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Pa3sMHoOXeHune — BocripousBeneHune cedbe nogoOHbIX,
obecneyunBaloLlee HENPEPLIBHOCTb U MPEeeMCTBEHHOCTb

XNU3HN.
OTO OHO U3 Ba)XHEWNLLNX CBOWUCTB XUBbIX OPraHnN3mMoB.

1. Nepenaya HacnegcTBeHHOM MHPOPMaALUW.
2. CoxpaHsieTcst NpeeMCTBEHHOCTb NMOKOMNEHUN.
3. MNoonepxmnBaetcs ANUTENbHOCTL CYLECTBOBaHNSA BMuaa.

4. YBenmunBaeTcs YNCIEHHOCTb BMaa U paclunpsieTcsl Tepputopms
(apean) npoXxuBaHus.






1. leneHve HaaBoe
(npocToe)

2. Mutos

3.AMuTto3

4. No4ykoBaHue

5. Cnopoobpa3oBaHue

1. MoykoBaHue
e 2. ®DparMmeHTaUuunA

e 3. BeretatuBHoOe
pa3MHOXeHne pacTeHUuun



MUTOS, NN HETTPAMOE OEJNEHNE

e MwuTo3 (nat. Mitos — HUTb) —TaKkoe AieneHne KNeTo4yHoro sapa, npu
KOTOpPOM oOpa3yeTcs ABa AOYEpPHUX siapa C HABOPOM XPOMOCOM,
WOEHTUYHbIX POAUTENbCKOW KITETKM.




KNeToYHbIN LUK

WHTEP®A3A
10 - 30 yacoB)

@e/

M1

lNMepuop cywecTtBoBaHUA
KNeTKU OT oAHOro aeneHusA
A0 OApyroro HasbiBaeTcH

KrneTouyHbin unkn y
pacTeHMn npoaoskKaeTcs ot
10 no 30 yacos. [leneHue
aapa (MUTO3) 3aHUMaeT
okorsio 10% 3Toro BpemMeHu.



CTpoeHne XpoMOCOM B pa3Hble Nepunoabl
KNEeTOoYHOro uuMkna

MHTEP®A3A
10 - 30 yacoB)

<//

1,2 — npeaCUHTETU-YEeCKUM nepuoa; 3 — CUHTETUYECKUN U
NOCTCUHTETUYeCcKun nepuopn; 4 — metacpasa.

1. B npeaAcMHTETNYECKMM Nepuopa KrneTka NPOUCXOAUT CUHTE3
6enka, PHK 1 yBenuunBaeTca KonmyectBo opraHM4eCcKux BeLLecTB.

2. B cuHTeTU4YECKU Nnepuoa npoucxoauT C
3TOro MOMeHTa KaXaast XpoOMOCOMa COCTOUT U3 aABYX xpomMamuo.

3. B nocTCUHTETMYECKUUN nepruoa naetT UHTEHCUBHLIN
HeoOXoAUMBbIX AN AeNeHUA KNeTKM.



MbIOKKU XpomMmaTuUHa B
nHTepdgasHoM sagpe
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1. Hutb [JHK B BUae xpomatuHa.
2. OHa Xe B Buge XpomMOCOMbI
npwv AeneHun KrneTku






NMPO®A3A

XpomaTtuH cnupanusyeTcs B
ABYXpOMaTUAHbIE XPOMOCOMbI;
anepHas obonoyka n AapbILLKO
pPacTBOPAIOTCA; LEeHTPUONU
pacxogaTca K nontocam; (2n 4c).



METADASA

e 7 2
META®AS3A

AByxpomaTuaHble XpoOMacoMbl
BbICTpPanBalOTCA Ha 3KBaTope
KIeTKU; LeHTpUonu oopasyroT
HUTU BepeTeHa, KoTopble
NPUKPENNAIOTCA K LLeHTpOoMe-
pam xpomocom; (2n 4c).



AHA®A3A

MNMpun cokpaweHnn HuTen
BepeTeHa LeHTpomMepbl
XpPOMOCOM AeNnATcA U
XpomMaTuabl KaXXaow
XPOMOCOMbI pacxoaaTcs K
nosirocam KneTtku; (2n 4c).



TEJIOPAIA

OpHoxpomMaTuaHble
(ao4yepHune) xpomocomol
packpyuuBaroTcs, hopmu-
pyeTca AApbILLKO U BOKPYr
HUX obpa3yeTcs saepHas
000no4YKka; Ha aKBaTope
HauyuHaeT (popMupoBaTbCS
neperopoaka; B agpax 2n2c.




