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KN3SHEHHBIE UMKI1bI U
TAMETOIEHE3 Y PACTEHUW



AJIEMEHTbI COOEPXAHWUA, MPOBEPAEMbIE
HAEINS

2./ KneTtka - reHeTnyeckas eauHuLLa XMBOro.

XpOMOCOMbI, UX CTpoeHue (dbopma 1 pasmepsbl) U
doyHKUMK. Yecrno XpoMoCcoM 1 UX BUOOBOE NOCTOSAHCTBO.

ComaTtun4veckue 1 nosnioBbie KNeTKU. XXU3HEHHbIW LUK
KNEeTKN: HTepdbasa n MMUTO3.

MwuT03 — geneHne comaTmnyeckux knetTok. Meno3s. ®asbl
MWUTO3a N Meno3a. PasBnTne NosioBbIX KMETOK Y pacTeHuu
N XXKMBOTHbIX. [lenieHne KneTkn — oCHoBa pocTa, pa3BUTUS
N pa3MHOXeHUA opraHn3mMoB. Ponb Menosa n MnuTosa



B JKWM3HEHHbIX LUUKNax OopraHM3MoB,
PA3MHOXatOLLNXCH NOSTIOBbIM cnocobom,
BblOenatT nBe doasbl
— 2arnJIoUGHYI0 N OUINJIOUCHYIO.
OTHOCUTENbHAaA NPOAOITKUTENBHOCTb 3TUX d0a3
BapbMpyeTcs Yy npeactaBUTENeEn pasfinyHbIX
rpynn XXnBbIX OpraHnM3mMoB. Tak, y NpoCcTenLLInx u
rpnboB npeobrnagaetr rannounaHas gasa, a y
BbICLLUMX PACTEHUN U XXUBOTHbIX — AUMNIOUAHAS.
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YonnHeHne aunnoumgHou @asbl B xXoA4e
9BOMOLUMN ODOBACHAETCHA MNpenMyLLeCTBaAMU
ONNIOUAHONo0 COCTOAHUA nepen rannounaHbIM.

bnarogaps reTepo3nNroTHOCTH 7
PELIECCUBHOCTM B AUMNIIOUOHOM COCTOSIHUU
COXPaHAITCH 7 HaKanMBaloTCH

pa3HooOpa3Hble annenu. JOTO MOoBbIWAET
O0ObEM  TreHeTun4yeckon  uHopmMaLun B
reHopoHaax nonyndauuMm v BUOOB, BedeT K
obpa3oBaHUIO  pe3epBa  HacregcTBEHHOMU
M3MEHYMBOCTW, YTO MNEPCNEKTUBHO AONA
OanbHeuwen assonwouun. B To Xe Bpema Yy
reTepo3nrot BpegHble peueccuBHbIE annenu
He oOKa3blBaloT BIUAHUA Ha  pasBuUTHE
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TEPMWHDBI

CnopoduTt — agunnomngHas MHoroknetTodyHasa dasa
B XM3HEHHOM LVKIe, pa3BMBaloLLancs us
OMMOAOTBOPEHHOW ANLIEKNETKN NN 3UTOTbI U
npousBoAsLLas crnopbi.

lameTodpuT — rannoungHaa gasa B )KU3HEHHOM
LMKIe, pa3sBmBatoLLlasdcs U3 cnop 1 nponssoasLias
NOsioBbIe KIMETKU (raMeThbl).

Cnopa-Bcerga rannougHa, pasBMBaeTCcHd Ha
cnopoduTe, BCerga nyrem mMenoaa.

[[ameTa - Bcerga ranfiongHa, pa3BnBaeTcsa Ha
rannonaHoM rametToouTe.



TEPMWHDBI

[Tocne cnusHua rameT (n) obpasyeTca 3uroTta
C AunnonaHbIM Habopom Xpomocom (2n), a us
Hee pa3BUBaETCHA NYTEM MUTO3a becnorioe
nokorneHue — cnopodut (2n). B cneymanbHbIX
opraHax - cnopaHrusax (2n) cnopoduta (2n)
nocne Mmenosa obpasyroTcs rannouaHblie crnopsbl
(n), Nnpn geneHnmn KoTopbIX MUTO30M
Pa3BMBAIOTCH HOBblE raMeToduThbl (N).



