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bnonorumns

«HoBble oo4YepHUEe KJIeTKN B Ka)X40M opraHu3me o6pa3yr0Tc;| nyTtem
noeJyieHNA MaTePUNHCKUX»- 3TO OAHO 13 MOJNIOXKEHUN:

XuMunyeckune peakunn B KjieTke yCKOPAKT Brnonorn4yeckn akTUBHbIE
BelleCTBa, KOTOpPble Ha3blBaloT

OTpe3ok monekynbl AHK, cogep>xawmm nHdpopmaumio o
nocnenoBaTesibHOCTUN PACMONIOKEHNS aMUHOKUCAOT B NOIMNENTUNOHON
uenun, Ha3blBaloT

OYHKLMNOHANIbHOW e JUHNLEN XXNBOI0, B KOTOPOW NMPONCXOOAT
OCHOBHbIE MPOLECChl XN3HEeneATeNbHOCTU, ABNSETCSH

PacTeHns NOraowWatoT U3 OKPY>XatoLen cpelbl BOAY W YINEKUCbIA ras,
KOTopble cny>xaT

KneTku NpokKapuoT U 3yKapMOT CXO4Hbl B TOM, YTO OHU UMEIOT

B ocHOBe poCcTa MHOIMOK/1IeTO4YHOIr0 OpraHn3Ma NexxnT npowecc

OCHOBOW pa3INyniA B CTPOEHNWN U MPOLLECCAX XKXU3HEeAeATeNbHOCTH
NOTOMCTBA U poauTesen aBnaeTcs

Mpwn ckpelwmBaHUmn paCTeHI/II7I ropoxa C XeNTbIMN N 3€/1EHBIMNA
ceMeHaMMn B nepsom I'VI6pVI,£I,HOM NMOoKoOJ1IEHNN BCe paCTeHNA NMEKoT
XXeJiTble CeMeHa, 4TO CBNAETEJIbCTBYET O TOM, HTO MNMPU3HaAK XXeJITOro
LUBETa ABJIAETCHA

BosiblUMe MoTepu SHEPrun B Lienax MATAaHUS 3KOCUCTEMbI B BUAe Tenna
CNy>XaT NpUYnHon obpa3oBaHns B HEN

Ons coxpaHeHnsa buonornyeckoro pasHoobpasuns, cnocobCcTByOLWEro
nognep)XaHuio paBsHosecus B buocgepe,

OanHakoBoe 4ucno, hopma n pasmep xpomocom y ocoben ogHoOro suaa
- 3TO KpUTEepuin BUAA

HacnencrteeHHas nameH4YMBoCTh, 6opbba 3a cyuwecTBOBaHmE n
eCTeCTBEHHbIN 0TOOpP - haKTOopbl 3BOOLMK, CNOCOBCTBYIOWME
Mexnay ensaMu ogHon nonynaumn nposasnseTca 6opbba

9BOJIIOLMOHHbIE U3MeHeHUs, obecrnevyunBatoLne nprucnocobieHHOCTb
pa3HbIX BUOOB MTUL, K XKNU3HN Ha 60s10Te, BOgOeMe, B N1eCy, Ha3biBaloT
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B popmMumpoBaHnu YyneHopasnesnibHOM peyvun y YesioBeKa B npouecce
3BOIIOLUNN HanbObLUYIO POJib UTPann PakTopsbl

Bopbby 3a cyllecTBoBaHME OTHOCSHT K

Fno6anbHbIM YPOBHEM OpraHM3aLInm XXNUBOW NPUPOAbI SBISETCS:
Me>XBMOOBbIE OTHOLLEHUS, NPX KOTOPbIX 06a opraHn3Ma nosy4atoT
Nnosb3y, Ha3blBalOTCA:

HapylweHne 030HOBOr0O 3KpaHa NMPUBOAUT K:

KneTo4yHoe CTpoeHne OpraHn3MoB BCEX LLapPCTB XXMBOW NpUpoabI,
CXOACTBO CTPOEHUS UX KJIETOK, XMMNYECKOro COCTaBa -
L0Ka3aTesNnbCTBa

