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1.Tema: BBeneHue B MOJIEKYJISPHYIO OMOJIOTHIO M MEIUIMHCKYIO TeHeTUKY. CTpoeHue U (yHKIHUH
OCIKOB M HYKJIIEMHOBBIX KHCIOT. [lyTm mepemayn reHeTHYecKOoW HWHQPOPMALUU M MEXaHU3MBI
perynsauuu

2.lean: [latp mpexacraBieHue O MpeAMETe W 33/Ja4axX MOJICKYJISPHON OHOJIOTUM WMEIUIIMHCKON
reHeTuku. Kpatkas uctopust pa3BuUTHs, pOJb OTEYECTBEHHBIX M 3apYOCKHBIX CTpaH B pa3sutiuu Mb u
MI', 3nauenue Mb u MI' B cucreme noaroroBku Bpaueil. Jlate npeacrabieHne 00 HHPOPMAIMOHHBIX
MakpomoJiekynax kinetku — Oenku u HK. IlepBuunas(monumentujpl), BTOpUYHAS M TpPETUUHAS
cTpykTypa Oenka. @onauHr u GakTops! (HOJIIUHTA.

3.Te3ucewl Jgexkuuu: MonexyisipHas OHOJOTHS - KOMIUIEKC OHOJOTHMYECKMX HayK, HW3Y4JalolIUX
MEXaHMU3MBbl XpaHEHUsI, TIepejaul U peaau3aluy [eHEeTHYecKor MH(OpMalnu, CTpOeHHE U (YHKIHUH
Hepe2yspHbIxouonoiumepos (0ENKOB M HYKICHHOBBIX KHUCIIOT).

MonekynsapHas OHOJOTHST WCTOPUYECKH TMOSBWIACH KakK pasjnen Ouoxumuu. JlaTtoilt poxmeHus
MOJIEKYJISIpHOM OMOJIOTMM TPUHATO CYUTATh ampenb 1953 roay, Korja B aHIJIMHCKOM >KypHaie
«Nature» mosBwrace craths JDkerimca JI. Yorcoma u ®poucuca Kpuka ¢ mpemioxeHuEM
MIPOCTpaHCTBEHHOU Moienu MosieKkyisl JIHK. OcHoBaHMEM 1Sl TOCTPOEHUS 3TOM MOJAEIIN T10CTYKUIH
paboTel MO PEHTTeHOCTPYKTYPHOMY aHajdu3y, B KOTOPBIX YydYacTBOBalIM Takke Mopuc
X. ®. Yunkuacod u Pozanmaga OpaHKiInH.OTO OCHOBOTMOJATAIOIIEE OTKPHITHE OBLIO MOATOTOBIICHO
JUTUTENbHBIM 3TAllOM UCCIIE0BAaHUM FeHETUKU 1 OMOXHMUUBUPYCOB U OaKTEpUHL.

B 1928 rony®penepuk ['puddur BoepBpie mOKa3ad, dYTO OKCTPAKT YOUTHIX HarpeBaHUEM
00JIE3HETBOPHBIX OakTepuil MOJKET IepelaBaTh NPU3HAK NATOT€HHOCTH HEOMACHBIM OaKTepHUsIM.
UccnenoBanue tpancopmainun OakTepwii B AaJbHEHUIIEM MPHUBEIO K OYUCTKE OOJE3HETBOPHOTO
areHTa, KOTOPbIM, BOIIPEKU 0KMJaHMAM, OKa3ajca He OelloK, a HykienHoBas kuciora. Cama 1o cede
HYKJIICHHOBAasl KHUCJIOTAa HE OIlaCHAa, OHA JIMIIb IMEPEHOCUT TE€HBI, ONPEACISAIONINE IATOT€HHOCTh H
Ipyrue CBOMCTBAa MUKPOOPIaHHU3Ma.

B 50-x romax XX Beka ObUIO IMOKa3aHO, YTO y OaKTepUi CYIIECTBYET NMPUMHUTHBHBIA TOJIOBOM
nporecc, OHu crocoOHbl oOMeHuBaThesi BHeXpomocoMHOMIHK, mmasmupamu. OTkpbITHE IUTa3Mu,
Kak ¥ TpaHc(hOopMaliH, JIErJI0 B OCHOBY paclpOCTPaHEHHON B MOJIEKYJISPHONW OMOJIOTUH IIa3MHIHON
TexHoJsioruu. Emie oTHUM Ba)KHBIM JJIs1 METOJIOJIOTMHM OTKPBITHEM CTajo oOHapyXeHue B Hadane XX
BEKa BUpPYycOB Oakrepuii, 6akTepuodaros. daru Toxe MOI'YT IEPEHOCUTh ICHETUYECKUN MaTepuan 13
OJIHOW OakTepuallbHOM KJIETKU B JApYryro. 3apakeHue Oakrepuil (garamu HOPUBOAUT K M3MEHEHUIO
coctaBa OakrepuanpHoii PHK. Ecnu 6e3 ¢aros cocraB PHK cxonen ¢ cocraBom JIHK 6akrepun, To
nocie 3apaxenuss PHK cranosutcs Gonbiie moxoxka Ha JIHK Gakrepuodara. Tem cambim ObuIO
ycraHoBieHo, yto crpykrypa PHK onpenensercs crpykrypoir JIHK. B cBoro ouepenb, ckopocTh
cUHTe3a Oenka B KieTkax 3aBucUT oT KojuuectBa PHK-GenkoBpix kommiexcoB. Tak Obuia
chopMmynupoBaHa yeuwmpanvHas ooema morexyaapuou ouonoeuu: JJHK <« PHK — Genok.
JlanbHelilee pa3BUTHE MOJIEKYIISIPHOM OMOJIOIMH COITPOBOXKAATIOCH KaK Pa3BUTHEM €€ METO0JI0TUH, B
YaCTHOCTH, H300pPETCHHEM METOa OMpeAelieHns] HyKIeoTHaHo# mocnenoBatenprocTn/IHK (V.
I'unbepr nu ®. Cenrep, HoGenesckas mpemus mo xumunl980r.), Tak U HOBBIMU OTKPBITHSIMHU B
00J1acTH UCClIeI0BaHUM CTPOEHUS U (PyHKIIMOHUPOBAHUS T'€HOB (CM. McTopus reHeTuku). K Havamy
XXI Beka OblIM MOJIydeHBI JaHHBIE O NepBUYHON cTpykType Bceil JIHK uenoBeka u menoro psga
JIpYyrUX OpPraHW3MOB, HamOoyiee BAKHBIX IS MEIUIMHBI, CEJIBCKOTO0 XO35CTBa M HAaydHBIX
UCCIIEIOBAaHUM, YTO NPUBEIO K BO3HUKHOBEHMIO HECKOJBKUX HOBBIX HANpaBiICHUH B OMOJIOTHH:
TeHOMUKH, OMOMH(POPMATUKHU U JIP.

