OEJIEHWE KINTE TKW.
MUTOI3.AMNTOS.
MEWNOS.



Bce Knetkm  nogBnAwTCA  NyTEM  AO€ENeHUud
POOANTENBLCKUX  KNETOK.  DBOMbLUMHCTBY  KMETOK
CBOUCTBEHEH KITETOYHbLIN LMK, COCTOALWLNN N3 OBYX
OCHOBHbIX CTaAUWU: UHTepdasbl U MUTO3A.

MuT03 (OT rpey. mitos — HUTb) — HeNpsIMoOe AeneHne
KIETKW, Haunboriee pacrnpoCcTpaHEHHbIN cnocob
penpoayKLUnn 3yKapuoTUYECKMX KITETOK..



LIMT OKMHER

Tenodg aza

AHabaza MeTadaza KneTouHbIN

l | LK.
M 1T 03

NHTepdasa cocTouT 13 Tpex aTanos. B TedyeHne 4-8 yacoB nocne poXxaeHus KneTka
yBenuymMBaeT cBok Maccy. Korga macca KneTku yBenuuMBaeTcs B [Ba pasa,
HauYMHaEeTCs MUTO3.



B TMNU4YHOWU XXMBOTHOW KNEeTKe MUTO3 MPOUCXOAUT creayrowmnm
obpa3omM. B npoasy UeHTpuonun yaBauBaloTCHd, [OBE
obpa3oBaBLUMECS LIEHTPUOSIN HAYMHAKOT PAaCXoAnUTbCS K PasHbIM
nontcamMm  KINetku. HApgepHas MembpaHa  paspyLlaeTtcs.
CneunanbHble MUKPOTPYOOYKM BbICTPaMBaKOTCS OT OAHOW
LEHTPUONM K apyron, obpasyst BepeteHo geneHuns. XpomMocoMmbl
Pa3bEANHAITCS, HO BCE eLLE OCTaloTCA NonapHo cuenneHHbIMM.

—y

— [ige gunnongHble

KNETKN

-~
|

Pennnkauunsa
JHK

I
Muto3

Ha NN CTpaunnm cxematnyHo |/|3o6pa>|<eHa OCHOBHas beHKLI,VIFI MNUTOTNYECKOIO AeJieHns,
CBOAALLaACA B UTOre K paBHOMEpPHOMY pa3feneHnto pernmumnpoBaHHbIX XPOMOCOM MeXay



Cneoywowasa nocne npodasbl CTagua  HasblBaeTCs
MeTagas3on. XPOMOCOMbI, BIIEKOMblE HUTAMU BEPETEHA,
BbICTpanBalOTCA B 3KBATOpUanbHOW MJIOCKOCTU KNETKW.
LleHTpoMepbl, CKpennsBLIne XPOMOCOMbI, OENnSATCH, Mnocrie
4Yero Jo4YepHME XPOMOCOMbI NMOSTHOCTLIO Ppa3beanUHSOTCS.

-y
— —> =% [IBe aunnouaHble
KNETM

Pennukauma

[HK |

Muto3
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B cTaguu aHadasbl XPOMOCOMBI
nepemMeLlliatoTca K nontcam Knetkn. Korga
XPOMOCOMb OOCTUratoT NOJOCOB,

HaunHaeTca Tenodpasa. Knetka agenutcs

HaOBOE B dKBaTtopuaribHOW MNOCKOCTWU, HUTKU
BepeTeHa paspyLlarTcs, BOKPYr XpPOMOCOM
doopmupyroTcs aaepHole MembpaHbl. Kaxkgas
OOYEPHAS KneTka nonyyYaetr coObCTBEHHbIN
Habop XpOMOCOM 1 BO3BpalLLAETCA B CTaAuto
MHTEpda3bl. Becb npouecc 3aHMMaeT OKOMNo
yaca.



FHTepdaza

AHoepHaAa membpaHa
AopelIWKO

HpomrMmaTrH
LileHTpronu

KnetTodyHaAa membpaHa

MwuTto3.

[lpouecc MuUTO3a MOXET BapbuMpoBaTh B
3aBUCHMOCTU OT TUMA KIETKMW.



LinTokMHes Ha 3aBepLuatloLLEeN CTagnKn B XKUBOTHOU KNETKe

Hann4yne XPOMOCOM HE ABJIAETCA HeO6XOLI,I/IMbIM
yCJl10BUEM OEJTIEHUA KITETKW.

Pa3mHoXXeHne npu noMoLLM MUTO3a Ha3biBaloT
BbecnonbiMm nnn BereTatuBHbIM, @ TaKXe
KNMoHMpoBaHueM. ['lpy MUTO3e reHeTUYeCcKn maTtepuan
POANTENBLCKUX U OOYEPHUX KIETOK UOEHTUYEH.



Meno3 (oT rpey. meiosiS —  YMEHbLUEHNE) UMY peaAyKUUOHHOe
aereHue KrneTkm — aeneHne  aapa 3aykapuoTUYECKOM KIETKU C
YMEHbLLEHNEM YMCI1a XPOMOCOM B 1Ba pasa.