KneTku opraHnM3MoB BCeX LLAPCTB XXMBOW NpUpoabl UMeT

FeHeTNYeCcKon eaNHULIEN XXNBOIo, CoAep Xallen HacNeaCcTBEHHYO
NHMOPMaLMIO O MPU3HaKaX OpraHn3ma, SBNAeTCs

DOYHKUMIO ynpaBieHNd npoueccaMm XNU3HeneaTesIbHOCTU B KJleTKe
BbIMNOJIHAET

Ponb MaTpuubl B cbopke aMUHOKNCNOT B 6eNKOBYIO MOJIEKY/Y Ha
pnbocome BbINONHAET

BewecTBo, copep>xalee boraTtble aHeprmnen (MakposIprnieckmne) ceasu,
- 3TO

B Ka)[0l KJleTKe NPOUCXOANT MHOXKECTBO XUMUYECKUX peaKkLni,
KOTOpbIE YCKOPAOTCS

3aKJllo4eHHasa B reHax HacsnenCcTBEHHAdA MHpopMaLna nepenaeTcs oT
poanTenenm NoTOMCTBY B npouecce

'eHbl, HaxogALWMeca B 04NHAKOBbIX JIOKyCaXx roMoJIor "4HbiX XpomMOCOM,
Ha3bIBalOTCA

Y MHOIMX HAaCEKOMbIX B MpoLecce 3BOJIOLNM CPOPMUMPOBAIOCH
HenpsiMoe MHAVBMAYaNIbHOE pa3BMTME, KOTOPOoe CNocobCTBOBAJIO

K ABUMXYLLMM CMaM 3BOJIIOLNN OTHOCUTCA

EcTecTBeHHbIN 0TOOP crnocobcTByeT

Mexxay wyKaMu 1 oKyHaMn, obuTaoLwmmmMm B 04HOM BOO0OEME,
npossnsetcsa 6opbba
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NcKycCcTBEHHbIN OTOOP OTHOCAT K
Mpu4nHOM NapHUKOBOIro 3heKkTa aBnseTcs
K counanbHOMY (haKTopy 3BOJIIOLNN YesloBeKa OTHOCUTCA

OCHOBHbLIMKU NNacTUAaMn B ocyLwiecTBieHNN CpOTOCVIHTGBB ABNAKOTCA

N3y4eHnem 3aKOHOMEpPHOCTEN HACNeACTBEHHOCTU U NU3MEHYMNBOCTU Y
4yesloBEKa 3aHMMaAeTCsa HayKa

Feonormn4yeckasn o6ono4ka 3eMsnn, 3acCesieHHas XXUBbIMU OpraHu3Mamu,
Ha3blBaeTCH

Moo BAMAHMEM aHTPOMOreHHOro pakTopa CoKpallaeTca naowanb
NMPUPOAHbLIX 3KOCUCTEM, YTO BefeT

CornacHo ..., HoBble Jo4yepHne KJIETKN B Ka>XOdoM OpraHmsmMme
o6pa3y+0Tc9| nytem geneHnd MaTeEpPNHCKNX

Xmpnyeckune peakKunn B KJIeTKe YCKOPAIT bnonornyeckn akTMBHbIE
BewecCcTBa, KOTOPblE Ha3bIBaAloT ...

OTpe3ok monekynbl AHK, cogep>xawmn nHdpopMaumnio o
rnocsiefoBaTesIbHOCTU PACnoOIOKEHUA aMUHOKUC/IOT B MOJUMENTUAHON
Lenu, Ha3blBaloT ...

(DyHKLI,I/IOHaJ'IbHOIZ eaAVHULEN XXNBOrO, B KOTOpOI7| nponcxoanaT
OCHOBHbI€ NMpouUeCcCbl XN3HeaeAaATe/IbHOCTHU, ABNAETCA ...

PacTeHns NoraowatoT U3 OKpY>KatoLen cpeabl BOAY W YINEKNCbIA ras,
KOTOpble Cay»Xar ...

KneTkun NpoKapmoT U 3YKapuMoT CXOAHbl B TOM, YTO OHU NMEIOT ...

B 0CHOBe poCTa MHOIOK/IETOYHOIr0 OpraHn3Ma NexxuT npouecc ...

