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* OnpeaennTe YNcno Xxpomocom (n) n ymcno
mosiekyn AHK (c) npn obpasosBaHum crnopbl
KYKYLLKMHA JibHa B Hayane AeneHuns
CMOPOroHMA 1 nocae nepsoro aeneHuna. OTeeT
obocHywuTe.



J/1eMeHTbl OTBeTa

[lepen Havyanom geneHunAa CnoporoHuAa Yncno
Xpomocom 2n n yncno monekyn AHK 4c;

Tak nponcxoamnT, NOTOMY YTO CNOPOTrOHUN
OTHOCUTCA K cnopoduTy (amnaounaeH), a nepes,
AenNeHnem XpomMmoCOMbl YABaNBAOTCA;

[locne nepBOro geneHmMa cCNoOpPoroHnAa YMcno
Xpomocom n un ynucao monekyn AHK 2c;

Tak nponucxoamT, NOTOMY YTO CNOPOroHUN AeNunTcH
MEMNO030M, Nocae NepBoro peayKUMoOHHOro geneHus
4YMCNO XPOMOCOM YMEHbLLaeTca BABOE, HO
XPOMOCOMbI YABOEHbI.



KaKkon XpOMOCOMHbIN Habop XxapaKTepeH ans
3aPOCTKa U 3apoablia naayHa? ObbacHuTe,
M3 KaKNX NUCXOOHbIX KNETOK U B pe3ybTaTte

KaKoro geneHmna obpasyroTca KAETKM 3apOoCTKa
M 3apoabllla naayHa?



J/1eMeHTbl OTBeTa

1) B KneTKkax 3apoablila naayHa AUnaouaHbIN
Habop xpomocom (2n).

2) B KneTKax 3apocTKa ranonaHbii Habop
Xpomocom (n),

3) 3apoapill naayHa (Kak 1 BCE pacTteHme),
Pa3BMBAOTCA U3 3UTOTbI C AUMNJIONOHbIM
Habopom xpomocom (2n) NyTEm MUTO3a.

3apocTOK obpasyeTcs U3 ran1ouaHom cnopbl (n)
nyTem MMUTO3a



Onpeaennte YMC/1I0 XPOMOCOM (Nn) n yncno
mosiekyn HK (c) B 3apocTKe nanopoTHMKA
nepea Hayaaom obpa3oBaHUA
CrepmaTo3omnaoB 1 nepes nepsbim geNeHNem
3nrotbl. OTBET 06OCHYMUTE.



J/1eMeHTbl OTBeTa

* 1.3apoCTOK NANOPOTHUKA (=rameToPpuT) —
ranaounaHbiv (nc); cnepmaTto3onabl
obpasytotca mmto3om. lNMepen Havyanom
MWUTO3a n2c, T.K. B UHTEpPa3e npomnsoLwna
penanKkauma AHK.

* 2.3urota amnnongHa 2n2c; nepeq nepsbim
aAeneHmem (a OHO y 3UroTbl MUTOTUYECKOE)
npoucxoant penankauma AHK: 2n4c.



KaKkon XpoOMOCOMHbIN Habop XxapaKTepeH ans
3aPOCTKa U B3POCNOro pacTeHuA
NanopoTHMKa? O6bACHUTE, N3 KAaKUX KNETOK
OHW Pa3BMBAOTCA.



Cxema pelwieHunA 3a4a4Ym BKAKOYaEeT:

* 33POCTOK NANOPOTHUKA UMEET ranionaHbii
Habop xpomocom — n;

* B3POC/0€ pacTeHUE NanopoTHMKA (cnopopuT)
MMeeT ANNIonAHbIN Habop Xxpomocom — 2n;

* 33POCTOK pa3BMBaETCS U3 ranJionaHom cnopobl;

* B3pPOC/I0€ pacTeHMe pa3BUBAETCA M3
ONN10A40TBOPEHHOU ANLEKNETKU — 3UTOTbI.