O0o0LeHHanA cxemMa XKU3HEeHHOro LmKna
pacTeHus, y KOTOporo HabnropaeTtcs
yepenoBaHue NOKOSIEHUW

AMETO®MT (n)
/ (monosasi cTajus)

Cnopesl (n) Muto3

/ Myxckas Kenckas

Meno ramera (n) ramera (n)
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B >KM3HEeHHOM LMKIe 3enéHblX Bogopocnen npeodbnaaaet rametTodmT (), TO eCTb KNETKU
nx cnoesuvwa rannougHbl (n). [Mpu HacTynneHMn HeBNaronpuUATHBLIX YCHOBUM
(noxonogaHue, nepecbixaHne BOAOEMA) MPOMCXOOUT MOMOBOE pa3MHOXEeHne -
obpasytloTca rameTtbl (N), KOTOpble NOMapHO crnuBakoTca B 3uroty (2n). 3urota (2n),
NoKpbITass 060NOYKON 3UMYET, MOCIIE Yero Nnpu HacTynrieHMn dnaronpusTHLIX YCOBUN
aenntca Meno3oM ¢ obpasoBaHMeEM rannoungHbix cnop (n), U3 KOTOPbIX pas3BUBatOTCS



PazmHOXeHMe xnammaomMoHagbl

3anyctuTb




HEPELOBARVIE NOKOJIERVIW Y
XITAMNOOMOHALDI

IraMcCThbI

CIIOpPHI N

OJaronpuUsITHHIC
YCIIOBUS

HEOJIaronmpusITHBIC
YCIIOBHS

3UT0TAa

Bapocnasi ocobb (N) - MUTO3 — rameThl (N) — ONfIoA0TBOPEHUE — 3uroTa (2n) — Menos —
cnopbl (N) - MUTO3 — HOBbIE 0cobM (N).



YepemoBaHne NOKOJIEHUMN Y BOIOPOCIIEN

IIOJIOBOEC

Oecmosoe

HEOIaronpusiTHhIC
YCIIOBHUS

OmaronpusiTHbIC
YCIIOBHSI




*XN3HEHHbIN LINKIT MHOTOKNETOUYHOW
3ENNEHOWV BOOOPOCIIN YIIOTPUKCA

Pa3MHOXeHne MHOroKneTo4YHoOu HUTHYaATOMN 3eNEHOU BOAOPOCHU YNOTPUKCaA




[TPAKTUKYM

3apava 1. Kakon Habop XpoMOCOM xapakTepeH Assl KINeToK CnoesuLua
ynotpukca un ans ero ramet? O0bsCHUTE, U3 KaKNX UCXOOHbIX KNETOK U B
pesynbrarte, Kakoro AeneHns oHM obpasyroTcs.

OTBeT:

1.B kneTkax crnoeswuiLia rannovHbii HAbop XPOMOCOM (N), OHX pa3BMBaIOTCH
13 crnopbl C ransiongHbiM HabopoM XPOMOCOM (N) NYTEM MUTO3A.

2.B ramertax rannounaHbii Habop Xpomocom (n), OHM 0BpPa3yOTCA U3 KINETOK
CnoeswvLLa c ranfionaHbiM Habopom XxpoMocom (n) NyTEM MUTO3A.

3apava 2. Kakol Habop XpOMOCOM XapaKTepeH Ans 3UroTbl 1 Arns crop
3enéHbix Bogopocnen? OBbACHUTE, U3 KaKUX UCXOAHbLIX KNETOK U KakK OHU
obpasytoTcs.

OTBerT:

1.B 3urote gunnoungHbeln Habop xpomocoM (2n), oHa obpasyeTcs npu
CNUSIHAN raMeT ¢ ranniongHbiM Habopom Xpomocom (N).

2.B cnopax rannounaHeii Habop Xpomocom (n), OHM 0BpasyoTCA 13 3UroThl C
OANNIonaHbIM Habopom XpoMocoMm (2n) NyTEM meno3a.



XUSHEHHbIV LIKIN MXOB (KYKYLLKWH JTEH).

