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[lnaH noaArotoBKu

* I3yyeHUue Teopum:

1.
2.
3.

CtpoeHue XxpomMmocom
Pennukauua OHK
CpaBHuTenbHaa tabnuuya «Mutos/Meuno3s»

e OTpab®oTKa HaBbIKa, Yepe3 peweHue 3aaaHun:

oSk ob-=

MHOXeCTBEeHHbIN BbIOOP

YcTtaHOBneHue CoOoTBeTCTBUSA

YcTaHoBreHue nocreaoBaTenibHOCTU

3agaHue ¢ n3obpaxeHmem OMONOrM4ecKoro oobLeKkTa
3apaHue Ha aHanus ouonorn4yeckon nHpopmaummn
3afaHuve Ha pelueHue 3agav



YT0 TaKkoe xpomocoma?

e XPOMOCOMbI — HYKIeonpoTengHble CTPYKTYpbl B a4pe
9YKapUOTUYECKON KINETKU, B KOTOPbIX COCPpeaoTodeHa OorbLuas
4yacTb HacneacTBEHHOM MHopMaLum " KOTOpbIE
npegHasHadYeHbl ONs ee XpaHeHus, peanus3auun u nepegadn.
XpOMOCOMBbI YETKO Pas3fnnynMMbl B CBETOBOM MUKPOCKONMN TOSTbKO B
nepuoa MUTOTUYECKOTo UM MENOTMUYECKOTO AeNeHUs KNETKN.

Habop Bcex XpPOMOCOM KIETKM Ha3blBAeTCA Kapuomurom,
ABNAETCa BuAocneuuduyeckmm npu3HakomMm, AOns KOTOPOro

XapaKTepeH OTHOCUTENTIbHO HU3KUA YPOBEHb WHOMBUOYaNbHOW
N3MEHYMBOCTMN.

 BudbiI XpOMOCOM:
1. [lonogkie — X Y; 2. Aymocombl




CtTpoeHune XpoMoCOMbI
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Penmmmmkanusa JIHK

DepmMenT
AHK-nonumepasa

Ynsoenue monekysbl JIHK HazeiBaroT pernurkayueir unu
peoymiukayueii. Bo BpeMsi perimKaluy 4acTh MOJIEKYJIbI
«marepuHckom» JIHK pacrnieraercss Ha 1B€ HUTU C ITOMOILIBIO
crieraJibHOro epmeHTa , mpuyeM 3TO JOCTUTAETCsI Pa3pbIBOM
BOJOPOAHBIX CB3E€U MEXAY KOMIUIEMEHTAPHBIMU a30TUCTBIMU
OCHOBAHUSIMU. AA€HUHOM —THUMHWHOM U I'YAHUHOM — LITUTO3UHOM.
Jlanee k xkaXxaqomMy HyKJIeoTHuay paszomenmuxcs Huren JTHK
dbepmenTt JJHK-nmonumepasza noacrpanBaeT KOMIUJIEMEHTAPHBIN eMy
HY KJICOTH.



CpﬂBHHTEJleﬂﬂ XAPAKTEPHCTHRA X014 MHTO34 H MeH03a

®a3a K1eTouHoro Muro3 Meito3

LHKNA, e¢ HTOr 1 renenne - Penykunonnoe 2 nenenne - IKBAHOHHOE

Hureppasa: [TporcxoHT Mepes; KaskIbIM [TporcXouT Mepe;T MEpBbIM JETCHHEM [Tepen BTopbIM AemerneM b0 He
Hpecunmemuueckuil MHTO30M POHCXO/T BOBCE, JHOO B HEH OTCYTCTRYET
neprog G1-2n2c CHHTETHYECKHH IEPHO, (T.K. XPOMOCOMBI
Cunmemuueciuil VKe HMEEOT 10 J[BE XPOMATH/IbI)
MEPHOZ S: 2ndc nlc

PETUTHKATHS 2nde
(yasoenue ) JIHK,
P 5ToM Habop
XpOMOCOM(1n), He
H3MEHACTCA,
YBEIHYHBACTCA
TOMBKO KOJHYECTBO
wutei(c) JIHK - 2nde
Hocmeunmemuueckul
neprog G2 - 2ndc




ITpodasa:

A) CITHPaTH3aIH
XpOMaTHHA-
(OPMIPOBAHHE
IBYXPOMATHTHELX
XPOMOCOM,

E) paspyIIeHHe
STEPHOH 000IIOUKH,
B) paspyIIeHHE
SOPHIIIEK,

'Y  dopMupopanue
MHTOTHUECKOTO
anTapara:
PacX0kKIeHHE
LEHTPHONEH K
MOMEcaM  KIETKH,
00pazoBaHue
BEpeTEHA JeNeHHT

HenpopomxuTenpHas.
TUTUIOH THAY,
JTB XPOMATH THEIE.

