNEKya B pa3Bep-
HYTOM COCTOSIHUM 3HAUUTEIbHO MpPEBBIMIAET JUIMHY XpomocoMm. Hampumep,
JUIMHa XPOMOCOMBI YE€JIOBEKa BO Bpemsi JneieHus kietku 150 Mxm (Mu-
KpoH), a pa3BepHyTbix Mojekyn JHK — nBa merpa (puc.28).

JTHK

OEJIKA-TUCTOHBI

HYKJICOCOMHAasI
(hubpmna

XpOMaTuH

- XpoMocoMa

Puc.28. CtpykTypa XpOMOCOMBI.
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XpoOMOCOMBI XOpOILIO BHJIHBI B MHUKPOCKONE B IPOLECCE NENEHUs Kie-
TOK, 0cOOeHHO B MeTada3e Mmuto3a. [1og MUKPOCKOIIOM XpPOMOCOMBI BBIVISIST
KaK yIJIMHEHHBIE MaJIOYKOBUJIHBIE TENbIlA, COCTOSIIME U3 JIBYX MPOJIOJIbHBIX
yacteil — xpomaru[ (1), coelMHEHHBIX MEX1y cOOOW B MECTEe, Ha3BaHHOM 30-
HOH NMEepBUYHOMN MepeTsiKKU — 1HeHTpoMepoil (3). OHa paznenser XpoMOCOMBI
Ha JBa y4actka — 1uiedd (2). KpoMe nmepBuYHOI MepeTsikKu, NHOTJA B XPOMO-
comax ObIBaeT M BTOpu4Has neperspkka (4). KoHIEeBOH ydyacTOK XpOMOCOMBI,
OTIEICHHBIM OT OCTAJIBHOM €€ 4YaCTW BTOPUYHOM MEPETSHKKOW — HA3BIBACTCS
cnyTHHK (5) (puc.29).

Ecnu nepetsikka pacnoioykeHa MOCEPEAMHE XPOMOCOMBI, TO TIJIEYHU UMEIOT
MPAKTUYECKU OJIMHAKOBBIEC pa3Mepbl. A €CIM OHAa CABUHYTA K OJJHOMY M3 KOH-
LIOB XPOMOCOMBI, TO IJIEUN OTIMYAIOTCS IO JJIMHE. B COOTBETCTBUM C MONOXKe-
HUEM LIEHTPOMEPBI XPOMOCOMBI MIPUHSTO JEIUTh HA TPU TPYIIIIbL:

1) MeTaneHTpuUecKre — LIEHTPOMEpa 3aHUMAET LIEHTPAIbHOE MOJIOKEHUE B
XpoMocoMe, 00a TuIeda XpOMOCOMBI UMEIOT TIOYTH OJJMHAKOBYIO JUTMHY;

2) cyOMeTalleHTpUYeCKrue — LEHTPOMEpa pacroiaraercs OlMKe K OZHOMY
KOHILy XpOMOCOMBI, B PE3YJIbTaTe Yero MJIEYM XPOMOCOMbBI pa3HOW JUIMHBI,

3) aKpoIEHTPUUECKUE — IEHTPOMEPA HAXOAUTCS y KOHIIA XpOMOCOMBbI. OTHO
IJIEY0 OYEHb KOPOTKOE, IPYroe JJIMHHOE

B nponecce nenenus K HEHTpOMEPE XPOMOCOMBI IPUCOEAUHSIOTCS MUKPO-
TpyOouku. B 3T0 BpeMsi Kaxkaas XpoMocoMa COCTOMT U3 JByX Xpomaruia. Mu-
KPOTPYOOUKH OTTATHBAIOT XPOMOCOMBI M XPOMAaTHIbl K IOJIOCAM KIIETKH. B
HOPME OpraHU3Mbl OIPEAEICHHBIX BUJIOB UMEIOT MOCTOSHHOE, XapaKTepHOE
JUIS KQKJI0TO BUJA YHCIO XPOMOCOM. DTO Ha3bIBAETCS MPABUIIOM IOCTOSHCTBA
YHCJIa XPOMOCOM.

XpOMOCOMHBIN HAaOOp sApa MOJOBBIX KIETOK B
7IBa pa3a MEHBIIIE XPOMOCOMHOTO Habopa coMaThye-

CKHX KJIETOK. B MOJOBBIX KJIE€TKaxX raryIOUIHbIN Ha-

00p, a B COMaTHYECKUX KJIETKaX KakJaasi XpoMocoma

MMeEET IMapHyo, OJ00HY0 TI0 pa3MepaM U 0COOCH-

HOCTSIM CTPOCHUS, T.€. OHH OOJIAJAl0T AUIIIOUIHBIM

HabopoM xpomocoMm. KonmuaecTBy XpoMOcOM cOOT-

BerctByeT kosnmuectBo JJHK. Ilapa xpomocom mpu-

ONMM3WUTENHHO PABHOM JUIMHBI, C OJWHAKOBBIM IIO-

JIO)KEHUEM LEHTPOMEPHI, UMEIOIINE OJUH U TOT XKe

Ha0Op reHOB, OIMH OT MaTepH, OJMH OT OTLA, Ha3bl- Puc.29. Crpoenue
BarOTCsA TOMOJIOTUIHBIMU XPOMOCOMaMHU. XpOMOCOMBI.
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COBOKYMHOCTh TMPU3HAKOB XPOMOCOMHOTO Habopa (KOJIMYECTBO XPOMO-
coM, X (opMa U pasmepsl) Ha3bIBAIOT KapuoTunoM. Kaxknomy Buay MpH-
CyI 0COOBIN YHUKATBHBIN KapuoTHIl. [I0CTOSTHCTBO KaprOTHITa 00€CTICUnBACT
CYILLIECTBOBaHUE BUIOB.

Ku3HeHHBbIH KJIeTOYHbIH HUKJ. [lepron cymiecTBoBaHUs KIETKHA OT MO-
MeHTa ee 00pa30BaHUs MyTEM JICTICHUsI MAaTEPHUHCKOM KIIETKHU 10 COOCTBEHHOTO
JICJICHUs WIM CMEPTH HA3bIBACTCS JKM3HEHHBIM (KJIETOYHBIM) IukioM. Kie-
TOYHBIN IIUKJ COCTOUT U3 HECKOJIBKUX (pa3.

®Da3za oenenua — Hasa, Korjga MPOUCXOAUT MHUTO3.

@asza pocma — Bciel 3a JIEJICHUEM KJIETKA HAaYMHAECT PacTH, YBEJINYUBas
CBOI 00BEM U TOCTHUTAs ONPENETICHHBIX Pa3MEPOB.

Daza Oougpgepenyuayuu — HacTynaeT Nocie OKOHYaHMA (a3bl poOCTa.
Kiterka nmpuobperaer CTpyKTypHbIE U (PYHKITMOHATBHBIE 0COOCHHOCTH.

@Da3za 3penocmu — nepuo]; GYHKIMOHUPOBAHUS KIETKH, BBIMOTHEHHS TEX
WM UHBIX (PYHKIWN B 3aBUCUMOCTH OT CIICIMATU3AIINN.

Daza cmapenua — TEPUOJ, XapaKTEPU3YIOIIMICA OclablIeHneM >KU3HEH-
HBIX (PYHKIMNA KJICTKU U 3aKaHYMBAIOIINIICS €€ EJICHUEM WA THOEIbIO.

JleneHre KIETOK OCYIIECTBISETCS B OCHOBHOM JIByMsI CIIOCOOaMU: MuUmo3
U Meuos.

Mumo3 — cnoco0 neneHus KIETOK, 00eCIeunBaIOUINil TOKIECTBEHHOE
pacrpeielieHie IeHETUYECKOro Marepuana MeEXay JOYEpHUMHU KIETKaMu U
IIPEEMCTBEHHOCTh XPOMOCOM B PSAY KJIETOYHBIX TTOKOJIECHUH.

Muto3 — 3TO OCHOBHOM THIl JEIEHUS COMATHMYECKUX 3YKapUOTHYECKHUX
kieTok. [Iponecc aeneHus BKIOYaeT B ce€0s HECKOJBKO MOCIEI0BATENbHbIX
(a3, 9To cocTaBiseT MUTOTUYECKUN ITUKI. OH BKIIO4aeT B ceOs nHTEepdasy u
MUTOTHYECKOE JICIICHHE.

HNurepdaza — nepuon MexXAy IByMs NEICHUSAMU KIeTKHU. [Ipomomkurens-
HOCTh uHTep(asbl coctapisieT 90% >KU3HEHHOTO KIeTouHOro 1ukia. CocTout
u3 Tpex (das.

1) mpecunrernueckas (G));

2) cuarernyeckas (S);

3) nocreuntetnueckas (G,).

G, uuer cpasy mocne JeneHus KIeTKH. IIpomommkaercs OT HECKOIBKHX
9acoB JI0 HECKOJBKUX CYTOK. KileTka akTUBHO pacTeT, YBETUYHBACTCS B 00b-
eme. B nuromnasme cunresupytorcs o6enku, PHK, ¢pepMenTsl — karamuzaTopsl
peaymnukanuu JJHK. 3anacarorcs Bemiectsa, Bxogsuue B cocrtaB JIHK. Ta-
KM 00pasom, B neproa G, MPOUCXOIAT MPOLECCHI, NOATOTaBIMBaIOIIKE a3y
CHUHTE3a.
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[TpogomKUTETPHOCTh CTAAMH S MOXET JJIUTHCS OT HECKOJIbKUX MUHYT
(y Gakrepwmii) no 6 — 10 vacoB (y miuexkonurtaromux). [Ipoucxoaur yasoenune
reneTuueckoro marepuana myrem perunkanuu JIHK. B pesynbrare kaxmas
XpoMocoma Jenutcea Ha aBe xpomartuabl. IIpogomxaercs cunres PHK u ru-
CTOHOB — OEJIKOB, BXOSIIHUX B COCTaB XpOMOCOMEIL. LleHTpronu ynBanBaroTcs.
B cnenyromeii daze — GZ, TAK)KE€ HAKAIUIMBAIOTCS DHEPIUs M NUTATEIbHbBIC
BemecTBa, nponomkaercs cuate3 PHK u OenkoB, B ToM umncie BXOASIIETO B
coctaB MUKpOTpyOouek — TyOynuna. [Ipomomkaercs 3—4 wvaca. Ilocie storo
HacTymaeT coOCTBeHHO MHUTO3 (puc.30).

MuTo3 BKIIFOUAeT B ceOs JBa dTamna — AeJIeHUE siipa — KApUOKUHE3 U JIeNIe-
HUE IUTOIUIa3Mbl — IIUTOKMWHE3, B pe3yJbTaTe KOTOPOro 00pa3yroTcs JIBE JI0-
YepHUE KIJIETKU C ApOoM B KakJ0i. HemocpeacTBeHHO JiefeHne KIeTKH Mpouc-
XONIUT B TedeHue |1 — 3 4acoB, TakuM 00pa3oM, OCHOBHOM MEPUOJ] KU3HEHHOTO
[UKJIA KJIETKH COCTABIISAECT HHTEp(a3a.

MHUTO3 COCTOMUT M3 YETBHIPEX MOCieAoBaTeNbHBIX (ha3 — mpodasbl, MeTa-
¢a3bl, anadaszel u Tenodasbl. B npodase (ot rpeu. pro — 1o, nepen u pasza —
BpeMs) HAYMHAETCS KOHJACHCALUS XPOMOCOM: OHHM CKPYYMBAIOTCS, YTOJIIIA-
IOTCS, CTAHOBSATCSI BUIMMBIMH B CBETOBOW MHUKPOCKOI. XPOMATHUIBI, COCIMHS-
ACh LIEHTPOMEPO, 00pa3yloT XpoMocoMbl. B Hauane mpodassl B KIETKE ele
BUJIHBI SIIPO M SIIPBIIIKH, K KOHILY 3TOM (ha3bl sijepHas 000I04Ka pa3jiesseT-
Csl Ha OTAENbHBIE (DparMeHThl (IPOUCXOTUT JEMOHTAXK SIIEPHOM MEMOpaHBI),
SIIPBIIIKA pacnafaroTcs. L[eHTpronu KIEeTOYHOTrOo IEHTpa ACNATCS M Pacxo-
ISTCSL K TIPOTHUBOTIONIOKHBIM TIONIOCaM KJIETKH. B WTOre mapHble XpoMaTH[bI
pacnojararoTcst B 00111ei Macce HUTOIIa3Mbl U KapUOTLIIa3Mbl.

Merada3za (meta — nocne). KonaeHcupoBaHHBIE XPOMOCOMBI BBICTpanBa-
I0TCS IIEHTPOMEPAMH T10 IKBATOPY KJIETKH. MUKpOTpYyOOUKH BepeTeHa JICTICHHUS
(axpoMaTHHOBbIE HUTH) MPUKPEIUIAIOTCS K HEHTPOMEpaM KakJI0i XpOMOCOMBI
OJTHUM KOHIIOM U K TOJIFOCaM KJIETKH APYTHM.

Anadasza (ana — oOpatHO, BBepx). MexXay IOYEpHUMH XPOMOCOMAMH
paspymaeTcs CBsi3b. B pe3ynbrare yKOpOUeHHUSI XPOMOCOMAIBHBIX MUKPOTPY-
00YeK MPOMCXOJUT PACXOKICHHE XPOMOCOM K MPOTHBOIOJIOKHBIM IMOJOCAM
KJIeTKU. B koHIle aHada3pl Ha KaXKJI0M TOJI0CE 0OKa3bIBAETCS O AUILIIOUTHOMY
HabOpy XpOMOCOM.

Tesogasza (telos — 3akoHUeHHBINH). XPOMOCOMBI HAUYMHAIOT JICKOHICHCH-
pOBaTbCSl M PACKPYyUMBATHCS, CTAHOBSITCS TOHBIE W JUTMHHEe. BoccranaBnuBa-
ercsi CTPYKTypa SZIPBIILIEK, MOHTHUPYETCS siiepHasi MeMOpaHa BOKPYT KaxIou
rpynmbl XpomocoM. Paspymmaercs BepereHo nenenus. [IpomcxoauT HUMTOKWHES
(menmeHne MUTOILIA3MBI). B JKMBOTHBIX KJIETKax STOT MPOIECC HAYMHAETCS C 00-
Pa30BaHUS B DKBAaTOPUAJIbHON IUIOCKOCTH MEPETSHKKU, KOTopasi Bce Oonee yriyo-

53



Hentpuons XpomaTnHOBbIE BepeTeHo JeneHus Pazpymenue snepHoit
HUTH 0007109KHT
SnepHas XpOMOCOMBI, COCTOALIINE
SInpbiiiko 0007104Ka u3 2 XpoMarus
HNurepdasa IIpogaza
OKBaTopHaIbHas O6pa3oBanue OGpasoBanue
IUIOCKOCTh MEPETSHKKA SZIPBILLIKA
O6pazoBa-
OUYEPHUE XPOMOCOMBI i
Bepeteno nenenus Houep P HHC ANCPHON
000JI0UKH
Merada3sa Anada3za Tenogasa

Puc.30. Dtansr Mmurosa.

JSIETCS ¥ B KOHILIE KOHIIOB MOJIHOCTBIO JIETUT MATEPUHCKYIO KJIETKY Ha JIBE J104ep-
Hue. [IUToK1HE3 y pacTUTENbHBIX KJIETOK MPOUCXOAUT MHAYE, IOCKOIbKY pacTte-
HUSI UIMEIOT JKECTKYIO KJIETOUHYIO CTEHKY U3 LEJUII0NI03bl, U OHU HE JEJSATCs ¢ 00-
pa3oBaHUEM MEPETSHKKH, a 00pa3yloT BHYTPUKIIETOYHYIO MIEPETOPOIKY. 3aTeM Ha
Ka)XXJI0 CTOPOHE TOSIBIISIIOTCS KJIETOYHBIE MEMOpPaHbl, ((OPMHUPYIOTCS KJIETOYHBIE
CTEHKH U TOSBIISIOTCS JBE JOoYepHUE KiIeTKU. [losBUBIIMECS 1BE HOBBIE KIETKH
NPUCTYMAIOT K cTaauu uHTepdaspl. [IpogomkuTenbHOCTh KaxX 101 (a3bl 3aBUCHUT
OT THIA TKaHH, (PU3MOIOTUUECKOTO COCTOSTHUSI OpraHM3Ma, BO3/ICHCTBUS BHEIII-
HuX (akTopoB. JleneHne KIeTOK MOXET OCTaHOBUTHCS M3-3a BBHICOKOW TeMIlepa-
TYpbl, OOJIBIINX /103 paauallii, HAPKOTUYECKUX BEIIECTB U PACTUTEIIBHBIX S/I0B.
Buonornyeckoe 3HayeHue mMuTO3a. Pe3ynbraroM MHUTO3a SBISETCS IIO-
SIBJICHUE JBYX JOYEPHHUX KJIETOK, B KOTOPBIX YHCIO XPOMOCOM TOYHO COOT-
BETCTBYET MAaTE€pUHCKOW KjeTke. brnarogaps tounou perumkaunu JIHK mutos
o0ecrieynBaeT COXpaHeHHE HaclieACTBeHHON MHpopmanuu. [eHeTnyeckas uH-
dbopManusi 1OYEpPHUX KIIETOK TOYHO COOTBETCTBYET MaTrepUHCKOM. Takum 00-
pa3zoMm, MUTO3 00ECIIEYNBAET TOUYHYIO Mepeaady HACAEACTBEHHBIX MPU3HAKOB.
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bnarogapss MUTO3y YBETMUMBAETCS YMCIIO KJIIETOK, YTO SBISIETCS OCHOBOM
MeXaHu3Ma pocTa. MUTO3 JIEKUT B OCHOBE BET€TaTUBHOTO PA3MHOKCHHS.
B MHOroKJ1€TOYHBIX OPraHHU3Max C IMOMOILBIO MUTO3a PETECHEPUPYIOT TKaHH,
BOCCTAHABJIMBAIOTCSl YTPAUCHHbBIE YACTH T€JIa Y HEKOTOPBIX *KUBOTHBIX. MUTO3
SIBJISIETCS] LEHTPAJIbHON YaCThIO KU3HEHHOTO LIMKJIA KIIETKU.

Puc.31. [Ipouecc kpoccunrosepa. 1 — XpoMaTuasl; 2 — IEHTPOMEPA;
3 — rOMOJIOTHYECKHE XPOMOCOMBI; 4 — TeTpajia XPOMAaTHJIOB B MPOIIECCE KOHBIOTAIIHH;
5 — mporiecc KpOCCHHTOBepa; 6 — KPOCCOBEPHBIE XPOMOCOMBI.

Meiio3, crioco0 AeneHus: KISTKH 3YKapHOTOB, B PE3YyIbTaTe KOTOPOTO MPO-
HCXOIUT YMEHBIIIEHHWE B J[BA pa3za 4YKCla XPOMOCOM B JOYEPHUX KIIETKAX.
[TomoOHO MUTO3Y, MEHOTHYECKOE JIeJICHUE TIOAPA3/IENIAECTCS Ha Psiji IOCIe10Ba-
TenbHBIX (a3 u HaumHaeTcs ¢ uHTepdaszpl. Bo Bpems uaTepdaszsr yucio JJHK
yaBauBaeTcsa. Meio3 COCTOUT M3 ABYX MOCIIEN0BATENbHBIX AelieHu. | menoTu-
Jeckoe JiefieHne peaykironHoe (meiios I). B xome meiioza I gmcmo xpomocom
yMeHbIaercst Basoe. Il nenenue — skBanmonHoe uiau meinos II. Ogna mumiio-
WJHas KJIETKa IOCJE JIByX IMOCJEI0BaTEeNbHbIX JEJIEHUN AaeT Hadaio 4 ramio-
UIHBIM KJIeTKaM. PeayKIMoHHOE JeNieHue MpOrCXoauT HaduHas nmpodasoii I u
3akaH4YMBaeTcs Tenodazor [. A SKBaIlMOHHOE JEJIEHWe HauuHaeTcs npodazoi
II n 3akanumBaercs Temodasoii 11.

IIpogasza I: Xpomocomsl, comepskamue JBE XpPOMaTHAbl YTOJILIAIOTCA U
crupam3yroTcs. [oMonornuHbie XpoMocoMbl (coaeprxkaniue yasoeHunyro JIHK)
MOTAPHO OOBETUHSIOTCS IPYT C JPYroM, TECHO pacroyiarasich OIHa BO3JIE JIPy-
roii u oOpa3yst OMBaJIeHTHI. DTOT MPOIIECC HA3bIBAETCsl KOHbIOTanmen. [Ipu aTom
OHHU MOTYT OOMEHHBAThCSI CBOMMHU Y4aCTKaMH, B PE3YJIbTaTe 4E€TO MPOUCXOIMT
MepeKoMOMHAIMSI TEHOB. DTOT MPOIIECC Ha3bIBAETCSl KpoccuHroBepom (puc.31).

B pesynbrare ocymiecTBisieTcss KOMOMHATHBHAS N3MEHUYHUBOCTD.
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Mertadasa I: oObequHEHHBIE TIOMAp-

HO TOMOJIOTMYHBIE XPOMOCOMBI pacrosia-

5 rarTcs B 9KBATOPHAJIbHOM IMJIOCKOCTH Be-
peTeHa JeJeHusl.

Anada3za I: roMOJIOrH4YHbIE XPOMOCO-

6 MBI HE pa3iessisiCh Ha XpOMaTWjbl, pac-

XONIATCS K TMPOTHUBOMOJIOKHBIM TOIOCaM

kieTku. Ha atoif dasze obmiee uncio xpo-

MOCOM OCTAaeTCsl JUIUIOMIHBIM, HO OHHU

3 pacmpeenstoTCs B ABE TPYIIIBI, JIEKAIINE

Ha Pa3HbIX IOJIOCAX KIETKU.
B tesogase I npoucxomur penykuu-

4 8  onHoe nenenue. OHa IUTCS KOPOTKOE
Puc.32. Meiios. BpeMs. Ha 3Tom sTame xpomatuH jaecru-
1 —mpodaza l; 2 — meradasza l; panusyetcsi, o0pasyercs siepHasi 000J104-
3 —anadazal; 4 - Temodazal; Ka. MarepuHckas KJIeTKa pasiensiercs Ha
5 —npodasa II; 6 — meradasa II; JIBE JIOUEPHUE, B KAXKIOM M3 KOTOPBIX CO-
7 - anadasaIl; 8 — renogasa IL. JICPIKUTCS TAIUIOMTHBIN HA00p XPOMOCOM.

Craguss Mexay MNepBbIM M BTOPbIM JIEJICHUSMH MeEHO03a Ha3bIBAETCs
unmepkunes. B otnmmuaune ot uaTepdassl, mosekyasl JJHK B aToT mepuon He yaBa-
MBAOTCA.

IIpoda3za II ve otmmuaercst ot mpodassl MUTO3a, B HEM HcUE3aeT siiepHast
000J109Ka U SIIPHIIIIKO.

B metagase Il neHTpoMepsl XpoOMOCOM pACHOJIArarOTCsA B IJIOCKOCTH JK-
Baropa. B anadgaze II xpomarnasl CTaHOBATCSA OTACIBHBIMH XPOMOCOMAaMHM.
B Tenogase II XxpoMOCOMBI pacXoAsATCs K pa3HbIM MOJIFOCAM U TPOUCXOIHUT
LIUTOKHUHE3.

buosiornueckoe 3HayeHue Meio3a. Ilpu meno3e w3 OAHOW JUIIOWIHOU
MAaTepUHCKOI KJIETKU 00pa3yeTcsi YeThIpe raruionIHbIe JouepHUe KIeTKU. B mpo-
L[ecce KOHBIOTAIMK U KPOCCUHIOBEpA YBEJIMUMBACTCS PEKOMOUHAHTHUBHAS U3MEH-
YUBOCTh. Melo3 TpeacTaBisgeT co00i COBEPIICHHBIM MEXaHu3M, 00ecTeunBa-
IOLMHI TIOCTOSIHCTBO KAapUOTHIIA BUJOB, PA3MHOKAIOIIUXCSA IIOJIOBBIM ITyTEM.
Meiio3 Takxke 00ecreyrBaeT U HaCAEICTBEHHYIO U3MEHYUBOCTh OPraHU3MOB.

KiroueBbie ci1oBa: XpomMocoma, XpoMaTha, reTepOXpOMaTHH, LIEHTPOMEpa, Me-
TalEHTPUK, CyOMETaleHTPUK, aKPOLEHTPUK, aMUTO3, MUTOTHUYECKUH IHMKII, MH-
TO3, KAPUOKHMHE3, IIUTOKMHE3, HHTepda3a, npodasa, meradasa, anadasa, Tenoda-
3a, M€03, COMaTHYCCKHUE KIIETKH, ITOJOBBIC KIICTKH.
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Bomnpocs! u 3aganus:

1. Kakum nytem ujer oOpa3oBaHHE KICTOK SyKapuOTOB? A MPOKapHOTOB?

2. Kak mpoucxoaut npouecc JeeHus B KJIeTKax MpoKapruoToB?

3. Yro Takoe muto3? M3 kakux ¢a3 oH cocTout?

4. Kakum 00pa3om B mporiecce MUTO3a JJOUSPHUE KIIETKH MTOIYYaroT TeHETHIECKH
OIMHAKOBYIO0 MH(POPMAIIHIO?

5. Kaxkwne xpoMocoMbl 00pa3yroTcs B Iporiecce MUTO3a (a) u meiiosa (0)?

3aganus AJ1s1 CaMOCTOSITEILHOM PadoThI:
3ananue 1. BoumnTe B Tabnuily HoMepa, COOTBETCTBYIOLIME (hazaM MHUTO3a, U30-
Opa’keHHBIM Ha PUCYHKaX.

[Murepdaza -  |TIpodasa - | Meradasza - | Anadasa - | Tenodyasa - |

3apanme 2. KommdyecTBO XpoMOCOM - C, XpOMaTHWJ -n. YCTaHOBUTE COOTBET-
CTBHUEC MCXKIY KOJIHMYCCTBAMH XPOMOCOM M XpomMmaTuj C q)a?,aMI/I u nepuogaMu MHTO3a.
1) mepuon G,; 2) mepuon G,; 3) npodasa; 4) meradasa; 5) B KoHue aHahassl B KKIOM
TTOJTEOCE KIIETKH; 6) B KOHIIE TeI0(]a3bl B KaXKIOM ITOJIIOCE KIICTKH.

a) N=23,¢=23b) n=23,c=46¢c) n=46,c=46d) n=46,c =92

JIABOPATOPHASA PABOTA Nel

Tema: Pemienue 3a/1a4 ¥ yIPaXHSHUHA IO 00IIEOMOTIOTHISCKUM 32
KOHOMEPHOCTSIM.

Llenu: popMupoBaHre KOMIETEHIIMH MTPOBEICHHS ONMBITOB U BBIBEICHUS YMO-
3aKJIFOYEHHUI B TMIPOIIEcCe PEHIeHUs 3a/1a4 U MpodjaeM 1o 0O0meOnOoIOrnueCcKiuM
3aKOHaM MOJIEKYJSIPHOTO W KJIIETOYHOTO YPOBHEH.

Obopyooeanue: PucyHku ¢ TeMaTUKON 001IEOMOIOTUYECKUX 3aKOHOB MOJIEKY-
JIIPHOTO M KJIETOYHOI'O YPOBHEM, CIIai/Ibl.
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Xo0 pabomui:

I. Pemenue 3anau o crpoenuto JJHK n PHK

II. Pemenue 3amga4 mo OMoCHUHTE3y OEITKOB

III. Pemenue 3amaq mo sHEPreTUYECKOMY OOMEHY B KJIETKaX
IV. BriBoabI

1. Pewiume 3a0auu no cmpoenuio /IHK u PHK.

1) Monekyna JJHK coctout u3z 6000 nykieotunos. Onpenenute AIUHY 3TOU
MOJIEKYJTBI

2) Monekyna JIHK coctout u3 3000 HyKJI€OTHAOB, U3 KOTOPBIX 650 cocTaB-
JII€T LIUTO3UHOBBIE HYKIEOTUIbl. ONpenenuTe AJIMHy 3TOM MOJIEKYNbl U KOJIMYeC-
TBO JIPYTUX HYKJIEOTHIOB.

3) Omnpenenure KOJIMYECTBO BOJOPOAHBIX CBs3eH, ecnu B onHoi nermu JJHK
HYKJICOTU]IbI pacnofiokensl B cienytomemM nopsake: ' THATT T ATATI'TIHIITAAT.

4) B coctaB u-PHK Bxoaut 34% ryanuna, 18% ypamuna, 28% uuro3uHa u
20% anennHa. OnpenenuTe NpoUEHTHBIN cocTaB Hykiaeotuaos JAHK, nociyxus-
men Marpuuen ais 3ron u-PHK.

5) Jmuna monekynsl [JHK 850 am. Onpenenure 4nucio HyKJICOTHIOB B HEM.

IIpumeuanue: PaccrosiHue Mexay coceHUMH HykieoTuaamu paBHo 0,34 HM,
MOJIEKYJISIpPHAsl Macca OJJHOTO HYKJIEOTHIHOTO OCTAaTKa B CPEAHEM COCTaBIseT 345.

1l. Peruume 3a0auu no 6uocunmesy 6enkos.

1) B Tabnuie npusenena ¢opmyna omHou nenu JIHK. Ommpasice Ha TaOnuiry
reseTnyeckoro kona, onpeaenure Hykineotuasl JJHK, u-PHK, 1-PHK, HaumeHnoBanme
AMHUHOKHCIIOT.

[Tepsas miens JTHK ATIT|IT|ITITIAJA|TIL|I|TC|T|T|A|L|T|L
Bropas nens JJHK
n-PHK
AHTHUKOIOH
AMHUHOKHCIOTA

2) ®parment koampytromied nenu JIHK mMmeer ciemyromryio mocienoBaTeib-
Hocth [ THATTTATAT THLTAAT. Onpenenute nociieqoBaTeIbHOCTh HYKJIEOTH-
noB u-PHK tpanckpubupyemoii ¢ nanHoro ¢parMeHTa U KOJIUYECTBO aMUHOKHC-
JIOT 3aKOIMPOBAHHOTO B HEM.

3) VYwuyacTok MomeKysbl OeiaKa UMEeT CIEAYIOIIYIO MOCIeI0BaTeIbHOCTh aMu-
HOKHCJIOT: TITy—acn—Tpu—peH—Jeii—ana. Mcmonp3ys Tabauily reHeTUIeCcKoro Koja,
OTIpe/IeTUTEe BO3MOXKHYIO MTOCIEI0BATEIbHOCTh HYKICOTHAOB B Mosiekyine u-PHK.

4) Hyxneoruast u-PHK pacnonoxkensl B nocnenosarensHoctu YITIAAT-
HYYYAVAAILT'AY. Onupasce Ha TabaUIly TEHETHYECKOTO KOZAQ, OMPEICITUTE
COOTBETCTBYIOIIME 3TUM HYKJICOTH/IaM aMUHOKUCIIOTHI.
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5) Onmnpeanenure yuciao HykieotuaoB u-PHK, uncino n maccy cunte3upoBas-
HOTO 3aKOJIMPOBAaHHOTO B HeM Oenka, eciau gparment JJHK cocrout uz 450 map
HYKJIEOTH/IOB.

6) Cxonbko HykieotunoB conepxxut u-PHK u JIHK, eciin B Hem 3akomgupo-
BaH 0eJoK ¢ MosieKyisipHor mMaccoit 36 000.

III. Pewtume 3a0auu no snepzemuydeckomy o0OMeHy 6 Kjiemkax.

1) Cxonbko sHEpTHH 00pa3yeTcs MpH IMOATAITHOM pacmajne 675 I TIIIOKO3bl B
a3pOOHBIX YCIOBHSIX

2) CKoJIbKO MOJIOUHOH KHCIIOTHI 0Opa3zyetcst npu rukonuse 4 S00r riroko3bl?

3) I'mukonusy moxaBeprioch 7 MOJEKYJ IVIFOKO3bI, a OKHCIEHHUIO TOJIBKO 3 U3
Hux. Ckonbko Mosiekya Mosounoi kucnotel, H,O, CO, o6pasyercs npu 3Tom?

4) Onpenenurte, KOJIWYECTBO IIIIOKO3BI, €CIIM B MPOLIECCE aHAIPOOHOIO JIbIXa-
HUS B LIUTOIUIa3M€E HAKOMUIOCh 14 MOJIEKy MOJIOYHOM KUCIIOTHI.

5) B mporecce TUCCUMWISIIMK MOABEPINIOCH pacnany 7 MOJEKYN INIOKO3BI.
Omnpenennure KOIMYECTBO CUHTE3UPOBaHHOTO AT®, eciin 2 MOJIEKYIbI INIOKO3bI U3
BCEro MOABEPIIIOCH PACaay B a9POOHBIX YCIOBHSIX.

IJIABA 1IV. OBHIEBUOJTOI'MYECKHUE 3AKOHOMEPHOCTH
OPTAHU3MEHHOI'O YPOBHA ’KU3HU

§ 12. OPTAHU3MEHHBIN YPOBEHD KV3HU Y ETO CBOMCTBA

Ha oprann3MeHHOM ypOBHE KM3HM M3y4aeTcsi pa3HooOpa3ue KMBBIX Oopra-
HU3MOB M TIPUCYIIHAE UM KU3HEHHBIC TIPOIECCHI.

Opranusm kak camoperyjaupyemasi ouocucrema. Opranusm — 3T0 KHUBOE
CYIIIECTBO, COCTOSIIEE M3 B3aWMMOCBSI3aHHBIX YacTel, OObCIUHEHHBIX B €IUHOC
nenoe. OpraHn3My TPUCYIITH 0COObIE CBOMCTBA JKUBOM MPUPOJIBI, TAKHE KaK 00-
MEH BEIIECTB, MUTAHUE, IbIXaHUE, BBIICICHUE, PA3APaKUMOCTh, Pa3MHOKEHHE,
oTpeieNICHHBINM 00pa3 KU3HU, TIPUCIIOCOOICHHOCTD K cpezie oouTanus. Bee Bme-
CT€ ITU TPOIIECCHl B MX B3aUMOCBS3H U B3aMMOJICHCTBHH XapaKTEPHU3YIOT Opra-
HU3M Kak IeJIOCTHYI0, CAMOPETYIIMPYEMYIO0 OMOCUCTEMY 0COOOTO CTPYKTYPHOTO
YPOBHS JKU3HU — OPTaHU3MEHHOTO.

N3 xypca OOTaHMKM HaM W3BECTHO, YTO PACTCHHE SIBIIACTCS IIEITOCTHBIM
opranuzMoM. Crenyer MOBTOPUTH, UYTO B PACTCHUSAX MPOHCXOISAT MPOIECCHI
IbIxaHusi, GOTOCUHTE3a, TPAHCTIHPAIUMH (HMCTIapeHue BOJIbI), POCTa, Pa3BUTHS,
pasMHOkeHUs1. OHU 00eCIeYnBaOT YCTOMUMBYIO TIEpeaady HaclIeICTBEHHBIX
MIPU3HAKOB CJIECAYIOIIUM MOKOJIEHUSIM. TakuM 00pa3oM — 3TO eauHasi, caMmope-
rynupyemMas, OTKpbITasi, Onosoruueckas cucrema (puc.33). Bmecte ¢ Tem op-
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TaHU3M SIBJISIETCSl KOHKPETHBIM TPECTa-
BUTEJIEM TMONYJISIIUU U BUJA, YACThIO UX
U, CIIe/IOBATENIbHO, BBICTYIMAET KaK CTPYK-
TYpHBbII ~ KOMIIOHEHT  IMOMYJISIMOHHO-
BUJIOBOTO YPOBHSI OpTaHHU3AIUH KU3HU.

N3 yuebHOTO Kypca «YenoBek U ero
3I0pPOBBE» BaM HM3BECTHO, O TOM YTO Ye-
JIOBEK — camoperyiupyemasi OTKpBITast
Ounonornueckas cucrema, (QYHKIIMOHHU-
pyrolas Kak €IMHOE LEJI0€; O BIMSHHUU
OKpY’)KarolIe cpelbl Ha YeloBeKa, O 3a-
OoJileBaHUSX MPHU yCIOBUU HECOOTIONCHHUS
MpaBUJl TUTHEHBI W 370pPOBOTO 00Opasa
Ku3HU (puc.34).

B mpouecce sBontonur y MHOTOKJIE-

Bocxopsimmii
TOK

KopHephie I8 Boza u TOYHBIX OpPraHU3MOB IIEPBOM MOABUIACH
s ;_ MHUHEPAJIbHBIC COII

S : rymopajibHas peryisinus. ITo KOOpJUHa-

Puc.33. OOMen BemecTs pacTeHUH. usl  (PU3MOJOTUIECKUX M OMOXHMHYE-

CKHUX IIPOLIECCOB B OPraHU3ME, OCYIIECT-
BJIsieMasi Yepe3 KUAKHE CPEIbl, C TOMOIIBI0 TOPMOHOB U Pa3IMYHBIX TPOAYKTOB
oOMeHa BemecTB. Y BBICOKOPA3BUTHIX KUBOTHBIX M YEJIOBEKA, BMECTE C TYMO-
paJIbHOM perymnsiiuei, BaXXHyI0 pojib UTpaeT W HepBHas perymsauus. HepBuas
cUcTeMa 00EeCHeunBaeT MOCTOSHCTBO M KOPPEKIMIO XKU3HEHHBIX IMPOIIECCOB,
yCTaHaBIMBAET B3aMMOCBSI3b OpPraHU3Ma ¢ OKpykarolieil cpemnoit. HepBHbIil u
TYMOPAITbHBI MEXaHU3MbI PETYJSIIUU TECHO B3aMMOCBSI3aHbI MEXKIY cO00M H
COCTaBJISIFOT €IMHYI0 HEPBHO-TYMOPAIBbHYIO CUCTEMY.

Opranu3aiys 5Toro ypoBHS 00€CIEeUnBAETCS HATMIUEM CHCTEM YITPABICHUS
(reHeTHYECKON, TYMOPAIbHOM M HEPBHOIT), 00YCIIOBIUBAIOIINX COTTIACOBAaHHYIO
paboTy Bcex KOMIIOHEHTOB OpraHM3Ma Ha Pa3HbIX CTAAMSIX €ro WHAWBHYallb-
HOTO DPAa3BUTUSI U TOAJIEPKAHWE OTHOCHUTEIHHOTO TMOCTOSHCTBA BHYTpPEHHEH
CpeZbl JUIsl €r0 BEDKMBAHUS B CIIOKHBIX U PA3HOOOPA3HBIX YCIOBHSIX CPEIIbI.

Y  ONHOKJIETOYHBIX OPraHU3MOB (IIPOCTEHIINE >KUBOTHBIC, BOJOPOCIHH,
rpulOBl) )KU3HEHHBIC TPOIECCHl (IBMKECHHE, MUIICBAPEHUE, pearupoOBaHUE HA
BHEIIIHEE BO3JCHCTBHE, 3alIUTa, PA3MHOXKCHHE) PEryIUpPyIOTCS TYMOPAIbHO —
XUMHYECKUMH MPOLIECCAMH.

VY pactenwuii poct 1 MOp(ohU3NOTOTHIECKOE pa3BUTHE PETYIHUPYETCs Ono-
JOTUYECKUMHU CTUMYJIATOPAMU — (PUTOTOPMOHAMU (ayKCHH, THOOSPHIIIINH, 1U-
TOKUHHH).
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Puc.34. OOMeH BenecTB MEXKAY OPTaHU3MOM W BHEIITHEH Cpeoi.

Oco0eHHOCTH KU3HEHHBIX MPOLECCOB OJHOKJETOYHbIX M MHOIOKJIe-
TOYHBIX OpPraHu3MoB. BceM opranuzmam npucynm ocoOble CBOMCTBA JKUBOU
MIPUPOJIBI, TAKHE KaK OOMEH BEIECTB, ITUTAHUE, JIbIXaHWUE, BHIJICIICHUE, pa3jipa-
KHMOCTb, pa3MHOKEHUE, OINPEACICHHbI 00pa3 )KU3HHU, MPUCIIOCOOICHHOCTD K
cpene oOMTaHWs.

Opranu3MeHHBI YPOBEHb KU3HU Ha 3eMJIe TPENICTABICH OONBIINM pa3Ho-
obpazueM ¢Gopm opranu3zmoB. Cpean HUX — OTHOKIETOUHbIe. OHU UTPAIOT BaXK-
HYI0 poJib B Onocepe. K HIM OTHOCSATCS HCTIONB3YIOIIHE SHEPTHIO (POTOCUHTE3a
aBTOTPOdHI (3eJeHbIe BOAOPOCIH, IMAaHOOAKTEpUH); (PUTOTPO(BI, TUTAOIINECS
BOJIOPOCIISIMH, XHUIITHUKU U MApa3uThl TETePOTPOdEI, canpoduThl, MUTAIOLIHECS
OCTaTKaM¥ JKHBOTHOTO W PACTHTEILHOTO MHpPaA. Y OJHOKIICTOYHBIX METa0Oode-
CKHI MPOIeCC MPOUCXOTUT YCKOPEHHO, MO3TOMY OHU WUTPAIOT BAXHYIO POJb B
oOMEHe BeIIeCTB OMOTreoIeH03a, 0COOEHHO B KPYTOBOPOTE YIVIepoa.

KonmuecTBO MHOTOKJIETOYHBIX OPraHU3MOB OrPOMHO, OHH 001aIaroT
CTCIIMATM3UPOBAHHBIMY TKaHSIMH, OPTraHaMU U CUCTeMaMHu opraHoB. Kierkw,
BXOJISIIIIME B X COCTaB, [0 CBOCH (D)YHKIIMHU JEISATCS Ha JIBE TPYMIIBI: COMATH-
yeckue W TosioBbie. CoOMaTHUYECKUEe KIETKH OOCCIICUYMBAOT POCT M PAa3BUTHE
OpraHu3Ma, MOJOBbIE KJIETKH 00€CIIeUnBalOT pa3MHOKEHHE. B oTiamunu ot ox-
HOKJICTOYHBIX, Y MHOTOKJIECTOYHOTO OpTaHM3Ma KaXKJIbIi KU3HEHHBIN TpoIecc
MPOUCXOAUT B CIECIUATBHBIX KIETKaX, TKAHAX, OpraHax M CHCTEMaX OPTaHOB.
Bce opraHbl MHOTOKJIETOYHOTO OpraHHM3Ma pabOTar0T OECIpPEephIBHO W B3au-
MOCBSI3aHBI JIPYT C APYTOM.
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3HaYeHHEe OPraHU3MEHHOTO YPOBHS B IIPUPOJIC XapaKTEPU3YETCsl CaMOIIOI-
JepKaHUEM CBOCH CTPYKTYpbI, CAMOBO300OHOBJICHHEM. DTO CHCTEMa aKTHBHO
pearupyrolias Ha BHEIIHEEe BO3JACHCTBUE M B3aUMOJCHCTBYIOMIAS C JPYTHMH
OpraHu3MaMH, CIIOCOOHAas peaTr30BbIBATH TCHETHUECKHE BO3MOMXHOCTH TI0 00-
eOMOJIOrNYECKUM 3aKOHAM.

KiioueBble cjioBa: opranmsM, aBTOTpod), reTepoTpod, oOMEH BEIIeCTB, aHad-
pOOHBIE M adpOOHBIE OPTaHU3MBI, HEHPOTYMOpaIbHAS PETYIISLNS, CTICIIHATA3AIIHS
TKaHEeW U OpraHoB.

Bomnpocs! u 3aganus:

1. HazoBuTe OTIMYMTENBHBIE CBOMCTBA OPraHU3MEHHOTO YPOBHSI )KU3HU

2. CpaBHUTE OpPraHW3MEHHBIH YPOBEHb KU3HU C MOJIEKYISPHBIM M KJIETOUHBIM.
BeIsiBUTE CXOACTBA U Pa3IYUsL.

3. IlosgcHuTE OPraHWYHOCTH U B3aUMO3aBHCHMOCTH CBOMCTB OpPraHU3MEHHOTO U
KJIETOYHOT'O YPOBHEH JKU3HHU.

3aganua A8 camocTosTeNbHONH PpadoTwl: [logroroBsTe pedepar mo Teme
«IIponeccol, mporcxoase B OAHOKIETOUHBIX 1 MHOTOKJICTOUHBIX OPTaHU3MaxX).

§ 13. TUIIbI IIMTAHUSA KUBBIX OPTAHU3MOB

Bce opranusmbl Ha 3emiie OTHOCATCSI K OTKPBITBIM OHOJIOTUYECKUM CH-
creMaM. OJTO O3HA4aeT, YTO MX CYLIECTBOBAHUE BO3MOYKHO JIMIIbL Ojarojaps
MOCTYIUICHHUIO B HUX M3 BHEIIHEH Cpe/ibl MUTATENbHBIX BEILIECTB, UX Mpeodpa-
30BaHUIO U BBIBOAY HApYXy IIPOAYKTOB KU3HEIAEATEIBHOCTH.

Ha ocymiecTBieHne ®HU3HEHHBIX MPOLIECCOB, TAKMX KaK 00pa3oBaHUE XUMHU-
YEeCKUX CBA3EH, pa3BUTHE, KU3HEAEATEILHOCTh U CAMOBOCIIPOU3BEIEHHE, MO-
Jiep>KaHKe TOCTOSIHCTBA BHYTPEHHEH cpeibl HeOOXOIMMBI BEIIECTBA U SHEPTHSL.
Ota sHeprusi MOSBISETCS B IPOLECCE PACLICIUIEHUs] MUTATEIbHBIX BEILECTB.
VYcBoeHHE BEIIECTB M 3HEPTHU KUBBIMH OpraHM3MaMM HA3bIBAETCS MUTAHUEM.
[Tutanue siBisieTcs BaKHEHIINM CBOMCTBOM >KHBOTO OpraHU3Ma.

Opranusmbl, B 3aBUCUMOCTH OT TOTO, KaKUMHU HMCTOYHHUKAMH yIJIepoia U
SHEPruel MoJIb3yITCs, IENATCS Ha aBTOTPOQBI U FeTepOTPOQBL.

ABTOTpPO(BI OpraHU3MbI, CIIOCOOHBIE CUHTE3UPOBAaTh OPraHUYECKUE Bellle-
CTBa M3 HeopraHuyeckux. [yl CHHTE3a OpraHM4ecKUX BELIECTB HEoOXoauma
sHeprus. B 3aBUCHMMOCTH OT TOro, Kakoil SHeprueil moib3yroTcs aBTOTPO(BI,
OHHU TojpazfensaoTcs Ha GoTorpodoB u xeMoTpodoB. DoToTpodsl — OpraHus-
MBI, HCIOJIB3YIOIINE PHEPrHI0 CBETa MpPU CHHTE3€ OpraHMYecKux BermecTB. K
(doroTpodam OTHOCSTCS BCE 3€JIEHBIE PACTEHUS U [IMAaHOOAKTEPUHU.
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XeMoTpo(bl — OpraHU3MBbl, IEPEBOISIINE SHEPTUIO OKUCIICHUS HEOpraHuye-
CKHX BEILIECTB B SHEPIHUIO OpraHnyeckux coenuHenuii. K xemorpodam otHOCST-
Csl HUTPU(PHUITUPYIONTUE, )KEIIE30- U CEPOOAKTEPHH.

['puOsbI1, )xMBOTHBIE, OONBIIMHCTBO OAKTEPHI M paCTCHUA-APA3UTHI  OTHO-
csaTcst K rereporpodam. s HUX MCTOYHUKOM DHEPTHH CIIy)KaT XUMHUYECKHE
CBSI3W OPraHUYECKUX COEAMHEHUH, O0Opa30BaHHBIX JPYTHMHU OpPraHU3MaMHU.
OTU OpraHMYEcKHe COCIMHEHHUS OHM TMOJIyYalOT, MUTASICh JAPYTUMHU >KUBBIMU
CyLIeCTBaMH, UX OCTAaHKAMH WM MPOAYKTaMH >ku3HenesTensHoctu. C mpo-
OYKTaMH TUTaHUS TETEPOTPO(BI MOIYyYal0T BEIIECTBA, KOTOPHIE HE MOTYT
CHHTE3MPOBATh CaMU, HapuMep, HEOOXOAUMBIE IS KU3HU BUTAMHHBI.

[Iporecc muranust pacnafaeTcsi Ha Psijl MPOILIECCOB, MPHUCYIIUX BCEM TeTe-
poTtpodam, HampuMep: pacleICHHe MaKPOMOJIEKYJI HA MOHOMEPHI C TIOMOIIIBIO
(hepMEeHTOB B OpraHax MUINEBAPEHUs, BCACHIBAHHUE MPOIYKTOB PACIHICTIIICHUS U
TPAHCIOPT UX KO BCeM KiIeTKaM. [ eTepoTpodHoe MuTaHue IeNuTCs Ha HECKOIb-
KO TUITOB. [JIaBHBIE U3 HUX TOJIO30MHOE, carpo(UTHOE, Tapa3UTHIECKOE.

['ono30ifHOE TUTaHKWE COCTOUT U3 HECKOJIBKUX ITAMOB: MOTJIOLICHUE MUIIIH,
YCBOCHHE €€, a UMEHHO PACIHIETUICHHE C TIOMOIIbIO (DEPMEHTOB U BCACHIBAHUE.

B oTnuume ot rono3oitHOr0, canpoUTHOE MUTAHUE COCTOUT U3 CIETYIOIINX
ATATOB: BBIICIICHNE MUIIIEBAPUTEIBHBIX (DEPMEHTOB B OKPYKAIOIIYIO Cpey, pac-
HIETITICHHE MUY C TOMOIIBIO ATHX (PEPMEHTOB, BCAChIBAHUE TPOAYKTOB PaCIIET-
nenusi. Canpoduramu SBISIOTCS TPUOBI U HEKOTOPBIE OAKTEPUH.

[Tapa3uthel KUBYT 3a CUET OpraHMYECKUX BelIecTB Xo3auHa. K mapasu-
TaM OTHOCSITCSI HEKOTOpbIe OakTepuu (BO30yIMUTENH KOKIIIOIIA, XOIephl, THdA,
CTOJIOHSIKA), HEKOTOPBIE IPUOBI (BEPTUIIMILINYM, TOJIOBHSI, XJI€OHAs p>KaBUYMHA),
HekoTopble pacteHus (padduesusi, moBenuka JlemaHna, TMOBeTWKa TOHKOCTE-
OernbHasA, 3apa3uxa), HEKOTOpPbIE KUBOTHBIEC (JIEUIIIMAHUs, COPOBUKH, TPHIIa-
HOCOMa, acKapua, IeYeHOYHBIA COCAIIBIIUK).

MuHepanbHOoe NMHUTaHUE pacTeHWid. J[7s >KU3HEAEATEIHHOCTH 3€JICHBIX
pacTeHHil HY>KHBI HE TOJBKO yTJEBOJbI, HO W OEIKH, JTUMHUIbI, HYKICHHOBBIC
KHUCJIOTBI, BUTAMUHBL. B COCTaB 3THX BelIeCTB, KPOME YIIIepoa, U BOJIBI, BXO-
IST a30T, cepa, ¢hochop W ApyrHe dIEMEHTHL. DTH 3JIEMEHTHl YCBAUBAIOTCS
pacTeHusIMH B BUJE Cynb(aToB, HUTPATOB, GocdaToB. PacTenus BcackiBaroT
MUHEpaJIbHbIE BEIIECTBA, PACTBOPEHHBIC B BOJIE, U3 MOYBHI.

MuHepaibHOe MUTAHME KUBOTHBIX. MHOTHE MIACTUYECKHE MPOILIECCHI
OOHOBJICHHSI TKaHEH y TeTepoTpOOB Takxke TPeOyIOT MUHEPAIbHBIX BEIIECTB.
dochop BXOAUT B COCTaB HYKIEHHOBBIX KUCIOT, AT®D, dhepMeHTOB, KOCTHOU
Tkaau, Ca o0OecreynBaeT CBEPTHIBAEMOCTh KPOBH M COKPAIICHHE MBIIII, Na
OCMOTHYECKOE JIaBJIeHHE B KJIETKaX, MPOBEACHUE HEPBHBIX MMIYJLCOB. JKe-
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7€30, BXOZAS B COCTaB T'eMOIVIOOMHA, MHOTJIOOMHA O0ECTeYMBACT TPAHCIOPT
kuciopoa. GTop BXOIUT B COCTaB 3yOHOI IMaIH.

KioueBsbie cioBa: aBToTpod), XeM0oaBTOTpod, HoToTpod, rereporpod, napasur,
TOJIO30M.

Bonpocskl u 3ananus:

1. Kakue opranu3Mbl Ha3bIBarOTCs aBTOTpodamu?

2. Onumwure GoToTpodHbIE U XEMOTPOPHBIE OPraHU3MBI

3. Kax BB IOHUMaETe TEPMHUH «TeTepOTPO(HBIC OPraHU3MbI» U KaKHE THITBI HX
BbI 3HaeTe?

4. Onumwure B3aMMOOTHOILIECHUS aBTOTPO(HBIX U TeTepoTPOdHBIX OPraHU3MOB.

5. Ompenenute 3Ha4eHUE aBTOTPOPHBIX U TETEPOTPO(HBIX OPraHU3MOB

3apanns IS caMOCTOSITeNIbHOI padoThl: [lpuBeanTe mpUMeEpbl OPraHU3MOB
COOTBETCTBYIOIIETO THUTIA TUTAHMSL.

Canpodur [Tapazut dotorpod XemoTpod

§ 14. PASMHOXEHHUE OPI'AHU3MOB.
BECIIOJIOE PASMHOKEHHE

PasMHoOXeHne, nim BOCTIpOM3BECHHE ce0e MOJO0HBIX, — CTICIU(pUIECKOe 1
00s13aTeNTbHOE CBOMCTBO BCEX JKMBBIX CYIIECTB. Bpemsi HHAMBUyaIbHON KU3HU
OTJICJIHBIX OPraHU3MOB BecbMa orpanuveHo. Ho camoBocmpoun3sBeneHue oOe-
CIICUMBACT [UIUTEIHLHOE CYIIECTBOBAHHE BUIOB.

braromapst pa3HooOpa3nio KOMOMHAIINI T€HETUYECKOTO MaTepHaia MOsBIIs-
FOTCSl HOBBIE T€HETUYECKHE MPU3HAKU. JTO CIIOCOOCTBYET pazHOOOpa3nio BHY-
TPU OJHOTO BHIA.

Cymectyet aBe (hOpMBI BOCIPOHM3BEICHUS KUBBIX OPraHU3MOB: Oecronoe
1 TI0JIOBOE Pa3MHOXCHUE.

BecmnoJsioe pa3sMHoO:KeHHe IIUPOKO pacnpocTpaHeHo B mpupoxe. s Oec-
HIOJIOTO Pa3MHOKEHHsSI XapaKTEePHBI CIEAYIOMINE 0COOCHHOCTU: B Pa3MHOKEHHUN
MPUHMMAET y4acTHUEe TOJBKO OHA 0COOb, OCYIIECTBISETCS O€3 ydacTHs MOJOo-
BBIX KJICTOK, B OCHOBE Pa3MHOKCHHS JICKUT MHTO3, IIOTOMKH HICHTHYHBI U
SIBJISIFOTCSL TOYHBIMU T€HETUYECKUMH KOIMSMHU MaTepUHCKON OCOOH.

3HaueHue 0ecmoyioro pa3sMHOKeHUsl I JBoaonuu. ObGecrieuynBaeT
obicTpoe 1 3(pekTnBHOE pa3sMHOKEHNE WHAUBU/IOB B OJIarOMpPUATHBIX YCIOBH-
ax. [Ipu OecnonoM pa3MHOKEHHH, KOTZA OPraHU3M BOCIPOM3BOAUT TOJIBKO
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Becnosnoe pasmHoxenue

e ~
Becnonoe pa3mHoxkenne Becnonoe pa3mHoxkeHune
OJHOKJICTOYHBIX MHOTOKJIETOYHBIX
A\ ¥
®parMeHTanus
bunapnoe gesienue
IouxkoBanue
IIn3oronus
PasmHoxxkeHue ciopamu
PasmuoxkeHue ciopamu
BereraruBHoe pa3MHOKEHHE
IHouxkoBanue

ommmOpuronns

CBOM TOYHBIE KOIHHU, HE MOSBISIOTCS HOBBIC T€HETUYECKUE MPU3HAKU. ODTUM
OTPAaHUYMBACTCS BO3MOXKHOCTH TPHUCHOCOOJIEHUSI BHUJIOB K IOCTOSHHO W3-
MEHSIONIMMCSL  YCIIOBUSAM OKpyskaroleil cpensl. [loaToMmy MHOrHMEe opraHu3Mbl
Pa3MHOXKAIOTCS KaK TOJOBBIM, TaK U OECIIONIBIM ITyTEM.

BocnpousBeneHue NpoKapuoTOB MOXKET OCYIIECTBIATBCA IMYyTEM OuHap-
HbIX Oe/leHull, KOTJla MaTepUHCKas KJIeTKa JACIUTCS CTporo momnojam (puc.3S).
Pa3smHOXeHHE MyTEM JETIEHUST XapaKTEpHO MPEXkKIE BCEro JJIsi OJHOKIETOYHBIX
opraHu3MoB. Pa3jieneHnio MaTepuHCKON KIIETKU TMPEIIIECTBYeT MUTOTHYECKOE
nenenne sapa — JHK pemymmummpyercsi, oOpa3yrorcsi aBa JOYEpHHX spa,
UJCHTUYHBIC KaK APYT JpyTy, TaK U MaTepuHCcKomy. Beres 3a 3TUM nmpoucxoaut
paszzenieHre MUTOIUIa3Mbl M 00pa30BaHue JIByX JOYEPHUX KJIETOK. DTOT Crocod
pacmpoCcTpaHeH y MpOCTEHInX: aMEObI, IBIIICHBI, HH(Y30PHH.

B ’XM3HEHHOM LMKIJIE MaJSIPUIHOTO Mapa3uTa ecTh MKu30roHus. OHa npen-
cTaBisieT coboil 0cobyro (hopMy OECroNIOro pa3MHOKEHUS — MHOKECTBEHHOE
JICJICHNE B KJIETKE MaTepUHCKOTO opranuzMa. O0beM UTOIIIa3Mbl yBEIIMYUBA-
eTcs, a PO MHOTOKPATHO MUTOTHYECKHU JENUTCS. B ompeneneHHblii MOMEHT
MaTepUHCKasl KJIETKA pa3JessieTcs, OHOBPEMEHHO MOPOXKIasi MHOXKECTBO J10-
YepHUX 0COOEH, YMCII0 KOTOPBIX COOTBETCTBYET YMCITY 00pa30BaBIINXCS SIEP.

Eme ognum criocoOoM 0ecronoro pa3MHOXKEHHUS y XJIOPEUIbl U XJIaMU-
JIOMOHAJIbI SIBIISIETCST criopooOpa3oBanue. B pesynbsrare muro3a (GpopMupyroTcs
TalyIOWAHBIE CIOPBI — OCOOBIE KIIETKH, OKPYKEHHBIE TIOTHOW OO0OIOYKOW M
YCTONYMBBIE K HEOJArOoNpUATHBIM BHEIIHUM YCJIOBUsM. CHOpBI CIIyKaT ajist
pacnpocTpaHeHusl.

IHouxoBanue. Berpeuaercs y apoxokel. B 3ToMm ciaydae nmapaiienbHo ¢ MU-
TOTUYECKUM JICJICHUEM si/Ipa B MaTepPUHCKOMN KileTke (popMupyeTcsi HeOobIIoe
BBIMISTYMBAHUE LIMTOIUIA3MBbI, KyAda MEPEMEIIAECTCS OJHO U3 JAOYEPHUXSAIEp. 3a-
TEM 3TOT (PparMeHT OTIIOYKOBBIBAETCS M 00pa3yeTCs MeJKasl TIOYEPHSS 0COO0b.
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Puc.35. [lencuue
OakTepHaIbHON KICTKU.

HexoTtopoe BpeMsi OHa pacTeT M pa3BUBaeTCs, JO-
CTHrasi 3aTeM pa3MepOB MATEPUHCKOTO OPraHu3Ma.

Y MHOTOKJETOUHBIX OPraHU3MOB HAOIIOAAIOTCS
CJIEAYIOLINE THUITbI OECIIONIOr0 pa3MHOKEHU:

®@pacmenmayusn — criocod OECIOIOTO pa3MHOXKE-
HUS, IPU KOTOPOM 0COOb JIETUTCS HA IBE WJIM HECKOJIb-
KO yacTel (pparMeHToB), Kaxkaas U3 KOTOPBIX PAcTET U
oOpa3yeT HOBBIH OpraHu3M. B ocHOBe »TOTO mporecca
JICKUT CIOCOOHOCTh HEKOTOPBIX KHUBBIX CYIIECTB BOC-
CTaHABJIMBATh YTpPAuyCHHBbIC OPTraHbl WM YacTU Tela
(perenepanusi). BcTpeuaercst y Bopopocnieit (crupo-
rupa), TyOOK, KHILIEYHOMOJOCTHBIX, MNIOCKUX 4YEpBEH,
UTIIOKOXKHUX.

IToukosanue. BcrpedaeTcs y TakKMX MHOTOKJIETOUHBIX OPTaHM3MOB, Kak
ryOku, kuieyHomnonocTHeie. [nsmounsie Tpudbl, BOMOPOCIN, MXH, MAOPOT-
HUKH, XBOIIA Pa3MHOXKAIOTCS criopamu. Jlerkue Cropsl JarOT BO3MOXKHOCTH
HIXPOKOTO PACTIPOCTPAHEHHS.

ensieecs
i [TouxoBanue — Gecrionaoe pa3MHOKECHUE
Manoe Agpo
/ [lo4epHHe
OT =t ’
P 7 HH¢V30DHH Muto3 Muro3
pot ._1 i ]
penueecs /N8 Touxa
bonbiwoe agpo
Jlenenne nady3zopun TyQenbku [ToukoBaHME MPOXIKEBOTO TPpHOA
becnonoe
3o00cnopsl
Pa3zMHOXkeEHME MaNIpUHOIO Mapa3uTa
PasmHoxxenue CriopaMu XJiaMUIOMOHaAbI BHYTPH DPUTPOLIUTA

Puc.36. Bunsr Gecrionoro pa3MHOXKEHNST OJJHOKJIETOYHBIX OPTaHU3MOB.

CoeobOpazHoit hopmoii Gecrosoro pasMHOKEHHS Y BBICIINX JKHBOTHBIX
(OpOHEHOCIIBI) SBIISACTCS MOJIMAMOPUOHUS — PA3BUTHE M3 3UTOThI HECKOJIBKUX
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Cnepmatosounn

SIinexneTKa

3urora Pa3Butue
3apozpiiu SMOpHOHA

3ap0,Z[BIIIII/I TUAPOUJHBIX ITOJIUIIOB BJ'II/I3HCLII>I nu3 5117Iua

Cropsl

= i’

Muuenui

YacTu Tena Oenoii miiaHapuu O06pazoBanue TPUOKOBBIX CTIOP

Puc.37. becrnionoe pa3MHOK€HHE MHOTOKJIETOUYHBIX OPraHU3MOB.

3apoJbIIei. 3apOoBIIIN Pa3BUBAIOTCS BO BpeMs APOOICHHS 3UTOTHI 332 CYET
paszzeneHus 3MOPHOHAIBLHOTO KJIETOUHOTO Marepuaia. B pesynbprare pa3BUTHS
STUX 3apPOJBIIIEH POXKIAIOTCS OJHOSUIIOBBIC OMM3HEIBI C OJIMHAKOBBIMU T€HO-
TUTIAMH.

B npupone mupoko pacnpocTpaHeHO BEreTaTUBHOE pa3MHOKEHUE pacTe-
HUIl BEreTaTUBHBIMH OpTaHaMU, KOPHAMHU, TOOEraMu, JTUCThIMHU.

KiaroueBbie ciioBa: 6€CHOJ'IO€, IIOJIOBOEC, COMAaTHYCCKHE KIICTKH, ITOJOBBIC KJICTKH,
CIiopa, Mu130roHus, MMOYKOBAHUC, @paFMGHTaHI/IH, HOHH3M6pPIOHI/I${.

Bomnpocs! u 3aganus:

1. Kakwue BUIBI O€CIIOJIOTO Pa3MHOXKCHHUSI BbI 3HAETE?

2. Kak pa3MHOXalTCsl OTHOKJICTOYHbBIE OCCIIONBIM ITyTeM?

3. Pacckaxwure 0 myTSx pa3MHOKEHUS MHOTOKJIETOYHBIX OECIOJIBIM ITyTeM
4. Omnpenenurte 3HaYCHUE OSCIIOIOTO PAa3MHOKCHUS

3apanus AJsl CAMOCTOSAITEIbHOI padoThI: 3amoTHUTE TAONHITY, YKa3aB CIIOCOOBI
Pa3MHOXKCHUS

67



7KuBble opraHnusmMbl Crocod 7KuBble opranu3msl Cnocod
Pa3sMHOKEHUsI Pa3MHOKEHHS
Xopemia ITanopoTHuk
Cnuporupa Wndyzopus-tydpenpka
[Tnockue yepsu Hrinokoxue
[nsmovnbie TpUOBI OBrneHa
XBoum MasnsipuitHeiil napa3zur
Mxu Bonopocnu
HpoxxeBble TPHOBI Awmeba

§ 15. TIOJTOBOE PASMHOXEHHUE OPTAHU3MOB

[Tpr MOIOBOM pPa3MHOXKCHMM HOBBIM OpPraHuM3M 00Opa3yeTcs MpH y4acTHH
MOJIOBBIX KJIETOK — raMeT. B pe3ynbrare CMsHUS KJIETOK camila U CaMKH TI0-
SIBISICTCS. 3Urora. M3 3urorsl pa3BUBAETCS HOBBIM OpraHu3M. [ €HOTHII HOBOTO
OopraHu3Ma OTJIMYaeTCs OT TEHOTHNA OTIAa M OT IeHOTHIa mMarepu. B ocHOBe
MOJIOBOTO Pa3MHOXCHHUS JIS)KUT KOMOMHATUBHAS U3MCHUHUBOCTb.

3HavyeHHe MOJIOBOT0 pa3MHoOKeHHs. [10J0Boe pa3MHOXKEHHE OPraHU3MOB
CBITPAJI0 BAXKHYIO POJIb B 3BOJIONMH. DTOT MPOIECC TMO3BOJISIET OOBEIUHUTH
TCeHETUYECKHE TIPU3HAKU 000uX ponuteneir. HoBEI opraHn3mM MOKET OKa3aTh-
cs1 6osee TIPUCTIOCOOIEHHBIM 711 BBDKUBAHUS B U3MEHSIOIICHCS Cpejie.

@opMBI MOJIOBOTO pPa3MHOKeHUsA. M302amus — TUTI TIOJIOBOTO TIpoIiecca,
MIpU KOTOPOM CIIMBAIOTCSl OJIMHAKOBBIC BHEIIHE, HO Pa3IMYaroIInecs: OMOXH-
MUYECKUMHA ¥ (DU3UOJOTHYCCKUMU CBOMCTBAMHU TIOJIOBBIE KJIETKH (TaMeThl).
XapakTepHa uis Bomopocieil (yIOTpHUKC), HU3MUX rpuboB. I'emepozamusn —
CIIMSIHME TIOABMDKHBIX TaMeT, CXONHBIX MO (opMe, HO pa3IMyYaroImuxcs IO
pasMmepam (xyiamugoMoHaAa). Hampumep, y Xi1aMuIOMOHA/IBI )KEHCKasl TaMeTa
KpyIHEe MY>KCKOW rameTbl. Qozamus — TUT TIOJOBOTO IpoIriecca, Mpu KOTO-
POM B OILUIOJIOTBOPEHUH YYaCTBYET XKEHCKasl raMeTa — KpYIHasl, HeTOABMKHAS
STAIIEKJIETKA ¥ MEJIKUE, TTOJBIKHBIC MYKCKHE CIIepMaro30u bl (Y >KHBOTHBIX,
MXOB, MalOPOTHUKOB). HenoABM»KHBIE MY)KCKHE TaMEThl HAa3bIBAIOTCS CIIEPMHU-
ssMH (Y LIIBETKOBBIX PACTEHUN).

Pa3MHokeHHe IIBETKOBBIX pacTeHuid. [100BbIC KJIETKH y pacTeHUU 00-
pa3yroTcs YepeOBaHUEM TalUIONIHONW U JUTUIONAHON (asbl. JurmonmHas cra-
TUSL )KU3HEHHOTO ITKJIa — criopoduT (0T criopa u rped. GuToH — pacteHue). Ha
ATOW CTAIUU MPOUCXOIUT MEHO03, B PE3yIbTaTe Yero 00pa3yroTCs TallJIONTHbIC
CIIOpBI, U3 KOTOPBIX B OJIATONMPHUATHBIX YCIOBHUSAX Pa3BHBACTCS TaMETO(HT.
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MyskcKol TaMeTO(pUT IIBETKOBBIX PACTEHUN — MBUIBbIIEBBIC 3€pHA. Y I[BETKO-
BbIX PACTEHUH OOpa30BaHUE IMOJOBBIX KIETOK MPOUCXOAMUT B IMbUIBHUKE U B
ceMs3adarke. B rHe3ax mpuIbHUMKA M3 MAaTEPUHCKUX KJIETOK — MHKPOCIIOPO-
IIUTOB, UMEIOIINX AUMJIOUIHBIN HAOOp XpOMOCOM, B pe3ysbTaTe Meio3a oOpa-
3YIOTCS YETBIPE TaluIOUJAHBIE MUKPOCIOpPBL. M3 KaKI0M MUKPOCHOPHI MOCIIE
MUTOTHYECKOI'O JeJIeHUus1 00pa3yroTCsl MbUIbLEBbIE 3€pHA, COCTOSIIME U3 Be-
F€TATUBHOM U T'€HEPATUBHOM KJIETOK. V3 T€HEpaTUBHOM KJIETKU B PE3YJIHTATE
MUTOTHUYECKOTO JCJICHHUs] 00pa3yroTcs aBa criepmust (puc.38).

Meio3 MHTO3 MHUTO3

Puc.38. Pa3BuTne My>KCKHUX HOJIOBBIX KJIETOK Y CEMEHHBIX PACTCHUM.
1 — TruMHKA; 2 — MUKPOCTIOPOIIUT; 3 — MUKPOCIIOPHI; 4 — TIBIIBIIEBOE 3€PHO;
5 — BereTatuBHas KJeTKa; 6 — TeHepaTHUBHAs KJIETKa; 7 — CIEPMUH.

W3 mumuionaHON MaTepuHCKOW (apXecropHalbHOM) KJIETKH — MEracropo-
IIUTa B pe3ybTare MEHOTUYECKOTO AeJICHUs 00pa3yroTcs 4 TaruioniHbIe Mera-
cnopbl. Tpu U3 HUX OTMHPAIOT, & OJJHA METACIOpa YBEJIIMYMBAETCS B pa3Mepax
U JlaeT Hayajo XKEHCKOMY raMeTo(uTy — 3apofbllIeBOoMy MemiKy. Meracmopa
TpHU pasza genurcs Muto3oM. OOpa3yroTcsi BOCEMb KIIETOK, KOTOpPBIE pacIiofia-
raloTcs CIEAYIOUMM 00pa3oM: TPU Ha OIHOM IOJIOCE 3apOJBIIIEBOr0 MEIIKa,
TPpHU Ha JIPyroM, ABe B LeHTpe. OCTaBIINECs B LIEHTPE ABE KIETKU CIMBAOTCH,
o0pa3ysi TUIUIONIHYIO IIEHTpaJbHyI0 KieTKy. OJHa U3 TpexX KIETOK, PacIo-
JIOKEHHBIX Ha MHUKPOMWISIPHOM TMOJIOCE, OTIMYACTCS OOJNBIIUM pa3MepoM U
Ha3bIBaeTCs siiilekeTkoit (puc.39).

MHUTO3 MHUTO3  MHTO3

Puc.39. 1 — nectuk; 2 — MeracnopouuT; 3 — Meracropa;
4-, 5-, 6 — MUTOTUYECKOE JIeJICHUE; 7 — 3apOJBILLIEBHIN MEIIOK; 8§ — AULEKIETKA; 9 — A11po.

[Tocne onbUIeHUS BeTeTaTHBHAS KJIETKA MBUTBIIBI HAYMHACT TpopacTarb, o0pa-
3yeTcs IbUIbIeBast TpyOka. OHa pacTeT, yIUIMHSASTCS U BHEAPSETCS B 3apOJIbIIIe-
BbIii Memmok. OMH U3 CIIEPMHEB CIIMBACTCS C SUICKICTKON, 00pa3ysl TUTUIOH/I-
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HYIO0 3UroTy. Bropo cnepMuii CiiMBaeTcs ¢ HEHTPAIbHOU KIETKOW 3apOABIILIEBO-
TO MEIIKa. JTOT MPOIECC HAa3bIBACTCS TBOWHBIM OruiofnoTBopenueM (Puc.40).

Cemsimouka

O6pa3zoBaHue
sHocrepma (3n)
ITsuipLia

1

"Q ITeuipLIEBAS
\ TpyOKa

5
- Cnepmun |
i)
VY Snpo Berera-
A TUBHOM
Y

o0 KIeTkH

Bererarusnas
KJIETKA

A\ Aapo

., HEHTpaJbHOM
 KIeTKH (2n)

#

-

3apobIlIeBbId
| 4 MmemIok (1n)

Ob6pasoBanue
Ssliinexierka (1n)

3apozsblia (2n)
Puc.40. ’)KuzHeHHBIH UK IIBETKOBBIX pacTEHUI.

Jlanee OIMIOAOTBOPCHHBIC KJICTKH JAEiATCS. M3 OMIOMOTBOPEHHOM sifiie-
KJICTKH (3UTOTHI) — Pa3BUBACTCS 3aPOJIBIII, a W3 OIUIOJOTBOPEHHOU IIEHTPAIh-
HOW KJIETKH — DHJIOCIIEPM. 3apoJbIll ¢ SHAOCHEpMOM obOpasyeT cems. Takum
00pa3om, MmocJie ONMBUICHUS CeMsIIouKa mpeodpasyercs B cems. M3 cTeHOK 3a-
Bs3a (POPMHPYETCS OKOJIOIUIOAHMK. B 11es0M u3 3aBsi3u nectuka GopMupyercs
TUIOJT C CEMEHAMM.

ITooBoe pa3MHOKeHWe KUBOTHBIX. [1070BOI MpoIecC OTHOKICTOUYHBIX
OpPraHu3MOB Ha3bIBaeTcs Komyssmuen (ot nar. copulatio — coemgunenue), [lpu
KOIYJISAIIUKM TTOJIOBOM IPOILIECC OCYIIECTBISCTCS C TOMOINBIO CHEHHATN3UPO-
BaHHBIX ITOJIOBBIX KIIETOK — raMeT. Y OJHOKJICTOYHBIX OHHM BO3HUKAIOT ITyTeM
MHOTOKPATHOTO JICNICHHsT KJICTKU-opraHu3ma. CrielaabHbIe TOJOBbIC KICTKH
— TaMeThl COEIUHSIOTCA U 00pasyroT 3urotry. [losBUBIIAsICS OT CIUSIHUSI TaMET
3UTOTa Yepe3 HEKOTOPOE BPEMsi CTAHOBHUTCS HOBBIM OPraHU3MOM.

YHukanpHas (hopMa MoJIOBOTO Tpoliecca — KOHborarus (OT Jat. conjugatio
— coeauHEHHe), — BeTpedyaercss y uH(y3opuit. Ho crporo roBops, 31ech He
MPOMCXOINT TIPOIIEcca Pa3MHOXKEHUs. J|Be KOHBIOTHUPYIOIIHE 0COOU, BPEMEHHO
COC/IUHSISICh, JIMIIb YaCTHYHO OOMEHHUBAIOTCS HACJICACTBEHHBIM MAaTCPUAJIOM.
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[ToaToMy MBI BCEe-TakM paccMaTprBacM KOHBIOTALMIO KakK IOJIOBOM MPOIECC.
[Tocne ero 3aBeprienust HHQY30pUH, MO CYIIECTBY, MPEACTABIAIOT COOOH HOBBIE
0Cc0o0M, TEHETUYECKU OTIIMYHBIC OT UCXOIHBIX OPTaHU3MOB, H0O y HUX B PE3yIib-
Tare B3aMMHOTO OOMEHa TalUIOMIHBIME sSiApaMu (PEeKOMOHMHAIHS) OOHOBIISIOTCS
XPOMOCOMHBIE HA0OpPBI. ¥ MHOTOKJICTOYHBIX JKUBOTHBIX ITOJIOBOE Pa3MHOKEHHE
MPOHMCXOAUT MYTEM OIUIOJIOTBOPEHUSI M MTapTEHOTeHe3a.

I'ameTorene3 — nporiecc pa3BuTHs U (HOPMUPOBAHUS MOJOBBIX KIETOK (Ta-
MET) — KEHCKHMX (OBOT€HE3) U MYKCKUX (crepmarorenes). [lomoBbie kietku 00-
pa3yroTcsl B CHIEMAIbHBIX OpraHax — IMOJIOBBIX JKeJie3ax. Menkue, CHaO)KeHHBIE
KTYTUKOM, TTOJBMKHBIE CIIEPMATO30H bl (JOPMUPYIOTCS B CEMEHHHKAX, a KPyII-
HBIC HETIOJBIKHBIC STUIIEKICTKHA — B SMUHUKAaX. CEMEHHHUKH U SMIHUKU JETSTCS
Ha 30HBI, B KAXKJIOW U3 KOTOPBIX MPOUCXOIUT OMPEICIICHHBII TPOIIECC.

Ne 30HbI nuc Ipoueccsl

Jona Muto3. [lepBrudHbIE TOJIOBBIE KIETKH JAENATCS MUTOTHYECKUM
1 A3MHOIKCHILS 2n, 2¢| nyrem. KonnuectBo kierok pacrer. KieTkn mmeroT numio-
p UJHBIA HA0Op XPOMOCOM.

Wnrepdasza. OcymiecTBiusieTcss pocT KiIeTok. I[Ipoucxomut

2 | 3ona pocra |2n,4c
CHUHTE3 OPraHUYEeCKUX BellecTs, peayminkanusa JHK.

3 3oHa n. 2c Meiio3. JIBa mociieJoBaTeNbHBIX JIeJeHUs: Meio31 u Melio3 2.
CO3pEBaHUSL ’ O06pa3yroTcs YeThIpe TAIJIONIHbIC KIETKH.

VY cnepmaro3onioB (GOpMHUPYETCsl TOJIOBKA, MICHKA, KTYTHK.

3oHa
4 | dopmmpo 0 e SAnpo momemaercss B TOJNOBKE, MHUTOXOHJIPHS B KIyTHKE.
Baé)m P ’ SlitnexiieTka MOKPhIBACTCS CIICUATBHON 000JI0UKOH, MPensT-

CTBYIOLICH MPOHUKHOBEHHUIO 0OJIee OJHOTO CIIEPMAaTO30MU/1a.

CpaBHuUTe/IbHAsI XapaKTEePUCTHKA OBOreHe3a W cmepmarorene3a. Ilo
CPaBHEHHUIO CO CIEPMAaTOreHe30M, OBOI'€HE3 3aHUMAET ropas3io OoJbIlIe Bpeme-
HHU. DTO CBSI3aHO C TEM, YTO SUIEKJIETKA COACPKHUT Topa3io OoJblle BEUIECTB,
yem crepmarozoua. Ha cragum Mmeiio3a mpu cepMaroreHese LUToIria3Ma Jie-
JIUTCSI TOPOBHY MEXy 4 KieTkaMu. B oBoreHese TONbKO OHOM KJIETKE J10CTa-
eTcsi 0oJIbIle BCEro MUTOIUIa3Mbl. B KoHIle ciepmaroreHe3a obpasyercs 4 ou-
HAaKOBBIX KJIETKU. B KoHIle OBoreHes3a oOpa3yeTcst OfHa KpyIHas U TPU MEIKHX
KJIETKU. Menkue KJIETKU MOTru0aroT, KpymHasi KJIeTKa CTAHOBUTCS SIHIEKIETKOM.
OO0pa3oBaHue 3UrOTHl, B pe3y/IbTaTe CAUSHUS MOJOBBIX KIETOK-TaMeT, Ha3bIBa-
€TCs OIUIONOTBOpEeHUEM. V3 3UrOThI pa3BUBAETCS HOBBIM OPraHU3M.

IIapTeHorenes. Y HEKOTOPBIX KMUBOTHBIX: YEPBEU, ITYET, MYPABHEB, TIEH
Y HU3IIHUX PaKkoOOpa3HbIX MHOIJA HAOMIOAAETCS Pa3BUTHUE HOBOTO OpPraHHU3Ma
13 HEOIUIONOTBOPEHHOU AMLEKIETKH. Takoe sIBJICHUE HA3bIBACTCS aPTEHOICHE
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Puc.41. [Iporecc ramMeTorenesa y ;KHBOTHBIX.

30M. EcTecTBeHHBII MapTeHOTeHEe3 MOXHO HAONIOAAaTh y Mm4en. Y Mm4ed u3
OILJIOZIOTBOPEHHOM SHICKIIETKH Pa3BUBAIOTCS CAMKH, U3 HEOIUIOJOTBOPEHHOMN
— camipl (TpyTHH). B HacTosimee Bpems mapTeHOTeHE3 POBOIST UCKYCCTBCH-
HO. /I aTOrO MpUMEHsIOTCS Pu3nUecKkre (MEXaHU4IeCKOe BO3ICHCTBHE, JJICK-
TPOTOK H JIp.) U XHUMHUYECKUe (akTopbl. Hampumep, eciim Bo31elCTBOBaTh Ha
SULEKIICTKY JIATYIIKH WUIJION, U3 Hee MOXKHO IMOJIyYUTh B3POCIBIX 0co0el, Bce
onu OymyT camkamu. b.JI. ActaypoB (1904—-1974) pazpaboTtan MeTOIUKY TIOITY-
YEeHHUsI CAMIIOB TYTOBOTO HICTKOMPSIa MyTeM UCKYCCTBEHHOTO MapTeHOTeHEe3a.

KamoueBble ciioBa: n3oramusd, rereporamus, ooraMusd, KOIyJisius, KOHbOTaus,
raMeTOTreHE3, OBOTCHE3, CIICPMATOICHE3, MMAPTCHOI'CHE3.

Bonpocsl u 3aganus:

Kakue BuabI MOI0OBOTO Pa3sMHOKEHUS BbI 3HaeTe?

Pacckaxute o cmoco0ax pa3sMHOXKEHHUS! OJHOKIETOUHBIX.

OxapakTepusyiTe pa3HUIly MEXKIY KOMYJIALUEH U KOHBIOTAIHEH.
Pacckaxure o criocobax pa3MHOXKESHUST MHOTOKJIETOYHBIX.

OxapakTepu3syiite criocod pa3MHOXKEHUsSI MHOTOKJIETOUHBIX 0€3 OIIO0TBOPEHHSI.
Onpenenure 3Ha4eHUE HOJIOBOIO PA3MHOXKEHHUS.

SNk B =

3anaHus A CAMOCTOATEIbHOM PadoThI:
3apanme 1. CpaBHHMTE IPOLECCHI CIIEPMATOTEHE3a U OBOI€HE3A.
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Cnepmarorenes . OBorenes
OO01me cBoicTBa
Crieru¢naeckue ocoOeHHOCTH Crieru¢maeckue ocoOeHHOCTH

3ananue 2. CpaBHUTE MPOLIECCHI 00PA30BaHUs MMOJIOBBIX KJIETOK U OIUIOJOTBOPCHUS
Y LIBETKOBBIX PACTCHUN U KUBOTHBIX.

IIBeTKOBBIEC pacTeHUsA . KuBoTHble
OO0uue cBoicTBa
Crnenuduryeckre 0cOOEHHOCTH Crnenuduryeckre 0cCOOEHHOCTH

§ 16. OHTOI'EHE3 — HHANBUAYAJIBHOE PABBUTHUE OPTAHU3MOB

Onrorenes (OT rped. on, pof M. «ontos» — Cyliee, U «genesis» — BO3HUK-
HOBEHHE, MPOUCXOXKIECHUE), WK MPOLIECC UHAUBUYAIBHOTO Pa3BUTHSI 0COOH,
XapakTepeH i BCeX JKMBBIX cyliecTB. OH 03HaYaeT 3aKOHOMEPHYIO U Moce-
JOBATEJIbHYIO CMEHY MOP(hOIOTHIeCKHX, (PU3UO0TOTHYECKUX, OMOXUMHYECKUX
COOBITHI, OIpPENeNAIONIyI0 pa3BUTHE M CYIIECTBOBAaHUE OpraHuU3Ma OT 3a-
POXACHUSI 10 KOHIIA )KM3HU. TepMHH «OHTOT€HE3» («OHTOTEHHUs») ObLT BBEACH
HeMmenkuM 300sioroMm J. I'ekkenem B 1866 romy.

OOBIYHO TO/T OHTOTEHE30M MTOHUMAIOT TPOIIECC PA3BUTHSI MHOTOKJIETOYHOTO
opranusma (00pa3yromierocs B pe3yJibTare MoJIOBOTO Pa3MHOKEHHS) OT MOMEHTa
(hopMHpOBaHUS 3UTOTHI 10 €CTECTBEHHOW cMepTtu ocobu. [loHstme «oHTOTE-
HE3», IPUMEHUMO U K OJHOKJIETOYHBIM OpPraHu3MaM — OT JEJICHUS 10 JCTICHHUS
9TUX OJHOKJIETOUHBIX OpraHn3MoB. CylIecTByeT TpH THIIa OHTOI'€HE3A.

JInunmHOYHBINH THII OHTOreHe3a. CBONCTBEH KUBOTHBIM, Y KOTOPBIX IUTA-
TEJNbHBIX BEILIECTB B SIMIEKIETKE HEJOCTATOYHO JUIsl 3aBEPILEHHUS 3apO/IbIILIEBO-
ro pa3Butusi. Habmronaercst y HacekombIx, pel0O, ampubuii. 13 sitna pa3suBaert-
Csl TMYMHKA, KOTOpasi 10 CTPOCHUIO U 00pa3y MU3HU OTJIMYAETCS OT B3POCIIBIX
¢dopM. J)KuBoTHOE Ha CTaANM JIMYMHKU BEIET CAMOCTOSITENbHbIN 00pa3 KU3HH.
VY opraHu3mMoB ¢ JTUYMHOYHBIM THUIIOM pa3BUTHA HaOmomaeTcs Mmeramopdo3 —
KOpEHHasi MEepecTpoiika BHEIIHETO W BHYTPEHHEro cTpoeHus. Meramopdos
CBSI3aH C U3MEHEHUEM YCIIOBUI KU3HU U cpenoil ooutanus. Ctaaus IMIYUHKA
COCTOUT W3 OJHOTO WJIM HECKOJIBKUX TMEPHOAOB. Y HEKOTOPBIX OPTraHU3MOB
JUYUHKU CIIOCOOCTBYIOT PacIpOCTPaHEHHUIO BHJA, PACHIMPEHHUIO €ro apeana.
B sTOM cnyuae nuuMHOYHAs CTagusl MOXKET OBITH MpHCIIOCOOIeHa [Tl pacce-
neHus. YacTo JTUYMHKY )KUBYT B IPYTOM Cpelie M MUTAKOTCA MHOM MULIEH, YEM
B3pOCIbIe 0COOH. DTO CIOCOOCTBYET OCIa0NIeHUI0 BHYTPUBUAOBOM KOHKYPEH-
uuu. HekoTopele )UBOTHBIE CLIOCOOHBI PA3MHOXKAThCSI B JINYMHOYHOU CTAIUU
(meyeHOYHBIN COCANBIINK, IXUHOKOKK).
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Aiinexaaanplii THI OHTOreHe3a. Habmromaercs y mpecMBbIKatOIuXcsl, THIl,
U SAALEKIAAyIIUX MIICKONMUTAIMMX. AWIEKIETKAa 3TUX KUBOTHBIX MMEET 3Ha-
YUTEIHHOE KOJIUYECTBO KEITKA, YTO TO3BOJISIET SMOPHOHY UIUTEIHHOE BPEMsI
pa3BUBAThCS B SMIIE.

BHyTpuyTpOoOHBIil THII OHTOreHe3a. Y YellOBeKa U BBICOKOPA3BUTHIX MIIE-
KOMUTAIOIIUX Pa3BUTHE SMOPHOHA MPOUCXOIUT B opraHuzme marepu. Oruio-
JIOTBOPEHHOE SHII0 HAYMHAET Pa3BUBATHCS B SWIIEBO/E. 3aTeM AMOPHOH IIO-
MaJlaeT B MAaTKy, IJ€ MOSBISETCA IUIALEHTa, YEPE3 KOTOPYIO OCYIIECTBIISIETCA
CBSI3b MEXIy SMOPHOHOM W OpraHU3MOM Marepu. Bce KU3HEHHBIE MPOIIECCHI
AMOpHOHA (MUTAHKE, IBIXaHHUE, BBIJICIICHNE) OCYIIECTRISIIOTCS Yepe3 MIIALCHTY
3a c4eT opraHu3ma Marepu. Pa3BuTue B MaTke 3aKaHYMBAETCS POKICHUEM.

OHTOreHe3 AenuTcs Ha JBa OCHOBHBIX NIEPUOAA: IMOPUOHATLHBLL W
nOCMIMOPUOHAIbHDLIL.

OMOPUOHAJILHBIN NMePpHoa pa3BUTHS. 3apOJIbIIICBOE pa3BUTHE (IMOpHOTE-
HE3), Pa3BUTHE KUBOTHOTO OPTaHM3Ma, MPOUCXOJAIIEE B SHIIEBBIX 000JI0YKaX
BHE MAaTE€pPUHCKOTO OpPraHW3Ma WM BHYTPU HEro, C MOMEHTA aKTUBALIMM SWIla
WM OTUTOJOTBOPEHUS, IO BBUIYIUICHUS WM POXKIACHHUS. OMOPUOHAIBHBIA Tie-
PHOJ Pa3BUTHS JICIUTCS HA MIEPUOJIBL: OpobieHue, 2acmpyiayusi, OP2AHOSEHE3.

3urora — orI00TBOpEHHAS AiLIeKIeTKa. Ha 3Tol cTaguu mporucxoauT NoAro-
TOBKa K MUTO3Y, Y€pPe3 HECKOJILKO YaCOB 3UT0Ta MPUCTYIAET K ATAIy APOOICHUS,
T.€. CEPUU ITOCIEIOBATEIBHBIX MUTOTHYECKUX JCJICHUN OIJIOAOTBOPEHHOM SIMLIEe-
KJIETKU. THUMBI IpOOSIEHUSI BO MHOTOM OIIPENIEIISIFOTCS pacipeielieHUeM BEIIeCTB
(B TOM 4mcIe, XKenTKa) B nuToIuiaMe stiina. [1o cocoOy ApoOeHus BBIICISIOT
MOJTHOCTBIO IpoOsIuecs U Apodsirecs: yacTuuHo KieTku. [lonHoe npobnenue
— KOT/Ia IIATOIUIa3Ma SHUIEKIETKY MOTHOCTRIO pasnensercs: Ha Oimactomepbl. OHO
MOXKET OBbITh: paBHOMEPHBIM, MPHU KOTOPOM BCE OOpa30BaBIIMECS OIACTOMEPHI
UMEIOT OJMHAKOBEIE pa3Mephl U (popMy; HEpaBHOMEPHBIM, MPH KOTOPOM 0O0pa-
3yIOTCSl HEpaBHbIE TI0 pazMepam OmactoMepsl [lonmHoe napolieHre CBOMCTBEHHO
STATIEKIIETKaM C YMEPEHHBIM COZICP)KaHUEM KelTKa. YacTHaHOe APOOSICHHE — THI
JpOOJICHMS, TIPY KOTOPOM LIUTOIIa3Ma SIMIIEKJIETKH HE TIOJTHOCTBIO pa3ieisieTcs
Ha OmactoMepsl. J[poOneHuIo moABepraeTCsl TONBKO JINIIICHHBIN JKEJITKA YIaCTOK
LUTOIIa3Mbl. DTOT THM JIPOOJICHUSI XapaKTepeH IS sIUI] ¢ OOJBIIUM KOJHYe-
CTBOM JKEJITKa (penTuiuu, ntuiibl). [lepBoe neneHne npoucxoauT 1o MepuIMaH-
HOM mockocTu. OOpasyronyecs: B pe3ysbTare JeJICHUs IBe KIETKU (M BCE MO-
CIICYIOIINE UX TTOKOJICHHS) Ha 9TOM dTare Ha3bIBatoTCs Omactomepamu. Bropoe
JIEJIEHUE — TAKXKE MPOXOJIUT B MEPHUJIMAHHOMN IJIOCKOCTH, HO MEPHNEHIUKYISIPHO
TUTIOCKOCTH TIEPBOTO, B pe3yibTare o0pasyrorcs 4 Omactomepa. [lanee 3T KIeTku
JENIATCS B TOPU3OHTAIILHOM (9KBAaTOPUATIBHOM) TIIOCKOCTH, TIPU 3TOM 00pa3yroT-
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csi 8 Omactomepos. Jlenenus OrmacToMepoB OBICTPO CIEAYET OAHO 3a APYTHM,
OHHU HE YCIIEBAIOT PACcTH, U C KaKIBIM JIEJICHUEM KJIETKH YMEHBILAIOTCS B Pa3-
Mmepe. [IpoGnenue 3aBeprraercs oOpa3oBanueMm OnacTynbl. bracTyma — mosnbrid
3apOJIbIIIl CO CTEHKOM — OacTonepMoil B oAMH psf kieTok. [lonocts 6macTyinsl,
3am0JIeHHAs! KUIKOCThIO, Ha3bIBAETCSl IEPBUUHOMN MOJIOCTHIO MM OJIaCTOLEIIBIO.

Ha crenyromiem sTarne ocymecTBIsSeTCs MPOLECC cacmpynayuu — GopMu-
poBanue racTpyasl. OHa o0pasyeTcs MmyTeM BISTYMBaHUS 0J1acToepMbl BHYTPb
Ha OJIHOM M3 IOJIFOCOB OJacTyiibl MPU MHTEHCUBHOM PA3MHOXKEHHH KJIETOK U
MOSIBJIIETCS BTOPOU CJIOM. BHEIIHUI CIIOW racTpysibl HA3bIBAETCS DKTOAEPMOU,
a BHYTPEHHUH — DHTOAEPMON. BHYTpEHHA NOJIOCTh, OTpaHUYEHHAs YHTOIEP-
MO, MOJOCTh MEPBUYHON KHUIIKH COOOIIAETCs ¢ BHEIIHEH CPeloi MEpBUYHBIM
proM. IlocTeneHHO MeXAy PHTOACPMOM U SKTOAEPMOW MOSBIIAETCS CIIOM, KO-
TOpBI HazbiBaeTcs Me3ozepMoil. CyIiecTBYIOT U JIpyTHe TUIbl IacTpyJsaLuy,
HO y BCEX JKMBOTHBIX (KpOMe I'yOOK M KHILIEUHOIIOJIOCTHBIX) 3TOT MPOLIECC 3a-
BepIuaeTcs o0pa3o0BaHUEM €IIE OJHOI0 KJIETOYHOTIO Ijiacta — me3onepmsl. [1o
3aBEpUICHUH 3Tara racTpyJSLUU MOSBISIOTCS TPU KJIETOUHBIX IJIacTa (3KTo-,
9HJI0- ¥ ME€30JIepMa), UJIM TPH 3apOJIbIILIEBbIX JIMCTKA. Jlajgee HaunHaOTCs Mpo-
IIeCChl OpTaHoreHe3a (00pa3oBaHus OPraHOB) Yy 3apojsima (3MOpHoHa). Y Xop-
JIOBBIX Ha ATOU cTaguu (popMHUpYIOTCS HEpBHAs TpyOKa U xopnaa. B pesynbrare
G depeHIIMPOBKU KIETOK 3apOJBIIIEBBIX JUCTKOB (DOPMUPYIOTCS pa3IMyuHbIE
TKaHU U OpraHbl pa3BHBAIOLIErOoCs opraHusMa. M3 skromepmbl oOpasyroTcs
HapYKHBIN CIOW KOXKU — SMHUJIEPMHC B €T0 MPOU3BOIHBIC (IIEPCTh, EPhs, HOT-
TH), SMaJib 3yOOB M HEpBHAs CUCTEMA.