O6pa3oBaHue AoByXMeMOpaHHOU NeperopoaKku no 3KBaTopy KIeTku ¢
nocreayroLWwmMM NONHbIM OoTAENIeHUEM A0YEePHUX KNEeTOoK.
Y pacTeHMn no 3KBaTopy KNeTKn hopMmupyeTca Kneto4yHasi CTeHKa.



COBOKYNHOCTb XpOoMocom (4ucrno, chopma u pasmep) B
COMaTM4eCKOMU KreTKe Ha3biBaeTCcA Kapunotun
CoAepPXUT ABOUHOMN ( Habop xpomocom (2n),
NOCTOSIHHbLIW ANA KaXX4oro Buaa opraHM3mMoB.

JdunaouaHoe JunaouaHoe

Brx YHCJIO XPOMOCOM Bun YHCJIO XPOMOCOM
AumeHb 14 Kypuua 78
Ogec 42 K poauxk 14
Tomart 24 Ko3a 60
Ckepna 6 OgBua 54
[lnopoBasi MmyluKa [llnmnan3se 48
apo3odusa 8 YesoBek 46
JloMawHsAa Myxa 12

AnnnonaHbln Habop XPOMOCOM YeroBeka



3SHAYEHUE MUTO3A

1. NMpnBOAUT K YBESNIMYEHUIO YMCIa KNETOK U
obecne4ymBarOT POCT MHOFOKIeTOYHOro opraHmsma.

2. ObecneynBaeT 3amMmeLleHNe U3HOLUEHHbIX Unun
NnoBpeXAeHHbIX TKaAHEeW.

3. CoxpaHsieT HAboOp XPOMOCOM BO BCEX
COMaTUYeCKNX KneTKax.

4. CnyXut MexaHM3mMoMm 6ecnosioro pasMmHoOXeHuH,
NpPU KOTOPOM CO34aeTCA MOTOMCTBO, FreHeTUYECKMU
UOEeHTUYHOEe poauTensaM.

5. Mo3BonsieT N3y4nTb KapuoTun opraHnsma (B
meTtadpase).



* AMWUTO3 — 3TO AeneHue
NHTepda3Horo sapa nNyTem
nepeTsikkm 6e3 obpasoBaHUS
BEpETEHA AeNneHus.

3KOHOMMYHbIN (Mano
3Hepro3aTtpar)
npouecc
BOCNpPOMU3BOACTBA
KIeToK




LIN3OINOHUA

m Lun3oroHua (rp.schizo — pacllennsawn)— MHOXeCTBEHHOe
Decnonoe pasMHoOXeHUe y CNopoBUKOB, hopamMuHudcdepoB U
HEKOTOpPbIX BOAOPOCHEMN.

® Aapo KneTku (LUM3oHTa) Aenutcs NnyTeM ObICTPO crneayro wmx
ApYr 3a ApYyrom AeneHun Ha HecKornbKo saep, U BCA KIeTKa
3aTeM pacrnagaeTcs Ha COOTBeTCTBYloLlee YNCIO
oAHOAAEPHBbIX KIIETOK — Mepo30uUmos.




XEHUE

BETETATUBHOE PA3MH
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1, 2 — noykoBaHue

3 — BereTaTUBHbIMU opraHamu



 [lonoBoe pPa3MHOXeHue nMmeet npenmyliecTso no CpaBHEHUIO C Gecno-
NbiM, TaK KaK NI PUHNUMaAOT y4aCTue ABa poaAunUTens.

e 3urota HeceT B cebe HacneACTBEeHHbIEe NPU3HAKU 0O00OUX poauTerien, YTo
3Ha4YMUTeNbHO YBeNMYNBaeT HacneaCTBEHHYIO MU3MEHYMBOCTbL NMOTOMKOB U
NOBbLIWAaEeT X BO3MOXHOCTb B NPMUCNOCOGIEHUU K YCIIOBUSIM cpeabl

NMonoBoe Pa3MHOXeHune CcBA3aHO C O6pa3OBaHI/IeM
B NMOJNIOBbLIX OpraHax cneunanm3npo-

BaHHbIX KNETOK — , KOTOpble obpa3syloTca B
pe3ynkrate ocob6oro Tuna geneHus KneTokK —




| 3UrOTHBI |

B 3urote nocne
OnsI040TBOPEHUSA, YTO
NpuBOOUT K
obpasoBaHMio 300CMop
y BoZ4opocnen u
Muuenns rpnbos.

| MEKO3 |

FAMETHbIW

B nonoBbIx opraHax ,
npuBOOUT K
obpasoBaHUo rameT

| crioPoBHI |

Y CeMeHHbIX
pacTeHun NpuBOAUT K
obpasoBaHuto
ransongHoro
rametToduTa



O.
-

MEWNO3

2n 4c

0 1n 2¢

FamMeTbl

OcobeHHOCTbLIO NEPBOro AeneHnd
SIBMSAETCS CroXHasa 1 AnutenbHaga no
BpeMeHu npodasa.



