Tema: Pa3MHOXk€EHHE U pa3BUTUE OPTaHU3MOB.
Tema ypoxka: Meiios.

3anaHue:

1.BHuMaTensHO U3yuuTh TEMY: Meiio3

2.0TBeTHTH Ha BOIIPOCHI B KOHIIE Maparpada u Beiciaath ckpuH mwin ¢poto mue B JI.C. WhatsApp

BOPHC JIbBOBHY ACTAYPOB (1904—1974) — ore-
YECTBEHHBLI TeHeTHK ¥ aMOpHoJOr. JKCNepUMEeHTAIBHO
JOKA3AN BeAYLIYIO POk SADA B HACAEA0BAHMM OPHSHA-
Kos Buga. Bnepssie paspaforan crnocobsl HANPABISHHO:
ro nonyuenas 100% ocobeit oxmoro nosa na TYTOBOM
WeNAKONPSAe, SAJ0MKHE TEM CAMLIM OCHOBBL TEOPHH pe-
TYASUMN OOJA.

1O AATYIIKH, TO MOMKHO CTHMYJAMDOBATH €10 PAIBHTHE il [OJAYYHTh B3POC
AYI0 JATYIIKY, KOTODPAA BO3HAKHET N3 OOl TONLKO MONOBON KIETKH
(siinexnerkn) u Oyaer obaajzarh AMIIL OPHIHAKAME MATEDN.

Buitarompmites resernk B, JI. Acraypos paspaboran meToa noaytues
HHA NAPTEHOTEHeTHYECKOro KEHCKOr0 MOTOMCTBA TYTOBOIO IMIEJTKONDIANA.
DTOT METOA 3AKIKYAETCH B TOM, YTO HEOILIOJOTBOPeHHLe Silua moasep-
ralOTCs HENPOAOLDKUTENLHOMY HAIrPeBAHHIO N0 46 °C, Gaaropaps u4emy
MOMHO OBICTPO MOAYYMTH GOMBINOE KOJHYECTBO CAMOK TYTOBOIO LIENKO-
npsaa, Aaomux 0ojee KAYECTBEHHBIH LK, HeM CAMIbl.

» 1. Ecty a0 OpHEUMIMAILHLIE DANIHYHA MeMmAY GecrnoasM B noa0-
BHIM pasMHOMeHneM?

» 2. Kakie dopmul 0ecrooro pasMHOMEHNA HCOOABIYIOT B CEJLCROM
xoaafterse? Ipuseinre nNpHMEpPH.

» 3. Kak Bm cumraere, B WeM 3JAKTIOMASTCH NPAKTHYECKOE JIHAYEHRE
3HAHHI 0 PASAMYHEIX BHARX PASMHOMKEHHS opraanamos? Kax smn
SHAHNS HCNONLayer wenopex?

» 4. Haobpasnre pasnoobpasue crnocobos PRIMHOMEHHS B BIJIE CXEMLL

§ 22. Meiios
[looBOE PA3MHOMKEHWEe >XHBOTHBIX, DPaCTeHHI W rpubos CBA3AHO C
dopMMpOBaHHeM CHENHATHINPOBAHHLIX MOJOBHLIX KJETOK — raMer, Ko

TOpBIe NPH OINOAOTBOPEHHH CAMBAIOTCH, obmennuas csou axpa. Ecreer-
BEHHO, YTO NPH 3TOM B IHIOTe OKABLIBAETCH B ABa pasa Goiblme XpoMo-
com, uem B Kamaolt ma ramer. Taxoit e asofinolt Habop XpomMocoM by~
AYT MMeTh W KJIeTKH BCero OPraHM3Ma, BHIPOCINEro W3 3HUroThHl.
JleficTBuTeABRO, HENONOBBIE, comamuyeckue (OT rpey. scomas — TENno),
gaeTkH OOJBIIMHCTBA MHOINOKJETOYHLIX OPraHN3IMOB HMeoT asoltHoill,
Aunaoudnwiit (2n), nabop XpoMocoMm, rje KaMaas XpoMocoMa HMeeT nap-
HYI0, 20MOM0ZUMHY®0, Xpomocomy. lamMers: ke uNMeOT oAnMHAPHLIH,
2annoudunii (n), RaGOp XpoMOCOM, B KOTOPOM BCE XPOMOCOMBI YHHKAIL®
HBl ¥ He UMeT nap — 2omoxoz08. Ocobuiil THI feneHMA KIETOK, B pe-
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xoaA MENMO3A

