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Nel

1.Tema: BBeneHue B MOJEKYJSPHYIO OMOJIOTHIO M MEIUUHMHCKYIO reHetuky. CtpoeHue u (yHKUHUU
OCJIKOB M HYKJIEMHOBBIX KHCHOT. IlyTm mnepemaum reHeTHyeckod HWHQPOPMALUKU M MEXaHU3MBbI
peryssnuu

2.0eab: [latp mpeicTaBieHHE O MpEAMETEe M 3ajJadyax MOJIEKYJSIPHOM OMOJIOTMM HMMEIULIIMHCKON
reHeTuku. Kpartkas vcropusi pa3BUTHs, pojib OTEYECTBEHHBIX U 3apyOEXKHBIX CTpaH B pa3BuTuu Mb u
MTI', 3nauenne Mb u MI' B cucteme nmoaroToBku Bpadeid. [late npencraBienue 00 nHGOPMAITMOHHBIX
MakpomoJjekyiaax kiaetku — Oenku um HK. IlepBuunas(monumnenTujipl), BTOpUYHAS U TPETUYHAsS
cTpykTypa 6enka. @onaunr u pakTopsl HOIAUHTA.

3.Te3ucepl Jaekumu: MosekyaspHas OUOJOTHS - KOMIUIEKC OMOJOIMYECKMX HayK, H3Yy4arolIux
MEXaHU3MBI XpaHEHHSs, TIepelay M Peain3alui [eHETUYeCKON MHPOpPMAaLUU, CTPOCHHE U (QYHKIHA
Hepe2ynsprbixouonorumepos (0SIKOB U HYKICHHOBBIX KHCIIOT).

MonekymnsipHasi OHOJIOTHST MCTOPHYECKH TOSBHUJIACH Kak paszznen Owoxumum. Jlatoil poxiaeHus
MOJICKYJIIPHOM OMOJIOTMU NPHUHATO CYMTaTh ampenb 1953 roxy, xoraa B aHIVIMHCKOM >KypHaie
«Nature» mnosBunace ctathsi Jkeiimca JI. Yorcona u ®poucuca Kpuka ¢ mnpemnioxeHuem
npoctpancTBeHHON Mojenu moiekyisl JJHK. OcHoBanueM 11 mocTpoeHus 3TONH MOAEIN IOCTYKUIH
paboTBl MO PEHTTCHOCTPYKTYpPHOMY aHalM3y, B KOTOPBIX YYacTBOBaNM Takke Mopuc
X. ®. Yunkuncod u Po3anmunna @paHkiIMH.OTO OCHOBOIOJAraroliee OTKPbITHE ObLIO MOATOTOBICHO
JUIUTEIbHBIM ITAIOM HCCIIEOBAHUN T€HETUKU U OMOXUMHUMBUPYCOB U OaKTEpUA.

B 1928 rony®penepuxk ['puddur BmepBele MoKazana, UYTO HKCTPAKT YOWUTBHIX HarpeBaHHEM
00JI€e3HETBOPHBIX OakTepuil MOXKET IepeAaBaTh MPU3HAK MATOTEHHOCTH HEOMACHBIM OaKTEepHUsIM.
HccnenoBanue tpaHcdopmanuu OakTepuil B JajbHEHIIEM IPHUBEIO K OYUCTKE OO0JIE3HETBOPHOTO
are’Ta, KOTOPBIM, BOIIPEKU OXKHIAHUSIM, OKa3ajcs He OeJoK, a HykjienHoBas kuciora. Cama mo cede
HYKJIEMHOBasl KHMCJIOTAa HE OIACHA, OHA JIMIIb IEPEHOCUT T'EHBI, ONPEIENSIOIINE MaTOT€HHOCTh U
Jpyrue CBOICTBa MUKPOOpPraHU3Ma.

B 50-x romax XX Beka ObUIO MOKa3aHO, 4YTO y OakTepuil CyLIECTBYET NPUMHTHUBHBIA I0JIOBOM
MpoIiecc, OHU crnocoOHbl oOMeHuBaTbes BHeXpoMocoMHOU/HK, mmazmupamu. OTKpbITHE TIIA3MUI,
KaK ¥ TpaHc(hopMallMH, JIErI0 B OCHOBY paclpoCTPaHEHHON B MOJIEKYJISIPHOM OMOJIOTUY MIa3MHIHON
TexHOJoruu. Ele oJHUM Ba)XKHBIM JJI1 METOJOJIOTUU OTKPBITHEM CTajo oOHapyxeHue B Hauane XX
BeKa BUpPYycoB OakTepuil, 6akTeprodaros. daru Toxe MOTyT NEPEHOCUTh F€HETUUECKUI MaTepuan u3
OJIHOM OakTepuaIbHOW KIETKH B JIpYrylo. 3apakeHue OakTepuil ¢aramu MPUBOJUT K U3MEHEHUIO
coctaBa OakrepuanbHoit PHK. Eciu 6e3 ¢aros cocraB PHK cxonen ¢ cocraBom JIHK 6akrepuu, TO
nociie 3apakeHuss PHK cranosutcst Oonbme moxoxa Ha JIHK Oaxtepuodara. Tem cambiM ObLIO
ycraHoBieHo, uto crpykrypa PHK onpenensierca crpykrypoit JIHK. B cBoro ouepenp, ckopocTb
CUHTe3a Oeika B KieTkax 3aBuUcHUT OT KojuuectBa PHK-OenkoBbix kommuiekcoB. Tak Obuia
chopMynupoBaHa yeHmpanvHas o0oema Mmoaekyaapuou ouonoeuu. JJHK <« PHK — Genok.
JlanpHeiiee pa3BUTHE MOJICKYJIIPHON OMOJIOTHN COTIPOBOXAAIOCH KaK PA3BUTHEM €€ METO0JIOTHH, B
YaCTHOCTH, H300pETEHHEM MeToJla ONpeAeieHus HyKJIeoTuaHoi mocienosatenbHoctu/IHK (V.
I'unbepr u @. Cenrep, HoGenerckas mpemusi mo xumunl980T.), Tak ¥ HOBBIMH OTKPBITHIMH B
00JIaCTH UCCIEOBaHUN CTpOeHHS U (DYHKIIMOHHUPOBAHUS T'€HOB (CM. MCTOpHs reHeTHkH). K Hauvamy
XXI Beka ObLIM MOJy4YeHBI JaHHBIE O MepBUYHON cTpykType Bced JIHK uenoBeka u umenoro psaa
JpYyTUX OpPraHM3MOB, HamOojee BAXKHBIX IS METUIMHBI, CEJIbCKOTO XO3SHCTBA W HAayYHBIX
UCCIIEIOBAaHUM, YTO INPHUBEIO K BO3HMKHOBEHHIO HECKOJBKMX HOBBIX HAIpaBICHUN B OMOJIOTHU:
TeHOMHKH, OMOMH(POPMATUKHU U JIP.
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Beakn (nmpoTeuHbl, MOJIMNENTHIbI) — BBICOKOMOJICKYJISIPHBICOPIAaHUYECKUE BELICCTBA, COCTOSIINE
U3 COCAMHEHHBIX B ILEMOYKY TMENTHIHOW CBS3bI0 alb(pa-aMUHOKHCIOT. B KHBBIX OpraHm3zmax
aMMHOKUCJIOTHBIM cOCTaB OEJIKOB ONpEeAEseTCs FeHEeTHYECKUM KOJIOM, IPU CHUHTE3€ B OOJIBIIMHCTBE
ciyyaeB ucnoiib3yercs 20 CTaHIapTHBIX aMUHOKUCIOT. MHOXECTBO MX KOMOMHALIMHI Jal0T OO0JIbIIOE
pa3HooOpa3ue cBOMCTB Mojekyd OenkoB. Kpome TOro, aMHMHOKHCIOTBI B COCTaBe O€iKa 4acTo
MIOJIBEPratOTCs MOCTTPAHCISIIIMOHHBIM MOJU(PHUKAIMAM, KOTOPBIE MOTYT BO3HHKATh M JI0 TOTO, Kak
0€JI0K HAYMHAET BBINOJIHATH CBOIO (YHKIIHIO, U BO BpPEMs €ro «paboTbl» B KieTke. YacTo B JKUBBIX
OpraHu3Max HECKOJIBKO MOJIEKYNl OenkoB 00pa3yloT CIOXKHBIC KOMIUICKCHI,  Hampumep,
¢dorocuHTeTHYECKUI KoMmIUIeke. Kpucramibl pa3nuuHblX O€NKOB, BbIpallleHHbIE HAa KOCMHUYECKOMN
cranmuu «Mup» u Bo Bpems nonéroB marmioB HACA. BbeicokoouHIIeHHBIE OETKH TPH HU3KOH
TemIeparype o0pa3yroT KpUCTallIbl, KOTOPbIE UCIIOJIb3YIOT JUIS ITOJyYeHHs MOJIEJIN JaHHOTO Oelka.
@OyHKIUN OENKOB B KIETKAX JXHMBBIX OPraHU3MOB 0ojee pa3sHOOOpa3HbI, 4eM (YHKIHU JIPYTHX
ouononumepoB — nosucaxapugoB u JIHK. Tak, Oenxu-pepMeHTbl KaTalu3upyloT HIpOTEKaHUE
OMOXMMHUYECKUX PEaKINii U UTPAIOT BAXKHYIO POJIb B 0OOMEHE BemecTB. HekoTopsie OeIKH BBITOTHSIIOT
CTPYKTYPHYI0 MJIM MEXaHHYECKYI (YHKLHUIO, 00pa3ys LHUTOCKENET, MOJAEpKUBAIOUNA (Hopmy
KjeTok. b 6

