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BBEJIEHUE
Ilesiu ocBOeHHUsI AMCHUILIMHBI: 1aTh 3HAHUSI 00 OCHOBAX OOIICH U
MEJIUIITHCKON TCHETUKH
B pe3ynbTaTe 0CBOCHUS TUCHIUILUIMHBI 00YUYarOITUICS TOKEH

3HATh:

— OHMOXMMHYECKHUE U IIUTOJOTNIECKIE OCHOBBI
HACJICICTBEHHOCTH,

— 3aKOHOMEPHOCTH HACJIe0BaHUs MPU3HAKOB, BUIbI
B3aHMMOJICHCTBUS I'CHOB;

— METO/Ibl U3Y4YECHHUSI HACTICICTBEHHOCTH U U3MEHUYUBOCTH
yeJoBeKa B HOPME U MaTOJIOTUH;

— OCHOBHBIE BU/IbI U3MEHYMBOCTH, BUJIbI MyTallui y
YeJioBeKa, (PaKTophl MyTareHesa;

— OCHOBHBIE TPYIIIBI HACIEACTBEHHBIX 3a00JICBaHUM,
MPUYUHBI 1 MEXaHU3Mbl BOBHUKHOBEHHS;

— I1eJIM, 3aJ]a9M, METOJIBI M ITOKAa3aHMs K MEJIHKO-
TEHETUYECKOMY KOHCYJIbTUPOBAHUIO

YMmerh:

— IPOBOJIUTH OMPOC U BECTH YUET MAIMEHTOB C
HACJICJICTBEHHOHN MaTOJIOTUEH;

— IPOBOJUTH O€ce/Ibl MO MJIAHUPOBAHUIO CEMBH C YUETOM
MMEIONICHCS HACICICTBEHHON MaTOJIOTHH,

— IPOBOJIUTH MPEABAPUTENBHYIO TUATHOCTUKY
HACJICJCTBEHHBIX OOJIC3HEH.

[Iporiecc um3yueHusi IUCHMIUIMHBI HaANpaBlIieH Ha (POPMUpPOBAHHE CIICTYIOIMIUX
komrieTeHui B cooTBeTCTBUH ¢ PI'OC CIIO mo manHoM crenMajJbHOCTH, a TaKKe
JIMYHOCTHBIX PE3YJIbTATOB!

OK1 IloHnmaTp CymHOCTB U COLMANBHYIO 3HAYMMOCTb CBOEH

Oynymie mpodeccuu, MposIBIATh K HE yCTOMYMBBIA HHTEPEC.



OK2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh, BHIOMPAThH
TUIIOBBIE METO/IbI U CIIOCOOBI BBINOJIHEHUS TPO(eCCHOHATBHBIX
3aJ1a4, OLEHMUBATh UX BBIIIOJIHEHHUE U KAYECTBO.

OK3 IIpuHuMAaTh pelieHus B CTAHAAPTHBIX U HECTAHAAPTHBIX
CUTYalMSIX U HECTHU 32 HUX OTBETCTBEHHOCTb.

OK4 OcymiecTBisTh MOUCK U UCTIOIB30BaHUE HH(DOpMaIUH,
HE00X0auMOoM 11 3((HEKTUBHOTO BBITTOTHEHHS
1po(heCCUOHANIBHBIX 3aja4, IPOPECCUOHATBHOIO U JIMYHOCTHOTO
pa3BUTHSL.

[IK1.1 IIpoBOaWTE MEPONIPUATHS IO COXPAHEHUIO U YKPEIJIEHUIO
3JI0pPOBbsI HACEJICHHUS], TALIUEHTA U €r0 OKPYKECHHUS.

[1K2.1 [IpeacraBnsaTe HHPOPMAIUIO B TOHATHOM JIJIs MAllUEHTA
BUJIE, OOBSACHATH €My CYyTh BMEIIATENIbCTB.

[1K2.3 OcyiecTBasTh 1e4eO0HO-THarHOCTHYECKUE
BMeEUIATENbCTBA, B3aUMOJIEUCTBYS C YHaCTHUKAMHU JIEUeOHOTO
nporecca.

[1K2.5 CoOmronath mpaBuiia UCIIOIb30BaHUS aNapaTyphl,
00OpyIOBaHUS U U3AETUN MEIULIMHCKOTO HA3HAYEHUS B XO/1€
Je4eOHO-TMarHOCTUYECKOT O IpoLecca.

JInuyHOCTHBIE pe3yJbTAThI
peau3anu NporpaMmMbl BOCIIUTAHUS

JIP13 HenpepbIBHO COBEPLICHCTBYIOLIUI MPOQPECCHOHAIbHBIE HABBIKU Yepe3
JOTIOJIHUTENBHOE MpodeccnoHaibHOEe 00pa3zoBaHKe (MPOrpaMMbl MOBBIIICHHUS
KBaJTM(UKALIMK U IPOTPaMMBbI TPo(eCCHOHATTEHOM TIEPETIOATOTOBKH),
HACTaBHUYECTBO, & TAK)KE CTAKUPOBKH, UCTIOJIH30BAHUE JUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUN (00pa30BaTENIbHBIN MOPTAT U BEOMHAPHI), TPDEHUHTH B
CUMYJISIIMOHHBIX IIEHTPaX, Y4acTHE B KOHTPECCHBIX MEPOTIPUSTHIX

JIP14 Cob6nroparonuii BpaueOHY0 TailfHy, MPUHIIAIBI MEAUIIMHCKON STUKH B
paboTe ¢ marMeHTaMu, UX 3aKOHHBIMU MPEACTABUTEISIMUA U KOJIJIETaMU

JIP15 CoOGmroparomuii mporpaMmbl TOCYTaAPCTBEHHBIX TapaHTUN OECIIIIaTHOTO
OKa3aHMs rpakKaaHaM MEAUIIMHCKON MOMOIIM, HOPMATHUBHBIE PABOBBIC aKThI B
cepe oxXpaHbl 310pOBbsI FPaXK/IaH, PETYIUPYIOIINE MEAULIMHCKYIO JESITETbHOCTD

JInuHOCTHBIE pPe3yabTaThl



peaju3anuu NPorpaMMbl BOCIIMTAHUS, ONPeAeJIeHHbIe KIKYeBbIMHU
padoToaareaaMu
JIP18 IMoanepskuBaronyii U MPOSIBISIOMIAN TPUHIIUIIBI

TYMAaHHOCTH U MHJIOCCPIAM.

JInuHOCTHBIE pe3yabTaThI
peaqu3anyu NPOrpaMMbl BOCIIMTAHMS, ONpPe/de/ieHHbIe Cy0beKTaMu
o0pa3oBaTeJIbHOIO Mpouecca

JIP 22 BripaboTaBIINi NPUHLIMUIIBI 3KOJIOTUYECKH
1eJ1ecO000Pa3HOTO MOBEACHUS, OEPEHKHOI0 OTHOIIEHUS K CBOEH

YKW3HU, KU3HU IPYTUX JIFOIEU, IPUPOIBL, INIAHETHI B LIEJIOM.

IpakTnueckoe 3ansitue Ne 1. ['eneTnka yenoBeka ¢ OCHOBaMHU
MEJIUIIMHCKON T€HEeTUKU —TCOPETUUCCKUN (DYHIaMEHT COBPEMEHHON MEIUITMHBI

Teoperuuyeckasi 4acTh
A3zoBa, M.M. I'eHeTnKa 4yenoBeka ¢ OCHOBAMH MEIUIIMHCKOM T€HETUKH cTp. 5-11

I'eneTrka 4eoBeKa U3y4daeT SIBJICHUS HACJIEICTBEHHOCTH U N3MEHYNBOCTH B
MONYJISIUY JIIOJIEH, HACIIETOBAHNE HOPMAJIBHBIX M ITATOJIOTUYECKUX PU3HAKOB,
BIIMSIHUE TEHETUYECKOE KOHCTUTYIIMM HA BOSHUKHOBEHUE U PA3BUTHE
3a0oseBannii. OOBLEKTOM MENUIIMHCKON I'€HETHKU SIBJISIETCS YETOBEK.
OCHOBOMOJIOKHUKOM ObLT COBETCKUI yueHblil baukoB. B renetnke yenoBeka
Pa3JIMYarOT NOHATHUS HACIEICTBEHHOCTH U HaciaeayemMocTu. HacneacTBeHHOCTh —
CBOMCTBO OPraHU3MOB 00€CIIeYMBATh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO
IIPEEMCTBEHHOCTh MEKly ITOKOoIeHUusAMH. [lo1 HaciieroBaHreEM TOHUMAKOT
nepegavdy reHeTudeckoi nH(GOpMaluu OT OJTHOTO MOKOJIEHUS OPraHU3MOB K
npyromy. Camblii cTapblii METOJ — KIIMHUKO-T€HEeAJIornyeckuil. Yenosek, ¢
KOTOPOTO COCTABJIIETCS POJOCIOBHAs Ha3bIBaeTcs poodan. [Ipu ananusze
POJIOCIIOBHON MOKHO BBISICHUTB XapaKTep Hacje10BaHus 3a00JIeBaHUs U THUII
HACJICJOBAHMUS.

Bomnpocsl K NIpakTH4ecKOMY 3aHATHIO

1. Pacckakure 0 reHeTHKE 4eJIOBEKA ¢ OCHOBAMM MEIUITMHCKON
T€HETUKH KaK HayKe

2. KakoBbI pa3ziesibl JuCIUIIITNHBI

3. KakoBa cBsI3b JUCHMIUIMHBI C IPYTUMHU JTUCIUTUIMHAMHA

4, Pacckaxxute 00 UCTOpHUM pa3BUTHS HAYKU

5. KaxoB BkI1aj 3apyOeKHBIX U OTEUECTBEHHBIX YUEHBIX B PA3BUTHE
JTAaHHOM TUCIIAILIMHEIL.

6. KakoBbI nepCrieKTUBHBIC HATIPABICHUS U PELICHUS MEIUKO-

OMOJIOTMYECKUX U TEHETUYECKUX MPOOIeM.



3agaHus K NPAKTHYECKOMY 3aHATHIO
1. [TonroroBwTe pedeparsl Ha TeMbl «MeTo bl TeHeTUKNY, «McTopus
n3yuenus JTHK».

IIpakTnueckoe 3ansaTue Ne 2.

[uronornueckue 1 OMOXMMUYECKUE OCHOBBI HACIEACTBEHHOCTH

Teoperuyeckasi 4acTh

OCHOBHOW €IMHUIIEHN KUBOTO SIBIsIETCS KieTka. OHa UMEET BEC CBOMCTBA
KUBOT'0, TO €CTh, CIIOCOOHA Pa3MHOXKAThCs, BUJOM3MEHATHCS U pearupoBaTh Ha
pazapaxkenus. bonee Menkue eIMHUIBI MAaTEPUU STUX CBOMCTB HE MPOSBIISIOT. P.
Bupxos nucan: «Kinerka ectb nociaeanuit MOpGhOIOrH4ecKuil IEeMEHT BCeX
JKUBBIX TE€JI, U Mbl HE IMEEM IIpaBa UCKATh HACTOSIIEN KUZHEACATEIbHOCTH BHE
HEe.

Cpenu )XKMBBIX OPraHU3MOB BCTPEYAIOTCS JIBA THIIA OpPTraHU3AINH
KJIETOK: MIPOKapUOTUYECKAs KiIeTKa (Y MPOKaproT — OakTepuit
Y CUHE3EJIEHBIX BOJOPOCIIEH) U 3yKapUOTHYECKas KIeTKa (y 9YKapHOT, TO €CTh
BCEX OCTAJIbHBIX OJHO- U MHOTOKJIETOUYHBIX OPTaHU3MOB— PACTEHUM, TPUOOB U
YKUBOTHBIX).

[IpokaproTryeckas KiIeTka NOKpbITa HUTOIIa3MaTHYECKON MEMOpaHOH,
UTpAIOLIEH poJib aKTUBHOTO Oapbepa MEX 1y LIUTOIIa3MOM KIIETKU U BHEIIHEH
cpenoii. CHapy»ku OT MEMOpaHBbI pacrojokeHa KI€TOUHasl CTCHKA.

VY npokaprHOTHYECKX KJIETOK HET MOP(OIOrHUE€CKH BBIPAKEHHOTO sJIpa, HO
umeeTcs 30Ha, 3anonHeHHas JJHK, necymelt HacnencteHHyro nadopmanuio. B
OCHOBHOM BEILIECTBE IUTOIIA3MbI IPOKAPUOTHYECKUX KIIETOK PacIionararoTcs
MHOTOYHCIICHHBIC PUOOCOMBI.

bakTepun pa3MHOXKarOTCs MyTeM MmpocToro aeiaeHus. Haxonsmascs B
snepHoit odnactu JIHK npukpemniena k Me3ocome— CTpyKType, 00pasyemoit
[UTOIJIa3MaTHYECKOM MeMOpaHoit. [lenenne GakTepranbHON KIECTKH HAUMHAETCS C
JIEJICHUS] ME30COMBI; 3aT€M JIBE MOJOBUHKH ME30COMBI PACXOASTCS, YBIIEKas 3a
coboii [IHK, mocienHsist Tak:ke IeTUTCS HA JIBE YaCTH, U3 KOTOPBIX BIOCIIEICTBUU
00pasyroTcs siiepHbIe 00JIACTH IBYX JOUYEPHUX KIIETOK.

KieTka 3ykapruoT opraniu3oBaHa CiloXHee, 4eM npokapuoTudeckas. OHa
MOKpBITa LIUTOIIA3MATUYECKON MEMOPaHOM, KOTOpast UTPaeT BaXKHYIO POJIb B
PEryJIMpPOBAHUM COCTaBa KJIIETOYHOI'O COAEPKUMOTI0, TaK KaK 4epe3 Hee
IIPOHUKAIOT BCE MMUTATEIbHBIE BEIIECTBA U POAYKTHI cekpennu. Kaxxnas kierka
COJEPKUT HEOOJIBIIIOE MIAPOBUAHOE HIIM OBAJILHOE TEJIbIIE, Ha3bIBAEMOE SIIPOM.
AApo CyKUT BaXXKHBIM PETYJIUPYIOIIHUM LIEHTPOM KJIETKH, OHO COJIEPKHUT
HacJIeICTBEHHbBIE (DaKTOPHI (TE€HBI), OMPEIEISIONINE BPU 3HAKU JAHHOTO
OpraHu3Ma, ¥ yNpaBJiieT MHOTMMHU BHYTPUKJIETOYHBIMH MPOIIECCAaMU

Bce kneTku 110060ro oprannuMa mpoucxXoarT OT 3Ur0Thl — KIIETKH,
oOpa3ylolencs B pe3yiabTaTe CIUSHUS IBYX TaMeT (ITOJIOBBIX KJIETOK, UMEIOIINX
OJIMHAPHBIN, UK TAIIOUAHBINA, HAOOP XpOMOCOM—N). 3UTOTa COAEPIKUT



JTUTUIOUTHBIN Habop xpomocoM (211). OauHapHbI HAOOP XPOMOCOM HAa3bIBAIOT
TEHOMOM.

T TpomexyTOK KM3HH KIIETKU OT €€ 00pa3oBaHus 10 JICTICHHS Ha JIBE JIOUEPHIE
HAa3bIBAIOT KIETOUHBIM LIMKTIOM. Y PazHbIX OpraHM3MOB U B Pa3HBIX TKAHSIX IPOJIONDKUTEITHOCT KJle-
TOYHBIX [IUKJIOB pa3InyHa.

KiteTounbIii IIMKIT COMaTUYECKHUX KJIETOK BBICIIMX PACTEHUN U YKUBOTHBIX
MOKHO Pa3/IeiIITh Ha JIBE CTAIMH: MUATO3 M nHTepdazy (puc. 2.1), [Tox urrepdazoit
MOHAMAIOT MIEPUOJT KJIETOYHOTO LIMKJIA MEXKITY KOHLIOM OJTHOTO JIETICHHS M HAYATIOM
CIIEYIOLLIETO, T.€., MEXKITY IBYMs [TOCIIEIOBATEIbHBIMUA MUTO3aMU. [ Ipr cBETOBOIA
MUKPOCKOIUH SIAPA, HAXOJAIIETOCS Ha CTa Ik MHTEp(a3bl, XpOMOCOMBI KaK OT/IETbHbIC
CTPYKTYpbI HE BUTHBI, & X OKPAIIIEHHOE BEIIECTBO MMEET BUJI IpaHyJ1, 0oJiee WM MEHee
PaBHOMEPHO pacpe/ieNieHHbIX B ToJie 3peHust. iHTepdazy npuHsATO pa3nensiTh Ha TpU
nepuopa: Gi-npecunteruueckui, S - cunre3 JJHK
u G- mocTcuHTeTHYECKUH. JITMTeIbHOCTh MHTEP(A3bl B KIIETKAX PA3HBIX TKAHSH
Pa3IMYHA, U ONPEIEIETCS B OCHOBHOM riepriozioM G1 Kak mpaBmiio, 3ToT meproj; — caMblid
TPOIOIDKHTENBHBIN, [ IprumepHo B cepenmae G1 HaXOMUTCST KOHTPOJIBHAS TOUKA, 10
JIOCTVIKEHHS] KOTOPOM MUTO3 MOYKHO 3a0JIOKMPOBATH MHTUOUTOPAaMH TPAHCKPUITIU U
TpaHcisimu. [locre 3ol Touky KiieTka HeM30€KHO MPOXOJIUT CTaIK CHHTE3a
JIHK, nocrcunaTerideckyro - G, 1 MuTo3. K Hauasy 1e/ieHust KIICTKH e
JHK perumimpoBana v Kax1ast XpOMOCOMA Y’KE COCTOUT U3 JIBYX MICHTUYHBIX HUTEH -
XPOMATH/I, COSIMHEHHBIX OTHOM LIEHTpoMepoid. KieTku, pekpaTuBIIvE AeTICHUE, HAXOIATCS B
crayu roxost — G,
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\',ll
]
| MUTO3 ¥ UMTOKMMES | \ / Heaenawmecs KneTem
| (aenenue xnerxu) ?*—h\ / > BxoasT 8 dayy Go
- . ~ 8 G,y Go~ *©
G,m &
| =t | M-baza
Havano genexma — - G,IS
{ . 1
rhighand ’ AeneHue -
Moaroroexax |
=1 genenuo
NoaroToexa ;..Gz WUnrepdara
KMHTO3Y | POCT KNETKH

| Aynnuxaums QHK ’L ——
Pucynok 1.1 — KneTouHsIi muki
Mwuto3 1 Meno3. ['eHeTnyeckas poiapr MUTO3a U MEHO03a

MuTo3 (peke: KapUOKHUHE3 WIIH HEMPSIMOE JCJICHUE) —
JIeJICHUE S/Ipa 3yKapUOTUUYECKOU KJIETKH C COXPAaHEHHUEM 4YHKclia XpoMmocoMm. B
OTIMYHE OT MEH03a, MUTOTHYECKOE JISJICHUE TIPOTEKAeT 0€3 OCIOKHEHUN B
KJIETKaX JF00O0M IUTOMIHOCTH, TIOCKOJIbKY HE BKITIOYACT KaK HEOOXOMMBIA
ATan KOHBIOTAITUIO0 TOMOJIOTUYHBIX XPOMOCOM B mpodase.


http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
http://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B9%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%8A%D1%8E%D0%B3%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)

MWuTO03 — JUIIB OJJHA U3 YaCTEH KJICTOYHOTO ITUKJIA, HO OH JJOCTaTOYHO
CJIOJKEH, M B €70 COCTaBe, B CBOIO 0YePE/ib, OBLIN BBIACICHBI IISTh (ha3:
npodasa, npoMmeradasa, metadasa, anadaza u temodasa (puc. 2.2). Y iBoeHue
XPOMOCOM M LIEHTPHUOJICH (B KJIETKaX KUBOTHBIX ) IIPOUCXO/IUT CIIIE B
xojze uaTepdaspl. B pe3ynbrare 3T0r0, B MUT03 XpOMOCOMEBI BCTYIAIOT
YK€ YIBOCHHBIMH, HAIIOMUHAIOIMKUMH OYKBY X (MACHTHUYHBIC KO MAaTCPUHCKOMN
XPOMOCOMBI COCTMHEHBI JPYT € APYTOM B 00JIACTH IIEHTPOMEDHI).

