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KNeToYHbIN LUK

KneTo4yHbIn UUKN — 3TO
nepuoa cyLlecTBOBaHUS
KINeTKM OT MOMEHTa ee
obpa3oBaHus NyTeM AeneHus
MaTEPUHCKOWN KNETKN (BKNto4vas
camo genexHue) o
CcODOCTBEHHOro AeneHusa nunu
CMepTN.

LIuT OKMHES

Tenodasa
AHahaza Meradasza |

Muroe

AnNonTo3-
3anporpamMmmpoBaHHas
KrneTo4YHasd CMepTh.
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AeAreHne KAETOK.

e B

Amumos Mumo3s Metios

[leneHue, B pesynbrare
KOTOPOro AoYepHue
KNETKW MosyYator
YMEHbLUEHHbIA B ABa

Npamoe generve, [l HENPAMOE Je/IeHue,
npu AAPO AENUTCA NPU KOTOPOM

MEPETAKKOM, HO NOYEPHUE KAETKM

A0YEPHUNE KNETKU reHeTUYECKH
NOAY4atoT

Pa3NNYHbIN
reHeTUYeCKUM
MaTepuann.

Pd3d reHeTUYecKum
UAEHTUYHDI Marepuan.

MaTEPUHCKOMN,



Mumomu4eckuu UUKI:

1) MUHmepaza- no02omoeka Kriemku K
deJsieHUro;

2) [leneHue Kinemku.




MHTepmasa

UHTEP®A3A-nepnog noaroToBKM KIETKM K
OeneHnto, oHa BKMNOYaeT crieayrlwme nepunoabl:

0 MNpecuHteTnyeckum nepuop (G1) - cuHtes PHK,
doopmMmupoBaHue pnbocom, bernkos, popmmpoBaHmne
OAHOMEMOpPaHHbIX OPraHoOVJ0B.

0 CuHTeTrnyeckumn nepumopg (S)- yasoeHue [HK
(XpOMOCOMbI COCTOAT U3 2-X XpomaTtug).

0 Mog¢TcuHteTudeckmn nepuog (G2) - cuHtes AT,
CUATE3 Oenkos, yaBOeHMEe Macchl LUTONNasMbl,
yBpenuyeHne obbema aapa.




CTpoeHune XpoMOCOMbI B
KOHLUe UHTepdasbl

OpHa xpomocoma
(OHK + benok)

HOPOTHOEC NACYO
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Xpomartiaa

Y

Xpomaruga

OpHa monexyna 04K

CaHa monetyna AHK

[B2
MONWHYKNEO VOHEIE
Li2no4Em

[se

MOMUHYKNEOTUAHbIE
Lenodku
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da3bl muTo3a.llpodrasa

[lpouecchl, npoucxodsauwue Ha cmaouu NPO®ASHBI.
‘cinpanusaumnsa XpoMocoMm (YyKopadumBatoTCa U
YNIOTHSACSA),

* qaepHasa obosiouka U AApbILLKO pacnagaroTcs,
*LUIEHTPUOSIN pacxoadaTcs K nontcam n dopMmnpyeTcs
BEPETEHO AENeHUs.

dXpoOMaTHHOBOE BepeTeHo

LeHTpHonbL

XPpOMOCOMbBI




da3bl MmuTo3a. Metadasa.

[lpouecchkl, npoucxoosdwue Ha cmaouu
METADQASA:

XPOMOCOMbI BbICTPanBakTCA B MSIOCKOCTH
9KBaTopa KNEeTKU, COCTOAT N3 ABYX
CECTPUHCKNX XpomMaTuma,

COEOVHEHHbIX LLEHTPOMEPOU (NEPETHKKON).

UeHTpoMepa CEeCTPUHCKHE XpOoMaTHUabl
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aXpoMaTUHOBOE x LLeHTpHONb

BepeTeHo




da3bl MnTo3a. AHada3sa.

pouecchl, rpoucxodsaujue Ha cmaouu
HA®DASA:

CECTPUHCKME XpoMaTuabl BCEX XPOMOCOM
OHOBPEMEHHO OTAENATCA APYr OT Apyra u
pacxogsaTcs K NPOTUBOMOSIOXKHbBIM NOMcam
KNETKM C fIOMOLLbI0 BEpeTeHa AeNeHus.

CeCTpHUHCKHe XpoMaTrnabl

LeHTpHonb

dXpoMaTHUHHOBOE
LHeHTpoOoMepa BepeTeHo




da3bl MmnTo3a. Tenodaaa.

ecchl, ripoucxoosuwue Ha cmaouu TEJIOPA3A:

[0 dpopmmpyetca oboriouka HoOBbIX Saep(3aBepLuaeTcd
KapUOKUHE3);

0 pecnmpannayoTcs XpOMOCOMbI M BOCCTaHaBNMBAETCS
AAPbILLKO;

[ npoucxoguT pasgoeneHune KneTku Ha gBe Ao4YepHue

Tenogasa
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®a3bl MUTO3a

Meradasa Axacdasa

Tenodasa

XpOMOCOMBI, COCTORLLME HuTh BepeTteHa neneHus npu- f LleHTpoMepsi payiensoTcs,
13 AByx xpomarua, cnupa- KPennsioTCA K LUEHTPOMEpam | W XpoMaTtuibl PaxoaaTcs
nn3yloTea u npuobperaioT YABOEHHbLIX XPOMOCOM | K NONIOCaM Knetm
KOMNakTHyio popmy. Paspy- |
waercs saepHas obonouka.

