o

WDnh B W

Ili1an 3apaTrnsa;

.}-”CTHbe/’I OIIpOC IO TCMaM IIPpOHCAIICTO 3aHATHA,

20 MUHVT;

. IUCbLMEHHBIN TE€CTOBBIN OIIpOC IO TCMaM IMIpOLICAIICTO

3aHATHS, 10 MUHVT:

. 00CYKJI€HUE HOBOI TEeMHI (¢ mepepbiBOM-10 MUHVT):
. BOIIPOCHI IO HOBOW TEME;

. AOMAIIIHCC 3a/1aHUC.



1.410 TaKoOe reH?
2. [loyemy reHeTUYEeCKnUM Koa YyHUBepcaneH?

3. Kakoe BeLllecTBO obpa3syeTcs B npoLecce
TPaHCKpMNUMn?

4. 470 TaKoe BbIPOXKAEHHOCTb FeEHEeTUYECKOro
Koaa?

5. Y4YTO Takoe reHeTU4YecKmnm Koa?

6. Kakoe cTpoeHne nmeet xpomocoma?



7. KaKoO XMMUYECKUN COCTaB UMeroT
XPOMOCOMbI ?

8. KaKkyto pyHKLMIO BbINOMHAKOT NOPOBbLIE
KOMMAeKCcbl 060/104KM Agpa’?

9. Kakoe cTpoeHune nmeet 060104Ka Aapa?
10. YTo TaKoe AAepHbIN MaTPUKC?

11. Kakue BelecTBa 0bpa3ytoT AAPbIWKO Aapa’?



UHCTPYKUMA NO BbINOJIHEHUIO
KOHTPO/IbHOU PaboThbl:

1.3apgaHuUA BbINOJIHAIOTCA BO Bpems
AeMOHCTPaLMM npeseHTauum C TecToBbiMMU
BOMNpocamm

2.Ha nucte bymaru ¢ otBetamMmm yKasblBaeTcs
damunnua cTtygeHTa u garta BbINO/IHEHUA
paboTbl.

3. Cpasy nocne OKOHYaHMA TecTa CTyAeHT
doTorpadpupyer AMCT CO CBOUMMU OTBETAMU U
nepecbisaeT ero Ha NouYTy

usovaillo3@yandex.ru



2 MITHVThI

1.Tne B kKnetke obpasyrorca pubocombl?

A) B MITOXOHIPUSAX ;

b) B komIutekce Loabkin;
B) B mmroruiasme;

I') B sizape.



2 MITHYThI

2. 13 KaKkux BewecTB COCTOUT xpo:v\ocorv\a?

A) 13 0€JIKOB H JIHIIIIOB;
b) 3 PHK n 1HK;

B) n3 PHK 1 6e1K0B;

I') m3 JIHK n 0esxoB.



2 MITHYThI

3. [Moyemy B ULMTOMNA3ZME KNETKU CyLLecTByeT
6onee 20 suaoB T-PHK?

A) komuecTBO T-PHK paBHO KoOJIII4eCTBY
BAPIAHTOB AHTIKOAOHOB

b) 0IHY AMIHOKIICJIOTY MOT'YT IEPEHOCUTH
pasubie T-PHK;

B) 7-PHK MoryT nepeHocurb He TOJAbKO
AMIHOKIICJIOTDI;

I') cymecTByer 0oj1ee 20 BIJIOB AMIHOKIICJIOT.



2 MITHYThI

4. 13 KaKMX 3TanoB COCTOUT NPOLLECC CUHTE33a
benka?

A) pernumKanus 1 TPAHCKPUIIIIIS ;

b) TpAHCKPUIIINIA I TPAHCIALIIIA;

B) perumkanuis i TpaHCIss;

I') permkanus, TPAHCKPUIILIA 1 TP AHC IS,



2 MITHVThI

S. CKONbKO aMMHOKUCAOT CYLLLECTBYET B
npupoae?

A) 40;
b) 20;
B) 61;
I') 64.



3aHAaTue Ne3:

- "KM3HEHHbIN UMK KNETKM.

