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B mempaou nepeo svinonnenue pabomuvl He0OX00UMO YKaA3ams cedylouyro uHpopmayuio:
Damunus, ma cmyoenma:

I'pynna:

JHama:

Tema 3anamus:

3aganme 1: Mcnonb3ys TEKCT JIEKIUU, JaUTe ONPEACICHUS TOHATHI: TaMETOT€HE3,
TOHA/Ibl, CEMCHHUKHU, SUYHUKHU, CIIEPMATOTCHE3, OBOTCHE3 (0OreHe3), T'OHOIIHUT,
OCEMEHEHHUE, OIIOJIOTBOPEHHE, JBOMHOE OILIOJJOTBOPEHHUE.

3aganme 2: Vcnosb3ys TEKCT JIEKIMM CPaBHUTE MPOLECCHl CliepMaTOreHe3a u
OBOTEHE3a, 0TBET 0hopMuUTe B BUE TaOIHITBINe |

Taomura Nel

Kpurepun | 0BOreHe3 (ooreHes) \ CIIepMATOreHe3

Oco0eHHOCTH cenUaAIN3aluu MOJOBbIX KJIETOK (raMeT)

1. HaszBanume dopmupyemoit

TTOJIOBOM KJIETKH (TaMeThl)

2. Oynkuuu GHopMHpPYyEMOi

TTOJIOBOM KJIETKH (TaMeThl)

3. OcoOeHHOCTH CTPOCHHS

dbopmupyeMoii  TOJIOBOM
KJICTKH (TaMeThl)

Craauu ramMerToreHes’a

Craausi pa3MHOXKEHHS
Craaus pocTa

Craausi co3peBanus

4. Cragus popmMupoBaHue

3ananue 3: Mcnonb3ys TEKCT JEKIUU 3apUCYITE CXEMY JBOHHOIO OIIOJOTBOPEHUS
IIBETKOBBIX pacTteHud (pucyHok Ne3). JlaiiTe xapakTepUCTHKYy OCOOCHHOCTEH
JBOMHOTO  OTUIOAOTBOPEHUS. 3amuIuTe OWOJOTHYECKYI0 PpOJIb  JBOWHOTO
OIUIOJOTBOPEHUS IBETKOBBIX PACTEHUH.

winN e

3amanue 4: Vcnonb3ys TEKCT JEKIUU OTBETHTE HA BOMPOCHI:

1. Paccmorpurte cxemy. Onpenennrte BHA ramMeToreHe3a, Ha3paHue 30Hbl, 0003HA4YeHHOI
nu¢poii 1I, u nmponece, KOTOpPBINA VI Hee XapaKTepeH. 3alOJIHUTE MYCTble sSTYEHKH
Ta0IUIbI, HCII0JIB3YSl TEPMHUHBI U NOHATHS, IPUBEJCHHBIC B CIIMCKE.
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Cnucok TepMHUHOB U MOHSATHI:
1) oBorenes

2) meiio3

/ 3) 30Ha hopMHUpPOBAHUS

4) perukanus

5) muTO3
6) 30Ha pocta
7) criepmaToreHes

8) 30Ha co3peBaHUs

o—

2.YcTaHoBHTE MOCJIE0BATEIbHOCTH ITANOB OBOIeHe3a.
1) oObpa3zoBaHuE OOLIMTOB NEPBOTO MOPSAIKA

2) oOpa3oBaHuE SUIEKIETOK U MOJISPHBIX TEI

3) MUTOTHYECKOE JICTIEHUE OOTOHUEB

4) Meii03 OOIMTOB TIEPBOTO MOPSIAKA

5) poCT OOLIMTOB M HAKOTJICHUE MMUTATEIHHBIX BEIIECTB

6) oOpa3zoBaHHE OOLIUTOB BTOPOTO MOPSIIKA

3. YcTaHOBHTE COOTBETCTBHE MEKIY XapaKTePUCTHKOI raMeToreHe3a  ero BUJI0OM.

IIpouecc 06pa3oBaHus MOJOBBIX KIETOK Bua ramerorenesa
A) IPOUCXOANT B SIMYHUKAX 1) ciepmarorenes
b) xapakrepna craausi GopMHUpPOBaAHUS 2) ooreHes

