Tema: PasMHOXEHHE U pa3BUTHE OPTaHU3MOB.
Tema ypoka: OOpa3oBaHHe MOJOBBIX KJIETOK U OTUIOAOTBOPEHHE.

3aganue:
1.BaumatensHo u3yuuTh TeMy « OOpa3oBaHUe MOIOBBIX KIETOK U OILIOIOTBOPEHUEY.

2.0TBeTHTH Ha BOIIPOCHI B KOHIIE maparpada u Beiiumte ckpuH win Goro mue B JI.C. WhatsApp

§ 23. O6pasosanue nonoewvix Knemox
u onnodomeopenue

Cnepmarorenea u osorenes. Ilo paccmoTpeHHON BhImIe cxeme Meifosa
HJeT cnepmamozene3 — o00pasoBaHMe MYMKCKHX IOJOBLIX KJETOK V JKH-
BOTHBIX H 4YenoBexa. Ha pucynke 32, A naHo cxematmueckoe msobpaske-
HHEe cIiepMaToreHesa.

Cnepmaroreses HaYWHAETCS ¢ TOro, YTO He3penas MHOMOBAA KJIETKA
yBeIHYuBaeTcss B pasMepax M IPUCTYIaeT K NEePBOMY JeJeHHI0 Meifoaa.
Hs wucxopnoit obpasyiorcs ABe KJIETKH, KOTOpPbIE [perepneBalwT BTOpoOe
AejeHne Menosa. B pesynsraTe ABYX MeHOTHYECKHX AeJeHHH W3 KaK-
AOW He3penoi My’KCKOH IOJIOBOM KJIETKH 06pasyioTcs YeTkipe 3peJikie
KJIeTKH € ramioujaabiM Habopom xpomocoMm (n). Ilpeepamenme atux Kie-
TOK B CHEPMAaTO30H/bI CBA3AHO CO CHOKHBIMHM IPOLECCAMM pOCTA H cCle-
OHaIu3aluy, HO HE CONPOBOMKIAAETCS KJIETOYHBIM JAeJeHHEM.

O6pasoBaHue XEHCKHX IOJOBEIX IaMeT — 0602eHe3 WAeT MO0 ToH e
cXeMe, HO C HEeKOTOPBIMH CYI[ECTBeHHBIMH OTJIMYHAMU.

B pesyanbraTe HepaBHOMEDHOrO pacHpeiesIeHHS IUTOILIASMBI KAK npu
OepBoM, TaK M IPH BTOPOM JeJeHMAX Mei03a TOJBKO B OAHON KJETKe
OKasbIBaercsa GoNBIION 3amac MUTATESBLHBIX BEIECTS, HeoOXOAMMBIX ISt
passuTusa Oyaymiero sapoxeima. CiemoBaTenbHO, 06pa3yeTcsi TOMBKO O-
Ha 3pesad AHNEKJeTKa ¢ ramIouJHbBIM HaGOpoM xpomocoMm (n) u TP Ma-

Cnepmarosongbi Onnoporeopexne
Puc. 32, ObpasopaHme NONOBBIX KJETOK.
Cnepmarorenes (A) m oBoremez (B); 2n — AUIIONAHBIE HabGOp XpomMocowm;
n — ramroujHbIi HaGop Xpomocom
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JeHBKHE KJIeTOYKHM (HampaBHTeJIbHBIE TeJbIla), KOTOphIe BIOCJIEJCTBHH 10
rubator (puc. 32, B). IIpu oBoreHese HapAny C Meifo30M IMPOMCXOAHT TaK
HaghIBAEMOE C03pesaHue ANIEKIeTKH, BO BpeMsA KOTOPOro 3HAYUTENLHO
yBEeJIMUMBAETCA ee 00BeM.

PaceMOTpeHHOe pasjiguyue clepMaToreHes3a W OBOreHesa crocobcTByeT
06pasoBaHMI0O BO MHOro pas GoibIIero 4mcja CIepMaros3onios mo cpas-
HeHWIO ¢ SilexjeTKaMu. JTO HeoOXoAauMO s ofecmedeHus OILIONOTBO-
peHms HAmOONBIIEro umucia AUNEKIeTOK H, cJIeOBATEJNBHO, A coxXpa-
HeHHA BHJA.