OCHOBOW Pa3INynNA B CTPOEHUW U MPOLLECCAX XN3HEAEATEe/IbHOCTH
NMOTOMCTBA N poauTenen SBnaeTcs ...

Mpun cKpewmBaHUN paCTEHNIA FTOPOXa C XKEeNTbIMU U 3e1eHbIMN
ceMeHaMun B NepBoM rmbpnaHoOM rMoKosieHUn BCe pacTeHUs NMeT
XXeNTble CEMeHa, YTO CBUAETEes/IbCTBYET O TOM, 4TO NMPU3HAK XXENToro
LuBeTa sBNAETCS ...

Bonblive noTepu sHeprnm B Lensax NMTaHUA SKOCUCTEMbI B BUAe Tenna
cny>xaT npuynHonm obpa3oBaHnS B HEN ...
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Ons coxpaHeHnsa buosornyeckoro pasHoobpasuns, cnocobcTByoWEro
noagep»xaHuio paBHosecus B buocoepe, ...

OOuHaKoBoe 4Yncso, popMa 1 pasMep XxpoMocoM y ocobein ogHOro Buaa
- 3TO ... KpUTEPUI BUAA

HacnencrtBeHHas M3MeH4YMBOCTb, bopbba 3a cyuwecTBoBaHME U
eCTeCTBEHHbIN 0T6Op - hakTopbl 3BOAOUMK, CriocobCcTByOWME ...
Mexay enssMm 04HON NoNyasiunn NposiBAsSETCS ...

DBOJIIOLMOHHbIE N3MEHeHUs, obecneymnBatowme I'Ipl/lCI'IOCOﬁJ'IeHHOCTb
Pa3HbIX BUOOB MNTUL, K X)KN3HWN Ha bonoTe, BOOOEME, B necy, Ha3blBaloT

B cdhopMumpoBaHun 4YneHopasnesibHOM pe4n y YesloBeka B rpouecce
3BOJIOLUMN HAaNBONbLUYIO POJIb UFpaau ... PaKTopbl

BopbOy 3a CyllecTBoOBaHNE OTHOCSAT K ... 3BOJIIOLIUN

Fno6anbHbIM YPOBHEM OpraHmM3aLnm XXNUBON NPUPOAbLI SBNSETCS ...
Me>XBUAO0Bble OTHOLIEHUS, MPU KOTOPbIX 0ba opraHn3Ma noay4atoT
Nnosb3y, Ha3blBalOTCA ...

HapyweHne 030HOBOro 3KpaHa NMPUBOAUT K ...

KneTto4yHoe CTpoeHne opraHn3mMoB BCEX LLAPCTB XKUBOW npupoanbl,
CXoACTBO CTPOEHUA X KNETOK, XNMNYECKOIro CoCTaBa -
OOKa3aTeJIbCTBa ...

O OOROEH OO

KneTkn opraH1M3mMoB BCEX LLAPCTB XXWUBOW NPUPOabl UMEIOT ...

FeHeTu4YecKon eAnHULLEN XXUBOIro, cogep>kallen HacnenCcTBEHHYIO
WHOPMaLMIO O MPU3HaKax opraHn3Ma, SBnseTcs ...

OYHKLUIO YyrpaBJeHNS NMpoLecCaMn XN3HeOeAaTeNIbHOCTU B KJIETKE
BbiNnosiHAET(0T) ...

Ponb MaTpuubl B cOOpke aMUHOKNCNOT B HEIKOBYO MOJIEKYTY Ha
pnbocome BbIMOHSAET ...

BelwiecTBo, conepxxauiee 6oraTbie s3HePruen (Makposprmyeckmne) ceasu,

B Ka)O0l KfleTKe NPONCXOANT MHOXKECTBO XUMUYECKUNX peaKkLni,
KOTOpbIE YCKOPSATCS ...

3akNt04YeHHas B reHax HacneacTBeHHas UHGopMaums nepenaeTcs oT
poauTenen NOTOMCTBY B MpoLecce ...
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'eHbl, HaxogALWMeca B 04NHAKOBbIX JNIOKyCaX roMoJIor "4HbiX XpoMOCOM,
Ha3blBalOTCH ...