Beaxn (nmporenHbl, MOJUNENTHIbI) — BBICOKOMOJICKYISIPHBICOPTaHUYECKUE BEIECTBA, COCTOSIIHE
U3 COEAMHEHHBIX B IIEMOYKY MENTHIHOW CBA3bI0 alb(pa-aMUHOKHCIOT. B KHBBIX Opranuszmax
aAMHHOKHUCIIOTHBIM cOCTaB OEJIKOB ONpEAEseTcs FeHeTHYeCKUM KOJIOM, IIPU CHUHTE3€ B OOJBLIIMHCTBE
ciiyyaeB Hcnosib3yercss 20 CTaHJapTHBIX aMUHOKUCIOT. MHOXKECTBO MX KOMOMHAIUI JaloT O0JIbIIoe
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pa3HooOpa3ue CBOMCTB MoJieKyd OenkoB. Kpome TOro, aMMHOKHCIOTHI B COCTaBe O€iKa 4acTo
MIOABEPratoTCsl MOCTTPAHCIALMOHHBIM MOAU(PUKALMAM, KOTOPbIE MOTYT BO3HHUKAaTh M JI0 TOTO, Kak
0€JI0K HaYMHAET BBIMOJHATH CBOIO (DYHKIIMIO, U BO BpPEeMs €ro «paboTel» B KieTke. YacTo B JKUBBIX
OpraHM3Max HECKOJIbKO MOJIEKyl1 OelKOB 00pa3yloT CIIOXHBIE KOMIUIEKCHI, HaIpuMep,
(oTOCHHTETHYECKUIT KOMIUIEKC. KpucTayuibl pa3nuyHbIX OEJKOB, BBIpAIlEHHBIE HAa KOCMUYECKOMH
cranuuu «Mup» u Bo Bpemsi monéroB marmioB HACA. BeicokoouwiieHHbIE OENKH TPU HU3KON
TeMIieparype 00pa3yroT KpUCTalIbl, KOTOPbHIE UCTIONIB3YIOT IS [TOJIyUYE€HHUSI MOJETIH JaHHOTO OeKa.
OyHKIMM OENKOB B KIETKAX >KUBBIX OPraHU3MOB Oosiee pa3HOOOpa3Hbl, yeM (QYHKIMHU JPYTUX
ouomnonumepoB — nosucaxapunoB u JIHK. Tak, Oenku-gpepMeHTH KaTaqu3upylT MpPOTEKaHUE
OMOXMMHMUYECKUX PeaKIUi U UTPAIOT BaKHYIO pojib B 0OMeHe BemiecTB. HekoTopblie OeiIKu BBIMOIHSIOT
CTPYKTYPHYIO HWJIM MEXaHMYECKYyH (YHKIHIO, o0pa3ysi HHMTOCKENET, MOJICPKUBAIOIMMN (GopMy
KJIETOK. b 6

4. UnmocTpaTtuBHbIii MaTepuan: O030pHas, BUICO 00yUeHHE, TPE3EHTAIUS

Pasnbie cnocoObl  m300pakeHUss TPEXMEPHOM CTPYKTYypbl Oenka Ha mnpuMepe (epMeHTa
Tpro3odocdarnzomepaspl. CiieBa — «ajg0uKoBash» MOJEINb, ¢ M300paKEHUEM BCEX aTOMOB M CBsI3ei
MEXJly HAMH; [[BETAMH IOKa3aHbl AJIEMEHTHI. B cepenmnHe M300pa)KeHbI CTPYKTYpHBIE MOTHBEI, 0-
cmpayii 1 B-nucthl. CripaBa M300paskeHa KOHTAKTHAS IMMOBEPXHOCTh OENKa, MOCTPOCHHAS C yYETOM
BaH-JIeP-BaalbCOBBIX PAJINYCOB aTOMOB; I[BETAMHU TIOKa3aHbI 0COOCHHOCTH aKTUBHOCTH Y4acTKOB

YpoBHU CTPYKTYpPbl 0OenkoB: 1 — mnepBuYHasi, 2 — BTOpUYHasA, 3 — TperuuyHas, 4 —
YyeTBePTHYHAS.

W cxnoavaTei onséa-
<noi caupons

~N

~~ CKNGR4QTHH
D) cnon

https://www.youtube.com/watch?v=j0sEi_Dscd8&feature=youtu.be benaku
https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be ®omaunr
https://www.youtube.com/watch?v=V6Y C97Dj5E0&feature=youtu.be HK
5.Jluteparypa: cm. [Ipunoxenue.

6.KonTposabHbie Bonpochl: (0OpaTHast CBS3b)



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
https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be
https://www.youtube.com/watch?v=V6YC97Dj5E0&feature=youtu.be
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1.I'eHoMuKa U TPOTEOMHKA
2. 3nauenue Mb 11 MeIUIIMHEL,
4.Ctpoenue OeNKOB U UX (PYHKIIHH.

Ne2

1.Tema: MaTtpuuHblii CUHTE3 HYKIIEMHOBBIX KMCIOT. MEXaHU3Mbl PEIIMKALIUH.

2.1leab: [aTh NpeJCTaBICHHUE O MPHUHIIMIAX 3alIUCH T€HETHYECKOW MH(OpMalMK U ee JajbHeimei
peanu3anuu

3.Tesucot Jgexknum: Penumkamus JHK — npomecc cuHTe3a  modyepHed  MOJIEKYJIbI
N€30KCUPUOOHYKIEMHOBOW KUCIIOTHI, UAYIINN BO BpeMsi CHHTETHUECKOH (S) ¢da3bl )KM3HEHHOTO LUK
KJIETKM Ha wMartpuie poautensckol wmodekyinsl JIHK. Ilpm sTOoM reHernueckuii marepuadn,
samudpoBandbpii B JJHK, yaBamBaercs m B mporiecce MOCIEAYIONMIETO JEICHUS NETUTCS MEXIY
nouepHumu kietkamu. Permmkanuio JIHK ocymiecTBisieT cioxkHbIH (EPMEHTHBIM KOMILIEKC,
cocrosimuii u3 15-20 pa3nuyHbIX OEIKOB.