HauuHaer ¢popmuposaTscs

WcyesaeT BepeTeHo AeNeHus,
dopmupyloTCs saepHsie 060-
NIOYKM, XPOMOCOMbBI HAYUHAIOT
packpyumsartscs. [enurcs
uuronnaama. B urore obpasy-
I0TCA ABE A0YEepPHMe KNeTku,
MAEHTUYHLIE MATePUHCKOM

BEepeTeHo aeneHns




buonornyeckmnm cMbICit MUTO3a

Mwuto3 obecne4ymBaeT

paBHOMEPHOE pacnpeaeneHme \| l
Trrepdasa

HaCneacrBeHHOro Mmarepuara
MeXay AoHepHNMU KIETKaAMN.

(XPOMOCOMBI
VABAHBAKOTCH )

Muro3 nmeeTt yH1BepcasrbHbIN
XapakTep - OH NMpoTeKaeT
OL4WHAKOBO Y BCEX BUAOB,
KITETKN KOTOPbIX UMEIT S4pP0.

YBenn4yeHune 4yumcrna KneTok B
opraHm3me — oguH n3
MexaHW3MOB pocTa.

Miuroz




ANAMNTE OLLIMODOKM B TEKCTE.

(1) BO Bpemsa mHTepdoasbl B )XKMBOTHOM KAETKE CUHTE3MPYIOTCH
OeAkn, penamumpytotcd moaekyAbl AHK. (2) B npodoase
MMTO3A B XXKMBOTHOM KAETKE XPOMOCOMbI CMIMPAAMIYIOTCH,
YTOALLLOKOTCH, DOPMUPYETCH BEPETEHO AEAEHMS; B
METADA3E MUTO3A XPOMOCOMbI BICTRAMBAIOTCS MO
SKBATOPY KAETKM. (3) B aHadDa3e MUTO3a MPOMUCXOAUT
PAZXOXKAEHME TOMOAOTMYHBIX XPOMOCOM K MOAKOCAM KAETKM.
(4)Y B a1OM dba3e MUTO3A KAETKA MMEET AMMAOMAHbBIM HOBOP
XPOMOCOM — 2n. (5) B TeAodoa3e MUTO3A XPOMOCOMBI
ECMNMPAAMIYIOTCS, YAAUHSIIOTCS, BOCCTAHOBAMBAETCH
APbILLIKO, SAE€PHAA OOOAOYKA. (6) BUOAOTUHECKIMIM CMBICA
MTO30 — OOPA30OBAHUNE ABYX AOHEPHUX KAETOK, MAEHTUYHBIX
ATEPUHCKOM. (7) B XOAE MUTO3A Y XXMBOTHbIX M PACTEHUM
OPA3YIOTCH KAETKM TEAQ, A Y PACTEHUIM — TAKXKE CMOPbI.
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1) 3 — B AHADA3E MMTO3A PACXOAITCA K PA3HbIM
NOAKDCAOM KAETKM CECTPMHCKME XPOMOATUAD
(XPOMOCOMBI) (TOMOAOTMYHBIE XPOMOCOMBbI
POCXOAATCS B MEMO3E);

2) 4 — B QHODA3E€ MMTO3A KAETKA MMEET HADOP
XPOMOCOM 4nN;

3) 7 — CNopbl PACTEHMM ODPA3YIOTCH B PEIYAbTATE
MENO3Q.



0 2YKAPUOTUHECKME KAETKM HAYMHAKOT MOATOTOBKY K
MUTOTUHECKOMY AEAEHMIO B Npodpoase. (2) Npu aTomn
MOATOTOBKE MPOMCXOAUT MPOLLECC OMOCUHTE3D BEAKQ,
YABAMBAIOTCH MOAEKYAbI AHK, cuHTesmpyetca ATP. (3) B
NePBYIO A3y MMUTO3A YABOMBAKOTCA LLEHTPMOAU KAETOYHOTO
LLeHTPA, MUTOXOHAPUU U MAQCTUABLL. (4) MUTOTMYECKOE
AEAEHUNE COCTOMUT M3 YeTblipex das. (5) B metadbase
OMOCOMBI BbICTPAMBAIOTCS B SKBATOPUAAbHOM MAOCKOCTM.
6) 3atem B aHApA3e K MOAOCAM KAETKM PACXOAITCH
FOMOAOTMYHbIE XPOMOCOMBI. (/) BroAormyeckoe 3Ha4yeHme
MUTO3A 3AKAIOHOETCH B TOM, YTO OH OobecrnedymBaeT
MNOCTOAHCTBO YMCAQ XPOMOCOM BO BCEX KAETKAX OPTraAHM3MA.
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1 — nogrotoBka K MUTOTUYECKOMY OENEHUIO HAYMHAETCSA B
NHTEpdasy.

3 — yABOEHME LEeHTPUOSIEN KITETOYHOIO LIEHTpPA,
MUTOXOHOPUN U NnacTug NponcxogmT He B NepByto ¢oasy
MunTO3a (npodhasa), a Npu NOAroTOBKE K AENEHUIO
(nHTepdasza).

6 — K nositocam KIeETKM B MUTO3€ pacxogdaTca XpomMaTuabl
XPOMOCOM, @ HE FOMOJIOMMYHbIE XPOMOCOMDbI.