3a cuer H»HTOHEPMBI (OPMUPYIOTCS OSIUTEIUN JKEIylKa,  KUIIECYHH-
Ka, JbIXaTeNbHBIX IyTeH, Me4YeHb, MOJDKEIYI0uHas )Keje3a, JIETKUe, >KaOphbl.
Me3sozepma MNpoOgyLUpPYET OMOPHO-ABHraTeiIbHYIO, KPOBEHOCHYIO, BBIIEIH-
TEJIbHYI0, TIOJIOBYIO CUCTEeMBI (puc.42).

OO0pa3zoBaHKe Pa3HOTHUITHBIX KJIETOK HAuMHAETCS €Ille Ha 3Tamne JpoOIeHus
U JIOKUT B OCHOBE MEPBUYHON TKaHEBOH NM((HEpEeHIIMPOBKH — BO3ZHUKHOBEHHUS
TpeX 3apofbIIIEBBIX JIMCTKOB. JlanbHeilliee pa3BUTHE 3apojblilla COMPOBOXKIA-
ercsi Bce Oornee ycumBaromumes mpomueccom auddepenimpoku. C Mopdorno-
TMYECKOM TOUKM 3pEeHHs, 00pa3zyloTcsl pa3Hble TKaHU U opraHbl. C XMMHYECKOM
TOYKHU 3peHust 00pa3yroTcs paszHble Oenku. Hampumep, B kileTKax KoXH MEJIaHUH,
B TIO/DKENTY/IOYHON JKeJie3e — MHCYJAMH. Y HM3IIMX JKUBOTHBIX 00pasyercs He
MHOTO THIIOB KJIETOK B Tporiecce AU QepeHIIIpoBKU. Y BBICOKOOPTaHW30BaH-
HBIX JKUBOTHBIX pa3HHIIA MEXTY BHOBb 0Opa3yIOLIMMUCS KIETKaMH YCHIJIUBAET-
cs. JuddepeHppoBka MpoxXoauT U Ha MOJEKYJISIPHO — KJIETOUHOM ypoBHE. B
ATOM TPOLIECCE HEKOTOPbIE TeHbI MPOIOKAIOT CBOIO AEATETIHHOCTh, @ HEKOTOpPhIE
MOJHOCTBIO MPEKPALIAIOT U MPEBPAIIAIOTCS B YIJIOTHEHHBIE YaCTU XpOMAaruHa.

75



1 2 3 4

Bnacryna Okrogepma

5
6 DHTOAEpMA 7
HepBHas miactunka

Xopna

Mezonepma

Ilomocth
IIEPBUYIHOMN
8 p 9
KHIIKH

Puc.42. 1-4 — npoGnenue; 5 — 6mactyna; 6—7 — racTpyJsIus;
8 — IepBUYHEII OpTaHOTeHE3; 9 — OpraHOTeHE3.

ITocTamOpuoHaIBLHBIN nepuox pasBuTHs. [locie poxaeHus win BbUIy-
IUIEHUs U3 siIa HAYMHAETCsl MOCTAIMOpUOHAIbHBIN nepuo pa3utus. Ilepuon
MOCTAMOPHOHAIBHOTO Pa3BUTUS MHOTOKJIETOYHBIX JKUBOTHBIX CKJIA/bIBACTCA
U3 TPEX STaroB: IOBEHWIbHBIN 3Tam, MyOepTaTHBI — 3TaIl 3pesioCTH, Pa3MHO-
KEHUS U dTan crapeHus. IOBEeHUIbHBINA MEPUOJ HAYMHACTCSA C POKACHUS U
3aKaHYMBAETCA M10JIOBO3PEIOCTHIO. J{JIsl 3TOr0 nepuojia XapakTepHO MO0 mpsi-
Moe, 100 HeMpsSMOE pa3BUTHE.

IIpsimoe pa3BuTHe. B ciiyyae opranusmoB, sl KOTOPBIX XapaKTEPHO IIps-
MO€ pa3BUTHE (MHOrME OECII03BOHOYHBIE, PECMBIKAIOLINECS, NTHULIBI, MIEKO-
MUTAOIIME, YEJIOBEK), BBUIYMHBIIUECS U3 SIMIIEBBHIX 000J0YEK WM HOBOPO-
KJIEHHBIE CXOHBI CO B3pOCIBIMH (OpMaMHM, OTJINYAACH OT MOCJIEIHUX JIHUILIb
MEHBIIMMH pa3MepaMu, a TAaK)Ke YIPOLIEHHOW NEATEIBHOCTBIO HEPBHOU CH-
CTE€MbI, HEJIOPA3BUTUEM TOJIOBBIX OPraHOB M (PU3NYECKOH CIa00CTHIO.

Henpsimoe pa3surtue. B cirydae HEpsIMOro pa3BUTHS OpPraHU3MBI IIpeTep-
[IEBAIOT NPEBPALLECHMS], Ha3bIBaeMble MeTaMop(o3amMu. Meramop(ho3bl LIMPOKO
BCTPEYAIOTCS Y KUIIEYHONOJOCTHBIX (THIPBI, MEAY3bl, KOPAJUIOBBIE ITOJIMIIbI),
IUIOCKUX 4YepBEH, KPYTJIbIX YEPBEH, MOJUIFOCKOB, YWICHHCTOHOTUX, HACEKOMBIX,
(mayku, Kjemu), 1 Jaxke Yy HEKOTOPBbIX XOPAOBBIX. ACHUANU, OJHU U3 HEMHO-
I'MX, Pa3BUBAIOIINXCS OT CJIOXKHOIO K IpocToMy. X JTUYMHKM MMEIOT THUIINY-
HbIE YePThl XOPJOBbIX JKUBOTHBIX, XOpJa, HEPBHAs TPyOOUKa U CBETOUYBCTBH-
TeNbHBIN I1a3. OQHAKO B3pOCIIOE KUBOTHOE TEPSAET XOPAY, OT HEPBHOU TpyOKH
ocTaeTcs TOJIbKO HeOOJNIbIION KIyOOK HEpBOB — TaHIIMN, M aCUUIMS MpeBpa-
IIAETCS B IOCTATOYHO MPOCTOM opraHu3Mm (puc.43).
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1 2 3 4

Puc.43. Meramopo3 acuunuii. | — nogBM»KHAs TMIMHKA; 2,3 — CPOK CITY>KOBI
MeTaMop(o3a, CBSI3aHHBIN C peunanBOM; 4 — 3pernasi aCuuausl.

B ommnuue ot acuuiuii, CTpoeHUe B3pOCIbIX 0CO0EH Yy 36MHOBOIHBIX CIIOKHEE
TMyrHOK. Hampumep, TMUMHKY JITYHIEK UMEIOT *aOepHOe JbIXaHue, TOrJa Kak
B3pocibie (Gopmbl — Jerodroe. B omimdme ot B3pocibix popM, KOTOPBIE SBISIOTCS
TUIOTOSTHBIMU CYILIECTBAMU, JIMYMHKHU JISITYIIEK TUTAIOTCS PACTUTENILHOM MUILIEH.

OHTOreHe3 pacTeHuil MPOXOAUT IPYTrUM 00pa3oM. Y IBETKOBBIX PAaCTEHUIA
HaAOMIOAAIOTCS CIIETYIOIINE TTEPHOJIbI OHTOTEHE3a: AIMOPUOHAIBHBIN, HAYMHACTCS
C 3WTOTHl M 3aKaHYMBAETCS CO3PEBAHMEM CEMSH, MEPUOJ MOJOAOCTH: OT Ipo-
pactanusi ceMeHH U (POPMHUPOBAHMS BETETATHBHBIX OPraHOB JO OOpa30BaHMS
LBETOYHOM MOYKH. B mepros crapocTy OHTOreHe3 3aBeplIaeTCs, paCTEHUE 3aChl-
XaeT. Y OIHOJIETHUX PACTEHUM OHTOI€HE3 JUIUTCS OUH Iofl. Y MHOI'OJIETHUX pac-
TEHHW SMOPUOHAIBHBIA U FOBEHWIBHBIA MEPHOBI ObIBAIOT OUH pa3, a TPETHM
MIEPUO]T TIOBTOPSIETCS MHOTO Pa3.

Bonbiioe 3HaueHWe B OHTOTEHE3€ J>KHMBBIX OPraHU3MOB HMMEIOT (DAKTOPBI
BHeIHel cpeabl. OHM UMEIOT BIMSIHUE KaK B SMOPHUOHAIIBHBIN, TaK U B MMOCTAM-
OpuoHaNBHBIA TIepuod. Ha opranm3Mm BIUSIOT Takue aOHMOTHYECKHE (aKTOPHI,
KaK TemIeparypa, OCBEILIEHUE, BIaKHOCTb, KUCIOPOJ, HAIMYNE XUMUYECKUX CO-
enuHeHnd. HecMOTpst Ha M3MEHUMBOCTh BHELIHEW CPEZbl, OPraHU3M CTPEMUTCS
COXPaHUTh MIOCTOSIHCTBO COCTaBa U CBOMCTB BHYTPEHHEW CpENbl U yCTOMUUBOCTb
OCHOBHBIX (DM3HOIOTHUECKUX (PYHKIMIA OpraHr3Ma.

[TognepkaHre OTHOCUTEIBHOTO TIOCTOSHCTBA BHYTPEHHEH cperbl — MOpho-
JIOTUYECKUX, (PU3HOJOTMYECKUX, XUMUYECKUX CBOWCTB OpraHM3Ma Ha3bIBaeTCs
eomeocmasom. B obecrieueHHH TOMEOCTa3a BaKHYIO POJIb UTPAIOT PereHeparyst
U MMMYHHMTET BOCCTAHOBJICHWE OPTaHU3MOM YTPAYEHHBIX WJIM MOBPEXKIECHHBIX
OpPraHOB M TKaHEH, a TaK’Ke BOCCTAHOBJIEHUE 1IEJION0 OPraHu3Ma M3 €ro YacTH.

Bbuosiornyeckne purmbl (OMOPUTMBI) — LUKIMYECKUE KoueOaHUS WH-
TEHCHUBHOCTHU U XapakTepa OMOJIOrHYecKUX MpoueccoB U siBineHuit. Onnu ouo-
JIOTUYECKHUE PUTMBl OTHOCHUTEIHHO CaMOCTOATEIbHBI (4acTOTa COKpAIICHHI
cepiua, AbIXaHus), IPYTHE CBS3aHBI C MPHUCIIOCOOIEHNEM OPTaHU3MOB K I'eo-
(pU3HYECKUM LMKJIaM — CyTOUHBIM (KOJI€OaHUSI MHTEHCUBHOCTH JICJICHMSI Kile-
TOK, OOMEHa BEIIECTB, JBUTaTEIbHON AKTMBHOCTU >KUBOTHBIX), TPUIUBHBIM
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(Ouonornueckre MPOIECCHl Y OPTaHU3MOB, CBSI3aHHBIE C YPOBHEM MOPCKHUX
MPWJINBOB), TOMUYHBIM (M3MEHEHUE YHCIEHHOCTH W aKTHBHOCTH >KWBOTHBIX,
pocTa u pa3BUTHA pacTeHHid U ap.). [Ipumepom OGmoputmoB sBusercst (HoTo-
MEePUOAN3M: PEaKIMK OPraHU3MOB Ha JUIMHY CBETOBOTO JHS, MPOSIBIISIOIIHAECS
B KOJICOAHMSIX MHTEHCUBHOCTH (PHU3MOIOTHYECKUX MpoIieccoB. B HanbompImeit
CTeneHn (DOTOMEPUOAN3M CBOMCTBEH 3€JICHBIM PACTCHHSM, >KU3HEICATEIb-
HOCTb KOTOPBIX HEMOCPEACTBEHHO 3aBUCUT OT Jy4HcToi »Hepruu ComHIa.
VY KMBOTHBIX U YelloBeKa (DOTOMEPHOAN3M IPOSBISIETCS B MEPBYIO OYEpelb B
KoJIeOaHMSIX MHTEHCUBHOCTH OOMEHa BelecTB U sHeprun. Ce30HHbIE OMOPUT-
MBI PETYIUPYIOT IIBETEHUE JIEPEBHEB M JIUCTOIA]], HA0OP MOJKOKHOTO JKHpa U
BIIQJaHUE B CIISTYKY Y JKUBOTHBIX.

AHabuo3. O0paruMoe COCTOSHHE OpraHu3Ma, MpPU KOTOPOM >KU3HEHHbIE
nporecchl (OOMEH BEIIECTB, Pa3BUTHE, PA3MHOKEHHE U Jp.) HACTOJIBKO 3aMe/l-
JICHBI, YTO OTCYTCTBYIOT BCE BUIMMBIC MTPOSIBIICHUS KU3HU (HAIPUMEDP, COCTOS-
HHUE CYyXHX CEMSH, MXOB U JUIIAIHUKOB, MUKPOOHBIX KYJIBTYp, CIOP MUKPOOpTa-
Hu3MoB). Habmronaercs npu pe3koM HacTyIUIEHMH HEOIArONPHUSTHBIX YCIOBUI.

KaioueBsbie ciioBa: sMOpHOHAIBHOE pa3BUTHE, NOCTAMOPHOHATIBHOE pa3BUTHE,
IOBEHWIBHBIN TIEpHOI, MyOepTaTHBIN MepHo, ToMeocTas, OMOPUTM, aHaOUO3.

Bomnpocs! u 3aganus:

Kakune nepuozbl oHTOreHe3a Bbl 3HaeTe?

Onwumre 3Tansl ApoOaeHus, O1acTyibl, TaCTPYIbl U HEUPYJIbL.

YeM paznuyaroTcs IOJIHOE M HEMOJIHOE NpeBpalieHus npu meramopgose?
Onummre GMOJIOTHYECKHE PUTMBI U IPUBEANTE PUMEPHI.

Yro Takoe aHabMO3 M KaK MOXHO €0 MPUMEHSTH?

IosicHuTe CyIIHOCTB FOMEOCTa3a U €ro 3HaueHHe.

SAIAIF I

3agaHus IS CAMOCTOATEIbHON padoThl: Onupasch Ha MOMYyYEHHBIE 3HAHMA,
NPUBEANTE IPUMEPBI OMOPUTMOB y YEJIOBEKa..

§ 17. OBIIUE 3AKOHOMEPHOCTH HACJIIEACTBEHHOCTHM.
3AKOHbI HACJIEJJOBAHUA I. MEHIEJIA U UX 3HAYEHUE

I'eneruka u3yyaer /Ba (pyHAaMEHTAIBHBIX CBOMCTBA >KUBBIX OPIaHU3MOB:
HACJIEACTBEHHOCTh U U3MEHYUBOCTb.

HacneacTBeHHOCThIO Ha3bIBAETCSl CBOMCTBO OPraHU3MOB MOBTOPSTH B PSAY
MTOKOJICHWI KOMIUIEKC TTPU3HAKOB (OCOOEHHOCTH BHEIIIHETO CTPOEHUS, (PU3HO-
JIOTUHU, XMMHUYECKOTO COCTaBa, XapakTepa OOMEHa BEIIEeCTB, MHAWBHIyaJIbHO-
ro pa3BUTHs U T.J.). braromapsi HacaeICTBEHHOCTH KaKIbI BUJ KUBOTHBIX,
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pacTeHH! ¥ MHKPOOPTaHU3MOB B PsijIe CMEHSIOMIUX APYT Jpyra MOKOJICHHIMA
COXpaHSET XapaKTepHBIC I HETO MPHU3HAKH.

N3MeHYMBOCTh 3aKiio4aeTcss B HW3MEHEHHMM KOMOWHAIIMK TPU3HAKOB
WIN TIOSBJIEHUU COBEPIIEHHO HOBBIX NPU3HAKOB Yy 0OCOOEW JTaHHOTO BHUA.
HoBsie mpu3Haku OpraHn3MOB TOSBIISIOTCS B pe3yJbTaTe N3MEHYMBOCTH, a OJia-
rojapsi HacJIeACTBEHHOCTH, OHM COXPAHSIOTCS B MOCIEAYIOUIUX MOKOJEHHUSX.
VYcnoBusi okpyskaromiei cpefbl MEHSIOTCS C TEYEHHUEM BPEMEHH, U B TaKUX
Clly4asiX M3MEHYMBOCTh, MIPUBOJUT K pazHooOpa3uio ocoOell BHYTpU BUAA U
oOecrieunBaeT ero BeikMBaHMe. [losBICHIE B paMKaxX OJHOTO BUa MPU3HAKOB,
OTIMYAIONIUX 0COOEH APYr OT ApyTa, SBISETCS CICACTBHEM HAIWYHS Y HUX
M3MEHYMBOCTU. MI3MEHYMBOCTH TMO3BOJISIET CO3/IaTh pa3HOOOpa3ue MPUPOJIbI,
naeT marepuan ans orbopa. HacnmeactBeHHOCTh, OTOMpasi caMbIX MPHUCIIO-
COOJICHHBIX, 3aKpeIUIsieT ST M3MEHEHHs. TakuM o0pa3oM, COYETaHHE ITHX
CBOMCTB TECHO CBSI3aHO C IIPOLIECCOM IBOJIIOIUH.

BriBogbl 0 MexaHM3Max HaclieoBaHMs CBsi3aHbl ¢ uMeHeMm . Menpens.
XoTsi MeTon TrUOpUAM3alMM, SBICHHE TOMHHUPOBAHUS OBLIM BBISBICHBI 10
oTkpbITUi . MeHnaens, HO 3aKOHOMEPHOCTHA HACJEAOBAHUSL OTKPbUT MeHenb.
3akoHbl MeHzens, 1o MpaBy COCTaBISIIOT (yHAaMeHT reHeThku. OH JoCTUT
ycrexa B CBOMX JKCIIEPHMEHTax Oliaroapsi MCIOIb30BAaHUIO THOPUA0IOTHYE-
CKOTO METOJ]a — CKPELIMBAHUS OPraHW3MOB, PA3IMYAOLIUXCS MO KaKUM-JIMOO
MPU3HAKaM, 1 aHaJIN3a BCEX MOCIIEIYIOIINX IMOKOJIEHUH C LIETBI0 YCTaHOBICHUS
3aKOHOMEPHOCTEN HacJeIOBaHUsl 3THX NpHU3HAKoB. I. MeHaenb ycoBeplleH-
CTBOBAJI JaHHBIA METOJ], U, B OTJIMYME OT CBOMX IMPEAIIECTBEHHUKOB, aHAIU3H-
poBaJ Hacle0BaHUE OIPaHMUYEHHOTO KOJIMYeCcTBa Mpr3HaKoB. [Ipu 3ToM OH BbI-
Oupan NpU3HAK C aJbTEPHATUBHBIM (KOHTPACTHUPYIOMIMM) MPOSBICHHEM €T0 Y
CKpEIIMBAEMBIX OPraHU3MOB. Tak, OH CKpenmMBall pa3Hbie copra ropoxa (Pisum
sativum). [opox sBIsSIETCS CaMOOTBIIUTENIEM, TTO3TOMY Y HETO OOJIBIIIOE KOJIH-
YECTBO YUCTHIX JIMHUHN, UMEET MHOTO aJITEPHATUBHBIX MPU3HAKOB (pHUC.44).

IMostnoe nomuuupoBanme. I. MeHaenb TPOBOIMI MOHOTHOPUIHOE CKpe-
IIMBaHUE. ITO CKPEUIMBAaHUE ABYX OPTaHU3MOB, KOTOPHIE OTIMYAIOTCS APYT OT
Jpyra TOJIbKO OJHOW Mapoil ajibTepHATUBHBIX MPU3HAKOB.

CkpemyBasi B OIHOM M3 OIIBITOB COpTa ropoxa C CEMEHaMHU 3€JIeHO-
rO W JKEITOro IBETOB, MeH/enb OOHApPYXHJI, YTO THOPHUIBI TEPBOTO IOKO-
JCHUS WM JKEIThle CEeMEHa. AJBTepHATWBHBIC TPU3HAKH, TPOSBHUBIIH-
ecsi y THUOPHUIOB TIEPBOTO TIIOKOJICHHWS, HA3bIBAIOTCS JOMHHAHTHBIMHU (JIaT.
dominantis TOCIOJICTBYIOIIMIT),a HE NPOSBUBIIUECS — PELUECCUBHBIMHU (JIaT.
recessus OTcTyruieHHe). Ha oCHOBe TOMy4YeHHBIX pe3yabTatoB MeHpaenb oT-
KpPBIT TIEPBBI 3aKOH HACIEICTBEHHOCTH, KOTOPBIM TOJMYYHMJI Ha3BaHUE 3d-
KOHA eOuHoobpasusi uiu OOMUHUPOBAHUS 2UOPUOOE TIEPBOTO TOKOJICHUSI.
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JKENTBIIA TOPOX X

3€JIEHBII rOpoX

JKEJITBIN ropox

IIAAKUN TOpoxX X

MOPILUHUCTBIN FrOpox

MIAJAKUN TOpoX

KpacHBIM IBETOK ropoxa X

OCITBIi IIBETOK TOpoxa

KpacHBIM IIBETOK ropoxa

Ma3ymHbld IBETOK X

BEPXYILIECYHBIN 1IBETOK

Ma3yIIHbIA IBETOK

I[J'JI/]HHO—CTG6GHLKOBLII71 Topox X KOPOTKO CTe0ETBLKOBBIIA TOpoX = I[JII/]HHO—CTG6CJIBKOBLII71 Topox

pocToit 600 X

YJIEHNUCTEINA 000

OOBIYHBIN (hacoITb

3eJIeHbINH 000 X

JKENTBINA 000

3eJIeHbINH 000

Puc.44. Ilpru3naku CKpenBaHus TOPOXOBBIX pacTeHWH n3ydeHHbIX [. Menaenem
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Kaxxp1it opranusm o0sagaeT mapoil reHoB (0T OTIIa M OT MaTepH) 1O KaXKI0-
My HAcIIeJICTBEHHOMY 3aJaTKy (HarpuMep, KeIThIA W 3eJICHBIN 1[BETa CEMSH).
Takas mapa reHoB Ha3bpIBaeTcs ajuleIbHbIMU TeHaMu. OHU PACIONIOKEHBI B
OJIMHAKOBBIX Y4acTKax (JIOKycax) rOMOJIOTMYHBIX (MApHBIX) XpoMocoM. B HOp-
MaJIbHOM JTUTIJIOWTHOM KJIETKE MOXKET IIPHCYTCTBOBATh HE OOJiee JIByX ajuiesei
OHOBpeMEeHHO. OpraHu3Mbl, HECYIIHE OAMHAKOBBIC aJUIEN OHOTO I'eHa, Ha-
3bIBAIOTCS TOMO3UTOTHBIMU. OHU MOTYT OBITh TOMO3UTOTHBIMM IO JIOMUHAHT-
HbIM (AA) Ui peliecCUBHBIM (aa) nmpu3HakaM. OpraHu3Mbl, UMEIOIINE pa3Hble
aJJIeNd OHOTO TeHa, Ha3bIBAIOTCS TeTEpO3UTOTHBIMU (Aa). [pu ckpemmBanun
rubpunoB nepsoro noxonenus (F) mexmy coboii Bo Bropom mokonenuu (F.)
CpeIu CEMSIH C JKEITOM OKPACKOM MOSBUIIUCH 3€J€HbIe ceMeHa. BTopoe ckpe-
mMBaHue aano pesynprarbl: ¢enorun 3:1, reHorun: 1:2:1. M3 sToro ombita
CKJIQ/IBIBAETCSl BTOPOM 3aKOH MeHIensi: mpy CKPEIUBAHUN JABYX T'€TEPO3UTOT-
HBIX OpPraHU3MOB IEPBOTO MOKOJEHHUS MEXIY COOOH, BO BTOPOM IOKOJIEHHUH
HAOJI0IaeTCs PACIICIUICHUE TIPU3HAKOB.

AHaJU3MpYyoIee cKpemuBanue. JJOMUHAHTHBINA TPU3HAK OJWHAKOBO TPO-
ABJSIETCSI B ()EHOTHUIE KaK B TOMO-, TaK U B TeTepo3urorax. l.e. ecinm y IByX
OpraHu3MoB (DEHOTUI OJMHAKOBBIM, TO TEHOTUI MOXKET ObITh pa3HbIM. Tak Kak
MO0 BHEUIHEMY BUJIY OIPEICIUTh TEHOTHIT HEBO3MO)XHO, TIOATOMY HPOBOIUT-
csl aHaIM3MpymoIee cKkpemmBaHue (Oekkpocc). s yCcTaHOBIEHUS TEHOTHIIA
0CO0b KPELIMBAIOT C 0COObIO, TOMO3UIOTHOM MO PELECCUBHOMY IMPHU3HAKY VIS
BBISIBIICHUSI T€HOTHIIA.

T'unomesa uucmomeul 2amem. J{nsi 0ObSCHEHUS SIBICHUS JTOMUHUPOBAHUS U
pacuieruieHusi THOPUIOB BTOPOTO TOKOJIEH!sI. MeH e MPEIOKIIT TUTIOTE3Y YH-
croThl ramer. OH IPeanonoXKuil, YTO pa3BUTUE MPU3HAKA ONPENENSETCS COOT-
BETCTBYIOUIMM €My HacleCTBEHHbIM (hakTopoM. OIMH HACIIEICTBEHHBIN (PaKkTOp
TMOPHJIBI TIOYYAKOT OT OTLA, APYTOM — OT Marepu. Y rubpunos F, mposeisercs
JMIIb OMH U3 (aKTOPOB — JNOMHMHAHTHBIA. OnHako, cpenu rubpunos F,, moss-
JSIFOTCS. OCOOM € MPHU3HAKAMM MCXOAHBIX POIUTENBCKUX (POPM. DTO 3HAUYMT, YTO
HaCJIe/ICTBEHHbIE (DAKTOPHI COXPAHSIOTCSA B HEM3MEHHOM BHJIE, a B MOJIOBBIE KJIET-
KU TIOTIJAaeT TOJBKO OJMH HACIEICTBEHHBIN (DaKTOp, TO €CTh OHH «YHUCTBD) (HE
CozIepyKar BTOPOTO HACIIEACTBEHHOTO (haKkTopa).

Henonnoe oomunuposanue. B onvitax Menzaens HaOIIOanoch MOJHOE
JOMMHHUPOBaHWE OJHOrO Mpu3HaKa Haja apyruM. Ho mpu mepenaye Hacnen-
CTBEHHBIX IPU3HAKOB BCTPEUAETCS M HEMOJIHOE IOMUHUPOBAHNE. AHTTTUHCKUAN
yueHblil Y. BeTcoH B CBOMX OIBITaX CKPECTHJI KypHI] ¢ YepHbIMU (AA) u Oe-
JbIMH (aa) TeppaMu. Y Bcex ocobelt (Aa) mepBoro nokonenus F Obuiu cepbie
nepbst. ['ubpuner F, pasnenunucs Ha Tpu (eHOTHHIA: /4 UepHbIE, %/, cephle, /a
oenpie. COOTHOIIICHNE pACX0XACHHS TeHoTHNa U perotuna oputo 1:2:1.
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Puc.45. HacnenoBanue OKpacku BOJIOKOH y XJIOMYaTHHKA.

Oxpacka BOJOKOH xjormyaTHHKa (pebkue AA, OexeBble Aa, Oenble aa),
OKpacka BEHUMKa HOYHOI KpacaBulIbl (KpacHble AA, po3oBble Aa, Oeible aa),
¢dbopma Bosioc y yenoBeka (KypuaBble AA, BOJIHUCTbIE Aa, TTIQJKUE aa) HOCHUT
MPOMEXKYTOYHBIN XapakTep HacienoBanus (puc.45).

MHoxecTBeHHbIH ajieJu3M. [1o mpomecTBuu BpEMEHHU CTaJIO SICHO, YTO
TEPMHHBI «IOMUHAHTHBI» U «PELECCUBHBII» I'eH OTHOCUTENbHbI. B Hacros-
miee BpeMsi M3BECTHO, YTO CYIIECTBYIOT T'€HbI, UMEIOIINE HE JBa, a OoJbliee
KOJINYECTBO ajuiesie. MHOKECTBEHHBIN aJUIENIN3M SIBJISIETCS CIEACTBHEM BO3-
HUKHOBEHHUS HECKOJIBKMX MYTallMi OJHOIO M TOrO XK€ I'eHa.

KonomuuaupoBanme. 310 Takoi TUI B3aMMOJECHCTBUS aJUICIbHBIX T'€HOB,
IPU KOTOPOM KK/l M3 aJlJIeNeil IpOosBIISIET CBOE JIEUCTBUE, U HU OJMH all-
JeNb HE TMOJABISIeT AelcTBHE apyroro. B pesympraTe y retepo3uror Gpopmu-
pyeTcs HOBBIM MPHU3HAK.

KirueBsble ci10Ba: HaCIEACTBEHHOCTh, U3MEHYMBOCTD, THOPUIOJIOTHSI, AIBTepHA-
THBa, Oekkpocc, | 3akon Mennens, [ 3akon MeHzensi, KOTOMHUHUPOBaHUE.

Bonpocsl u 3ananus:

Yrto Takoe HACICACTBEHHOCTE?

Haiite onpeneneHrue N3MEHUYNBOCTU

Onummre crmoco0bl THOPUAOIOTHN

B gewm 3akmrouaercs I 3akon Mennens?

Pacckaxxure o Il 3axone Mennens

CKoIbKO TIap HACJEJCTBEHHBIX NMPU3HAKOB ropoxa Habmoxan ["Mennens?

SNk LD~

3apanus AJis1 CAMOCTOSITEILHOMH PadoThI:

3anaual. [omyOornasplii My»K4rHa, Y KOTOPOTO OBUTH Kapera3bIMU OTel] M MaTh (A), ixKe-
HUJICS Ha KEHILMHE, Y KOTOPOW OTell Kaperiasblid, a MaTh roiyoornaszas. OT atoro Opaka
ponwics TomyOoraseiii pedeHok. OrnpenenuTe TeHOTHITH OTIA, MaTepH U peOeHKA.
3agaua 2. I[BeT BOJIOKHA XJIONMYATHHUKA BBIpayK€H KOPHYHEBOW rOMO3UroTol rena. Pe-
[IECCUBHAs aJUIeNb 3TOro TeHa Oerast. [ eTepo3uroTHsle HHIMBUIBI CBETIOKOPUIHEBOTO
ngera. [Ipu ckpemmBanuy KopuaHeBoro u Oenoro xionka FI momyuunnocs 1800 pacte-
Huil. CKOJIBKO U3 HUX OyJIeT CBETIOKOPUYHEBOTO I[BETa?
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§ 18. IMT'UBPUJIHOE U INNOJIUT'UBPUIHOE CKPEIIMBAHMUE.
TPETHUMN 3AKOH I. MEHJIEJIS

JUiss AMruOpUIHOTO CKPEIIMBAHUS OEPYTCsl TOMO3UTOTHBIE OPTaHU3MBI, OT-
JTUYAIOIIHUECS 110 ABYM IIpU3HAKaM, HapUMeEp, OKpacka CEMsH U opMa CEMSH.
[Ipu ckpemMBaHuU TUTOMO3UTOTHBIX OopraHu3MoB AABB — maakuii xentbiii
1 aabb — 3e€HBI MOPIIMHKUCTBIA ropox B F| momyunnocs AaBb — 100% rman-
KHX JKEJITBIX CeMsH. 371eCh MBI HAOJIOaeM 3aKOH €IMHOO0Opa3usi THOPHIOB
nepBsoro noxonenus. Ilpu ckpemmBanny rudpunos F nomnyyaem xenreie rai-
ke A—B—, xenteie MmopmmHHCTEIE A—bb, 3eneHble maakue aaB— u 3eneHbie
MOPIIMHUCTBIE aabb ceMeHa.

Pacmierienne 1o  ¢enoruny rubpunoB F, 9:3:3:1, no renorumy
1:2:2:4:1:2:1:2:1.

AHanu3upys NOJy4eHHOE MTOTOMCTBO, MeHienb oOpaTiii BHUMaHUE Ha TO,
YTO HapSAy C COYETAHUSIMH IMPU3HAKOB MCXOIHBIX COPTOB (FKEITHIC TJIaJKUE U
3eJIEHbIC MOPIIMHUCTHIC CEMEHA) MPU TUTHOPUIHOM CKPEIIMBAHUH TTOSBIISIOT-
Csl U HOBBIE COUYETAHUS NMPU3HAKOB (3KEJThIE MOPIIMHUCTHIC U 3€JICHBIC IIAIKHIE
ceMeHa). MeH 1elTb TIPHIIe]T K BBIBOJY, YTO PACHICIUICHUE 110 OAHOW Tape Mpu-
3HAKOB HE CBSI3aHO C pacUICIUICHUEM IO IPYroi mape Npu3HaKoB. ITO MPUBEIIO
€ro K OTKPBITUIO TPETHETO 3aKOHA: T€Hbl U COOTBETCTBYIOIIUE MM MPU3HAKH
HaCJIEAYIOTCSl HE3aBUCUMO JIPYT OT Apyra. [Ipu cKkpenmBaHuu ABYX TeTepO3u-
TOTHBIX 0COOEH, OTIMYAIOIINXCS TI0 JABYM IapaM ajJbTePHATHBHBIX MTPU3HAKOB,
TeHbl U COOTBETCTBYIOIIME WM TPU3HAKK HACJIEIYIOTCS HE3aBHCHUMO JPYT OT
pyra.

JuruOpunHoe ckpemmBanue F2 Oymer mpeactaBieHoO cleayromuM (heHo-
THUIIOM ajelIeii: JKeJIThle U TIagkue = ¥ X ¥4 = 9/16; miagkue 3eiiensle = 3/4x
Ya = 3/16; xenTeie 1 MOpUTMHUCTBIE 3/4X Y4 = 3/16; 3eneHbIe U MOPITMHUCTHIE
Va x Va=1/16.

Wrak, u3 onbIToB MeHens CleayeT, YTO COOTHOIICHHE TOMHUHAHTHBIX U
PEIEeCCUBHBIX TTPU3HAKOB PaBHO TPH K OTHOMY.

[TonuruGpuaHoe CKpelmBaHue — KOT/Aa POAUTENH Pa3uvyaroTcs Mo ajuie-
JAM Tpex U Oonee reHoB, a B F, 00pasyroTcs TpH- M MOJUTETEPO3UTOTHI.

Hampumep, ecnu ceMeHa jkenToro, TiaJIkoro Topoxa ¥ ¢ KpaCHBIMU JIETIeCT-
KaMH IIBETOB CKPECTUTh C 3€JI€HBIM MOPIIMHUCTHIM TOPOXOM U C OEJIBbIMHU Jie-
neCTKaMu, TO TUOpubl F| OymyT ¢ JKENTHIMU ITIaJKMMH CEMEHAMM M C KPACHBI-
mu nenectkamu. Eciin rubpunet F, ckpectuts apyr ¢ apyrom, To oOpasyercs 8
KEHCKUX U 8§ MYKXCKHUX TaMeT, JAloLUX MPHU OII0I0TBOpeHur 64 3urotel. Mx
(dbeHoTun: 27 KENThIX TIMAJAKUX CEMSH, KPACHBIX IIBETKOB, 9 KENTHIX TIaJKUX
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CeMsH, OCJIbIX IIBETKOB, 9 JKEIITHIX MOPIIMHHUCTBIX CEMSH, KPAaCHBIX IBETKOB,
9 3eneHbIX TIAJAKUX CEMSIH, KPaCHBIX IIBETKOB, 3 JKEITBIX MOPIIUHUCTBHIX Ce-
MsiH, O€JIBIX IIBETKOB, 3 3€JEHBIX NIAAKUX CEMSH, OENBbIX I[BETKOB, 3 3€JIEHBIX
MOPIIMHUCTBIX CEMSH KPACHBIX IBETKOB, | 3€JICHBIX MOPIIMHUCTBIX CEMSH
OEJIBIX IIBETKOB.

KEJITHIA TIAaIKUiA KPACHBIA  3€JICHBIA MOPIIMHUCTHIN OEIbIi

denorun

Terorin AABBCC X aabbcc
ramera ABC abc

denony JKEITHIN TIAIKAM KPACHBIA  KENITHIN [VIAJKAA KPACHbIN

1 Teoran AaBbCc X AaBbCc

Cnemyer emie pa3 MOBTOPHTB, YTO 4YeM OOJbINIE Map amjenei, TeM O0oib-
e BBLICISIONIMXCS KJIACCOB, BO3MOXKHOCTCH WX KOMOWHAIIMH, KOJHYECTBO
(CHOTUITMYECKUX M TEHOTHIIMYECKUX KJIACCOB TOXKE BO3PACTACT. ITO MOXKHO
YBUJETH B CIEAYyIOLIEH Talnule.

KOJ-BO | KOJ-BO | KOJHMYECTBO | YHCIIO I€HO- | 9UCIO (eHo- bopmyra
[AapHBIX | BHUIOB | KOMOWHAIMI | TUIMYECKAX | TUIMHYECKUX | (HEHOTHIIMYCCKOTO
ayuteneil | ramer ramer KJTaccoB KJTacCcOB pacIIerUIeH s

1 2=0 | 4=4 31=3 21=2 (3:1)=3:1
7 22—4 42=16 32=9 2%=4 (3:1)>=9:3:3:1
3 23=8 43=64 33=27 23=8 (3:19=27:9:9:9:3:3:3:1
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Kurouesbie ciioBa: 111 3akon Menens, mpoMexyTOUHOE HACIEI0BaHUE.

Bonpocs! u 3aganus:

1. OOBscHUTE CYITHOCTH AUTUOPHUIHOTO CKPEITUBAHUS

2. B kxako#l TpOIOpIMH MOKACT pacIielieHne MPU3HAKOB TUTHOPUIHOTO CKpe-
ABaHUS Fz‘?

3. JaiiTe XxapaKTepuUCTUKY TpeTheMy 3aKoHy MeHnaens

4. Oxapakrepu3yiTe TOTUTHOPUAHBIN BUJ CKPEIIUBAHUS

5. B xakoii npornopuuu OyaeT paciueruieHue reHoTuna u (eHOTHIla Ipu TPUTHU-
OpHIIHOM CKpeLIMBaHUH?

6. Kak paccuuThIBaeTcsi TEHOTHI M (PEHOTHII raMeT MpH MOJUTHOPHIHOM CKpe-
IIUBaHUK?

3agaHus AJis1 CAMOCTOSITEILHOM PadoThI:

3agaya 1. Y xyomyaTHuKa ObIBaIOT THUIIBI BETBJICHUS IPEACIbHBIC U HENPEACIb-
HbIE, [[BET BOJIOKHA PbUKUU M Oenblid. HempenenbHbIN THI BETBICHUS SBISIETCS
MOJTHOCTBIO JIOMUHAHTHBIM 110 OTHOIIEHUIO K MpenensHoMy. KopudHeBblil 1BeT
BOJIOKHA SIBJISIETCSl HEMPEACTIbHBIM JOMUHAHTOM 110 OTHOLICHHUIO K 0EJIOMY LIBETY
BOJIOKHA.

a) [Ipu ckpeurBaHUK pacTEHUs C HENPEJAENbHBIM THUIIOM BETBJIEHUS M KOpUYHE-
BBIM BOJIOKHOM C TIPEENBbHBIM THUIIOM BETBJICHUS W OCIBIM BOJOKHOM IOTYYH-
nuck B F| BCe ¢ HENpeNenbHBIM TUIIOM BETBIECHUS U OEkKEBBIM BOJIOKHOM. Ecnm
CKPECTHUTH TIOJTYUYMBIIHUECS PACTCHUS APYT C APYTroM, KakoB OyneT uX (heHOTHII?
Brruucnure oTHomeHus Kiaccos (eHoTuna

0) Ecin nomyvennsie F, pacTeHusi CKPECTUTh ¢ PACTEHHEM IIPEIEILHOIO THIIA
BETBJICHUSA C BOJIOKHOM O€JIOro IBeTa, TO KaKUM OyleT T'eHOTHN U (EHOTHUIT
MOJIyYEHHBIX PacTeHUI?

3agaya 2. YV denoBeKka MOMUAAKTHINS (MHOTOMAJIOCTh) M MPAaBOPYKOCTH SIBIIS-
I0TCSl JJOMUHAHTHBIMM TIPU3HAKaMH. Y HIECTHUIAJIOro OTHA M 3A0pOBOM MaTtepu
poAMIICS CBIH JIEBIIA ¢ HOPMaJbHBIM KOJMUYECTBOM MainbleB. Kakoro deHoruma
JIETH MOTYT POAUTHCS B 3TOH ceMbe?

3agaua 3. OmnylieHHbIC IEPCUKUA JIOMUHUPYIOT HAJ[ TOJIBIMU; Oeast KOXKHIA J10-
MUHHPYET HAJl KeNATOU. [ eTepO3UroTHBIN 10 ABYM NpPU3HAKAM IIEPCUK CKPECTUIIN
C ONYIIEHHBIM U Oenoil koxuIe nepcukom. M3 nmomydennsix 96 pacteHuit 66u10
nmoiry4eHo 75% omyImIeHHbBIX, ¢ 0eloil Kokuie, a 25% OmymIeHHBIX C KEJITOU
kokurieid. CKOJBKO W3 TIOMYUYEHHBIX pACTEHWUH OymyT TOMO3WUTOTOW TIO IIBETY
KOYKHULIBI?

3agaua 4. YV cobak IMHHAS IIEPCTh, YSPHBIA OKpPaC M OTBHUCIBIC YIITH JTOMHUHH-
PYIOT HaJl KOPOTKOW, KOPUYHEBOM OKpAcKOM IIepcTH M Topuaumux yumiei. ['ere-
PO3UIOTHAS IO BCEM NPHU3HAKaM CaMKa CKPELIMBAETCS C PELIECCHUBHBIM 110 BCEM
MPU3HAKaM TOMO3HUTOTHBIM camuoM. OnpenennuTe BEeposSTHOCTh POXKICHHUS co0aK
C YepHOW OKpacKoil IepCTH.
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§ 19. XPOMOCOMHAA TEOPUSA HACJIEACTBEHHOCTH

B 1906 rony B. barcon u P. Ilenner, npoBoas CKpelIMBaHUE PACTEHUM
IDYUIMCTOTO TOPOIIKA U aHAJIU3UPYs Hace10BaHHE (POPMBI MBUIBLBI U OKPACKU
LBETOB, OOHAPYKUJIU, YTO 3TU NPU3HAKU HE JAIOT HE3aBUCUMOTrO pacrpene-
JeHus B notoMctBe. [loToMKM Bcerga MOBTOPSUIM MPU3HAKU POAUTENBCKUX
¢dopm. Ctano 04eBHIHBIM, YTO HE JAJIS BCEX I€HOB XapaKTEPHO HE3aBUCHMOE
pacnpe/iesieHle B IOTOMCTBE M CBOOOJHOE KOMOMHUPOBAHHUE.

N3yueHunem HacnenoBaHUs CLEIUIEHHBIX I'€HOB 3aHMMaiuch T. Mopran u
ero yueHuku. Eciin MeHens npoBOAMI CBOM ONBITHL HA TOPOXE, TO 11l Mop-
raHa OCHOBHBIM OOBEKTOM CTaja IUIOJO0Basi MylIKa Jpo3oduia. Ipo3oduisl
SIBJISIFOTCSI OUEHB yI0OHBIM 00bEKTOM JTsl MccieoBanuii. OHM OBICTPO pa3MHO-
’KaroTCs B yCIOBUAX JJaOOPAaTOPUH, TUIUIONIHBIA HAOOp UX XPOMOCOM PaBeH 8.
HesaBucumoe HacnenoBaHuEe CBOMCTBEHHO I'€HAM, PACIOJIOKEHHBIM B Pa3HbIX
rnapax roMOJIOTMYHBIX XpoMocoM. KoJinuecTBO reHOB 3HAUYUTENbHO MPEBbIIIA-
€T KOJMYECTBO XPOMOCOM, IOITOMY B OJHOM XPOMOCOME HAXOIUTCSI MHOI'O
reHOB. | '€HBbl, JIOKAJIM30BaHHBIE B OJHOU XPOMOCOME, HACIEAYIOTCS CLEIIJIEHHO
1 00pa3yloT OJIHY TPYMITY CIEIICHUSI.

KonuyecTtBo rpynn cremieHus paBHO TaryIOMIHOMY HabOpy XPOMOCOM.
Hanpumep, y kykypy3bl 10 rpynn cuervienust; y ropoxa 7, y Apo3opuisl — 4;
a y 4ejoBeKa — 23 TpynIbl CUEIJICHHUS.

[TosicHUM 3Ty 3aKOHOMEPHOCTh Ha IIPH-
YepHoe Opromiko, Cepoe OproIIKo, MCPC HACICAOBAaHHA ABYX IIdp IHPHU3HAKOB
KOPOTKHE KPBbITbS  HOPMaJbHBIC KPBLIbS Z[pOSO(l)I/IJ'IBI. \Y4 I[pOSO(bI/III CCpBIfI LBET Tena
(A) sABIsSIETCSl TIOMUHAHTHBIM, YE€PHBIN — pe-
neccuBHbIM (a). HopmanbHas nnuHa Kpbl-
nseB (B) nomunupyer nag koporkumiu (b).
TaMerst CkpemyBas MyLIKy JApo3opuiy c ce-
pPBIM TEJIOM M HOPMAJbHBIMU KPBUIBSIMH C
MYIIKOW, UMEIOIIEH TEMHYIO OKPAacKy Telia
U KOPOTKHE KPBUIbsI, MOJY4YE€Hbl THOPUIBI:
MMEIOIINE CEPOE TEIO U HOPMAJIbHBIE KPbI-
Tbs (puc.46 ).
[Ipn mpoBeneHUU CKpEelIMBaHUS CcaMlia
Cepoc 6piomko,  Uepoe Gpiouko, | © CEPPIM TEIOM M HOPMATBHBIMA KPBUIbA-
HOPMAJIbHBIE KPBIJIbS  KOPOTKHE KPBUIbs MH C MYIIKOU, UMCIOIIICHU TCMHYIO OKPACKY
TeJNa M KOPOTKHE KpbUibs, B F, /2 uacts

Puc.46. [TonHoe ckpeniyBaHue.
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MOTOMCTBA UMEJIO CEPOE TEJIO K HOPMAIBHBIC KPBUIbS, Y2 4acTh TEMHYIO OKpa-
CKy Tejla ¥ KOPOTKHE KpbUIbs. Takoe CIieIUIeHHEe TeHOB Ha3bIBACTCS MOJHBIM
crerieHueM (puc.47).

Cepoe Opromiko, UYepHoe OpromIko,
HOPMaJIbHBIE KPBUIbsI KOPOTKHE KPBUIbSI
P
lNamertsl
FI
41,5% 41% 3.5% 8,5%
Cepoe Gproko, YepHoe 0 0}01111(0 Cepoe 6 }(Z)ano Heproe Gprouo,
HOpMaJIbHbBIC p p > poe op ’ HOpPMaJIbHbIE
KDLLUTES KOPOTKHE KPBUIbSl  KOPOTKUE KPbLIbs S

Puc.47. HenonHoe ckpeniyBaHue.

IIpyu MpoBEICHUH AHAIM3UPYIOIIErO CKpElMBaHusA camMku F - ¢ camiiom,
MMEBIIUM PELECCUBHBIE MTPU3HAKU, PE3YIbTaThl ObUIM APYTMMU B OTIUYUE OT
oxusiaemoro mo Meunjento cootHomeHus 1:1:1:1. OgHako, B HOTOMCTBE SIBHO
npeodagany 0coou ¢ MpU3HAKaMH poaUTeNbekux Gopm (41,5% cepwie namH-
HOKpbUIbIE U 41,5% YepHble ¢ KOPOTKMMH KPBUIBSIMH), U JIMIIb HE3HAYUTEIIb-
Has 4acTh MYLIEK HMMeJla MepeKOMOMHUpOBaHHBIE Npu3Haku (8,5% uvepHble
JUIMHHOKPBUIBIE U 8,5% cepble ¢ KOPOTKUMHU KPBUIbSMHU). DTOT THUIl CLETLIe-
HUs ObLT HAa3BaH HEMOJTHBIM. UTOOBI OHATH MPUYHHY HEIMOJHOTO CIETUICHUS
HEOOXOJAMMO BCIIOMHUTH MEXaHHM3M OOpa30BaHHUs MOJOBBIX KJIETOK — MeHO3.
B nepBoii ¢aze meiio3a mpoOMCXOIUT Ba)KHBIM IpoLecc — KpoccuHrosep. 1'o-
MOJIOTMYHBIE XPOMOCOMBI KOHBIOTUPYIOT, B 3TOT MOMEHT MPOUCXOAUT OOMEH
y4acTKaMH XpoMocoM. B pesynbrare WacTe raMeT IMody4daeT HOBBIA HaOOP
XpoOMOCOM. ['aMeThl, MOoTy4YeHHbIE B PE3yJIbTATE KPOCCUHIOBEPA, a TAKKE I10-
TOMCTBO, MOJYYEHHOE OT THX raMeT, Ha3bIBalOTCSl OJMHAKOBO — KPOCCOBEp-
HBIMH. ["'amMeThI ¢ XpoMOocoMaMu, 0Opa30BaHHBIMU 0€3 KPOCCHHIOBEPA a TAKXKe
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MIOTOMCTBO, MOJYYEHHOE OT 3TUX I'aMeT, Ha3bIBAIOTCSI HEKPOCCOBEPHBIMU. 3a-
KoH MopraHa (hopMyIHpyeTcsl TaK: T€HbI, JOKAIU30BAHHBIE B OJHOW XPOMO-
COME, HacJeAyITCs COBMECTHO M 00pa3yloT OJHY IpyIIly clemieHus. Bepo-
SATHOCTh CHEIUICHHS T€HOB OOpaTHO MPOMOPLUOHAIBHO PACCTOSHUIO MEXIY
stumMu reHamu. B decte T. Moprana eguHuiia pacCTOSIHHSI MEXKAY T€HaMHU
Ha3BaHa MOpraHujio. B paccMOTpeHHOM HaMH MPUMEPE PACCTOSTHUE MEXIY
reHaMH OBLJIO paBHO 17 MopraHumam.

Ha ocHoBe siBeHus cuenieHHoro HaciueaoBanusi, T. Moprad u ero yu4eHu-
KM CO3J1aJI1 XPOMOCOMHYIO TEOPUIO HACIIEACTBEHHOCTHU:

— TE€HBI PACIIOJI0KEHBI B XPOMOCOMAax B OIPEIEICHHOW JMHEWMHOM I0CIIe-
JIOBATEIbHOCTH;

— KXl TEH UMEET OTPEICTICHHOE MECTO (JIOKYC) B XpOMOCOME, B HJICH-
TUYHBIX JIOKYCAaX TOMOJIOTHYHBIX XPOMOCOM HaXOJSATCS aJUICIbHBIE TEHBI;

— TI'€Hbl, JIOKAJIN30BAaHHbIE B OJJHON XpPOMOCOME, HACJIEIYyIOTCSI COBMECTHO,
o0pa3ysi TpyMIly CLUEIUICHHUS, YUCIIO TPYMI CIEIUICHHUs] PaBHO TalUIOMIHOMY
Ha0OPYy XPOMOCOM U MOCTOSIHHO ISl K&KIOTO BUJIA OPTaHU3MOB;

— CLEIUICHUE T€HOB MOXET HapyLlaTbCs B IIPOLIECCE KPOCCHHIOBEpa, 3TO
MPUBOJIUT K 00pa30BaHUIO0 PEKOMOMHAHTHBIX XPOMOCOM, YaCTOTa KPOCCHHTO-
BEpa 3aBUCHUT OT PACCTOSHUS MEXKIy I'€HAMM: 4eM OOJIblIE€ PacCTOsSHUE, TEM
00JIbIIIEe BETMYMHA KPOCCHHTOBEPA;

— pacCTOSIHUE MEXAY N'€HaMH OIPEIEIsAeTCsS HAa OCHOBE IIPOLIEHTA PEKOM-
OWHALMIA, 3TO AT BO3MOXHOCTh COCTaBUTH KapTy XPOMOCOMBI.

Pesynbrarel 3T0r0 MCCie10BaHUs Jajdd BO3MOKHOCTb CO3/IaHMS T'€HETHYe-
CKOM M IIUTOJIOTMYECKOW KapT XPOMOCOMBI. [ eHeTnuecKkue KapTbl XpOMOCOM —
9TO CXEMbI OTHOCHUTEJIBHOIO PACIOJIOKEHHSI TEHOB B XpOMOCOMAX, IO3BOJIS-
IOIIME TPEJCKA3bIBaTh XAPAKTEp HACIIEJOBAaHUS HM3y4yaeMbIX IPU3HAKOB Op-
raHu3MOB. B reHeTrmyeckoy Kapre Kakaas Ipynna CLUEIUICHHs OIMCBIBAECTCS
OTJEIbHO, HA OCHOBE IPOLIEHTa KPOCCHHIOBEPA ONMMUCHIBAIOTCS T€HbI, X KpaT-
KOE Ha3BaHHUE U PACCTOSHUE MEKIY HUMH.

KuroueBbie ciioBa: rpynmna CLEIUIEHHUs, KPOCCOBEP, HOKPOCCOBEP, TEHETHUYECKAs
Kapra.

Bonpocs! u 3aganus:

1. KTo mepBbIM ompeaenui nepenady HacleACTBEHHBIX MPU3HAKOB C MOMOIIBIO
TPYIIIBI CHEIUICHUS?

2. Yto ucnonb3oBan T.Mopran B kauecTBe 00bEKTa CBOMX HCCICAOBAHUN H MOYe-

My OH CJieajl Takoi BeIOOp?

Uro Ha3bIBa€TCS MOJHBIM M HEMOIHBIM CIETJIEHHEM T€HOB?

4. Yro Takoe kpoccuHroBep? Kakoil ombIT 1aj BO3MOKHOCTh €T0 ONPEICTUTh?

W
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5. Haiite onpeneneHre KpOCCOBEPHBIX OpPraHU3MOB
6. Kak ompenensercs NpoLeHT KPOCCUHIoBepa?

3aganus AJisl CAMOCTOSITEILHOM padoThI:

3amaua 1. [lpu ckpemmBaHuy KyKypy3bl C TIQJKUMHA M OKPAIIEHHBIMH 3epHAMH C
KyKypy30i C MOPIIMHHACTBIMH M HEOKPAIIEHHBIMH 3€pHAMH B TIEPBOM TTOKOJICHHH
MONTyYWJIach KyKypy3a C IJIaJIKUMHU U OKpallleHHbIMU 3epHamu. [lomydeHHbIld ypokai
CKpEIMBAIN ¢ KyKypy30H, oOmamaroreid 000MMH perieCCHBHBIME Tpu3HaKamu. B pe-
3ynbTaTe Momydioch 8304 oKkparieHHBIX TIAAKUX, 298 CMOPITIEHHBIX OKpAIICHHBIX,
304 TmamkuxX HEOKpPaIIeHHBIX, 8326 CMOPIIEHHBIX HEOKPAIICHHBIX CEMSH KYKYPY3bL.
OnpenennTe BEPOSTHOCTD MOSIBICHHS 0co0el (%) ¢ TeHOTUIIaMH POIUTENeH.

3apmaua 2. XKentele u OnecTsmue BCXOAb! KyKypy3bl SBISIFOTCS] PELIECCUBHBIMH TI0 OT-
HOIIICHUIO K 3€JICHBIM U MaTOBBIM BCXOJ[aM. DTH Te€HbI 00pa3yloT rPyIITy CIEIUICHHS.
B pesynbrare aHaIM3HPYIONIETO CKPEIIUBAHUS JJUTETEPO3UTOTHBIX PACTEHHUH OBLIO
BBIICHEHO, UTO W3 726 moiydeHHBIX 128 sBistroTcst KpoccoBepamu. CKOJBKO BCXOIOB
3€JIEHOTO I[BEeTa MOIYyYHIIOCh B PE3YJIbTaTe aHATM3UPYIOIIETrO CKPEIUBAHUS?

3agaua 3. YV apo3oduiibl TeHbl onpeaensonpe GopMbl KPBUILEB U IIBETa TeJa
pacroyioKeHbl B OJHOM Xxpomocome. JKEHCKUM U MYXKCKHUM OCOOSIM Jpo30(Qu-
el TeHBl A U B mepenuu Tonpko OT oTia. JMreTepo3uroTHeIe cepas caMmka C
HOPMaJbHBIMU KPBUIBSIMHU CKPEIIMBACTCS C TAKUM K€ caMIloM. B ux motomcTe
KPOCCHHTOBEp aJlIeNbHbIX TeHOB cocTaBmil 17%. CKONBKO MPOIEHTOB M3 3TOTO
MMOTOMCTBA MMEIOT CEpPOE€ TEJIO M KOPOTKHE KPbUIbS, a CKOJBKO YEpHOE TEI0 U
HOpPMAaJIbHBIE KPBUIbSI?

§ 20. TEHETHUKA IIOJIA

[Ton — COBOKYMHOCTh OCOOEHHOCTEH, 0OECTIEUMBAONIMX Tepeaady U Co-
XpaHEeHUE TeHeTHYECKOW MH(pOpMaIK U 00yCIIaBIMBAIOIIUMHE PA3INIUs MEKIY
MY>KCKUMH U KEHCKUMH 0CO0SMHU. MYKCKOM WM KEHCKH TOJ OpraHu3Ma
neTepMUHUApOBaH. Ha ompeneneHHOM 3Tame SBONIOLMH Ha 3eMile MOSBHINCH
pa3ienbHONONbIE OPraHU3Mbl. Y JKUBOTHBIX IIOJIOBBIE IMPHU3HAKH BbIPAXKEHBI
Mopho-pru3ronornIecKuMH, OHOXMMUYECKIMHA W TIOBEJICHUYECKAMHU  OCOOCH-
HocTsiMH. [lepBUYHBIE TOJNOBBIC MPHU3HAKU TPEICTABICHBI OpPraHaMH, HETO-
CPEACTBEHHO MPUHUMAIONIMMU y4YacTHE B IPOIECCax BOCIPOU3BEICHHS, T.C.
B raMETOreHe3€ M OIUIONOTBOPEHUHU. DTO HApyXHbIE U BHYTPEHHUE IOJIOBBIE
opranbl. OHU 3aKJIa/IBIBAIOTCS B OMOpHOTeHe3e. BTopryHbIe 1MoI0BbIe IPHU3HAKA
MOSIBJIAIIOTCSL B TIEPUO]] TIOJIOBOTO CO3PEBAHUS U COXPAHSIOTCS B TEUECHHE BCE
*u3HU. Hanmpumep, y NTHI] 1 MJICKOTIMTAIONIMX CaMIlbl KPyITHEE U KpacHuBee, y
MYXXYHH — HAJIM4ie OOpOJIbl U YCOB, HU3KUI rooc. Pa3Huiia Bo BHEIITHEM BUE
MY>KCKUX M JKEHCKUX 0c00ei Ha3bIBaeTCs MOJIOBBIM AuMopdu3mMom. CooTHoIIIe-
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HUE MYXCKHX U KEHCKHX O0CO0€H, Kak MpaBWiIO, MPUMEPHO onuHakoBo 1:1. Y
MOJIABIISIONIETO OOJIBIITMHCTBA TIOJT 3aKJIAIBIBACTCS B MOMEHT OTUIOJIOTBOPEHHSI
U ONpenenseTcs TeHOTHINYECKH XPOMOCOMHBIM HAOOpOM, KOTOPBIM 3Urora
Mojy4yaeT oT poaurtenei. KaproTurbsl MyKCKHX U KEHCKHUX 0CO0eH KMBOTHBIX
OpPraHM3MOB Pa3IMYaIOTCA IO MAPe XPOMOCOM. DTy Mapy HA3bIBAIOT MOJIOBBIMU
XpoMocoMaM# (T€TepOCOMaMH) B MPOTUBOIIOIIOKHOCTh OCTAILHBIM — ayTOCO-
mam. Hampumep, y Mymiku Apo30¢uiisl KApUOTUI COCTOHUT U3 6 ayTOCOM U ABYX
MIOJIOBBIX XPOMOCOM.

T'omoramMéTHbIi MO — 1M0JT 0cO0EH, B KApUOTHUIIE KOTOPBIX 00pa3yroTCst
OJIMHAKOBBIE TAMETHI, HECYIIIUE OIMHAKOBBIC MTOJIOBBIE XPOMOCOMEI. Y OOJIBIITIH-
CTBA HACEKOMBIX, MJICKOIIUTAIOIINX, B TOM YHUCIIE Y YEIOBEKa, FOMOIaMETHBIN
non — xeHckuit (XX). [ereporamérabiii mon (XY)— 3TO T€HETHYECKU OTpee-
JIEHHBIN 110JI, COOTBETCTBYIOIIMM HAJIMYMIO B KJIIETKaX OPraHM3Ma JBYX Pa3HBIX
MOJIOBBIX XPOMOCOM TPHUBOAAIICH K (HOPMHUPOBAHUIO AIBTEPHATUBHOTO TIoNa. Y
NITUI, TIPECMBIKAIOIIUXCS U HEKOTOPBIX HACEKOMBIX (0abouek) My»KCKHE 0COOU
rOMOT'aMETHBI, a KEHCKHUE TeTeporaMeTHbl. [Ipu 00pa3oBaHUM MOJOBBIX KIIETOK
B IIPOLIECCE MEi03a B TaMEThl FeTepPOraMeTHhIX MHAMWBHIIOB momagatoT X u Y
xpomocomsl. [loaToMy B mporecce mojaoBOro pa3MHOXKEHHUS! KOJIMYECTBO MYK-
CKHUX U KEHCKUX 0co0ell onrHakoBo. HacregoBaHue mosja nokazaHo Ha nmpumepe
Ip030(UIIbl, Y KOTOPOW T€TepOraMeTHBIM SIBISIETCS MYKCKOU 1o (puc.48).

B HekoTOphIX OpraHm3Max TeTeporaMeTHOCTh CaMIIOB O0pa3yeTcst 3a CueT
yrepu X XpoMocoMbl. Torjga romorameTHslii opraHu3M Oyaer XX, a ero mapa,
rereporameTHblii opranusm — X0. CaMKH KJIONOB U CTPEK03 UMEIOT XX MOJIOBbIE
XpoMocoMmbl, a camiibl X0. Y Mo Ha000pOT MOJIOBbIE XpOMOCOMBI caMok X0, a
camiioB XX. COOTBETCTBEHHO y caMIOB Kjona 13 xpomocom, a y camok 14. U3
HUX 12 XpOoMOCOM ayTOCOMHBIE.

Cxema Hacnei0BaHus 110J1a OPraHU3MOB, Y KOTOPBIX MY>KCKOM TOJI SIBJISIET-
Csl TOMOTaMeTHBIM (ITHIIBI) MTOKa3aHa Ha puc.49.

[lonoBass mNpUHAIIEKHOCTh OpraHU3Ma
MOXKET OINpPEAENSITHCS HAa Pa3HbIX dTamax oT-
HOCHUTEJIbHO MOMEHTa OIUIOOTBOpeHMs. B
3aBUCUMOCTH OT 3TOrO BBIACISAIOT 3 THUIA
OIIpE/IETICHU 110J1a: IIPOraMHOE OIPEEICHHE
10Jla OCYIIECTBISIETCS 10 OIUIOJOTBOPEHMS
B MPOIIECCE OOreHE3a, U IOJI ONpEeNsieTCs
CBOMCTBaMU SIMLEKIIETKH.

IIporamMHO€e ompeneneHue mnoja BCTpeda-
Puc.48. Hacnenopanme monay ~ €TCs y HEOONBIIOTO YnciIa KUBOTHBIX. Harpu-

MYLIKU Ilp030(bHHBI~ MCP, KOJIOBPATKHU O6p33y10T ﬂﬁHeKHeTKH ABYX
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CooTHoOlIEHHE MOJIOBBIX XpOMOCOM Yy pa3HbIX OPraHu3mMoB

I'erepora- | Cnepma- | fitnexser-
Opranusmsl . 3urorsl
METHBIH 1101 | TO30HMJ Ka
Yenosek,
MyIIKa JPO30- My:xkckoi XnY XnX
¢una u op.
Kanpana Kenckuit XuX XuoO
(mporeHop)
Ky3neunk My:xckoit XuO XuX
Tt Ga- Kencknit ZnZ ZuW
00UKH

TUTIOB: U3 KPYIT HBIX C OOJBITUM 00HEMOM ITUTOIIIA3MBbI SIMI] PA3BUBAIOTCS CaM-
Ku. M3 MENKuX SIMIEKIIETOK ¢ MEHBIIINM O0OBEMOM ITUTOIIA3Mbl PA3BUBAIOTCS
camipl. [Ipu snMraMHOM omnpeneneHnu IOJ 3apOAbllla YCTAHABIMBAECTCS IO-
CJIe OIJIOJOTBOPEHUS M 3aBUCHUT OT (PaKTOPOB OKPYKAIOIICH CPEIIBI.
Hanpumep, ecnu auymHKa HEKOTOPBIX
BUJIOB KOJIBYATBIX YEPBEU BEIAET CAMOCTOS-
TEJIbHYI0 KW3Hb, OHA CTAHOBUTCS CaMKOM.
Ecnu nuuuHka momamaeT Ha TEJIO CaMKU, U
TeperIeT Ha mapa3uTHICCKU 00pa3 KU3HH,
CTaHOBUTCS camioM. CUHTaMHOE OTpeere-
HHUE I0JIa MPOUCXOJUT B MOMEHT OIJIOAOT-
BOPEHUSI, U TIOJI ONPEICIISIETCS TeHETUYECKHU.

T'ameTsl

KiroueBble ciaoBa: gumopdusMm, ayTo-
coMa, IOoJIoBask XpOMOCOMa, rOMOraMera,
rereporamera, SIUTAMHBIH, CHHTaMHBIH,

HIpOTaMHBIN. Puc.49. Onpenenenue mnoia nTUil.
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Bomnpocs! u 3aganus:

1. Kak mpoucxoquT HacjieJ0oBaHUE Moja y roMoraMeTHslx camok? [loscHure Ha
npruMepax MUCbMEHHO.

2. Kak nporcxoauT HaceJ0BaHKE I0J1a y reTeporaMeTHbix camok? TlosicHuTe Ha
npumepax.

3. OnpenenuTe KapHOTHIT MYIIKH JPO30(HIIBL.

4. TlpuBenute MpUMeEpHI TIOJIOBOTO TUMOPQHU3MA.

5. Kak BbIpakatoTcsi Ha MUCbME FeTEPOraMeTHbIE U TOMOT'aMETHbIE OPraHU3MBbl?

3apanus AJis1 CAMOCTOSITEILHOM PadoThI: 3arOTHUTE TAOTHUITY.

Ne 6\ roMOraMme€THbI€ OPraHUu3MbI 9 roMOraMme€THbI€ OPraHu3MbI

§ 21. HACJIEAJOBAHHUE ITPU3HAKOB,
CHEIIVIEHHBIX C ITOJOM

I'eHBI pacnonokeHbl HE TOJBKO B ayTOCOMax, HO M B MOJIOBBIX XpPOMOCOMaXx.
JlesTeNnbHOCTh ayTOCOMHBIX T€HOB IIPOSIBIISIFOTCS. OJMHAKOBO KAK Y MY>KCKHX, TaK
U y J)KEHCKUX OpPraHu3MoB. [ €Hbl, KOTOpBIE PACIIONOXKEHBI B MOJIOBBIX XPOMOCO-
Max, Haclleyr0TCs CLEIUIEHHO ¢ MOJIOM. V3yueHneM HacienoBaHHs I€HOB, JIO-
KaJIM30BaHHBIX B MOJIOBBIX XpOMOCOMax, 3aHuMaiicsi T. Mopran 1 ero y4eHuKH.
OnHu m3yyaiiu HacleAOBaHME 1IBETa IMIa3 Apo30(uiIbl. Y Hee KpacHBIN IIBET IVia3
JOMUHHUpYET Haj OesibiM. MopraH CKpeluBail KpaCHOIIA3ylo CaMKy JIpO30(HIIbI
¢ rerotuniom XV XW* ¢ GenortazeiM camriom X“Y. B mepBom mokoneHHu Bce
MIOTOMCTBO OKa3aJ0Ch KpacHOIIa3bIM. Bo BTOpOM MOKOJIEHMH BCE CaMKHU OKa3a-
JIMCh KPAaCHOINIA3bIMHU, & Y CAMIIOB MPOU30ILI0 pacuiervienue — 50% Oenornazbix
u 50% kpacHOIIa3bIX.

PeunnpokHbie CKpelUBaHUs — 3TO JABa YKCIEPUMEHTA 0 CKPEUIMBAHHUIO,
XapaKTEePU3YIOIIHECS MPSMO MPOTUBOINOJIOKHBIM COYETAHUEM I10JIa U HCCe-
JyeMOro Npu3HaKa. B s3kcniepumMeHTe caMiia, UMEIOIIET0 ONPEACICHHBIN 10MU-
HAaHTHBIN NIPU3HAK, CKPELIMBAKOT C CAMKOM, NMEIOIIEH PELECCUBHBIN ITPU3HAK.
Bo Bropom — cootBeTcTBeHHO Ha000pOT. IIpy ckpemuBanum OeoTIa3hIX ca-
MOK M KpacHOIVIa3bIX CaMIOB B MEPBOM IOKOJEHUHU BCE CaMKU ObLIM KPaCHO-
IJIa3bIMM, a caMmIbl Oejtora3eiMu. B F , TTOJIOBUHA CAMOK M CaMIIOB — KPAacHO-
IJ1a3ble, MojoBUHA — Oenornasbie (puc.50).

HacnenoBanve nNpHU3HAKOB CLEIUIEHHBIX C IIOJIOM HPOUCXOAUT TaKUM
e 00pa3oM y OpraHM3MOB, KEHCKHI TOJ KOTOPBIX SIBISIETCS TOMOTAMETHBIM,
a MY)XCKOHM rereporameTHbIM. [IpumepoM siBisieTcs reMo@uius, AaJbTOHU3M,
MbIlIeUHasT AUCTpodusi y yenoBeka. B opraHm3smax roMoramer, IJie CaMKH
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Fametst T"'ameTnl

I'ameTnl T'ameTn!

Puc.50. Hacnenopanue 1nsera a3 apo3oduisl. W' — kpacHble m1a3za, W— Oelblie 1iasa.

reTeporaMeTHbl, HACJIEI0BAaHUE CLEIUIEHHOE C IMOJIOM, IPOXOIUT IO-IPYyroMmy.
Hanpuwmep, y xypuir psidasi okpacka nepbeB JJOMUHAHTHAS, Y€pPHAs — PELECCUB-
Hast. [eHbI JoKanm3oBaHbl B X XpoMocome. Eciu ckpemmBaroTcs psdas Kypuia
C 4epHBIM NeTyXoM B F| mosBisirores psowie nruisl. B F, Bee metyxu Oyayr ps-
OBIMH, & KYPHIIBI 2 PSOBIMH, a 72 C YEPHBIMU TIEPhSIMHU.

enorum depHas ¢ psabas 3
Terormn XbY X XBXE
raMeTra Xb Y XB
®enorun psabas & psibas @
1 Tenorun XBXb X XBY
raMera XB Xb XB Y
Perorun psbas J psabas J psabas Q@ yepHas Q
2 Tenormn XBXB XBXb XBY XbY

IIpu penMNpOKHOM CKpELIMBaHUM PAOOM KypHILBI ¢ Y€PHBIM meTyXoM F
TIOJTy4ar0TCsl YEPHBIE KyPHILbl M psiObie neTyxu. B F, monosuna kypouek u me-
TYLIKOB UMEIOT psAOYI0 OKpPACKY, [TOJIOBUHA YEPHYIO.

HexoTopble reHsl pacnoaokeHbl B Y XpOMOCOME, U EPeAaroTcs Mo Hacle-
CTBY CLIEIJIEHHO C 3TOW XPOMOCOMOM.
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KamoueBble cjioBa: PCHI/IHPOKHLIG CKpCuiMBaHud, rereporamMeTa, I‘eMO(i)I/IJ'II/Iﬂ.

Bomnpocsl u 3ananus:

1. OObpacHUTE pa3HUIy Mexay skciepumenTamu T.Moprana u ["Mennens.

2. OObsicHUTE 3aKOHBI HACJIEJOBAaHUS LIBETA IV1a3 MYIIKH IPO30(UIIbL.

3. OObsAcHUTE 3aKOHBI HACIEIOBaHMS, CBSI3aHHBIC C ITOJIOM, Y METYXOB M KYpPHII.

4. OObsiCHUTE MPUYMHY OTPAHUYCHHOCTH HACIICAOBAHUS MPU3HAKOB, CBSI3aHHBIX
C TIOJIOM.

3aganus AJ5 caMOCTOATEIbHOI padoThI:

3agaual. HemocTaro4HOCT, IMMYHHUTETA y JIETEH CBS3aHA C TE€M, YTO B MX KPO-
BU HE CUHTe3upyercs mioOyauH. OIWH BUJ T€HOB, BBI3BIBAIOIIUX 3Ty OOJIE3HB,
HaxoauTcst B X XpOMOCOME, JIPYroil BUJ HaxoAuTcs B ayrocomax. O0a Hacuen-
CTBEHHBIX IPH3HAKa PELECCUBHBI. Marb SBIISETCS T'eTEPO3UIOTHON M0 000MM
npusHakam. OTell 310pOB U y ero MpeaKoB 3adonieBaHnil He HaOmoganock. Kakoi
MPOLIEHT POXKACHHBIX UMHU JIeTeH Oy/leT 370pPOBBIM IO MEPBOMY MpPU3HAKY?
3agaya 2. J[anbTOHHM3M M DIIyXOHEMOTa SBJSIOTCS PELECCBHBIMU MPU3HAKAMH.
I'en nmanbTOHM3Ma pacmojokeH B X XpOMOCOME, ITyXOHEMOTHl — B ayTOCOMaXx.
My>KuMHA NIyXOHEMOW JTaJIbTOHUK JKEHUJICS Ha 3J10poH XKeHIuuHe. B cembe poau-
JIUCh OAWH CBhIH HAaJIBTOHUK I‘JInyHCMOﬁ " J04YKa JaJIbTOHHUK, HO ¢ HOpMaJIbHbIM
ciyxoM. MOXET JI1 B 3TOH CeMbE POAMTHCS JEBOYKA ¢ 000MMU 3a00ICBAHISIMU?

§ 22. B3AUMOJENCTBUS HEAJLUIEJABbHBIX TEHOB

[Ipu3Haky opraHu3Ma HacCJEAYIOTCS HE TOJIBKO COIIACHO 3aKkoHaM MeH-
JeNsl, KOKJIbIM MO/ ACHCTBUEM OJHOTO I'€Ha, & U B3aUMOJICUCTBUEM HECKOJIb-
KHUX TIap HEaJUIeTbHBIX TeHOB. J[pyr Ha Apyra BIUSIOT HE TOJBKO TeHbl. Camoe
IIABHOE — B3aUMOJICHCTBYIOT TIPOJYKTHI UX aKTUBHOCTH — Oenku. HearnénpHbie
IéHBbI — 3TO T'CHBI, PACIIOJIOKEHHBIC B PA3JIMYHBIX YIaCTKaX XPOMOCOM U KOIH-
pyrolue HeonrMHakoBble Oenku. HeamnenbHble T€HBI TaKKe MOTYT B3aUMOJEH-
CTBOBATh MEXTy COOOM.

Beigensror tpu (GopMbl B3aUMOIEHCTBUS HEaJUIEIbHBIX TE€HOB: KOMILIE-
MEHTAapHOCTb, MUCTA3, TOJTUMEPHSI.

Komnnemenmapnoe é3aumooeiicmeue 2enog. (0T nar. «complementumy —
JIOTIOJTHEHUE) — TAaKO€ B3aMMOJICHCTBHE HEAIIEIbHBIX T€HOB, IIPU KOTOPOM O/I-
HOBPEMEHHOE JICHCTBUE JIByX HEAUICIbHBIX JTOMHUHAHTHBIX TEHOB MAET HOBBIM
npusHak. Kaxplif 13 JOMUHAHTHBIX T€HOB, KOTOPhIE HA3bIBAIOTCS KOMILJIEMEH-
TapHBIMHU, MOXKET MPOSBISATHCS CAMOCTOATEIBHO, €CIIM JIPYrodl HaXOIUTCS B
PEILECCUBHOM COCTOSTHMH, HO MX 00Illee MPUCYTCTBUE B 3UTOTE 0OYCIIaBIUBACT
HOBOE€ COCTOSIHUE TpU3HAKA. V3-3a BIUSHUS HEALIEIHHOTO TeHa B IMMOKOJICHHUH
F, pacumensienne npusHakoB ObiBaeT B mponopuun 9:7; 9:6:1; 9:3:4; 9:3:3:1.
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[Tpumepom KOMIUIEMEHTApHOTO HACIEAOBAHUS MOXKET CIYKUTh HACJIEI0BA-
HUE OKPACKU TEPhEB XOPOIIO M3BECTHOTO MTHIIEBOAAM ABCTPAIUNUCKOTO TISIT-
HucToro momyras. OnepeHue momyraeB ObIBaeT OENbIM, >KEITHIM, TOMyOBIM
u 3eneHbiM. Ecnu ckpemmBare roiay0oro moryras ¢ OenlbIM, B IEPBOM IIO-
KOJIEHUU TOJy0oi 1BeT OyneT MOMUHAHTHBIM. [Ipu CKpemmBaHuWU MX APYT C
apyrom mnonydaetcs 75% romyOsix, 25% Oenbix nomyrae. Tak ke OymeT, eciu
CKpEeIIUBaTh OENbIX U JKENTHIX MOMyraeB. B mepBoM MOKOIEHHUH KENTHIN 1IBET
Oynetr qoMuHaHTHBIM. [Ipu ckpemmBanuu ux Apyr ¢ apyrom nomydaercsa 75%
KENTHIX, 25% OENbIX MOIMyTaeB.

[Ipoananu3upoBaB pe3yabTaThl TUX OMBITOB, MOKHO TMPUWTH K BBIBOLY,
YTO IBET ONEPEHMSI ONPEEIIsieT OuH reH. Ho 3TOT BbIBO/I HE MOATBEPKAAETCS.

Uro >xe Oyzmer, eciii B T€HOTHUIIE NTHIbl MPUCYTCTBYIOT JOMHHAHTHBIN
amensb A (roay0oii TUTMEHT) U IOMUHAHTHBIN ajienb B (k€nteiit murmenT)?
[Tpoucxonut cMmemieHne KEITOro M ToJyO0Oro MUTMEHTOB, W TOIyYaeTcsl HO-
BbII MPU3HAK — 3€JEHAs OKpacKa ONEpPEeHus MOMyrailunkoB B MEPBOM IMOKOJIE-
Huu. CkpenuBanue 3Tux ruopuaos B F , Jlaet TAKOM K€ pe3ysbTaT, KaKk U Ju-
ruOpuaHOoe ckpeniuBanue: 4 (EeHOTUIMMYECKUX Ki1acca, @ UMEHHO 9 3eleHbIX, 3
royObIX, 3 sxenThiX U 1 Genbrit momyrait (puc.51).

Q AB Ab aB ab Puc.51. Komminementapaoe
3 B3aHMMOJICHCTBHE I'€HOB B
coorHolrenun 9:3:3:1.
AB ; ;
P X
AABB AABDb AaBB AaBb
CCpp ccPP
Ab F
AABb AAbb AaBb Aabb CePp CePp
9/16 C-P-
FZ
aB 3/16 C—pp
3/16 ccP—
AaBB AaBb aaBB aaBb
. 1/16 ccpp
4 y Puc.52.
ab y KommnemenrapHoe
B3aMOJICHICTBHE I'CHOB
AaBb Aabb aaBb aabb B COOTHOILICHUHU 9.7
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r r HenomuHaHTHBIE auienyM TIE€HOB, CaMOCTOSI-
P X TEIbHO HE BIMAIONIME HA MPHU3HAK, JAIOT JOMHU-

AADD 2aBB HaHTHBIN Tpu3HaK B F ¥ pacuiensienue Bo BTOpoM

cdeprueckas | chepuueckas ~ OKOICHHH B mporopuuu 9:7. Ilpu ckpermBaniy
) JTYIIUCTOTO TOPOIIKA ¢ OJUHAKOBBIM (DEHOTHUIIOM
F, T.e. OCNIBIMU LIBETKAMH, HO pa3HBIMH T'€HOTHUIIAMHU,

NOJTy4yaeTcsi Takoi pe3ynbraT (puc.52)
AaBb i Ecii KoMIIEMEHApHbIE TEHBI CAMOCTOSATEBHO

JIUCKOBHIHASA
F, ; MPOSIBATCSL B TOM WJIM MHOM BUJIE, B (PEHOTHIIC
F, npousoiiner pacuierienue B nporopiuu 9:6:1
(puc.53).

A-B-  A-bbumaaB—  aabb Inucmamuueckoe 63aumooleicmeue Heau-

nwckoBuHAs chepuieckas yuHenHas  J1@/IbHBIX 2€H06. TNl B3aUMOJCICTBUSA T€HOB,
Puc.53. Kommiemenrapuoe IIpU KOTOPOM OJMH I'€H IIOAABJIACT nercTBUe apy-

B3aMMOJICHCTBHE ICHOB B roro HeauIeJIbHOIO I'€Ha, Ha3bIBAIOT AIUCTA30M.

cooTHomeHu: 9:6:1. Henp3s myraTh NOHATHS 3MKMCTa3 U JOMUHUPO-

BaHue. [Ipy TOMMHUPOBAaHMM B3aMMOJEUCTBYIOT
aJlIeNbHbIE M€HBI, KOTI/1a JIOMUHAHTHBIN ajulelb MOAABIISIET pereccuBHbIi. [lpu
SIMCTA3€ OJMH CTPYKTYPHBIM I'€H, JaK€ pPacCIOJIOKEHHBbIM Ha JAPyrou Xpo-
MOCOME, MOJABISIET IPYroi HeaJuleabHbIM reH. TOT IeH, KOTOPBI NMOAAaBIsAET
NEHCTBUE JIPYroro, HA3bIBAIOT SMUCTATHKOM (MHTHOUTOPOM).

Onucra3 ObIBa€T JTOMUHAHTHBIM M pelecCUBHBIM. [Ipy TOMHHAHTHOM SMH-
CTa3e B KauyecTBE I'€HOB — MHIMOWTOPOB BBICTYNAIOT JIOMUHAHTHbIE TeHbl. [lpu
JIOMMHAHTHOM d1mcTase Gperorun F, pacierusercs B nponopiwu 13:3 mmm 12:3:1.
(puc.54-55), ipu pereccuBHOM 9:3:4.

Ilonumepnoe e3aumooeiicmeue HeannenvHvix 2eH06. OTINYAETCS OT SIIU-
CTa3a M KOMIUIEMEHTapHOIO BO3ACUCTBUA. Eciu mpu KOMIUIEMEHTapHOM B3au-
MOJICICTBUM HEAJUIEJbHBIX T€HOB MX JOMUHAHTHBIE AJUIENIH, IIPU COBMECTHOM
COYETAaHWH B TEHOTHUIIE, OOYCIOBIMBAIOT HOBOE (DEHOTUNHMUYECKOE IMPOSIBICHHE
IIPU3HAKOB; IIPH 3IUCTA3€ OMH U3 I'€HOB IOJABISAETCS APYIMM, TO MOJUMEPHS
— 3TO OOYCJIOBJIEHHOCTb OJTHOTO IPHU3HAKA OJJMHAKOBBIM JIEUCTBUEM HECKOJIBKHUX
T€HOB: «MHOI'O T€HOB —> OJMH MPU3HAK.

[TomumepHOE B3aUMO/IEICTBHE HEAJUIETHHBIX TEHOB MOXKET OBITh KyMYJISITHB-
HBIM U HEKyMYJISITUBHBIM. [ [py KyMyIsITUBHOH (HAaKOIIUTEILHOW) OJMMEPHH CTe-
TMIEHb [TPOSIBIICHUS IPU3HAKA 3aBUCUT OT CyMMUPYIOILIET0 IeicTBUS TeHOB. Yem 00J1b-
1€ JOMUHAHTHBIX aJuIeJIeil TeHOB, TEM CUJIbHEE BBIPAYKEH TOT WJIM MHOM IIPU3HAK.
Pacuienenne F, o penotumty mpu 5ToM MpoMCXoauT B COOTHOIEHNH 1:4:6:4:1.
[IpumepomM MOKET CIyKUTh HACIEI0BAaHUE LIBETA KOXKHU. JTOT MPU3HAK HACTIE-
JyeTcsl IByMsl llapamMH HeaJUIeJIbHbIX T€HOB.
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Bemas Benas Benas 3eneHas
AAIl aaii
benas
bemas
Aali
Benas LiBeTHas Benas Kentas 3enenas
A-I- A-ii aaii
aal-

Puc.54. Duucratnyeckoe B3auMonelictsue Pwuc.55.20nucraTuueckoe B3auMOIeiCTBIE

IreHOB B cooTHomeHun 13:3. reHoB B cooTtHomeHuu 12:3:1.
6\ 9 AIAZ AlaZ alAZ alaZ
A A

AAAA | AAAa | AaAA | AaAa

AlaZ

AIA] A2a2 AlAl a2a2 Alal A2a2 Ala] a2a2
alAZ

Alal A2A2 Alal A2a2 alal AZAZ alal A2a2
aa

Alal Azaz Alal oo a3 A2az a3, 3,3,

Puc.56. [TonnmepHoe B3aumMozeiicTBHE T€HOB B COOTHOLIEHUN 1:4:6:4:1.

[Ipy HEKyMYJATUBHOW NOJMMEPHUHM IPU3HAK HPOSBISAETCS IPU HAIUYUU
XOTs1 OBl OHOTO W3 JIOMUHAHTHBIX ajulelel MOJMMEpHBIX reHoB. KommuecTBo
JOMUHAHTHBIX aJUIEJIEN HE BIIMSET HA CTEIEHb BBIPAXKECHHOCTH ITpu3HaKa. Pac-
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mernenne o Genotuny B F, IIpu 3TOM NPOMCXOAUT B COOTHOmIEHHH 15:1.
Hanpumep, cTpy4yok nactyuibeid CyMKH ObIBa€T TPEYTOJIbHBIM HJIM OBAJIbHBIM.
Ecnu ckpectuth 3TH BE€ Pa3HOBUIHOCTH, B MEPBOM IOKOJIEHHHM BCE CTPYYKH
OyayT TpeyroibHOU GOpMBI. Y THOPUIOB BTOPOTO TOKOJIeHUs 15/16 Tpeyronb-
HBbIE CTPYYKH, a y 1/16 — OBaIbHBIN.

Ilierorponus. fIBneHre MHOKECTBEHHOTO JEUCTBUA I'eHa. Beipaxaercs B
CIIOCOOHOCTH OJTHOTO T€HA BIHATH HA HECKOJIBKO (DEHOTUIMUYECKHUX MTPU3HAKOB.
[IneiioTpornus UMEET XMMUYECKYIO OCHOBY: OJIMH O€JIOK - (PEpMEHT BIIUSET HA
MOSIBJIEHUE HECKOJIBKUX HACIIEyeMbIX NPHU3HAKOB. I. MeHnenb nepBbiM orpe-
nenun miedorponuto. OH 3aMeTHII, 4YTO y PACTEHUM ¢ KPaCHBIMU LIBETAMU €CTh
KpacHbIE MSTHA Y OCHOBAHMS JIUCTHEB, & CEMEHA KOPUYHEBBIE WM CEpble. ITO
MHOKECTBO ITPU3HAKOB OMNPE/ECIEHO OJTHUM I€HOM.

VY denoBeka ecTh pelieCCHBHAs HACIEACTBEHHAsI OOJIE3Hb — CEPIIOBUIHAS
anemus. MyTanus B reHe, KOAUPYIOLIEM CUHTE3 INIOOMHOBON 4acTH B TEMOIJIO-
OuHe (3aMeHa OJHOW aMHHOKHCIIOTHI), BBI3BIBAET CEPHOBHUIHYIO (HOpMY SpH-
TPOLUMTOB, U3MEHEHUS B CEPACUYHO-COCYIUCTON, HEPBHOM, MUILEBAPUTEIBHON
U BBIICIUTEIBHON cucTeMax. [ OMO3UTOTHI B paHHEM BO3pacTe MOrudaroT.

[InerioTponusi — MHOKECTBEHHOE JECHUCTBUE TE€HA, OJWH TE€H MOXKET
BIMATh Ha Pa3BUTHE HECKOJIBKUX MpHU3HAKOB. Ha BO3MOKHOCTH IpPOSIBICHMS
HAaCJICACTBEHHBIX MPU3HAKOB OKAa3bIBAECT BIMSHUE BHEIIHsA cpena. ['eHoTun —
ATO CHUCTEMa B3aMMOJICHCTBYIOIINX MEXKIy COOOM TeHOB.

Moaupuuupyromee AelicTBHEe I'eHOB B reHoTune opranusma. Hapsny
C OCHOBHBIM I'€HOM MOT'YT MPHUCYTCTBOBaTh I'€HbI, KOTOpPBIE caMH O cebe He
HECyT MpHU3HAKa, HO MOTYT OCNAOMSATh WM YCHJIMBATH €Tr0 MPOSBICHHE. JTO
reHsl — MoAudukaropsl. Hanmpumep, y NATHUCTOM KOPOBBI OKpacka 00ycioBe-
Ha OJJHUM OCHOBHBIM PELIECCUBHBIM I'€HOM U JByMs MoaudukaTtopamu. 13 Hux
OJTMH yCWJIMBAET 0Opa30BaHUE OCNBIX MATEH, a IPYrou ee ocnadiser. B pe3ymb-
TaTe JeHCTBUA MEPBOTrO TeHa Y KOPOBBI OOJbIIE MOSBIAIOTCSA Oelnble MATHA, a
BTOPOI'O — YEpHBIE.

VY uenoBeka BCTPEUAIOTCS HECKOJIBKO TUIOB OpaxuIaKkTHIHH (KOPOTKOMa-
JIOCTh): OT ¢1aboro 10 CHIILHOTO yKOpoueHus nanbles. [eHotun O0onsHbIX Bb,
3I0pOBBIX JitoAe — bb. B pesynbrare n3ydeHus: poAOCIOBHBIX TaKUX JIIOAEH
CTaJI0 U3BECTHO, YTO JAHHBIA MPU3HAK PA3BUBAETCS O]l BO3JECTBUEM OCHOB-
Horo (B) rena u rena monudukaropa. ['enbsl MoauduKaTOpsl, pelecCuBHBIC
T€Hbl, B TOMO3UTOTHOM COCTOSIHUM (N) NPUBOAST K CHJIBHOMY YKOPOYEHHUIO
MajbIeB, JOMUHAHTHBIE TEHBI B TOMO3UTOTHOM COCTOSTHUU MPHUBOJISAT K ci1abo-
My YKOPOYEHHMIO MaJbLEB. Y FE€TEPO3UTOT CPEIHEE YKOPOUEHHUE MAJIbIIEB.
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KiroueBble ciioBa: HeayuieNbHbIE TeHBI, KOMIIEMEHTAPUS, IUICHOTPOIIHS, JIHCTA3,
Monudukarop.

Bonpocs! u 3axanusi:

1. Uro BHI 3HaeTe 0 popMax B3aMMOJACHCTBUS aJUIEIbHBIX TEHOB?

2. Uro BHI 3HaeTe 0 POpMax B3aMMOJEHCTBHS HEAJUICIBHBIX TEHOB?

3. Kak Bbl noHMMaeTe KOMILUIEMEHTApHOE B3aumozeiicTeue reHoB ? Ilpusenure
MIPUMEPBL.

4. Kakoe B3auMOJIeliCTBHE T€HOB HA3LIBAETCS DIIUCTA30M?

5. UTto Takoe MONMMEpHOE BIUSHUE HEAIICIbHBIX TCHOB?

3agaHus AJ5 caMOCTOATeJIbHOMH padoThI:

3anaual. Cpenn pepMEHTOB, yYaCTBYIOMNUX B O00pa30BaHUN XJIOpodHiUIa y sd-
MeHs, uMmeercs ABa (hepMeHTa, OTCYTCTBHE KOTOPBIX IMPHUBOIUT K HAPYIICHUIO
CHHTE3a 3TOro nurMeHra. [Ipyu oTcyTCTBMM OIHOTO M3 HUX, pACTEHHE CTAaHOBHUTCS
0eJIbIM, eCIM OTCYTCTBYET APYroi — skenThiM. [Ipu oTcyTcTBIH 000MX (hepMEHTOB
pacrenue Taxke Oyner OenbiM. CHHTE3 Kakaoro (epMeHTa KOHTPOJIHPYETCS JI0-
MHUHAHTHBIM Te€HOM. ['eHBI HaxXoOATCd B Pa3HBIX XpOMOCOMax. Kakoe moTroMcTBO
CIIeIyeT OKUAATh TIPU CAMOOTIBUIEHHH T€TEPO3UTOTHOTO TI0 000MM TeHaM STUMEHs?

3apaua 2. [[BeT KOXH 4YeOBEKa OMpPEEeNIeTCs] B3aNMOICHCTBIEM T€HOB IO THITY
MOJIMMEPHUH: LIBET KOKM TeM TEMHEE, 4eM OOJIbllle JOMMHAHTHBIX T€HOB B I'€HO-
TUIIE: €ClId 4 IOMHUHAHTHBIX I'€Ha — KOXKa 4epHas, eciad 3 — TeMHas, eciu 2 —
cMmymasi, eciad | — cBetnasi, €CliM BCE TeHbl B PELIECCHBHOM COCTOSIHUHM — Oenasi.
My>kunHa cO CMYIVION KOXKel KEHHJICS Ha YKEHILIUHE CO CBETIION KoxKel. 6/8 yacTh
JICTeH B 3TOM CEMbE POIMIIUCH CO CMYIVION M CBETIION KOXkeH, 2/8 4acTh ¢ TeMHOMU
u Oernoii koxkei. OrnpenenuTe TeHOTHITBI POTUTENEH.

3apgaua 3. OT ckpermuBaHus MOPOJ, UMEIOLINX ONEPEHHbIE U HEONEPEHHbIE HOTH,
B F, MOsBIAIOTCA UBIIUIATA C ONIEPEHHBIMM HOTaMU. Bo BTOPOM MOKOJIEHHH NPOMC-
XOIUT paclierieHre mo GeHoTuIy B oTHOImEHUH 15/16 ¢ onepeHHbIMU HOTaMH U
1/16 HeomepeHHBIMH, T.€. HAOMIOMaeTCs MBa peHOTHUIHUECKNX Kiracca. CKONMBKO 13
nosy4yernbix B F, w3 1120 OpliuisSt ©UMEIOT ONepeHHbIC HOTH?

3anaua 4. Y nomaneil yepHas MacTh TOMHHHPYET Haa peDKeil. UepHas U pbDKas
OKpacka peryjiupyercsi BTOpoi Napoil HeaJuleJdbHbIX T€HOB. PeliecCUBHBIN amienb
MOJIABIISIET JAEATENBHOCTh TeHa OTBETCTBEHHOTO 32 OKPACKY, B PE3yNbTare JIOIaIn
cTaHoBsATCS Oeioit MacTi. KoHb 4epHON MacTH CKpEIIUBaeTCs ¢ KOOBUIOH phiKe
MacTi. B moToMcTBe OBUIO TOJYYEHO JIOIIAIH YSPHOM, PhDKEH, OEI0N OKPaCKH.
Onpenenure renorun poxurenei u rudbpunos F u F,.
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§ 23. OBINME 3AKOHOMEPHOCTH UBMEHYNUBOCTHU

N3MEHYHBOCTh — 3TO CIIOCOOHOCTH JKMBBIX OPTaHU3MOB MPUOOpPETaTh HO-
BbIE TIPU3HAKU M CBOWMCTBA. PaznmuuarorT jBa THUIA M3MEHUMBOCTH: HEHACJEIl-
CTBEHHYIO WM (DEHOTHUMHMYECKYIO W HACIEACTBCHHYIO WJIM T€HOTHITHYECKYIO.
deHoTUIIMYECKAs, B CBOIO OYepe/lb, MOAPA3ACIAETCS Ha MOAU(PHUKAITMOHHYIO
U OHTOTeHEeTHUYeCKyr. OHTOreHETHYeCKass W3MEHUMBOCTh — W3MEHYHMBOCTD,
MIPOUCXOIAIIAS B TIPOIECCE JKU3HU OpraHu3Ma U MPEACTABIIAIONIas cCo00i pas-
JUYHE MEXKTY MOJIOABIM M B3POCJIBIM OPraHM3MaMH Ha Pa3HbIX dTanax pa3Bu-
tus. [Topsimok W3MeHeHU He HapylIaeTcs, T.K. CXeMa pa3BUTHUS ONpeJecHa
reHOTUNoM. MonudukanronHas M3MEHYMBOCTH 3aKJIFOYAETCS B TOM, YTO TIOA
JICHCTBUEM pa3HbIX YCJIOBHI BHEUTHEH Cpelbl y OPraHU3MOB OJHOTO BHJIA, I'e-
HOTHUIUYECKH OJIMHAKOBBIX, HAOIIOAETCS U3MEHEHHE MTPU3HAKOB ((heHOTHTA).