Ancpman memBpana  ADWIWKO  XpoMOCOMa Xpomocoma Xpomocoma I

Meradase PaunAn awadusa Noaawan anadpasa Pavrnn Tenoasa

Pucynox 1.2 — CxemaTuieckoe n300paxeHUe CTaNi MUTO3a

« B mpodaze nporcxoaut KoHACHCAIMS TOMOJIOTUYHBIX
(mapHBIX) XpOMOCOM M HaunMHaeTcs (popMuUpoBaHKE BEpeTeHa JeneHus. B kieTkax
YKUBOTHBIX HAYMHAETCS PACXOXKACHUE TIAphl LICHTPHUOJICH (TTOTI0COB BEPETEHA).

o IIpomeradasza HaunHaeTcs ¢ pa3pylIeHUs SIEPHON 000IOUKH.
XPpOMOCOMBI HAUMHAIOT ABUTAThCS U UX HEHTPOMEPHI BCTYIAIOT B KOHTAKT C
MUKpPOTPYOOUKaMH BepeTeHa JeIeHHUs, a TOJ0Cca MPOA0JIKAIOT PACXOKICHUE IPYT
ot apyra. K koniy npometadassl popmMupyercs BepeTeHO JeTIeHuU.

« B meradaze nBuxeHrss XpOMOCOM MOUYTH MOJTHOCTBHIO 3aMHUPAIOT,
¥ KHHETOXOPBI XPOMOCOM PACIIONIaraloTcsl Ha «IKBATOpE» (Ha paBHOM PACCTOSTHUU
OT «TIOJKOCOBY SiAJpa) B OJJHOM IJIIOCKOCTH, 00pa3ys Tak Ha3blBaeMylo MeTa(a3HyIo
IUTACTUHKY. Ba)KHO OTMETUTH, UTO OHU OCTAIOTCS B TAKOM TIOJIOKEHUH B TEUCHHE
JIOBOJIBHO JUTUTEIHHOTO BpEMEHH. B 3TO BpeMsi B KIIETKE MPOUCXOAST
CYIIIECTBEHHBIE TIEPECTPONHKH, KOTOPBIC «Pa3peIIaoT» MOCIeayIoIIee
pacxoxaeHue XxpoMocoM. OOBIYHO B CBS3U C ITUM MeTadaza — Hanbosee
yI00HOE BpeMsl sl TOACUeTa XPOMOCOMHBIX YHCEI.


http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%BE%D0%BC%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%B5%D1%82%D0%B5%D0%BD%D0%BE_%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D1%84%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D1%84%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE&action=edit&redlink=1

« B anadaze xpomocomsl fienstces (COeTUHEHHUE B
paiioHe IIEHTPOMEPHI PA3PYIIACTCS) U PACXOIATCS K MOIIOCaM JEICHHUS.
[TapanenbHO MOJIIOCA BEpETEHA TaK)Ke PacXOoAATCs APYT OT Apyra.

« B Tenodase nporcxoaut paspylieHHe BepeTeHa JIeICHUS U 00pa30oBaHue
SICPHBIX 000JI0YEK BOKPYT ABYX T'PYIIIT XPOMOCOM,

KOTOpBIE JIEKOHJASHCUPYIOTCS M 00pa3yoT JOUEPHHE sIpa.

Meiio3 (mnu peayKUMOHHOE JEIEHUE KIETKN) — JEJICHNUE
A/1pa dYKapUOTUUYECKOM KJIETKU ¢ YMEHBIIEHHEM YHCIIa XPOMOCOM B J[Ba pasa.
[Ipoucxomut B ABa 3Tana: peAyKIIMOHHBIN U SKBAIMOHHBIM. Meio3 He cleyeT
CMEIIMBATh C TAMETOTEHE30M — O00pa30BaHUEM CIICIIHATM3UPOBAHHBIX MTOJOBBIX
KJICTOK, WJIU TaMeT, U3 HeaudPpepeHITMPOBAHHBIX CTBOJIOBBIX.

C yMeHbIIIEHHUEM YHClia XpOMOCOM B pe3yJibTaTe MeH03a B )KU3HEHHOM
IIUKJIC MPOUCXOAUT MEPEXO] OT TUIUIOUTHOM (ha3bl K rarjIouTHOM.
BoccranoBienue mionaHoCTH (Mepexo OT rarIouaHON (a3bl K AUTIOUTHOM )
MIPOMCXOIUT B pe3yabTaTe MOJIOBOTO Mpoliecca.

B cBs3u ¢ TeM, uTO B mpodase mepBoro, peAyKIMOHHOT0, dTama
IIPOMCXOIUT MTONAPHOE CAUsHUE (KOHBIOraI1sa) TOMOJIOTHYHBIX XPOMOCOM,
MIPaBUJILHOE MPOTEKAHUE ME03a BO3MOKHO TOJBKO B IUIIOMIHBIX KJIETKAX WU B
yETHBIX MOJUILION1aX (T€Tpa-, FTeKCAIUIOUIHBIX U T. M. KJIeTKax). Meio3 MoKeT
MPOUCXOJUTh U B HEYETHBIX MOJUILIONAAX (TPU-, MEHTAILUIOUIHBIX U T. II.
KJIETKaX), HO B HUX, U3-32 HEBO3MOYKHOCTH 00CCIIEYUTD MOMAPHOE CIIUSHUE
XpoMocoM B nipodase I, pacxoxaeHrne XpoMoCOM IMPOUCXONUT C HAPYIICHUSIMH,
KOTOPBIC CTABAT IO YTPO3Yy KU3HECTIOCOOHOCTD KJIICTKU UJIM PA3BUBAIOIIETOCS U3
HEE MHOTOKJIETOYHOI'O TarIOMHOTO OpraHu3Ma.

DTOT K€ MEXaHU3M JIC)KHUT B OCHOBE CTEPUIILHOCTH MEKBUIOBBIX THOPHUIOB.
[ToCKOJIbKY Y MEKBUIOBBIX THOPHUIOB B SJPE KIETOK COYETAOTCS XPOMOCOMBI
POAUTENEH, OTHOCAIIUXCA K PA3IUYHBIM BUIaM, XPOMOCOMBI OOBIYHO HE MOTYT
BCTYIUTh B KOHBIOTAIMIO. DTO MPUBOJUT K HAPYIICHUSIM B PaCXOKICHUU
XPOMOCOM TPU M€H03€ U, B KOHEUHOM CUeTe, K HEXKU3HECTTIOCOOHOCTHU MOJIOBBIX
KJIETOK, Wik rameT. OnpeieIeHHbIC OTPAaHUYCHUSI Ha KOHBIOTAIIUI0 XPOMOCOM
HAKJIaIbIBAIOT U XPOMOCOMHBIE MyTallMH (MacIITaOHbIE ICJICINH, TYTUTUKAIUH,
WHBEPCHH WJIM TPAHCIIOKAIIUH).

Mei103 COCTOUT U3 IBYX MOCJIEA0BATEIbHBIX ICIICHUN C KOPOTKOU
uHTepdazon Mmexay Humu (puc. 2.3).
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http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%B5%D1%82%D0%B5%D0%BD%D0%BE_%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%8F%D0%B4%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%8F%D0%B4%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B5%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B2%D0%BE%D0%BB%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%8A%D1%8E%D0%B3%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B1%D1%80%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5_%D0%BC%D1%83%D1%82%D0%B0%D1%86%D0%B8%D0%B8&action=edit&redlink=1

Npemerorueckan
untepdaza

Npodaza |

Metagaaa | Anadasa | Tenodasa | Meracaza Il Avachaza I

Pucynok 1.3 — Cxemarnueckoe n300paxxeHne mociae0BaTeIbHBIX CTaaui
Meio3a

o IlIpodaza I — mpoda3za nepBoro aeneHus OYeHb CI0KHAS U COCTOUT U3
CTaUM:

o @a3za entoTeHsl WK JentoHeMbl — KoHAeHcanus JJHK ¢
o0pa30BaHUEM XPOMOCOM B BUJIE TOHKHUX HUTEH.

o 3uUroTeHa Wi 3UrOHeMa — KOHBIOTaIMA (COSTMHEHHE ) TOMOJIOTUYHBIX
XPOMOCOM C 00pa30BaHUEM CTPYKTYP, COCTOSIIINX U3 JIBYX COSTUHEHHBIX
XPOMOCOM, Ha3bIBAEMbIX TE€TpaJaMu UM OUBAJICHTAMU.

o IlaxuTeHa unu naxmHeMma — KpOCCUHTOBep (Iepekpect) oOMeH
y4acCTKaMHU MKy TOMOJOTUYHBIMUA XPOMOCOMAMU; TOMOJIOTHYHBIE XPOMOCOMBI
OCTaIOTCSI COCIMHEHHBIMU MEXKy COOOM.

o JlumioreHa wiu JUIJIOHEMA — TPOUCXOTUT
YaCcTUYHAs IEKOHACHCAIIUSI XPOMOCOM, TIPU 3TOM YaCcTh FT€HOMAa MOKET paboTaTh,
MIPOUCXOMST Mporiecchl TpaHckpumiuu (o6pazoBanue PHK), tpancisiiuu (cunre3
Oelka); TOMOJIOTUYHBIE XPOMOCOMBI OCTAIOTCSI COSTUHEHHBIMHU MEXTy COOOM.

o JImaxune3z — JIHK cHOBa MakCMMaabHO KOHJIECHCUPYETCH,
CUHTETHUYECKHE TIPOIIECCHI MPEKPAIIAIOTCs, PACTBOPSETCS siFepHAst 000JI0UKa;
TOMOJIOTUYHBIE XPOMOCOMBI OCTAIOTCS COSAMHEHHBIMU MEXKTY COOO.

o Merajdasza | — OGuBaneHTHBIE XPOMOCOMBI BEICTPAUBAIOTCS BJIOJIb
HKBATOPA KJIETKH.

o Amnadaza | — MuUKpoTpyOOUKH COKpaIAIOTCsI, OMBANIEHTHI JEIATCS U
XPOMOCOMBI PacXOoJIATCs K MojtocaMm. BaxkHO OTMETUTD, YTO, U3-3a KOHBIOTAIINT
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http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%BD%D0%B3%D0%BE%D0%B2%D0%B5%D1%80

XPOMOCOM B 3UTOTEHE, K MOJI0CAM PACXOIATCS LENBIE XPOMOCOMBI, COCTOSIIIIUE U3
JIBYX XpOMAaTHJ KaxKJ1asi, @ HE OTACIbHbIE XPOMATUIbI, KAK B MUTO3€.

o Temodaza I — XpoMOCOMBI JECITUPATU3YIOTCS U MOSBIISICTCS sSICpHAS
000JI0UKa.

BTtopoe nenenue meiio3a cienyeT HEMOCPEACTBEHHO 3a TIEPBhIM, 0e3
BbIp@XEHHOU MHTEep(da3bl: S-epUO OTCYTCTBYET, TOCKOJBKY Mepe BTOPHIM
JeneHrneM He nporucxoaut perumkannn JJHK.

o IIpodaza Il — npoucxoaut KoHACHCAIIUS XPOMOCOM, KICTOUHBIN
LEHTpP JAEIUTCS U MPOAYKTHI €T0 JCJICHUS PACXOIATCS K MOII0CaM sIapa,
paspy1uiaercs siiepHas 00071049ka, 00pa3yercs BEpEeTeHO JIeJICHUE.

o Meradaza [l — yHUBaIEHTHBIE XPOMOCOMBI (COCTOSIIIINE U3 IBYX
XpOMaTHJ Kaxas) pacroyiaraloTcsi Ha «9KBaTope» (Ha paBHOM pacCTOSIHUU OT
«TIOJIIOCOBY si/Ipa) B OJIHOM TUIOCKOCTH, 00pa3ys Tak Ha3biBaeMylo MeTada3Hylo
IJJACTUHKY.

o Amnadaza Il — yHuUBaNIeHTBI JEAATCA U XPOMATHUIBI PACXOAATCS K
ITOJTFOCAM.

o Tenodaza Il — xpoMoOCOMBI JeCIUPATU3YIOTCS U MOSBIISIETCS s/IepHAs
00o0J10YKa.

B pe3ynbTaTe U3 oHON AUTIIIONIHON KIETKA 00pa3yercs
YEeThIPE raIUIOUIHBIX KIETKH. B TeX ciydasx, Koraa Meno3 CONpskEH
C TaMETOTreHe30M (HalmpuMep, Y MHOTOKJIETOYHBIX YKUBOTHBIX ), IPU
Pa3BUTHM SHLEKIIETOK IIEPBOE U BTOPOE IEICHUS MEN03a PE3KO HEPAaBHOMEPHEI. B
pe3yabTaTe GOpMUPYETCS OJIHA TaruIonIHAs SHUIIEKIIeTKA U JIBa TaK
HA3bIBAEMBIX PEIyKIMOHHBIX TeJbIla (A00pPTUBHBIC IEPUBATHI IEPBOTO U BTOPOTO
JIeTICHUH ).

Kapuorun

Habop xpoMocoMm coMaTnyeckoi KJIE€TKH, CBOMCTBEHHBI TOMY I HHOMY
BUY JKMBOTHBIX WJIM PACTECHUMN, HA3bIBAIOT KApUOTUIIOM. OH BKIIFOYAET BCE
0COOEHHOCTH XPOMOCOMHOTI'0 KOMIUIEKCA: YUCIIO XPOMOCOM, UX PopMy, HATMUUE
BUJMMBIX TTOJ] CBETOBBIM MUKPOCKOTIOM JIETAJIEN CTPOEHUS OTIEIBHBIX XPOMOCOM

Kapuotnn — 370 COBOKYITHOCTB NMPU3HAKOB, [0 KOTOPBIM MOKHO
UIAEHTU(ULIHUPOBATH JAHHBIA XPOMOCOMHBINA HA0OP: YUCIIO XPOMOCOM, UX
dbopma, onpenensieMas MPeXkae BCEro PACIOI0KEHUEM LIEHTPOMED, HAJTMUHe
BTOPUYHBIX MEPETIKEK, CITyTHUKOB, YEPEIOBAHUE IYXPOMATUHOBBIX U
reTepOXpOMATHHOBBIX PAOHOB U T. 1. TakuM 00pa3om, KApUOTHUI — ITO MACTIOPT
Buja. Kapuotun MoxeT ObITh M300pakKeH B BUJIE HIUOTPAMMbBI — CXEMBI, Ha
KOTOPO¥ XpPOMOCOMBI PaCIioararoT B PSJl IO Mepe YOBIBAHUSI MX JJTHHBI.

Ha uanorpamme npuHATO M300paXkaTh MO OJTHOM U3 KaXKIOM Mapbl TOMOJIOTHYHBIX
XPOMOCOM.
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BF%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BF%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%AF%D0%B9%D1%86%D0%B5%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D0%BB%D1%8C%D1%86%D0%B0&action=edit&redlink=1

UenTpomepa

Pucynoxk 1.4 — Unuorpamma

Haumenbliee yiciio XpOMOCOM Cpeid YKapuoT UMEET
Hemarona Ascaris megalocephala univalent (2n = 2). HauGosnbimme uncia
XpOMOCOM BCTPEYAIOTCS Y MPOCTEHIINX U MAaOPOTHUKOB, JUIsl KOTOPBIX Xa-
pakTepHbI BBICOKHE YPOBHU MOJIUIUIOUINU. Y HUX YUCIIO XPOMOCOM JJOCTUTAET
HECKOJIbKMX cOT. OOBIYHBI AUMIJIOUTHBIE HAOOPBI, COJEPIKAIIME OT IECATKA JI0
HECKOJIBKUX JECSITKOB XPOMOCOM.

VY MHOTrMX pacTeHu#, a TaKKe KUBOTHBIX HapsAIy ¢ OCTOSSHHBIMU
KOMIIOHEHTaMH KapHOTHUIIa — TaK Ha3bIBAEMBIMHU A-XpOMOCOMaMHU — B SApax
HEKOTOPBIX 0co0el JTaHHOTO BUAA COACPIKATCA JOTOTHUTEIbHBIC, MK B-
XpOMOCOMBI. YacTO OHM MOYTH HETUKOM COCTOST U3 TeTepoxpoMaTuHa. Uncmo ux
BapbUPYET OT OJTHOTO IO HECKOIBKUX JIECATKOB Y HEKOTOPBIX
BuoB Hymenocallis (pacrenue). [IpudnHbl X MOSIBIICHUS U BBITTOJIHAEMbIC UMH
(GYHKIIUH 10 CHX TIOP HE SICHBI.

Cpenu Bcex XpOMOCOM KapHOTHUIIA PA3IUYAIOT Maphl AyTOCOM, OAMHAKOBBIE
JUTSL MY>KCKUX U )KEHCKHX 0C00€i, U 0JIHY Mapy MOJIOBBIX XPOMOCOM,
pa3IMyaloIUXCcs Y My»XKCKUX B )KEHCKUX ocoOei. I1o0BbIe XpOMOCOMBI )KEHCKHX
0co0el MIEKOUTAIIIUX 0003HayaoT OykBaMu XX U My>KCKHUX ocobein — XV,
MO03TOMY KEHCKHUH 10JI Ha3bIBAIOT TOMOTaMETHBIM, MY KCKOM — IreTepOraMeTHBIM.
VY ntun u 6abo4ex, Ha00OPOT. )KEHCKUH TI0JI TETEPOTaMETHBIH,

MY>KCKOM T'OMOTI'aMETHBIM.
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MOJ'ICKy.HHpHLIe OCHOBBI HAaCJICACTBCHHOCTHU

MarepualibHbIM HOCUTEJIEM HACJIEACTBEHHOCTH SIBISIETCS MOJIEKYJIa
ne3okcupudonykiennoBoi kuciotsl (JIHK). Monekyna JIHK cocrout u3 aByx
HUTEH, 3aKPYUEHHBIX JIPYT OTHOCUTENILHO Apyra. Kaxaas u3 nenodyexk oopazoBaHa
OTIIETTLHBIMH OJIOKaMU - HYKJICOTHIAMH, B TIOCIIE0BATEIIBHOCTH KOTOPHIX
3aK0IMpOBaHa TeHeTHIecKas nHpopmarus. MHbopmanus CAuThIBATCS JTUIIIH C
OJIHOM HUTH, BTOpasi CIOCOOCTBYET O0JIee KOMIAKTHON YITAKOBKE OIPOMHOMA
MOJIEKYJIBI B KIJIETKE.

Krnerka o6mnanaer cnocoonocThio Ha ocHoBe JJHK cTpouTh MoieKyIbl
OenkoB. ['eHeTHUECKUI KOJ] YHUBEPCAJIEH - Y BCEX OPraHU3MOB, OT MPOCTEUIINX
JI0 CaMbIX BBICOKO OPraHM30BaHHBIX OINpPEEICHHAs MOCIEI0BATEIbHOCTD
HYKJICOTHU]IOB "BOILIONIAETCS" B UEHTUYHYIO CTPYKTYpy Oenka. DyHKiuu 0eIKoB
B OpraHu3Me HEOOBIKHOBEHHO pa3HOOOPa3HBbI, UX crelu(uKa MpsIMO UK
OTOCPEIOBAHHO BJIMSIET HA JII0O00E CBOMCTBO UHIUBUIYYMA.