Crpoenne MOJOBBIX KiaeTok. FlileKmeTKH pPasHbIX OpPraHM3MoB pPasJiu-
yaoTCA 10 CBOEMY CTDPOEHHIO M pasMepaM. Tak, y MBIIH AHIEKJIETKA
uMmeer amamerp okosio 60 MKM, y HeJoBeKa — 150—200 mxM, a y cTpa-
yca OH paBeH HECKOJbKHM CaHTHMeTpaM. @opma AUHEKIETKH O0OBIYHO
OKpyrias, B ee IUTOIUIa3Me PpACIOJIOMEeHbl MHTOXOHJAPHH, pubocoMbl H
GONMBIIOe KOJNMYECTBO B3ANACHBIX MUTATENbHBIX BEIIECTB B BHJE JKEJTOT
geIXx gepeH m Oenka. fjnpo ANHUEKIETKH AKTHBHO (hyHKOUOHHPYET, [UTO
CBSI3aHO C TpomeccamMu OmocHmHTe3a OGernka.

CrnepMAaTO30M/6I HAMHOTO Melibue AHIEeKJIeTOK. Y pasHBIX KUBOTHBIX
oHHM pasHO# (GopMbI, HO GONBIIMHCTBO M3 HHUX HMEeT TOJIOBKY M XBOC-
tuk. IIpM co3peBaHMHM CIEPMATO30WJOB B OTJIHYHE OT AWNEKJeTKH IIpo-
HCXONMT yMeHBIIeHMe WX pasMepoB. FlApo Taxyke YMEHBIIAETCH H BME-
cre ¢ KOMILIEKcoM loaba:KH (popMHPYET TOJNOBKY CIepMaTo30uza. Muro-
XOHAPHH COCDPEAOTOYEHBI Y OCHOBAHHMA XBOCTHKA H HOCTABJIAIOT 9HEPIHI0
ana ero konebammit. Biaropaps goJsie0aHUAM XBOCTHKA 3pejble CcrepMa-
TOZ0MIBl AKTHBHO ABHDKYTCS B OKDYJKalolmleil MX cpeje M JOCTHraioT AM-
IEeKJIETOK.

OnnogOTBOpeHHEe Yy KHBOTHBIX. THCI0 ¥ pasMephl IOJOBLIX KJETOK
pasJMYHBl Y PasHBIX JKHBOTHBIX H pacrenmit. OnHako HabaozaeTcs Ta-
Kas 3aKOHOMEpPHOCTH: YeM MeHbIIe BepOATHOCTbH BCTPEHH AUNEKJeTKH U
crepMaTo30ouAa, TeM OoJbllee YHCIO MOJOBLIX KJETOK ofpasyercd B Op-
rapuaMe. Hampumep, pbiObl MEYyT UKDY (afinexgeTKH) W COepMy NPAMO
8 Boxy. KonamyecTBO MKDHHOK Yy HEKOTOPHIX M3 HHX OIDOMHO (Tpecka
BEIMETHIBAeT 0Kog0 10 MJIH HMKPHMHOK). Y BBICHIHX pacTeHH#t M IKMUBOT-
HeIX oOpasyercs OOBIMHO HeDGOJBIIOE KOJIHIECTBO ainexkgIeTor (1o He-
CKOMBKMX JECSATKOB), TAK KAK Yy HUX BEPOATHOCTH OILUIOZOTBOPEHMs IIPH
AHAYHTENBHO OOJBIIeM KOJHYeCTBE CIePMATO30MIA0B (MM MBIIbIEI) OYeHb
BEJIMKA.

IIpomecc OMJIOZOTBOPEHMS COCTOMT M3 HECKOJBKHUX JTaroB: TPOHHUK-
HOBEHHs CHepMaTo3onaa B ANIO, CIMAHUA TAlIOHIHBIX SNEP obeunx ra-
MeT ¢ 0OpasoBaHHEM JAUIUIOMAHONW B3UrOTHI, AKTHBALMMY €€ K ApobieHuIo
W jgajbHeiimeMy pasBHTHIO.

Ha npumepe IATYIIKH DPACCMOTPHM, KaK MPOHCXOAMT OILIOAOTBODE-
Hue y uBOoTHHIX. HeomsofoTBOpEeHHAA HKPHHKA (aiinexseTKa) MOKpPHITA
HECKOJBKMMY 3allHTHEIMK O00TOUYKAMH, HNPEeJOXPaHAIIHUMHI ee OT BO3-
neiicreusa HeGIArONPHATHBIX BHEIIHHX yenosuii. CriepMaTO30MALI AKTHB-
HO HepejBUraloTcsi B BOJe ¥ NepeHHM KOHIOM TOJOBKH C MOMOIIBIO
(depMeHTOB MpOOYypaBINBAIOT 3ALIUTHBIE obostouxn ainexaerku. Kax ToJb-
KO CIepMaro3onj INPOHMK B SlEKIeTKY, ee 060JI0YKH IIproOpeTaoT CBOIl-
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Pue. 33. [IpoiiHOe OILIOAOTBOPEHHE Y IBETKOBEIX DPACTEHMIA.