HacnencTBeHHass M3MEHYMBOCTh CBSI3aHA ¢ W3MEHEHHEM TeHOoTuma. [ eHo-
TUTIMYECKass M3MEHUYUBOCTD MOAPA3ICIISICTCS Ha KOMOMHATUBHYIO M MYy TaIlMOH-
Hyto. [Ipy kKOMOMHATUBHOW W3MEHYMBOCTH CAMHU T'€HBI U XPOMOCOMBI HE Me-
HSIOTCS, APYTUM CTAHOBHTCS JIUIIb WX codeTaHne. KomOMHAaTHBHAS M3MEHYH-
BOCTh — 3TO WU3MEHYHMBOCTH, KOTOPas BO3HUKAET BCJICICTBUE PEKOMOWHAIIMH
T€HOB B IPOIIECCE KPOCCHHTOBEPA, BCIIEACTBUE HE3aBUCHMOTO PACXOKIACHUS
XpOMOCOM BO BpeMs Meio3a, peKOMOWHAIIMKM XPOMOCOM BO BPEMS CIIHSHHS
ramer.
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Mymayuonnaa uzmenuugocmsy. 1IpUBOIUT K MU3MEHEHHIO KOJIMYECTBA U
Ka4yecTBa T€HOB U XPOMOCOM. TepMUH «MyTalus» BBEN B HAyYHOE OOpaleHue
B 1903 1. romnmanackuii renetuk [. Jle ®pus. B Teuenue mHorux yer Haod-
Jrofas 3a MyTalued pacTeHui, oH CHOPMYIUPOBAT MYTALMOHHYIO TEOPHIO.
OCHOBHBIE TTOJIOKEHHSI MyTallMOHHOW TEOPUU B COBPEMEHHOW TPAKTOBKE BbI-
AT TakK:

— Myrtanuu BO3HMKAIOT BHE3aITHO, CKAaYKOOOpa3HO, OHM HE UMEIOT OIpe-
JICTICHHBIE HAIIPABJICHUS;

— MyTtauun HOCAT MHAMBUIAYAIBHBIA XapaKTEp, TO €CTh BCTPEUAOTCS Y
OTJEIbHBIX UHAUBUIOB IOIYJISALINH;

— OHu He TepsTCs U NEePEealTCs U3 MOKOJIEHUS B TIOKOJIEHUE;

— MyTauuu ABIAIOTCSA Ka4€CTBEHHBIMU U3MEHEHUSAMU;

—  MyTamuu nposiBISIOTCS O-pa3HOMY U MOTYT OBITH JOMUHAHTHBIMH H
PELECCUBHBIMY, TIOJIE3HBIMU U BPEAHBIMM, OTIIMYATHCA 10 CHUJIE CBOETO BIIWS-
HUS Ha OPTaHW3M, BBI3bIBaTh HE3HAYUTEIbHBICE M3MEHEHUS B €ro paboTe miu
3aJ1eBaTh KU3HEHHO BaXKHbIE MPU3HAKU U OBITh JIETAIBHBIMHU;

— BepositTHOCTh OOHApYKEHUSI MyTalliil 3aBUCUT OT KOJIHMYECTBA UCCIIEIO0-
BaHHBIX 0COOEN;

— OpHu ¥ Te %e MyTallud MOTYT BO3HUKATh TOBTOPHO.

[To3xe MyTalmoHHAs TEOPHUsS] BCECTOPOHHE Pa3BHBAJIACh M OBUIO OTKPBITO
MHOI'O THUIIOB MyTallHOHHON M3MEHYUBOCTH.

I'ennvie mymayuu. 1 eHHbIE MyTallUH IPOUCXOAAT HA MOJIEKYJIIPHOM YPOB-
HE M 4aCTO MPUBOMAAT K MOSIBIICHUIO HOBBIX KauecTB B (eHOTHIIE. | €HHBIE MYy-
Taluu OBIBAIOT ABYX THMOB. OIUH U3 HUX 3aKJII0YAETCs B M3MEHEHUU TOCTe-
JIOBaTeJIbHOCTH HYKJIeOTHAa. MI3MeHeHne nociie10BaTeIbHOCTH HYKJIEOTHUI0B
ObIBaeT IByX TUIIOB:

@) 3amMeHa IIypUHOBOIO OCHOBAHHUS Ha JIPYroe MypHuHOBOE, WIH OJITHOTO ITH-
PUMHIMHOBOIO HA APYyroe NUPUMHUANHOBOE HA3bIBACTCS MPAH3UUUA.

0) 3ameHa MyprUHOBOTO OCHOBAHUS HAa MUPUMUANHOBOE W HA0OOPOT HA3BI-
BACTCs MPAHCEEPCUSL.

Jlpyroii TN TEHHON MyTalMM — U3MEHEHHe nopsaka HykieotuaoB B JTHK
1, COOTBETCTBEHHO, U3MEHEHHE II0CIIEN0BATENBHOCTH HYKJIEOTHIOB B I'€HE —
onHoi u3 nenouek JIHK. BonbIIMHCTBO r€HHBIX MyTaluid MPOUCXOAUT TAaKUM
oOpazom. Hanpumep, u3mMeHeHUE KoJla JTU3MHOBOM KHUCIOTHI 13 AAA B YAA,
mmroTamMuHOBOrO Koza u3 1A' B YAI M3meHneHune KoqoHa aMUHOKHUCIIOT Ha KO-
JIOH TEPMHUHATOPA, MPUBOAUT K MPEKIACBPEMEHHOW OCTAHOBKE CHHTE3a Oelka.
[lo Tumy mposiBIEHUs y TETEPO3UTOT MYTALMU MOTYT OBITh: 1) JTOMHUHAHTHOM
MyTaluen 2) perneccuBHOU myTtanuent (puc.57).
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[TpumepoM TOMUHAHTHOW MYyTallMM MOTYT OBITh MOJWAAKTUINS (JIUIIHHUE
najblibl), KaTapakTa, OpaxuaakTuins (KopoTkonanocTs). [Ipumep peueccuBHoiM
MyTaluu: rTeMo(rTus, JaTbTOHU3M, BpPOXKICHHASI KapPIUKOBOCTh, aTbOMHU3M.

MyTauuy 1mo xapakrepy HMX MOSBICHHUS ObIBAIOT CIOHTAHHBIE W WHIY-
nupoBaHHble. CIOHTAHHBIE MYTallMd BO3HUKAIOT €CTECTBEHHBIM ITyTeM IOJ
neiicTBueM (akTopoB cpeabl obutanusa. [IpuurHaMu BBI3BaBIIMMU MYTAallHH
ABJISIOTCS MyTareHsl. Hanuume MyTareHHbIX ()aKTOPOB B OKpYJKarolien cpese
MOJKET MOBBICHTH YPOBEHb CIIOHTAHHOW MYTAaIlMU B HECKOJBKO Pa3.

NuayurpoBaHHble MyTallUd — UCKYCCTBEHHO BBI3BAHHBIE JIEHCTBUEM MY-
TareHHbIX (PAKTOPOB. DTH MYTAreHbl JENSATCS Ha TPHU TPYIIBL: GU3HUECKHE
(paanoaKTUBHOE U3Ty4YEHUE, PEHTTEHOBCKOE U3IyYeHHUe, TeMIeparypa, u T.1.)
XUMHUYeCKue (OpraHMYecKre U HEeOPraHWYeCKHE BEIIeCcTBa), OMOJIOTHYECKHE
(BUPYCBI, TOKCUHBI).

1. Ctpykrypa JHK u Genka 10 MmyTanuu
ATG GGC ATC GGC TTT ACG

DNK
TAC CCG TAG CCG AAA TGC
¢ 0 4 ¢ \ 8
AUG G GC AUC GGC Uuuu C
i-RNK
Benok Met - Gli - 1le || Gli + Fen [ Tre
1. Crpykrypa AHK u Genka mocie myTtannn
MNossneHne An T WcyesHoseHne An T
v
ATG AGG CAT €CGG TTT ACG
DNK
AC TCC GTA GcCcC AAA G C
Y 4 N ¢ Y 9
AUG AGG CAU CGG UUU C
i-RNK
Benok Met -I Arg H Gis |- Arg | Fen || Tre

Puc.57. I'eansie myTaruu. 1) — ctpykrypa JJHK u 6enka mo MmyTannu;
2) — ctpykrypa JIHK u 6emka mocie MyTarum.

MYTaIII/II/l M0 MECTY MX BO3ZHUKHOBCHHUA OC/ATCA HAa I'CHCPATHBHBIC U
COMAaTrn4YcCCKuc. FGHCpaTI/IBHBIC MyTalluhl BO3HHUKAIOT B IIOJIOBBIX KJICTKAX Onu
HC BJIMAKOT HA MPU3HAKUW JAHHOT'O OpraHU3Ma, a IMPOABJIAIOTCA TOJIBKO B CICAY-

102



foreM mokosieHu. C TOYKH 3peHHS TPUPOABI, MEXKTy STUMH BUIAMU PA3HULIBI
HET: W TOT, ¥ IPYTOil BO3HUKAIOT B XpoMocoMax. Ho B mposiBJIeHNN TTPU3HAKOB U
TS CeJIEKIIMU pa3HuLa ecTh. Ecnu MyTarst JOMHHAHTHA, OHA TIPOSBUTCS B TIEP-
BOM MOKoJIeHnHU. Eciu perieccuBHa — BO BTOPOM WJIH CIIEAYIOIIMX MOKOJIECHHSIX.

Comarnyeckne MyTalllii BOSHUKAIOT B COMAaTUYECKUX KJIETKaX. JTU MyTa-
MU HE TIEPETAIOTCS MMOTOMCTBY IOJIOBBIM ITyTEM, HO MPH BETETATUBHOM pa3-
MHOXXEHUHU COXPaHSIOTCSI.

MyTauuy 1o aganTUBHOMY 3HAYEHMIO, T.€. BOBMOXKHOCTH MPHUCIIOCAOIH-
BaThCSl K BHEITHUM YCIIOBHUSIM, OBIBAIOT: TMOJIE3HBIE — IMOBBIMIAIONINE KH3HE-
CIOCOOHOCTh 0CO0€i; HEeHTpalibHble — HE BIMAIOLIME HA YKH3HECIOCOOHOCTh
oco0eii. MyTalmu, CHIKaroIUe JKU3HECTIOCOOHOCTh 0C00ei, Ha3bIBAIOTCS TIOTY-
nerajabHbIMU. [Ipumepsl momysaeTanbHOM MyTalMH: KOPOTKOHOTHE OBIIbI, TE€MO-
¢wms. MyTtaiun, KOTOpbIe OCTaHABIMBAIOT JKU3HEAEATEHHOCTh OpPraHu3Ma B
SMOPHOHATIBHOM HJIHM TIOCTIMOPHOHAIEHOM TIEPHOJIC, HA3bIBAIOTCS JICTAIHbHBIMH.

Xpomocomnwte mymayuu. Kaxipiii OMOIOTMUECKUNA BUI OTIMYACTCS OT JIpy-
rOro KOJIM4ECTBOM, (JOPMOIl M pa3sMepoM XpOMOCOM. MyTaly BbI3bIBAIOIIUE
W3MEHEHHSI CTPYKTYPbl XpPOMOCOM HAa3bIBAIOTCS XPOMOCOMHBIMU MYTalUSIMH
(puc.58).

Jlenenusi — yTpara CpefHel 4acTU XPOMOCOMBI; OYRIUKAYUA — YABOCHUE
OJTHOTO U TOTO € y4acTKa XpOMOCOMBI, #HEepcUusa — MOBOPOT y4yacTKa XpOMO-
combl Ha 180, mpancirokayus — oOMEH y4acTKaM MEKIy HETOMOJIOTHYHBIME
XPOMOCOMaMH.

HNuBepcus Tpancnokanus Henenus Aynnukanus

Puc.58. Xpomocomusie mytauuu. (Kaxxaas Oyksa andasuta 0003Ha4aeT OIUH I'eH).
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I'enomnvie mymayuu. Ilonumionauss — KpaTHOE yBEJIMYEHUE YKCTIA Tario-
UIHOTO Habopa XpOMOCOM. YueHbIe, 00pabaThiBas CEMEHa paCTEHUIN KOJIXHUITHU-
HOM, TOJIy4al0T MOJUIIOUHbIE Gopmbl. KomxuiinH OnokupyeT AeneHue Kie-
TOK Ha cTaguu MeTadaszbl, 1 006 XpOMOCOMBI OCTAIOTCS B MATEPUHCKON KIIETKE.
[Monunnouaus ObIBaeT AByX BUIOB: A6MONOIUNIOUOUA T AJLIONOTUNILIOUOUSL.

Aemononunnoudusa — KpaTHOE yBEJIMYEHUE TaluIOUAHOrO Habopa XpoMo-
COM y 0co0eil OmHOTO BUAA. ABTONMONHMILIONANS ObIBaeT cOATaHCHPOBAHHOU
(4n,6n,8n, u T.0.) 1 HecOamancupoBaHHOU (3n,5n,7n u T.4.) Y pacTeHUil co
cOaJlaHCUPOBAHHOM aBTOIOJIUIIJIOUIUEN CTBOJIBI, JINCThS, LIBETHI U CEMEHA Obl-
BaIOT KPYIHEE, 10 CPABHEHUIO C JTUIIJIOUIHBIMH.

Annononunnoudus — HACIEICTBEHHOE W3MEHEHHE, 3aKJIIOYAOIIEecs B
KpaTHOM YBEJIMYEHHUU YMCia HA0OPOB XPOMOCOM IPHU MEKBHUIOBBIX MM MEXK-
POIIOBBIX CKpEIIMBAHUSIX.

B 20-x romax XX B. I'Jl. KaprieueHKO cMOT' CKpECTUTh KamycTy C pelib-
Koi. Y rubpuya B AUTUIONIHOM Habope Obu1o 18 xpoMocoM: 9 penednsix u 9
KaIlyCTHBIX, HO IPU MEH03€ peleYHbIE U KAITyCTHBIE XPOMOCOMBI HE KOHBIOT U~
poBaH, MOATOMY 00pa30BaHKE MOJIOBBIX KJIETOK HAPYIIAIOCh U THOPU] OCTa-
Bajicsi crepwiibHbIM. [./]. KapneueHko HCKyCCTBEHHO BbI3Basl MOJUILUIOUIUIO,
YABOUB C TIOMOMIBIO KOJXHUIIMHA XPOMOCOMHBIM HAa0Op KalyCTHO-PEACYHOTO
rubpuaa. Y 3ToH HOBOW MOJUIUIOMTHOW (DOpMBI Kaxkaas KJIeTKa couepikaia
JTUTUTOMTHBIA Ha0Op XpOMOCOM PEIbKH M IUTIIONIHBIA HAOOp XPOMOCOM Ka-
nycthl. (18R+18B) u crana gaBath cemeHa. B pesynbrare CIUsHUS MOJOBBIX
KJIETOK C JWUIUIOMJIHBIM HAO0OPOM XPOMOCOM, OBLIO TMOIYYEHO TILUIOJOBUTOE
TETpaIuIOuAHOE pacTeHue ¢ 36 xpomocomamu. Berpewaercs rerparnioniHas —
28, rexcariongHas — 42 XpoMOCOMHasl MIIEHUIIA, TETPATIOUIAHBIN Xjom4ar-
HUK — 52 XpOMOCOMBI.

Aneynnoudus — HEKPATHOE YBEJIMYEHUE WM YMEHbBIIECHHE YHUCIIA XPOMO-
coM. BenencTBue HepacxokaeHHs! KAKOH-JIM00 apbl TOMOJIOTMYHBIX XPOMOCOM
B Mei03€e OfHa U3 00Pa30BaBIIMXCSA TAMET COIEPKUT HA OAHY WJIM HECKOJBKO
XpOMOCOMY MEHbIIE, a Jpyras — Ha OJIHY WJIM HECKOJIbKO Oombiue. M3numex
WJIM HEJIOCTAaTOK XPOMOCOM BBI3BIBAET OOJBIINE N3MEHEHUS B (DEHOTHIIE.

3akon zomonozuueckux psadoe 8 HAC1E0CHBEEHHOU UIMEHYUGOCMU. 3AKOH
TOMOJIOTHYECKUX PSAJIOB OTKPBUI BEIUKHUM pycckuil yuensid H.J. Basunos, u3sy-
Yas 371aKoBble. BUbI U pofibl, TeHETUYECKH ONM3KUE, XapaKTePU3YIOTCS CXOIHbI-
MU PsiIaMU HACJIECTBEHHON M3MEHUMBOCTH C TaKOW MPABHIBLHOCTBIO, YTO 3HAS
psa ¢opM B mpeaenax OIHOIO BHA, MOKHO NPEABHUIIETh HAXOXAECHUE Mapal-
JEeNbHBIX (JOPM y IPYTUX BUAOB U POAOB. UeM OMike TeHeTHUECKH Pacroyoke-
HBI BUJIBI, TEM TIOJTHEE CXOJICTBO B PSI/IaX X M3MEHYMBOCTH. Ha mpumMepe 31makoB
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H. V. BaBuinoB moka3sai, 4To CXOIHbIC IPU3HAKH HAOIIONAIOTCS Y PA3HBIX BUJIOB
JAHHOTO ceMeicTBa. Tak, y MIIeHUIIbI, SYMEHsI, OBCa U KyKypy3bl ObIBaeT Oenasi,
KpacHasi ¥ 4epHasi OKpacKa 3€pHOBOK, CYIIECTBYIOT TOJIbIE M IJICHYATHIE 3€p-
HOBKH, BCTPEUAIOTCS KOJIOChS C [UIMHHBIMU U KOPOTKMMHU OCTSIMH, O€30CThIE U C
B3Iy TUSMHU BMECTO OcTell. B xone nmocienyromux HaOmoneHuil ObII0 BBISICHEHO,
YTO JIaHHBIM 3aKOH MPUMEHUM HE TOJIBKO JUIS PACTEHMI, HO paclpOCTpaHsAET-
Csl Ha JKMBOTHBIX U Ha MUKpOOpraHu3M. Tak, aJbOMHU3M BCTpEUaeTCsl y BCEX
KJIACCOB MTO3BOHOUYHBIX )KMBOTHBIX, KOPOTKOMAIOCTh HAOMIOMAETCS y BCEX TIOPO
KPYITHOTO pOraToro ckora, oBell 1 co0ak. Onupasich Ha 3aKOH TOMOJIOTUYECKUX
PSIIOB, CEJIEKIIMOHEPHI BBIBOASAT HOBBIE COPTA PACTEHUM.

Moougpukayuonnan usmenuueocms. Be1zBana TeM, 4TO BCE OPraHU3MBbI
B TOM MM MHOW CTENEHU >KMBYT B DPA3HBIX YCIOBHSX, & MOTOMY BBIHYX-
JICHBl TI0-pa3HOMY pearupoBaTh Ha (aKTOpPhl OKpyKaromiei cpensl. Cae-
JICHUS] HAKOIJIEHHbIE 0 MOJIM(UKALIMOHHON M3MEHYMBOCTH MO3BOJIIOT MOHSTh
MEXaHH3M TPOSBICHUS HACICACTBEHHOW WH(GOPMAIIMU 3aKITIOYCHHON B T€HaX.
MoaundukamoHHasi U3MEHUYMBOCTh MPOSIBISIETCS] Y BCEX 0COOEH MOMyJIsIH,
T.€. HOCUT I'PyNIIOBOM Xapakrep.

Kaxnapiii opranu3M pa3BUBacTCs W OOMTAET B ONpEACICHHOW cpefe, HC-
IBIThIBasE Ha cebe aelicTBue ee (PaKTOPOB, CIIOCOOHBIX M3MEHUTH MOP(QOII0-
THYeCKUEe M (PU3MOJIIOTUYECKHE CBOWCTBA OpPraHW3MoOB, T.. (eHorum. Mop-
¢donornyeckue, PU3NOIOTUYECKHE U OMOXMMHUYECKUE KayecTBAa OPraHu3MOB
00yCTIOBJIEHBI HE TOJIBKO TEHETUYECKH, HO U (paKTOpamMH BHEITHEH CpeIlbl.

Knaccuueckum npumepom MoauuKalnoOHHOW U3MEHUYUBOCTH MOXKET CITy-
KHUTb M3MEHYHBOCTH (DOPMBI JINCTHEB y PACTCHUS CTPENIONUCTA, YKOPEHSIO-
IIETOCs MO/ BOAOW.Y OHOM 0COOM CTpesonucTa OBIBAIOT TPU BUJIA JINCTHEB |,
B 3aBUCUMOCTH OT TOTO, IJI€ JIUCT Pa3BUBACTCS: IO/ BOJIOM, HA IIOBEPXHOCTH
WJIM Ha BO3yXe. DTH pa3nuuus B popMe JTMCTHEB ONPEICISIOTCS CTETICHBIO UX
OCBEIICHHOCTH, @ HA0Op T€HOB B KJIETKaX Ka)JOro JHUCTa OJUHAKOB.

CriocoGHOCTh OJJTHOTO TEHOTUIIAa MEHATH (DEHOTHII, B 3aBUCIMOCTH OT yCJIO-
BUI BHEIITHEW CpeJibl, Ha3bIBaeTCsl HOpMOU peakuuu. Hopma peakiuu Beipaxa-
€TCsl B COBOKYIMHOCTH (DEHOTHUIIOB OPTaHU3MOB, ()OPMHUPYIOLIMXCS HA OCHOBE
OTIPEICTIEHHOTO TE€HOTHIIA, MO/ BIUSHUEM Pa3INYHBIX (HaKTOpoB cpeasl. Mo-
IupUKaMOHHAsT U3MEHYMBOCTh B €CTECTBEHHBIX YCIOBHUSX HOCUT MPHUCIIOCO-
OWTENBHBIN XapaKTep M B 3TOM CMBICIIE UMEET BaKHOE 3HAYCHHUE B DBOJIFOIIHH.
OOycIioBlIeHHbIE PA3JIMYHBIM BIUSHUEM CpPEIbl aJalTUBHbIE MOAU(UKALNUN
Jal0T BO3MOKHOCTb OPraHU3My BBDKHUTb U OCTaBUTh MOTOMCTBO B M3MEHMB-
LIUXCS YCIOBUSIX CPEJIbI.
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Takue mpu3HaKH, KaK pPOCT, Macca TeJjia, MUTMEHTAIMS KOKU M JAp. MPeJ-
PacoONOKEHHBI K MOAM(PUKAIMOHHONW M3MEHYMBOCTU. [Ipu3HaKu W CBOMCTBa
JKUBBIX OPraHU3MOB, HECOMHEHHO, 00YCJIOBJICHBI TeHOTUIIOM. Harpumep, mur-
MeHTaIusl Koku. Ho 0e3 ComHEeuHBIX Jy4el 3Ta HacJeICTBEHHOCTh HE TIPO-
saBUTCS. DaKTOphl BHEIIHEH CPeIbl BBIABJISIOT HACJICACTBEHHBIC MPHU3HAKH.
[ToaToMy Tipu pacnpocTpaHeHUH HH(EKIIMU B OTMPEICICHHOM MECTe HE BCE
3a0oseBaroT. Torma M MPOSIBISETCS CKIIOHHOCTH OIPEISIIEHHOTO TeHOTHIA K
TaHHOW MH(EKIINH.

OTBeTOM Ha BIWSHUE BHEIIHEH CPEIbl SBISCTCSA MPUCIIOCAOINBAEMOCTh
OpPraHu3MOB. Y YeJIOBEKa, MOJHUMAIOIIETOCS BBIIIIC YPOBHS MOPS, YBEITUYHBA-
€TCSl KOJIMYECTBO PUTPOLIMTOB B KPOBH. YBEJIUYCHHUE KOJIMYCCTBA MEJIaHUHA B
KOYKE 4YeJIOBEKa, TYCTOTHI IIEPCTH JKUBOTHBIX MEpe HACTYIIJICHUEM XOJIOJI0B —
TOXE MPUMEPHI MPUCITIOCAOTUBAEMOCTH OpraHu3MoB. Eciu Ha JMCThs pacre-
HUH TIOTaJaeT MEHBIIE CBETA, JTUCThSI CTAHOBATCS OOJIBbIIIE, YTOOBI YBEIUIHUTh
BO3MOXKHOCTh (DOTOCHHTE3a, TAKUM OOpa30oM MPUCIIOCAOIUBASACH K YCIOBHUIM
BHEUIHEW CPENBL.

KonuyecTBeHHBIC MPU3HAKK MEHSIOTCS CHJIBHEE IO/ BIIMSHUEM YCIOBHU
BHEIIHEH cpenpl. POCT, KOMMUYECTBO CEMSH W JIMCThEB, YPOXKAHHOCTh, BEC W
KOJIMYECTBO MOJIOKA Y JOMAITHUX *KHBOTHBIX 3aBHCAT OT yXoja 3a HUMU. M B
TOXKE BpEMsI KOJUYECCTBCHHBIC MPHU3HAKH OPTaHW3MOB OOYCIIOBJICHBI HACIICI-
CTBEHHOCTBIO. J[J1s1 TOrO, 4YTOOBI ONMPEACTUTh COOTHOLICHUE HACICACTBEHHOCTH
1 MOAU(UKAIIMN KOJTUICCTBEHHBIX MTPU3HAKOB, IPUMEHSIOTCS CTAaTUCTHYECKHE
MeTobl. CyIIHOCTh 3TOT0 METOJia — U3YyUUTh KaK MOXKHO OOJIbIIE MPEACTaBH-
TeJeH JaHHOTO BUAA U UX THOPUIOB. M3MEpsIOTCS MX KOJIMYECTBEHHBIC MTOKa-
3arenu (poct, Bec). Ha ocHOBE MOIyYEHHBIX JAHHBIX COCTABIISIOTCS rpaduKu
1 BBIBOJIUTCS CpefHee apu(PMETHUECKOE MO0 KaXKIOMY MPHU3HAKY.

3HaHKe MOAM(DHUKAIIMOHHBIX M3MEHEHHH Ba)KHO JUIS MeIUIMHBL Dopma
HOPMBI PEAKIIMU Ha KXy 0OJIe3Hb y Ka)XI0W JUYHOCTH CBOCOOpa3Ha.

KuroueBble ciioBa: TpaH3UIKs, TpaHCBEpCHs, adeppalius, AeIeus, IyTUTHKAINs,
WHBEPCHS, TPAHCITOKAIIHSL.

Bomnpocs! u 3aganus:

1. Pacckaxure 0 HaciaeICTBEHHON M3MEHYHMBOCTH.

2. Yro Takoe reHHas MyTauus?

3. OObsacHUTE, YTO SBISETCS XPOMOCOMHON U TEHOMHON MyTalHen.
4. Omnpexaenute 3Ha4YeHWE MOAU(DUKAIMOHHBIX U3MEHEHUH.

3agaHusa AJ5 caMOCTOSITeJIbHOMH padoThI:
Hanmmure pedepar Ha Temy «3HaueHHE MYyTalnii».
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§ 24. TEHETHUKA U 3JOPOBBE YEJIOBEKA

3aaueii TeHETHKH YeJI0BEKa SIBISICTCS] COXPAHEHNE U YKPEIUICHUE 37I0POBbSI
YeJlOBeKa, BBISBICHUE W MPOQHIAKTHKA HACIEICTBEHHBIX OONe3HEH u aHOMa-
JIMWA Pa3BUTHUSL.

Yenosek — («Homo sapiens» — yenoBek pa3yMHbIi), ¢ OMOIOrHYECKOM TOU-
KU 3peHHsI — CTPYKTYpHAs 4acTh OPraHU4eCKOrO MUPA U MPOAYKT AJTUTEIHHOTO
nporiecca 3BooIMH. [ToaTomMy 0011e0MoI0THYeCKIe 3aKOHBI, H3Y4aIOIINe K1-
BbIC OPraHU3Mbl, IPUMEHUMBI U K YEIOBEKY. BaxkHyro pob B mporecce Gopmu-
POBaHUS YEJIOBEKA KaK BBICIICH CTYIEHN T€HEAIOTUYECKOTO Pa3BUTHSI OpPTaHu-
YEeCKOT0 MHUpa WrparoT conuanbHble Gakropel. CorpanbHas cpena o0ycioBuia
MOSIBJICHUE Y YEJIOBeKa TAaKMX KauyecTB, KaK pa3yM, MHTEIJICKT, OJAPCHHOCTb,
peus, Tpynoatooue. Bornpoc o HacnenoBaHUM ATUX MPU3HAKOB CIIOXKEH, TaK KaK
Ha HUX BJIMSIOT KaK T€HEeTUYECKHE, TaK U COIHATIbHBIE (DaKTOPBHI.

['eHeTnka dYenmoBeka W3y4aeT SIBJICHHS HACICICTBEHHOCTH W W3MEHYHBO-
CTH B Pa3IMYHBIX MOMYJSAIHAX JIIOAEH, OCOOCHHOCTH TPOSIBICHUSI U PA3BUTHUS
HOPMAJIBHBIX M MATOJIOTMYECKUX MMPU3HAKOB, 3aBUCUMOCTH 3a00JICBaHMIA OT Te-
HETUYECKOM MPEAPACIIOIOKEHHOCTH M YCIOBHUIM OKpY’Karolleld cpenbl. 3agadei
TeHETHKH YeJIOBeKa SIBIISICTCS BBISBICHUE, U3yUeHHE, MPOPUIAKTHKA U JICUCHHE
HACJIEZICTBEHHBIX 0oJIe3Hel, pa3paboTKa ImyTeil MpenoTBpaIlleHUs] BO3ICHCTBHS
HETaTUBHBIX (DaKTOPOB Cpebl HAa HACIIEACTBEHHOCTh YEIOBEKa.

Kak 1 y BcexX UBBIX OPraHU3MOB, B HACJIEACTBEHHOCTH YEIOBEKa MPOMC-
XOIAIT MyTanuu. MyTanuu, B 3aBUCUMOCTH OT CBOETO BIIMSHUS, MOTYT OBITH
MOJIE3HBIMH, BPEAHBIMU, HEUTPAIIbHBIMY, JIETAIBHBIMU U MOTYJIETAIbHBIMU.

B mnocnegnue romel y 70% mromeit cpemHero Bo3pacTta OOHApY>KEHBI
TeHEeTHYECKUE U3MEHEHHS — MyTalluH, KOTOpbIe CIIOCOOHBI OKa3aTh BIUSHHE Ha
MIPOJOKUTEIIEHOCTD KU3HU U pab0TOCIIOCOOHOCTh. OHA U3 TIIABHBIX MPOOIEM
COBPEMEHHOCTHU — YKPEIUJIEHUE 3/I0POBbS YEJIOBEUECTBA YEPE3 COXPAHEHUE 3]10-
poBoro reHodonaa. [ eHeTHYeCKre UCCIe0BaHMUS Y€JI0BEKA OTIMYAIOTCS PSIIOM
OCOOCHHOCTEH: 11 M3Y4YeHHsI HACJIEOBAHUS MPU3HAKOB Yy YeJOBEKa HEJb3s
NPUMEHTh THOPHUIOIOTHUYECKU aHaimu3 (METOA CKpEeIIMBaHWH): JIOOH He
KEJAIOT JaBaTh TOTOMCTBO MO YKa3aHMSM JKcrepuMmeHTtaropa. Hebombioe
YHCJIO JeTel B CeMbe HE JaeT BOBMOXKHOCTH C/IEaTh BBIBOJIBI O HACIICIOBAHUU
npu3HakoB. [loaToMy mansi m3ydeHus: pe3yNbTaToB THOPHUIW3AIMU Yy 4Yelo-
BEKa MHCIIOJB3YIOT LIUTOTEHETUYECKNE, UMMYHOJIOIHYECKHe, OMOXUMUYECKHE,
CTaTUCTUYECKHE U TEHEealOTHUYeCKUEe METO/BI.
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Cocmaenenue pooocnoenoil — zceneanozuueckuii memoo. V3ydenue po-
JOCIIOBHBIX, T. €. HACJICOBAHHUS MMPU3HAKOB (B TOM YHCJIC U MATOJOTHYECKUX) B
MOKOJICHUSIX JIFONICH, HAXOMSIIMXCS B POJICTBEHHBIX OTHOIICHUSIX. C MOMOIIBIO
JAHHOTO METOJIa MOYKHO OIPECIUTh, JCUCTBUTEIBHO JIU M3y4aeMbIl TIPU3HAK
HACJICICTBCHHBIH, a TAK)KE XapaKTep HacIeA0BaHMs (JOMHUHAHTHBIN WU perec-
CHBHBIH, CIICIIJICHHBINA C ITOJIOM HJIK ke HeT). Kak BBIACHUIIOCH, YEJI0BEUCCKUE
CIIOCOOHOCTH, HAIPUMEpP, K My3bIKe, MaTeMaTuke, 00yCIOBICHBI TEHETHYCCKH.
CymiecTByeT cucTeMa CUMBOJIOB JIJIsl COCTABJIEHUSI POJIOCIOBHOM (puC.59).

3HaueHnue
CuMoBBI
CHMBOJIOB
OnnostiIeBbIE
Myxunna
OJIM3HELBI
PasHosiinieBrie
l:::i Kenmmna
OJIU3HEIbI

D_{::I Bbpak L EE] I'eTepo3uroret

oG JIMIHOCTS,
QO | o | g | v
A (0bcmemyemblit) 13y1acMbIM
[IPU3HAKOM

Puc.59. I'eneTnyeckre CUMBOJIBI

Jetu HCIIOJIb3yEeMbIC TIPH COCTABICHUN

POIOCIIOBHOM.

B cooTtBeTcTBUM C 3aKOHaAMU MGHIICJ'IH, Y 4Y€JIOBCKA BBIACTIAIOTCA OOMU-
HAaHTHBIC U PCUCCCHUBHBLIC ITPHU3HAKH:
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JloMUHAHTHBIE NPU3HAKHU PeneccuBHble NpU3HAKH
Kypuassie Bosochl [IpsimMble BosOCHI
Pannee oGmbicenne HopmanbsHblie BogoCHI

TemHbIE BOIOCKHI CBeTibIe BOJIOCH
Kapue rmasa 3eneHbIe WK Cephle I1a3a
Becnymku OTCyTCTBUE BECHYIIIEK
Huzkwmit poct (kapiauKoBOCTb) HopmanbHslii poct
[Monmpakrunus HopmanbHoe uncio nanbues

C moMonIpi0 reHeajIornaeCKuX NCCIIeIOBAHNH OBLIIO BBIICHEHO, YTO MHOTHE
3a0051€BaHUsl TIEPEIAlOTCS KaK PEleCCUBHBIN Mpu3HaK. Cpeld HUX caxapHbId
nuabet, remodmns, mm3odpenus. [‘eHeanornaeckuii MeTon, Oymaydn CaMbIM
YHUBEPCAJIbHBIM, IPOCTHIM, YIOOHBIM OCHOBAaH Ha Iepeaaye HacjIeICTBEHHBIX
MPU3HAKOB HECKOJIKUM TOKOJICHHUSIM. DTallbl MPOBEJACHHUS T€HEATOTHUECKOTO
MeToza: cOOp CBENEHUM, COCTaBICHHME POIOCIOBHOM, aHAJIN3 POJOCIOBHOM,
OTIpe/ieNICHUE BBIBOJIOB U PEKOMEHIAITUH.

[Tpu cOope cBeneHn IPOBOMATCS aHKETUPOBAHUE, cOOECeI0OBaHNE, U Me-
TUIMHCKOEe obOciienoBanue. HIMBUA, KOTOPBIM MO TE€M WM WHBIM MPUYHMHAM
MIPUBJICKAET K ce0e BHUMAaHNE TEHETHKOB M, C KOTOPOTO HAYMHAIOT UCCIIeI0BA-
HUE OTPECNICHHON ceMbH, Ha3bIBaeTcs npodana. bpares wnm cectpsl mpobaH-
Jla Ha3BIBAKOTCS cubcamu. 1lpu MOCTPOSHUU PONOCIOBHOTO (T€HEATOTMYECKO-
T0) JIepeBa CeMbH MPOOAHIa OTMEUAIOT ONPECICHHBIM 3HAKOM MU CTPEJIKaMHU
MOKA3bIBAIOT MOCIEAYIOUIUE TOKOJIEHHUS €ro IOTOMKOB. [ €eHeoIornyeckum me-
TOJIOM OTIPEEIISIOTCS THIBI HACIeAOBaHUs prU3HAKoB. CyIIECTBYIOT CIIEIyTO-
IIUe TUTTHI HACJIEIOBAHUS TTPU3HAKOB.

Aymocomno-oomunanmmustit mun nacieoosanusn (A-D) — cBsi3aH C JOMHU-
HAaHTHBIMHM T€HAaMH, PACIOJIOKEHHBIMU B ayTocoMmax. Hampumep: Kyp4aBOCTb
BOJIOC. KapHid IIBET IV1a3,MUOTHS, OpaxXuJaKTHIIHS, TIOTHIAKTUINS, Pe3yC TOJI0-
xwurenbHast (Rh+) kposs, 14, 1P rpynmer kpoBu u apyrue (puc.60).

Aymocomuo-peyeccusnulii mun Hac1e008aHuA — CBsI3aH C PELECCUBHBI-
MU T€HaMH, PacIiOJIOKEHHBIMH B ayTocoMax. Hampumep: anpOuHM3M, TydIiee
BJIQJICHUE JIEBOW PYKOM, roiyOble Ta3a, MpsIMbIE BOJIOCHI, (DEHUIIKETOHYpHS,
pesyc orpunarenbhas (Rh’) kposs, I° rpynma kposu (puc.61).

Cuennennwlit ¢ X-xpomocomoit (¢ noiom) OOMUHAHMHBLI MUN Hacle-
oosanusn. llpumepbl: HecaxapHbI TUA0ET, PaxXWT, HE BBUICUUBAIOIIUNCS BU-
tamMuHOM D, oTcyTCcTBHE BTOpPOTO pe3lia, TEMHBIH I[BET 3yOHON sMaiu, U 1p.
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~ Cuennennwiit ¢ X-xpomocomoit (c

no10M) peueccusHvlii mun HAc1e006a-

Hus. Hanpumep: remodwunus, manbTo-

HU3M, KypuHas cienora (puc.62).
Cuennennwtit ¢ Y xpomocomoit (20-

M 3poposbin .

5 Eontiot Jnanopuueckuii) mun nacneooeéanus. Ha-

% MIPUMEp: TUTIEPTPUXO03, UXTHO3.

ey Humonnazmamuueckasn Haceo-
' CMBEeHHOCmb CBS3aHA C TEHAMHU pAaCIIo-
| || | JIO)KEHHBIMH B MHUTOXOHJIPHSIX, XJIOPOILIa-

0w\
on i

o AT 1 af ||/ 08 | crax m mmasmmaHeIX TeHax. Hanpumep:
com  fow  com  mow | ATPOHS 3DUTEIBHOTO HEPBA y YENOBEKA,
(Gonew)  (sAcposa) (amopos)  (Gonewa) | NPTOXOHAPUATBHAS LUTONATHS, H AP,
Puc.60. Aytocomuo-oMuHanTHOe ~ TIEPEXOIUT TOJNBKO OT MATEPH M CHIHOBb-
HaCJICI0BaHUEC I'CHOB. M, U JIOLIepHM.

Humozenemuueckuii memoo. ITo U3yueHUE KapHUOTHUIIA TIPU MTOMOIIUA MHU-
KPOCKOITMYECKOW TEXHWKH. MeToJ TIO3BOJISIET JTMarHOCTUPOBAaTh TEHOMHBIE U
XPOMOCOMHBIC MyTalluu. B mocieanne roasl pa3paboTaHbl METOIbI U3yUYCHHS
KOJIMYECTBA M CTPYKTYPhI XPOMOCOM 4YeJOBEKa. JTambl MeToia: 1) moiyde-
HUE ¥ KyJbTUBUPOBAHHE KJIETOK JIMM(OIIMTOB HA MCKYCCTBEHHBIX NMUTATEIHHBIX
cpenax npu Temneparype + 37°C; 2) ocTaHOBKA JI€JCHHs KJICTKH Ha CTaIUH
MeTadaspl ¢ J0OABICHHEM KOJIXUITMHA; 3) 00paboTKa KJIETOK TMIIOTOHMYECKUM
pacTBOpOM, BCIIEACTBHE YETO pa3pyliaeTcs KICTOYHasi 000JI0UKa M IOTydaeTCsI
«POCCHITIbY XPOMOCOM; 4) OKpalIMBaHHE XPOMOCOM CHEIU(PUICCKUMU KpacH-
TensiMi. MUKpoCKonMpoBaHue W (GoTorpadupoBaHHE XPOMOCOM. DTOT METOI
MO3BOJISICT U3YyUNUTh U3MEHEHUS CBSI3aHHBIE C KOJMYECTBOM XPOMOCOM U CTPYK-
TYPBI XPOMOCOM.

bnusneyoswtit memoo. 310 U3yueHUE FEHETUUECKUX 3aKOHOMEPHOCTEH Ha
Onmu3Henax. PaszmuyaroTcst oqHOSIMIIEBBIE W pasHOsWIIEBbIe Onu3Henbl. OHO-
STATIeBBIC OJIM3HEIBl MMEIOT OJMHAKOBBIM TIOJ W OJWHAKOBBIA TC€HOTHI, Pa3-
JUYUE MEXJy HUMH OOYCJIOBJICHBI BHEITHUMHU akropamu. PazHosiilieBbie
Onmu3HEeINbI MOTYT OBITh OJHOTO M paszHoro moja. CyTh METOHa: CpaBHEHHE
MIPU3HAKOB Y PA3IUYHBIX TPYNI OJU3HEIIOB MCXO/s U3 MX CXOJICTBA WIIU pa3-
muarsi. JTanel MeToAa: 1) cocTaBieHrne BRIOOPKH OMM3HENOB; 2) MHAarHOCTUKA
3UTOTHOCTH; 3) YCTAHOBJIEHUE COOTHOCUTEIHLHON POJM HACJIEICTBEHHOCTH U
cpenbl B (hopMUPOBAHUH MPU3HAKA.
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M 3p0poBLin

[JBonbHo#
i
XY

ChbiH Ooub CbiH Houb
(3popos) (HocuTens) (GonkHow) (3poposa)
Puc.61. Ayrocomuo-peneccuBroe Puc.62. X-cuensennoe peneccusroe
HACJIE/I0OBaHUE TEHOB. HACJIE/IOBAHUE TEHOB.

Hmmynonozuueckuii memoo. OnuH U3 COBPEMEHHBIX METO/OB, KOTOPBIM
MOSIBUJICSI HA OCHOBE U3YUYEHUS HACIIEOBAHUS TPYII KPOBU U pe3yca-(pakropa.
N3yuaeT 0COOEHHOCTH HaclelIOBaHMS MMMYHHBIX peakiuii. Ha ocHoBe 3THX
WCCIIEIOBAHUIN BO3HUKIIO IJIAHHUPOBAHUE CEMbU U MPEAYyNPEXACHUE TETCKOU
CMEPTHOCTH OT PE3yC-HECOBMECTUMOCTH. MeTo MPUMEHSIETCS TPH BBIOOpE
JIOHOPOB JIJIs1 TPAHCIUIAHTAIlMA OPTaHOB.

buoxumuueckuiit memoo. MHorvue narojoruu y 4ejoBeKa CBsSI3aHbI C Ha-
pylieHrneM oOMEHa BeIIeCTB B OpraHu3Me. B OCHOBe pa3BUTHSI CaxapHOTO
nuabera JIeKUT TeHeTHIeCKas PEAPacioOKEHHOCTh TI0 PEIIECCUBHOMY THITY.
Caxapnblif 1ra0eT pa3BUBACTCS B PE3yJbTaTe HAPYIICHUS JCSITEIHHOCTH MOJI-
KEITyJJOYHON IKeJle3bl, BEIpa0OTKa TOPMOHA HWHCYJIMHA yMEHbIaetcs. M3yude-
HUE OMOXMMHUYECKOTO COCTaBa KPOBU — CYIIHOCTh JAaHHOTO METOJIA.

IHonynayuonno-cmamucmuueckuii memoo. OnuH u3 Hambonee Bax-
HBIX METOJIOB B TCHETHKE YeloBeKa. 3akoH Xapau-BaitHOepra mo3Bossier
paccuuTaTh YacTOThl ajuielied W TEHOTHUIIOB B TOMyJsiuuu (JIIOACH), Tpo-
[IEHTHOE COOTHOIICHWE PA3IMYHBIX TE€HOTHUIIOB, T.€. CTPYKTYpy TreHOo(dOHmA.
B 1908r. anrmmiickuii matematuk [.Xapau M HEMEUKHH aHTPONOTEHETHUK
B. BaiinOepr BbiBenu (opmyiy, KoTopasi ceiluac Ha3bIBaeTCsl 3aKOH Xap/u-
BaitnOepra — 9acTOThl TOMUHAHTHOTO M PEIIECCUBHOTO AJIEICH B TOIMYJISIIIHH
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OyIlyT OCTaBaThCsl MOCTOSIHHBIMH B PSITy TTOKOJICHUH. B OOJBIION mommyssmum
MIPU OTCYTCTBUU (DAKTOPOB, H3MEHSIONINX COOTHOIICHHE TeHOB U TIPU CBOOO/I-
HOM CKpEIIMBaHUHU 0CO0OEW COOTHOIICHHE TeHOTUIOB AA, Aa, aa U3 IMOKoJe-
HUS B TIOKOJICHHE OCTArOTCS TMOCTOSHHBIMEH (AA+2Aataa=1). 3Has yacTory
OJIHOTO TeHOTHUIIA (HAIpUMeEp, PEIECCUBHYIO TOMO3HUTOTY aa), MOXHO TIOJICYH-
TaTh JAPYrod reHOTHUN (HAmpuMep, reTepo3urory Aa). DTOT METO MO3BOJISET
paccuuTaTh CTPYKTYPY reHO(OHa, B TOM YHCIIE COOTHOIICHHUE HOPMAIbHBIX
W TaTOJIOTHYECKUX T'€HOB B HEM, COOTHOIIEHHE TPYNN B HEH, MpeacKas3arh
Oynymiee naHHod momyssiiuu. OHa MO3BOJSET U3y4aTh PACPOCTPAHECHHOCTh
HACJIEICTBEHHBIX Oosie3Heil. Ota popmyrna paccunTaHa Ha HUICATHHYIO TIOITY-
JSIUIO, 3TO MaTeMaTHYeCcKasi MOJIEIb, TaK KaK B PEAIbHOMN JKU3HHM CKpElTUBa-
HUE HE BCErJla HOCUT CITyYalHBbIN XapakTep, a MOMyJIsius He3aMKHYTa.

MeTonapl n3yueHus: HACJIEACTBEHHOCTH YeJIOBEKa UMEIOT OOJbIIOE 3HaUe-
Hue. ['eHeTnka 4eoBeka OTKpbUIa MHOTHE 3aKOHBI HACJIEIOBAHUSI HOPMAJIbHBIX
Y TIATOJIOTUYECKUX CBOMCTB opraHu3ma. [ eHeTrka yeaoBeka ucciaeayeT 3aKOHbI
HacJIeIOBaHUS Ha MOJICKYJISIPHOM, KJIETOYHOM, OPTaHM3MEHHOM W TIOMYJISIN-
OHHOM YPOBHSIX.

KaroueBbie cioBa: [eHeamorndeckuii METONI, pPOJOCIOBHAsA, MPoOaH,, OIM3He-
IIOBBIA METOZ. OMOXUMHUYECKHUN METOJ], O ISIIHOHHO-CTATUCTHYSCKHI METO].

Bomnpocel u 3aganus:

Pacckaxxute o npusHaKax, HaCJIEeIyeMbIX JOMUHAHTHO

C KakuMU TPYAHOCTSMHU CTAJIIKHUBACTCSl TCHETUKA MPU U3YUYCHUU YeIOBeKa?
UTto cocraBiseTcs IpH TeHEaTOTHIECKOM MeToze?

OnuimTe MUTOTEHETUYECKUN METO/I.

[Touemy Onu3HElbI BEIOPAHBI KaK OOBEKT TEHETUYESCKOTO UCCIICIOBAHMS?
B kaxoii cepe npuMeHsieTcss HMMYHOJIOTHYECKUI METO/ HCCIICAOBaHMS?
Uto BHI 3HAaeTEe 0 OMOXUMHYECKOM MeToje?

Nk W=

3agaHus I caMOCTOSITeIbHOI padoThi: Omnpenenute BEpOSTHHINA MPOLEHT
370POBBIX M OONBHBIX JIETEH IIPU Pa3HbIX TUIAX HACICIOBAHUSL.

Tun ChIHOBbS ouepu
Orten Marsb Aotiep
Hac/1e10BaHNuA 340pOoBbI¢ | 00JIbHBIC | 3M0POBBIC |00JIbHBIE
A AA aa
TOCOMHO-
Y . Aa Aa
JIOMUHAHTHBIN
Aa aa
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AyTOCOMHO- AR a
. Aa Aa

peleCCUBHBII Aa an
XAY XAX®

X — noMuHaHTHBIH| X*Y XAX?
XAY XX
XAY XAXa

X — perieccuBHBI | X*Y XAX?
XAY Xaxs

§ 25. HACJIEACTBEHHBIE BOJIE3HU YEJIOBEKA.
PEITPOAYKTUBHOE 3/10POBBE

PenponykTuBHOE 340pOBbE pacCMaTPUBAETCS KAK OCHOBHAsi CTPYKTypHas
YacTh COXPAHEHUS U YKPEIUIEHUS YEJIIOBEUYECKOro 3/10poBbi. B Hamen pecny-
ONUKe MPUHSAT PsJ] HOPMATUBHBIX JIOKYMEHTOB 110 COXPaHEHUIO PETPOITYKTHB-
HOTO 3/I0pOBbs 4esioBeKka. PenponaykTuBHOE ( JIaT. re — moBropeHue, produco
— CO37ITaHUE) 3JI0POBHE — ITO COCTOSTHUE MOJIIHOTO (PU3UIECKOTO, TICUXUYECKO-
TO U COLMAJIBHOTO OJIArOTIONYyYHsI PENPOIYKTUBHON CUCTEMBI, €€ QYHKIHUN U
MIPOLIECCOB, BKJIIOYasi BOCIIPOMU3BOACTBO 3I0POBOIO ITOTOMCTBA.

B 3agaun oxpaHbl penpoayKTUBHOTO 3/I0POBbSI BXOAUT HE TOJIBKO oOecrie-
YeHUE OTCYTCTBHS 0OJIe3HEH W HEIOCTATKOB PEMPONYKTUBHONW CUCTEMBI, HO H
YCHENTHOCTh (PU3UYECKON, UHTEIUIEKTYaJIbHOW M COIMAJIbHON JIeSITEIIbHOCTH.
PenponykTuBHBIE ITpaBa — 3TO NMPU3HAHKUE MPABA KAKION NAapbl U OTAEIbHON
JIMYHOCTHU Ha MPUHSATHUE PEUICHUM C MOJHOW OTBETCTBEHHOCTHIO O KOJIMYECTBE
JeTel, B MPOMEKYTKE MEXIY UX POXKICHUEM, O BPEMEHHM UX POXKJCHHS; Ha
MH(pOpPMAIIMIO U CPENICTBA, HEOOXOAUMBIE ISl ATOTO. JIJIsl JOCTUKEHUS PEeTpo-
JTYKTUBHOTO 3/I0POBBSI HEOOXOMMO JIEHCTBOBATH B CICAYIONIUX HAINPaBICHU-
SIX: MPENYNpexkICHUE, TUATHOCTUKA U JICYEHUE PEMPOAYKTUBHOTO 3I0POBbBS,
MpeaynpexIeHne OeCIIonus, MPeayNpPexKACHIE OIMyXOJIEBBIX M MPEIAOITyXO-
JIeBBIX 3200JI€BaHMM, KOPMJICHUE JIETEH MAaTEPUHCKUM MOJIOKOM, 3allUTa Ma-
Tepu U pebeHka, oOecrieueHrne PenpoAyKTHBHOTO 3I0POBBSI U MOJIOBOTO BOC-
NUTAHUS MOAPOCTKOB. B Halleil cTpaHe 3amura penpoayKTUBHOTO 340POBbS
JE€TEN U IMOAPOCTKOB SIBISAETCA OJHOW M3 BAXKHEUIIMX MOJUTHYECKHX 3a7a4
rOCy/IapCTBEHHOTO ypoBHs. B Hamieir pecnyOiauke B pe3yibrare pa3BUTHS
CUCTEMBI 3aIUTHI 37I0POBBSI MaTepu M peOeHKa B KakJA0W O0IacTH W KPyTI-
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HBIX TOpPO/aX, OTKPBITHl IEPUHATAJIBHBIE U CKPUHUHIOBBIE LIEHTPHL. B 1emom,
MIPOBOJIUTCS IIEIBIH S MEPOTIPUATHI 110 (OPMHUPOBAHHIO 3TOPOBOTO MOKOJIE-
HUS, YKPETUICHWIO PENPOTyKTUBHOTO 37J0OPOBbS HACENEHUS, OCOOCHHO AeTei
U TIOJPOCTKOB.

Kaxxp1il yueHuK 10JDKeH 3HaTh O (haKTopax, OTPUILIATENIbHO BO3ACHCTBY-
IOIIMX Ha PENpOAYKTUBHOE 3[0POBbE M HE OCTABISATH MX O€3 BHUMAHUS.
K orpunarenbHbiM ¢akTopam, BIHMSIOIIMUM Ha PENpPONYKTUBHOE 3I0POBbBE,
OTHOCATCSI POACTBEHHBIC Opaku, paHHSAS OEPEMEHHOCTh, aKOTOJU3M, TPUEM
HapKOTMYECKHUX BEILIECTB, KypeHue, 0COOEHHO B NEpUo] OEpeMEHHOCTH, He-
OnaronpusTHBIE SKOJIOTUS U COLIUYM.

Bomnpocsl penpoayKTUBHOTO 30pPOBbSl KaCalOTCs HE TOJIBKO KEHIIUH, HO
U MYX4YHMH, UX BO3MOYKHOCTH OCTaBJSATH 370pOBOE MOTOMCTBO. OUeHb Baxk-
HBIM SIBJIIETCS BHUMATEJIbHOE OTHOLIEHUE K nmoAgpocTkaM. [Ipu sTom miaBHoe
BHUMAaHHUE yAENsAeTcs 00ecledeHnio OJarornoilyyHold ceMeWHOW >KU3HH, To-
CIOJICTBY OJIAarOMPHUATHOTO TICUXOJIOTHYECKOTO KJIMMara B CEMbE, COXpaHEHUE
3I0pOBbsI Marepu U peOeHKa, BCECTOPOHHEE yKperuieHue Opaka. B cembsx
C HE37I0pPOBOI OOCTAHOBKOW, IJIe €CTh AJKOTOJWUKHU WM HAPKOMAaHbBI, CTaBAT
0] YIpO3y 310pOBbE CBOMX JAeTel. Moofexb, 0COOEHHO Oyaylue mMarepu,
KOTOpbIE€ KYpST, NMbIOT WIM NOTPEOSSAIOT HAPKOTHUKU, HAHOCST BPEN CBOEMY
PENPOAYKTHBHOMY 37I0POBBIO. DTH (PAKTOPBI PHCKA CIIOCOOCTBYIOT PacCTPOii-
CTBY HOPMAJIBHOTO TE€YCHHUSI OEPEMEHHOCTH U POXKJICHHIO JIETEH, CTPaIArOITUX
HACJIEJICTBEHHBIMU 3a00JIEBaHUSMHU.

OpnHo#l M3 cephe3HbIX Yrpo3 Uil PENpPOIYKTHUBHOIO 310POBbS SIBISIOTCS
HacjencTBeHHbIe 3a0o0neBanus. C 1eNbl0 MpeaynpeanuTh MOosSBICHUE Haclel-
CTBEHHBIX 3a00JIeBaHUII B MOTOMCTBE MOJIOABIE Mepel BCTyIUICHHEM B Opak
JOJIKHBI IPOUTH MEIUKO — F€HETUYECKYIO0 KOHCYJIBTAIUIO.

Heobxonumo oTianyarh BpOXKIACHHBIE 3a00JI€BaHUS OT HACJIEICTBEHHBIX.
Bpoxnennble 3a0oneBaHusl — pe3yabTaT HapyLIEHHUs MPaBUIBHOTO TEUYEHMUS
o6epeMeHHOCTH. OHU TOSBIISTFOTCS BCJICICTBHUE BIUSHUS TSHKEIBIX MH(EKIIMOH-
HBIX 3a00J€BaHUM, KypeHHs, IpHeMa aJIKOTroJIs, HECIIOKOWHONW OOCTaHOBKHU B
CeMbe, HEPBHOTO OECIOKOWCTBA, BHYTPEHHUX M BHEIIHUX BPEIHBIX (DaKTOPOB
U B OOJIBIIMHCTBE CIIy4aeB HE MepelaeTcs 10 HACJIECTRY.

I'eneTuka nccienyer HaclIeICTBEHHOCTh YeJIOBEKa Ha MOJIEKYJISIPHOM YPOB-
HE, aHAJIM3UPYET 3aKOHBI Iepejayr HACJIEeICTBEHHBIX Ka4eCTB U CBOWCTB, pac-
MPOCTPAHEHUE ATUX MPU3HAKOB B MOMYJISIMHU, & TAKXKE BIUSHUE MyTallMil Ha
HACJIEICTBEHHOCTb.
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OpnHO M3 OCHOBHBIX HalpaBJICHUN F€HETUKH — MEIMLUHCKAs reHeTrka. ba-
3UpysACh Ha OOIIMX 3aKOHAX I'€HETUKH, OHA pa3paldaThiBaeT IyTH BbISBICHMUS,
MPEaYNPEKACHNS U JICYEHUS] HACJIEACTBEHHBIX 3a00IeBaHU.

HacnencrBenHblie 3a00/1eBaHUS M IPUYMHBI MX MOSIBJIEHHA. XPOMOCO-
MBI B KJIETKax 4eJIOBeKa JENSATCS Ha JIBE€ Pa3HOBUIHOCTHU: ayTOCOMBI U IOJIO-
BbIE XPOMOCOMBI. B pe3ynbrare MyTanuil ayTOCOMHBIX XPOMOCOM IOSIBIISIFOTCS
crenyromue 00ne3Hu. Y HEKOTOPBIX JIIOEH BCTPEUAIOTCS CPOCIINECS MabIIbl
Ha HOrax WM pyKax — CHUHJIAKTWIMS, JIMIIHUE MaJbLbl — MOJUJAKTUINS CUU-
TAIOTCSI TEHHBIMU OOJIE3HSIMU U TEPEAaroTCsl KaK JOMUHAHTHBIA TpHU3HAK. Y
YeNoBeKa BBISIBICHBI TaK)Ke M T€HHBbIE 3a00JIeBaHUS, BO3HUKIINE BCIEICTBHE
PELECCUBHOM MyTallluy. HAaIPUMEp, AIbOMHU3M XapaKTepU3yeTCsl OTCYTCTBHEM
MMUTMEHTA B KOXKE, BOJIOCAX W PAIYKHOU OOOJIOYKH TIIa3.

Kak u3BecTHO, ecnu npoiecc Meio3a MpoXoIUT HOPMaJbHO, TO MOSIBIISIOT-
csl HOpMaJibHbIe TaMeThI (puc.63). Onpenenensl 3a001€BaHUs CBSI3aHHBIE C U3-
MEHEHHUEM (YBEJIMYEHUEM WIM YMEHBIIEHHEM) YUCIIa XPOMOCOM — F€HOMHBIE
myTanuu. [Ipumepom 601€3HM U3MEHEHHOTO KOJIMYECTBA ayTOCOMHBIX XPOMO-
coM sBiserca curapom Jlayna. IIpuunnon cunnpoma JlayHa siBiasercs JIMIIHSAS
xpoMocoma B 21 mape roMOJIOTMYHBIX XPOMOCOM, & UMEHHO TpucoMus. B
KapuoTUIe UHAUBUIOB ¢ cuHIpomoM [layna 47 xpomocom. Tak kak oHa siB-
JSETCS CIEICTBUEM H3MEHEHHUs ayTOCOMHBIX XPOMOCOM, OHAa BCTPEYAaeTCsl U
y MY>XYUH, U Y JKEHIIMH. bonbHbIe 3TON OO0NIe3HBIO OONMAMAIOT CIENyOIIMMHU
MPU3HAKAMU: YKOPOUEHHBIN Yeper, MI0CKOe JUI0, MaJlleHbKUe, OIM3K0 moca-
YKEHHbIE IJ1a3a, pOT HAMOJIOBUHY OTKPBIT, cilaboymue, Oecruionue.

Opnoil 3 nmpuuuH cuHjapoma JlayHa sBisieTCs KypeHHE OTLa WM Ma-
TEepH, yHnoTpeOJieHUe ajKorojs WJIM HapKOTUKOB. B mpouecce meiio3za mpu
ATOM 3a00JIeBaHUM HAPYIIAETCs pacxokaeHue 21 mapsl xpomocom. B pesynb-
TaTe HapyLIEHUS PACXOXKIEHUS XPOMOCOM, B
SMIEKJIETKE WIM CIIEpMaTO30MAe BMECTO 23
obpasyertcs 24 xpomocomsl. [locie ommonort- Metios
BOPEHHs STOH KJIETKU MOABJIAETCS 3UTOTa ¢ |l AMeTH
47 XpoMOCcOMaMH, M3 KOTOpPOW pasBuBaercsi |Owio-

OTBO-
OpraHusM ¢ cuHapoMmoM JlayHa. penne
Cungpom Kuaitndensrepa BcTpedaeTcst |3urorst

TOJBKO y MyXuuH. [Ipu muroreHeTnyeckoMm
aHanu3e y OOJIbHBIX Oblia BbISIBJICHA JTUIIHSS
«X» xpomocoma. B pesynwrare nronm, crpa-

Puc.63. Hopmansnoe
pacrpeiesieHiHe XpoMOCOM K
KJIIETKaM y MYXXYWH W )KCHIIVH.
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naromue cuHapoMoMm KraiHdenbrepa, UMEIOT MOJOBBIE XPOMOCOMBI C T€HO-
tunoM XXY. 3a cueT 3TOro Yucjao JUIIOMAHBIX XPOMOCOM Yy HUX He 46, Kak

B HOpME, a 47.

VY noasepxkeHHBIX cuHApoMy KaitHdenbrepa OOMBHBIX OBIBAIOT M3MEHE-
HUS B (PU3MYECKOM M YMCTBEHHOM pa3BUTUU. Y HUX YIJIMHEHHBIE, IO CPaB-
HEHUIO C TEJIOM, PYKH W HOTH; Y3KHE, IO CPABHEHHIO C KOCTSIMH Ta3a, IJICUH;
pa3BUTHE TOJIOBBIX JKeje3 HapylieHo. [lo JOCTHKEHUIO COBEPIIEHHOJIETHS
MPOSIBISICTCSl OTCTAaBaHWE B YMCTBEHHOM pa3BUTHUU. JTa O0JIE3HH B CPEAHEM
BcTpevaeTcs: ¢ yactoroil 1 Ha 500 HOBOPOXKACHHBIX.

Meiio3
T['ameTsl

Omronot-
BOpEHHE

SUTOTHI

Puc.64. [locneacrsus pacnpeneiaeHus

XPOMOCOM K KIIETKaM B 00ph0Oe

¢ Bpenutensamu: 1,2 — cuaapom

Knaiingensrepa; 3,4 — cunapom
[Tepewesckoro-Tepuepa.

Meiio3
T'ameTsl

Ormoa0T-
BOpEHHE

3UTOTHI

Puc.65. [locnencrsus pacnpeneneHus

XPOMOCOM B KJIETKaX BO BpeMsi
1epeOpaabHOro Mapainya:

1 — X Tpucomust; 2 — CHHJIPOM
Knaitndenrsrepa; 3 — cunapom
[IepemeBckoro-TepHepa;

4 — HET B KUBBIX.
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VY JkeHIIMH BCTpeuaeTcs 3a0oieBaHue,
CBSI3aHHOE C TE€HOMHOM MYTalHEN IOJIO-
BbIX XpomocoM — cunapom «lllepemes-
ckoro-TépHepa». VY KeHUMH, CTpaaaro-
HIMX JIaHHBIM 3a00J€BaHUEM, KOJIMYECTBO
HNapHBIX TOMOJOTHYECKHUX IOJIOBBIX XPO-
MOCOM YMEHBIIIA€TCS Ha OJIHY CAMHUILY.
VYV HUX KOJIMYECTBO XPOMOCOM He 46, Kak
00bIYHO, a 45. YV Takux >KEeHIIUH O4YE€Hb
HU3KUW POCT, KOPOTKas wmes. SIUUHUKU y
HUX TUIOXO Pa3BUThI, BTOPUYHBIE MOJIO-
BbI€ NPU3HAKU MPOSIBISIIOTCA OYEHb Clla-
60. bonesunp «Cungpom Illepemescko-
ro-TépHepay, B CpeaHEM, BCTPEYAETCA U3
5000 HOBOPOXIEHHBIX JAEBOYEK — OJHA
(puc.64-65).

B PecnyOnuke VY30ekucran aei-
CTBYET LEHTPbl CKPUHUHIA MaTepu U
pe6eénka. CKpuHHHT (OT aHIJI. «tO screen»
— IPOCEUBaTh, COPTUPOBATH) — KOMIUIEKC
JIMArHOCTHUYECKUX  HCCIEIOBaHMUM, Ha-
IIPABJICHHBIX Ha BBIICIECHUE JKEHIIMH
IpyNIbl pUCKa C TOBBIIIEHHON BEpOST-
HOCTBIO POXKIECHHUS peOEHKAa C  TSIKEIIbI-
MU 3a0oneBaHusIMU. MM ocyliecTBisieTcst
KOMILUIEKC MEPONPUATHI N0 pean3aluu
MPOrpaMMbl, HANpPABICHHBIX Ha TMpEay-
MpEXJICHUE Pa3BUTUA Yy JI€TE€H C Hacle-



CTBEHHBIMH 3a00JIEBaHUSIMU YMCTBEHHOM OTCTaloCTH. Taxxke oOcienoBaHue
OEpEMEHHBIX JKEHIIUH C LEJIbI0 BBIABICHUS BPOXKIEHHBIX OPOKOB Pa3BUTHUS
wiona. Ha ocHoBe npuniuna «310poBasi MaTh — 310pOBBI peOEHOK» co3/a-
IOTCSI BCE YCIIOBUSL JIJISl MACCOBOCTH JKEHCKOTO JBMKEHUS: 110 BCEH peciyOmu-
K€ OpraHu30BaHbl PEryJIspHbIE YIIIyOJICHHbIE MEIOCMOTPHI.

[To nanHbIM MeXayHapOoqHON OpraHU3aluu 3ApaBOOXpaHeHust, 5% pox-
JaroIuXcs Ha 3eMyie JeTeil UMEIOT BpOXKIEHHBIE M HacJeICTBEHHbIE 3a00I1e-
BaHuA. [IOHATUA «BpPOXKICHHBIN» U «HACIEICTBEHHBIN» HE UIAECHTHUYHBI. He
KaKJ0€ «BPOKACHHOE» SIBISIETCS «HACJIEICTBEHHBIM.

Ha cerognsimiauii neup, nedcTBytonnii B Y30ekucrane npoekt « CKpUHUHT
Marepu U peOEHKa», UMeeT CBOM (PUITHAIBI-IIEHTPBI BO BCEX 0OJACTSIX pecIry-
omuku, ropoze Tamkente u B Pecniyonuke Kapakannakucrtan. /leareabHOCT MX
HaIlpaBJICHA Ha IIPOBEJEHUE CKPUHUHIA KEHIIUH U HOBOPOXKAECHHBIX: MTPEIOT-
BpalleHUE Y HOBOPOXKACHHBIX BPOXKIEHHBIX W HACJIEICTBEHHBIX 3a00JI€BaHUI
B CEMbE, PEKOMEH/JAllMU Bpayell — FTeHETUKOB, HEBPOIATOJIOTOB, 3H/I0KPUHOJIO-
roB, ruHeKosoroB. Kpome atoro, nerictBytonuii B Y30ekucrane npoekt « CKkpu-
HUHT MaTepu U peOEHKa» B CBOMX I€HETHUYECKHX J1a00paTOpUsIX, IPU MOMOIIU
CaMbIX COBPEMEHHBIX MEIUIIMHCKUX MPUOOPOB M YYACTUU OIBITHBIX Bpauei,
JieNlaeT aHaJIW3bl, TPOBOIUT HCCIIEOBAaHUE BPOXKAEHHOTO THUIOTHPEO3a, 00-
ne3H (PeHUITKETOHYPUH, CUHIPOMOB U3MEHEHUS YHUCIIa XPOMOCOM y HOBOPO-
JKIIEHHBIX JIETEH.

KnioueBble cioBa: ¢epTHIBbHBIA, KapHOTHI, MUKponedanuii, Tpucomus X,
«Cungpom [aynay, «Cungpom Knaitndensrepay «Cungpom IllepemeBcko-
ro-TépHepa», reHeTUK, HEBPOIATOJIOT, SHAOKPHUHOJIOT, THHEKOJIOT.

Bonpoce! u 3aganus:

1. Kaxue MepompusTisa NpOBOIATCS Yy HAC B CTPAHE M0 BONPOCAM OXPAHBI CEMBH,
MaTepUHCTBA, JETCTBA, OBBIIEHHS MEIULUHCKON KyJIbTypbl HaceJCHUs?

2. Pacckaxure 0 IpUUMHAX MPOMCXOXKACHUS M CYIIHOCTH TCHETHYECKUX 3a00-
JIEBaHUN.

3. O0bacuure npuznaku «Cungpoma ayna», «Cunapoma KiadiHgensrepa» u
«Cunnpoma lllepemesckoro -Tépuepar.

4. Kax BBl JymaeTe, 4TO HY)KHO JUIS BBISIBICHUS W MPEAOTBpPAIEHUS Haclead-
CTBEHHBIX 3200JIeBaHN?

5. Pacckaxkute o IesITeNbHOCTH JieiicTBytolIel B Y30ekucrane PecryOnnkan-
CKO mporpaMMe neHTpa « CKpuHUHTa MaTepu U peOEHKay.

3aganus I camMocToATebHOW padorwl: [loxroroButh pedepar Ha Temy:
«310pOBbE YeIOBEKa — OOTaTCTBO OOIIECTBAY.
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§ 26. OBBEKTbHI UCCIIEAOBAHUSA U UCTOPUSA PAZBUTUSA
TEHHOW WHXXEHEPUU

N3meHeHne reHoB opraHuM3Ma WIM JESITEIbHOCTH KOMIUIEKCA TE€HOB B
MHTEpPECaxX YEJOBEKa HA3bIBACTCS TEHHOW WHKXEHEPUEH, T.€. TEHETUUYECKOU
umkeHepuei. [eHeTHueckast nHXEHEPUs! (TeHHAs MH)KCHEPHs1) — COBOKYITHOCTb
npuEMOB, METOJIOB U TeXHOJIOTUH nonyueHus: pekomOuHanTHbIX PHK n JIHK,
BBIICJICHUSI TE€HOB M3 OpraHu3Ma (KJIETOK), OCYIIECTBJIEHUS MaHUIYISIUI C
reHaMH, BBEJICHHS UX B JPYrHe€ OPraHu3Mbl M BBIPAIIMBAHUS MCKYCCTBEHHBIX
OpraHU3MOB IOCJIE yiajneHus: BbIOpanHbIx reHoB u3 JIHK.

Vyactok JIHK — nmocnenoBarenbHOCTh HYKJICOTHUIOB, OTBETCTBEHHBIN 3a
OMOJIOrMYECKU CHHTE3 OJHOM MOJEKyJbl Oenka Ha3blBaeTcs reHoMm. I[lpunu-
MAIOIUH ydYacTUe B YIPABICHWW HEMPEPHIBHBIX CIOKHBIX OMOIOTHYECKUX
IIPOLECCOB, TEHETUYECKU CXOXKHUE IPYI C IPYIOM HECKOJIBKO I'€HOB, COCTaB-
J€T KOMIUIEKC WJIM CEMEUCTBO TEHOB. L[enpl0 HayKu T'€HHOW HMH)KEHEPUU
SBJISICTCS M3MEHEHUE BHYTPEHHETO CTPOCHMSI TI'E€HOB U MECTa B XPOMOCOME
B ONPENEIIEHHBIX LENAX, YIPABICHHE UX IEATEIBHOCTBIO. [[1s mocTmxkeHus
9TOW LENW NPUMEHSIOTCS Pa3IMYHbIE METO/bI, MO3BOJISAIOIINAE OCYIIECTBISTh
B MPOMBIIIJICHHBIX MacIiTadax MPOW3BOICTBO OEIKOB, CO3/71aBaTh HOBBIE CO-
pTa pacTeHHid M TOpOIbl KMBOTHBIX, HauOojee OTBeyarouire TpeOOBaHUSM,
JIMarHOCTUPOBATh W JICYUTHh PA3TMYHbIE WH(OEKIIMOHHBIE W HACJICICTBEHHBIC
00JIE3HU YeII0BEKa.

BO3HMKHOBEHHE TEHETHUYECKOM WHXEHEPUHM CBSA3aHO C OTKPBITUAMH
SH3UMMOB, CleUU(PUUECKUM CIHOCOOOM pa3pe3arolIuX MaTepHalIbHYI0 OCHOBY
HacneAcTBeHHOCTH — Mousekyny JIHK Ha oTpe3ku W COEOUHSAIOMIMX 3TH
OTPE3KH KOHLAMHU APYT € JAPYTOM, a TaKKe AJIEKTPOPOPETHUECKOI0 METOA,
MO3BOJISIFOIIETO € BBICOKOM TOYHOCTBIO OTHENATh oTpe3ku JHK mo nnmune.
Coznanne MeTofoB M 00OpYIOBaHMSI AJis OMpelneieHHs] crenupuyeckon
MOCJIE0BATEILHOCTH HyKJIeoTu0B MosieKkyasl JIHK, a Takke mMeTonoB aBToO-
MaTHYECKOT0 CHHTe3a Jitoboro xenaemoro orpeska JIHK obecneunno passu-
THE TEHETHYECKON WHKEHEPUHU OBICTPHIMHU TEMIIAMHU.

O0bexTbl HCCIeI0BAaHUH TeHHOH WHkeHepuu. OObeKTaMU HCCIENO-
BaHWW TEHHOW WHXCHEPUU SIBISIOTCS BHPYCHI, OAKTEpUH, KIETKH TPUOOB,
pacTeHuil U KUBOTHBIX. B COOTBETCTBUU C 0OBEKTaMU UCCIIEIOBAHMS, T€HHAS
VHKCHEPUS MOAPA3JEIsAeTCS Ha HANpPaBICHUs: T€HHAs WHXKCHEPHUS, XPOMO-
COMHAasi MHXKEHEpUs, KiueTouHas nHxkeHepuss. Ecimm monexynsr JIHK xuBbIx
CHUCTEM OYHCTHUTH OT APYTHX BEIIECTB, MEXIY HUMH MaTEpPUAJIbHOE pPa3INyue
ucuesHet. [Ipu nmomomu cnocoGoB U METOJOB F€HHOW HMH)KEHEPHUH, Kaxaas
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ountieHHas mojekyna JJHK mMoxer ObITh OTACIEHAa OT OCHOBBI M pa3fciicHa
Ha YacTH, TaKXe crnerupuyecKuMU METOJaMu BHOBb coenuHeHa. CoBpemeH-
HBbIE METO/Ibl TCHETHYECKON MHXKEHEPUH MO3BOJIIOT Pa3MHOXKATh JIF000H oTpe-
30k JIHK wnu 3amensth a000it nykiaeorun B uenu JHK apyrum. Pazymeercs,
9TH YCIEXH JOCTHTHYTHI B PE3YJbTaTe MOCIEI0BATEIFHOTO U3YUYCHHS 3aKOHO-
MEpHOCTEN HACIEACTBEHHOCTU. Pa3BUTHE TaKUX TEXHOJIOTHI BHICOKOTO YpOB-
HS SIBJISIETCSI CAMBIM TIEPCIIEKTUBHBIM HAINpaBieHHEM Ouonoruu. TexHomoruu
BBICOKMX YPOBHEH — 3TO MEPCIEKTUBA COBPEMEHHOMN HayKH OMOJIOTHU.

Hcropusi u3yvyeHusi MaTepuajbHBIX OCHOB HacJelICTBeHHOCTH. Benu-
kuii ¢panmy3ckuii yaénsrii Jlyn [lactep, paspaboraB MeTOa MOTYUYEHUS KIIO-
HOB, TIEPBBIM TTOKa3aJI, 9TO OaKTepun pazHo0Opas3HbI, 00 IaI0T HACIIEACTBEH-
HOCTBIO M UX CBOMCTBA TECHO CBSA3aHbI C MOCIEIHEM.

B 1952 1. I)komya u Octep JlenepOepru, UCIONb3ysT METOI KOTTUPOBAHUS
(peruiMKaum) KOIOHUN OakTepuil, T0Ka3aau CyleCTBOBAHNE CaMOIIPOU3BOIIb-
HBIX MyTanui B 0akrepusx. OHM pazpaboTanyu METOM, TTO3BOJISIONINN BBIEISTh
MYTaHTHbIE KJIETKH C TIOMOILBIO periukauuu. [1o BIussHueM BHELIHEN CpeJibl
yacTtoTa MyTauuii Bo3pacraeT. CrienuaibHble METO/bl TMO3BOJISIIOT YBHUJETH
HEBOOPYKEHHBIM TJIa30M KJIOHBI HOBBIX IIITAMMOB, 00pa30BaBIINXCS B PE3YJib-
tatre mytauuid. Hanpumep, B mramMmme «iak» (MUHYC) B pe3yjbTare ACSTEINb-
HOCTH T'€Ha, OTBETCTBEHHOIO 3a CUHTE3 (PEpMEHTa PaCILEIUISIOLIETO JAKTO3Y,
CHUHTE3upyeTcs MyTaHTHas (opma ¢epmenTta. Takue mrTamMMbl 00pa3yroTcs B
pesynbrate mytanui JJHK, npuBoasmux k u3MeHeHU0 GyHKIHMN OTACIbHBIX
reHoB. COBOKYITHOCTh KJIETOK, BO3HUKIIUX B PE3yJAbTAaTe IMOCIEI0BATEIHLHOTO
JeNIeHUs] ¥ pa3MHOKEHUSI OJJHON OaKTepHH ONpEeAENICHHOIo IITaMMa, Ha3bIBa-
eTcsi k1oHom. HacnencTBeHHOCTh OaKTepPHAIbHBIX KIIETOK, COJCPIKAIINXCS B
OJTHOM KJIOHE, OJIMHAKOBA.

B 1915 . Tyopr u I’Oppenp nokazanu, uto ¢aru (dharu — BUPYCHI,
pasMHOXaroluecs B OaKTEpUsX), CaMOMNPOM3BOJIIBHO Pa3MHOXKASICh BHYTPU
OakTepui, MOTYT MX YHUYTOXUTb. MHKpPOOHMOIOTH BO3Jaraiu HaJeXkIbl Ha
UCTOIb30BaHuE (HaroB MPOTHB MUKPOOOB — BO3OYAUTENEH OMACHBIX MH(EKIIH-
OHHBIX 3a0oneBanuii. OqHAKO OAaKTepUU OONATAIOT YCTOWYMBOCTHIO K (param
BCJIEJICTBUE CaMOIIPOM3BOJIBHBIX CIHOHTAHHBIX MyTauuil. HacnenoBanue stux
MYyTaIi TpeIoXpaHseT OAKTepUN OT YHHUTOXKEHHS CO CTOPOHBI (Paros.

Ha py6exe 1950—1970-x romoB ObUIM BBISIBIICHBI MOJEIH TBOMHOW IICTIH
JIHK, cBoiicTBa reHeTHYECKOTO KOJIa M €ro 3HaueHHe B OMOCHHTE3¢ Oelka, B
71a00paTOPHBIX YCIOBUSX OB COBEPUIEH CHHTE3 TeHA.

1970-1990 rr. 6B11a pa3paboTaHa TEXHOJOTHUS TOTYYEHUSI TUOPHUIOM, BbI-
pabaThIBarOIIMX MOHOKJIOHAJIbHBIE aHTUTENA, IIyTeM TMOpUANU3AMY U KIOHU-
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pOBaHMsI cOMAaTWUYeCKHX KIeTok. [Ipu momomu peKOMOMHAHTHBIX OaKTEpHii
BIIEPBBIC IIOJYyYEH TOPMOH COMAaTOCTaTUHA, CO3[aHbl TPAHCTCHHBIC PACTCHMUS.
Ucnonb3oBanne pexomOunantHeix JIHK 3amoxnino ocHOBY BO3HMKHOBEHHSI
TE€HHOW MHKEHEPHUHU.

Llenp reHeTUYECKOM MH)KEHEPUHU 3aKII0YACTCs B KOHCTPYMPOBAHUU TAKUX
pexoMOuHaHTHBIX Mosiekyn JIHK, xoTopele mpu BHEIPEHHM B IF€HETHUYECKHI
anmapar mpuaBaiu Obl OPraHU3MY CBOWMCTBA, MOJIE3HBIC JIJISl YEIOBEKA.

KuroueBble c10Ba: KOMITJIEKC T€HOB, PEKOMOMHAHT T'€Ha, CTPENTOMUIINH,
JIOPTETPOLIUKIINH.

Bomnpocs! u 3aganus:

1. YUto coboif mpencTaBiIseT reHeTHIeCKass HHKCHEPHS ?

2. Pacckaxute O BOSHHMKHOBEHHWH W 3ajadaX TEHETHUECKOW WH)KEHEPHH.
3. KakoBbl 00BEKTHI HCCIIEIOBAHNI T€HHON WH)KEHEpUN?

4. Uro BbI 3HaeTe 00 MCTOPUHU T€HHON WHXKEHEpHHU?

§ 27. TEHETUYECKHE 3JIEMEHTbBI KJIETOK

Xpomocombl. Bce ¢GopMmbl JKM3HM HMMEIOT HACleACTBEHHBIE 3JIEMEHTHI,
ONpENENAOIINE UX CTPOCHUE M JEATENbHOCTb. HacnencTBeHHbIE 21EMEHTHI
BHpycoB BeIpaxarorcs B Mosiekynax JJHK niu PHK. OcHoBHOM HacneacTBeH-
HBI anmapaTr MPOKapHOTOB COCTOMT WX KoibiieoOpasHoro JIHK, koropwrii
Ha3bIBAaeTCs HyKJeouJ M pasmemiaerca B nuroruiazme. JIHK OGaxrepuii e
o0pa3yeT KOMIUIEKC C 'MCTOHOBBIMU Oenkamu. HacnencTBeHHass reHeTude-
ckas HMH(OpMAIUA SyKapuOTOB COCPEAOTOUEHA B XPOMOCOMAX, XPOMOCOMBI
cocrosaT u3 JIHK u rucronoBsix OenkoB. Paznuuue sykapuToB Apyr oT Japyra
3aBUCUT OT KOJIMYECTBA U BHUJIa XPOMOCOM.

Mna3miapl. [lna3mMuael — BHEXPOMOCOMHBIE MOOHMIIBHBIE T€HETHUECKHE
CTPYKTYpbl OaKTepuil, IpeACTaBISIIONIME COO0OM 3aMKHYThI€ KOJIbLIA JIByHHT-
yaroi JIHK, pasmepom, B COTHM pa3 MEHBLIMM, YEM OCHOBHAs XPOMOCOMA.
[Ima3mMuapl HecyT TeHBI, HE OOs3aTeNnbHbIE IS KIETKH-XO35SUHA, MPUAAIOT
OaKTepusM JIONOJHUTEIIbHBIE CBOMCTBA, KOTOPBHIE B ONPEICICHHBIX YCIOBHIX
OKpY’KaIOIIeH cpenbl 00eCIeunBaOT UX BPEMEHHBIC MPEUMYIIECTBA MO CPaB-
HEHHIO ¢ OecrasMuAHbIMU OakTepusiMu. [1masmMuael cocTosT B CpeaHEeM U3
3—10 renoB u nensATca Ha JBe rpynnsl. llepBas Tak ke, Kak U TPaHCIIO30HBI
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WU HACJICJICTBEHHAs MOJIeKysia OakTepuodara, pa3pbhiBacT CHEU(UUSCKYIO
MOCJIEIOBATEILHOCTh HYKJICOTHIOB OCHOBHOM XPOMOCOMEI KJIETKH M CTIOCOOHA
K pexkoMOuHanmu. Takue 1ia3MuIbl Ha3bIBAIOTCS TpaHCMHUCCHOETbHBIMUA. OHH
PETUTUIUPYIOTCSI OTHOBPEMEHHO € OaKTepHaIbHON XPOMOCOMOM U MEpEeIar0TCs
no Hacyuenctsy. [locne mHTErpUpoBanus (IPUCOCIUHEHMS) K OCHOBHOM XpO-
MOCOME TPAaHCMHUCCUOENBHBIE TUIa3MHJIbI TEPSIOT CBOIO CaMOCTOSATEIBHOCTD.
OHu HE MOTYT BOCITPOU3BOIAUTHCS CAMOCTOSITEIHHO OT OCHOBHOM XPOMOCOMBI.
B T0 xe BpeMs TeHbI ATHX TIa3MH/l BBHITTOIHSIOT CBOKO JESTEIBHOCTh B COCTa-
BE OCHOBHOW XpOMOCOMBI. [Ipy JeneHun KJIETKH T'eHbl TPAHCMUCCHUOCITBHBIX
MJIa3MMJT TIEPEIAtOTCs MO0 HACIEJCTBY CHEIJIEHHO C I€HaMHU OCHOBHOM Xpo-
MOCOMBI. ABTOHOMHBIE TIa3MHUJIbl — IJIa3MUbI BTOPOW TPYIIIbI, CYIIECTBYIOT
B LMUTOIUIa3Me OAaKTepuil U CIIOCOOHBI CaMOCTOSTEIBHO PEIUIMIIMPOBATHCA U
B KJIETKE MOXKET MPHUCYTCTBOBATH HECKOJIBKO MX Komuil. OHM CIOCOOHBI, HE
MPUCOCIUHSSCH K OCHOBHOM XPOMOCOME, CaMOTPOW3BOJIBHO Pa3MHOXKAThCS
JECATKA W Jake COTHU pa3. [Ipu neneHum OakTepuu aBTOHOMHBIC TJIA3MHU/IbI
pacrpeieNaoTcss MeX1y JTOUYepHUMHU KJIETKaMu ciy4daiiHo. BmecTe ¢ Tem aB-
TOHOMHBIE TIJIa3MUJIBI MOTYT TEPEXOAUTh U3 OIHOW KJIETKH B JIPYTYIO 4epe3
MOPHI KJIIETOUHON 0007109KM uiii MeMOpaHbl. [11a3mMuibl cOCTOST B OCHOBHOM
W3 TEHOB, CHHTE3MPYIOMMX (EPMEHTHI, PACHICTUIIONINE AHTUOMOTHUKU WIIH
STOBUTBIC TOKCHHBIL. [103TOMY Mma3Mupl 00€CTIednBaOT yCTOMYMBOCTh OaKTe-
puii, ApoxkKe U rpuOOB K aHTUOMOTUKAM M SIZIOBUTHIM TOKCHHAM.

[Tna3mMumHbBIC TEHBI, PACHICTUISIONINE AaHTUOMOTUKH, MOTYT TaKKe TIEpeXxo-
JUTH OT OTHOM TUIa3MUIBI K APYTOM B CBA3aHHOM COCTOSIHMM C TPAHCIIO30HAMU.
DTOT mpolecc 3HAYUTENIBHO YCHUIMBAET YCTOWYMBOCTH OOJIE3HETBOPHBIX MH-
KpOOOB K JICHCTBUIO aHTUOMOTHUKOB. [L11a3MuIbI IOJIBEPIKEHBI PEKOMOMHAIIHSIM,
MyTalusIM, MOTYT OBITh JTMMUHUPOBAHBI (yIaJIeHbl) U3 OaKTepHid, 4TO, OJHAKO,
HE BJIMSIET Ha UX OCHOBHBIC CBOMCTBA. [[ma3Mupl SBISIOTCS yIOOHON MOJIEIBIO
JUTSL SKCTIEPUMEHTOB MO MCKYCCTBEHHOM PEKOHCTPYKIMU T€HETUYECKOro Mare-
puaia, MHUPOKO HCHOJB3YIOTCSA B T€HETUYECKOM WHKEHEPUU MJIsi TOJTYUYeHUs
PEKOMOWHAHTHBIX IIITAMMOB.

MobuibHbIe (OMy)KAarolye) TeHETHUYECKHE SJIEMEHThI — IOCIIeI0BATEb-
Hoctu /IHK, xotopsie MoryT mepememarbcs BHyTpru reHoma. CyliecTByeT He-
CKOJIbKO KJIACCOB MOOMJIBHBIX 3JIEMEHTOB I'€HOMA, OTIIMYAIOIIUXCS O CTpoOe-
HUIO U CIIOCO0Y MepeMEeIIeHHUS.

Tpancno3onnl — cermenThl JIHK, KoTOpBIE KOHTPOIUPYIOT COOCTBEHHYIO
TPAHCHO3UIMIO (IIEpEeMEIlEHNEe) U3 OJHOTO caiTa (OINpene’IeHHOW TOYKH MO-
nekynbel JIHK) B apyroii myTem BbIpe3aHUsI W3 UCXOHOTO CaiTa W BHEIPEHUS
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B HOBBIM CalT XPOMOCOMBI WJIH TUTa3Muabl. BriepBeie ObutH OTKPBITH B 40-X
rojlax aMepuKaHckoil yueHon bap6apoit Mak-KiInHTOK y KyKypy3bl. DTH TEHBI,
UHACHTU(PUIIMPOBAHHBIE 110 UX CIIOCOOHOCTU MOJABIATH DKCIPECCUIO IPYTUX
T€HOB KYKYpYy3bl, HAXOISIIUXCS PSAIOM C HUMH, HE UMETH (PUKCUPOBAHHOTO
MoJoKeHus: B xpomocome. OHM Kak Obl MEpeIBUTATUCH [0 BCEMY TI'€HOMY
pacteHus. PeryimatopHble 37I€MEHTBI MOITIM BCTPAaMBATHCS U BBILICIUISATHCS,
MPUYEM TOCTIe UX BBIMIEIUICHNUS 3a4acTyi0 HauuHAIH (PYHKIIHOHUPOBATH paHee
MoJTyalyue reHbl. XOTS TPaHCIO30Hbl UMEIT Pa3IM4HYI0 CTPYKTypy, HO BCE
TPAHCIO30HbIE MOJIEKYJIbI COAEpkKaT Ha 000MX KOHIIAX 0COOBIE HYKJIEOTHIHbIE
MOCJIEIOBATEILHOCTH, @ B IEHTPAJIBHON MX YACTH COACPIKUTCS T€H, 00yCIOB-
JUBAIOIIMN CHHTE3 (epMEHTa TPAHCIO03a3bl, KOTOPBI OTpE3aeT ONpeAecH-
HbI yyacTok Mosiekynsl JITHK ¢ o6pa3oBanneM «JIMIKHUX» KOHIOB.

Perporpancno3on. (retrotransposon, jar. retro- — IMPHUCTaBKa, O3HAYaAIO-
masi «HANpaBJICHHBIN Ha3aay, «oOpaTHO», W transpositio — mepecTaHoBKa) -
MEPEMELIAOIINNCS TEHETUYECKUM IIEMEHT B dYKAPUOTUYECKUX OpPraHU3Max,
MMEIOIINI TeHbl, HUKJ PEIUIMKAIIMM U UHTETPalMOHHBIM MEXaHHU3M, CXOJIHBIN
¢ PHK conepxammmu Bupycamu, T. €. COACpIKAIIMA T€HBI, KOAUPYIOIINE 00-
paTHyIO TpPaHCKpHUIITa3y. PeTpoTpaHCO30HbI NEPEMEIIAIOTCS IIyTEM 00PaTHOM
tpanckpuniuu PHK-konmuu u mocnenyromero BcTpauBanust JIHK-xonuu B
HOBBIM CalT reHOMa.

Perpono3onsr — nosropsironuecs pparmentsl JJHK, BriIrOYEHHBIE B XPO-
MOCOMBI TTOCJIE TOTO, KaK OHU OBLIM 00paTHO TPAaHCKPUOUPOBAHBI C KAKOW-TTH-
60 monexkynsl PHK. B omimume oT perpoTpaHCIO30HOB, OHM HUKOTIA HE
KOJUPYIOT OOpaTHYIO TPAHCKPUIITA3y. DTU MOOUIILHBIE AJIEMEHTHI TPEX BUIOB
COCTABJIAIOT OOJIBIIYIO YeCTh TeHOMa opraHu3mMoB. Hampumep reHoM pacteHuii
Ha 50% COCTOMT M3 TPAHCIO30HOB, PETPOTPAHCIIO30HOB, PETPOINO30HOB. [lo-
SIBJICHUE WJIM UCUYE3HOBEHHME MUTMEHTA aHTOLIMaHAa (KpacHbIM MUTMEHT) CBs3a-
HO C IIEPEMEIICHUEM TPAHCIIO30HAa BHYTPH I'e€Ha JAHHOTO MPU3HAKA.

TpaHCIIO30HBI M PEeTPOTPAHCIIO30HBI COJEPKAT T€HbI (PEPMEHTOB COOTBET-
CTBEHHO TPaHCMO3a3bl U OOPATHOM TpaHCKPUNTA3bl, 0OECIIEUNBAIOLINE UX TIe-
peMeIIeHre IO TEHOMY U UMEIOT JIMIKKE KOHIIbl. DeHOTUIInYecKoe NposiBICHNE
ATHX 3JIEMEHTOB, OOHAPYKHUBAETCS MPU UX COCTUHEHUU C (DYHKIIMOHAIBHBIMU
reHaMd. OOBIYHO, MPU PE3KOM H3MEHEHUHU YCIOBUS KU3HHU, MEpEeMELICHHE
TPAHCIIO30HOB  yBEJIMYMUBAETCS. bBily)KIaronime reHeTUH4ecKHe 3JIEMEHThl HC-
MOJIB3YIOTCS B OMOTEXHOJIOTUH, OCHOBAaHHOW Ha T€HHON MH)KEHEPUH.

KioueBble cJioBa: mia3Mu1 TPAHCMHUCCHOA, aBTOHOMHAS TTa3MUIa TUTIA3MHE/IH,
TPaHCIIO30H, PETPOTPAHCIIO30HBI.
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Bomnpocs! u 3aganus:
1. U3 xakux reHoB 00pa30BaHbl TIa3MUIbI?
2. [na3mMua KaKkoi Kareropuu MPUAAET YCTOHYNBOCTh OAaKTEpHH K aHTHOMOTH-

Ky?

3. OOBsiICHUTE BIWSHUAC TPAHCMUCCHUOCIIBHON W aBTOHOMHOH IIJIa3MHUIBI Ha TCHE-

TUKY KIJICTKH.

4. Kak yCTpoeHBI TPaHCIIO30HHI ?

3aganua a1 CaMOCTOATEIbLHOM paﬁon: IloctaBbTe OIIpCACJICHUC MapalICIib-

HO ITOHATHIO.