4. NnumoctpaTtuBHbIi MaTepua: O630pHas, BUieo 00yueHue, Ipe3eHTalusl

Pasubie cnocoObl  u300pakeHUs TPEXMEPHOM CTPYKTyphl Oenka Ha npumepe depMmeHTa
Tpro3odochatuzomepaspl. CiieBa — «MalOUKOBasH» MOJEINb, C U300paKEHUEM BCEX aTOMOB U CBS3EH
MEXIy HUMH; IIBETAMHU IOKa3aHbI AJIEMEHTHL. B cepennHe M300pakeHbl CTPYKTYpPHbIE MOTHUBBHI, 0-
cnupanu u B-muctel. CrpaBa n3o0pakeHa KOHTAKTHAsl MMOBEPXHOCTh OenKa, MOCTPOSHHAs ¢ Y4ETOM
BaH-/IeP-BaaIbCOBBIX PAJINYCOB aTOMOB; I[BE€TAMHU IMOKa3aHbI 0COOCHHOCTH aKTUBHOCTH yYaCTKOB

YpoBHM cTpPYKTYpbl OenkoB: 1 — mnepBuuHasi, 2 — BTOpHUYHasi, 3 — TpeTH4yHas,, 4 —
YeTBePTHYHASA.

W cxnoavaTei onséa-
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https://www.youtube.com/watch?v=j0sEi Dscd8&feature=youtu.be Benku
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http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B#.D0.90.D0.BB.D1.8C.D1.84.D0.B0-.D0.B0.D0.BC.D0.B8.D0.BD.D0.BE.D0.BA.D0.B8.D1.81.D0.BB.D0.BE.D1.82.D1.8B_.D0.B1.D0.B5.D0.BB.D0.BA.D0.BE.D0.B2
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80_%28%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%B9%D1%81_%D1%88%D0%B0%D1%82%D1%82%D0%BB
http://ru.wikipedia.org/wiki/%D0%9D%D0%90%D0%A1%D0%90
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D1%81%D0%BA%D0%B5%D0%BB%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81_%D0%92%D0%B0%D0%BD-%D0%B4%D0%B5%D1%80-%D0%92%D0%B0%D0%B0%D0%BB%D1%8C%D1%81%D0%B0
https://www.youtube.com/watch?v=j0sEi_Dscd8&feature=youtu.be

ONTUSTIK-QAZAQSTAN o'l SOUTH KAZAKHSTAN
MEDISINA [SKMA| MEDICAL
AKADEMIASY ali, | ACADEMY
«OHTycTik KasakcTaH meguuuHa akagemusicel» AK %Y/ AO «lOxHo-KasaxcTaHckas MeoVUMHCKasT akaneMust»
Kadenpa Ouonornn u Onoxumun 46/
JIeKIIMOHHBIN KOMILIEKC 16errin 1 Geti

https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be ®onauar
https://www.youtube.com/watch?v=V6Y C97Dj5E0&feature=youtu.be HK
5.JIutepatypa: cm. [Ipunoxenue.

6.KonTpoabHbie Bonpockl: (0OpaTHas CBS3b)

1.I'eHOMHMKa ¥ TPOTEOMHKA

2. 3nauenue Mb 11 MeIUIIUHEL,

4.Ctpoenune 0EIKOB U UX (PYHKITUH.

No2

1.Tema: MaTtpuuHbIil CHHTE3 HYKJIEHHOBBIX KHCIOT. MeXaHU3MbI PEIIUKALIUH.

2.lleab: naTh mpeincTaBI€HUE O MPHUHLUIAX 3alIUCH IeHETHYeCKOM MH(pOpPMALUU U ee JalbHenIen
peanu3anuu

3.Tesucht  gexknmu: Pemmukamma JHK — npouecc  cuHTe3a  JodepHEd  MOJIEKYJIbI
NIe30KCUPHOOHYKICMHOBON KHUCIIOTHI, HIIYIUI BO BpeMst CHHTeTHYeCcKOH (S) (a3pl KU3HEHHOTO HKJIIA
KJIETKH Ha wMarpuue poautesnbckod wMoisekynsl JHK. Ilpu sTtomM reHernueckuil marepuan,
sammdposannbiii B JIHK, yaBauBaercss M B Ipolecce MOCIEAYIOMIETO JIENCHUs ISTUTCS MEXKIY
noyepHuMH  kiaetkamu. Perummkamuio JIHK  ocyectBisier cinoxHbli  (EpMEHTHBIN  KOMIUIEKC,
cocrosuuii u3 15-20 pa3nuyHpIX OETKOB.

Permmmukanus JIHK  ocymectsisercsanoykoHcepBaTuBHO.Peruinkanys HauuHaeTcs c
pa3beMHEHUS B ONMpPEACIEHHON TOouKe (JOKYCOIl WIIM OPHMIMKWH)IBOMHOW CIUpAIM U 0Opa30BaHMs
onHouenoyHsix yyactkoB JAHK, cmyxamumx marpuuei nis cuHte3a HOBBIX Leneil. Yuacrok JHK, B
KOTOPOM HAQUMHAETCS M 3aKaHYMBACTCA pEIUIMKALMA y JYKapuoT HasblBaeTcs pemankoH. JIHK
IPOKAPUOT y/ABANBACTCS LIEIMKOM B OJJHOM IIMKJIE PEIUIUKALIUH, TO €CTh, OaKTepHalibHasi XpOMOCOMa U
IJIa3MUIBL SBJSIIOTCS OAHMM pemviMKoHOM. Ysykapuor jmHa JIHK cocraBnser wmwumoH map
HYKJIEOTHJI0B (y yenoBeka okono 150 MiH. map HyKJI€OTHJIOB). Peruimkanuss TakuxX MOJEKYI, MpU
ckopoctu perutikanuu 50 Teic.i.H. B MuHyTy y E.C0li cocraBnsier 800u. [Tostomy permukanms JJHK
MIPOUCXOIUT OJHOBPEMEHHO B HECKOJBbKUX calTax (calfT - moboit yuacrok JIHK), crnemoBatensHo,
JIHK 5ykapuoT uMeeT MHOKeCTBO PelIMKOHOB./[1s1 Bcex cmocoOOB peruIMKalud HUMEITCS
CJIEYIOLE OCHOBHBIE IPUHLIUIIBL:

1. Cunre3 npouepneit /IHK sBnsiercss MaTpM4HBIM IPOLECCOM; MaTpULIEH SBJSIOTCS LIENU
ponurensckoit JITHK.

2. B ocHOBe perinKaluy JeKUT NPUHIUI KOMILIEMEeHTAapHOCTH: HykieoTuabl nouepHeit JJHK
KOMIUIEMEHTapHBbI HyKj1eoTHaaM poautensckoi JJHK-marpuis.

3. [Iporecc mepeHoca sABIAETCS CAMMETPUYHBIM - MaTpuliamu ciryxar ooe meru JTHK.
dakTopaMu PpEIUTHKAIUU SIBISIFOTCS  OelKu:Tomou3omepasbl, Oejok SSB, xenmkaza, [THK-
nmoJiMMepasa.
4. NnmoctpaTtuBHbIi MaTepuas: O630pHas, BUieo o0yueHue, Ipe3eHTalus
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https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be
https://www.youtube.com/watch?v=V6YC97Dj5E0&feature=youtu.be
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«OHTycTiK KasakcTaH MmeauumHa akaaemusicel» AK N Y/ AO «IOxHo-KasaxcTaHcKas MEAVUMHCKas aKanemMms»
Kadenpa Ounonornu u Onoxumun 46/
JIeKIMOHHBIH KOMILIEKC 16errin 1 6eri
Pennukanus Tpanckpunuus

Cxema peryasinnu 0mocuHTe3a 0eJIKOB-(pepMEHTOB B COOTBETCTBMH ¢ KOHLIeNMell onepoHa.
https://www.youtube.com/watch?v=BmAqg-EolVCc&feature=youtu.be penuxarms
https://www.youtube.com/watch?v=iv-025Dx8L E&feature=youtu.be Tpanckpurius
6.KoHTpoOJIbHBIE BONIPOCHI: (00paTHAS CBSI3b)
1.®akTops! peruKanuu?

2. @akTOpbl TPAHCKPUIIIUU?
3. ®@akTopsl TpaHCIALUN?

Ne3

1.Tema:HacneacrBennslii anmapar kiaetku. CTpoeHue U GyHKINU

2.lenb: u3yyeHne CTPyKTypbl TEHETUYECKOTO armnapara KIeTKU Ha BCEX YPOBHSX

3.Te3uchl jgexkuun: I'eHeTHyeckUM MaTepuajioM KieTku sBisgercs moiekyna JHK. Bwigemsior
TEHHBIM, XPOMOCOMHbI M TI'€HOMHBIM YPOBHU OPraHU3alUUd T€HETHUYECKOro Marepuana. Kaxabli
YPOBEHb XapaKTepU3yeTcs CBOMMH CBOWCTBaMH, CTPYKTYPOU M 3aKOHOMEPHOCTSAMU IIEpPENadu B PsAy
MTOKOJICHUH.