- MHTepda3sa.

- MinTos.

- Menos.

- lameToreHes (cnepmaTtoreHes, oBoreHes).
becnonoe 1 NnonoBoe pa3mMHOMKEHNE OpPraHU3MOB.
- OnnopgoTtBopeHme. HayanbHble 3Tanbl
3MOPMOHANIBHOIO Pa3BUTUA OPraHU3MOB.




YKNU3HEeHHbIV LUK KNeTKn- nepuom,
)XU3HM KINeTKU OT OAHOIro aerneHus ao

apyroro




[lepuoabl MHTEpdasLbl

1. lpecUHTEeTUYECKUN: KZTemKa pacmem

NoOAroToBKa K persyimkaumun: pocT KINeTKMu,
CUHTe3 DenkoB, HeoOxoaouUMbIX ONSA
pennukauum, AT®, HykneotugoB, PHK

2. CUHTEeTMYEeCKUWN: peruiukauusi
YaoBoeHue XpoMOCOM M KINIeTOYHOro LeHTpa

3. [NoCcTCUMHTEeTUYECKUMN:

rnod2omoeKa K desieHUro: CUHTe3 OelnKoB,
HeoOXoAUMBLIX AN MUTO3a (B TOM 4YuUche

TyoynuHoB), PHK, ATO.




XpOMOCOMbI B XUSHEHHOM UUK/1E

UHTEP®A3A MUTO3 UHTEP®A3A

Tenomepa —

YyactoKk
Hayana
pennukauuu

LleHTpomepa—

%Il%

>o Ly
ga

CecTpuHCKune Hutun BepeTeHa L (-
aeneHus Pa3pgenuBlunecs

XPOMOCOMbI
B AOYEepPHUX
KneTkKkax

Xpomatunabl



KnetouyHbIU UEHTP B }KUSHEHHOM

UUKne //

1




Pa3mHoOMeHuUe — amo
crnocobHocmeo
OpP2aHU3MO8
gocrnpouzeooums cebe
Nnoo0obHbIX

HMU3Hb HEBO3MOHA BE3
PASMHOMEHUA




BoNbLMHCTBO KNEeTOK N1t060ro opraHMama
Pa3sMHOKaeTca AeNeHuem

OAHOKNETOYHbIN
OpraHusm

MHOrokn1eTo4YyHbIn
OpraHusm
(KneTku nyka)



CﬂeuMaﬂMBMpOBaHHble KJIIETKMN HE
MOTYT AEJNIUTbLCA

HepBHbIe KNeTKuU dPUTPOLUTDI



[leneHune KNeTku

npocroe
P aMuTO3
6buHapHoe
aeneHune
nHTepdasHoro agpa
nepemmmf&, O4Y€Hb
peaKo
MPOKAPUOTb .
MUTO3 Mmenos
OOHOKNETOYHbIE, OOHOKNETOYHbIE,
comMmaTnyecKkume MoN0OBbIE K/TETKHA
KNETKU MHOTOKNETOYHbIX
MHOTOKNETOYYHbIX

I

3YKAPUOTI




MuTto3 — 3TO npouecc ageneHusn
3YKAPUOTUYECKUX KNeTOK, NPU KOTOPOM U3

MaTEepPUHCKOU AUNNONAHOU KNETKH

obpasyloTca ABe AovepHMe AMNaonaHble
KNeTKNU, UAEHTUUYHDbIE MaTePUHCKOMN

One Mother cell

Two Daughter cells




da3bl MUTO3a

1. [Tpopa3za

HauynHaet Pa3pyLlwaTbCA
AdepPHaA 000JIOYKa

LleHTpocoma
®opmMmupytouieecs

MUTOTUYECKOEe
BEpeTeHo
CecTpuHcKue — Nna3smaTnyeckas
XpoMaTuabl membpaHa
KOHOEHCUPYOLWNXCS
XPOMOCOM

** Appo ysennuuBaeTca B pasmepax.

*+ XpomaTUH cnupanusyertca, u ob6pasyroTca XpoMOCOMbI.
** AnepHana 060104YKa HaUYMHaAET pa3pyLuaTbCA.