IIna3muasl

Konbnieobpasubsie monekynsl JJHK, kotopeie He MOTyT coenu-
HSITBCSL C OCHOBHOH XpOMOCOMOH, (PM3HMUECKH OT/IENIbHBIE OT Te-
HOMHBIX XPOMOCOM, CTIOCOOHBIE PETIMIIMPOBATHCS ABTOHOMHO

Tpancniozon

H3meHeHne reHOB opranusmMa WU ACATCIBHOCTU KOMIIJICKCA
TCHOB B MHTCPCCAxX 4YCIOBCKaA

ABTOHOMHEIE
IUTa3MUIBI

He6omnbmme monekynst JJHK, ¢husndecku oTieabHbIE OT TCHOM-
HBIX XPOMOCOM U CIIOCOOHBIE PETLTUIIPOBATHCSI ABTOHOMHO

I'ennas umxe-

Hepust

BupycooOpasznass monekyna JHK, kotopas mpu mnomoum
i-RNK marpuiibl cuHTE3UpyeT CBOIO (OpMY, CIIOCOOHA Tiepe-
HOCHTBCS B IPYT'HE YaCTH TeHOMa

Perporpancrmo-
30H

Meron pazgenenus monekyasl JIHK B cnenumanbHOM rene,
MOMEIICHHOM B AJIEKTPUYECKOE MOJI€ YCTAHOBKHU, MO BEIMYUHE
HUX OTPE30B

Tpancmuc-
cuOeIbHbIE
[LIA3MUIBI

HJ’IaSMI/IZ[a, CITIOCOOHAas p6KOM6I/IHI/IpOBaTBC$I B OCHOBHYIO
XpOMOCOMY KJICTKH

DnexTpodopes

['eHeTnueckue 371€MEHTHI, CIIOCOOHBIE MEpEeMeIaTbesi U3 Ol
Horo caiita JIHK B npyroit myrem BbIpe3aHHs M3 HCXOJHOTO
canta 1 BHeapenne B HOBLIN canT JJTHK

§ 28. IMPOLECCHI, BJIUAIOIIUE HA UBMEHEHHUE

HACJIEJJICTBEHHOM KJETKH

Llenp reHETUUECKOM MH)KEHEPUHU 3aKJIIOYAETCS B KOHCTPYMPOBAHUU TAKUX

pexomOuHanTHBIX Monekyn JIHK, koropeie cmocoOHBI coO3/1aBaTh MOJIE3HBIC
OpraHW3My HOBBIC NPHU3HAKH W SBICHUSA. B camoii mpupome Tak ke HaOIo-
JAIOTCSl PEKOMOMHAIIMOHHBIE TpoIiecChl. Bupychl, daru, 6akTepun CrocoOHBI
MEPEBOAUTh CBOM I'€HETUYECKHUE BEIIECTBA IpyruM opraHuzMaM. CyiecTByer
TpU MeTofa oOpa3oBaHHUs PEKOMOMHAHTOB: TpaHChOpMalus, TPAaHCAYKIIMS,
KOHBIOTALUs.
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B 1947 r. amepukanckue yuénsie JlenepOepr u Tarym (Teiitem) BbIsBU-
JU TIPOWCXOXKJICHHE TIOJOBBIX MpoleccoB y Oakrtepwii. [lomoBbie mporiecch
B OakTepusiX MPOUCXOMAT TMPU MOMOIIM TC€HETHYECKOTro Marepuaia MyTEM
obmena-pekomoOuHaruu. [Ipu 3tom wacte JIHK kmetkm moHopa mepemaéres
kietke penunuenta u coeaunsiercs ¢ e€ JJIHK. K 1940-m romam yrmyOuioch
M3y4YeHUE COCTaBa XpPOMOCOMBI. B 3T0 Bpemsi MHOTHE Yy4YEHBIE CUMTAJHU, YTO
OCHOBA HACJIEICTBEHHOCTH — 0estok. UyTh mo3ke ObUIO JOKa3aHO, 9YTO OCHOBOM
HACJICJICTBEHHOCTH SBIISIETCA HE OEJIOK, a HYKJIEHHOBAsl KHCIIOTA.

R-mrramm
1
2
S-mrramm
1 — Mu1ms norubaet, Koraa sKuBoii 2 — MbIlIb BBDKMBAET, KOTIA YKUBOM
S-11rTaMM BBOIUTCS B MBIIIB R-1mmraMM BBOIUTCS B MBIIIb

JKussie 6akrepun R-mramm

3
4
bakrepun
Bakrepun S-mramMm S-mrramM
P youThIe
yOUTEIE HArpEBOM HarpesoM 5
3 — MbImIb BEDKHUBAET, KOT/IA OaKTepuu 4 — Mpims moru0aeT, Kora 0akTepun
S-mTamMm yOuThIE HATPEBOM BBOJISTCS B S-mTamma yOuTBIE HArpEeBOM BMECTE C
MBIIIb JKUBBIM R-IITaMMOM BBOISATCSI B MBIIIH

5 — B TKaHAX MEpTBOW MBIIIN 0OHAPYKEHBI
KUBBIE KJICTKH S-IITaMM

Puc.66. Omnbit ['puddura.

To, 4TO OpraHu3M CBOM NPU3HAKU M CBOWMCTBA MEpeAaéT W3 IMOKOJIEHHS B
MOKOJIEHUE TPY MOMOIIM HYKJIEUMHOBOW KHUCIIOTHI, OBLJIO BBISBICHO NPOBEIEH-
HBIMHU OTIBITAMH aHTIIMKUCKOTO OakTepwosnora Ppenepuka [puddura B 1928
roxay, nozxe, B 1944 rony amepukanckuii MukpoOuonor-reHeTuk OcBayb JBe-
pH, J0Kazall 3TO, MPOBEIS OMbIThl ¢ OakrepusimMu. lenermueckass ponb JJHK
BIIEPBBIC ObLJIa I0Ka3aHa MPU UCCIIEIOBAHNHU KPYIJIBIX OaKTEePHii-THEBMOKOKKOB
BBI3BIBAIOIINX 3a00JI€BaHUE — THEBMOHHUIO.
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Tpanchopmauus. [Iponecc, npoucxoasmun B ONPEACIEHHBIX YCIOBHUSIX,
BOCCOEAMHEHHUE J1I000M YacTH HACJIEICTBEHHOM MOJIEKYJbl OJHOTO OpPTraHU3-
Ma C HaCJIEACTBEHHOM MOJIEKYJIOH B COCTaBE JPYroro OpraHu3Ma Ha3bIBAETCS
TpaHcpopMaIuei.

TpancopmamoHHOE SBJICHUE ITHEBMOKOKKOB OBLIO OTKPBITO aHITIMHCKUM
6axtepuoniorom ®. I'puddpurom B 1928 rogy. OH npoBEn oNbIT HAJ THEBMO-
KOKKaMH, ¢ pa3HbiMu mrammamu S 1 R. I'puddur mabmronan tpancdopmariu-
OHHBIN MPOLIECC MHEBMOKOKKOB JIByX pa3HbIX mITaMMOB (S u R).

[lItamm S GakTepun UMEET JOMOIHUTEIBHYIO Kalcyiy, C MIaAKONH MOBEpX-
HOCTBIO, B IITaMM€E R, Kancysbl He CylIECTBYET U €€ MOBEPXHOCTh IIEPOXOBA-
tas (S mo anmmiickoMy — smooth, R- mo anrmuiickomy — rough). S mramma
OakTepuu, SABIAACH BO30yaUTENEeM 3a00J€BaHMs, B OPraHW3ME MBIIIU BO3-
Oy’XKJal0T THEBMOHHUIO ¥ MBIIIH, TIOCIIE ITOTO, MOTHOAIOT.

Jlmuc ~ beckuerounbrii S-3KCTpaKIHs HEKIETOUHBIX
KIIETKH dKeTpaKt SKCTPAKTOB ITyTEM pa3fielie-
HUs OaKTEepPHATBHBIX KIETOK
- Bemecrso
S-mramMmm BBI3LIBAIOLICE MHEBMOKOKKA.
TpaHCc(HOPMALHIO

S-mTaMM CMEIIMBaIOT C

BemecTso R-nedopmupoBaHHbIM
BBI3BIBAIOILCC DKCTPAKTOM OaKTepHAIbHBIX

R-1rramm TpaHcHOPMAITHIO S-mrTamMm p p

KJIETOK ITHEBMOKOKKA,
pasneneHHbIM IpoOIeHueM
KIIETOK, U R-3ankannem
S-tpanopmanus mraMma.

Puc.67. Ommrr O. Diteepn, K. Maxieon u M. MakkapTu.

Tak kak mrTamMmM R, He BbI3bIBaeT 00JIE3Hb, 3apKEHHBIC ITUM IITAMMOM
MBI He norubarot. [Ipu HarpeBanuu BO30yauTeNs OOJNE3HM MITaMMa S, OHU
MOTHOHYT M €CJIM MOrudIIre OaKTepUu BBECTU B MBIIICH — 0OJIe3Hb HE BO3-
HUKHET. Eciii MbIIaM BBECTH HArpeThlid 00beTUHEHBIC BO3OYAUTENh OOJIC3HH
mITaMM S ¥ JKMBOM ImTaMM R, He BBI3BIBAIOIIMI 00JI€3Hb, MBIIIK ITOTHOAIOT.
B morubmux mpimmax HaigeH mramMMm S Oaktepuu. CyIHOCTh 3TOTO SBICHHS
n3o0paxkeHa Ha puc.66.

B pe3ynbrare mepexosa Kakoro TO BEHIECTBA M3 IITaMMa S B mITamMM R,
HEKOTOpBI€ MITaMMbI R mipeBpatsTcs B mtaMm S, T.€. Ipou30uaéT Tpanchop-
manus. Ho @. I'puddut He cMor omnpenenuTts — Kakoe BEIECTBO B IITaMMe S
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OaKkTepuu SIBISIETCS HOCUTENIEM HACIEICTBEHHON HH(OpPMAIIHIH.

B 1944 rony renetuxku O. Ditepu, K. Makneox u M. Makkaptu mNoOBTOpH-
mu onbIT @. I'puddura, B pesyasrare caenanu cOOOLUIEHHE, YTO B IITAMME S
HOCHTEJIEM €ro mnartoreHHoro cpoiictsa sipisierca JIHK. OHn npoBenu onbIThI
Ui 2 TUNOB OakTepuil MHEBMOKOKKA — IITAMMOB, YCTOMUMBBIX U HEYCTOMYU-
BBIX K CTpEeNnTOMUIIMHY. B 1a00paToOpHBIX YCIOBUAX, pacIICIB B MPOOUpPKaxX
OaKkTepum, yCTOHYMBBIE K CTpenTOMUIMHY, n3Biekan BemiectBo JIHK. ITomy-
yernoe uncroe /JJHK, Ob110 mepeneceno B cpemy, rie pa3BuBaINCh HEYCTOMYH-
Bble Oakrepun. HaOmonenns mokasanu, 4To OaKTepUu, HEYCTOWYMBBIC K CTpEI-
TOMULIMHY, oA BiusiHueM BemlectBa JIHK, crtanoarcs ycroitunBbiMu. Takum
obpasom, BrepBble ObuTa nokasaHa poib JIHK B mepemaue nacnenctBeHHOM

Baxrepuodar

JIHK 6axrepnodara

JlonopHas
OakTepualb-
Hasl KJIeTKa

JloHopHas
GakTepHalb-
Hasl KJIeTKa

Pa3smuoxenne
Oakrepuodara

JTHK
JIOHOPHOM
GakTepun

Buenpenue
JIHK nonop-
HOI OakTepuu
B PELIMITHEHT-
HyI0 OakTe-
pHIo

Knon pexom6unanTroii JJTHK

Puc.68. Ilpouecc TpaHcayKIMH.

126

uHpopmaiuu (puc.67).

Tpaucaykuus. Ilponecc  tpancayk-
K ObuT OTKpHIT yuéHsiMu H. Lunnepom u
J. Jlenep6eprom B 1952 romy. [lo atoro ot-
KpBITHS ObUIO W3BECTHO, YTO NMPHU BHEAPEHUU
HACJIEICTBEHHOIO Marepuasia (HyKJICHHOBOU
KHUCIIOTHI) (hparoB B OakTEpHUaJbHYIO KIETKY
OHM HAYMHAIOT PAa3MHOXKAThCSl B HEH, BBI3BI-
Basi THOENh KJIETKH BCIICACTBHE pa3pbhiBa e
000JI0YKH, TO €CTh MPOUCXOAUT JU3UC. DTOT
IIPOIIeCC Ha3bIBA€TCsl JIUTHUYECKON peakiuen
¢aros. IIpu sTom ¢aru, Bomeane B KIETKY
OaKTepuu BOMAYT B JIMTUYECKUH LUK MpU
temneparype — 37°C B teuernn 15-60 mu-
HyT. Monekyna JIHK ¢ara ucnonssyer Bce
UMEIOLIMeCs] B OaKkTepuu HyKJIeOTUATpUdoOC-
(atbl, moABepraeTcs PeruiuKalud U pa3MHO-
xaercs. 3arem JIHK c¢ara cuntesupyer mis
cebs1 OeNKOBYIHO OOOJIOUKY M MPUCOETUHSET
ee K CBOEH IOBEPXHOCTH, NPH 3TOM 00pazy-
F0TCsI OOJTBIIIOE KOMMUECTBO (aroB. B pesyib-
Tare 000704Ka OaKTepUaNbHOW KIIETKHU pa3-
peIBaeTcs, U Garu, BBIIS HApYKYy, 3apasKatoT
apyrue OakTepu.

Onnako He Bcerga ¢ar, BHEIPEHHBIN B
OaKTepualbHYIO KIETKY, IPUBOAUT KIIETKY K



rubenn. DTO MPOUCXOAUT B pesynbrare pekomOuHanuu monekyiasl JIHK dara,
BHEJIPEHHOW B OakTepHalbHYIO KIETKY, C 0c000i MOCIe0BaTeIbHOCTHIO HY-
kieotunoB mosekynsl JIHK OGakrepun. B pesymbrare ¢ar momamaer mom KoH-
TPOJIb HACJEICTBEHHOW MpOrpaMMbl OaKTepHATbHOW KIETKHM U TIEPEXOIUT B
HEAaKTUBHOE COCTOSIHHE — B COCTOsiHME mpodara. bakrepun, nMeromime B Xpo-
Mocome mpodar u crnocoOHbIE CBOOOTHO Pa3MHOXKAThCS, HA3BIBAIOTCS JIM30-
TeHHBIMH, a CaM IPOLecC — JU30reHHOW peakuueid. [lon BnusHUEM BHEITHEH
cpenbl, HabmomaeTcs BIXo ¢ara u3 TU30TCHHONM OaKTepuH (IKCIH3HS).

Korma ¢dar u3 moruOied KIeTku MnepexonuT B 370POBYIO KIETKY, OH MOXET
neperecty ¢ cobort yuactok [IHK, moru6Omeit 6akrepun. [lepexon reHoB u3 on-
HOM OaKTepuaIbHON KIIETKU B IPYTYIO MPU TOMOIIH (haroB (BUPYCOB) Ha3bIBACTCS
TpaHcayKimeH. [ eHbl, nepenieamnme mpy noMoiy (Haro B APyryro KIETKY OakTe-
pHH, U3MEHSIOT HACIIEACTBEHHOCTh 3TOW OakTepuu (puc.68).

Konbroranusi (or jaar. conjugatio — coequnenue). KoHbroraimoHHbIN
mporecc B 0aKTepusX 3TO CIOCO0 IMepenayn reHeTHYeCKOT0 Marepuana KieT-
KM OJHOM OakTepuu B APYTYIO, MIPH ITOM JBE OAKTEPUU CBSA3BIBAIOTCS Y3-
KM MOCTHUKOM, M 4€pe3 3TOT MOCTHUK MPOUCXOIUT Tepeaada TeHEeTHUeCKOTO
MaTepuasga JOHOPCKOM KJIETKOM KIIETKE-PELMIIMEHTY MPU HENOCPEICTBEHHOM
KOHTaKTe, rae nepenaércs ogna jauiib HUTH JIHK. ['eneruueckue cBoiicTBa
peLUIMEHTa U3MEHSAETCS B 3aBUCHMOCTH OT KOJMYECTBA NEPEJaHHONW I'eHeTH-
yeckoit nHpopManuu (puc.69).

1.
ﬂonop Nonosoit NNk S
g Puc.69. B Gakrepusix
MIPOIIECC KOHBIOTAIINH.
1-2 — ocaxeHne peenTopHbIX
. KJICTOK JOHOPHOM KIIETKH;
- 3 — tpancmnanTanus uenu JHK
Perianocons Tokciiepooms JTOHOPHOM KIIETOYHOM IJIa3MU/IbI B
IR s KJIETKY-penunuenT; 4 — Kaxpie nse
4. KJICTOYHBIC T1a3MHJIbI CHHTE3UPYIOT

KoMIieMeHTapHyto nenouky JJHK.

BriBwmii foHop Hossii AoHop
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Takum o0Opa3oM, Bce Tpu Ipolecca TeHETUYECKONW peKoMOWHanuu y Oax-
Tepuil — TpaHchopMaIus, TPAHCAYKIUS U KOHBIOTAIUS — IPUBOAAT K U3MEHE-
HUIO HACJIEJCTBEHHOCTH OaKTepHii.

KaroueBsbie ciioBa: TpaHcopMaiys, TPaHCAYKIHS, KOHBIOTALHS

BO]'[pOCbI n 3aJaHudA:

Cnocob6nHa 1 co3fgaBarh MyTtaruio monekyna JIHK, nporukmas w3BHe?
Kakwne mporecchl coxpaHSIOT KIETKy OakTepuu OT Jm3upoBanus (ara?
[Ipu xakom mporiecce TPaHCAYKIIMHA MyTaIis B OakTepuu HE TPOUCXOANT?
KaxkoBa ponb ¢aroB B TpaHCAYKITHH?

[aiiTe onpenenenue CynHOCTH MpoLiecca KOHbIOTallu.

AE R

3ananus AJisl CAMOCTOSITEILHOM PadoThl: 3amOTHUTE TAOIHUILY.

Merozp! rennoii umwkenepun | Kem mnzo0perén Cy1mHOCTb 3HavyeHue

Tpauchopmarmst

Tpancaykius

Kounrproramusa

§ 29. ®EPMEHTBI, UCHOJB3YEMBIE TEHHOU WH)XXEHEPUEN

B renernueckoii MHXEHEPUHU UCTIONB3YIOTCS (PepMEHTHI (3H3UMBI), pa3pesa-
roue Mosiekyny JIHK Ha oTpe3ku mo cnenu@uueckoi mocieoBaTeIbHOCTH
HYKJICOTHAOB, (HEPMEHTHI, CUIUBAIOLINE 3TU OTPE3KU, U METOABI BBIICICHUS
BbICOKOMONEKYJsApHOU JIHK M3 paznuyHbIX OpraHu3MOB B YHCTOM BHUJE, pa3-
nenenus orpeskoB JJHK meronom anekrpodopesa, T.e. BbIOOpa U3 pa3indHbIX
OTPE3KOB T€X, KOTOPhIE HEOOXOAMMBI, JIJIsl IEPECATKH.

@DepMeHThI, UCIO0JIb3yeMble TeHHOW WHKeHepueill. DepMEHTHI I€HETH-
YeCKOW MHKEHEPUU — ITO (PEPMEHTHI, MMO3BOJISIIOIINE MPOBOAUTH Pa3IHUYHbIE
Manunyisinuu ¢ mosekynamu JIHK: paspesars B ompeneneHHbIX mMecTax, co-
eMHATH pa3IMyHbIC MO MPOUCXOXKACHUIO (PParMEeHThbl, CHHTE3UPOBATh HOBBIE,
HE CYILECTBYIOIIUE B IPUPOJE NOCIEN0BATENBHOCTH, U T.4. Hrke paccMoTpum
OCHOBHBIE (PEPMEHTHI T€HETHUECKON HHKeHepuHn. DEepMEHTHI, TPUMEHIEMbIC
npu KoHCTpyupoBanun pekomOuHaHTHBIX JIHK, mMoxHO pasmenuts Ha He-
CKOJIBKO Ipynil: (h€pMEHTHI, C TOMOIIbIO KOTOPBIX nosy4aroT ¢pparmeHTs JJHK
(pectpukrassl); pepmentsi, cunresupytonme JJHK na marpune HK (monu-
Mmepasbl) i PHK (oOparHbie TpaHCKpHINTasbl); (EepMEHTHI, COCIUHSIONINE
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¢parmenTsr JIHK (nmurassr); hepMeHTHI, MTO3BOJISIONINE OCYIIECTBUTh U3MEHE-
HUE CTPYKTYpbI KOHIIOB (hparmenTos JIHK.

Moanmepa3spl. OnHUM U3 HauboOJIEe YaCTO HUCIIOJIB3YEMBIX B T€HETUYECKON
unxeHepun depmentoB spiserca JHK-monmumepaza. Otor ¢epment Bnep-
Bele ObuT oTnenéH u3 E. coli (Gakrepun kumeuHou manouku) Koperbeprom
u ero corpyaHukamu B 1958 rony. JIHK- monumepasa ydactByeT B mpoiiecce
peaymukanuu JIHK, myTteM npucoeanHeHus: HyKJIEOTUA0B HAa KOMILIEMEHTap-
HOM ocHOBe. D10 cBoiicTBO JIHK-nonnmepas ucrnonb3yercst B FeHHON MHKEHE-
pun st cuHre3a HoBbIX Mosiekyn JJHK. I1pu uzyuenun peTpoBupycoB, FeHOM
KOTOPBIX IpeacTaBieH MojeKyiamu oaHouenodeunoit PHK, 6b110 00Hapyxe-
HO, YTO B IPOLIECCE BHYTPHUKIETOUHOTO Pa3BUTHs PETPOBUPYC MPOXOAUT CTa-
JIMI0 UHTErpallii CBOEro reHomMa B Buje AByxuenodednoi JJHK B xpomocomel
KIIETKU-X0341MHA. JTOT QepMeHT crocobeH cuHTe3upoBarh Ha PHK-marpuie
komruiemenTapayto JIHK. Jlannas nmonumepasa nonayuusiia Ha3BaHue oOpaTHas
TpaHCKpHUITa3a, WKW peBepTasa.

JIuraswl. [Iporiecc pekoMOMHAIMKM BKIIFOYAET pa3pbiB M MOCIEAYIOIIEE BOC-
coequHerne monekyn JIHK. D1o momokuino Hadano mowckam ¢epMeHTa, yda-
ctBytouiero B cimmBanuu gparmenroB JJHK. Taxoit ¢epmenT Obul HaiifieH u
noinyunn Ha3Banue J|HK-nurasza. On karamusupyer cunte3 dochoansbupHoi
CBSI3U B 2-X IIEMOYEYHON MOJIEKYJIe HYKJIEMHOBOM kucnotel. Coznanue docdo-
IA(GUPHBIX CBSI3€H B OTHOLIETIOUEUHBIX pa3pbiBax AByxuenodeunoit IHK ¢ mo-
Mouibro JIHK-nuras susiercs, Hapsay ¢ peCTpUKLMEN, OIHUM HU3 BaXKHEUIINX
sTanoB nonydeHus: pekomOuHaHTHBIX JIHK. Jluraser ocymecTBistor coennne-
Hue ¢parmentoB npyxienodedHoi JIHK, oGmamaromux KOMIUIEMEHTapHBIMU
JTATIKUMI» WIH «TYIBIMI» KOHLIAMHU.

Pectpukrasbl. B npupoze, ecnu B Kakyro-HUOYAb KJIETKY MUKPOOPTaHU3-
Ma M3BHE BHEJIPSETCS UY>KEPOJIHbIN T€HETUUECKUI MaTepra, TO OH HEMEIJIeH-
HO paclIeIuIsieTcs moj JeHCTBUEM (pepMeHTa HyKJeas3bl.

DHJIOHYKJI€a3bl WIM PECTPUKTA3bl (PECTPULIMPYIOUINE SHJIOHYKIIEa3bl, dH-
JIOHYKJI€a3bl PECTPUKIUU) — 3TO (PEPMEHTHI, y3HAIOUIME U aTaKyloIIHe oIpe-
JIeJICHHBIE TMOCIEN0BaTeIbHOCTH HyKJIeoTuA0B B Moiekyne JJHK (caiitel pe-
ctpukiuu). Eme B 1953 rogy Obuto obnapyxkeno, uro JIHK omnpenenenHoro
mramma E. coli, BBeneHHas B KJIETKH IPYroro IITaMMa HE MPOSBISET, Kak
MPaBUIIO, TEHETUUECKON aKTUBHOCTH, TaK KaK OBICTPO pacIIEIIsieTcs Ha MeJ-
ke ¢parmeHTsl. K HacTosmeMy BpeMEHHU U3 Pa3HBIX MHUKPOOPTAaHU3MOB BHI-
JIEJIEHO PA3JIMYHbIE PECTPUKTA3BI.

PectpukTa3zsl — 3TO Tpynmna 3HAOHYKJIEa3, KOTOPbIE PACIO3HAIOT CIELH-
¢duneckyro nocuenoBarenbHOCTh HykineoTunoB JIHK — caiiTel pectpukras u
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TUAPOIM3UPYIOT €e. PecTpukTasbl pacno3HaloT MOCIEA0BaTeIbHOCTh 4—6 Hy-
KJICOTH/IOB, OTPE3aI0T ATH YYACTKUA C 00pPA30BAHUEM (UTUIIKHUX» WU «TYITBIX)
koH1IOB. [lonyuennyro yactuiny JJHK MoxHO BBECTH B MIa3MUly WA B TECHOM
O0aktepun. Ilpu oOo3HaUYeHHWE PECTPUKTA3 WX HAMMEHOBAHME CKJIAIBIBACTCS
W3 HayaJbHBIX OyKB JIATHHCKOTO Ha3BaHMs BUJA OaKTepuii, U3 KOTOPOTO OBLI
BBIJICTICH (PEPMEHT, U JOTOJHUTEILHOTO O0O3HAYECHUs, TaK Kak M3 OakTepuit
OJTHOTO BHJA MOXKET OBITh BBIIECIICHO HECKOJIBKO PA3IMYHBIX PECTPUKTA3.

CymiecTBytoT pecTpukTasbl, pazaenstomue monekyny JHK nHa orpesku c
«mnkuMm» koHIaMu (EcoRI) u ¢ «tymeivmy kormamu (Hpal). Otpesku JIHK ¢
«JTUTIKUMW» KOHIIAMHM JIETKO COEAMHSIIOTCS — cimBatoTcs. [logoOHbie pecTpukTa-
3bl IIMPOKO UCHOIB3YIOTCSI B TEHHOW MH)KEHEPHH.

[TonBepruyTeie neiictBuiO pectpukTa3 Monekynsl JIHK pesnenstorcs nHa
(parMeHTHI ¢ TOMOIIBI0 AekTpodopesa. Jlanee BbiaeneHHbIE (hparMEeHThI UC-
MOJIL3YIOTCSI B TEHHON MHKEHEPHUHU.

ITocnenoBaTeIbHOCTD HYKJIEOTHU/IOB, Ab6peBuarypa | MUKpOOpraHHU3MBbI, H3BIIE-
KOTOpbIE PACIO3HAIOT OTPAHUYEHHE PECTPUKTa3bl | YEHHBIE U3 PECTPUKTA3HI

baxrepun Kumeunoit
EcoRI MaJI0YKH

1 — cailThl pecTpUKIUU

Hpal I'emoduoc

KiroueBble cjioBa: HonnMepa3L1, CalThI peBCPTa3bl, pECTPUKIHNHU.

Bonpockl u 3aganus:

1. Ha xakue Tpymmel MOApa3aensroTcs pepMeHTHI, NCTIOIb3yeMble B TeHETHYE-
CKO¥ WHXeHepuu?

Pacckaxknte o MmexanusMe paboTHl (pepMeHTa TOTIMMEPA3HI.

B kakux wensx HCHONB3YHOTCS PECTPUKTA3BI?

Pacckaxwure 0 MexaHn3Me paboThl (PEepMEHTOB PECTPUKTA3.

OOBsICHUTE JEATENBHOCTh (DEPMEHTa 0OpPATHOM TPAHCKPHUITA3HI.

nk W
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§ 30. MIOJYYEHUE PEKOMBUHAHTHOM JHK

['eneTnueckast peKOMOWHAINS — TO MOYICHHE H3MEHEHHBIX XPOMOCOM U3
pa3NUYHBIX MCTOYHMKOB T'€HOB WMJIM B MPOIIECCE HOPMAIBHOTO OHONOTHYe-
ckoro oomena. Hosas monekyna JIHK oOpasyercs npu paspeiBe nermu JJHK
WIM B TIpollecce PEeKOMOMHAIIMOHHOTO BoccoenuHeHus. dopm mepenau Ha-
CJIEICTBEHHOW MH(pOpMaLy, oOMeHa U U3MEHEHHsI B MPUPOJE OYEHb MHOTIO,
OHHU SIBJISIFOTCSI UCTOYHMKAMU 0Opa30BaHUsl OPraHMW3MOB, 00JaJal0IIUX HOBBI-
MU CBOMCTBaMH.

PexomOunanTHyo JJTHK MOXHO mOTy4YuTh MyTEM HCKYCCTBEHHOTO BOCCOE-
JUHEHUs TE€HOB Pa3JIMYHBbIX OPraHU3MOB. [ €eHHAs MHXKEHEPUsI WU TEXHOJIOTUS
pexom6OunHaru JIHK myTtéMm npoBeneHns onpITOB 00ecTednBaeT nepeaady Ha-
CJIEZICTBEHHOTO Marepuaja OJHOTO OpraHusma (IoHopa) B APYrod OpraHusMm
(peuunuent). Hanpumep, B MUKpOOMOIOTHYECKON MPOMBIIUIEHHOCTH MYTEM
BBEJICHUSI a30TOPUKCUPYIONTNX TE€HOB, B IIEJISAX TOBBIINICHUS YPOKAWHOCTH
pacTeHuil, MoIydJaloT MTaMM a30TQHUKCUPYIOUINX OakTepuil (3TO MPUBOAUT K
YMEHBIICHHUIO MCTIONIb30BaHMsI YIOOPEHHU U K YITy4IICHHIO OKpY KaloIIen cpe-
nbl.) Ha cerogHsmHuii 1eHb METO/IbI T€HHON MHXKEHEPUU JAlOT BO3MOXHOCTb
U3 LITAaMMOB PEKOMOMHAHTHBIX OAKTEPHil MOIyYUTh OMOJOTUYECKU aKTUBHBIE
COEIMHEHUS, B TOM 4YHCJIe, TOPMOHBI (MHCYJIMH, COMaTPONUH, COMaTOCTaTHH),
npenapar NpoTHB BUPYCOB — HHTep(depoH. [lepeHOC reHa B reHOM Jpyroro
OpraHu3Ma Mo3BOJISIET UCIPABUTH HacjencTBeHHbIE nedexTsl. Criocob momyye-
Husi pekomOuHanTHOU JIHK — 3TO mepcrekTrBa m3ieueHus: HAaCIeICTBEHHBIX
3a00JIeBaHUH, TIPU STOM B TEHOM OOJIBHOTO BMECTO MOBPEXKICHHOTO T€Ha BBO-
TUTCSI HOPMaJIbHO (DYHKIIHOHUPYIOIUHN TeH.

HckycctBennoe nomyuenue pekomouHantHoit JIHK Bmepsble ocyectsie-
HO amepukaHckumu yuéHbiMu ['epOeptom boitepom u Crennu Kosnowm, B 1972
roxy. Xpomocomuyto JIHK Gakrepun E. coli u ee mia3muasl OHU TIOABEPTaIH
00paboTKe B OTHCIBHBIX MpoOHpKax (epmeHToM pectpukrazoii Eco RI (DOko-
9p- OAMH), 0Opa3yIOLIUM <«JIMIIKHE» KOHIbl. B cocTaBe KOJIbLIEBOM IMa3MHIbI
COZIEP’KUTCS TOJIBKO OfIHA crienu(uyuecKas HyKJICOTH IHAs [TOCIIEI0BaTEIbHOCTD,
KOTOPYIO pacro3HaeT u pa3pe3aet ¢pepMeHT pectpukraza Eco RI. Otot dpepmenT
paspesaet aBoiHyto uens JJHK mia3Muasl TOIbKO B OAHOM MECTE U MEPEBOAUT
KOJIBLIEBYIO IUIA3MHJly B OTKPBITOE COCTOSIHUE C «IMIKUMW» KoHUamu. Eco RI
paspesaer Monekyiry JJHK XpoMocoMbl Ha CTOIBKO OTPE3KOB, CKOJIBKO OHa CO-
JEPXKUAT CeM(PUIECKUX HYyKJICOTHAHBIX MOCIEI0BATEIILHOCTEH, KOTOPhIE MOTYT
OBITH pacro3Hanbl pepmenToM pectpukrazoi Eco RI. Otpesku JIHK B criibHOM
SIIEKTPHUUYECKOM TIOJIE IEKTPOPOPETHUECKOM YCTAaHOBKHU Pa3NeIOTCS MO Beu-
YHHE, U BBIJIEJICHHbIE OTPE3KU OKpaluBaroTcs. 13 anekrpodoperrueexoro remis

131



MOXHO BbIZIENTUTHh oTpe3ok JIHK nro6oii BenmmumHbI myTeM ero pacTBOPEHUS B
Bojie. Takum crioco6om I'. Boiiep u C. Kosn cMemanu B mpoOUpKe BbIJEICHHBIH
orpe3ok JIHK xpomocomsl ¢ «mnkumu» koHiamu u JIHK mnazmuael, Haxo-
JIIIMECS] B OTKPBITOM COCTOSIHMM, M ciumiu 3tu orpe3ku JIHK npu momorm
(depMenTa nura3sl ¢ 00pa3oBaHHEM KOBAJIECHTHBIX CBs3eW. B pesysnbrare B cocTan
a3Musl Oblt BBenieH orpe3ok JIHK. Takum obpazom, Oblia BriepBble co3laHa
pexoMOuHaHTHas naasmuaa. B atoit monekymnsipHot konctpykimu JIHK miazmu-
b1 BBITIOJTHSET BEKTOPHYIO (HAMPABISIONLYI0) (YHKIIHIO, TOCKONIBKY, KaK yKa3bl-
BAJIOCH BBIIIIE, TUIA3MU/IBI MOTYT PEKOMOMHHUPOBaThCs B Xpomocomuoit [IHK. Dra
BEKTOPHAsi KOHCTPYKLUS B CHJIy HAJIUYMs B HEH T'eHa yCTOWYMBOCTH K aHTUOMO-
THKaM OblTa BBe/eHA B OECIUIa3MUIHYIO, T. €. HEYCTOWYHMBYIO K aHTHOMOTHKAM
OakTepHaNbHYIO KJIETKY. bakrepun ¢ peKOMOMHAaHTHBIMHU IUIa3MHIAMUA HUMEIOT
T'€H YCTOMYMBOCTH K aHTUOMOTHKAM, U B OTJIMYME OT OECIIa3MHUIHBIX OaKTepuii,
HE MOru0aroT B MUTATEIBLHON cperie, coaeprkarieil antuonotuk. [loatomy B mpo-
OMPKY BBOAWUTCS aHTHOMOTHK U BBIJIEIAETCS KJIOH PEKOMOMHAHTHOW OakTepuw,
KOTOPBIM 3aTreM BbIpamuBaeTcs. B kaxaoil OakTepuu, COCTABISIIONICH JaHHBIN
KJIOH, OyZieT comepkaThcsi OTpe3oK uyxkoi (rereposnoruunoii) JIHK, u stoT OT-
PE30K MOXKET pa3MHOXKAThCS IO MEpe pa3MHOKEHUSI OaKTepuabHONH OMOMACCHI.
Ecmu pexomOnHanTHas mia3muga o0magaeT crmocoOHOCThIO K aBTOHOMHOU pe-
IJIMKalnu, TO 0Tpe30K uyxoil [JTHK MoxkeT pasMHOXKaThCs eme 1ecarku pas.

Puc.70. 1 — c ucnonpzoBaHuEM
LIEJIEBOTO OIPAaHUYCHUS TSHOB;
2 — BEKTOpHAs TUIa3MH/IA;

3 — pe3Ka IIa3MHJIbI Ty TeM
orpaHnycHus; 4 — 00pa3oBaHHUE
PEKOMOMHAHTHOM TIa3MBbI (BEK-

TOPHOW KOHCTPYKIINH) B IIJIa3MHLY,
CBSI3aHHYIO C (DEPMEHTOM JIMTa3kbI,
5 — BBeIIUTE BEKTOp B OaKTEepUAIIb-
HYIO KJIETKY; 6 — Tia3Ma. 7 — 6ak-
tepuanbHas JHK; 8 — Pernukarius
TeHOB KJIOHUPOBAaHHEM OaKTepuii.

Pasmuoxenne uyxoi JIHK nmocpeactBoM BEKTOpHON KOHCTPYKIIMM Ha3bIBa-
€TCsl KJIOHUpOosanuem 2eHos. B xadecTBe BEKTOpa MpU KIOHUPOBAHUU OTPE3KOB
JIHK moryT ObITh McTIONBb30BaHbl BUpyCHbIe U (haroBbie Monekynsl JJHK wmn
OMy’KIalole TeHEeTUYECKUE DIIEMEHTBL. JTalbl MONyYeHUs] pEeKOMOMHAHTHON
JIHK tpancrenHoro opranusma:
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.3 opraHu3Ma JOHOPOB HYXHBIX I'CHOB, BbIACIAIOT MOJICKYITY I[OHOpHOI‘/II,

nnu kionupyemor, JIHK, koTtopas comep uT HyXHYIO IMOCIJIEI0BATEIb-
HOCTb I'€HOB.

2. Jounopnyto JJHK ruaponusyior ¢hepMeHTaMu B HY>)KHBIX MECTaX, BbIpe3ast

3.

4.

Y4aCTOK ¢ HEOOXOUMBIM T€HOM M OTCIISAS €ro OT APYTHX YacTed MoJe-
kynbl JIHK — nonopa.

JIHK-BekTop paszpes3aroT B TAaKOM MECTE, KyJa MOKHO OyJIeT BCTPOUTH T€H
JIOHOpA.

JIHK-BekTop «cmmBaroT» (COSAUHSIOT) ¢ BBOAUMBIM reHOM AoHopa. O0-
pasyetcs pekomOunanTHas JIHK u kiionupyercs.

. Horas monekyna JIHK, congep:kamnias BCTpOCHHBIN T'€H, BBOIUTCS B KJIET-

Ky XO3siMH (peuunueHT). i 3TOro UCnosb3yIoT ClielUadbHble TPUEMBI:
nporpeBanue, 100aBIeHNEe HEKOTOPHIX BEIIECTB U JIp.

. B xnetke-xo3simae pexkomOunantHas JIHK permmmmpyercs (Bocipoun3Bo-

JUTCS) U nepenaércs MOTOMKAM.

. BBenenne pexombunantHoit JIHK B KiIeTKy-XO35MH HA3bIBAETCSl TPAHC-

dopmarmeit. Opranusmel, coaepskamiue ¢pparMeHTsl dyxepoanoi JTHK,
Ha3bIBAIOT TPAHCTEHHBIMHU.

KuroueBbie ciioBa: EcoRI (9k0-3p-oamH), renb 3mekTpodopesa, BEKTOpHAsS KOH-
CTPYKIHS, TpaHCHOpMAIHsI, TPAHCTEHHAs KIIETKA.
Bonpocsl u 3ananus:

1. OOBsACHUTE CYIIHOCTh Hay4HOU paboTsel boyspa u KosHa.
2. UYewm omnmyaercs miasMugHas OaKTepHusl OT HEIIa3MUIHONW O6akTepun?
3. Pacckaxure 0 mociesnoBaTeabHOCTH momydeHus: pekomOnHanTaoi JIHK.

§ 31. ©3SMEHEHUE HACJIEACTBEHHOCTHW PACTEHUM
HA OCHOBE 'EHHOW MHXEHEPHUHU

OcHOBHOM HEAOCTATOK KJIACCHUYCCKOI'O I'€CHCTHYCCKOIrO METOAa M3MCHCHUA

HACJIEICTBEHHOCTH COCTOUT B TOM, YTO IPU CKPEIIMBAHUM JBYX OPTraHH3MOB
C pa3HBIMU T€HOTUIAMHU MPOUCXOIUT B3aUMHAs PEKOMOWHAIIMS WX IEHHBIX U
HE LIEHHBIX B XO3AMCTBEHHOM OTHOLICHUHU I'€HOB. B pe3ynbrare B CO31aHHBIN
COpT OymyT MEepeXoauTh, KPOME TEX T'€HOB, KOTOPHIC OBLIN >KEIaTelIbHBI IS
TE€HETHUKA-UCCIIEIOBATENSA, U TE€HBI, YXYAILIAOIINE CBOWCTBA COPTA.
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Copra, co3naHHble ¢ TPUMEHEHHEM METOJ0B T€HHOW WHXKEHEpUU OymayT
UMeTh Ha0Op FeHOB, KOTOPBIE COOTBETCTBYIOT HHTEpecaM ueioBeka. [l 3to-
r0 B KJIETKY PacTeHMsI, COPT KOTOPOTO XOTSAT YIyUIINUTh, BBOAUTCS LIEHHBIN I'eH
Y U3 3TOU KJIETKHU BBIPAIIMBACTCS TPAHCTEHHOE PAacTEHHE.

TpaHCreHHBIMU MOTYT Ha3bIBaThCS T€ BHUJIbI PACTEHUI, B KOTOPBIX YCIIEIIHO
(YHKIIMOHUPYET I'eH (WM TeHbl) MepecaXeHHbIE U3 APYTUX BUJOB PACTEHUU
WM KUBOTHBIX. JlemaeTcst 9To AJjig TOro, YTOOBI PACTEHHE PELUITUEHT IOJTY-
YHJIO HOBBIE YOOHBIE ISl YEJIOBEKa CBOWCTBA, MOBBIIIEHHYIO YCTOHUYNBOCTD K
BUpYyCaM, K repOunuaam, K BpeaIuTesssM U OOJe3HAM pacTeHUH.

CymiecTByeT HECKOIBKO JOCTATOYHO IIMPOKO PACHPOCTPAHEHHBIX METO/IOB
s BHeApeHus uyxepoaHon JIHK B renom pacrenus. Hanpumep, cymiecTsy-
er Oakrtepus Agrobacterium tumefaciens, kotopas oOnagaeT CrOCOOHOCTBIO
BcTpauBarh yyacTku cBoeil JIHK B pactenus, mociie yero nopaxeHHbI€ KIETKU
pacTeHusl HAYMHAIOT OYeHb OBICTPO JCIUTHCA M 0Opasyercst omyxosb. OOpa-
3oBanue omyxoisied cBsazaHo ¢ reHom TJIHK Ti (Tu-ait) mnazmuasl arpo6ax-
TepuyMa. B ocHoBe nosiBneHusi onyxoiyu Jiexkut BcrpauBanue TIIHK B renom
pPaACTUTENBHON KJIETKH M U3MEHEHHE €10 CBOWCTB KIETKH. JTa 0COOEHHOCTH
TIHK mupoko ucnomnb3yeTcsi B reHHOM nHkeHnepuu (puc.71).

T-THK

Omyxoinb
(KopoHUAaTHIH
raJn)

Ti-nmma3zmuaa Kerka
pacTeHust

Hurerpu-
poBaHHas
T-JHK

Puc.71. O6pazoBanue rena T-/IHK B reHoMe TpaBsiHBIX KJIETOK ¥ 00pa30BaHNE OITYXOJIH.

CHauana y4eHble MMOJTYUYUIIU IITaMM 3TOM OaKTepuu, HE BBI3BIBAIOIIUHN OIY-
XO0JIeH, HO HE JIMIIIEHHBIN BO3MOXKHOCTH BHOCUTH cBoto JIHK B knetky. B nanb-
HEHWIIeM HYXHBIA Te€H CHauaja KJIOHHpOBaJM B Agrobacterium tumefaciens u
3aTeM 3apaXkaiu yxke 3Toi Oakrepueit pacrtenue. [locne yero nHpenupoBaHbie
KJIETKH PacTEHUs MPUOOPETaIH HY>KHBbIC CBOMCTBA, a BRIPACTHUTH II€JIOE pacTe-
HUE U3 OJIHOM ero KJIETKH ceiddac He mpoliema.

134



JloBonbHO Oombmion pasmep Ti-mmazmuasl ArpoOakTepuyma HECKOJb-
KO 3aTpyJHSIET €€ HCIOJb30BaHWE B T€HHOM uHkeHepuu. [loaromy s me-
PECTPOUKH HACJIEICTBEHHOCTH PACTCHHS METOJOM T€HHOW HWHXKEHEPHH MPH
MOMOIIM peCTpUKTa3bl nosydaror orpe3ok TIHK, mmasmuasl koroporo co-
enuHAIOT ¢ iazmuaon pBR 322 (mu-6u-3p 322) u xnonmpyror. Co3mas-
Has WCKYCCTBEHHAs IIa3MHUJa HECKOJIbKO MeHbIe, 4yeM Ti TuasMuia, u
HCIIONIb30BaHNWE €€ HaMHOro Jierde u 3ddexkTuBHee. Takue MOIEKyabl (CO3-
JaHHbIE MCKYCCTBEHHBIE IUIa3MU/bl) HA3bIBAIOTCS BEKTOPHBIMM KOHCTPYK-
uuamu. Ha orpe3okx T/IHK BeKTOpHOI KOHCTPYKLIMH NEpECaXMBAKOT PacCTH-
TenpHBIM TeH. B pesynbrate storo T-JIHK Tepser cmocoOHOCTH BBI3BIBATH
OITyXO0JIb, TaK KaK OHa YK€ pa3zelieHa Ha J[Ba OTpPEe3Ka UY>KEPOIHBIM TE€HOM.

Ti-naazmuaa

I'en pactenus
BcerpanBanue rena pac-

TEHUS B HECYIIECTBEH-
HbIi yyactok T-JTHK

Agrobacteria

PexoMOMHMpPOBaHHEIH
T'€H pacTeHHMs

TpaHCcreHHas KJeTKa Snpo

TpancrenHoe
pacteHue

KannycHele kiieTku
Puc.72. TlonyueHune TpaHCTEHHBIX PACTEHU.
BekTopHas koHCTpykIus, conepxkamas pacwieHeHHele TJHK n uyxepon-

HBIM TeH, BHeApseTcs B Oe3Bpe[HbIe NJsi PAaCTEHHs CIELUATIbHBIE ILITAMMBI
Arpobakrepayma, Ti-rurazmuaa kotoporo He coaepxut THK. Ilpu 3apaxe-
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HUU PACTUTENBHOU KIETKH HTUMH Oaktepusimu Ti-mmasmuna Arpobaxkrepuy-
Ma C MOMOIIBIO CBOETO CIEIHAILHOTO ammnapaTa TpaHc(opMali BCTpauBaeT
qyKEpOJIHBI TeH B T€HOM PAaCTUTENLHOW KIETKU. B mociennue roasl paspa-
OOTaHBI METOJIbI BHEJAPCHHS B PACTHTEIBHYIO HIIM XHUBOTHYHO KIETKY UyKe-
POJHOTO TeHa B COCTAaBE BEKTOPHOW KOHCTPYKIIMU C TIOMOIIIBIO CBEPXMOIITHOTO
AIIEKTPUUECKOTO TOJISI UM TeHHBIX MyIIeK. V3 pacTUTeNbHOM KIETKH, MOIBEp-
THYTOH TpaHc(opmalim, noiydatoT TpaHCTeHHOE pacTeHue (puc.72).

B pe3ynbrare neneHus TpaHCTEHHOW pacTUTENBHON KIETKH 00pas3yeTcst CKo-
IUICHUE KIJIETOK, KOTOPOE Ha3bIBACTCS KaJUTyCHON TKaHbIO. OTIAeNbHBIC KICTKU
KaJUTyCHOM TKaHM MOMEIIAIOTCSA B MUTATEIBHYIO CPEIy U OHH TOJ ACHCTBHEM
PaCTUTENBHBIX TOPMOHOB WJIM APYTHX PETYISATOPHBIX BEIIECTB HAYMHAIOT Jie-
JUTHCSA IO CIIEIUANILHOM MTporpamme. B pesynbrare U3 Takux KJIETOK MO3ITAIHO
pa3BHUBAETCs 3aPOBIII PACTEHHS, U3 HETO HOPMAJILHOE BO BCEX OTHOIICHHUSX,
3pelioe TpaHCTeHHOE pacTeHue. B XxpoMocoMax KakJol ero KIeTKH COACPKHUT-
cs nepecaxeHHbld red. [loaToMy Korja TpaHCT€HHOE pacTeHUE pa3MHOMKAETCs
MOJIOBBIM ITyTE€M, TIEPECAKEHHBIIN Uy>KEPOIHBIN T€H MepEaaeTCs M0 HACTIEICTRY.

C momouibio reHHOM MH)KEHEPUHU BBIBEACHBI COPTa PACTEHUM, KOTOPHIE OT-
JMYAIOTCSl YCTOWYMBOCTHIO K 3a00NIeBaHMSIM U BpeauTessiM. Hampuwmep, cos-
JaHBl YCTOWYUBBIC W pAaHHECTICIbIC TPAHCTCHHBIC ()OPMBI XJIOTTYATHHKA.

KaroueBbie cjioBa: BEKTOp KOHCTPYKIMS, KAHAMUIINH, TPAHCTEHHOCTD, KJIETKH MEPUCTE-
Mmbl, wasmmia Ti-, wasvuna Ri-, masmuma pBR 322, kamtycHast TkaHb

Bonpocs! n 3aganns:

1. PacckaxxuTte 0 MOHATUU "TapHCT€HHOE pacTeHue'.

2. O0BscHUTE MOCIENOBATEIBLHOCTh CO3AHUS BEKTOPHOM KOHCTPYKIHH.
3. OOBsicHUTE TOCIIEI0BATEIBHOCTD CO3/IaHUs TPAHCTEHHOTO PACTCHHSI.
4. Yto BBI 3HaETE O TPAHCTEHHBIX PACTEHUAX?

§ 32. USMEHEHUE HACJIEACTBEHHOCTH KUBOTHbBIX
HA OCHOBE KJIETOYHOUW MHXEHEPUU. TUBPUJOMA

JIOCTHKEHHS KJIIETOYHOM M N€HHOW MHYKEHEPUM HAIJIM CBOE IPUMEHEHHE
U IpH YJIyYLIEHUU TOPOJ KUBOTHBIX. OJJHON U3 MEPBBIX B 3TOM HAINPABICHUU
ABJISIETCS OMOTEXHOJIOTUSI TIONyYeHHUs] B OONBIIMX KOJMUYECTBAX SHIEKIETOK
KPYIIHOTO POraroro CKOTa C BBICOKMMH XO3SMCTBEHHbIMM W T'€HETHYECKUMH
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nokaszarensiMu. V3BecTHO, YTO y KOPOB 3a OMH Tox 00pa3yercsi TOJIBKO OHA,
MHOTJA JIBE SIMIIEKIIETKH, YTO HE JaeT BO3MOKHOCTH OBICTPO MPUYMHOXKATb
KaueCTBEHHBIEC MOPOIbI KPYIMTHOTO pOraroro ckora. BeeneHue nHbekuuit omnpe-
JICIIEHHOTO TOPMOHA KOPOBaM, JArOIIMM BBICOKHE YIOM Kau€CTBEHHOTO MOJIOKA,
MO3BOJIMIIO JTOOUTHCS OOpa30BaHUsSl Y OMBITHBIX KOPOB OOJBIIOrO KOJIMYECTBA
SMLIEKIIETOK. DTU KJIETKU ObUIM BBIIECIICHBI U3 MAaTKU KOPOB U OIIOJJOTBOPEHBI B
MCKYCCTBEHHBIX ycloBUAX. OOpa30BaBIIMECs 3UTOTHl UMIUIAHTUPOBAHBI B MaT-
Ky HEMOPOAMCTBIX KOPOB, HE UMEIOIINX XO35MCTBEHHO LIEHHBIX MTOKa3aTeneil. B
pe3ynbTare OT HEMOPOAUCTON KOPOBBI MOJIYYEHO MOTOMCTBO LIEHHOW MOPOABI.
OTta OMOTEXHOJIOTHS PUMEHSIETCS] U B HAIlIEH CTpaHe.

BcemupHo u3BecTHass aMepuKaHCKass KOMIAHMS MOHCAHTO, HCIONb3Ys
METO/Ibl T€HHOM WHKEHEpPHH, Hayajla MPOU3BOACTBO TOpMOHa pocra (growth
hormone), KOTOpbIii OBT MHBEIMPOBAH KOPOBAaM. DTO TMO3BOJMIIO JOOUTHCS
YBEJIMYEHUS HaJI0€B MOJIOKA.

MuKpOUHBEIIUPOBAHUE 3UTOTHI (OIMIOJOTBOPEHHOM SIMIIEKIIETKH) pa3iny-
HBIMH T€HAMU U TIOJTYYCHHE TPAHCTEHHBIX MBIIIEH MM KPBIC MPAKTUKYETCS BO
MHOT'HX Jlaboparopusix. B Haiel crpane noj pykoBoactBoMm akaaemuka K. X.
XamuoBa, Gnaronapsi UCHOIb30BAHUIO 3TOTO METO/IA, TyTEM BBEIEHUS B 3UTO-
Ty KPOJIMKOB T€Ha TOPMOHA POCTa BHIBEJICHBI TPAHCTEHHBIEC KPOJIUKH, OTIINYAO-
necs: 6osnee OBICTPBIM POCTOM 10 CPABHEHHIO C OOBIYHBIMH. ‘

KnonupoBanue xuBoTHBIX. M3BecTHO, YyTO KOJMOHMSA OakTepuid, 0Opa3oBaB-
miasicss B pe3yJbrare JIeNeHUs OJHOW KIETKM MHUKPOOpPTaHW3Ma, Ha3bIBACTCS
KJI0HOM. KIIOHBI pacTeHuii Mojay4aroT B MCKYCCTBEHHBIX YCIOBHAX KYyJIBTHUBH-
POBAaHUEM OJIHOM KJIETKH WJIM IIyTEM BEreTaTUBHOTO pazMHoOxeHHs. [lockonbky
BBICIIIME XKUBOTHBIC HE PA3MHOXAIOTCS BEr€TaTHBHBIM ITyTEM, 3aj/lada Moyde-
HUS MX KJIOHOB JI0 HEJJABHETO BPEMEHM cuMTasiach npoodmemaruunoi. B 1977 .
anruickuM yueHsiM /[x. [oproHom Obuia pa3paboraHa OMOTEXHOIOTHS CO3/a-
HUS KJIOHOB BBICIIIUX JKUBOTHBIX (pHC.73).

Puc.73. 1 — paspymienue siapa siirie-
KJIETKH JIATYIIKH;

2, 3,4, 5 — nepeHoc Anpa KIETKA
KHUIIEYHHKA TOJIOBACTUKA B SHIIEKIIETKY
C YIAJIEHHBIM SIIPOM;

6 — pasBHTHE MOJHOLEHHOM
JIATYLIKH.
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B 1997 1. y4eHbIMU MOTIAHJICKOTO POCITMHCKOTO MHCTUTYTa OBUT CO3/1aH
KJIOH OBILIbI U 3TO OTKPBITUE HAJEIaI0 MHOTO 1Iyma. /o 3Toro skcrnepuMeHTa B
3UTOTY C YIQJICHHBIM SAPOM MEPECcakMBaJIOCh SAPO U3 APYroil SMOPHOHAIBHOM
KJIETKH, U O0OpA30BaBIIASICSl TPAHCIUIAHTHAS SIMIIEKJIETKA WMIUTAHTUPOBAJIACh B
MaTKy HEpPOAHOM (cypporarHoi) marepu. OTM4Yue pe3yabTaToB OMBITOB YYEHBIX
Pocnuuckoro nHeTUTyTa OT OMBITOB J[X. ['OpAoHa M IPYruX ONMMCaHHBIX BBILLIE
HKCTIEPUMEHTOB COCTOUT B TOM, YTO OH BIEPBBIC JOOWIICS MOTYUYCHUS 3PEIIOTO
OpraHusMma IyTeM BBEACHHUS B 3UTOTY C YJAJIECHHBIM SAPOM $71pa, BBIIEIEHHOIO
U3 COMATHYECKOW KIJIETKU B3pPOCIIOrO MOJIOBO3PENIOro opranusma (puc. 74).

I'nOpunombl. Pa3Butue KIETOYHOW MHXXEHEPUHM NPHUBEIO K BO3HUKHOBE-
HUIO0 OMOTEXHOJIOTUHU MOTYUYSHHsI THOPUIOM M CO3/1aJI0 BOZMOXXHOCTH JJISl CUH-
T€3a MOHOKJIOHAJIbHBIX aHTUTEI.

N3BecTHO, YTO HOPMAJIbHBIE KJIETKU JEATCS U PA3MHOXKAKOTCSI OYE€Hb MEJ-
JICHHO, U UX JIeJIEHUE OrpaHueHHO. PakoBbie ke KJIeTKH 00J1a1at0T CBOWCTBOM
HEOTPaHUYEHHOTO U OBICTPOrO pOCTa U pa3MHOeHUs. bruomaccy HopManbHOM
KJIETKH, CUHTE3UPYIOIIEeH 1000 MoNe3HbIi OeTOK, MOXKHO Pa3MHOXKATh B UC-
KyCCTBEHHBIX YCJOBHUSX M IOJyyaTh 3TH OEIKOBBIE BEIIECTBA B OOJIBIINX KO-
mudecTtBaX. OHAKO B CHMIIYy OTPAaHUYEHHOCTH OMOMAacChl HOPMAJIbHBIX KIIETOK
9T TIPOOJIEMBI HE HAXOAWIU CBOETO PEIICHHUS.

Puc.74. Coznanue oBeybero KJioHa.
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B 1975 1. anmuiickue y4yensle Kenep 1 MunbITeiiH myTeM CIUSHUS JTUM-
(boUUTHON KJIETKH, CHHTE3UPYIOLIEH B MCKYCCTBEHHBIX YCIOBUAX aHTHUTENA, C
PaKoBOM KIIETKOM, 0Osafaronieil CBOMCTBOM HEOTPAaHUYEHHOI'O POCTa, CO3JaIH
THOPUAHYIO KJIETKY, HE MMEIOIIYI0 aHAJOroB Mpupozae. JTa KieTka Oblia Ha-
3BaHa rubpuaomMoi. B pesynbrare Oblsia TOCTUTHYTa BOZMOXKHOCTh HEOTpaHH-
YEHHOT'O PAa3MHOKEHHUsI KJIETOK, CUHTE3UPYIOIMX aHTUTENA B UCKYCCTBEHHBIX
ycaoBusx (puc.29).

['mbGpuomHas KieTka MOXKET OBITh MOJTyYeHa B pe3yJibTaTe 11eJecoo0pa3Ho-
ro COeIMHEHHUsI JIF00O0M KIIETKU C PaKOBBIMU KJIeTKamH. B Hacrtosiiee Bpems 3Ta
TEXHOJIOTHS. MOXET OBITh HCIIOJIb30BaHA HApaBHE C T€HHOW HHXKEHEPUEH IpH
CHHTE3€ OEKOBBIX PEryJIiTOPOB, AHTUTET M TOPMOHOB. [103TOMY BO3MOKHOCTH

6I/IOT€XHOJIOFI/II/I, OCHOBAHHOU Ha KJICTOYHOM HWHKCHCPUH, HCOI'PAaHUYICHHBI.

KiroueBble cjioBa: TPpaHCITCHHAasA MbIIb, H)K FOpI[OH, HWHCTUTYT B Pocnune.

BO]'[pOCBI " 3aJaHUA:

1.
2
3.
4. KakoBo 3HaYeHHME MOHOKJIOHAJBHOI'O aHTHTEja?

Kakne cymiecTByloT myTH KIIOHUPOBAHHSA KUBOTHBIX?

. Kakue mnpeumymiectBa KIeTKH THOPHIOMBI Bbl 3HAETE?

Kak IIoJIy4yaroT FI/I6pI/IJIOMI)I, JJIA TIPOU3BOACTBA MOHOKIIOHAJIBHBIX aHruren’?

3agaHus 101 caMOCTOATeIbHO padoThl: COeIMHUTE MOHSTHUS C ONPEIACICHUEM.

Baxrepust conepxkaiias B cocTaBe reHOMa HEAKTUBHBIN
1 | Bakrepuodaru A p p
npodar
2 | I'ennas nmxkenepus | B | bakrepus, Bo30yxmaromiast 601e3Hb
Heckosbko reHoB, CX0KUX IO CTPYKTYpPE U YUacTBYIOLIUX B
3 | Dnexrpodopes D | perynsauuu nocie10BaTeIbHOCTH CI0KHOTO OHOIIOTUHECKOTro
nporecca
MaHI/IHyJ'II/IpOBaHI/Ie T€HaMH1 UKW COBOKYITHOCTBIO I'CHOB
4 | buorexHomorus E
OpraHu3Ma B MHTEpECax 4YejIoBeKa
5 JInzorenHas F BeiBenenne npoarom TOro MM MHOTO FeHa U3 TeéHOMa OakTe-
Oakrepus pHUU B IEPUOJ UHAYKLIUU
6 | Irann H TexHoOrUsT MPOU3BOJCTBA MPOAYKTA C UCIOIB30-
BaHUEM OMOJIOTHYECKHX MaKPOMOJIEKYI M OpPTaHH3MOB.
MCTOI[ pa3aciiCHus MOJICKYI B CIICHUAJIbHOM T'€JIC, TIOME-
7 | Tpancoykuus G | 1IEHHOM B 2JIEKTPUYECKOE 0JI€ YCTAHOBKH, 110 BEJIMYUHE UX
OTPE3KOB
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Kitetkn Gakrepuii, OTHOCSIIUXCS OXHOMY BHIY, HO

8 | Tpaucdhopmanus |
Pa3INYAIONIMXCS HEKOTOPBIMH TCHAMHU.

o BI/I CBI, MapasuTUPYIONIHNEC HA 6aKTe WAX U IIOABEPrarOIInue ux
9 | CemelicTBO TEHOB K Py P pyrom p JIBCpraromt

JIA3UCY.
IIponecc coenuHEHUs , B ONPEAEIEHHBIX YCIOBUAX,
10 ITatorennas L 00O YacTH HACTIEICTBEHHON MOJIEKYIIBI OJTHOTO
Oakrepust OpraHu3Ma B COCTaB HAaCJICACTBEHHON MOJIEKYJIbI

JpYyroro opraHusma

§ 33. BUOTEXHOJIOI'MA, OCHOBAHHAA
HA TEHHOU U KVIETOYHOU MWHXEHEPUH

TexHosorusi, co3fgaHHas MpPU y4acTHM OMOJIOTMYECKUX MAaKpOMOJIEKY]I U
OPTraHU3MOB C MCIIOJIB30BaHUEM 3HAHUN U 3aKOHOMEPHOCTEN KU3HEHHBIX IPO-
LIECCOB, NMPOTEKAIOIINX B JKUBBIX CYIECTBAaX, HAa3bIBACTCs OMOTEXHOJIOTHUEH.

Bo3HukHOBeHHE OMOTEXHOJOTHMH CBOMMH KOPHSMH YXOIWT B JIaBHHE Bpe-
MEHa, KOIrJa JIIOIM Ha OCHOBE OMOJIOTMYECKUX IPOLECCOB OECCO3HATEIBHO
HCIOJIb30BaJIM TEXHOJIOIMIO IPUTOTOBJIEHUS MIPOCTOKBAILM M3 MOJIOKA, Oparu
U3 (PPYKTOBBIX COKOB.

Kpome Toro, B OCHOBE pa3BeleHUs IUIEMEHHBIX >KMUBOTHBIX MM CO3JaHMS
KaueCTBEHHBIX COPTOB PACTEHHI TaKXe JIEKUT YCIEIIHOE PEryJnpOBaHUE ye-
JIOBEKOM KU3HEHHBIX IpoLeccoB. Takue OMOIIOrn4ecKue TEXHOIOTUN SBIISIOT-
Csl HECKOJIBKO YNPOIIEHHBIMHU MPOSIBICHUSIMH OMOTEXHOJIOIMH U Ha3bIBAIOTCS
TPaJULMOHHBIMU OMOTEXHOJIOTHAMHU.

[To3nHee B pe3ynbTare pa3BUTHs OMOJIIOTMYECKUX HayK, B YACTHOCTH, OHO-
XUMUHM, MUKPOOMOJIOTMM M TEHETHKH, OBLIM 3aJI0KEHBl OCHOBBI JIOBOJIBHO
CJIO)KHOM, BeCbMa TOHKOM U 3(h(pekTHBHON coBpeMeHHOM OnorexHonoruu. Ot-
KpBITHE CHOCOOOB MaHUMYNIALMHU (KJIOHUPOBaHHE, TpaHCPOpMALUs) T'€HeTH-
YECKUM MaTepuajioM OpraHU3MOB OOECIIEUMIIO YCKOPEHHBIE TEMIIbl Pa3BUTHUs
ouorexnosnoruu. CoBpeMeHHass OMOTEXHOJIOTHSI Pa3BUBAETCS IO IMYTHU MOIY-
YEeHUS] HEOOXOUMBIX JIJIsl YEJIOBEKA BEIIECTB U3 OMoMacchl MUKPOOPIaHU3MOB
IyTeM UX Pa3MHO)KEHUS B IPOMBIIIJICHHBIX MaclITa0aX, a TaKk)Ke B HalpaBJie-
HUSX (EPMEHTHOM, FTeHeTUYECKON 1 KJIETOYHON MH)KEHEpUH.

B ocHoBe OuoTexHONOIUM, pa3paboTaHHBIX B TeueHue XX B., JE€KAT MH-
Kkpoopranu3mbl. Co3aHbl BO3MOXKHOCTH JUIsSl IPOU3BOJCTBA Pa3IUYHON Mpo-
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IOYKIIUH — JIEKAPCTB, IPOTOBOJILCTBEHHBIX MPOIYKTOB U IPYTUX OUOJIOTHYECKH
aKTHBHBIX BELIECTB C UCIOJIB30BAHHUEM OBICTPO Pa3MHOKAIOIIUXCS M XOPOIIO
M3YYECHHBIX B T€HETUYECKOM OTHOILIEHUH MHKpoopraHusmoB. Hampumep, my-
TE€M BBEJICHUSI B TCHOM OaKTepUU T€Ha WHCYJIMHA, BBIICICHHOTO U3 MOIKEIy-
JIOYHOM KeJie3bl YeJIOBEKa, MOYKHO MOJIy4aTh OMOJOTHYECKN aKTUBHBII TOPMOH
WHCYJMH B YUCTOM BHJIE€ WJIM IYTEM BBEJCHHS I'€Ha rOpMOHA POCTa BbIpa-
0aTpIBaTh OOJNIBIIME KOIMYECTBA TOPMOHA COMATOTPOIIMHA, KYJIBTHBHPYS €rO
OaKkTepun B MCKYCCTBEHHBIX ycNOBHUSX. HbiHe MHOrHMe OMOTEXHOJIOTHYECKHE
KOMITaHUH MHpa MPOU3BOIAT 3TUM METOJOM PA3JIIMUYHBIE JIEKAPCTBA.

Ha cerogusiminmii AeHb, METOAAMH COBPEMEHHON OMOTEXHOJIOTUH, IIPH TO-
MOIIA TEHHOW WHXEHEPUU ISl (DapMarieBTUKU MPOU3BOIITCS HHTEPHEPOHBI,
WHCYJIMH, COMaTOTPONUH, BaKIIMHbBI [IPOTUB TeNaTUTa, (PEPMEHTHI, CHIPHE IS
JMArHOCTUKU B KIMHUYECKUX UCCIIEOBAHMSX (151 TECTOBBIX CHCTEM B BBISIB-
JICHUHM HapKOMaHUH, TermaTuTa U Ipyrux MH(EKIMOHHBIX 3a00JeBaHMM, peak-
TUBBI JJ11 OMOXUMHUYECKUX UCCIIEOBAHUN, U3TOTOBIICHUS MSTKOTO OHoJIoTHye-
CKOTO TTaCTMAacca, aHTHOMOTHKOB).

Kak BbIsiBUIM yu€HBbIE, B Xs1e0e OCJIKOB HE MHOTO, B XJIeO€ HE JJOCTAET TaKxKe
HE3aMEHUMBIX aMHUHOKHCIIOT — JIM3UHA, TpUNTO(haHa, METHOHMHA. DTOT BOIIPOC
JIETKO MOXHO pEIIUTh OMOTEXHOJOrn4eckuM nyTéM. Kak yTBep:kaatoT yuéHsie,
npu nob6asnernd B 1 T. myku 150 rpaMMOB JIM3MHA HAOMIONACTCS YITydIlIeHHE
cocraBa Oenka B xyeoe.

B o0mewm, pa3zButue OMOTEXHOJIOIMM U MHUKPOOMOJOTHH, 3TO HE TOJBKO
MIPOU3BOJICTBO MHOTOTOHHOM JPAaroleHHON NPOAYKIIMU TUTaHUsS, HO U BO3MOXK-
HOCTb IPOM3BOAUTH (PU3MOJOTMYECKH AaKTUBHBIX BellecTB. Camble OoJblLINE
YCHEeXH ATOTr0 Neproa ObLIH JTOCTUTHYTHI, C OJJHOW CTOPOHBI, O1arofaps BhIsIC-
HEHUIO TIOJIHOM MOCJEN0BaTeIbHOCTH T€HOMA YeJIOBeKa U, C IPYroil, — OTKpbI-
THIO 25 THICSY T'€HOB, PETYIUPYIOIIUX BCE KM3HEHHBIE MPOLECCHI, IPOTEKA0-
1IME B PACTEHUSX, HAYMHAS C MPOPACTAHUS CEMSH M KOHYAs TUIOJOHOIICHUEM.

OnHMM M3 MOCNIETHUX JOCTHKEHUH T€HETHYECKON WH)KEHEPUH SIBISETCS
TEXHOJIOTHS JICUCHHS PA3IMYHBIX HACJIECTBEHHBIX 3a00JIeBaHNH YeJI0OBEKa I10-
CPEACTBOM BBEICHHUS B €T0 KJIETKU (PYyHKIMOHATIBHBIX T€HOB. JTO HA3bIBACTCS
reHHol tepanueil. [llupokoe n3yuenne reHoma venoBeka eue OoJblle YBeIu-
YHUJI0 BO3MOXKHOCTH JICUEHUSI HACIIEICTBEHHBIX 0OJE€3HEH ¢ MOMOIIBIO0 TeHHON
TEparnuu.

Bonpmmme ycnexy B OMOTEXHOJIOTHH IOCTUTHYTHI B HAITPABICHUH KIETOYHON
WHXXEeHepUH. Bblaenss oqHy 300pOBYIO KJIETKY M3 opraHa OOJBbHOTO U KyJIbTH-
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BUPYS €€ B MCKYCCTBEHHOU MUTATEILHOUW CpeJie, MOKHO TMOIyYUTh Habop Kiie-
TOK, OTHOCSAIIUXCS K ONPEAEICHHON TKaHW, U JaK€ BOCCTAHOBUTH 3TOT HAOOP
KJIETOK JI0 IIEJIOTO OpraHa. 3aTeM 3TOT HOBBIM OpraH MepecakxuBaroT OOJILHOMY.
DTO Ha3bIBACTCS TEXHOJOTHUEW CO3AAHMS «HOBBIX» OpraHoB. OTkpeiTHe B 1998
I. aMepUKaHCKUM Yy4eHbIM J[K. TOMCOHOM «CTBOJIOBBIX» KJIETOK (aHIVI. stem
cells) HaMHOTO OOJIErYMIIO ATY TPYAHOCTH M OTKPBHUIO IMIUPOKHE BO3MOXKHOCTH
JUIS Pa3BUTHSI TEXHOJIOTUHU CO3JJaHUSI «HOBBIX» OpraHoB. « CTBOJIOBBIE» KIIETKH —
310 HenuddepeHIIMPOBaHHBIC KIIETKH, ITOX0KHWE HA AYMOPHUOHAIBHBIC KIETKH U
o0najiaroliye CrnocoOHOCThIO PacT B MCKYCCTBEHHOW cpene 10 00pa3oBaHUs
moboi Tkanu. K HacrosiieMy BpEeMEHHU IMOJHOCTBIO pa3paboTaHbl TEXHOJIO-
THH TIOyYeHUsS] TKaHEW, MPUCYIINX PA3IWYHBIM OpTaHaM >KUBOTHBIX. Temepb
Ha OYepenr CTOUT 3a/a4a CO3/IaHUsl C MCIIOJIb30BAHUEM IOJIYYEHHBIX TKaHEH
«HOBBIX» OPTaHOB TeJa, CXOKUX MO0 QYyHKIMAM U opMe C HOPMaJIbHBIMU Opra-
HamH. DTa paboTa oCymIecTBIsIeTCs OypHBIMU TEMIIAMHU B JTAOOpaTOpUsAX MHpA.

KroueBbie cjioBa: PC€aKTUBEI, JIU3WH, ITPOT€a3a, OCHOBHBIC KJIICTKHU.

Bonpocs! n 3aganns:

1. Kakas nponaykuus Ipou3BOAUTCS MPU ITOMOIIN TeHHON HHXEHEPHH?

2. Kakuwe mepbl MpUHUMAIOTCS Ui YBEJIHYEHHS B COCTaBe xje0a KOJIMYecTBa
0eKOB M YPOBHS HACHIIIEHHOCTH?

3. KakoBbl TOCTH)XKEHUSI B 00JIACTH TOJMYYSHHS U TIPOM3BOJCTBA (DEPMEHTOB, BH-
TaMHUHOB, JIEKapCTB?

§ 34. TOCTUKEHUS TEHETUUYECKOW MH)XEHEPUU U
BUOTEXHOJIOI'NHM B Y3BEKUCTAHE

HccnenoBanusi o TEHHON WHXKEHEpHH B Y30EKHCTaHE Pa3BEpHYNIUCH €Ile B
Hadasie 80-X roJI0B MPOIILIOro BeKa 1Mo MHULMATHBE akanaeMuka Aduna CaabikoBa,
BO3IVIABIABLIETO AKaZeMHUIO HAayK peciryOnvkd. BosmiaBuil ke HaydHbIM MOMCK
akageMuk Aoaycarrap AGmykapumoB. [lon ero pykoBoACTBOM B J1a00paTopyu IeH-
HOW WH)KEHEpUH M OMOTEXHOJOTMH ObLT IpoBeneH psia (yHIAMEHTAIbHBIX HC-
CJIEZIOBaHUI MO CO3/IaHUIO0 TPAHCTEHHOro xyionmuarHuka. B 1992 romy Bo Bpems
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nocerienus gadoparopun [Ipesunentom Memamom KapiumoBsiM ObLTa mocTaBieHa
3aj1a4a MOJHATh MCCIIEAOBAHUS HA MHPOBOH YpOBEHb, MOATOTOBHTH W TIPUBIICYD
K HUM MOJIONbIe KBATM(HUIIMpOBaHHbIC Kaapbl. Jlsi nccnmenoBanuii ObLIO BbIjIE-
JIEHO 1IeeBoe (pUHAHCHPOBAHHUE, 3aKPEIUICHO CaMOe COBPEMEHHOE J1abopaTopHOe
00opyaoBaHKe, CO3AaHbl YCIOBHUS UIS TIOBBIIICHHUS KBATU(PUKALIUE COTPYIHUKOB.
[IpaBurenscTBo Y30ekucTana yTBepauio rnporpammy «l eHuHMap» U B TOJIBKO YTO
MOJTYYUBILEH CYBEpPEHUTET PECITyONIMKE CO3/1alI0 MEpBbI HOBBIM HAyYHBIN LIEHTP.
HoBoMy kpynHOMY HaydHOMY YUPEXKAECHHIO Jalii Ha3BaHWE VIHCTUTYT reHETUKHU U
SKCTIEPUMEHTAIbHON OHOoIoruM pactenuil. IIpakruueckue pesynsrarsl 1o BhIBEIe-
HUIO TPAHCTEHHBIX COPTOB MOITy4eHbI K 90-M rogaMm MUHYBILIETO Beka. COBMECTHO
¢ OMOTEXHONIOTMYECKUM IIEHTPOM TeXacCKoro YHHBEPCHUTETA CEIBCKOTO XO3SCTBA
n mexannku CIIIA m HammMu y49eHBIMH T10J] PYKOBOJICTBOM akajeMuka AOmy-
carrapa AomykapumoBa K Hadarmy 2000 roma ObUTH BBIIETICHBI M KIIOHUPOBAHBI
HECKOJIBKO JIECSITKOB T€HOB, OTBEYAIOIIIMX 34 KAYECTBO BOJIOKHA XJIOITYATHUKA, €TI0
paHHee LBETEHUE U CTOMKOCTb K PA3JIMYHBIM CTPECCAM.

VYuenbmvu nadoparopus, pyxoBoaumoit nmpogeccopom L C. A3umoBoi, ycnen-
HO 3aBepIlIeH Hay4HbIH MPOEKT M0 CO3IaHUIO0 JUArHOCTUKYMa C IPUMEHEHHUEM Me-
TOJIOB T€HHOW U KJICTOYHOW WH)KEHEPUH JJIsl IMarHOCTUKU OIACHOTO 3a00JICBAHUS
TMIEYECHHU — renaruta B, 13BeCTHOro B Hapoe Mo/ HA3BaHUEM JKENTyXa, U BAKLIMHBI,
MIPEAYNPEXIArOIIeH ATy O0JIC3Hb.

Hayunas rpymnma mog pyKoBOACTBOM JIOKTOpa Ouonormdecknx Hayk P. C. My-
XaMeIoBa M BEAYIIEro HaydHoro coTpyaHuka b. MpucOaesa ¢ mpuMeHeHreM Tex-
Homorun 1P mmpoko BHEIpHIIA B IPAKTUKY OMOTEXHOJIOTHIO TeHHO-MHKEHEPHOM
JIMAarHOCTUKH JIECATKOB OIIACHBIX HACJIEICTBEHHBIX 3a00JI€BaHUI.

B corpyauuuectse ¢ PecryOnmKkaHCKUM KapIMOJIOTMYECKUM LIEHTPOM H3yya-
FOTCSI 3aKOHOMEPHOCTHU HacjeoBaHus 3a0oneBanus kapauomuonaruu (b. Upucoa-
eB, I. Xamuymnaesa).

Yuénsie MHCTUTYTA CyneOHO-MEAUIIMHCKOM KCIEPTU3bl Mpu MUHHUCTED-
CTBE IOCTHUIIMM COBMECTHO C IIEHTPOM «l €HMHMap» BHEAPWIM U yCOBEPIICH-
CTBOBAJIM METOJl TCHHOM JaKTUJIOCKOIHH (T€HHAs JaKTHIIOCKOIIHSI — OIpe/iene-
Hue HemsBecTHoro juia mo JJIHK-nocienoBarenbHOCTH TeHA U CTIEKTPY TEHOB)
(P. C. MyxamenoB u A. HxpamoB). IIpodeccop O. T. AnpuioBa BbIIeIHIIA
IpyIIy T€HOB, 00€3BPEKUBAIOIINX MECTULUAHBIE OCTATKU B ITOYBE U TO/A3EM-
HBIX BOJaX, U3 mTaMMa Oaktepun Pseudomonas u mepecaania ux B OaKTepuio
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pusocdepy, oOHUTArONIyI0 Ha TMOBEPXHOCTH BOJIOKOH COCYJIOB XJIOITYATHHUKA.
HTorom 3THX 3KCTIEpMMEHTOB JTOJKHO CTaTh OCBOOOXK/IEHWE TUIONIA IEH, 3ace-
BAaE€MbIX XJIOMTYATHUKOM, OT OCTaTKOB T'€pOMIIMIIOB W MECTUIUIOB, KOTOPHIMH
00pabaThIBaJICsl XJIOMYATHUK B TEUEHHUE JECATKOB JIET.

Taxke HalIMMU yYEHBIMU CO3/1aHAa TEXHOJIOTUS PErYIMPOBAHUSI AKTUBHOCTHU
T€HOB IIyTEM HCIIOIb30BaHUSI METOJOB «BBIKJIIOYEHUSD) T€HOB, WJIM MHAYE «TEH-
HOKayT». JTO MO3BOJIMJIO BBIKIIIOUUTH (DYHKIIMH HECKOJIBKMX T€HOB, KOTOpBIE OT-
BETCTBEHHBI 3a JUIMHY BOJIOKHA XJIOIMYATHUKA U TIPEMATCTBYIOT €r0 LBEeTeHHI0. Pac-
TEHUS, TIOJTyYEHHbIE TI0 ATOW TEXHOJIOTHH UMENTH YCKOPEHHUE BEreTaTuBHOTO pocTa
u OoJee JUTMHHYIO KOpHEBYIO cucTeMy. X I1BeTeHHE U CO3peBaHKe HACTYIAIO Ha
10-15 nHelt paHbliie, yBEIMYAIACH AJIMHA BOJIOKHA. JTa TEXHOIOTUSI IPUMEHSIETCS
1 K JPYTHUM CEJIbCKO-XO3SIMCTBEHHBIM PAaCTCHHUSIM.

OcHOBaHHAs1 HA TEHHBIX TEXHOJIOTHSX CEJICKIIMS, IMO3BOJIUT CYIIECTBEHHO CO-
KpaTUTh CPOKHU BBIBEJICHUS] HOBBIX COPTOB, CHUKATh 3aTPaThl U FAPAHTUPYET BBICO-
KO€ Ka4eCTBO MPOAYKIIHH.

Ientpom «l'eHrHMap» co3maH M BHEAPEH B KU3HB LIEJIBIA PsiJi TEHHO-UHKE-
HEpHBIX OMOTEXHOJIOTMI B 00MACTAX IKOJOIUH, CEJIbCKOIO XO34MCTBA, IOCTULMU U
3apaBooxpaHeHus: Y30ekucrana. CoznaHue BBICOKOYPOJKAHBIX COPTOB TPAHCTEH-
HBIX (DOPM PACTEHMIA, YCTOWYMBBIX K XOJIOMY, 3aCyX€ M 3aCOJICHHOCTH SIBJISIETCSI
[JIABHOM 33J1a401 T€HHON WHXEHEPHH.

KiroueBble cjioBa: HCHH&H peaKkuus, noJIuMepasbl, JaKTUJIOCKOIINS I'CHa.

Bomnpocs! u 3aganus:

1. Pacckaxute 00 onpeaessiomux (hakTopax pa3BUTHS T'CHHOW MHXEHEPUH B Y3-
Oexucrane?

2. Yto BBl 3HaeTEe 00 MCCIEIOBAaHUAX M O MOIYUYEHHBIX pe3ylbTaTax B cepe reHe-
TUYECKON MHXEHEpUH M OMOTEXHOJIOTMU B Y30ekucrane?

3. HazoBute HampaBieHUs] OMOTEXHOJIOTHH.

4. Kak BbI nipescTaisiere Oyayliee reHHOH M KICTOUHOH MHKEHEpUH?

5. Uro Taxoe reHHas Tepanus’?

6. Kaknumu cBoiicTBaMu 0071a/1a10T OCHOBHBIC (COMATHYECKUE) KIECTKHU?

7. Kak BbI cunTaere, BO3MOKHO JIM CO3/IaHHE 3aHOBO OPraHOB YeJI0BeKa B Mpooupke?
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IJTABA V. OBIIEBUOJIOI'NYECKHUE 3AKOHOMEPHOCTH
NOoNvJIAIMMOHHO-BUAOBOI'O YPOBHA KU3HU

§ 35. MONMYJIAIIMOHHO-BUJAOBOM YPOBEHb KH3HU.
IHOHATHUE «BUA». KPUTEPUU BUIAA

B nmpeapiaymux kiaccax Bbl O3HAKOMMJIUCh C CHCTEMATHKON PACTEHUN U
CHUCTEMAaTUKOM KMBOTHBIX. Kak BaM M3BECTHO, OCHOBOW KJlacCU(DUKAIIUU SIBIISI-
eTcst BUJ (eAMHULA KIacCu(UKAIMK WIKM dJIeMeHTapHas equauna). PoacTsen-
HbI€ BHUJIbI OOBbEIUHSIOTCS B BBICIINE cUCTeMaTHueckue kareropuu. CoracHo
OMHapHOI HOMEHKJIAType Hay4HOE Ha3BaHHWE BHJAa COCTOUT M3 JBYX YacTeil:
nepBas 4acTb — Ha3BaHME PoOja, BTOpas 4acTh — BUAOBOE Ha3BaHue. Hampu-
Mmep, Gossypium hirsutum — XJIom4aTHUK OOBIKHOBEHHBIHN, BU XJIOIMYATHHUKA,
KOTOPBII 001a/1aeT COBOKYITHOCTBIO MPU3HAKOB.

Bonpoc o mponcxoxkaeHuu Buaa BCeraa MHTepecoBall yueHblX. B mponecce
pa3BUTHUSA HAYKH OMOJIOTMM MHOTHE YUEHBIE B CBOMX UCCIICIOBAHUSIX MBITATHUCH
pemuTh 3Ty npobiemy. B crnenyromux maparpagax Bbl TO3HAKOMUTECH C Ha-
YYHBIMU HUCCIIEJOBAHMSIMH MHOTHX y4Y€HbIX. MccienoBaHus, MPOBEICHHBIE C
LENbI0 U3YYEHMS] Pa3BUTHS OPraHUYECKOrO0 MHUpA, UMEIOT 3HAUYEHUE C TOUKU
3pEeHMs BKJIaJla 3TUX HUCCIEIOBaHUM B pa3BUTHE Haykh. OpraHuyecKuil Mup
UCTOPUYECKU Pa3BUBAJICA OYEHb JIUTENbHOE BpeMsi. OO 3TOM CBUIETEIbCTBY-
€T M3yYEeHHE OCTATKOB MaJEOHTOJIOrMYECKHX PACKOIOK U CONOCTABIEHUE UX
CO CTPOCHHMEM COBPEMEHHBIX OpraHn3MoB. Hajo oTMeTuTh, 4TO UJ1eU O 3BOIIIO-
MY MHUPA ONMUPATUCH HA PE3yJIbTaThl OMOJOTUYECKUX MUCCIIEeTOBAHUIM.

By — 3T0 COBOKYMTHOCTH MOMYJISIIMN 0c00eH, CXOMHBIX 10 MOpdomoruye-
CKUMH, (PU3HOJIOTMYECKUMH, STOJOTHYECKUMHU, T€HETUYECKUMHU, OMOXUMUYE-
CKUMH OCOOEHHOCTSIMH, CIIOCOOHBIX K CKPEUIMBAHHUIO, JAIOIIUX IUIOJOBUTOE
MOTOMCTBO, HACEJSIONUIUX OINpeAenéHHyo Tepputopuio (apean). [lomymsimu
OZHOTO BHJIa OTJIMYAIOTCS HEKOTOPBIMH OCOOEHHOCTSIMH, T.€ M30JUPOBAHBI OT
JApYyrux NOMYJISIMU TaHHOTO BUAAa. Bmecte ¢ TeM BUJ — 3TO LEIOCTHAs KUBast
cucreMa (buocucreMa), COCTOAIIAS M3 PA3NUYHBIX MOMYIANUN, 00beTUHEH-
HBIX OOIIMM TeHO(OHAOM, 00ECIIEUMBAIONIIM €r0 Kau€CTBEHHOE OTIUYHE OT
apyrux BuaoB. CTpyKTypa BUJa 3aBUCUT OT YMCIIAa M Pa3HOOOPA3Hsl €ro MoIry-
nsuui. [lomynsanus BeICTymaeT MIABHBIM CTPYKTYPHBIM KOMIIOHEHTOM BHA.
Bce Buapl B mpupozae CymiecTBYIOT B opMe pa3iMuHbIX MOMysiuid. JIro0oit
BHUJI — 3TO PEAJbHO CYLIECTBYIOLIAsl, TEHETUUECKA HEAEIUMasi, NOJUTUIINYE-
ckasi (MHOTONOIMYJISIMOHHAS) €IUHHIA >KUBOTO MHUpa. OOBIYHO KOJIWYECTBO
MOMYJIALINN, HACENSIOMUX OOIIMPHBIE apeajibl, BEJMKA, TaK Kak, B OKpamHax
OOIIMPHBIX apeajoB YCIOBUS CPEIbl pa3IHYHBL.
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bnaronmaps momynsuusM BUI PEACTABISAET COO0H CIOKHYIO, MHOTOJIUKYIO,
PENpPONYKTUBHO M30JIMPOBAHHYIO TUHAMHUYECKYI0 OnocucreMy. PaznooOpasue
MONYJSLUMKA Y OHOTO U TOTO K€ BHUJIA MO3BOJISIET NOJYEPKHYTh CBOMCTBA 3TOTO
BHJIa, OXAPAKTEPU30BaTh €r0 CTPYKTYPY, CBSI3U U POJIb B IIPUPOJIE.

3HaHUE O BUJIE KaK O KaY€CTBEHHOM M OCHOBHOM 3Tall€ 3BOJIIOLIMOHHOIO
mporecca BO3HUKIIO He cpasy. IIpencraBieHue o Buae Kak 0 OMOJIOTMYECKOM
KaTeropuu BIIEpBbIC BBEN aHruiickuii 6otanuk J[>xon Peit. O Buae BoIpa3zuim
cBOM MHEHMsS MHorue y4yénsle. K. JInHHeNW npu3Hai pealbHOE CyLIECTBOBAHKE
BHJIa B MPUPOJIEC, OTMETUJI, YTO BHJIbI MOCTOSIHHbIE — Heu3MeH4yuBbl. K. b.
Jlamapk, paccyxas 00 U3MEHSEMOCTH BHUI0B, pa3padoTajl OCHOBBI 3BOJIIOIH-
OHHOM TUNOTE3bl M3MEHEHHUS BUJIOB, HO OTPULAJ PEAIBHOCTh CYIIECTBOBAHUS
BUJIOB, CUUTAJI, YTO B IPHUPOJIE CYIIECTBYIOT TOJIBKO MHAMBHIBI (OCOOM).

Y. JlapBuH paccmarpuBasl BUJ KaK UCTOPUYECKH BOZHHMKAIOIIYIO U H3Me-
HSIOILYIOCS. COBOKYITHOCTh OPTaHHM3MOB U OIpPEAEINI MEXaHU3Mbl 00pa3oBa-
HUS BUJIOB.

[TonoxxurenbHass CTOPOHA AAHHOIO OINPEAENICHUS COCTOMT B TOM, YTO OHO
TPaKTyeT B KaueCTBE BHJIda COBOKYIMHOCTh CKPEIIMBAIOIIMXCS MEXIYy COOO0H H
pPa3MHOXAIOIIMXCS OpraHu3MoB. OHAKO HE cieayeT 3a0bIBaTh, YTO HE BCE Op-
TFaHU3Mbl PA3MHOXKAIOTCS MTOJIOBBIM ITyTeM. B npupoze cyiecTByoT OpraHu3Msl,
CIOCOOHBIE pa3MHOXKaThesi OecronbiM myTeM. OTCloa Cleayer, 4yTo B OHOIo-
IMYeCKOl Hayke elle He c(hopMylIMpOBaHO ONpeJesieHHe BUa, OXBAThIBAIOLIEE
crienQryecKre MPU3HAKU U CBOWCTBA BCEX BHIOB OpPraHM3MoB. B mpupoze cy-
LIECTBYET OIPOMHOE KOJIMYECTBO BHJIOB JKMBBIX CYIIECTB. (151 XapakTepuCTHKU
CBOMCTB BHJIa YaCTO MCIOJIB3YIOT ONPEACIEHHBbIE NIPU3HAKA KPUTEPUH, ITO3BO-
JSOLIME OTIENUTh OAMH BUJ OT Japyroro. Kpurepuu Bujga — psii NpU3HAKOB U
CBOMCTB, M0 KOTOPBIM BHUJIbI OTJIMYAIOTCS APYT OT Apyra.

Mopdosnoruyecknii kpurepuii. Mopdonorunueckuii Kpurepuit onpenens-
€TCsI CXOXKECTHIO BO BHEIIHEM U BHYTPEHHEM CTPOCHUU OPTaHU3MOB. JTO ObLI
IIEPBBIM U JIOJITO€ BPEMSI €AUHCTBEHHBIM KPUTEPUI, UCIIOJIB3YEMBIN IS OIH-
caHusa BUIOB. Ilo BHemIHEMY Buay, pa3MepaM U OKpACKE MOXKHO, HallpuMep,
JIETKO OTJIMYUTH COPOKY U Tpada, KalyCTHYIO OCNSIHKY U peneiHuiyy (puc.75).
[IpencraBureneil cemeicTBa CUHMIL JIETKO Pa3IU4YUTh 11O MOP(OIOrHIECKOMY
kputeputo (puc.76).

Mopdomornyeckuii KpUTEpUid CaMblii yIOOHBIA M MOATOMY IIMPOKO WC-
noJsib3yercsi B cucreMaruke. OJHAKO 3TOT KPUTEPHUIl HEAOCTATOYEH IS pas3-
JUYeHUs BUIOB. B mpenenax Buaa BHEIIHE 0COOM MOTYT CHJIBHO OTJIMYAThCS
apyr ot apyra. HaGmiomaercs Mopdosornuyeckoe OTIMYME CaMOK U CaMIIOB
-noJioBoM qumopdusm (puc.77).
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1 2 4
3
Puc.75. 1 — kamycTHas OesHKA; Puc.76. 1 — xoxJiaras CHHUIIA;
2 — peneitHuIa. 2 — Oosbliiasi CHHUIIA; 3 — JTa30PEBKa;

4 — MOCKOBKa.

OTOT KpUTEPUN HEAOCTATOYEH IS Pa3jIMuYEHUs BHJIOB, KOTOPbIE HUMEIOT
3HauUuTeNIbHOE Mopdoaoruueckoe cxoactBo. K HactosiieMy BpeMEHHM HAKo-
TUIeHBI (DAaKThI, CBUACTEIBCTBYIONINE O CYIIECTBOBAHUU BUIOB-ABONHHUKOB, HE
HMMEIOIIUX 3aMETHBIX MOP(OIOTHUECKUX Pa3IUYHii, HO B IPUPOJIEC HE CKPEIIH-
BAIOIIMXCS M3-32 HAJIWYMS Pa3HBIX XPOMOCOMHBIX HAOOpOB. YCTaHOBIECHO, Y
YEePHOU KPBICHI, MAJIIPUITHOTO KOMapa U MYIIKH APO30(HIIbI CYIIECTBYET BUABI —
JBOMHUKM, BHEUIHE HE pa3iIu4yuMble. BUIbI-IBOWHHUKM BCTPEYAIOTCA TAaKKE
Yy 3€MHOBOJIHBIX, ITPECMBIKAIOIINXCA, NTUL U Aaxe y miekonutaromux. Cie-
J0BaTeNbHO, MOP(OIOTHUECKUIT KPUTEPUIl HE SBISETCS ONPEACNIIONUM s
pasrpannyeHuss BUAOB. OJHAKO JAHHBIA KPUTEPH B TEUYECHHE IMTEIBHOIO
BPEMEHH CUMTAJICSI OCHOBHBIM M €JUHCTBEHHBIM IIPU ONPEIEICHUN BUIOB.

1 2 3

Puc.77. Ilonosoit numopusm: 1 —y ntun; 2 — y MISKONHUTAIOMINX; 3 — Y HACEKOMBIX.

DOu3N0I0rH4eCKU KPUTEPUl 3aKII09AETCS B CXOACTBE JKU3HEHHBIX IIPO-
LECCOB: MUTAHMs, ABIXaHMs, POCTA, Pa3BUTHUS U B IIEPBYIO OYEPENb B BO3MOXK-
HOCTH CKpPEUIMBAHUSA MEXIY OCOOSMHU OIHOTO BHJA ¢ 00Opa30BaHUEM ILIOIO-
BUTOIO MTOTOMCTBAa. Mex/1y pa3HbIMU BUAAMHU CYLIECTBYET (U3MOJIOrHUYEcKas
n3onsauud. IlpencraBurenu pasnuYHBIX BUIOB HE CKPEIIMBAKOTCA MEXKIY CO-
00if, a eciu M CKpeIMBaIOTCsA, TO He Jal0T MoToMcTBa. HeckpeuiuBaeMocTh
BUJIOB OOBSICHAETCS Pa3IMYUsAIMU B CTPOEHUU IOJIOBBIX OpPraHOB, pa3HbIMU
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CPOKaMM pPa3sMHOXKECHUS U IPYTMMHU IIpUYMHAMHU. B TO Xe BpeMs MexXAy He-
KOTOPBIMH BHJIaMH KUBBIX OPraHW3MOB CKPELIMBAHUE BO3MOXKHO, MPHU ITOM
MOTYT 00pa30BBIBAaThCS TUIONOBHUTHIE THOpUIBL. Cobaka M BOJK, TOMONb U HBA,
KaHapeiika U 350JIMK Jal0T IUI0J0BUTOE MOTOMCTBO.