MeTtadasa |

AHadasza |

Tenodaza |

Mpodaza 1 camaa npoaonxu-
TenbHas

%
ﬁH NPO®A3A 1

NMPO®A3A 1 (kpoccuHroBep)

Cnupanusauma XxpomaTmHa B 4BYXPO-
MaTUOHbIE XPOMOCOMbI; LLEHTPUONU
pacxogaTca K nositocam; conmxeHune
(KOHBHOraums) N YyKopovyeHue romo-
NOMMYHbIX XPOMOCOM C NOCIEeaYOLLNM
nepekpecToMm n 0OMeHOM roMosNorny-
HbIMW y4aCcTKamMn (KpOCCUHIroBep);
pacTBOpPEHUE saepHOMN 0BOMNOYKMN.



MeTadasa |

AHadaaza |

2,,

Tenodasza |

META®PAS3A 1

foMonornyHbie XpoMoCoOMbI
nonapHo pacnonararTcs Ha
3KBaToOpe M OTTarIkKuBalTCA
Apyr ot gpyra. Obpa3syertcs
BepeTeHo aeneHus. Hutu
BepeTeHa NPUKPennsarTcs K
ABYXPOMaTUAHbIM
XpomMmocomam.




Metadasza |

Mpodasza |

AHadaasa |

SO
/ N
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Tenodasa |

AHA®A3A 1

K nontocam pacxogarca
roMoOJSIoOrM4yHble XpOMOCOMbI,
cocTosilme N3 AByX Xpomatua.
NMponcxogut ymeHbLIeHUe
(pepyKumnsl) XxpomMocom y
NOJIKOCOB KJ1IeTKWU.



Ten(-)‘;asal TE"O¢A3A 1

MeTada3za | AHadasa |

B Tenodraze n3 kaxxaom napbl FOMONMOIMYHbLIX XPOMOCOM B AOYEPHUX KIleTKax
OKa3bliBaeTCA No OAHON, @ XPOMOCOMHbIN HAOOp CTaHOBUTCA

OpaHako Kaxagasi XxpoMocomMa COCTOUT U3 NO3TOMY KIleTKa
cpa3sy e NpUcTynaeT KO BTOPOMY AeSIeHMIO.



NMpodasza li MeTtadaaza AHnadaaza ll Tenodasa ll

BTtopoe menotunyeckoe aerneHuve uaget no tTuny mutosa. B aHadhase 2 K
nonrocam pacxogaTcs XpomMaTuabl, KOTOpPbIe U CTAHOBATCS AOYE€PHUMU
XpomMmocomamu. 3 Kaxxgom NCXoaHOM KIeTKM B pe3ynbraTte Memosa
obpa3syeTcsi YeTbipe KIIeTKU C ranfioungHbiM HAOOpPOM XPOMOCOM.
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E'D‘ nyTH

MuTto3bi
B KNnerkax
33popabilesoro

Mpodasa |
MeiHo3a

[AMETOIEHES

7/

N __[lepsoe peneHue

MeHo3a

AeneHue
MeiHo3a

Situeknerka

(MnTO3)

B penpoAayKTUBHbLIN
nepvop

(MHTLpd)asa)

He3HauunTenbHbIN
CnepmauumTt 1-ro
nopsiaka

(meno3)
lNMepBoe n BTOpPOE

MenoTuyeckoe
aeneHuve

l AerieHune

B aMOproHanbHbIN
nepuog

OnutenbHbLIN Nepuoa
OBoumTt 1-ro
nopsiaka

MNepBoe n BTOpOE
HepaBHOMepHoOe
MenoTnyeckoe

)



Pa3BuTMe ramMeT y LBETKOBbIX PaCTEHUN

_Fl.qpo
NbiNbLUeBON
TpyGKU

AviuekneTka (1n)

Meiios @ MuTto3

LleHTpanbHas
KneTtka (2n)

Kaxgoe nbinbueBoe 3epHO
pa3BMBaETCA U3 MaTEPUHCKOU
KITETKN MUKPOCMOPbI, KOTopas
npeTepneBaeT MeNos u
obpasyeTca 4 NbifbUEBbLIX
3epHa.