DOnemMeHTapHOW equHUIEeH (YHKIMOHUPOBAHUS T'€HHOTO YPOBHSI OpraHU3alMy T'€HETHYECKOIO
MaTepuajia W eJUHULEH reHeTHuecko uMHpopMaluu sBisercss reH. e — aro ywacrtok JIHK, nHa
KOTOpPOM 3aKkoaupoBaHa uHpopmanus o crpykrype PHK win nonunentuaHoi nenu.

VY GonpIIMHCTBA BUPYCOB U OaKTEpHUH XpOMOCOMa MMEIOT KOJbIEBYIO (hopMy, KOTOpas 3aKpydeHa B
WINUJIBKY U JIMHEWHBIE hopMbI (GakTepuodar A).

B XMMu4eckoM OTHOIIEHHH XPOMOCOMBI MPEACTABIAIOT COOON HYKJICONPOTEMHOBBI KOMIUIEKC, B
KOTOPOM XpaHHTCs, MepeaaeTcs IOTOMCTBY M pealu3yercs HacjieAcTBeHHas uHdopmanus.B cocra
koMmIuiekca BxoaaT: monekyna JJHK (40%), 6enku (60%), HesnauurensHoe koiaundectBo PHK (10% ot
konmyectBa JIHK).

I'enom — 510 kommuectBo JHK B rammougHom Habope xpomocom; monHblii coctaB  JJHK,
coJiepKalinii Becb 00beM MHpOpMaluu, HEOOXOAUMOM Ui pa3BUTUS U CYILIECTBOBAHUS OpraHHU3Ma;
COBOKYITHOCTb BCEX I'€HOB M MEKI'€HHBIX y4acTKOB siiepHOH U BHesnepHoi JIHK knerku.

['eHOM 2yKapHOT XapakTepu3yeTcs CJOKHOCTbIO, IIJIOTHOCTHIO F€HOB, HAJIMYHEM MHTPOHOB.
Cnoxunocte JIHK xapaktepusyercss oOmiei AiuHON (B H.M.) pa3HbIX mocienoBatenbHocTeit JIHK,
OTIPENIETIAIOMUX €€ N30BITOYHOCTD.

JHK sykapuor umeer mnocinenosarenbHoctu JHK pasnoil crenenu mnosTopsiemoctu. Paznuuaror
cnenyromue nocnegoBaresbHocTy JJHK: yHuKanbHbIE 1 MOBTOPSIIONIHAECS.

Obmee konmyectso IHK B 46 XxpoMocomax B COMAaTHYECKOM KIIETKE YelOBeKa HMMEET UINHY
2M 1 6,4-10° map ocHoBaHwmii, crnenoBaTenbHO, B ramtonaHoi — 3,2-10° map ocHoBanwmit. OcHOBHOE
koimuectBo JJHK nokanusoBano B xpomocomax (99,5%), To ecth, cocraBmuseT siaepuyio JJHK.

4. WmoctpaTuBHblii mMatepuaj: OO030pHas, BUACO O0OyUYCHHE,
IIpe3EHTaLMS

Cxema Mmeraga3Hoil XPOMOCOMBI

XPpoMOCOMBI YeJI0BEKA 10 NMAPUKCKON Kiaaccupukanuu
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https://www.youtube.com/watch?v=BmAq-EolVCc&feature=youtu.be
https://www.youtube.com/watch?v=iv-025Dx8LE&feature=youtu.be

ONTUSTIK-QAZAQSTAN ok SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauumHa akaaemusicel» AK N Y/ AO «IOxHo-KasaxcTaHcKas MEAVUMHCKas aKanemMms»
Kadenpa Ouonornn u Onoxumun 46/
JIeKIIMOHHBIN KOMILIEKC 16errin 1 Geti

https://www.youtube.com/watch?v=dEXMrONKVPk&feature=youtu.be I'eHHbIit ypoBEeHb
https://www.youtube.com/watch?v=_vpp Ce8aH4&feature=youtu.be XpomocomHBIit ypOBEHb

. Jlureparypa: cMm. [IpunoxeHnue.

. KonTpoJibHbIe Bonpocekl: (00paTHas CBA3b)

. I'eH - onemMeHTapHas eIMHNLA HACJIEICTBEHHOCTH.

. ToHKas cTpyKTypa reHa (3K30HbI, HHTPOHBI, LUCTOPOHbI, MyTOHBI, PEKOHBI.)
. Knaccudukanus reHos.

. [aTh onpeneneHue NOHIATHE T€eHOMA.

. JlaTb MOHATHE FEHETUYECKUX DJICMEHTOB.

. OxapakrepusoBats ppakuuu JJHK.

. Baexpomocomusbie u konbuesbie JJHK.

~NoO o, wWwNDE OO

Neq

1.Tema: KileTouHbI IUKI U A€NEHUE KIETKU. MOJIEKYJISPHBIE MEXAHU3MBI PETYJISLUN KIETOUYHOTO
JeNIeHus

2.Hean: Kierounsiii mukn u uukianH 3aBucuMoe kuHassl (LITK), Mmutozctumynupyronme GpakTopbl
(MC®). KoHTponpHBIE TOYKH KIETOYHOTO IMKJIA. PerymsaropHas posb Oenmka-p53. Jlate
MpeJCTaBICHUE O OMOIOIMYECKON POJIM aloNnTo3a, )KU3HEHHOT O [IUKJIA B )KUBBIX OpraHU3Max.
3.Te3uchl Jexkuum:/{aBHO NPU3HAHO, YTO KOHEYHBIE CBOICTBAa OPraHMW3MOB - CaMOOOHOBIIEHUE,
CaMOBOCCTaHOBJIEHUE, CAMOPETYJISILUSA U JIETICHUE KIIETOK.

Pacnpenenenue kieTok mo MUTO3y, IyTH Meiio3a, OCHOBHBIE (a3bl MUTO3a (Tpodasa, MetadaszHas,
aHadaszHas, TenodaszHas), craauu kierounoro mukia (Gl, S, G2, M) 6sutu onucanst 100 et Hazam.

KieTounslii LUK (MUTOTHYECKUH LUKIT) TPEJCTABIIsAET COO0M COBOKYITHOCTh SIBJICHUI U SIBIICHUI,
HaOMIOZaeMBIX Ha CTagusaX KIETOYHOIO MPOMCXOXAEHUS, pOCTa, aJanTalud K QYHKIAA U
MOCJIEAYIOIIETO AeTCHUSI.

Knerounslif HuK1 (MUTOTHYECKUH LIUKIT) COCTOUT U3 4 3TAIlOB:

Gl (GAR-1) -mpecunTeTrueckas (aza - POCT HOBOPOMKJAECHHBIX KIETOK, MEPHO MOJTOTOBKH K
cuHTe3y Mosiekyasl JIHK (perumkarus).

Knerku, koropble ObUIM KIACCU(QUIMPOBAHBI TO OMNPENEICHHBIM IMPUYMHAM, SBISIOTCS
IIPOMU3BOJIHBIMUA OT MUTOTHUYECKOT'O IIUKJIa U Ha3bIBAOTCs KieTkamu Go.

BbIxoa KJ€TOK M3 MUTOTHYECKOTO IHMKJIA MOXKET OBITh MOCTOSHHBIM, HEOOpAaTUMBIM HJIHM BO
BPEMEHHOM, OOpaTHOM cocTOsHUM.IIepBbIM OTHOCATCS - 3TO (haKTHYECKU KiIacCHU(UIIMPOBAHHBIE
KJIeTKU (pudpoOIaCTbl, TEHKOIUTHI).

AHanoru4HeIM 00pa3oM, MOCIeAYIOee BXOKICHHE KISTKH B CIEAYIOMIHI MUTOTHUECKUHN LIUKJI,
TO €CTh PELICHUE O JEJICHUM, MOXKET ObITh Kak OOpaTHBIM, Tak UM HeoOpatuMbIM.Eciu moaroroBka k
KJIETOYHOMY JE€JICHUIO SIBJISIETCS TIATEJILHON M OKOHYATEJIbHOM, KJIETKA NEPEXOIUT Ha CIETYIONIYIO
S-craauio, Jake ey OHa Ha Hee He BIMSIET, U HAUMHACTCS HOBBIM LIUKJI.


https://www.youtube.com/watch?v=dEXMrONKVPk&feature=youtu.be
https://www.youtube.com/watch?v=_vpp_Ce8aH4&feature=youtu.be

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MeguuuHa akanemusacol» AK AO «lOxHo-KazaxcTaHcKas MeOUUWHCKAS aKaneMus»
Kadenpa Ounonornu u Onoxumun 46/
JIeKIIMOHHBIA KOMILIEKC 16erriy 1 Geri

B S-cunrtetnueckoit aze monekyna JJHK cunresupyercs (yaBauBaeTcs) M IUTOIIA3MaTHYECKHUE
OpraHesulibl, B TOM 4yucie HeHTpuoian. K KoHIly 3TOro nepuoja KjieTka CTaHOBUTCS TETPAIUIOUIHOM MO
JHK.ITpoaomKuTeIbHOCTh 3TOTO IEpUoAa cocTaBiisieT okoio 10 yacos.

G2 (GAR-2) -noctuHeTHueckas ¢asa MOATOTOBICHA JJIS PACIICIUICHHUS, TO €CTh CHHTE3a BCEX
0eNKoB, HEOOXOIWMBIX JUISI HOPMalbHOIO MHTO3a, BKJIOYass TyOyJIuH, KOTOpBIA 0Opasyer
pazenuTenbHyo HUTh. [ [poonKuTenbHOCTh 3TOTO0 nepruoa cocrasisier 4,5-5,0 yaca.