2n4dc

Knerxa
XPOMOCOMEL

OueHb HTENbHAL. B OTIHUIH OT Ipodassl
MHT032 00pa3yroTcs OMBATEHTHI (TETPAJIH )-
napa TOMOTIOTHYHELX XPpOMOCOM
CBSI3BIBAROLIMXCS JPYT € IPYTOM BO BpeMA
mpodassl 1 ¥ COXPaHSIOIIHXCA A0 aHa(askH

TEPBOTO  JIENEHMS.  3aTeM  TIPOHCXOMUT
KOHbIOTAlMA  (TepeKpecT)  XpoMaTHj
TOMONOTHYUHEIX ~ XPOMOCOM, a  33TeM

KPOCCHHT OBep (00MEH yUacTKaMH T€HOR ).

2n4dc
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PesyabTaT:1} HOBas KOMOMHAUMI aleleH
TE€HOB, CIIEOBATENBHO TIOBHIIIIEHHE
TEHETHYECKOH PA3HOPOTHOCTH XPOMOCOM H
KaK CIeJICTRHE 00pa3yIoIIHXcs] TaMeT (CIop ¥
pacTeHmil), 2} HOBasl KOMOMHAIMS alUlenel
T€HOB,  CHEJOBATENbHO  KOMOMHATHBHAS
H3MEHUFBOCTE.

Koporkas, Eaxgas H3 [OBYX KIETOK
TalUIOHIHA (T. K. B HHTepdasze mepe]] BTOPIM
JeleHHEM He IIPOHCXOuT perurukanusg JTHK,
T.€. OTCYICTBYET S IIEPHOT}.

n2c

Kak y3Hare 1@mo PpHCYHKY: 1} 10
KPOCCOBEPHEIM  XpoMOcoMaM;, 2} 1O
TAUIONTHOMY Habopy H  OTCYICTBHIO

TOMOJIOTHYHOM TP XPOMOCOM (TaK KakK Y
KOPOTKOH «4epHOH» H IHHOH «0eIoi
XPOMOCOM HET HX «UePHON» M «OeI0i» IapEL,
HO KaXgasd M3 3THX XPOMOCOM COCTOHT H3

IBYX XPOMATH).




MeTtadasa:

a)  dopmHpoRaHMe
MeTadasHOM
(3KBATOPHATLHOM)
ILTACTHHKH-
XPOMOCOMEL
BHICTPAHBAKOTCA
CTPOTO MO 3KBATOPY
KIIETKH,

B)  mpukpereHue
HUTEH BEPETEHA
LLeNe HIA O HIM
KOHIIOM K

LEHTPHONAM, APYTHM
~ K IUEHTpOMEpaM
XPOMOCOM,

B) x koHiry mMeTachastl
- HATalo
Da3bEIHHEHIS
CECTPHHCKIX
XPOMATH]L

KreTka TUILTOHTHA. 1o
9KBATONHANBLHOH IIOCKOCTH
NeNeHus MPOU3BOIBHO

BEICTPAHBAKOTCA  ABYXPOMATHHHIE
XpoMocombl.  HuTH ~ BepeTeHa
MPUKPEIULIOTCA K LHTPOMEpE
KaXIOH XPOMATHIBL, T.6. K KaXIOH
XPOMOCOME TIPHCOSKHHACTCA IO [BE
HMTH,

2ndc

Krerka  pgumrongHa.  Ilo 3KkBatopy
BHICTPAMBAKOTCA OMBAIEHTHl TOMONOTHIHBIX
Xpomocom. HUTH BepeTeHa MpHKpe e K
IEHTPOMEPE  KaXIOH  ABYXPOMATHLHOH
XPOMOCOMEL, TO €CTh K KaXOH XPOMOCOME
MPUCOELMHAETCA 110 OHOM HITH, A HE 110 J1BE
KaK B MHTO3€.
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2ndc

Knetka rammongHa. Ilo  3kBaTOpHANbHOM
ILTOCKOCTH BBICTPAMBAKOTCSA
IBYXPOMATHIHBIE XPOMOCOMBI, TPH 3TOM
XPOMOCOMBl HE HMEIOT ToMoNoroB. Huru
BEPETEHA  [NENEHMA MPUKPEIILIOTCA K
LHEHTPOMEPE KAXIOH XPOMATHIE, T.8. K
KaXTOH XPOMOCOME MPUCOETMHAETCA 10 [IBE
HUTH
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Anadaza:
PacXOK/IeHHe
XPOMOCOM
MOTKOCAM KJIETK K

Jlenerue JIBYXPOMATHJHBIX
XpOMOCOM ~ Ha  XpOMaTHIHl K
PACXOR/JEHHE 3THX  CECTPHHCKHX
XPOMATHJ] K TOMKOCaM JeNeHnsd (TpH
3T0M  XPOMATHJBl  CTAHOBATCH
CaMOCTOATENbHBIMH

OAHOXPOMATHAHBIME XPOMOC OM&MH)

dndc

K kasx/10My MOMOCY cyyaitHo i He3aBHCHMO
IPyT OT Jpyra OTXOAMT MO OfHOH I3
TOMOJIOTHYHBIX  XPOMOCOM  (pashe/IHHeH e
OHBANIEHTOR } — MepekoMOMHAIKS XPOMOCOM.
Kaxgas xpoMocoMa COCTOMT M3 JIBYX
XPOMaTH]].