DA3bI

MPOLIECCHbI

NEPBOE AENEHWUE MEWO3A

NPO®ASA |

KOHBIOraums roMonoruyHbIX XxpomMocom
(oaHa M3 HMUX MarepuHCKas,
Aapyras — OTUOBCKas),

PacnonoxeHue roMonoru4Hbix XpoMocom
MO 3KBATOPY KINEeTKW.

Paspenexue nap XpOMOCOM (COCTOALLMX
13 [BYX XPOMAaTUA) U NepemeLLeHmne ux
k nontocam. O6pasoBaHne AoYepHUX

KNeTok.

BTOPOE [ENEHVE MENO3A

MPO®A3A I,
META®A3A ILAHADASA II

BoaHukwwme 8 Tenodase | govepHrue KneTku
NPOXOAAT MUTOTUHECKOE AeNeHue.
LleHTpoMepbl AeNnATCA, XpoMarnas!
XPOMOCOM D6Eenx AOMEePHUX KNETOK
PacxoAATCs K UX nonocam,

O6pazoBaHne HeTbipex ranfonaHbIX

KNeToK

Pue. 30. Cxema meitosa
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“Puc. 31. Tlepexpecr xpoMmocom B Meioae

3yABTATE KOTOPOro o0pasyioTcs HONOBhIE KJAETKH, HA3LIBAIOT
metosom (pue. 30). B oramume or MurTosa, npm KOTOPOM Co-
XPaHAETCA HHCIO0 XPOMOCOM, MONYHACMBIX AOUEPHHMH KJ1eT-
KaM#, OpH Meifode 4HCJI0 XPOMOCOM B JOMEPHMX KAETHKAX
VMEHBIIAETCH BABOE.

IIponecc Meiioaa COCTOMT M3 ABYX NOCAEAOBATENBLHEIX Kje-

TOYHLIX AeyeHnit — wmeitoza I (mepsoe jgenenme) u meiiosa
ﬁ IT (sropoe aenenne). Vasoenue JIHK u xpomocom npomcxo-

ANT TOJABLKO mepen meitosom I,

B peayasrare mnepsoro aesenns Meiiosa, HASLIBAEMOTO
PeOYKUUOHKBIM, OOPA3YIOTCS KAETKH ¢ YMEHBIIeHHLIM BABOE
gucaom xpomocom. I[locse sroporo menenmns caeayer Gopmm-
pOBaHME 3peabX NOMOBBIX KJIETOK,

‘ ®aaw meitosa. Bo Bpems npogasw I meitosa apoitusre

XPOMOCOMBI XOpPOINO BMAHLI B CBETOBOH MEKpockon, Kaxc-
Aasi XpoOMOCOMA COCTOMT W3 JIBYX XPOMATHA, KOTOPLIE CBS-
3aHLl BMecTe OAHON nenTpomepoil. B nponecce cnwmpasmaa-
UMK JABOIHLIE XPOMOCOMBLI YKOpPauMBalTes. [oMOJOrHYHLIE
XPOMOCOMBI TECHO COEAHMHAIOTCH APYyr ¢ JIPYroM NOpOAOJILHO
(XpoMaTHA® K XpOMATHAE), MM, KAK TIOBOPST, KOHBOIUPY-
iom. Tlpu 3ToM XPOMATHABI HEPEAKO HEPEeKPEIMBAIOTCH N
NEePEKPYUHBAIOTCS OIHA BOKPYI' ApYroil. 3areM romMoaoriy-
HblE XPOMOCOMBI HAYMHAKT Kaxk Okl OTTANKHBATLCA APYr OT Jpyra.
B mecrax nepekpecta XpoMATH HPOMCXOAST NONEPEMHbIC DPAIDPHIBHI, W
XpoMATHALI OOMEHMBAIOTCH YHACTKAMH. OTO SBJIEHHE HAILIBAIOT Nepe
Kkpecmom xpomocom (puc. 31). OpHOBpeMeHHO, K&K M NUPH MHTO3e, pac-
najaerca sjpepuas ofoouKa, HCuesaeT AAPLINKO, obpasylores HATH
seperena. Oramwne npodasst | meiiosa or npodass! MHUTO38 COCTOMT B
ROHBIOPAIHHE IOMOJOMMYHBIX XPOMOCOM M B3aMMHOM OOMeHe yHacTKAME
B NPONEcce [epeKkpecTa XpoMoCcoM.

