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XpOMOCOMBbI KNEeTKM YerioBeka HenocpeacTBeHHO
nepea peneHvem aapa (ysenmyeHue B 950 pas).
XopoLo 3aMeTHO, YTO Nnapbl XPOMOCOM BCE€ eLle

CBsi3aHbl MeXxAay codoun LeHTpomMmepamu



da3bl Murto3sa

 MHmepghbasa COCTOUT U3 TPeEX

aTanoB. B TeueHne 4-8 yacos VikTepasa
nocne poxaeHus KneTka
yBENMMYMBAET CBOK Maccy.
HekoTopble KneTkn (Hanpumep,
HepBHbIE KNETKM MO3ra)
HaBcerga ocTarTCs B 3TOMU
cTaguu, y Opyrux xe B
TeyeHme 6—9 yacos
yaBanBaeTCs XPOMOCOMHas
[NHK. Korga macca KneTku
yBENMMYNBAETCA B [Ba pasa,
Ha4YMHaeTca MuUmoa3. )

AnepHaa membpaHa
AQpbIWKD

KPOMaTHH

KnetoyHaa membpaHa




npodasa

B TUNWYHOW XXNBOTHOM KIeTKe
MMUTO3 NPOMCXOAUT CreayroLwmum
obpa3om. B npocpasy
LLeHTPMOSIV YyABauBalOTCA, ABe
oOpa3oBaBLUMECH LeHTPpUonun
Ha4YMHaKT pacxoauTbCA K
pPa3HbIM NOSIIOCaM KNeTKu.
fApepHaa membpaHa
pa3pywaetca. CneunanbHble
MUKPOTPYOOUKM
BbICTPanBalOTCA OT OO4HOM
LLeHTPUOnNun K apyron, oopasys
BepeTeHO AesieHus.
XpomMoCOMbI pa3beauHSOTCA,
HO BCE eLlé OCTaloTCsA NonapHo
cuenneHHbIMMU.

(CpeaHAA npodaza
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MeTaasa

XpOMOCOMbI BbICTPanBalOTCAHA B
3KBaTOpV|a.l1bHOl71 NMIMOCKOCTU KIIeTKM.
U,eHTpOMepbl, cKpennsaswiue
XpOMOCOMBI, AendaTcsd, nocrie 4yero
Ao4YepHue XpomMmoCcomMbl NOJTIHOCTLIO
pPa3beaANHAIOTCH.

B TMNN4YHON XXMBOTHOMN KJleTKe MUTO3
npoucxoauT cneayrowmm o6pasom. B
npodasy LeHTpUonu yaBanBaroTCs,
ABe obpa3oBaBLUMECS LLeHTPpUonu
Ha4YMHAKT PacxoAnUTbCA K pa3HbIM
nonkocam KneTku. AnepHaa membpaHa
pa3pyuwaercs. CneynanbHble
MUKPOTPYOOUKN BbICTPauBalOTCA OT
OQHOW LIeHTPUONU K Apyron, oopasys
BepeTeHo aeneHunsa. XpoMOCOMbI
pa3beauHAKTCA, HO BCE eLlé
OCTalOTCA NOMNapHO cUuenneHHbIMMU.

(PaHHAA MeTadaza

MukpoTpyBodKK




AHA®DA3ZA

Mo3aHAR aHadaza

B ctaguv aHagha3bi
XpomaTtmnabl
PACXOAOATCA C
NOMOLLbI HUTEWU
BEpeTeHa OdeneHuns K
Nontocam KIeTKu.




TEJTIOPA3A

Korga xpomMmocombl gocTuratoT
NOMNCOB, HAYMHAETCH
mesiogha3a. Knetka gennTcs
HagBoe (UMTOKMHES) B
aKBaTOpPMaribHOW MITIOCKOCTMN,
HUTW BEPETEHA paspyLuatoTcy,
BOKPYI XpOMOCOM
doopmMupyroTca agepHble
mMemMbpaHbl. Kaxxgas goyvepHsis
KreTka nosiydaetT co6CTBEHHbLIN
Habop XpPOMOCOM U
BO3BpallaeTcs B CTaauto
NHTEepdasbl.

Moz2aHAA Tenodaza




Muto3 —aeneHve KrneTku

[MHTERDAZ4

AnepHaa membpaHa
AApbIWEKD

KpomaTyH
L@gHTpruonu

KnetouHaa membpaHa
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Ucnonb3oBaHne LUOP «OTkpbiTaa ouonoruna»



LinToknHes Ha 3aBepLualowWen ctagum B
XUBOTHOM KJ1eTKe




JlutepaTtypa

* bnonorna — A.A.KameHckun, E.A. KpuKCKYHOB,
B.B. [lacevyHuk.

e ONEKTPOHHbIN Y4EDHMK
«OTKpbITaa buonornsa»



