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cnocob peneHua agpa
COMaTU4YEeCKUX KNeToK
nononam nytemM nepeTsKkm 6es

obGpa3oBaHunA
XPOMOCOM.

Ecnn npn amutose He NpoucxoauT aerieHme
LuTONns1Ia3mMbl, TO BO3HUKAKOT ABY- U MHOrO-
AAepHbIe KIeTKW.

daHHbIN cnoco0b aeneHns xapakTepeH Ans
HEeKOTOpPbIX NMPOCTEULLNX, CNeuuanmn3npoBaHHbIX
KNEeTOK Unun Ans natonorn4eckn NU3MeHeHHbIX
KIeTOK.

PacnpeneneHune sgepHoro matepuana
OoKa3blBaeTcs Crly4YaHbIM U HEPaBHOMEPHbIM.
Bo3HUKLIME JoYepHUeE KIeTKU HacrneaAcTBEeHHO
HernosHOLUEHHbI.
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KnemoyHbIU yukm

nepuop cyecTBOBaHUA KIEeTKU
OT MOMEeHTa ee obpa3oBaHus
nyTem aesfieHU MaTepPUHCKOM
KIeTku (BKrovyasa camo aerieHuve)
[0 COOCTBEHHOro AeneHvns unu
cMepTL.
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I JKu3HEHHBIN MK KJIETKH BKJIIOYAET JiBa dTala: HHTep@asy 1 MUTO3.

- MHTepdaza — moAroToBka KJIETKH K JICJICHHUIO, COCTOUT M3 TPEX Ie-

 PUOJOB:

G, |
6-10 g 2-54
KJIETKA PAacCTET, yaBoenue JJHK HAKaIJINBaCTCA
HaAKAIJIMBAaeT (penyIInKaIus ), sHeprus (ATD) nis
JHEPIruio (AT®) 1 FoiizerseXolhie): MMTO3a, CHHTE3
BelllecTBa JJIsl YBEIUUCHHUE OelKOB
yaBoenus JIHK xonuyectBa PHK, MUKPOTPYOOUEK

YIIBOCHUE
LIEHTPUOJIEH; K KOHITY
IeproJIa Kaxkaasl
XpOMOCOMa COCTOUT
U3 2-X XpoMaThu
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Hmepgasza — nepuoo No020mMoBKU KaemkKu K %

oesieHUIo, nepeablli aman Knemo4yHo20 YUKa

HNurepdaza — nepuon KU3HU KIETKU MEXKAY ACIECHUAMA. B 3TOT nepuon
KJIETKA PAcTET, B HEM CUHTE3UPYIOTCS OCNIKHU, UIYT JPYTHUE MPOLECCHl )KU3HE-
HeATeNbHOCTH. B cuHTeTHYECKUI Tiepro MHTEepdasbl, KOrJa KJIeTKa HAYMHACT
TOTOBUTHCS K JIEJICHUIO, IPOUCXOIUT YABOEHUE XPOMOCOM.
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Cxema CTPOEeHMA XXMBOTHOM KIeTKH

MUHOUMTOIHLIE BAKYONM

Annapart Noneaxm

Auponnasmarwieckwin I\ 10 A" 2 ) MUTOXOHAPMI
PeTHKYNYM U5 RN -

Hopsiwxo

Anpo
HaepHan membpana
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N

enpsiMoe JieJIeHne

OMATHY€eCKHX KJIETOK, B
€3yJIbTaTe KOTOPOro CHAYAJIA
POMCXOIMT yIBOECHHUE, a 3aTeM
aBHOMeEPHOe pacrpeesieHne
acJIeJICTBEHHOT0 MaTepraJia
€K1Y J0YEePHUMH KJIeTKAMM.

Mpodpasa 2n4c

MeTtadhasa 2n4c

AHadasa 4n4c

Tenodasa 2n2c

PaspyweHne
SAepHon
060n04KM

BepeTeHo
Lenexuns

XpOMOCOMbI, cocToAlme
M3 ABYX XpomaTtug

MeTadhazHas
nnacTuHka

Obpa3soaHve ObpasoBaxue
nepeTsiKKY _sapbilka

| . _ /
[oyepHue = O6pasoBaHue
XPOMOCOMB! fAepPHON 060N0YKM
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Hermnpsimoe neieHne KIeTKu - MUTO3 !!