Y MHOIMX HAaCeKOMbIX B MpoLecce 3BOJIOLNN CPOPMUMPOBAIOCH
HenpsiMoe NHAVBMAYaIbHOE pa3BUTUE, KOTOpoe CNocobCcTBOBAJIO ...

K OBVXXYLLMM CM1aM 3BOJIIOLIMN OTHOCUT(ST)CS ...

EcTecTBeHHbIN 0TOOP crnocobcTByeET ...

Mexxay wyKaMun 1 oKyHaMn, obuTaoLwmmmMmm B 04HOM BOOOEME,
nposBAsAeTCcs ...

NckyccTBeHHbIN 0T6OP OTHOCAT K ...

MprYnHON NapHNKOBOIo 3hdekTa ABNAETCA ... B aTMocdepe

K counanbHOMY (haKTopy 3BOJIIOLMNN YesloBeKa OTHOCUTCA ...

OCHOBHbIMKU NNACcTUAaMN B ocyLwiecTBieHnn CpOTOCVIHTGBa ABNAKOTCA ...

N3yyeHnem 3aKOHOMepHOCTeI7I HacnegCTBEHHOCTU N N3MEHYUNBOCTN Y
4yeJsioBeKa 3aHMMaeTCd HaYyKa ...

Feonormnyeckasn 060n04ka 3eMnn, 3acCesieHHas XXUBbIMU OpraHnU3Mamu,
Ha3blBaeTCH ...

Moo BAMAHMEM aHTPOMOreHHOro pakTopa CoKpallaeTca naowanb
NMPUPOAHbLIX SKOCUCTEM, YTO BeLeT K ...

CTtagusa osoreHesa, BO BpeMA KOTOpOI7I npomcxoanT MMNTO3, - 3TO ...

bBuonormnsa - sto ...
... ABNAETCS AOCTUXKEHMNEM LUMBUIN3ALN U CBA3AHO C pa3BUTUEM
dunonorun

OfOHa 13 peleHHbIX bnonornen 3agad - 3710 ...

OfOHOM N3 aKTyasibHbIX 3afla4 COBpeMeHHOoN bruonorum asnsaeTcs ...

CnocobHOCTb XXMBbIX OPraHN3MOB MOAAEP)KMBATb B U3MEHSIOLLINXCS
BHELUHUX YC/I0BMSX NOCTOSHCTBO BHYTPEHHEN cpenbl (TeMnepaTypy,
XUMUYECKNN COCTaB U TaK dasiee) Ha3biBaeTcs ...

OJOJOROIOIOROROROIOIOIOIOROIOIONORO,

OauH 13 pasaenoB 61OIOrnUM - 3KOJSIOrNs CBsA3aHa C ... YPOBHEM
opraHu3auum XXnMBom NpMpoabl
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OaHUM N3 HeobxoaNMbIX NMPMN3HaAKOB XXMNBOIo OpraHnM3mMa ABJIAETCA
Takoe CBOUCTBO, Kak ...

O6wmM gNs XKXMBOro opraHn3Ma 1 BUpycCa sIBJISETCA Takoe CBOMCTBO,
Kak ...

®a3a MMUTO3a, B KOTOPOW MPONCXOOUT YNJOTHEHME (Cnupanm3auuns,
KOHOEHCaLnsa) XpOMOCOM, NCHE3HOBEHME AAPbILWKa U pa3spyLlleHne
anepHonm 060104KK - 3TO ...

Hocntenem reHeTnyeckon nHgpopmaumm B supyce Cria asnsaercs ...
AHTNONOTNKN HEIPPEKTUBHBI MPU JIEHEHNN BUPYCHbBIX NH(EKL NI
MOTOMY, 4TO ...

JKeHCKune nosioBble KJeTKU MO3BOHOYHbIX Ha3bIBalOTCA ...

Ons MnekonuTalowWwmMX XxapakTepHa Takasa hopMa pa3MHOXKEHUS, KakK ...

JlocTonHCTBOM 6€Cnosioro pasMHOXXEHUA ABNAETCA ...

Y4yacToK 3apofabilla, N3 KOTOPOro o6pa3y+0Tc9| 3a4aTKn rna3sy
NaHUEeTHUNKa N OPYrnx XopaoBbiX XXNBOTHbLIX, Ha3blBaeTCH ...

