yoHoBa E.A.




MEMNO3- (oT rpedy. Meiosis— yMeHblUeHUe)— dopma SAepHOro
OeneHusi, ConpoBOXAaloLLasACad YMEHbLUEHNEM YuCrla XPOMOCOM C
ounnownaHoro ( 2n) oo ranfougHoro (n).

Meno3s npoucxogut npmn obpasoBaHUM CNEPMATO30MAO0B U AULEKIIETOK
Y OKMBOTHbIX (rameTtoreHe3) M npu obOpasoBaHUM Crop Y
bonbWwKMHCTBA pacTeHnn (y KOTOPbIX MMEET MEeCTO 4YepepoBaHue
NOKONEeHust). Y  HEeKOTOPbIX HU3WNX pacTeHun (Hanpume
BOOOpOCIEeN) YyepenoBaHUs MOKONEHUW HET, 1 MENO3 MPOUCXO
npn obpasoBaHNN raMeT.

3HAYEHVE MEWNO3A—y OpraHusmoB, PasMHOXaoLLMX
nyTemMm, obpasyeTcsl 4eTblpe MOSIOBbIE KITETKU, Ka
rannovgHa. [lpu onnogoTBopeHun — Sapa
obpasys 3UroTy, KoTopasa coaepXXuT NOCTOSAHHO
4ymucno xpomocom. Kpome TOro, B pesysbra
MHOXECTBO TlEeHHbIX KOMOMHaUWUN, YTO
reHoTmne u doeHoTmne NOTOMCTBa.




[TIpoOOMKNTENBHOCTL  UHTEPdIA3bl pasfiMyHa Yy pasHbiX BUOOB.
[lpoucxoguT pennukauna opraHens, KnNeTka yBenunymBaeTca B
pasmepax. Pennukauma OHK w©n  rMctToHoB B OCHOBHOM
3aKaH4yMBaeTca B MPeMenoTUYecKon WHTepdase, HO YacTo
3axBaTtbiBaeT M npodpasy |. Kaxgaa xpomocoma npeacrasrieHa
Tenepb napowu XpomaTtua, CcOoeQUNHEHHbIX LEHTPOUEPOWN.
XPOMOCOMHbLIN MaTepuarn OKpallMBaeTCd, HO W3 BCeX CTPYKTYpP
YEeTKO BUAHbI TOMNbKO A4PbILLKMW.

npodgoasa | nHtepdasa ll
npodoasa |l

MeTadbasa | MeTadoasa ll

aHadasa | aHadpasa |l

Tenodgyasa | Tenodhasa |l



[TPOPA3A I

JIETI TOTEHA

B 3Ty CTaANFO XPOMOCOMbI NpeACTaBIIEHDI

euje KakK TOHKune HUTU, HO K KOHLUY
JIENTOTEHbI HAYUHAETCA crnpasiniayus.

SUTOTEHA

XPOMOCOMbI yKOpaYUBarOTCA U CTAHOBATCS

BUAUMbBI MU KaK 0bocobrieHHbl e
CTPYKTYypbl. Y HEKOTOpbIX OpraHu3mos
OHW BbITSISAAT KaK HUTKU 6YC: y4acTKu
UHTEHCUBHO OKpalunBaroLerocs

marepuasia- Xpomomepbl —YepeayroTcs
Yy HUX €  HeoKpawuBaroLWUMUCS
y4yacTKamy. Xpomomepbi- 3TO Te MecTa,
rAe XpOMOCOMHbIU Martepuasn CUSIbHO
CUpasiN30BaH.



MNAXUTEHA

['oMonoryHble XpOMOCOMBI, MPOUCXOAALME U3 MATEPUHCKOU U
OTLIOBCKOU ramer, npubrmvxarotca OAHA K Apyrou u

STU XPOMOCOMblI OAUHAKOBOU AJINHbI, UX LEeHTpOMepbl 3aHUMAaroT
OAVHAKOBOE [10J10XeHue, U OHU 0bbIYHO coAepXaT OAUHAKOBOE
KOSINYeCTBO [eHOB, pacrosioXeHHbIX B OAUHAKOBOU JIMHEUHOU
N0Cs1eA0BaTesIbHOCTU. XpOMOMeEpPbI FOMOJIOTUYHbI X XPOMOCOM JiexaTt
60K 0 6OK.