Perumkanusa JIHK ocymecTBiseTcsanmoaykoHcepBaTUBHO.Pernkanyss HadnHaeTcs c
pa3beIMHeHUsT B ONpPEACTIEHHON Touke (JOKYCOri WM OPHMIMKHH)IBOMHOW criMpand u oOpa3oBaHHs
oxHotnenovyHsix yyactkoB JIHK, ciyxanux marpunei mis cuHTe3a HOBbIX nened. Yuactok /JHK, B
KOTOpPOM HAauWHAeTCs U 3aKaHYMBAETCS pEIUIMKAlUs y OJyKapHoT Ha3biBaeTcs pemaukoH. J[HK
MIPOKApUOT Y/IBaUBAETCS LIEJTMKOM B OJJTHOM LIMKJIE PEIJIMKAIlUH, TO €CTh, OaKTepHalbHaAs XpOMOCcoMa U
IJIa3MUJIBl SIBJSIFOTCS. OJHUM PeIUIMKOHOM. Yaykapuot junHa JIHK cocrtaBiser MWUIMOH map
HYKJIEOTHI0B (y 4enoBeka okoyio 150 MIIH. map HyKJI€OTHZIOB). PerumMkarusi Takux MOJICKYN, TPH
ckopocTu perutnkaiuu 50 TeIC.ILH. B MUHYTY Yy E.COli cocrasisier 8004. ITosromy permmukanus JTHK
MIPOMCXOAUT OJHOBPEMEHHO B HECKOJIBKMX caiiTax (calT - moOoi ydactok JIHK), cnemoBartensHO,
JIHK »sykapuoT #WMeeT MHOKeCTBO PeMIMKOHOB./[1s1 BceX CrocoOOB periMKaluk HMMEIOTCS
CJIE1yIOLIME OCHOBHBIE PUHLIMUIIBIL:

1. Cunre3 pnouepneit JJHK saBisieTrcss MaTpHYHBIM TIPOLIECCOM; MATPULICH SBISIOTCA LIETH
poautensckoit JIHK.

2. B 0CHOBE peruIMKalM JISKUT MPUHIUIN KOMILIEMEHTAPHOCTH: HYKJIeoTu bl gouepHen JJHK
KOMILJIEMEHTapHbI HyKJIeoTUAaM poautenbckoi [JHK-matpuisl.

3. [Iporiecc nmepeHoca sABIsIETCS CAMMETPHYHBIM - MaTpuiiamMu ciryxkar ooe nernu JTHK.
dakTopaMu pPEIUIMKAIUU SIBIIAIOTCSA OCIIKU:TOMOM30Mepa3bl, 0ejok SSB,xenukaza, JHK-
noJimMepasa.
4. UnumocTpaTuBHbIi MaTepuas: O630pHas, Buaeo oOydeHue, Mpe3eHTaIus

AHK-nonumepasa Il

Q}. J
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Cxema peryasinnu 0nocuHTe3a 0eJIKOB-(epMEHTOB B COOTBETCTBHH C KOHIIeNIMeH OnepoHa.
https://www.youtube.com/watch?v=BmAg-EolVCc&feature=youtu.be penukanus
https://www.youtube.com/watch?v=iv-025Dx8L E &feature=youtu.be tpanckpunms
6.KoHTpoIbHBIE BONIPOCHI: (00paTHAsA CBA3b)
1.®DakTopsl perauKanuu’?

2. ®akTopbl TPAHCKPUIILNH?
3. ®@akTopsl TpaHCIALUU?

Ne3

1.Tema:HacnencrBennslii anmnapar kiaetku. CtpoeHue u pyHKIUU

2.11eab: W3ydeHHUE CTPYKTYPHI TEHETHIESCKOTO armapara KJIETKA Ha BCEX YPOBHSIX

3.Te3ucwl gexkuun: 'eHernueckum Mmartepuajiom Kietku sBisietcss moiekyna JJHK. Beigensror
TEHHBIN, XPOMOCOMHBIM M T€HOMHBIM YPOBHU OpraHM3allMd TE€HETHMYEeCKOro marepuana. Kaxkaprit
YPOBEHBb XapaKTEPU3YyeTCs CBOUMH CBOMCTBaMH, CTPYKTYpOH M 3aKOHOMEPHOCTSIMHU TIepeaadn B PsIy
MTOKOJICHUH.

DneMeHTapHOW eNWHHIICH (PYHKIIMOHHPOBAHMSI TEHHOTO YPOBHSI OpPraHH3allUd T€HETHYECKOTO
Marepuaiga | eJUHUIEH reHeTHYecKorW mHpopManuu siBisercs reH. ['eH — ato ydactok JIHK, Ha
KOTOpOM 3akoaupoBaHa uHpopmanus o ctpykrype PHK wnnu mosmumnentumnoit nemnu.

VY OGONBIIMHCTBA BUPYCOB M OAKTEPHH XPOMOCOMA MMEIOT KOJIBIIEBYIO (OpMY, KOTOpas 3aKpydeHa B
HITTAIBKY U JIMHEWHBIE (popMBbI (OakTepuodar A).

B xuMHueckoM OTHOILIEHHWH XPOMOCOMBI MPEACTABISAIOT COOOM HYKJICONMPOTEHHOBBIN KOMILIEKC, B
KOTOPOM XpaHHTCS, Mepenaercs MOTOMCTBY M pealn3yercs HacjiencTBeHHas uHpopmanus.B cocras
koMmIuiekca BxosaT: Mosiekyna JJHK (40%), 6enxu (60%), nesnaunrensHoe koiaundectBo PHK (10% ot
kosmuectBa JIHK).

I'enom — 510 KoymuectBo JIHK B rammowmmnoM HaOope xpomocom; mojHbi coctaB  JIHK,
coJiepkauiuii Becb 00beM uH(pOpMaluu, HeOOXOAUMOM I PAa3BUTHUS U CYLIECTBOBAHUS OpraHU3Ma;
COBOKYITHOCTh BCEX '€HOB M MEKT'€HHBIX Y4acTKOB sijiepHOM U BHesiaepHoil JIHK knetku.

I'enom 2yKapHOT XapakTepu3yercsl CJA0KHOCThIO, IUIOTHOCTHI0 FT€HOB, HAJINYMEM HUHTPOHOB.
Crnoxnocts JIHK xapaktepusyercs oOmieil amuHO#M (B H.IL.) pasHbIX mociemoBatenbHocTeil [IHK,
OTIPEEISAIONIUX €€ U30BITOYHOCTD.

JIHK sykapuotr umeer mnocnenoBarenbHoctd JIHK pasnoit crenmenu mosTopsiemoctH. Paszmuyaror
cienyromue nocnenaoparenabHocty JJHK: yHukaibHble 1 NOBTOPSIOLINECS.

O6mree xonuuectBo JJIHK B 46 xpomMocomax B COMAaTHYECKOM KIIETKE YeJIOBEKa HMEET JUTHHY
2M u 6,4-10° map ocHoBaHMii, cieoBaTenbHO, B ramnonaHoi — 3,2-10° map ocHoBanuii. OcHOBHOE
konnuectBo JJHK nokanusoBano B xpomocomax (99,5%), To ecth, coctanisier saaepuyio JJTHK.

4. UnmocTpaTuBHbIii MaTepuas: O030pHas, BUaeo oOydeHue, Mpe3eHTaIus
Cxema Metad)azHOIl XPOMOCOMBI
XpoMOCOMBI YeJIOBEKA 10 MAPUKCKON KiIaccupuranuu
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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
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https://www.youtube.com/watch?v=dEXMrONKVPk&feature=youtu.be I'enHblit ypoBeHb
https://www.youtube.com/watch?v=_vpp Ce8aH4&feature=youtu.be XpomMocoMHblI# ypOBEHb
. JIuteparypa: cm. [Ipunoxenue.