Y MXOB B UUKNE  pasBUTUS
npeobnagaeT NofioBoe NOKosieHme (n).
JlnctoctebernbHble pacTeHUss MXOB —
pa3genbHononbie rametoduTbl (N).
Ha MY>KCKMNX pacTEHUAX (n)
dbopmupyrotca  aHTepuaum (n) co
cnepmarosongamu (n), Ha XeHcknx (n)
— apxeroHuu (n) c anuekneTkamu (n).
C nomollbio Boabl (BO BpeMsi O0OXAS)
cnepmaro3ounabl  (n) nonagawoT K
SAnLEeKneTkam (n), NponcxoanT
OnnogoTBOPEHUE, BO3HUKAET 3UroTa
(2n). 3urota HaxoAuUTCA Ha >KEHCKOM
rametocute (n), oOHa  genutcs
MUTO30M W pa3BMBaeTcs crnopoduTt
(2n) — KOopob6o4ka Ha HOXKe. Takum
obpasom, cropodut (2n) y MX0B
XKUBET 3a CYET XXEHCKOro rametodura

(n).

B kopobouyke crnopodmTta (2n)
nyTéM Menos3a obpasyloTcs cnopbl
(n). 3 cnop (n) nytém wmuTo3a
Pa3BMBAOTCA CHavana npenpoCcTKU
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XUSHEHHbIN LIKJT MXA

OnNJoAO0TBOPEHUE

FTAMETO®UTHOE
NOKOJIEHUE

XKeHckmin \\ ' My ckon
rameToduT ¥

MyxCKkue NONoBbIE JKeHCKUe NONoBbie
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‘ | HaKpLITaa
Mporonema ¢ KOTMMN G 3penwin
now cno T
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YepeaoBaHune NoKoneHnM y MOXooopa3HbIX
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Kopobouka-
cnopoduT (2n)

% 3urota (2n) Mpopacratowasn

crnopa

AnuekneTka (1n) Monopoe
pacreHue-

rametodput (1n)

Onnonowopemae

XKeHckun
rametoduTt (1n)

OpraHbl BeretaTMBHOro
pasMHOXeHUa

xxntfrzzl:m (1n) Bipornee
pacreHue-
BbigogkoBas rametoduT (1n)

rno4yka

BeiBogkoBsie
BETOYKM




[TPAKTUKYM

3agaya 3. Kako XpoOMOCOMHBIN HAbop XxapaKkTepeH Ansi raMeT 1 crnop
KYKYLWIKMHA NbHa? OBBbACHUTE, N3 KaKUX UCXOAHbIX KNETOK U B pe3ynbraTe,
Kakoro geneHunst oHm obpasyroTcs.

OTBeT:

1.B rameTax Mxa KyKyLLUKMHA NbHa ranfiongHbin HAbop XpoMocoMm (n), OHU
obpasyroTca U3 aHTepuameB (N) U apXeroHneB (N) MY>KCKOTo 1 KEHCKOro
raMeToUTOB C ranfiongHelM HabopoOM XPOMOCOM (N) MYTEM MUTO3a.

2.B cnopax rannounaHbii HAbop Xxpomocom (n), OHM 0BPa3yOTCS U3 KINETOK
cnopoguTa - KOpobOUKM Ha HOXKKE C ANNIoNAHLIM HabopoM Xpomocom (2n)
NyTEM Meno3a.

3agava 4. Kakon XpoOMOCOMHbIM Habop XxapaKTepeH Ans KNeToK INCTLEB U
KOPOBOOUKM Ha HOXKKE KYKYLLKMHA NbHa? O0bACHUTE, U3 KaKNX NCXOAHbIX KITETOK
N B peayribTaTe, Kakoro aeneHnst oHn oopasyoTcs.

OTBeT:

1.B kneTkax NMMCTbEB KYKYLLKMHA fNbHA ranfiougHbivi HAbop XpomMocom (n), OHW,
KaK 1 BCE pacTeHue, pa3BmBatoTCs U3 Criopbl ¢ ransiongHblM HabopoMm XPOMOCOM
(n) nyTéM MmTO3A.