BuoxuMunyeckuii KpUTepHUii MO3BONIAET PA3IUNIUTh BUBI IO OMOXUMUYE-
CKHM TapameTpaM (COCTaB U CTPYKTypa OMPEICIICHHBIX OSJIKOB, HYKJICHMHOBBIX
KHMCJIOT U IPYTUX BEIIEeCTB). MI3BECTHO, UTO CUHTE3 ONPEIEICHHBIX BBICOKOMO-
JIEKYJIAPHBIX BEUIECTB MPUCYL JIHUIIb OTAEIbHBIM I'pynnaM Bua0B. Ho niaBHbI-
MU CUMTAIOTCS pa3nuyusi B KadecTBe u KonuuecTBe Monekyn JJHK u Genkos B
kietke. [Ipu onmpeneneHnn BUAOBOM INMPUHAMICKHOCTH OPTaHU3MOB pELIAIO-
11ee 3HAYCHUE UMEET YCTAHOBJICHUE Pa3JIW4YUil B UX HYKIECHHOBBIX KHUCJIOTAX.
OpHako 3TOT KpUTEPU HE HAXOAUT LIMPOKOIO MPUMEHEHUS — OH TPYAOEMKHIA
1 JAJIEKO HE YHUBEPCAIbHBIN.

I'eorpadguyeckuil KpuTepuil OCHOBAaH Ha TOM, 4YTO Ka)KJbI BUJI XapaKTe-
pHU3yeTcsl ONpPEesIEHHBIM TeorpaguueckuM apeaaoM. MHOrue BUJIbl 3aHUMAIOT
pasHble apeasibl. Ho orpoMHO€ 4MCIIO BUJIOB UMEET COBMAJAIOIINE WJIU IEpe-
KpbIBaroluecs apeaibsl. Kpome Toro, CymecTByrOT BU/Ibl, HE UMEIOLIUE YETKUX
rpanuil pacnpoctpaHeHusi. CylecTBYIOT TaKKe BHJIbI, KOTOPbIE UMEIOT pa3o-
pBaHHBINA apean. B cuimy 3THX 00CTOATENBCTB reorpaguueckuii KpuTepuil, Kak
U IpyTHe, HE SBISETCS a0COIMIOTHBIM.

IJKOJIOTMYECKUIl KPUTEPUd OCHOBAH HAa TOM, YTO Ka)XJbI BHUJ MOXKET
CYIIECTBOBATh TOJIBKO B OINPEIEIECHHBIX YCIOBHUSX, BBIIOJIHSAS COOTBETCTBYIO-
HIyl0 (yHKIHIO B OINpeAesieHHOM OuoreolneHose. HbIMU cllOBaMH, KaXK]IbIi
BHJI 3aHMMAET ONPENEIECHHYIO 3KOJOrMYecKyr Huily. Hampumep, mroTuk en-
KW TTPOM3pACTACT HA MOWMEHHBIX JIyTax, JIOTHK MOI3Y4Yuil — 1o Oeperam pek
Y KaHaB, JIIOTUK XTy4nid — Ha 3a00104eHHBIX MecTaX. CyIIeCTBYIOT, OIHAKO,
BU/Ibl, KOTOPbIE HE UMEIOT CTPOTON IKOJIOTMYECKON MPUYPOUEHHOCTH (puc.78).

Puc.78. 1 — moTuk eaxuii; 2 — MIOTHUK KIy4Hid; Puc.79. Bunbl 1BOMHUKH YEpHBIX
3 — MIOTUK TON3Y4H. KPBIC.

148



I'enerMyeckMii KpUTEPUIl OCHOBAH HA PA3IM4YUU BHUIOB IO KAPUOTHUIIAM,
T. €. 110 yKciy, popMe u pazmMepam XpoMocoM. J1Jisi MoaBisoImero 0oIbIInuH-
CTBa BHUJOB XapaKTEPEH CTPOro ONpEIEJCHHbIM Kapuortun. Tak, moj Ha3Ba-
HUEM «KpbICA YEpHasH» pa3IMyaroT JBa BHJIa-JBOMHUKA: KPbIC, UMEIOIINX B
KapuoTurne 38 XpoMOCOM | KpbIC, UMeronTuX 42 xpoMocomsl (puc.79). OmHako
U 3TOT KPUTEPUH TOXKE HE SBIISICTCSA YHUBEPCAIBbHBIM. BO-TIEpBBIX, B IIpeaenax
OZIHOTO U TOTO K€ BUJa MOTYT BCTPEYATHCS 0COOU ¢ pa3HOil popMoil U pa3HbBIM
YHUCIIOM XPOMOCOM. BO-BTOpBIX, Y MHOIMX pPa3HbIX BHJOB YHCIO XPOMOCOM
OAMHAKoBO U ¢opma ux cxoaHa. Hampumep, xamycrta u penpka umeroT mno 18
XpOMOCOM.

JToJIOrHYecKHii KpUTepuii 0COOEHHOCTH BUJOBOIO moBenaeHus. B nep-
BYIO O4Y€pe/lb YUUTBIBAIOTCS OCOOCHHOCTH IOBEIEHUS B OpadHbI NepHOA,
NepuoJ rHe3/10BaHus, 3a00Ta O MOTOMCTBE.

Wtak, KaXIplii KpUTEpUil B OTACIBHOCTH HE MOXET ObITh OCHOBAaHHEM ]IS
OnpeleeHusl BUIa, TOJIBKO B COBOKYITHOCTH OHM ITO3BOJISIIOT TOYHO BBISICHUTH
BUJIOBYIO TIPUHAJUICKHOCTD KUBOTO OpraHHU3Ma.

KaroueBbie ciioBa: BUJ, KpUTEPHH BHJIA, MOP(OIOTHUSCKUN, (HU3NOIOTHYC-
CKUH, TeorpaduIeCcKuil, IKOJIOTUYCCKUN, TCHETUYCCKUH W OMOXUMHYCCKHIA.

Bomnpocs! u 3aganus:

Yro BBl NOHMMAETE 0] HOHSITHEM «BUI»?

Kaxoit yuénblii BBEN B HAyKy MOHSTUE «BUI)?

Kakoe MHeHHE 0 Buzie ObLIO y YUEHBIX?

UYro Takoe «KpuUTepuu Buga»?

Kakoe 3HaueHne umMeeT NpHUMEHEHHE KPUTEPUEB BUAA IPU UX PA3INUEHUN?
I'ne mpouspacraror pa3nuyHble BUABI JIIOTUKA U TI0 KAKUM KPUTEPUSM UX MOXK-
HO Pa3IU4NUTh?

Al

§ 36. HOIIYJIALIUA — 3TO YACTD CTPYKTYPbBI BUJIA U
IJIEMEHTAPHASA EJAMHUIA 29BOJJIOLINU

B npeapiaymmx teMax Bbl MO3HAKOMHWJIMCH C MOHSTHEM «BUI». JleWCTBH-
TEJIbHO, BHJl ATO CJOXHAs CHUCTEMa, COCTOAIIAs W3 0COO0€H, CIOCOOHBIX K
CBOOOJTHOMY CKPEIIMBAHMIO, JAIOIIEMY B PSIAY MTOKOJIEHUHN MJI0JOBUTOE TTOTOM-
ctBo. [lomymnsimus — BHyTpuBHIOBas TpynmupoBka ocobeit. [lomynsanus — 31o
HauMeEHBIIIee Topa3ieieHre Buaa, hopMa CylecTBOBaHUs BUAa. B momyss-
LUSX MPOSIBIISIIOTCS BCE OCHOBHBIE CBOMCTBA BHJA Kak B 4acTH 1enoro. OaHa
MOMYJISIUsT ObIBaeT 000COOICHHON OT JIPYTOM.
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[Tomynsmst — COBOKYMHOCTh CBOOOJHO CKPEIIMBAIOIIUXCA 0COOel BHA,
KOTOpBIE UITMTENBHOE BpEMs CYILIECTBYIOT OTHOCHTEIBHO 00OCOOIEHHO OT
OPyTUX TOMYJSAIMNA Ha OmpeesieHHON dactu apeana. OcoOu OomHOTO BUAA
MOTYT JKUTh TAKXKe CEMbsIMH, cTafaMu, cTasMu. OIHAKO OHU HEOJITOBEYHBI U
MOTYT OBICTPO pacmanaThCs Win 00beAUHITHCS. [109TOMY MX HENb3s Ha3BaTh
AIIEMEHTAPHBIMU €AMHUIIAMH BOJIIONKHU. B 3aBUCMMOCTH OT IUIOIIAIN apeana,
HACEJICHHOTO OIPEACICHHBIM BHJIOM, YUCJIO TOMYJSLIUNA B HEM MOXET OBIThH
paznmuuHbIM. B o0mumpHOM apeane 4HcIO MOMYNSNWNA BHIOB, KaK MPaBUIIO,
Oosbine, B HEOOIBIIOM apeasie MeHbIIe. A TUIONIAb apeajia MOMYNISINA 3aBH-
CHUT OT CKOPOCTH TEpEIBWKCHUS KUBOTHBIX, & Y PACTEHUH — OT pacCTOSHHA,
B TIPEJIEIaxX KOTOPOTO OHU MOTYT MEPEKPECTHO OMBUIATHCA. Tak, BUHOTpa HAS
YIAUTKA MEPEIBUTACTCS B Palnyce HECKOIbKUX JIECATKOB METPOB, & CEBEpHas
JMca — B paguyce HECKOJIbKUX COTEH KUJIOMETPOB.

[Monynsimuu coctoar u3 ocobeit. Oco0b — 3TO OTAETBHBIN OpraHU3M WU
KHUBOE CyIIECTBO, MHANBUA. OCOOb SBIETCS TUCKPETHOW W HEACTUMOU €1u-
HUIICH KU3HU, TPOUCXOAIIECH OT OJHON 3UTOTHI (TIPH TIOJIOBOM Pa3MHOKEHUH )
WJIM OJTHOW CTIOPBI, TIOYKH (TIpU BET€TaTUBHOM PAa3MHOKECHUN).

B cBsi3u ¢ pazmepamu apeasa HOMYJSIIUNA MOKET 3HAUUTENIbHO U3MEHSThCS
Y YUCJICHHOCTh 0CO0OCH B MOMyNANHSIX. ¥ HACEKOMBIX YHCIEHHOCTh 0COOEH B
OT/AETIHHBIX MOMYJISAIUAX MOXKET JOCTUTATh COTEH THICSY M MUJUIMOHOB OCOOEH.
C npyro¥i CTOpOHBI, MOMYJSIIUNA HEKOTOPHIX >KMBOTHBIX MOTYT OBITH CPaBHH-
TEJIbHO HEOONBIIMMU IO YKCIEHHOCTU. Hampumep, momymsius ycCypHiicKOro
turpa HacuuThiBaeT okojo 300—400 ocobei.

CocraBnsiomnye MOMyJIALUI0 OPTaHU3MBI CBsI3aHBI APYT C APYTOM pas3iud-
HBIMH B3aMMOOTHOIICHUSIMU. OHM KOHKYPHUPYIOT APYT C JAPYTOM 3a T€ WIH
WHBIE BUJIBI PECYpPCOB, MOTYT MOEJATh APYT JAPyra WM, HAIPOTUB, BMECTE 000-
POHSTHCSI OT XMINHUKA. BHyTpeHHNE B3aMMOOTHOIICHHSI B MOMYJIAIHUSIX OYCHb
CIIOKHBI M TIPOTUBOPEUYUBHL. [ 'HOENb OTAETBHBIX OCIA0NECHHBIX OPraHW3MOB
(Hampumep, OT XHUIIMHUKOB) MOXET YIYYIIHTh Kau€CTBEHHBIM COCTaB IMOMYJIS-
UM (B TOM YHCIIEe Ka9Y€CTBO HACIEICTBEHHOTO Marepuala, KOTOPbIM pacroia-
raeT TOIYJSIHs), TOBBICUTh €€ CIIOCOOHOCTh K BBDKHBAHUIO B MEHSIOIIUXCS
YCIOBHSIX CPEIIBL.

B npenenax xaxmoi NOMyJ My OPraHU3MOB, PAa3MHOKAIOIIMXCS TIOJIOBBIM
MyTeM, UJET MOCTOSHHBIN 0OMEH TeHeTHYecKUM MaTepuanioM. CKpeluBaHue
0co0eil U3 pa3HbIX MOMYISIIIHI TPOUCXOIUT TOPA3I0 PEXKe, TOITOMY TeHETHYE-
CKUil OOMEH MEeX1y pa3HbIMH MOMYISALIUSIMHI OrpaHudeH. B pe3ynprare Kaxaas
MOMYJIALNS XapaKTEPU3yeTCs CBOUM CHEIH(PUUIECKUM HaOOpOM TE€HOB — Tre-
HO(OHAOM C MPUCYIIUM TOJIBKO TAHHOHM MOMYNSALUU COOTHOLICHHEM YacTOT
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BCTPEUAEMOCTH pa3HbIX aenei. Takum oOpaszom, cymiecTBoBaHue B (popme
MOMYJIALMNA MOBBIIIAET BHYTPEHHEE pa3zHooOpa3ue BUJa, €ro YyCTOMYUBOCTh K
MECTHBIM M3MEHEHUSIM YCIIOBUM U3HH, MO3BOJISET €My 3aKpeIUIIThCS B HO-
BBIX 151 ce0s ycioBusiX. OT CBOMCTB MOMYJSLUNA BO MHOTOM 3aBUCSIT HaIlpaB-
JIEHUE U CKOPOCTH HBOJIIOIMOHHBIX M3MEHEHUH, MPOTEKAIOIMUX BHYTPHU BHJA.
[Ipoueccol 0O6pazoBaHUsI HOBBIX BHJIOB OEpyT Hayajao B U3MEHEHUSX CBOMCTB
OTIEJIBHBIX MOITYJISLUH.

N3menenns renodonaa nonyasiuuid. Obnanas crenudpuaeckum reHopoH-
JIOM, HaXOJSIIMMCS T10JI KOHTPOJIEM €CTECTBEHHOTO OTOOpa, MOMYIISLUN UTPAIOT
BOXHEHIIIYIO POJIb B SBOJIOIMOHHBIX MpeoOpa3oBaHMsIX Buia. Bcee mporeccsl,
BEAYLIME K WU3MEHEHMsSM BHJA, HAYMHAIOTCS HA YPOBHE BHJIOBBIX IMOMYJISLUN
U SBJIAIOTCSI HAMpPABICHHBIMU IpOIlecCaMU MPeoOpa3oBaHMil MOMYISLIHOHHOTO
reHoona. GakTopbl IBOIIOIMU — ITO JFOOBIE SBICHUS WU MPOIECCHI, OKa3bl-
BaIOIIME KaKoe-JIMOO BO3JEICTBUE HA 3BOJIOLUIO OpraHu3MoB. K anemeHTapHbIM
(hakTOpaM 3BOITIOIIUH OTHOCST: MYyTAI[HOHHBIH MPOIIECC, KOJICOaHMs YMCTICHHOCTH
(«BOJHBI )KM3HWY), U3OJSILIMIO U JIP.

Mymayuonnwlit npoyecc — 5T0 BHE3AIHbIC, €CTECTBEHHbIC WM BbI3BaH-
HbI€ HMCKYCCTBEHHO HACJIEyeMble€ W3MEHEHHUS B T€HETUYECKOM Marepuale,
MIPUBOJSIINE K M3MEHEHMIO OTACNIbHBIX IIPU3HAKOB oOpraHu3ma. Myrtanuu
MOT'YT BO3HUKAaTh B pe3yJbTare Hapyllle-
Husi miponieccoB peaymmkauuu JIHK wmm
MPU PACXOXKJACHUH XPOMOCOM KaK OITHOKH
IIPY BOCIIPOU3BEICHUHM T'€HETHYECKOIO Ma-
Tepuanga, MPOUCXOIALIME CIOHTAHHO WM
MOJ IEHCTBUEM KaKUX-TO (haKTOPOB BHEIII-
Hel cpeabl (MytareHoB). B 3aBucumocTu
OT XapakTepa M3MEHEHUH B TI'€HETUYECKOM
Marepuae pa3MyarT TeHHbIE — COBEpILA-
€MbI€ IIyTEM HOBBIX BCTaBOK WJIM BBbINAJe-
Hus Hykieotu0oB B moniekynax /JIHK, Bcra-
Bok Mmonekyn [IHK B ren, xpomocomHble 1939-ron 1940-ron 1948-ron 1954-ron
— MEpPEeMEILECHHUS] YYaCTKOB TI'€HETHYECKOrO
Marepuana B Ipeiesiax OAHOW XPOMOCOMBI
WM MEXKy XPOMOCOMAaMH, TEHOMHBIE — U3-
MEHEHHMs 4YuCja XPOMOCOM B KIETKax Op-
raHu3Ma, LUTOIIA3MATUYECKUE MYTALUH.
DT MyTaluu, MOCPEICTBOM KOMOWHATHB- Puc.80. Poct nomyssiuuy.

151



HOM U3MEHYMBOCTH, NIEPEAAETCS IO HACJIEACTBY. DOJIBIIMHCTBO MyTalni, sB-
JISIICh PELECCUBHBIM, HE MPOSBIAIOTCA B (PEHOTHUIIE T€TEPO3UTOT.

MyTanuy Kak akTUBHO JIEHCTBYIOMNN (DaKTOp 00eCTIeunBaOT MOCTOSHHBIC
M3MEHEHHUsI B HACJEICTBEHHOM Marepuajie oco0eil M MOmyJsuil B LIETOM.
MyTanuu — BaXKHBIM HCTOYHUK IOSBJICHUS KQUECTBEHHO HOBBIX IPHU3HAKOB B
reHo(OoH 1€ TOMYJISIUY.

BonbmmHCcTBO 0c00€i B MOMYSINH ABISIOTCS HOCUTENSIMU MyTalluii. 3Ha-
YUTEIbHAS 4aCTh MyTalM{, Kak NPAaBUJIO, BPEAHA Ul OPraHU3Ma, HO HEKO-
TOpbIE U3 HUX MOTYT IPUHECTH OIPENEIEHHYIO MOJb3y. Bpennsle myranuu
YCTpaHSIOTCS B IIpOLIEcce ecTecTBEHHOro otoopa. K Tomy ke nHorna myranum,
BPE/IHbIE B OJIHUX YCJIOBHUSX, B MHBIX OOCTOSATEIHCTBAX MOTYT OBITH MOJIE3HbI-
mu. Takum 00pa3oM, MyTallMOHHBIA MPOIECC SBISETCS BaXKHBIM IOCTABIIH-
KOM 3JIEMEHTAPHOI'0 3BOJIIOLIMOHHOIO MaTrepualia, U3 KOTOPOro €CTECTBEHHBIN
oTOOp MyTEM BHIOPAKOBBIBAHUSI BPETHBIX M3MEHEHHUI COXpaHSAET TOJIe3HbIE
M3MEHEHHUS B TEHOTUIIAX 0COOEH MOMyISAIINY.

MyTanunoHHasi U3MEHUYMBOCTh U €CTECTBEHHBIM OTOOp B TEUEHUE JTUTEIb-
HOI'O BPEMEHM MOTYT NPUBECTH K W3MEHEHHUIO COOTHOILICHUS OPraHU3MOB C
Pa3HbIMU I€HOTUIIAMU B MOMYJISALUH, IPYTUMHU CIIOBAMU, BBI3BaTh U3MEHEHUS B
reHodouze nonyniaunu. M3menenns reHooH1a NOMySIHHA €CTh MEePBBIN 1Iar
B CTOPOHY 3BOJIIOLIMOHHOIO IIpoLECCa.

A Kak MOXHO Y3HAaTh, IPOU3OLUIM WM HET U3MEHEHUs! B reHO(OHAE IOo-
myasur? OOBIYHO MyTeM TMOJACYETa B HECKOJIBKHX IMOKOJICHHSIX Pa3IMYHBIX
OpPraHU3MOB C MPU3HAKAMH, OOYCIIOBJICHHBIMHU JEUCTBUSAMH TOTO WJIU HMHOTO
reHa u3 TeHO(OHa MOMYIIALNH, ONPEEIIAIOT YUCIO MOBTOPEHUHM UX B KAXKIOM
IIOKOJICHUU U, CPABHUBAsI UX COOTHOLICHUE, CYASIT O HUIMYUHU WA OTCYTCTBUU
u3MeHeHni reHodoHaa. J[UTenbHO MPOTEKAIoNIUe B OMPEIEICHHOM HaIpaB-
JICHUHW U3MEHEHUS TeHO(OH/Ia TTOMYIISIIMN HAa3bIBAIOTCS AIEMEHTAPHBIMU SIBJIC-
HUSIMU 3BOJIFOLIMM.

/lpeiigh 2enoeé M TEHETHKO-aBTOMAaTUYECKHE MPOLIECCHl — SIBJICHUE HEHa-
IIPABJICHHOIO M3MEHEHMUS YacTOT AJUICIbHBIX BAapUAHTOB I'€HOB B IOIYJIALIMM,
T.€. Cly4yailHO€ IpOSIBIIEHUE Pe3yIbTaTOB KOMOMHATUBHON M3MEHUMBOCTH, O0Y-
CJIOBJICHHOE CIIy4YailHbIMU CTaTUCTUYECKUMH NMpUYrMHAMH. OJIUH U3 MEXAaHU3MOB
Jpeiia reHOB 3aKJIoUaeTcs B clieaytonieM. B npoliecce pa3MHOXKEHUs B MOIY-
Jsru o0pasyeTcst OOJBbIIOE YUCIIO IMOJIOBBIX KJIETOK — raMeT. bosblias yacte
ATHX TaMeT He (opmupyeT 3uroT. Torna HOBOE MOKOJIEHUE B MOMYJSLUHU (Pop-
MHUpYeTCs U3 BEIOOPKH T'aMeT, KOTOPBIM yAajoch 00pa3oBarh 3UroTel. [Ipu aTom
BO3MOKHO CMEIICHHUE YaCTOT aJIJIENIEH OTHOCUTENIBHO MPEABIIYLIETO MOKOJICHMSL.
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Hpeiid reHoB — cirydaiiHOe HEHAITPaBICHHOE U3MEHEHUE YacTOT aJlIesIe B
nony sy, OOBIYHO 3TO SIBJICHUE XapaKTEPHO JUISI MaJIbIX MOMYJIALMH, 31€Ch
JICVCTBUE CIYYaWHBIX IMPOILECCOB MPUBOIUT K 3aMETHBIM MOCIEACTBUAM. B
MaJIbIX MOMYJALMAX YacTOTa MyTAHTHOI'O ajulelisi MEHsETCsl OBICTPO, CITydai-
HBIM 00pa3oM, B C BBICOKOW BEPOSITHOCTBIO MTPOMCXOIUT JIMOO yTpaTa ayuieds,
MO0 €ro BBICOKAs KOHIICHTPAIIHSL.

C. PailT skciepuMeHTalbHO JI0Ka3all, UYTO B MaJIbIX MOMYJISILMUSIX YaCcTOTa
MYTaHTHOTO aJUIeJIsI MEHIETCS OBICTPO M CiIydaiiHbIM 00pa3oM. Ero ombiT ObLT
MPOCT: B MPOOHUPKH ¢ KOPMOM OH ITOCAJIUJI 10 JIBE€ CAMKH M TI0 J[Ba camIla MyX
Ipo30(uiI, TETEPO3UTOTHBIX MO TeHy A. B 3THX HCKYCCTBEHHO CO3IaHHBIX
MOMYJISIUSAX KOHIICHTPAIMS HOPMAaJbHOTO (A) W MyTallMOHHOTO (&) ajutenei
coctaBuia 50 %. Uepes3 HECKOJIIBKO MOKOJIEHUM OKa3alloCh, UTO B HEKOTOPHIX
MOMYJISAIUAX BCE OCOOM CTaJ M TOMO3HWTOTHBIMH IO MYTaHTHOMY aJUIeNo (a),
B JIPYTUX MOMYJSLUUSIX OH ObLJI BOBCE yTpauyeH, U, HAKOHEI, YaCcTh MOIMYJISIHMI
cozeprKalia KaK HOPMaJIbHbIM, TAK U MYTaHTHBIN aJUIeb. Ba)KHO MOAYEPKHYTH,
YTO, HECMOTPSI Ha CHI)KEHUE JKU3HECIIOCOOHOCTH MYTaHTHBIX 0CO0eH H, cle-
JIOBATEIIbHO, BOIIPEKH €CTECTBEHHOMY OTOOPY, B HEKOTOPBIX IMOMYJISIIHASIX MY-
TAHTHBIN aJIJIEb MOJTHOCTBIO BBITECHUI HOPMaJIbHBIM. JTO U €CTh pe3ysbTar
ClydaifHOTO TIporiecca — Apeida reros. Jpelid reHoB MPUBOAUT K U3MEHEHHUIO
reHodonaa nomynsiuu. [IpuuuHoit apeiiga reHoB MOTYT OBITh MOMYJSALMOH-
HBIE BOJTHBI, 0COOCHHO B IEepHO BX craaa. Hambosee oT4eTIMBO IPOSBIISIETCS
MIpY PE3KOM COKPAILIEHUU YUCIEHHOCTH MOMYJISIUU B PE3YJIBTATE CTUXUNHBIX
OencTBuil (JecHOW ToXap, HABOAHEHHE U JIP.), MAaCCOBOTO PACIPOCTPAHEHUS
BpPEIUTEIICH.

Ilonynayuonnsle 601HbI OHA W3 YACTBHIX NMPUYHH Apeiida reHoB. Oco-
OCHHO CHJILHO KOJICOAHMS YMCICHHOCTH BBIPAKEHBI Y HACEKOMBIX, XHUIITHHUKOB,
PACTUTENBHOSIHBIX KUBOTHBIX. YUMCIEHHOCTh MOMYJISIUNA 3aBUCUT OT Jesi-
TEJIbHOCTH YEJIOBEKA

N3 cobcTBeHHBIX HAOMIONCHUN BaM M3BECTHO, YTO B TOJBI C OJArOMPHUST-
HBIMHM TIOTOJHBIMHU YCJOBUSMH YHUCJIO HEKOTOPBIX OPraHU3MOB PE3KO YBEJIH-
YUBACTCS, a B TO/BI, KOT/Ia OTH yCIIOBHS HEOIAronmpusaTHBIC, OHO PE3KO COKpa-
mraetcs. Takoe siBIeHHE KacaeTcsi ocodeit mo0oit monymsuuu. Tak, B ToJbl €
OOMJIEHBIMA BECEHHHMH OCAJKaMH OJHOJIECTHHUE W MHOTOJICTHUE PACTCHUS —
TIOJICHEXKHHUK, KOCTEP KPOBEIbHbBIN, MITJIUK JTYKOBUYHBIHN, OAyBAaHUYHUK, IACIIEH —
YCUJICHHO PacTyT W OOMIIBHO TUIOJOHOCSAT. DTO MOXET CIIOCOOCTBOBATh TAKKe
YBEJIIMUEHUIO 0CO0EH HACEKOMOSITHBIX U TPABOSTHBIX )KHBOTHBIX. Bo3pacTanue
YUCJIEHHOCTH HACEKOMOSIIHBIX M TPaBOSIIHBIX >KUBOTHBIX MPUBOAUT, B CBOIO
ouepellb, K YBEJIMUYECHUIO YHUCIEHHOCTH HACEKOMOSIAHBIX NTHUIl U XUILIHBIX KU-
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BOTHBIX. 3aMETHOE YBEITUYCHHE MU PE3KOE COKPAIICHHE YMCICHHOCTU Opra-
HU3MOB TMOMYJISIIUNA HA3bIBACTCS  HORYAAUUOHHOU 601HOou (puc.80).

[TpyurHaMu pe3KuX HEMEePUOINYECKUX CHUKCHHHA YHCICHHOCTH TOITYJIs-
IIUM MOTYT TaKXe ObITh CTUXUIHBIC OCICTBUS: 3aCyXH, IMOKAPbI, HABOJHEHHUS.
[TonmynsuMoHHBIE BOJHBI UTPAIOT OONBIIYI0 POIb B XOJE MHKPOIBOJIOIHH.
Takum 00pa3om, MOMyJSIIMOHHBIE BOJHBI CIIOCOOCTBYIOT U3MEHEHHMIO 4acTOT
ajyienel M TeHOTHIOB, OHU SIBIISIOTCS TOCTABIIMKOM HCXOJHOTO Marepualia
IUIsl IEHCTBHSI €CTECTBEHHOTo 0TOOpa. YacToe MOBTOpEHUE TaKUX SIBICHUH B
KOHEYHOM HMTOT€ MPUBOJIUT K U3MEHEHUIO T€HO(HOH/1a TOMYISIIUH.

H3onayuna. Mexny OTIENbHBIME MOMYNIALNUSMA WINA TPYHIIAMU MOMYJISIUI
BO3HUKHYT KaKue-JIMOO MPEMsATCTBUS, 3aTPyAHSIONINE OOMEH TeHaMH (M30J1s-
must). [Ipu M30ma1My BO3HUKAIOT PENpONyKTHBHBIE Oapbephl, MPENsTCTBYIO-
e CBOOOTHOMY CKPEIIMBAHUIO M30JUPOBAHHOM TPYIIIBI C APYrodl 4acThiO
HOMYJISIIMA MM 0CO0€H NIByX HW30JMPOBAHHBIX MOMYISAIUNA MEXIy COOOM.
W3omsiust ecth mpekparieHne MoToKa TeHOB reorpauuecKuMu Mperpagami,
0COOCHHOCTSAMH CTPOEHUS, (U3NOIOTHH, TIOBEICHUS Oprann3MoB. Haxomsich B
HECKOJIBKO Pa3HBIX YCIOBUSAX CPENlbl U WCIBITHIBASL BIWSHUE MOCTOSHHO JEH-
CTBYIOIIMX 3J€MEHTAPHBIX IBOTIOIHMOHHBIX (DAKTOPOB, M30IMPOBAHHBIE TOMY-
nsauu OymyT Bce Ooliee U OoJiee pazmuyarhCsi 0 CBoMM reHodoHaaM. Takum
00pa3oM, M3O0JAIMS — 3TO MOCTOSTHHOE OTPaHUYEHHE CBOOOIHOTO CKpEIIMBa-
Husl (MaHMukcuu). M30mMpoBaHHBIE MOMYISIIIAM MOTYT 3BOJIOLMOHUPOBATH
CaMOCTOAITEIbHO, YTO B KOHEYHOM HUTOT€ MOXET MPUBECTH K BO3HHUKHOBE-
HUIO HOBBIX BHJIOB. Pa3nnuaioT 2 OCHOBHBIX THIA M3OJISIIMH: TPOCTPAHCTBEH-
HY10 (reorpaduueckyro) U OMOIOTHYECKYIO (IKOJIOTUYECKYI0, ITOJTOTUYECKYIO,
MOp(}o-(hU3HOTOTHUECKYI0, TEHETUYECKYIO).

I'eorpaduueckas uzoasiuus — 060coOneHne ONpeaeIeHHON MOMYIIAUN OT
JIPYTUX TOMYJISALUANA TOTO K€ BHUJA KaKHUM-THOO TPYIHOMPEOIOIMMBIM Teorpa-
¢udeckuM mpensaTcTBUEM (Mope, pekd, Topsl). [eorpaduueckas uzonsmus —
OJIMH W3 BaXHBIX (DAKTOPOB BHI000PA30BAHMS, TaK KAaK OHA TPEMATCTBYET
CKPELIMBAHUIO U TEM CaMblM OOMEHY T'€HETHYeCKOW WHpopMmamuendn Mexmy
000COOICHHBIMU TTOTYJISIIHSIMH.

Buonoruyeckast n3ouasiius o0ycIOBICHA Pa3HBIMU IPUYHMHAMU: Pa3IHYMSI-
MU B CTPOEHUU TOJIOBBIX OPTaHOB, Pa3HBIMU CPOKAMU BCTYIUICHHUS B PEMPOTYK-
TUBHBIN Tepuo]], (U3NOJOTHMYECKON WM T€HETUYEeCKOW HECOBMECTHMOCTHIO,
pa3HBIM TIOBEJICHUEM | T.JI.

IKOJIOrHYecKass U30JISAIUs — IPEKpaIleHe OOMEHa TeHaMU MEeX/1y IOIy-
TSUSMHA  TIO]T BIIMSTHHEM TPUPOIHOM CPebl BCISICTBUE PA3IMUHBIX CE30HHBIX
WIH CYyTOYHBIX PUTMOB B 00pase >KU3HU W Pa3MHOKEHHUH, a TaKkKe MPUCIIOCO-
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ONeHMs K Pa3InYHBIM ydacTkaM OuoTorna (Y4acTOK CYyIW WJIM BOIOEMA, 3aHs-
TBIA OINpeeNEHHBIM OMOLIEHO30M).

ITOJIOTHYECKAS] U30JISIIUSI TPUBOIUT K CHHIKCHHIO BEPOSITHOCTH OILIO-
JIOTBOPEHUS BBUY paziuuuii B 00pa3e *U3HU U MMOBEACHUS, HAIPUMED, Y pa3-
HBIX BUJIOB MTHUIL OTIMYAIOTCS PUTYaJIbl YXaKUBAHUS U OpayHbIe MECHU.

[lepeuncnennpie GOpMbI PENPONTYKTUBHON H3O0JSIUU BO3HUKAIOT HE3aBH-
CHUMO Jpyr OT Apyra U MOTYT COYeTarbcs B JIIOObIX koMOmHanusax. JlroOas
(dbopMa M30IAMK BEACT K PAa300IIEHUIO TOMYIIAINUNA (MIIM WX 4acTeil) U camo-
CTOSITEIBHOMY UX 3BOJIOLMOHHOMY Pa3BUTHIO.

KiroueBsble cioBa: momynsnus, apean, Apeiid reHos, reorpaduyeckas 000co-
OJIEHHOCTB, SKOJIOTHYECKas 000COONIEHHOCTD, PENPOAYKTUBHASE 000COOICHHOCTS.

Bonpocsl u 3ananus:

1. Yto Takoe momymsIus?

2. Yrto o3HayaeT ciaydailHOe, CHOHTAHHOE H3MEHEHHE T'€HOB B IMOMYJSLIMOHHOM
reHodoHe.?

3. Urto Takoe nomyasiuuOHHbIC BOJIHBI?

4. Tlpum kakoM mporiecce U3MEHSETCs] TeHO(POH/ OMYSIIH?

5. Pacckakxute 0 BUAaX H3OJIALHH.

JIABOPATOPHAS PABOTA Ne2

Tema : Onpeoenenue mopgonozuueckozo Kpumepusi.

Ilens: O3nakomiieHHe ¢ MOP(OITOTHUECKUMH KPUTEPHUSIMH BHJIA, HCIIONIb3YS
KOJUIEKIIMM WK repOapuil IByX pa3HbIX BHJIOB PAacTEHMi, KOTOpbIE MpoU3pacTa-
10T BO3JI€ Y4EOHOro 3aBeJeHHs U ompeneseHre MOPPOIOTHUECKUX MPU3HAKOB, a
TaKXke, Ha OCHOBE 3TOT0 KpUTEpHs, YTOUHEHHE MPUHAUICKHOCTU HEU3BECTHOTO
pacTeHust K OIpe/Ie]ICHHOMY BULY.

Oobopyoosanue: no 3—5 repbapus WM PaACTCHUS, B3AThIE U3 IPHUPOIBI (JIBYyX
pa3HbIX BUJIOB).

Xoxa paborhI:

1. BuumarenbHO u3yuuTe repOapuil UM pacTeHuUs, B3AThIE U3 MPUPO/ILIL.

2. Omnpenenute BUJ PacTeHUH Ha OCHOBE MOP(OIOTHUECKOTO KpUTEpHsI.

3. Oxapakrepusyite MOp(}OIOTHIO KaXKIOTO BUIA.

4. OOparuTe BHUMaHHE HA CTPOEHHUE KOPHS, CTEOJsl, TUCTHEB, HA YallleuKy U
JIETIECTKH, a TaKke Ha (OpMY U IBET IUIOAA PACTEHUI, OTHOCSIINXCSA K Pa3HBIM
BUJIAM.

5. OnpenenuTe KOJIMYECTBO IIBETKOB U IUIOAOB B KaXJIOM KyCTE€ PacTeHUH.

6. 3anoaHUTE TAOIHILY.

155



XapakTepHble IPU3HAKH 1-pacrenus 2-pacTeHus

HazBanue pactennit

CucreMaTnyeckoe MeCTO

Bun kopHeBoil cucteMbl

JIucTes IIPOCTBIE UJIU CIJIOXKHBIC

JKunkoBaHue J1UCTHEB

Pacnonoskenue nucTheB Ha cTeOIe

Crebeb TpaBSIHUCTBINA HITH
JIEPEBAHUCTBIN

®dopma cTedst 1o PaCHONIOKEHUIO B
MPOCTPAHCTBE

OKOJTOIIBETHUK MPOCTOMN WIIH CIIOKHBIN

Cormnserue

ITmox

7. st uero HeOOXOAMMO YUYUTHIBATH BCE KPUTEPHUH BHJIA JUIS YTOYHEHUS TMPU-
HQ/IJISKHOCTH OpraHu3Ma K omnpezaeneHHoMmy Buay? Ilouemy mopdonormueckuit
KpUTEPUH HE SBISCTCS OCHOBHBIM KPUTEPUEM IS OTIPEICIICHHS BUIOB?

8. [IpuBeauTe mpuUMeEpPHl OTHOCUTEIBLHOCTH MOP(OIOTHIECKOTO KPUTEPHS.

9. CuenaiiTe BBIBOALI HA OCHOBE HAOIIOINEHUN.

§ 37. BOSHUKHOBEHHUE D2BOJIIOIIUOHHBIX HJIEN

HUneun crpan /IpeBHero Bocroka. IlepBrie npenacraBieHus O IpUPOIE,
€€ CTPOCHMHM, BIMSHUM Ha YEJIOBEKA, a TAKXKE O IpoLeccax, MPOUCXOIALIUX
B MPUPOJE, BO3HUKIIU 32 HECKOJBKO THICSUYEIETHH 10 HAIIeil 3pbl, 3aJ0Jr0 J10
BO3HHMKHOBEHUs HayuyHbIX 3HaHuMW B Erunte, Kurtae, Unauu u 1.0. 311 npen-
CTaBJICHUSI BO3HUKIIM B MPOLIECCE 3aHITHA COOMPATEIHCTBOM, OXOTOM, TTOIKE
— CKOTOBOJACTBOM M 3emueznenueMm. Hanpumep, B apeBHeM Erunte BbIpamm-
BaJ 3€PHOBBIC PACTEHUs, OBOIIH, (PPYKTOBBIC JAEPEBbs. Tam ke Pa3BOIUIH
OJTHOTOPOBIX BEpOIIONOB, KOLIEK, I'yCEW, YyTOK, roiayOeil, HECKOJIbKO BHJIOB
nebeneit, 0JOMalTHUBAIHA TPOCTHIE BUIBI.

B [pesueit Unnuu cuuranu, 4To NpUpPOAA COCTOUT U3 S-TH AJIEMEHTOB:
OTHSI, 3eMJIH, BOABI, Bo3ayxa u 3¢upa. B [pesnem Kurae, Taxxe Obu10 pas-
BUTO NPUPOJOBEJCHUE. B CEIbCKOM XO35MCTBE BBEIECH METOX JABYX IOJEH,
WCIIONTE30BAN YIOOPECHHS.
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MupoBo3z3penue xutenei LlenrpanpHolt A3um, ux 00pa3 >KW3Hb, MMOHU-
MaHUe KMBOM M MEPTBOM (MCKYCCTBEHHOM) MPUPO/BI HALLIO CBOE OTPaKEHHE
B KHHMTe «ABecTta». B «ABecTe» M300paxeHO MPOUCXOXKICHHE MHpa, MPH-
pombl, coObITHs, 00pa3 >ku3HM Jrofaeil. B pasgene «ABecTbl», OTHOCAIIEMCS
K MEIUIIMHE, MOMYEPKUBACTCS, YTO HEOOXOIUMO COONIONATh YHUCTOTY BOJIBI,
HE JIOMyCKaTh 3arpsi3HEHHUs KOJOMAIEB U POTHUKOB, COOMIOAATh YUCTOTY Telna
W KWIHIA, Oepedb YUCTYIO BOAY, HE MPUOMMKATh HEYUCTOTHI K KOJIOALIAM H
pPOIHUKAM, OBITH ONPSITHBIM, COJAEP’KaThb B YUCTOTE KWIMIIA, YXaKUBATh 3a
HOTTSIMU | BosiocaMu. [louBa m 3eMisi cuuTanuch CBAICHHBIMUA. Kpome cBe-
JEHUI MO0 MEIUIMHE, CYIIECTBYIOT PEKOMEHIALNUN 00 YBEIMYEHUE MOCEBHBIX
3eMellb, BCIIAIIKE IMOYBHI, TOCEBA CAMBIX COPTOBBIX CEMSH, MO Pa3BEICHUIO
CKOTa, yX0Jia 3a HUMH.

B3rusiabl Ha npupoay B JpeBHei I'peunu u Pume. B antuunon [ penun
ApucToTenb, MOJYYUBIIMN UMsI MEPBOTO YUYMUTEIS B Pa3BUTHU MPUPOJOBEE-
Hus, (384-322 1T 1.H.3.), COCTaBUJI OCHOBY KJIaCCH(PUKAIIUN KUBOTHBIX U CPaB-
HUTETILHON aHaTOMHH, BIEPBbIE BBHICKAa3aJl MHEHHE MO SMOPHOIOTHH, TAKKE O
KOPPETSIIUN OPTaHOB M O MPOJODKUTEIBHOM pa3BUTHM B mipupose. [lo ero
MHEHUIO, IPUPOA MEJJIEHHO PAa3BUBAECTCS U3 HEXKMBBIX MPEAMETOB. ApUCTOTE-
710 OBLTO M3BECTHO 0K0J10 500 BHUIOB KMBOTHBIX. OH SBIISAETCS YIYEHBIM — OCHO-
BaTesieM KJIACCU(UKALMKU KUBOTHOTO MHpa. ApPHUCTOTENb NPU3HABAJ, YTO MpPU
OTIPENIETICHUN KUBOTHBIX, HEOOX0IUMO OOpalaTh BHUIMAaHNE HE TOJBKO Ha He-
KOTOpBIE SIBJIEHUS, HO U Ha Npu3Haku. OH pa3aenul )KUBOTHBIX Ha JBE TPYIIIIbI
— (OKUBOTHBIE C KPOBBIO» U «OKUBOTHBIE 0€3 KPOBW», IPUMEPHO COOTBETCTBY-
FOLUX MMO3JHEUIINM TO3BOHOUHBIM M O€CIIO3BOHOYHBIM. APHUCTOTENb pa3ieini
(GKUBOTHBIX C KPOBBIO» Ha 5 «Oombmux ponoBy. «bosbiime poma» mpuMepHO
COOTBETCTBYIOT HBIHEIIIHUM MTO3BOHOUHBIM KUBOTHBIM. Kak noguépkuBaer yué-
HBII, CTPOCHUE MEY3bl, aKTHHUH, TYOKH, C OJJHOW CTOPOHBI TTOXOXKE Ha YKUBOT-
HBIX, C JIPyTOi CTOPOHBI, Ha pacTeHus. [IoaToMy OH Ha3Bad UX «300UTAMI.
Kak ytBepxmaer Apuctorens B npousBeneHuu «lIpoucxoxneHne >KMBOTHBIXY,
SMOpHOH Pa3BUBAETCS B OINpPENENEHHON nocienoBarenbHOCTH. OH UMEeT Mpu-
3HAKH CHavaJsla «300(hnTay, MOTOM YKHBOTHOTO, 3aTE€M CBOETO BHJIA, U, HAKOHEII,
CBOM MHAMBHUAYyaJIbHbIE Mpu3HaKku. OnuH U3 yuyeHUKoB Apucrorens, Teodpact
uccienosan 6onee 400 BumoB pacteHnil. OH OXapakTepu30BaJl UX CTPOCHUE,
(U3MONIOTHIO U MPAKTUYECKYIO pojb. TeodpacT moanepKuBajl MbICIb O TOM,
YTO OJIMH BUJ MOXKET MIPEBPAIIATHCS B APYTOM.

HpeBuepumckuii yuénsii Tut Jlykpeunit Kap (99-55 rr. 10 H.3.) BbIcKa3an
MBICIIb, YTO MHp, BCEJICHHAs, BO3HUKIN CaMU COOOM, KMBOTHBIC BOSHHUKIH U3
CBIPOM 3eMIIM, TIepBbIe WX MPENKH ObUIM (PU3MUECKH HEXKHU3HECIOCOOHBIE, B
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JaTbHEHIIEM BO3HUKJIM JKUBOTHBIE ABMKYIIHMECS, MUTAIOIINECS, CKPEIIUBAIO-
uecs, crnocobHsle cedst 3amuTuTh OT BparoB. Knapnuii ['anen (130-200rr.)
ObUT OJHUM W3 OCHOBaTenel menuiuHbl. OH M3ydan aHaTOMUIO OBIIBI, OBIKa,
CBUHEH, co0ak, MeaBened M MHOTHX JPYTUX TO3BOHOYHBIX JKUBOTHBIX. OH
MOJIMETHJI CXOZICTBO B CTPOCHHH TeJla YeIOBEKAa U 00€3bSHBI.

Bo3HukHOBeHHe 3BOJINMOHHBIX B3IIAA0B B llenTpaabHoit A3zuu. B
*KW3HU HapojoB LleHTpanbHOM A3WU C JPEBHEUIINUX BPEMEH CYILECTBOBAJIU
KHHUTHY O 3€MJIEJIETINH, )KUBOTHOBO/ICTBE, MEUIIMHE U IPYTUX HAMPABICHUSX, O
SIBIICHUSIX TTPUPOJIBL.

K nmpumepy, 6onbI10€ TEOPETUUECKOE HACIEIUE OCTABHII CPEIHEBEKOBBIN
yuénbiii Axmen nbn-Hacp an-/[xaiixanu (870-912) coOpaBmmii 11eHHBIE CBe-
JEHUS] O JKU3HM, Pa3BUTUM BHJIOB XUBOTHbIX M pacteHuil WMuaum, Kuras,
HenTtpanbaoit Azun. OH coOpayn CBEACHHS O PacCpOCTPAHEHUU PACTCHHUN U
KUBOTHBIX, & TAKKE O KUBOTHBIX U PACTEHUSAX, KOTOPHIE UCIIOJIB3YET MECTHOE
HaceJeHne, 00 WX XapakTepe U 3HAYCHUH.

A6y Hacp @apabu (870-950) BEn padboTy B obmactu
0OTaHWKH, 300J0THH, AaHATOMHUHM YEJIOBEKa M IMPHUPOJIO-
BegeHuH. OH MOKa3all, 4TO OpraHU3M YeJOBeKa — 3TO
eIMHAas CUCTeMa W yKasai, uTo 3abosieBanus (Ooye3HM)
CBSI3aHbI C UI3MEHEHHEM pexXuM nutaHus (puc.81).

®apabu cyuTai, 4YTO YEJIOBEK BHAYAJIE OTIEIHICS OT
MHUpa >KMBOTHBIX, MTO3TOMY Y HErO COXPaHWJINCh HEKO-
TOpbIE CXO/HbIE YepThl. OH MPU3HABAJI €CTECTBEHHBIN U
UCKYCCTBEHHBIH OTOOD.

B cpenanne Bexa bepynn nu Mon Cuna BHecnn 00ib-
oM BKJIaJ B HaykKy o mpupone. Kak ykaswiBaeT A0y
Paiixan anv-bepynu (973-1048 rr.), mpupoaa BO3HHK-
Ja U3 IMSITH IEMEHTOB: MPOCTPAHCTBA, BO3AYyXa, OTHS,

BOZbI U ITOYBBI. bepyHH KpUTHYECKU OTHECCS K MOJIOXKE-
HUIO JIpeBHerpedeckoro yuéHoro Iltomomes, urto « 3eM-
7 — UeHTp BceneHHoM, 1 OHa HE JBUXKYILNAS IUIAHETA.
OH cumTal, 4To, BO3MOXHO, 3€MJIsl BPALA€TCsl BOKPYT
Conniia, 1 umeet Buj mapa. Taxxe oH Ha 500 net paHb-
1I€ MOJIbCKOTo acTpoHoMma KomepHuka BbICKa3all MbICIb
0 ocHoBax ctpoenusi ConHeuHnoi cucremsl. [lo ero mue-
HUIO, Ha MOBEPXHOCTU 3€MJIM MPOUCXOIAT MOCTOSIHHbIE

Puc.82. AGy U3MEHEHHUs, B OE3BOIHBIX MECTaX TMOSBISIOTCS PEKH,
Paiixan BupyHu MOps1, KOTOPBIE, B CBOKO OYEPE/Ib, U3MEHSAIOT MECTHOCTb.

Puc.81.
Aby Hacp dapabu
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Kak nopuépkuBaer bepyHu, Ha MOBEPXHOCTH 3EMIIH, JJI MPOKUBAHUS JKH-
BOTHBIX U PAacTeHHM ycloBUS orpaHudeHbl. [1o 3TOW mpuymHE cpeau >KUBBIX
OpraHWU3MOB CYIIIECTBYeT O0OphOa 3a CyIIeCTBOBAHHE.

VYuéublil cunTal, 4To, €ciM Obl MPUPOAA HE OrpaHMYMBAJIa Pa3MHOKEHUE
KaKOTO-HUOY/Ib BU/IA, 3TOT BH]I 3aHSUT OBl BCE TPOCTPAHCTBO Ha 3emiie. OmHaKo,
TaKOMY Pa3MHOXEHHIO MPEMATCTBYIOT JIPYrHe OpPraHu3Mbl, U Oopb0a MEXIy
HUMH TNPUBOAUT K BO3HHKHOBEHHUIO Oojiee MPUCHIOCOOICHHBIX OPTraHU3MOB.
Ha ocHoBe monoxeHuii, BbICKa3aHHBIX bepyHH, 0 60ppOe 3a CyliecTBOBaHUE,
€CTECTBEHHOM OTOOpe, MbI yOekJaeMcs B TOM, YTO HAIll COOTEYECTBEHHHK
KOHCTATUPOBAJ HaIM4YMe ABMKYIINX (pakTopos sBomormu Ha 800 JeT paHsbIe,
YeM aHNIMKWCKUI ecTecTBoUcIbITaTeNnb Yapias3 JlapBuH.

[To muennto bepynu, Bce B mpupojie )KUBET U PA3BUBAECTCA B COOTBETCTBUU
C 3aKOHAMH IPUPOAbL. XOTS OH HU NPU3HABAJ UCTOPUYECKOTO PA3BUTHUS KH-
BOU IPUPOJIbI, HO CYUTAI YTO MTYEJIbI IPOU3OIIN OT PACTEHUM, YEPBU OT Msica,
CKOPIHUOHBI OT NHXKHKpa. CornacHo NpeanoioKeHUI0 YYEHOT0, U3BMEHEHUE 3eM-
HOM NMOBEPXHOCTH BJIEYET 32 COOOM M3MEHEHUE PACTEHUN M KUBOTHBIX.

bepynu npusHaBai, 4To pa3inyus B LIBETE KOKU, BHEITHEM BHUJE, XapaKTe-
pe, MOBEICHUs JIFO/IE 3aBUCUT HE TOJBKO OT MX HACIEACTBEHHOCTH, HO TAKKE
U OT IIOYBBI, BOJIbI, BO3AyXa U yCJIOBUN cpeabl. OH OTMeYall, YTO Y€JIOBEK B
CBOEM Pa3BUTHUHU JAJIEKO YIIEN OT )KUBOTHBIX, MOJYEPKUBA, UTO JAECICHUE JIIO-
JIeil Ha BBICIIME U HU3IINE PAChl SBJISIETCS CIEJICTBUEM HEBEKECTBA.

N3BecTHbIN yu€HBI-ecTeCTBOUCTIBITATENb LleHT-
panbHOU A3uu A6y Anu ubn Cuma (980-1037 1) Be-
puil B OOBEKTHBHYIO peaiabHOCTh Npuponbl. Ilo ero
MHEHHIO, TOpbl BO3HMKJIM I10J BO3JAEHCTBHEM BOJbI
WIN B pe3ylbTaTe MOAHATUS 3eMin (puc.§3)

B cBoux tpymax W6H CuHa oTmeuan Haimudue
CXOJICTBA Y PACT€HUM, )KMBOTHBIX U YEJIOBEKA, TaK KaK
BCE OHU MUTAIOTCS, PA3MHOXKAIOTCA U pacTyT. Pacre-
HUS HAXOJSATCS Ha HU3LIEH CTYIIEHU Pa3BUTHS, )KUBOT-
HbIE — Ha CPEJIHEH, a YEIOBEK — HAa CAMOW BBICIIEH.

B cpennue Beka, Korma 3ampeliajioch H3yyaThb
cTpoeHue Tena yenoBeka, MoH CuHa 3aHMMancs aHa-
TOMUEH TalHO. YYEHBIM Hamucajgl MHOIO HAay4YHBIX
TPYZIOB, U3 KOTOPBIX A0 Hac JoUUIM 242. YUéHbI NPOCIABWICA KaK OIUH U3
OCHOBOIIOJIOKHUKOB MeuIMHbL. Ero kiaccnueckuii Tpya «KaHoH MeIULIMHBDY,
HACTOJIbHASI KHUT'A KAXKJIOTO Bpaya, SIBJSIOIIErOCs SHIMKIONEIUEH MEIULMH-

Puc.83.
Aby Anu nu6H Cuna
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CKUX 3HAaHUU cpeHeBEeKOBOro BocTtoka. «KaHOH MeAMIIMHBD) COCTOUT U3 MATH
KHUT. B mepBoil KHUTE ONMUCHIBAIOTCS CTPOEHUE M (PYHKIMHU Tejla U OpraHOB
YelioBeKa, pa3jndHble 3a00JIeBaHUA C yKa3aHUEM MPUYHUH X BOSHUKHOBEHHSI,
METOJIbI UX JiedeHUusl. Bo BTOpoi KHUTE yKa3bIBalOTCA JIEKAPCTBA, MOTyYaeMble
U3 pacTEHUM, MUHEPAJIOB U KUBOTHBIX, U 3a00JI€BaHMs, KOTOPHIC H3JICYNBAIOT-
Csl K&KIBIM M3 HUX. TpeThsl KHUTA MOCBAIICHA 3a00JIEBaHUSAM KaXKIOTO OpraHa
YeJioBeKa, Croco0aM WX BBISBICHHS U JiedeHUs. B ueTBepToil kKHUre pedub UAET
0 XUPYPI'HH, TO €CTh JICUCHUU BBIBUXOB U MEPEIOMOB KOoCTel. B msiToil kHure
MIPUBOSATCS CBEACHUSI O CIOXKHBIX JIEKAPCTBAX U CIIOCO0AX MX MPUTOTOBICHHUS.
«Kanon menuuaey MOH Cunbl Ha ipoTspkeHnn S00 et u3ydayics B yHUBED-
curetax EBpombl B KaueCTBE OCHOBHOTO MEIWIIMHCKOTO PYKOBOJCTBA. Y4é-
HBIM cUMTaNl, YTO MPUYMHOM HEKOTOPBIX OoJie3HEH dYesnoBeka (ocma, Xolepa,
TyOepKyIé3) sIBISIOTCS HEBUIUMBIE opraHu3mbl. CremoBarenpHo, MOH Cuna
caenan TPEANOoIoKEHHE O PACIPOCTPAHCHWN WHOEKIIMOHHBIX 3a00JIeBaHUN
yepe3 BOAY M BO3AyX €l 3aJ0Jro J0 OTKpbITUA MUKpockona u Ha 600—700
JIET paHbllle CTAHOBJICHUSI MUKPOOUOJIOTUU KaK HAyKH.

3axupuoourn Myxammao babyp M3BeCTEH HE TOJIb-
KO KaK TIPaBHTENb M IOAT, HO U Kak reorpad, 3THO-
rpad, uctopuk u BouH (puc.84).

B «babypname», kpoMme omnucaHusi UCTOPHUH, Te-
orpadum, ObITa, KyabTypbl HapomoB Cpenneir Asuw,
Adranucrana, UHauu, 1ar0TCS MHTEPECHBIC CBEICHUS
O MHUpE XUBOTHBIX M pacTteHuil. CBelIeHHS HaroTCH,
Ha OCHOBE YBHJCHHOTO U HCCJEIOBAHHOTO UM CTpPO-
€HHUSl PACTCHUW W KUBOTHBIX, CXOJICTBA U PaA3IUUYUU
MeX a1y HUMH. baOyp BceX )KMBOTHBIX MOIpa3Aeiisi Ha
4eThIpe OOJbIINE TPYIIIBI: KUBOTHBIC, KUBYIIUE Ha
Puc.84. 3axupuanus  cyiie; NTHUIBL, )KUBOTHBIC, JKUBYIIHE HA TIOOCPEIKBE; U

Myxammaz badyp BOJIHBIE KUBOTHBIE.

KiamoueBble ciioBa: 3apOo/blIIll, FI/IHHOKpaT, ApI/ICTOTGJ'IL, (OKUBOTHBIC C KPOBBIO»,
«KHUBOTHEIE 0€3 KpOoBU».

Bonpocs! u 3aganus:

1. Pacckaxkute 0 Ouomornyeckux Bo33peHusx Dapadw.

2. Kakue otkpeiTust cnenan bepynu B obnactu Ouonorun?

3. Kakoii Bknan Buec AOy Anu non CuHa B Menuiuny?

4. Pacckaxure 00 nccienoBanusix 3axupuanuHa Myxamman baGypa B oOmactu
Ouonorun?
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3apanus AJ1sl caMOCTOAATEbHOI padoThbl: Hanuiiure o BO3HUKHOBEHUU 3BO-
JIIOLIMOHHBIX HUJACH O IPUPOJE YUYEHBIX JO HAIEH 3pHI.

ApeBunii Ernner ApeBusas Unaus JApeBuuii Kuraii

Hanummre 0 BO3HUKHOBEHUE HBOJIIOLIMOHHBIX B3MIA10B YUEHBIX L{eHTpanbHoll A3uun
B CpEIHHUE BEKa.

®apadu Bepynn HNon Cuna Baoyp

§ 38. HAYUHBIE TPY/Jbl K. JIUHHES, K.b. TAMAPKA
IBOJIIOIIMOHHBIE UJIEH K. KIOBbBE

B cepennne XV B. B €BpPOIEUCKUX CTpaHaX HA CMEHY
(deomanu3mMy mpuUILIa BIAacTh Oypkyasuu. B pesymbrare
ATOTO CTajli BO3HUKATh MPOMBILIJIEHHbBIE IEHTPbI, KPYyII-
HbIE TOpoAa, HEKOTOPOE PAa3BUTHE MOIYUYWIIM HayKa U
TexHuka. CTano BO3MOXHBIM IyTEIIECTBOBATh Ha Jajie-
Kue paccrosHus. Hayanuce 3aBoeBaHHME YYyXKUX CTpaH,
orpabieHne uxX MPUPOIHBIX OOTATCTB, IKCIUTyaTalus Ha-
ponoB. B Oonbiiux roponax co3naBaiuch OOTAaHHMYECKHE
canel W 3o0omapku. U3 npyrux crpan B EBpomy Obutn
3aBE3CHBI MHOTMC BHJBI PACTCHUH M JKUBOTHBIX, HCH3- po. @5 K Jlummcii.
BECTHBIX eBporeiiiiam. Bee aTo npoOynuino 6ombIion uH-

Tepec K UX U3yUYECHHUIO.

B pesynbrare sToro 3HaHUS JIONEW B JAHHOW O0JacTH CTald TOpaszio
oOImMpHeH, YeM B aHTUYHBIA nepuon. Jis JanbHEWIero pasBUTHs OOTaHH-
KM M 300JI0TUM TpPeOOBaJIOCh CHauaja KJIacCU(UUUPOBATH YK€ HM3BECTHBIE
BUJIbl PACTCHUMN U JKMBOTHBIX. JTUM 3aHUMAJICA U3BECTHBIN IIBEACKUN YUCHBIN
Kapn Jlunneri (17071778 rr.) (puc.85).

CaMOOTBepKEHHBIN yUueHbI onucan cBbime 10 ThiC. BUIOB pacTeHUi U 00-
nee 4200 BuaoB XUBOTHBIX. OH 00BEIUHIII BUABI B POJBI, POIBI B CEMEHCTBA,
CEMEHCTBa B OTPSJIbI, @ OTPSABI B KIacchl. B Kypcax OOTaHMKH M 300JIOTHH BBI
MO3HAKOMUJIMCh CO MHOTHMM THUIIAMH, KJlacCaMH, OTPSiAaMH, CEMEHUCTBAMU,
pPOlaMH M BUJIaMH BOJIOPOCIIEN, CIIOPOBBIX, I0JI0- U TOKPHITOCEMEHHBIX pacTe-
HUM, 6€CTIO3BOHOYHBIX U ITO3BOHOYHBIX KUBOTHBIX.
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Bo Bpemena K. Jluanes MHOTHE OTpacim OWOJIOTHH emé He ObUtH pas-
BUTHI. [Io aToi nmpuunne K. JIMHHENH cMOr CO3/1aTh UCKYCCTBEHHYIO CHCTEMY,
OMUPASICh JIUIIb TOJILKO HAa HEKOTOPbIE MPU3HAKK PACTEHUN U >KUBOTHBIX.
Henocrarku cucrembl JIMHHES] COCTOSUIA B TOM, 4TO MPH KJIaCCH(PHUKAIIUU OH
YUHUTBIBAJ UMb 1—2 mpu3Haka (y pacTeHUN — YUCIIO THIYMHOK, y KHUBOTHBIX
— CTPOCHHE JIbIXaTeIbHON M KPOBEHOCHOW CHCTEMBI), HE OTPAKAIOIIUX IOJ-
JIUHHOTO POJICTBA, ITOATOMY JaJICKHUE POJIbI OKA3aJIMCh B OTHOM KJlacce, a OIu3-
Kkue — B pa3Hbix. CucreMa, co3maHHass UM XOTS U ObUTa MCKYCCTBEHHOH, HO
OHa J1aJla BO3MOXKHOCTb B JaJIbHEHIIIEM IIUPOKO U3y4yaThb OPraHUYECKUN MUP.
PaGote! K. JIuaHest BHecIM OOJIBIION BKJIAJ B pa3BUTHE OOTAHUKHU, 300JIOTHH.
Bunel B ipupone JIuHHeN cunTan HEW3MEHHBIMU

[TepBast »BOMIOLIMOHHASL TEOPUS OPTAHUYECKOTO MHUpA
Obla pa3paborana ¢paHiry3ckum omonorom JKanom ba-
mucmom Jlamaprom (1744-1829) (puc.86). On nepBbIM
BBEI TIOHATHS «OECIIO3BOHOYHBIE» M «OHOIOTHS». MbIC-
nu Jlamapka o 3BOJIONMU HAIIM CBOE OTpa)KeHUE B €ro
npousBeneHusx «Bregenue B 300moruto» (1801) u «du-
nocodust 3o0morum» (1809). Jlamapk kputudecku OTHEC-
cs K ujiesiM 0 Heu3MeHHoCTH BuA0B. [1o mHenuto Jlamap-

Puc.86. Ka, KaTeTOpPHH KJ1acc, OTPsa, PO, BUI NCKYCCTBECHHEI, HE
K.b. Jlamapk peanbHble. OH CUMTAl, YTO B MPUPOJE PealbHbl TOIBKO
VH/AMBU/IBI.

Jlamapk nmocTaBui nepes; co00# 1eb Co3/1aHne NMPUPOAHON CUCTEMBI MUPA
KUBOTHBIX U, IOATOMY MPOJBUTAI HJICI0 KIAaCCU(PHUKAIIMN OPTaHU3MOB 110 POJI-
cTBy. Bece opranmsmel Obimu mopenensl Jlamapkom Ha 14 kmaccoB. M3 Hux 4
KJ1acca OTHOCSITCS K IMMO3BOHOYHBIM, a 10 Kj1accoB K 0€Cro3BOHOUYHBIM. JKUBOT-
HBIX Pa3AeNIWI [0 XapaKTepy MUIIEBAPUTEIBHON, IbIXATEIbHON, KPOBEHOCHOU
Y HEpBHOM cUCTEM Ha 6 CTyINEHEH.

OH yTBepkaal, 4To MEepexoAs OT HU3IIEW CTYNEHU K BBICIIEH, NEpednc-
JICHHBIE BBIIIE CHCTEMbl OPraHOB IMOCTENEHHO YCIOXKHSIOTCS. PaboTas Han
CO37JaHUEM CHUCTEMBI OPraHU3MOB, MPEAIoJIarail BO3MOKHOCTh Pa3MEIICHUS UX
B CHCTEME B 3aBUCHMOCTH OT CTPOEHUS (JECTHHIIA CYIIECTB).

[To muenuro Jlamapka, mpocTenmme cynecTBa CaMONpOrU3BOIBHO 3apOXkKIa-
I0TCS M3 HEOpraHWYECKOM Mpuponbl. BriociencTsun, U3MEHsSICh O BO3/EH-
CTBUEM BHEIIHEW CPEIbl U CO BPEMEHEM YCIIOXKHSACh, OHU MPEBPAILAIOTCS B
BbICIIME OpraHu3Mbl. Clie0BaTeIbHO, BpeMsi UMEET OOJIbIIOEe 3HAYEHUE Kak
(hakTOp IBOIIOIUU OPTAaHU3MOB.
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CornacHo Jlamapky, U3MEHEHHs y >)KMBOTHBIX M PAaCTEHUM MOJ JIEHCTBUEM
BHEIIHUX YCJIOBHMM NPOMCXOAAT MO-pasHOMY. Tak, pacTeHHMs W HM3IINE KU-
BOTHBIE BOCIIPHHUMAIOT U3MEHEHHS YCIIOBUI HETOCPEICTBEHHO uYepe3 OOMeH
BEILECTB C BHEIIHEH cpefoi. JKMBOTHBIE K€, MMEIOIIHE CIIOKHOE CTPOEHUE
HEPBHOM CUCTEMBI, U3MEHSIIOTCSI ONOCPEIOBAHHO, B PE3YJIbTaTe U3MEHEHUSl UX
NOoTpeOHOCTEN, MOBAJOK U MPUBBIUEK, YIIPAKHEHUSI UM HE YIPaKHEHUsS! opra-
HOB. Jlamapk pa3zpaboTan MexaHU3M NpPeoOpa30BaHUM Yy KMUBOTHBIX, OCYILECT-
BISIFOLLMICS B CIEAYIOLIEH IOCJIEA0BATEIbHOCTU: BCSAKAs 3HAYMTENIbHAS Iepe-
MEHa BO BHEUTHHUX yCJIOBHUSX BBI3BIBAET M3MEHEHUS B MMOTPEOHOCTSIX KUBOTHBIX.
Ot1o BieueT 3a co00il HOBbIE JEHUCTBUS KMBOTHBIX M BO3HMKHOBEHUE HOBBIX
«MpUBBIYEK». B pe3ynprare ;KUBOTHBIE HAYMHAIOT Yalle YIPAXXHITh OPTraHbl, KO-
TOPBIMU OHU PaHbLIE MaJO MOJIb30BAINCh, BCICICTBUN 3TH OPraHbl 3HAYUTEIb-
HO Pa3BUBAIOTCS U yBennuuBarTca. He ynpaxHeHre OpraHoB CTAHOBUTCS MPU-
YUHOH OcalieHus, yIpoUIeHUs U UCUE3HOBEHUS (Jerpalaliii) TaKUX OPraHoB.

K. b. Jlamapk, XOTS U 3aJ0XKWI OCHOBY YUYEHHsI 00 SBOJIIOIMHM OpTaHUYe-
CKOrO MHUpa, OJTHAKO HE yKa3aj 3HaueHue OOphObI 3a CyIECTBOBAaHHUE, €CTE-
CTBEHHOTO O0TOOpa, KaK JBUKYIIUX CHJI IBOJIOLHUU.

B pazButum Hayku Ouosioruu OONBIIONW BKJIaA BHEC
¢bpanmysckuit yuéusii XKopx Krosse (puc.87). O BEN
UCCIIeIoBaHMsI B 00MacTu Mop(dosoruu, aHaTOMHUH, CH-
CTEMaTUKH, MaJeOHTOJOTHH. COracHO MPUHLMITY KOp-
pensuuu, npennokeHHomy KroBbe, JXKMBOW OpraHusm
IIPEJICTABIISAET €AUHOE LIEJI0e, B KOTOPOM BCE YacTH U
OpraHbl B3auMOCBs3aHbl. Korna B 3BOJIFOLIMOHHOM IIpO-
[[eCCe M3MEHSAIOTCS CTpOeHHe W (PyHKIMH OJHOTO Op-
raHa, TO 3TO HEU30€XKHO BJIEYET COOTBETCTBEHHBIE WIIH,
KAaK TOBOPSAT, KOPPEISATUBHBICE U3MEHEHHS U B JPYTUX
opraHax, CBS3aHHBIX C EPBBIMHU (QU3HONOrHYECKH, Mop-  Pue.87.2K. Kiosse.
¢donoruuecku, yepes HacIeICTBEHHOCTb.

CornacHo BbIIBUHYTOMY KIOBbE MOJIOKEHUIO, KXk /IbIi BUJ] )KMBOTHBIX BO3-
HUKAeT B OMPEJCICHHON cpesie, B KOTOPOW OH OOMTAET, MOATOMY y KHUBOTHBIX
HE IIPOUCXOAUT HUKAKUX U3MEHEHUH, T. €. BU/bI )KUBOTHBIX ITOCTOSIHHBI U HE-
n3MeHHsbl. [Ipu cucremarnzanuu XKMBOTHBIX KrOBbE HCIONB30Baj OTKPBITHIN
UM IIPUHLHUII KOPPEIsLMKA OpraHoB. B ominume or JIMHHEsA, OH cyuTal, 4To
MPHU CUCTEMATHU3AIMH KUBOTHBIX OCHOBHOE BHUMaHUE HEOOXOAMMO O0OpaIarh
Ha CTPOCHHE HEPBHOW CHCTEMBI, 00ECIIEUNBAIOIICH CBS3b C BHEIIHEH CpPENoil.
[To cTpoeHn0 HEPBHOW CUCTEMBI YUEHBIN pa3/iesinil BCEX )KMBOTHBIX HA YEThI-
pe THna: Mo3BOHOYHbBIC, MOJUTOCKH, YIEHUCTBIE, JIyYEBBIE.
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KroBbe He orpaHnymBaics M3ydyeHUEM HBIHE KMBYIIMX (popm, a oOparumi-
Csl TaK)K€ K MCKOIMAEeMbIM OCTaTKaM BBIMEPILIUX >KMBOTHBIX W CTal OJHUM W3
OCHOBOIIOJIOKHHUKOB Tayieontosiornu. OH ucciieqosan oonee 150 BUIOB HCKO-
MaeMbIX MO3BOHOYHBIX W OMPENEIHI UX MECTO B cucteme. Onupasich Ha CBOM
MPUHIHN Koppensnuu, KioBbe OKazaics B COCTOSIHHMHM C T€HUATbHOW MpPOHU-
LAaTEIbHOCTHIO YCTAHOBUTDH XapaKTep M pa3Mepbl YTPAuCHHBIX YaCTel CKeJleTa
M BOCCTAHOBUTBH CKEJIET W BHEIIHUNA OOJIMK BBIMEPIIUX MIICKOIMHUTAIONINX H
PENTUIIUN 1O OTACIbHBIM COXPAHUBIIUMCS YacTsIM CKeJIeTa.

HccnenoBanue CKonmaeMpIX OCTaTKOB )KUBOTHBIX MTOKA3aJI0, YTO MHOTHE U3
HUX MPUHAJIEKAT K UCUE3HYBIIMM BUAaM. B cliosiX 3eMHOM KOPBbI, OTHOCSIIIUX-
Csl K Pa3IMYHbIM T€OJIOTUYECKUM TMEePHOaM, 3aKIIOUE€Hbl OCTATKA Pa3IMYHbIX
BHJIOB )KMBOTHBIX. YUEHBIN BHUJIEN, YTO B UICTOPUHU 3€MJIM MPOUCXOINIIa CMEHA
(dayH, C TeUeHUEM BPEMEHU KUBOTHBIC YCIOKHSIUCH. UTOOBI OOBSICHUTD 3TH
¢daktel, KroBbe, nmpuber kK Teopun KatacTpod, COrmacHO KOTOPOW B pe3yJibTare
KpaTKOBPEMEHHBIX KaTaKJIM3MOB IOruodaa, skoObl, Besl (hayHa OmpeiesIeHHOTO
y4acTKa 3eMHOW MOBEPXHOCTH U €€ 3aCEJISUIM 3aT€M COBEPUIEHHO JIPYTHe KU-
BOTHBIE.

B neproii nonoBune XIX B. HauMHaeT OBICTPO Pa3BUBATHCS AIMOPHUOIOTHS.
Breiparommiicss yuéneii Kapn MakcumoBuy bap B 1827 rony BnepBble OT-
KpbUT SIMIEKIIETKY MJICKOMMUTAIOUIUX. 3aJ0KHUJ OCHOBBI YUEHHS O 3apojbllie-
BOM cxozcTBe. Mccnemys sMOpHOHBI TTO3BOHOYHBIX JKUBOTHBIX, OH YCTaHOBUII
CXOJICTBO PaHHHUX CTaJMi AIMOpPUOTEHE3a Y BCEX MO3BOHOYHBIX JKUBOTHBIX.

BecoMbIM [10Ka3aTeNbCTBOM POJCTBA BCEX OPraHM3MOB, OOWTAIOIIMX HA
3emie, CTalo OTKPBITHE WX KJIETOYHOTO CTPOCHHUS M CO3JaHUE HEMEIKHUMHU
y4u€HbIMH, 300510T0M Teomopom IlIBanHOM u G60oTaHnkoM Martuacom Illmeri-
neHoM, B 1839 1. kjeTouHOM TeopuH.

KarwueBbie cioBa: skcrutyararys, (iopa, MOpQoIorusi, aHaTOMUsI, CHCTEMAaTH-
Ka, MaJICOHTOJIOT M, KJIIETOYHAad TCOpUs.

Bomnpocs! u 3aganus:

1. Pacckaxwute 00 yuenusx K. JIuanes.

2. Yto BbI 3HaeTe 00 yuenusx XK. Kiobe?

3. Uro BeI 3HaeTe 00 yueHusx XK.b. Jlamapka? Mznoxkute B3rsinet XK.b. Jlamapka
Ha HBOJIIOLIUIO.

4. Kak MOXXHO 00OCHOBaTh CXOXECTh AIMOPHUOHOB, B CTaJUN HAYaJIHHOTO Pa3BH-
THS, Y Pa3IMYHbBIX KJIACCOB MO3BOHOYHBIX?

5. Yro BBl 3HaeTe 0 paborax K. KioBre B 00macTw maqeoHTOIOTHH?
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3agaHus 1JIsl caMOCTOsITeJIbHOI padorsl: 3anonnute Tadnuny Kapn Jlunueid,
Kopx Krosbe, Kan baruct Jlamapk.

Kapn Jlunneit Kopx KroBbe, Kan baruct Jlamapxk

§ 39. DBOJIIOLIMOHHBIE WJEUW Y. JAPBUHA

B Anruu, craBumiei k cepeaune XIX B. kpynHeien KanuTaIuCTHYECKON
JIepKaBoi, OBICTPO pa3BUBANIACH CEJEKITUS, YTO OBLIIO 00YCIIOBICHO HEOOXO0TH-
MOCTBIO yBeTHUeHHUs] 00bEMa CEebCKOX03sIiCTBEHHOTO npou3BoacTBa. Co3na-
BaJIUCh HOBBIE COPTa 3JIAKOB, OBOLIHBIX KYJIBTYpP, MOSBHIUCH BBICOKOIIPOIYK-
THUBHBIE NOPOJBI KPYIHOIO POraroro CKoTa, oBel, cBUHEH u ap. [lpakruxa
CEJIEKLIMU HEOIPOBEPKUMO CBUJIETEILCTBOBANIA O CIIOCOOHOCTH OPraHHW3MOB
M3MEHSATHh CBOM MpHU3HAKU. M3ydas mporecc NCKyCCTBEHHOTO 0TOOpa KYJIBTYp-
HBIX (hopM opranusmoB, JlapBuH NpHUIIEN K BBIBOAY, YTO U B MPUPOJE MPOUC-
XOJIAT aHAJIOrMYHbIE siBieHUs. Y. JlapBUH TEOPETUUECKU UCCIIEN0BAN IPAKTUKY
CEJIbCKOTO X034MCTBAa, BOCIOIB30BAJICA 3TUMHU pe3yJbTaTaMU B CO3JaHUH HBO-
JIOIMOHHOM TEOPUH.

B 1831 romy, mocne okoHuanusi yHuBepcuTeTa rnpodeccop ['encino mam emy
pEeKOMEeHAIMIo Isl paboThl HATYpaIMCTOM Ha Kopadie «BbUriby, KOTOpBIHA OT-
MpaBJsUICS B KPYTOCBETHOE Tu1aBaHue (puc.88).

Puc.88. Y. [lapBun 1 MapuipyT myTemecTBUL
Ha kopabne «buriby.
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3a Bpems mytemectBus Y. JlapBuH coOpan Oorareiiive 300JI0THYECCKHE,
O0oTaHMYeCKHUe, MaJCOHTOJIOTUYECKUE U TeoNoruueckre Kojuekunu. OH u3y-
gan ¢uopy u dayny FOxnoit Amepuku u octpoBoB Tuxoro okeana. Ha I'ana-
MaroCCKMX OCTPOBAX OH OOHAPYKUJI MTHULL, IPECMBIKAIOIIMXCS] HUTE Oosee He
BcTpeuaromuxcs. YacTo BeTpeyaronumecs TaM BbIOPKH U3 OTPsiia BOPOOBUHBIX
U Yepernaxu Ha KaxkJIOM OCTPOBE OTJIMYAKOTCS CBOEOOPA3HBIM CTPOECHHEM.
[Ipenkom, mo npexanonoxenuto JlapBuHa, MOT ObITh OJJMH U3 BUIOB IO’KHOAME-
PUKAHCKHUX MTHIl, U BBIOPKU OTIMYAIOTCS (OPMOH KITIOBA, B 3aBUCUMOCTU OT
O0COOCHHOCTEW MUTAHMS.

N3yuyeHne OCTaHKOB BBIMEPIIMX >KUBOTHBIX U CPAaBHEHHE MX C HBIHE KH-
BYIIMMHU OCOOSIMU TPUBEIH €0 K MBICIIH, YTO COBPEMEHHBIH OpPraHMYECKHI
MUp SIBJISIETCSI PE3YJIBTATOM MOCTENEHHOTO Pa3BUTHs paHee CYIECTBOBABLIMX
BHJIOB. B TeueHne nuTenpHOTO BpeMeHH OH oOpabarhiBall COOpaHHBIA MaTe-
puai, a Takke M3ydyaa JOCTHKEHHUS CEJIEKIIMM MO BBIBEJICHHUIO HOBBIX MOPOA
YKABOTHBIX U COPTOB PACTCHUMU.

Kpome toro, /lapun oOHapyxui1 OoJbIIME pa3inyusl B BUJIOBOM COCTaBe
IOxnoit u CeBepHoit Amepuku. Hanpumep, B CeBepHOil AMEpUKE HET IIU-
POKOHOCBIX 00€3bsH, JaM, OPOHEHOCIIEB, TallMPOB, JEHUBLEB, OOUTAIOIINX B
IOxHOM Amepuke. MOXXHO MPUBECTH MHOXECTBO M OOpaTHBIX MPUMEPOB. Y
JlapBHHA BO3HMKIJIO IMPEAINOJIOKEHUE, YTO MPUYUHON 3TOMY MOXKET OBITh I'€0-
rpaduyueckoe pazieneHue paHee €AMHOTO OPraHUYECKOrO MHpa HEMPEOO0H-
MBIMH NPENATCTBUIAMMU, BpoJie MEKCUKaHCKOTO MI0CKOropbs. [1oaToMy skHBOT-
HBbI€ M PacTEHUs 1O 00€ CTOPOHBI MPETPabl CTAIM PA3BUBATHCS MO-PA3HOMY,
YTO U NPEAOINPENETUIO BOSHUKIINE BUIAOBBIE PA3IUUMSL.

N3 kpyrocserHoro mytemectBus JlapBuH BEpHYJICS ¢ O4€Hb OOraTtoil Koi-
JEKUMEN KUBOTHBIX, repOapusiMu U 3anucsimMu HaOmoneHuil. CoOpaHHbIE BO
BpeMsI MyTEIIECTBUS JOKA3aTeIbCTBA MOCIYKHJIM OCHOBOU 17151 co3nanus Jlap-
BUHOM y4Y€HHUS 00 3BOJIIOLIMM OPraHUYECKOTO MUpA.

I'nagnwvie npouszeeoenusn 4. /lapeuna. Bckope nociie BO3BpalleHUs U3 Kpy-
TOCBETHOIO IyTelecTBUsA, /JJapBUH B COTpYJHUYECTBE C BBLAAIOIIUMHUCS YUE-
HBIMH OMOJIOTaMH TOTO BPEMEHH, CTal paboTaTh HaJl COOpPAaHHBIM MAaTEPHAIIOM.
BmecTte ¢ 3TUM, OH M3yyas ONBIT CO3/1aHUsl HOBBIX MOPOJ )KUBOTHBIX, COPTOB
pacTEeHUM.

B 1842 1. oH BrepBbIe OIMyOIMKOBA HAYYHbIH Tpya 00 3BONIONMN OpraHU-
YECKOT0 MHUpPa, KOTOPBII B TEUEHHE MOCIEAYIOIMX 15 JleT pacmmpsii, yriy-
051 1 oboraman qoctoBepHbIMU GakTamu. B 1859 1. BhIIen B CBET TIaBHBIN
tpyn Y. JapBuna «O MmpoHCXOXKJIEHUU BUAOB IMYTEM €CTECTBEHHOro 0TOOpAa,
WM COXPAHEHUU OJaronpusTCTBYEMbIX OpOJ B OoprOe 3a sxu3HbY». B 1868 1.
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BoIlIen cuenyromun tpya Y. [dapsuna — «l3MeHeHHe nOMAmIHUX >KMBOTHBIX
U KyJBTYpPHBIX pacTeHui», a B 1871 . — kHura «IIpoucxoxieHue yenoBeka u
MOJIOBOM 0TOOp», B KOTOPOM paccMaTpUBalICs CaMblil CIOXKHBIA BOIPOC 3BO-
JIOLMOHHOIO yuyeHusi — anTpornorenes. B Hux Y. JlapBUH HU3J10KUTT OCHOBHBIE
MOJIOKEHUST pa3pabOTaHHOW MM HBOJIOLMOHHOW TEOPUM M OXapaKTepU30Ball
JBUKYILUE CUIIBI U PE3YJIBTAThl IBOJIOLIMOHHOIO IMPOIiEcca: HACIEACTBEHHYIO
M3MEHYHUBOCTh, 0OpHOYy 3a CyIIECTBOBAaHME U €CTECTBEHHbIM oTOOp. B 1882
roxy Y. /lapBuH CKOHUAJICS.

Hckyccmeennwiit omoop. V13 xpyrocBetHoro myremectsus JlapBuH Bep-
HYJCSI C YBEPEHHOCTBHIO B TOM, YTO BHJbI MOTYT H3MEHSTHCS IO BIHSHHEM
BHeEIIHEW cpefbl. O HEMOCTOAHCTBE, U3MEHYUBOCTH BUOB CBUACTEIbCTBOBAIN
U Hay4yHble (aKThl T€OJOTHH, MAJICOHTOIOTUH, CPAaBHUTEIBHON aHAaTOMHH, dM-
Opuonoruu. Ho moj BIusiHUEM TOCTIOACTBYIOIIETO B TO BPEMSI MHPOBO33PEHHS,
OOJIBIIIMHCTBO €CTECTBOMCIIBITATENCH, COBPEMEHHUKH JapBHHA, OTKa3bIBAINCH
MOJICPKUBATh 3BOJIIOLIMOHHYIO TEOPUIO BUIOB, YTBEP)KJas, YTO HE BHJIEIH
IIpeBpaIleHre OAHOro BUAa B npyrou. [loatomy mononon JlapBuH Havall CBOXO
JESTEIIbHOCTh C ONPEACNICHUS] MEXaHU3MOB DBOJIIOLMOHHOrO Ipouecca. OH
MPEKIEe BCEro M3y4us MPUYMHBI MHOTOOOpa3Msl JIOMALIHUX UBOTHBIX M CO-
PTOB KYJIBTYPHBIX PACTCHHM.

beccosnamenvnotit omoop. Kax 1NOKa3bIBAIOT ApXEOJOTMUYECKUE JAHHbIE,
70 TIOSIBJICHUSI COBPEMEHHOTO YelioBeKa Ha 3eMile He CYyIIeCTBOBaIH (HOpMBI
KyJBTYPHBIX PAacCTeHUN M JOMAIIHHUX >KUBOTHBIX. [IepBOOBITHBIC JIIOAN SKUIIH,
OXOTSICh Ha JUKHX )KUBOTHBIX, COOMpaIN ceMeHa, GPyKThI, U Jpyrue 4yacTu Au-
kux pacreHuil. [Ipumepro 9—10 Teicsd €T TOMyY Ha3a[ JIFOOU CTaJIA IPUPYYaTh
JICTeHBIIIEH TUKUX KUBOTHBIX, BHIPAIIMBATh BOKPYT CBOMX >KMJIHIL HEKOTOPHIE
BH/IbI IUKUX PACTCHUM, U 3TOT OIBIT IEPEAABAIICS U3 IOKOJICHUS B IIOKOJIEHHE.
Kaxip1ii pa3 U3 UMEIOIUXCS paCTEHUM U AKUBOTHBIX JIFOAU OTOMpaIH AJs pas-
MHOKEHHSI OT/ICJIbHBIE MPOAYKTUBHBIE IK3EMIUISIPBI, @ OCTaIbHbBIE HCIIOIB30Ba-
T 17151 CBOUX HYXJI. Takoil 0T00p mpooykaics Ha IPOTSXKEHUH MHOTHUX ThICS-
yeneTuil. B pesynbrare 3T0ro BO3HUKAJIM MECTHBIE IOPObI )KUBOTHBIX U COPTA
pacTeHui, HECKOJIBKO OTIIMYAIOIIUECS OT JUKUX PACTEHUH U )KUBOTHBIX CBOMMHU
NOJIE3HBIMU TPU3HAKAMU M CBOMCTBaMHU. YUMTHIBAsi TO, YTO YEJIOBEK B CBOEU
JESTeIbHOCTH HE CTAaBWII Mepesi COOON MpsAMON IEeNU CO3AaHUsI HOBBIX COPTOB
u mopoj, /lapBuH Ha3Ban Takoi MEepBOOBITHBIN O0TOOP Oecco3HarenbHBIM. bec-
co3HarenbHas ¢GopMa MCKYCCTBEHHOTO OTOOpa MPUMEHSETCS W B HACTOSIIEE
BpEMs CpeIu OTCTAIBIX IUIEMEH M B 3€MIICACIBUECKUX XO3sicTBax. Tak, BO
BpeMs IyTellecTBUs Ha Kopabne «burmb» [lapBuH Habmonan, Kak JIUKUe Iie-
MeHa, kuBy1e Ha OrueHHoH 3emiie, B HEOIAronpusTHbIE TObl OEAATN MaJIo
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MPUTOAHBIX I OXOTHI HA BBIIP COOAK M KOIIEK, COXpaHss 0oJiee IMOJIe3HBIX
KUBOTHBIX. B LleHTpanbHOll A3um B pesynbrare O€CCO3HATENBHOIO OTOOpa
JOMBMU OBIITH CO3[IaHBI COpPTA MIICHHUIIBI, 3epHA KOTOPOW HE OCBIMAIOTCS, MECT-
HbIE copTa 0axueBbIX KYyJIBTYp M IUIOIOBBIX JIepeBheB. BoiBeaeHne coproB pac-
TEHHWI ¥ MOPOJ KUBOTHBIX IMyTeM O€CCO3HATEIBHOTO 0TOOpa TpeboBaIO OYEHb
MHOI'O BPEMEHHU.

Coznamenwhutii omoéop. BriocnencTBum, ¢ poCTOM CO3HaHUS, Pa3BUTHUEM
HAayKH W TEXHUKH BO3PACTAIOT MOTPEOHOCTH K MPOJAOBOIBCTBHIO, OICKIE, Jie-
KapcTBaM, UYTO TpeOyeT CO3HaTeNbHOro orOopa copta, nopoasl. [Ipu stom 3a-
paHee IIaHUPOBAIOCh, KAKUMU MOJIE3HBIMU MPU3HAKAMH M CBOMCTBAMH JIOJK-
Hbl 00J1aaTh CO3/1aBa€Mbl€ COpPTa PACTEHUM M MOPOAbI KMBOTHBIX. Ha 3Toii
OCHOBE 3aTeM MPOU3BOIWICA HCKYCCTBEHHBIH OTOOp. DTO CIOCOOCTBOBAIO
COKPAIIIEHUIO CPOKOB BBIBEACHMSI HOBBIX TMOPOJ M COPTOB U TOBBIMICHUIO (-
(dexkTuBHOCTH OTOODA.

Korna denoBek NpoM3BOAMT HCKYCCTBEHHBIH OTOOp, OCHOBHOW €ro Iie-
JIBIO, MPEXKJIE BCETO, ABIISETCS YIOBIETBOPEHHUE CBOUMX MOTpEOHOCTEN. DTH T0-
TpeOHOCTH Pa3HOOOpa3HbI: HANPABIEHBI HA YIOBIETBOPEHUE SKOHOMHUYECKHUX,
XO34MCTBEHHBIX, 3CTETUYECKUX NOTpeOHOocTel. Hampumep, ogHu cTaBUIH
3a/1a4y BBIBEJICHUSI MSICHOM, Ipyrue — siMlieHOCHOM, TpeThU — OOMIIOBOM MO-
pOIbI Kyp, @ YETBEPThIE XOTEJIN UMETh KPACUBBIX KYp C JJIMHHBIMU HEPbIMU
U ¢ rogamu jpocturanu uenu. [IpoBeneHne MCKycCTBEHHOTO OTOOpa B pa3HbIX
HaIpaBJCHUsX MPUMEHUMO KO BCEM OpraHu3mMam. SIpKkUM NpPUMEpPOM 3TOTO
SBIIIETCA CO3JJaHHE PAHHECIIENBIX (XaHAAJSK), J€THUX, TOHKO- U TOJICTOKOPBIX,
OCEHHUX M 3UMHHUX COPTOB JIbIHb, KapaKyJIbCKON M T'MCCAPCKOM MOPOJ OBEIL,
aXaJITeKUHCKON M KapabampCKOW MOPOT JIOIIAICH.

NckyccTBeHHBIH 0TOOpP, HApsIly ¢ HACIEACTBEHHON M3MEHUUBOCTBIO, SIBIIS-
€TCSl OCHOBHBIM (PAKTOPOM TP BBIBEACHUH HOBBIX COPTOB U mopo. [Ipumepsr
BBIBEJICHUSI OBEIl MSICHOM MOPObI, MOPOJbI CBUHEH, OECIIepCTHBIX co0aK, He
CIIOCOOHBIX JIETaTh MPOTHUB BETpa MaBIMHBUX rojyOel, cCOpTOoB OeCCEMSHHbBIX
pacTeHHii, MOTYT OBITh JOKa3aTeIbCTBOM TOTO.

Hekoropbie copra pacTeHMil M NOPOJbI KUBOTHBIX CO3/[aHbl HA OCHOBE
OJTHOTO JUKOTO BUJA, & IPYyrM€ — HAa OCHOBE HECKOJIbKMX AUKHUX BUAOB. Ha-
MpUMEp, Pa3IUYHbIE MOPOABI COOAK MOJYUYEHbI OT IIAKAJIOB U BOJIKOB, TOPOJIBI
OBEIl — OT psiia UX JUKUX TMPEIKOB — apxapa, My(diaoHa, TOpOIbl Kyp — OT
KON OaHKMBCKOM KypHIIbI, TOPOABI TOIyOel — OT AMKOrO CU30TO CKaJIMCTOTO
rony0si, MOPOABI KPYITHOTO POraTtoro ckora — ot EBpomelickoro Typa, a copra
KaIyCThl — OT JIMKOTO BHUA KarmycThl (puc.89-90).
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JlapBUH JOKa3aJl BBILIECTOALIUE IIPU-
MepBl C IOMOILBIO psiia apryMeHToB. Ha-
npuMep, JIWKHEe OaHKMBCKHE Kypbl, pac-
IIPOCTpPaHEHHBIE B TYCThIX Jecax MHanu n
IOro-BocTounoii A3uu, HE O4YeHL OOSTCS
YeJI0BEKa, CHAT Ha JIEPEBbSIX U BETBIX Ky- 4
CTapPHHUKOB W IIPU CKPEILIUBAHUU C JOMAIll-

HUMH KypamH JAar0T HOPMaJIbHOE IOTOM- 1

CTBO. Bce 3T0 sBiseTcs 10Ka3aTeabCTBOM

TOT0, YTO JOMAIIIHUE KypPbl IIPOU3OLILIN OT 5 6
IUKUX OaHKMBCKHX Kyp. VIMEHHO Takum

nytéM JlapBuH T0Kasay, OT KakuX TUKHX  Puc.89. [loponst romyGeii: 1 — cusbiit
BHJIOB MPOU3O0IIIN TE€ WU HHBIE IOPOIBI CKaJIUCTBIH roy0b; 2 — My ThIIL,
JOMAIIHUX JXUBOTHBIX U COpPTa KYJBTYp- 3 —’{K(’?HHCH? 4 - Typmar; 5
HBIX PaCTEHHUI. 5 — mOYTOBBIH TOTy0Ob; 6 — HABIMHUMA.

JlapBuH HE MOT B TO BpPEMs JKCIIEPUMEHTAJIBHO J0Ka3aTh BO3MOXKHOCTb
OJIOMAallTHUBAHUS JUKHUX JKUBOTHBIX IyTEM HMCKYCCTBEHHOro orbopa. Bo BTO-
poii nosnoBuHe XX Beka akagemuk /1. K. bensieB npy momMomniy HCKyCCTBEHHOTO
0TOOpa J10Ka3ajl Ha ONBITaX BO3MOKHOCTb OJIOMAIIHUBAHUS TUKHUX )KMBOTHBIX.
B xone HaOmroneHuit 3a 4epHOOYpPHIMM JIMCULIAMUA OH 3aMETHJI, YTO 10 OTHO-
LICHUIO K YEJIOBEKYy OHU BelyT ceOs mo-pasHomy. Oka3anock, 4TO KUBOTHBIE
OIHOM Tpymnmbl OBUTH KpaiiHe arpecCHBHBIMU U OpOCaluCh HA YelOBeKa, BTO-
pOH TPyHIBI — XOTEJIN 3TOTO, HO OOSITUCH, JIUCHUIIBI )K€ TPEThel IPyIIbl ObUIH
CITOKOMHBIMU.

EBponeiickuii Typ  XomMoropckas mopoga INopona kazaxcraHckas

Koctpomckas nopona

Gemoromnosas
UYepHo-necrpas SpocnaBckas CuMMeHTaITbCKast ITopona
nopozna nopozua mopozaa I'epedopn

Puc.90. [Topoasl KpyIHOIo poraroro cKoTa 1 Ux Npeaok.
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bensieB oToOpan U3 TpeThei TPYMIBI JUCHI] CAMIIOB U CAMOK M CKPECTHII
X MEXIy co00i. M3 moaydeHHOro MOTOMCTBA YUEHBIN MPOIOIDKAT OTOUPATh
oco0eil, ObICTPO MPUBBIKAIOIIUX K YEJIOBEKY. B pesynprare MCKyCCTBEHHOTO
oTOOpa, MPOBEAEHHOTO CPEIU HECKOIBKUX TOKOJICHMM TaKUX JHUCHUIl, ObLIH
MOJIyYEHbI TIOXOKME Ha JIOMAIIHUX cO0aK, T. €. OBICTPO MPUBBLIKAIONINE K Ye-
JIOBEKYy W OTBEYAIOIIME Ha JIACKY >KMBOTHBIC. [IpoBeneHne MCKYyCCTBEHHOTO
oT0opa, UCXO0s U3 TIOBAJOK XUBOTHBIX MPHUBEIO K U3MEHEHHUIO UX MOP(OII0-
TMYECKUX U (PU3MOJIOTMYECKUX MMPU3HAKOB. TaK, B pe3yJibTaTe SKCIIEPUMEHTOB
OBUIH TTOJIYyYEHBI JIMCUITBI C OTBUCIBIMU YIIAMHU M 3aTHYTHIM KBEPXY XBOCTOM.
Jlukue UCcUIlbl OOBIYHO JAF0T MMOTOMCTBO pa3 B TOJ B ampere, a 0JOMaIlHEeH-
HbIE — IBX]IbI (B AeKa0Ope-stHBape W MapTe-ampere).