2ndc

Pesynbrar: MPOKCXOAMT  PEAYKIIHA
XPOMOCOMHOTO Habopa M TepekoMOMHaIus
XPOMOCOM

Jlenenue JBYXpPOMATHJHBIX XPOMOCOM Ha

XPOMATHABl M DAacXOMJHHE  OTHX
CECTPHHCK X XpOMATH]L K
MPOTHBOMONIOXHBIM TOMKICAM KMeTKH (TpH
3TOM XPOMATH/IHI CTAHOBATCS
CAMOCTOATENbHBIME  OJHOXPOMATH/THBIMH
XPOMOCOMAMI}, nepekoMOMHaIHA
XPOMOCOM,

2nZc




thaza

Tenodasa:
(hOpMHPORAHHSA
JIOUEPHIX KIeTOK:

A} paspyleHne
MHTOTHYECKOTO
allTapara,

B} nuurotomus -
pasjieneHue
[UTOMA3MB,

B} pmecrmpamizaius
XPOMOCOM,

I} dopmupopanue
S7IEPHBIX 000TIOUEK,
JI} BOCCTaHORMEHHE
SANpHITIEk

ObpasyroTes  Jipe  JIHITIOKJTHBIE
KJETK . XpoMOCOMBI
OHOXPOMATHJHBIE. (Y  KaxjIoit
XPOMOCOMBI  BTOPHIE  XPOMATH/TbL

JIOCTpOATCA B XOfie MOCTeAyromet
untepdasel ). [luToTomMud B
KHBOTHBIX KJIETKAX MPOMCXOJUT 33
cuer  Ooposmel  JlemeHud, B
PACTHTENBHBIX — 33 CUET KIETOUHOH
TUTACTHHKH.

2n2c

ObpasyroTes  JiBe  TaIIOWIHBIE  KIETKH.
XpOMOCOMBI — JIBYXpOMATHIHbIE. [[0CKOMbKY
XPOMOCOMBI YK€ HMEIOT JIBE XPOMATHIBI,
penymmakanut  JIHK B uHTepdhase He
mocnenyer). PasjeneHud IUTOMNA3MBL M
(hOpMHPOBAHIA KNETOUHOM MEMOpaHbl MOKET
HE IPOMCXOJMTb, M KJETKH Cpa3y MHHYA
HETEpdasy, mepexoaar B mpodasy 2.

n2c

ObpasytoTes yeThipe TAIOJIHBIE KIETKH.
XpoMOCOMBI  OJTHOXpOMATH/IHBIE. B 1gmom
haza cxofHa ¢ Temodasoit Muroza. JacTh
0BpasoBaBIIXCe KIeTOK  SARMZOTCH

HEKPOCCOBEPAMIL (T.€. COJIEPKaT XPOMOCOMBI,
C  POJHTENBCKHMIL),
(o

CXOJHbIE
ARMAOTCA  KPOCCOBEPAMH
KOHKPETHOH XpOMOCOME }.

a  YacTb
KX I0H

nc




buoaornueckoe

JHAYEHHE

1. Hror Obpasyereds  mpe  omuuakoBbie | ODpasyered  [Be  PasHOKAYSCTBEHHBIS

NeNeHnd THIUIOKHBIC KISTKH (202t 2n2c) | raVOHAHBE  KIETKK  ©  V/ABOCHHBIM 06P33Y9T0ﬂ YCTBIPC  PasHOKAYCCTBCHHBIC
komruectsom JIHK (n2c+ n2c) FAIUIOKHBIE KIETKH ( notnetnetne)

2, B xome kaknx | B Xofe 3anoskeHud K pocTa BeeX | Y SKHBOTHBIX B XOJ¢ FaMETOTeHE3a —00pasoBaHKd raMeT (CIepMOTOTEHe3a K OBOTSHERA),
MpONEcCOB | OPTaHOB PACTEHHIL H KHBOTHBIX
NPOHCXOHT ¥ pacTenuit — B X0fie cltoporere3a — 00pa3oBaHHus crop

J. Kakum CoMaTHYECKHM KIETKaM KMBOTHBIX | ¥ SKHBOTHBIX TAMETOIHTAM (KJISTKAM H3 KOTOPBIX 00pa3yEOTC raMeThl)
KJIeTKAM H PaCTCHHI
CBOHCTREH ¥ pacTeHuit — COPOTeHHBIM KIIeTKaM (i3 KOTOpBIX 00pa3yroTes CIOphI)

4, Pom B| 1. Obecreuwsaer mocTogreTso | 1 IloffepkaHKe TOCTOSHHOTO YHCTA XPOMOCOM K3 MOKOMEHHS B MOKOMSHKE TPH TOMOBOM
npupoe XpOMOCOMHOTO  Halopa B PAIy | pasMHOKSHHH,

MOKOMEHKH COMATHYECKHX KIETOK B
TEYCHHH BCCH JKH3HH OPraHH3Ma,
2JlexMT B OCHOBE  pOCTA,
PETCHEPAIHH, becmormoro
PA3MHOKEHHA.