JIHK npencraBiseT coboi mOTMMEpPHYIO MOJIEKYITY, B COCTaB KOTOPOM
BXOJST YEThIPE OCHOBAHMS: ITypUHOBEIC — aJicHHH (A), ryanuH (G) u
nupuMuInHOBBIE — TUMHUH (T), tuto3uH (C). Kaxxabiii U3 HUX COEMHEH C OJHOM
MOJIEKYJION caxapa — 1e30Kcupu0030ii 1 ¢ ocTaTkoM (HochHOpHOI KUCIOTHI B
BU/JIE JIE30KCUPUOOHYKIICOTUIOB, KOTOPBIC U MPEJICTABIISIIOT COO0l MOHOMEDHI,
Bxoasmue B coctaB JIHK u obpasyroniue noianae30KkCupuoOHyKICOTHIHI,
niu nomHykIeoTHabl. Kak mokazan B 1949—1951 rr. O. Yapradd, koaudgectBo A
B 100011 monekyne JJHK paBHo konuuectBy T, a konnuectBo G paBHO KOJIU-
yectBy C (mpaBuiio Yapradada).

JIx. Yorcon u @. Kpuk, onupasch Ha 3TO MpaBHIo, 000U TaHHbIE
PEHTIEHOCTPYKTYPHOT'O aHAJIM3a, MMOJydeHHbIE B JabopaTopusix M. Yunkunca u P.
dpaHKIWH, 1 TOCTpoWsin MoJieKyJsipHyo Moaensb JJHK. /Ix. Yorcon u @. Kpuk
TaK OIMCAJIA OCHOBHBIE YepPThI 3TON Mozenu (puc. 1.5):
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Pucynox 1.5 — Ctpoenne [JHK

1Yucno moMMHYKICOTUAHBIX IIETIEH PaBHO JIBYM.

2. 1lern 0Opa3yroT mpaBo3akpydeHHbIe criupaiu o 10 ocHOBaHU B KaXkKI0M
BUTKE.

3. Llemnu 3akpyueHbl OJJHAa BOKPYT APYTrOi U BOKPYT OOIIIEH OCH.

4. TlocnemnoBatenbHOCTH ATOMOB (IO OTHOIICHHIO K
KOJIBITY J1I€30KCUPHUO03bI) OJTHOM 1IETIH MPOTUBOIMOJIOKHA TAKOBOW B JIPYTOM LIETIH,
T. €. LIETIH aHTUTIAPAJIICTBHBI.

5. ®ocdarHble TPYNIUPOBKU HAXOSTCS CHAPYKU CIIUpPAJICH, a OCHOBaHUS
— BHYTPH U PACTOI0XKEHbI ¢ HHTepBasioM 0,34 MMK MO/ MPSAMBIM yTIIOM K OCH
MOJIEKYJIBI.

6.1lenu yaepKuUBarOTCss BMECTE BOJOPOIHBIMH CBSI3IMHU MEXKITY
OCHOBaHUSIMHU.

7ITaps1, o6pazyembie ocHoBaHHSIMU A — T 1 G — C, B BBICIICH CTEIICHH
cnenuduunbl. Takum 00pa3oM, NOJMHYKICOTHIHbBIE IIENU KOMIUIEMEHTapHbI APYT
Apyry.

Ha ocnoBanuu stoit Mmonenu k. Yorcon u @. Kpuk npeamnosioxkKuiu, 4to
TeHBI OTJIMYAIOTCS IPYT OT JIpyTa YepeIoBaHUEM Tap HYKJICOTHIOB, U
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HacjeAcTBeHHas MHGOopMaIKs 3aK0JMpOBaHa B BUE MOCIEA0BATEIbHOCTH
HYKJIEOTH]IOB.

Bocnpoussenenue reHoB 3an0xkeHo B ctpykrype JHK —
B KOMIUIEMEHTAPHOCTH €€ OCHOBAaHUU U 3aKJII0YAETCA B
pa3beIMHEHNN KOMIJIEMEHTAPHBIX NOJUHYKICOTHIHBIX LIETIEH U MOCIeAYOIEN
JOCTPOMKE HOBBIX, KOMIJIEMEHTAPHBIX LENEH U3 HYKIECOTHIOB KIIETKH.

Hoaro cuntanock, 4yto JJHK MOXkeT ObITh TOJBKO B BUJIE PABO3AKPYUYEHHOM
Criupayiv, oJHaKo B 1979 r. amepukanckuii yuensii A. Puu nokasan, uro JJHK
CYILIECTBYET U B BU/IE JIEBO3AKPYyUYECHHOU criupanu. Jta popma — Z-JTHK —
BCTpEYaeTcs Ha yyacTKax, oboramieHHbIX napamu G—C u, no-BUIUMOMY, UTPAET
CYILIECTBEHHYIO POJIb B MpOIeccax PEKOMOMHAIIMN U PETYJISILIUK IUCTBUS T€HOB.

JlanpHENIINIA MPOrpecc B HOHUMAaHUM MEXAHU3MOB PEIUIMKALINH T'€HOB, X
GyHKIMOHUPOBAHUS U MEPEKOMOUHAIIMM BCEIIECNIO CBSA3aH C yClexaMu
MOJIEKYJIApHO# reHeTuku. Ha ocHOBE 3THX Mccae0BaHui pOAMIach HOBAs
OTpacib HAYKU — T'€HHAasl HHXKEHEpUsl, KOTOPasl O3BOJIIET MAHUITYJIUPOBATh
WHIUBUy IbHBIMU T€HAMHU, M1OJIy4aTh B MPOOUPKE UX HOBBIE COUETAHMS,
NOJIy4aTh MyTallUH IO JKEJIAHUIO SKCIIEPUMEHTATOPA, IEPEHOCUTh T'€HbI OJTHUX
OpPraHU3MOB B KJIETKH JAPYTUX U TaKUM 00pa30M KOHCTPYUPOBATH OMOJIOTMYECKUE
CUCTEMBI, KOTOPBIX HUKOTIa HE OBLJIO B MPUPO/IE.

Bonpockl Kk npakTHYeCKOMY 3aHSITHIO

1. Jaiite Mop)oDyHKIIMOHATBHYIO XapaKTEPUCTUKY KIIETKHU: 001I1e
MOHATHS O KJIETKE U €€ (PYHKITUAX, XUMUYECKasi OpraHu3aIus KJIETKH;
1a3MoJieMMa, [UTOIIa3Ma U €€ KOMIIOHEHThI, OpTaHesUIbl U BKIIIOUCHHUS.

2. Yto Takoe kieTo4Hoe sapo. Ero GyHKIUM, KOMIIOHEHTHI.

3. KakoBbsl MOphodyHKIIMOHATBEHBIE 0OCOOCHHOCTH KOMITOHEHTOB Si/Ipa B
pa3IMyYHBIC IEPHOBI KIIETOYHOTO HUKJIA.

4, KakoBo cTpoeHune u pyHKIUN XpOMOCOM YEJIOBEKA.

5 YTo Takoe KapuOTHII YEIOBEKA.

6 KakoBbl OCHOBHBIE THUIIBI ACICHUS DYKAPUOTUUECKUX KIIETOK.

1. UTo Tako€ KIETOYHBIN LIUKJI U €70 MEPUO/IBI.

8 KakoBa Ouonoruueckas pojib MUTO3a U aMUTO3a.

9 KakoBa posib aTUTIMYECKUX MUTO30B B MMAaTOJIOTMH YEJIOBEKA.

10. KakoBo OmojorndecKoe 3HaUCHUE Meho3a.

11. KakoBo pa3BHTHE CIIEPMATO30M/IOB U SUICKIECTOK YeIOBEKa.

12.  PacckaxuTe, YTO TaKO€ XMMHUYCCKOE CTPOCHHUE M TECHETHYECKAas
ponb HykienHoBbIx kucior: JHK u PHK.

13. Kaxk mpoucxoaut mpoiiecc CoXpaneHusi THPOPMAIMH OT TTOKOJICHUS K
MTOKOJICHUIO.

14. T'ensl u ux cTpykTypa. Peanuzanus renetnyeckoi nHdopmanuu.

15. Yro takoe I'enernueckuii koxa. KakoBbI ero cBoicTBa
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3aaHus K NIPAKTHYECKOMY 3aHATHIO

1. Pemute 3amaun Ha OnocuHTE3 OenKa

—  Ogpna u3 nenodex Monekyisl JJHK nMeer Takyro nociieqoBaTebHOCTh
HykKIeoTHIOBA T TAI U T ATALI TUTATTTALIT ...... Kakyto
MOCJIEA0BATEILHOCTh HYKJIEOTUI0OB UMEET BTOpAs IIEMOYKa TOM 7K€ MOJIEKYJIbI?

—  Kakoe cTpoenue 6yner umers Mosekyna PHK, ecnu nopsimok
HYKJIEOTUJIOB B LIEMOYKE COOTBETCTBYIOIIETO T'€HA, HA KOTOPOW OHA
CHUHTE3UpYyeTCs, UMeeT cieayromyto nocnenoatenbHocTh:l T TA AT A 1T
OIrATALOTITA?

—  Omnpenenute NOpsIAOK CIEA0OBaHUA JPYT 3a IPYTOM aMUHOKHCIIOT B
Y9aCTKE MOJICKYJIbI O€JIKa, €CJIM U3BECTHO, YTO OH KOJUPYETCS TaKOU
nocienoBaTeabHOCThIO HYKIeoTH1I0B JJHK:- T ATI T TTTATI I T

—  bonbmas u3 n1Byx 1eneit 0enka HHCYIMHA (TaKk Ha3bIBaeMas 1erb B)
HAYMHAETCS CO CIACAYIOIMMNX aMUHOKUCIIOT: (peHUITAJIaHUH — BaJIMH — aclaparu —
IIyTaMHUHOBAsl KUCJIOTA — TUCTUIMH — JIEMIMH. Hanuimnre nocie1oBaTeIbHOCTh
HYKJICOTUI0B yuacTka MoJekyisl JIHK, xpansiiero nuagopmariuio o6 3Tom Oemke.

— B monekyne JJIHK Ha 10110 HMTO3MHOBBIX HYKJICOTHIOB ITPUXOIUTCS
18%. Onpenenure MPOLUEHTHOE COOTHOIIEHUE IPYTUX HYKIEOTHIOB, BXOJSAIINX B
monekyny JHK.

IIpakTuueckoe 3ansitue Ne 3.

3aKOHOMEPHOCTH HACJIEJOBAHUS ITIPU3HAKOB

Teoperuuyeckasi 4acTh

HacnenoBanue — npoliiecc rnepeaayu reHeTuueckoi nHpopMauu yepes
rameThl (MOP(OJTOTUYECKUX, OMOXUMUYECKUX U (PU3UOTOTUUECKUX U JIP.
IIPU3HAKOB) OT pOAUTENIEH K MOTOMCTBY. HacnencTBEeHHOCTh — CBOMCTBO JKUBBIX
OpPraHMW3MOB II€PENABATh U3 IIOKOJICHHS B ITIOKOJIEHNE TEHETUYECKUE MTPU3HAKH.

I'omoniornunbie mapel. B coMaTudeckux KjeTkax ecTh JBa Habopa
XpPOMOCOM, T.K. OT KQXJ0r0 U3 pOAUTENEH B KIIETKY MMONaJaeT Mo OAHOMY Habopy
xpomocoM. Kaxzaas XxpoMocoMa COCTaBIISIET apy ¢ XPOMOCOMOM U3 APYTroro
HaOopa. [TapHble XpOMOCOMBI UACHTUYHBI U HECYT T€ € caMble reHbl. B kineTkax
YyeJI0BeKa HaXOIATCs 23 mapbl TOMOJIOTUYHBIX XPOMOCOM.

["'oMosioruyHbIE XPOMOCOMBI — XPOMOCOMBI OAMHAKOBBIE IO (hopMe U
pasmepam, apHele, COAEpKAIIUE OJJMHAKOBBIE T'€HbI, KOTOPBIE PACIIOJIOKEHEI B
UJEHTUYHBIX YYaCTKaX ¥ OTBEYAIOT 3a OJIMH U TOT K€ MPHU3HAK. [ OMOJIOrHYHbIE
XPOMOCOMBI 00pa3yIOTCS B 3UTOTE TOCTIE CIUSHUS TaIlJIOUIHBIX sIEp SHIEKISTKH
u cnepmaTo3onsia. OgHa U3 TOMOJIOTMYHBIX XPOMOCOM — MaTEpPUHCKAas, a BTOpas —
OTILIOBCKAasl.

AyTOCOMBI Y IOJIOBBIE XPOMOCOMBI. AyTOCOMBI — BCE XPOMOCOMBI, KPOME
MOJIOBBIX. B cOMaTH4eCKHX KIIETKax KaxKJas ayTocoMa IpeACTaBleHa IBaxabl. Mx
Bcero 22 nmapbel. AyTocCOMamMu OHM Ha3bIBAKOTCS 3a BHEIIHEE CXOACTBO. [100BBIE
XPOMOCOMBI, 23-5 mapa, ONPEAENSIOT IOJI YEJIOBEKA.
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AJNenbHbIE TEHBI — TE€HBL, KOTOPBIE PACTIOIIOKEHBI B UAEHTUYHBIX YYacTKaxX
TOMOJIOTUYHBIX XPOMOCOM. AJIIeNbHbIE TeHBl — A na;BU B, AUA; BUBHUT. 1. —
oOpasytot ayuteniomopdubie mapsl. Pazmuunbie popmbl rena
Ha3bIBAIOTCS ajutensiMu. Hacnenyrorces 1Be ajuienu KakJI0ro reHa: ogHa OT MaTepu
¥ BTOpasi — OT OTLA.

I'en — pyHkumonanbHbIN yyacTok Mosekyisl JIHK, cogepxamuii kox
(HECKOJIBKO THICSY Hap HYyKJIEOTHJIOB), ONPEAEIISIFONINI CHHTE3 OJTHOM U3 BUJIOB
PHK, nocnenoBatenbHOCTh aMUHOKUCIIOT B MOJIUNENTHAC (O€IKe), KOTOPBIN
obOecrieunBaeT Kakou-1u00 MpHu3HaK.

PaznuyaroT TOMUHAHTHBIE U PELIECCUBHBIC TE€HBI. PElleCCUBHBIN T€H — I'EH,
MPOSIBJIEHUE KOTOPOTO MOJABIIAECTCS APYTUMHU AJUIEASIMUA JAHHOTO I'eHA.

['eHOTHIT — COBOKYITHOCTb SIIEPHBIX T€HOB OPTaHU3Ma, UJIA COBOKYITHOCTh
T€HOB ISl JAHHOTO IIpu3HaKa. GEeHOTUIl — COBOKYITHOCTh BCEX MPHU3HAKOB U
CBOICTB OpraHu3Ma, Uiu BbIpAKEHUE aJlIeTed TeHOB.

['omo3uroTa — opraHusm, roMOJIOTHYHBIE XPOMOCOMBI KOTOPOTO B TAHHBIX
JIOKycaxX HECYT OJJMHAKOBbIE ajieJbHbIe reHbl (ayuienn). OHa popMUpYyET OAUH
tun ramet. Hanpumep romo3urora AA ¢popmupyeT ramertsl A,

A; romo3zurora BB ¢popmupyeT rameTsl 0JIHOTO
tuna B, B; romo3urora aa popmupyer rameTsI a, a U T. 1.

['eTepo3urora — opraHu3M, FOMOJIOTUYHBIE XPOMOCOMBI KOTOPOTO B JTAHHBIX
JIOKycax HECYT pa3Hble ajuleJbHble T'eHbl (ayuienu). OHa popMupyeT Ba TUIa
ramet. Hanpumep, rereposurora Aa GopmMupyeT raMeTsl ABYX
TUINOB A U a; rerepo3urota Bs — ramers! B u B.

I'emu3urora — AMIUIOUAHBIA OPraHN3M, B KOTOPOM IPUCYTCTBYET OJIMH I'€H
U3 aJUIEJIbHOM Iapsbl, U, IPY 3TOM, IIPU3HAK NposBisiercs. Hapumep, y
TE€MHU3UTOTHI

X%V renst d u D 0TCYTCTBYIOT B Y-XpOMOCOME, HO, HECMOTPS Ha 3TO,
npu3Hak (3a0oJjeBaHue JATLTOHU3M) IPOSIBUTCSL.

Jurerepo3urora — 00beAMHEHUE IBYX T'€TEPO3UTOT B OAUH opranu3M. OHa
dbopmupyeTt uetbipe Tuna ramet. Hanpumep, aurereposuroraAaBb ¢popmupyer
rametsl: AB, Ab, aB, ab.

3aauu ¥ METOJIbl TEHETUYECKOTO UCCIEAOBAHUS

OCHOBHBIMM 337]Ja4aMH T'€HETUKH SIBISIOTCA: 1) N3ydYeHHEe MEXaHU3MOB U
3aKOHOMEPHOCTEW HacjleI0BaHUs TeHEeTHUYeCKON nHpopMaIuy; 2) u3yuyeHue
MEXaHU3MOB U 3aKOHOMEPHOCTEN U3MEHUYMBOCTH OPraHU3MOB; 3) BBISIBJICHHE
crI0c000B UCHPABIICHUS TOBPEXKICHNH T€HETUUECKOTO arnapara u Jip.

OCHOBHBIMH METOJIJaMH F€HETUYECKOTO UCCIIEI0BAHUS SBIISIIOTCA: 1) MeTOX
CKpenuBaHuil (THOPUI0IOTHYECKOTO aHaIn3a), paspadoranusiii ['. Mennenewm,
CYTh KOTOPOTO 3aKJIF0YAETCs B aHAJIM3€ HACIEAOBaHUS OTIEIbHBIX
aNbTEPHATUBHBIX MPU3HAKOB B Py MOKOJIEHUH, B KOJIUYECTBEHHOM yUYeTe
MOTOMKOB C pa3JINYHON KOMOMHAIIMEN MPU3HAKOB; 2) IIUTOTEHETUYECKUN —
U3y4YeHHUe KapuoTumna (Habopa XpoMOCOM) B KJIETKaX pa3au4HbIX TPy
OpPraHU3MOB C LEJIbIO BBISIBICHUS MyTalui; 3) OMOXUMHUYECKUI — U3yUYeHue
XUMHUYECKOTO COCTaBa KJIETOK U aKTUBHOCTU (DEPMEHTOB, KOTOPAsi ONPEAEIsIETCS
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HACJIEICTBEHHOCTHIO; 4) reHealorn4ecKuii METO/1, UCIOJIb3yEeMbIi B TE€HETUKE
YeJI0BEKa U CEJIEKIIUH KUBOTHBIX, MTO3BOJISIIOIIUMN M3y4aTh UX POJOCIOBHbBIE U .
3aKOHOMEPHOCTHU HACIEOBAaHUS IPU3HAKOB

Hauanom aj1s1 00bsCHEHUSI 3aKOHOMEPHOCTEN HACIEIOBAHUS TPU3HAKOB
MOCTY>KWJIM MHOTOJIETHUE OMBITHI Yenickoro yueHnoro I'. Menpaens no
CKpEIIMBAHUIO HECKOJIBKUX COPTOB ropoxa (1856— 1863 rr.). B 1865 roay Beiuia
ero padota «OmbBITE HaJT PACTUTEIILHBIMU THOPUIAMU»), B KOTOPOU OH M3JI0KUI
3aKOHOMEPHOCTH HaclieJoBaHus Mpu3HakoB. ['. Menaens pazpaborai reHHyIo
TEOPUIO HACJIEICTBEHHOCTU. B CBOMX MCCIIEIOBAHUAX OH MCIIOJIH30BaNl METOT
rUOPUIOJIOTUUECKOTO aHainu3a (METo1 CKpeIuBanuil ). ['ubpuan3zamnms
— MOJIy4eHHE TUOPUJIHBIX OPTaHU3MOB OT CKPEIIUBAHUS T€HETUYECKU
Pa3IMYaIoUXCsl OPraHU3MOB.