*+* Paspywatorca aapbillKn.

*+ Hauano popmuposaHua BepeteHa geneHus.



da3bl MUTO3a

2. MeTadasa

XPOMOCOMBbI
OBUXKYTCH

K KBaTOpUasibHOW
MJIOCKOCTUN BepeTeHa
N BbICTPanBaKTCA

B MeTadpa3Hyio
NJACTUHKY

Metaphase plate

*** HUTK BepeTeHa AeneHnUA NPUCOEAUHAIOTCA K LeHTpomepam.
** Xpomocombl, cocToALmne U3 AByX xpomatupg, obpasyior
meTadaszHyIo NNACTUHKY.



Hutu BepeteHa geneHna nomoraroT
ABUXEHUI0 XpPOMOCOM

Montoc
, LleHTpomMmepa

KneTouHbli LeHTp XpomaTtugbl

=\

|
S

7/\

Mitotic spindle




da3bl MUTO3A

Alpha-Tubulln\ ?

Protofilament Q

MUKPOTPYOOUKY
yKOpa4nBatoTCH,
No Mepe Toro Kak
XpoMaTunaa
NBUXKeTCH

K MOJItoCy
BepeTeHa

X PacxoxxpeHue Xpomatug K NnoNKCaM KNETKU 3a CHET
YKOpPO4YEHUA HUTEU BepeTeHa AeneHns.



da3bl MUTO3A

4. Tenodasa

HenonHasd
anepHas
obonoyka

ALopbIWKO

IleKoHOeH-
cupytouimecs
XPOMOCOMBbI

*** XpomaTtugbl cobuparoTca y NPOTUBONONOMKHbIX NONKOCOB
AeneHua.

** Xpomatuabl gecnupanusyrorcs.

** QopmupyeTca agepHan 060104Ka U ASPbILWKMU.



LIMTOKUHE3 — npouecc aeneHuA
LUTON/1a3Mbl

+* UuTtonnasma c
opraHoupgamu pasgensaercs
Ha ABe YacTu.

¢ B LeHTpanbHOM YacTu
KNEeTKU BO3HUKaEeT
KNeToyHaa membpaHa.

** QopmupyloTca ase
HOBbIE KNETKMU.




G, OF INTERPHASE PROPHASE PROMETAPHASE

Centrosomes Chromatin  Early mitotic Agter Fragments Kinetochore

(with centriole pairs) (duplicated)  spindle oy 2 “"f"" Nonkinetochore
envelope microtubules

Nucleolus Nuclear Plasma Chromosome, consisting Kinetochore
envelope membrane of two sister chromatids microtubule
METAPHASE ANAPHASE TELOPHASE AND CYTOKINESIS
Cleavage Nucleolus
forming

furrow -
<

Centrosome at Daughter envelope
Spindle one spindle pole  chromosomes forming



buonornyeckoe sHayeHUe MUTO3a:

1. POCT U pereHepauma MHOrFOK/1€TOUYHbIX
OpraHu3mos

2. becnonoe pasmHoXeHue

3. CoxpaHeHue yncna Xpomocom B NOKO/IEHUAX
COMATUYECKUX KNeTOK




BUAbl PASMHOXEHUA

becnonoe NMonoBoe

Asexual reproduction Sexual reproductlon
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Yyacrteyer
TONIbKO
O4AUH
OpraHu3m

Y4yacTtBylOT ABa OpraHU3ma
— MY CKOU U YKEHCKUU

[ouepHue ocobum



BuAabl pasmHOXKeHUA

— T

becnonoe [TonoBoe

yyacTByeT 1 opraHmsm y4acTBYyeT 2 OpraHm3ma

HeT cneumanbHbIX KNEeToK ecTb cneunanbHble KNeTku (rameTbl)