. KonTpoJbHble Bonpochl: (0OpaTHasi CB3b)

. I'eH - anemeHTapHas eqUHUIIA HACJIEICTBEHHOCTH.

. ToHkas cTpykTypa reHa (3K30HbI, HHTPOHBI, IIUCTOPOHBI, MyTOHBI, PEKOHBI.)
. Knaccuduxarus renos.

. [laTpb onpeneneHue NOHITHE T€HOMA.

. JlaTh MOHSTHE Fr€HETUYECKUX DIIEMEHTOB.

. OxapaxkrepuszoBath Qppakuuu JHK.

. Buexpomocomusie u koablessie JIHK.

~NOoO OB~ WNE O O

Ne4

1.Tema: Kietounslii UK U JENEHUE KIECTKU. MOJEKYISIpPHbIE MEXaHU3MBbI PETYJAIUU KIETOYHOTO
JeNeHust

2.10eab: Kierounslii muka u mukiauH 3aBucuMoe kuHasbl (L[TK), mutosctumynupyrommue (hakTopbl
(MC®). KoHTponpHBIE TOYKH KJIETOYHOTO IMKIA. PerymsatopHas ponb Oenka-p53. [lath
Mpe/ICTaBIeHUE O OMOJIOTUYECKOM POJIM aloITO3a, KU3HEHHOTO 1IMKJIA B KHUBBIX OPraHU3Max.
3.Te3uchl Jexknum:/[aBHO MPU3HAHO, YTO KOHEYHBIE CBOWCTBA OPraHM3MOB - CaMOOOHOBJICHHE,
CaMOBOCCTaHOBIIEHUE, CAMOPETYJISIUS U JIeJICHHE KIIETOK.

Pacrnipenienenue kieTok o MUTO3yY, IMyTH Meiio3a, oCHOBHBIE (a3bl MUTO3a (TIpoda3a, meTadaszHas,
anadaznas, Tenodasznas), craauu kiaetounoro nukia (Gl, S, G2, M) 6bumn ontucansl 100 et Haza.

KiterouHbIii UK (MUTOTHYECKUN IUKIT) MPEACTABISIET COO0N COBOKYITHOCTD SIBJICHUH U SIBJICHUH,
HaOMIOJaeMbIX Ha CTafUsIX KIETOYHOTO TPOMCXOXKICHHUS, pPOCTa, aJanTauud K QYHKIUH U
MOCJIEYIOLIETO JeICHUsI.

KrneTounslit nuki1 (MUTOTHYECKH IUKIT) COCTOUT U3 4 3TamoB:

Gl (GAR-1) -mpecunTeTHUYECKass (aza - poCT HOBOPOKIEHHBIX KIIETOK, IEPUOJ IMOATOTOBKU K
cunTe3y mosekynbl JIHK (perumkarus).

Knetku, kotopble OBLIM KIACCH(PHUIIMPOBAHBI IO OMNPEACICHHBIM MPUYMHAM, SBIISIOTCS
MIPOU3BOIHBIMHA OT MUTOTHYECKOTO IIUKJIa M Ha3bIBAIOTCS KieTkamu Go.

BbIxon KJI€TOK M3 MUTOTHYECKOTO IMKJIAa MOKET OBITh IMOCTOSIHHBIM, HEOOpaTHUMBIM WM BO
BpeMeHHOM, oOpaTHOM cocTosiHUH.IIepBbIM OTHOCATCS - 3TO (PAKTHUECKHU KIACCU(PUIIUPOBAHHBIC
KJIeTKH ((pudpoOIacTsl, ICHKOLUTHI).

AHAJIOTUYHBIM 00pa3oM, MOCTEAYIOIIee BXOXKICHHE KIETKUA B CIEIYIOMINA MUTOTHUECKUN UK,
TO €CTh pelIeHHEe O JEJICHHH, MOXKET OBITh KaK OOpaTHBIM, TaKk U HeoOpaTuMbIM.Ecian moarotoBka k
KIIETOUYHOMY JICTICHUIO SIBJISIETCS THIATEIILHON M OKOHYATENbHOM, KJIeTKa MEPEeXOIUT Ha CIETYIONIYIO
S-cTanuio, Jake eCiIi OHAa Ha Hee HE BIUSET, U HAUWHACTCS HOBBIN IHKII.

B S-cuntetnueckoii daze monekyna JJHK cunTesupyercs (ynBauBaercs) v IUTOMIA3MaTHIECKIE
OpraHeIuTbl, B TOM 4Hcie HeHTproan. K KOHIly 3Toro mepuoja KIeTKa CTAaHOBUTCS TETPAIJIOUTHOM 1O
JTHK.ITpoaomKkuTensHOCTh 3TOTO MEepHoa cocTaBisaeT okosio 10 yacos.


https://www.youtube.com/watch?v=dEXMrONKVPk&feature=youtu.be
https://www.youtube.com/watch?v=_vpp_Ce8aH4&feature=youtu.be
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G2 (GAR-2) -moctuHernueckas (haza MOATOTOBJICHA JUIS PACHICIIICHUS, TO €CTh CHHTE3a BCEX
O0enKOB, HEOOXOAMMBIX [UIi HOPMAJIbHOTO MHTO3a, BKJIIOYas TyOYJlIHMH, KOTOpBIH 0Opasyer
pazaenuTenbHyo HUTh. [Ipo10InKUTEIbHOCTD 3TOTO TIepuoia coctasiser 4,5-5,0 gaca.

M-MuUTO3 - 3TO JIeNeHUE KIIETOK, cocrosiiee u3 4 ¢a3 - mpodasza, metadasa, anadaza, Temodasa.
O61mast mpo0JKUTEIBLHOCTh MUTO3a cocTaBiisieT 30-40 MuH.

4. UnmocTpaTuBHbIi MaTepual: O030pHas, BUIeO 0OydeHHE, MPE3CHTAIUS
Murto3. |—Ill — npoda3a;

IV — Mmertadasa;

V—VI — anadaza;

VII—VIII — Tenodaza

( 6nok

Beaxu INK:
PIS, pl6

CdK,-nmkmuH KeleHi xacyia MUKIiHIH 9pTYpii a3anapblHaa aHbIKTaIa bl

https://www.youtube.com/watch?v=U053VjkuFaY &feature=youtu.be ket ruk
https://www.youtube.com/watch?v=8iAYEF8dXmw&feature=youtu.be amomnros
5.JIutepatypa: cm. [Ipunoxenue.