['ubpug — opranusm, MOJYUYEHHBIN B pe3yJibTaTe CKPEUTMBaHUS IBYX (POpPM C
aJbTEPHATUBHBIMU (KOHTPACTHBIMU) TTpu3HaKaMmu. [{Jis onbitoB I'. Mennenb
MCIIOJIb30BaJl paCTEHUE-CaMOONBUIATEIb — AYIINUCTBIA ropomek. [Ipu
CaMOOTBUICHUH ObLI OJTyY€H FeHETUYECKH YUCThIM MaTepuai (UUCThIC IMHUH,
W TOMO3HUTOTHI).

I'. Menpaens BbIACIII 2 TUIIA CKPEIIUBAHUS — MOHOTHOPUIHOE U
JUTHOPUIHOE.

MoHorudpuiHOe — CKpelllMBaHUE M0 OJIHOM Mape aJbTePHATUBHBIX
MPU3HAKOB. JJOMUHAHTHBIN aJlIeNIbHBIN TeH A ONpeAeIseT Pa3BUTHE JKEITOM
OKpacKH CEMSIH, a PELECCUBHBIN aJlIeJIbHBINA I'€H & — 3€JICHOM OKpacku. Takum
o0pa3oM, pa3BUTHE MTPU3HAKA OKPACKU CEMSTH 00YCIIOBIIEHO OJTHOM mapoi
aJJIeIbHBIX TEHOB, A U a.

JuruOpuaHoe — CKpelrBaHue 1o JIBYM MapaM aJbTePHATUBHBIX MPU3HAKOB.
AnenbHbIe TeHBI A U @ OTIPEEIISIIOT pa3BUTHE, COOTBETCTBEHHO, KEJITON U
3€JICHOM OKpacKH CeMsH, a aJulelbHbIe reHbl B u b — nerepMuHUpyIOT pa3BuTue
(bopMBbI CeMsIH, COOTBETCTBEHHO, TeH B — riankoii u ren b — mopimuaucToii. Takum
o0paszoMm, pa3BUTHE MPU3HAKOB O0YCIOBJICHO JABYMS MTapaMU aJIJICIbHBIX T€HOB
(A u a— rensl okpacku; B u b — rensr popmbr).

I'. Menzens BBEJ CleayIONy0 OYKBEHHYIO CUMBOJUKY: P — poautenu; A —
JOMUHAHTHBIN (ITOABJIAIONINI) ajliesib T€Ha OKPACcKH; & — peLleCCUBHBIN
(momaBsieMblil) ajiesb TeHa OKPacKu; X — CKperiuBanue; Fi» — THOpuibl IepBOro
Y BTOPOTO MOKOJIEHU; AA — TOMHUHAHTHAas TOMO3UI0Ta; aa — PEeCCUBHAs
roMo3urora; Aa — reTepo3urora.

3aKOHOMEPHOCTH HaCIlIeIOBAaHUS ITPU MOHOTHOPUTHOM CKPEITUBAHUN

MonorubpuiHoOe CKperBaHrue BKIIFOYAET JIBa dTara.

ITepBblii 3Tan — CKpeIIMBaHUE TOMO3UTOTHBIX JOMUHAHTHBIX U
TOMO3HUTOTHBIX PEIIECCUBHBIX OCOOEH.

P QAA X & aa (AA — 0cobu ¢ KEATBIMA CEMEHAMU; ad — OCOOHM C 3€JICHBIMH
CEMEHaMH)

GA a

F1 Aa (mosHO€ TOMUHUPOBAHUE, — T. K. BCE OCOOU C KEITHIMU CEMEHAMMU )
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[TonHOE NOMUHUPOBaHME — JOMUHAHTHBIN T'€H MOJHOCTHIO MOAABIISET
JIEHCTBUE PEIIECCUBHOTO F'eHa, M TIO3TOMY BCE 0COOU MMEIOT CEMEHA JKEATON
OKpacKH.

[Tepserit 3akoH I'. MeHmens — 3aK0H e IMHOOOpa3us THOPHUIOB ITEPBOTO
MOKOJICHUS — MIPU CKPEIIUBAHUY TOMO3UTOTHBIX 0CO0EH, pa3IM4arouuxcs 1o
OJTHOM TIape aJbTEPHATHBHBIX MIPU3HAKOB, HAOTIOAETCS €MHO00pa3ue THOPUIOB
MEPBOIO MOKOJICHUS, KaK M0 T€HOTHUITY, TaK U MO (PEHOTHUITY.

Bropoii aTamn — ckpemuBanue THOPUAOB MEPBOTO MOKOJICHHUS, T. €.
reTepO3UTOTHBIX 0COOEH MeX Ty COOO0M.

PQAax Jd Aa

GA aAa

F, AA; Aa; Aa; aa (pacmieruienue o penoruny — 3:1).

Bropoii 3akoH I'. MeHnens — 3ak0H pacIlIeIyIEHUs] — PU CKPENIMBAHUU
TETEPO3UTOTHBIX 0COOEH, OTIMYAIOIINXCS 10 OJTHOM Mape aJbTePHATUBHBIX
MPU3HAKOB, HA0JI01aeTCs paclieryieHue B CooTHoIeHuu 3:1 — o dheHotumy u
1:2:1 — mo reHoTwHIy.

I'. Menaens Takke UCCIIET0BAI HETIOJIHOE JOMUHUPOBAHUE
(mpoMexxyTouHOE HacyienoBaHue). HermoiaHoe JOMUHUPOBaHUE BCTPEUAETCSI B TOM
cilydae, KOorja JOMUHAHTHBIN T'€H HEe MOJIHOCTHIO MOJIABIISAET ICUCTBUE
PELIECCUBHOTO I'€Ha U MPOSIBIIACTCS MPOMEXKYTOUHBIN XapaKTep HACIeI0BaHUS.
[Ipu ckpelmMBaHUKA TOMO3UTOTHBIX PACTEHHI HOUHOW KPACaBHUILIbI C KPACHBIMU
(AA) u Genamu (aa) HBETKaMU B TIEPBOM IMOKOJICHUU HAOIIOAAETCS
MIPOMEKYTOUHBIN XapakTep HACJIeI0OBaHHUS, T. K. TIOSIBJISIOTCS OCOOU C PO30BBIMHU
BeTKamu (Aa).

P Q AA X & aa (AA—pacTeHus ¢ KpaCHBIMU LIBETKAMM; aa — PACTEHHS C

G A, a 6enpIMH IIBETKaAMU )

Fi1 Aa (pacteHust ¢ pO30BBIMU IIBETKAMH )

[Ipu ckpemmBaHUU reTePO3UTOTHRIX 0COOEH C PO30BBIMH IIBETKAMU MEXTY
co0oi1 Habo1aeTcs paculerieHne B COOTHoeHuu 1:2:1, kak no geHoruity, Tak u
10 TEHOTHUITY.

PQ Aaxd Aa

GAaAa

F, AA; Aa; Aa; aa

[Ipy HEMOTHOM JOMUHUPOBAHUHM MOJIYYEHO: 1 YaCTh pACTEHHI C KPACHBIMU
nBeTkamu (AA), 2 yacTu pacTeHUM ¢ po30BbIMU I1BeTKamMu (Aa) u 1 9acth — ¢
OenbIMU IIBETKaMH (aa).

I'mnoTesa ynCTOTHI raMeT IPEAJIOKEHA AHITIMHCKUM y4eHbIM Y. baTcoHOM:
naphbl aJbTEPHATUBHBIX TPU3HAKOB (TE€HBI) MEXIY COOON HE CMENTUBAIOTCS MPHU
0o0pa30BaHUU TaMET, OCTAIOTCS B YUCTOM AJUICIILHOM COCTOSTHUH, U B XOJIE Meio3a
B KOKIYIO0 TaMETY MOIAAAET TOJBbKO OJIMH T€H U3 AJUIEIBbHOU naphl. ['unoresa
YUCTOTHI TAMET MOSICHSET, YTO 3aKOHOMEPHOCTH HACJIEIOBAHUSI PU3HAKOB —
pe3yJIbTaT CIIy4alHOTO COYETaHUS raMeT, XPOMOCOM U T'€HOB.

MonHorubpuiHoe aHanu3upyrolee ckpemrpanue. Eciau mpu nojiHoM
JIOMUHUPOBAHUM HE U3BECTEH I'€HOTHUI OCOOU C JOMUHAHTHBIM MTPU3HAKOM, TO JIJIsI
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€ro OmnpeAesICHUs UCTIOIB3YIOT MOHOTUOPHIHOE aHATU3UPYIOIIee CKpelnuBanue. B
ATOM CJIy4ae BO3MOXKHBI JIBa BapUaHTa CKPEIIUBaHUil: 1) cKkpenBanue
JIOMUHAHTHOM TOMO3UTOTHI C PELIECCUBHOM TOMO3UTOTON 10 JJAHHOM aJuielu, 2)
CKPEIIMBAHUE F€TEPO3UTOTHIC PEECCUBHON TOMO3UTOTOM.
1)P QAAXx Jaa2)P QAax J aa
GAaGAa,a
F1Aa F; Aa; aa
B nepBom ciyudae B pe3yJibTaTe ckpenuBanus B F1 HET paciienieHus,
MOATOMY aHAIM3UpyeMas 0coob — romosurora (AA). Bo BTopom ciydae B
F1 HabmromaeTcs paciienyieHue B COOTHOIICHUH 1:1, mosTomMy aHanu3upyemMas
0co0b — reTepo3urora (Aa).
A3o0Ba M.M. I'eHeTHKa 4yemoBeKa ¢ OCHOBAMM MEIUIIMHCKOW T€HETUKH CTP.
81-121
Bonpocsl kK IpakTHYECKOMY 3aHSATHIO
1. KakoBa cylHOCTh 3aKOHOB HACJIEAOBAHUS IPU3HAKOB Y YETIOBEKA.
2. Ha3zoBute Thnbl HaCHeOBAHUS MEHAETUPYIOMINX MPU3HAKOB Y
YeJI0BEKa.
Yto Takoe TeHOTHUMN U (PEHOTHII.
KakxoBo B3auMoaeicTBHE alIeIbHBIX U HEAJUICIbHBIX TCHOB
KakoBo B3anMOI€MICTBUE MEKY T€HAMMU.
YTo0 Takoe NEHETPAHTHOCTh U SKCIPECCUBHOCTH T'€HOB.
Haite onpenenenue: [lnerorponus.
Yro Takoe XpomocoMHas teopus T. Moprasa.
YTo Takoe CUENICHHBIE T€HbI, KPOCCUHTOBED.
0. Pacckaxure nmpo KapThl XpOMOCOM YeJIOBEKa.
1. KakoB MexaHM3M HaclieJIoBaHHS TpyIT KpoBu cucteMbl ABO u pesyc
CHCTEMBI.
12.  KaxoBbI MpUYUHBI K MEXaHW3M BO3HUKHOBEHHS OCIIOKHCHHH MpH
reMoTpaHc(y3uu, CBSI3aHHBIX C HEMPaBUIILHO MOJ00PAHHOMN TOHOPCKOW KPOBBIO.
13. KakoBbI MpUYUHBI 1 MEXaHW3M BO3HUKHOBEHHS pe3yc KOH(IUKTa
MAaTepH U IJI0AA.

HR©O©oOo~NO AW

3agaHus K NPAKTHYECKOMY 3aHATHIO

1. PaccMoTpuTe U 3anuimuTe 001muye TpeOOBaHMS K PEIICHUIO
CUTYAIIMOHHBIX 33/1a4 MO0 T€HETHKE.

—  byxBamu natunckoro andaButa 0003HAYAIOT aJUICIbHBIC TE€HBI,
KOTOPBIE OTBEUAIOT 34 AJIbTEPHATHBHBIC TIPU3HAKH.

—  JIns oGo3HaueHust poauTesneit uenoas3yoT 0ykBy P (sat. parentes —
POAUTENHN).

—  JKeHCkuii TCHOTHIT 3aMMMCHIBACTCS HA TIEPBOM MECTE U UMEET
cUMBOJI § (3epKajio O0THHH KpacoThl BeHepsr), mepe My>KCKUM T€HOTHUIIOM
OTHOCHUTCS CUMBOJI (3 (IIUT ¥ KOIbe Oora BOMHEI Mapca).

—  CkpenBaHus CKa3bIBaCTCS 3HAKOM YMHOXKCHHS (X).
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—  TloromcTBO, MOJYyYEHHOE OT CKPEIIMBAHUS, 0ObEIUHSIETCS
oyksoii F (nart. filii - get) ¢ mudpoBEIM UHAEKCOM, KOTOPBIN OTBEYAET HOMEPY
nokonenue (F1 — neru, F2 — BHyKkU U T.11.).

— B 3ammcu cxembl CKpeIMBaHus COXPAHITh YCTAHOBICHHBIN MOPSIO0K:

a) mucathb autepy P, nanplie )KeHCKUN, TOTOM — MY>KCKON T€HOTHIIBI,

0) B BTOPOI CTPOKE 3amucaTh raMeThl, COOTBETCTBEHHO, MO/ KEHCKUM U
MY>KCKUM T€HOTUIIAMH;

B) B TPEThEHl cTpoKe mocie OykBbl F 3anucarh reHOTUIIbl THOPUIOB Uepes
TOYKY C 3aIISITOM.

2.03HaKOMBTECH C PUMEpPAMUPEIIICHUS 33]1a4 Ha
HacJIeI0BaHUE MEHACIUPYIONINX TPU3HAKOB.

1. CKOJIBKOTHIIOB raMeT 1 KaKre IMEHHOOOPa30BBIBAIOT OCOOH C TAKUMH
reHotunamu: Aa, Aabb, AaBsCc, XxeePpHH?

Pewenue

a) c reHoTUIIOM Aa; 2! = 2; A, &;

0) ¢ renotunom Aabb; 21=2; Ab, ab;

B) ¢ renotuniom AaBbCec; 23 = 8; ABC, Ab, Abc, Abc, aBC, aBc, ab, abc;

r) ¢ renorunom XxeePpHH; 22=4; XePH, XepH, XxePH, xepH.

2. Y denoBeka Kapue ria3a — JOMUHAHTHBIN NpU3HAK, TOIyObIe —
penieccuBHbBIN. ['0my0orna3piii MyKUrHa, POJUTEIN KOTOPOTO0 UMEIU Kapue Tiiasa,
BCTYIUJI B Opak ¢ Kaperia3oi JKeHIUHOM, y 0TIIa KOTOPOU IJ1a3a ObUIH royryobie, a
B Matepu — kapue. Kakue riasza moryt ObITh y ux nerei? Ornpeaenure reHOTUITbI
BCEX YIMOMSIHYTBIX JIUII.

Pewenue:

A — reH Kapux P: 2 Aax J aa
rjias 'amersi: A, a a
a—TcH F1 Aa; aa
rofryObIX ria3
4 —aa
Q — Aa
P-7F1-7

OtBer. [lockonbKy poauTenu My>KUMHBI UIMEJIM Kapue riias3a, o0a
ObLTM reTepo3uroramMu Aa. ['€eHOTHIT MaTepH >KEHIIUHBI MOKET ObITh AA win Aa.
B sTom Opake ¢ paBHO# BepoSTHOCTHIO (110 50 %) MOTYT pOAUTHCS AETH U C
kapumu (Aa), U ¢ roayObIMu (aa) ria3amu.

3. PemmTe cuTyaliMoOHHBIE 33/1a4M IO MEAUIIMHCKOM T€HETUKE HA MOHO- U
JTUTHOPUTHOE CKPEIIMBAHUSI.

—  Kak onpenenuts, €CTh JIM OpraHi3M rOMO3UTOTHBIM MO JOMUHAHTHOMY
MIPU3HAKY?

— Y yenoBeka reH OpaxuIakTiiiny (YKOPOUCHHBIC MAJIbIThI)
— ayTOCOMHBIN JOMUHAHTHBIN NpU3HAK. [[pU3HAK MPOSBISETCS B F€TEPO3UTOTHOM
COCTOSIHUH, @ B TOMO3HTOT 3TOT T'€H BBI3BIBACT TMOEIH 3aPOIIIICH Ha PAHHUX
CTaJUsIX Pa3BUTHSL:
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a) Ot O6paka >KeHIIMHbI C HOPMATBHUMHU MaTbI[AMHU U MY>KUHHbBI
¢ OpaxuIaKTHIMEH POaMIICS PEOCHOK C HOPMAIbHBIM CTpOeHHEM KUCTH. OrpeaennTe
TEHOTHITHI YTIOMSHYTBIXJIUI] M BO3MOKHOCTh POYKIICHHS PeOCHKA C YKa3aHHOM
aHOMAJTE?

0) OnpenennTe BEPOSATHOCTD POXKJICHHS OOJIBHBIX U 3I0POBHX JICTEH B Opake, rie
o0a poauTeneit ¢ OpaxuIaKTHIIHCH.

— Y yenoBeka 0JIM30PYKOCTh JOMUHUPYET HAJl HOPMAJIbHBIM 3pEHUEM,
YMEHHUS JTy4llle BIaJIeTh MPaBoOi pyKoi JOMUHHUPYET HaJl YMEHUEM JyUllle BIaeTh
JIEBOM PYKOM.

a) Y OIu30pyKHUX pOJIUTENICH, KOTOPBIE SBJISIOTCS MpaBLIIaMU POJUIICS ChIH
JIeBIIa C HOPMAJIbHBIM 3pEHHEM. Y CTAHOBUTE FEHOTUITBI POJUTENCH U peOeHKa.

6) My>x4urHa ¢ HOpMaJIbHBIM 3pEHHEM, MIPaBIlia, MaTh KOTOPOTO ObLIa
JICBIIOH, BCTYIMI B Opak ¢ OIM30pyKO *KEHIIUHOM JieBIIon. [lepBrIit pedbeHOK OT
3TOro Opaka — OJIM30pYKUH IpaBlla, BTOPOM — IMpaBlia C HOPMaJIbHBIM 3PEHHEM.
Y CcTaHOBUTE TEHOTUIIBI POAUTEIICH U JIETEM.

IIpakTHyeckasi moAroroska 1
[{uTonornueckre OCHOBBI HACJIEACTBEHHOCTH. Pelienne 3aagay, MOACTUPYIOIIUX
3aKOHOMEPHOCTH MOHO- M MOJIUTHOPHUITHOTO CKPEITUBAHUS
AJITOPUTM BBINIOJTHCHUS 3aAHUS
Llenp 3aHATHS: U3YUYNUTh TEHETUUECKUE 3aKOHOMEPHOCTH, O3HAKOMHUTHCS C TUIIAMU
HACJIEJI0BaHUS TPU3HAKOB, IMOKA3aTh BO3MOKHOCTH MAaTEMATUYECKOTO pacyeTa,
JUTS TPOTHO3UPOBAHUS YUCIICHHOTO BBIPAKECHUS BApUAHTOB PACILICTIIICHUS 10
(hEHOTUITY U TEHOTHITY.
3Hath: CymHOCTh 3aKOHOB MeHens. Turbl HacaeA0BaHUS MEHAETUPYOIINX
npu3HakoB. ['enotun. ®enorun. Buabl B3aMMOAEHCTBUS aJUICIIBHBIX U
HEAJUIENIbHBIX TeHOB. HaclienoBanue rpyIim KpoBH.
[Tucemennbiid 0TUET: OTUET OPOopMIISIETCS B TETPAAH ISl IPAKTUUECKUX 3aHATUH.
B otuére ykazaTh TeMy u 11eJib paboThl. [[MICEMEHHO OTBETUTH Ha BOITPOCHI
3aganuii. CrenaTtb BEIBOJI.