2. B kneTkax KopoboUyKn Ha HOXKe AUMMOnAHbIN Habop Xpomocom (2n), oHa
pa3BMBaETCA U3 3Ur0Thl C AMNNTONAHBIM HADOPOM XPOMOCOM (2N) NYyTEM
MWUTO3a.



*XUSHEHHbIV LIMKN MANOPOTHUKOB.

Y nanopoTHUKOB (TakXe XBOLLEW, MNflayHOB) B
XXM3HEHHOM UMKne npeobnagaet crnopodut (2n). Ha
HKHEN CTOPOHE NUCTLEB pacTeHNs (2n) pasBuBatoTCS
crnopaHrum (2n), B KOTOPbIX NyTEM Meiio3a 0bpasytoTcs
crnopsl (N). 3 cnopsl (n), nonaBLIeEn BO BIIAXXHYHO MOYBY,
npopacTaeT 3apoCcToK (N) — odboenonbIn rameTouT.
Ha ero HMxXHen CToOpoHe pa3BMBaOTCA aHTepuanm (N) n
apxeroHum (n), a B HUX NYTEM MUTO3a 0bpasyroTCH
cnepmaro3ounabl (N) n anueknetkn (n). C kanenbkamu
poCbl UNKU [OOXAEBOW BoOAbl crnepmaro3ouabl  (n)
nonagaroT K suuekneTkam (n), obpasyercsa surorta (2n), a
N3 Hee — 3apoblLl HOBOro pacTeHus (2n).
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[TPAKTUKYM

3agada 5. Kakon XpoMOCOMHbIN HAbop XxapakTepeH Ans
NNCTbEB (BaK) 1 3apocTka NanopoTHUKa? O6bACHUTE, U3
KaknX UCXOAHbIX KINETOK U B pe3ynbTaTte, Kakoro geneHus
0DpasyoTCs 9TU KIETKMW.

OTBeT:

1.B kneTkax nNMcTbeB NanopoTHUKa AUNIonaHbIN Habop
XPOMOCOM (2n), TaK OHW, KaK 1 BCE pacTeHne, pa3BuBaloTcs
N3 3UroTbl C AUNIIonaHbIM HAbopoM XpoOMOCOM (2N) NYTEM
MUTO3a.

2. B kneTkax 3apocTka rannonaHbin Habop XpoMocom (n), Tak
KaK 3apOCTOK 0bpa3syeTcs U3 rannongHoun criopsbl (N) NyTem
MUTO3a.



*XN3HEHHbLIV UMKN TONOCEMEHHbIX
PACTEHU (COCHA).

JlnctoctebenbHOE pacTeHne rofiloCEMEHHbIX pacTeHNn — cnopoduT (2n),
Ha KOTOPOM Pa3BUBAIOTCS XXEHCKNE N MYXXCKMe LLUNLLKK (2N).

Ha 4yewyukax >XeHCKMUX LUULLIEK pacrofioXeHbl cemMA3adaTkyu -
meracnopaHrim (2n), B KOTOpPbIX NyTEM Meno3a obpasytotcs 4 meracnopsl (n),
3 U3 HMX NorndaroT, a N3 OCTaBLLUENCHA — PA3BMBAETCA YKEHCKUI raMeTodouT —
sHaocnepm (n) ¢ ABYyMsi apxeroHusmun (n). B apxeroHuax obpasykotca 2
auuekneTkn (n), ogHa normbaer.

Ha yellymkax My»XCKUX LUMLLIEK pacronararTca MbifibLEBbIE MELUKU —
MUKPOCNOpaHrMn (2n), B KOTOPbIX NYyTEM Meno3a obpasyoTcd MUKPOCMHOPbI
(n), U3 HNX pas3BMBAOTCA MYXCKME rametouTbl — MNbifibUEBbLIE 3EPHA (N),
cocTosiumMe U3 ABYX ranfiouaHbIX KNeTok (BeretatTuBHOW U reHepaTuBHOW) U
OBYX BO3QYLUHbIX KAMep.

