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AKTyanusaums sHaHUn

1. Buympennsaa noayxycuokasn cpeoa Kiemku, 8 KOmopou
PACROTIONHCEHBL OP2AHOUOBL U AOPO — IMO:

A - BaKyoJb

b - muronna3sma

B - anmapar I onbmxu
[' — MuTOXOHIPUH

2. Inasnvim cmpykmypHsimM KOMHOHEHMOM A0pa
aenaemca:

A- XpOMOCOMBI
b- prOocoMBEI
B- MutoxoHapuu

['- xytoponractel



3. Coocmeennyro /[HK umerom:
A- xomMmruiekc [ o1b KU

b- imm3ocoma

B- sHaomiazmMarnyeckas ceTh

I'- MuTOXOHIpUHU

4. Knemky scueomuulx omuocam K 2pynne
IYKAPUOMHBLX, MAK KAK OHA UMeeH:

A- XJIOpOIUIACTHI

b- mma3zmarndeckyro MeMOpaHy

B- 000104Ky

['- 1Ap0, OTACICHHOE OT LIUTOILIa3Mbl 000JIOUKON



5. Knemku npoxkapuom ¢ omauuue om Kjiemok
yykapuom, HE umerom:

A - XpOMOCOMBI

b - k1eTouHOH 000I0YKH

B - sagepHOM MEeMOpaHbI

" - Iura3MarudecKorM MeMOpaHbI

6. Bce npokapuomuueckue u yKapuomuyecKkue
KJ1eMKU UMEIom:

A- MUTOXOHJIPHH U SIZIPO

b- BaKyoJIM U KOMIUIEKC | 016 1KH

B - aaepHyr0 MEMOpaHy U XJIOPOIIACThI

" - ima3sMaTu4ecKyro MeMOpaHy U puOOCOMBI



7. Knemku >icueommuwvix 6 omauuue om KJlemOKpacmeHuﬁ
He umerom:.

A- KJIIETOYHOI MeMOpaHbl ¥ LIMTOILIa3MbI
b- MuTOXOHApHUM K PUOOCOM
B- opopMiieHHOIO s1Apa U SAAPBIIIKA

['- IuracTu, BaKyoJIeH ¢ KJIE€TOYHBIM COKOM, OOOJIOYKH U3
KJICTYATKH

8. ComamuuecKkue KiemKku ¢ omaudue om noj10eblx
cooepicam:

A- I1BOMHON HA0OpP XPOMOCOM
b- ogrHapHBIM HA0OP XPOMOCOM
B- nuromnasmy

['- mma3smMarnyeckyo MeMOpaHy.



9. Kakou knemounuwir opzanouo cooepycum PHK?
A- BaKyoJlb

b- pubocoma

|- xymoporuiact

J1- mu3ocoma

10. B knemke xpanumcsa nacieocmeeHHnan
UH(OpMauua 0 nPpuU3HaAKaAx op2anu3ma, LOIMOMy
ee Ha3bl8arom eOUHUUECH HCUBO20:

A- (DyHKIIMOHAJIBHOM
b- CTpyKTypHOH

B- renernueckoun

['- OnoxuMmyeckoun
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IIpoMeKyTOK BpeMEHH OT
MOMEHTAa BO3HUKHOBEHHSI
KJIETKH B pe3yJjbrare JAeJIeHUSs
10 ero rudeJim Wiu a0
CJICAYIOIIEIro AeJICHUS
[peacTraBjasger co0ou
'KU3HEHHBIN IIMKJI KJIeTKH.



MUTOTHYECKHUM HUKJI -
COBOKYIMHOCTD IMOCJIEA0BATEIbHbBIX
U B3aMMOCBS3AHHBIX IIPOLIECCOB B

IIePHUOI IIOATOTOBKH KJIETKH K
NEeJIEHHUIO, A TAKKe HA NIPOTAKECHUH
CaMOIro MUTO3A.