3ajaHusl K NPAKTHYECKO MOAT0OTOBKE

3ananue 1. Pemure cuTyallnOHHBIE 3a/1a4H.

1. CxonbKO coepKUTCS aJICHUHOBBIX, TAMUHOBBIX, U TYaHUHOBBIX HYKJI€OTHI0B
BO ¢parmente mosekysl JIHK, ecau B Hem oOHapyskeHo 950 UTO3MHOBBIX
HYKJIEOTHI0B, cocTaBisitonux 20% ot 0011ero KoJimyecTBa HyKJI€0THIOB B 3TOM
dbparmente JJHK?

2. CKOJIbKO HYKJICOTHI0B cojiepkuT TeH (00e nenu JJHK), B koropom
3anporpaMMHUPOBaH OEJIOK UHCYIHUH U3 51 aMUHOKUCTIOTHI?

3. XpoMOCOMHBII HA0Op COMAaTUYECKUX KIIETOK YesloBeKa paBeH 46. Onpenenure
XPOMOCOMHBIN Habop 1 uncio moisekys JIHK B ogHOM 13 KIETOK nepe HauaioM
Meio3a, B mpodasze meiosa | u npodaze meitosa Il. O0bsicHUTE, Kake MPOIeCcCh
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MIPOUCXOJAT B 3TH MEPHUOJIBI U KaK OHHU BIUAIOT Ha u3MeHeHue uucna JJHK u
XPOMOCOM.

4. I3B€CTHO, YTO MOJIEKYJISIPHASI Macca OJJHOM aMUHOKHUCIOTHI B cpeaHeM 100,
MOJIEKYJISIpHAsE Macca oJIHOro Hykieotuaa 345. KakoBa MosiekyisipHas Macca
TeHa, €CJIM B OJHOU €ro IEMH 3almporpaMMHUPOBaH OCJIOK ¢ MOJICKYJISIPHON Maccoi
15007

5. ®parment nykieorunnon nenu JJHK nmeet nocnenosarensHocts A-A-I'-T-T-
A-L1. Onpenenure HYKICOTUIHYIO TTOCIIEIOBATEIHLHOCTh BTOPOM LIETIH U 0011Iee
YHCJIO BOJOPOJIHBIX CBSI3€H, KOTOPbIE 00pa3yI0TCsS MEXKY ABYMsI LIETISIMU.

3amanue 2. Pemmre 3agaun

1.V yenoBeka red nNoMJaKTUINKM (MHOTONAJIOCTH) JOMUHUPYET HAJl HOPMaJIbHBIM
CTpoeHneM KUCTH. Onpenenure BEpOTHOCTh POXKACHMS IIECTUTIAIIBIX JETEN B
CeMbE, I1ie 00a pOAUTENS TE€TEPO3UTOTHBI IO T€HY MOJUAAKTUIIH.

2. Y 4desnoBeKa reH NOJIUAaKTHINU (MHOTONAIOCTH ) JOMUHUPYET HaJl HOpMaIbHBIM
CTpOEHUEM KHCTH. B cembe, rjie 0IMH poUTEIh UMEET HOPMAIILHOE CTPOEHUE
KHCTH, & BTOPOW HIECTUNAN, POJIUIICS peOEHOK C HOPMAJIBHBIM CTPOEHUEM KHUCTH.
KakoBa BEpOSITHOCTb POKJIEHUS CIAEAYIONIET0 peOEHka 0e3 aHoManuu?

3. Y uesnoBeka ret, BpI3BIBAIOIINN OHY U3 (POPM HACTIEACTBEHHOM TITyXOTHI,
PELECCUBEH 110 OTHOLIEHUIO K TeHYy HOpMaJbHOTO ciiyxa. Kakoe moroMcTBO
MO’KHO 0HJIaTh OT Opaka reTepOo3UrOTHBIX POAUTEICH?

4.V denoBeka reH, BhI3bIBAIOIINN OJTHY U3 (POPM HACIEACTBEHHOM ITyXOTHI,
PELIECCUBEH 110 OTHOILLIEHHUIO K FeHY HOPMaJIbHOTO cityxa. OT Opaka riryXxoHeMon
KEHIIMHBI C HOPMaJIbHBIM MY>KUYMHON POAMIICS TIIyXOHEMON peOEHOK.
Onpenenure TeHOTUITBI POAUTEIIEH.

5. laytakTo3emust HACIeMyeTCsl KaKk ayTOCOMHBIN PEIECCUBHBIN MPU3HAK. Y CIIEXU
COBPEMEHHOW MEMLMHBI TO3BOJISIIOT TPEAYIPEAUTH pa3BUTUE OOJIE3HU U
n30exKaTh TAKENBIX NOCIEACTBUN HapyleHus: ooMeHa. KakoBa BepOsSITHOCTB
pPOKJeHUs OOJIHBIX JIETEN B CEMbE, I/I€ OAUH U3 CyNPYyTrOB TOMO3UTOTEH MO T€HY
raJlakTO3€MHUH, HO pa3BUTHE OOJE3HU Yy HETO MPEJOTBPAILEHO AUETOM, a BTOPOI
TeTePO3UTOTEH 10 TATAKTO3EMUU?

IIpakTnyeckasi nOAroToBKAa 2

broxumMuyeckre OCHOBBI HAaCIEACTBEHHOCTH

AJITOPUTM BBINOJIHECHHUS 3a1aHUA

CocraBiieHue U pelIeHrne CUTYallMOHHBIX 3a4a4 - 3TO BUJI CAMOCTOSITEIbHON
palboTHI CTyIEHTA 10 CUCTeMaTU3aluy HHOPMAIIMU B paMKaX MOCTaHOBKU WJIH
pElIeHUs] KOHKPETHBIX MTPOOJIEM.

Pemenns cutyaliluoHHBIX 337]a4 OTHOCSTCS K YACTUYHO-TIOMCKOBOMY
mMeroay. OdopMIIaIOTCS 3aJa4 U 3TAJIOHBI OTBETOB K HUM TUCHMEHHO.

ANTOPUTM pellICHUs CUTYallMOHHBIX 3a]1a4.

1. U3yunTh yueOHYyI0 HH(DOpPMAIUIO 110 TEME.

2. IlpoBecTr aHaIU3 COIEPHKAHUS TEMBI.

3. Beigenuts npobiemy.
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4. JIaTh XapaKTEPUCTUKY YCIOBUH 3a1a4H.

5. Kputnuecku OCMBICIUTH BAPUAHTBI OTBETOB.

6. BelOpaTh onTuMasnbHbI BapUaHT (IT0100pATh U3BECTHBIE U CTAHIAPTHHIE
ITOPUTMBI JCHCTBUS) WIM BApUAHTHI pa3pelIeHUs MPoOIEeMBbI (€CIIM OHA HE
CTaHJapTHAas).

JUist pemieHust 3a/1a4 MO BbIIIEYKAa3aHHON TEME HEOOX0MMO 03HAKOMHUTHCS C
HUKEU3JI0)KEHHBIM TEOPETUYECKUM MaTEPUATIOM.

B nHauaine 50-x rogoB XX Beka ObLIO JOKA3aHO, YTO €UHUIICH
HACJIEICTBEHHOCTH U U3MEHYUBOCTH SIBJISIETCSI T€H, MATEPUAJIbHON OCHOBOM
KOTOPOTO sIBIIAEeTCA JIe30kcupuOonykienHonas kuciorta (JJHK). Ctpykrypa
mouekyibl JIHK Obina pacmmdponana k. Yorconom, @. Kpukom u M.
VYunkunacoMm B 1953 r. Ona npencrapisier cOO0M /BE CHUPAITBHO 3aKpPYyUEHHbIE
aHTUNapaJyIeNbHble (HAPOTUB KOHLA 3/ OJTHOM LIeNH pacroaraercs 5/ KoHel
JIPYroi) MOJIMHYKJICOTUIHBIC 1ICTIH.

Mounomepamu JIHK SBISIFOTCS HYKJIEOTHIBI, B COCTAB KaXAOTO U3 HUX
BXOJAT: 1. MATHYTIIEpOAHBIN caxap — Ae30KCUprO03a; 2. octatok ¢hochopHoit
KHUCJIOTHI; 3. OJTHO U3 YEThIPEX a30TUCTHIX OCHOBAHUM (IIypHUHOBBIC: aJICHUH U
TyaHUH, TUPUMUIUHOBBIC: TAMUH U LIUTO3MH).

HyxkneoTunpl COeIMHAIOTCS B LIEMOUYKY ITyTeM 00pa30BaHUs KOBAJICHTHBIX
(bochomurupHBIX) CBsA3EH MEKIY 1€30KCHPUO030M OJTHOTO U OCTATKOM
dbochopHOI KUCTOTHI APYroro HyKJI€OTHAa. A30TUCThIE OCHOBAHMUSI
MIPUCOETUHSAIOTCS K J€30KCUPH003€e U 00pa3yroT OOKOBBIC pajuKaibl. Mexmy
a30TUCTBIMUA OCHOBaHUsAMH Lienouek JIHK ycraHaBinmBaroTCs BOJOPOIHBIE CBSI3U:
JIBE — MEXK]ly aICHUHOM U THMHHOM, TPU — MEXKYy TYAaHUHOM U LIUTO3UHOM.
Ctporoe cooTBeTCTBUE (B3aUMOJIOTIOJIHEHUE) HYKJICOTHIOB APYT IPYTY B MAPHBIX
nenoukax JIHK (A — T, I' — [) Ha3siBaeTcst komrieMentapaoctbio. JIHK siBasiercs
XpaHuTEJIEeM reHeTUYeCKo nH(OpMaIlUK BO BCEX KJIETKaX MPOU DYKaAPHUOT.
Pu6onykneunnonas kucinora (PHK) B otnuuue ot JIHK cogepxut caxap — pubdo3y.
Taxxe B monekysie JJHK He BcTpeuaeTcs: a30TUCTOE OCHOBAaHUE — TUMUH,
Heobxoanmo Takxke oTMeTuTh, uto MoJiekysa PHK B otnnune ot IHK
IIPEACTABIICHA OJUHAPHOM Lenovyko. B kneTkax cymectByroT Tpu tuna PHK:
uH(dopMaImoHHas, TpaHCIIoOpTHAs u pubocoManbsHas. Uudopmarnmonnas PHK (u-
PHK) npencrasnsier co6oit konuto onpeneneHHoro yuactka JJHK u Beimonnasier
dbyHKIMK nepeHocurka renernueckor nudopmaruu ot JIHK k mecty cunrtesa
6enka (puOOCOMBI) U HEMTOCPEICTBEHHO yUaCTBYET B COOPKE €r0 MOJIEKYI.
Tpancnoptasie PHK (T-PHK) TpancnopTupyoT aMMHOKHCIOTHI U3 UTOIIA3MbI B
pubocomel. Pubocomansnas PHK (p-PHK) Bxoaut B coctaB pubocom. CuuTartor,
yro pPHK oGecneunBaeT onpeeneHHoe TpoCTpaHCTBEHHOE
B3aumopacnonoxenue u-PHK u T-PHK. Perumnkanus monexyn [JHK npoucxoaut
B CUHTETHYECKHMM Meprol UHTep(]a3bl MPU y4acTUH KOMILIEKca (hepMEHTOB.

Kaxnas u3 nByx 1eneu «MaTepUHCKON» MOJICKYJIBI CITY>KUT MaTpHUIEH IS
«aouepHe». CtpouT nouepHioro Moiekyay gepment JJHK-nmomumepasbl corsacHo
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MPUHLNIY KOMIUIEMEHTApHOCTH. [locne perkann BHOBb CHHTE3UPOBAHHAS
monekyna JIHK conepKuT onHy «MaTeprHCKYI0» LENOYKY, @ BTOPYIO —
«JIOYEPHIOIO», BHOBb CHHTE3UPOBAHHYIO (TIOTYKOHCEPBATUBHBIHN CTI0CO0).
Tpanckpunus — nporecc cuaTe3a MoJiekyisl u-PHK, nmpoucxonammuii B siape.
®epment PHK-nommepasa nogxomut k mosiekyne JJHK u paspeiBaet
BOJIOPOJHBIE CBA3H, mocie yero monekyna JAHK packpyunBaercs Ha 2 HENOYKH.
Opnna n3 nienedt JIHK sBnsercs konupyrormieit. Ona HaunHaeTcs ¢ 3/ KOHITA, TaK Kak
dbepment PHKnonumepaza ABuxKETCS UMEHHO B 3TOM HaIlpaBJCHUH, U
TPaHCKPUIIUS OCyIlecTBIsieTcsa B HanpaBnenuu 3/ —5 / , a uPHK oOpa3zyercs B
HarnpasyieHuu 5/ — 3 /. U3 cBoboaHbIX HyKIeoTu10B PHK depmenT ctpour
Monekyny n-PHK no npuHIMny KoMIIEMEHTapHOCTH a30TUCTBIX OCHOBAHUI
nykieotus0B (agenuny JIHK coorBercTByeT ypammin PHK, Tumuny JIHK —
agenuH PHK, ryanuny JIHK — niuro3un PHK, utosuny JIHK — ryanun PHK).
['enetnueckas undopmanus monexkyn JJHK npeobpazoBanace B
ITOCJIEN0BATENBHOCTD HYKIIEOTUA0B MoeKyiabl HPHK, koTopas 3aTeM BeIXOAUT U3
A]lpa ¥ HampaBJigeTca K pubocoMam Jijisl mpouecca cuuTesa 0enka. Tpancmauus —
NepPEeBOJI FTEHETUUECKON HH(POPMALIMH C SA3bIKA TIOCIE0BATENBHOCTA HYKIECOTH/IOB
Ha S3BIK MOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT, (paciiu(poBKa Fr€HETUYECKOTO
koza). [Ipoucxoaut B uTomiazmMe Ha pubocoMax. YuactByroT: u-PHK,
amunoai-t-PHK, p-PHK, ¢pepmenTtsl. CunteiBanue nnpopmanmu ¢ u-PHK
OCYIIECTBIsETCS B HanpaBiaeHuu 5/ — 3 /. TpaHcasuusi COCTOUT U3 TPEX ATAIOB:
WHUIIMAIKA, SJIOHTalus U TepMuHanus. Maunuanus — o0beAMHeHNEe MaJloi
cyOBemHuUIBI pubocoM, naumupytomiero tpurieta u-PHK (AVYT), metronun-
amuHoaumi1-T-PHK u 605b110# cyObequHuIbl puOOCOMBI. DIIOHTAUs —
HapallMBaHue NOJIUNENnTUaa. OTa (pa3a BKIOYAET BCE PEAKIIMH C MOMEHTA
o0Opa3oBaHUs IMEPBOM MENTHUIHON CBS3HU J0 MPUCOCTUHECHUS TTOCIIEeTHEH
aMUHOKHUCJIOTHI. Ha 3aKIi0unTeIbHOM 3Tare TPaHCISIUU (TepMuHalus) pudocoma
JOXOJMUT JIO0 OJTHOTO u3 «nonsens» koxoHoB NPHK u cuaTe3 monumnentuaa
npekpamiaercs. MHpopMaius 0 nepBUYHON CTPYKTYpe OEIKOBOM MOJIEKYJIbI
3aKOJIMPOBAHA MOCIIEOBATENBHOCTHIO HYKJIEOTUOB (T€HETUYECKUM KOJT) B
coOTBeTCTBYIOIIEM yuacTke MoJieKybl JJHK — rene. CBoiicTBa reHETUUECKOTO
kona: 1. OMHO3HAYHOCTD, T.€. KaXAbI TPUILIET (TPU HYKJICOTUAA) KOJUPYET
TOJIBKO OJTHY AMHUHOKHCIIOTY. 2. I30BITOYHOCTh — HEKOTOPHIE U3 AMUHOKHCIIOT
OynyT konupoBaThes 2, 3, 4 unu 6 TpurietaMu (BajJuH KOAUPYeETCs 4 TPUTIIECTaMH,
a cepuH — 6). 3. HenmepekpriBaeMOCTh — OJHOBPEMEHHO 1 HYKJICOTHI BXOJUT B
COCTaB TOJILKO OJJTHOTO TpHIUIeTa. 4YHUBEPCATIHOCTh — Y BCEX OPraHU3MOB
OJINHAKOBBIE TPUIUIETHI KOAUPYIOT OAMHAKOBBIE AMUHOKHUCIIOTHI. 5.
OOHOHANPABIEHHOCTh — KOJI YUTAETCS TOJIBKO B OJTHOM HarpasieHuu. 6. Hanuune
HOHCEHC (CTOI)-KOJOHOB — TPUIUIETOB, KOTOPbIE HE KOAUPYIOT aMUHOKHCIIOTHI.
Korma pubocoma B npoiiecce TpaHCISIUU JOXOIUT JO TAKMX KOJOHOB, TO CUHTE3
oenka mpekpamaercs. B monekyne PHK — VAA, YT'A, YAI'. 7. HenpepbiBHOCTH
(Oe3 3HaKOB MpENUWHaHK) — IPU BBINAJEHUU OJTHOTO HYKJIEOTH/ A B IIpoLiecce
CUMTBIBAHUS €70 MECTO 3aHUMAET HYKJIEOTH]T U3 COCETHETO KOJ0HA. CTapTOBBIMHU
konoHamu B mosiekyJie u-PHK saBnsitorcas AYI' u I'VT.
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MeTtoauka pelieHus TUIOBBIX 3a/1a4

3anava.l. Ogna u3 uenei Mmonekyssl JJHK umeer cnenyromuii nopsiok
Hykieotu0B: AAITHTHTAITTALLIAIT.
1. Onpenenure nMocaea0BaTEILHOCTh HYKJICOTHUIOB B KOMITJIEMEHTAPHOM 1ETIH.
2. Onpenenute nocneaoBarenbHOCTh KogoHOB UPHK, cuntesnpoBanHoit Ha
KOMIUJIEMEHTAPHOU LIETIH.
3. Onpenenure MOCaea0BaTEIbHOCTh AMUHOKUCIIOT B MOJIUIIEIITU/IE,
3aKOJIMPOBAaHHOM B KOMIUJIEMEHTAPHOM 1IETIH.
4. Onpenenute Kak U3MEHUTCS TTOCIIEA0BATEIIbHOCTh AMUHOKHUCIIOT €CJU B
mosekyne JIHK mpouzoiineT 3ameHa HykiaeoTu10B « T» B 6 U 8 MOJI0KEHUSIX Ha
«I'».
Pemenue:
1. CornacHo npuHIUIIA KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBAHUH B MOJIEKYJIE
JJHK (A —T, I - I'), cTpouM BTOPYIO LIETIOYKY MOJIEKYJIbL:
AAITHTUTAITTALIIAI'T AATTUTHTAITTALIIAI'T — nepBas niernoyka
JHK TTHUT ATATHIIATITTIIA — BTopas nenouka JIHK.
2. CornacHO MPUHIKUITY KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUIN MOJIEKYJI
JHK u PHK (A -V, 1] -TI'), ctpoum nenouxky n-PHK:
TTHUIATATHIATITTIIA — BTopas nenouka JJHK
AAITHOYUOYAITYAILIIHAT'Y — monekyna u-PHK
3. CoriacHo CBOMCTBY TPUILIETHOCTH T€HETUYECKOTO KOJIa, pa30MBaEM IEMOUKY
u-PHK nHa tpumiersl, 3areM 1o tabiuiie reHeTHYeCKOro rojia onpeaessem
MOCJIeI0BaTEILHOCT, aMUHOKUCHOT B onunentuae: AAI TTTY HYA ITY ALIL]
AT'Y — tpuniersl uPHK 113 — ana — neit — rm — Tpe — cep — MOJIUNENTHT
4. ITpousBoaum 3ameny HykiIeoTua0B: AAITIITHTAIT TALILIAI'T — nepBas
nenouka [JHK AATTTI'TII'AIT TALIIIAI'T — myTupoBaHHas miepBasi liemovKa
JAHK Jlansiie onpenensieM nocieq0BaTeIbHO KOMIUIEMEHTApHYIO Lenb, u-PHK n
aMHUHOKHUCIOTHYIO nocienoBaTtenbHOCTh: AITHTIHTATT TALIIAILT —
myTtupoBaHHas neppas nenouka [JHK TTHHI'HIT'TITHIATITTILIA — BTopas
nenouka JJHK. AATTHITITATTYALIATI'Y — monekyna u-PHK 12 AAT TP
HI'AITY AL AT'Y — tpumuterst u-PHK nu3 — ana — apr — rim — tpe — cep —
nojunenTu ] 3aMmeHa Hykjieotua «T» B 6 MOJ0KEHUU HEe TPUBENia K U3MEHEHUIO
aMHHOKHCJIOTHOM MOCJIEA0BATEIILHOCTH, HO 3aM€Ha B § TOJI0KEHUH NPUBENIET K
3aMEHE aMHUHOKHUCIIOTHI JIEUIIUH HA ApTUHUH.

