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Kaxxayro cexkyHay Ha 3emie THOHET OT
CTapOCTH, OOJIC3HEH U XUIIIHUKOB
ACTPOHOMMYECKOE KOJIHUYECTBO KUBBIX
CYILIECTB, U TOJILKO O1aroaaps pa3MHOXKECHHUIO,
3TOMY YHUBEPCAIbHOMY CBOMCTBY OPraHHU3MOB,
’KM3Hb Ha 3€MJI€ HEC IPEKPAIacTCS.

\



B 0CHOBE pa3MHOXEHUA U
WHIMBUIYAJIBHOTO PA3BUTHUS OPTraHU3MOB
JICKUT IPOIIECC JICIICHUA KIIETOK.

OcoOBbIi1 BUJ JCICHUS KIIETOK, B PE3YJIbTATE
KOTOPOTO 00Pa3yTCs MOJIOBBIEC KICTKH,
HA3bIBAIOT MEUO3OM.
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Oco0eHHOCTH MeHo03a

B oTiimune ot MHUTO3a, IIPU KOTOPOM
COXPAHAECTCA YUCIIO XPOMOCOM,
ITOJIY4aEMBIX JIOYEPHUMH KIIETKAMU,
[P MEUO3E YUCIIO XPOMOCOM B
NOYEPHUX KIIETKAX YMEHBIIAETCS BIBOE.
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[Iponiecc Meno3a COCTOUT U3 JIBYX
MTOCJIEIOBATENILHBIX KIETOYHBIX ACJIICHUM —

mero3a I (mepBoe JencHue)

meno3sa Il (Bropoe nenenue).

Yansoenue JIHK 1 xpomMocoM mporucCxXoauT TOJIBKO
Iepea MEUO30M | .

B pesyiisrare nepBoro AeJieHUs MEU03a,
Ha3bIBAEMOTO PeOyKUUOHHbIM, O0Pa3yIOTCS KICTKU
C YMEHBIIEHHBIM BABOE YHUCIIOM XPOMOCOM.

BTopoe aeneHune Meno3a 3aKaHuYrBaCTCs
00pa3oBaHUEM MOJIOBBIX KJIETOK
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IlepBoe nenenue Mernosa

da3bl [lpoueccol
[lpodaza I CnapuBaHue roMosIorMyHbIX
XPOMOCOM (OAHA U3 HUX
MaTepUHCKas, Apyrasi - OTLIOBCKas)
O6pa3oBaHune BepeTeHa AeneHusl.
MeTadaza I Pacnono)xeHne roMonornyHbIx
XPOMOCOM MO 3KBATOPY
AHadaza I PasgeneHne nap xpoMocom
(cocTosaWwmx U3 ABYX XpoMaTua) 1
nepeMeLleHne nx K nostocam.
Tenodazal | Ob6bpasoBaHWe AOYEPHMX KIIETOK.




OA3BI TIEPBOTO JIEJIEHUS MEMO3A

npoqam rbommu
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M cxomHas KieTka UMEET JTUILIOU THBIN
Ha0Op XpOMOCOM, KOTOPEIE 3aT€M
yasauBarorcsa. Ho, ecinu npu MUTO3€ B
KaXJ0U XpOMOCOME XPpOMATUBI ITPOCTO
PACXOIATCS, TO IPU MEHMO3E XPOMOCOMA
(cocTosIas U3 ABYX XpOMaTH) TECHO
MEPEIUIETACTCS CBOUMU YACTAMHU C IAPYTOH,
TOMOJIOTUYHOM €1 XpPOMOCOMOM (TaKXKe
COCTOSIIEH U3 JIByX XPOMAaTHL), U
IIPOUCXOIUT KPOCCUH208¢€p.
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[TPODA3A I MEMO3A

KPOCCHHIOBEp
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Kpoccmu‘onep - 00MeH yacTau MEHAY I'OMOJOIrHYHBIMH XPOMOCOMaMH

(OTLOBCKHMM M MATEPHHCKHMM) TNPOMCXOAUT B nipodaze I Meliosa.




3aTeM YK€ HOBBIE XPOMOCOMBI
C IICPEMECIIAaHHBIMU «MAMHUHBIMI) U
«HANAHBIMKY) T€HAMH PACXOISATCS
1 00pa3yroTCA KICTKU C JUILIOUIHBIM
Ha0OpPOM XpPOMOCOM, HO COCTaB ATHUX
XPOMOCOM YK€ OTIIMYACTCS OT
MCXOAHOTO, B HUX IIPOM30IILIIA
peKkomounauu .
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BTtopoe neinenne Menosa

da3zbl [lpoueccol

[podaza II Bo3Hukwme B Tenodase I
[OoYEpHUE KNETKN NpoxoanT

MUTOTUYECKOE AEJIEHUE.

MeTada3za II LleHTpoMepbl genaTcs,

XpoMaTuabl XpOMOCOM 0beunx

AHaCba3a I1 AOYHEPHUX KJTIETOK pacxoadTcCa K
NX NMOJIKOCaM.