JapBuH 0OpaTwi BHMUMAaHHE Ha TO, YTO YCHEIIHOE OCYIIECTBIECHUE HC-
KYCCTBEHHOTO 0TOOpa 3aBHCHT OT (DaKTOPOB: OT YUCIEHHOCTH OPTaHHU3MOB,
B3ATBHIX ISl OTOOpa, MX WHAMBUAYAIbHOW H3MEHYMBOCTH, BHUMATEIHbHOCTH
CEJIEKIIMOHEpa, MPOBOJAIIEIO OTOOP, KOHTPOJS 3a CKPEIIMBAHUEM OpPraHu3-
MOB, IO/IBEpraeMbIX 0TOOpPY, Pe3yJIbTaTUBHOCTH OTOOPA.

MeTo1 UCKYCCTBEHHOTO OTOOpA JOJKEH OTBEYAaTh TPEM B3aUMOOIIOJIHS-
IOIUM YCIIOBUSIM: OTOOp M COXpaHEHHE OPTaHW3MOB, MPUTOAHBIX VIS JTOCTH-
KEHUS TIOCTaBJICHHOM I1€JIM; UCKIIOYEHHE OPraHU3MOB, HE COOTBETCTBYIOLIUX
MOTPEOHOCTAM YeNloBeKa; OTOOp POAUTENbCKUX (OpM Ul CKpEHIMBaHUS U
MOJIyY€HUE U3 HUX HOBOTO MOTOMCTBA.

Takum 00Opa3om, Mpu BHIBEICHUU HOBOTO COPTA U MOPOJIBI TIIABHBIMH (haK-
TOpaMHU SIBIISIOTCS HAclEACTBEHHAs M3MEHUMBOCTb U MCKYCCTBEHHBIH OTOOD.
CoBpemMeHHbIE METOAbl CO3[JaHUSI HOBBIX COPTOB M TOPOJ B MOCIEAYIOIINN
nocnie JlapBuHa mepuoj 3HaUUTENHHO YCOBEPIICHCTBOBAIHCH.

[Tocme toro, xorga JlapBuH AoOKa3an BO3MOXXHOCTb OJOMAIIHWBAaHUS -
KHMX JKUBOTHBIX, KYJIbTUBUPOBAHUS AUKUX PACTEHUHN, U3MEHEHUS IPU3HAKOB U
CBOICTB MOPOJT ¥ COPTOB, OH MPUIIEN K BBIBOJY, YTO Y OPraHU3MOB, KUBYLIUX
B MPUPOIHBIX YCIOBHSX, MOJOOHBIE MPOIECCH MOTYT MPOUCXOIUTH C TIOMO-
b0 €CTECTBEHHOTO 0TOOpa. Kaxkmoe pacrenue, )KUBOTHOE, OCTaBJISET TIOTOM-
cTBO. HOoBOE mOKOJIEHUE OTIIMYAETCS OT POJUTENEH KaKUMHU-TO NPU3HAKAMH U
CBOICTBaMH, U 3TO OH Ha3BaJl MHIUBUIYaJIbHOU N3MEHYMBOCTHIO.

JlapBuH a0Ka3an CyIIECTBOBAaHWE WHAMBUAYAJIbHOW M3MEHYMBOCTHU TPU
MTOMOIIM COTIOCTABJICHHSI BHIA C €ro pa3HOBUAHOCTAMHU. [lom «pa3HOBHIHO-
CThIO BHJIa» OH MOHMMAJI TPYMIy OPraHU3MOB C HESPKO BBIPAKEHHBIMU IPH-
3HaKaMHu ¥ CBOMCTBaMH, MPUCYIIMMU JAaHHOMY BHUIY. MeXIy IByMS OTHEJb-
HBIMH BHUJAMH TPOMEXYTOUHBbIE (OPMBI HE BCTpedaroTcs. OAHAKO HaTu4He
MIPOMEKYTOYHBIX (POPM MEXKIY BHUIAOM U €ro Pa3HOBHIHOCTHIO COBEPIIECHHO
ectecTBeHHO. [1oaTomy Bo BpemeHa /lapBuHa pa3HOBUIHOCTH BUIOB Ha3bIBAJIN
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TaK)KE€ «COMHMTEIIBHBIMW» BUJAMU. BerencTBue Hamuuus B NPUPOAE Pa3HO-
BUJAHOCTEN BUIOB YUYEHBIE 3aTPYIHSIOTCS B ONPEICICHUN YUCIEHHOCTH BUJIOB.
OcHOBHasl MPUYMHA ITOTO COCTOUT B TOM, YTO OJHHU YUYEHBIC CUUTAIOT TPYIITy
OpraHu3MOB, HE JIOCTUTIINX CTENEHU MPOSBIECHUS MPU3HAKOB U CBOMCTB, BU-
JIOM, a Ipyrue — pa3HOBUIHOCTHIO BUA.

KawueBbie cioBa: moposa, copT, CO3HATENbHBIN 0TOOP, pasHOOOpa3ue BHJIOB,
WHJIMBUTyallbHAsS W3MEHYHUBOCTb.

BO]'[pOCbI " 3aJJaHUA:

1.
2.
3.

4.

5.
6.

B gewm paznmaus mexay sBosrormonHoi Teopueit Y. Jlapsuna n JK.b. Jlamapka?
KaxkoBa cymuoCTh 3BOMOIMOHHOM Teopun Y.J/lapsruna?

Kak ob6ocnoBan Y./lapBuH TNPUYMHBI HAJTUYHUS Pa3HOOOPA3HBIX TIOPOI JO-
MAITHAX YXUBOTHBIX, COPTOB KYJIBTYPHBIX PACTECHHI?

Ha gto oOparun BHuManue Y./lapBuH TpyM WCCIIEIOBaHUM YCIEIIHOTO HC-
KyCCTBEHHOTO O0TOOpa?

Urto o3navaet, no MHEHUIO J[apBUHA, MHIUBUAYaIbHASI H3MEHUYUBOCTD?
KaxoBa ponb gaHHON M3MEHYMBOCTH B 3BOJIOLMOHHOM Mponecce?

3agaHus AJ1s CAMOCTOATENIbHOI padoThl: CXOACTBO U pa3Inyue MEXIy UCKYyC-
CTBEHHBIM U €CTECTBEHHBIM OTOOPOM.

HckyceTBeHHBIH EcrecTBeHHBbIN

Iloxa3zaTenun
0T0O0p oT0O0p

Wcxonubrit Mmatepuan s oroopa

[TyTh GaronpusTHHIX U3MEHEHUI

[TyTs HEOMArONMPUATHBIX U3MCHEHHH

XapaxTep neicTBuUs 0TOOpa

Wcxonubrit Mmatepuan s oToopa

®dopmMmbI oTOOpa

Pesynbrar orbopa

OtOupatomuii Gpaxkrop

§ 40. IBMKYIIUE CHJBI DBOJIIOIIUH.
HACJEJACTBEHHASI N3MEHYHUBOCTD

JlapBUH yCTaHOBWJI, YTO OpPraHU3Mbl HOBOTO ITOKOJIEHUS JHOOOT0 pacTEeHUs
1 )KMUBOTHOT'O OTJIMYAOTCS OT POAMTEIIEH, a TAKXKE IPYT OT Apyra OTAEIbHbIMU
MpU3HAKaMU U cBoiicTBaMU. OH Ha3BaJ 3TO MHIUBUAYaJIbHON U3MEHUNBOCTHIO.
Ilo MHEHMIO y4EHOr0, OCHOBHAs IIPUYMHA U3MEHUYUBOCTU OPraHU3MOB CBs3aHa
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C U3MEHEHHUEM OKpY’KAIoUIEed Cpelbl — TEMIIEpATyphl, BIAKHOCTH, BO3IyXa,
UM ¥ Apyrux (pakropoB. OH oTMeuan, 9To (akTOpbl BHEUTHEH CPEIbl MOTYT
OKa3bIBaTh HA OPTraHMU3MBbI MPSIMOE WU KOCBEHHOE BiUsiHUE. B pesynbrare npsi-
MOTIO BIIMSIHUS BHEUIHEW Cpellbl U3MEHSETCSl CaM OpPraHu3M, a MPU KOCBEHHOM
BIIUSIHUM U3MEHSIIOTCSL €r0 Mocieayromue nokoysieHusi. [lo MHEHUIO yueHOro
BIIMSIHME BHEIIHEW cpeibl Ha OPraHU3M OCYIIECTBIISIETCS B ONPEACICHHOM U
HEeoIpeeNIeHHOM Buje. B mepBoM ciydae BO3/eWCTBUE BHEITHEH Cpellbl Mpo-
SIBJISIETCS] Y BCEX OPTaHU3MOB, & BO BTOPOM — Y OTJEIbHBIX OpraHu3MOoB. MHaue
TOBOpSI, B IEPBOM CJIy4yae UMEET MECTO IpyNnoBas U3MEHUUBOCTb, BO BTOPOM
— UHIUBUAYaJIbHAS.

OmnpeneneHHasi, Wik rpynmnoBasi, U3AMEHUUBOCTh — 3TO U3MEHYMBOCTH, KO-
TOpasi BOSHUKAET MO/ BIUSHUEM KaKoro-1u00 (akropa cpeibl, 1eHCTBYIONIETO
OJIMHAKOBO Ha BCE OCOOM COpTa WIJIM TIOPOJBI M HW3MEHSIOMIETOCS B OIpe-
JIeJIeHHOM HampaiieHud. [IpuMmepaMu Takol M3MEHYMBOCTU MOTYT CIIYKUTh
YBEJIMYEHUE MACChI Tejla Yy 0co0ei KUBOTHBIX MPU XOPOIIEM KOPMIICHUH, U3-
MEHEHHE BOJOCSIHOIO MOKPOBA MO/ BIUSHUEM KiauMara u T. 4. OnpeneneHHas
W3MEHUYUBOCTb SIBJISIETCS MACCOBOM, OXBATHIBAET BCE MOKOJICHUE U BBIPAXKACTCS
y KaXI0W 0CcOOM CXOMHBIM 0Opazom. OHa HE HACJIEJICTBEHHA, T. €. Y IMOTOM-
KOB M3MEHEHHOU T'PYNIBI MPU IPYTHX YCIOBHIX MPUOOPETECHHBIC POTUTEIISIMH
MPU3HAKU HE HACJIEMAYIOTCA.

OmnpenenéHHasi K3BMEHYHNBOCTD, B IIPOIIECCE IBOJIOMH 00SCIIEYNBACT TIPH-
CHoCcOOJIeHHe OPTaHM3MOB K CPEJie B TIPEeIax HOPMBI PeaKIny.

Heonpenenennasi wiM MHIMBUAYAJIbHAS H3MEHYMBOCTb HMMEET MECTO
JMIIb Y OTAEIBHBIX 0COOEH, y KOTOPBIX BO3HUKACT BHE3AIHO, IOJ] BIIMSIHUEM
BHEIIIHEH Cpe/ibl, NPOUCXOAUT B PA3NIMYHBIX HAMpaBJICHUAX. B 3BOIOIIMOHHOM
nporiecce 3HaYeHUE HeOTPEISTICHHOW N3MEHYUBOCTH OOJIBIIIE, YeM OTPEIEIICHHOM
W3MEHYMBOCTH, UMEET OOJIBIIOE 3HAUEHUE B MPOUCXOXKICHUHM BHUJIOB, MOPOJ JKU-
BOTHBIX, COPTOB KYJBTYPHBIX PACTEHHI, TaK KaK OHA MEPEIaETCs M0 HACIIEACTBY.

KomOuHaTHBHASI M3MEHYHUBOCTH. DTO U3MEHUUBOCTh, KOTOpPasi BOZHUKA-
€T BCJIC/ICTBUE PEKOMOMHAIIMY TEHOB OTIIA M MaTepu BO BPEMS CIIHSIHUS TaMeT.
OcHOBHbIE TPUYMHBI: HE3aBUCHUMOE PACXOXKJIEHHE XPOMOCOM BO BpeMsi Meio-
3a; cily4aifHasi BCTpeya raMeT, a BCIEIACTBUE 3TOr0 U COUYETAaHUS XPOMOCOM BO
BpeMsI OTUTOZI0TBOPEHUST; PEKOMOWHAIIAS T€HOB BCIIEACTBHE KPOCCUHTOBEPA.

MyTaunoHHasi ”BMEHYMBOCTb. DTOT BUJ] HACJIEICTBEHHON N3MEHYMBOCTH
MPOUCXOAUT M3-32 U3MEHEHHUsI TeHOTUIIa opraHuszMa. VMIMeHHO MyTanMoHHas
W3MEHUYUBOCTD SIBIISIETCSI MIEPBUYHBIM MAaTEPUAJIOM BCEX IBOJIIOLIMOHHBIX TIpe-
oOpaszoBanmii. MyTanus ObIBaCT Pa3IUYHOM, T.€. TIOJE3HOW, HEHUTPAIBHOU H
BpenHoi. [lone3nsle MyTanny, BCTPEYaroTCs PEke, HO COXPAHAIOTCS B MPOLEC-
C€ €CTECTBEHHOTO U MCKYCCTBEHHOTO OTOOpa.
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MyTaruu, o uX OTHOILIEHUIO K TEHOTHITy OPTaHU3MOB MOXKHO Pa3/eIHUTh
Ha HECKOJIBKO THUIIOB: I eHHble Mymayuu — 370 HACIEICTBEHHAs! U3MEHUNBOCTD,
MIPOUCXOsIIas B 001acTu OAHOrO reHa. [eHHble (TOouedHble) MyTaluu BCTpe-
YaroTCsl Yalle APYTruxX MyTauuil. Xpomocommnvlie mymayuu — MyTauuu, CBs-
3aHHBIE C M3MEHEHHUEM CTPYKTYpPbl XpoMOCOM. [Ipr XpOMOCOMHBIX MyTaIusix
YHCII0 XPOMOCOM HE M3MEHSETCs, HO HaOII0NaeTCsl N3BMEHEHNE CTPOSHUS OTHON
WIM HECKOJBKUX XpOMOCOM. I enommnvle Mymayuu — MyTallu, CBS3aHHBIE C
M3MEHEHUEM YHuClia XpoMOCcoM. X MOXKHO pa3fiefiuTh Ha BUJIbL: MOJUTUIOMIMS
— KpaTHO€ yBEJIMUYEHHE TaryIonJHOro Habopa XpoOMOCOM; IeTepOIIONIHS — U3-
MEHEHHE YMCJIa XPOMOCOM B HEKOTOPBIX TPYIMIax TOMOJOTHYHBIX XPOMO-
coM. [lonumonaHbie BUABI OOJIBIIE PACIPOCTPAaHEHbI cpean pacteHuil. Cpenu
BU/IOB KMBOTHBIX TOJIMIUIOUJIHBIE OPraHU3Mbl BCTPEUAIOTCS PEJIKO.

Takum 00pa3om, KOMOMHATHBHAS W3MEHYMBOCTh, MyTAI[MOHHAS HU3MEHYH-
BOCTh SIBIIIIOTCST  (DaKTOpamu HBOJIOLINU.

KaroueBbie cioBa: I/IH,Z[I/IBI/I,Z[yaJ'II)HaH HN3MCHYUBOCTD, OHpeHeHéHHaH N3MCHYN-
BOCTB, HCOHpCZ[eJ'IéHHaH HN3MCHYUBOCTL, aBTOIOJIHUIUIONAUS, TCTCPOIIIIONANS.

Bomnpocs! u 3ananus:

1. Yto BBI 3HaeTe 00 OoNpeneIéHHON H3MEHIHBOCTH?

2. llpuBenuTe mpuMepsl KOMOMHATUBHOW M3MEHUHNBOCTH.
3. CpaBHUTE TUIIBI MYTALIMOHHON W3MEHUYMUBOCTHU.

3aganusa Aas8 camMocTosATebLHON padoThl: [lonroToBbTEe dCcce HAa TeMy «3Hade-
HUE MYTalli{ B TIPUPOAEL».

JIABOPATOPHAS PABOTA Ne3

Tema: V3yueHne HACIEICTBEHHOCTH U U3BMEHYMBOCTH KUBBIX OPTaHU3MOB.

I[ensb: BBISBUTH CXOHBIC U OTIIMUUTEIIBHBIC TIPU3HAKH Y 0COOCH OHOTO BU/IA,
BBISIBUTH MIPUYMHBI CXOJICTBA M PA3IUYHs 0COOCH OJJHOTO BHJIA.

Oobopyoosanue: pa3narouHblii Marepual, WUTIOCTPUPYIOIIUNA U3MEHUYUBOCTh
OpraHu3MOB (KOJIOChSl TIIEHUIbI, MACTYIIbs CYMKa, KOJIJIEKIHUS KOJIOPAJICKOTO
KyKa, 3€JIeHON OpPOH30BKM WM I[BETHBIE U300PaKEHUS).

Xo0 pabomui:

Yuenuku o0venuHsaTCs B 4 rpynmbl. Kaxkgas rpynmna BbITOTHSET 3a/1aHus
OTJEbHBIX BAPUAHTOB M TOTOBUT MPE3EHTAIIUIO.

I Bapuanm. BrisiBIeHHE HACIEICTBEHHOCTH W W3MEHYMBOCTH y 00pa3IloB
pacTeHui MacTylIbsl CyMKa.

1. IlponymepyiiTe 00pa3Lbl NacTyIIbeH CYMKH.

2. BpisiBUTE CXOJHBIE MPU3HAKK 00pa3LOB.

3. BeIsSIBUTE OTJIMYMTENIbHBIC PU3HAKKA 00Pa3IloB.

4. PesynbraThl HAOMIOACHUI BBEIUTE B TAOIHILY.
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IK3eMILISAPBI
1/2(3[|4|5|]6|7[8]|9]10

Haomaronaemble npu3HaKu

Pocrt pacrennii

KonnuecTBo nHcTHEB

@dopmMa JINCTHEB

Pacnonoskenue nucTheB Ha cTediIe

KonuuecTBo IOBCTKOB B COIIBETHUH

KosnnuecTBo j1eecTKoB B IBCTKE

N | NN | B |W N -

Okpacka JIenecTkoB

KonuuectBo TJI0J0B B PaCTCHUU

8 |— xKomu4uecTBO HCCO3PCBIIUX ILIOA0B

— KOJMYCCTBO CO3PCBIIMX IJIOAOB

II Bapuant. BpisiBieHue HacleICTBEHHOCTH M WM3MEHYMBOCTH y 0OOpa3IoB
KOJIOCKOB TIIICHHUIIBI.

1. IIponymepyiite 00pa3ibl KOJTOCKOB TIIICHHUIIBI.

2. BwisiBuTe cxomHbIe pU3HAKK 00pa3IIOB.

3. BbIsBUTE OTIIMYUTENbHbBIE TPU3HAKK 00pa3IIoB.

4. Pesynbrarbl HAOMIONEHUS BBEAUTE B TAOIUILY.

IK3eMILIAPHI
1[2|3[4|5/6|7|8[9]|10

HaoOnronaemble Mpu3HaAKu

KonmndecTBO KOI0CHEB B CIOKHOM KOJIOCE

JIlnmnHa KOIOCheB

Hanuuwne xomrounx YCHUKOB B KOJIOCE

®opma 3epHa

LlBer 3epHa

II1 BapuaHt. BrisiBieHue HAacIeICTBEHHOCTH M W3MEHYMBOCTH y 0OpasliioB
KOJIOPAJICKOTO JKYyKa.

1. [IponymepyiiTe 00pa3ibl KOJIOPAJACKOTO KYKa.
2. BoIsIBUTE CXOJHBIC MPU3HAKH 00pa3IOB.

3. BeIsiBUTE OTIIMYUTENbHBIE PU3HAKKA 00Pa3IoB.
4. Pe3ynbrarhl HAOMIOACHUN BBEAUTE B TAOJUILY.
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Haoionaemble NpU3HAKU CxoacTBO WIIM pa3inyne
Hanwmuue roigoBHOTO, TPYIHOTO, OPIOITHOTO OT/IENIOB Tela
Pazmep Tena

Hanuuue HanKpbuibeB
KonuyecTBo HOT
®dopma yCUKOB

Oxkpacka JUHUH Ha HAIKPBUIbSIX

KonuyecTBo MMHUN Ha HAJIKPBLIbIX

IV Bapuant. BrisBiieHHe HAClIEACTBEHHOCTH W W3MEHUYMBOCTH Yy 00pasIoB
3eNeHOoi OPOH30BKHU.

1. IlponymepyiitTe 0Opas3iibl 3e1eHOH OPOH30BKH.

2. BbIsiBUTE CXOJHBIE IPU3HAKH 00OPA3LIOB.

3. BeiABUTE OTIIMYUTEBHBIC IPU3HAKA 00PA3IIOB.

4. Pesynbrarbl HAOMIONCHUI BBEJUTE B TAOIUILY.

Hao0JarogaeMble NPU3HAKHA Cx0/ICTBO HJIM pa3jnyne
Hanuuue roiaoBHOro, rpyIHOr0, OPIOIIHOTO OTJIEJIOB Telia
Hanuuue HaKpbUIbEB
KonugecTBo HOT
PopMa yCUKOB
JlnuHa ycukoB
Okpacka HaJIKpbLIbEB
Okpacka TUHUH Ha HAIKPBUTHSIX
KonnyecTBo MuHUN HA HAAKPBUIBSIX

Hanumure oTBEeTHI HA BONPOCHI:
1. YcraHoBUTE PUUMHBI CXOACTBA 0CO0EH OJJHOTO BUAA.
2. YcTaHOBUTE MPUYMHBI Pa3IUuUsl 0COOEH OHOTO BHIA.

3. Hammmnre 3HaYeHre HACIEACTBEHHOCTH U U3MEHUYMBOCTH B DBOIIOLNN?
4. Cnenaiite BbIBOIBIL.

§ 41. BOPbBA 3A CYHIECTBOBAHHUE M EE ®OPMbI

B moBcenHeBHON XKM3HHM BaM TMPUXOIWIOCH HAOIIONATh, Kakoe OOJBIIOE
KOJIMYECTBO IMOTOMKOB TPOM3BOISIT OIyBaHYHK, IMACJICH, JOMAIIHISA MyXa, Jisi-
TYIIKA ¥ JIPYTUE KUBOTHBIC M PACTCHMsI. 3a4acTyIO0 HE BCE IMOTOMKH JOCTHTa-
10T 3PEJIOCTH U YCIEBAIOT JIaTh TOTOMCTBO.
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[TpyauHbl THOETW MOTOMCTBA PA3MYHBL: HENOCTATOK MHUIIH, HaNaJeHHE
BparoB, HEOIArONMPHITHBIE MOTONHBIE ycioBus. ClenoBareinbHO, KaKI0e KH-
BOE€ CYLIECTBO IOCTOSHHO BeJeT O0opbOy 3a CyIIECTBOBAaHUE M OCTABJICHHE
noromcTBa. TepmMuH «OopbOa 3a cyuiecTBoBaHue» JapBUH MPUMEHsUT B LIUPO-
KoM cMbiciie. [log 3TUM MOHSTHEM OH MOHHMMAJl CIOKHBIE B MHOTOOOpa3HbIe
(hOopMBI B3aMMOOTHOIIIEHUI OPraHU3MOB KakK JAPYT C APYroM, Tak M ¢ HeOmaro-
MPUATHBIMU YCJIOBHSIMU HEOPTraHUYECKON MPUPO/IBI, & TAKXKE OCTABICHUE UMU
nocJse ceds HOPMAJIbHOTO MOTOMCTBA.

®opmbl 60pBLOBI 32 cyliecTBOBaHue. J[apBuH pazmuyan Tpu GopMbl OOpb-
OBl 3a CYyIIECTBOBAHME: a) MEKBUIOBYIO; 0) BHYTPUBHIIOBYIO; B) OOpHOY C He-
O7aronpUATHBIMU YCIOBUSIMH HEOPTAaHUYECKOW TPUPOJIBI.

Me:xBuaoBasi 60pb0a 3a CylIeCTBOBAHHE TPOSBIISIETCS B Pa3HBIX (opmax.
Tak, BOTKM ¥ JTMCUIIBI OXOTATCS HA 3aMIIEB, CIIEI0BATEIBHO, MEXKITy BOJIKAMH U JTU-
CHIIAMH, a TaKKe MKy JIMCHUIIAMHU U 3ailIaMy TIOCTOSIHHO WJIET B3auMHasi O0pr0a
3a CyILIECTBOBAHUE.

| ®OPMBbI BOPLEBI 3A CYIIECTBOBAHUE |

— Vo

BuyTpuBumoBas Bbopnrba ¢ Hebnaro-
6opsba Mesxsunosas 60psoa TPUSTHBIME YCIIOBHSMH
; HEOPraHUYECKOM IPHPO/TBI

B3auMOOTHOIIEHUS XUILHUK — KEPTBA, [IAPA3UT — XO35UH, PACTCHUE — TPABO-
SJTHOE KMBOTHOE SIBJISIOTCSI OHUM U3 IIPOSIBJICHUI MEKBUI0BOM OOpHOBI 3a Cy-
niecTBOBaHue. MHaniickuii cKBOpell, IUPOKO pacnpocTpaHeHHblld B LleHTpais-
HOM A3uM, INTAETCs CapaH4OM, KOTOpasl CIIy’KUT TAKXKe MUILEH U JJIs1 BOPOObEB,
CJIE/IOBATENIbHO, MEXy CKBOPLIAMHM M BOPOOBSIMH MMEET MECTO KOHKYPEHLIMSL.
PactenusMu nuTaroTCs HE TOJIBKO KOIBITHBIE )KUBOTHBIE, HO U capaHya, ObICTpoe
pa3MHOKEHHE KOTOPOM CITYy>KUT IPUUUHOM TOJI0aHNUs ¥ THOENN KOTIBITHBIX K-
BOTHBIX. KpoMe TOro, ’Ku3Hb KOIIBITHBIX KMBOTHBIX 3aBUCHT OT XUIIHHUKOB. OT
pacTeHuil 3aBUCAT HE TOJIBKO TPABOSIAHBIC JKUBOTHBIC, HO M OIBLIAIOIIME HX
HacekoMble. B 6opb0e 3a MecTo 0OuTaHus, cepbie KPHICHl BBDKUBAIOT CO CBOMX
TEPPUTOPUI YEPHBIX KpbIC. 3aBe3EHHAs U3 EBpOIBI B ABCTPaIMIO KaJIOHOCHAs
€BpOIIeiiCKas ITuelia BBITECHUIA MECTHYIO Maiyo mmueny (puc.91).
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MexsuoBas Ooprba 3a CyIIECTBOBaHUE
MOKET OBITh ¥ HE CTOJIb O’KECTOUYCHHOM, TaK Kak
OpraHu3Mam, OTHOCSIIIIUMCSL K PA3JIMYHBIM BUJIaM,
HeoOxonuMa pa3Hasi nuiia. Hanmpumep, ckBopIibl
MUTAIOTCSI HE TOJBKO CapaH40i, HO U JIPYTUMH
HAaCEKOMBIMH, a TaK)KE YEpEIIHEH, BUHOTPAIOM.
Jlucuiipl, B CBOIO O4Y€pe/lb, MOEAAIOT HE TOJBKO
3alIIeB, HO TAKKE W MBIIIEH, €KEH U IITHIL.

BuyrpuBuaoBasi 0opnda 3a cylmiecTBoBa-
HHe. B ommume ot 3TOTrO, Y OpraHu3MoOB, MPH-
HaJUIeXKaMX K OJHOMY BHJY, MOTPEOHOCTH B
MUIIe, MECTaX OOUTAaHUSA U B JPYTUX >KU3HEHHO
HEOOXOTUMBIX (haKTOpax SBISIFOTCS OJWHAKOBBI-
Mu. Hanmpumep, MeXTy NTHIIAMA, OTHOCSIIMH-
Csl K OTHOMY BHUJTY, B TIEPUO]T PA3MHOKEHHUS UJIET
00oprba 3a BEIOOP MecTa JJisi IOCTPOMKHU THE3/A.
VY MIICKOTIMTAOIMIMX W NTUI] HIET 00pb0a Mex-
Iy caMIiamu 3a OONlaJjaHue CaMKOH BO BpeMs
OpauHoro nepuoaa (puc.92). Mexmy rycro moca-

3

Puc.91. MexBunoBas 0oproa.

1 — yepHbIil BogoOpE3;

2 — open-3Mmees ¢ J00bIuei;
3 — MOBWJIMKA Tapa3UTUPYIOLIAs.

’KCHHBIMHM CEMEHAMM XJIOIYaTHUKA, MIIECHULBI U IPYTUX PACTCHUN OTMEYaeTCs
BHYTPUBHUIOBasi O0pb0a 3a CBET, BIAKHOCTh U MUTATEIHHBIC BEIIECTRA.

Puc.92. Bayrpusungosas 6opboa.

1 — onenu; 2 — 3e0pbI;
3 — CJIOHBI.

Takoe xe siBjIeHHE HAONIOMAETCS U MEXIY JEPEBbIMU M KyCTApHUKAMH,
OTHOCSIIIUMUCS. K OJHOMY BHy. Bbicokue nepeBbsi 3a0UparoT OOJNBIIYIO YacTb
COJTHEUHBIX Jyuel. X MolHas KopHeBasi CUCTEMa BIIMTHIBAET U3 NTOYBbI BOLY U
pacTBOpEHHBIE B HEW MUHEpaJbHbBIE BEIleCTBA. Benencreue atoro coceqHue Jie-
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PEBBSI OTCTAIOT B pocTe U morudarot (puc.93).
BuyTtpuBuioBas 6opr0a mpoTekaeT HHTEHCHB-
HO, 0KECTOYEHHO, TaK KaK Yy IpeACTaBUTENIEH
OZIHOTO BHJIa MOTPEOHOCTH B pecypcax OfHHa-
KOBBI. BHyTpHBH10Bast O0phOa, MPUBOAS K TH-
OelM OTIENBbHBIX OPraHW3MOB, 00ECIIEYNBACT
MIPOLBETAHNE BUJIA B LICJIOM.

bopn0a opranusMoB ¢ HeOJIArONPHUAT-
HBIMH YCJOBHUSIMU HEOPTraHMYeCKOW MNpu-
poabl. PaKkTOpbl HEOPTraHUYECKON MPHUPOJBI
OKa3bIBalOT OOJIBIIOE BIMSHUE HA PA3BUTHUE
Y BbDKMBaHUE OpraHu3MoB. C HaCTyIJIEHUEM
OCEHHM BCE OAHOJIETHHE PACTEHUs, a TAKKe HaJ3eMHas 4acTh MHOTOJETHHUX
TPaBSHUCTBIX PACTCHMIA MOTHOaeT. 3UMOI MHOTHE )KHUBOTHBIC, HAIPUMED, 3EM-
HOBO/IHBIE, MPECMBIKAIOUINECS BMANalOT B OLENEHEHHE, MTHUIBI MUTPHUPYIOT,
HEKOTOpbIe MJICKOIUTAIOIINE YXOASAT B 3UMHIOIO CIISTUKy. JKHBBIE OpraHU3MBI
BBDKHBAIOT M IAIOT TIOTOMCTBO TOJBKO TOT/IA, KOT/Ia OHU MOTYT MPOTUBOCTOSIThH
HEOIArONPUATHBIM YCIIOBUSM HEOPTaHUYECKOW TIPUPOJIBL.

Hcnoab3oBanue 4eJI0BEKOM B3aHMOOTHOLICHHMI OPraHM3MOB. YUYHTbI-
Bas, 4YTO MEXK/Jy OpraHM3MaMu OJHOTO BUa UJET O)KECTOUYEHHas OopbrbOa, mpu
3aKJIaJIKe HOBBIX Ca/IOB Ca)KEHIIbI TUIOZOBBIX JIEPEBHEB B 3aBUCHMOCTH OT MX
BHJIa BBICAKMBAIOT Ha OMPENEICHHOM PAacCTOSHUU APYT oT apyra. [Ipu cos-
JAHUM HMCKYCCTBEHHBIX JIECHBIX HACaXJIEHUU MOYBY, yAOOpPSIOT rudaMu rpu-
00B, TaK Kak IMOCJEIHUE, POHHUKAs B KOPHU JIEPEBHEB 00pasyeT MHUKOPH3Y,
CHAOXXalOT PacTEHUs TOYBEHHOW BJIATOW W MHUTATEIbHBIMU BeriecTBamu. JIJis
MCKYCCTBEHHOTO Pa3MHOXKEHUS PhIO B 03epax M BOJOEMAax HaIIeH pecyOIuKu
UX MPEXJIE BCEr0 OYMIIAIOT OT XUIIHBIX (LIyKa) M HE UMEIOIINX 0cO00ro 3Ha-
yeHus (ramOy3us) pbi0. TonbKo mocie 3Toro B BOAOEMax MPUCTYNAIOT K pas-
BEJICHUIO XO3SMCTBEHHO LIEHHBIX MOPo phi0. B 11emsax HaydHo 000CHOBaHHOTO
BEJICHUSI OXOTHHYBETO XO3SHCTBA 0CO0OE€ BHMMAaHHME OOpamiaeTcs Ha MepHO
Pa3MHOMKEHUS JKUBOTHBIX, YUCIECHHOCTh MOTOMCTBA, CPOKM JOCTHKEHUS UM
3penoCTH, BUIBl KOPMa, B3aMMOOTHOIICHHUsI OpraHu3MoB. [Ipu yHUUYTOKEHUH
XHIHBIX )KUBOTHBIX — BOJIKOB M JIUCHI] — YYUTHIBAIOT UX CAHUTAPHYIO POJb —
uctpelieHre UMH ciabbix, OOJIBHBIX 0COOEH.

Bo n3bexanne oTpHULIATEIHLHOTO BIMSHUS COPHBIX TPaB Ha Pa3BUTHE KYIIb-
TYpPHBIX PACTEHUH, MOCEBBI MPONAIBIBAIOT U OCBOOOXKAAIOT OT HUX. B Ooprbde
MPOTUB BPEIHBIX HACEKOMBIX — BPEAHON uepemamku (BpeauTeIh 3€PHOBBIX),
SIOJIOHEBOM TIIOIOKOPKH, XJIOTIKOBOM COBKH, TIIM U APYTUX HUCIOIB3YIOT MHKPO-
¢anyc, 31marornasKy, TPUXOTpaMMbl, ajgeQuHyc, 00KbIO KOPOBKY M IHTOOAKTE-

178

Puc.93. Konkypenuus Mexay
pacTeHUsIMU OHOTO BH/JIA.



pun. B 60prOe MpoTUB BPEIHBIX HACEKOMBIX OOJBIIYIO POJb UTPAIOT HACEKO-
MOSITHBIE TITHIIBI, B YACTHOCTH CKBOPIIBI, CHHUIIBI U 1p. [Tdernsl cmocobcTByOT

TMOJIYUYCHHUIO BBICOKUX YPOKACB OT ICPEKPCCTHO OIBUISICMBIX paCTCHHﬁ.

KaroueBbie ciaoBa: MexBujoBas 00ph0a, BHyTpuBUAOBas 00pwrOa, Oopnda op-
TaHU3MOB C HEONArONMPHUATHBIMH YCIOBUSMHU CPEIlbI HEOPTaHUYECKOW PUPOIBI.

Bonpocsl u 3aganus:

Nk W=

YCIIOBUSIMHU CPEJbl HEOPraHUYECKOM MpHUPOABI?

3aganus AJisl CAMOCTOSITEILHOM pPadoThI:
1-3apanue. 3amoHATE TAOHILY.

[louemy He Bce TMOTOMKH OPTaHW3MOB JIOCTHTAIOT COBEpIICHCTBA?
Ha ckonpko tunoB [apBun pazgenus 60pbOy 3a cyliecTBoBaHuE?

Kakoif 3 3TUX THUIIOB OBIBaET 0’KECTOUYEHHBIN M TIOYEMY?
[TpuBennTe mpuMepsl OOPHOBI OPraHU3MOB Pa3HBIX BHIIOB.
Ha xakux npumepax nposiBisieTcsi 60pb0a OpraHu3MOB ¢ HEONIaronpusITHBIMU

@®opmbl 00pHOLI 32 CyllleCTBOBAHME | CyumHocTtsb

IIpumepsl

2-3aganme. YcraHoBuTe (POpMBI OOpHOBI 3a CYIIECTBOBAHHWE M TOCTABBTE 3HAK

«+» COOTBETCTBYIOULIECH sSTUEHKE.

IIpumepsl

Dopmbl OOpBOBI
3a CyILECTBOBAaHHE

1

2

3

Ce30HHas JTMHBKA MJICKOIIUTAOIINX

Boprba Oypsix MenBeneit 3a MECTO OOUTaHUS

Bopr0a 3a cBeT B MIIEHUYHOM I10JIe

SUMHSISI CIISTYKa YKUBOTHBIX

XHITHAYECTBO

Murpauus nTun

Kanunbanusm

BoprOa 3a 100bI19y BOJIKOB C JIUCUIIAMHA

Boprba 3a BIaXKHOCTh MEKAY IEPEBBSIMH U KYCTAPHUKAMH B JIECY

[IuTarne TUYUHKH KaHYCTHOﬁ OCJISTHKY JINCThSIMU

BriTecHenne ceppiMu KppIcaMu  YEPHBIX KPBIC

Bbopr0a 3a TI1aBeHCTBO B CTa/ie y TOPUILI

Yruerenue oJJHOTO MOJIBUAA MUell JPYTUM MOJABUIOM

[MTapa3uTr3M NEYEHOYHOTO COCAIBINKA Y KOPOB

Ipumeuanue: 1- BHyTpuBHIOBas O0ph0a 3a CylIECTBOBaHHUE; 2 — MEXKBHI0Basi O0pH0a;
3 — 60pbba OpraHU3MOB C HEOIATONPHUATHBIMU YCIOBHSIMUA HEOPTaHUYECKOW TIPUPOIBI.
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§ 42. ECTECTBEHHBI OTBOP U ETO ®OPMBbI

bopbba 3a cymiecTBOBaHHE CONPOBOXKIAETCS T'MOEIbI0 MHOTUX OpraHH3-
MOB U BBDKHMBAaHHEM HEKOTOPBIX. Y PACTEHUH M KUBOTHBIX, OOMTAIOIIMX B
MPUPOAHBIX YCIOBUSX, MPOUCXOAUT WHJMBHUAYaJbHas U3MEHYUBOCTb, KOTO-
pasi MOXKET IPOSBIATHCS B TPEX BUJAAX — MOJIE€3HAs, HEUTpaJIbHAs U BpeHasl.
OOBIYHO OpraHM3Mbl C BPEAHOW M3MEHYMBOCTHIO MOTrMOAIOT Ha Pa3INYHbIX
JTanax MHAMBHUAYaJIbHOTO pa3BuTHs. HelTpaibHas M3MEHUYMBOCTh HE BIUSET
Ha JKU3HECIIOCOOHOCTh OPraHW3MOB. MHIUBUABI C MOJIE3HON M3MEHYHBOCTHIO
BBDKUBAIOT Oyarosaps MperMyIIecTBy BO BHYTPUBHUI0BON, MEKBHUI0BON OOpb-
06e wiu B 60ppOE MPOTUB HEOIArOMPUATHBIX YCIOBUI aOMOTUYECKOU CpEeIIbl.
BbpkuBaHue opraHn3MoB, 00JIaaroIUX MOJIE3HBIMU MIPU3HAKAMU U CBOWCTBA-
MU, B O0pb0e 3a CyliecTBOBaHHWE U THOEIh OPraHU3MOB, HE UMEIOIINX TaKHX
MPU3HAKOB U CBOMCTB, /lapBUH Ha3Basl €CTECTBEHHBIM OTOOPOM.

EcrectBenHbIN 0TOOp — ABMKYIIAs CHJIAa SBOJIIOLUHU OpraHu3MoB. 1o MHe-
Huto Y. JlapBuHa, ecTeCTBEHHBIN 0TOOP — OCHOBHOM 3BOJIIOIIMOHHBIN MTPOIIECC,
B pe3ynbTare JeHCTBHsI KOTOPOIo B MOMYJISLUH YBEIMUUBACTCS YUCIO OCOOEH,
o0yiaaoIuX MaKCUMaIbHON NPUCIOCOOICHHOCTHIO, B TO BpEMs, KaK KoJInJe-
CTBO 0co0Oell ¢ HeOIarompHusITHBIMH MpPHU3HAKaMU yMeHbIIaeTcs. B mporecce
€CTECTBEHHOI0 0TOOpa 3aKpeIUIAIOTCS MYTAallu, YBEIMUUBAIOIIME MIPUCIIOCO-
OJ€HHOCTh OpraHu3MoB. HaciencTBeHHass M3MEHUYMBOCTH SIBISIETCS OCHOBOM
JUIsL €CTECTBEHHOI0 0TOOpAa.

Y. JlapBuH CpaBHUBAJ €CTECTBEHHBIH OTOOP C MCKYCCTBEHHBIM OTOOPOM.
Ecmm wmckyccTBeHHBII OTOOP TPOM3BOIUTCS YETOBEKOM, TO E€CTECTBEHHBIM
oTOOp ocymecTBisieT mpupoaa. Korma yenoBek MPOM3BOAUT HMCKYCCTBEHHBIN
0TOOp, OH BCEr/a MpecieayeT CBOIO BbITOAY, [I03TOMY Y COPTOB U IOPOJ, BbIBE-
JICHHBIX MYTEM HCKYCCTBEHHOTO OTOOpa, XOPOIIO pa3BUTHI MPU3HAKU U CBOIi-
CTBa, MOJIE3HBIE VI YEJIOBEKA, a IIPU €CTECTBEHHOM OTOOPE Ha MEPBOM MECTE
CTOSIT MIHTEPECHI OPraHu3Ma, a He YelloBeKa. biiaronaps 3ToMy nosesHsle 171 op-
TaHW3Ma [IPU3HAKU U CBOMCTBA U3 NIOKOJICHHS B ITOKOJICHUE YCUIMBAIOTCA U YM-
HOXaroTcsl. B pesynprare ckpelBaHus OpPraHU3MOB C TaKOW HACIEICTBEHHOM
M3MEHYMBOCTBIO C JIPYTMMHU YBEIMYUBACTCA YUCIO (POPM C IMOJE3HBIMU CBOM-
crBamu. Opranusmbl, IPUCIIOCOOICHHBIE K OOpb0e 3a CyIeCcTBOBaHUE, TOrnda-
IOT MEHBIIIE TI0 CPAaBHEHHUIO C HE MPUCTIOCOOICHHBIMU. A 3TO CBUIETEIHCTBYET O
TOM, YTO €CTECTBEHHBI OTOOP SABJISETCS OCHOBHBIM (DaKTOPOM BO3HUKHOBEHHSI
HOBBIX MOIYJALUN U BUIOB B MPOLIECCE MPUCIIOCOONIEHHUS] OPraHU3MOB K Cpejie.

B mnacrosmiee Bpems pasnuuaroT 3 (QOpMBI €CTECTBEHHOTO OTOOpa:
1) nBwxymuii; 2) cTabuiIM3upyommii; 3) Tu3pynTUBHBIN.
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JBuakymuid oroop. Ota dopma ecTecTBEHHOTO OTOOpa, KOTOpas pac-
MIMPSIET TPAHULIBI HACIECACTBEHHON M3MEHYMBOCTU B MOMYISALUH. JIBHKyIIHii
(HampaBIIeHHBIN) OTOOpP — (hopMa €CTECTBEHHOTO OTOOpa, KOTOopas IEeHCTBYET
MIpU HAMIPABICHHOM M3MEHEHHMHU YCJIOBUI BHEIIHEH Cpe[bl.

B pesynbrare B MOy W3 TTOKOJICHUS K TTOKOJIEHUIO MTPOUCXOUT CIIBUT

CpenHell BeTMUMHBI MPU3HAKA B OMPENEIEHHOM HampaBiIeHUH. [IBIKYIIUI OT-
O0p OCYIIECTBIISICTCS MIPU U3MEHEHUH OKPY’KAIOIIEH Cpe/Ibl MM MPUCTIOCO0IIe-
HUH K HOBBIM YCIIOBHSIM MIPU paciIvpeHnu apeana. OH cOXpaHseT HaCclIeACTBEH-
HBbIC U3MEHEHUS B ONPEACTIEHHOM HANPABJICHUH, TIEPEMEIasi COOTBETCTBEHHO H
HOpMy peakuuu. [Ipu n3MeHeHun yciaoBUil cpelbl BEDKHMBAIOT T€ 0COOM BUJA,
Yy KOTOPBIX MPOSBUJIACH HACJIEACTBEHHAS W3MEHYMBOCTb, M B CBS3H C ITHM
Pa3BWINCH MPU3HAKU M CBOWCTBA, COOTBETCTBYIOIIME HOBBIM YCIIOBHSM, a T€
0CcO0M, KOTOpbIE HE UMENH TAaKOW M3MEHYHMBOCTH, MOrubaroT. Bo Bpems cBo-
ero myremecTBus JlapBuH OOHapyXWiI, 4TO Ha OKEAHMYECKHX OCTPOBaX, IIe
TOCIIOJICTBYIOT CHJIBHBIE BETpPBHI, YaCTO BCTPEUAIOTCS HACEKOMBIE C PYIHMMEH-
TapHBIMU KPBUIbSIMHU U OecKpbUIble Hacekomble. Kak oObscusier lapBuH, Ha-
CEKOMBIC ¢ HOPMAIIbHBIMHU KPBUIBSIMH HE
MOTJIM TIPOTUBOCTOSATH CHJIBHBIM BETpaM
Ha ATHX OCTpOBax M morudanu. A Hace-
KOMBIE C PYAUMEHTapHBIMU KPBUIBSIMHU U
OECKpBUIbIC COBCEM HE IMOIHUMAJIUCH B
BO3MyX W CKPBIBAIHCH B IIENSIX, HAXOMAS
TaM YKpBITHE. DTOT MpOIecC, KOTOPHIA
COIMPOBOXK/IANCSA  HACJIEACTBEHHOH W3-
MEHYHUBOCTBIO M €CTECTBEHHBIM OTOOPOM Puc.94. Jipmkymii 0t60p.
Y TIPOJOJDKAJICS B TE€UEHUE MHOTHUX ThICSY JIET, IPUBEN K COKPAILICHUIO YUCIICH-
HOCTH Ha 3THUX OCTPOBaX HACEKOMBIX C HOPMAJIBHBIMH U K TOSIBICHUIO 0COOECH
C PYAMMEHTAPHBIMH KPBUIBSIMHU M OECKPBUIBIX HACEKOMBIX. ECTECTBEHHBIN OT-
00p, KOTOpBI 0OecTIeYrBaeT BOZHUKHOBEHHE U Pa3BUTHE HOBBIX MPU3HAKOB U
CBOICTB OpPraHMW3MOB, Ha3bIBAETCS ABUXKYIIUM OTOOpOM (puc.94).

JlaBnenue
orbopa

Yucio ocobeit

M3MmeHunBOCTD IIpu3HaKa

Puc.95. DBomronus jgomaam — pe3ynbTaT ABIKYIIETo 0Toopa .
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Hcde3HoBeHNE KPBUIBLEB Y HEKOTOPHIX NTHUI] U HACEKOMBIX, OOKOBBIX Majlhb-
LIEB Y KONBITHBIX, IJ1a3 Y TMELIEPHBIX )KUBOTHBIX, KOPHEN U JINCTHEB y PACTEHUI
-IIapa3uToOB 3TO BCE BIMSHME JIBIKYIIETO 0TOOpa. B pesymbrare menneHHOTO
W3MEHEHHS YCIOBUI Cpe/bl MOSIBISIOTCS HOBBIE (POPMBI (PEHOTHIIOB U TEHOTH-
noB. J[BmwKymuii oTOOp SBISETCS OAHUM M3 IIIABHBIX (DAKTOPOB MPOUCXOXK/IE-
HUS HOBBIX BUIOB (puc. 95).

Craduausupymwuuii oroop. Ita popma ordopa cokparaeT U3MEHUYNBOCTh
MOMYJISIIIAN U YBEIWYUBAET CTaOMIBbHOCTh. CTaOMIU3UpPYOMUi 0TO0p Hampas-
JIeH Ha MOJJEpKaHHE YK€ CYIIECTBYIOIIMX T'€HOTUIIOB. B 3TOM ciyuae mpe-
MMYIIECTBEHHO BBDKHBAIOT 0COOM, MPUCTOCOONECHHBIE K JaHHBIM YCIIOBHSIM,
OTKJIOHEHHUS OT CPETHEro 3HAUCHUS MPHU3HAKa yCTPAHSIIOTCS OTOOPOM. YCIOBUS
Cpenabl, B KOTOPBIX OOWTAIOT OpPraHM3MBL, CO BPEMEHEM MOTYT IOCTEIICHHO
M3MEHSTHCS WM OCTAaBaThCS OTHOCUTENBHO MOCTOSHHBIMU. B 0o0omx cimyyasix
0co0M MOTYT MOJBEPraTrhCsi MyTallMOHHBIM, KOMOWHATUBHBIM H3MEHEHUSM, a
JpyTHE — COXPAHATDH MPU3HAKU U CBOWCTBA, MPUCYIIUE UX IpeaKam. ITa Gpopma
oTOO0pa 0OBIYHO AEUCTBYET TaM, € YCIOBHS )KM3HU OCTAIOTCS MOCTOSIHHBIMH.

B otHOCHTENFHO HEM3MEHHOM cpejie MPEUMYIIECTBOM O0Iaa0T THITUYHEIE,
XOPOIIO MPHUCTIOCOONEHHBIE K HEM 0COOM CO CPEeAHUM BBIPAKEHHEM IpPHU3HAKa,
a OTIMYAIOIIMECs OT HUX MYTaHTBl MOrubaroT. MOXKHO TPUBECTH CIEAYIONIUIA
npumep crabunusupytomero oroopa. B CeBepHoit AMepuke mocie CHIbHON
cHexxHOM mypru 1892 1. yuénsiit Ouonor bemnec nepenéc B TEMI0oe noMelieHUe
136 momy3aMEp3mmx BOpOoOBEB, M3 KOTOPBIX 72 okmid, a 64 moruomm. [pu ux
00CIIeIOBAaHNHU BBISICHUIOCH, YTO BBDKUBIIKE BOPOOBM MMENU KpPBUIbS CpeIHEN
JUTUHBI, @ KPbUIbsS MOTHOIINX ObUTH OTHOCUTENHHO JUIMHHEE WM Kopoue. Y IBeT-
KOBBIX PACTEHHUN I[BETKH Maj0 M3MEHSIOTCS, a BEr€TaTUBHBIC YAaCTH PACTCHHS
Oonee M3MEHYMBBL. Y HACEKOMOOIBUIAEMBIX PACTEHUM pa3Mepsl U opMma LBET-
KOB OYECHb YCTONYMBBL. JTO CBA3aHO C TE€M, YTO PAaCTEHHE U €€ OIBLUIUTEIN 3BO-
JIFOLMOHUPOBAJIM COBMECTHO L[BETKM, HE BIOJIHE COOTBETCTBYIOIINE CTPOCHMIO
HACEKOMBIX-ONbLIUTENEH, He 00pa3yIOT CeMsH, M Te€HbI, 00yCIOBUBIIIHE OTKJIOHE-
HHE OT HOPMBI, YCTPAHSIOTCS M3 TeHO(POHA NOMySAIUU. MexXay KOTHUeCTBOM
NITEHLIOB M KOJIMYECTBOM IHUIIHU, AOCTABISIONIMNACS UX POAUTEISIMU €CTh CBSI3b.
CkBoper 00bIYHO OTKJIAABIBAET 5 AuL. ECiIN KOINYeCTBO AUl MPEBBILIAET HOPMY,
9TO MPUBOIUT HEXBATKE MHILK U THOEIH NITEHIIOB. Cmadunuzupyrouiuii omoop —
¢dopma ecTecTBEHHOTo 0TOOpa, MPH KOTOPO €ro AEHCTBHE HAPaBICHO MPOTUB
ocobell, UMEIOIINX KpaifHUE OTKJIOHEHHsI OT CpeIHEN HOPMBI, B MOJIB3y OCOOeH
CO CpelHEN BBIPAKEHHOCTBIO Mpu3HaKa (puc.96).

Jpyroii mpumep AeUCTBHS CTAa0MIM3UPYIOIIET0 0TOOpa — COXpaHEHHUE MpaK-
THYeCKH 0€3 M3MEHEHHWU B TE€UYCHHWE MIIIMOHOB JIET PEIIUKTOB, WU <GKUBBIX
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MCKOIIAeMBIX»: HOBO3EJAHACKON raTTepuu, KUCTEEPOI PHIOBI JTaTUMEPHH, TO-
JIOCEMEHHOIO PacTeHHUsl TMHKTO U Jip. JIokaibHOE CyIleCTBOBAaHHE 3TUX BUJIOB
MOXXHO OOBSICHUTh HEM3MEHHOCTBIO YCIIOBUM uX obutaHus (puc.97).

JlaBnenue Hasnenue
otbopa orbopa

Yucno ocobeit

W3MeHUnBOCTh pU3HAKA

Puc.96. Crabunuzupyrommuii 0To0p.

Puc.97. Crabunusupyromuii otoop:
A — natumepusi; B — rarrepus.

JIu3pynTUBHUBIA 0TOOP — pa3phIBarONIMil 0TOOpP, OAHA U3 (POPM eCTeCTBEH-
HOTO 0TOOpa, OJIAroNPHUATCTBYIONIAS ABYM UM HECKOJIbKUM HAIllPaBICHUSIM U3-
MeHunBOCTH (Ki1accam (enotunon). JlanHas opma orGopa OCyIIecTBIsETCS B
TeX CIydYasx, KOTja BE WK Oosiee TeHETHUECKU pa3nuyHble GopMbl 00IaqaroT
MIPEUMYIIECTBOM B Pa3HbIX YCIOBUSX, HAIPUMEDP B Pa3HbIE CE30HBI rojia. Xo-
pOLLIO M3yYeH Cilydail ¢ IMPEeHMYIIECTBEHHBIM BBIKMBAHUEM B 3UMHHUHN CE30H
«KPAaCHBIX», a B JICTHUH «YEPHBIX» (POPM JIByXTOUEYHOU OOKBHEH KOPOBKH.
@DopMBI ¢ KPAaCHBIMH KPBUIBSIMHU PEXE MOTHOAIOT 3UMON OT X0JI0/[a, a C YePHOU
OKpPACKOH KpbUIbEB, HA0OOPOT, Yallle MOrudaroT 3UMOU, Oyaydd HE B COCTO-

SSHAU TMPOTHUBOCTOSATH XOJIOJAaM, HO Jie-
TOM JJAIOT MHOTOYHCIIEHHOE MOTOMCTBO.
CrnenoBatenbHO, 3TH J1B€ (OPMBI OOXKb-
WX KOPOBOK B CHIJIy Pa3HOW MPHUCIIOCO-
OJICHHOCTH K Pa3JIMYHBIM CE30HaM CyMe-
T BEKaMH COXPAaHUTh CBOE MOTOMCTBO.
JM3pynTUBHEIN OTOOP Kak ObI pa3phIBacT
MOMYJSIIMIO IO JIaHHOMY TpPU3HAKYy Ha
HECKOJIBKO TpYII, BCTPEYAOUIMXCS Ha
OIHON TEPPUTOPUHU, U MOXKET TpPHU yda-
CTHH W30JISIMK IPUBECTU K Pa3CiICHHIO
MOMYJISIIIMN Ha JIBe U Ooiee (puc.98).

Yuco ocobdeit

JlaBnenue
OT?Opa

M3MeHunBOCTh NpHU3HAKA

Puc.98. /luzpynTuBHbBIi 0TOOD.

v
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KiroueBble cjioBa: ecTeCTBEHHBIH 0TOOP, ABWXKYILUM 0TOOP, CTAOMIM3UPYIOLIHI
0TOOp, TU3PYNTHUBHBIHN (pa3phIBaIOLINI) 0TOOP.

Bonpocs! u 3aganus:

1. Oxapakrepu3yiTe MpoIEecc eCTECTBEHHOTO 0TOOopa.

2. OOBsICHATE POJIH ECTECTBEHHOTO 0TOOPa B SBOIIOLINH.

3. KakoBa poJib JBMIKYIIETO, HAPAaBICHHOTO 0TOOPa B 3BOJIIOLINH?

4. KakoBa pojib CTaOMIM3UPYIOLIETO 0TOOPa B IBOJIIOLIUH?

5. KakoBa posb 1u3pynTuBHOTO (pa3pbiBaroiero) oToopa B IBOIFOIMH?

3aganus 1J1s1 CaMOCTOSITEIbHOI PadoThI: 3aoHNUTE TAOJHILY.

Craduan3upyromuii oToop | JABukymuii oroop | JAu3pynTuBHbIi 0TOOP

§ 43. IPUCITOCOBJIEHHOCTb OPTAHU3MOB —
PE3VJIBTAT 3BOJIIOLIUN

B xone aBomnronmu JOOMBAOTCS ycIiexa T€ OpraHi3Mbl, KOTOPBIE JTyUIIIe JPYTUX
MIPHUCIIOCOOJICHBI K OKpYykaromel cpene. Ilpucnocoonennocms (adanmayus) —
COBOKYITHOCTh MOP(QO(PHU3UOTOTHUECKHX, IMOBEICHYECKUX, MOMYJSILIMOHHBIX U
JPYTUX OCOOCHHOCTEW MAHHOTO OMONIOTMYECKOro BHAA, 00ECHEeUMBAIOIIas BO3-
MOXKHOCTbH CIIEIU(HUUECKOr0 00pa3a KU3HU B OMPE/CICHHBIX YCIOBHSX BHEIIHEH
cpenpl. AmanTanuel cuuTaeTcs Jio0as 0COOCHHOCTh OCOOM, TOIYJISIMH, BUIA
WM COOOIIECTBa OPraHW3MOB, KOTOpasi CIIOCOOCTBYET YCIHEXY B KOHKYPEHLHUH U
obecrieurBaeT yCTOMYUBOCTh K aOMOTHYECKUM (haKTopaM. DTO MO3BOJSIET Opra-
HI3MaM CyIIECTBOBATh B JAHHBIX YCIOBHSX CPEIbI U OCTABJIATH MOTOMCTBO. Kpu-
TEPUSIMU aJaNITAIH SIBIISFOTCS: JKU3HECIIOCOOHOCTh, KOHKYPEHTOCIIOCOOHOCTh U
bepTHIbHOCTE. JKu3HecnocobHocms — CIOCOOHOCTh OpraHU3Ma KHUTh M HOPMaJTh-
HO Pa3BUBATHCS B YCIOBUSIX Cpelbl. KoHKYpeHmocnocobHocms — CIOCOOHOCTD
opranusMa J100uBarhcs ycrexa B 0opr0e 3a cpeacTsa sKu3Hu. DepmuibHocmb —
CIIOCOOHOCTH OPTraHU3MOB HOPMAITLHO Pa3MHOKAThCS. JTH TPU KOMIIOHEHTA TIPH-
CIIOCOOJICHHOCTH OPTaHU3MOB TECHO B3aMMOCBSI3aHBI MEXKIY COOOM U SBISIOTCS
PE3YIIBTaTOM BOIIOIMH, BO3HUKAIOIIMM B XO/Ie €CTECTBEHHOTO O0TOOpA.

Mopdooruueckue aganranud. Mopgonoruueckie aganTauud BKIIIOYAOT
W3MEHEHUsT )OPMBI WITH CTPOSHUS opranu3Ma. Mopdosornaeckue aanTaiyu mpo-
SBJIIIOTCS. B TPEUMYIIECTBAX CTPOCHHS, TOKPOBUTEILCTBEHHOM OKpacke, Mpero-
cTeperaroiieii OKpacke, MUMHUKPHU, MACKHUPOBKE, IPHCIIOCOOUTEILHOM TTOBEICHHUH.

[IpenmytiecTBa CTPOSHUST — 3TO ONTUMAIIBHBIC TIPOTIOPIIMHU TeNa, PaCIONIOKe-
HUE WM TYCTOTa BOJIOCSHOTO WJIM TIEPHEBOTO IMOKpoBa W T.J. OOTekaemas (popma
TeNa CIOCOOCTBYET OBICTPOMY TIEPEIBMIKECHUIO TITUI] B BO3MYIIHOW Cpefe, PhIO U
JPYTUX BOIHBIX KUBOTHBIX B BOJIE.
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IlokpoBUTEJLCTBEHHAS] OKPACKa TO3BOJISET OBITh HE3aMETHBIM CpEIu
okpyxatoiero gona (puc. 99). biarogapst HOKpoBUTEIHCTBEHHON OKpackKe op-
TaHW3M CTAHOBHUTCS TPYIHO PA3IMYUMBIM H, CJICAOBATEIBHO, 3alTUIIICHHBIM OT
XUITHUKOB. OOBIYHO )KMBOTHBIE MYCTHIHHBIX 30H — Y€peIaxu, sIIepHUllbl, 3MEU
— UMEIOT OKPACKY, OJIM3KYIO K I[BETY IEeCKa, & CEBEPHBIC KUBOTHBIC — MEIBEIb,
KypormaTka, Jucuiia — Oenyro; O0rOMOJIbI, CTPEKO3bl, )KUBYIIHE CpEIu 3ejie-
HBIX PacTCHHM, 00JIaal0T 3€JICHOW OKPACKOM; OKpacKa T'YCEHUIIbI KallyCTHOM
0a00uKH HE OTIIMYAETCS OT IBETA KAaIyCTHOTO JIUCTA, KOTOPBIM OHA MHTAETCS.
Ecau don cpenbl He ocTaeTcs MOCTOSHHBIM B 3aBUCUMOCTH OT CE€30Ha roja,
MHOTHE KUBOTHBIC MEHSIIOT OKpacKy. Hampumep, oOuTarenu cpeaHux U BICO-
KUX IUPOT (JIMCHIA, 3as1l, TOPHOCTaM, Oenlas Kypornarka) 3uMON UMEIOT Oelyro
OKPACKY, YTO JIeJlaeT UX HE3aMETHBIMH Ha CHETY.

1 Puc.99. IlokpoBuTein-
CTBEHHAs OKpacka
JKUBOTHBIX:

1 — 3eJIeHBI Ky3HCUUK;
2 — rycenuna 0ab04Ku—
IS ACHULIBI,
4 3 — JIArymKa KBaKIa;
4 — orepeHHEe KypOIaTKH
JIETOM;
6 5 — onepeHue Kyponarku
5 3UMOM;
6 — nTHLIA KO30/I01;
7 — NeTHsIs 1epCcTh Top-
HOCTAas;
8 — 3UMHSISI EePCTh TOP-
HOCTas.

7 8

MackupoBka — npucrnocoOneHus, Npu KOTOpbIX ¢opMa Tella U OKpacka
KUBOTHBIX CJIIMBAIOTCS C OKpY)KaOIMUMH TipeameTamu. Hampumep, Hacekomoe
MAaJOYHHK MO CBOEH (hopMe M OKpacke HallOMUHAET BETOUKY, phlOa-uriia — BO-
JIOPOCIH, MOPCKOW KOHEK, a TakKe pblOa-TPAMUYHUK — MOABOAHbBIE PACTCHHUS
(puc.100). Hexotopbie ABYCTBOpYAThIE MOJUIFOCKM MOXO0XKH Ha TIOYKH BOJIHBIX
pactenuii. PacnpocTpanennas Ha Manaiickom apxunenare 6abodka Kalanma
MMEET KPBUTbsl, O (hOpME M OKPACKE CXOXKHE C 3aCOXIIUM JINCTOM.
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Puc.100. MackupoBka
2 JKUBOTHBIX.
1 — boromou;
2 — MaJoYHUK;
4 3 — BbIIb;
4 — MOpPCKOH KOHEK;
5 — pBIOa-TPSTIMYHUK;
6 — MOPCKOH «KJIOYH»;
7 — pbiba-urna.

IIpenocreperarmomas okpacka. HekoTopeie )KMBOTHBIE UMEIOT PA3HOLBET-
HYI0, Opocarolyiocs B I1asza SpKylo OKpacky. Maiickue xyku, 00KbU KOPOBKH,
LIMEJTH, OChl, OOJIBIIMHCTBO 0abOUEK, 3MEN CBOEH OKpacKkoil Kak Obl «Iperocre-
peratom» cBoux BparoB. OOBIYHO y KHUBOTHBIX C MPEAOCTEPEraronieil OKpacKoi
WUMEIOTCS JOTIOJTHUTENBHBIE CPEACTBA 3aIUThl OT BparoB. K Takum cpenctBam
OTHOCSTCS BBIACISEMbIE UMH HENPHUSITHBIE 3allaXd WIN SJOBUTHIE JKUAKOCTH,
LIETUHKW U UTOJIOYKU HA Telle.

Mumukpusi. B HEKOTOpBIX Cly4yasiX »KUBOTHBIC, CTApasiCh 3aIUTHUTHCS OT
BparoB, MIMUTHPYIOT (OPMY U OKPACKY Tejla JKUBOTHBIX C MPEIOCTEPETaIONIeH
okpackoii. MIMuTHpoBaHuEe 1MOJ LBET U (POopMy XOpPOILIO 3aMIMIIEHHBIX, Majo
UCTPEONSEMBIX KUBOTHBIX HEKOTOPHIMU O€33aIIUTHBIMU U CHEIOOHBIMHU KHU-
BOTHBIMHM Ha3bIBaeTcs MuMukpueit (puc.101). Ilpumepom MUMHKpUH MOXKET
CITy’)KUTh CXOKECTh OKPAaCKH HEKOTOPBIX MYX C OCaMH, TapaKaHOB — C OOKbHMU
KOPOBKaMH, HESOBUTHIX 3MEH — C SOBUTBHIMH, OTIEIBHBIX BUIOB 0aboueK —
c ocamu U mmensimMu. Crenyer OTMETUTb, YTO MOKPOBHUTEILCTBEHHAs] U IIpe-
JoCTeperaroIas OKpacka >KMBOTHBIX CTaHOBHUTCS Oojiee 3(PeKTHBHOI B coue-
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TaHUU C WX TOBeIeHHWeM. Hampumep, okpacka OIepeHusl BBINU, OOWTArOIIeH
B KaMbIIIaX, CXOKa C IIBETOM KaMblma. HecMoTpst Ha 3T0 ¢ mpuOIMKEHUEM
OMACHOCTU OHA BBITATUBAET ILECIO U, MOJHSB KIIOB KBEPXY, CTOUT HETOABHKHO.
B Takom 1onokeHrun OHa CTAHOBUTCSI HETIPUMETHOM JIJIsl Bpara.

Puc.101. [Ipengocreperaroras
1 OKpacka ! sIBIIEHUE MUMHUKPHUU
Y )KUBOTHBIX.
1 — 0abouka OeJstHKA;
3 2 — spoBuTas 6abouka relIMKOHNYC;
5 3 — CTCKISTHHUIIA,
4 — Myxa XKyXKaJka,
5 — OOBIKHOBEHHAS 0Ca;
6 4 6 — SOBUTHIA KOPPAJIOBBIA aclum;
7 — HEeAJOBUTBIN AMEPUKAHCKUH YK;
8 — OOKbST KOPOBKA;
7 9 — rapakaH.

8 8

Nmuranus nsera 1 GpopMmbl IpUCyIa HE TOJBKO CAMHM OpraHu3MaM, HO
naxe ux sinaMm. Tak, KyKyllka HE CTPOUT THE3/a JJIs OTKJIAJbIBaHUS SUL,
KaK JIPyrue NTHIBI, a TOJ0pAckIBa€T X B THE3a MEIKHUX MTHUI[ — JIPO3I0BOM
KaMBIILIOBKH, CaJI0BOM CJIABKU, TOPUXBOCTKU. MIHTEpPECHO TO, YTO IPEXKIE YeEM
OTJIOXKHUTh CBOU SIMI1a, OHA OCMATPUBAET SMLA B THE3/1aX ITUX MTHUIL] U OTKJIA]IbI-
BAa€T TOYHO TAKHE XK€ I10 LIBETY U pa3Mepy.

Pacusiensilomasi okpacka B BHUJI€ YEpEJOBaHUSI HA TEJIE CBETIBIX U TEM-
HBIX TOJIOC M MATEH. 3e0psl, Kupadbl, TUTPHI TIOXO BUAHBI YK€ Ha paccTos-
HUHU W3-32 COBHNAJECHUS I0OJIOC HA TEJE C YEPEIOBAaHUEM CBETA U TEHU B OKpPY-
Karoled MecTHOCTH. PacuneHsromias OKpacka HapyllaeT MNpPeACTaBICHUS O
KOHTypax TeJa.

PuU3HO0I0THYECKUE ATANTANMN — COBOKYITHOCTh (PU3HOIIOTUIECKUX peak-
LUH, JIeXKAIIUX B OCHOBE MTPUCIOCOOIEHUS OPTraHu3Ma K U3MEHEHHUIO OKPYKaro-
LIMX YCJIOBHM M HANPABIECHHBIX HA COXPAHEHUE OTHOCUTEIBHOIO MOCTOSHCTBA
ero BHyTpeHHeW cpenpl. OHM o0ecreunBarOT (YHKIIMOHAIBHBIE TPEUMYIIC-
CTBa OpraHM3Ma: MOCTOSHHBIC (U3NOIOTHYECKHE MapaMeTpsl — TeMIepaTypa,
BOJIHO-COJIEBOM OallaHC, KOHLEHTpauus caxapa. dusmonornyeckue mpuCIIO-
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coOyneHns 00ecTeynBalOT YCTOMYMBOCTh OPTaHM3MOB K HM3MEHEHHIO TEeMIIe-
parypsbl, BIQXXHOCTH, OCBEIICHHOCTH M JIPYTHX YCJIOBHH HEXWUBOW MPUPOJIBIL.
Hanpuwmep, MOp030CTOWKOCTh pacTeHUH CBsi3aHa C MOBBIIICHHEM KOJTUYECTBA
caxapa M KOHIICHTPAIlMU KJIETOYHOTO COKa U C YMEHBIIIEHHEM BOJIbI B UX KJIET-
kax. [Ipu moHmXeHHn TemmepaTypbl OKPYKAIOIIET0 BO3AyXa Y 36MHOBOIHBIX
Y TPECMBIKAIONIUXCS B OPTaHU3ME TMOHIKAETCS YPOBEHH OOMEHA BEIIECTB H
HACTyMHaeT 3UMHHUMA COH. Y NTHUIl U MIIEKONUTAIONINX, HA00OPOT, MPH MOHMKE-
HUU TeMIIepaTypbl OKPY>KAIOIIEro BO3AyXa OOMEH BEUIECTB B OPraHU3ME YCH-
JUBAETCS, YTO YBEIMYMBAET TEIIONMPOAYKIMIO. HbIpsromme >kMBOTHBIE (J1a-
CTOHOTHE M KHUTOOOpa3HbIE) KpOME TEeMOTIIOONHA UMEIOT MUTMEHT, CIIOCOOHBIN
CBSI3bIBATh OOIBIIE KUCIOPOAA — MU02I0OUH. MHOTHE MyCThIHHBIE KUBOTHBIE
nepel HaCTYIUICHHEM 3acylUIMBOIO CE30HA HAKaIUIMBAIOT MHOTO JKHpa: MpH
€r0 OKHCJICHHH 00pa3yeTcst OOJIBIIOE KOJIMYECTBO BOJIBI.

ITOJIOTHYECKHE AJANTANMU TPEACTABISIOT COOOW BCE TMOBEICHYECKUE
peaxIiy, HalpaBJICHHbIE HA BEDKMBAHHUE OTIECNBHBIX OCOOEH U, ClieoBaTeib-
HO, BHJIa B IIEJIOM. TakuMU peakuusiMU SIBISIOTCS: TIOBEJIEHUE MPU MOMCKE
MUIIA ¥ TIOJIOBOTO TMApTHEPA, BHIKAPMIIMBAHWE TMOTOMCTBA, H30eraHue omnac-
HOCTH W 3alllUTa XU3HU B CIydae YIPO3bl, arpeccusi U YrpOKaroIInue MO3bI.
OcobeHHO 00MbIIOE 3HAYEHUE HUMEIOT MPHUCIOCOONEHUs, O00eCIeYnBaIOIINe
3alUTy TOTOMCTBAa OT BparoB. 3a00Ta O MOTOMCTBE MOXET IPOSBISATHCS B
pasHoit popme. MHorue phIObI OXPaHSIOT UKPY, OTKJIAIBIBAEMYIO MEXKIY KaM-
HAMHU. HekoTopble aMepruKaHCKHE COMBI MPUWIICTUISIOT HKPY Ha OPIOXO U HOCST
e€ Ha cebe Bce BpeMs pa3BUTHsA. MHOTHE pbIObI BEIHAIIMBAIOT UKPY BO PTY WU
naxe B kenynake. JKaGa-moBUTyXa HOCUT OIUIOJOTBOPEHHbIE SHIIA HA CIHHE
710 TEX TOp, MOKa U3 HUX HE MOSBSITCS MOJOAbIE kKa0bl. B oTimmune oT HU3MIMX
MMO3BOHOYHBIX, MITHUIIBI OTKJIABIBAIOT SHIIA B CTIEIIMAILHO TIOCTPOCHHBIE THE3/1a
U COTPEBAIOT MX CBOMM TEJIOM. PomuTenu KOpMST MTEHIIOB U 3aIIUIIAIOT MX
ot Bparos. IIpucnocobnenus, cBa3aHHbIE ¢ 3a00TOM O MOTOMCTBE, OCOOECHHO
CWJIBHO Pa3BHUTHI Y MJICKOIIUTAOIINX.

IIpucnocodjieHHOCTL B MHpPe pacTeHMid. Y pacTeHHil CylIecTBYeT psia
npucrnocobiaeHnii k (akTopaM BHEIIHEH cpeabl. PacTeHus mo-pasHoMy mpu-
crocoOnensl K qeuuurty Biaard. JIMCTbs OAHUX pacTeHUM MOKPHITHl BOCKOBBIM
cioeMm (¢puKyc), Ipyrux — TYCTBIMH BOJOCKaMHU (KOPOBSK JDKyHTapckwii). JIu-
CThsI CaKcayJia MPEBPATUIINCh B «UCTTyHKI». JINCThS THTaKa MEJIKHUE U KECTKHE,
OONBIIMHCTBO BETBEH nMeEroT popmy Komrouek. Kakryc, araBa, ainos oTHOCSTCS K
YHUCIIy COYHBIX pacTeHuil. HekoTopble pacTeHus UMEIOT KOPOTKHUM BEreTalMoH-
HBIA MEPUOJI; JIFOTUK €IKWW, KOCTep J[AaHTOHMM HAYMHAKOT Pa3BUBATHCS PaHHEU
BECHOW WM YCIEBAIOT JIaTh CEMEHA JI0 KOHIIA BEereTanuu. BepOmoxbs KOrouKa,
HOJIBIHD U TTOZI0OHBIE UM PACTEHUS B 3aCyXy BBDKHBAIOT, COPAChIBas JIUCTHSL.
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VY pacTeHuii CymiecTByeT psiJi MPUCIIOCOOICHHUH, CBI3aHHBIX C UX OINBLUICHHU-
em. Pactenusi, onblisieMble HACEKOMBIMH, TIPUBIIEKAIOT UX CBOMMHU KPYITHBIMH,
SPKUMH IIBETKAMH, KOTOPBIC 0OJAat0T MPUIATHBIM 3allaxOM U COJEp)KaT HEK-
Tap. lIBeTkn pacTeHuil, OoNbUIAEMbIC TIPU MOMOIIU BETpa, HA0OOPOT, MEJKHUE,
HEeB3payHbIe, OcCIIBETHBIC, 0€3 3amaxa, ¢ JETKOH MBLILIION.

4 5 6 3 4

Puc.102. Pacmpocrpanenue TIom0B ¢
MIOMOIIBIO KMBOTHBIX U YEJIOBEKA:

1 — nBycemsiHKa perumkn; 2 — 600 IemKoM
JIIOLIEPHBI; 3 — KOP3HMHKA JIONyXa ¢ KPIO4odKa-
MH; 4 — COIUIOAME Y PHHIIHUKA;

5 — BOH3AIOLIMHKCS IO YCTEIH-TIONE;

6 — BOH3AIOLIMECS TUIObI IKOPIIEB.

Puc.103. Pacnpocrpanenue mionos ¢
IIOMOIIbIO BETpPa.
1 — mmox Gepesnr; 2 — Mo Kaparada;
3 — mox knera; 4 — mion ainanra;
5 — mwion siceHst.

VY pacrenuil BCTpeyaroTcs U TaKUe MPUCTIOCOONIEHUS, KOTOPBIE CITIOCOOCTBY-
0T pacIpoOCTPAaHEHHUIO WX IJIOJAOB M CeMsH. PacmpocTpaHsemble ¢ MOMOIIBIO
BETpa IJIOJbI U ceMeHa Oepesbl, Kaparaya, ailjlaHTa, KJIeHa UMEIOT KPbUIOBU/I-
HbI€ OTPOCTKH, CEMEHA XJIOMYaTHUKA CHaO)KeHbI Bojockamu. [Lmonel uepensl,
3Bep000si, JUKOH MOPKOBH, JIOIyXa, POTOTOJOBHHMKA CHAOKEHBI KPIOYKAMH,
KOJTFOYKaMH, BOJIOCKaMH, C TOMOIMIBIO KOTOPBIX OHHW MEIUISIOTCS 3a MIEPCTh
KUBOTHBIX, NE€PhS MTHULL, OJICHKAY YEIOBEKA U PA3HOCATCS Ha OOJIbLIME PACCTO-
saaus (puc.102—-103).

MsicucTbie, COYHBIE KOCTOYKOBBIE M OECKOCTHBIC TUIOMBI MOEHAIOTCS MTH-
[IaMd ¥ JPYTHMMH >KABOTHBIMH, U WX HETEPEBAPCHHBIC CEMEHA BBIACIISIOTCS
C TIOMETOM M TakUM O0pa3oM paCIpPOCTPAHSIOTCS Ha JPYTUE€ TEPPUTOPHH.
CeMeHa U TUI0/bI, PAacCIpOCTpaHsieMble BOAOW, TaKKe UMEIOT HEKOTOPbIE IPHU-
CHOCOOJIEHHUS.

IIpoucxoxaeHue NpUCNOCOOIEHHOCTH OPraHu3MoB. J[apBrH HaydHO 00B-
SICHWJI TIPOMCXOXKJEHHUE CIIOKHBIX MU MHOIOOOpa3HbIX HPUCIOCOONIEHUH opra-
HU3MOB K OIIPEJEIIEHHBIM YCJIOBHUSIM BHEUIHEW cpennl. st MOATBEpIKICHHS
MPAaBUJILHOCTHU TONIOKEHUH [lapBHHA MpoaHaNIM3UpyeM JaHHbIE 00 M3MEHEHUH
okpacku Tena 6adodex. O0 M3MEHEHNH OKpacKH Teja mouTH y 70 BUIOB Uernrye-
KpbUIBIX ObLI0 M3BecTHO HaumHas ¢ XVII-XIX BB. [IpuumHa Takux u3MeHe-
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HUIl ObLTa BCECTOPOHHE M3y4Y€HA Ha MpuMepe 0ab0uKy, Ha3pIBaeMOM Oepe30BOit
nsaenuteit (puc.104). Korma sta 6abouka HEMOABM)KHO CHANT Ha KOpe OeIoif
Oepe3bl, ee TPYIHO 3aMETUTh, CIEIOBATEIbHO, €€ OKPAacKa BBIMONIHIET 3allUT-
nyto ¢ysakuuto. [Tocneqnue 200 neT Bo MHOTHX cTpaHax EBponbl yBelIn4Yuioch
YHCIIO 3aBOJIOB M (PaOPHK, OTXONBI KOTOPHIX B BUJIE MBLUTH M CAXH TOCTETIEHHO
3arps3HSJIM HE TOJBKO TOpOJa M MPOMBINUICHHBIC IEHTPHI, HO W OCEIaii Ha
KOpE, BETBSX U JIUCThAX JEPEBbEB, MpUJaBas UM TEMHbII OTTEHOK. M3BecTHO,
YTO U3MEHEHHE (DAaKTOPOB Cpe/ibl HE MOKET HE BIMATH Ha OOWUTAIOUIME B ITOM
Cpezie OpraHu3Mbl. DTH U3MEHEHHS, KaK OTMEYAJIOCh BHIIIE, OBIBAIOT BPEIHBIMH,
HEHTpaTbHBIMH M TIOJIE3HBIMU. B COOTBETCTBHHM C 3THUM, €CIIH B CEIBCKUX MECT-
HOCTSIX B pe3yJibTaTe MyTallMOHHON M3MEHYUBOCTHU MOSBISINCH 0a00UKH C TEM-
HOM OKpackoil, MX OBICTPO MOENaTd HACEKOMOSIHBIC MTHUIIbl, TAK KaK y TaKUX
6a0o4ek He OBbLJIO0 TOKPOBUTEIHCTBEHHOW OKPACKU. B IPOMBINIIJICHHBIX [IEHTPaX,
HaNpoOTHB, TEMHAasl OKpacka 6abodek, Oymyun cXoxel Mo 1BETY C KOpOoH M BeT-
BSIMH JICPEBBEB, BBIMOIHsIIA 3alUTHYIO QyHKIM0. Takum oOpa3om, B ropogax
YBEJIMYMBAJIOCh YUCIO Oepe30BBIX ISIIEHUI] C TEMHON OKPAacKOM, a B CEIbCKUX
MECTHOCTSIX — CO cBeTIoi. HalOmroneHus 3a HaCEKOMOSITHBIMY IITUIIAMH TTOKa3a-
JIM, 9YTO B MPOMBIIUICHHBIX IIEHTPAX CHHUIIBI, COMKH W JIPYTHe MTHIIBI OOJIbIIe
noeaanu 6aboueK co CBETNION OKPACKOH, a B CEJIbCKOW MECTHOCTH — Oepe30BbIX
MSACHUL] TeMHOTo IiBeta. [lo ompeneneHuio reHeTUKOB, U3MEHEHHE OKPAaCKH
TeJa U MOBEeICHUsT OEPEe30BOH TISACHUIIBI CBSI3aHO C TEHHBIMHU MYTAIHSIMU.
OTHOCHUTENBHOCTH MTPHUCIIOCOOICHHOCTH OPraHu3MOB. [Iprucmoco0ieHHOCTh
OpPraHM3MOB K YCJIOBUSIM Cpe€bl BO3SHMKJIA MO/ BIMSIHUEM E€CTECTBEHHOIO OT-
00opa Ha MPOTSHKEHUM JUIMTEIHLHOIO HMCTOpHYecKoro mpoiecca. Hecmorps Ha
9TO OHA SIBIISIETCS HE aOCONIOTHOW, @ OTHOCUTENIbHOW, TaK KaKk W3MEHEHHE
Cpebl TPOUCXOAUT OBICTPO, a MPUCTIOCOOIEHHUS BOSHUKAIOT MeIeHHO. OTHO-
CUTEIBHOCTh MPUCTIOCOONIEHHOCTH OPraHU3MOB MOXKHO JO0Ka3aTh C MOMOIIBIO
MHOXkecTBa (pakroB. [Ipexxae Bcero, HEOOXOIMMO OTMETUTh, YTO IMPHUCIOCO-
OneHus, BO3HUKIIWE Yy OpraHu3Ma JUIsl 3allUThI
OT OIHOTO BUJA, HE MOTYT OBITh 3()(HEKTUBHBIMU
JUId 3alUThl OT Jpyroro. Hampumep, HIKHUN U
BEPXHUIU MaHIUPh CTEMHOM 4Yepernaxu 3amuiia-
€T €€ OT MHOTUX XHWIIHHKOB, OJHAKO HE MOXKET
3alIUTUTh OT TAaKUX XWIIHBIX MTHI, KaK Opel,
06opozaay, capbld CTEMHOM, KOTOPbIE COPaChIBAIOT
yepenaxy ¢ OOJBIION BBICOTHI HAa KAMHHU, packa-
Puc.104. Topozckas (temuas) IPIBAIOT €€ MAHIMPh U ChealoT. TouHO Tak ke
U cenbckas (cBeTias) opmpr  KOJFOUAsk MIKYpKa €Xa HE MOKET 3alUTHTh €ro
6epe3030ﬁ IS IEHUALIBL. OTO BCEX XHIIHBIX XHMBOTHBIX, B 4YaCTHOCTH, OT
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mucull. M3BeCcTHO, YTO OnacHbIe /Ui MHOTUX >KUBOTHBIX U YEJIOBEKA SJIOBUTHIE
3MeH M0eJAl0TCsl MaHTyCTaMH, €KaMU U CBUHbSIMU. OCBI, IIIMENN HE MOeIa0TCs
MHOTHIMU HACEKOMOSITHBIMU MTUI[AMH, OJHAKO OHU SIBJISIOTCS OCHOBHOM MHUIIIEH
IUI NITUL-OCOE/IOB U3 CeMeiCcTBa ACTPEeOMHBIX, BCTpEYaroUUXcs B OacceilHe
Ceipnapbu. Kpome toro, npucrnocoOneHusi, BO3HUKIINE y OpraHu3Ma B OJHUX
YCIIOBUSX, B JPYTHX YCIOBHUAX MOTYT OBITh OECIIOJIE3HBIMU U JJA’KE BPETHBIMHU.
Hanmpumep, ctpoenne u GyHKIUH pHIO SBISIOTCS MOJE3HBIMU B BOAHOM cpeie,
TOrJ]a KaK B BO3JYLIHON Cpe/ie OHU NMPHUBOAAT K MX ruOenu. JJJIMHHBIE KpbUIbs
U cinaOble HOTM JIACTOYKH, XOTS SIBJISIFOTCS BeChbMa IOJIE3HBIMU B BO3AYIIHOW
cpezne, HO CIy)XaT Cepbe3HbIM MPEMATCTBHEM sl MEpeMEIleHHUs] M0 3eMIIe.
[lepenonku Ha Jankax TOPHBIX TyCeH SIBISIOTCS BPEIHBIMU ISl HUX Ha CyIIE.
WNucTuHKTHL, chopMUpOBaBLIMECS Y KMBOTHBIX IO BIMSHUEM OOpHOBI 3a Cy-
IIECTBOBAHUE U €CTECTBEHHOI0 0TOOPA, MHOI/Aa OKa3bIBAIOTCS Helleaecoo0pas-
HeIMu. Hanpumep, HouHble 6a004YKM 00J1a/1a10T MHCTUHKTOM COOMpaTh HEKTap
c OenpIX 1IBeTOB. BMecTe ¢ TeM Kaxablif U3 Bac HaOMIOAam, Kak OHU MOTUOAIoT,
NpUOIMIKAsACh K MCTOYHMKY OCBelleHus. Bce atm m MHorue apyrue (hakTsl
CBHJIETENILCTBYIOT O TOM, YTO IPUCHIOCOOIEHHUS] OPraHU3MOB SIBJISIFOTCSL OTHOCH-
TEJIbHBIMH, @ HE aOCOJIOTHBIMU.

KiamoueBble cioBa: BLI)KI/IBaeMOCTL, KOHKypeHTOCHOCO6HOCTB, MpOU3BOACTBO
HOpMaJ’ILHOfI HaCJICACTBCHHOCTH.

Bomnpocsl u 3aganus:

1. Pacckaxute 0 MOp(HOIOrHYECKOH MPUCTIOCOOICHHOCTH.

2. KaxkoBa poss npucnocoOlieHuld B MUpe pacTeHUI?

3. Kak MOxHO 000CHOBaTh OTHOCHTEIHHOCTH IPUCIIOCOOICHHS B OpraHu3Max?

4. Vcnonb3ys 3HaHUS, TOTYYECHHBIC TIPU U3YYEHUH 300JI0THH, IPUBEIUTE IIPUMe-
PBI ATOJIOTHYECKON aanTaluy y MIIEKOUTAIOIINX KUBOTHBIX.

3aganusi Al caMOCTOATENBLHOI padoTwl: 1. PaccmoTpute mronmbl KieHa, Ka-
parada, omyBaHUYWKa, PETIEHUKA, SIKOPIIEB, MOBWIHMKH, Tymas. Onpenenure, Kak
OCOOCHHOCTH MX CTPOCHHS CBSI3aHBI CO CITOCOOOM PacIpOCTpaHEHHUS.

Ha3Banmue Cnoco0d
pacreHust pacnpocTpaHeHust
2. PaccmoTtpuTe pacTeHus: BEpOIIOKBIO KOIOYKY M KOPOBSIK. ONpeaenuTe mpucioco-
OJEHHOCTB ATUX PACTEHUHU K ASPHUIUTY BIAKHOCTH.
3. OmnpenenuTe MpU3HAKK TPUCIIOCOOICHHOCTH 3TUX JIBYX PACTCHUH MPOTHB MOE/a-
HUS KUBOTHBIMH.

Tun niioxa Ipucnocod1eHHOCTH

Ne Pacrenns Apanranus K BJIAKHOCTH IIpucnocodeHHOCTH

1 | BepOumtoxbs KOIOUKa

2 | Kopossk
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JIABOPATOPHASA PABOTA Ne 4

Tema: VzydeHne npucrnocoOIeHus )KUBBIX OPTaHU3MOB K Cpefie.
Heab aa6oparopHoro 3ansitusi: l3yuenue (opMm mpucnocoOneHuss op-
raHu3MoOB K CpcCac O6I/ITaHI/I$I; BbISIBJICHUA  [IPU3HAKOB HpI/ICHOCO6J'I€HI/I$[

NTHUI] K BO3/YXY, pbIO K BOJIE, Yepernax K CTEIHbBIM yCIIO

BUAM

JlaGopaTopHbie 000py1oBaHusi: ppIObI B aKBapuyMe, MOIMyTrail, KaHapelka B
KJIIETKE, Yepernaxa U3 «OKMBOT'O yIoJIKa», WM UX PUCYHKH.

Xoxa padoTbI:

1. Paccmotrpute momnyrasi, KaHapelKy B KJIETKE, UM UX dydelia
2. Omnpenenurte BHEUIHKUE MPU3HAKH TMPUCTOCOOIEHUS NTHIL K MOJETY.
3. Ha ocHOBe 3HaHMH, MOJyYEHHBIX HA YPOKaX 300JI0TMH, OOBSCHHUTE MpH-

CIOCOOJIEHNE BHYTPSHHUX OPTaHOB NTHII K TIOJNETY.
4. 3arnonHUTE TAOIUIY 1O pe3yJIbTaTaM MCCIICTOBAaHHBIX [T

AHHBIX.

IIpu3Haku nrui

Ilpucnocodaenust

Mopdosoruueckue IpUCIoCcoOICHUS MTUIT K TIONETY

[Tpu3Haku MpUCIIOCOOTICHUS MITHUIL K MTOJETY B CKEIeTe

[Tpu3HaKy MPUCTIOCOOTSHNS NMITHIL K ITOJIETY B OPTaHaX TbIXaHUS

[Tpu3Haku mpucrocoOiIeHus] NTUL K HONETY B MUIIEBAPUTEIHHOM
cucTeme

OTHOCHTEILHOCTD HpI/ICHOCO6J'IeHI/I$I IITUL K ITOJICTY

5. Ha ocHOBe 3HaHUH, MOJIYYEHHBIX HA yPOKax 300JIOTMH

, OIPEIEIUTE MpH-

CIOCOOJIEHHUST BO BHEIIIHEM M BHYTPEHHEM CTPOCHUHU PhIO K BOIHOM cpee.
6. 3anomHuTE TAONMMITy TIO Pe3ybTaTaM MCCIIEIOBAHHBIX JaHHBIX.

Ipuznaku poiod

Ilpucnocod/eHus

[TpuzHaku peId

Mopdonoruueckue npucnocoOieHus peId K BOAHOM cpene

OTHOCHUTENBHOCTD PUCTIOCOOICHUH PBIO

7. Ha ocHOBe 3HaHMiA, MOTyYEHHBIX Ha yPOKaxX 300JI0THH, ONpeeanTe Mopdoo-
TMYECKHE U ITOJIOTUUECKUE TIPUCTIOCOOIEHUS Yepenax K )KU3HU B ITyCTBIHSX.
8. 3anonHuTE TAOIMILy IO PE3YJIbTaTaM MCCIIEI0BAHHBIX JaHHBIX.

IIpuznaku 4depenaxu

Ipucnocodnenus

Mopdonorudeckne IprCIocoOIeHUS Yeperax K dKU3HU B ITyCTHIHIX

DTONOTHYECKHE MTPUCIIOCOOICHHUS Yeperax K )KU3HU B ITyCTBIHAX

OTHOCHUTENBHOCTD NPUCTIOCOONCHUHI Uyepenax

9. Onpenenute COOTBETCTBYIOIIMIA THIT TPUCIIOCOONICHUH KaXK0TO JKUBOTHOTO.
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Ipucnocodienune KMBOTHBIX
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10. Ha ocHOBaHMYM 3HAHWI O NBHXKYIIMX CHJIAX IBOJIONHUU OOBSICHUTE MeXa-
HU3M BO3HMKHOBEHMSI IPUCIIOCOOIECHUH.

§ 4. CUHTETHYECKAS TEOPHUA 2BOJIOIIUN

[lonmynsAuusa — HaMMEHbLIEe MOAPA3/IETICHUE BUIA, U3MEHSIOIIEECS BO BpeMe-
HU. BOT mouemy momynsius npencTapiseT co00i AeMEHTApHYIO €INHHILY 3BO-
mouun. OTaenbHble 0COOM HE MOTYT BBICTYIIAaTh B KaU€CTBE €IMHUI] IBOJIIOLINY,
TaK KaK OHHU MPEJICTABISAIOT COOOH TOJIKO OIHO OHMOJOTHYECKOE ITOKOJICHHE,
KOTOpPO€ MMEET OIpPaHUYEHHBIN CPOK CyIeCcTBOBaHUs. Bkiag opranusma B 3BO-
JIFOLIUIO COCTOUT B TOM, YTOOBI MIE€PEAATh TeHbl CBOMM ITOTOMKaM. 3aMETHBIMU U3-
MEHEHUS MOTYT CTaTh TOJILKO B TOM CIIy4ae, €CJIM OHU HAKOMATCS Y TPYMIIbl 0CO-
Oeii m OymyT COXPaHATHCS HA MPOTSDKEHUH psijia mokojieHuid. [loatomy nMeHHO
MOMYJISILMS KaK COBOKYITHOCTh MHOTOYMCJIEHHBIX OCOOEH SBIISIETCS dJIeMEHTap-
HOM 3BOJIOUMOHHOM CTPYKTYpPOU. DBOJIOLMOHHBIE W3MEHEHHUs, MPOTEKAOLINE
Ha HOIYJISIHMOHHOM, BHYTPUBUIOBOM YPOBHE, Ha3bIBAIOT MUKPOIEOTIOUUEIL.
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NMeHHO B MOMyJISIUUU CO3JAI0TCS TEHETUYECKUE MTPEANOCHUIKN I SBOJIO-
HMoOHHOro mpornecca. IIpu sTom, yem Oosee M30IMpoBaHA JaHHAS MOIYJISALMS
OT JIpyTux, TeM Oonee crnenn(UIHON CTAHOBUTCS OHA MO CBOMM T'€HETHYECKUM
0co0eHHOCTAM. M30mA1ust MOXKET MPUBECTH MOMYISIHUIO K MPEKPAILICHUIO CKpe-
IIUBAHUS €€ 0co0el ¢ 0COOSMU JPYTUX MOMYISIIAKA 3TOro e Buaa. [lomoOHoe
000CcOo0eHHE MONYNIALMU OT APYTUX MOMYJALMN BHJIA MOXKET CBUAETEIbCTBO-
BaTh O MOSBICHUM HOBOTO (JIOYEPHETO) BUAA, KAYECTBEHHO OTIMYAIOLIETOCS OT
TOTO, B COCTaB KOTOPOTO TOMYJISIHMS BXOAWIA paHblie. [eHohOHA MOmymsiuu
XapaKTepu3yeT €€ TeHETHUECKYI0 CIEeUU(UIHOCTh, YTO OTIUYACT €€ OT JAPYTuX
nonyasiuid Buaa. CreaoBarenabHO, MOMYIISLUS SBISETCS 3JEMEHTApHOM IBOJIIO-
LMOHHON CTPYKTYpPOH, TA€ NPOTEKAIOT AJIEMEHTAPHBIE SBOJIFOLIMOHHBIC SIBJICHHUS.