M-MUTO3 - 3TO JENEeHHE KIETOK, cocrosiiee u3 4 ¢a3 - mpodasza, metadasa, anadasa, Teiodasa.
OO61mast TpoAOHKUTETLHOCTh MUTO3a cocTaBisieT 30-40 MuH.

4. MiumoctpaTuBHbIii MaTepuas: O030pHas, BUACO 00yUueHUe, Ipe3eHTaIUs
Muto3s. Il — npodasza;

IV — metadaza;

V—VI — anada3a;

VII—VIII — tenodaza

- RO s
beaku INK: U L ERONS
PIS,pl6 ,,:| 5“°“3

Cdk,-niukinH KereHi sxacyiia DUKITiHIH 9pTYpai (a3aiapblHIa aHBIKTaIa bl

https://www.youtube.com/watch?v=U053VjkuFaY &feature=youtu.be ket rux
https://www.youtube.com/watch?v=8iAYEF8dXmw&feature=youtu.be amomnto3s
S.JIuteparypa: cm. [Ipunoxenue.

6.KonTpoabHbie Bonpockl: (00paTHast CBA3b)

1. OTymMuaeTrcs K KJIETOYHBIA IIUKI OT MUTOTHYECKOTO [[UKJIa?

2. KakoBbl OCHOBHBIE U3MEHEHUSI Ha KaXKIOW CTaIMd MUTOTUYECKOTO 1IHKIIA?

3. YTo npoucxXoauT Npu AeIeHUU KIETOK?

4. Kakue MexaHU3MbI YYacTBYIOT B PETYJIALUU KIETOYHOTO LIUKIIA?

Ne§

1. Tema: I'enomuka u e€ mepcrekTuBbl. DapMaKOreHOMUKA U €€ 3HauYeHHWE sl pa3padOTKH HOBBIX
JIEKAPCTBEHHBIX CPEJICTB U NMPU MHAUBUyIU3ALUH JIEKAPCTBEHHON TEPANINH

2. Hean: [lath npeacTaBieHNEO MOHITHH MATOIOTHYECKAas] aHATOMHMSI T€HOMA.

3. Te3ucnl Jekuuii: I'eHOM — COBOKYITHOCTh HACJICICTBEHHOTO MaTepHalia, 3aKIIOYCHHOTO B
rarmionIHOM Habope XpOMOCOM KJIETOK JJAHHOTO BHA OPTaHU3MOB.

Tepmun «renom» ObLT TipeuIokeH [ancom Bunkiepom B 1920 1. 1t onMcaHusi COBOKYITHOCTH I'€HOB,
3aKJIIOYEHHBIX B TalIOMJIHOM Ha0ope XpOMOCOM OpPraHM3MOB OJHOTO OHOJIOTUYECKOTO BUJA.
HepBOHa‘IaIII)HBII\/’I CMBICJI DTOro TepMI/IHa YKaSI)IBaJ'I Ha TO, YTO IIOHATHE I'€HOMa B OTIHWYHUEC OT
TCHOTHUNA SIBJISETCS TEHETHYECKOW XapaKTepUCTHUKOM BHJA B IIENIOM, a HE OTAeNbHOH ocobu. C
pa3BUTHEM MOJEKYJSIPHOW F€HETUKU 3HAYEHUE aHHOTO TepMUHA M3MEeHWI0Ch. M3BecTHo, yto JIHK,
KOTOpast SIBJSIETCS HOCHTENEM TIeHeTHYeckod wuH(opMamuu Yy OONBUIMHCTBA OPraHU3MOB M,
CJIeIOBATENILHO, COCTABIISIET OCHOBY TE€HOMa, BKJIIOYACT B CeOS HE TOJBKO T'€Hbl B COBPEMEHHOM



https://www.youtube.com/watch?v=U053VjkuFaY&feature=youtu.be
https://www.youtube.com/watch?v=8iAYEF8dXmw&feature=youtu.be
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D0%BA%D0%BB%D0%B5%D1%80,_%D0%93%D0%B0%D0%BD%D1%81
http://ru.wikipedia.org/wiki/1920
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%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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cMBICIIe 3TOro cioBa. bonpmas yacts JIHK 2ykapHOTHYECKUXKIIETOK MPEACTaBICHA HEKOAUPYIOIIUMHU
(«M30BITOYHBIMIY)  MOCIEAOBATEIHPHOCTAMI HYKJICOTHIOB, KOTOpPbIE HE 3akKiIo4yaroT B cebe
nHpopmanuu o 6enkax u PHK.

I'enetnueckas uHdOpMaIsl B KIETKaxX COACPXKUTCS HE TOJBKO B XPOMOCOMAax sjpa, HO M BO
BHEXpOMOCOMHBIX MoJsiekyJiax JJTHK.

B ompenenennn reHoma OTAENBHOTO OMOJOTHYECKOTO BUAA HEOOXOAWMO YUYUTHIBATh, BO-TIEPBBIX,
TCHETUYECKUE PA3JINYUS, CBA3aHHBIE C IIOJIOM OPIaHM3Ma, IIOCKOJIBKY MY)KCKHE M JKEHCKHE IOJIOBBIC
XpOMOCOMBI pa3inuyaroTcsi. Bo-BTOpBIX, M3-3a TPOMAJHOrO YHMCla AJUIEIbHBIX BAapUAaHTOB I'€HOB U
COITYTCTBYIOIMX MOCJIE10BATEIbHOCTEH, KOTOPBIE IPUCYTCTBYIOT B T€HO(OHAEe OOIBIINX TONYJISAIMH,
MO>KHO TOBOPUTH JIMIIb O HEKOEM YCPEIHEHHOM I€HOME, KOTOpBIM caMm mo cebe MoxkeT 00anarh
CYLIECTBEHHBIMU OTJINYUAMHU OT T€HOMOB OT/IE€IbHBIX 0COOEH.

DapmakozeHOMUKA— HOBAsL ObICMPO pPA3BUBAIOWASCS HAVKA — «CNIae» gapmaxkozenemuxu u
cospeMeHHble — 2eHOMHble  mexHono2uu.  Bueopenue  ¢hapmaxoceHomuku 6  NpaKmuky
IKCNEPUMEHMANLHOU PaPpMAKONOSUU U KIUHUYECKOU MeOUYUHbl CIMAN0 B03MONCHBIM 6 pe3ylbmame
COBEPULEHCINBOBAHUSL MEMOO08 2eHEMUUECKO20 aHANU3a 6 X00e gvinoanenus Ilpoekma uenoseyeckoeo
2enoma. Dapmaxko2eHOMUKA NOMONCem COKPAMUMb pacxoovl (apmayesmuyeckux KOMNAHutl Ha
co30anue HOBLIX  JNEKAPCMEEHHbIX — Npenapamos, YCKOpumv Uux  paspadomky,  HNOGblCUMb
mepanesmu4eckyio dggexmusnocms u ceecmu K MUHUMYMY 6EPOSAMHOCMb DPA3GUMUS NOOOUHbIX
peaxyuil, 00YC08IeHHbIX NPUMEHEHUEeM dMUX NPenapamos.

4. WnmocTpaTuBHbIA MaTepuas: O630pHas, BUIeo 00ydeHune, Ipe3eHTaIHs
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Xpomocombl yesioBeka no Iapukckoi kiaccupukanmu

https://www.youtube.com/watch?v=t3yZGupfcOA&feature=youtu.be renomuka
https://www.youtube.com/watch?v=0F0zTe2goWs&feature=youtu.be papmaxorenomuka
S5.JIutepatypa: cm. [Ipunoxenue.

6. KonTpoJibHbIe BONpockl (00paTHAasi CBS3b)

1. Omnpexnenenue reHoma

2. T'enom mpokapuor

3. T'erom sykapmor

4. TeHoM uenoBeka

5. XpoMocoMBI, OTIpeIeTICHHE, THITbI, CTPOCHUE
Ne6

1.Tema: Beenenne B MEIUIIMHCKYIO TEHETHKY. XPOMOCOMHAas T€OPHUS HACIEACTBEHHOCTH


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%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BF%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://www.youtube.com/watch?v=t3yZGupfc0A&feature=youtu.be
https://www.youtube.com/watch?v=OF0zTe2qoWs&feature=youtu.be
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2.Henn: Jlatp mpeacTBajeHHME O MpEAMETE M 3aJadax IeHETHKH, €€ POJIM B MEAWLMHE; 3aKOHAX
I''Mennens (auckpeTHas HaciAeACTBEHHOCTh) U T.MopraHa (CIIeIUIEeHHOE HaCIe0BaHUE).