2. /BngeTcs MCTOYHHKOM KOMOMHATHBHOK W3MEHUMBOCTH, TAK Kkak oDecmeunpacT
FEHETHYECKOE PasHOODpa3Ke ramer:

A) nepexoMbuHalis reroB B mpodase | B X0/e KOHBEOrAIKH H KPOCCHHTOBEPA;

b) mepexoMOuHAIKSA B XO/¢ HE3ABHCHMOTO PAcXO/ISHKA XpoMocoM B aradase 1 Meio3a;

B) Bo3HHKHOBEHIE pA3THIHEIX KOMOKHAIKI TEHOB B 3HTOTE PH OILIOAOTBOPSHHH.




3aganue 3: [ eHeTHUECKasg MHPOpMALIUA B KIICTKE

* CKOJS1bKO MOMNOBbLIX XPOMOCOM CoAepXKNTCA B cOMaTUYeCKOMn KrneTke
MIeKonuTarwLlero? B OTBET 3annLinTe TONIbKO COOTBETCTBYHOLLEE
YNCI10

 CKOSbKO ayTOCOM COAEPXKUT coMaTnyecKkas KneTka NTuLbl, ecrnn eé
ANNNonaHbI Habop cocTaBnsaeT 78 XxpomocoM? B oTBeTe 3anuiunte
TOINTbKO COOTBETCTBYHOLLEE YNCIIO

» Kakoe uncno X-xpoMoCOM COOAePXUT coMmaTudecKkaqa Knetka
300POBOro MY>XX4MHbI? B 0TBETE 3anULLMUTE TONMbKO COOTBETCTBYHOLLEE
4ymcno

« Ckonbko monekyn [HK byoeT cogepxaTtb KaXkgasa XpoMocomMa B KOHLE
NHTepd@asbl? B O0TBETE 3annLInTe TONLKO Unudopy

* CKOMNbKO NOMOBbLIX XPOMOCOM COAEPXKMUT COMaTMYecKasi Knertka
MIeKonuTaloLEero, eCrnmn B Hell coaepxmntca 60 xpomocoM? B oTBeTe
3anuLMTe TONbKO COOTBETCTBYIOLLEE YMCITO



3aganue 4: KiteTka kak Ouoornueckast cucreMa. JKU3HEeHHBIN ITUKIT KJIETKU
MHnooicecmeennuiii 86100p (¢ pucynkom u 6e3 pucyuka)

Bce npuBenéHHble HUXE MNpPU3HAKK, KPOMe ABYX, MOXHO
ncnonb3oBaTb A1 OMUCAHUA  MPOLLECCOB,  KOTOpble
npoucxoassT B npodase nepBoro pAesieHUa Menosa.
Onpenennte nABa NpU3HAKA, <«BblMNadaloLWKUX» U3 o0b6Lero
crMcka, W 3anuwunuTe B OTBET UUdPbI, NoA KOTOPbIMU OHMU
yKa3aHbl.

1) obpa3oBaHue ABYX a4ep

2) pacxoXxaeHme roMoIorMYHbIX XpoMOCOM

3) cbnmxkeHmne roMoI0rMYHbIX XpOMOCOM

4) obMeH y4yacTKaMy roMoJIOrMyHbIX XpOMOCOM
5) cnupanusaunsa XpoMoCcoMm



3aganue 4: KiteTka kak Ouoornueckast cucreMa. JKU3HEeHHBIN ITUKIT KJIETKU
MHnooicecmeennuiii 86100p (¢ pucynkom u 6e3 pucyuka)

Bbibepnte 0CO6E€HHOCTU MUTOTUYECKOrO AENTEHUNA KNETKMU.

1) K nontocaM pacxoasitcs AByXpoMaTUAHbIE XPOMOCOMbI

2) K nontocaM pacxoasiTcs cCeCTpUHCKMe XxpoMaTuabl

3) B AOYEPHUX KJIeTKaX OKa3blBAlOTCS YABOEHHbIE XPOMOCOMbI
4) B pe3ynbTaTte 06pa3yroTca ABe AUMIONAHbIE KIETKU

5) npouecc NpoxoaAnT B OAHO AeneHune

6) B pe3ynbTaTe 06pa3ytoTcs rarnjionHblie KNeTKU



3anaHve 4

Kakne npusHakm xapakTtepusytoT Menos?

