


MEMNO3- (oT rped. Meiosis— yMeHblUeHne)— dopma SAepHOro
OeneHusl, ConpoBOXAaloLasaACad YMEHbLUEHNEM YuCrla XPOMOCOM C
aunnownaHoro ( 2n) oo ranfougHoro (n).

Meno3 npoucxogut npmn obpasoBaHUM CNEPMATO30NAO0B U AULEKIIETOK
Y OKMBOTHbIX (rameTtoreHe3) M npu obpasoBaHuM Ccrop V
bonbWKMHCTBA pacTeHnn (y KOTOPbIX MMEET MEeCTO 4YepedoBaHue
NoOKONEeHust). Y  HEeKOTOpbIX HU3WNX pacTeHun (Hanpume
BOOOPOCIEeN) YyepenoBaHUs MOKONEHUW HET, 1 MENO3 MPOUCXO
npn obpasoBaHNN raMer.

3HAYEHVE MEWNO3A—y OpraHusmoB, PasMHOXaOLLMX
nyTemMm, obpasyeTcs 4eTblpe MOSIOBbLIE KITETKU, Ka
rannovgHa. [lpu onnogoTBopeHun  Sapa
obpasys 3UroTy, KoTopasa CoaepXuUT NOCTOSAHHO
4ymucno xpomocom. Kpome TOro, B pesysnbra
MHOXECTBO TEHHbIX KOMOMHAUWW, 4TO
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 NpeACcTaBsieHbI

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

SUTOTEHA

XPOMOCOMbI yKOpaYUBarOTCA U CTAHOBATCS

BUAUMbBI MU KakK o0bocobrieHHbl e
CTPYKTYypbl. Y HEKOTOpbIX OpraHu3ImMos
OHW BbITNISAAT KaK HUTKU 6YC: y4acTKu
UHTEHCUBHO OKpaluMBaroLerocs

marepuasia- Xpomomepbl —YepeayroTcs
Yy HUX €  HeoKpawuBaroWUMUCS
y4yacTKamu. Xpomomepbli- 3TO Te MecTa,
rAe XpOMOCOMHbIU Martepuasn CUSIbHO
CrUpasiN3oBaH.



MAXUTEHA

['oMonorvyHbie XpOMOCOMBI, MpPOUCXOAALME U3 MATEPUHCKOU U
OTLIOBCKOU ramer, npubrmnxarotca OAHA K Apyrou u

STU XPOMOCOMblI OAUHAKOBOU AJINHbI, UX LEeHTpOMepbl 3aHUMAaroT
OAVHAKOBOE [10J10XeHue, U OHU 0bbIYHO coAepXaT OAMHAKOBOE
KOJINYeCTBO [eHOB, pacrosioXeHHbIX B OAUHAKOBOU JIUHEUHOU
N0Cs1eA0BaTesIbHOCTU. XpOMOMEPbI FOMOISIOrUYHbI X XPOMOCOM Jiexat
60K 0 6OK.

[1poyecc

Ha3bl BarOT TAKXe .
OH MOXeT  HauyuHatecs B
HeCKOJIbKUX TOYKaX XpOMOCOM,
KOTOpble MOTOM COeAUHAFOTCS
no Bceu AnuHe (Kak 6bl
3aCTeruBaroTCa Ha MOJTHURO).
[1povicxoaut AasibHeyLwas
cnupanusayusa,  XpoMOCOMbI
npeBpawaroTcs B




AUTNTIOTEHA

[fomonoruyHele XPOMOCOMbI ,
cocTasnsarolme buBasieHT, 4acTUYHO
OTAenaroTCa, Kak 6yATO OTTasIKUMBArOTCA
Apyr oT Apyra. Ternepb BUAHO, YTO KaxAaas
Xpomocoma COCTOUT U3 ABYX XpOMATtuA.
XpOMOCOMbI BCe elle coefuHeHbl Apyr ¢
APYroM B HECKOJIbKUX TOYKaX-
(rpey.-nepekpect). B kaxpou xuasme
MpOUCXOANUT ObMeH y4yacTKamu XpomaTuA
B pe3ysibTaTte paspblBOB U BOCCOeAUHEHUN,
B KOTOpbI X y4acTBYrOT ABE U3 YeTbl pex

UMeroLMXCA B KAXAOU Xuasme HUTeu. B pesynbtate reHbl u3 OAHOU
XPOMOCOMbI  OKA3blBAFOTCA  CBA3GHHBIMU C [eHamu U3 Apyrou
XpPOMOCOMbI, UYTO MpUBOAUT K HOBbIM [eHHbIM KOMbOUHauusm B
obpasyrolmxcs XpomaTtuaax. S10T npouecc Ha3bl BaeTcs
KPOCCUHIroBepom. [[OMOoIoruyYHble XpOMOCOMbI Mocrie He
pacxoaatca, TAK Kak CeCTpUHCKWe XpomaTuabl OCTAroTCS MPOYHO
CBSI3aHHbIMU BJ10Tb A0 aHA@ asbl.