3.Te3uchl Jekuum:3a7aud MEIULIUHCKON T€HETHKHU 3aKII0YalOTCS B CBOEBPEMEHHOM BBISIBICHUU
HOCUTENIeH STHX 3a00JieBaHMI Cpeau pOAWTENICH, BBISBICHHUH OOJBHBIX JIeTei M BBIPAOOTKE
pEKOMEHalMi M0 MX JIeYeHUI0. bonblryio poib B NpodUIaKTUKE T'€HETUYECKH OOYCIIOBICHHBIX
3a00JIeBaHUN UTPAIOT TEHETHKO-MEINIIMHCKIE KOHCYIbTAIUH U MpEeHaTalbHasl JUArHOCTUKA (TO €CTh
BBISIBJICHHE 3a00JIeBAaHUN Ha paHHUX CTaJAMSX Pa3BUTUA OpraHu3ma). I'eHeTHKa yelioBeKa H3ydaeT
0CcOOEHHOCTH HACJEIOBAaHUs MPU3HAKOB y YEJIOBEKA, HACIEICTBEHHBbIC 3a00JieBaHH (MEAULIMHCKAs
TeHEeTHKa), TEHETHYECKYI0 CTPYKTypy TOMyJSIIMi 4YeloBeka. ['eHeTHMKa deloBeKka sIBISETCA
TEOPETHUYECKON OCHOBOM COBPEMEHHOM MEIWIMHBI M COBpeMEeHHOro 3apaBooxpanenus (CIIAI,
YepHOOBLIB).

W3BECTHO HECKOJIBKO ThICAY COOCTBEHHO I'€HETHYECKUX 3a00JsieBaHUM, KOTOpble ouTH Ha 100%
3aBHUCST OT FT€HOTUIIA OCOOH.

CymecTBytoT 3a00sieBaHUs, KOTOPBIE 3aBHCAT M OT TCHOTHIIA, U OT CPEAbl: HIIeMHYECKas
00Je3Hb, caxapHbIi JAualeT, peBMAaTOUAHbIC 3a00JIeBaHUS, S3BEHHbIE OOJE3HU IKEIyAKa U
JIBEHAIIATUTIEPCTHON KHWIIKK, MHOTHE OHKOJIOTH-YeCKHe 3a00JeBaHUsA, IHU30(QPEHUs U Jpyrue
3a00JIeBaHUS TICUXUKHU.

XpoMOCOMHas TEOpHsl HACTIEICTBEHHOCTH — TEOPHs, COITIACHO KOTOPOH XPOMOCOMBI, 3aKIIOUEHHBIC B
galpe KIETKU, SIBJISIOTCS HOCHUTEISIMH T€HOB U IMPEACTaBISIOT COOOW MaTepUalbHYI0 OCHOBY
HACJIEICTBEHHOCTH, TO €CTh IPEEMCTBEHHOCTb CBOMCTB OPraHU3MOB B PSiy TIOKOJICHHUN OTpeAeIseTCs
MIPEEeMCTBEHHOCTHIO UX XPOMOCOM. XPOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH BO3HUKIIA B Havaie 20 B.
Ha OCHOBE KJETOYHOW TEOPUH | WCHOIB30BaJach Uil HW3YYEHHUS HACIEICTBEHHBIX CBOWCTB
OpPraHU3MOB THOPHI0JIOTHYECKOTO aHAIIN3A.

OCHOBHBIE TIOJIOKEHUSI XPOMOCOMHOM TEOPUH HACIEICTBEHHOCTH

AHanu3 SBJCHUH CLEIUIEHHOTO HAacjelOBaHMs, KPOCCHHIOBEpa, CpPAaBHEHHE TI'€HETHUECKOW U
[UTOJIOTMYECKON KapT MO3BOJSIOT CHOPMYIHPOBATH OCHOBHBIC TOJOKEHUS XPOMOCOMHOW TEOpUHU
HaCJIeICTBEHHOCTH:

o ['eHbI ToKanM30BaHbl B XpoMocomax. [Ipn 3ToM pa3iamyHbIe XpOMOCOMBI COJIEPKAT HEOTMHAKOBOE
qucia0 reHoB. Kpome Toro, Habop reHoB KaXkJ0M U3 HETOMOJIOTHYHBIX XPOMOCOM YHHMKAJIEH.

e ANenbHbIC TEHBI 3aHUMAIOT OJIMHAKOBBIE JIOKYCHI B TOMOJIOTHYHBIX XPOMOCOMAaX.

o ['eHnl pacrosiokeHbl B XpOMOCOME B JIMHEHHOMN MOCIIE€0BaTEILHOCTH.

o T'eHbI 0HOI XpOMOCOMBI 00Pa3yIOT IPYMITY CIETICHHS, TO €CTh HACIEeAyIOTCS MPEUMYIIECTBEHHO
CLIETIJIEHHO (COBMECTHO), Onarojapst 4eMmy MPOUCXOAUT CLEIUICHHOE Hacel0BaHUe HEKOTOPBIX
MPHU3HAKOB. YHCIO TPYNIl CHEIUICHHS PaBHO TaIUIOMIHOMY YHCIY XpOMOCOM JaHHOTO Buaa (Y
rOMOTraMeTHOTO ToJjia) Wix O6osblie Ha 1 (y TeTeporaMeTHOro 1oa).

o CumerieHMe HapymaeTcs B pe3ysJbTaTe KPOCCHHTOBEPa, 9acToTa KOTOPOTO  IPSIMO
PONOPILMOHATIBHA PACCTOSIHUIO MEXAYy TéHaMH B XpOMOCOME (IT03TOMY CHJIA CLIETIJICHUS HaXOAUTCS B
00paTHOM 3aBUCHMOCTH OT PaCCTOSHUS MEX]Ly T€HaMu).

o Kaxnpiii Ounomormueckuit BUA  XapaKTepU3yeTCs ONpPEIeNCHHBIM HaOOpOM XpOMOCOM —

KapUuOTUIIOM.
4. NnmoctpaTuBHbIi MaTepuas: O630pHas, Buieo o0ydeHune, Ipe3eHTalus
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http://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D0%B8%D0%BF
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OnpiTel I''Menaeis BapuaHThI 3Ur0T IPH OIJIOIOTBOPEHUM

https://www.youtube.com/watch?v=vfZMY BGxxyQ~&feature=youtu.be meroas! rerer
S.JIuteparypa: cMm. [Ipunoxenue.

6.KoHTpoOJIbHBIE BONIPOCHI: (00paTHAS CBSI3b)

1. KTo sBIIICTCS OTIIOM I'CHCTUKHN?

2. KakoBo 3HaueHHe I'eHEeTUKH JUISI MEIUIIUHEI?

3. UeM xapakTepu3yeTcs He3aBUCUMOE HaclieZoBaHuEe?

4. B ueM CyTh CIEMJIEHHOTO HAaCTIeI0BaHuUs?

5. B yem npuunHbI BOSHUKHOBEHUS HACJIEACTBEHHbIX 00Jie3HEN yenoBeKa?

6. MOXHO I BBUICYUTH HACJICACTBEHHBIC O0OJIC3HHU YEIIOBEKA

Ne/

1.Tema: HacneacrtBenHbie Oosie3HH uesnoBeka. OCHOBHbIE TPYHIbl HACIEICTBEHHBIX O0Jie3HEH.
OCHOBBI AMATHOCTUKH U TPO(DUIAKTUKN HACIIEICTBEHHBIX O0JIe3HEH

2.Henn: JlaTe mpeacTaBiIeHUE O HACIEICTBEHHBIX OOJIE3HSX YeJIOBEKa, KiIacCU(UKAIU U OCHOBHBIX
METOJIaX TUArHOCTHKHU U MPOPHIAKTUKH.

3.Te3ucekl gexkuun: B HacTosmee Bpems Oonee 4500 OonezHelt kiaccupUIMUpyeTcst Kak FeHeTHYeCKue
3a00J1eBaHHU.

PenieccuBHble  reHeTMueckne  OOJE3HHM, TakMe Kak MYKOBHCHUIO3 M HEAOCTATOUYHOCTh
a/ICHO3MH/I€3aMUHAa3bI, IPOSIBIIIOTCS B TOM CIIydae, €Ciu MOBPEXIEHbI 00a ajuiess reHa.

B 1oMMHAHTHBIX ayTOCOMHBIX OO0JIe3HSX, TaKOH sBisgeTCs O0sIe3Hb XaHTUHITOHA, 3P QeKT O0IBHOrO
reHa MposBIIAETCS, 1aXKe €U APYrou ajuiesnb 3/J0pOB.

Haxonern, 3a6oneBaHus, cUEIUIEHHbIE ¢ X-XpPOMOCOMOH, MPOSBISIOTCS Y MY)KUMH, TOrJa KaK JaMbl,
Kak MpaBujo, KaK B CIy4yae CHHApPOMA XpYHNKOCTH X-XpOMOCOMBI, OOJIEIOT HE BCEraa, U HOCAT B cede
T'€H, TlepesiaBasi ero MOTOMKaM M Harpakaas CBOMX CbIHOBEH 00JIe3HBIO.

[IpunsTo paznuyarh T€HOMHBIE, XPOMOCOMHBIE, MOHOT€HHbIE u [IOJINT€HHbIE
(MynbTH(aKTOpHATIbHBIE) HACIEACTBEHHbIE 00JIE3HU.

4. UnocTtpaTuBHbIi MaTepuasn: O030pHas, BUACO 00yUueHne, TPe3eHTaIU
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https://www.youtube.com/watch?v=vfZMYBGxxyQ&feature=youtu.be
http://humbio.ru/humbio/eclin/0003ec7e.htm
http://humbio.ru/humbio/01122001/medgen/00055242.htm
http://humbio.ru/humbio/eclin/0003de06.htm
http://humbio.ru/humbio/eclin/0003de06.htm
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XpoMocoMHBIE NePeCcTPOKHU boabHoii ¢ cunapomom Jlayna

https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be moHo, monu, Xxpom 6oIe3HN
S.JIntepartypa: cMm. lIpunoxenue.