* Kakom XpOMOCOMHbIN Habop XxapaKTepeH And
Meracrnopbl U KNeToK sHA0CNepPMa COCHbI?
O6bACHUTE, N3 KaKUX UCXOAHbIX KNETOK U B
pe3yabTaTe, KaKoro aeneHnsa obpasyoTca sTu
KNETKMW.



OJ1eMeHTbl oTBeTa

1. B meracnopax rannouaHbii Habop xpomocom
(n), TaK KaK OHM 0OPa3YyOTCA U3 K/IETOK
cems3ayaTka (meracnopaHruma) c
ANNAOUAHbIM Habopom xpomocom (2n) NyTéEm
MeKno3a.

2. B KneTkax aHgocnepma ranjonaHbiv Habop
XpoMocom (n), TaK KaK aHAocCnepm
dbopmupyeTca n3 ranonaHbix meracnop (n)
nyTem mMnUTO3a.



 KaKoM XpOMOCOMHbIN Habop XapaKTepeH And

KNIETOK YellyeK MYXCKOM LLULLIKU U
MUKpocnopbl enin? O6bACHUTE, U3 KaKUX

MCXOAHbIX KNETOK N B pe3y/ibTaTe KaKoro
neneHna oHn obpasytoTcA.



OJ1eMeHTbl oTBeTa

1) B KNE€TKaxX MY*KCKUX WIMNLWIEK ANUNTIONAHbIN
Habop xpomocom — 2n;

2) B My*KCKOM cnope (Mmnkpocnope)
rannonaHbi Habop Xpomocom — n;
3) MyXCKMe WWNLWKN pa3BUBAOTCA U3

AUNIOUAHbIX KNeToKk cnopoduTa (B3pocaoro
pacTeHuna) B pe3yabTaTe MUTO33;

4) my¥KcKana crnopa obpasyeTca U3 KNeTokK
CMOPAHIUA B LUMLLIKAX B pe3y/sibTaTe Meino3a



 KaKoM XpOMOCOMHbIN Habop XapaKTepeH And
KNETOK Yellyn XKEeHCKUX LWNLLIEK U KEHCKOU
cnopbl enn? OBbACHNTE, N3 KaKUX NCXOAHbIX
KNEeTOK U B pe3yanbTaTe KaKoro AesneHuns
06pa3yTCA KNETKM WULLKMN N Meracnopa enu.



J/1eMmeHTbl OTBeTa:

1) B KNeTKax }KEeHCKUxX WulleKk AMnaAouaHbin
Habop xpomocom — 2n;

2) B }K€HCKOM cnope rannouaHbii Habop
XPOMOCOM — n;

3) }KeHCKMe WNLLKKN pa3BMBatOTCA U3
AUNIONAHbBIX KNeToK cnopoduTa (B3pocaoro
pacTeHus) B pe3yabTaTe MMUTO33;

4) »keHcKas crnopa obpasyeTca U3 KeToK
CNOPaHrma B LUMLLKAX B pe3y/ibTaTe Meno3a



* OnpeaennTe YNcno Xxpomocom (n) n ymcno
monekyn [IHK (c) npu popmmnpoBaHmnm
Mbl/IbLLEBOTO 3epHa COCHbI Nepea Havyaaom
AenNeHna MaTePUHCKON KNETKN MUKPOCMNOPbI U
Ka*KOon KneTku TeTpaabl MuKkpocnop. OTeeT
obocHywuTe.



J/1eMeHTbl OTBeTa

[lepen Ha4YanoM geneHnAa maTepuHCKana KeTKa
MWKPOCNOPbl UMEeeT YUCN0 XPOMOCOM 2N U YUCNO0
mosiekyn [1HK 4c;

Tak nponucxoamT, NOTOMY YTO K/1ieTKa OTHOCUTCS K
cnopoduty (AMnaonaHa), a nepes aeneHnem
XPOMOCOMbI YABanBatOTCA;

B KaxKaou KneTke TeTpaabl MMKPOCAOP YNCNO
XPOMOCOM N U Yncao monekyn [HK c;

Tak nponucxoamT, NOTOMY 4YTO TeTpaga MUKPOCHOP
obpa3yeTcsa B pe3yabTate Menosa.