Cireea — NpOJONBLHBIN paspes HBETKA; CNPAsa — NPOHHKHOBEHHE NBLILIEBOIl
TpyOKH B 3apoablmeBBlf MemoK; ! — NBUIBHMK; 2 — TpPOPACTAOIEE [MhLib-
uesoe 3epHo; 3 — peulbne; 4 — THIYMHOYHAA HUTH; 5 — 3aBAsk; 6 — 3apo-
ALIIIEBBIH Memoxk; 7 — BeHuUMK; 8§ — vameuxka; 9 — DEUIBIEBas TpyOKa;
10 — sererarusHOe sApo; II — cmepmum; 12 — situexnerxka; 13 — menTpams-
Hble Kaetrkw; /4 — gavaroxk aHpgocuepma; I5 — aurora

CTBA, NPENATCTBYIOLIHE HOCTYNY JAPYTHX CIepMATO30HMA0B. IJT0 obecrneuym-
BAeT CIMAHME AApa AWNa C AJPOM OJHOTO CIEPMATO30Mga. Y HEKOTOPBIX
JKUBOTHHIX B SHIEKJETKY NPOHMKAKT [JBA WM HECKOJBKO CIIepMaTo30-
MIO0B, HO B OIUIOZOTBODEHMM IIPHMHUMAET y4acTue JIHINbL OAWH, OCTAlbL-
Hele normbaior. B peayasrare obpasyercst saurora, cogepikamias yie ABOH-
HOM, JMILIOMJHLIN, HAOOp XpOMOCOM.

Onuogorsoperne y pacrenmii. OniooTBOpeHUe y DPACTEHHMH B NPHUH-
nuIe CXOQHO ¢ TAKOBBIM Y JKUBOTHBIX, HO MMeeT CBOM ocobeHrocru. Pac-
CMOTPHM IIDUMEp OILIOJOTBOPEHHSA Y ILBETKOBOI'O PACTEHHMS € AUILJIOWAI-
HbIM Habopom xpomocom. B arom ciyuae B meuibHUKe o6pasyiorcs rain-
JIOUAHLIE MHKPOCIOPBI — IILIIbIEBLIE 3€pHA.

Tannonanoe sAAPO NBUIBIEBOTO 3€pHA AeNHTCH HA JABa AApa: Berera-
THBHOE M resHeparusHoe. OOGBIYHO B 9T0 BpeMs NBLILIEBOE 3E€PHO TMOIA-
AlaeT Ha pBUIbIE NEeCTHKa M, o0pasys NBIBLEBYI0 TPyOKy, mpopacraer
[0 HANPAaBJEeHHIO K 3aBA3W. B 3aBA3M HaAXOAUTCHA 3apOJABINIEBHIN MeIIOK
C HECKOJbKHMH TalIONAHBIMM KJIETKaM¥, OJHA M3 KOTODPBIX — sifne-
kjaeTka. B neuienesoit TpyOke reHepaTHBHOE SAPO AENUTCH emje pas, 06-
pasys asa cnepmusA. OJUH U3 HHUX CIMBAETCA € AAPOM HAHIEKIETKH, M
B pesyibrate ofpasyeTcs 3urora ¢ JUIUIOMIHBIM HaGopom xpomocom. Ma
Hee DaSBHBAETCS AWIUIOMAHBIN 3apOABLINI CeMeHH — Oyaylee pacTeHue.
Hpyroii cnepmuit ciuBaeTcs ¢ ABYMA SAPAMM TEHTPAJbHBIX KJIETOK. B
pesyJibTaTe BOZHMKAET TPHIUIOMAHBIA SHIOCIEPM, T. €. COAepIKalluii Tpu
Habopa xpomocom (puc. 33). B KieTKax Takoro sHZOCHEPMA COJAEPHCHT-
CA 3anac NMHTATENbHBLIX BEINECTB, HeoOXOAMMBIX [JAfA PasBUTHS 3apOfbl-
m1a pacTeHns. I9TOT MPONEcC Ha3bIBAIT J80UHLIM 0nI0domeopeHue.

HBoiiHoe omrogoTBOpeHME OBLIO OTKPBITO M3BECTHBLIM DPYCCKHM 6GoTa-
auxom C. I'. HaBamwmubiM.

Buonornueckoe 3mauenwe OILIONOTBOpeHHA. BHOJOTHYECKOe 3HAYEHME
OILIOZIOTBOPEHHSA COCTOMT B TOM, YTO IIPU CIAMAHHUH MKEHCKOM M MYIKCKOMH
IIOJIOBBIX KJETOK (IPOMCXOAAIMUX, KaK NPaBHJIO, OT ABYX PAasHBIX 0CO-
Geit) obpasyerca HOBBI OpraHuam, Hecymwuii B cefe NMpM3HAKH W Mare-
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pu u orna. Ilpum oOGpasoBaHWM IOJOBBIX KJIETOK B Meiio3e BOZHHKAIOT ra-
MeThl ¢ PasHBIM COYeTAHHWEM XPOMOCOM, I10aTOMY obpasylomupecs mocie
OILUTOAIOTBOPEHUSI HOBBIE OPraHW3MbI MOIYT codeTaTh B cebe NIPHU3HAKH
oboux poaHTeNeil B caMbIX Pas3JMYHBIX KoMOmHanusax. B pesyibrare aT0-
ro TPOMCXOAMT KOJOCCAJILHOE YBEeJHYeHHe HaCIeJICTBeHHOro pasHoobpa-
3UA OPraHu3MOB. .