6.KoHTpoOJIbHBbIE BONIPOCHI: (00paTHAS CBSI3b)

1. KakoBbl Ipn4YMHbI BOSHUKHOBEHUS HACIIEACTBEHHbIX 00I€3HEN?

2. 1o xkakoMy NPUHIIUITY KJIACCU(UIIMPYIOTCS HACIEACTBEHHBIE 001e3HU?

3. MeToabl IMarHOCTUKU HACIEACTBECHHBIX 00JIe3Hei?

4. Metoasl mpodUIAKTUKU HACIIEICTBEHHBIX OO0JIC3HEH?

Ne8

1. TembI:OHTOreHE3 - reHeTUKA pa3BUTHsL. KileTOuHbIE N TEHETUYECKUE OCHOBBI MHIAUBUAYAIBHOIO
pa3BUTUS

2. Heab: Jlatb mnpeacraBieHue 00 OHTOreHe3e M OOLIMX 3aKOHOMEPHOCTSAX KJIETOYHBIX U
reHeTnaeckux ocHoB OHroreHe3. O0Ie 3aKOHOMEPHOCTH AMOPHOHAILHOTO pa3BuTHs. Kierounsie n
IFEeHETUYECKUE OCHOBBI MHIMBUAYAIbHOIO Pa3BUTHUS. BpOXKIEHHbIE IOPOKU Pa3BUTUSA

3. Te3ucwl aexkumu: HVHauBuayanbHOE pa3BUTHUE OPraHU3MOB HAa3bIBAETCS OHTOIEHE30M. ITO
KOMILIEKC MHOT'OYPOBHEBBIX IPOLIECCOB (ITPOLECCOB) pocTa M Pa3BUTHUs, KOTOpble HAOIIOAAIOTCSA B
30HaX OT 3UIOTHl JI0 TKaHel Tena (ymuparouux).B pesynbrare oHTOreHe3a (MHIMBUIYaJIBHOIO
pa3BUTH) pa3BUTHE B3POCIJIBIX OPraHU3MOB Pa3BUBACTCA OT OJHOW KJIETOYHOM 3UIOTHI 10 CJIOKHOM
CTPYKTYpHbI (COCTOsIIIIEN U3 TPUIUIMOHOB KJIETOK, MHOTUX TKaHEH M OpPraHoOB), BUJIOB U JINYHOCTHBIX
ocoOenHocTeil.Mopdorene3 (popMupoBaHue HOBBIX (GOpPM) - Hapigy C POCTOM MOPAKEHUH
HEKOTOpBIE U3 HUX 3aKOHHO YMHPAIOT;U3MEHEHMs B (pOpMe KIIETKH;IBH)KEHUE KJIETOUYHBIX CJIOEB U
n3ru0aHme KJIEeTOK. TakoW Kak Iporecc (Ipolecc), KOTOPbI BKIOYAaeT B ce0s  CIOXKHbBIE
apieHus.Iloatomy  MHIAMBHIyalbHOE  pa3BUTHE  OPraHU3MOB  (OHTOr€He3),  HECOMHEHHO,
OpHMEHTHUPOBAHO U HAINpPABICHO YEpPE3 OYEHb CHUIIBHBIE MOJIEKYJSIPHO-TEHETHYECKHE MEXaHU3MBI
(MEeXaHU3MBI).

OnHaKo ero CeKpeT, He A0 KOHIA MOHATEH: KaK JBe KJIETKU (CIepMaTo30M/Ibl U SHUIEKIETKN) MOTYT
BCTYNUTh B KOHTAKT CO CJIOXHBIM TeJIoM U3 6osee yeM 200 pa3inuuHbIX TKAaHEBbIX KOMILIEKCOB?

[Tpu omI0I0TBOPEHUN XPOMOCOMBI O0OMX POIUTENCH TOJIBKO OOBEIUHSIOTCS B OJHOM SIJIpeE.
OyYHKIMOHUPOBATh KaK MCTOYHMK T€HETHYEeCKONW MH(pOpMallMd OHM HAYMHAIOT HE cpa3y. [J1aBHbIM
IPUEMOM TIPU W3YYEHUM T'€HETUKHU WHIMBUIYAJIbHOTO PA3BUTHS SBISETCS MCIONb30BAHHE MYTalMi.
BrI3BaB MyTalnio, M3MEHSIONIYI0 HOPMaJIbHBIA X0J1 OHTOT'€HE3a, CPaBHUBAIOT (DEHOTHUIIBI HOPMaIbHON
U MYTaHTHOH ocoOeil, onpezaensas Kak JaHHBII IeH BIMAET Ha pa3BuTue. Poib reHOB HE OJMHAKOBA.
YacTh reHOB OTBEYAIOT 3a >KM3HEHHO BakKHbIE (PYHKIHMH, 0€3 KOTOPBIX HEBO3MOXHO HOPMAJIbHOE
¢yukunonuposanue kierok. Hampumep, cunte3 T-PHK u JIHK-nonumepas. 3To reHbl «OMaIIHero
xo3siictBa (house-keeping).

4. NnmoctpaTtuBHbIi MaTepuas: O630pHas, BUuieo o0ydyeHue, Npe3eHTalus

MedicalPlanet.su
— MeduyuHa ons eac.
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https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be
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Pacmesinna BepxHero He6a (BOT4Ybs ACTDH)

https://www.youtube.com/watch?v=ps92yjSDE04&feature=youtu.be onrorenes

5.JIutepatypa: cMm. [Ipunoxenue.

6. KoHTpoJibHbIe BOMPOCHI: (00paTHAs CBS3b)

1. Onpenenenue oHTOreHe3a?

2. Ilepmomusanus ontoreHe3a?Onrorene3. OOmmMe 3aKOHOMEPHOCTH 3MOPHOHAIBHOTO Pa3BHUTHSL
KieTounsie n reHeTHYECKHE OCHOBBI MHANBUAYAIBHOTO pa3BUTHS. BpoxkieHHbIE TOPOKU PA3BUTHSI.

3. DOMOpuoHaIbHOE pa3BUTHE?

4. KiieTouHble ¥ TEHETUYECKUE MEXaHU3MbI OHTOTE€HE3a;

Ne9

1. Tema: OCHOBBI NONYJIALIMOHHON T€HETUKU

2.10eanb: JlaTe npeacTaBieHHe O TEHETUYECKUX IpoLieccax B MOMYJIALUAX; 3aKOHE Xapau-BaiiHOepra u
POJIU TUIOB OPaKoOB, BIUSHUHN OKPY>KaIoIei cpeibl Ha HACTIeICTBEHHBIN MaTepua

3.Te3uckl geknuu: [MonyasuMOHHA reHeTHUKA, WU FeHeTHKA MOMYJISAUMii — pa3/ies [CHeTHKH,
M3YyYaroluid pacrpeielieHue 4YacToT ajjielied M UX HM3MEHEHHE IMOJ BIUSHUEM [IBUKYIIUX CHJI
DBOJIIOLIMU. MyTarcHe3a, €CTECTBEHHOr0 0TOOpa, Apeida I'eHOB M MHIPAIMOHHOrO Ipouecca. OHa
TaKk)Xke MPUHUMAeT BO BHHUMaHUE CYOMOMYJSIIIUOHHBIE CTPYKTYPbl U IPOCTPAHCTBEHHYIO CTPYKTYpY
nomy Uy, [lomymsioHHAs TEHETHKA MBITACTCS OOBSICHUTH AMANTAIMI0 W CICIHATU3ANUI0 |
SIBJIIETCS OJHOM M3 OCHOBHBIX COCTABIISIONINX CHHTETHYECKOH TEOPHUH DBOIIOIUH.

DKOJIOTHYECKAs TEHEeTHKA — Pa3Jie]l HAyKW, U3yYaloNMi I'CHETUYCCKUE ACTICKThI B3aUMOJICHCTBUS
OpPraHHU3MOB, a TaK)K€ MU3MEHEHUS OPTaHW3MOB IO/ BO3JCUCTBHUEM Cpelibl OOMTaHUS (IKOJIOTUYECKUX
(hakTOpOB), HCCIEaYIOIIasi B3aUMOBIHSHUE TEHETUYECKUX MPOIECCOB M IKOJIOTHYECKUX OTHOIICHHH.
DKkojoruveckas TEHEeTWKa BKIOYaeT B ce0s Takue HampaBiICHHMs HCCIEAOBAHHM, Kak
TOKCHUKOr€HEeTHKa, (papMaKoreHeTHKa, (hapMaKOr€HOMMKA.

4. UnmoctpaTuBHbIi MaTepuan: O630pHasi, BUAE€O 00yUueHHE, IPe3eHTAII

0oy

600-800 M, neT Tomy Hazan § of
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remomoBuna remornobuna

IBOJIONMSA ITIOOMHOBBIX 0€JIKOB HonyJiAuMOHHbIE BOJHBI YeJI0BEKA

https://www.youtube.com/watch?v=slohB12zyOl&feature=youtu.be xapau-BaitaGepr
S.JIutepartypa:cM. [Ipunoxenue.