Menos, B oTnuime OT MUTO03a, SABMAETCH BaXHbIM 3IIEMEHTOM
NofioBOro pasmMHoXeHusi. [lpy Menose o00pasyloTCcs KMEeTKY,
cogepXxalume nib oanH Habop XPOMOCOM, YTO AenaeT BO3MOXKXHbIM
nocnegytoulee cnusaHne NonoBbIX KNEeToK (raMeT) ABYX poanTenen.

B pesynbrate MemoTuyeckoro OeneHusi Yy XXUBOTHbIX obpasyroTcs
YyeTblpe rameTbl. Ecnn Mmy)Xckne nornosble KNETKM UMEKT NMPUMEPHO
OQMHaKOBbIE pa3Mepbl, TO nNpuM OOpasoBaHUN  ANLEKNETOK
pacnpegeneHue LMTOMMNasMbl MNPOUCXOOAUT OY€Hb HEepaBHOMEPHO:
ofdHa KneTka OCTaéTcs KPYMHOM, a TpW OCTarbHbIX HACTOMLKO Marbl,

Daughter

YTO UX NMOYTU LLETTMKOM 3aHUMAaET ALPO. Nuclei il

Daughter
Nuclei

|
' Meiosis |

Homologous Meiosis Il (ED

Chromosomes

Interphase




My>XCKne 1 XXeHCKne raMeTbl CrnBaroTCs, 00pasya 3uroty. XpOMOCOMHbIE
Habopbl Mpu 3TOM O0ObLEAUHANTCH (3TOT NpPOLEecC Ha3blBaeTcH
CUHramMmen), B pesyrnbsraTe Yero B 3Urote BOCCTaHaBNMBAETCA YABOEHHbIN

Habop XpPOMOCOM — MO OAHOMY OT KaXXa0ro U3 poanTenen.

FIHTepgQaza

HAaoepHaAa obonodka

Aapo

LileHTpWg

~ N

X¥pomaTuael

KnetoyHaAa obonodka

Menos.



3urota (o1 gp.-rped. (uywTtog — CNapEeHHbIN,

YOBOEHHbIN) — aunrnounaHas KNeTkKa,
obpasylulasica B pesynbrare ornfoaoTBOPEHUS.
3uroTa ABNSIeTCA TOTUNOTEHTHOM (TO eCTb,

crnocobHor nopoauTb NoOyr OpPYryto) KINETKOM.
TepMunH BBEN HEMELIKUX OoTaHUK 3. CT
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Banbetep

AmMuUTO3 (MK npsimoe aerneHuve KIeTKn),

NPOUCXOOUT B COMATUYECKUX KreTKax dyKapuoT
pexe, YemM MuTo3. BrnepBble OH ONMUCaAH HEMELIKUM
6uonorom P. Pemakom B 1841r., TepMmuH npeanoxex

ructonorom B. dnemmuHrom nosgHee — B 1882r.

SCIENCEPhOtOLIBRARY



COCTOAHME Adpa, XOpOoLWO BUOHbI SAOPbILWLKO N sOepHas
obonoyka. Pennukauna OHK otcytctByet. Cnupanusaymg
XpoOMaTMHa He NPOUCX0oANT, XPOMOCOMbI HE BbISIBIAIOTCS.

OKpaCKa ceMamoKCUJ/TUH-303UHOM - KINETKN, gensdLlinecs
adMUTO30M



ITO  MOHATHUE  elle é/pvlposano B
HEKOTOPbIX y4EOHMKaAX OO0 A
HacTosILEee BPEMS C‘-II/ITaeTCFI, 4YTO BCE SABIIEHUS,
OTHOCUMbIe K aMUTO3y — pe3yfbraT HeBEPHOU
MHTEpNpeTaunum HeOoCTaTOMHO KayeCTBEHHO
MPUIroOTOBMNEHHbIX

MUKPOCKOMNYECKUX NMpenaparos, nnu
MHTEPMNpPETALMN KaK OENEHUs KINEeTKU SABMEHUN,
COMPOBOXOAKLWMX paspylleHne KNeTok Wunu
MHblE NaToNnorn4eckue npoueccol. B 10 xe Bpems
HEKOTOpble BapuaHTbl OeNeHus saep 9yKapuoTt
Henb3d Ha3BaTb MUTO30M U MEWNO3OM.



B nocnenHee BpeMm4 NpPOBOAUINCH
9KCMNEPUMEHTbI MO WCKYCCTBEHHOMY CITUAHUIO
KNMEeTOK OAHOro Unn pasHbiX BMOOB. HapyXHble
NOBEPXHOCTU KMNETOK CKNnemBannucb BMECTE, a
MeMbpaHa mexay HUMKU pa3pyLuanach.

B Opyrnx akcnepuMeHTax KIeTka pasgensinach
Ha KOMMOHEHTbI, HanNnpuMep, 94po, UMTonnasmy u
MeMOpaHy. [locrie 3Toro KOMMNOHEHTbLI Pa3fUYHbIX
KIETOK CHOBa COEANHANN BMECTE, N B pe3yrnbrarte
norlydanacb XuBasi KreTka, CocTosilasa w3
KOMIMOHEHTOB KNETOK pa3HbIX BUAOB.