WHTepgpasa - nepuoa NOAroTOBKU KNETKU K
AeneHuro

*IIEpUOJ MOATOTOBKM K cuHTe3y JIHK
(G1) - ycunenno oopaszyrorcs PHK
1 O€JIKH, OBBIIIAETCS aKTUBHOCTD
(bepMEHTOB, YYaCTBYIOIIIUX B
OMOCHHTE3E.

ecuntTe3 JJHK nnu ee penynnukanuu
— ynBoeHuro. llociie 3aBepienus
cunte3a JIHK (S da3sl) kineTka He
Cpa3y HaYMHAET ACITUTHCS.

*IIOATOTOBKA KJIETKH K MUTO3Y ((G2)
— YABOCHUE LIEHTPHUOJIEU, CUHTES
Oenka, U3 KOTOPBIX CTPOUTCS
BEPETCHO JCIICHUS. 3aBEPIIACTCS
POCT KJIETKH




Muro3 (HempsiMoe JieJieHue) - OCHOBHOM
CII0CO0 JEICHUS DYKApUOTUIYCCKUX KIECTOK

[ Tpopasa
*MeTamasa
*AHagasa
*Tenogasa






TTpogasa

¥ XPOMOCOMBI
CKPYYHMBAIOTCH,
CHHPAIU3YIOTCS,
CTAHOBATCS] BUIUMBIMU;
+» IB€ LIECHTPHUOJIN

1 KJICTKH;
7 ] % (POPMHUPYIOTCS BEPETCHO
ML T HECIICHHUS;

LS% ey

$PHCUE3aCT SAPBIIIKO,
saepHas 000JI0UKa.



Metagasa

| ~ $XpOMOCOMa COCTOUT M3
A £ tiq JIBYyX CECTPUHCKHUX
| XpOMaTuj, COCIMHECHHBIX B
% [ICHTPOMEPHBIX y4aCTKaX;
*¥XPOMOCOMBI
BBICTPAUBaIOTCS B

. DKBAaTOPUAJILHOM IJIOCKOCTH
KJIETKHU;

SHUTH BEpETCHA ACIICHUS
MIPUKPEIUIAIOTCA K KaXI0H
XpOMOCOME B 001aCTH
[IEHTpOMeEpa.

AI c -
A el
R AR eV



AHadasa

XpOMAaTHU/Ibl, YIBOCHHBIC B
uHTEp(Pasze, CTAaHOBUTCS
CaMOCTOSTEIbHBIMU
XpOMOCOMaMH, 1
PacXoAATCs K MOJII0CaM
KJICTKH.




Tenogasa

TELOFAZ

**XpPOMOCOMBI, COOpABIIKECS Y MOJIOCOB KICTKH,
PACKpPy4HMBAIOTCS, I€CIIMPATU3UPYIOTCS;
* popmupyeTcs saepHas MeMOpaHa, 00pa3yeTcs SIapo;
*PTIPOUCXOINUT ASTICHUE IIUTOILIA3MBI;
¢ Opra"Houbl PacCOPEACITIOTCS MEXKIY ABYMS KICTKAMH;
¢ JIBE KJIETKH OTICISIOTCS IPYT OT ApyTa.



Hazoeume ¢aszol, 6 Komopvix HAX00AMCA
KJlemKu




[f[ameToreHes (rpeu. "“ramerec” -
Cynpyr, "'reHesmc" - npoucxoxapeHue)
- pa3BUTUE AULIEKSIETOK U
CnepmaTto3ounaos

OsBoreHes

CnepmatoreHes



2
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B Knerkax
33pOoAbILEsoro

Mpodasa |
J MeHo3a

X _[lepsoe paenexue

Bropoe
AeneHwe
melo3a

TAMETOIEHES

m 4 cnepmarosounga

B FTAMETOINEHE3
= CnepmaroreHes & OBoreHes ¢
(B ceMeHHMUKax) (B ANYHUKaX)
= Mepuoa pasMHOXeHUA
(MUTO3)
= B penpoayktuBHbIN B 3MOpuOHanbHbLIN
nepuog nepuog
. l NMepuon pocTa
(MHTEepdasa)
= He3HauyuTenbHbLIA OnutenbHbIA Nepuog
Cnepmauur 1-ro OBouUMT 1-To
nopsaka nopsaka
m [epuon co3peBaHud l
(Menos)
= [lepBoeunBTOpOE MepBOoe UBTOpOE
MenoTU4YecKoe HepaBHOMepHoe
AeneHue MelnoTU4Yeckoe
l Aenenne |