3apoabllleBbIN MELLOK
pa3BMBaEeTCs U3 ransiongHom
Meracnopsbl, Nosly4eHHoOU B
pesynsrarte MeEMOTUYECKOro
OeneHnsa MaTepUHCKON KNeTKn
MaKpOCMopbl.



Puc.1. CnepmaTto3ounabl: 1 — Kponu-
Ka, 2 — KPbICbl, 3 — MOPCKOMN CBUHKMU,
4 — yenoBeka, 5 — paka, 6 — nayka,

7 — XyKa, 8 — xBowa, 9 — mxa,

10 — nanopoTHuMKa.




ONNOAOTBOPEHHAR o
AWLEKNETKA
CNEPMATO30MA AWLEKNETKA "
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o Jlaxxe ecnu ot o6oux
poauTenen NOTOMKU nony4aroT
WOEHTUYHbIE MeHbl, AeUCTBUEe

CuATERCKN 3TUX FreHOB MOXET ObITb

pPa3fIUyHbIM, T.K. FeHbl HECYT
poANTENbCKUN «OTNeYaToK,
pa3fiMyHbIN Yy CaMLIOB U CaMOK,

KOTOPbIN BNUsIeT Ha

HOpMaribHOe pa3BuTue

opraHm3ma, a Takxe urpaet

posib B BO3HUKHOBEHUN
3aboneBaHun.

» SlBneHue, Korga npu
obpa3oBaHMM rameT y NOTOMKa
NPEeXHUN XPOMOCOMHbLIN
«OTMeYaTokK», NOosfy4YeHHbIN OT
poauTenien CTMpaeTcsi M ero

XPOMOCOMA HECET
OTUOBCKUU
«OTNEYATOK»
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‘//U UCXOAHBLIE «OTNEYATKU» CTUPAIOTCA ( l\ \

%K reHbl MAapKUpyroTcs B
_ COOTBETCTBUU C NOSIOM AAaHHOM
LA ) N T
S @ S ocobu, Ha3biBaeTcA




A
[TonoBo# OpraHusm

BN

INonoBo# opraHu3M

(2r) \

Meito3

I'amertsl

(n)

3urora
(2n)

I[TonoBoe nNoxoJiexue

(n) \
rameTodUT
/ et
\(7)

Cnoper Y
3urora
Becrnionoe 45
[IOKOJIeHHe
(2n)
criopogur

A — 3UroTHbIN MEN03: 3erieHble BOOOPOCHN, rpudbI.
B — raMmeTHbIN Meno3: N03BOHOYHbIE, MOJSIITHOCKMU,
YrieHUCcToHorne. B — cnopoBbi MeENO3: Dypeble,
KpacHble BO4OPOCNU 1 BCE BbICLLME pacTEHUS.



e [lpoucxoanT nogaepxaHMe Yucria XpomMocom us3
NOKOJIeHMUA B NOKOJrieHne. 3penble raMmeTbl Nony4aroT
ransiougHoe 4mncno (n) xpomocom, a npu
onnoaoTBOPEeHMN BOCCTaHaABIIMBAETCA XapaKTepHoe
ANA AaHHOro BuAaa AMnrionaHoe YMucrio XpomMmocom.

« Obpa3yeTcsa 6onbLIOE KONIMYECTBO HOBbIX
KOMOMHaUNN reHOB NPU KPOCCUHIOBEpPE U CITUAHUMN
ramet (KOMOMHaTMBHaA N3MEH4YUBOCTL), YTO AaeT
HOBbIN MaTepuan AnA 3BONOLUM (MOTOMKMU
OTNINYAKTCH OT poauTernen).



[MapTegoreHes

MapTeHoreHes (rp. 4eBCTBEHOE MPOUCXOXKOEHUE) — NJNOBOE
PasMHOMEeHne, Npm KOTOPOM pa3BIFTUE HOBOIrO opraHnu3mMa nponcxognT
N3 HEOMNNOOOTBOPEHHON ANLEKNETKN.