[1poyecc

Ha3bl BarOT TAKXe ;
OH MOXeT  HauyuHatecs B
HeCKOJIbKUX TOYKaX XpOMOCOM,
KOTOpble MOTOM COeAUHSAFOTCS
no Bceu AnuHe (Kak 6bl
3aCTernBaroTca Ha MOJTIHUIO).
[1povicxoanT AasibHeyLwas
cnupanusayusa,  XpoMOCOMbI
npeBpawaroTcs B




AUTNTIOTEHA

[f'omonoruyHele XPOMOCOMbI ,
cocTasnsarolme buBasieHT, 4acTUYHO
OTAenaroTCa, Kak 6yATO OTTasIKMBArOTCA
Apyr oT Apyra. Ternepb BUAHO, YTO KaxAaas
Xpomocoma COCTOUT U3 ABYX XpOMAaTtuA.
XpOMOCOMbI BCe elje coeAuHeHbl Apyr ¢
APYroM B HeCKOJIbKUX TOYKaX-
(rpey.-nepekpect). B kaxpou xuasme
NpOUCXOANUT ObMeH y4YacTKamu XpomaTuA
B pe3ysibTaTte paspblBOB U BOCCOeAUHEHUN,
B KOTOpbI X yYacTBYIOT ABE U3 YeTbl pex

UMeroLYMXCA B KAaXAOU Xuasme HUTeu. B pesynbtate reHbl v3 OAHOU
XPOMOCOMbI  OKA3blBAFOTCA  CBA3GHHBIMU C [eHaMu U3 Apyrou
XpOMOCOMbI, UYTO MpUBOAUT K HOBbIM [EHHbIM KOMbUHauusm B
obpasyroLmxcs XpomaTtuaax. S10T npoLecc Ha3bl BaeTcs
KpOCCUHIroBepom. [[OMonoruyHele XpOMOCOMBI MOCTIe He
pacxoaatca, TAK KakK CeCTpUHCKMe XpomaTuAabl OCTAroTCA MPOYHO
CBSI3aHHbIMU Br1J10Tb A0 aHA@ asbl.



ANAKUHES

IN

U

B AuvakuHese 3akaH4YuBaeTca ripouecc
KpOCCUHroBepa, obpasyroTcsa rubpuaHsle
XpPOMOCOMbI, Q@ TaK Xe [PpOUCXOAAT
npoLecchl, XapakTepHble AN  KOHUa
npo¢g asbl: MUrpaymsa LeHTpuoneu U
o0bpa3oBaHUs BepeTeHa AesieHus,
paspylweHue  aAapbileKk U a4epHOM
MeMbpaHbl, a 3aTeM obpasosaHue HUTel
BepeTeHa AesieHus.



buBasieHTs! Bbl CTpauBaroTCS

B

SKBATOpUAsIbHOW  MJ1I0CKOCTY,  obpa3sys

MeTag asHyro MJIacTUHKY.

Vimerowmeca y Kaxporo busaneHTa pABe
LleHTpOMepbl  elje He  pendarcda, Ho
CEeCTPUHCKUE  XpOMaTuAbl  yxe He
ApUMBIKAFOT OAHa K  Apyrou. Hutu
BepeTeHa TAHYT LieHTpOMepbl, Kaxaas U3
KOTOpbI X CBA3aHA C AByMS XpOMAaTUAAMU, K
MPOTUBOMOJIOKHbIM MOJSIFOCAM BepeTeHa.



PacxoxpaeHve romosioruyHblX XpOMOCOM K
MPOTUBOMOSIOKHBIM — MOJIFOCAM  KJ1IeTKU
O3Ha4yaeT 3aseplueHVe epBoro AesieHus
menosa. Yucrnio xpomocom B  oAHOM
Habope cTasio MeHblle, HO HaxoAslmecs
Ha Kaxaom rnoJitoce XpOMOCOMbI COCTOAT
U3 ABYX XpomatuA. Bcneactve
KpOCCUHrosepa rpu 0bpa3oBaHUU Xuasm
3TN XpOMaTuAbl reHeTuYyecKu

HeWAeHTUYHBI.
Y XKUBOTHbIX U  HEKOTOpPbIX  pacTeHuu
XpOMaTtuAbl  AecCnupasnin3yroTcs, BOKpPYr

HUX Ha Kax[om rosiroce ¢ opmupyetcs
aAepHas membpaHa, 3aTeM  Ha4yuvHaeTcs
LIUTOKUHES3.

IS




3Ta cTaaua 0bblYHO HabNFOAAeTCA TOSIbKO B XKUBOTHbIX KIeTKax.
PEMTINKAUWN OHK HE TNMPOUNCXOAOWNT, octanbHble npoLleccs,
XapaxkTepHble A8 UHTep asbl, UAYT.

PO PASANDD

[1poaonxutenbHocTs  npo¢ assl I obpatHO
1poriopyUoHarsibHa NPOAOTIKUTESILHOCTU
Tes109 asbl I. SApblWKU U SAepHble MeMbpaHbi
paspyluaroTcs, a Xpomatuabl yKopayuBaroTCA
u yronuwarorca. LieHTpuonu obpasyror HUTU
BepeTeHa AesieHus. Xpomatuabl
pacrionararotca  TakUM 06pa3om, 4To ux
AJIUHHbIE  OCU  MeprneHAUKYriSpHbl  OcU
BEepeTeHa [r1epBOro AesieHUs Menoasa.