[MbinbueBble 3€pHa (N) (NbiNbLA) BETPOM NMEPEHOCATCS HA XXEHCKME LLUULLIKN,
rae MMTO30M U3 reHepaTMBHOW KNeTku (n) obpasytoTtca 2 cnepmus (n), a U3
BeretaTueHou (n) - NbinbLieBas Tpyoka (n), BpacTatollas BHYyTPb cemsidayaTka
M JocTaBnstoLlasi cnepmum (n) K anuekneTke (n). OanH cnepmuin norndaer, a
BTOPOW y4acTBYeT B OMNMOA0TBOPEHUM, 0OpasyeTcsa 3urota (2n), U3 KOTOPOM
MUTO30M DOPMUPYETCA 3apoablll pacteHns (2n).

B pe3ynbraTte n3 cemsizadyatka hopmMmpyeTcsa cemMs, NMOKPbITOE KOXKYPOWU U
coaepallee BHyTpu 3apoabiul (2n) u angocnepm (n).
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Cema cocHal

1

3apoibill CEMEHU

!

MNpopocTok

1

CocHa (cnopodouT)

HeHCKMe WUILKK MyiCKUE WIKMLWKK
L T
CemazayaTku Ha YEeLYAX WKULWKKA, CNOPaHruK CnopaHruu Hauewyax WHULLKKY
{aHyTpM cemazavaTra) T
L Meioa
Mestoa MHoOro menkux MMKpoOCnop, BCE CNOphbI pa3BuBaloTca
4 KpynHble meracnopsl, 1 cnopa pa3lsueaeTcs,
a 3 oTMupaloT l
T Myxcko# 3apocTok — MUKporameToduT (NblNbYesoe
3EPHO C BETETATUBHOM U MEHEPATUBHOMW KNETRAMM)
MEeHCKUMM 3apOCTOK — MeraraMeToduT T
(aHoocnepm ¢ BEYMA ApXEroHUaMuU)
1 MbiAbya NEpEHOCUTCA BETPOM Ha CEMA3AYATKM M
npopacTaer

B apxeroHuax HaxoauTca no O4HOM

L

AMLERNETRE

Mbinbya M3 BErETATMBHOM KNETKWM 0B pa3yeT nuinbye-
BYIO TPYOKY, PACTYILYIO BHYTPh CEMA3aYaTRA

!

Mo neinbyesok TpyOKE C TOKOM UMTONNA3MbI AOCTAB-
NATCA ABa cnepMui, oBpa3dosasluMXCa U3 reHepa-
TUBHOM KNETKU

! )

Slyernetka (n) onnogoTEOPAETCA OAHMUM cnepmuem (n), BTOPOM cnepmuit norubaer

l

3urota (2n)  —— 3apogbiw cemeHu (2n), OKPYXEHHBIW
aHgocnepmom (n) U CEMEHHOM KOMXCYPOW

Cema cocHbl




[TIPAKTUKYM

3agadva 6. Kakon XxpoMOCOMHbIN Habop xapakTepeH ANd KNETOK MbifNbLEBOro
3epHa n cnepmmeB cocHbl? OBBbACHUTE, N3 KaKUX MCXOOHbIX KNETOK U B
pesyrnbraTte, Kakoro geneHns obpasyroTcs 3TU KNETKN.

OTBeT:

1.B kneTtkax nbinbLEBOro 3epHa rannonaHbli Habop XpoMocoM (), Tak Kak
OHO 0bpasyeTcs U3 ransiougHon MMKpocnopsbl (N) NyTeEM MUTO3a.

2.B cnepmusx rannonaHbin Habop xpomocom (Nn), Tak Kak OHKM 00pa3ytoTca U3
reHepaTMBHOM KINETKN MbINbLEBOro 3epHa C rannonaHbiM HabopoM XpoOMOCOM
(n) nyTém muto3a.

3agadva /. Kakon XpOMOCOMHBIN HAbop XapaKkTepeH Anst Meracnopbl 1 KNETOK
SHOocnepma cocHbl? OBbACHUTE, U3 KaKNX UCXOAHbIX KNETOK U B pe3yrnbrarTe,
Kakoro geneHuns obpasyoTca 3TU KINEeTKW.

OTBeT:

1.B meracnopax rannongHbin Habop XxpoMocoM (n), Tak Kak OHM 0bpa3syroTcs
13 KNETOK cemgsadaTtka (MeracnopaHris) ¢ AunnouaHsIM Habopom XpoOMOCOoM
(2n) nytém menoasa.

2.B kneTkax sHOoocnepmMa rannonaHbii Habop XpoMocom (n), Tak Kak
aHOocnepm popmMmpyeTcs N3 ranfiongHbix meracnop (n) NyTém MmMTo3a.



KUSHEHHbIV LINKIT
[MOKPbLITOCEMEHHbLIX PACTEHUW.

[ToKpbITOCEMEHHbIE pacTeHNs ABNATCA cnopodutamm (2n). OpraHom mnx
MONOBOI0 Pa3MHOXEHNSA SABISETCA LIBETOK.

B 3aBs31 NeCTUKOB LIBETKA HAXOAATCA ceMsaA3adyaTtku — meracnopanrum (2n), raoe
npoucxoamt Mmenos n obpasytotca 4 meracnopsi (n), 3 U3 HUX NnormdatoT, a U3
OCTaBLUENCS — Pa3BMBAETCSH KEHCKUN raMeTouT — 3apodblLLEBbLIAN MELLOK U3 8
KNETOK (N), ogHa U3 HUX — anuekneTka (n), a ABe CNNBatOTCS B O4HY — KPYMHYHO
(LeHTpanbHY0) KNETKY ¢ AMNNonagHbLIM HAbopom XpomMocom (2n).

B MukpocnopaHrusix (2n) nblfibHUKOB ThIYMHOK NYyTEM Meno3a obpasytoTcs \
MUKPOCHOPbI (N), N3 KOTOPbIX Pa3BUBAOTCS MYXXCKME rameTounTbl — NbifbLEBbLIE 3EPHA
(n), cocTosdLMne 13 ABYX rannonaHbIX KNeTok (BeretTatuBHOWM U reHepaTuBHON).

[Mocne onbineHnsa M3 reHepaTuBHOM KNeTku (N) obpasytotca 2 cnepmus (n), a n3a
BeretaTtMBHOM (N) — NbifbUeBasa Tpybka (n), BpacTarowasa BHYTPb ceEMsi3adaTka U
OocTaBnsawLas cnepmum (n) K sngekneTke (N) n ueHTpanbHom knetke (2n) . OanH
cnepmuin (n) cnnBaeTcs ¢ anuekneTkon (n) n obpasyetcs 3urota (2n), N3 KOTOPOW
MUTO30M (hopMUpyeTCAa 3apoabiLl pacteHus (2n). Bropon cnepmuin (n) cnmBaeTtcs
LieHTpanbHOW KNeTkon (2n) c obpasoBaHnem TpunnongHoro aHaocnepma (3n). Takoe
ONNOAOTBOPEHMNE Y NOKPLITOCEMEHHBIX PACTEHU Ha3bIBAETCS ABOUHbBIM.

B pesynbrate n3 cemsidadatka dopMmnpyeTcst CeEMs, MOKPbLITOE KOXYPOU U
cogepalluee BHYTpu 3apoabill (2n) n angocnepm (3n).



YepenoBaHue MOKOJIEHUM Y TOKPbITOCEMEHHBIX
7
I1os10BOE

fecrionoe Slé /
T AL 2y




Cxema pa3BUTHA 3apOAbIIIEBOro Melika (3JKeHCKOro

ramerogura)
AR e

n On ] — MakpoCHnopouuT;
O 2 — nuana;
i 3 — TeTpana; Makpocmnop;
2n 1 1
UMeﬁOCi v Meno3 \/ Meiio3 4 | AACPHBIM MCIIIOK U TPHU
1 — 9 — 3 . OTMUPAIOIIME MAKPOCIOPHI;

On
O
4 [
5 — 2-4A€pHBIA MENIOK;
> LI 6 — 4-aaepHBIA MEIIOK;
O} fo=0 oY~ ’
O % a b Tenodasza TPEThbero MUTO3a,
n @ o 8-sIIEPHBIN MEIIIOK;

8 - 3peJIbIM 3aPOABIIIEBBIM MEIIOK;
U
MHUTO3 MHUTO3 MHUTO

>nﬂ C — CHUHEPTUIEI,
5 -

&

-0

=

P

O/ 1 — SHIEKIIeTKA,

11 — TOJIAPHBIC Spa,
aH — QHTUIIOIBL.

@

@’ an

—»7 D

mw
= =

=]



1. Muxkpocmnopa
C)/ 2. Havano oOpa3oBaHus NbUILLIEBOTO 3€PHA
TBEIUMHKA * BK — BereraruBHas KJjeTKa
* ' K — reHeparuBHas KJieTKa
3. 3penoe NbUIbIEBOE 3€PHO (MY KCKOM raMeTO(HUT)
* BK — BereraruBHas kietka (2n)
* ['H — reneparuBHbie KiaeTku (1n + 1n)
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Cemn

3penoe ysetywee pacrerue (cnopodur) (2n)

[

I Lleerok — suaonamenentsiii reHeparueHsii nober, HECYW il Opransl CNOPOHOLIEHHA I

l TommHku (Mukpocnopodmnnbl) I

1

[l'lnomnucmxu WM necTUKM (meracnopochbunne)

1

Mukpocnopanruu (nbinbyessie Heaga)

Meracnopanrum (CemasaqaTiu UM CEMANOUKH)

|

Meitoa (obpa3yer MHOXECTBO
mukpocnop (n))

|

Yesoe 3epHO

A3 MMKpOCNOp PA3BMBAETCA MYKCKOW ra-

metopur (muxporamerocduT) (n), A nbinb-

l

MNensyesoe aepHo nepe-
HOCMUTCR Ha pbINbYE NeCTu-
Ka W npopacraer

l

8 peaynbTaTe MMTO3a — 2 CNEPMMUA

N3 seretaTMBHOM KNETKM Pa3IBUBAETCA
nbinbyesan TpyGa, U3 reHEPATUBHOM KNETKM

|

|

Meiioa (c6paayiorca
4 xnetem (n), 1 npespawgaerca
8 Meracnopy, a 3 otmupaior)

I

Meracnopa genurca Tpems
NOCNELPBATENBHBIMK MUTO3A-
My, oBpasyn MEHCKUI rameTo-
ur (meraramerocur) (n) uam

8-30€epHLIM 3apOAbILESbIN

MewoK (Hyyennyc)

I

3apoabiwessbii MEWOK OKPYMEH
NOKpOBammu (UMHTErymenTsl), 8 KOTO-
PbIX ECTH OTEEPCTHE — NBINBUEEXOA
(Muxponune)

Monas sryTps 3apogsiwesoro Mewxa, 1-# cnepmuin (n) causaetcs ¢ yentpansHeiM aapom (2n),
a 2-i cnepmuia (n) causaerca ¢ anyexnerson (n) (qeoinoe onnogoTeoperue)

! i
3urora (2n) 3ngocnepm (3In)
4 4

3apoabiw cemenm ¢ 1 Mau 2 ceMagoNaMm

MoXKET COXPaHATLCA MK PACXOA0BATLCA HA
POCT M PA3IBUTHE CEMALNONEN

Cema, HaXOAAWEECA BHYTPM NNOAA




[TPAKTUKYM

3apnayva 8. Kakon xpoMOCOMHbIN Habop xapakTepeH Ang
MUKPOCMNOpPbIl, KOTOpas obpasyeTcs B NblIbHUKE, U KINETOK
SHAocnepma ceMeHun LiBETKOBOro pacteHna? O6bacHuTe, us
KaKNX NCXOAOHbIX KIETOK N Kak OHM 0bpasyoTcs.

OTBeT:

1.B mukpocnopax rannonaHbin HAbop XpoOMOCoM (n), Tak Kak
OHW 00Pa3ytoTCA U3 KNETOK MUKPOCTIOpaHrMeB ¢ AUNMOonaHbIM
Habopom XpoMocoM (2n) NyTEM MeNo3a.

2.B kneTkax aHgocnepma TpunionaHbii HAbop XPOMOCOM
(3n), Tak kKak aHgocnepm obpasyeTcss Npu CANSHUN
rannonagHoro cnepmms (n) ¢ AMNNonaHom LeHTParnbHON
kneTtkom (2n).