6. KoHTpoOJIbHBIE BONIPOCHI: (00paTHAas CBSI3b)

1. OTanyaeTcst i KJIIETOYHBIM IUKJI OT METOTHYECKOI'0 IMKiIa?

2. KakoBBI OCHOBHEIE M3MEHEHHUS Ha KQKI0H CTaIlHd MHUTOTUYECKOIO I[UKIa?

3. UTo mpoUCXOUT MPHU JICTECHUH KIETOK?

4. Kakrie MEXaHU3MBbI YIaCTBYIOT B PETYIISITUN KIETOYHOTO IUKJIa?

NeS

1. Tema: 'enomuka u e€ nepcnekTuBbl. PapMaKOreHOMHUKA U €€ 3Ha4eHHUE Ui pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX CPEJCTB U NP WHAUBHIyAIN3AIMN JIEKAPCTBEHHOW TepaIruu

2. Hean: JlaTh npeACTaBICHUEO TIOHATHH MTATOJIOTHYECKAs aHATOMHS T€HOMA.

3. Te3ucwpl Jexkumii: 'eHOM — COBOKYMHOCTh HACJIEIACTBEHHOTO MaTepHaja, 3aKIIOYEHHOTO B
rarjiouHOM Habope XpOMOCOM KJIETOK JIaHHOTO BHJ1a OPraHU3MOB.

Tepmun «renom» Obl1 pesiokeH ['ancom Bunkiepom B 1920 r. 11 onucaHusi COBOKYITHOCTH I'€HOB,
3aKIIOYEHHBIX B TAIUIOMJIHOM HabOpe XpOMOCOM OpPraHM3MOB OJHOTO OHMOJOTMYECKOro BH[A.
IlepBoHayanbHBI CMBICT 3TOrO TEPMHUHA YKa3blBaJl Ha TO, YTO IMOHATHE T'€HOMa B OTJIMYHE OT
TEHOTHIA SIBIIETCS I€HETHMYECKOW XapaKTepUCTHUKOM BHAAa B II€JIOM, a He OThenbHoi ocobu. C
pa3BUTHEM MOJIEKYISPHON I€HETUKU 3HAUYEHUE JAaHHOTO TepMHHA M3MeHuiock. M3BectHo, uto JIHK,
KOTOpasl SIBJSIETCS HOCHTENEM TIeHeTHYeckod HHpopManuu Yy OOJBIIMHCTBA OPraHU3MOB W,
CJIEZIOBATENIbHO, COCTABJIAET OCHOBY I'€HOMa, BKIIOYAaeT B ce0s He TOJBKO TI'€Hbl B COBPEMEHHOM
cMbIciie 3Toro cioBa. bosbmas yacts JJHK aykapuoTH4ecKHXKIETOK MpeAcTaBiIeHa HEKOIUPYIOIIUMHU
(«M30BITOYHBIMUY)  TIOCIEI0BATEIBHOCTSIMM  HYKJICOTHJOB, KOTOpble HE 3aKio4yaioT B cebe
uHpopmanuu o Genkax u PHK.



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
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%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
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

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKas MeEOVUVHCKAS aKageMuns»
Kadenpa 6nonorun n Gnoxumun 46/
JIEeKIIMOHHBII KOMILIEKC 16errin 1 Geti

I'enetnueckass mHMOpMAIMS B KIETKaxX COACPIKUTCS HE TOJBKO B XpOMOCOMax siapa, HO WU BO
BHEXPOMOCOMHBIX Mosekynax JJTHK.

B ompenenennn reHoma OTAEIBHOTO OMOJOTMYECKOTO BHJA HEOOXOJWMO YUYHTHIBATh, BO-TIEPBBIX,
TE€HETUYECKUE Pa3Inyus, CBA3aHHBIE C II0JIOM OPraHU3Ma, ITOCKOJbKY MYKCKHE U KEHCKHE IOJIOBBIC
XpOMOCOMBI pa3jinyaroTcs. Bo-BTOpBIX, M3-3a TPOMAJHOIO 4YMCJIA AJUICJIBHBIX BAapUAaHTOB I'€HOB H
COITYTCTBYIOILIIUX IOCJIEA0BATEIbHOCTEHN, KOTOPbIE IPUCYTCTBYIOT B T€HO(GOH 1€ OOJIBIINX MOMYISALINMA,
MO>XHO TOBOPHUTbH JIMIIbL O HEKOEM YCPEJHEHHOM I€HOME, KOTOpbI cam mo cebe MokeT 00jaaarh
CYIIECTBEHHBIMU OTIUYUSIMH OT T€HOMOB OTJIEJIbHBIX 0COOEH.

DapmakozeHOMUKa— HOBAs OLICMPO PA36UBAIOWAACS HAYKA — «CNIA8» (HapMaKo2eHemuxu u
CcO8peMeHHble — 2eHOMHble — mexHoao2uu.  Bueopenue — ¢papmakocenomuku 6  NPAKMuKy
9KCNEPUMEHMANbHOU (hapMAaAKONo2uu U KIUHUYECKOU MEeOUYUHbl CMAN0 B03MOJICHbIM 6 pe3yibmame
COBEPUIEHCIMBOBAHUS MEMOO08 2EHEMUYECKO20 aHaNUu3a 6 Xxo0e gvinonnenus Ilpoekma uenogeueckoeo
2cenoma. Dapmaxko2eHoMUKa nOModcem COKpamums pacxoobl Gapmayeemuyeckux KOMNAHUU Ha
co30aHnue  HOBbIX  JNEKAPCMEEHHbIX  NPenapamos, YCKOpumv — ux  paspadomky,  NOGbICUMDb
mepanesmu4eckylo ¢gekmusHocms u ceecmu K MUHUMYMY 6EpOSMHOCMb pPA3GUMUSL NOOOUHbIX
peaxyuil, 00YCI08IeHHbIX NPUMEHEHUEM IMUX NPENapamos.

4. UnuniocTpaTuBHbIi MaTepuan: O630pHas, Buaeo o0ydeHue, mpe3eHTalus
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https://www.youtube.com/watch?v=t3yZGupfcOA&feature=youtu.be reromuka
https://www.youtube.com/watch?v=0F0zTe2qoWs&feature=youtu.be hapmakorenomrka
S.JIutepartypa: cMm. [Ipunosxenue.

6. KoHTpoJibHbIE BONIPOCHI (00paTHAasi CBSAA3b)

1. Omnpenenenue reHoma

2. T'enHom mpokapuoT

3. T'enom sykapuor

4. T'eHoM 4yelOBEKa

5.  XpoMoCoMBI, oTipe/ieNieHue, TUTIbI, CTPOSHUE
Ne6

1.Tema: BeeneHue B MEIUIIMHCKYIO TEHETHKY. XPOMOCOMHAs TEOPHUS HACTIEACTBEHHOCTH
2.eab: Jlate mpencTBajieHWe O MpEAMETE W 3aJadyax TeHETUKH, €€ POJIM B MEIUIMHE; 3aKOHaxX
I'"Menpens (auckpeTHas HacleACTBEHHOCTh) U T.MopraHna (cuerjieHHOe HaclIeJOBaHKe).