1) Hannuyne AByX cneayrwWwmMx o4HO 3a APYrMM AeneHnu

2) obpasoBaHMe ABYX KJIETOK C OANHAKOBOW HacneaCcTBEHHOM
MHPOopMaLnen

3) pacxoXAaeHUe roMosIOrMYHbIX XPOMOCOM B pa3Hble KNETKMU
4) obpa3oBaHue ANNIOUAHbBIX OYEPHUX KITETOK

5) oTcyTcTBUE nHTEpda3bl Nnepesa rnepBbiM AeEHUEM

6) KOHBbIOraLumMa u KpOCCUHIOBEP XPOMOCOM



3anaHve 4

Kakue npoueccbl NMpoUCXoasT B KJIETKE B nepuog nHirepdasbl?

1) cnHTe3 6enkoB B UMTOM/1a3Me

2) cnnpann3aumns XpoMoCoM

3) cnHTte3s nPHK B aape

4) peaynnmkauma monekyn AHK

5) pacTBopeHune aaepHON 060/104KN

6) pacxoxaeHune UeHTPUOEN KNEeTOYHOro LeHTpa K MoJitocam
KNeTKU



3anaHue 4

UeM Meno3 otandaeTcd OoT MUTO3a?

1) O6pa3sytoTcsa YyeTbipe ranjionaiHble KNeTKW.

2) ObpasytoTcs aABe AUMIONAHbIE KNETKW.

3) NMponcxoanT KOHbOraumsa 1 KpoCCUHIroBep XpoMoOCOM.
4) MNMponcxoauT cnupanmn3saumsg XpoMOCOM.

5) [leneHunto KJ1IeTOK rnpealwecTesyeT ogHa nHTepdasa.

6) MNpouncxoanT ABa AeNeHUs.



3anaHve 4

BoibepuTte Tpu oTNnumnsa nepBoro AeneHns Memosa oT BTOPOro

1) Ha 3KBATOpE KJ/IETKU pacnosiaratoTcs napbl FTOMOSIOMTUYHbIX
XPOMOCOM

2) OTCyTCTBYET Tenodasa

3) NponCXoauT KOHbIOraums U KpOCCUHroBep XpoMoCOM

4) OTCYTCTBYET KOHbIOraums n KpoCCUMHroBep XpoMOCOM

5) K nontocaM KNeTKU pacxXxoasaTcs CECTPUHCKME XpoMaTuabl
6) K MoNtcaM KNETKU pacxXxoaaTcsl TOMONOrMYHbIE XPOMOCOMbI



3aganme 5: Knerka kak onojgorundeckas cucrema. CTpoeHHUE KJIETKH, METa00I1U3M.
JKV3HEHHBIN 1IUKJI KJIETKU. Yemanosnienue coomeemcmeus (C pUCYHKOM U Oe3 DUCVHKA)

YCTaHOBUTE COOTBETCTBUE MCHAY XapaKTCPpUCTUKAMA 1 (ba3aM1/1 ACJICHUA KJIICTKHA.

K KaXXJOH MO3UIUA, JAaHHOUW B EPBOM CTOJIONE, o0 prUTe COOTBETCTBYIOIYIO MO3ULIUED U3
BTOPOTro ¢TOJIOIIA.

XAPAKTEPUCTHUKHN PA3DLI JIEJIEH A
A)  jeneHue EHTPOMEP XPOMOCOM 1) \eradasa murosa
b) pricTpanBanue xpomocom o skBaropy %) anadasa MuTO3a
KJICTKH
3) npodasa I meiiosa
B)  popmuposanue Beperena nenenus
)

o0OMeH yYdaCTKaMit XpOMOCOM

M) Habop XpOMOCOM U UHUCJIO MOJEKYI
JIHK B knetke — 4ndc

Sarmumute B TaOaUIy BbIOpaHHbIe MUGPHI IO COOTBETCTBYIONAMHU OYKBAMHU.




3anaHue 5

[1ns kaxaoM 0CO6EHHOCTU AeneHUs KNeTKU YCTaHOBUTE, XapaKTepHa OHa anst MuTo3a (1) unu menosa

(2):
OCOBEHHOCTU TN AENEHNA
A) B pesynbTtaTe 06pasyoTca 2 KNeTku 1) MUTO3
b) B pesynbTarte 06pasyoTcs 4 KneTku 2) Meno3
B) aovepHue KnetTku ranionaHbl
[} novepHue KneTku aAunnouaHsl

[1) NpoucxoasT KOHbIOraLMa U NepekpecTt XpoMoCcoMm
E) He mpoucxoauT KPOCCUHIOBED

3anuwuTe B 0TBET LUMEPbI, PACnonoXuB UX B MOPSAKE, COOTBETCTBYHOLEM ByKBaM




3anaHue 5

YCTaHOBUTE COOTBETCTBME Mexay COGbITVIﬂMVI, nponcxoaawnMm C aapamMmmn KneTtok B MUTO3€ U MEMNO3E.