® 1. Kakue cyliecTBeHHbIE PA3NHYNA HMEIOTCA B CTPOCHHHM JXKEHCKUX H
MYKCKHX TOJIOBBIX KJETOK?

» 2. B yem, Ha Bam B3IJIAA, COCTOMT IPEHMYINECTBO BHYTDEHHEro om-
JIO/IOTBOPEHHA [0 CPABHEHWIO ¢ HADYKHBIM?

@ 3. Yro TpOMCXOMMT CO CNepMATO30MAOM M SIEKJIeTKOH NIpH cospe-
BaHUH

® 4. KakoBOo 3HAYEHHE JHJOCINEDPMA Y I[BETKOBBIX pacTeHmii?

® 5. B uem OmoJOrmuecKoe 3HAYEHME OILIOAOTBOPEHMA?

(0} BenoMeEHTE H3 Kypca AHATOMHMH, (DH3HOJIOTHH M I'MI'MEHBI “eJoBe-
K4, KAK TIpoTeKaeT pA3BMTHE S3apOALIINIA HeJOBeKa; IOBTOPHTE
§ 17.

I'naea VI. HHIUBHAYAJBHOE PASBHUTHE
OPTAHU3MOB

Ilponecc MHAMBUAYAJILHOTO DPasBHTHA 0COOH OT MOMEHTa 00pasoBaAHUSA
3UTOTHl [0 KOHIA JKU3HH OPraHM3Ma HOCHT HasBaHme oxmozenesa. OH-
TOreHe3 — MpoIece, HOpHUCYINHH JoboMy KHBOMY CYHIeCTBY, HE3aBHCH-
MO OT CJOKHOCTH ero opraHmsaumm. Kakmm obpasoM H3 ONJIOJOTBOPEH-
HOH AWIEKJEeTKH pasBHBAeTCA HOBLIN CJIOKHBII oprasuaM ¢ GoabIIuM
YMCJIOM TAK HEIMOXOKHMX APYr Ha JApyra oprasHoB u Tkameii? Kakosel me-
XaHU3Mbl peajM3aluy TOH TreHeTHYecKo# WHOOpMAIWH, KOTOpPas 3aKJI0-
yeHa B OIUIONOTBOPEHHOM Ainexerxe?

§ 24. Bapodsviue6oe u nocmambpUOHALLHOE
pas3sumue OpzZaHu3mos

JIpoGienne 3MroThl. Jepe3 HECKOJBKO YaCOB I[OCHe OILIOJOTBOPEHHSA
HACTYTIAeT NepBas CTAAWs 3apOALIIIEBOr0 PasBHTHA, HasbiBaemas dpobie-
HueMm, B peayJbTaTeé KOTOPOI'0 3UTroTa AEeNHTCA MHTO30M Ha JBE KJETKH.
Ilse obpasyiommuecs KJeTKH (puc. 34) He DasbeAMHSAIOTCSA. 3aTeM Kax-
Iad KJeTKa ONATh MeNUTCA TaKiKe Ha JBe M NOJydaeTcs 3apojblil, CO-
croAmuili M3 4YeThlpex, BOCBMH KJETOK M T. A. B mpomnecce apobiaeHudA
KOJIMYECTBO KJIETOK OLICTPO pacTeT, OHM CTAHOBATCSA BCEe MeJbue M MeJb-
ge. Knerkm B mnponecce apobienusi obpasyiorT cdepy, BHYTPH KOTOPOH
BO3HHKAET MOJOCTh — O0Jacmouenb; ¢ MOMEHTA BO3HUKHOBEHHS IOJOCTH
3apojbIII HaspiBaercs Onacmyaoi (puc. 34, ae, 3). Bnacryna cocTouT yixe
B3 HECKOJBLKMX COTeH MeJKHMX KJeTOK, HO MO0 pasmMepy He OTIHYaeTCH
OT BUIOTHIL.

I'acrpyaa. O6pasoBanne Tpex 3apojbimeBbiX cioes. Bekope mocie 06-
pasoBaHHsA OJACTYJIBl HACTyNaeT cleiylomas CTajgus pasBUTHA 3apoAbI-
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