3ajaHNus K IPAKTHYECKOH MOAT0TOBKe

[Tonb3ysick  MpPENCTAaBICHHBIMM  METOAMKAMHM  pELICHHWd  3a1ad, Ui
3aKpEIUICHHs] MaTepHajia CaMOCTOSITENIBHO PELIUTE CIEAYIOIIUE 3a/1ayd M0 TEME
«brnoxuMHUecKre OCHOBBI HACIECTBEHHOCTI:

3aoaua 1. B oiHOM HCClie10BaTENbCKOM JIA0OPATOPUM U3YUYEH YUACTOK OJTHOU
n3 nenouek monekynsl /JHK. Oxkazamocek, uto oH coctoutr U3 24 MOHOMEPOB-
nykineotunoB: I'TT" TAA HI'A IUI" ATA LTI TALL ALILl. KakoBo cTpoeHue
COOTBETCTBYIOIIETO yYaCTKA BTOPOM LEMOYKH TOM ke Monekyisl JJHK?

3aoaua 2. Monexyna JIHK pacnanace Ha nBe nenouku. OgHa U3 HUX UMEeT
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ctpoerue: TAT" ALIT I'TT AHA LI'T I'TT I'AT THA ... . Kakoe ctpoenue Oyaet
nMeTh BTopas moinekyna JIHK, korga ykazanHas nenodyka JOCTPOUTCS 0 MOJTHOU
JBYXIIETIOYEYHOU MOJICKYJIbI?

3aoaua 3. OnpenenuTe aMUHOKUCIOTHBIA COCTaB MOJIAIENTHA, KOTOPBIA
KOJUpyeTcs chenaytouiei nociaegoarenbHocthio U-PHK: [IIA Y ITY YVVVY
['TTI.

3aoaua 4. Kakasg mocienoBaTebHOCTh aMHUHOKHCIOT KOJIHUPYETCS TaKou
nocnenoBarenbHOCThIO HyKIeoTu10B JJHK: LT AI'T I'TT" AALL LIAT TILIA?

3aoaua 5. C kakol Mocinea0BaTeIbHOCTH aMUHOKHUCIIOT HAUMHAeTCs OeoK,
€CJIY OH 3aKOJIMPOBAH TaKOW MOCIEN0BATENbHOCTHIO HYyKJIeoTna0B: ALID LI ATT
I ITT ALIL? KakuM cTaHeT HAadyallo MOJUIENTUIHOW LIENHW CHUHTE3UPYEMOIO
Oenika, €ciii MO/ BJIMUSHHEM PEHTTEHOBCKUX JIy4Yed MSATHIM HYKJICOTHI OKaKeTCs
BBIOUTHIM U3 MoJiekyJbl JIHK?

3aoaua 6. OnpenenuTe MOPSAOK CIIECIOBAHUS AMHUHOKUCIOT B Y4YacTKe
MOJIEKYJIbI O€JIKa, €CJIM U3BECTHO, YTO OH KOJIUPYETCS TaKOW MOCIIEI0BATEIbHOCTHIO
nykieotunoB JJTHK: TT'A THI[ I'TT TAT I'[l" LIILI. Kak usmenurtcs 0enok, eciu
XUMHUUYECKUM IyTeM OYyAYT yJaJdeHbI IEBATHIA U TPUHAIUATHIA HYKICOTUIbI?

3aoaua 7. Ha3oBuTEe MOCIENOBATEIbHBIE MOHOMEpPHI YYacTKa MOJIEKYJIbI
Oesika, KOTOpBIM CHHTE3UPYETCS Ha OCHOBE HWH(OpMAIMH, «3alUCAHHOW» B
monekyne JIHK takum nmopsakom nykneoruaos: THT LI AAA AAT ATA UI'
[IAT. Kak oTpa3utcs Ha cTpoeHuun Oeinka Beinaaenue u3 mojiekyisl JJHK nepsoro
HyKJIeoTuaa’?

3aoaua 8. Yyactok nenu JJHK mmeer criemyronyro mocienoBaTeIbHOCTD
HykieotugoB: [TA AILIA LTA ITT AAA TAILl. KakoBa nepBu4Hasi CTpyKTypa
oenka, ecou B sroit nenu JIHK Bemmager 10#1 nykineotun? KakoBa mepBuuHas
CTPYKTypa Oenka, ecii Mexay 9-M u 10-M HyKIIC€OTHIaMH BCTAaHET HYKJICOTHT «T»?

3aoaua 9. llepBble 9 aMUHOKUCIOT B B-LleNW MHCYJWHA: (DEeHWIaJaHUH —
BaJIMH — acraparuHoBasi KUCJIOTa — INIyTaMUH — TUCTUIUH — JICUIIMH — IUCTEUH —
MNIMIUH — cepud. Onpenenure OOWH U3 BApUAHTOB CTPYKTYyphl ywactka JIHK,
KOJIMUPYIOIIEro 3Ty YacTh LIETH UHCYJIUHA.

3aoaua 10. @®parMeHT MOJEKYJIbl MHOTJIOOMHA UMMEET CIeaYyIOIne
AMUHOKUCJIOTBI: BaJIMH — aJlaHUH — TJIyTAMUHOBAsi KMCJIOTa — TUPO3UH — CEPUH —
riyTamuH. OmnpenenuTre OAWH U3 BO3MOKHBIX BapUaHTOB CTPOCHUsI (parMeHTa
monekyisl JJHK, kogupyromei 3Ty nociie10BaTeIbHOCTh aMUHOKHUCIIOT?

IIpakTnyeckasi MoAroToBKAa 3
[{utonornyeckrue OCHOBBI HACIEACTBEHHOCTH
AJITOPUTM BBINOJIHEHUS 3aaHNUS

CocraBiieHue W pelnieHrue TECTOBBIX 3aJaHUN - ITO BHUJ CaMOCTOSTEIbHOU
paboThl CTyJIEHTA MO CHUCTeMaTU3aluu WH(OpMalMK B paMKaxX MOCTAHOBKU WIIU
pelIeHns] KOHKPETHBIX MTPOOJIeM.

Pemienust TecTOBBIX 3aJjaHU OTHOCATCS K YaCTUYHO-TIOMCKOBOMY METOJTY.
OdopMisiroTCst OTBETHI TUCHMEHHO.
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ANTOPUTM pellIeHUs TECTOBBIX 3a1aHUM.

1. 3yunTh yuebHyto HH(OPMALIUIO 110 TEME.
2. IIpoBecTr aHanM3 COEPKAHUS TEMBI.

3. Kputnuecku oCMBICTUTH BApUaHThI OTBETOB.
4. BeiOpaTh ONTUMAJIbHBINA BapUaHT

JUist pelieHust 3aJaHni MO BBIIEYKa3aHHOM TeEME HEOOXOAUMO 03HAKOMHUTbHCS
C HMDKEU3JI0’)KEHHBIM TEOPETUYECKUM MaTEPHATIOM.

Bpemst ku3HU KJIETKHM ¢ MOMEHTa €€ 00pa3oBaHUs N0 JCJICHUS COCTaBIIAET
KJIETOUHBIN 1UKII. KileTOUHBIH LMK IETUTCS Ha CTauU: MUTO3 WA COOCTBEHHO
JielieHre KJIEeTKU U uHTepdaza — nepuoa Mexay aeneHusMu. Camol IIuTenbHON
craauel wuHTep(da3pl SBISETCS TEPUOJ, OTHOCUTEIBHOTO TIOKOS KIETKH —
npecuHTernueckas craauss Gl, ee NpoJOIKUTEIBHOCTh MOMKET 3HAYUTEIBHO
BapbupoBath. [locne Gl HaumHaeTcs O4YeHb BaKHASA CUHTETHYECKas CTaaus S, B
npouecce koropor npoucxoaut permkanua JHK. [lanee cneqyer moarotoBka k
MHTO3Y — NOCTCUHTETHYECKAs cTtaaus G2 u cam MUTO3 — cTtaaus M.

KnroueBas posib B MUTO3€ MPUHAIJIEKUT XPOMOCOMAaM — TAKUM CTPYKTypam
B SiIpax KJIETOK, KOTOPBIE B IMEPUOJ NCIICHUS OTYETIIMBO BUIHBI MPU CBETOBOMU
MUKPOCKONIMM U HCMOJIb30BAHUM CHEHU(PUUYECKUX METOJ0B OKpalllMBaHUSI.
OkpairBaroieecs: BEIEeCTBO XPOMOCOM Ha3bIBAETCS XPOMATUHOM

HaGop xpomocoM oJHON KIETKHM Ha3bIBaeTCs KapuoTuroMm. Ywucio u
MOPQOJIOTUSI XPOMOCOM OTHOCSITCS K BUJIOBBIM ITPU3HAKAM.

B kaxmoit XxpoMmocoMe eCTh Ba)KHBIN (DYHKITMOHAJIBHBIN y4aCTOK, KOTOPBIi
HAa3bIBACTCA LEHTpoMeEpou. lleHTpomepa paspenser XpoMOCOMYy Ha JBa IUleya,
KOTOpBIE HAa3bIBAIOTCS TEJIOMEPAMU. XPOMOCOMBI JENAT Ha AaKPOLEHTPUKH,
METALICHTPUKAY U CyOMETallCHTPUKKA  TPU  JIOKAJIU3AIUU  IIEHTPOMEPHI
COOTBETCTBEHHO Ha KOHIIE XPOMOCOMBI, IOCPEIMHE U B MNPOMEKYTOUYHOM
MOJIOKEHUH. BBIIETAIOT TakXKe TEIOUEHTPUUECKHUE XPOMOCOMBI, KOPOTKOE IIJIEUO Y
KOTOPBIX OTCYTCTBYET. B COMaTMUYECKMX KIIETKAX BBICHIMX KaXAas XpoOMOCOMa
MpejCTaBiieHa JABYyMs KOIMUSIMU, TO €CTh IMUIUIOWIHBIM HabopoM. M Tonbko B
MOJIOBBIX KJIETKaX HAOJI0/1aeTCsl OJMHAPHBIM WM TarIOWIHBIA HabOp XpOMOCOM,
oOpasyronuiics B pe3yibTare mpolecca Meioza. MUTO3, B CBOIO Oo4epe/lb, TaAKKE
nenutcs Ha ctaauu. Ha cramum mpodassl MpOMCXOAUT MCYE3HOBEHUE SIACPHOMN
MeMOpaHbl, KOHJEHCAIMS WM YIDIOTHEHHE XPOMOCOM 3a CYET MX CIUpaIM3alluHy,
MUTpalysg LEHTPUOJEH K MPOTUBOIOJOKHBIM IMOJIOCAM, MPUBOASIIAS K
MOJISIPU3AITNH KJIETKH, M (POPMHUPOBAHUE BepeTEHA JCIICHMUS.

B nepuwon mMeradaszbl 1eHTpOMEpHI pacIoararoTcsl MO AKBATOPY KIETKH
NEPHEHANKYJIIPHO OCH BepeTeHa neneHus. Ha cragum anadasbl MpOMCXOIUT
pa3feneHne IUEHTPOMEpP, XPOMATUABI MPEBPAIIAIOTCS B  CAMOCTOSATEIIbHBIE
XpOMOCOMBI M, YBJIEKAa€MbIE IIEHTPOMEpaMH, HAYMHAIOT JBUTAThCS K
MPOTHBOMOJIOKHBIM MOJIIOCAM  KJIETKA II0 HUTSIM BepeTeHa JeneHus. Ha
3aKJTIOUUTENIBHOM CTauu — Tesioda3e — MPOUCXOIUT JeCIUpaInu3aius XpoMOCOM,
Hcue3aeT BEPETECHO JesieHus, GopMmupyercs siaepHas MeMOpaHa M IPOUCXOIUT
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paszzieneHue LUTOIUIa3Mbl  (LUTOKEHe3). Meio3 MpOMCXOAUT TOJBKO MpHU
o0Opa30BaHUU TOJIOBBIX KJIETOK, M OH BKJIFOYAET J[BA KJIETOUHBIX JCIICHUS: MeHo03 |
WU penyKImoHHOe nenieHne u Mmeio3 Il (’kBanumonHoe aenenue). Bo Bpems
npodaszsl Meito3a I roMoIoTHIHBIE XPOMOCOMBI KOHBIHPYIOT (CIHBAIOTCS) APYT C
JIPYroM TIO BCeH JuMHE, 00pa3ys OWBajeHT. B 3To Bpems MOXKET MPOUCXOIUTH
OOMEH yJacTKaMHU MEXKIy HECECTPHMHCKUMHU XPOMATHIaMU — KPOCCHHTOBED WIIU
TOMOJIOTUYHAsi pekoMOuHaIusi. B Touke pekomOuHammu oOpa3yeTcss BHIUMAS B
CBETOBOII MUKPOCKOI KpecTooOpa3Hasi CTpyKTypa — xuazma. OOMeH ImPOUCXOJIUT
TOJIBKO MEXIy JIBYMs U3 4eThipex xpomatui. Ha cragum metadassl OMBaICHTHI
BBICTPAMBAIOTCA B 9KBATOPUAIIBHOMN IMJIOCKOCTH, MIPU ATOM IEHPOMEPHI CIy4alHO
OPUEHTUPYIOTCSI OTHOCHUTENIbHO TMOJIOcOB KieTku. Ha cragum  anHadassl
TOMOJIOTUYHBIE XPOMOCOMBI OTACIISIFOTCS APYT OT Jpyra U HAYMHAIOT JABUTATHCS K
MPOTUBOIOJNOXKHBIM modocaM. [lpu 3TOM pacuiemieHus LEeHTPOMEpPhl He
MPOUCXOJIUT, U CECTPUHCKUE XPOMATHUIbI OKA3bIBAIOTCS CBsI3aHHBIMU. OJIHAKO OHU
MOTYT OBITh YK€ HE MICHTUYHBI IPYT APYTY U3-3a MPOU30IIEAIICTO KPOCCUHT OBEPA.
Takum oOpazoM, B miporiecce meio3a | u3 olHON TUIIONTHOMN KJIETKU 00pa3yroTCs
JBe rariouaHbie. [IpomMexyTOoKk Mexday MepBbIM U BTOPBIM JEJICHUAMH Meio3a
Ha3bIBAETCSd HMHTEPKUHE30M. BaXHO MOAYEpKHYTh, YTO HA OTOH CTaauM HE
MPOUCXOJUT YABOEHUS XPOMATHUI.

B npodaze meiiosza Il BoccTaHaBiaMBaeTcss BEPETEHO JIEJICHUS, XPOMOCOMBI
pacroyiararotcsi B JKBaTopHayibHOM Tiockoctu. B anadaze Il mpoucxonur
pacIleIUIEHHEe LEHTPOMEpP, M XPOMOCOMBI JBUTAIOTCS K MPOTHUBOIOJIOKHBIM
nosocaM. TakuM 00pa3oM, Ha OJUH aKT YJBOCHHUS XPOMOCOM MPUXOMSTCS JBa
MOCJIeIOBAaTEIbHBIX IMKIA naeneHus kieTku. [locne 3aBepmienus tenodassl Il
JUTUIOUTHAS. POJMTENIbCKAsT KIIeTKa JCIUTCS Ha 4YeThIpe TaluIOUJHBIC IOJIOBBIC
KJIETKH, TprueM 00pa30BaBIIMECs TaMEThI HE UJICHTUYHBI APYT APYTY — (hparMeHThI
MaTEPUHCKUX M OTIIOBCKUX XPOMOCOM HAaXOIATCSI B HHX B Pa3IUIHBIX
KOMOHWHAITUSX.

3aaHuA K IPAKTHUYECKOH MOAT0TOBKE
JIns 3akperuieHuss Marepuania 1o Teme «l{uronmornueckue OCHOBBI
HACJIEICTBEHHOCTH» CaMOCTOATENIBHO PELINTE CIEAYIOIIHAE TECTOBBIC 3aaHUs.
Br16epute oauH WM HECKOJIBKO MPABUIbHBIX OTBETOB.