Tenodasa II Ob6pa3oBaHune YeTblpex
ranaonaHbIX Aep Win KNeTOK.
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BTopoe goeneHne menosa
nponcxoaunt 6e3 cuHtesa JHK,
NO3TOMY NPU 3TOM AeNeHUn
konnyectBo [HK ymeHbLUaeTcH
BOBoe. /13 ncxoaHbix KNeTok ¢
aunnonaHsiM HabopoM XPOMOCOM
BO3HWKAIOT raMeThbl C rannongHbIm
Habopom.

B pe3ynbrate menosa U3 ogHou
OUNNOUOHOWU KNETKM obpa3yloTcs
yeTblpe rannoungHbIX KIeTKu.
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I'amemozenes — 310 npolecc
00pa3oBaHUS MY>KCKHX

WJIM )KCHCKHUX TaMeET (IIOJIOBBIX
KJICTOK).
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Kpatknn o630p aTanoB
rameTtoreHesa

'amemoeeHe3 nogpasgensercda Ha
cnepmamoczeHe3 (npouecc obpasoBaHus
cnepmaTo3oMaoB y caMLIOB) 1 002eHe3 (npoLecc
obpasoBaHua anuekneTtkn). o Tomy, 4To
npoucxogunt ¢ OHK, aTn npouecchl NnpakTnyecku
HEe OTNnYyarTCHa: ogHa ncxoaHasa gmnronaHas
KrneTka gaet 4yeTbipe rannoungHsie. OgHako, no
TOMY, YTO NMPOUCXOAUT C LUMUTONNa3Moun, aTH
npoLecchbl KapgnHanbHO pasnuyaroTcA.
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CIIEPMATOI'EHE3 un OOI'EHES3
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OBoreHes

McxogHas knetka, n3 KoTopor B NOCneacTBum
obpasyeTcs 3penas anuekneTka, Ha3biBaeTCcs OOLUTOM
nepBoro nopsigka. Nocne geneHns n3 Hero obpasyeTtcs

OOUMT BTOPOrO Nnopsiaka 1 nepBoe NnonsipHoe TenblLe.
aTteM NpoucxoauT BTOPOE OeNneHne Menosa, B
pes3ynbrate obpasyercs rannongHbIi 00TU N BTOpoe
nonsipHoe tenbue. NepBoe nonsgpHoe Tenblie 3a 370
BpeMS TOXKE yacneBaeT nogenutbesl, Takum obpasom
BCEro nony4yaetcs Tpu ranmnouaHbiX NonsipHbIX Tensbua. B
00THAE NPOUNCXOOAT HEKOTOpPLIE MPOLECChl CO3peBaHMS U
OH npeBpalaeTcs B anueknetky. OHa cogep)kallasi nouTy
BCIO LMTOMMa3My MCXOOQHOro oouuTa, HO ranmnouaHbIn
Habop XPOMOCOM. 3TN XPOMOCOMbI Y>Ke MPOLLN
pekoMOMHaLUMIo, T.e. €CNN UCXOAHO KNETKM cogepXkaT ogHYy
XPOMOCOMY OT MaMmbl, O4HY OT nanbl, TO B 3penokn
ANLIEKNEeTKe B KaXXOon XpoMOCOMeE YepenyroTcs KYCKU,
nony4yeHHble OT OQHOro U BTOPOro poauTens.




CriepMaroreHes

[Ipu cnepmaroresese HUTOILIA3Ma UCXOIHOTO
CIIEpMAaTOlMTa IEPBOro MOpsaKa ASIUTCs (IepBOE
AeJICHHE Me03a) MOPOBHY MEXKAY KIEeTKaMH, JaBast
CIIEpPMATOLUTEI BTOPOIo Iopsjaka. Bropoe naenenue
Mei03a IpUBOJUT K 00pa30BaHUIO TAILIOMIHBIX
CIIEPMATOIUTOB BTOPOT0 HOPsAKA. 3aTeEM
IIPOUCXOUT CO3PEBaHUE O3 JICICHUS KICTKH,
OOJIbIIIasl 4YaCTh [UTOIIa3Mbl OTOPAChIBACTCS, U
[OJYy4Yar0TCs CIEPMaTO30U kI, COJIEPIKAIINEC
rarIOUIHBIA HA0OP XPOMOCOM OYEHb MaJIo
IIUTOTIA3MEL.




buojgornueckoe 3HaueHUE MEH03a

1. O0ecrieunBaeTcsa NOCTOSHHEIN JUIS
Ka)XJ10TO BHJIA MMOJIHBIN AUTLIOUIHBIN
Ha0OP XPOMOCOM M IIOCTOSIHHOE
konnuecTBo /JIHK.

2. Bo3aukaeT 00OJIBIIIOE KOJIMYECTBO
Ka4€CTBCHHO PA3JIMYHBIX IMOJOBBIX
KJICTOK, YTO CITOCOOCTBYET
HACJIEJICTBEHHOU U3MEHUYNBOCTH.

3. HapyuieHnue nponecca Mernosa

MBOJUT K TSKEJIBIM HAPYIICHUSIM B
pasB raHM3Ma WM K €ro THOEIIH.