6.KoHTpoIbHBIEC BONPOCHI: (0OOpaTHAasi CBSA3b)

1. Yro Takoe momymsuus?

2. KakoBo sKkosiornueckasl XapakTepucTHKa MOIyJIaun?

3. KakoBO reHeTnyeckas xapakTepuCTUKa MOMYJISAIu?



https://www.youtube.com/watch?v=ps92yjSDE04&feature=youtu.be
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B2%D0%B8%D0%B6%D1%83%D1%89%D0%B8%D0%B5_%D1%81%D0%B8%D0%BB%D1%8B_%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B2%D0%B8%D0%B6%D1%83%D1%89%D0%B8%D0%B5_%D1%81%D0%B8%D0%BB%D1%8B_%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%82%D0%B0%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%82%D0%B1%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B9%D1%84_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B8%D0%B3%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%28%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://www.youtube.com/watch?v=slohBI2zy0I&feature=youtu.be
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4. OcHOBHBIE T0OJIOKEHHU 3aKOHa Xapau - Baitnoepra?

Nel0

1.Tema: OcHOBBl SKOr€HETUKM M (apMakoreHeTHUKH uesioBeka. [IpenukTuBHAs MeAMLIMHA,
OIpeJie/IeHHe, TCHETUYECKUE OCHOBBI (T€HETHYECKasl MAaclOpTH3alMs), EePCIEKTUBBI, MEIUIIMHCKOE
3Ha4YeHUe

2.lenb: naTh OpeACTaBICHUS O NpPEAMETe M 3a7ady M3Y4YeHHUs, MeTojgax (apMaKOTCHETUKH U
9KOTE€HETUKH.

3.Te3ucwl gexkuun: GapMakoreHETHKA U3yYaeT FTeHETUYECKHE OCOOCHHOCTH TMAllMeHTa, BIHUAIONINE Ha
(bapMakoJIOTHYeCKUi OTBET. JTU TI'€HETHUECKHUE OCOOEHHOCTH, KaK MpPaBUIIO, MPEACTaBISIIOT COOOM
MOJTUMOP(HBIE yYaCTKH T€HOB OCJKOB, y4acTBYIOMIMX B (papMaKOKHHETHKE MM (hapMaKOoJAWHAMHIKE
JeKapCTBEHHbIX cpeAcTB. K mepBoil rpynme OTHOCATCA TeHbl, KOAUpylomue (GepMeHTHI
OuoTpaHCcOpMALIM W TEHBl TPAHCIIOPTEPOB, YYACTBYIOIIUX BO BCACHIBAHWHU, PACTPEACIICHUUA U
BbIBEJICHUH JIEKApPCTBEHHBIX CPEACTB U3 OpraHU3Ma.

JKOreHeTHKA(’KOJIOTHUECKasi TEeHETHKA) YeJIOBeKa M3y4yaeT BIUsSHHE (PaKTOpOB cpeabl OOMTaHUS Ha
HacleAcTBeHHOCTh. [IpuunHHble  (DaKTOpbI, BBI3bIBAIOIIME HACJICACTBEHHBbIE OOJIE3HU, HAa3bIBAIOT
MyTareHaMu, TaKk Kak OHU PEaJIM3yIOT CBOE JEHCTBHE MOCPEACTBOM MyTauuid. MyTareHsl JesiTcsl Ha
BUJBI: 0 MPOMCXOXIEHUIO - Ha HK30T€HHbIE M HHJIOTEHHbIE, IO IMPHUPOJE - HAa XUMHUYECKHUE WU
¢buznveckue.

K 5K30reHHBIM XHMHYECKHM MyTareHaMm OTHOCSATCA DsJl MEeCTULHMIOB (repOuuuabl, (QyHTULMIBL,
WHCEKTHIIUIBI), TTPOMBIIUICHHBIX COCTUHEHHN ((OopManbAeru, areTalbIeru]], ypeTaH, XJIOPIPEH,
SMOKCUBI, O€H301 M Jp.), HHUILEBBIX J00aBOK (LMKIOMAThl, APOMATHUECKHE YIJIEBOJOPOIHI,
TapTpPa3oH), HEKOTOPHIE JIEKAPCTBEHHBIE Npenapathl (IUTOCTATUKH - HUKI0pochamua, MUTOMUIMH C,
S-¢Topypanui, aKpuXuH, pTyTHbIE COETUHEHUS, KOYErH, MBIIIBSIK U JIp.).

K sKk30reHHBIM (DU3WYECKHMM MyTareHaM OTHOCSATCSI BCE BHJIbI MOHM3HMPYIOIIEH paaualiiu, a TaKke
yIbTpaduOIETOBBIE JTyUH.

K »HIOTeHHBIM XMMHYECKUM MyTareHaM OTHOCSTCS HEKOTOpBhIe METa0OJHTHI, 0oOpasyrommecs B
nporecce oOMeHa BellecTB (IEepeKuch BOJOPOJA, JUMMIHBIE MEPEeKUCH) U CBOOOJHBIE paJUKalbl -
OKCHUT€HHBIE, THPOKCHIIbHBIE, TUITHIHBIE U JIp.

K »sHIoreHHbIM (U3MYECKMM MyTareHaM OTHOCHUTCSl JHJOTE€HHas HWOHU3WpYIoUlas pajauarus,
00yCJIOBJIEHHAs! HAJTMYUEM B COCTaBE TKaHEW PaJMOaKTHBHBIX 3JIEMEHTOB KaJHs, YTIIEpo/a, paJioHa U
zp.

Ot BO31EHCTBHS (HaKTOPOB OKpY’KAIOIIEH cpeibl HAa (GYHKIMIO U CTPYKTYPY T€HOTHIIA BBISBIISIOTCS
nBa tuna 3¢ (HeKToB:

W3MCHEHHE TIPOSIBIICHUS] JEWCTBUS  OMNpPENCIICHHBIX aJielied Mpu BIUSHAA HA OPTaHU3M
cienn(puIeckux (pakTopos;

M3MEHEHHE TeHETHYECKOT0 MaTepralia y HHIUBU/IA U B MTOMYJISAIIUX.

4. NnmoctpaTtuBHbIi MaTepuas: O630pHas, BUuieo o0ydyeHue, Npe3eHTalus

FASTALLR! HACTOTA B
TEH | i A e ‘ TNEFBLMHol i AEPEKT ‘ T ‘ FAEONEBAHAE
TEFRI BHEN HEW CPEABL:

Paknerm,
G5TM1 del H:fuy"‘w‘fm*geﬁ““ 40% 0/0  xpoH. BRoHIMT,
A Y SHADH & TRHOE

. Hapywe ne dhase 2 Pt Mo nosHo#
AT Ae TOKCHKI LMK ETE Henese
. Hpow, oficTp.
exon 3 T-C Hapywe Hrie dhazsi 1 o f

T TyrHist, e TOKCHHAL

6% .
M dHzENa, acTHa
P450 151 exon 7 &G Hapywe Hie dhazei 1 7% Pak nermm
(CVP1a1) Te Wl A2 TOKCHKAL I 27%

TEHGI- TPUITEPE] MYTE: TM® AKTOPA AT HBIX 2 A6 DTE BAHAA

. 59 M/M  A3IHT, KEC,
MTHFR 677 C-T(A-Y)  FoMoumcTemrHe A ST Mie  bmenmianepis

VDR -3 exon 3 T-C (F)  Yuewswerne mRMA 1696B/8  OcTeonopos
AEE dal 287 bp MoBkIWEHME 3KTMEHDCTH Wi aprr

Aluintr.16 the prre T3 B MO KAPR 3

ApcE T EEIELISR . Munepaunonporesenna 1% E2E2  ATepockiepos

Hapylue Hiie dhyHikpim ce -
CC16 A38G peTopHOra Benka CCLE 1055 AfA AT
nendm Pt
- 4 L& HIA T el KaHMA Bpoka. ypoacTES
ToFabs Bl el LR nener T $or S 4 pa s

«MIONE3 HLIE» TOTMMOP DA MBI

OTeyTTEMe 269 delf
CCR-5 del 32 bp XEMOKHMHHHDEOTD 1
peusnTopa AmMdouMToE delfdel  CMMAY

¥ TORUMEOCTE K
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https://www.youtube.com/watch?v=e1JBaublgQQ&feature=youtu.be papmakoreHetnka

IIpuioxenue

5. Jluteparypa:

Ha ka3axckom si3bike

OcHoBHas:

1. KneTkaHBIHMOJICKYJIIBIKOMOTIOTHSCHL. 2 T. :0KYJbIK / b. Ans0eptc [T.0.] ; aFbUIIIBIHTIA. ay. O.
Epesxernos. - 6- 6ac. - Anmarsr :J{ayip, 2017. - 660 6. c.

2. Batyrova, K. l.Inttroduction to biology = Beenenuesouosoruto : textbook / K. 1.Batyrova, D. K.
Aydarbaeva. - Almaty : Association of hiighereducationalinstitutions of Kazakhstan, 2016. - 316 p.

3. Cooper, Geoffrey M. The cell a molecular approach: textbook / Geoffrey M. Cooper, Robert E.
Hausman. - 7th ed. - U. S. A. : Boston University, 2016. - 832 p.

4. Jorde, lynn B. Medical genetics : textbook / Lynn B. Jorde, John C. Carey, Michael J. Bamshad. -
5th ed. - Philadelphia : Elsevier, 2016. - 356 P.

5. Molecular biology of the cell: textbook / B. Alberts [and etc.]. - 6th ed. - New York : Garland
Science, 2015. - 1342 p.