B) 06pa3yroTcst HarpaBUTENbHBIE TEJIbIIA

I') 13 ucxoaHOM KIETKH 00pa3yroTCs 4eThIpe
OJTMHAKOBBIX KJICTKH

J1) TPOUCXOTUT B CEMEHHUKAX

JIEKIIUA: TAMETOI'EHE3 U OIIVIOJOTBOPEHHUE

I'ameTrorene3 — mporecc o0pa3oBaHUsS M CO3PEBAHUSA TOJOBBIX KIETOK -
ramer.

Y MHOTOKIJIETOYHBIX BOJOPOCIEH, MHOTMX TPHOOB M BBICIIUX CIIOPOBBIX
pacteHuil (GOpMUpPOBaHHE TaMET MPOUCXOIUT B CHEIHAIBHBIX OpPraHax IMOJIOBOTO
Pa3MHOXKEHUS -TAMETAHT UAX.

v BBICIIINX CIIOPOBBIX pacTeHun JKEHCKUE raMeTaHTuu
Ha3bIBAIOTCS APXE2OHUAMU, MYKCKUE — aHMepUuoUusmu.

VY KMBOTHBIX T'AMETOI€HE3 MPOTEKAET B CIEUUAIBHBIX MOJIOBBIX XKeje3ax -
roHajaax.

VY ry00oK ¥ KUIIEYHOMOJIOCTHBIX TOJIOBBIC JKEJIe3bl OTCYTCTBYIOT M TaMEThI
BO3HUKAKOT U3 COMAaTHUYECKHUX KJIETOK.

I'onaner:

® CEMEHHHMKH — MY>KCKHE TOHAbI;

® SIMYHUKHM — KCHCKHE IOHAJIbI

VYK€ y HEKOTOpbIX Ye€pBEM M MOJUIIOCKOB B JOMNOJHEHHE K TOHaAaM
c(hopMUPOBATUCH MOJOBBIE MPOTOKH — CEMSIITPOBO/IBI U SIULIEBOIBI.



['oHaABl ¥ MOJIOBBIE MPOTOKM COCTABISIOT OCHOBHBIE (DYHKIIMOHAJIBHBIC YACTH
BHYTPEHHUX TIOJIOBBIX OpPraHoB, W OHM HUMEIOTCA y Bcex Ooiee
BBICOKOOPTaHM30BAHHBIX KUBOTHBIX.

VY GOnBIIMHCTBA HU3MINX )KHBOTHBIX TAMETHI BEIPA0ATHIBAIOTCS B TEUCHHUE BCEH
’KU3HH, Y BBICIINX — TOJIBKO B TIEPHUO/I MTOJIOBOM aKTUBHOCTH, C MOMEHTA MOJIOBOTO
CO3peBaHus J0 3aTyXaHUs ACSITEILHOCTH KeJle3 B CTAPOCTH.

I'ameTorenes nenurcs Ha:

1. cmepmarorene3-o0pa3oBaHHE€ U CO3PEBAHUE MYIKCKUX IOJIOBBIX KIIETOK-

CIIepPMAaTO30H/I0B;

2. oBOreHe3 (0oreHe3)- oOpa3oBaHUE U CO3PEBAHUE KEHCKUX TMOJIOBBIX KIETOK
- AULEKJICTOK.

OCHOBOI raMeToTreHe3a CIIYKUT MEH03 — PEIyKIIMOHHOE JIeJICHUE KIETKH C

YMCHBIICHUCM BABOC YHUCJId XPOMOCOM. PCSYJ'IBTaTI TallJIOnIHBbIC I'aMCTHI.

CausiHHME TaMeT BOCCTAaHABIIMBACT YHCIIO XPOMOCOM B 3UTOTC JO OUITIOUIHOTO.
HOCHCI[YIOH.[CC ACJICHUC 3UTOThI MPOUCXOOUT IIYTECM MHUTO3ad (T. €. BCC KIICTKHU
OopraHmimMa )II/IHJIOI/I)IHLIC).