1 AanLeKkneTKa



* Ilepuoo pazmnosicernus. I1epBUYHBIC TTOJIOBBIE
KJIICTKH ACIISATCS IYTEM MUmMo3da, B pe3yJbTare
4ero MxX KOJIMYECTBO YBEIMUYHUBACTCS (IPOTEKAET
00J1€€ HHTEHCHUBHO).

e [Iepuoo pocma (uumepghaza). Hakoniaenue
IIUTATEIIbHBIX BEILECCTB U SHEPITUU, YIABOCHUE
XpOMOCOM. bynyiue suieKIeTKU - OBOIMTHI —
YBEJIMYHUBAKOTCS pa3Mepax B COTHU U THICSYH,
NaXXe MUJLIIMOHBI pas.

* IlIepuoo co3peeanusa NpOUCXOOUT ACIICHUE ITYTEM
Meuo3a - 00pa3yeTcs YeThIPE KIIETKH C
raruIOMJHBIM HA0OPOM XPOMOCOM.



Meno3 — penpoayKTUBHOE OEJIECHUE KIETKU
— 00pa3oBaHuE II0JIOBBIX KJICTOK

UHTepgpasa - kak B muTose
TTpopasa 1
MeTacpasa 1
AHagpasa 1
Tenowasa 1
NHTepkuHes
TTpogpasa 2
MeTagasa 2
AHagasa 2
Tenogasa 2



Meiosis |

Prophase

Metaphase Anaphase Telophase



Mapa roMoNoOru4ecKMx XpoMIcomM-

CaE G

\\\‘—- -. /

b. llpo«pua-r—_--ﬁ UB3NEHT
KoHblorauua -
cbnuxeHue
FOMONOTMUYHbLIX
XpoOMOCoMm KpoccuHrosep -
pacmeopsiemcs 000104KaA U AOPbIUKU, obmeH
rOMOoNoOrMvYHbIM1

Gdopmupyemcs 6epemeHno 0eneHus
yUacTKaMU



Meiosis 11

Telophase Tetrad of
Microspores



buonoruyeckas ponb
*MuTos *Melio3

* TOYHOCTH Iepeaaun * COXpaHEHHE
HACJICACTBCHHOM IIOCTOSIHHOT'O Habopa
nHpopMaHH XpOMOCOM U
AOYCPHNM KJICTKAM, konndecTBa JIHK nis
* IIPOLIECC POCTA, Ka)KJ0ro BUJIA;
Pa3BUTHUS U
pereHepanun +
oecroioe

Pa3MHOKCHHE



3anoanure TA0AUILY
«CPCIBHVITCJ'II:HOSI XGPCIKTCPMCTVIKC( MNTO3a U

Menosa»

Bonpocs! 1Jist cpaBHEeHUS

) Kakme wu3MEHEHUS TIPOUCXOAAT B
sJIpe 10 Havaja JeJICHUs
(B uaTEp(Paze)?

2) KakoBbl (pa3bl AcaeHUs?

3) XapakTepHa JH  KOHBIOTALUS
TOMOJIOTHYECKHUX XPOMOCOM?

4) Kakoe 4YHCI0O XpPOMOCOM IIOJIy4aeT
KaXkaasd JOYEPHSS KIIETKa?

5) I'ne nmpoucxoauT AaHHBIA MOPOLECC
(nepuon)?

6) Kakoe 3HadeHHE uUMeET s
CYILICCTBOBAaHUS BUA?

MHUTO3

MEHWO3



HomawHee 3apaHue

* naparpad 28, 31, BEIy4UTh ONPEICICHUS,
MUTO3, MEHO03, MUTOTHYECKUU 1IUKII,
"KU3HCHHBIN IUKJI, (pa3bl MUTO3a U MEM03a,
YMETh XapaKTEPHU30BaTh 1 IIOKA3BIBATh HA
PUCYHKE.

* Teopueckoe 3a0aHue. COUNHUTD
CTUXOTBOPEHUE O MUTO3€, COUMHUTH
CTUXOTBOPEHHUE O MEUO3E