CNoCObbI
COBbITUA, MPOUCXOAAWME MPU AENEHNN OENEHUA
KNETOK
A) obpasosaHue 6MBaneHToB 1)
B) obpasoBaHne AMNNOUAHBIX KNETOK MUTO3
B) B aHaase y nontcos KNeTKN 06pasyoTca 0aAHOXPOMATUAHbIE A0YEPHNE 2)
XPOMOCOMb Meno3 I

) NPONCXOANT KPOCCUHIOBEP
[1) copepxaHuMe reHeTMYeCcKoro MaTepmana He U3MEHSETCS

E) B aHadase nponcxoanT pacxoxaeHne AByXpOMaTUAHbIX XPOMOCOM K Mo-
NKcam KNeTKu

3anMwnTe B OTBET UMMDPLI, PAaCNONOXKMB UX B NOPAAKE, COOTBETCTBYOWEM byKBaM




3anaHue 5

YCTaHOBUTE COOTBETCTBUE MEXAY BUAOM KNETKN M Cnocobom eé 06pa3oBaHus,

B KNETKW CNOCOB OBPA3OBAHNA
A) cnopa mxa 1) MnT03
b) cnepmato3ouns mxa 2) Menos
B) cnepmato3oug 06e3bsiHbl

[) anLeKneTka noACcoNHEYHNKA
) MUKPOCNOPbI MaKa
) KNeTka apxeroHus nanopoTHUKa

M I4

BanuwuTe B OTBET LMAPbI, PACNONOKMB UX B NOPSAKE, COOTBETCTBYIOILEM HyKBaAM




3anaHue 5

YCTaHOBUTE COOTBETCTBME MEXAY 0CODEHHOCTAMM KNETOYHOrO AeNeHus U ero BUAOM.

OCOBEHHOCTW AENEHWS BUI AENEHWA
A) npoucxoauT B ABa 3Tana 1) mMuTo3
b) nocne penexns obpasyoTca AMNAOUHbIE KNETKM 2) MENO3

B) obpa3oBaBlunecs knetkn umenT Hadop xpomocom n [HK 2n2c
[') CONPOBOXAAETCA KOHbIOraLnen XpoMoCcom

[1) obpasoaslunecs knetku umerT Habop xpomocom u IHK n¢
E) nponcxoanT KPOCCUHIoBep

3anuiuTe B OTBET LMPPbI, PACNONOXKUB UX B NOPAAKE, COOTBETCTBYIOILEM OYKBaM




3aganme 19: O01IEOMO0I0rNUYECKUE 3aKOHOMEPHOCTH. Yemanosnenue
noCne008amenbHOCHu

Y CTAaHOBUTE TOCTIEAOBATENbHOCTD MPOLECCOB, MPOUCXOAAIINX B XOIE€ MEH03a.
) PACTIONOKEHHE TIAP TOMOIOTHYHBIX XPOMOCOM B 9KBATOPUATBHOM TIOCKOCTH

2) KOHBIOIALNA, KPOCCHHI'OBED TOMOJIOTMYHBIX XPOMOCOM

3) PACX0XKACHUE CCCTPHHCKUX XPOMOCOM

4) 00pa30BaHIe YEThIPEX TATIOUIHDIX SAEp

5) PACXOKIEHHUE TOMOJIOTHYHBIX XPOMOCOM




3agaHue 19

YcTaHOBUTE MOCNEN0BATENBHOCTD MPOLIECCOB, MPOUCXOAALIIX MIPH MEH03e.
1) pPACIONOXKeHHE OMBANIEHTOB B SKBATOPHANBHOM MIIOCKOCTH

00MeH YJaCTKaMH MEXTY FOMONOIHUHBIME XPOMOCOMAMIL

PACcXOXKIEHITE TOMONOTHYHBIX XPOMOCOM K IONOCAM KIIETKH

00pa30BaHIe TAMIOHBIX KIETOK ¢ ABYXPOMATHIHBIME XPOMOCOMAMH

06paSOBaHI/Ie TAIIONIHBIX KJICTOK C OAHOXPOMATHUAHBIMU XPOMOCOMAMH




3agaHue 19

YcTaHOBUTE NpaBUbHYH NOCNeaoBaTeNbHOCTb MPOLECCOB,
npoucxogsLmx BO BpeMs MUTO3a.

OTBeT 3anmwunTe dbykBamun 6e3 npobenos.