* Onpepennte XpoOMOCOMHbIN Habop KNeTok
OCHOBHOM TKaHU N CNepMUeB LBETKOBOIO
pacTeHus. B pe3synbTaTte Kakoro Tmna geneHus

N N3 KaKUX KJIETOK 3TN XPOMOCOMHbIE Habopbl
obpa3yroTca?



J/1eMmeHTbl OTBeTa:

* XpPOMOCOMHbIN Habop KNETOK OCHOBHOM TKaHM
ANNNOUAHbIN

e XpOMOCOMHbIN Habop cnepmmnes ranJouaHbIN

* KNeTKn OCHOBHOM TKaHU POPMUPYIOTCA U3
o6pa3oBaTeNbHOMN TKAHU, AUNAOUAHbIE KNETKU
KOTOPOMW AeNATCa MUTO30M; cnepmmm obpasyroTca us

ran1onaHoOnN reHepPaTUBHOM KNETKN, KOTOpPasA
AennTca MUTO30M



KaKkon XpOMOCOMHbIN Habop XapaKTepeH Ans KNeToK 8-
AA0EPHOro 3apoAbllEeBOro MewkKa U 3apoabilleBOU
MOYKM CeEMEHM nweHnubl? O6bACHUTE, U3 KAKUX

MCXOAHbIX KNETOK N B pe3y/ibTaTe KaKoro aesieHuns
OHW 0bpa3ytoTcA.



J/1eMmeHTbl OTBeTa:

1) KNeTkn BoCbMUAAEPHOro 3apoablLEeBOro
MeLLKa ranaounaHbie — n;

2) B KNeTKax 3apodbilLeBON MOYEYKM
ANNAOUAHbIM Habop Xxpomocom — 2n;

3) KNeTKku 3apobliLLieBOM NOYEYKN Pa3BUBALOTCS
13 3UroTbl B pe3y/sibTaTe MUTO33;

4) KNeTKM BOCbMMAAEPHOIO 3apO/AblLLEBOrO
MELLKa Pa3BMBAOTCA U3 }KEHCKOW Cnopbl

MNTO30M



KaKkon XpoOMOCOMHbIN Habop XxapaKTepeH ans
KNEeTOK NNCTbeB charHyma n CroporoHa
(KopobHOUKM Ha HOXKKE)?



J/1eMmeHTbl OTBeTa:

1) B KNneTKkax IMcTbeB cParHyma ranionaHbin
Habop xpomocom — n,

2) B KneTKax cnoporoHa (Kopoboukn Ha HOXKKe)
ANnaonaHbin Habop xpomocom — 2n;

3) B3pocnoe pacteHne charHyma — rametopuT,
pa3BMBaeTCs U3 CNOPbI B NPOLLecce MUTO3a;

4) cnoporoH (KoOpobo4YKM Ha HOXKKe) —
cnopoduT, pa3BMBaAETCA U3 3UTOTbI B
pe3yabTaTe MUTO3a.



* Kakon XpoMOCOMHbIN Habop coaepxat
KNIETKM Kambusa 1 saHaocnepma CeMeHU
LLBETKOBOro pacteHmna? ObbACHUTE, U3 KaKUX
MCXOAHbIX KNETOK 1 B pe3y/ibTaTe KaKoro
aeneHna obpasyoTca 3T KNEeTKW.



J/1eMeHTbl OTBeTa

1. Habop xpomocom Knetok Kambua 2n,
sHAocnepma 3n;

2. KneTtkn kKambua obpasyroTca nyrem mMmTo3a
ANNNIOUAHDBIX KIETOK 3apoabllla CEMEHU
(3UroTol);

3. dHaocnepm obpasyeTca Npm ABONHOM
OMNJI040TBOPEHMMN U3 ABYX LEHTPA/IbHbIX
agep (2n) n cnepmua (n)



* KaKoM XpOMOCOMHbIN Habop XxapaKTepeH And
aaep KNeTok annaepmmca InMCTa u
BOCbMMAAEPHOro 3apoAbIlLEeBOro MeLKa
cemA3avyaTKa LBETKOBOro pacteHuma?
Ob6BbACHUTE, N3 KAKNX UCXOAHbIX KNETOK U B
pe3ynbTaTe Kakoro geneHunsa ob6pasyroTca 3T
KNEeTKMW.