K XX B. chopMupoBairchk HOBbIC OTPACIId OMOJIOTUYCCKON HAyKH — FCHETH-
Ka, DKOJIOTHSI, MOJIEKYJIsipHasi Ononorus. B pesynbrare CTBIKOBKH KJIACCUYECKOTO
JapBUHU3Ma C 3TUMU HayKaMH1 ObljIa CO3JaHa CHHTETUYECKAs TEOPHS SBOJTIOLIUU —
3TO COBPEMEHHAs IBOJIOIMOHHAS TEOPHUs, OCHOBBI KOTOPOW OBLIM 3aJI0KEHBI
C.C. YerBepukoBbiM (1926), 00beAMHUBIINM JAPBUHU3M C KJIACCHUECKOM re-
HETHKOM. DJTa Teopus MOIy4wuja pa3BUTHE B pabOTax aHIIMICKOTO YYEHOTO
JIx. Xakcnu (1942), koTopbIit TPOAOIDKUI pa3padOTKy KOMIUIEKCHOTO MOIXO0/a
K TIpoIIeccaM SBOJTIOLMHU Ha 0a3e COBPEMEHHBIX JOCTHKCHUN T€HETUKH TOIYJIsi-
LU, MONEKYISIpHOW OMOIoruy, 3BoMtoK Onochepsl. OCHOBHBIMHU TOIOKEHH-
SIMU 3TOU TEOPUU SIBJISIFOTCS CJICIYFOIIUE:

1. ITonynsauusa — HaMMEHbILAsL, YIEMEHTapHAs SBOJIOLUOHHAs CAMHULIA.

2. DJeMEeHTapHBIM 3BOJIIOIIMOHHBIM COOBITHEM SIBISIETCS N3MEHEHHE TEHEe-
THYECKOIO COCTaBa IOIYJISALIHH.

3. Marepuanom it S3BOJIFOLIMU CITY>KAaT, KaK MPaBUIIO, MEJIKUE, JTUCKPETHbIE
M3MEHEHUS HACJIEICTBEHHOCTH — MYTallUH.

4. JIpmwxymuMu (GakTopaMu SBOJIIONNHU SIBISIOTCS: MyTalliHi, KOMOMHATHB-
Hasi U3BMEHYUBOCTb, MTOMYJISILIUOHHBIE BOJIHBI, Apei() FTeHOB — FT€HETUKO-aBTOMa-
TUYECKHUE TIPOIECCHI, MUTPAIUs, H30JSIUSI U €CTECTBEHHBIM 0TOOp, BOSHHUKA-
IOUIH B mporiecce OOphObI 3a CyIIEeCTBOBAHUE.

5. MyTanuoHHBIN MpoIecc, KOMOMHATUBHASI N3MEHYMBOCTD M TIOMYJISIINOH-
HBIE BOJIHBI UMEIOT CIIy4YalHbI M HEHAIIPaBJICHHBIM XapakTep.

6. EnMHCTBEHHBIN HaNpaBISIONMiA (PaKTOp BOJOINHA — €CTECTBEHHBIN OT-
00p, BO3HUKAIOLINI Ha OCHOBE OOPHOBI 3a CyIIECTBOBAHUE.

7. DBONIOLNS — MOCTENEHHBIN U JUTUTEIbHBINA TTPOIIECC.

8. Bua, kak mpaBMIIO, COCTOMT M3 MHOXKECTBA COMOTYMHEHHBIX, MOp(doIo-
THYECKH, (PU3MOIIOTHUECKH M TEHETUYECKU OTIUYHBIX, HO PEMPOTYKTUBHO HE
M30JIMPOBAHHBIX €IMHHUILL — IIOJBUIOB U ITOIYJISLAMN.
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9. OOMeH anmensMu, TOTOK TEHOB BO3MOXHBI JIUIITh BHYTPH BUJA.

10. DBomroLMs HOCUT JUBEPreHTHBIM XapakTep, T. €. OJUH TAKCOH MOXKET
CTaTh MPEAKOM HECKOIBKHUX JJOUEPHUX TAKCOHOB, HO KaX bl BUJ UMEET €UH-
CTBEHHBIN MPEIKOBBIM BUI.

11. MakpoaBOJIIOIMS HA YPOBHE BBIIIE BUAA (POJI, CEMEUCTBO, OTPSIT | T. 1I.)
UJIET JUIIb MyTEM MUKPOIBOJIIOIMH; HE CYIIECTBYET 3aKOHOMEPHOCTEN MaKpo-
ABOJIIOIMHU, OTJIMYHBIX OT 3aKOHOMEPHOCTEH MUKPOIBOJIOLIHUH.

KioueBbie ciioBa: MUKPOIBOMIOLHS, TeHOPOH, Apeli( TeHOB, MOMYIAHOHHASL
BOJIHA, 000COOIEHHOCTD.

Bomnpocs! u 3aganus:

1. OOBsicHUTE CYIIHOCTH Apeiida TeHOB.

2. O0bsicHUTE CYHIHOCTD MOMYJSIIMOHHOM BOJHBI.

3. OOBSICHUTE CYNTHOCTH 000COOICHHOCTH.

§ 45. BULJOOBPA3OBAHUE

OO0pa3oBaHue HOBOTO BHA MPOUCXOIUT B MpeAeiax MOMyJSUA — IEMEH-
TapHOW CIMHMIIBI ABOJIONMHU. YUEHBIC pa3IM4aloT TPU crocoda BUA000pa3oBa-
Hus. [lepBoiii crmocod — mpsMoe mpeoOpa3oBaHUe OHOTO BUAA B Apyrou. [Ipu
3TOM KOJIMYECTBO BUJIOB B IIPUPOJAE HE U3MEHSETCH.

Bropoii cioco6 — rubpuanzanus 1ByX BHUIOB, MPUBOASILIAS K IOSBICHUIO

HOBOTO, TPEThETO, BHJA. TpeTuil crmocod — pacxoKIEeHHE MPU3HAKOB, WU JIU-
BEpreHIns, TPHUBOAAIIAS K TOSBICHUIO HOBOro, Buma (puc.105). Kaxmprii
BUJI — 3TO 3aMKHYyTas reHerndeckas cuctema. OcoOu OTHOTO BHAA MOTYT JIPYyT
C JPYrOM CKpEIIMBaThbCsi W JaBaTh IUIOAOBUTOE IMOTOMCTBO. J{MBEpreHTHOMY
BUZI000PA30BaHHUIO TIPEALIECTBYET BO3HMKHOBEHHUE
M30JIUPOBAHHBIX TIOMYJISIIMA BHYTPH TPEIKOBOTO
Buja. CymiecTByroT pasHble (OpMbI BHYTPUBHIIO-
BoM m3omsiuu. Ilponecc o6ocobneHus: nomysauun
U TIEpexXo]l €€ B KaueCTBEHHO HOBOE COCTOSIHUE —
BUJ — Ha3BIBAIOT MUKPOIGOTIOYUell, a Pa3ICICHIE
BUJIa HA JIOYEPHUE BUJIBI — BUO00OPA308AHUEM.

N3yuenne BuI000pa3oBaHUsl CTAJIKUBACTCS
C IByMsl TPYAHOCTSMHU: BO- IMEPBBIX, BUA000Opa-
30BaHHE B TPUPOJIC MPOMCXOZUT B TCUCHHE UTH-  pye 105, TTporece BOsHUK-
TEIBHOI'O BPEMEHH, BO-BTOPBIX, 3TOT MPOLECC Y HOBEHHS HOBOTO BH/IA:
PasIMYHBIX OPTraHU3MOB NPOTEKAET MO-PA3HOMY. |- (iteTHUECKHil, 2 — THOpH-
[Ipu u3MeHEeHUN YCIOBHUH KU3HHU YMCIO WUHIUBU-  IW3aIus, 3 — IMBEPTEHIIHL.
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IyaJbHBIX Pa3InIMii 0COOCH OTHOTO BUIA B PE3YJIbTaTe €CTECTBEHHOTO 0TOOpa
YBEJIMUMBACTCA U OTMEUACTCS PACXOKIEHUE TMPU3HAKOB BHYTpU BuIa. B pe-
3yJabTaTe BHYTPU OJHOTO BHJA 00pa3yeTcss HECKOJIBKO TPYMI ¢ Pa3HbIMH IPH-
3HaKaMu U cBoricTBamu. EcTecTBeHHO, 4TO 00ph0a 32 CyIecTBOBaHUE B OOJIb-
IIMHCTBE CJIy4aeB MPUBOINUT K MOCTEIIEHHOMY BBIMHUPAHHUIO MPOMEKYTOUHBIX
($hOopM M BBDKMBAHUIO TE€X, KOTOPHIE MPUCTIOCOOMINCH K U3MEHUBIIEHCS Cpejie.
TakuM myTeM OT OHOTO POAOHAYATBLHOTO BHJIa B HCTOPUYECKOM IpoIiecce 00-
pasyeTcst HeCKOJIbKO HOBBIX BUIOB. CoracHo yueHuto J[apBruHa, HOBBIC BHJIbI
BO3HUKAIOT 33 CUET HACJICTIOBAHUS U3 MOKOJICHHS B TIOKOJICHHUE U TIOCTEIICHHO-
TO HAKOIJICHUS HE3HAUYNUTEIHHBIX U3MEHEHUH, MPUOOPETECHHBIX OPTaHU3MaMH B
OHTOTEHE3e. B pesyibrare mprcnocoOaeHUsT OpraHu3MOB BHYTPH OHOTO BHJIA
K Pa3JIMYHBIM YCIOBHUSM 00pa3yeTcsi HECKOJIBKO HOBBIX BHJIOB.

Ha puc. 106 orpaxeHo BOZHUKHOBEHHE U3 BUJa A — Tpex, U3 Bujaa b — nByx
HOBBIX BHIIOB. Kak BHIHO W3 pUCYHKa, M3MEHEHHS B HOBBIX BHIAX A, B CBOIO
odepe/b, IPUBEN K 00pa3oBaHuio 14 HOBBIX BUIOB. B OTAEIBHBIX CIydasx HO-
BbIC BHIbl BOHUKAIOT B PE3yJIbTaTe MOCTEIICHHOTO U3MEHEHUS POAOHAYATIHLHOTO
Buja. [IpumepoM 3Toro MoxeT ciykuth oopazoBanue Bua0B E'°) F!° mpu mocre-
neHHoM m3MeHeHud BUIoB E u F.
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Puc.106. IlosiBieHne HOBBIX BUJIOB COTJIACHO AOKTpHHE JlapBHHA.

B pe3ynLTaTe CTBIKOBKM T'CHCTHMKH, OJKOJOI'MH, CHCTEMATHKU H leyrI/IX
€CTECTBEHHBIX HAayK C KJIACCHUYCCKUM JapBUHH3MOM OBUIM HAKOIJICHBI MHO-
TOUYUCIICHHBIC JAaHHBIC O 61/IOJ'IOFI/I‘IGCKOM BUJC, €0 COCTAaBC, BOBHMKHOBCHHNU
HOBBIX BUAOB. COIIacHO 3THM JAHHBIM, JIO00H OHMOJIOTMYECKHUN BHUI HUMEET
MOJIMTUITUYECKOE CTPOCHME, T. €. OH COCTOMT M3 0COo0ei, Ooyee MM MEHee
pa3IMyaroIIuxcs B MOP(OIOrnIecKoM, (HU3HOIOTHUECKOM, IKOJIOTHUECKOM H
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reHeThYeckoM oTHoIeHusx. OOpa3oBaHue
HOBOTO BHJIa TTPOUCXOMIUT BCJIEICTBUE CO3-
JaHUS HOBOTO TeHO(OHIA 3a CUET pa3py-
IIEHUs] COBOKYITHOCTH B3aWMOCBSI3aHHBIX
T€HOB M XPOMOCOM POJOHAYaIBLHOTO BUA.

B npupone HabGmromaercst aBa crmocoba
BHU1000pa3oBanus (puc.107).

1. Amtonatrpuueckoe (reorpadudeckoe)
BH1000pa3oBanue. 2. CUMITATPUYECKOE BU-
1000pa3oBaHME.

[TepBoIii BU BHIOOOpa30BaHUS CBSI3aH C
BO3HUKHOBEHHEM IMPOCTPAHCTBEHHO-TEPPU-
TOpHUANILHBIX OapbepoB. BTopoit BuI BEAET  Puc.107. A — nosiBIieHHE aJuIomNaT-
K (hOpMHUPOBAaHUIO HOBBIX BHJIOB Ha OCHOBE  PHYECKHX BHIOB; B — nmosBienue
BO3HUKIIECH OMOJIOTHYECKO# (PermpoayKTHB- CUMIIATPUYECKUX BUIOB.
HOM) M30JISILINH.

1. Ansionarpuyeckoe BHI000pa3oBaHue — HOBBIM BUJI MOXKET BOBHUKHYTh
W3 OTHOM WJIM HECKOJIBKUX CMEKHBIX MOMYJISALNN, PACIIONIOKEHHBIX Ha Tepude-
pUM apeana MCXOJHOTO BUAa. BumooOpazoBaHUe MPOUCXOTUT MPU HAPYIICHUH
LEJIOCTHOCTH ((pparMeHTanumn) apeasga MIMPOKO PacpOCTPAHEHHOTO POIUTEIb-
ckoro Buaa. ['eorpaduueckoe BUI000pa30BaHUE MPOUCXOAUT B TEX CIydasXx,
€CTM OT/ACTbHBIC TOMYJIAIUNA BHAA OYIyT TOTHOCTHIO Pa3beIMHEHBI Pa3iny-
HBIMH TPOCTPAHCTBEHHO-TEPPUTOPUATHLHBIMU OapbepaMu: TOPHBIMU XpeOTaMH,
peKamu, JieCaMu, CTEISIMH, MOPSIMHU, IyCTBIHSIMHU, TOPOJCKUMHU 3aCTPONKaMHU.
Otu Gapbepbl CTAHOBSTCS TMPEMSTCTBHEM I BCTPEYH OCOOEH M MPEpHIBAIOT
OoOMEH TeHaMH MEXIy MOMYJISIUSIMUA BUAa. B pe3ynbrare eCTeCTBEHHOTO OT-
0opa cpeny HUX HAKAIUTMBAIOTCS aJUICTH, COOTBETCTBYIOIINE STHUM YCIIOBHSIM.
[Iponomxkaromiasicst AMUTENIbHOE BpeMsl Teorpauueckas U30JSAIHs TOMyISIIH
MPUBOAUT B KOHEYHOM HTOTe K OMOIIOTMYECKOM H3OJSAIMH, T. €. K HEeCKpe-
IIMBAEMOCTH C OCOOSMH JIPYTHX TIOMYJISIIMA ATOrO BUAA. Pa3nuuHbie MOIBU-
Il (ha3aHOB IMPOM3OILIN B pe3ynbTare reorpadudeckoit nzomsnuu (puc.108).
Knaccuueckum npumepom reorpauyeckoro BHI000pa30BaHusl, CIYKUT MOSIB-
JICHHE psAJla BUJOB TAPBUHOBBIX BBIOPKOB Ha ['ananarocckux octpoBax. B o3epe
Baiikan cymecTByrOT MHOTOUHCIICHHBIE BUABI MOJITFOCKOB, paKOOOpa3HBIX, PHIO
W 4epBel, KOTOPBIC HUT/IE OOJIBIIE HE BCTPEUAIOTCS. ITO OOBSCHSACTCS TEM, UTO
20 muH neT Haza o3epo baiikan ObLIO OTAENIEHO OT IPYTUX BOAHBIX OACCEHHOB
B pesynbrare oopazoBanus rop. TouHo Tak ke oburtarommii B Ceipapbe u AMy-
Japbe BUJ phI0 — JDKETOMAaTOHOC — TOSBHJIICS B pe3yJbTare TreorpaduaecKoi
n30isnd. JIKEI0maToHOC OTHOCHTCSI K JPEBHUM OCETPOBBIM, M OJIM3KHE K

197



1 HEMY BHJIbI pbIO BCTpeyaroTcsi B pexe Muc-
cucurn (CeBeprnas Amepuka). HarmsimHbiM
IpUMEpPOM BUA000pa30BaHUs B HarpaBiie-
HUU Teorpa-(puueckoi U30JISLHUN SBISETCS
TaKKe poJl XJIOMYaTHUKa. Bubl 3Toro poxa
OTIEJSUIACH APYT OT Apyra HayuHasi ¢ Me-
JIOBOTO Mepuojia M pacHpOCTPAHUINCH I10
3 Awmepuke, A3un 1 ABCTpaJInu.
2. Cumnarpuveckoe BHA000pa30-
Banue. HOBBIM BUJ BO3HUKAET BHYTpHU
apeaja UCXOJHOTO BUJA, T. €. BUJ000pa3o-
BaHUE MPOUCXOAUT HA OAHOW TEPPUTOPHH.
['maBHBIMM MEXaHU3MAMHM SIBJISIOTCS MyTa-
LIMH, XPOMOCOMHbBIE MEPECTPOINKHU, IOJIH-
IUIOUAMSI, TUOpUIU3aLUsl, MPUBOASIIUE K
TEeHETUUYECKON M30JISIUU MEXKIY POJICTBEH-
6 HBIMH TIOMYJSIUSAMU U (POPMUPOBAHHUIO
HOBBIX BUJIOB. BOJbIIyIO pOJIb MOTYT ChI-
rpatb U 3Konoruueckue Qakropsl. M3onu-
POBaHHbBIE TMOMYJSLUUU PACIPOCTPAHSAIOTCS
B OJTHOM apeajie ¢ poJoHaYaIbHbIM BUJIOM.
Hampumep, usBectHo, uro B o3epe Jlanao,
Bo3HuKIIeM Ha Oumunnunax 10 Teic. et
TOMY Ha3aj, TOJBKO OT OJHOTO E€IMHCTBEHHOTO POAOHAYaJIbHOIO BHJA DPbHIO
obOpazoBajnochk 18 BuAOB prIO, a OT OAHOTO POJAOHAYAIILHOTO BHIA M3 OTpsaa
OOKOIIIaBkI (BBICIIHE pakooOpasHbie) — 250 HOBBIX BHIOB. 3apOXKICHHE HOBBIX
BUJIOB MOKET MPOUCXOIUTH B PE3YJIbTATE SKOJOTMUECKON H30JIALUH, I0ITOMY
JTaHHYI0 (hOpMy BHI000pa30BaHuUs 4aCTO HA3bIBAIOT 3Kkonoruueckoi. [lonararor,
YTO TISATH BHUJIOB CHHUI[ OOPa30BaIMCh B CBSI3M C IHUIIEBOM CIICIIHAIA3AIUCH:
0 BBIOOPY MECT KOPMEXKKH, IO COCTABY IMOENAEMBIX KOPMOB, IO CIIOCOOaM UX
noucka u 106sruu. Hanpumep, cuHuia Oonpiuasi MUTaeTCss KPyIHbIMUA HAcEKo-
MBIMH; JIA30pPEBKa U MOCKOBKA JI00BIBAIOT MEJIKUX HACEKOMBIX B LIENISX KOPBI U
B NIOYKaX, XOXJ1aTas CUHUIA [MUTAETCSI CEMEHAMU XBOMHBIX JI€PEBHEB.

K npyro#i ¢opme cummarpudeckoro BUA000pa30BaHMsI OTHOCST BHE3AITHOE
o0pa3oBaHHE BUJOB, MPOUCXOASIIEE B PE3YIBTATE XPOMOCOMHBIX, T€HOMHBIX
MyTauui 1 rTuOpuau3auy. B oTaenbHbIX ciydasix Npy JIeIeHUH KJIETOK MO/ BO3-
JICCTBUEM BHEITHUX (PAKTOPOB HAPYIIAETCS PACIPENICIIEHUE XPOMOCOM MEXKTY
JOYEPHUMH KJIETKaMH. YBEJIIMYEHHE WM YMEHBIICHHUE YHCa XPOMOCOM B OT-
JENBbHBIX CIIy4asx JIEKUT B OCHOBE OOpa3oBaHMs HOBBIX BUIOB. Hampumep, B
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Puc.108. IloxBuxa da3zamos.
1 — Cemupeuenckuii; 2 — KaBka3ckwif;
3 — Mypraockwii; 4 — SIMOHCKWiA;
5 — XuBuHCKU; 6 — MaHBYKYpCKUiL.



pOZE CKEP/Ibl U3 CEMEHCTBA CIOKHOIIBETHBIX BCTPEUAIOTCS AaHEYTIJIOWIHBIC BHUIBI
¢ 3,4,5, 6 u7 xpoMmocoMaMH, B pojie WiaKa — BUJIbI, coaepkaiue oT 12 no 43
xpomocoMm. [Ipu HeGMaronpusITHBIX YCIOBUSIX MPOUCXOSAT U3MEHEHHUS B BEpETe-
HE JeTICHUS KJIETKU. JTO, B CBOIO OYepe/lb, MPEMSATCTBYET PACXOXKACHUIO XPOMO-
COM K 000MM TOM0caM KIeTKH. [109ToMy KOMM4YecTBO XpOMOCOM B MAaTEPHHCKOU
KJIETKE Y/IBAaBACTCSI, TIOSBIISIFOTCS TTOJIMIUIONIHBIC BUIBI. Hampumep, cymecTBy-
10T BUJIbI XJIOMMYATHUKA € 26 U 52 XpOMOCOMaMH. YCTaHOBJICHBI, HAPUMED, BUJIbI
pona xpuszantem ¢ 18, 36 u 90 xpomocomamu, BUbI posa Tabaka ¢ 24, 48, 72,
BUJIBI TIeHUIIBI ¢ 14, 28, 42 xpomocomamu. [lomuruionaapie BUabI Ooiee mpu-
CrocoOJIeHBI K HEONMArompuaATHBIM yCJIOBHUSM BHEIIHEH CPENbl 10 CPAaBHEHHIO C
BUJIaMH, UMEIOIIMMU JUTUIONIHBIN Ha0op XxpomocoM. [Tonuronaamu siBIstoTCS
MHOTHE XO3SHUCTBEHHO LIEHHBIE PACTEHMs, HAIpUMeEp TabakK, XJIOMOK, CaXapHbIii
TPOCTHUK, Kope 1 ap. [Tonuruionipl BCTPEYaroTCsl Cpeu KUBOTHBIX, HAITPUMED
y pbIO, Ky3HEUHKOB, Y€PBEH, HACEKOMBIX M IPYTUX >KUBOTHBIX.

WNuorna BumooOpa3oBaHuEe MPOMCXOAUT 3a CUET THOPUAM3AIMU C TTOCTe-
IYIOIMM yABOCHHEM dHclia XpoMocoM. braromaps yaBOeHHIO XpOMOCOM B
TaKUX OpraHuzMax (HOpMHUPYIOTCS HOPMaJbHBIC TMOJOBBIE KIETKH W PAa3BUTHE
MOTOMCTBA WAET Oe3 HapymeHud. Hampumep KynmbTypHas ciuBa ¢ 2m = 48
XpOMOCOMaMHM, BO3HHUKIIA MyTEeM CKpeluBaHus BullHsA (11 = 16) ¢ TepH (1 = &)
C TMOCJIEAYIOIUM YIABOCHHUEM YHUCIIa XpOoMOCOM. [0 MHEHMIO y4YeHBIX, BUIbI
XJIOITYaTHUKA Xirzutum u barbadenze ¢ HabopoM XpoMOCOM 52 TIOSIBHIIUCH B pe-
3yJbTaTe CKpeluBaHus Mex 1ty coooil BuioB raymondi u herbatceum c apyrum
BUJIOM, TOXX€ UMEIOIUM 13 XpoMOCOM B raruiouHoM Habope, U Mocieyromie-
rO YABOCHHUS YMCIIa XPOMOCOM THOPHU/IOB.

KiioueBble cioBa: muBepreHIys, ruOpuan3anys, preTndeckoe BUI000pa3oBaHue.

Bonpocsl u 3aganus:

KakoBbI 3aTpyHeHNS BOCIPUATHS TIOHATHS «BHI000pa3oBaHMe»?
OxapakTepu3yiTe 3HaYCHNE MyTaIlid B BUI000Pa30BaAHIH.
Oxapakrepusyiite cxemy Ha puc.106?

OO0BsCHUTE MEXaHU3M AJLTONATPUYECKOTO BHI000PA30BAHMS.
OO0BsCHUTE MEXaHW3M CUMIIATPHYECKOTO BHI000PA30BaHMS.
CormocTaBpTe aUIONATPUIECKOE U CUMIIATPUUECKOe BUA000pa3oBaHue.
[Touemy y KUBOTHBIX MOJUILIONIHOE SIBJICHUE BCTpeUYaeTcs pexe?

Nk WD =

3apanus AJ1s1 CAMOCTOSITEJILHOM PadoThI:
3aganue 1. Mcrons3ys 3HaHMS, MMOTyYeHHBIE HA ypOKaX OOTAHWUKH M 300JOTHH,
MIPUBEIUTE TPUMEPHI AJUTONMATPUYECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHUS.

O6pa30BaHI/IC AJJIOMMaTHYCCKHUX BUI0B O6pa30BaHI/IC CUMIIATPpUYCCKUX BUAOB

3ananue 2. M300pa3ute B cxeme dTarnbl BUI00OPa30BaHHUS.
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§ 46. MOJEKYJISIPHBIE, IUTOJIOT MYECKUE,
SYMBPUOJIOTMYECKHUE, CPABHUTEJTHbHO-AHATOMHUYECKHUE
JIOKA3ATEJBCTBA DBOJIOLAU

DBOMIIOLMS — 3TO OYEHb JUIMTEIbHBIA MCTOPHUYECKHUN MPOLIECC, KOTOPBIM He-
BO3MO)KHO HETIOCPEICTBEHHO HAOMIONATh Ha MPOTSHKCHWU OTPAHUYCHHOTO Bpe-
menu. [Iporeccrl opMupoBaHUs KPYIHBIX TAKCOHOB MOTYT MPOJOJIKATHCS MHJI-
moHbl JeT. [Iponecc oOpa3oBaHus U3 BHIOB HOBBIX POJIOB, U3 POAOB — HOBBIX
CEMEICTB U TaK J1ajiee Ha3bIBAIOT MAKpPO3BOJIIOLMENH. MaKpO3BOIIOLMS — HAJ[BU-
JI0Basi HBOJIIOLMS, B OTVIMYME OT MUKPOIBOJIIOLIMH, POUCXOJAIIECH BHYTPH BHJIA,
BHYTpPU €ro MOMyNSAMiA. MakposBorous — mnporecc GOpMUPOBAHHS KPYITHBIX
TaKCOHOMHUYECKHUX TIPYIII — POIOB, CEMENUCTB, OTPSIIOB, KIACCOB, TUIIOB, CEMbH,
KaTeropuu, Kjlacca, MPOMCXOAUT B UCTOPUYECKU TPaHIMO3HbIE IPOMEKYTKHU Bpe-
MEHH, MMOATOMY OHA HEAOCTYIHA HEMOCPEICTBEHHOMY M3y4eHHI0. PeanbHoe cy-
IIIECTBOBAHUE HBOJIFOIMOHHBIX IPOLIECCOB MOATBEPKIAIOT (PaKThl, MOTyUYCHHBIC
pa3HbIMU €CTECTBEHHBIMU HayKaMU: IMAJE€OHTOJIOrHEH, Mopdooruei, cucrtema-
TUKOM, SMOPHOJIOTUEH U MHOTHUMHU JPYTUMHA. MaKpO3BOIIOIUS SIBIISICTCS OpraHu-
YECKUM MPOAOIKEHUEM MUKPOIBOJIIOLIMY, TaK KaKk B OCHOBE MAKPOABOIOIUOH-
HBIX MPOLIECCOB JIEKAT MUKPOIBOIIOLMOHHbBIE. B Makpo3BOIIOIMH IEHCTBYIOT TE
xe (axkTopsl — 60pbOa 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN OTOOP.

Jloka3aTejibCTBA MOJIEKYJIsIpHOI Ouonoruu. OQHUM U3 TIIaBHBIX B OMOJIO-
TUH SIBJISIETCS IPUHIIMI €IMHCTBA XUMUYECKOTO COCTaBa dKUBBIX OPraHu3MoB. B
CTPOEHUM KJIETKU U B 00ECIEUEHUH YHEPrHel MPOTEKAIOIINX B HEW MPOLIECCOB
OCHOBHYIO POJIb UIPaOT OEJIKU, HYKJIEUHOBBIE KUCIIOTHI, TOJUCAXAPHIbI, JTUIH-
nbl. [Ipruém B OCHOBE OMOXMMHUYECKON YHMBEPCATBHOCTH KHBOTO JICKAT JBE
TPYTITBI BEIMIECTB: OCKA M HYKJIEMHOBBIE KUCIIOTHI. [IpoBenéHHbIC MCcCenoBa-
HUS [10Ka3aJH, YTO POACTBEHHOCTh BUIOB YETKO OTPAKAETCS B UX CXOJCTBE HA
ypoBHe nepBuyHOi cTpykTypsl JIHK n Genkos. [lomydaercs cnenyromas TeH-
JEHIUS: YeM POJACTBEHHEE BHJIbI APYT IPYTy M YEM BBIIIE MX aHATOMHUYECKOE
CXOZCTBO, TeM 00JIee TOMOJIOTHYHBIMU y HUX SBIISIOTCS TIEPBUYHAS CTPYKTypa
OenkoB u mocnenoBareabHOCTh JIHK. Jlns ompeneneHus n3MeHeHU, Tpowc-
XOIUINX B MaKpOMOJIEKY/IaxX OMM3KHUX MO MPOUCXOXKACHUIO M JAJIEKUX BUIOB
B OIPENIETICHHBIN MEPUO NCTOPHUUECKOTO PA3BUTHS, UCIIOIB3YeTCs psl OUOXu-
MHUYECKUX METONOB: rudpuam3ays makpomonekyn JIHK, onpenenenue noce-
JI0BATEIbHOCTH PACIIONOKEHUSI aMUHOKHCIIOT B MOJIEKyJe Oelka (reMorio0uHa,
MHUOIJIO0MHA, IIUTOXpOMA) U JIp.

Ha coBpemeHHOM 3Tare pa3BUTHS MOJCKYJISIPHON OMOJIOTMHY MOKHO aHAJIH-
3UpOBaTh U3MEHEHHUs B MociieqoBarebHOCTH Hykineotu10B B JIHK wimn amu-
HOKHUCJIOT B MOJIEKYJI€ O€JIKa pa3HbIX BUJIOB U MO 3TOMY I10OKA3aTENI0 CyAUTh O
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CTETNIEHN WX CXOZCTBA U pazmuus. [IoCKOIbKy KaXk1asi 3aMeHa aMHHOKHCIIOT B
MoJIeKyJie OenKa CBs3aHa ¢ M3MEHEHHEM OJTHOTO, IBYX WJIM TPEX HYKJICOTHIIOB
B Mosekyine JIHK, MO)KHO BBIYMCIINTh MAKCHMAJILHOE MM MUHUMAJIBHOE YHC-
JI0 HYKJICOTHIHBIX 3aMEH B COCTaBE I'eHa, YYacCTBYIOIIETO B CHHTE3€ JTaHHOU
MOJIEKYJIbI OerKa.

Ha ocHOBe MOy4eHHBIX TaHHBIX MOKHO CYIUTh O CPEIHEM YHCIIe 3aMele-
HUW aMUHOKUCIIOT B MOJICKYJIE Oelika ¥ U3MEHEHHSIX B PACIIOIOKEHUN HYKJICO-
TUJIOB B COCTaBe r'eHa. Bbl 3HaeTe, 4To reMorioOUH BXOAWT B COCTaB KPaCHBIX
KPOBSIHBIX TEJICIl — SPUTPOIIMTOB U AKTHBHO YYaCTBYET B TPAHCTIOPTE KUCIIOPO/IA.
I'eMOT7I00MH B ApUTPOIIMTAX YEITOBEKA COCTOUT M3 B3aMMHO CXOXKHX JIBYX O- H
nByx B-ueneit. B kaxayro o nens BxoguT mo 141, B kaxayro uemnsd B mo 146
aMUHOKHUCIIOT. HecMoTpst Ha B3auMHBIE pa3iuuus o- U B-1ierneil reMornoounHa,
MTOCJICIOBATEIIbHOCTD PACITOJIOKEHNS aMHUHOKHUCIIOT B HUX OJIMHAKOBA. JTO CBHU-
JETETBLCTBYET O TOM, YTO IIETIN 0O- U -IIEMH reMOITIO0MHA BO3HUKIIN B PE3yiib-
TaTe JUBEPIrCHIIMU €IMHON TOJUMENTHIHON e B UCTOPUICCKOM IpOIIEcCe.
B pesynbrate MyTanMOHHBIX M3MEHEHUN B Pa3IUYHBIX TPyMMax >KUBOTHBIX
3aMEIICHHEe aMUHOKHUCIIOT IMPOUCXOIMIO TAKXKE B O- M B-IIETISIX TeMOTIIO0MHA.

Taonuya 17, 18

Pa3muunst aMMHOKHCIIOTHOTO COCTaBa B Pa3nnuust aMMHOKHCIIOTHOTO cOCTaBa Oeska
o ¥ [ Hemnsax reMonIoOMHA YEJIOBEKa M [IUTOXPOMA YEeJIOBEKA M JIPYTUX OPraHu3MOB

Ipyrux opranu3mos (mo B. I'panTy) (mo B. I'panry)
Buasbl Yucio Buasbl Yucio
pa3an4uii pa3anyuii
o TIeTIh | B merb UYenoBek — Makaka 1
Yenosek — mumnanse | 0 0 Yenosek — siomags 12
Yenosek — ropwuia | 1 1 Yenosex — romyonb 12
YenoBek — nomanb 18 25 Yenosek — 3mes 14
YemnoBek — ko3a 20-21 |[28-33 YenoBek — NATyIIKa 18
YesnoBek — MbIIIb 16-19 |25 YenoBek — akyrna 24
Yenosek — 3a1l 25 14 Yenosex — nposoduia 29
UYenoBek — MIIeHUIa 43
Yenopek — Helpociiopa 48

Kak BugHO M3 maHHBIX TaOmuibl 17, MOTEKYIIbI TEMOITIOONHA y YeJIOBeKa U
YeIIOBEKOOOPa3HBIX 00€3bsIH TIOYTH CXOXKH IO TIOCIIEI0BATEILHOCTA aMUHOKHC-
JIOT, OIHAKO PA3JIM4Ms MEXKIY YEIOBEKOM WU JAPYTMMH OTPSAaMHU MIICKOIIUTAKO-
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HIMX JKHUBOTHBIX 10 3TOMY IOKA3aTelI0 BEChMa CYIIECTBEHHBI M COCTABIISIOT
or 14 no 33. Takue >xe JaHHBIE TIOTYYEHBI NPU COMOCTABIEHUN AMUHOKHUCIIOT-
HOTO cocTaBa Oesika IUTOXpOMa YeNoBeKa, APO30(HIbl U APYTHX OPTaHU3MOB
(mabnuya 18). Eciu cKOpOCTh IBOMIONUN O€lKka U3MEPSIETCsl YUCIIOM aMUHO-
KHCJIOTHBIX 3aMEH B TO/A, TO CKOPOCTHh JBOJIOIUU T€HOB HM3MEPSETCS IMyTeM
OTIpeNeIeHUsT HYKJICOTUAHBIX 3amernieHuil. OMHako HYKJICOTHIHBIE 3aMCHBI B
cocTaBe TeHOB HE Bceraa 00yCIIOBIMBAIOT AMUHOKHCIIOTHYIO 3aMEHY B COCTaBe
6enka. OObIYHO y ONM3KUX JPYT K JPYTy B CUCTEMAaTUYECKOM OTHOILIEHUH BH-
JIOB YHCJIO MyTAIlMii HEBEJIMKO U, HAOOOPOT, Y BUIOB, JAJCKUX JAPYT OT JApyra,
— Benuko. [Tostomy, Hanpumep, JIHK yenoBeka okazanacs romonoruynoit JJHK
Makaku Ha 66%, Obika — Ha 28%, KpbIchl — Ha 17%, nococs — Ha 8%, OakTepuun
KHUIIEYHOW Majl0oyKu — Bcero Ha 2%.

Mougekyasipabie 4achl 3BOIONMU. OOBIUHO, ONpEnensisi TUBEPTEHIUIO
OENTKOB y HECKOJIBKHUX BHJIOB, MOKHO CYIHTHh O CPOKaxX PACXOKICHUH MEKIY
HUMH. CKOPOCTH HBOJIOIUH OeNKa U3MEPSETCS] YUCIOM TOJUYHBIX aMUHOKHC-
JIOTHBIX 3aM€H B ero coctane. [0 aMMHOKHUCIOTHBIM 3aMEHaM B cOCTaBe Oeka
MOKHO OTIpPEAEIUTh MOMEHT JMBEPIeHIIMHA POJia, CEMEHCTBA, OTpsia, Kiacca,
tuna. Hanpumep, B pe3yabrare u3ydeHus: poocioBHOHN Oenka rmobuHa b ycra-
HOBJIEHO, YTO €r0 CTPOEHHUE OBUIO CXOKUM y OOIIMX MPEAKOB Kapra U 4elo-
BEKa, CyllecTBOBaBIINX OKoJ0 400 MIIH JIeT Ha3al, €XUJIHbI U YelioBeKa — 225
MJIH JIET Ha3al, co0aku U 4yenoBeka — 70 MIIH JIeT Ha3al.

Jloka3aTeibcTBa HMTOJNOrMU. PacTeHus, )KMBOTHBIC, TEJIO YEJIOBEKa CO-
CTOST M3 KIETOK. Takoe CXOACTBO B CTPOCHHMM Teja BCEX JKMUBBIX CYIIECTB
SBIIIETCS JOKA3aTeIbCTBOM TOTO, YTO BCE OHM MPOM3OIUINA OT OAHOIO MpEKa.
Hannune B kileTkax pacTeHUM, )KUBOTHBIX M Y€IOBEKa MEMOpaHbl, [IUTOILIA3-
MBI, Si7Jpa, IUTOTIA3MATHIECKUX OPTaHOUIOB: AIJOTIa3MaTHUECKON CEeTH, pH-
060coM, MUTOXOHJIpHIA, anmmapara [onbIku, 0OUTHOCTh TEHETUYECKOTO KOofa Y
BCEX JKMBBIX CYIIECTB TaKXKE CBHJIETEIbCTBYIOT O €IMHCTBE MPOUCXOKIACHUS
Pa3TUYHBIX TPEICTABUTENICH OPraHMYECKOTO MUPA.

JlokazaresibcTBa IMOpHOIOru. VHAMBHya IbHOE Pa3BUTHE BCEX MHOTOKJIC-
TOYHBIX JKUBOTHBIX HAYMHAETCSI C OIUIONOTBOPEHHOM SMIEKIETKH — 3UroThl. [lpu
9TOM HAOJIOACTCs JIETIEHHE 3UTOThI, (POPMUPOBAHUE JBYX- U TPEXCIONHOTO 3apOJibl-
1113, U3 3apOIBIIIEBIX JIMCTKOB 00pa30BaHKE Pa3IMIHBIX OpraHoB. [Ipu cpaBHEHMH
AMOPHOHAITLHOTO Pa3BUTHSI OPOCAETCS B I1a3a CXOICTBO PAHHUX JTAINIOB WHIUBHUITY-
aITbHOTO Pa3BHUTHS Y YKMBOTHBIX, OTHOCSIIMXCS K OHOMY THUITy WM Kiaccy. Tak, y
TMpeICTaBUTENEH TTO3BOHOYHBIX (PbIO, 3eMHOBOIHBIX, MPECMBIKAIOIINXCS, TITUILI, MJIe-
KOMUTAIONIMX) HA PAHHHUX 3Tarax SMOPHOHATLHOTO Pa3BUTHS TOJIOBA, TEJIO, XBOCT,
»aOepHbBIC e OYeHb MOXOKH. 110 Mepe pa3BHUTHS 3apoIpliia CXOIACTBO MEXKITY
AMOPUOHAMH JKUBOTHBIX PA3fIMYHBIX KJIACCOB YMEHBIIAeTCs. Y HHUX HAuYMHAIOT TO-
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SIBJISITHCS] IPU3HAKU M CBOMICTBA, IPUCYILME OINPEAETICHHOMY KIIACCY, OTPsiLy, CEMEN-
CTBY, poy 4 BUIy Tak, 3apojbIl TOPWUIBI M YEIOBEKAa BHAYaje O4YEHb MOXOKHU
Jpyr Ha Jpyra, OAHAKO HA TMOCIEAYIONIMX CTausIX SMOPUOHATHLHOTO PA3BUTUS Y
3apojIplla YesioBeKa HaOMOIAaeTCsl BBIMSTYMBAaHKE JIOOHBIX, @ Y 3apOIbIIIa TOPUILIBI —
YEIFOCTHBIX KocTel. CleoBare/ibHO, Y 3apOIbIIIIEH KaKI0r0 >KMBOTHOTO HA pAaHHUX
CTaIUsIX SMOPHUOHATIBEHOTO PA3BUTHSI TIOSBIISTFOTCSI TIPU3HAKH, TPUCYIIHE KPYITHOM
CHCTEMaTUUECKOI TpyIIe, a Ha MOCIEMYIONMX dTarnax — Oonee Menkoi. Jpyrumu
CJIOBAMH, B MEPHOI] SMOPHOHAILHOTO PA3BUTHSI MIPOUCXOIUT PACXOXKIACHHUE MpU3Ha-
KOB OT 00miero k gactHomy (puc.109). Kaxnas ocoOb B CBOEM WHIVBUIYaIHHOM
Pa3BUTHH — B OHTOI€HE3€ — BKPATLIE MTOBTOPSIET UCTOPUIO PA3BUTHSI CBOMX IPEJIKOB.
Kparkoe nmoBropenue punoreHesa B OHTOTeHe3¢ Ha3bIBACTCSI OMOTEHETUYECKUM 3aKO-
HOM. DTOT 3aKOH OBbLT OTKPBIT BO BTOpoH mosioBrHe XIX B. HEMEKUMH yYEHBIMH .
I'ekxenem u @. Mromnepom. broreHeTMyecKuii 3aK0H HAXOIUT OTPAKEHUE B PA3BH-
TUM MHOTYX TIPEJICTABUTEIIEH dKMBOTHOTO MUpa. Tak, roJIOBACTHK MOBTOPSIET CTA/IUIO
pa3BHUTHS PHIO, KOTOPHIE SIBISIFOTCS TIPEIKaMK 3eMHOBOIHBIX. broreHernueckuii 3a-
KOH CIIPABEUIUB TAKXKE U 10 OTHOLIEHUIO K pacTeHusiM. Hanpumep, y BCXOIOB Kyilb-
TYPHBIX COPTOB XJIOITYATHHUKA MOSIBIISIFOTCS] CHa4aJla JIMCThS C LEJTbHBIMU JINCTOBBIMU
TUIACTUHKAMU, U3 KOTOPBIX 3aTEM Pa3BUBAIOTCS JIBYX-, TPEX-, YETBIPEX-, MATHIIONACT-
HbIE JIUCTHA. Y JUKHUX BUoB xiomyarauka G. raimondii v G. klotzchianum muctest
Ha cTedre NPEACTaBISIOT COO0N LENbHYIO IUacTuHy. ClienoBarenbHO, KyJIBTYpHbIE
COpTa XJIONMUYAaTHUKA B MPOLIECCE CBOETO WMHIMBHIYaJIbHOITO pa3BUTHs BKPATLE I10-
BTOPSIFOT UCTOPHUYECKOE PA3BUTHE CBOMX MpeaKkoB. OnHAKO B MPOLECCe UHIAUBUY-
AJTLHOTO Pa3BUTHS MOBTOPSIFOTCS HE BCE, & TOJIBKO HEKOTOPBIE ATallbl HCTOPUYECKOTO
Pa3BUTHSI MIPEIKOB, OCTATBHBIE YKE BBIIAAIOT. ITO OOBSCHSIETCS TEM, YTO UCTOpHYE-
CKO€ Pa3BUTUE NPEKOB JJIUTCS MUJUIMOHBI JIET, & WHIMBUIYAJIbHOE PAa3BUTHE — HeE-
MPOIOJDKUATEIIBHOE BPEMSL.

Pui6a Canamanapa Jarymka IItuna — YemoBex

Puc.109. Dransl 5SMOPHOHATIBLHOTO PA3BUTHUS TO3BOHOYHBIX )KUBOTHBIX.
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Kpome Toro, B oHTOreHe3e MOBTOPSIIOTCS HE CTaJIMU B3POCIBIX ()OPM IPEIKOB, a
MX 3MOpHOHAJIbHBIE 3Tallbl PA3BUTHSI.

EcrecTBeHHO, BO3HUKAET BOMNPOC: €CIM (PUIOreHe3 OKa3bIBaeT BIUSHHUE Ha
OHTOI€He3, TO He MOXET JIU OHTOTeHEe3 OKa3aTh BIusHHME Ha ¢uiorene3? Cie-
IyeT MOAYEPKHYTh, YTO B OHTOI€HE3€ HE TOJBKO BBINAJAIOT HEKOTOPbIE dTa-
bl Pa3BUTUS IMPEAKOB, HO M TPOUCXOAAT M3MEHEHMs, He HaOonaBIIdecs B
¢unorenese. I1o nokazan pycckui yuenoli A. H. CeBepuoB cBoell Teopuei
¢unosmoOprorenesa. M3BecTHo, 4TO MyTallMOHHAsT W3MEHYMBOCTH MPOHCXOIANUT
Ha pa3HbIX 3Tanax SMOPHOHAIBHOIO Pa3BUTUS 0cOOM. OpraHu3Mbl C MOJIE3HBIMU
MyTalMsIMU BBDKUBAIOT B OOphOe 3a CyIIEeCTBOBAaHME U €CTECTBEHHOM OTOOpE,
nepesiaBasl 1OJ€3HbIE MyTALMKM U3 MOKOJIECHUS B ITOKOJICHUE, U B KOHIIE KOHIIOB
U3MEHAIOT X0/ (punorene3a. Hanpumep, y mpecMbIKarOIUXCs KJIETKU SMUTEINS
KOXKH, @ 10Jl HUM U COEAMHUTENbHOW TKaHM, Pa3BUBAsICh, 00pa3yroT YEUIyHKH.
A 'y MJIEKOIUTAIOIIUX TPOU3BOAHBIEC SMUTEINAIBHON U COEAUHUTEIBHON TKAHH,
M3MEHSISICh, 00Pa3yIOT MOJ KOXKEH BOJIOCSHOW MEIIOK.

Ki1roueBble ¢j10Ba: MaKpOMOJIEKYJIbI, TeMOITIOONH, MHOTIJIOOMH, CUTOXPOM, MOJIe-
KYyJISIpHBIE Yachl, (PUIIOTEHE3, OHTOTEHE3, (PHII0IMOPHOTEHES.

Bomnpocs! u 3aganus:

1. JaiiTe ompeneneHre MaKpOIBOIIOLHH.

2. W3 4gero coctosiT 1oKazaresbcTBa (000CHOBAHMS) HAyKH MOJEKYSIPHOM OMoIo-
THU TP JI0Ka3aTeIbCTBE ABOIOIHAN?

3. Yto criocoOCTBYyeT N3MEHEHHUIO T'€HOB?

4. Kak BbI 000cHyeTe Teoputo unosmoOpuorenesa A.H.Cesepiiea?

3ananus AJis1 CAMOCTOSITEILHOH PadoThI:
3aganue 1. 3anonHuTe TAONHILY.

BbuoJsiornueckne 3aKoHbI Kro aBTOp CynrHocTn 3aKoHa

Bbuorenernuecknii 3aKoH

3aKoH CXOACTBa 3M6pI/IOHOB

Teopust punosmOpuorenesa
I[Mpumeuanne: BcioMHauTe «3aKOH O CXOACTBE YMOPHOHOBY TI0 MaTepraiaM 9-kiacca.

3aganue 2. 3aM0JHUTE JAHHYIO TAOJIHILY.

Joxa3zarejibcTBa HAYKH Onpenesenue ITpumepnl

PynumenTtapubie opraHbl

ATaBU3MBI
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§ 47. CPABHUTEJIbBHO-AHATOMMWYECKHUE U
HHAJIEOHTOJIOI'MYECKHUE JOKA3SATEJIBCTBA 3BOJIIOIIUHU

CpaBHMTE/IbHO-AHATOMUYECKHE 10Ka3aTeJbCTBA IBOMOINH. CXoll-
CTBO BO BHEIIIHEM M BHYTPEHHEM CTPOCHHH OPraHWU3MOB, MPUHAIJICIKAIINX K
OJTHOM CHCTEMaTHUYECKOH TpyTIe, CBUACTEIBCTBYET 00 MX POACTBE M 00IIeM
MPOUCXOXKICHUH. BaXKHBIM J10Ka3aTEILCTBOM MAaKPOIBOJIIOIUU SIBIISIIOTCS] Ha-
JINYME y OPraHU3MOB IOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX Opra-

HOB, a TAK)X€ SIBJICHUS aTaBU3Ma.
Tomonocuunvie opeanvi. Opranbl, pas-
BUBAIOIIMECA M3 OJHUX U TEX YK€ 3a4aTKOB B
rporecce SMOPHUOHAIILHOTO Pa3BUTHS WU BHI-
TIOJIHSAIOIINE pPa3Hble WIM CXOAHBIC (PYHKIIHH,
Ha3bIBAIOT TOMOJIOTMUHBIMHU opraHamu. Hampu-
Mep, y IpeACTaBUTENICH MO3BOHOYHBIX, 00UTAI0-
IIMX Ha Cyllle, B BO3/lyX€ U B BOJE, MEpeIHUE
KOHEYHOCTH BBITIOJHSIOT (PYHKIIMH XOXKICHHUS,
KONaTEeJbHYI0, JIETATENIbHYI0, IIJIaBaTEIbHYIO.
OnHako KOHEYHOCTH y BCEX HA3€MHBIX I103BO-
HOYHBIX, OT 36MHOBOJIHBIX /10 MJICKOITUTAIOIINX,
MOCTPOEHA M0 €IMHOMY IUIaHy, Y BCEX OHU CO-
CTOSAT M3 TUIeYa, MPEAIlieubs, 0O0pa30BaHHOTO
JIOKTEBOU U JIy4€BOM KOCTSIMH, KOCTEU 3aIsICThsI
(puc.110). T'omonoru4yHbie OpraHbl BCTPEUAIOT-
cs Takxke u y pacreHuid. Hanpumep, ycuku ro-
poxa, mmIbl O0apbapuca W KakTyca SBISIOTCS
BHUJION3MEHEHHBIMU JINCTHSMH.

Ananozuunvle opzambl. B cucremaru-
YECKUX Ipynnax, JajleKo OTCTOAIIMUX APYr OT
IpyTa, MBI TOXXE€ MOXEM OOHApPYKHUTh CTPYK-
Typbl, BBIIOJHSIONINE OJMHAKOBBIC (DYHKIIMH
Y UMEIOIINE BHEIIHee cxo/cTBO. O/IHAKO B OT-
JUYHE OT TOMOJIOTMYHBIX OPraHoOB 3TH CTPYK-
Typbl UMEIOT Pa3HOE MPOUCXOXKIECHUE U CTpOe-
HUE, UX Ha3bIBAIOT AHAJOTUYHBIMU OpPTaHAMH.
Komtoukn kakTyca oOpa3oBajuch B pe3yJbTare
BHUJIOM3MEHEHUS JIUCTHEB, KOJIFOYKUA OOSPHIII-
HUKa — CTEOJIsA, a IIMMbl €KEBUKH U MaJUHBI

Puc.110. T'omomoruansie
opransl. 1 — caiamanmpa;
2 — gepermaxa; 3 — KpoT;
4 — nomanp; 5 — neTy4e
MBIIIH; 6 — TITULIBL.

2 7
Puc.111. Ananoruussle
oprassl: 1 — xomo4yku OapoOa-
puca; 2 — KONO4KH OOSIpbILI-
HUKa; 3 — MIMIBI OeNON aKaluu
W3 MPUIMCTHUKOB; 4 — HIMITBI
€KEBUKHU — BHJIOM3MEHEHHBIC
HapOCTbI KOPbI; 5 — KPbUIbS
0a004KH; 6 — KPBUIbS MTHIIBL;
7 — KpbUIbS JIETY4YEH MBIIIH.
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— 370 poctku snuaepmuca (puc.111). [IpumepamMu aHaIOTHYHBIX OPTraHOB SIB-
JISIIOTCS TAKKe Ia3a TOJIOBOHOI'MX MOJUTFOCKOB U MO3BOHOYHBIX KUBOTHBIX.
['maza y romoBOHOTMX MOJUTFOCKOB Pa3BHUBAIOTCS MyTEM YIJIUHEHHUS SKTOIEP-
MaJIbHOTO CJIOS, @ y MO3BOHOYHBIX — M3 OOKOBOI'O POCTKAa T'OJIOBHOTO MO3ra.

Pyoumenmapnuie opzanvl u aéienus ama-
éusma. Opratbl, yTpaTuBLINE B TEUYEHHUE IBO-
JIOLHMOHHOTO MPOLECCa CBOE NEPBOHAYAIBHOE
3HAUEHUE U HaXOASIMEeCcs Ha CTaJUU HCYE3-
HOBEHHUS, HA3bIBAIOTCS PYOUMEHMAPHbIMU
(puc.112). YV npeBHUX MNPEIKOB 3THU OpraHbl
ObUTM HOPMAJBbHO PA3BUTHI M  BBITIOJIHSIIN
orpeneNneHHbIe (PYHKIMH. 3aTeM, B XOJIe IBO-
JIFOIMOHHOTO TIPOIIECCa, OHU TOTEPSIIN CBOE
OMOJIOTMYECKOE 3HAYEHHE M COXPaHWIUCh B
BUJIE OCTATOYHBIX OpPraHoB. PymumeHTapHbIC
OpraHbl BCTPEYAIOTCSI KaK Yy KUBOTHBIX, TaK U y pacTeHui. Tak, uenryiiku Ha
KOPHEBUIIAX PACTCHUH SIBISIOTCS PyAMMEHTAPHBIMU JIUCThIMU. BTOpHIE U UeT-
BEPTHIE NaJIbILIbI KOHEYHOCTEH JIOIIA U, KPECTIIOBAsE KOCTh U KOCTH KOHEUHOCTH
KHTa, BTOpas Mapa KPbUILEB Y MYXHU TAKKE SBISIFOTCS PYIMMEHTAapHBIMHU Opra-
Hamu. PynmumeHTapHble OpraHbl Yy pacT€HUi, KUBOTHBIX M YEJIOBEKA SIBIISIFOTCS
BaXHBIM JTOKA3aTEITLCTBOM JBOJIIOIIHH.

SBneHus amaeuzma TaKKe MOATBEPKIAIOT UCTOPUUECKOE pa3BUTUE Opra-
HUYeCcKoro mupa. [lox aTaBU3MOM MOHUMAIOT MTOBTOPEHHUE Y OTIEIIBHBIX 0CO0eH
B OHTOT€HE3€ MPU3HAKOB, XapaKTEPHbIX JUIS MX Janekux npenkos. [Ipumepom
ATOTO SIBJISIFOTCS CIIydand POXKIEHUS 360p000pa3HBIX KepeOsAT, HATMIUEe HEueT-
KHMX I0JI0C Ha CIIMHE MErod Jomaan. IT0 CBUJETENIbCTBYET O TOM, YTO JAUKHE
MPEJIKK JIOMAIIIHEN JIOIAAM UMEHU MOJOCaThli MEPCTIHOW MOKpoB. MHOrma y
KOpOB OBIBAeT TPH Mapbl COCKOB Ha BBIMEHH. JTO yYKa3bIBAET HA TO, YTO KOPOBBI
MPOM3OILIN OT IUKHUX MPEIKOB, HIMEBIINUX YETHIPE Maphl COCKOB.

ITaneonTosIOrMYecKkne AoKa3aTeJbCTBa 3BOJIONMHU. [laneoHromorus —
Hayka 00 MCKOIAeMbIX PACTEHUSX, )KUBOTHBIX, TPUOaX M JAPYTUX OpraHU3Max.
N3ydeHne nckonmaeMblX OCTATKOB >KMBBIX OPraHM3MOB, UX CJIEJJOB M OTIEYaT-
KOB, OOHAPY>KEHHBIX B PA3HBIX T€OJOTHYECKUX CIIOSX, MMO3BOJISIET MPOCIEAUTD
UCTOPUYECKOE Pa3BUTHE KUBOW MPHUPObL. J[aHHBIE, HAKOTUIEHHBIE OHONIOTHYe-
CKOM HAayKOM, CBHUAETEIBCTBYIOT O TOM, YTO OPraHWYECKUM MHUP B COBPEMEH-
HOM BHJI€ TNOSIBUWICS HE Cpasy, a B Pe3yJbTaTe JUIMTEIbHOTO MCTOPHUYECKOTO
pa3Butus. PacTteHusi, >KUBOTHBIE U TPUOBI JKUIU 3a70JT0 JI0 MOSIBICHUS YeIO-
Beka Ha 3emuie. HekoTopele u3 HUX, MOABEPrasicb U3MEHEHUSIM, ITPEBPATUIINCH

Puc.112. 1 — KpBUIBILIKO y KUBH;
2 — Ta30BbIE KOCTH KHUTA.
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B COBPEMEHHBIX IPEACTABUTEICH OPraHUYECKOTO MHUpPA, HO MOJABIISIOLIEE
OONIBIIMHCTBO BBIMEPIU B X0le OOpHOBI 3a CYyIIECTBOBAaHHE, €CTECTBEHHOTO
oT0Opa M COXpAaHWINCHh B BHJIE MCKOMAEMbIX ocTaTkoB. Ho coxpanHummch He
Bce. BONBIIMHCTBO MATKOTENBIX OECIIO3BOHOUHBIX PACTEHUI M IpuOOB mocie
ey NOABEPIIIUCH PA3I0KEHHIO MUKPOOPTAaHU3MAMH M OE€CCIIETHO NCUE3IIH.
OcTanbHble COXPAaHWINCh B OKEAaHaX, MOPSAX, B BBICOKOTOPHBIX OTJIOKEHUSX.
TBepable OCTaTKU OPraHU3MOB pas3jarajauch MEIJIEHHO, U MUHEPAJIbHBIE BEIllE-
CTBa B MX COCTaBE 3aMEIIAIUCh KpeMHe3eMoM. B Takux ciayyasx oOpa3oBbIBa-
JINCh OKaMEHEJIOCTH. B 36MHBIX OTJIOXKEHMAX 0 CETOMHSIIHErO JHSA COXPAaHU-
JIUCH CIIE/IbI, CKeNEThI, KOCTH, YEIMIOCTH, 3yOBbl, pOra, YelryiKu pol0, paKoBUHBI
MOJITIOCKOB, TTAHIIMPY JTABHO BBIMEPIIUX )KMBOTHBIX, & TAKXKE CTEONIN TPEBHUX
pacTeHni B TOBOJIBHO LIETTOCTHOM COCTOSIHUU. [Ipy MUKpPOCKOIIMYECKOM HCCIIe-
JIOBaHUM TOHKUX W MPO3PAuHBIX NUIM(OB U3 OCATOYHBIX IMOPOA MOKHO OOHa-
PYXUTh OaKTEPUM U OCTATKU JPYTMX MEJIKHX OpPraHU3MOB.

Y4yeHBIE-TAIEOHTOJIOTH 110 UCKONIAEMBIM OCTATKaM >KMBOTHBIX BOCCTaHAB-
JIMBAIOT BHEIIHWW BUJ U CTPOEHHE oOpraHu3MoB. lIpu 3TOM wHcnome3yercs
METOJI PEKOHCTPYKIIMU (OT JaT. reconstructs — BOCCTAHOBJICHUE), OTKPBITHIN
U3BECTHBIM (paHIiry3ckuM Ouonorom JKopkem KrioBbe cornacHo 3akoHy KOp-
pensauuu. MeToq peKOHCTPYKIIMM OCHOBAaH Ha ONPENEIICHUN CPABHUTEIIBLHOTO
COOTHOLIEHUS Yepena, KOCTel KOHEYHOCTE! U Ipyrux KocTe u mpli tena. C
MOMOIIBIO ATOTO METO/Ia YAAJIIOCh BOCCTAHOBUTH BHEIIHWN OOJHMK OY€Hb MHO-
IMX >KMBIIMX B JIPEBHHME BPEMEHA JKMBOTHBIX, IIPEeIKOB uenoBeka. Y. JlapBun
B CBO€ BpEMs YKa3bIBAJ HA HEIOJIHOTY MAJICOHTOJIOrMYECKOU JIETOMUCH. TeM
He MeHee (DaKTbhl, HAKOIUICHHbIE MaJEOHTOJOTMYECKOW HAayKOM, AT Mpei-
CTaBJICHHE O TOM, KaKUM OBLI PACTUTENIbHBIA M KUBOTHBI MHUp B TITyOOKOU
JIPEBHOCTH.

KuioueBbie cjioBa: ['oMomornueckuii, aHaJOrHYECKUM, PYJUMEHT, aTaBU3MBbI

BOl'lpOCl)I " 3aJaHUA:

1. [lpuBenute GakThl CPABHUTEITHHO-AHATOMUYECKHUX JOKA3aTEIbCTB IBOIIOLNH.
2. [IpuBenute GaKThl SMOPHONOTHYESCKUX JIOKA3aTECIBCTB YBOJIOIHH.
3. llpuBenure HakThl MAJCOHTOJOTHYCCKHX JI0KA3aTEIBCTB YBOJIOIHH.
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§ 48. BUOT'EOTPAONYECKHUE JOKA3ATEJIBCTBA 3BOJJIOLINHU

JKVBOTHBIN M pacTUTENBHBI MUp, PACIPOCTPAHEHHBIM HAa 36MHOM IIape,
SBIISICTCSI HEOHOPOAHBIM T10 CIIOKHOCTHU CTpoeHus U GyHKuui. Ha HeKoTopbIx
KOHTMHEHTAaxX paclpOCTPaHEHbl OTHOCUTENIBHO IPOCTHIE, @ HA APYTUX — KpailHe
CJIOKHBIE )KHBOTHBIC M pacTeHUs. buoreorpadus — Hayka, U3ydaromas 3aKOHO-
MEPHOCTH Te0orpa(puuecKoro pacnpoCcTpaHeHUs )KUBOTHBIX U PACTeHUH, a TaK-
e xapakrep ¢ayHsl 1 (IIOpHI OTHEIbHBIX TeppuTopuit. [1o pacnpocTpanenuto
YKUBOTHBIX U PACTEHUI HA CyII€ YUYEHBbIE pa3[eiIuiIi Hallly TUIAHETY Ha IIECTh
ouoreorpaduueckux obnacteil. B ocHOBe Takoro pazaeneHus JeKHUT IITaBHbIM
0o0pa3oM pacmpoCTPAHCHUE MIICKOMHUTAIONINX, MTHII, TOJIOCEMEHHBIX, MTOKPHI-
TOCEMEHHBIX PACTEHMM, YACTUYHO IPECMBIKAIOIIMNXCS, 3€MHOBO/IHBIX, & TAKKE
CIIOPOBBIX PACTEHU, MpoM3pacTarluX Ha cyme. Huxke Bbl 03HAKOMHUTECH
C KUBOTHBIMH W PACTCHHMSIMH BBIJIEJICHHBIX YYEHBIMU OHOreorpaduueckux
obmacreii: ABctpanuiickoir, Heorpormueckoii, Mamomanaiickoii, Dduomnckoid,
Heoapkruueckoit u [TaneoapkTuieckoi.

B Ascrpajmiickyro Ouoreorpaguyeckyro 00JacTb BXOAAT, Kpome AB-
ctpanuu, octpoBa Hosoli 3enannuu, Hosoli I'Bunen, [lonunesnuun u Tacmanuu.
B sT0#i 0oOmactu pacmpocTpaHeHBl HE BCTPEYAIONIMECS B ApyTrux Ouoreorpa-
¢uyeckux 00JaCTIX HHU3IIME MPEICTABUTENM KIAcCa MIIEKONMUTAIOIMUX — Sii-
LEKJIAIyIINEe YTKOHOC, €XHUIHA, U3 CYyMYAThIX )KUBOTHBIX — KEHI'YPY, CyMYaThIi
KpOT, cymyaras Oejka, CyMuyaTblii BOJIK, CyMUYaThlii MeJIBEb (Koama).

[1naneHTapHble MIEKOMUTAONINE OYEHb MaJouuciaeHHbl. OHU NpeacTaBie-
HBI TPhI3yHAMHU, JIETYYUMHU MbIIIIAMH, COOAKON JUHIO, U3 KOTOPBIX JBA MOCIE-
HUX BHJA MPEINOJIOKHUTENIBHO MONAIX CIOJla C JPYTUX KOHTUHEHTOB. Bechb-
Ma pa3zHOOOpa3HbIi MHUP NTULl ABCTPaJUU MPEICTABICH PaiCKUMH NTHIAMH,
OOBIKHOBEHHBIMHU IIAJAIIHUKaMH, nTunield Jlupa, OeCKpbhUTON KUBH-KWBH, U3
CTpaycoB — 3My. M3 mpecMbIkaronmxcs BCTpEYaeTCs HOBO3EJIAHJICKAsl rarre-
pusi, OYEHb MOXO0XKas MO CTPOCHHUIO HA MPECMBIKAIOIIUXCS Male030MCKON APBHI.
B necax MOXHO BCTPETUTh 3BKAIMIITHI, FOKHYIO YEPHYIO Oepe3y, IPEBOBUIHbIE
MaroOpOTHUKH.

Heorponuuyeckas omoreorpagpuueckas 00actb oxsareiBacT IOxHy0 1
LlenTpanbHyto AMepuKy, TpOIHUecKyto yacTh Mekcuku, Kapubckuii apxurne-
nar. B 31oil o0nactu M3 MIIEKOMMUTAIOIMIMX BCTPEUAIOTCS KPHOUYKOXBOCTasi o0e-
3bsiHA, KPIOUKOXBOCTBIN MEJBE/b, TaMIIacCcKas KOIlIKa, CKyHC, MOPCKasi CBUHbS,
F0KHOAMEpPUKAHCKas JIMCHULIA, U3 HU3LIMX MPEICTaBUTENEeH — ooccyM, OpoHe-
HOCEIl, MypaBbe/l, JICHUBEII, U3 NTHUI] — KOMHOPH, COBa, Tpud, cTpayc HaHLY, U3
MIPECMBIKAOIINXCSA — aJUIMTaTOPhI, SALEPULbI-UTYaHbI, 3MEU.
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B Unpomanaiickyro 0Ouoreorpapuueckyro odnactb Bxoaat Muaus, NH-
nokutai, octposa Lleinon, SIBa, Cymarpa, bopueo, TaiiBanb, ®ununmnunel. Ha
BCEX OCTPOBAX OYEHb MHOTO JiecoB. TosbKo 3amagHas yacte MHauu 3aHdaTa my-
CTBIHHOW 30HOM. Cpeay KMBOTHBIX IIMPOKO MPEACTABICHbI MPUMaThl THOOOH,
OpaHTyTaH, MEJIKHE COPOINYH 00€3bsiH — TYyTaiis, JONTOMAT. XapaKTEePHbI TaK-
K€ WHAUNUCKUI CIIOH, Tarup, ABa Pojia HOCOPOTOB, THUTP, 6aMOYKOBBIN Me/IBE/b,
OJIEHb W aHTWJIONHI. 13 nTull — nukue GaHKUBCKHE KYPHIIbI, (a3aHbl, TOMyTaHn,
MABJIMHBI, U3 MIPECMBIKAIOIIUXCS — SOBUTHIE 3MEH, PA3JIUYHbBIE SLIEPULIBI, KPO-
kommiibl. B mecax pactyt 6amOyk, OaHaH, YepHOE JEPEBO U APyTHe PACTCHHUS.

Jduonckas Ouoreorpapuueckasi odsactb 3aHuMaer LleHTpanbHyr0 U
IOxnyto Adpuky, Manarackap. CBoeoOpa3HbIii )KHBOTHBI MHUP 3TOH OOJIACTH
MPEICTABIISIOT MAPTHIILIKH, JIEMYPbI, JIbBbI, CIOHbI, OET€MOTbI, OCJIbIil U YEPHBIii
JBYPOTHI HOCOPOTH, *)upadbl, 3¢0pbl, THEHBI, YETOBEKOOOPA3HBIE 00E3bsHBI —
TOPUJUTBI, UMIan3e. M3 NTuIl mmpoKo pacpocTpaHeHbl ahpruKaHCKUI cTpayc,
NTUIA-CEKpeTapb, MOIyrau, LEeCAPKU, HEKTAPHUIIbI, U3 MPECMBIKAIOIINUXCA —
adpUKaHCKUI KPOKOJIWII, BapaH, SIIEPHUIIbl aramMbl, XaMeJICOHbI. 3amajHble U
TOpHBIE TEPPUTOPUU APPUKH 3aHITH TPOMUYECKUMH JIECAMHU, OCTAJIbHBIEC — Ca-
BaHHaMH. B HUX MIMPOKO pacmpocTpaHeHbl 0a00ad, KpacHOE JEPEBO, MATBMEI,
aKaluu, NarnoOpOTHUKHU U PACTEHUS, PACTYILME HA JEPEBbSIX, — AMUQPUTHI.

IManeoapkTuueckas 6uoreorpapuyeckasi 00JacTb 3aHUMAET OOIIMPHBIE
tepputopun EBporer, CeBeproii u Llenrpanbrnoit Azun u CeBeproit Adpukwu.
HecMmotpst Ha 0OOMIMPHOCTH TEPPUTOPUH, B ATOM OOIACTH HET HU OTHOTO OTPsi/Ia
MJIEKOTTUTAIOUINX, KOTOPBII He BCTpeyascs Obl B Apyrux obmactsx. M3 mapHo-
KOIIBITHBIX 37I€Ch OOMUTAIOT JIOIIAAM, Caliraku, KOCyld, Kabapra, rOpHbIe KO3JIbI,
JIOCH, JUKWE OapaHbl, JABYropObie BEepOIONbI, TOPHBIE OJICHH, W3 XHIIHUKOB —
Oenple u Oypble MeIBEIN, BOJIKH, JIUCHUIIBI, COOOJIS, U3 HACEKOMOSTHBIX — BBIXY-
XOJIb, U3 PYKOKPBUIBIX — JIETYYHE MBI, U3 NTULl — TOPHBIE MHAEUKH, IIIyXapH,
(azanbl, cuHUIBL. V3 pacTeHuit mporu3pacTaroT XBOHHbIE — MOXIKEBEJIbHUK, MTHX-
Ta, €Jib, COCHA, U3 MOKPHITOCEMEHHBIX — J1y0, TOTOJb, UBA, aKaIUs, TIICAUYHSL.

B Heoapkruuyeckyro oOmoreorpadguyeckyro odmnacts BxonsaT CeBepHas
Awmepuxka, I'pennanaus, bepmyackue u Aneyrckue octpoBa. K cBoeoOpazHbIM
*HUBOTHBIM HeoapkTuueckoit Ouoreorpaduueckoil 00JACTH MOMXHO OTHECTH
BUHTOPOIOIO OJIEHS, TOPHOIO KO3J1a, 0apca, MyCKyCHOro GapaHa, KOPOTKOXBO-
CTYIO BOHIOUKY, €HOTa, APEBECHOro auKoOpasza. JKuBOTHBIN Mup 3TOM 06nactu
BO MHOTOM CXOeH C TakoBbIM llanmeoapkrudeckoit obmactu. M Tam, U TyT
KUBYT 00OpBI, OJICHH, JIOCH, JINCHUIIBI, COOOJIsI, Oeble MeIBEIr, OeIbIe MBIIIH,
Oembie 3aiIIbl, KPOTHI, PHICH.

IIpuunHBI cX0ACTBA W PA3IHYUH KMBOTHOIO M PACTHTEILHOI0 MHMpPAa
B Omoreorpadguyeckux odnacrsax. [Ipy cpaBHEHUHN )KMBOTHOTO M PACTUTEINb-
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HOTO MHpa Pa3IUYHBIX oOJacTell OmIMYMSA MEXIy TUIIAMHM M KJIACCAMU IMOYTH
HE MPOCIIEeKUBAIOTCA, TaK KaK B KaX10il Omoreorpaduyeckoil 06:1acTi MOKHO
BCTPETHTH THUITBI XOPJIOBBIX KMBOTHBIX, TOJIOCEMEHHBIX U TMOKPHITOCEMEHHBIX
pacTeHHi, KJI1acChl MICKOIMMUTAOLINX, ITHLL, IPECMBIKAIOIINXCS, 36MHOBOIHBIX,
OZHOJIOJIBHBIX U JIBY/IOJBHBIX pacTeHUH. Pa3nuuns Mexay >KHBOTHBIMHU M pac-
TeHUsIMU Oumoreorpaguueckux obiacTeil MPOSIBIASIOTCS HPU COMOCTAaBICHUU
MpeACTaBUTENeH OTPSAAOB M, B OCOOCHHOCTH, CEMEWCTB M poAoB. Tak, mpen-
CTaBUTEJIN OTPSAOB IIPUMATOB, XOOOTHBIX, CTPAYCOB, MOIYTaeB, KypUHbIX, pac-
MPOCTpaHeHHbIX B D(duornckoit Onoreorpaduueckoii 00macTu, He BCTPEUAOTCS
B [laneoapkruueckoii. [IpencraButenu cemeiictBa THOOOHOB U3 OTpsAa MPH-
MaroB pacrpocTpaHeHsl B VHnoMamnaiickolr Onoreorpaduueckoit 001acTi U He
BCcTpeyatoTcst B Adpuke. M, HampoTHB, CEeMENCTBO MapThILIEK, PaCIpOCTPaHEH-
Hoe B Ad-puke, orcyrcTByeT B MHmomanaiickoit Onoreorpaduueckoii 00macT.
ToyHO Tak € CEMEHUCTBO MYypPaBbEIOB, CEMEWUCTBO JICHUBLEB U CEMEHCTBO
OpOHEHOCIIEB, OTHOCALINXCS K OTPSAY HEMONHO3YOBIX, KHUBYIIUX B HeoTpomu-
yeckoi Ouoreorpaduueckoil obnactu, He pacnpocTtpaHeHo B Heoapkruueckoit
Ouoreorpadguveckoii o0NacTU. YCTAHOBJICHO, YTO XOTS PACTCHHUS W JKHUBOT-
uele [laneoapkruueckoit u Heoapkruueckoii 6uoreorpadudeckux odnacteid u
CXOZIHBI TIO OTPsAZaM M CEeMecTBaM, HO pa3nyaroTcs MEXay co0o0il TONBKO 1O
ponam u Bugam. EBpomneiickuii 3y0Op COOTBETCTBYET CEBEpOAMEPUKAHCKOMY Ou-
30HY, CHOUPCKHIA OJICHh Mapall — aMEPUKAHCKOMY OJICHIO BaIllUTH, €BPOIICHCKUI
KU O0apaH My(QJIOH — aMEepUKaHCKOMY TOpHOMY OapaHy. Pactenus »Toi 00-
JacTU TaKke HamoMHHaloT pacteHus [laneoapkruueckoil 6uoreorpadudeckoit
obnactu. B necax pacrnpocTpaHeHbl UXTa, €1b, IPyTUe XBOMHbBIE PaCTEHUs, U3
MOKPBITOCEMEHHBIX — Ay0, OyK, KJI€H, Jpyriue TpaBsHble PACTEHUS, OTHOCSIIH-
€csl K Pa3JInYHbIM CEMENUCTBAM.

Puc.113. Teopust A. Berenepa «upeiid MaTepruKOBY.

CXOACTBO W pa3inuyus MEXIy PACTCHUSIMA M SKWBOTHBIMH Pa3IMYHBIX OHO-
reorpauueckux odnacteld MOXHO OOBSICHUTB, C OTHOM CTOPOHBI, HCTOpUEH BO3-
HUKHOBEHMS KOHTUHEHTOB, a C JPYroil — 3BOMIOIMEN opraHuueckoro mupa. [o
MHEHHUIO YYEHBIX-€CTECTBOBE/IOB, Hallla IUIAHETa B PAa3JIMUHBIC 3Pbl M MEPUOJIBI
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umena apyroi Bun. CormacHo Teopun «Jlpeiia mMaTepukoB» JaTCKOTO YYE€HOTO
A. BereHnepa npumMepHO HECKOJIBKO MUJUTMOHOB JIET Hazaj 3eMJsl TpeACTaBsia
co0oii He OTIeNbHbIE KOHTUHEHTHI, a €IWHbIM Marepuk — [laHrero, oMbpIBaeMBbIit
€IMHBIM OKEaHOM. /[BECTM MWJUIMOHOB JIET Ha3aJ B TPUACOBOM IEPUOJE ME30-
30MCKOM 3pbl 3eMHas cyma [lanrem pazpennnack Ha JBe yactu — JlaBpasuio u
I'onzBaHy, B pe3yabrare 4ero JKMBOTHBINA U PACTUTENBHBIM MUAD €IMHOM CYIIH TaK-
e pazornencs B e ctoponsl (puc.113). Cyma ['onaBanbl, mogo00HO HAIBOAHON
YacTH 00JIOMKa JIbIUHBI, CMECTIIIACH K Iory. BriocnencTBuu B pesysbrare Bo3aei-
CTBHSI TIOI3EMHBIX CHJI IIPOM30LLIO paszeneHne [ OHABaHbI Ha OT/ENbHBIE YaCTH C
00pa3oBaHNEM KOHTUHEHTOB AHTapKTHIbI, ABcTpanuu, Adpuku, KOxuoit Ame-
puku. B pesynsrare pasnenenus JlaBpa3uu mosiBUIMCh KOHTUHEHTHI EBpazus u
Cesepnas Amepuka. CymectsoBanue EBpazun n CeBepHOl AMEPHUKH B KaUECTBE
€AUHOIO0 KOHTUHEHTA MPOIOJIKAIIOCH 10 KaWHO30MCKOM 3pbl. Paznenenue enuHon
cymu [laHren Ha OT/IENIbHBIE KOHTUHEHTBI, €CTECTBEHHO, HE MOIVIO HE IMOBIUSThH
Ha HBOJIIOLMIO KMBOTHBIX M pacTeHuil. Hampumep, B cepeaune Tpuaca, Koraa
MIPOM30LILIO OT/AeNeHne ABCTpaini OT 1 OHJIBaHbI, TaM €I11e HE MOSBUWINCH MpEJ-
CTaBUTENH TMOJKIIACCA IUIAIEHTAPHBIX. 3aTO TaM OBbLIM IIMPOKO PACIIpOCTPAHEHBI
SUATIEKIIQTYIIIE W CyM4YaTble MiekonuTaromue. [1oatoMy oHEM MMeEroT OoibInoe
pacrpocTpaHeHle B ABCTpaJIMM, a OTJENIbHBIE CyMUarble /10 CHX IOp COXpaHH-
mck B Heorpormueckoit 6uoreorpaduyeckoii oonactu. Ha npyriux KOHTHHEHTax
SAEKIIQTYIIAE U CyM4aTble ObUTM BBITECHEHBI B XOIIE €CTECTBEHHOTO OTOOpa
MPEJCTABUTEIISIMU TIOJIKJIAcCa IUIAIEHTAPHBIX, OTIIMYAIOIIMXCA MO0 CPABHEHUIO C
HUMH 00JIee CIIOKHBIM CTPOCHUEM U PA3MHOKEHHEM.

KnawueBsbie cinoBa: Acrpanuiickas, Heorponunueckas, Mugomanaiickas, Ddu-
onckasi, Heoapkruueckas, [laneoapkruueckas.

Bonpocel u 3aganus:

1. ComocraBnsaiss Actpanmuio U Heorpormmdeckyro Ouorpaduueckyro o01acTb,
BBISIBUTE CXOZICTBO M Pa3InyHMe CEMEHCTB KUBOTHBIX.

2. Ilo xakoli MpUYMHE CXOKU KUBOTHBIM M pacTUTENbHBIN Mup llaneoapkrude-
ckoit u Heoapkruueckoit onorpaduuecknx odmactei?

3. Ha kakue cemeiicTBa KMBOTHBIX M PACTCHUH OBbLIO 0OpaleHO BHUMaHHE MPH
pasneneHun cyiu Ha ouoreorpaduyeckue odiactu?

4. To kakoli MpUYMHE PaAcTIPOCTPaHEHbI YEIIOBEKOOOpa3Hble 00e3bsSHBI TOIBKO B
JIBYX Ouoreorpaduyeckux o0macTsx?

5. Kak 00bsICHUTH BOBMOKHOCTh BCTPETUTH onoccyMa B LlenTpansuoit 1 FOxHOM
Awmepuxke?
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3aganue 119 caMOCTOATE/ILHOW PadoThI:

1. Hammummre 3cce o BamieMm oTHOIIeHWH K Teopun Anbdpena Berenepa o Bo3-
HUKHOBEHUHM KOHTHHEHTOB.

2. Ckaxure, Kak, MMO-BalIieMy, MPOTEKal MPOLECcC UcCeNoBaHusI 000COOICHHO-
CTH AWLEKIaAYIIUX U CyMYaThIX KUBOTHBIX, €CIM ABCTpasus U € OKpecHbIe
OCTpOBa OTAETWINCH OT [ OH/BaHBI B TPeTHH mepuoj KaitHO30HCKON 3pbI?

§ 49. TUIIBI SBOJJIIOLIMOHHBIX U3MEHEHUI

K OCHOBHBIM THIIAaM 3BOJIFOHMOHHBIX W3MEHEHHU OTHOCSITCA: OUBEPZEeH-
Yus, KOHGePZeHYUs, NAPAIEIUIM.

JluBepreHumsi — Hanbosee OOIIMI THUIT BOJIOIMOHHOTO TIpoliecca, OcC-
HOBa 00pa3OBaHMS HOBBIX CHCTEMaTHYECKHX Tpymil. JluBepreHmus (OT JiaT.
divergantia — pacxoxaeHne) — pacxofsmmascs dBomrorus. [Iporecc nuBepren-
WU TPEACTABIISIOT OOBIYHO B BUJIE SBOJIIOIIMOHHOTO JPEBa C PACXOISIIHMHUCS
BETBSIMU. DTO 00pa3 JUBEPrCHTHOM SBOJIONMH: OOIIMNA MPETOK Jajl Havasio
JIBYM WU OOJbIIEMY KOJUYECTBY (OpM, KOTOpBIC, B CBOIO OYepeib, CTa-
JU POJOHAYAIbHUKAMH MHOTHX BUJOB U PONOB. [[MBEpreHIMs MmodTy BCETAa
OTpakaeT pacHIMpEHUE aganTallk K HOBBIM >KH3HEHHBIM YCJIOBHSIM. [losB-
JIEHWE HOBBIX (JOPM BCET/Ia CBSI3aHO C MPHUCIIOCOOICHUEM K MECTHBIM Teorpa-
(bUIECKUM U DKOJOTHYECKUM YCIIOBHSIM CYIIECTBOBaHMS. Tak, KiIacc MIIEKO-
MUTAIONUX COCTOUT M3 MHOTOUMCIICHHBIX OTPSIOB, MPEICTABUTEIN KOTOPHIX
OTIMYAIOTCS POJIOM TOTPEOIAEMON UM, OCOOCHHOCTSIMU MECT OOWMTaHWS,
T. €. YCJIOBHSMHU CYyIIECTBOBAaHUs (HACEKOMOSIHBIC, PYKOKPBUIbIC, XHIIHBIC,
MMapHOKOIIBITHBIE, KUTOOOpa3HbIe U T. 1.). Kaxkaplii U3 3THUX OTPSAIO0B BKIIFOUA-
€T TOAOTPSIIBI M CEMEWCTBA, KOTOPHIE, B CBOIO OUEpEe/lb, XapaKTEPHU3YIOTCS HE
TOJBKO CHEIUPUICCKUMUA MOP(HOIOTHYSCKIMH MTPU3HAKAMH, HO U SKOJIOTHYE-
CKHUMH 0COOCHHOCTSIMU ((hopmbl Oeraroiye, ckadyiiue, Jia3arolme, porolue,

maBaromue). BHyTpu 1r000ro ceMeicTBa BHIBI

U POABI pa3IN4aroTcss 00pa3oM KU3HH, 00BEK-

TaMu TuTaHus u T. 1. Kak ykaseBan J/lapBuH, B

OCHOBE BCETO HBOJIFOIIMOHHOTO TIPOIiecca JICKHUT

Twn nuBepreniusa. CBoeoOpa3ue MOp(hOITOrHIeCKuX
TpesoK O0COOCHHOCTEW OpraHU3MOB, MPUOOPETAEMBIX B
polecce TUBEPreHITNN, IMEET HEKOTOPYIO S/IH-

HYI0O OCHOBY B BHJE T€HO(OHIIa POJICTBEHHBIX

dbopm.
Puc.114. Bujs! BbIOPKOB, [IpexpacHblil mpuMep AUBEPreHITNN HopM —
KMBYIINX Ha ['ananmarocckux ~ BO3HMKHOBEHHE pPa3HOOOpa3HBIX MO Mopdodu-
OCTpPOBax. 3MOJIOTHYECKUM 0COOEHHOCTSIM BBIOPKOB OT OJI-
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HOTO WJIM HEMHOTMX MpPEAKOBBIX BUIOB Ha

lNananarocckux ocrpoBax (puc.114).
SIBieHMe NMBEPreHUMH MOXKHO HaOIro-

JaTh M y PACTEHUN B BHUJOM3MEHEHMI Be-

l'unmonoram Bonocsunka
TeTaTUBHBIX oOpranoB. K mpumepy, ycuku
ropoxa, Uriisl Oapbapuca M KakTyca sBIISIOT-
cs BUJOM3MCHEHHBIMH JHUCTBSIMHA. B nnBep- o
a AUBCP AdpukaHCKHI OEHEK [Taxa

TEHTHON SBOJIIOIMHM XOTS pa3iuuue MeExXIy
BHUJIAMU YBEJIMYMBAETCA, HO HMX OOIIHOCTH
AHATOMHYECKOTO CTpOoeHHs coxpansercsa. K
npumepy, Oenblid MeABe/Ib, KUBYIIUNA B Ap-
KTUKE, OTJIMYaeTcss oT Oyporo menBess, oou-
TAIOIIETO B JIECYy WM OT Y€PHOTO MEIBES,
pacipoCTpaHEHHOTO B TOPHBIX JIECax BECOM,
[[BETOM HIEPCTH, HO TAaK WJIM HHA4YE OTHO-
CUTCSL K CeMENCTBY MeaBexbU. OCHOBHBIMU
(hakTopamMu TaKOTO 131/1)1006pa3OBaHH>1 SABIA- e vomuraronvm Adpui (ciesa)
IOTCS: €CTECTBEHHBIM OTOOD, M30MALMA, MY- . [OsxHoi AMEDUKH — Pe3yITBTAT
TallMOHHAs M3MEHYMBOCTb, PE3KUE Ieperna- napasLIesbHON SBOITIOLHH.

JIbl YMCJICHHOCTH TOIYJISIUI, BBI3bIBAIOIINE

CIIOHTAaHHBIE M3MEHEHHUS YacTOT TeHOB. VX nmeiicTBhe HEM30EKHO MPUBOIUT K
TOMY, YTO pa3HbIC TPYMIBI TOMYJSIIHA BCE OOJNBIIE OTINYAIOTCS OT MCXOIHOTO
BUa (AMBEPrupyror). B Kakoil-To mepros HAKOMUBIIHUECS PA3IUYUS CTAHOBSIT-
Csl CTOJIb CYLIECTBEHHBIMH, YTO MPHUBOASAT K pacnaay MCXOJHOTO BHUJA HA J[BA U
0oJiee HOBBIX, KOTOPBIE CO BPEMEHEM JIAl0T Hayaio HOBBIM BUIAM H T. 1. Takum
0o0pa3oM, BUIBI BHYTPH OTHOTO POJIa, POABI BHYTPH CEMEUCTBA, CEMECTBA BHY-
TPH OTPSII0B MPOUCXOIAT MyTEM JMBEPTEHIUHU OT OJHOTO OOIIEro BHU/A.

IMapajsenu3m — 3BOJIOLMOHHOE W3MEHEHHUE, PE3yJIbTaTOM KOTOPOIo SIB-
nsieTcsi 00pa3oBaHUE CXOAHBIX TMPU3HAKOB y POICTBEHHBIX OpraHu3MoB. Ha-
MpUMep, CpPelr MIICKOIUTAIONMINX KUTOOOpa3HbIe W JIACTOHOTHE HE3aBHUCHUMO
ApYyT OT ApyTra Mepeluin K OOUTaHUIO B BOIHOW Cpele W MpUoOpeTr COOTBET-
CTBYIOILIME MPUCTIOCOONEHUs — JacThl. Mi3BecTHOE 00111ee CX0ACTBO UMEIOT He-
POICTBEHHBIE MJIEKOMUTAIONINE TPOITMUECKOTO TMOsica, OOUTAIONINE HA Pa3HBIX
KOHTMHEHTAaX, B ONM3KUX KIMMaTHYECKUX ycloBusxX (puc.115).

[Tapannenusm peanusyercss B ABYX WJIM HECKOJBKHX TPYIax, CBS3aHHBIX
Oosiee WM MEHEe OT/aJICHHBIM POJCTBOM, KOTOPOE OCHOBAHO HA JIMBEPIeHLIUU
oT obmero npeaka. B ¢Bs3u ¢ OONTHOCTHIO YacTH TeHO(OHIOB, YHACIICIOBAH-
HBIX OT MPEAKOB, Y HUX BOSHUKAIOT CXOHBIC aaNTAI[H B YCIOBUSAX JTCHCTBHS
¢dakTopoB 0TOOpa B OJMHAKOBOM HampaBieHUH. B reHodoHIaX pOACTBEHHBIX
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BHJIOB 3aKOHOMEPHO TMOSBIISIOTCS TTOI00HBIC (TOMOJIOTHYHBIC) MYTaIMH (3aKOH

TOMOJIOTHYECKUX PSAJIOB HACIEACTBEHHOM W3MEHYMBOCTH, YCTAaHOBIICHHBbIN H.

. BaBunossiM). [Ipu ycnoBum 1eicTBUS Ha MOMYJISIUN POJICTBEHHBIX BUIOB

1oJ0OHO HAIPABJIEHHOI'O €CTECTBEHHOIO 0TOOpAa U3MEHEHUS 3TUX MOMYIISIIHIA

UIYT MOAOOHBIMU MYTSMH, YTO MPOSIBIIECTCSA B BHUJIE MapajlieIn3Ma.

KonBeprenumsi — THUIT 3BOJIIOLIMOHHOTO M3MEHEHUS, B PE3yJIbTaTe KOTOPOrO

CXOJIHBIE TPU3HAKK TPHOOPETAIOT HEPOJCTBEHHBIE OpraHu3Mbl. J[Ba mim Ooree

BHUJIa, HE CBSI3aHHBIC OJIM3KKUM POJICTBOM, CTAHOBSTCS Bce Oojiee u OoJiee TTOX0XKU-

MU JIpYT Ha apyra. Takod TUI SBOJIOLMOHHBIX U3MEHEHNH SIBIIIETCS PE3YJIBTaTOM

MPUCTIOCOOICHNH K CXOJHBIM YCJIOBHUSIM BHEITHEW cperbl. KoHBepreHTHbIE W3-

MEHEHHMsI 3aTparuBaroT JIMILb OPraHbl, HEIo-

A B CPEICTBEHHO CBSI3aHHBIE C OJHUMH U TEMH

xe (hakTopamu cpeipl. Y CymMuarhix M IUia-

LEHTAapHBIX MJICKOMMTAIONIUX BCJICACTBUE

CXOJTHOT0 00pa3a )KU3HU HE3aBUCUMO JPYT OT

JIpyra BO3HUKIIM CXOJHBIE YEPTHI CTPOCHUSI.

[Toxoxku €eBpONEUCKUM KpPOT M CyMYaTbld

KpOT, CyMUaThlii JIETYH 1 Oenka-nersira. Kon-

BEPreHTHOE CXOJICTBO HAOMIOJAETCs JaXe Y

IIJIABHUKOB Y HEPOJACTBCHHBIX YXUBOT-

HBIX — PE3YJIBTaT KOHBEPTEHTHOH JBO- TPYHII XHUBOTHBIX, OYCHE IAJICKO OTCTOAIIX
monun; A — BojHble skuBoTHble: 1 —  APYT OT Jpyra B CHCTEMAaTHIECKOM I10JIOKE-
aKyma; 2 — MXTHO3aBp: 3 — Aenpduu; ~ HUW. Y ITHIL ¥ y 0a009€K UMEIOTCS KPBUIbS,
b — oOurarenu cymm: 1 — cymuarsiii  HO IPOMUCXOKJICHUE THX OPraHOB Pa3IM4HO.

KpOT; 2 — OOBIKHOBCHHBIH KPOT. B nepBoM ciydae — 3T0 U3MEHEHHBIE KOHEY-
HOCTH, BO BTOPOM — CKJIaJIKA KOXKH.
[TpumepoM KOHBEPreHTHOM SBOJIONMHU SIBISAIOTCS (opma Teraa U 0coOeH-

HOCTH JIOKOMOIIMM B BOJI€ Y aKyJOBBIX pPbIO, BOAHBIX MPECMBIKAIOIIUXCSI —

MXTHO3aBPOB, KOCTUCTBIX PbIO, MTMHIBUHOB, JIACTOHOTUX U KUTOOOpa3HBIX MJle-

KOIUTAIOUIUX, BHYTPEHHEE CTPOCHUE KOTOPBIX MOJTHOCTBIO COOTBETCTBYET OCO-

OEHHOCTSIM, XapaKTEPHBIM ISl KJIACCOB, K KOTOPBIM OHU OTHOCATCS (puc.116).

Puc.116. CxonctBo popmbI Tena u

KuioueBbie cjioBa: J{uBepreHisi, KOHBEPTeHITHS, TAPAIIICITN3M

Bonpocsl u 3ananus:

1. Yro BBI 3HAETE O THUIAX DBOJIOIAN?

2. OOBACHHUTE CYITHOCTH JUBEPTEHTHOW SBOJIOIINH?

3. [IpuBennTe MpUMeEpH TUBEPTEHTHON IBOIIOINH.