\
|
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Mu1TO3 NEXUT B OCHOBE POCTa BCeX OpPraHoOB PacTeHUN U XXUBOTHbIX

X KR

HApoduenie

Oodpazosanie racipyis Ixrogepma

‘‘‘‘‘

Buacryma Durogepma

Facrpyna

KneTka — TONbKO OT KNeTKu

NTo3 - YHUBepcanbHbIA CNOCO0  pPa3MHOXEHWUS
PaHSIOLWMIA NOCTOAHCTBO YUCsia XPOMOCOM B KIleTKax.
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Mumo3 — BTOpOM 3Tall KJICTOYHOIO [IUKJIA, UIAYIIUNA B
AAPE U COMPOBOXKIAOIUAMCS JICTICHUEM KIIETKH HaJBOE

Kapuotun- Habop XpomMocom; Yncno,
¢opma, BeriuunMHa U pacnorsioxeHue
XpPOMOCOM, XapaKkTepHoe Anf Kaxaoro

Buaa
Hrurepghaia
XPOMOCOMBI Junaouwanoe Jlunaonanoe
(‘, '{:S:IHB'IR)‘ICH) Bua YHCJO XPOMOCOM Bua YHCAO XPOMOCOM

Humennb 14 Kypuua 78
Osec 42 K poauk 44
TomaT 24 Kosa 60
Cxepaa 6 Ogua 54
[Maonosan mywka IHlumnanse 48
aApoaoduna 8 Yenosek 46
HomawHas myxa

Muros
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Ilpodasa

1. YBennumnsaerca obvem agpa
Cnupanusauyuma xpomocom
LleHTpuoan nonapHo
Pacxo4ATCA K NOJIIOCAM KNEeTKU
MNpeKkpawaerca cuHTe3 PHK
Obpa3syloTca HUTK BepeTeHa
nPOGAZA AeneHuns

w2 N

o -

et ok ‘;::"m" 6. Pacnapaetca agepHan
oo e i Shwmmpmcy 060210u4Ka

BeperTeHo
LlenTpomepa ¢
NPUKPeNNeHHbIMKY K
HeW KMHeTOXOopamu

3se3na,
onpeaennicuisn
OAWH M3 NOMIOCoB
BepereHa

WHTaKTHaA AaepHas
obonouxa

KOHAEHCHPYIOLUMECA XPOMOCOMBI,
B KOTOPbIX ABe XPOMAaTHUALI
coeanHeHsl LEHTPOMEPOR

ANEPHAR OBONOYKA
PACNAZIAETCA

NMPOMETADAIA

Bt/ aida ucoz.ru



ITPO®DA3A

dXpOMaTHHOBOE BEpETEeHOo

A /

_am_
N

XPOMOCOMbI

* YBenuuusaertca o6bem aapa;
* flpepHaa membpaHa pacnagaeTcs;

* Xpomocombl CMUPANU3YIOTCA, YKOPAUYMBAIOTCA, CTAHOBATCA YETKO

Pa3sIuMMbIMM B MUKPOCKOMN, OHU COCTOAT U3 ABYX XPOMATUA, COeAUHEHHDIX B
30HEe LLleHTpoMepbl; -

*  MuKpoTpybouKuM 1 LLEeHTPUOAM YUYACTBYIOT B 06pa3oBaHMM BepeTeHa aeneHus ( B
KNeTKaX }XUBOTHbIX).
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1 MakcuMaJibHasi CIMPAJTU3 AU
XpOMOCOM

2. XpoMocoMbl (HX IEHTPOMepPbI)
pacnojararTcsi CTPOro 1o 3KBaTopy
KJIETKHU

3. Ka:xxnast xpoMocoMa COCTOUT M3 JABYX
XPOMATH/I, COeIMHEHHBIX B 00J1aCTH
HEHTPOMeEPbI
4. BepeTreHa jJeJieHUs] NPUKPEIJISIOTCH K
LHEHTPoMepamM XpOMOCOM



http://www.rusmedserver.ru/med/anatomy/kletka/images/10_hromosoma.jpg
http://www.rusmedserver.ru/med/anatomy/kletka/images/10_hromosoma.jpg

META®A3ZA

J

UeHTpoMepa CEeCTPHUHCKHE XPOMATHAH i

2f§x9 .

BepeTeHo

=
-
4

LUEeHTPHUONb

( \od
XPpOMOCOMBI PaCIIOJIararTCs B paMOHE dKBATOPA KIETKH;
Hwutu BepeTeHa aeneHnss NpuKpEIUIIoTCs K HEHTpoOMepam

. J
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AHada3za

1. IlenTpOMeEpBI XPOMOCOM
pa3aeasiloTcsl.

2. Hutu BepeTeHa JejieHHus
PACTATNBAKOT XPOMOCOMBI
K IOJII0CAM KJIEeTKH.

3. /louepHue XxpoMaTHabI
CTAHOBATCSHA

ARAGATA CAMOCTOATEJILHBIMH

KuneroxopHsie

MUKPOTPYBOUKN wa kN XpOMOCOMaAMM.
YKOPaYMBaloTCA, }

no Mepe TOro Kax
XpOMaTUAA ABMKETCA Nonce!

K nonwcy pazaBwralnTca

Y aAnuHAKWARCA
NOnNIoCHaA
MuKkpoTpyBouka

Y KOpaynBaowanch
KWHETOXOPHER
MUKPOTPYGOYKa \L

RAEPHAR OBONOYKA
BOCCTAHABNMBAETCA

TENODA3A
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AHA®A3A

CECTPHUHCKHME XpOMAaTHUAB ‘I

uentpHons ‘
Za

axpoMaTUHOBOE
UeHTpoMepa BEpeTeHo

(HGHTPOMepBI HEIISATCA;

XpoMaTuabl TPAaHCHOPTUPYIOTCS C MOMOIIBIO IPUKPEINICHHBIX K
LIEHTPOMEPAM HUTEW BEPETEHA JICJICHUS K MPOTHUBOIIOI0XKHBIM ITOJIOCaM .
. KJICTKH

. J
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.
Tenodasa |

1. XpomocomMbl
AeCIUPATIAYIOTCSI.

.mm(mnn npa
mnum:o

TOLL pnom.