ANAKUHES

IN

B AuvakuHese 3akaH4YuBaeTca rpouecc
KpOCCUHroBepa, obpasyroTca rubpuaHsle
XpPOMOCOMbI, Q@ TaK Xe [PpOUCXOAAT
npoLecchl, XapakTepHble AN  KOHUa
npo¢g asbl: MuUrpaymsa LeHTpuoneu U
obpa3oBaHus BepeTeHa AesieHus,
paspylweHue  aAapbilweKk U a4epHOM
MeMbpaHbl, a 3aTtem obpa3zosaHve HUTel
BepeTeHa AesieHus.



busarieHTs! Bbl CTpaUBaroTCS

B

SKBATOpUAsSIbHOW  MJI0OCKOCTY,  obpa3ys

MeTag asHyro MNJIaCTUHKY.

Vimerowymeca y Kaxporo busaneHTa pABe
LleHTpOMepbl  elje He  [endarcda, Ho
CECTPUHCKUE  XpOMaTuAbl  yxe He
ApUMBIKAFOT OAHa K Apyrou. Hutu
BepeTeHa TAHYT LieHTpOMepbl, Kaxaas U3
KOTOpbI X CBA3aHA C AByMS XpOMATUAAMU, K
MPOTUBOMOJIOKHbIM MOJSIFOCAM BepeTeHa.



PacxoxnaeHue roMosiIornyHbIX XpOMOCOM K
MPOTUBOMOSIOKHBIM  MOJSIFOCAM  KJIETKU
O3Ha4yaeT 3aBeplueHVe MepBOro AesieHUs
menosa. Yucrno xpomocom B  oaHOM
Habope cTasio MeHblie, HO HaxoAslmecs
Ha Kaxaom rnoJitoce XpOMOCOMbI COCTOAT

IS

U3 ABYX Xpomatua. Bcneactue
KpOCCUHrosepa rpu 0bpa3oBaHUU Xuasm
3TN XpoMaTuAbl reHeTu4yecKu

HeWAeHTUYHBI.
Y  XKUBOTHbIX U  HEKOTOpPbIX  pacTeHui
XpOMaTtuAbl  Aecnupanun3yroTcs, BOKpPYr

HUX Ha Kax[oMm rosioce ¢ opmupyetcs
aAepHas membpaHa, 3aTeM  HavyuHaeTcs
LIUTOKUHES.




31a cTagua obblYHO HabNFOAAeTCsA TOJIbKO B XUBOTHbLIX KIEeTKax.
PEMTINKAUWMN OHK HE MPOUNCXOAOWNT, octanbHble npoLleccs,
XapakTepHble A8 UHTep@ asbl, UAYT.

NPOPASA IT

[1pogonxutenbHocts npo¢ assl I obpaTHO
nporopyUOHasibHa NPOAOCITIKUTESILHOCTU
Tes109 asbl I. SApblWKY U SAepHble MeMbpaHbi
paspyliaroTcsa, a Xpomatuabl yKopayuBaroTCs
u ytonuwarorca. LieHTpuonu obpasyrotr HUTU
BepeTeHa AesieHys. Xpomatuabl
pacrionararotca TakUM 06pa3om, 4TO ux
AJNIUHHbIE  OCU  MeprneHAUKYrSpHbl  OcU
BepeTeHa repBoro AesieHUs menoasa.




METAPA3A II

[1py1 BTOpOM AeneHuu yeHTpomepbl BeAyT cebs Kak ABOUHbIE
CTPYKTYpbl. OHU OpraHU3yrOT HUTU BepeTeHa, HarnpassieHHbl e K
o0bouM NosIFocam, M Takum obpasom BbI CTPAUBAFOTCS MO 3KBATOPY

BepeTeHa.