4. OxapaKkTepu3yHTe CyIIHOCTh KOHBEPTCHTHOMN JBOJIOITHH.
5. OxapakTepu3yiTe CyIIHOCTh MapauIeTbHONU IBOJIOIUN.
6. [IpuBenuTe MpUMEpHI MapaUICTHHON IBOFOIHH.
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3anaHue AJ1s1 CAMOCTOSITEILHONH PadoThI:

Tunbl 3BOJIOIUOHHON U3MEHYUBOCTH Oco0eHHocTH ITpumepsbl
JuBeprenuus
ITapannenusm
KonBeprenums

§ 50. TVIABHBIE HAIIPABJIEHUSA
IBOJIIOIIMU OPTAHUYECKOI'O MHUPA

Pa3Butne kMBOIM NPUPOABI HUIO OT MPOCTOrO K CIOXKHOMY M MMEJO IPO-
IpecCUBHBIN XapakTep. Hapsay ¢ 3TUM MpoOUCXOIUIIO MPHUCIIOCOOIEHIE BUIOB
K KOHKPETHBIM YCJIOBHUSM KHU3HH, OCYIIECTBISIach UX crnenuanu3auus. s
MNOHUMAHHUSI MCTOPUYECKOIO PA3BUTHSI OPraHMYECKOIO0 MHpa BaKHO ONpene-
JIUThH TJIaBHBIE JTUHUU HBOJIONHUH. B pa3paboTKy mpoOiaeMbl SBOMIOLUN 3HAYH-
TENbHBIN BKJaJ BHECIU KpymHble poccuiickue yuenoie A. H. Ceepuos u U.
N. Ulmaneray3ed. OHM yCTaHOBWJIM, YTO IVIABHBIE HAIIPABJIECHUS 3BOJIIOLUU
COCTaBJISIFOT apoMOop(do3bl, UANOATANTAINN U AereHepaunu. Kak u3BecTHo, B
cBoe BpeMs Y. /lapBUH OTMeUa, YTO IBOJIOLMOHHBIN ITPOLIECC COMPOBOKIAACT-
Csl MOCTOSIHHBIM MPUCIIOCOOTICHHEM OPraHU3MOB K YCJIOBHSIM cpenbl. 3mene-
HUE Ha MPOTSKEHUU UCTOPUUECKUX MEPHOAOB YCIOBUN CPEJbl, OKPYKarOIIeH
OpPTraHW3MBbI, B IIUPOKHUX WIIH Y3KUX IMpeneaax 0ObIYHO MPUBOIAUT K TIOSBICHUIO
y HMX OOILIUX WMJIM YaCTHBIX Mpucnocodnenuit. O0ume npucrnocodaeHus cpsi-
3aHBI C YCJIOKHEHUEM CUCTEMbI KHU3HEHHO Ba)KHBIX OpraHoB. Eciu B CBs3M C
M3MEHEHHEM OKpYyXarolled cpenpl HaOmomaroTes: 1) yBelWdeHHe YUCIEHHO-
CTH 0CO0€# TOro WM MHOTO BHJIA; 2) pacIIMpeHHe apeaja, 3aHUMaeMoro 3TUM
BU7IOM; 3) 00pa3oBaHME Ha OCHOBE BHJIa HOBBIX TMOMYJISIIIUN, TOJBUIOB, BUIOB
U JPYTrUX TAKCOHOB, — TO TAKOM IMpOLIeCC HA3bIBACTCA OUOIO02UYECKUM NpO-
epeccom. B Hacrosmee Bpems B LleHTpanbHOA3MaTCKOM PErMOHE MHIMMCKUE
CKBOPIIbI HAXOATCS B COCTOSIHMM OMOJIOTHYECKOTO MpOrpecca Mo CpaBHEHUIO
¢ apyrumu nrunamMu. OTCYTCTBUE y ATHX MTUIl MHCTUHKTA K MECTy OOUTaHWUSA,
UX arpecCUBHOCTb, BCESITHOCTh, BBICOKAsl IJIOAOBUTOCTH OOYCJIOBIMBAIOT MX
nperMyIiecTBa B 00pb0e 3a CyIIecTBOBaHKE, YTO BBIpaXKaeTcs BO BCE OOIb-
[IEM YBEJIWYEHNH YUCICHHOCTHU U PaCIIMpeHUN ux apeana. Eciau B Hagane XX
B. 3TM INTHLBI BCTPEUAIMCh TOJBKO B IPUIPAHUUYHBIX panioHax LleHTpanbHOI
A3um, Tenepp B CBSI3U C PACIPOCTPAHEHHWEM Ha CEBEpP UX MOXKHO BHUJIETH BO
BCEX peciyOnukax ¥ o0IacTsIX peruoHa.
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AHanu3upysl TJIaBHBIE HampaBlieHUsi Ouonormueckoro mporpecca, A.H.
CegeprioB u U. Y. lImanbray3eH yCTaHOBUIIM, YTO OH MPOUCXOJUT HA OCHOBE
apomopho3a, uauoananTauu. o0mei qereHeparmm.

[Mox apomopghozom, 1. €. MOPHOPUZHOIOTHIECCKUM MPOTPECCOM, TOHUMA-
10T SBOJIFOIMOHHBIE M3MEHEHHUsI, OOYCJIOBIMBAIOIIUE OOUIUN TOIBEM CTere-
HU OpraHMW3aIliH, TIOBBIIIICHHE HMHTCHCUBHOCTH KU3HEACITCILHOCTH OpPraHM3-
MOB. ApoMOp(03bI JAIOT KUBBIM CYIIECTBAM 3HAYUTEIHHBIC TPEUMYIIECTBA B
O00opb0e 3a CyIIeCTBOBAHUE U OTKPHIBAIOT BO3MOXKHOCTH JIJIS OCBOEHHUS HOBBIX
MeCT OOUTaHUS.

[Tepexon pacTeHuit U3 BOAHOM Cpeibl HA CYIIY, OT Pa3MHOXKEHHUS CIIOpaMu
K pa3MHOKEHHUIO C TIOMOIIbIO CEMSIH, MOSBJIICHUE TTOKPHITOCEMEHHBIX PACTCHUIN
— BCE 2TO MPOSIBIICHUA TIporpecca tuma apomopdosa. Ilpomecchl ycnoxHeHHs
HEPBHOM, KPOBEHOCHOM, NUILEBAPUTEIBHON CUCTEM U CUCTEMBI JBIXaHUS y TIO0-
3BOHOYHBIX, BOBHUKHOBEHHUE KJIACCOB PbIO, 36MHOBOHBIX, MPECMBIKAIOIIUXCS,
MITUIL, MJICKOIUTAIOIIUX TAKXKE SIBIISFOTCS PE3yJIbTaTOM 3BOJIONMH OpPraHuye-
CKOTO MHpa ImyTeM apoMopdosa.

bnaronmaps apomopdo3aM B SBOJIONHMHA OPTaHUYECKOTO MHUpPA CTPOCHHE U
KU3ZHENIEITEIIbHOCTh PACTEHUN M KUBOTHBIX YCIOXHSUIUCH, CPEId HUX TOSIB-
JISTTUCh BCE HOBBIC U HOBBIE TPYIMIIBI, MPOUCXOIAIIO PACIIUPEHUE UX apealioB,
YCKOPSUICS TIpoliecc 00pa3oBaHUs OTPSAOB, KIACCOB M THUIIOB.

Apomoph 036l TIPOSIBIISIIOTCS Ha OCHOBE JIJTUTEILHOW HACIICICTBEHHOU W3-
MEHYUBOCTH U MPOJOJIKUTEIBHOIO €CTECTBEHHOTO oTOOpa. B moboit kpyrHoi
TaKCOHOMHUYECKOW AMHUIIC PACTEHUHN U )KMBOTHBIX MOXKHO YBUJICTh U3MEHEHUS
tura apomopdosa (puc.117).

Wanoapantauma
j Puc.117. Paznuunbie
HaIIpaBJICHHA 3BOJIOIUOHHOIO
nporpecca. CxeMaTuyecku
M300pakeHbI apoMOpQo3,
AaMoasanTanys u oomas
JACrcHCpalus.

ﬂ.BI'BHBpBu;ﬂ

Nnauoanantanust — MpeACTaBIsSeT COOOW pa3BUTHE YACTHBIX aJanTaluu,
KOTOpPbIE€ TIPUCTIOCAOIMBAIOT OPraHU3M K KOHKPETHBIM YCIIOBUSM cpenbl. B oT-
Tu4re oT apoMopd030B, UAMOATANITAIUS HE SIBISIETCS] OOITUM MPUCTIOCOOICHH-
€M, a CBsI3aHa C HEOOJIBIITMMHU YaCTHBIMU U3MEHECHHUSIMH, KOTOPBIC «HE TIPUBOIST
K OOIIeMy IMOIbEMY CTETICHU OPTaHHM3AIH U KU3HEACATETHHOCTH OpPTraHN3MOB
M0 CPaBHEHHUIO C TaKOBOHM y WX mpeakoB. [Ipumepamu uanoagantai MOTYT
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CITy)KUTh TTOKPOBHUTEIBCTBEHHASI OKPACKA, SBJICHUSI MUMUKPHH, HAOIIIOaeMbIe Y
’KMBOTHBIX, pa3HOOOpa3HbIe MPUCIIOCOOICHNUS, CIIOCOOCTBYIOIIHIE MEPEKPECTHO-
MY OTIBUICHHIO PACTEHHH C TIOMOIIIBIO BETPa, HACEKOMBIX U MTHII, PUCIIOCOOIe-
HUS IJIOIOB M CEMSIH K pachpocTpaHeHuto. [IprcrnocoOIeHHOCTh HEKOTOPBIX
’KHBOTHBIX M3 OTpPs/Ia HACEKOMOSIHBIX K MPOKMBAHHIO Ha CYIIe, B BOJC WIIH
MOJT 3eMJIEH TaK)Ke CITY>)KUT IPUMEpPOM uauoanantanuu (puc.118).

Touno Tak xe (opma U okpacka Tena, CBOeoOpa3HOe CTPOSHHE TUIABHUKOB Y
MPE/ICTaBUTENICH PA3NMYHBIX BUAOB KOCTHBIX PBIO SIBISIIOTCS PE3yJIBTaTOM TpPH-
CIIOCOONEHUS MIMOATANTAIIMOHHOTO Mops/aKa. Takue mpucrocoOneHust B HeKo-
TOPOH CTETIEHH 00JIerJaroT 0OUTaHNE OPraHU3MOB JIFOOOTO BUA TIPH OTPE/IEIICH-
HBIX YCIIOBHUSIX U CIIOCOOCTBYIOT OHOIOTHYECKOMY MPOTPECCYy.

Puc.118. Unnoanantanusi.
JKHBOTHBIE OTPsI/Ia HACEKOMO-
STHBIX KJacca MIICKOTUTAIO-
mumx. Hazemubie popmbl:

1 — IpBITYHYUK;

2 — ex; 3 — 3eMJepoiika.
OowuTarome B BOI€E U MO
3eMIIeii: 4 — KyTopa;

5 — BbIApOBas 3eMJIepoiika; 6 —
KpOT; 7 — 3J1aTOKPOT;

8 — BBIXYXOJIb.

Oobwian oezenepayusn Ui mopgoghusuonocuueckuii pecpecc 03Ha4aeT nepe-
XOJI OpraHU3alliU OT CIIOKHOTO CTPOEHHSI K IPOCTOMY. DTO HaIpaBJIEHUE IBOJIIO-
UM OPTaHUYECKOIO MUPA TECHO CBSI3aHO C IEPEXOJOM OPraHU3MOB K CHISYEMY
WJIN TIapa3uTHYECKoMy 00pasy >ku3Hu. Hanpumep, y TMYMHOK aCIMINA UMEIOTCSI
HEpBHAsl CUCTEMa, XOpJa M IVla3a, KOTOpbIE MPUCYIIH, XOPIOBBIM YKHUBOTHBIM.
3areM B Ipolecce Nepexona JIMYMHOK BO B3pPOCIOE COCTOSIHME U K CHISYEMY
00pa3y ’KM3HU MPOUCXOJUT PErpecCUBHBIN MeTaMOop(0o3 OpraHu3Ma — HCUE3aeT
XOp/ia, HEpBHAsI CUCTEMA MIPEBPAILACTCS B Y3€JIOK.

V Takux nmapa3uToB YENIOBEKA, KaK CBUHOM COJMTEp M JIEHTEL IIUPOKUM, HET
KUIIEYHUKA, HEPBHAS CUCTEMa MMEET MPOCTOE CTPOCHUE U OHU TMOYTHU JIUIICHBI
CIIOCOOHOCTH CaMOCTOSITENIbHO ABUTaThesi. Ho 3aT0 MMEIoT IMpUCOCKH, TI03BOIS-
IOLIME UM IPUKPEIIATHCSA K CTEHKAM KHUIIIEYHUKA XO35MHA, U XOPOIIO Pa3BUTHIE
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Oprassl pa3MHOXeHHUs. HekoTopble pacTeHus, B TOM YHUCIIE TOBWINKA, KOTOpPBIE
BT Mapa3UTHUECKU 00pa3 KU3HH, JUIIEHBI OJHOTO M3 OCHOBHBIX)» OPraHOB
— nucta. Y MOBWIMKMA BMECTO KOpHEH Ha ctebne oOpa3oBaliCh MPUCOCKH, C
MOMOIIIBIO KOTOPBIX OHA BBICACHIBAECT IUTATEIIBHBIE BELECTBA U3 PACTEHUS-XO-
31MHA. OTO O4YEHb IUIOJOHOCHOE PacTeHHE. Ero mioasl He NepeBapUBarOTCs B
MUIIEBAPUTEIFHBIX OpPraHax TPaBOSTHBIX JKUBOTHBIX. Takum oOpazom, oOrmrast
JIeTeHepaLus, X0Ts U yIpoIaeT CTPOCHUE OPraHMU3MOB, HO NPUBOIAUT K YBEIIU-
YEHUIO YUCICHHOCTH 0CO0EH 3TOro BHUJA, PACIIMPEHHIO €r0 apeaiia, K pa3BUTHIO
HOBBIX CHUCTEMaTHYECKUX IPyHIl, T. €. K OMOJIOrHYecKOMYy IIPOrpeccy.

B nHacrosiiiee Bpemsi GOJNBITMHCTBO TPYIT HACEKOMBIX, KOCTHBIX PBIO, TPhI-
3yHOB, @ TaK)K€ LIBETKOBBIE PACTEHMs HAXOIATCS B COCTOSHUM OHOJIOTHMUYECKOIO
nporpecca. B pa3BuTun opraHn4eckoro Mupa B IPOTHBOINOJIOKHOCTh OMOJIOTH-
YyecKoMy Iporpeccy HaOmronaercst U Ouosiormyeckuil perpecc. B cBsizu ¢ tem,
YTO MPH OMOJIOTHYECKOM perpecce OpraHu3Mbl HE MOTYT B JIOCTaTOYHOW Mepe
MPUCTIOCOOUTHCS K YCIIOBUSM CPEJIbl, TPOUCXOAUT: &) YMEHbBIIICHHUE YHCICHHOCTH
ocobell BUJa M3 TMOKOJIEHUS B MOKOJEHHE, 0) Cy)KeHHE apealia, 3aHSATOro 3TUM
BUJIOM, B) YMEHBIIIEHUE YMCIIA TIOMYIISIIIMN U BUIOB.

B3aunmocBsi3u pasIMYHbIX HaNpaBJIeHU IBOIIOIMH. V3 Bcex paccMOTpeH-
HBIX MyTeil JOCTMXKEHMsI OMONIOTMYECKOTO Mporpecca Hanbonee peikyd apoMop-
(03I, MOAHUMAIOIINE Ty WIM MHYIO CUCTEMAaTWYeCKylO TPYIMIy Ha KaueCTBEH-
HO HOBBIH, OoJiee BHICOKMI ypOBEHBb pa3BUTHA. sl TPy, MOABEPTHYBIIUXCS
COOTBETCTBYIOIIUM MOP()ODU3NOTOTUIECKIM MTPEOOPa30BaHMUSIM, OTKPHIBAFOTCS
HO-BBI€ BO3MOKHOCTH B OCBOEHHMHU BHEIIHEH Cpelbl. 3a KaKAbIM apoMopho30M
clielyeT MHOXKECTBO WAMOAJANTALUM, KOTOpble OOecreunBaroT Oojee MOIHOe
HCIIOIb30BaHNE BCEX UMEIOLINXCS PECYPCOB M OCBOEHHE HOBBIX MECTOOOUTAHUI.
Wnnoamantanyu 1 o0mas AereHepauuy 00ecnednBaloT HawTyyllee MpUCIIOCOo-
OrieHre OpraHU3MOB K CpeJie, He TIOBBIIIAsl CTETICHN UX OpTaHH3aIUH.

Karwouessie cioBa: [Iporpecc, apoMopdo3, nanoanantamus, 1ereHeparmsi.

Bonpocs! n 3aganus:

1. OxapakTepusyiTe INIaBHbIE HAMIPABICHHS HBOJIOIMH OPTaHUYECKOTO MHUpA.
2. OObscHuTE npeumyiiecTBa apoMopdo30B B 00pbOE 3a CyIIECTBOBAHHE.
3. JlaiiTe cpaBHHUTEIHHYIO XapaKTEPUCTUKY apoMopdo3aM U WAH0IANI TAIIIM.

3aganue A8 caMOCTOATEJNBbHOH padoThI: BhIiBUTE, K KaKUM HarpaBlIEHUSM
SBOJIIOLIMY OTHOCATCSI IPUBEAEHHBIE TPUMEPBL.

Hanpasienue

Ipucnocodsienns, BOSHUKIIUE MPU IBOJTIONHOHHOM Mpouecce
IBOIIOIHUH |

Bo3aukHOBeHHE nporiecca GOTOCHHTE3a
IlosiBinenue 1iBeTKa

l\):—*z
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[losiBneHne Y MIICKOINUTAOINHUX IJIOTHOI'O HICPCTAHOI'O ITIOKPOBA B

3UMHUI IEPUON
CMeHa OKpacKH IMIEPCTH 3UMON Y KPOJIMKOB

Hanuume npucocoK y mapa3suTUUYECKUX YEPBEil.

Pa3Ho00pa3ue poToBOro ammapara y HaCEKOMBIX

Bo03HHKHOBEHHE ABOMHOIO OIJIOAOTBOPEHHUS V IIBETKOBBIX PACTCHUM
Nsmenenne GopM JIUCTLEB Y KAKTyCa

OTCYyTCTBHE OpPraHOB JBMKCHMS Y MEUEHOYHOTO COCAIbIITNKA.

.| Hanmuuure KomroueK B IJI0AaX POroroJ0OBHUKA

.| IlosiBIeHME CEMEHHBIX pacTEHUH

.| ITosiBIeHHE YEeThIPpEXKAMEPHOI'0 Cepara

.| IlosiBIeHHE YKUBOTHBIX C JIETOYHBIM JbIXaHUEM

.| Haguuune npemocTeperaronieii OKpacku y IIMesIeH

N oe iy jm = =l (=S| BN TN (P P RO

§ 51. OCHOBHBIE TEOPUHU O NNPOUCXOXIAEHUUN
ZKN3HU HA 3EMIJIE

OnHa U3 caMbIX CIOXKHBIX NPOOJEM OHUOJIOTMYECKONM HayKu — H3ydeHHUe
CYUIHOCTH, MHOTO0Opa3nsi BOSHUKHOBEHUS U PA3BUTHUS JKU3HU.

Teopuu o nmpoucxoxkaeHUH Ku3HHU. [[poricXOKaeHNE KU3HU WHTEPECYeT
YeJIOBEYECTBO C JpeBHEUIINX BpeMEH. CylIeCTBYET HECKOJIBKO IMPEAIOIOKe-
HUI O BOBHUKHOBEHHMH >KU3HU.

Camo3zapoxaeHue ;Ku3HU. [[aHHOE NPEanoNoKEHNE CYIIECTBOBAIIO B APEB-
HocTtH B JlpeBHeM Kurae, BaBuwinone u Erunre. M3BecTHBIN yueHbli ApuUCTO-
TeNb TOXKE MPUACPKUBAICA TakoM KoHUenUuu. CTOPOHHUKU 3TOM KOHUEHIUH
CUMTAIOT, YTO >KMBBIE OPraHU3Mbl BO3HUKAIOT M3 HEKUBOM MPHUPOIBI MyTEM
camo3apoxaenus. B 1688 r. uranbsHckuit 6uonor u Bpau dpanuecko Penu
MOJIBEPI COMHEHMIO TEOPUIO CIOHTAaHHOTO 3apoxiacHus. IIpoBens psg skc-
MEPUMEHTOB, C OTKPBITBIMU M 3aKpPBITBIMH COCYJaMH, OH IOJy4YW] JAaHHBIE,
MOATBEPKAAIOIINE MBICIIb O TOM, YTO KU3Hb MOXXET BO3HUKHYTh TOJBKO W3
MIPEAIIECTBYIONIEH KU3HU (KOHIICTIIUS OMOTeHE3a), TPOBO3TIIACUB 3HAMEHUTHIN
NPUHIUI — “BCE KUBOE — OT KMUBOTr0”. OH OCTAaBWJI OTKPBITHIMU OTAEJIbHBIE
COCYJIbI C MSICOM, a OCTaJIbHbIE 3aKpbul MapJiel (puc.119).

Puc.119.
OmebIT Penu.
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B cocynax, 3akpbIThIX Mapiel, JUYMHOK MyX He ObLJIO, a Ha MsCE B OT-
KPBITBIX COCY/IaX UX BO3HUKIIO OECUMCICHHOE MHOKECTBO. TakuMm oOpaszom, ¢
MOMOIIIBIO TIPOCTOTO OMbITa OBUIO JOKA3aHO, YTO JINYMHKU MYX HE MOTYT CaMo-
3apOJIUTHCA HAa THWJIOM MsICE, a MOSIBIISIFOTCS U3 OTJIOKEHHBIX MyXaMU SIMII.

B 1860 r. mpoGiemoii nmpoucxoxkaeHust >ku3au 3ansuics Jlyn Ilacrep, koto-
pBIi K 3TOMY BPEMEHHU YK€ MHOTO€ cjejial B MUKpoOuonoruu. B pesynsrare
psina skcriepuMeHToB [lacTep noka3an cHpaBeAMBOCTh TEOpUM OMOreHe3a U
OKOHYATEJIbHO OIIPOBEPI TEOPHUIO caMo3apoxaeHus. OH moasepraj JUIMTENb-
HOMY KHUIISTYEHHIO B KOJIOE€ C OTKPBITHIM TOPJIBIIIKOM IHUTATEIbHYIO CpENy, B
KOTOPOM MOINIM Pa3MHOMKATHCSI MUKPOOPTraHW3MBbl. Uepe3 HECKOJIIBKO JTHEW B
kos10e HaOMI0AANOCh pa3MHOKEHHE MUKPOOPTaHU3MOB (B pe3yibTare Ioraja-
HUSl B Hee OakTepuil u ux cnop). B cieayromiem oneite, OH B3sJ1 TEPMUUECKU
CTEPUJIM30BAaHHYIO MUTATEJIBHYIO CPely U MOMECTHII €€ B OTKPBITBIA COCY[ C
JUTMHHBIM U30THYTBHIM TOPJBIIKOM. CKOJIBKO OBl COCYH HH CTOSJI Ha BO3IyXe,
HUKaKHUX MPU3HAKOB )KU3HU B HEM HE HAOJI0AJI0Ch, TOCKOJIBbKY COAEPKAIIHECS
B BO3/JyX€ CIOpbI OakTepuil ocenanu Ha u3rudax ropuisika. Ho crouno omio-
MUTbH €0 WU CHOJOCHYTh JKUAKOM Cpenoil n3rulbl, Kak BCKOpPE B cpele HauM-
HaJIM Pa3MHOXKAThCS MUKPOOPraHU3Mbl, BbilIeamue u3 crnop (puc.120). Takum
oOpazom, ombiTel @. Peau u JI. [Tactep okoHYaTeIbHO MOATBEPIMINA HEBO3MOXK-
HOCTb CaMO3apOXKICHUS PA3ITUUHBIX )KU3HEHHBIX ()OPM B HBIHEIIHUX yCIIOBHUSX.

Ocanok
OakTepuit

Puc.120. OmpiT
1 2 3 4 JI. Tactepa.

Omneitel [TacTepa nMenn OrpoMHOE MPAKTUYECKOE 3HAYEHHUE, TaK KaK OT-
KpPBUIM BO3MO)KHOCTHU JUIsl KOHCEPBALMU MUIIEBBIX MPOAYKTOB, NACTEPU3ALINU
MOJIOYHBIX MPOAYKTOB, CTEPUIIN3ALMU PAH U XUPYPIUUYECKUX UHCTPYMEHTOB B
MEJULIUHE.

Teopust nancnepmun. CornacHO TEOPUM MAHCIIEPMUH, )KU3Hb CYIIECTBYET
BEYHO M KOUYeT OT IUIAHEThl K rjaHeTe. CTOPOHHUKAMHU 3TOM Teopuu ObUIH
3HAMEHUTHIN mBenckuil ¢pusuk, naypear Hobemnerckoit nmpemun C. AppeHuyc,
ykpauHckui yu€Hslii B. U. BepHanckuii, W3BECTHBIN aMepHKaHCKUN OnoQu-
3UK M reHeTHk, Jaypear Hobenesckoit nmpemun ®. Kpuk u ap. Ilo mHeHuro
ATUX Y4YEHBIX, KU3Hb M3HAYAJIbHO IMOSBUJACh HE Ha 3eMJjie, a BO3HUKIIA Ha
OIHOM W3 TUIaHeT U Oblja 3aHeceHa Ha 3eMII0 BMECTE C METEOPUTOM HIIU TOJ
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BO3JICHCTBHEM CBETOBBIX JIyded M MPU OJArONPHUSATHBIX YCIOBHUSX pPa3BUIIACH
OT MPOCTHIX OPraHU3MOB K CJIOKHBIM.

Teopust OMOXMMHUYECKON SBONIONHH. Teopus OMOXMMHYECKOW HBOIIOINN
*u3HU Hadana popmupoBarbes B 20—30-x romax XX B. CoracHO 3TOH TEOpHH,
KJIIMMAaTUYECKUE YCIOBUS 3e€MJIM Ha HayaJbHBIX ATanax e pa3BUTUSA CUIIBHO
OTJIMYAIUCHh OT COBPEMEHHBIX. B 3THX yCIOBUSX, Mpekae BCero abUOreHHbIM
MyTEM, CUHTE3UPOBAIIUCH MTPOCTHIE OPTAHUYECKUE COCIUHEHUS, KOTOPBIE, TIO-
CTEIEHHO YCJIOXKHSSACh B PE3YylbTaTe XUMHUYECKOW 3BOJIIOLINMH, MPEBPAIIATUCh
B TpocTeimme xu3HeHHble GopMbl. [locne sToro Havamach OwoIorHYecKas
SBOJTIOIHUSL.

ITo yrBepxkaeHuto JlapBuHa, >KM3Hb MOXKET 3aPOJIUTHCS TOJIBKO B YCIOBUSIX
ee oTcyTcTBHUS. BHOBH 00pa3zoBaBIIMecs: OpraHMYECKUE BEIIECTBA HEMEIJICHHO
YHUYTOXKAIOTCA TETePOTPOPHBIMA MUKPOOPTaHW3MaMH. VIMEHHO MOATOMY B
HacCTOsIIIIee BpEeMs HEBO3MOXKHO CaMO3apOXKJI€HHE >KU3HU. BTopbiM HE00xo-
JTUMBIM YCIIOBUEM 3apOXIACHUS KU3HM Ha 3eMJie SIBJISAETCS OTCYTCTBHUE KHUC-
JI0Opo/ia B MEepBUYHOM aTrMocdepe, TaKk KaK HaJlMuue KUCIOpojaa MPUBENO Obl K
paclIeIJICHUI0 BHOBb 00Pa3yIOIIUXCSl OPTAaHMYECKUX BEIIECTB.

KaioueBble cioBa: KpeanmoHW3M, TaHCHIEpMHUS, OMOTeHE3, YIbTPadHOICTOBBIN,
METEOPHUT, KOHCEPBUPOBAHNE.

Bonpocsl u 3aganus:

1. Pacckaxnure 00 OCHOBHBIX ATamax XWMHUYECKOH IBOIIOIHMH JKA3HU.

2. OOBsCHUTE, KOTIa HAYMHACTCS XUMUYCCKAsl IBOJFOIHS KU3HU?

3. OObBsAcHUTE TPOLECC BOSHUKHOBEHUS KOAIEPBATOB.

4. BO3MOXXHO JTU B HACTOSIIEE BpeMs 00pa30BaHHE KM3HU ITyTEM aOHOTEHHOTO
cuHTE3a?

5. Kakue 3HaeTe cBeJeHUs, JOKA3bIBAIOIIME a0MOTeHHBIH CHHTE3?

3aganue 1J15 caMOCTOSATEJIbHOI PadoThI: 3armoHuTe TaOIHILy.
OcHoBHbIe Teopuu 0 npoucxokaeHuu | Croponnuku 31oii | Mneu B mpensoaxe-
JKH3HU Ha 3eMiie KOHLeNIUH HHUSIX
Camo3apokJIeHUE KU3HH
[Tancnepmust
BroxuMuueckast 3BOIIOLHSI
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§ 52. TEOPUSI BUOXUMHUWYECKOM YBOJIIOINA

Teopust aOMOreHHOI MOJEKYISAPHOI 3BOMIONUH JKU3HH M3 HEOPTaHUYECKUX
BellecTB ObuIa co3fana pycckuM yuéHbiM AWM. OnapunbsiM (1924 1) u aHnmi-
ckuM yuéapiM K. XommeriHom (1929 1).

[lo MHEHMIO €CTeCTBOBEIOB, 3eMJisl MOSIBUIACH MpUMEPHO 4,5—5 Mipa.Jier
Ha3ad. Buauane 3emust mpezcrasisuia coOOM MbUIbHOE OOJIAKo, TEMIIEpaTypa
Obl1a BBICOKOM M OHa Kojebanack B mpeaenax 4000-8000°C. B mpouecce ox-
TKICHNS, TSHKETBIC AJIEMEHTHI Ha4dalld PAcIiojiaraTbCs B IIGHTPE TUIAHETHI, a
Oonee nérkue mo nepudepun. Ha 3emiie cample MPOCThIE KUBBIE OPTaHU3MBI
MOSIBUJIMCH NMPUMEpPHO 3,5 muipa. seT Hazaa. JKusHp ecTh pesyibrar XuMHUue-
CKOM, 3aTeM OMOJIOTMYECKON DBOIIOIIMH.

Xumuueckas 3Bosatonms. [Ipenmnonaraercs, 4ro B mepBUYHON atMocdepe
3eMiTi, COIepKaINCh BOASHBIC TMaphbl, CBOOOTHBINA BOIOPO/, a30T, YIVIEpOJ, Ya-
CTMYHO METaH, cepoBojopo] u ammuak. Ilocrenenno 3emiiss ocThiBajia, Havya-
Jach B arMoc(epe KOHJEHCalMs BOJISHBIX MapoB. HempepbIBHbIE HOKIN CTaIH
00pa30BbIBaTh Ha TOBEPXHOCTH 3eMJIM BOAHBIE OaccelHbl. B Bomax pactBo-
PSUTMCh OpTaHWUYECKHe COCAMHEHUs, Bo3HUKINE B atMochepe [lon BrmsHMEM
yABTPA(PHOIETOBBIX M PEHTIEHOBBIX JIy4Yeil, WAYIIHE OT COJIHIA, a TAKXKE MOJ
CWJIbHBIM 3aps/IOM MOJIHUM, CHUHTE3UPOBAINUCH CIOKHBIE coeAuHEHUs. Takum
00pa3oM, TOSBWIMCH TIEPBHIE OPTaHUYECKHE COCAMHEHUS: YITIEBOBI, AMHUHO-
KHCJIOTHI, a30TUCThIE OCHOBAHWH, OpraHUuYeckue (yKCyCHasi, MypaBbUHAs, MO-
JIOYHAs1) KUCJIOThl. B BOJHBIX YCIOBMSIX M3 MPOCTHIX OPraHUYECKHX COEIMHE-
HUIl 00pa30BaJIMCh MOJIUMEPHI.

AWM. OnapuH mnepBbIM BBIBHHYJ HICHO AKCIEPUMEHTAIBHOTO W3yUYCHHS
BO3HUKHOBeHUs ku3HU. C. Musuiep (1953) co3nan mMonens NmepBUYHBIX YCIO-
Buil 3emun. Bo3nelcTBysl Ha HarpeTblii MeTaH, aMMHUaK, BOIOPOJ U BOMY 2JIEK-
TPUUECKUM DPA3PSAIOM, OH OCYIIECTBHII CHHTE3 aMUHOKHUCIIOT, B TaKOM cucTeme
ra3pl UMHTUPOBAIM arMmocdepy, anekrpudeckuii paspsa — momaun. . Opo,
HarpeBasi [IMaHUCTHIN BOAOPOJ, aMMHAK M BOAY, OCYIIECTBIII CHHTE3 aJICHUHA.
[TytéM BO3nmEHCTBUSI Ha METaH, aMMHAK M BOJIY MOHU3UPYIOIIMMHU H3Iy4EHH-
sAMUA OBLTM CHHTE3MPOBaHbI pubo3a M Je3okcuprOo3a. Pesynbrarsl mogoOHBIX
OTBITOB TIOATBEPAMINCH MHOTOYHUCICHHBIMHA HUCCIIEIOBAHUSIMI.

C. @okc, HarpeBass CMeCh AMHUHOKHCIIOT, CHHTE3MPOBAJ TMPOTECHHOMUIBI
(GenmkoBble BemiecTBa). B mambHellieM, ObUTM CHHTE3WPOBAHBI HYKJICOTHUIBI
nonumepoB. [Ipu noCTHXKeHHM ONpeAeTeHHON KOHIEHTpAallud OpPraHUYeCKUX
BEIIECTB B MEPBUYHOM OKEaHE MOIIM BO3HHUKATH CIIOKHBIE arperarbl pa3Hoo-
OpasHBIX COENMHEHMI — KoalepBaThl (MO JaTWHCKU «Koatservusy — Tymia, ry-
CTO€ BellecTBO). M3yueHue MCKYCCTBEHHO CO3/1aBacMbIX KOALEpBaTOB (OYEHb
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mHUpoko uccienoBaHHbiX A. M. OmapuHbIM U €ro COTpPYyJHHKAMH) IOKa3alio,
YTO OHW TPOSIBIISIIOT HEKOTOPHIE CBOWMCTBA KHMBBIX cucTeM. Koarepsarsl crio-
COOHBI M30MpaTeNbHO MOMVIONIATh pa3Hble BEUIECTBA M3 OKPYXKAIOIIEH Cpebl,
KOTOpBIE YYAacTBYIOT B XMMHYECKHX PEaKLMSAX BHYTPU KOAllepBaTHBIX Karleb,
a 4acTh MPOJYKTOB ITHX PEAKIMil BBIIEISIETCS 00OpaTHO B cpedy. TeM He MeHee
KOAIlepBaThl HE MOTYT CUUTATHCS )KUBBIMH CYIIECTBAMH IMPEXKIE BCErO MOTOMY,
YTO y HUX HET CTaOMIBHOTO caMOBOCHpou3BeneHus. Ha nmocnemyromux sramax
XUMHUYECKOM HBOJIOIMH KOAllepBaThl HAYalld pacTd, B HUX HA4aJlo MPOUCXOIUTh
HEYTo, Moj00HOEe OOMEHY BEIIECTB Y JKUBBIX cyliecTB. lIpennonaraercs, 4ro
KOalepBaThl OBLIM OKPYKEHBI MEMOPaHON M MPUOOPETH CIIOCOOHOCTD JIETNUTh-
cs. Takue KoalepBaTbl Ha3bIBAIOTCS MPOTOOMOHTAMM WJIM TIEPBHYHBIMH KIIET-
kamu. Ha crenyromem stane o0pa3oBajuCh B3aWMOCBSI3UM HYKJIEHMHOBBIX KHC-
70T u 6enkoB. CuHTE3 OENKOB OIPEAEICHHOIO COCTaBa CTall OCYIIECTBIATHCS
Ha OCHOBE MH(OPMAIINH, 3aKITIOYCHHON B HYKJIEHHOBBIX KHCJIOTaX. Bo3HUKaeT
CMOCOOHOCTh HYKJIEMHOBBIX KHCJIOT K CaMOBOCIIPOM3BEICHUIO IMPHU YYaCTUU
cneruduieckux O0enkoB — (pepmeHToB. JlanmpHeiliee pa3BUTHE MPOTOOMOHTOB,
YCIIO)KHEHHE WX OpraHW3aliy TMPUBEIN K TOSBICHUIO OPraHM3MOB, 00Jasa-
IOIUX KJIETOYHBIM CTPOCHUEM, — TMEPBHYHBIX Mpokapuor. C 3TOro MoMmeHTa
HAYMHACTCS OMOIOTHYECKAs SBOJIOIHA.

[lepBble KuUBbIE OPraHU3Mbl ObUTH TeTepOTPOGHBIMU, T. €. TUTAIUCH TO-
TOBBIMU OPTaHMYECKHMHU BEIIeCTBaMU. Bce jKM3HEHHBIE MPOIECCH B HUX MPO-
TEKaJld B aHa’pPOOHBIX YCIIOBHAX, TaK Kak B aTMocdepe He COueprKalicsi CBO-
6omubIil kucnopox. [To Mepe yBenmuueHHs MX YHCIa TPOUCXOIUIO YMEHBIIICHNE
MUIIEBBIX PECYPCOB M MEXKIy HMMHU BO3pacTaja KOHKYPEHILHS. DTO IMPHUBEIIO
K TIOSIBJICHUIO aBTOTPO(OB — OPraHM3MOB, CHHTE3HPYIOIIUX HEOOXOIUMBIE MM
OpPraHWYECKHE BEIEeCTBA W3 HEOPTraHWMYECKHMX. BO3HMKHOBEHHWE OpPraHU3MOB,
00NalaromuX CIIOCOOHOCTHIO K (POTOCHHTE3Y — MEPBUYHBIX CHHE-3€JICHBIX BO-
JOpOCTei, — CYMTACTCS] OHUM U3 CaMbIX 3HAYUTEIbHBIX apoMop(ho30B. OCHOB-
HOE€ 3HaueHue (OTOCHHTE3a B HBOJIIOLUM 3aKIIIOYaeTcs B cCleayromeMm: (oro-
CHHTE3 CIIOCOOCTBYET OOOTaIleHHIO aTMOC(epsl KHUCIOPOIOM; BO3HHUKHOBEHHE
¢doTocuHTe3a OCIA0NIsAeT KOHKYPEHIIMIO OPraHM3MOB 3a OpraHWYecKHe Belle-
CTBAa, CUHTE3UPyEeMble aOMOTEHHBIM ITyTEeM; MOSBIECHUE B arMOC(epe 030HOBOTO
9KpaHa, B pe3yabrare (HOTOCHHTE3a, 3alHIIAET OPraHu3Mbl OT I'yOUTEIbHOIO
BO3/ICHCTBUS  ynbTpaHuoNeTOBBIX Jydeil. B pesynsrare oOpa3oBaHus B ar-
Mocdepe cBOOOIHOTO KHUCIOpPOZIA, OPTaHU3MbI CTAIH MEPEXOAUTh K a’poOHO-
My abixanuto. Ilockonpky aspobHoe nbpixanue Obuto Oosiee 3(h(PEeKTUBHBIM 11O
CPaBHEHUIO C aHAPOOHBIM, MEPEX0ol K HEMY YCKOPHJI pa3BUTHE U YCIOKHEHHE
oprannyeckoro mupa. I[lo Mepe yBenuueHHs cofep>kKaHUsl KHCIOpoaa B aTMOC-
(bepe HavaIH MOSBIATHCS SyKAPHOTHBIE OPTaHU3MBI.
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KiroueBsble ciioBa: npoToOMOHTHI, KOQEPMEHTHI, Aa0MOTeH, MAaTPHUYHBIN CHHTES.

Bonpocsl u 3aianus:

Pacckaxute 0 OCHOBHBIX 3TallaxX XMMHUYECKOH DBOJIIOLIMH.

OOBsICHHTE, KOIJla Hadyajach OMOJIOTHMYECKAast DBOJIIOLMS JKU3HU?
Pacckaxnte 0 BOSHUKHOBEHHUH KOAIlEPBATOB.

Bo3MoxkHO 11 B Haille BpeMsi 3aHOBO CO3JIaHWE JKU3HU a0MOTCHHBIM ITyTeM?
UYto BBI 3HaeTe 00 aOMOTCHHOM CHHTE3C?

Dk WD =

§ 53. ’KH3Hb B APXEHCKOM U MPOTEPO30MCKOM IPE

3emsia u apyrue miaHeTbl CONHEYHOM CUCTEMBI MOSBWINCH 5 MIIPA. JIET
ToMy Hazaja. OOBIYHO N7 BBIICHEHUS MPOAOKUTENBHOCTH 3P U HUCTOPH-
YECKUX NEPHOAOB 3€MJIM M CIOEB HAa HEM M3y4yarOT OCTATOYHBIA MPOIYKT
PaIMOaKTUBHBIX 3JE€MEHTOB. Bcsi uctopus pa3BuTHs 3eMJid, C MOMEHTa BO3-
HUKHOBEHHUsI €€ 10 HAIlUMX JHEW, pa3fensieTcs Ha 3pbl, 3pbl Ha NEPUOJBI,
MIEPUOJIbI HA AMOXU. Dpbl UMEIOT HAa3BaHUS I'PEYECKOTO MPOUCXOXKICHHUS: ap-
Xelckas (arxeis) — JApeBHEHIIas, MpoTepo3oiickas (proteroszoe) — MepBOOBIT-
Hasl KU3Hb, Majgeo3ockas (palezoe) — npeBHSS KU3HB, ME3030MCKast (MEZos)
— CpeAMHHAas XKHU3Hb, KaifHO30ickas (kainos) — HOBast JKU3Hb.

Apxeiickas spa nponospkanack 900 miH. netr. Ha paHHMX 3Tamax 3pbl Ku-
BbI€ CYIIIECTBA HE OCTaBWJIM HUKAaKUX cieAoB. [lepBble »KUBbIE OpraHU3MBbI
(OakTepun) mosBUIMCH B apxeiickoil spe. Hamnume B 3eMHON KOpe MOpO.
U3BECTHSAKA, Mpamopa, YISl CBUJIETEIbCTBYET O CYIIECTBOBAaHMM OaKTepHil,
CUHE-3€JIEHBIX BOIOPOCIEH. DBOJIOLHNS KU3HU 3€MJIM CBsA3aHa C BO3ZHMKHOBE-
HUEM Ba)XXHOTO dTama — (OTOCHHTE3a, B PE3yIbTaTe KOTOPOTO OpraHMYeCKHid
MHUp pa3ieiuics Ha PAacTUTENbHbIM M >KUBOTHBIA Mup. [lepBeiMu (orocunTe-
3UPYIOIIMMU OpraHUu3MaMH ObUIM CHHE-3€JIEHBIE BOJIOPOCIH — [IMAHOOAKTEPHH.

IIporepo3oiickas 3pa s3pa npogomkanacs 2000 mun.er. [Iporcxonun crpe-
MUTENBHBIA POCT TOp, B UTOTe OoOpa3oBajiach cyma. B 3Toi spe OypHO pa3Bu-
BaJIMCh OAKTEPHH W BOAOPOCITH. Y TPHOPEKHBIX BOMOPOCIEH Mponsonnia aud-
(epeHumanys Tena, Mpu KOTOPOM OHA YacTh MPHUKPEIUIIACh K MOBEPXHOCTH,
apyrasi npucrnocadnuBaiach K NpPOTEKaHUIO (QoTocuHTe3a. M3-3a HachIleHHS
BO3/IyXa M BOJbI KUCIOPOJIOM, MOSIBIIIUCH OpraHu3Mbl — a3poobl. K koHIty mpo-
TEPO30MCKOM 3pbl PAa3BUIIMCh MHOTOKJIETOUHbIE OPraHW3Mbl. BO3HUKIIN KHIlIEU-
HOTIOJIOCTHBIE, IJIOCKHE YEPBHU, KOJIBYATHIE YEPBH, MOJUIFOCKH, YJIEHUCTOHOTHE.
[lonasrnsitoiee OONBITMHCTBO >KUBOTHBIX OBLIO C JIByXCTOPOHHEH CUMMETpHEi
Tesla, YTo 00eCHeYMsIo pa3eieHUue Tesla Ha NEepPEeHIO M 3aHIOI, CIHUHHYIO
u OpromHyr0 YacTd. B mepemHeil yacTu Tena HaXOAWJINCh OPTraHbl YyBCTB H
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HEPBHBIC Y3Jbl, CIIMHHAS YacTh BBIMONHSIA (DYHKIMIO 3allUThl, a OprourHas
o0ecrieunBaia TIEpEIBIKECHUE U T0ObIYy muid. Bce 3To mpuBeno K m3MeHe-
HUIO MOBEJICHMS, MOJBMKHOCTH JKUBOTHBIX, MPUAAJIO UM JIOBKOCTb.

K KxoHIly mpOoTepO30HCKOil 3pbl NOSABUINCH MEPBBIE XOPIOBBIE )KMBOTHBIE —
MIPECTAaBUTENN TOATHIIA OecUepernHbIe.

KuoueBble ciioBa: spa, mepuos, d1oxa, apxehckas, majaeo3oickas, IpoTepo3oi-
CKasl, ME3030MCKasi, KaiilHO30MCKasl.

Bonpocsl u 3aganus:

Ha ocHoBe kakoro ¢axropa BBISBISIETCS BO3pacT 3emiu?

[ToueMy He COXpaHMJIMCH KHMBBIC OPraHU3MBI apXEUCKOH 3pbI?
O0bsicHuTe apoMop(]o3bl apXeNUCKON IPBHI.

Kak pa3BuBancsi pacTUTENbHBIH MHUP TIPOTEPO30NHCKON IPbI?
Pacckaxute 00 apomop(o3ax >KHUBOTHOTO MHpa MPOTEPO30HCKOH IPBHI.

Nk W=

3aganus AJs1 CaMOCTOSITeIbHOUH pPadoThI:
Kuznp B apxelickoii ape

VYcioBud XKU3HA Pacrenusa JKuBortHbie

Kuzup B mpoTtepo3oiickoil ape

YcnoBus KU3HA | Pacrenns JKuBoTHbIE

§ 54. )KU3Hb B ITAJIEO30MCKOM SPE

IManeo3oiickas 3pa jyunack 340 MIIH. JIET.

B kemOpuiickuii mepuoa kiumar ObUI YMEPEHHBIM, PACTUTENIBHBIA U KU-
BOTHBI MHpP pacnpocTpaHéH B MOpsAx. HekoTropble W3 KUBOTHBIX U PACTCHMM
BeJIN OCEUIbIA 00pa3 >KW3HU, HEKOTOpPbIE NEPEABUIAINCH 110 TEYEHUIO BOABIL.
B xemOpwmiickuii mepuos yxe CyIIECTBOBAIM TOYTH BCE THUITHI KMBOTHBIX, B
TOM YHCJIE€ XOpJOBbIE. BBIIM pacnpocTpaHEHbl JBYXCTBOpYATHIE, OPIOXOHOTHE,
TOJIOBOHOTME MOJUTIOCKH, KOJBYaThle YE€pPBU M TpuiioOUThl. Bo3Hukmm npencra-
BUTEJIM TEPBbIX MO3BOHOYHBIX KUBOTHBIX: OCCUENIOCTHBIE MAHIMPHBIE PHIOBI.
[TaHUMpHBIE )KUBOTHBIE CUYUTAKOTCS MPEIKAMH COBPEMEHHBIX KPYIJIOPOTBIX Ta-
KHMX, KAK MUHOTH U MUKCHHBI.

B opaoBukckoMm mnepuone MOBBICHIMCH YPOBHU MOpEH, B HUX YBEIUYH-
JIOCh KOJIMYECTBO 3€JIEHBIX, OyphIX, KPACHBIX BOJAOPOCIEH, OPIOXOHOIMX MOJI-
mockoB. Hawanicss OypHBIH poCT KOpayUIOBBIX PU(OB, COKpallaeTcs pa3Ho-
oOpa3ue TyOOK W JBYXCTBOPUYATHIX MOJLITFOCKOB.
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B cuaypuiickoMm nepuoae yCWIWICS POCT IOp, YBEIUYWIACH TOBEPXHOCTh
cym. HekoTopble MHOTOKJIETOUHBIE 3€JIEHbIE BOAOPOCIIH, PAaCHpOCTPaHEHHBIE
B NPUOPEKHBIX BOJIAX, B pE3ylbTare €CTECTBEHHOro OTOOpa, MEepenuid Ha
cyury. [losiBunuch mepBble HazeMHble pacteHusi — ncuiaodurel. Hakorenue
B MOYBE OPraHUYECKUX COCAMHEHUH, Jal0 BO3MOKHOCTH TMOSIBICHUIO TPUOOB.
[Tpoucxoamio OypHOE pa3MHOKEHHE OPIOXOHOTHUX MOJUTIOCKOB. B cumypuii-
CKOM IIEpUOJIC BO3HHUKJIM IIEPBBIC JBIIIANIME BO3AYXOM JKMBOTHBIC: YJICHU-
cToHOrue (maykooOpa3Hble) BBIIUIM HA CYIILY.

B neBoHcKkOM mepuoae MpoJ0JKAETCsl CHUKEHUE YPOBHS MOPEW, YBEIIH-
YeHue cymu. B Mopsx pasBuBaloTCs XpsiieBble pbiObl, B 0Oopbbe 3a
CYLLIECTBOBaHHE COKpAIlaeTcs pazHooOpas3ue naHuupHsIx peiO. [lo3xe nosBu-
JUCh KOCTHbIE pPBIOBI. B MenkoBoAHBIX OacceilHaX MOSBUIUCH JIBOSIKObI-
miamuye M KUCTenepble priObl. B 3TOT mepuoj pacTyT MamopoOTHUKH, XBOIIH,
riayHsl. [IOSBMIINCP MHOTOHOKKM W HAaceKoMble. B cepenmHe IEBOHCKOTO
[IepuoJia BO3HUKIIM NIEPBBIE BHUJbI 36MHOBOJHBIX.

B kxaMeHHOYroJibHOM mnepuoje KIUMaT ObUT BJIAXHBIM, B COCTaBE BO3-
nyxa ObIO MHOTO YIVIEKMCIIOrO Tas3a. B 3abomodeHHO#l mouBe pociu maro-
pOTHUKHU BbICOTOM B 40 MeTpoB, XBolIM, IJayHbl. [[oSBHINCH TOJIOCEMEHHbIE
pactenust. MaccoBasi ruOesib APEBOBUIHBIX PACTEHUI MpHUBEa BIOCIEACTBUU
K O0pa3oBaHMIO B 3TUX MECTaX KaMEHHOYTOJbHBIX IacToB. [lepBbie mpen-
CTaBUTEJIM 3€MHOBOJHBIX — CTeronedaynbl — ObUTH BECbMa MHOTOUMCIICHHBI U
MHOT000pa3Hbl. PazBuBamuce neraronme HacCeKOMbIE — TapaKaHbl U CTPEKO3BI.

B Hauane mepMckoro mepuona Kiaumar ObLI OTHOCHTEIBHO CyXOW U XO-
JOJHBIA. B Takux ycioBHAX, a TaKXKe MO BIUSHUEM OOpbOBI 3a CyIeCTBOBA-
HUE U €CTECTBEHHOTO OTOOpPA, BEIMEPIIO OOJBIIOE KOJIUYECTBO 3€MHOBOIHBIX.
Bcé 310 mpuBeno kK M3MEHEHMIO BCETO Kiacca 3eMHOBOAHBIX. [logBuiuch
NIEPBBIE MTPECMBIKAIOLIUECS.

KaroueBbie ciaoBa: KemOpwii, Op/OBCKHIA, CUITypUICKUH, TEBOHCKHUIA, TIEPMCKUIL.

Bonpocs! u 3axanus:

W3 xakux mepuomoB COCTOUT Masieo30icKas spa?

B xaxom mepmojie BOSHHKIIM NEPBbIE HA3€MHBIE PACTEHUN?

B xakoMm nepuozie BO3HHMKIIU IEPBbIE 36MHOBOAHBIE BH/bI KUBOTHBIX?
Kaxune apoMop(o36I IPOU30IIIA B SBOIOIUH PACTCHHH MAIe030UCKOM dphI?
OObsicHUTE NPUUYUHY BBIMHUPAHHS 36MHOBOJHBIX.

Kakne apomopdo3bl MPOM30NLTH B IBOIOIMH )KUBOTHBIX TAJI€030MCKON 3PHI?

SARAE e

3aganus A8 camMoCToATebLHON padoThl: JKM3Hb B maneo3oifckoil ape.

ITepuonnt | VenoBus KU3HU Pacrenus JKuBorHbie
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§ 55. ’KM3Hb B ME3030MCKOM U KAMHO30MCKOM DPAX

Me3o3oiickas 3pa mmnack 175 miH. jetr. TpuacoBblii mepuoa ObLT 10-
BOJIBHO CyXMM. Jleca cOCTOsAIM M3 XBOMHBIX JI€PEBbBEB, CArOBHUKOB, CIIOPO-
BbIX pacteHuil. Ha cymie yBennumiocs pasHooOpas3ue mpecMbIKaromuxcsa. B
9TOT MEPUOA NMOSIBUIUCH MPEIKH HBIHE CYIIECTBYIOIIMX SULIEpHUL], dyepernax. B
pesyabrare 0OpbOBI 32 CyIIECTBOBAHWE M €CTECTBEHHOTO OTOOpa, U3 HEKOTO-
PBIX XHUIIHBIX MPECMBIKAIOUIUXCSA, NMPOU30LUIA IEPBbIE BUABI MJIECKOIMUTAIO-
IIMX, pa3Mep Tejaa KOTOpBIX ObLIM He Oosee kpoic. [Ipeamnonarator, 4To OHH,
KaK M COBPEMEHHbIE YTKOHOCHI M €XUIHBI, ObLIN SHIEKIaTyIIMU.

B ropckom mepuoje B siecax roCHoJICTBOBAIM I'OJIOCEMEHHBIE, HEKOTOPBIE
W3 HUX, HAIPUMEP, CEKBOMH, JOLULIM M IO HAMX JHEW. [lepBble IBETKOBBIE
pacTeHus, KOTOpbIE MOSBUIUCH B 3TOM IEPUOAE, UMEIU IPUMUTUBHOE CTPOE-
HUE U HEe OBUIM IIHMPOKO PAacHpOCTpaHEHbI. B pe3ynbrare paciBeTa COpPOBBIX
U TOJIOCEMEHHBIX PAaCTEHUN YPE3MEPHO YBEIIMYMBAJIUCH pa3Mephl Tella TPaBoO-
STHBIX MPECMBIKAIOIINXCS, HEKOTOPbIE M3 HUX JOCTUTraNH B JUIMHY 20-25 M.
[IpecMbIkaromuecs: pacnpoCTpaHWINCh HE TOJBKO Ha CYIE, HO U B BOJHOU U
BO3yIIHOM cpenax. [llupokoe pacrpocTpaHeHne MOMYYHIH JIETAIOIINE AILIEPHI.
B 3TOM nepuone nmosiBUINCH apXEONTEPUKCHI.

B MesioBOM mepmone KiaMMar pe3ko M3MeHWICs. ATMocgepa cTtaa cyxou
n 1npo3padHoil. CoJHEYHbIE Jy4Yd NaJajd HEMOCPEACTBEHHO Ha JMCThs. Ta-
KO€ M3MEHEHHME KJIMMara JIMIIWIO HEOOXOMUMOI BIaKHOCTH MAllOPOTHUKOB U
TOJIOCEMEHHBIX PAaCTeHHUH, YTO MPHUBEIO K HUX CokpameHuto. Haobopor, cra-
JI1 pa3BUBAThCS MOKPBITOCEMEHHbIE pacTeHus. K cepenuHe menoBoro nepuona
Pa3BWJIMCh MHOTME CEMEWCTBAa OJHOOJIBHBIX M JBYIOJBHBIX IOKPBITOCEMEH-
HeIX pacteHuid. [lo cBoeMy MHOrooOpas3uio W BHEUIHEMY BHIy OHU BO MHO-
roM NpHOIN3MINCH K COBpPeMEHHOH ¢ope. Bo BTOpoii MoIOBHHE METOBOTO
MEepHOAA MOSBUIUCH NPEACTABUTENN IOJAKIACCA CyMUYaThlX U IUIALIEHTAPHBIX
MJIEKOTTUTAIOLIUX.

Kaiino3zoiickas 3pa npopomkanach 70 muH. ser. Kinumar Obut TEMBIM,
yMepeHHbI. B kalfHO30MCKOW 3pe OypHO pa3BHBAIUCH IIBETKOBBIC PACTEHUS,
HaceKoMbIe, NTHUIBI M MIEKONMUTAaroUMe. B cepenuHe TpeTHMYHOro Iepuona
KIuMar ObLT CyXOHM M YMEpEHHBIM, K KOHIly Mepuoja HadaJloCh MOXOJIOa-
Hue. Takue KIMMaTU4eCKHe W3MEHEHUs INPUBEIM K COKPALIEHUIO JIECOB U K

aCIpPOCTPAHEHUIO TPABSHMUCTBIX PAacTeHUU. BypHO pa3BHBAarOTCS HACEKOMBIE.
Ha cyme u B Bo3myXe OOWTalW MTHIBI U MJICKONHUTAIOIINAE, B BOAE PHIOBI, a

227



TaK)K€ MIICKOTIUTAIOIIUE, KOTOPhIE BTOPUYHO MPUCTOCOOMIUCH K Bome. OT
JPEBHUX IJIAUEHTAPHBIX MIIEKONMUTAIOIINX — OTps/la HACEKOMOSIHBIE MPOU-
30LUIM XMILHbIE MJIEKONUTAOIINE U IpUMarbl. B KOHIlE neproaa, NosSBUINCH
4yesoBekooOpasHbie 00e3bsiHbl. C COKpallleHHeM JIECOB, HEKOTOPbIE YeTIOBEKO-
oOpa3Hble 00€3bsIHBI CTAIM MPUCIOCAOIMBATHCA K MPOKUBAHUIO HA OTKPBITOU
MECTHOCTH. B pe3ynbrare BOSHUKIHN «IOKHBIE 00€3bSHBD) — aBCTPAJIOMUTEKH.
B yerBepTHUHOM mepuone npousouuIo cMenieHue b0 CesepHoro Jle-
JIOBUTOIO OKeaHa Ha IOr W Oosblias 4acTb 3eMJIM ObLIa IMOKpPHITA JIBAOM.
TerutontoOuBBIE pacTeHHUs COXPAHWIMCh HA IOTe, MCYE3TM MHOTHE BUBI pac-
TEHUH. B 4YeTBEepTUYHOM NEPHOAE YCKOPWIACH SBOJIFOLUS YEJIOBEKA. YBEIHU-
YEHUE YUCJICHHOCTH W IIMPOKOE PACIPOCTPAHEHHUE JIFOACH Hadajo BIUATH Ha
pacTUTENbHBIA M KUBOTHBIM Mup. OX0Ta NEpBOOBITHBIX JIOAEH NPUBOAUT K
MIOCTENEHHOMY COKPAIEHUIO YHCIEHHOCTH JTUKHX TPaBOSIHBIX KUBOTHBIX. B
EBpone 1 A3um mepBOOBITHBIMUA OXOTHMKAMHU OBLIM UCTPEOJIEHBI MaMOHTHI,
LIEPCTUCTBIE HOCOPOT'H, B AMEpPUKE — MACTOJOHTHI, MIPEIKHU JIOLIAIU, TUTaHT-
CKHE JICHUBIBI, MOPCKHE KOPOBHI. MCTpeOneHne KpyMmHBIX TPABOSIHBIX KH-
BOTHBIX NPHUBEJIO K PE3KOMY YMEHBILIECHUIO YHUCIEHHOCTH NELICPHBIX JIbBOB,
MeIBEACH U APYIMX KPYIHBIX XUIIHBIX 3BEPEU, MUTAIOMIMXCS HMH.

KiroueBble cioBa: Me30300ckast 5pa, TPUACOBbIM IIEPHON, IOPCKUM IEpHOL,
MEJIOBBIA MEpUOJI, KAHO30MCKas 3pa.

Bomnpocsl u 3aganus:

1. Kakue mpucnocoOneHusi BOZHUKINA Y PACTCHUH B Me3030iCKON ape?

2. Yto OBUIO MPUYUHON YKPYIHEHHUS Tella )KUBOTHBIX B IOPCKUH mepuos?

3. B kakoii mepuoja yCKOPHIACh SBOIOUS YeIoBeKa?

4. Kakwue >KMBOTHBIC HCUE3TH C JIMIA 3eMJIN C YBEIHMUCHUEM MOMYIISIIIAN JTFOICH?

§ 56. AHTPOIIOJIOT'USA - HAYKA Ob 3BOJIIOIINUA YEJIOBEKA

YenoBek — 3TO CyOBEKT OOIIECTBEHHO-UCTOPUYECKOIO IpoLecca, pa3BHU-
THS MaTepUAIbHON M JYXOBHOM KyJIbTYpbl Ha 3emiie, OMoconuagbHOe CyIIe-
CTBO, T€HETUYECKHU CBSI3aHHOE C JPYTUMHU (OpMaMu KU3HHU, HO BBIJEIUBIIEE-
csl U3 HUX Onaromapsi cmoCOOHOCTH MPOU3BOAUTE OPYAHs Tpyaa, oOnagaroiee
YJICHOPA3/IeIbHON PEeYbl0 U CO3HAHHMEM, HPAaBCTBEHHBIMHU KauecTBaMu. Yerno-
BEK MOXKET COXpaHiITh M TepeaaBaTh WHGOpManuio OyaylieMy MOKOJICHUIO
B MHCbMEHHOW WM YCTHOU (opMe, MOXKET YCIHEIIHO BECTH JEATENbHOCTh B
pa3nuuHbIX cepax oOIiIecTBa.
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Anmpononozus — COBOKYIHOCTb HAyYHBIX JMCIMILINH, 3aHHUMAFOIINX-
Csl M3yYCHHEM YeIIOBEKa,er0 MPOUCXOXKICHHS, PA3BUTHA, CYIISCTBOBAHUS B
MPUPOITHON M KYJBTYPHOH cpenax. AHTPOMOJOTHS HCCIAeAyeT (U3HUECKHE
pa3uuus MEXIY JFOIbMH, UCTOPUUECKU CIIOKHUBIIUECS B XOJI€ WX Pa3BUTHUS
B Pa3JIMYHON €CTECTBEHHO-TeorpaduuecKor cpeje.

CoBpeMeHHbIe ujied 00 UCTOPUYECKOM pa3BUTUU M DBOJIOIHMM  YEJIOBe-
Ka OCHOBBIBAIOTCS Ha JIOKA3aTeIbCTBAX MOJIEKYJISIPHOW OWMOJIOTHH, ITUTOJIOTHH,
CPaBHUTEIBHON aHATOMHH, (PU3UOJIOTHH, IMOPHUOJIOTHHA M TAJICOHTOIOTHU. Bee
JKUBBIC CYIICCTBA TI0 CTPOCHHUIO CXOXKH, T.K. MPOM3OIUIA OT OIHOM BeTku. Kax
y BCEX XOPIOBBIX, HA PaHHUX 3Talax 3MOPHOHAIBHOTO PA3BUTHS y YEIIOBEKA
CYIIICCTBYET HEpBHas TpyOKa, Xopja, KulledHas TpyOka. UemoBeK OTHOCUTCS K
KJIacCy MJICKOTIUTAIONIMX M MUMEET BCE MPU3HAKHM ITOTO KJIAcca: CXOIAHOE CTpoe-
HHUE BCEX CHUCTEM OpPraHoOB, 7 IIEHHBIX IMO3BOHKOB, nuadparmy, ajlbBEOJIbI, MJICU-
HBIC KEJIe3bl, YIITHBIC PAKOBUHBI, 3 CIIyXOBbIC KOCTOYKH B CPEIHEM yX€ H JIp.

Hanmuume y denoBeka pyIMMEHTOB (Pa3BUTHIX Yy MIICKOIHMTAIOIINX, HO
aTpoUPOBAHHBIX Yy YEIIOBEKA OPTaHOB): aNMEHINKCA, OCTaTKa TPEThETO BEKa,
JlapBuHOBa Oyropka B yIIHOW paKOBHHE, KOITYMKA, YTPATUBIIETO CBOU (DyHK-
MK — JTOKA3aTeIbCTBO POJICTBA YEJIOBEKA C KUBOTHBIMH (puc.121).

Puc. 121. PynumenTtHble opransl yenoBeka. [ — Tpetbe Beko: 1 —y yenoBeka; 2 — y NTHLIbL;
Il — ymHas pakoBuHa: 1 —y 6-MecsgHOTO SMOPHOHA; 2 — y B3pOCIIOTO YeIIOBEKa;
3 —y 00e3bsHbl; |11 — anmeHanuKe 1 ero 9epBOBHIHBIN OTPOCTOK: 1 — y YemoBeka;
2 — y KONBITHOTO ’KHBOTHOTO.

Cnyyau pokIeHHsl JIeTei C Mpu3Ha-
KaMH1 MJIEKOIIMTAIOIINX KUBOTHBIX — ara-
BU3MbI (BO3BpAaT K IpelIKkaM): C T'YCTbIM
BOJIOCSTHBIM TTOKPOBOM TeJia, ¢ OOJIBIINM
YUCJIOM COCKOB, C YIJIMHCHHBIM XBOCTO- 1 2 3
BbIM OTACIIOM IO3BOHOYHHMKA — JIOKA3d-  pye 122, Senenue aTraBu3Ma y 4eIoBe-
TEJILCTBO MPOUCXOKIACHUA YCJIOBEKA OT  ka.l — BOJIOCUCTBIN MOKPOB TEJIA YEIIO-

KUBOTHBIX (puc.122). BeKa; 2 — MHOTOCOCKOBBI peOCHOK;
3 — XBOCTaThIil peOCHOK.
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[To cTpoennto m (HU3HOIOTHUIECKUM OCOOEHHOCTSIM K HEIOBEKYy OJiKe
JPYTUX KUBOTHBIX CTOSAT YEJIOBEKOOOPA3HbIE 00E3bSHBI: IMIUMIIAH3€, TOPUILIBL,
opanrytanbl. OHH MOTYT XOAMTh Ha 33JHUX KOHEUHOCTSIX, OMUPASICHh TPU ITOM
Ha PYKH; Ha TajbllaX y HUX HOTTH, & HE KOTTH, PE3IOB, KJIBIKOB U KOPEHHBIX
3y0OB CTOJIBKO K€, CKOJIbKO y YeNloBeKa. 4 TPYMIbl KPOBHU, XapaKTEPHbIE IS
Yeli0oBeKa, HA/IeHbl M y MIMMITaH3€, TOPWILUIBI U OPAaHTyTaHa; €CTh 00Iue ma-
pa3uThl (HarpuMep, ToJIOBHAs BOIIb), oOue Oose3Hu (CpuMim, ocra, Xoiepa,
OpromrHOM THd U ap). OOHAPYKEHO MOPA3ZUTEITHHOE CXOJICTBO XPOMOCOMHOTO
anmapara. BpISBIEHO Tak)Ke CXOACTBO MO BHEIIHEMY BHUAY XpomocoMm. llpu
OKpPAIIMBaHUU XPOMOCOM 4YEJIOBEKa M OOE3bsIH CHEIHaJbHBIM METOJOM Ha
HUX TPOSBISETCS TOHKAs TMOMEPEYHasl IMOJIOCATOCTh, CTPOTO CHEIUpUIHAS
JUISL KQKJIOM XpOMOCOMBI. Y 4eJlIOBEKOOOpPa3HbIX 00e3bsiH UMeeTcst 48 XpoMo-
coM. BecrnencTBue coemuHeHMS JABYX Hap XpOMOCOM Yy YelIOBEKa, €ro KapHu-
OTHUII COCTOUT U3 46 XPOMOCOM.

VY 4enoBekooOpa3HbIX 00€3bsiH, KaK U Yy YEJOBEKa, XOPOILIO Pa3BUTHI MH-
MHUYECKHE MBIIIIBL. B CTpOCHHH YeT0BEYEeCKOTo CKeJieTa MPOM3OILIH 0COObIe
n3MeHeHus. B cBsizu ¢ GonbmrM 00beMOM MO3ra MO3roBasi 4acTh ueperna 0oJib-
1I€ JIMLIEBOU. B CBA3M ¢ MPAMOXOKICHUEM CBOIUATAs CTOIA, PACIIMPEHHBIN Ta3
U M3rUObI B MO3BOHOYHHUKE, TPyAHAs KJIETKa paclIMpeHa B CTOPOHBI, B CBS3U
C TPYHAOBOM JEATEIBHOCTbIO OONBIION Majel] PyKH XOpOIIO Pa3BUT U CUJIbHEE
MPOTUBOIIOCTABIIEH OCTAIbHBIM MaJIbI[AM, B CBS3U C PEUBbIO PA3BUT MOAOOPOIOK.

KaroueBnble ciioBa: HIMMITaH3€, ropujiia, OpaHTryTaHI, pyAIUMEHT, aTaBU3M.

Bomnpoce! u 3aganus:

1. Kakoe monoxeHue 3aHUMAeT YeJOBEK, KaKk OMOJOTHYeCKHI BUJ B CUCTEMaTHKe?

2. IlosicHuTe posib HayK 3MOPHOJIOTHH, CPAaBHUTENFHON aHAaTOMUU B JIOKa3aTellb-
CTBE YEJIOBEYECKOM HBOJIIOIUH.

. [lepeuncnure pyquMeHTH demoBeka. UYTo 0OBSICHIET MX HaJIH4IUs?

. [IpuBenuTe mpuMepsl SBICHUS aTaBU3Ma y UYEIOBEKa.

5. Ha kakoM »3rame 3MOpHUOHAIBHOTO PAa3BUTHUS OOHAPYKHUBACTCS CXOJCTBO

SMOpHOHA YeJIOBEKA U KHUBOTHBIX?

B W

3ananns Qs caMOCTOATENbHOH PadoThl: OOBSCHUTE C YEeM CBSI3aHO, YTO Ha
MOCJICIHUX ATalax pa3BUTHS y 3MOpPHOHA YEIOBEKA BBICTYINAET JIOOHAs 4YacTh
geperna, a y 00e3bsiH YeTIOCTH.
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§ 57. OCHOBHBIE 3TAIIbI 3BOJIIOIIUN YEJIOBEKA

[TaneoHTonornyeckue Marepuaibl OKa3bIBalOT YTO, CTAHOBIIEHUE YEJIOBE-
Ka Kak OHMOJIOrMYecKOro BUa MPOXOAMIIO Yepe3 YEThIPE OCHOBHBIX dTama —
IIPEALIECTBEHHUK YEJIOBEKa, IPEBHEUIINN YEJIOBEK, JPEBHUN UYEIIOBEK, 4EIIO-
BEK COBPEMEHHOTO THIMa (HEOAHTPOI).

IIpenmecTBeHHUK 4esioBeka. [Ipennonararot, yTo OMKAWIIAM OOIIMM
MPEIKOM YeJIOBeKa U 4eJIOBEKOOOPA3HBIX 00€3bsH Oblia rpymia APUONUTEKOB
(mpeBecHbIX 00e3bsiH) [IpuMepHO 25 MITH. JIeT Ha3a] MPOU3OILIO pa3eICHUE
JPUONUTEKOB HA JIBE BETBM, KOTOPbIE B JAJbHEHIIEM IPUBEIM K BO3HHK-
HOBEHHIO JIByX CEMEHCTB: 4eI0BEKOOOpa3HbIX 00e3bsiH (rMO0O0H, ropuiia,
OpaHTyTaH, MIMMITaH3€), ¥ TOMUHU] (JTFOICH).

N3-3a pe3Koro M3MEHEHUs YCIOBHMM HEKOTOPHIE APHUOINUTEKU Hadalld XO-
JUTHh Ha 33JJHUX KOHEYHOCTSX. B pe3ynbrare BO3HUKIN «IOKHBIE 00€3bSIHBD) —
aBcTpasionuTeku. OHU OTIMYAINCh NPSIMOXOXKACHHEM Ha JBYX HOIax, KO-
Topoe 00ecreynBalio MUCHOJIb30BaHUE MAJOK, KAMHEH, KOCTEH KPYIHBIX KU-
BOTHBIX, KaKk opyauil Tpyaa. [IpoxknBanum oHM B Jiecax, CTEIsX, B OTKPBITOU
MectHOCTH. Poct mx pocturan 120-140 cm, macca Tema 35-55 kr, 00bEM
gyepera 500-600 cm’. Ta3zoBas KOCTh aBCTPAIONKMTEKA IO3BOJISIUIA JIBHIaThCS
Ha JIBYX HOTax.

B cnosix 3emnu B okpecTHOCTX o3epa Pynonsd B Kenun Haiinens! ocrar-
KM KOCTEM aBCTpajomuTeKa B Bo3pacte 5,5 MiH. JeT. B mpouecce 3Bosonnn
OJMH U3 BUJOB aBCTPAJIONUTEKOB C(HOPMUPOBAIICA B Nep8OOLIMHO20 He-
nosexa (homo habilis). Homo habilis mor nosib3oBarbCcsi OTHEM, U3 KpYII-
HBIX KaMHEW cTpouTh cebe xwinma. [losToMy ero Has3blBaau «4ellOBEK
ymenblity. O0béM Mosra ero cocrarisut 650-680 cm®, a poct 135-150 cwm.
OHU OXOTWJIMCH Ha KPYIHBIX JKMBOTHBIX IPU MOMOIIM MAaJOK, KAMHEH M Je-
PEBAHHBIX OPYAMI Tpyda, U3 MO 3€MJIM BBIKANBIBAIM JUISl MUILHU JTYyKOBHIIBL,
KITyOHU, KOPHH PACTEHMIA, MOTJIU TIOJIb30BATHCS OTHEM, M3 KPYIHBIX KaMHEH
CTPOWJIM ceOe JKUIIUIIA.

JlpeBHelIMe JIIOIU — APXAHTPONbI. APXaHTPOIIBI OTHOCATCS K NPAMOXO-
osauemy uenogexy — homo erectus. B 1891 rony romnanackuit yuéneiit J{ro0ya
Ha OocTpoBe SIBa Ham€n OCTaHKU KOCTeH numexkawmpona (uenogexoobdeswvsi-
Hot). Poct ero nmocturan 170 cm, 00bEM rojoBHOro mosra gocturain 800-
1100 cm3. IIuTexkaHTpONbl U3rOTABIMBAINA OPYAMS TPyAa U3 KaMHEW, KOCTEM,
MOJIB30BAJIUCh OTHEM, J>KHJIM TEpBOOBITHOW oOmmHOW. B 1927-1937 rr. B
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Kurae Opumn oOHaApyKeHbI KOCTHBIE OCTAaHKHM dYelloBeKa — curanmpon. Ero
poct coctaBisut 150-160 cM, oobeM mo3ra 850—1220 cm?®. OHU ymenu TOJb-
30BaThCsl OTHEM. [IUTEeKaHTPOMbI, CHHAHTPOIBI OTHOCATCS K Buay Homo
erectus, 3TO JApeBHEHININE JTIOIU — apXaHTPOIIbl. APXaHTPOIBI XOPOHMIN ONn3-
KHX YMEpILIHX, MECTa MX MPOKHUBAHUSA OBUIM yKpallleHbl poramMu, KOCTSIMH,
3y0aMH KMBOTHBIX.

JpeBHue joau — najeoantponsl. B ['epmanuu, 013 peku Heannepranb,
take B CypXxaHIapbMHCKOW 007acTH B memiepe TemmKTaI HalIeHbl KOCTH:
TOJIOBBI, YEJIIOCTH M HOT JIpeBHEro uenoBeka. OH ObUT Ha3BaH HEaHEPTaNIbIIEM.
Heannepranbupl npoxkuBaiin 250—40 Teic. jeT Hazaa. Y HUX ObUT MOKAThIN
7100, TJI0X0 pa3BHUTHIN mombopoaok. Poct mocturam 155-163 cm, 00béM MoO3ra
nocturan 1400 cv?. XKumu onu obumHamMu. 3a00THIIHCE O CTaPhIX U OOJNBHBIX,
XOpOoHWIN ymepimx. HeagepranblieB CYMTAIOT YEIOBEKOM Pa3yMHBIM.

JIronu coBpeMeHHOro 00JiMKka — HeOaHTPombl. [lepBbie CkeneThl HeoaH-
TponoB Ot OoOHapyxeHbl B 1868 romy Ha tore @pannuu B nemiepe Kpo-
MaHbOH. [loaTOMy mrOnel COBpPEMEHHOIO THIIa HA3bIBAIOT KPOMAaHBOHIIAMHM.
Onun Bo3Hukim 50—-60 TeIC. NEeT ToMy Ha3al. PocT KpoOMaHBOHIIEB COCTaBIISAII
180 cm, 06bEM Mo3ra 1600 cm*, MO3roBO# OTIEN MX yeperna mpeobagan Hajl
JULEBBIM, Pa3BUTHIN 1MOA00POIOYHBIN BBICTYI yKa3bIBal HA TO, YTO OHU MOT-
U 00IIaThCsl C TIOMOIIBIO WICHOPA3/IEIbHONW pedr, CTPOCHHE TeJa MOXOAMIIO
Ha CTPOCHHUE Tela COBPEMEHHBIX Jrojiel. KpomMaHBOHIIBI MOIVIM W3rOTaBIIU-
BaTh CIIOKHBIE OpYAUsA TPyAa, CTPOWIM SKUIUIIA, HA UX CTEHAaX PHUCOBAIH
AMU30/IbI OXOTHI, TAHIIEB, N300paXKCHUS JIIOCH U KUBOTHBIX. [Ipupydanu mu-
KHMX JKMBOTHBIX, CTAJIM 3aHUMAThCS 3E€MIICJICITHEM.

KarwueBbie ciioBa: apxaHTpOIl, aJlcOaHTPOI, HEOAHTPOII.

Bonpocsl u 3aianus:

1. Kakne crammu MpUHATO BBIICTATH B aHTPOIOTEHE3e?

2. VkaxuTe NMpU3HAKW, CBOWCTBEHHBIC apXaHTPOIIaM.

3. Ha ocHOBaHWHM KaKMX MPU3HAKOB MOYKHO IMPEOJI0KHUT, YTO HEAHePTaIbIIbI
B JBOJIIOIIMOHHOM TUTaHE 3aHWMaiH OoJiee BHICOKOE ITOJIOKEHHE, YeM TIHTe-
KaHTpPOTbI?

4. Tlo kakuM MpU3HAKAM KPOMAaHBOHIIEB OTHOCST K JIOASIM COBPEMEHHOIO THHA?
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§ 58. IBUWXYUIUE CHJbI 3BOJJIOLIHWUN YEJOBEKA

buonornyeckue hakTopbl, XOTS U UMEIOT BaXHOE 3Ha4eHHE B (HOPMHUPOBa-
HUM YEJIOBEKa, HO JJIsi OOBSCHEHUS aHTPOIOTeHe3a JTOro He J0CTaroyHo. B
JAHHOM TIpOllecce, KpoMe OMOJIOrMYecKux (PakTopoB, MMEIOT 3HAUCHHE M CO-
nuanbHeie GakTopbl. McTopuyeckoe pa3BUTHE YEOBEKA OCYIIECTBISIOCH MO
BJIIMSTHAEM TeX ke (PaKTOpoB OMOTOTMYECKON BOJOLMH, YTO U JJISI OCTaIbHBIX
BUJIOB KMBBIX OPraHW3MOB: MyTallui, Apeiia reHoB, M30JALUN U €CTECTBEH-
HOro otbopa. Ha paHHMX 3Tamax HBOJIOIMH YeJOBEKa pEIIaolee 3HAuCHHUE
uMel 0TOOp Ha JYYIIYIO MPHUCIOCOOIAEMOCTh K MEHSIOIIUMCS YCIOBHSM OKpY-
XKaromen cpeapl. BakHEHIUM TanoM Ha MyTH TPEeBpalieHUs] 00e3bsSHOO00-
HBIX CYILIECTB B YeJIOBEKa CTaJ0 MpAMOXOXkIeHHe. biaromaps mpsaMoxoxIeHHIo,
y 4elioBeKa OCBOOOIMIIUCH PYKH Uil U3rOTOBIIEHUS opyauid Tpyaa. OTdop crmo-
COOCTBOBAJI 3aKPEIICHUI0 TAKMX OCOOCHHOCTEW OpTaHM3allid TMPEIKOB YeIo-
BEKa, Kak MpPSIMOXOXJICHHE, HAIMPaBICHHOE COBEPIICHCTBOBAHUE KHCTH PYKU
M pa3BUTHE TOJOBHOTO Mo3ra. J[si aHTpomoreHe3a XapakTepHO BIMSHUE Ha
HBOJIIOLIMIO COIMATBHBIX (DAKTOPOB — TPYAOBOU IEATETBHOCTH, OOIIIECTBEHHOTO
oOpasa »u3HHu, peud 1 MblieHus. OOIecTBeHHbIN 00pa3 o0ecrieunBal Ipe-
KaM 4esioBeKka OoJblIyi0 Oe30MacHOCTb B YCIIOBHMSAX OTKPBITHIX JaHAIIA(TOB,
BO3MOXKHOCTh OXOTHI Ha KPYIHBIX XHBOTHBIX, BOCITUTAHUS JeTei, 3a00ThI O
crapukax ¥ T. 1. KoJslekTuBHas 0XOTa, TPYIOBas NESATEIBHOCTh, HEOOXOIH-
MOCTh TMepeaadn MH(GOPMAIIUH CBOUM COIJIEMEHHHUKaM TPeOOBaIN HCIOIbh30Ba-
HUS CJIOKHOW CHCTEMbI B3aMMHOW CHUTHAJIM3AIMU, YTO CITIOCOOCTBOBAJIO Pa3BHU-
TUIO peud. B ommMymu oT )XKMBOTHBIX y YeNIOBEKA pa3BUTa BTOpas CHUTHAJbHAs
cucremMa (peus).

OxoTa 1 pPHIOOIIOBCTBO TO3BOJISUTH TTUTATHCS HE TOJIBKO PACTUTEIHHOMN, HO U
CMEIIaHHOW MHILEH, YTO caMO cOOOM SIBUJIOCH MPUYMHOW COKPAICHUS JUTHHBI
kurieyHuka. [loTpebieHne NpUTOTOBICHHOW HAa OTHE NMHIIM HAa TPOTSHKEHHUH
TBICSYEIETHH TOCTENIEHHO OO0JIeryano Harpy3Ky Ha JKeBaTelbHBIN ammapar, B
pe3ysbTare 4ero 4acTb TEMEHHOM KOCTH, K KOTOPOMY COEIMHSIOTCS KeBaTellb-
HBIC MBIIIIIBI, YTPATUIO CBOE OMOJIOTHUECKOE 3HAYCHUE

YesioBeueckue pacol. Bce coBpeMeHHbIE JTF0IM OTHOCATCS K OTHOMY BHJTY —
Kk «homo sapiens sapiens». Buyrpu Buma Homo sapiens sapiens CyIiecTBYIOT
KpyIHbIE TPYNNbl — packl. Pacel oTnMuarorcs Apyr OT Apyra IIBETOM KOXH,
(dbopmoi 11a3 U BOJIOC, CTPOCHHEM BEK, OYE€pPTaHUEM TOJIOBBL. B coBpemMeHHOM
YeJIOBEUECTBE BBIJCISAIOT TPU OCHOBHBIE PACBHL: €BPOIEOMHYIO, MOHTOJIOWI-
HYI0O ¥ HETPOHJIHYIO.
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EBponeonnpl XxapakTepu3yroTcs CBETIIOW KOXKEHN; Y3KUM JIMLOM; CHJIBHO BbI-
CTYIAOLMM, IIPSIMBIM HOCOM; MATKHMH, CBETJIBIMHU, PYCBIMH, IPSMBIMHU BOJIO-
camH, Iv1a3a — CHHHE, KapHe; Y MYXKYMH XOpOIIO pacTyT yCbl U Gopoa.

MOHIo10M/Ibl OTIIMYAIOTCA KPYIHBIM IJIOCKUM IIMPOKUM JIULIOM, MUHZAJIE-
BUJIHBIM Pa3pe30M IVIa3, KECTKUMU IMPSAMBIMH BOJIOCAMHU, KEJITOBATBIM LIBETOM
KOKU. MOHI0JI0M/Ibl, B OCHOBHOM, PacIpOCTpaHeHbl B A3UH, HO IPU MUTPALIUU
pacupoCTPaHWINCh U B JAPYTUX PErHOHAX.

st HerpouaHOM packl XapakTepHbI TEMHBINA IIBET KOXKU, KypuaBbI€ BOJO-
Chl, IIMPOKHUIA U TIOCKHUN HOC, OOJIbIIIME TEMHBIE TJIa3a.

[Io MHEHMIO Y4Y€HBIX, NPAPOJUHON COBPEMEHHOIO YEJIOBEKA SIBISETCS
IOro-Boctounas Asust u CesepHas Adpuka, rae BO3HHKIN JBE pachl —
I0ro-3arnajHas u ceBepo-BocrouHas. [lepsas paca B JanbHEWIIEM NpeBpaTUiIach
B €BPOIICONIHYIO U HEIPOMIHYIO, & BTOPAsi B MOHIOJIOMIHYIO.

[TpoucxoxneHue pac, €CTECTBEHHBIH OTOOp, MyTauusi, 000COOIEHHOCTS,
CMeIlIeHUE TMOMyJISuil — Bce 3TU (hakTophl B3auMOCBsizaHbl. Ha mepBoM sTa-
Me Pa3BUTUS U TIPOMCXOXKACHHUS PAC, €CTECTBEHHBI OTOOp Kak (hakTop UMe
OrpOMHOE 3HaueHue. B ompenenéHHbIX YCIOBUSAX, €CTECTBEHHBIH OTOOp, IO-
BBIIIAET KU3HEHHBIN YPOBEHb, COXPAHSS B MOIYJSILMU aJalTUBHBIE IPU3HAKH,
CIOCOOCTBYET Pa3MHOXKEHHUIO.

KamoueBble ciioBa: AHTPOIIOI'CHE3, OHOJIOrHYECKUE (I)aKTOpI)I, 06H.I€CTB€HHI>I€
(baKTOpLI, CO3HaHHue, peib, CBPOIICONJ, MOHI'OJIOUA, HCTPOUM.

Bonpocsl u 3aianus:

Kax BBl mormmaeTe OMOJIOTHYICCKHNA (haKTOp B DBOJIOIMH UYETIOBEKa?
KaxoBbl nmpu3Haku ApeBHEUIIUX JIOACH U IPEBHUX JIOACH?

Kakumu npusHakamu oTin4aercs OOJMK COBPEMEHHOIO YeloBeKa?
[IpokoMMeHTHpYIiTE OOMICCTBCHHBIC ()aKTOPHI B IBOJIIOLUU YEIIOBEKA.
Korma Bo3HUKIIM pace! momeit?

Ha xakuie rpynmbl MOApa3aeisIiOTCs pachl JHOACH?

SRR e

3aganus 1A caMOCTOsITeIbHON padorel: Kak Bbl cuMTaere, OKa3bIBaeT N
CEerofIHs BIMSHME Ha YeJOBEKa, Ha €ro CTPOCHHUE, NMCUXUKY U T.J. (U3NUECKUN
TPYZl, YNPaBIIeMbIi MEXaHU3MaMU U KOMITBIOTEPAMHU.
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CJIOBAPH TEPMHUHOB

Anenozunaudocdar, AP — HyKICOTH], COCTOSIINNA U3 ajeHUHA, pUOO3bI U
JIBYX OCTaTKOB (pOC(HOPHON KHUCIIOTHI.

AtookeH — (allophene) (rpeu. allos — uHO, apyroil ), reHETHUECKH CMe-
IaHHBIN (EHOTHUN, HE 0OYCIIOBJIEHHBIN TeHHBIMU MYTAIMSIMHU, a 00pa30BaBIIIHii-
csi B pe3yabTaTe COMAaTWYeCKOW TUOpHMIM3alMK WM TpaHCIUIAHTalud. TepMuH
npemioxkeH E. Xagopnom B 1955 1.

AMUTO3 — TIPSIMOE JIETICHUE KIJIETKU IyTEM MEPEeTHKKA 0e3 00pa3oBaHMs XpPOMO-
COM, BHE MUTOTHYECKOTO IIMKJIA.

AHTHTEeHBI — BEIIECTBA, BOCIPUHUMAIONINECS OPraHU3MOM KaK 4Y)KEPOIHBIE U
BBI3BIBAIONINE CHICITUPUICCKYI0O UMMYHHYIO PEaKIIUIO.

Bauuaiabl — m00bie OakTepuy MaJOuKOBHIHON (DOPMBI.

BHOTeXHO/10THSI — HCIIOIb30BaHUE JKUBBIX OPraHU3MOB U OHMOJIOTHYECKUX IPO-
LIECCOB B MPOU3BO/ICTBE.

B.]'IaCTyJ'Ia — 3apOoAbIll MHOT'OKJICTOYHBIX XMBOTHBIX B IICPHO/] 6J'IaCTy.HHL[I/II/I.

Baacrynasuus — 3axmounTenbHas ¢asza nepuoaa ApoOsieHHs sipa y MHOTOKIIe-
TOYHBIX XMBOTHBIX. 3apOJBIII B ATOT MEPUO]] Ha3bIBACTCS ONACTYIIOH.

JluBepreHuus — pacXoXJICHUE MPU3HAKOB Y POJICTBEHHBIX BUIOB 33 CUET IMPH-
CHOCOOJICHHSI K Pa3HBIM YCJIOBUSM CPEJIbI.

DHI0HYKJIea3bl — pacHIeTUIAIoNMi nByxienodednsie moiekynsl JJHK (pec-
TPUKTA3bI).

duiioreHeTHYECKOE IPeBO — POIOCIOBHOE JIEPEBO, rpaduieckoe u300paxe-
HUE XoJa (huiIoreHe3a M pOACTBEHHBIX CBSA3EW pa3HBIX I'PYMI OPraHU3MOB.

doTonepuoan3M — U3MEHEHHS B IIpOLieccax POCTa U Pa3BUTHUS OPraHU3MOB,
CBSI3aHHBIE C MU3MEHEHUEM JIMHBI CBETOBOTO JIHS.

Jpeiip reHoB — ciydaiiHble HEHAIIPABICHHBIC U3MEHEHHS 4YacCTOTHI I€HOB B
MOMYJIALUAX OTPAaHMUYEHHOTO pa3Mepa.

KiioHupoBaHue reHOB — IPOLIECC BBIAEICHUS 3aJaHHOW MOCIIEA0BATEIbHO-
CTU U MOJYYEHUs MHOTUX €€ KOIWU.

I'eHo)OHX — COBOKYIHOCTbH T€HOB, KOTOPbIE UMEIOTCS Yy 0co0el TaHHOU mo-
MyJSUANA, TPYIIBI MONYISIUNA UM BUAA.

I'enom — coBokynHocth mMonekyn JJHK rammonmnoro Habopa xpoMocom.

HNurepdepon — Genok, oOpa3yroNIuiics B KJIETKaX OPraHU3MOB MPHU BUPYC-
HBIX WHDEKIHSIX.

KasutycHble KJIeTKH — KIETKH, 0Opa3ylolyecsi Ha paHeBOM MOBEPXHOCTH
pacTeHus B BUJE ONMpPOOKOBEBAIONICH TKaHH, KOTOpas BO3HUKAET B pe3yJbTare
JICJICHUS] TTIOTPAaHUYHBIX C PAHOW KJIETOK.
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KapuoTun - COBOKYIHOCTh MPU3HAKOB XPOMOCOMHOIO Habopa, Xapakrep-
HBIX JUISl TOTO WJIM MHOTO BHJA.

Konon (mim Tpuimier) — nocienoBarelbHOCTb TPEX HYKIEOTHIOB, KOOUPYIO-
[IMX BKJIFOYEHHE B CHHTE3UPYEMBbIil OEOK CTPOro ONpeeseHHON aMUHOKHUCIIOTHI.

KomoMuHaHTHOCTHL — yyacThe OOOMX ajulelei B ONpENeeHUH MpHU3HAKay
reTepO3UTroTHOM 0colwu.

KonBeprenumusi — HE3aBUCUMOE pa3BUTHE CXOAHBIX IPU3HAKOB y HEPOA-
CTBEHHBIX BUJOB BCJEJCTBHE NMPHUCIIOCOONCHHS K CXOAHBIM YCIOBHUSIM CpEJBbI.

JIu3uc — paspylieHre M pacTBOPEHHE KJIETOK MOA JeHCTBHEM (DepMEHTOB,
CoZIeprKaIlluXcs B JIM30COMAax, WM JIPYTUX areHTOB, OONajaroIliuX pPacTBOPSIO-
UM JICHCTBUEM.

BakTepun JiM30reHHble — 6akTepuu, CoJepiKallie yMEpeHHbIH (ar B cocTo-
SHUU Tpodara U Nepeaarolie ero J04epHUM KIETKaM MPH Pa3MHOXECHUU.

JIu3oreHusi — COBMECTHOE CyIlleCTBOBaHUE OakTepuil u OGakrepuodaros, Mpu
KOoTOpoM OakTepuodar sBiIsieTcss COCTaBHOM 4acThI0 HOPMAJIbHO pa3BUBAIOIIEHCS
OaKkTepuaIbHON KIETKH.

MoHoK/I0HAJIbHbIE AHTUTEJIA — AHTHUTENA, BHIpAOAaThIBAEMble UMMYHHBIMHU
KJIETKAMH, INPUHAJUICKAIMMHA K OJHOMY KIETOYHOMY KIIOHY, TO €CThb IIPOHU30-
LIEAMMMHA U3 OAHOW IUIa3MaTHYECKON KIIETKU-TIPEAIIECTBEHHUIIBI.

IlapTreHoreHes — ¢opma MOJOBOTO Pa3sMHOKEHHs, MPU KOTOPOM HKEHCKHE
MIOJIOBBIE KJIETKU Pa3BUBAIOTCSA 0€3 OIIOAOTBOPEHHS.

IHosuTHNU3M — CyHIECTBOBAaHUE Yy DJIEMEHTOB WIM COCAMHEHUM [BYX WIH
OoJiee CTPYKTYp € pa3sHOM MOCIEIOBATEIBHOCTHIO.

IlyGepraTHblii Iepuoa — MEPUOJ IIOJIOBOIO CO3PEBAHMS; NIPOLIECC U3MEHEHUM
B OpPraHM3Me IIOAPOCTKA, BCIEACTBUE KOTOPBIX OH CTAHOBUTCS B3POCIBIM U CIIO-
COOHBIM K MPOJIOKEHHUIO POJa.

Penykuusi — HEIOpa3sBUTHE WIM IIOJHOE HMCYE3HOBEHHME OpraHa, KOTOPBIH
ObUI HOPMAJIBHO PA3BUT y TNPENKOBHIX (OpM HIM Ha Oojee paHHUX CTAAUAX
OHTOI€HE3A.

Pexomounantnasa JJHK — monekyna JIHK, momyuyennas B pesynprare oObe-
JMHEHUS Yy>KepOIHBIX (B MPUpPOJE HHUKOIZAa BMECTE HE CYIIECTBYIOUIMX) (par-
MeHToB JIHK ¢ mcnonpzoBaHMEM METONOB F€HHOW MHXEHEPUHU.

Perporpancno3onbl — (MOOMIIBHBIE TEHETUYECKUE JIEMEHTHI MEPBOrO THIIA,
WINA TPaHCIMO30HBI, nepeMernatonirecs yepe3 PHK uHTepmenuarsl) 3T0 reHeTH-
YECKHUE DJIEMEHTHI, KOTOPbIE MOT'YT CAMOBOCIIPOU3BOAUTECS B T€HOME U SABIIAIOT-
cs Bezaecymumu komnonentamu JIHK muorux

TakcoH — TpynmupoBKa OPraHU3MOB, NMPUHATAsA B CUCTEMAaTHKE (HarmpuMep
BUJI, POJ, CEMEUCTRBO).

IlenTpoMepa — y4aCTOK XpPOMOCOMBI, K KOTOPOMY IPUKPEILIAIOTCS HUTH
BEpETEHa JIEJICHUSI BO BPEMS MMUTO3a U MEHO03a.
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CBeoeHust 0 COCTOAAHUM y‘le6HVIKa, BblAgaHHOIoO B apeHAy

CocTosiHue Moanucek Moanuceb

Ne | Wms v pamunua |Yue6Huin| Y4ebHuka | knaccHoro Coctosiue | ynaccHoro

yueHuKa ron npw pykoBogu- | Y4eOHMKa | ouyopony-

nonyy4yeHun Tens npu chaqe Tens
1
2
3
4
5
6

anI Bblaaye yqe6|-w|Ka B apeHAy n cgade ero B KOHUe yqe6|-|oro roga KnaccHblin
pyKkoBoAuUTEerb 3anoriHAeT npuBeAeHHyo Bbille Ta6nuuy B COOTBETCTBMUM CO Ccrieay-
HOLWUMU KpUTepuamMmn

HoBbin CocTosiHne y4ebHMKa nepen NOCTyNeHNEM B apeHay.
O6noxka uenas, He OTopBaHa OT OCHOBHOW 4YacTu KHWUrK. Bce cTpaHuubl
Xopoiuun UMEIOTCS, Lenble, He NOpPBaHbl, He OTKINEEeHbI, Ha CTpaHMLuax HeT Haanvicen
W NUHWIA.
YnoBneTBopu- O6rnoxka M3msiTa, UcHepyeHa, kpasi ob6TpenaHbl, OTAeneHa YacTUYHO OT
TernbHbIN OCHOBHOW YacTu KHUIM 1 OTpecTaBpupoBaHa rnons3osateneM. PectaBpupo-
BaHMWe yO0BMNeTBOpPUTENbHOE. BbipBaHHbIE CTPaHWLbI NOAKNEEHbI, HEKOTOPbIE
CTpaHuubl UCHEpPYEHbI.
Obnoxka ucyepyeHa, pa3opBaHa M MOMHOCTbK UMM YAaCTUYHO OTOpBaHa
HeynoBneTBo- | OT OCHOBHOW 4acTW KHWIW, OTpecTaBpupoBaHa HeyJOBMETBOPUTENbLHO.
puTenbHbLIN CTpaHuLbl NOpBaHbl, HEKOTOPbIE OTCYTCTBYIOT, pasyKpalleHbl, McnavkaHsbl,
BOCCTaHOBEHNE HEBO3MOXHO.
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