ABneHue, O6yCJ'IOBJ'IeHHOE B3aMMo4encTBmMeM asiiesien o4HOro reHa,
npm KOTOPOM oANH N3 annenen npodasnAaeTca To/1IbKO B rOoMO3NTOTHOM
COCTOAHNN, Ha3blBaeTCA ...

BHewHWe HabnogaemMble NpusHaky ocobu, npossnsaonecs B
pesynbTaTe peann3aunm reHoTuna B onpefesieHHbIX YC/I0BUAX cpelbl,
Ha3bIBAKOTCH ...

COBOKyI'IHOCTb BCEX N'eHOoB rarJionaHoro Ha6opa XPOMOCOM Ha3blBaeTCA

B3zanmopgencTeme annenenm gaHHOro reHa, npu KOTOpPoM heHOoTuUN
OOAHOW U3 rOMO3UIrOT HEOT/INYUM OT deHOTUMa reTepo3nroThl,
Ha3blBaeTcCd ...

... = 3TO TEPMUH, NMEIOLLNN OTHOLLUEHME K LUTOSIOrM4E€CKUM OCHOBaM
reHeTUuKu

He3zaBncumasa, gucCKpeTHasa egnHMLa HacnenoBaHNS Ha3bliBaeTCs ...

... — CMMBOJ, 0603HaYaOLWMN B 3aNMUCU FreHeTN4YeCKon 3aaa4m ocobb

KEeHCKOro rnona

eHOTMNY OOMWHAHTHOINO rOMO3UrOTHOMO OpraHM3mMa CooTBeTCTBYEeT ...
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OTKpbITUE «FPYMNM cuenyieHns» n GopMyIMpoBKa XPOMOCOMHOWN Teopun
HacneLoBaHWS NPUHALNEXUT ...

[NOMMHAHTHbLIM anfenem onpenenseTcs Takas 6ose3Hb, Kak ...
BepHbIM yTBEPXKAEHMEM ABNAETCA TO, YTO ...

HeBepHo, 4YTO ... NMepenaeTcd Bo3aAyLwHO-KaneJibHbIM nyTeMm

KapuoTtun 6onbHoro cmHgpomom LllepeweBckoro-TepHepa, CBA3aHHbIM
C yTpaToM O4HON X XPOMOCOMbI, BbIFrIAONT Kak ...

... — 6enok, KoTopbl O4HUM U3 NepBbiX Obl1 NOYyYEeH C MOMOLLbIO
MEeTOL0B reHeTUYEeCKON NHXeHepuu

... - KonbueBasa OHK, koTopas ncnosb3yeTcs ANn8 reHeTUu4eckon
TpaHchopMmaunmn bakTepun

MprMepoM KJIOHNPOBaHNA ABNAETCS ...

HeBepHO, YTO NOJIE3HbIM CBOMCTBOM BroTonamea ABNSETCA TO, 4YTO ...

Mpn MONHOM OOMUHMPOBAHUM BO BPEMS CKPELLMBAHNA OBYX YNCTbIX
JINHWI B MEPBOM MOKOJIEHUN ...

Mpx NOSIHOM AOMUHUPOBAHUN BO BPEMS CKPELLUNBAHUSA ABYX
reTepo3nroT pacliensieHne no geHoTuny bynet ...

Mpn NOIHOM AOMUHUPOBAHMNN BO BPEMS CKPELLUNBAHUSA ABYX
reTepo3nroT pacllensieHne no reHoTuny byaer ...

HacnepoBsaHve OBYyX reHOB, PACMOJ/IOXKEHHbIX Ha oL HOWN XpoMocoMe,
Ha3blBaeTCd ...
XKeHCcKun non y 4eJjioBeKa MMeET KapunoTurn ...

My>XCKOW MO/ Yy YesIOBEKA UMEET KAapUoTum ...

HacnepoBaHueM, «CUEMAEHHbIM C NOJIOM», Ha3blBAETCH ...

eHbl, Bbi3blBatoLWmMe rnbesnb opraHnsaMa (4acTo Ha paHHen ctagnun),
Ha3bIBAKOTCH ...

