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[TpobrieMHble BOMpPOCHI:

N

XXN3HEHHbIU UMUK KNEeTKN?
ITO OAUHAKOBbLIE U
pa3Hblé NOHATUNA?

2. YTtOo Takoe MUTO3?

3. KakoBo 3HaYeHue MUTO3a
KaK ou3nonorn4yeckoro
npouecca?

4. B yem Gbmnonorn4yeckoe
3Ha4YeHue Mmuto3a?

1. YTo TaKoe KrneToYHbIN LUK U
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AMUMIO3 |JEFstmies
COMaTMYECKUX KINeTOK
nonosiam NyTem nepeTskKku 6es

obpasoBaHuA
XPOMOCOM.

Ecnu npu TO3€ He NMPOoucxo, ue
LMTONMAa3Mm aloT [

aaepHbIe K '
OaHHbIN C 6 neneHus xapakTepeH Aan
HeKOTOPBLIXIPOCTENLLMX, CNeLuanu3npoBaHHbI
KNeTOK UNv AN NaTONOrMYeckn M3MEeHEHHbIX
knetok. PacnpeaeneHune sgepHoro matepmana
oKa3blBaeTCA CNy4YaHbIM U HEPaBHOMEPHbIM.
BO3HUKLUME AOYepHMUE KNETKM

HacneacTBEHHO HEMOMHOLIEHHbI.
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v nepuopa CywecTtBOBaHUA KNETKN
Kﬂ@m@&{/ﬁ/b[/@ MUK@ OT MOMEHTa ee 0bpa3oBaHuA
nyTem AerieHnuss MaTepPUHCKOMN
KIeTKu (BKNro4asa camo aerneHue)
OO0 COOCTBEHHOro AgeneHus unu
CMepT!.

ﬂ poaonxure

pa3nM4HbIX K K MHOIOKJ1eTO
OpraHu3m n4yHa. Tak, KfneTKkn HepBHOM
TKaHU nocre 3aBepLieHUus aMbpnoHan6HoOro
nepuoaa nepectaroT A4eNUTbCA U
PYHKLUMOHUPYIOT HA NPOTSAXKEHUUN BCEUN XKU3HU
opraHuama, a 3atem normo6atot. Knetku xe
3apoabllla Ha cTaguu ApooneHus, 3aBepLumB
OAHO AeneHue, cpasy NPUCTYNaloT K
cneayowemy, MUHYS BCe ocTalibHble (ha3bl.
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VIHmepopasa — fnepuod
10020moeKu Krnemku K
oesieHUro, | y amari

AAPHILLIKO
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xXDDHaTHHDBHE HHUTH
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aaepHas obonouka

Kakue npouecchkI npoucxodsim 8 Kjiemke 8 nepuod uHmepgasbi?
B kakoM cocmosiHUU Haxo0simcsi XPOMOCOMbI 8 nepuod uHmepghasbi?



MnasMatn4eckan membpaHa  MMHOUWMTO3HBIE NY3bIPbKH
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HenpsiMmoe geneHue
COMaTMYeCKUX KneTok, B
pe3ynkTraTte KOTOpOro cHavana
NPoucXoauT yaBoeHue, a 3aTeM
' paBHOMEpHOe pacnpeperneHue
cneAcTBeHHOro matepuana
y AOYEPHUMM KneTKaMu.




Henpsamoe OeneHue Krnemku - MUMO3

MuTO3 NeXxXxut B OCHOBE POCTa BCeX OPraHoB PacTeHUN U XXUBOTHbIX

KneTtka — TONbKO OT KNeTKu

Mutos - YHUBEpPCanbHbIN CNOCOO pa3sMHOXEHUH,
COXPaHAKLWNNA NOCTOAHCTBO YMCJla XPOMOCOM B KrleTKaXx.



Mumos3 — emopou amari
K[1emo4yHOo20 Yukra, uodywuu 8 sope
U cornpoeoxoaruwuucs oereHuem
K/iemku Haoeoe
A

(XPOMOCON
VABANE

puotun- P XpOMOCOM; YMCIIO,
¢opma, BeriuiuMHa U pacnosioxeHue
XPOMOCOM, XapaKTepHoe ANA KaXaoro

MBI '
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[Ipoha3sa

- Ve

BennymMBaeTcsi 00bLeM

1M3aLus XpoOMOCOM
napHo
noncam

MPO®A3A

MnasmaTnyeckan
membGpana

Uutonnasma

" [NMpekpawaerca cuHTe3 PHK
Gy 5. Obpa3yrTca HUTHU
Y BepeTeHa AeneHus

OAWMH U3 NOMIOCOB
KOHAEHCUPYIOLIMECA XPOMOCOMBI,

PacnagawoweecA
AAPBIWKO

LlenTpomepa ¢
NPUKpPeNNeHHbIMY K
HEH KWHETOXOpamu

WHTaKTHaA AfepHan
obonoyka

seperens 6. Pacnapaetcsa agoepHas
b 5 obornou4ka

MPOMETA®DASA

—




[TPODASA

dXpoOoMaTHHOBOE BepeTeHo

LeHTpHonb

™~

™~ XPOMOCOMbBI

* YBenuuuBaeTtcsa oobeM A4pa;
 SlpepHas memOpaHa pacnagaeTcs;

¢« XpPOMOCOMbI CMUPANN3YIOTCH, YKOPAYNBaIOTCS, CTAHOBSITCH YETKO
pPa3NUYMMbIMN B MUKPOCKOMN, OHU COCTOAT U3 ABYX XpomaTua,
COeOAUHEHHbIX B 30He LIeHTPOMEpbI;

e MukKpoTpyOGOU4YKM N LEHTPUOSN YHaCTBYIOT B 0Opa3oBaHUN BepeTeHa
AerneHus ( B KneTkax XXUBOTHbIX).