J/1eMeHTbl OTBeTa

Habop xpomocom KNeToK anngepmmca IMcTa 2n;
aapa (KneTkm) BocbMmnagepHOro 3apoblLLieBoro
MeLLKa MMetoT Mo N XPOMOCOM;

KneTkn Bcex opraHoB pacTeHUs pa3BUBatlOTCA U3
3apoaplLla (3nroTbl) NyTeEM MUTO33;

KneTkn BocbMUsSAepPHOro 3apobllleBOro MeLlKka
obpa3ytoTca U3 rani1onaHON meracnopbl B
pesy/sbTaTe MUTO3a



Kakon XpOMOCOMHbIN Habop XapaKTepeH ans
MaKpocnopbl, U3 KOTOPOU B Aa/iIbHEULLEM
dopmupyeTcs BOCbMUAAEPHbIN
3apoablLlLIEBbIM MELWOK U ANLLEKNETKA
LBEeTKOBOro pacteHna? ObbACHUTE, N3 KaKUX
MCXOOHbIX KNETOK U B pe3y/1bTaTe KaKoro
aeneHnsa obpasyoTca MMKpocnopa u
ANLEKNeTKa.



Cxema pelieHunA 3a4a4Ym BKAOYaeT

* 1) Habop xpomocom MmaKpocnopbl — N,
ANUEKNETKU — N;

* 2) MUKpocnopa obpasyeTca U3 KNeTKK
MaKpOCNopaHrusa cemasayaTka NyTém menosa;

* 3) AnueKkneTka obpasyeTcsa N3 makpocnopbl
nyTem MMUTO3a



* Onpepennte XpoOMOCOMHbIN Habop KNeTok
OCHOBHOM TKaHU N CNepMUeB LBETKOBOIO
pacTeHus. B pe3synbTaTte Kakoro Tmna geneHus

N N3 KaKUX KJIETOK 3TN XPOMOCOMHbIE Habopbl
obpa3yroTca?



J/1eMeHTbl OTBeTa:

XPOMOCOMHbIN HAbOp KNEeTOK OCHOBHOM
TKaHW ANNAONAHbIN

XpOMOCOMHbIN HAbOPp cnepmmueB ranJIoUaHbI

KneTkn oCHOBHOM TKaHU GOpPMUPYIOTCA U3
obpa3oBaTeIbHOMN TKAaHU, ANNNONAHbIE
KNETKN KOTOPOU AeNATCA MUTO30M;

Cnepmmnmn obpasyroTcsa U3 ran1ongHomn
reHepPaTUBHOMN KNEeTKN, KoTopasa AenTCA
MUTO30M



Onpeaennte YMC/1I0 XPOMOCOM (Nn) n yncno
monekyn [IHK (c) npu popmmnpoBaHmnm
Mbl/IbLLEBOTO 3epHa COCHbI Nepea Havyaaom
AenNeHna MaTePUHCKON KNETKN MUKPOCMNOPbI U
Ka*KOon KneTku TeTpaabl MuKkpocnop. OTeeT
obocHywuTe.



J/1eMeHTbl OTBeTa

1. MaTepuHCKaa KneTka MUKPOCMopbl
annnonaHa (2n2c), Kak Becb cnopopuT
(B3pocnas cocHa). [Nepen Hayanom aeneHus
NHK ynBanBaetcs, T.e Habop byaeT 2n4c.

2. MbinbueBoe 3ePHO COCHbI (= MY»KCKOWM
rameTopuT) obpasyeTcs MMTO30M U3
ranionaHom mukpocnopesl (nc). Nepepn,
Hayanom aeneHuna AHK yaBanBaetca, T.e
Habop byaeT n2c.