A) pacnag agepHon 060no4Ku

b) yTonweHne n ykopodeHme XpoMoCcoMm

B) BbiICTpanBaHMe XpPOMOCOM B LieHTparibHOM YacTu KINeTKK
[') HA4Yano oBMXXeHUA XPOMOCOM K LIEHTPY

[1) pacxoxageHue Xxpomatua K nonrcam KreTkm

E) dhopmupoBaHme HOBbIX SAEPHLIX 000MoYeK




3agaHue 19

YCTaHOoBUTE NOCNEA0BATENBHOCTL CTaAUN, MPOUCXOAALLMX NPU MEMOTUYECKOM AENEHUN AULEKNETKA
Yenosexa.
3anuwure B TabnuLy COOTBETCTBYHOLLYHO NOCNEA0BATENBHOCTb LUMP.

1) pacnonoxexue nap roMonOruyHbIX XPOMOCOM B NAOCKOCTA 3KBATOPA KNETKM
2) 06pa30BaHue ABYX KNETOK C rannongHbIM HabopoM XpOMOCOM
3) 06pa30BaHu1e YETbIPEX rannonaHbIX saep
4) PACXOXAEHME rOMONOTUYHBIX XPOMOCOM

5) KOHBHOraLus ¢ BO3MOXHbIM KDOCCUHTOBEPOM FOMONOMUYHbIX XPOMOCOM

)

6) PACXOXAEHME CECTPUHCKUX XPOMATUA K NONMKICaM KNeTKy




3aganue 23: AHaIN3 TEKCTOBOM M rpaduueckol MHQOpMaLNU. 3adanue ¢ u3oopaxcenuem
Ouon02UYeCcK020 0bvekma

KJIETKM, H300pakEHHOM Ha cxeme. [laiiTe 000CHOBAHHBIM

OTBET. /
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Onpegemte Tum 1 a3y JACICHHS MCXOAHON ANUIUIOMAHON [/~ ‘i
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3agaHue 23

HazoBute Tun u ¢azy aeeHuss U300pakKEHHBIX HA PUCYHKE KJIETOK. OTBET 0OOCHYHTE.
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3agaHue 23

Onpepenute ¢pasy U TUN AeeHUA AUNIOUAHON KNETKU, U306 pakéHHON Ha pucyHKe. [laifte
060CHOBaHHbIN OTBET, NPUBEAUTE COOTBETCTBYIOLLME A0KA3aTe/NbCTBa.




3agaHue 23

Onpegenute TUN N dasy AeneHns UCXoOHOW AUNIOUAHON KNETKH,
n3obpaxxeHHon Ha cxeme. [lante oO60CHOBaHHbLIN OTBET.

7 ] J"\\ 7] P ¢
g ( / \‘ o// \\\\I
~ ‘ j o\ M }Iﬁ :'
‘\\‘?"\:—,-:'?'////{ e ™ A N /” /
N " < T




Kakoe geneHune n kakas ero goasa n3obpakeHbl Ha pUCYHKe? YKa
Xute Habop xpomocom (n), Yyncno monekyn AHK (c) B aToT nepuoga.
OT1BeT 00OCHYINTE.




3amanme 24: 3aanve Ha aHAIU3 OMOJIOTMYECKON MH(MOPMAIUU

Haiimure Tpu OMHMOKM B MPUBEAEHHOM TEKCTE. YKAKUTE HOMEPA TPEIOKEHHUI,
B KOTOPBIX OHH C/ETAHbl, HCIPABBTE HX.

1. B melio3e IpoMCXOauT J1Ba CISAYIOMIMX APYT 38 APYTOM AeneHus. 2. Mexy 1Byms
NEEHUAMHI HMEETCA MHTEP(a3a, B KOTOPOM MPOUCXOIUT PETLIHKALIS.
3. B mpodase mepBoro AeIeHIS Mero3a MPOUCXOIUT KOHBOTALHUS U KPOCCHHTOBED.

4. KpoccuHroBep — 510 COMMKEHKE TOMONOTMYHBIX XPOMOCOM. 5. Pe3ynbTaToM KOHBHOraluu
CITYKUT 00PA30BAHUE KPOCCOBEPHBIX XPOMOCOM.




3agaHue 24

- Hanaute Tpn ownbKN B NPpUBEAEHHOM TEKCTE. YKaXUTe HOMepa
npeanoXeHnn, B KOTOPbIX cAaenaHbl OWnbKN, ncrnpaebTe mX.

* (1) Meno3 - aTto ocobass popma aenieHnsa KnetoyHoro aapa. (2)
[lepeng HavanoM Menosa Kaxkaast XpoMoCOMa U Kaxaad MoseKkyna
NHK yaBauBaetcs. (3) Takumm obpa3oMm, B KaxaoM sape, B
KOTOPOM HayuMHaeTCcd Meno3, coaepXuTtca Habop roMO/IOrMYHbIX
xpomocoMm n AOHK, BbipaxxaeMbin dpopmysnon 2n2c. (4) B nepsom
AeneHnm Menosa roMOJIOrMYHble XPOMOCOMbl BbICTpauBaloTCS
ApYyr NpoTMB Apyra, 1 3aTeM B aHadase pacxoasaTCHd K nosiocam
knetkn. (5) Y nontocoB ob6pasyerca rannounaHbin  Habop
ABYXpOMaTUAHbIX XpOMoOcOM. (6) Kaxpasd u3 3TUX YABOEHHbIX
XpOMOCOM B Tesiodpa3ze BTOpPOro AesieHnd Menosa nonajaeTr B
ramety. (7) PacnpegeneHmne roMO/IOMMYHbLIX XPOMOCOM O
raMmeTam nNponcxoamT He3aBUCUMO OpPYr OT ApYyra.




