


IIpe3eHTaluio BhINOIHIIIA :
yuuteb ouonorun MOY COII Nel4
CrrueBa Jlrommuna BnagumupoBHa.



Kaxxnyro cekyHay Ha 3emiie THOHET OT
CTapOCTH, OOJIC3HEN U XUIIHUKOB
ACTPOHOMMYECKOE KOJIHUYECTBO KUBBIX
CYILIECTB, U TOJILKO OJaroaaps pa3MHOXKEHHUIO,
3TOMY YHUBEPCAIbHOMY CBOMCTBY OPraHHU3MOB,
’KM3Hb Ha 3€MJI€ HEC IPEKPAIACTCS.



B 0CHOBE pa3MHOXEHUA U
WHIUBUIYAJIBHOTO PA3BUTHUS OPraHU3MOB
JICKUT MPOIIECC JICTICHUA KIIETOK.

OcoOBbI BUJ, ICJICHUS KIETOK, B PE3YJIbTaTe
KOTOPOTO 00pa3yrOTCs MOJIOBBIE KIETKH,
HA3bIBAIOT MECUO3OM.



B oTimmune ot MHUTO3a, IIPU KOTOPOM
COXPAHACTCA YUCIIO XPOMOCOM,
ITOJIY4aEMBIX JIOYEPHUMHA KIIETKAMU,
[P MENO3E YHUCIIO XPOMOCOM B
NOYEPHHUX KIIETKAX YMEHBIIAETCS BIABOE.
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" zpouecc MEHN03a COCTOUT U3 JIBYX
IOCJIE€A0BATCIIbHBIX KJIICTOYHBIX JICICHUN —

Mmero3a I (mepBoe aeiieHue)

meno3sa Il (Bropoe aeneHue).

Ynpoenue JIHK u XxpomMocom IIpoOUCXOaUT TOIBKO
nepea Mernosom I .

B pesynbrare nepBoro AejieHUs MEN03a,
Ha3bIBAEMOI'0 PEOYKUUOHHBIM, OOPA3YIOTCS KIIETKH
C YMEHBIIICHHBIM BJIBO€ YHCJIOM XPOMOCOM.

BTopoe neineHre Merno3a 3aKaH4YuBacTCsA
00pa30BaHUEM I10JIOBBIX KJIETOK
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IlepBoe nenenue Menosa

da3bl [lpoLecchl

[MTpoda3za I CnapuvBaHue roMoI0rMYHbIX
XpOMOCOM (0AHa U3 HUX
MaTepPUHCKas, Apyras - OTLIOBCKas)
O6pa3oBaHne BepeTeHa AeneHus.

MeTadasa I Pacnono)xeHne roMonornyHbIx
XPOMOCOM MO 3KBATOPY

AHacba3a I Pa3geneHue nap XpoMoCcoMm
(cocTosLMNX N3 ABYX XpoMaTua) u
nepeMelleHne nx K roJsitocam.

Tenodazal  Ob6pasoBaHWe AOYEPHMX KIIETOK.
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OA3BI TIEPBOT'O JIEJIEHUA MEMO3A

Wrepdasa Npodaza Mpomeradass
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A y HcxonHas kiieTka UMeET TUIIIOUIHBIN

\ " Ha6op XPOMOCOM, KOTOPBIE 3aTEM
yasauBarorcsa. Ho, ecnu mpu MUTO3€ B
KaXXJI0M XpOMOCOME XPOMATHUIbI IPOCTO
PACXOIATCS, TO IPU MEHMO3E XPOMOCOMA
(cocTosIas u3 ABYX XpOMaTH) TECHO
IEPEILIETACTCS CBOUMU YaCTAMHU C APYTOH,
TOMOJIOTUYHOM €1 XpOMOCOMOM (TaKke
COCTOSIIEH U3 JIByX XPOMAaTHL), U
IIPOUCXOOUT KPOCCUH208¢€p.



[TPODA3A I MEMO3A

KPOCCHHIOBEp

A,
i’ 3

o Chomosomes pal s SYNApIORenal —— Chlasmd

complex
NentoTteHa 3uroteHa | NaxuteHa Aunnorexna AnakuHes
complexes o tetrad
E~
L - Xnasmbl

Kpoccuuroeep - 00MeH YacTaMy MeLY FOMOTOIHYHEIMH XPOMOCOMAaMI
(OTLIOBCKMMM M MATEPHHCKHUMH) TPOHCXOoAHT B npodaze [ melioza.



3aTeM YK€ HOBBIE XPOMOCOMBI
C IIEpEMEIIaHHBIMUA «MaMHUHBIMIY U
«HaNAHBIMKWY) TeHAMHU PACXOISITCS
1 00pa3yroTCs KIECTKU C JUIIONIHBIM
Ha0OPOM XPOMOCOM, HO COCTaB 3TUX
XPOMOCOM YK€ OTIINYAECTCS OT
MCXOJHOI'0, B HUX MPOU30IILJIa
peKkomounauu .



BTopoe aenenne Menosa

da3bl
[Tpodaza II

MeTada3za II

AHadaza II

Tenogasa II

[1poLecchl
Bo3HuKLume B Tenodase I
ooYepHME KNEeTKM NMpoxoasaT
MUTOTMYECKOE AeNleHme.
LleHTpoMepbl AendaTcy,
XpoMaTuabl XpOMOCOM 06eunx
LNOYEPHUX KITETOK pacxoasaTcs K
X NONHOCaM.