MNOTOMCTBO- KONWUA pogutens MNOTOMCTBO He ABNAETCA KOMNuen
poauTenemn

HeneHne

[lo4yKoOBaHMe

Cnopoobpa3oBaHue

BeretatMBHoe pa3mHoOXKeHue
pacTeHnmn



B My)XCKOM opraHusame B ceMeHHUKax
obpa3yloTca cnepmaTo3ouabl

akKpocoma
ronoBkKa
rannouanoe aapo Sperm cell
[ (iiskica) MUKpPOTpPYOOUKHN
cpefHAA YacTb HIEAE MNUTOXOHAPUA
MUTOXOHAPUN
nnasmaTtunyecKkas
membOpaHa
AKkpocoma —
3TO KOMMNNEKC
xgocr fonbaXu
XBOCT COCTOMUT U3 S B
BRI membpaHa NAOTHOE BONIOKHO
cogeput ATO L I
0.5 pm
' 10 pm ' XBOCT — 3TO XKryTuUK. OH pacTeT oT

= UEHTPUOTU




MyKCKMe rameTbl (cnepmato3ounabl) — MaieHbKUeE,
NoABUMKHbIE, HE MUMEIOT 3anaca NUTaTeNbHbIX
BeLLecTB M 60NbLUMHCTBA OPraHoOUA0B.

Y cnepmaTto30M0B ecCTb:

AAPO- C ran1Io0nAHbIM HABOPOM XPOMOCOM,
akpocoma (bonbluas 1M30coma)- OHa MOMOraeT
Pa3pyWmnTb 060N0UYKM ANLLEKNETKU NPWU
ONN040TBOPEHUMN,

MUTOXOHAPUU- BblIpabaTbIiBaOT 3HEPTUIO ANA
OBUXKEHUSA KIyTUKa (XBOCTa),
LEHTPUO/IMN KNETOYHOTO LEeHTPa- OT HUX obpa3yeTcH
HUTb XKIYyTUKa.



B }KeHCKOM OopraHmM3me B AUYHUKAX
06pa3yloTca ANLEKNEeTKH

Egg cell, oocyte

fannougHoe aapo Zona pellucida
N\ ). ), Npo3pauHana obonouka
e It ANLEKNETKU

Yolk
HKentok

Follicle cells

donnukynapHble KNeTKU

AVueKkneTka maeKonuraloLwero



AnuexkneTka- 6onbllan, HenoABUMKHAA, Y HEE B
LMTOMAA3Me MHOIO NUTa/IbHbIX BELLLECTB, eCTb BCe
OpraHouAbl, U OHa 3aWuLLeHa obonoUYKamum.

Y ANLEKNETKN ecTb:

AP0~ C ranJ1ongHbIM HAOOPOM XPOMOCOM,
EeNTOYHbIe BK/IHOYEHUS- 3anac NUTaTe/IbHbIX BELLECTB
AJ151 Pa3BUTUS HOBOTO OpPraHM3Ma,
0060104YKN- ANA 3aWNUTbI OT APYrUX CNEePMaTo30Ma0B (OT
NOIMCNEPMUN) N OT BHELLHEN Ccpeabl.



O60104YKMN ANLEKNETKM:
1. npo3payHaa (3oHa nennawoumnaa),
2. dbonnkynnapHasa (KopoHa pagunara),
3. (y NTUL, MM NPECMbIKAOLLMXCA) KOMXKUCTAA NN
CKopayna auua.



[AansiouaHble N0N10Bble KNeTKU — 3TO
camemobl

Pa3BuTue N0N0BbIX KNETOK nponcxoaunT B
NMNOJ1I0BbIX XKeJie3aX
Reproductive glands

Imom npoyecc HasblieaemcH
camemoceeHesom

gametogenesis




/.. n Seminiferous tubule
24

cross section)
[ameToreHes B MyXCKUX Comentuk L (cosesect
eminalgland /£ 7
NMNOJZ1IOBbIX XeJie3dX '
Hd3blBAETCA CnepmMmaTo-
reHesom