1. OPTAHOUIbI KIIETKU, COAEPXXAILME JHK
1) sinpo 2) pubocomsl 3) komruiekc ['ompmku 4) MUTOXOHIPUH 5) XJIOPOTLIACTHI 6)
HHIOIIA3MATHYECKUI PETUKYITYM

2. B XPOMOCOMAX OCYHIECTBJIAIOTCA ITPOUECCHI
1) cuntes 6enka 2) cunre3 AT® 3) cunre3z PHK 4) dotocunres 5) cunrtez JJTHK

3. BCOCTAB XPOMATHUHA BXOIAT
1) AHK 2) yrneBons! 3) nonucaxapussl 4) PHK 5) 6enku 6) sxupsr 20
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4. MECTO TIPUKPEIUJIEHUSI HUTEW BEPETEHA JIEJIJEHMS K
XPOMOCOME
1) snpeimiko 2) Tenomepa 3) eHTpoMepa

5. CAMOYJIBOEHUME MOJIEKVYIJIbI JHK ITPOUCXOJUT
1) B uaTepdaze 2) B mpodase 3) B metadasze 4) B anadasze 5) B renodase

6. CIIOCOB AEJIEHUA COMATUYECKUX KJIETOK )KUBOTHbBIX
1) MuTO3 2) Meiio03

7. BUOJIOTMYECKOE 3HAYEHUE MENO3A
1) obGecrieunBaeT cOXpaHEHHUE UCXOIHOTO XPOMOCOMHOTO Habopa 2) obecrieurnBaeT
PEAYKIIUIO XPOMOCOMHOTO Habopa 3) o0ecrieynBaeT reHeTUYECKYI0 OJJHOPOAHOCTD
JIOYEPHUX KIETOK 4) JIEKUT B OCHOBE MEXaHU3Ma 00Pa30BAHUS raMeT

8. BO BPEMS MENO3A, B OTJIUYUE OT MHUTOTHYECKOI'O
JNEJIEHW A KIIETKU, ITPOUCXOAUT
1) o6pa3zoBanue ABYX KJIETOK 2) 0Opa3oBaHUE YEThIPEX KIETOK 3) OJIHO JeseHue 4)
JBa JieJieHusl 5) oOpa3oBaHUE OJAMHAKOBBIX IO F€HETUYECKOMY HA0Opy KIETOK )
o0pa3oBaHHE pa3HBIX KIETOK 7) YMEHBUIEHUE YHUCIa XPOMOCOM &) yBEIUYECHHE
qgucia xpomocom 21

9. UHTEP®A3A — OTO CTAAUA JEJIEHUA KJIIETKKM, BO BPEMA
KOTOPOU
1) npoucxonutr cunte3 JIHK 2) paspymaercs obonouka siapa 3) oOpasyercs
oOoyiouka siipa 4) XpOMOCOMBI HE BHUIHBI 5) XPOMOCOMBI BBICTPAUBAIOTCS TIO
AKBATOPY KJIETKH 6) XpOMOCOMBI PACXOIATCS K TOJIFOCaM

10. TIPO®A3A MUTO3A — 3TO CTAAUA AEJIEHUA KIIETKU, BO
BPEMS KOTOPOI
1) pa3pymiaercsi obosiouka simpa 2) oOpasyercs oOojouka siipa 3) MPOUCXOIAUT
cunte3 JHK 4) xpomocombl pacxoasTcs K TMOJIOCaM S5) XPOMOCOMBI
BBICTPAMBAIOTCS IO JKBATOPY KIETKH 6) CTAHOBSITCS BHIHBI XPOMOCOMBI 7)
XPOMOCOMBI HE BUTHBI

11. META®A3A — O3TO CTAAUA AEJIEHUA KIIETKH, BO BPEMA
KOTOPOU
1) nmpoucxonutr cunted JIHK 2) paspymaercs obomouka siapa 3) oOpasyercs
obOoyiouka simpa 4) XpOMOCOMBI HE BHUIHBI 5) XPOMOCOMBI BBICTPAUBAIOTCS TIO
AKBATOPY KJIETKU 6) XpOMOCOMBI PACXOJISITCS K MOJIF0CaM

12. AHA®A3A - OTO CTAAMA AEJIEHUA KIIETKHM, BO BPEMA
KOTOPOMU 1) xpoMocoMmbl HE BUAHBI 2) XpPOMOCOMBI PAaCXOJATCS K MOJIt0caM 3)
XPOMOCOMBI BBICTPAaUBAIOTCS MO AKBATOpy KieTku 4) mpoucxoaut cuntes JJHK 5)
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paspyiaercst o0osouka siapa 22 6) oopasyercs 000J09Ka s/1pa

13. TIOCJIEAOBATEJIBHOCTD ®A3 MUTO3A
1) metadaza npodaza — renodaza — anadasa 2) metadasza — uarepdasza — npodasza —
anacdaza 3) uarepdaza — tenodasza — anadasza — metadasa — npodasa 4) anadasza —
Mmetadaza — nmpodasa — renodasa 5) npodasza — meradasza — anadaza — Tenodasa

14. BO BPEMA S-TIEPUOJA KIIETOYHOI'O HUKIJIA ITPOUCXOAUT
1) pazpymenne saepHoit obosnouku 2) cunre3 JHK 3) cunres PHK 4) cunres
OenmKkoB 5) XpOMOCOMBI HE BHJIHBI 6) XpPOMOCOMBI BBICTPAUBAIOTCS IO 3KBATOPY
KJIETKH 7) XpOMOCOMBI PACXOJISATCS K TOJF0CaM

15. HAUBOJIEE KOPOTKAA CTAIUA MUTO3A CPEIU
[MEPEUMCJIEHHBIX
1) unrepdasza 2) Tenodaza 3) meradaza 4) mpodaza

16. TTPU MUTOTUYECKOM JEJIEHMU JUIDIOUJHOT'O SAJPA
[TOJIYHAETCA HABOP XPOMOCOM
1) ranmouaHbIN 2) AUTUIOUIHBINA 3) HOJUILTOUTHBII

17. TUIT JEJIEHUS KJIETOK, KOTOPBIM HE COIIPOBOXJIAETCS
YMEHBITEHMEM HABOPA XPOMOCOM
1) muto3 2) I nenenue meiiosa 3) 11 nenenue metiosa 23

18. TWUIl JEJIEHMS KJIETOK, KOTOPBI COIIPOBOXJIAETCS
YMEHBIIEHNEM HABOPA XPOMOCOM
1) mpoctoe nenenue 2) mutos 3) I nenenue meiiosa 4) Il nenenne meitosa

19. TUIT AEJIEHMA KIJIETOK, IIPU KOTOPOM KOJIMYECTBO
XPOMOCOM YMEHBITAETCS POBHO B JIBA PA3A
1) muto3 2) I nenenue meiiosa 3) Il nenenue meitosa 4) amMmuTos

20. ITPABWIBHOE OITPEJEJIEHUE MEHO3A
1) meiio3 — 3TO JeneHue KIETKH, MPU KOTOPOM YHCIO XPOMOCOM OCTAaeTCs
MOCTOSIHHBIM 2) MEHO03 — 9TO JCJICHHE KJIETKH, MPU KOTOPOM YHUCIO XPOMOCOM
YMEHBIIIAETCs B JBa pa3a 3) MeHo03 — 3TO EPBOE JIETICHUE 3UTOThI

21. MEMO3 (Y PABHBIX OPITAHM3MOB) MOXET ITPOUCXOIUTh
1) mpu o6pa3zoBaHny TaMeT 2) MpU JEICHUN COMaTUYECKUX KIIETOK

22. TIEPBOE JIEJIEHUE MEMO3A HA3BBIBAETCS .... [IOTOMY YTO...
1) mMutroTMyeckoe 2) SKBaMOHHOE (ypaBHUTENbHOE) 3) peayKuuoHHoe 4) ...K
HOJIIOCaM  PAaCXOASATCS XPOMAaTHABl OT KaXJ0H XpPOMOCOMBI 5) ..K MOJIIOCaM
pacxosATCs LeJble XPOMOCOMBI
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23. BTOPOE JIEJIEHUE MEMO3A HABBIBAETCS .... [IOTOMY YTO...
1) muToTHYECKOE 2) SKBALIMOHHOE (ypaBHUTENbHOE) 24 3) penyKiuoHHOE 4) ...K
MOJIIOCAaM  PACXOATCS XPOMAaTHIbl OT KaXJOH XPOMOCOMBI 5) ..K TMOJIOCaM
pacxoasTcs LUenable XPOMOCOMBI

24. KPOCCHUHI'OBEP — 2TO
1) camoyaBoeHHE XpOMOCOM 2) sIBIEHUE KOHBIOTAIlMM XpoMocoM B mpodaze |
JeieHus Meiio3a 3) siBlieHHe IepeKpecTa XpoMocoM B ipodase | genenus meiiosa 4)
MPOLIECC PACXOXKIECHUS XPOMOCOM K TMOJIOCAaM KIJIETKHM 5) OOMEH yudacTKamu
XpOMOCOM

25. B OTJIMUUE OT MPO®A3bI MUTO3A, BPEMS ITPODA3BI I
JIEJJEHVSI MEMO3A TTPOUCXOJIUT
1) yaBoeHue XxpoMocoM 2) criupanu3alus XpoMocoM 3) cOMMKEHNE TOMOJIOTUUHBIX
xpoMocoM 4) oOpazoBaHHe OHMBaJIEHTOB 5) KpPOCCHUHIOBEp 6) pacxXoKIECHUE
XpOMAaTH/]I K MOJIF0OCAM KIIETKU 7) PacXoKJICHHE XPOMOCOM K MOJIF0CaM KIIETKU

26. B XPOMOCOME K HAYAJTY TTPO®A3BI MUTO3A HAXOIUTCA
.... XPOMATU/IbI
1) onna 2) nBe 3) Tpu 4) ueThipe

27. B XPOMOCOME K KOHIY MHUTO3A HAXOAUTCA
XPOMATHUbI
1) onna 2) nse 3) Tpu 4) uetsipe 25

28. ICXOJIHAS KJIETKA UMEJIA 14 XPOMOCOM. B PE3VJIbTATE
MUTO3A XPOMOCOM JIOYEPH SIS KJIETKA BYJIET COJIEPXKATh
1) 72) 14 3) 28 4) 56

29. KOJIMYECTBO KIJIETOK, KOTOPOE OBPA3VYETCA B
PE3VYJIbTATE MEMO3A
1) ogna 2) nBe 3) Tpu 4) yeThIpe

IIpakTnyeckast noaAroroska 4
Pemenue 3ama4, MOAENMPYOMUX 3aKOHOMEPHOCTH
CLEIUICHHOTO C ITOJIOM TUIIOM HacJIeIOBaHUs
AJITOPUTM BBINOJTHEHHUS 3aAaAHUS
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[ensb 3anatusa: chopMUpOBaTh y 00YyHaIOIIUXCS MPEACTABIEHUE O TEHETHUKE I10J1a,
HACJICAOBAaHUH NPU3HAKOB, CLEIJICHHBIX C MOJIOM.

3HaTh: CyImHOCTh XpOMOCOMHOM Teopuu. HacnenoBanrne npu3HaKoB CLEIJIEHHBIX
C IOJIOM.

YMeTh: pelarb TeHETUYECKHE 3a0a91

[Tucemennsbii 0TYET: OTYET OPopMIIIETCA B TETPAAU AJSl MPAKTUYECKUX 3aHATHH.
B otuére ykazaTh TeMy U 11€51b pa00ThL. [[MICBMEHHO OTBETUTH HAa BOIPOCHI 38 JaHU .
CrenaTh BBEIBOI.

METOJUKA BBIIIOJIHEHUA PABOTBI
3aganue 1. OTBEThTE HA BOIPOCHI
Kak Ha3bIBalOTCS XpOMOCOMBI, OJJUHAKOBBIE Y 00OUX TMOJIOB?
Kakne XxpoMoCOMBI Ha3bIBAIOTCS MOJOBBIMU UM TETEPOXPOMOCOMAMU ?
OT 4ero 3aBUCUT TOJ OYIyIIEro MOTOMKa?
Kakoit mosn 1 mouemMy Ha3bIBAETCS TOMOTaMETHBIM ?
Kaxkoli mon Ha3pIBaeTCS T€TEPOTaMETHBIM?
Kakoii mos roMoraMeTeH y ueaoBeka, OOJIbIIMHCTBA TO3BOHOYHBIX, MHOTHX
HAaCEKOMBIX U JIBYJIOMHBIX paCTCHUM?
Kakue npu3Haku Ha3bIBAIOTCS CIEIJICHHBIMU C MOJIOM?
8. IMouemy y ocoOeli My»KCKOro 1ojia B )eHOTHUIIC Cpa3y IPOSBIISIOTCS JTaKe
peLIECCUBHBIE MTPU3HAKH, CBSI3aHHBIE C X -XpPOMOCOMOM?
9. IlpuBenure mpuMepbl 3a00JI€BaHU, CIIETUIEHHBIX C MTOJIOM?

ook wnE

~

3ananue 2. M300pa3ute cxemy ONpEIeNIeHUs I0Jla y YeloBeKa M: YKaXHUTe
COOTHOULICHHE IOJIOB Y YEJIOBEKa. YKaXUTE IeTepOreMETHBIA MOJ U OOBSICHHUTE,
IIOYEMY OH Tak Ha3bIBaeTcs. Kakoe 3HaueHue 171 BUaa UMEET COOTHOIIEHHE T10JIOB,
paBHoe 1:1.

3aganue 3. Pemure 3amaun.

1. T'unonna3us SManu  HacjleayeTcs Kak CUEIJIEHHBIM ¢ X-XpoMOCOMOM
JIOMUHAHTHBIM TpU3HaK. B ceMbe, rae o0a poauTens crpafaiv 3TOM aHOMauEH,
POJIUJIICS CBIH C HOpMaJIbHBIMU 3y0amMu. Kakum OyeT BTOpoi ChIH?

2. Y denoBeKa MceBIorunepTpopuueckas MyCcKyJIbHash TUCTpOdHs 3aKaHINBACTCS
cmepThio B 10—20 seT. B HEKOTOPBIX ceMbsix 3Ta 00JI€3Hb 3aBUCUT OT PEIIECCUBHOTO
CLEIUICHHOTO C IOJIOM IeHa. boje3Hb 3aperucTpupoBaHa TOJBKO y MaJIb4HMKOB.
Ecnu 0osibHBIE MaIBUUKHA YMUPAIOT J0 I€TOPOKIAEHUS, TO IOYEMY 3TO 3a00JIeBaHUE
HE UCY€e3aeT U3 MOMYJISLHN?

3. l'uneptpuxo3 (BeIpacTaHue BOJIOC HA KParo YITHOW PAKOBUHBI) HACIETYETCS Kak
MPU3HAK, CLHEIUICHHBIN ¢ Y-XpoMocomoi. KakoBa BEpOATHOCTh POXKICHUS IETEN U
BHYKOB C OTHM I[PU3HAKOM B CE€Mbe, TI/I€ OTel MW JeAylika o0sananu
TUIIEPTPUXO030M?

4. KeHnimuHa, cTpagarmonias caxapHbiM auadbeToMm (y €€ pOoJUTENIeH YTJICeBOIHbBIN
oOMeH He ObUT HapyllieH), pe3yc-TNOoJOKUTEIbHAs (€€ MaTh TaKXke pe3yc-
MOJIOKUTENbHAS, TOT/Ia KaK OTEell €€ — Pe3yC-OTpULATENbHbIN), U My>X4YUHA, HE
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UMEIONTUI caxapHOro auadera (HECMOTPS Ha TO, YTO Y €ro MaTepHu caxap B KPOBHU
Ha MPOTSHKEHUU mociaeaanx 10 jieT ObLT 3HAYUTENIBHO BBIIIE JTOMTYCTUMOW HOPMBI,
YTO TMO3BOJISUIO CTABUTh JIUATHO3: SIPKO BBIPAXKEHHBIA CaxapHbId quadeT), pesyc-
MOJIOKHUTENBHBINA (M3BECTHO, YTO €0 OTEI OBLI PE3yC-OTPUIIATEIHLHBIM), CO3AAIN
COBMECTHOTO peOEHKa — pe3yC-OTPUIIATEIILHOTO, CTPAJAOUIEro CaXapHbIM
nuabderoM yxe ¢ erctBa. CKOJIBKO IIAHCOB OBUIO y PEOCHKA MOSIBUTHCS UMEHHO
TaKUM, €CJIM y49e€CTh BCIO UMEIOIIYIOCS B BaIlleM PacHopssKeHUH MHGOPMAITHIO O
OJIM3KUX U TAJIbBHUX POACTBEHHHKAX 3TOTO pedbeHka? I'eH pe3yc-ToI0KUTEeIbHOCTH
— JIOMUHAHTHBIN TeH (KaK ¥ T'eH, KOHTPOJIUPYIOIIMI HOPMAJIbHBIA YTJICBOIHBIH
oOMeH).

5. XKenmuHa, uMeroIas TUMoIUIa3uio (MICTOHYCHUE) AIMaIU 3y0OB, BEIXOJIUT 3aMY K
3a MyXYUHY, Y KOTOPOTO Tako# ke AedekT. OT 3Toro Opaka pok1aeTcs MaJIbUUK,
HE CTpaJlaroNuil JaHHoi 00s1e3HbI0. KakoBa Obli1a BEpOSTHOCTD MOSIBICHUS B dTON
CEMbE 3J0POBOTO MAIIbUMKA, B OTJIMYHE OT CBOMX POIUTENICH HE CTPATAIOLIErO
runoriazue smanu? KakoBa BEpOSITHOCTh MOSIBICHUS B 3TOM CEMbBE 310POBOMU
NeBOUKU? M3BECTHO, YTO I'€H, OTBETCTBEHHBIN 34 Pa3BUTUE TUIOIUIA3UU SMAJH, —
JOMUHAHTHBIA T'€H, JIOKAJIW30BAaHHBIA B X-XpOMOCOME; I'€H, KOHTPOJHPYIOIIHAN
OTCYTCTBUE pacCMaTpUBAEMOro 3a001€BaHuUs1, — PELECCUBHBINA T'eH X-XpPOMOCOMBI.
6. YV KeHIMHBI, Y KOTOPOH OTCYTCTBYET MOTOOT/IETeHHUE (3a00I€BaHUE TTO-IPYTOMY
HA3bIBAETCA TAaK: AHTUJPO3HAs SKTOJACpMalibHAsl IUCILIA3Ms), U MY>KUMHBI, HE
MMEIOIIEro YKa3aHHOTo ae—¢eKTa, poxkaaercs ceiH. OnpeaenuTe, yHacaeayeT JIu
pebeHoK 00JIe3Hb MaTePH WM K€ MATbUYHMK OyJIeT TaKUM XKe 370pOBBIM, KaK U €ro
OTeIl, €CJIU HM3BECTHO, YTO T'€H, OTBETCTBEHHBIN 3a pa3BUTHE ITOM OOJIC3HU, —
PEUECCUBHBIN T€H, JOKAUIM30BaHHBIA B X-XpoMocoMe. PaccuurainTe: €cii BTOPbIM
peOeHKOM B 3TOH ceMbe OyJeT JeBOYKa, HOpMaJIbHO JIU OyAyT padoTaTh y Hee
MOTOBBIC KEJIC3HI.

IIpakTn4yeckasi HOAroTOBKA 5
Kpoccunrosep. KaptupoBanue reHoB
AJITOPUTM BBITOJIHEHHUS 3a1aHUSA

[lenb 3aHATHSA: O3HAKOMUTBCA C MEXAHM3MOM M 3HAYCHUEM KPOCCHHIOBEpA, C
METOJIMKOW KapTUPOBAHUSA XPOMOCOM

3Hath: Ctpoenne W Tunbl xpomocoM. [loHsTtue kapuotuna. OCHOBHBIE THIIbI
JIEJICHUS KJIETOK.

YMeTh: COCTaBIISITh CXEMbI KDOCCUHIOBEPA, KAPTUPOBATH XPOMOCOMBI
[Tucemennbiit 0TU€T: OTUET OPopMISETCS B TETPATU NIl MPAKTUICCKUX 3aHSATHUH.
B otuére ykazaTh TeMy u 11e51b paOoThI. [[HICHMEHHO OTBETUTH Ha BOTIPOCHI 3aJTaHUH.
CrenaTh BBEIBOI.

METOJIUKA BBIIIOJIHEHU A PABOTHI
3ananue 1. CocTaBieHne cXeM KpOCCUHTOBEpa
1. Hamucath BO3MOXKHBIE BapHUaHThl KPOCCHUHTOBEpPAa MEXKIYy TI'€HaMH B TpyMIe

CIIEIJIEHUS ABC.
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2. Hanmcatbh BO3MOXKHBIE TUIIBI TAMET, O0Pa3yIOIIMEcs Y OpraHu3Ma ¢ T€HOTUIIOM
AB

ab  TIPU HAJMYUK KPOCCHHTOBEPA.

3. Hanmcatb BO3MOXXHBIE BapHUaHThl TaMmeT, OOpa3ylolIuecs y OpraHuzMa C
ABE  CD

TEHOTHUIIOM ab  cd  IIPH HAJIMYHAK KPOCCHHIOBEPA.