Y BCeX MHOTOKJIETOYHBIX OpraHu3MoOB HOCJICHUC BCCX KICTOK TCJIa, KpPpOMC
ITOJIOBBIX, MMPOUCXOOUT ITYTCM MMHTO34. CJ'I@,HOB&TCJIBHO, Oecrmojioe Pa3MHOKCHHC
KJICTOK TOCPCACTBOM ACJICHUA HAJIBOC COXPAHWUIIOCH B 3BOJIOIMH KaK OCHOBHOM
MCXAaHHN3M POCTa U PA3BUTHA OpraHHU3Mad, HO HEC €T0 PCIIPOAYKIINN.

Cnenmnajn3anus MoJOBBIX KJIETOK (ramMmer)

T'ameTnl PucyHok crpoenus DyHKUNH Oco0eHHOCTH
CTpocHUsA
SlitnexneTka obecrieueHue | o ot 0,01 MM 10 23
pa3BUTUS cM;
3apoabIia ° KpyItHas u
NUTAaTCIbHBIMHA HEIIOABMKHAS,
BCIICCTBAMU, | o  COHCPIKUT
XpaHCHUE 0oJbIION  3amac
TE€HETUYECKOU MUTATENBHBIX
' [leagpumocrmiii C0it 0NN ¢ I/IH(I)OpMaI_II/II/I BEILIECTB;
RODTHELTRHEMN FPayasu
® KpYIHOE SO C
TramiIonJHbIM
Mewbpasn Ha60pOM
XPOMOCOM
Doumiry apime KaeTOor
(corons radsata)
Jepimcax conaena  1Ipoapavmax obonovra
(z0na pellucida)
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FOHOIII/IT, WM TICPpBHUYHAA II0JIOBasd KIICTKA,
KOTOpOﬁ BIIOCJICACTBUH MOT'YT 06pa30BaTBCH CIICpMAaTO30U bl NI SIAIICKIICTKH.
CpaBHeHne CliIepMaTorcHe3a U1 OBoreHesa

3M6pI/IOHaJIBHaSI KJICTKa, H3

Craaus

Cnepmartorenes

OsBorenes

Pasmuoxenue
(MuTO3) 2n2C

pPa3MHOXKEHHE TICPBUYHBIX
MOJIOBBIX KJIETOK (TOHOIIUTOB)
HAYMHACTCS C MIEPHOJIa MOJIOBOTO
CO3pEBaHMSI M IPOJIOJIKACTCS BCIO
KHU3Hb caMIia:

CIIEpPMATOT OHUH

T'OHOLIMTHI 3aKJIaJbIBAOTCA B
nepuon 3M6p1/10reHe3a CaMKH, UX
Pa3MHOXKCHHUEC 3aKaHYUBACTCA K
POXIACHUIO:

OBOI'OHHUH

Poct (uaTepdasza)
2n4c

HE3HAYUTEIIbLHBIN POCT KIICTKHU:
CIICPMATOIUTHBI | IOopAJdKa

3HAYUTEILHBIN POCT KICTKHU:
oBOIUTHI | mopsiika

Co3speBanune
— meiio3 I (n2c¢)

— meiios II (nc)

B npodase | konbroranus
TOMOJIOTHUYHBIX XPOMOCOM U
KPOCCHUHTOBED:

2 cnepmarouurta Il mopsiaka

B npodase | KoHbroranus
TOMOJIOTUYHBIX XPOMOCOM U
KPOCCHUHTOBED:

1 oouwur II mopsiaka u
PEAYKIIMOHHOE TENbLE

U3 KaKJO0Tro criepMaronura 2
nopsiika o0pasyroTcs 2
criepMaTh/Ibl

u3 osonura Il mopsiaka
oOpasyercs 1 sitnexnerka u 1
penykuroHHoe tenble. [lepsoe
PEAYyKIMOHHOE TeNblle 00pa3yeT
2 penyKIMOHHBIX TeIbIa
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Pucynok 1. Cxema ramerorenesa
CnepmaTo30UIbl U SULEKICTKH 00BIYHO (POPMUPYIOTCS COOTBETCTBEHHO OCOOSMHU
MY>KCKOT'O M JKEHCKOro mnosa. buonornyeckue BUAbL, Yy KOTOPBIX BCE OPraHU3MBI
NENATCA B 3aBUCUMOCTHM OT IPOM3BOJMMBIX MMM KJIETOK Ha CaMIOB U CAMOK,
Ha3bIBAIOTCS Pa3AeIbHOIOJIbIMH.
OceMeHeHUe- COMMMKEHNE TaMET JIBYX 0COOCH.
Hapy:xHoe oceMmeHeHuUe:!