Epididymis — &

Testis
nmmoumlaﬂ KNnerka

: ) &

- @ CnepmatouuT | nopagka (2n)—= / \\)\@\
/ '\ | penenue meiosa £
Meit03 . @ Cnepmaroywur || nopnAxa(

B pe3synbrarte |

cnepmartoreHesa Cnepmarosongsi (n)
obpasytorca
cnepmarto3oungbl




[ameToreHes B YXeHCKUX NO/I0BbIX Kene3ax
Ha3blBade€TCA OBOreHe3om

\2} AvnnonaHan KneTka (osoroHuit)

1' Ovary

AnyHMK
2n) | Oouur | nopsgka I / >
\i; ; / / L g : =/ . ’
- OcraHoBKa Ha ctagum npodasbi | : YR
| penexme \ npu poXxaeHnn ! -, ‘ (c '.
MeﬁlOBa — PeAyKuuouuoe Corpus ’ TV, 7

n Tenbye luteum - D ”~ 5

v Oouur ll nopapka AT S ) ~ \
v OcraHoBKa Ha cragun metadason]l e -6 \ Growing
Il npenenne npwv oBYNALUN \ e el

; o follicle
Meno3a /

‘?\\b @ PegykuunoHHoe
‘ Mature follicle

Tenbue

( n,’ —fANyeKkneTKa
&« Ovulation Ruptured follicle

B pe3ynbrate oBoreHe3a obpa3yloTca ANLEKNETKU



Cnepuatoreuea Ooreuea
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dopmupoBaHue cnepmarosonaa
Sperm cell formation

Golgi apparatus
[ Acrosomal l Mitochondria
vesicle -
3‘ k e ==
a l / *’

& :
s //,..c,o,.,t,.,.“/ﬁL /

nucleus |
Flagellum

Acrosome

Nucleus

(, b Midpiece  Head
2 i |

o\ / -
// - /Ls;?;:s{ \




B npouecce popMmnpoBaHMA M3 cnepmaTuabl B cnepmaTto3omns
NPOUCXOAMUT yaaneHne NNWHEN LMToNAa3Mbl M OPraHoOUA 0B,
obpa3oBaHMe XKryTMKa M akpoCoMbl 1 YNIOTHEHME aapa.



Mei103 — 3TO Nnpouecc AeNleHUA 3YKapuoOTUUECKUX
K/IeTOK, NP1 KOTOPOM NPOUCXOAUT YMEHbLUEHUEe

YMucia XpOMOCOM B 2 pasa U U3 04HOU AUNAOUAHOM
KNeTKku o6pasylotca yeTbipe ranioMaHble

Meiosis Mitosis

DNA Replication

¥ veos N

Meiosis ||

Mntosns




Meno3s BKAO4YaeT B ceba ABa Ae/eHUS:

1. peayKumMoHHoe ( YyMEeHbLIUTE/IbHOE)- KONNYECTBO
XPOMOCOM YMEHbLLUAEeTCA B 2 pa3a U CTAaHOBUTCSA
ranaounaHbim (n).

2. 93KBALMOHHOeE (YypaBHUTENbHOE)- YpaBHMBAETCH
(cTAaHOBUTCA OAMHAKOBbBIM) YUCNO XPOMOCOM M YUCNO
xpomaTtug (monexkyn AHK).

Oba geneHunsa sBrkatoyatoT 4 ¢pasbl — npodasy, metadasy,
aHadas3y n Tenodasy.



®a3bl menosa
| deneHue - peOyKYUOHHOE

UHTepdasa Mpodasal

MEIOSIS | (The Reduction Division)

INTERPHASE | EARLY PROPHASE | MID PROPHASE | LATE PROPHASE |
Bivalent
(synapsis of
) _ C homologous
Centriole pairs entrosomes Spindle chromosomes)

7 S§§/w

/ ((?? /

Nuclear

Chromatin envelope Diploid Sister chromatids Nuclear envelope

fragmenting
(a)

Cppyright © 2009 Pearson Education, Inc.

Bo BpeMA ﬂp0¢a3bl meuno3a l NPOUCXOAUT KOHDbHOrayua
TOMONTONNYHDLIX XpOMOCOM U 06paaoBaHMe buBaneHTOB



KpoccuHzoeep npoucxooum Ha cmaouu
4-x xpomamuo 8 npogase |

OTUOBCKanA maTepuHckaa [ OMOMOrnYHbIe XPOMOCOMDI
Xpomocoma XpoMmocoma / \

2xpoma'rv|:b| 2 xpomaTupgbl | L=

Xuasma

5
'E ~LleHTpOoMmepa

= SuUeHTpoMmMepa l

? CecTpUuHCKuMe

s CecTpUHCKNe XpomaTugbl = ‘
© XpomatTnabl '
Q

I

I

Q

X

CecTpuHckue xpomaTuas
nocne KpoccuHroeepa

L
(A) 6uBaneHT

(B) KpoccuHroeep



KpOCCMHFOBep- obmeH YH4dCTRKaAMWU TOMOJIOTUYHDBIX
XPOMOCOM.

B meTtadasy mernosa 1 — Ha sKBATOpE BbICTPAUBAOTCA
OnBaNeHTbl, HUTU BEpPEeTEeHa Ae/IeHUs NMPUCOeaNHATCA K
FOMONOTUYHbBIM XPOMOCOMAM.

B aHada3y- K nontocam pacxogatca no 1 xpomocome mn3
rOMOJIOTMYHOW napsbl (M3 BuBaneHTa).

B Tenodasy obpasyrotca ranaouaHble aapa. Nocne
LUTOKMHE3a 0O6pa3yroTca 2 AoYepHUe rani1ongHble KAeTKU
(XpOMOCOMBbI COCTOAT U3 2 XpomaTua)



Pa3bl menosa
| OeneHue

Metadasa | AHadaza | Tenodgasa |
MEIOSIS | continued
METAPHASE | ANAPHASE | TELOPHASE | AND CYTOKINESIS
Kinetochore

microtubule

[\ Sister : §
\ \ | chromatids
% ” together —— Cleavage
: § § - - - Spindle furrow
' . equator V “ Haploid

daughter 4——%—
(|/// nuclei
Polar

microtubule

(b) (c) (d)

LHumokKuHes



Pa3bl menosa
Il 0eneHue

Mpodaszall Mertadaszall AHadazall Tenodasall

MEIOSIS Il (The Separation Division)

PROPHASE Il METAPHASE I ANAPHASE II TELOPHASE Il

AND CYTOKINESIS

Haploid “ l % f 2 \9 ﬁ
- 7 Sr HOTF

LHumokKuHes



CpaBHEeHUE MUTO3a U Meno3a

MUTO3 MENO3

Cnoco® obpasoBaHuAa KneTok | ComMaTuveckmux NMonoBkIix (co3peBaHue)
(pasMHOXeHuUe)

KonuvecTtBo geneHumn 1 AeneHue 2 nocnepoBaTenbHbIX

A€rneHunA

MexaHusm PacxoXxaeHuna
XPOMOCOM

Mpu NoMoLM MUKPOTPYOOUEK BEPETEHA

AeneHunsA

NMocnepgoBaTtenbHOCTL has
neneHus

Npodpaza - meTacpasza — aHadpasza - Tenodasa

KoHBblOrayma n KpoccuHroeep HET B npodrasze | geneHusn
B aHachase pacxogAaTtca K CecTpUHCKUE | - roMonoruvHele
nonkcam XpomMatugsl XpPOMOCOMBI
Il = cecTpUHCKUe
XpomMatuabl

B pesynbTrarte obpasyroTcs
KNeTKu

2 OAUHaKoOBble
(2n unu n)

4 Pa3Hbl€ rannongHele




Buonornyeckoe sHayeHUue memosa:

J1exXuTt B OCHOBEe NOJI0BOro pasMmHOXXeHuUA:

1. CoxpaHeHMe NOCTOAHHOro YUCNa XPOMOCOM B paay
NOKOZIGHUIK NPU NONOBOM Pa3MHOXKEHUM

2. 06ecneyeHne KOM6MHATUBHOU HacneacCTBEHHOMU
M3MEHUYUBOCTU 3a CYET C/IYHaUHOro PacxoXaeHusn
HEeromo/IOrMYHbIX XpPOMOCOM M KPOCCUHrosepa




W HacneacTBeHHOM

~

ObecneyeHue KOMBUMHATUBHO

N3IMEHYUNBOCTU

0000

3 napbl rOMOJIONrMYHbIX
XpoMocom

HE3ABUCUMOE

B | AEJIEHUUA MEVO3A

}
Il AENEHUE MEMNO3A

l

(A) BO3MOXHbIe rameTbl

MaTepuHcKasn
OTUOBCKanA

PACXOXAEHUE XPOMOCOM

MEWIOT‘IECKME AENEHUA T XTI

1 napa roMmosiIorM4yHbix
XpoMocoMmM

1
KPOCUHIOBEP
BTMPO®A3E|

S

SIS
=) =

BO3MOXHble ramMmeTbl




OnnogoTBOpeHue — 310 npouecc
CIIUSIHUA CNepMaTo3onza U ANLeKNeTKH

Aiuexnerxa O6onoyka oNNOAOTBOPEHUSA




OnnopoTtBopeHue

(npouecc chnaHmna ramer)
Fertilization

? 4 d
O + :
(n) |
(n) (2n)

Z (3urora)

[Mpu cAnaHnmM AByX ranonaHbIX 2amem: aliyexknemsKku v
crnepmamo3ouda obpasyerca 3u2oma, B KOTOPOW
BOCCTaHaBAMBaeTCca Aurn/go0udHocms.



CTaamnmn onnoaoTBopeHus:
1. cOnnKeHne N KOHTAKT ramerT;
2. NPOHUKHOBEHME cnepmaTo3onaa B
LMTONAA3MY ANLUEKNETKU;
3. CAAHMe aaep ramer.

CnepmaTto3oumanoaxoanT K ANLEKNEeTKe U
npuKacaeTcs K eé 0bon04YKe cBOEN roI0BKOMW.
AKpocoma BblaensieT cneumanbHble GepmMeHThl,
KOTOpble pa3pyLatoT 060/104YKM ANLEKNETKN B
MecTe NPUKOCHOBEHMA CNepmaTo3omnaa.



OnnopgotBopeHue
Fertilization

Figure 21-2 Molecular Biology of the Cell 5/e (© Garland Science 2008)



AKpocoma CUHTe3unpyeT cneumanbHbii GepmeHT, KOTOPbIU
pacTtBopAeT 000/104KY AULLEK/IETKN B MECTe KOHTAKTA

Mpo3payHan o6onouka
AULLEKNETKU

Qonnukynsbi

KopTukanbHble

' rpaHynb
LleHTpocoma



B umMTonnasmy ANLEKNETKU NPOHUKAET TONbKO 1
criepmaTto3ouna.
OcTanbHble CNEepMaTO30Mabl OCTAHABANBAIOT
crneunanbHble mexaHu3ambl (610KuK
NoINCNEePMUN).



bnok nonncnepmuun
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bnoK nonucnepmuny
M/1IeKOMUTAKLWUX

OcTanbHble
cnepmaro3ouabl He
MOryT NpeoaoseTb

U3MEHUBLUYIOCA
NpPo3payHyro 060104Ky
AULLEK/IETKMU.

Imo —

3awuma om
rnoJsinrnionaHocTtu



O4MH N3 MEXAHU3MOB, KOTOPbIX 3aLllULLAeT
ANLLEKNETKY-

M3MeHeHmne NPo3payHomn 060/104KM B
pe3ynbrate A4encTBmna pepmeHToB
KOPTUKaNbHbIX TPAHY/.
3TN pepMeHTbl BblAENAKOTCA NOcne
NMPOHUKHOBEHMA NepBOro cnepmaTto3onaa.
[Mpo3payHasa 060/104YKa CTAHOBUTCA LLNPE U
bonee BA3KOW, Apyrme cnepmaTo3onibl B HEW
3aCTPEBAOT U HE MOTYT AOUTU A0 ANLEKNETKN.