[

]

[CDaKyanaTMBHblﬁ] [ LIMKNUYHbIN ] [

Kak 6e3 onpopnor- Y pacdbHuin, Tnen
BOPEHUA, TaK U nocne

Hero: n4yenbl, MypaBbM,
KONoBpaTKu 4+ Q -oCceHblo

3 + QO = camMKu Bo3HMK Kak cnocob
BbDKMBaHUA U3-3a

Q — @ -nerom

Ob6s3aTenbHbIN
(o6nuraTHbIN)

Bce ocobu — caMku
(KaBka3ckaa ckanuctas

Awepuvua)
Bo3HUK Kak cnocob

BblKMBaHNA BUAa N3-3a
pr,D,HOCTeﬁ BCTpe4iun

¥ = camubl 6onbLwon rnbenm ocoben Apyr ¢ Apyrom
Bo3HUK Kak cnocob ocoben

perynauum

COOTHOLWEHUA nonos Y pacTeHuM (KpecTouBeTHbIe, CIIOXHOLBETHbIE, PO30LUBeTHbIE U Ap.)

napTeHoreHe3 Ha3biBaeTcH



KoHTponbHO — 00o6wWwarwmm tecT

1. B Kakou nepuopa KrneTto4yHoro LuKra yagBamBaeTcs KOJiuyecTBo
OHK? A)metadrasy, 0)npodasy, B)CUHTETUYECKMA Nepunog, I)
NPEeCcUHTETUYECKMI Nepunoa.

2. B kakon nepuoa MMUTO3a XPOMOCOMbI BbICTPauUBarOTCA NO
akBaTopy? A)B npodrasy, 0)B metadrasy, B)B aHadasy, r)s teriogasy.
3. Kakoe u3 coObITUM OTCYTCTBYET B MUTO3€ MO CPaBHEHUIO C
Mmeno3om? A)yasoeHne [HK, O)koHbroraumsa n kpoccuHrosep
XPOMOCOM, B)pacxoXxgeHne XpoOMOCOM K Nositocam.

4. Kakon Habop XpomMocom norny4aeTcs Npu MUTOTUYECKOM
aeneHnn? A)rannongHsin, 6)annnonaHbln, B)TPUNNOUAOHbIN.

5. Uto xapakTtepHoO Ans nepuona pgpobrneHusa (bnacromepoB)? A)
MEeNoTU4YecKoe aerneHune, 0) akTUBHbIN POCT KMETOK, B)KNETOYHas
cneumanusayus, r)MMTOTUYECKOE AENEHMeE.

6. HYem 3aBepLuaeTca npouecc onyniogoTBopeHnn? A)conmkeHnem
cnepmaTto3ounga c snuekneTkon, 0)NpoOHMKHOBEHMEM criepmMaTo3onia
B SINLEKIETKY, B)CNUAHMEM s4ep 1N obpa3oBaHUEM 3UTMOThI.

7. HepBHaa cuctema pa3BmBaeTcs U3: a)3HToAEePMEI, O)
Me304epPMbl, B)IKTOAEPMBI.



8. CKonbKo XxpomMaTtna B XpoMocoMe K KOHLUY muto3a? A)1, 0)2, B)3, 4.

9. AMOpPMOH B cTaguM racTpynbl: a)04HOCIONHLIN, ©)OBYXCITIONHEIN, B)
MHOIOCMOWHbIN,

10. Ecnn y nyen aunnongHbin HAOOP Xpomocom paBeH 32, To 16
XpomMmocomMaMm obnagaet: a)TpyTeHb, O)martka, B)paboyas nyena.

11. Kakon Habop XxpoMocom B aHAOCNEpMe 3ePHOBKMU MNMeHnUbI? A)
rannounaHsin, 0)aMnnongHbIv, B)TPUNIOUOHGLIN.

12. YTOo npoucxoanT B NOCTCUHTETUYECKY CTaauro uHtepcasbi? A)
POCT KITIETKM N CUHTE3 OpraHn4veckunx sellecTs, 6)yasoeHne HK, B)
HakonneHne ATO.

13. Kakoe geneHue nexunTt B OCHOBE NOMOBOro Ppa3MHOXeHUA? A)MnNTOo3s,
6)amMnTo3, B)MENO3, I')LLUM30rOHUS.

14. Yto obpa3yeTca B pe3ynbraTe oBoreHesa? A)crepmarosouns, 0)
SANLEKIIETKA, B)3UroTa, NKeTku tena.

15. Kakon Habop xpomMmocom OyaeT B KrieTke nocrie MeMoTU4eCcKoro
AerneHnsa, ecriu B MaTepPUHCKOU Obino 12 ?

16. I3 KaKkoro 3apoAabIeBoro fIMcTka oopa3yroTca MblillLbl?
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KOHTPOJNbHbLIU TECT

« 1.B; 2.0; 3.0; 4.0; 5.r; 6.8; 7.B; 8.a;
9.8; 10.a; 11.8B; 12.B; 13.B; 14.0.

* 15. 6 Xxpomocowm,
e 20. N3 Me3o0pepMbl;