,’(@

XDOMOCONM %

\Mupua: ohonouca
ACUEDHHAL ENOTEN I j
TIIOMATA

TEJIO®A3A

[lekoHaeHCHpY 0 LWMecA
XPOMOCOMbI
(xpomarnas)

6e3 KMHETOXOPHbIX
MukpoTpybovex

MonwocHan
MUKpOTpYyBouKa

BoKpyr oTaensHbIX
XPOMOCOM

sHoBb 06pasyercA
AaepHan 06onouka

BOPO3AA AENEHUA
NEPETAMUBAET
KNETKY HAABOE

2. CTposiTCAA HOBBIE

si/iepHbIe 000JI0YKH.

. O0pa3yercs nomnepeyHas

Meperopoaka BHYTpH
KJIETKH — UTOKEHE3.

. PacTBOpsAIOTCHa BepereHa

HECJICHUA KRIICTKH.

. O0pa3sylorca 2 nouepHue

KJIETKHU IeHeTeYeCKU
UICHTUYHbIC
MaTEePUHCKOM .

Bt/ aida ucoz.ru



.

TEJTO®A3A

J

AAPHLIKO

Sy
XPpOMOCOMM

AOUYepHHe KNeTKu

AoUyepHue agpa

) @
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BuIBOJBI » % -

MuT03 — nporecce AeJEHUs Aapa, CONPOBOXKIAOIIANCS
JICJICHUEM KJIETKH HAJBOE

MuTo03 BKIIOUaEeT YeThIpe (pas3bl: mpodasza, meTadasa,
aHadaza, Tenodasa

B pe3ynbrare MuTo3a 00pa3yercs ABE KICTKU, HACHTUYHBIC
MaTEpHUHCKOH (00ecneurnBaeT CTaOMIbHOCTh KapUOTHIIA
COMAaTHYECKUX KJICTOK B TCUCHHE BCEH KU3HU OPraHU3Ma)

VYBennyeHne 4ynciia KIeTOK B OpraHu3Me — OJUH 13
MEXaHHU3MOB POCTa
T ) Bl S

TAES £

.....



unu mMumoz3

Mutepdasa

KAPMWOKMWUWMHE 3

Yasoenwe NHK 8 aape ne- O6pa3zosaHne XpoMocom O6paaosanme sepereHa ne-

NAWEeNCH KNeTKn C ABYMSA XpomMarTuvwaamm, NeHNA, YKOpo4YeHne XpomMo-
paspywenne aaepHon com, popMupoBaHue aKsa-
060N04KN TOpUansHOW NNACTUHKM

Paspeneruve xpomarug NcuesHoBeHmne sepereHa
U pacxoxneHme mx K nonwo- nenexnn, obpasosaHne
cam B8A0NbL BONOKOH Bepe- AnoepHbiXx membpan, ne-
TeHa neneHva 2 - cnupanuM3aums XpoMoCcomM

KAPM-OKMHEQ

UMTOKMHES [

Pazbr mumosa
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1.ITporcxoauT B COMATHYECKUX KJIETKAX.

1.ITporcxoauT B cO3peBAKOIIUX MOJOBbIX
KJIETKAX

2.JIekuT B OCHOBE 0€CI0JI0T0 Pa3MHOKEHUsI

2.JIe:KUT B OCHOBE MOJIOBOT0 Pa3MHOKEHMSI

3. OnHo nesenue

I[Ba nocJjeaoBarc/jibHbIX ACJICHUSA

4. YnBoenue moJiexkyJ JJHK npoucxoaur B

uHTepdase nepen aAejaeHUEM

Ynsoenue mosiexkya JIHK npoucxoqur
mOobKO nepeo NnepBbIM JeJICHHEeM, mepes
BTOPBIM JeJIeHueM MHTep(a3bl HET

S5.HeT KoHBLIOTaLIUM

5.EcTh KOHBIOTAlIUA

6. B meTadaze y1BOCHHbIE XPOMOCOMBI
BbICTPAUBAIOTCH 110 IKBATOPY OTACJIbLHO

6.B meTtadasze yiBoOeHHbIE XPOMOCOMBI
BbLICTPAMBAIOTCA 10 IKBATOPY NapamMu
(OuBajsieHTAMM

7. O0pa3yrorcs ABe TUILIOUIHbIE KIETKH
(coMmaTH4yecKkue KJIETKH)

7. O0pa3yrorcsi 4eThipe ranjiouJHbIe
KJIETKH (M0JI0BbIE€ KJIETKH