3amanne 2. OmnpeneneHue 4Ynciaa KPOCCOBEPHBIX TIaMeT WM IOJYyYEHHOTO
COOTHOUIEHHsI 0COOEH B MOTOMCTBE B 3aBUCHMOCTH OT PACCTOSHUSL MEXAY FeHaMH
B XpPOMOCOME

1. Ecim nmomyctuth, uTO TeHbl A M B cuemeHsl U IepekpecT MeXIy HUMHU
cocraBisieT 20%, TO Kakue raMeTbl U B KaKOM KOJMYECTBEHHOM COOTHOLICHUU
OyzieT 00pa30BHIBAThH AUTE€TEPO3UTOTA?

2. Paccrosiane mexnay renamu C u D — 4,6 mopranug. OnpenenuTs IpoeHT raMmeT
kaxgoro tuna: CD, cd, Cd um cD, npoayuupyeMbIX JIUTIeTepO3UTOTHBIM
OpPTaHU3MOM.

3. Ecmm pomyctuTh, 4TO TeHbl A M B CHEIUIEHBI M PacCTOSHUE MEXKAY HUMH

cocTaBisieT 8§ MOpranu, a red C HaXOQUTCs B IPYroil rpyIie CUEIICHUs, TO KaKHe
AB c
raMeThl U B KaKOM KOJIM4ecTBe OyaeT 00pa3oBbIBATh TPUTETEPO3UTOTa ab M ¢

3aganue 3. KapTupoBaHue XpoMOCOM

1. 'enst A, B u C HaxonsTcst B OIHOM TpyIIie cuerieHus. Mexay reHamu A u B
KPOCCHUHI'OBEp IIPOUCXOIUT ¢ yacToToit 7,4%, a mexxy reHamu B u C — ¢ yactoTon
2,9%. Onpenenuth B3auMopacnoioxkenue reHoB A, B u C, eciiu paccTosiHUE MEXTY
reHaMu A u C pasusercs 10,3% enunun kpoccunroepa. Kak wu3MeHuTcs
B3aMMOPACIIOI0KEHUE ITUX T€HOB, €CJIA YaCTOTA KPOCCUHTOBEPA MEXKIy reHaMu A
u C Oynet coctaBnsath 4,5%?

2. llpu ananu3upyrolmeM CcKpemuBaHuu Tpurerepo3urotel AaBbCc Obimm
MOJIyY€HbI OPTaHU3Mbl, COOTBETCTBYIOIIHME CIAEAYIOIIMM THIIAM FaMET:

ABC —47,5%

abc — 47,5%

Abc — 1,7%

aBC — 1’7% HOCTpOI/ITB KapTy 9TOro y4aCTka XpoMOCOMBI.
ABc - 0,8%

abC - 0,8%

IpakTnyeckasi MOAroTOBKA 6
HacnencTBeHHOCTD M NAaTOIOTUS
AJITOPUTM BBINOJTHEHUS 3aaHUS
CocraBieHue U pelieHnue CUTYallMOHHBIX 3a7a4 - 3TO BUJ CAMOCTOSTEIIbHON
paboThI CTyJeHTa MO CHUCTEeMaTHU3alui MHPOPMAIMK B paMKaX MMOCTAHOBKHU WITU
pelIeHns] KOHKPETHBIX MPOOJIeM.
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Pelienus cuTyalMoOHHBIX 33/1a4 OTHOCSITCS K YaCTUYHO-TIOMCKOBOMY METO/TY.
OdopMIstoTcs 3a71a41 U 3TaJIOHBI OTBETOB K HUM NMUCHMEHHO.

ANTOpPUTM pelIeHNs CUTYallMOHHBIX 3a/1a4.

1. U3yunTh yueOHYyI0 HH(DOPMALUIO 110 TEME.

2. IIpoBecTr aHanM3 COEPKAHUS TEMBI.

3. Beigenuts npobiieMy.

4. JlaTh XapaKTEPUCTUKY YCIOBUH 3a1a4H.

5. KpuTrnyecku OCMBICIIUTh BAPUAHTHI OTBETOB.

6. BeiOpath onTUManpHbI BapuaHT (10100paTh U3BECTHBIE U CTAH/IAPTHHIC
QJITOPUTMBl JICHCTBUS) WM BapUaHThl pa3pelieHus MpoOseMbl (€CIu OHa HE
CTaHJapTHas).

I[JIH peuicHusA 3aj4a4 110 BBIHICYKaSaHHOﬁ TCMC H€06XOI[I/IMO O3HAKOMMUMTLCH C
HHKCHU3JIOKCHHBIM TCOPETUUCCKUM MATCPHUATIOM.

Hacnencteennsie 3aboneBanusi 00yCIOBICHBI HApyIICHUSMU B MPOIECCax
XpaHeHus, Mepelayul U peaju3anuu reHerudeckoil nHdopmamuu. C pa3BUTHEM
TeHETUKH YeJOBeKa, B TOM UHWCJIE€ M TEHETUKA METUIIMHCKOW, BBIICHUIACDH
HACJIEICTBEHHAS MTPUPO/Ia MHOTHX 3a00I€BaHU M CHHAPOMOB, CUMTABIINXCS paHee
OONE3HAMH C HEyCTaHOBJIEHHOW 3Tuonoruedl. CyliecTByeT KiaccHupuKalus
HACJIEJICTBEHHBIX 3a00JIEBaHUN IO XapakTepy MeTabOIMYEeCKUX pPacCTpOUCTB: 1.
HapylieHuss oOMeHa  aMHHOKHCJIOT  (MpuUMephl:  (PeHMIMUPOBUHOTPATHAS
OJIMTrOPpeHus, TUPO3UHO3, AIKANTOHYpHUs) 2. HapylieHuss OOMEHa JUIUIOB
(6onesur Humana-Iluka, Oone3np [omie); HapymieHus oOMeHa YTIEBOIOB
(ramaktozemusi, GpykTo3ypus) 3. HapyIIeHHS  MHUHEpaJIbHOrO  OOMeEHa
(remaroniepeOpanbHas guctpodusi) 4. HapymieHus OWIMPYOMHOBOTO OOMEHa
(cungpom  Kpurnep-Haipkapa, cunapom  Jlyoununa-/[>koncona). OpHako
MOCKOJIbKY ~ OMOXMMHYECKHE MEXaHU3Mbl  OOJBIIMHCTBA  HACJIEICTBEHHBIX
3a00/IeBaHMK  TIOKAa HEW3BECTHBI, M, CJIEAOBAaTENIbHO, TMATOrCHETUYECKas
KJ1accu(uKanus eme He MOXKET OBbITh MOJHOM, €€ TOMOJHSIOT Kiaccuukanuen mno
OpPraHHO-CHCTEMHOMY TpUHIUIY: |. HacileACTBeHHbIE 3a00NeBaHUS KPOBH
(reMonuTHUecKasi 001€3Hb HOBOPOXKICHHBIX, FEMOTJIOOMHONATUH) 2. SHIAOKPUHHOM
cUCTeMbl (aJPEHOTCHUTAIBHBIN CUHAPOM, MUaldeT caxapHbI 3. HacleICTBEHHBIC
3a00JIeBaHUsl C TPEUMYIISCTBEHHBIM TMOpakeHueM Touek (docdar-auader,
IIUCTUHO3) 4. COEIMHUTENbHOMN TKaHU (060ne3Hp Mapdana, MyKOIoJIMcaxapumao3bl)
5. HacneACTBEHHbIE 3a00JI€BaHMs C MPEUMYIECTBEHHBIM MOpPaXEHHUEM HEPBHO-
MBIILIEYHONH CHUCTEMBI (IIPOrPECCUPYIOUINE MblIeyHble aucTpodpuu) u T.4. B
HACTOSIIIEe BpeMs B KaueCcTBe paboueit KinaccuuKay HacJIeACTBEHHBIX 00JIe3HelH
YeJioBeKa, Hambojee YacTO HCIHOJB3YyeTCsl HMX JeJICHHE Ha YeThpe OCHOBHBIC
rpynmbl: 1. Gone3Hu, 0OyCIOBIECHHBIE MyTalliel B OJHOM T€HE, HacJeIOBaHHUE
KOTOPBIX TOAYMHSCTCS MEHJICICBCKUM 3aKOHOMEPHOCTSM (TaK Ha3bIBaeMbIE,
MOHOTCHHBIE MEHJICIUPYIOIINUE 3a00JieBaHUsI) 2. XPOMOCOMHBIE CHHAPOMBI,
SIBIISIONINECS] CIIEICTBUEM CTPYKTYPHBIX WM KOJIMYECTBEHHBIX TEPECTPOCK
XpomocoM 3. MynbTHU(haKTOpHATbHBIE 3a00I€BaHUS, 1JIT BOSHUKHOBEHUSI KOTOPBIX
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HEOOXOMMO COYETAaHHOE ACHCTBHE M'EHETUYECKUX U CPENOBBIX (PaKTOPOB, B TOM
yyciie U O0JE3HU COMAaTUYECKUX KIIETOK, K KOTOPBIM OTHOCSATCA PSifl OIyXOJIed U
3a00J1eBaHUs, BO3HUKAIOIIME B CBSI3W C IPOLECCAMU CTapeHusi opraHuzma 4.
MOHOT€HHbIE  3a00NeBaHHMsI C  HETPAAUIMOHHBIM,  OTIMYAIOIIUMCA  OT
MEH/IEJIEBCKOIO, TUIIOM HACJIEOBAaHUS — 3Ta IpylIa BbIJEIECHA B IOCIEIHEE
necsatuietre. CyMMapHasi 4acToTa HacaeACTBEHHBIX 3a00aeBanuid nocturaet 1,5%,
U3 HHUX Ha JOJII0 XPOMOCOMHBIX Oose3Hed npuxoautrcs 0,5% wu Ha 1oimo
MOHOTeHHbIX — 10 1%. K MynbTudakTOpHaibHBIM OTHOCATCS OOJBIIMHCTBO
HanOoJIee pacpoCTpaHEHHBIX 0oJie3HEH YernoBeka. XpOMOCOMHbBIE 00JIE3HU MOTYT
ObITH 00YCIIOBIICHBI HAPYIICHHUEM YUCIIa XPOMOCOM WA UX CTPYKTYPbI — YUCIIOBbBIE
WIN CTPYKTYypHBbIE a0eppalid COOTBETCTBEHHO. VX JauarHocTuka MpOBOAMUTCS
NyTeM LUTOTC€HETHYECKOro aHalnu3a KapuoTuna. Pa3zHooOpazne MOHOTEHHBIX
3a00JIeBaHUN JIOCTATOYHO BEJIIMKO M MX KOJMYECTBO MO HEKOTOPHIM OIEHKaM
nocturaet 5000. C KIMHUYECKOW TOUKH 3PEHHS 3TO OYEHB pa3HbIE, B OOJBIINHCTBE
CBOEM JOCTaTOYHO TsDKeJNble Heusyieunmble 45 Oone3nu. [IpuumHoi kaxaoro us3
ATUX 3a00JIEBaHU ABIIAETCS MOBPEXKICHUE WIIM MyTalMs OAHOro rera. CineactBueM
MYTallud MOXET ObITh HApYyIIEHHWE CTPYKTYpPhl WM CHUHTE3a KOJUPYEMOTO T€HOM
0eJiKa, 4acTO COMPOBOKIAIOIIEECS U3MEHEHUEM €r0 KOJIMYECTBEHHOTO COJEPKAHMS
BIJIOTH JIO TOJTHOTO OTCYTCTBHUSI. MyTalluu MOTYT MEpEeAaBaThCcs U3 TMOKOJCHUS B
MOKOJICHHUE, HO MTOPOI MOTYT BO3HUKATH B MIOJIOBBIX KJIETKAX POIUTENIEH CTIOHTAHHO.
[TpyunHa CIOHTaHHBIX MYyTalMil B OOJBIIMHCTBE CIy4YaeB OCTACTCS] HEU3BECTHOM.
MoHoreHHble 0OJ€3HM MOXKHO paslenuTh Ha ABe rpynnbsl. [lepBas rpymma —
MeHAenupyromue 3aboneBaHus. VX HacnegoBaHHWE COOTBETCTBYET 3aKOHaAM
MeHnzens 0 perecCCUBHOCTH U IOMUHAHTHOCTH I'eHa U NPeObIBAHNUHU €T0 B TOMO- WIIH
reTepO3UrOTHOM COCTOSIHUU. B 3aBHCHMOCTH OT JIOKaJIM3allMid MyTaHTHOTO I'€HA U
XapaxkTepa JOMUHHUPOBAHUSA BBIJIETISIOT ayTOCOMHO-JIOMUHAHTHBIE,
ayTOCOMHOPELECCUBHBIE U CILIETVICHHBIE C IMOJOM 3a00JIEBaHUS, KOTOPBIE TAKXKE
MOTYT OBITh JOMHHAHTHBIMH WM pPEIEeCCUBHBIMU. HacnmemoBaHne HEKOTOPBIX
MOHOTCHHBIX 3a00JIEBAaHUM HE MOIUHHSIETCS 3akoHaM Menneind. OHM COCTaBISAIOT
rpynmy Oone3Hedl ¢  HeTPaAWIMOHHBIMH THUIIAMH  HAClEJOBaHHUA. ITO
MUTOXOHJpHANIbHbIE  3a0ojeBaHusd, OOJE3HM OSKCHAHCUHU, OOYCJIOBJICHHbBIE
TUHAMHYECKUMH MYTalusiMi, OOJI€3HW TE€HOMHOTO HWMIIPUHTUHTAa W OOJIE3HH,
OOyCIIOBJIGHHBIE JIPYTUMH HAPYIICHUSMHU SMHUTEHETHUYECKON PEeryJsaiuu padoThI
reHoB. [IpodunakThka MOHOTEHHBIX 3a00JIeBaHUN TMPOBOAUTCS Ha 0aze
npeHaTaIbHOW  JUarHocTWkW. [IpeHaTanbHass  JUArHOCTUKA  NPAKTUYECKU
IIPOBOJIUTCS TOJIBKO B TEX CEMBSX, TJI€ YK€ uMeeTcs: 00ibHON pedeHok. Llenpio ee
SIBJISIETCS IPEJOTBPAILIEHHE TOBTOPHOTO POXKACHUS B CEMbE OOJIBHOTO.

MeToauka pelieHUus TUTIOBBIX 3a/1a4
3amada 1. Bce kieTku OONBHOTO MYXYUHBI UMEIOT 47 XpOMOCOM 3a CYET
JUIIHEW X-XpOMOCOMBI. YKaXKUT€ HA3BaHHUE OTOW MYTalMH, BCE BO3MOKHBIC
MEXAaHU3MBbI €€ BO3HUKHOBEHHUS U BEPOATHOCTD MEPEIAYM €€ TOTOMCTRY.
Pemenue. Aneyminouaus — TPUCOMHS MO TMOJOBBIM XpoMocoMam. 46
Hepacxoxnenrne XxpoMOoCOM IpU MEW03€ BO BPEMSI OBOTEHE3a WIIA CTIEPMATOrCHE3A:
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l. cnuBaeTcs AWLIEKIETKA, HMMEIOWIAs JBE X-XpPOMOCOMBI M CIEPMAaTO30U[,
coJiepKalluii Y -XpoMOCOMY 2. CIUMBAETCs AUIEKIIETKA, UMEIOIas X-XpOMOCOMY U
cnepmaro3oul, uMeronmii X- u Y-XpoMocoMbl. Takue My>XUYHHBI O€CIUIOIHBI
(curmpom Knaitnpenbtepa).

33[[3HI/ISI K HpaKTquCKOﬁ NHOATOTOBKE

[Tonb3ysick  MpeAcTaBICHHBIMM ~ METOAMKAMU  pEIIeHUs  3ajad, i
3aKperIeHus] MaTepuaia CaMOCTOSITENIbHO PEHIUTE CIEAYIOLUE 3a/layd MO TeMe
«HacnencTBeHHOCTh U TATOJIOTUSDY:

3anaya 1. Bce kneTku 001bHOTO MY>KUHMHBI UMEIOT TI0 47 XPOMOCOM 3a CUET
JIAIIHEW Y-XPOMOCOMBI. YKaXWTE€ HA3BaHUE O3TOM MyTallUd W BO3MOKHBIC
MEXaHU3MBbI €€ BOZHUKHOBEHHUSI.

3anaua 2. [Taument I'.c cunnpomom Kiailindensrepa: Hanummre kapuotun
O0O0JBHOTO, CKOJBKO Tenel bappa oOHapyKMBaeTcCsi B COMATHYECKHX KIIETKax
JTAHHOT'O OOJILHOr0?

3amaua 3. PeGenok ¢ cungpomom Jlayna: Hanummre kapuoTunm 3TOro
pebeHKa, YKaKUTe K KAKOMY TUITY MyTalluid OTHOCUTCS 3TO HapyIICHUE.

3anauda 4. Manpuuk 5 net. Oren pebeHka 00JI€H KiIaccuuecko reModunei:
KakoBa BepOsSITHOCTh TOTO, UTO PEOCHOK yHAcHea0Bal OT OTIa reMOoGUInio?(TUI
HACJIEI0BAHUS — CUETIICHHBIN ¢ X-XpOMOCOMOM).

3agaya 5. OTCyTCTBME TOTOBBIX JKEJI€3 Y YEIOBEKAa NEpPeAacTcs Kak
PELECCUBHBIN IIPU3HAK, CLECIUICHHBIM ¢ X-xpomocoMou. He crpamarommii 3Tum
HEJIOCTATKOM FOHOIIIA JKEHUTCS Ha AEBYIIKE, OTEL KOTOPOW JIUIICH MOTOBBIX KEJE3,
a MaTh U €€ MpeAKH 310pOBbl. KakoBa BEPOSITHOCTh, YTO CBIHOBBS M IOUEPH OT 3TOTO
Opaka OyayT CTpaiaTh OTCYTCTBHEM MOTOBBIX Keje3?

3agaya 6. Jloub JanbTOHHMKA BBIXOJUT 3aMY3K 34 ChIHA JIPYTrOro JAIbTOHUKA,
MPUYEM )KEHUX M HEBECTAa Pa3finyaroT 1iBeTa HopMasibHO. Kakum OyjeT 3peHue y ux
nerei?

3amaya 7. Kakue pgetu morim Obl poauThCAd OT Opaka reMopuiIMKa ¢
JKCHIIMHOM, CTpajalomied JadlbTOHU3MOM, a, B  OCTAJIBHOM, HWMEIOLIEH
0J1aronoTyYHbIN T€HOTHUM ?

3anaya 8. B cembe, rae oren OoseH remodunuei, a Matb (PEHOTUITUYECKU
3I0pOBa W HMEET OJIAromoJy4YHbId TEHOTHN, pOIWJcs Malbuuk. KakoBa
BEPOSITHOCTh HAJIMYMS Y HETO reMOpUInu?

3amaua 9. Otenr cTpajaeT OJHOBPEMEHHO reMopuiiued U JaTbTOHU3MOM.
MoryT 11 JeTH NOIY4YUTh OT HETO TOJBKO OJUH U3 3TUX MATOJOTHYECKUX T€HOB?

3amaua 10. Y HEKOTOpHIX KEHIIMH HAOIIOIAaeTCs XPOMOCOMHAs OOJIE3Hb,
CBSI3aHHAsi C TEM, 4YTO B UX KapuOTUIE HMeeTcs oAHa X-XpoMocoMa.
OOGHapyxuBaeTcs JI B KJIE€TKaX 3TUX KeHIUH Tenble bappa (X-xpomartun)?
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