METAPA3A II

['1py BTOpOM AerieHUN eHTpoMepbl BeAyT ceba Kak ABOLHbIe
CTpYKTYpbl. OHU OpPraHU3yrOT HUTU BepeTeHa, HarnpassieHHbl e K
oboum nosiFocam, M Takum obpasom BbI CTPAUBAFOTCS MO 3KBATOPY

BepeTeHa.

2

AHA®PA3A IT1

LleHTpoMepbl  [enarTca, U HUTU BepeTeHa

AesieHys pacTackuearoT ux K
[1POTUBOMOJIOXHbIM NOSIFOCaM.
LieHTpomepebl TSHYT 3a cobou

OTAesIMBLIVECS APyl OT Apyra XpomaTtuAbl,
KOTOpbI e Teriepb Hasbl BaHOT XPOMOCOMaMU.



VICTI OWAS AR

oTa c1aaua OYeHb CXOAHa € Tesiog a3ou
MUTO3a. XPpOMOCOMbI
Aecrinpanun3yroTcs, pactaruBaroTca U
focsie. 3T0ro. MNJI0XO  passiNyuMmbl.
Hutu BepeTeHa ycyesaror, a
LIeHTpUOU  penuuupyroTcsa. Bokpyr
KaxAoro ranJsiouAHOro Habopa

XpOMOCOM  obpasyetrca  aAepHas
l MeMbpaHa. 2 pesynbrarte
AasnibHeulero LIUTOKUHE3a

0bpasyroTca  YeTblpe  ranJsiouAaHbI X
KI1eTKU.
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Mero3 hacyemkaphel 1 caaemux

1. YmeHbleHWe 4ucna XpomMocom OT AUMNSIOUAHOrO AO ranJsiou[HOro
COMPOBOXAAETCA pACXOXAeHWeM asiniesied, TaK YTO Kaxaas rameta
HeceT TOJIbKO OAWH asnfiesib No AaAHHOMY JIOKYCY.

2. Par “no.aoKeHue 6uBasIeHTOB B 3KBATOPUASILHOW MAACTUHKE BepeTeHa
W\ /He@pArEN Dl v X EN A\ L@ HEMIZra) (aNeF LT 1bripleaEafat sy /NG m
SYpazem. /~ocue ayoues uxI\Sasizeieqie T 8 Srmpadck ' I Y/ NI T
COOTBETCTBEHHO CO3AAeT HOBble KOMbUHauyuu anfiesier B ramerax.
310 HE3ABUCUMOE PACIIPELETIEHUNE npusoauT K cryydariHOMy
pacnpefeneHno MaTtepuHCKUX U OTLOBCKUX XPOMOCOM MexXAy
AOYEpHUMU a4pamu.

3. B pesynbtate o06pa3oBaHua xuasm B npogpase I mexay
FOMOJSIOMUYHBI MU XPOMOCOMAMU  4ACTO MPOUCXOAUT KPOCCUHroBep ,
BeAylWM K 06pa30BaHUFO HOBbIX KOMbBUHALUM ansienel B rnosioBbl X
knetkax. [1py 3TOM pacnagaroTca ctapbie rpynnbl cLyensieHUs reHos
U BO3HUKA.FOT HOBbI €,



CamochosanesibHaa pabonu -’

&5
Bbinuwute B cTporou nocnenosaresibHOCTU CTAAUMU MUTO3A U Melo3a 53
ABe KOJIOHKU, a TaKXe XapakTepHble 0cObeHHOCTU 3TUX NpoLeccoB

-XpOMOMEeEPbI He BUAHDbI repen -Kpoccuroesepa He npoucxoanTt

AesieHuem -Xuasmel He obpasyroTcs

-napsl xpomatuza -pacxoAsumecs Xpomocombl MOryT
pacrionararoTcA Ha 3KBATOPE 0Ka3aTbCad  HeuAeHTUYHbI MU B
BepeTeHa [AesieHus TONbKO BO pe3yfibTaTe KpOCCUrosepa

BTOpOM AersieHuu -npoucxoant npu  obpazosaHUU
-KPOCCUHIOBEP MOXET UMETb COMATUYECKUX KI1eTOK

MecTo -AloYepHue  KneTku  coaepxar
-ugeT npu cnoporeHese U  TONbKO MO OAHOU U3 KAXAOU napsl
rameroreHese FOMOJSIOMNYHBI X XPOMOCOM
-XpomatuAbl pacxXoAATCS -UUCIO XPOMOCOM B AOYEpHUX
-pacxojdaujmeca  Xpomatuhdbl  KneTkax TO Xe, YTO U B pOAUNTESIbCKNX
UAEHTUYHbI -fiapbl  Xpomatua pacnosiararoTcs
-L{eHTpOoMepbl AeNIATCA TONbKO Ha 3KBaTope BepeTeHa AesieHus

BO BTOPOM AesieHuu -UUCIO XPOMOCOM B AOYEpHUX

-XpOMOMePbI  BUAHbI rnepea KneTtkax BABOeE MeHblWe, 4Yem B
AesieHNnem POAUTETIbCKUX