Xapaxrepuniit TpH3HAK Memapasst | — pPaCTIONOMEHHE B IKBATOPH-
ANbHON IJIOCKOCTH KJIETKH IOMOJOTHYHBIX XPOMOCOM, JE€KAUIHX MAPAMH.
Benen sa aruM Hactynaer amagasza I, BO Bpems KOTOPOil uensie romo-
JOTHYHBIE XPOMOCOMBI (K&XKAAA COCTOMT M3 ABYX XPOMATHA) OTXOAAT
K NPOTHBONOJMOMHLIM MOJIOCAM KJETKH. (3aMeTHM, 4TO NPH MHTO3E K
HOMIOCAM JeNeHHN PACXOANINCH XpoMaTHjiel.) Ouens BaXKHO NOAYEPKHYTH
OAHY OCODEHHOCTH PACXOMKACHHSA XPOMOCOM HA 2TOH CTAXMM Meiloza: ro-
MOJOTHYHBIE XPOMOCOMB! KAMXI0# NAPBE! PACXOAATCH B CTOPOHBI CAy4aii-
HEIM O0pasoM, He3ABHCHMO OT XPOMOCOM APYIHX nap. ¥ Kamjaoro mo-
JIOCA OKA3LIBACTCH BJBOE MEHbIIE XPOMOCOM, YeM ObllI0 B KJAeTKe npH
HAYANe aesennn. 3areM Hacrynaer meaogasa I, Bo Bpems KoTOpoit 06-
PASYIOTCA ABE KJAETKH C YMeHBIIEHHKIM BJBOE WHCJAOM XPOMOCOM.

Huareppasa xoporkas, rax kak cuuresa JHK me npomexoanr. [lanee
cleayer sropoe Meiforuveckoe asenenme (Meiioa II). Ono oramuaercs or
MHTO38 TOJBKO TeM, HTO KOJHYECTBO XpoMocoM B memagase Il sasoe
MeHbIe, WeM KOJHYeCTBO XPOMOCOM B MeTadasze MHUTO3A y TOrO e Op-
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rannama. [JOCKONBRY KaKAas XpoMOCOMA COCTOMT M3 ABYX XPOMATHL, TO
B meragaze I uenTpoMeps XPOMOCOM AENATCHA, M K HOJOCAM PACXOAHT-
€ XPOMATHJBI, KOTOPHIE CTAHOBATCA jAodepHuMM Xpomocomamu. Toabko
Teneph HACTYNAGT HACTOAWAS MHTephasa. Mo Kamaol MCXOAHOH KiaeTKH
BOZHHMEAKT YETHIPE KJIETKH € PAIIOHAHKIM HARDOPOM XPOMOCOM.

PasnooGpasue ramer. Paccmorpnm Meiios kierku, umewoued 3 napst
xpomocon (2n=6). Ilocne apyx meiloTHdeckux jenesmwii obpasyworcs
KJAeTKH ¢ ramionausim Habopom xpomocom (n=3). [lockoabky XpomMoce- .
MBI KXKAOM NApPLl PACXOASTCH B AOUEPHHE KJCTKN HE3ABHCHMO OT Xpo-
MOCOM JAPYI'HX [Ap, PABHOBEPOATHO o0pasoBaHHe BOCHMM THINOB raMet ¢
PASAMUYHBIM COYETAHMEM XPOMOCOM, MMEBIIMXCA B MATEPHHCKON KieTke.

Eme Gonbuee pasuoobpazue ramer ofecuedmBaeTCs KOHBOrammed u
NePeKPecTOM TOMOJOrHYHBIX XPOMOCOM B upodase meiiosa.