YTBepxOeHune «reHol A n B HacnenyoTcs cuensieHHO» 03Ha4aeT, 4To ...

Ecnn panbTOHU3M - peUEeCCMBHbIN MPU3HAK, @ FreH HaXoauTCAa B
X-xpomocoMme, To cTpagaTb 6one3Hbio byayT ...
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OcobeHHOCTb Hac/sieq0BaHNS NPU3HAKOB, PACMOI0XKEHHbIX B
X-XpOMOCOME MY>XUMHbI, 3aKJ1Il04aEeTCst B TOM, YTO MY>X4MHa ...

OcobeHHOCTb HacnegoBaHue NMPM3HaKOB, PacCloJIOXKeHHbIX B
X-XPOMOCOME XEHLLWHbI, 3aKJ1lo4aeTCa B TOM, YTO XXEeHLWHa ...

YacToTa KpocCuHrosepa Mexny reHamm A n B, KoTopasa B ABa pa3a
BblLLe, 4yeM Mexay reHamu C v E (BCe YyeTblpe reHa HaxoOATCA Ha
O4HOW XPOMOCOME) yKa3blBaeT Ha TO, 4YTO ...

®6® 6

OLHMM N3 yYeHbIX, KOTOPbIA Ha OCHOBE MMEIOLLNXCSA 3HAHWI O
CTPOEHUN XKNBOTHbIX N PacTEHUI CHOPMYNMPOBaJ NEPBYIO KJIETOYHYIO
Teoputo, ABNSAETCS ...

Ba)kHenLWnmM 3/1eMeHTOM KJIEeTOYHOr o CTpoeHuA B KJlacCn4eckom
KN1eTO4YHON Teopunm ABNAETCA ...

MpuHunn «Omnis cellula ex cellula» («Bcskasa KneTka - U3 Apyrown
KNneTku») chopmynmpoBan ...

Bua TpaHcnopTa BeLWEeCTB Yepes3 Hapy>XHYO Naa3MaTUYeCKYto
MeMb6paHy, Koraa MoJIeKyJibl NOMaaaloT B KJETKY, HAX0AsiICb BHYTPU
ny3blpbKoB, 06pa30BaHHbIX MOCAE BMSYMBAHUSA 1 NOCAEAYoLWero
OTLUHYPOBbIBAaHUS Nna3MaTn4Yeckon meMbpaHsbl, Ha3biBaeTCH ...

®®6 6

KneTkun pacTeHnm OT KNEeTOK APYruX LapCTB XXNUBOW NPUPOLbI
(bakTepunn, rpnboBs, XXMBOTHbLIX) OTAIMYAET Haan4ue ...

XMUYEeCKUin 371IeMEHT, KOTOPbIN BXOAUT B COCTaB reMorsiobnHa v
MumornobuHa, rae y4acTsyeT B NpUcoeguHeHUN KNCNIopoaa, a Takxe
BXOAUT B COCTaB 6€/1KOB MUTOXOHAPMAIbHON AblXaTeNbHOW Lenu,
rnepeHocsWen 3N1eKTPOHbI B XO4e KJIeTOYHOro AblXaHUA, Ha3blBaeTCH ...

OOoVHAKOBbBIMUN Yy BCEX aMUHOKWUCIOT, BXOOALMX B COCTaB NPUPOLHbIX
benkos, ABNAIOTCA ...
Yrnesonamm sBAAKOTCS ...

Takoe CBOWNCTBO HYKJIEMHOBbLIX KUCJIOT, KakK ... obecne4ymnsaeT nepenayvy
HaceaCTBEHHOM NHoOPMaUnn B KNeTKe n ee peanmsaumnio (ot OHK K
benky)

[MepBUYHbIE CTPYKTYpPbI 6enkoB oT/M4aloTCA apyr oT gpyra ...

CNHOHNMOM MOHATUA «NNAacCTNYeckKn obMmeHn» aBngaeTcs ...

OO ®OO® ©®O6

Mpouecc, nocpeacTBoM KoToporo obpa3syetca T-PHK, Ha3biBaeTcs ...
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CBOINCTBO TPUTJIETHOCTU reHeTUn4eCKoro Koaa Bbipa>KaeTcqa B TOM, 4TO

CeoncTBo kKoga OHK, Korga ooHa 1 Ta XK€ aMUHOKUCI0Ta MOXKeT ObITb
3aKOAMpoOBaHa HE OAHUM TPUMNJETOM HYK/IEOTUAO0B, @ HECKOJIbKNMU
pa3HbIMK Tpunaetamm, obo3HavYaeTCqa TEPMUHOM ...

dopMON KNEeTOYHOro AeJSIeEHUS, MPU KOTOPOM HacnenCTBEHHbIN
MaTepuan cayv4aHo pacnpenenseTca Mexxay A0YEPHUMU KNeTKaMu,
ABnseTCs ...

Ecnu kneTka neyeHn obe3bsaHbl COAEPXKUT 48 XPOMOCOM, TO B Ka)K40W
N3 ee NOYEPHMX KNeToK, obpa3oBaBLUMXCA B pe3ysibTaTe Tpex
MUTOTUYECKNX OENIeHUNN 3TON KNEeTKN NeYeHn, CoaepXXunTcs ...
XPOMOCOM

Y4yeHoro, nepebiM CHOPMYINPOBABLUMM Ba30Bble 3aKOHbI
HacnenoBaHWUA, 3BaJM ...

«HoBble OYEPHME KNIETKN B KaXKAOM OpraHu3Me obpasyloTcs nyTem
LeNIeHNs1 MaTEPUHCKUX»- 3TO OOHO M3 MOJIOXKEHWIA:

XmMpnyeckune peakKunn B KJIETKE YCKOPAIKOT Brnonorn4yeckn akTUBHbIE
BeLleCTBa, KOTOpPble Ha3blBaloT

OTpe3ok monekynbl AHK, cogep>xalwmm nHdopmaumio o
rnocsienoBaTes/IbHOCTU PACMOJIOKEHNSA aMUHOKUCOT B MOJIMNENTNOHON
Lenu, Ha3biBaloT

DYHKLIMOHANIbHOW eINHULLEN XKUBOI0, B KOTOPOW NPONCXoasaT
OCHOBHbIE MPOLLECChI XXU3HeAeAaTeNbHOCTU, ABNAeTCS

PacTeHna NOraowatoT U3 OKpY>KatoLen cpeabl BOAY U YINEKUCbIA ras,
KOTOpble Cay>XaT

KneTkn NpoKapmoT U 3YKapuoT CXOAHbl B TOM, YTO OHU NMEIOT

B ocHOBe pocTa MHOIMoK/IeTO4YHOro OpraHu3Ma JIeXXuT npouecc

OcHoBoOW paBJ'II/ILWII;I B CTPOEHNN N MNMpoLUEeCCaX XN3HeNEATEJIbHOCTU
MOTOMCTBa " pO,D,VITEJ'IeVI ABNIAEeTCHA

Mpwn ckpewmBaHUmn paCTeHI/IIZ ropoxa C XeJNTbiIMN N 3eJ1IEHbIMNA
ceMeHaMin B rnepBom FVI6pVI,EI,HOM NnoKoJ1IeHNM BCe paCTeHnda MnMerT
XeJiTble CeMeHa, 4TO CBnaeTesIbCTBYEeT O TOM, 4YTO MNMPU3HaAK »XeJIToro
LUBE€Ta ABJideTCH

Bonbline noTepun sHeprnm B LEensAxX NMTaHUA SKOCUCTEMbI B BUAE Tenaa
Cay>aT npu4nHon obpa3oBaHUA B HEN
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Ons coxpaHeHnsa buosornyeckoro pasHoobpasuns, cnocobcTByoWEro
noanep)xaHuio paBHoBecus B buocgepe,

OOuHaKoBoe 4Yncso, popMa 1 pasMep XxpoMocoM y ocobein ogHOro Buaa
- 3TO KpUTepuii BNAa

HacnencrtBeHHas M3MeH4YMBOCTb, bopbba 3a cyuwecTBoBaHME U
eCTeCTBEHHbIN 0TOOp - (haKTOpbl 3BOJIOLMK, CNOCODBCTBYIOWME
Mexay enssMm ogHoOM nonynsumm npossnseTca bopbba

DBOJIIOLMOHHbIE N3MEHeHUs, obecneymnBatowme I'Ipl/lCI'IOCOﬁJ'IeHHOCTb
Pa3HbIX BUOOB MNTUL, K X)KN3HWN Ha bonoTe, BOOOEME, B necy, Ha3blBaloT

B chopMupoBaHMN YnieHopa3nesibHON peyn y YenoBeka B npouecce
3BOJIOLMN HAaNBObLLIYIO POb Urpann PakTopbl

Bopbby 3a cylLlecTBOBaHNE OTHOCAT K

Fnob6anbHbIM YPOBHEM OpPraHM3aLInNm XXNUBOW NPUPOAbI SABISETCS:
Me>XBUA0Bble OTHOLLUEHUS, MPU KOTOPbIX 0ba opraHn3Ma noay4atoT
NnoJsib3y, Ha3bIBalOTCSA:

HapylieHne 030HOBOr0O 3KpaHa NMPUBOAUT K:

KneTto4yHoe CTpoeHne opraHn3MoB BCeX LLAapCTB XKNBOW npupoansbl,
CXOoOCTBO CTPOEHNA UX KNNETOK, XMMNYeCKOIro CoCtaBa -
OdOKa3aTeJibCTBa

@OOROOO®OOO®O®®

KneTkn opraHmM3MoB BCEX LLAPCTB XXMBOW NpMpoabl MMEKT

feHeTn4Yeckonm eqUHULIEN XXNBOr0, coaep Xallen HacneacTBeHHYo
MHOPMaLMIO O MPU3HaKax opraHnu3Ma, BngeTcs

OYHKLNMIO YNpaB/eHNd npoueccaMy XN3HeneaTelbHOCTU B KJleTKe
BbIMNOJIHAET

Ponb MaTpuubl B COOpKe aMUHOKNCIOT B 6€N1KOBYIO MOJIEKYJTY Ha
pnbocome BbINMOAHAET

BewecTBo, copgepxxalee boraTtble aHeprunen (Makposprmnieckme) cBa3u,
- 3TO

B Ka)X[0l KJIeTKe NPOUCXOANT MHOXKECTBO XUMUYECKUX peakLni,
KOTOpbIE YCKOPAOTCS

3akJ/Ilo4eHHas B reHax HacnencTBeHHas MHGpopMaLma nepenaeTcsa oT
poouTenen NOTOMCTBY B npoLecce

OOB®O®O®O®®
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'eHbl, HaxogALWMeca B 04NHAKOBbIX JNIOKyCaX roMoJIor "4HbiX XpoMOCOM,
Ha3blBalOTCH

Y MHOIMX HAaCeKOMbIX B MpoLecce 3BOJIOLNN CPOPMUMPOBAIOCH
HenpsiMoe NHAVBMAYA/IbHOE pa3BMTME, KOTOPOoe CNocobCTBOBAJIO

K OBUMXYLLUMM CMaM 3BOJIIOLUNN OTHOCUTCA

EcTecTBeHHbIN 0TOOP crnocobcTByeT

Mexxay wyKaMun 1 oKyHaMn, obuTaoLwmmmMmm B 04HOM BOOOEME,
npossnsetcsa 6opbba

NckyccTBeHHbIN 0T6OP OTHOCAT K

MpnYmMHON NapHNKOBOIro 3hdekTa aBnseTcsa

K counanbHOMY (haKTopy 3BOJIIOLNN YesloBeKa OTHOCUTCA

OCHOBHbIMKU NNACcTUAaMN B ocyLwiecTBieHnn CpOTOCVIHTGBa ABNAKOTCA

N3y4yeHnem 3aKOHOMEPHOCTEN HAaCNeaCTBEHHOCTU U U3MEHYMBOCTU Y
YyesioBeKa 3aHMMaeTCs HayKa

Feonormnyeckasn 060n04ka 3eMnn, 3acCesieHHas XXUBbIMU OpraHnU3Mamu,
Ha3blBaeTCH

Moo BAMAHMEM aHTPOMOreHHOro pakTopa CoKpallaeTca naowanb
NMPUPOAHLIX 3KOCUCTEM, YTO BefeT
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