2

AHA®PA3A II

LleHTpoMepbl p[enarca, U HUTU BepeTeHa

AesieHys pactackuearoT ux K
f1POTUBOMOJIOXHbIM MNOSIFOCaM.
LieHTpomepebi TSHYT 3a cobou

OTAesnvBLIVECS APy OT Apyra XpomaTtuAbl,
KOTOpble Terepb HasblBarOT XpOMOCOMAMU.



y

VIETIOPASANI

STa c1aaua OYeHb CXOAHa € Tesiog a3ou

MUTO3a. XpOMOCOMbI
AECrnNpanun3yroTcs, pactaruBaroTcs U
flocsie 3T0ro  MNJIOXO  passiNyUMbl.
Hutu BepeTeHa ycyesaror, a
LleHTp1onu pennauyupyrotcsa. Bokpyr
Kaxgoro ranJsiouAHOro Habopa
XpOMOCOM  obpasyeTrcsa  aAepHas
MeMbpaHa. 2 pesynbTarte
AasibHeulwero LIUTOKUHEe3a
0bpasyroTca  YeTbipe  ranJsiouAHbI X
KI1ETKU.
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Mero3 nacyemkaphel 1 caaemux

1. YMeHbleHue 4ucna XpoMocom OT AUNAOUAHOro A0 ransiouaHoro
COMpOBOXAAETCA pacXOXAeHVeM anfiesiel, TaKk YTO KaxAaas rameta
HeceT TOJSIbKO OAUH asifiesib o AAHHOMY J10KYCY.

2. PacnonoxeHue 6vBaneHTOB B 3KBATOpUASILHOU MJS1GCTUHKE BepeTeHa
Ul ~METAE37 T, A4 YROAMACHS, A 4eTad aze ~J3) ~0Rbz5en585c9
CSZCUSAIM OO 2. G0 e e @iy i) ipdsihe e viee & aidg siax I
m IT cooTBeTCTBEHHO co3AaeT HOBble KOMbUHauyuu annesien B
rametax. 310 HE3ABUCUMOE PACIPELENEHUVE npusoAUT K
Cy4YariHOMy  pacripefesieHUo  MAaTepuHCKUX U OTLOBCKUX
XpOMOCOM MexXAay AOYEPHUMU SAPaMU.

3. B pesynbtate obpasosaHus xuasm B npogase I mexay
FOMOMOrNYHbIMY ~ XPOMOCOMAMU 4acTo  MpPOUCXOAUT
KpOCCUHrosep , BeAylU K O6pa3’oBAHUFO HOBbIX KOMOUHaLUL
annenen B nosiosbix Krnetkax. [1py 3Tom pacnagarotca crapele
rpynnbl cyensieHUs reHoB U BO3HUKA.FOT HOBbI €.



CamochosanesibHaa pabonu -’

&5
Bbinuwute B cTporov nocnenosaresibHOCTU CTAAUU MUTO3A U Mero3a 53
ABe KOJIOHKU, a TaKXe XapakTepHble 0cObeHHOCTU 3TUX NpoLeccos

-XpPOMOMEPbI He BUAHDbI repen -Kpoccuroesepa He npoucxoanTt

AesieHuem -Xuasmbl He obpasyroTcs

-napsl xpomatua -pacxoaalymecs XpomMoCOMbl MOryT
pacriosiararoTC Ha 3KBATOPE OKa3aTbCad  HeuAeHTUYHbI MU B
BepeTeHa AesieHus TOJSIbKO BO pe3ysibTaTe KpOCCUrosepa

BTOPOM AesieHUu -npoucxoauT npu  obpa3osaHUU
-KPOCCUHIroBEp MOXeT UMETb COMAaTUYECKUX KSeToK

MecCTo -AoOYepHUe  KNeTKu  coAepxart
-upgeT npu cnoporeHese U  TONAbKO MO OAHOU U3 KAXAOU napsl
rameToreHese FOMOJIOrMYHbI X XPOMOCOM
-Xpomatuabl pacxo/aTcs -UNCIO XPOMOCOM B [AOYEPHUX
-pacxoadaumeca  Xpomatuhdbl  KneTkax TO Xe, YTO U B pOANTESIbCKUX
UAEHTUYHbI -napbl Xpomatua pacnosiararoTcs
-L{eHTpOMepbl AeSIATCA TOSIbKO Ha 3KBaTope BepeTeHa AesieHus

BO BTOpPOM AesieHnu -UNCIIO XPOMOCOM B [AOYEpHUX

-XpOMOMePbI  BUAHbI rnepea KneTkax BABOeE MeHble, 4Yem B
AesieHnem POAUTETIbBCKUX