6. Hypra3ssr, K. 1. MonekynansikOnosorus: okyibik / K. I1I. Hyprassl, Y. K. bucenos. - Anmartsl
:9Bepo, 2016. - 428 Ger.

7. EcupkenoB, M. M. MonekysipHasi Ononorust KIeTku: y4e6. mocooue / M. M. Ecupkenos ; M-Bo
3npaBooxpaneHus PK; Yue6.-metoauueckoe 06-uue men. By3oB PK. - Kaparanna : UI1 "U3a-Bo
AKHYP", 2013. - 146 c.

8. ©bunaes, C. A. MonekynaiabslKOHOJIOrHsbKOHereHeTuKa: oKyJblK / C. A. ©0unaes. - 2-6ac. Ty3er.,
KoHeTONBIKT. - IlIpiMkenT : JKIIC "Kitan", 2010. - 388 Ger c.

9. Ilputuapn, Jopuan Jx. Harnsanas menuuuHckas reHetuka: yue0.mocobue / Jlopuan Jx.
[Iputuapn, bproc P. Kopo ; nep. ¢ anrn. nox pex. H. I1. boukosa. - M. : TOOTAP - Meaua, 2009. -
200 c.

JdonmosHuTeIbHAS:

1. MymunoB, T. A.MonekynspabIKOHONIOTUsAHET13Aepl: Jekuusutap Kypesl /  T.A.MymuHOB,
E.Y .KyangsixkoB,M.E.KynimanoB ; ka3.tin.aya.H. M. Mannei6aea, T.A.MymunoB. - Anmartsl : Jlutep
[Tpunt. Kazaxcran, 2017. - 388 6. c.

2. OCHOBBI MOJIEKYJISIpHOH Onosioruu: Kypce jiekmuii / mox pen.T.A.Mymunos; T.A.MymuHoB [u ap.]. -
2-e u3., uctp. u joi. - Anmartsl : JIutep Ilpunt. Kazaxcran, 2017. - 556 c.

3. KyanneikoB, E. ©. Herisrimonekymaablk—TeHETHKATBIKTEPMHUHICPAIHOPHICIIA-Ka3aKIIaco3dir -
Anmarsl :9Bepo, 2012. - 112 Ger

4. MymunoB, T. OCHOBBI MONEKYJISIPHON OMOJIOTHH : KypcC JEKIUi. - Anmatsl : Dddekt, 2007
DJIEKTPOHHBII pecypc:

1.Axynenko, JI. B.buonorumsMenmuuMHAIBIK TE€HETWKA HETI3AEepIMEH [DNEeKTpOHHBIA pecypc|
Me/1. YYHIUIIeNnep MeH KoJutexkaepreapt. okynbslk / JI. B. Akynenko, U. B. Yrapos ; kazakrin. ayn. K.
A. EctemecoBa. - DeKTpoH.TeKCTOBBIC JaH. (43.6M0). - M. : ITD0TAP - Menuna, 2016. - 416 6. c.

2 Kynw6aeBa, b. K. MeToasl reHOMHBIX TEXHOJOTHH [DNeKTpoHHBIA pecypc| : nekmuit / b. XK.
Kynnsb6aeBa, M. M. Ecupkenos, A. A. AMupOeKoB. - D1eKTpoH.TeKCToBbIe J1aH. ( 578 MO). - HIpiMkeHT
:b.u.,2012. - 70 c. 311. ONT.IUCK

3.XommacoK.T.)XKacynmaHbIHTYKBIMKyaJlayHET 131 HIHKYPBUTBIMBIMEHKBI3METI [DnexTpoHasIpecypc]
:okyKypaubl.- [lIeimkenT, 2012.- 1 am.ont. guck (CD-ROM)
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4 KynnOaeBa, b. XK. ['enernueckuii Mmarepuan kiaetku. CTpykrypa u GyHKIHMH [ DISKTPOHHBINA pecypc]
: yue6.mocooue; FOKI'DA. - Dnektpon.tekctoBbie naH. ( 24,0 M0). - [llemvkenT : b. u., 2011. - 173 s
orrt.auck (CD-ROM).

5.Kynb6aeBa, b. XK. [latonoruueckast aHaroMusi TeHOMa [DIEKTPOHHBIN pecypc] : y4el.-HarisgHoe
1moco0. - DnekTpoH.TekctoBble AaH. ( 0,98 MO). - [lleiMkeHT : b. u., 2011. - 86 c¢. an. ont.auck (CD-
ROM).

6.Kyne0aeBa, b. XK. HudbopmarmoHHble MaKpOMOJIEKYJbl, belkn W HYKJICHMHOBBIE KHCIIOTHIL.
CrtpykTypa u QyHKIHH [DIeKTpoHHBIA pecypc] : ydeb.mocodue; FOKI'DA. - DnekTpoH.TEKCTOBBIC
nas. ( 17,7 M0). - eimkenT : b. u., 2011. - 135 ¢. s1. ont.quck (CD-ROM).

Ha pycckom si3bIke:

OcHoBHas:

1. T'enetnka. YueOnuk s BY3os/[lox pen. Axkamemuka PAMH B.M. MBamoBa — M..: UKI]
«Axanemkaura», 2006-638c.: ni.

2. MymunOB T. OCHOBBI MOJICKYJISIPHON OMOJIOTHH:KYPC JIeKImid.-Anmatel: Dddext, 2007.
JlomoJHUTEIbHAA.

1. Upanromkun A. 4., UrnateeB B.H., Kopotkux P.B., Cunysnosall.B.U31-Bo

[Iporpecc, M.. 2008r.

2. Y. Kunar, M. Kammunrc. OcHoBel reeTukn — M.: Texaocdepa, 2009r.

3. OcHOBBI MONIEKYJSIpHOU Ouonoruu KieTku. YueOuuk. 3romax. b.Ansbeprc u ap., U3a-Bo
OZON.RU, 2018r.

Ha anramiickom si3bIke:

OcHoBHas:

1. Jorde L. B., Carey J.C., Bamshad M. J. Medical Genetics, Elsevier, 2015

2. Cooper G. M., Hausman R. E. The Cell: a Molecular Approach. - Sinauer Associates, 2015

3. Genetics [Teker] = I'eneruka : textbook / D. K. Aydarbaeva [and etc.]. - Almaty : Association of
hiighereducationalinstitutions of Kazakhstan, 2016. - 244 p

4. Alberts B. [et al.]. Molecular Biology of the CELL - 3th ed., 2014

5. Batyrova, K. I. Introduction to biology [Tekcr] = Beenenuesouonoruto : textbook / K. I.Batyrova,
D. K. Aydarbaeva. - Almaty : Association of hiighereducationalinstitutions of Kazakhstan, 2016. - 316
p.

JdomosHuTeEABHAS:

1. Schumm, Dorothy E. Core Concepts in clinical Molecular biology [Tekct] :monorpadus / Dorothy
E. Schumm. - First Edition. - New York : Lippincott - Raven Publichers Philadelphia, 1997. - 74 p.
JJIeKTPOHHBIN pecypc:

1.Lodich, H. Molecularcell [Dnextponnsiii pecypc]: HayuHoe wu3manue / H. Lodich. -
OnektpoH.TekcToBbIe AaH. (10,4 MO). - b. m. : b. u., 2003

2.PrimerofMolecularGenetics [neKkTpoHHBIH pecypc]: ydyeOHHK. - DiaekTpoH.TekcToBble aaH. (10,5
MO). - M. :b. u., 1992

3.Clote, P. Computational molecular biology FP. Clote, R. Backofen [Dnexrponnsiii pecypc] :
nayunoe n3manue / P. Clote, R. Backofen. - Dnexrpon.tekctoBbie naH. (13,2 M6). - b. m. : b. u., 2000
4. Glossary, Lodish H. Molecular Cell biology [Onekrponnsiiipecypc] :cnoaps / Lodish H. Glossary.
- OnekTpoH. TekctoBbienan. (11,1 M6). - b. m. : b. u., 2003

5. Watson, J. D. Molecular Biology of the gene [Jnextponnsliipecypc] :HayuHoeusnanue / J. D.
Watson. - Fifth edition. - Dnektpon. TekcroBbienan. (30,2 M6). - b. m. : b. u., 2004

Ne | ATaysl Ciareme
1 | DnekTpoH/IbI KiTamxaHa http://lib.ukma.kz
2 | PecnyGunKasbIK AKOFapbl OKY OPBIHAAPHI http://rmebrk.kz/
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apaJbIK JIEKTPOH/IBI KiTalXxaHa
3 | «Crynent kenecmrici» Menumuaaisik KOO http://www.studmedlib.ru
ANEKTPOH/IBI KiTaIIXaHACHI
4 | «Ilaparpad» aKnapaTThIK Kyiie « MeauImnHay https://online.zakon.kz/Medicine
Oemimi
5 | FeuibIMu 3JIEKTPOHIBIK KiTallXxaHa https://elibrary.ru/
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6.KoHTposibHBIE BONIPOCHI: (OOpaTHAasi CBS3b):

1. Yro sBAseTcs peAMETOM H3yueHus: (hapMaKOTEHETHKH M SKOTCHETUKH ?

2. Kaxkwe CymecTBYIOT MEPCTICKTUBBI Pa3BUTHS (DapMAKOTEHETHKU M SKOTCHETHKH ?

3. Kakoe BiusHHME 0Ka3bIBACT HOHU3UPYIOIEE U3TYUCHHS Ha OMOJIOTHYECKHE O0BEKThI?
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