Appa cnepmarto3ouaa U ANLEKNETKU
06begUHAIOT CBOU XPOMOCOMDbI
B 3UroTe

Agpo
ANLEKNETKN LuTonnasma XpOMOCOMbI

1nlc O
1n2c / -

AR,

q 2
n2c
HuTtb XBoCTa ‘ @ ,,
cnepmarosounja \ /
1nlc ®
Anpo AOPA KNETOYHbI LIEHTP XPOMOCOMbI AVLIEKNETKM
cnepmarosounga CBNXKAIKOTCA; YABAUBAETCH, U CNEPMATO30MAA
XPOMOCOMbI ANEPHbBIE OBOJIOYKH BbICTPAUBAIOTCSA B OIHY

YABAUBAIOTCA PACTBOPAIOTCA META®A3HYIO MITACTUHKY
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OHTOreHe3 — npouecc MHAMBUAYANbLHOIO
pa3BUTUSA OpPraHM3Ma

OH HayuHaemcAa c 0bpa3zoeaHuUa 3u2omel
U npooonxaemca 00 KOHUYA ¥U3HU



3uroTa AaeT Haya/sl0 HOBOMY OpraHuU3Imy

,

Mewuos

3urora

Tak coxpaHaemca nocCMoAaHHOe YUcn0 XPOMOCOM 8
pAaoy nokoneHuu



3UrorTa genmTca MMTO30M, HO B MHTepda3e KNEeTKU He
yCNeBaloT YBE/IMYNTLCA B padmepe. Takoe geneHue
Ha3blBaeTca «apobaeHune».

3apoabiL

onnoao-
TBOPEHMUE

0%83 S ek
- - (A‘ B 6%%3‘5%5 - - \?""‘F&:ﬂ-';-,‘z?s:'-'='-"' =)
S

Knetku - 6nacromepbl

AENEHUE OMJIO4O0TBOPEHHOIO ANLA (APOBJIEHUE)

METAMOP®O3
FTOJIOBACTUKA

Nlarywka



OdpobneHue y NnaHUeTHUKA

B pe3ynbrate ApobaeHna obpa3yoTca HOBbIE
KNeTKu - bnactomepol



Cragua 8 6nactomepos
HentokK B 6nactomepax pacnpenenserca HepaBHOMEpPHO, NO3TOMY
ApobneHue CTaHOBUTCA HepaBHbIM: 0AHU 6racTomepbl CTAHOBATCA
6onbwe gpyrux. PopmupyroTca noatoca 3apoabilia- aHUMaNAbHbIA
U BereTaTUBHbIN.

AHMMaNbHbIX NOAKOC

Bup c aHumanbHOro nontoca BeretatMBHbIN NOAIOC



[1pobneHune — peneHune Knetok 6es
yBennyeHmna ux pasmepa (mmrtos)

“* Uumepgha3zbl o4eHb KOPpOMKue,
noamomy obpaszosasuwuecs
KnemkKu — baacmomepeol He
ycriesarom esbipacmu. MOPVIA

\
*“* 1o seauqyuHe baacmyna He ENACTY/IA
npesviwiaem pasmepos 3u2omeol.




Mopyna nmeet popmMy yceyeHHOro KoHyca

Cmaodusa 64 baacmomepos. KnemKu HAQYUHAKOM
dsuz2ambca u 8 npoyecce oeneHusa obpasyrom
noaeil wap - baacmyny




Bbnacrtyna- ogHOCNOUHbIA MHOIOKNEeTOUYHbIN
3apoAblll, KOTOpbIM UMeeT NoNocCTb.

bnactomepbl bnacrogepma



bnacTtyna naHueTHUKa

.Crapgua 128 6nacromepoB



Hauyano snaunBaHua 6nactynol
(racTpynauun)

Bp — 6nacTtonop



[acTpyna

U3 bnhacTtonopa pa3suBaeTcs NepBUYHbIU POT