Buonormueckoe anavenue meiosza. Ecam 6m 8 npouecce meiiosa He
NPOMCXOANJI0 YMEHBIIEHHA UHCAA XPOMOCOM, TO B KAMAOM cjeayioumem
MOKONEHHH NPH CAMAHNY AJep ARNeKJeTKH K CHePMaTO30M/1a “MHUCA0 Xpo-
MocoM yBeamumsasock 6w Geckonewno. Baarogapa meitosy spennie 1noso-
BbIE KJACTKH HOAYUYHIT PamjonaHoe (n) 4HCA0 XPOMOCOM, IPH ONJIOAO-
TBOPEHMH K€ BOCCTAHABJIMBACTCH CBOHCTBEHHOE NAHHOMY BMJLY JMILIOHJ-
Hoe (2n) umcno. Ilpn wmeilose roMoOJOrHYHLIE XPOMOCOMBI HONAAAIOT B
PASHEIE [OJAOBBIE KJIETKH, A OPH OIUIOJOTBOPEHHM N&PHOCTH TOMOJOrHY-
HBIX XpOMOcOM BoccramaBamsaercs. Ciefosatenbro, OGeCHeMHBAETCHA [0~
CTOSHHBI I8 KaxkA0r0 BHAA NOJHLI AHMIOMAHLIN HAOOp XpomocoMm W
nocrosunoe xoamuecrso JAHK.

Ipoucxoasume B Meifo3e MepeKpecT XpomocoM, 0OMeH yuacTKamiu, a
TAKIKE HEe3ABHCHMOE PACXOKACHNE KaxJAOH maphl NOMOJOIHYHBIX XPOMO-
COM ONpEeAeNAOT 3AKOHOMEPHOCTH HACJE/ACTBEHHON nepejayd NPHIHAKA
or poamreneit noromcrsy. M3 Kamaoil napsl ABYX POMOJIOIMMHBEIX XpO-
MOCOM (MATEPHHCKON W OTIOBCKOI), BXOAMBIINX B XPOMOCOMHLIT HaGop
AMIIOMAHBIX OPPAHU3MOB, B PanJoniuoM Hadope ANNEKASTKH HIN cuep-
MATO30HIA COAEDIKMTCA AMINL oAHA xpomocoma. Ona mosxker Ouirs: 1) or-
HOBCKOI XPOMOCOMOIT; 2) MaTepHHCKOi Xxpomocomoi; 3) oTnosckoil ¢ yua-
CTKOM MaTepUHCKON; 4) MATEPUMHCKON € Y9acTKOM OTLOBCKOiL. DT npo-
Heceh! BOSHHKHOBEHHA OOJBLIIONO KOAMMECTBA KAYECTBEHHO pPAdImYHbIX
HONOBLIX KJIETOK CHOCODCTBYIOT HACJAEACTBEeHHOH HIMEHUHBOCTH.

B OTAEABHBIX CAYHAAX BCAGACTBHE HAPYINEHHSA Npounecca Menosa, opH
HEePACXOACHNH POMOJNOIHYHLIX XPOMOCOM, MOJOBBIE KJIETKM MOTYT He
MMETH FOMOJOrHYHON XPOMOCOMBL MJN, HAOOOPOT, MMeTh o0e roMoaoruY-
HBI@ XPOMOCOMBI. ITO HPUBOANT K TIOKENLIM HADYIIEHNAM B PAsBATHR
OpPraEM3Ma HJIH K ero rubenn.

® 1. CpaBunte MHTO3 M MEl03, BEICAMTE YEPTLI CXOACTHA M PATTAYRA.

» 2. OxaparrepusyiiTe nOHATHA: Melos, Junioudnwvilt nadop xpomocoM,
2ANJOUTHME HABOP XPOMOCOM, KOHBOLAWUR.

® 3. Kaxoe JHAUEHHE MMEOT HeIABHCHMOE DACXOICACHHE IOMOJOIMHYHHLIX
XPOMOCOM B mepeoM jenenmit medosn?

® 4. B wem jaxmouaerca ODHOJOrHuYeckoe anavenne mefiosa?

©  Benommnte M3 Kypea S00N0rHH, KAK OCYIIECTBANETCH ONIOAOTRO-
peHHE VY FHHBOTHLIX.
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