O6pa3oBaHune YeTbipex
ranionaHbIX aaep Win KNeTok.



S BTopoe AeneHne Meiio3a
. nponcxoant 6e3 cnHtesa AHK,
NO3TOMY NpY 3TOM JieIEHUN
konndecteo AHK yMeHbLlaeTcs
BABOE. VI3 CXOaHbIX KNETOK C
annnonaHbIM HabopoM XpPOMOCOM
BO3HMKAIOT raMeTbl C ranjouaHbIM
HabopoM.

B pe3ynbTtaTte Meno3a u3 ogHou
AMNIONAHON KNETKN 0bpa3yroTcs
YeTbIpe ranouaHbIX KNEeTKM.



L'amemozenes — 510 NpoLece
00pa3oBaHUS MY>KCKHX

WJIM )KCHCKHUX raMeET (II0JIOBBIX
KJICTOK).



[ameToreHe3 noapasaensieTcs Ha crepMaToreHes
(npouecc obpa3oBaHUs CnepMaTo30Ma0B Y
caMuUoB) U ooreHe3 (npouecc obpa3oBaHus

anuekneTku). Mo Tomy, uyto npoucxoaut ¢ AHK,
3TW NPOLIECChbl MPAKTUYECKU HE OT/INYAIOTCS: OHa
ncxoaHas aMnnonaHas KneTka AaeT YeTbipe
rannonaHole. OgHaKo, no TOMY, YTO MPOUCXOAUT C
LIMTOMSIA3MOM, 3TW NPOLIECChlI KapAWUHAbHO

Pa3/INYaIOTCA.



CIIEPMATOI'EHE3 un OOI'EHE3

SPERMATOGENESIS OOGENESIS
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AR OBoreHes

McxoaHasa Knetka, M3-KoTopoWu B MOCIeACTBUM
obpa3yeTcsa 3penas aMueKkneTka, Ha3bIBaeTCs OOLINTOM
nepBoro nopsiaka. lNocne aeneHns n3 Hero obpasyercs

OOLIMT BTOPOro nopsiika 1 nepeoe NossipHoe TesbLIE.
3aTeM NMPOMCXOAUT BTOPOE [iefieHne Menosa, B
pe3ynbTate obpasyercs rannonaHbI 00TUA U BTOPOE
nonapHoe Tenbue. lNepBoe nonsapHoe TesnbLe 3a 3T0
BpeMs TOXe yCrieBaeT NnoaennTbCsd, TakuM obpasom
BCEro nosy4vyaeTcs Tpu rannouaHbiX nonspHbixX Tensua. B
00TMAE NPOUCXOASAT HEKOTOPbIE MPOLIECChI CO3PEBAHNS U
OH NpeBpallaeTcs B AnuekneTky. OHa coaep kallas
NoYTK BCIO LIMTONIA3My UCXOAHOMO 0OLUTa, HO
rannonaHbI Habop XpOMOCOM. ITU XPOMOCOMbI YXKe
NpoLLIN peKOMBMHaLUUIO, T.e. eC/In UCXOAHO KNETKU
coaep)xaT 04HYy XpOMOCOMY OT MaMbl, OA4HY OT Mnarbl, TO
B 3pESION ANLEKNIETKE B KAXKA0M XPOMOCOME YepeayroTCs
KYCKW, NOJIy4YeHHble OT OAHOIro U BTOPOro poauTens.



QN 3}( CriepmaroreHes

[Ipu ciepMaToreHes3e IMTOMIa3Ma UCXOTHOTO
CIIEpMATOLIMTA IEPBOro MNOPSAKA ACIUTCS (IIEpBOE
NCJICHNE Me03a) MOPOBHY MEXKIY KICTKaMU, 1aBas
CIIEPMATOIIUTEI BTOPOIo Mopsijaka. Bropoe neimenue
Mel03a IIPUBOAUT K 00pa30BaHMIO IrallJIOMIHBIX
CIICpMATOLIMTOB BTOPOTO IOPSAAKA. 3aTEM
IIPOUCXOAUT CO3pEBaHUE 0€3 ICICHUS KIICTKH,
OOJIbIIIasl YaCTh LIMTOIJIa3Mbl OTOpPACKIBA€TCS, U
OJIYy4YarTCs CIIEPMAaTO30H1/Ibl, COASPIKAIINEC
rarIOMIHBIM HA0Op XpOMOCOM OY€Hb MAJIo
[IUTOILIA3MEL.



buomornueckoe 3HaueHUE MEN03a

1. O0ecneunBaeTCsa MOCTOSHHBIN JUIS
KaKJI0TO BUJIA TTOJHBIM JUILJIOMIHBIA HA0OP
XPOMOCOM H IIOCTOSSHHOE KoJimdecTBO JJHK.

2. Bo3HukaeT 001b110€ KOJIMYECTBO
KaQ4ECTBEHHO PA3JIMYHbBIX IMOJOBBIX KIIETOK,
4TO CIIOCOOCTBYET HACJIEACTBEHHOU
N3MECHYHUBOCTH.

3. Hapyienue nporecca Mero3a ImmpuBOIUT
K TSKEJIbIM HAPYIICHUSM B Pa3BUTUHU
OpraHu3Ma WU K €ro ruoeu.