3agaHue 24

Hanante owmnbkn B NpUBEAEHHOM TEKCTE. YKaXuTe HOMepa
npeasioXXeHnn, B KOTOpbIX OHW gonylleHbl. icnpaBbTe UX.

(1) OBoreHes y >MBOTHbIX — 3TO nMpouecc o6pa3oBaHuUs
ANNAOMNAHbLIX MOJIOBbIX KAeTOoK — auuekneTok. (2) B ctaguu
Pa3MHOXeHUS ,qmnnom,qule KNeTKN MHOroKpaTHO AenaTcs
MMTO30M. (3) B cneaytoulen cragum — pocta — [JesfieHus
KNETOK He npoucxoamT. (4) B TpeTben CcTagmn — Co3peBaHuUs
— NPOUCXOAUT OAHO MENOTUYECKOE AeNeHue KneTok. (5) U3
Ka>XAoM  MUCXOAHOW  KJIeTKM B  KOHUEe raMeTtoreHesa
Pa3BMBAKTCA NO  4YeTblpe TMOJIHOUEHHble ramMeTbl -
ANLEKNETKN. (6) Ha cTaguu co3peBaHus ramet
3aKkaH4ymBaeTcs oBoreHes. (/) CnepMaToreHe3 3aBeplUuaeTcs
cTagnen dopMnUpoBaHUA.



3aganue 27: Perrenne 3aaa4 1o MATOJIOTAM HA IPUMEHEHHUE 3HAHUK B HOBOM CUTYalluH

XPpOMOCOMHBIM HA0OP COMAaTHYECKUX KJIECTOK MIICHHUIIBI PaBEH 28.
Onpeneanre XpoMOCOMHbBINM Ha00p U yrciao moaekyn JHK B kieTke
cems3adaTka Ipu o0pa30BaHUM MAaKpOCIOPEI B KOHIIE Mero3a I u
mero3za II. O0bsicHUTE pe3yabTaThl B KaKIO0M ClIy4ae.

KaprnoTtun ogHOro U3 BUJ0OB PHIO COCTABIISIET 56 XpOMOCOM.
OnpeneanTe Yuciao XpoMOCOM ITPU CIIEPMATOTEHE3E B KIIETKAX 30HbI
pPOCTa U B KJIETKAX 30HbI CO3PEBAHUS B KOHIIE IIEPBOTO JACIICHUS.
OOBSICHUTE, KAKUE MPOILIECCHI MPOUCXOIAT B 3TUX 30HAX.



3anaHve 27

XPOMOCOMHBIM HA0OP COMAaTMYECKUX KIIETOK KapTodes paBeH 48.
Onpeneanre XpoMOCOMHBIA Ha0Op U unciao mojekyn JJHK B kineTkax
npu Mero3e B mpo@dasze mero3a I u Mmeradasze meriosa II. O0bsicHuTE BCe
MIOJYYCHHBIC PE3YIbTaTHI.

XPpOMOCOMHBIM HA0OP COMAaTHYECKUX KJIETOK JIMKOTO BH/Ia IIIICHULIBI
paBeH 14. Onpeaenure XpoMOCOMHBIN HA00p U unciio mojiekyi JIHK B
KJIETKaX KOHYMKa KOPHS B Ipoda3e MUTO3a U KOHIIE T€I0(da3bl MUTO3a
(sapax Tenodaszbl MUTO3a). OOBSICHUTE MOTYYCHHBIE PE3YIbTaThl Ha
KaKJIOM DdTarle.




3anaHve 27

B xapuotune ogHOro u3 BUJ0B pbl0 56 xpoMocoM. OmpeaeanTe Yuciao
xpoMocoM 1 Mosekyl JIHK B kiieTkax mmpu oBOreHese B 30HE poCTa B
KOHIIE MHTEP(a3bl U B KOHIIE 30HBI CO3peBaHus raMeT. OObsSICHUTE
[IOJY4YE€HHBIC PE3YIbTaTHI.

XPOMOCOMHBIM HA0OP COMAaTMYECKUX KJIETOK IMIIICHUIIBI paBEH 28.
OnpeneanTe XpoOMOCOMHBIM Ha00p 1 unciao mojaekya JJHK B sape
(KJIETKE) ceMs3adarka mepea HadaiaoM Mero3a I u menosa II. O0bsicHuTe
pPE3yNIbTaThl B KAXKJIOM CIIydae.