MeTtadcpasa

1 MakcumanbHas cnupanusauus
XPOMOCOM

DCOMBbI (UX LLeHTPOMepPbl)
AIOTCA CTPOro No 3KBaTopy

A COCTOMUT U3 ABYX
XpomaTtua, HeHHbIX B obnacTtu
LLleHTpoMepbI
4. BepeTeHa geneHna npukpennsaoTcA
K LeHTpoMepaM XpOMOCOM
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METADA3A

ueHTpoMepa

CeECTPpHUHCKHE XpOMaTHMabl

dXpOoMaTHUHHOBOE x
BepeTeHo

LEeHTPHONb

(

\

XpOMOCOMbI pacnonaratTCAa B panoHe 3KBaTopa KIeTKu;
HuTn BepeTeHa geneHns npuKpennsoTcs K LEeHTpoMepam

.
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AHacpasa

1 JU,eHTpomepbl

o , POMOCOMBI K
P — nonoCcaM KreTKMu.

K (B
iopdsiisrn S 17 . ‘ 3. [JouyepHue
YKOPaYHBaIOTCA, b d7 18
no Mepe TOro Kak

XpoMaTuaa ABUXETCAR : x p o M aT M A b I

K nonwcy
Y AnvHAWARACA

MuKpoTpyBoyka

:’::x::;::uﬂcﬂ \ ,.':—j > Ca MOCTOH Ten b H bl
MU XPOMOCOMaMM.

MUKpoTpYbOYKa

TENO®A3A



CECTPpHUHCKHE XpOMaTHabl

AHADA3A

LeHTpHUONnb

dXpoOoMaTHUHOBOE
UueHTpoMepa BepeTeHo

a4 h

» LleHTpomepbl genarcs;

« XpomaTtnabl TPAHCNOPTUPYHOTCA C MOMOLLIbIO NMPUKPENTIEHHbIX K
LlEeHTPOMEepaM HUTEN BepeTeHa AeNeHns K NPOTMBOMNONOXHbIM Montocam
KNeTKu
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onwcHan

UNTOKUHE3

l NEPETATUBAET
KNETKY HAABOE

Tenoda3sa

1. XpOMOCOMbI
AecnupanusyroTcs.

XU — LMTOKEHe3.
aCTBOPAIOTCS
BepeTeHa aeneHuns
KINeTKMU.
5. Obpa3syrotce 2
AOYepHMe KIeTKun
reHeTe4YecKu
WOEHTUYHbIE
MaTepPUHCKOMN.




TENO®A3A

AouyepHue aapa

AAPLIWKD
LUeHTpPHUOnb
p \
V(

XPOMOCOMM

XHAEDHEIH obonouka
AOUYEpHHe KNeTKn

4 )

«  ®dopmMupyoTCA HOBbLIE A4pPA;
« XpOMOCOMbI AecnupanuayoTca (packpy4mBaroTcsl);
« BHOBb nosiBnsieTca A4pbIWKO N 0bpasyeTcs saepHas 06onoyka;

« B obnacTtu akBaTopa BO3HMKaET NepeTshkka 1 obpasytoTcs ABe JodepHune
KNeTKu
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% CKonbKO CTagui BKIOYaeT npouecc Mutosa?

AeneHns  KIneTKw,

AOYepPHUE ogepXxat OAUHAKOBbLIN
Habop XpOMoOCOoMm, WOEHTUYHbIN
MaTepPUHCKOMY?

< Kakume xpomocombl pacxogatrcsa B aHadhase
MUTO3a K NMOJIiocCaM KreTku?

< lNouyemy Tenodasy HasbIBalOT «npocpasomn
HaobopoT?






Ha3zoeume cmaduu mumoa3sa.
lMepeyucsiume oCHOBHbIE MPOUECCHI, MPoucxodssujue Ha Kaxxdou cmaouu.

L)




BbiBOAbI

MuTo3 — npouecc geneHvsa aapa,
conpoBoXAaawLwWuncsa gerieHNEeM KneTku
HaaBoe

MuTto3 BKnro4yaer 4ye

e ba3bl: npodasa,

meTadpasa, aHadpa3a ,

B pe3yn ‘e MU A ABe
KINEeTKNU, WOeHTUYHbIEe MaTe Kou
(obecréfiuBaeT CTaOMABHOCTL KapuoTuna

COMaTUYECKUX KIeTOK B Te4eHUue BCen XU3HU
opraHu3ma)

YBenun4yeHue Yyncna Knetok B opraHusme —
OOUH U3 MexXaHU3MOoB pocCTa



JlomalHee 3a0aHue;

* § 30.
» 3apucoBaTtb U 00bA

b noBeaeHue

MNTO3A.



VicmoyHUKU UHGOOopMaU LU

* Y4yeOHuK T. Kackimbae
K. MyxambeT>kaHoB:
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JoLwaga buonormnay.
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