® KOMNYJATHUBHBIE OPraHbl OTCYTCTBYIOT;

® BCTpEYa OPraHU3MOB HEOOsI3aTeNbHA,

® raMeThl BBIIAECISAIOTCS B BOAY, TAM IPOUCXOJUT OTUIOJOTBOPEHUE;

® CBOHCTBEHHO TOJIBKO BOJHBIM >KUBOTHBIM (pbIObI, 36MHOBOIHbIE).
BHyTpeHHee oceMeHeHue:

® ¢CTh KONYJISITUBHBIE OPTaHbL;

® HE 3aBHCHUT OT BHEIIHEN CpEIbl;

® SKOHOMHAs MPOAYKIIUS TAMET;

® CBOWMCTBEHHO PSIly BOAHBIX dKUBOTHBIX U BCEM HA3EMHBIM.

Omi1og0TBOPEHNE — 3TO MPOLIECC COCAUHEHUS IBYX raMeT (n), B pe3yibTaTe
4ero o0pa3yeTcs OIUI0I0TBOPEHHOE IO 3UroTa (2n).

[Ipr KOHTaKTE C SULEKIECTKOM aKpocOMa CIEpMaTO30MJ1a Pas3pbIBACTCSI U €€
comepxkumoe BbIcBoOOXkmaetcs. [lom BosmelictBueM (HEPMEHTOB aKPOCOMBI
000JI09Ka SUIIEKIETKH B MECTE KOHTAKTa PACTBOPSETCS. BHYTpEeHHSSI TOBEPXHOCTH
aKpOCOMBI BBITSTUBACTCS, U (POPMUPYETCS aKPOCOMAJIbHBII 0TPOCTOK, KOTOPHIi
MIPOHUKAET 4YEepe3 PACTBOPEHHYIO 30HY SIWIIEBBIX OOOJOYEK M CIMBAETCA C
MeMOpaHOM STULIEKIICTKH. B 3TOM MECTE n3 U TOILIA3MBbI
oOpasyeTcsi BoCpUHUMAKIINHA 0yropok. OH 3aXBaThIBaeT SAPO, LIEHTPUOIH U




MHTOXOHJIPUH CIepMaTo30uaa 17} YBJIEKAET 170:¢ BHYTPb
sitiiexkneTku. l[luronnasmatuyeckass MeMOpaHa CHepMaro30ujia BCTpauBaeTcs B
MeMOpaHy siiiekyieTku. [[pOHUKHOBEHHE CIIEpMATO301/1a B SIMIIEKJIETKY BBI3BIBACT
OTCJIaNBaHUE OT SHUEKIETKHA 000J10YKH OIUIOJA0TBOpPeHUsi. Mexny Hel u
ITOBEPXHOCTBIO SIMLEKIETKA BO3HUKAET MPOCTPAHCTBO, 3AMIOJHEHHOE KUIKOCTBIO.
O6pa3zoBanue 000J0YKH OIUIOAOTBOPEHUS MPENATCTBYET MPOHUKHOBEHUIO IPYTUX
CIEPMAaTO30M/I0B B SAULIEKIIETKY. (CM. PUCYHOK 2)

[Iponukiiee B UUTOIIA3MY SMIEKIETKH SAPO CIEpMaro3ouja HadyXaer,
JOCTUTAeT BEIUYMHBI si/ipa SAULEKIECTKHU. Sapa cONMXKAIOTCA U CIMBAIOTCSA. DTOT
MOMEHT M €CTb COOCTBEHHO OIJIOIOTBOPEHHUE.

B pesynbrare M3 aByX ramer oOpasyeTcsi OJHAa JUIJIOMJIHAs 3UroTa, T. €.
BOCCTAHABJIMBAECTCS JUIUIOUHBIN HA0OP XPOMOCOM.
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Pucynok 2. [IpoHnKHOBEHHE CIEpMAaTO30H A B SUIICKIIETKY.

JIBoiiHOE OIJIOIOTBOPEHUE HBETKOBBIX PACTCHUM

JIBOoliHOE OIUIOJIOTBOPEHHE IIBETKOBBIX PACTEHHUH — OTO OCOOBIM THII
OTLTOIOTBOPEHHS, KOTOPBIii HaOMIOgaeTCs TOJIBKO y IIBETKOBBIX
(MOKpBITOCEMEHHBIX)  pacTeHuit (puc 3). B 3apoxpimeBom  Merike,
chopMHpOBaBIIEMCS B CeMs3adaTKe 3aBsA3M TIECTHUKA I[IBETKAa, pPa3BUBACTCA
giftiexneTka. K momenmy ONn1000meopeHus 8 3apoobluesoM MeuKe NOMUMO
Allyekiemxku 0opazyemcst ewé 08olHoe 10po (0m CAUSHUSL O8YX MEIKUX KIemoK) u 5
Opy2UxX OYeHb MEIKUX (8CHOMO2amesibHblX) Klemok. M3 npopocuieii Ha pulivye
necmuKa NulIUHKY NO NbLIbYEGOU mpyOKe 8 3apooblilesblii MeuoK 00Cmasisaiomcs
0sa cnepmusa. OOuH U3 HUX CAUBAEMCA C SAUYEKIemKOU, a Opy20u chnepmull
caueaemcsi ¢ OBOUHBIM SOPOM, HAXOOAWUMCS 8 YEHMPANbHOU Yacmu mewka. B
umoze makoz2o «0B8OUHO20» ONJI000MEOPEHUs. U3 ONI000MBOPEHHOU AUYEKIemKY
0bpa3zyemcs 3ucoma, 0aruwds Ha4an0 3apoobIULY PACIEHUs, 4 OM CIUAHUS CHEPMUSL
C_O0BOUHbLIM s1I0POM _00pa3zyemcst _0cobas numamenbHas MKAHb, COCMOAWAS U3




KIeMmoK ¢ MpuniouoHbiM _ (3n) HaboOpom XpOMOCOM, —  IHOOCHEDM,
obecneyusawuli NUMAamMenrbHbIMU 8eUleCmeami 3apoobliil CeMeHU.

[Ipouecc 1BOIHOTO OMIOOTBOPEHUS OBbLII OTKPBIT Y LIBETKOBBIX PACTEHUI Ha
npuMepe JUICHHBIX U JCTalbHO M3Y4YEH OTEYECTBEHHBbIM OoTaHuKkoM Cepreem
I'aBpunoBuuem Haammupiv B 1898 1.

buonorunueckoe 3HaueHuEe TBOMHOTO OIUIOAOTBOPEHUS Y PACTEHUN HE COBCEM
sacHO. OJIHaKO HECOMHEHHBIM SIBIISIETCS TO, YTO B CEMEHAX 0YEeHb OBICTPO (Orepexas
pa3BUTHE  3apojpllla) OOpa3yloTcsd  MHUTAaTeIbHbIE TKAaHU C  3aMacoM
BBICOKOHEPIe€TUUECKUX MUTATEIbHBIX BEIIECTB TOJIBKO MOCIE OIIIOA0TBOPEHUS. Y
IIBETKOBBIX PACTCHUM MPU PA3BUTHH CEMS3a4aTKOB HE TPATUTCS BPEMs Ha CO3/1aHUE
MUTATEJbHBIX BEIIECTB, KAK Y TOJIOCEMEHHBIX PACTEHUM, TO3TOMY Pa3BUBAIOTCS OHU
ropazno Owictpee. Takum oO6pa3om, Onarogapss IBOMHOMY OIUIOJOTBOPEHHUIO
yCKOpsieTcs nporecce GopMUPOBaHUS U CEMSITIOUKH, U STUIICKIECTKH, U CEMEHHU.
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Pucynok 3. - JIBOMHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUN