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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3.Te3uchl JekHuU:3aJa9u MEIUIUHCKOW TEHETHKH 3aKJIIOYAIOTCS B CBOCBPEMEHHOM BBISBICHUU
HOCUTEJNIEH HSTUX 3a00JICBaHUN CpeIyd pOJUTENCH, BBISBICHUU OOJBHBIX JCTEHM U BBIPAOOTKE
pPeKOMEHJAaMK N0 WX JeYeHHI0. Boiblrylo poip B NMpodUIaKTHKE T'€HETHYECKH OOYCIOBICHHBIX
3a00JIeBaHHU UTPAIOT TEHETHKO-MEANIMHCKIE KOHCYJIbTAIlMA U TpeHaTajJbHas JUAarHOCTHKA (TO €CTh
BBISIBJICHHE 3a00JICBaHWN Ha pPaHHUX CTAIMSIX Pa3BUTHS OpraHu3Ma). [ eHeTHKa ueloBeKa H3ydaeT
0COOEHHOCTH HACJEIOBAHUs MPU3HAKOB y YENOBEKa, HACJIEJCTBEHHBIC 3a00JieBaHMs (MEIUIIMHCKAS
TCHETHKA), TEHETHYECKYI0 CTPYKTYpy TOINYISIUi dYenmoBeka. [ eHeTHKa dYeloBeKa SBISIETCS
TEOPETUYECKOW OCHOBOM COBpEMEHHOW MeIMIUHBI M coBpeMeHHoro 3apasooxpaHenust (CIINI,
YepHOOBLIB).

N3BecTHO HECKOJIBKO THICSY COOCTBEHHO I'€HETHUECKUX 3a0ojeBaHul, kotopble noutu Ha 100%
3aBHUCST OT T€HOTUIIA OCOOH.

CymecTByroT 3a0o0JieBaHMs, KOTOpbIE 3aBHCAT M OT TE€HOTHIIA, W OT CPEAbl: WIIeMHUYecKas
0oJie3Hb, caxapHbId auabeT, peBMATOWIHBIE 3a00JieBaHUs, S3BEHHBIE OOJIE3HW JKENyIKa W
JIBEHAIIATUTICPCTHOW KHIIIKK, MHOTHE OHKOJIOTH-UeCKHe 3a0oiieBaHMs, MM30(DPEHUS U Jpyrue
3a00JIeBaHUSI ICUXUKH.

XpOMOCOMHAsI TEOPHSI HACIIEJACTBEHHOCTH — TEOPHSI, COTJIACHO KOTOPOI XPOMOCOMBI, 3aKITIOYEHHBIC B
SAIpe KIETKH, SBISIOTCS HOCUTENSIMH TE€HOB M TPEIACTABISIOT COO0OW MaTepUaNbHYIO OCHOBY
HACJIEJICTBEHHOCTH, TO €CTh TPEEMCTBEHHOCTh CBOMCTB OPraHM3MOB B Psiy TIOKOJICHUH OIpeessieTcs
MIPEEeMCTBEHHOCTHIO UX XPOMOCOM. XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH BO3HUKIIA B Havane 20 B.
Ha OCHOBE KIJIETOYHON TEOpHH M HCMOIb30BaaCh Uil H3Y4YEHHs] HACJECTBEHHBIX CBOMCTB
OpraHU3MOB T'HOPUIOIOTUYECKOTO aHAIN3A.

OcHOBHBIE TOJIOKEHUSI XPOMOCOMHOM TE€OPUH HACIIEICTBEHHOCTH

AHaM3 SIBJICHWM CLEIUICHHOTO HACJIEIOBaHUSl, KPOCCHUHIOBEpPAa, CpPABHEHHWE TE€HETUYECKOU U
LUTOJIOTUYECKON KapT MO3BOJISIIOT CHOPMYIHUPOBATh OCHOBHBIE IMOJIOKEHHUS XPOMOCOMHOW TEOpUU
HACJIEICTBEHHOCTHU:

e ['ensl 0Kanu30BaHbl B XxpoMocomax. [Ipu 3ToM pazinyHbie XpOMOCOMBI COJIEPKAT HEOJIMHAKOBOE
yuciio reHoB. Kpome Toro, Habop reHoB Ka)JI0i U3 HErOMOJIOTUYHBIX XPOMOCOM YHUKAJICH.

e AenpHbIE F€Hbl 3aHUMAIOT OJIMHAKOBBIE JIOKYCHI B TOMOJIOTUYHBIX XPOMOCOMAX.

e ['eHbl pacnosoeHbl B XpOMOCOME B JIMHEHHON MOCIe10BATEIbHOCTH.

e ['eHbl OJTHO XPOMOCOMBI 00PA3yIOT IPYIIY CLEIICHUS, TO €CTh HACIEAYIOTCS MPEUMYIIECTBEHHO
CIICTUIEHHO (COBMECTHO), Onarojapsi ueMy MPOHMCXOJIUT CIIEIUIEHHOE HAaclieJOBaHHE HEKOTOPBIX
npu3HakoB. YWCIO Tpynm CHEMIeHUs pPaBHO TalUIOMJHOMY YHUCIY XpPOMOCOM JaHHOro Buaa (y
rOMOTaMETHOTO MoJjia) WiK Ooibiie Ha 1 (y reTeporaMeTHOro mnosua).

e C(CreruieHne HapymaeTcss B pe3ylbTaTe KPOCCHHTOBEpa, 4YacToTa KOTOPOrO  MPSMO
MPOMOPLIMOHAIBHA PACCTOSHUIO MEXAY T€HaMH B XpOMOCOMeE (II0ATOMY CHJia CIETNICHUS! HAXOAUTCS B
00paTHOM 3aBUCUMOCTH OT PACCTOSIHUS MEXIy F€HAMHU).

e Kaxnplii OuONOrMYecKHil BHUJA XapaKTepU3YETCS OMpPEICIIEHHBIM HabOpOM XpOMOCOM —

KapHOTHUIIOM.
4. NnoctpaTuBHbIi MaTepuas: O630pHast, BUIeo 00yueHue, 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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OmnbiTel I''MeHnaens BapuaHThI 3UroT NPH ONJIOAOTBOPEHHH

https://www.youtube.com/watch?v=vfZMY BGxxyQ&feature=youtu.be meroxsi rener
S.JIutepartypa: cm. [Ipunoxenue.

6.KoHTpobHBIE BONPOCHI: (00paTHAsS CBAA3b)

1. KTo siBAsieTcst OTIIOM T€HETUKH?

2. KakoBo 3HaueHne reHeTHKH JJ19 MEIUIINHBI?

3. YUem xapakTepu3yeTcsi He3aBUCUMOE HaclieJoBaHue?

4. B yem CyTh CHEIJICHHOTO HACJIEI0BAHMS?

5. B uem npuynHbI BO3HUKHOBEHUS HACEJACTBEHHBIX O0JIe3HEN yenoBeka?

6. MO>KHO JTH BBUIEYNTH HACJIEACTBEHHBIE OOJIE3HN YEII0BEKA

Ne7

1. Tema: HacneactBennbie Oomne3Hm uenoBeka. OCHOBHBIE TPYNIBI HACJIEICTBEHHBIX OOJIE3HEH.
OCHOBBI JMAarHOCTUKH U MPO(PUIAKTUKY HACIECTBEHHBIX O0JIe3HEH

2.lleab: JlaTh mpeacTaBieHUE O HACIEACTBEHHBIX OOJE3HAX YeOBEKa, KJIAaCCH(PHUKAIM U OCHOBHBIX
METO/1aX TUArHOCTUKU U MPOPUIAKTHKY.

3.Te3ucnl Jeknuu: B Hactosmee Bpems 6osee 4500 Oone3ner kimacCuPUIIMPyeTCcsi KaK TeHETHYECKUE
3a00JIeBaHUS.

PeueccuBHble  reHeTmyeckue  0OJE3HHM, TakMe€ KaK ~ MYKOBHUCLUUIO3 UM HEAOCTaTOYHOCTh
a/ICHO3MH/Ie3aMUHA3bI, IPOSIBIIAIOTCS B TOM ClIy4yae, €Cliid TOBPEXIeHbI 00a ajiens reHa.

B noMuHaHTHBIX ayTOCOMHBIX 0OJIE3HSX, TAKOU siBisieTcs 00Jie3Hb XaHTHUHITOHA, 3PQPEKT OOIHLHOTO
reHa MpOosIBJIAETCS, AaXKe eCl APYroi ajuieb 310POB.

Hakownen, 3a0osieBanus, cuemaeHHbIE ¢ X-XPOMOCOMOM, MPOSBISIOTCS Y MY)KUMH, TOTJIa KaK Jambl,
KaK MMpaBWJIO, KaK B Clyyae CHHAPOMA XPYMKOCTH X-XpOMOCOMBI, O0JICIOT HE BCErja, U HOCAT B cede
T'eH, [epe/iaBas ero NOTOMKaM U HarpakJiasi CBOMX ChIHOBEH 00JIe3HBIO.

[Tpunsto pa3ianyath TreHOMHBIE, XpOMOCOMHBIE, MOHOT'€HHBIE u MOJIUT €HHbIE
(MynbTH(AKTOPUANBHBIE) HACIEICTBEHHBIE OOJIE3HHU.

4. UnumocTpaTuBHbIi MaTepuas: O630pHas, Buaeo oOydeHue, Mpe3eHTaIus

ABGCDE FGH  nasen ABCE FGH
et
Tt
ABCDE FGH povnie
i

ABCBCDE FGH

ABECDE FGH ABC G H
t t i DEEF
ABCDE FGH A E FGH

t t [
ABCDE FGH MNOGDE FGH
- TaID
T TRSHCROKELAR
MHNODPFPQ R ABPO R

.
XpoMocoMHbBIE NTepecTPOMKH boabHo# ¢ cunapomom Jlayna


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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https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be mono, mosu, Xpom 00JIe3HU
S.JIutepartypa: cm. [Ipunoxenue.

6.KontposbHbie Bonpochl: (00paTHas CBSA3b)

1. KakoBbl mpu4rHBI BOSHUKHOBEHUS HACIIEJCTBEHHBIX 0OJIe3HEH?

2. Tlo kakoMy PUHIIMITY KJIaCCU(DUITUPYIOTCS HACIIEICTBEHHBIE 00Ie3HI?

3. MeTobl TMarHOCTUKYU HACIEICTBEHHBIX 00Ie3HeH?

4. Meto1bl NPO(UIAKTUKHN HACIEICTBEHHBIX O0JIe3HEN?

Ne8

1. TembI:OHTOreHe3 - reHeTHKa pa3BUTHsL. KileTouHble U TeHeTHYeCKe OCHOBBI MHANBHIyaIbHOTO
pa3BUTHUSA

2. Hean: Jlateb mnpenctaBieHWe 00 OHTOTEHE3E M OOIMMX 3aKOHOMEPHOCTSAX KIETOYHBIX |
reHeTuyeckux ocHoB OHTorenes. O0IIMEe 3aKOHOMEPHOCTH IMOpPHOHAIBHOTO pa3BuTHs. Kietounsie u
T€HETUYECKHNE OCHOBBI MHIMBHIYAIbHOTO Pa3BUTHA. BpoKIeHHBIE TOPOKH PA3BUTHUS

3. Te3ucwhl Jgexknum: HMHauBHIyadbHOE pPa3BUTHE OPraHW3MOB HA3BIBAETCA OHTOTEHE30M. OITO
KOMIIJIEKC MHOTOYPOBHEBBIX IPOIIECCOB (IIPOIIECCOB) POCTa M PAa3BUTHUS, KOTOPbIE HAOIIOJAOTCS B
30HaX OT 3UTOTHI /10 TKaHell Tena (ymwuparouux).B pesynbrare oHTOreHe3a (MHIMBUIYaTbHOTO
Pa3BUTHSI) pa3BUTHE B3POCIBIX OPraHU3MOB Pa3BUBAETCS OT OJHOM KIETOYHOW 3UTOTHI 10 CIOMXKHOM
CTPYKTYpHI (cOocTosield U3 TPUUIMOHOB KJIETOK, MHOTHUX TKaHEHl M OpraHoB), BUJIOB U JINYHOCTHBIX
ocobennocteit.Mopdorenes (popmMupoBaHue HOBBIX (GOpM) - HaAPSAYy C POCTOM TOPAKCHHI
HEKOTOpbI€ M3 HUX 3aKOHHO YMHUPAIOT;U3MEHEHHUS B (OpME KIIETKH;IBUKEHUE KJIETOUHBIX CJIOEB U
M3rubaHne KIETOK. TaKOW Kak mpolecc (MpoIecc), KOTOPBIM BKIIOYAET B Ce0s  CIIOXKHBIE
sprneHus.llostoMy  WHOMBUAyalbHOE  pa3BUTHE  OPraHW3MOB  (OHTOr€HE3),  HECOMHEHHO,
OPUEHTHPOBAHO M HAINPABICHO YEpe3 OYEHb CHJIbHBIE MOJIEKYJISPHO-TEHETUYECKUE MEXaHU3MBbI
(MexaHHU3MBI).

OpHako ero Cekper, He J0 KOHIA MOHSTEH: KaK JBE KIETKU (CHepMAaTO30MJIbl U SIMIIEKIETKH) MOTYT
BCTYIUTH B KOHTAKT CO CJIOXKHBIM TelIoM U3 6osee yem 200 pa3auuHbIX TKAHEBBIX KOMIUIEKCOB?

[Ipu omI0I0TBOPEHUH XPOMOCOMBI OOOMX POJUTENEH TOJBKO OOBEAUHSAIOTCS B OJHOM Spe.
OYHKIMOHUPOBATh KaK MCTOYHHMK T'€HETHYECKOW HMH(OpMalMy OHM HAYMHAIOT HE cpasy. | J1aBHBIM
MIPUEMOM IIPU U3YYEHUU T'€HETHUKU MUHAMBUAYATbHOTO PA3BUTHUS SIBJISETCS HUCIOJIb30BAHUE MYTALUM.
BrI13BaB myTanuio, M3MEHSIOIIYI0 HOPMAaJbHBINM X0J] OHTOT€HE3a, CPAaBHUBAIOT (PEHOTHUIIHI HOPMaTbHON
U MYTaHTHOHM oco0eil, ompeensisi Kak JaHHBIM r'eH BIUSET Ha pa3BUTHE. Pojb T€HOB HE OJMHAKOBA.
YacTh TeHOB OTBEUAIOT 3a >KM3HEHHO BaXHbIE (DYHKIMH, 0€3 KOTOPHIX HEBO3MOKHO HOPMAJIbHOE
¢dbyakuonupoBanue kietok. Hampumep, cunte3 T-PHK u JIHK-nonnmepas. D10 reHsl «10MalIHero
xossiictea (house-keeping).

4. UnumocTpaTuBHbIi MaTepuas: O630pHas, Buaeo oOydeHue, Mpe3eHTaIus
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https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be
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https://www.youtube.com/watch?v=ps92yjSDE04 &feature=youtu.be ontorenes

5.JIutepartypa: cm. [Ipunoxenue.

6. KoutpoJsibHbIe Bonpockl: (00paTHas CBA3b)

1. Onpenenenue oHToreHe3a’?

2. Tlepuomuzanus ontoreHe3a?OnHToreHe3. OOmUe 3aKOHOMEPHOCTH ASMOPHOHAIBHOTO Pa3BHTHA.
Knerounrie u reHeTUUECKUE OCHOBBI WHANBUAYAJIbHOTO pa3BUTHUA. BpO)K}leHHI)IG IMOPOKH pa3BHUTHA.

3. DMOpuoHankHOE pa3BuTHE?

4. KireToyHbI€ ¥ TEHETHYECKHNE MEXAHU3MBI OHTOI'CHE3Aa,

Ne9

1. Tema: OCHOBBI MONYISALUOHHON T€HETUKN

2.leanb: JlaTh nmpencTaBieHHe O TEHETUYECKHUX MTpoLieccax B MOMYISIMAX; 3aKkoHe Xapau-BaiiHOepra u
POJIK TUTIOB OpaKoB, BIMSHUHM OKPYXKaIOIIeH cpebl Ha HacaeICTBEHHBIN MaTepuan

3.Te3uchl gdexkuun: IonyasinMOHHAS TeHETHKA, WIM FEeHETHKA MOMYJISIMUA — pa3Jes [€HETUKH,
M3YYaOIUN pacrpeiefieHue 4acToT aiesled W UX HM3MEHEHHME IMOJ BIMSHUEM [BMKYIIMX CHII
OBOJIIOIMM. MYTareHesa, €CTEeCTBEHHOro 0TOopa, Apeida reHoB M MHUrpallMOHHOro mpoiecca. OnHa
TaKXKe NMPUHUMAET BO BHUMaHHME CyONONYJISILIMOHHBIE CTPYKTYpPbl U IMPOCTPAHCTBEHHYIO CTPYKTYpPY
nonymsiiuu. [lomynanuoHHas TeHeTHKa IMbITaeTcs OOBSICHUTHh aJanTalllio M CHEeHHATU3alui0 U
SIBJISIETCS] OJTHOM M3 OCHOBHBIX COCTABJISIOIINX CUHTETUYECKON TEOPUHN IBOIIOLINU.

JKOJIOrHYecKasi TeHEeTHKA — Pa3lesl HayKH, MU3y4YarolNil [€HETUYECKHE ACMEKThl B3aMMOJIECHCTBHS
OpPraHM3MOB, a TaK)K€ M3MEHEHMsI OPraHU3MOB I0JT BO3JICHCTBUEM Cpellbl OOMTaHUS (2KOJOTHYECKUX
(baxTOpoB), HCCIEqYIOIAs B3aMMOBIUAHNE T€HETUYECKHUX MPOLIECCOB U 3KOJIOTMYECKUX OTHOLICHUH.
Okonornyeckas TIeHETHKAa BKJIOYaeT B ce0s Takue HaNpaBlIeHHUs  MCCIENOBAaHUM, Kak
TOKCUKOT€HETHKa, (JapMaKoreHeTnka, apMakoreHOMHUKa.

Momeern

4. UnmocTpaTuBHbIi MaTepuan: O030pHas, BUACO 00yUCHHE, PE3CHTAIUS

600-800 M, net Tomy Hazan

40-80(7)

\
MuomoBus  al  yal 61 t e Gy Ay s B

Cemericrao CewmeRcTeo
anutba-uenei Gera-ueneil
renomoGuka remornoGuma

IBoJTION M IVIOONHOBLIX 0€JIKOB HonysiuMOHHBbIEC BOJIHBI Y€JI0BEKA

https://www.youtube.com/watch?v=slohBl2zy0| &feature=youtu.be xapau-BaitaGepr
S.JIureparypa:cum. [Ipunoxenue.

6.KonTposabHbIe BOpochl: (00paTHasi CBA3b)

1. YUto Takoe nomymsuus?

2. KakoBo 3kosoruueckas xapakTepucTUKa MOMysauun?

3. KakoBo renernyeckasi XapakTepUCTHKA MOMYJIALNN?

4. OcHOBHBIE TIOJIOKEHUA 3aKoHa Xapau - BaitnOepra?


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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Nel0

1.Tema: OCHOBBI DJKOTCHETHKM U (HapMAKOTCHETHKH 4YeJOBeKa. [IpeMKTUBHAS MeEIUIINHA,
oTIpesieNieHne, TeHEeTHYECKHe OCHOBBI (T€HETHYECKasl MacloOpTU3aIMs), NEPCHEKTHBBI, MEIUIIMTHCKOE
3HAa4YCHHE

2.lleab: nath TpEACTaBICHHS O NpEAMETe M 3a7ad HM3Yy4eHUs, Meroaax (apMaKOTEHETHKH U
HKOTEHETHKH.

3.Te3uchl dexkuun: apmMakoreHeTHKa U3y4aeT reHETUIECKHE OCOOCHHOCTH MAIMEeHTA, BIUSIONINE Ha
(hapMaKoJIOTUYECKUN OTBET. DTH T'€HETUYECKHUE OCOOEHHOCTH, KaK MPaBUJIO, MPEACTaBISIOT COOOM
noauMop(HBIE YJaCTKUA TE€HOB OEJKOB, y4acTBYIOIIHUX B (hapMaKOKMHETHKE WM (papMaKoJIMHAMUKE
JIEKapCTBEHHBIX cpencTB. K  mepBoil  Tpymme OTHOCATCS TEHBI, KOIUpyrommue (hepMeHTH
OnoTpaHCOPMALIMK M TEHBI TPAHCIIOPTEPOB, YYACTBYIOIIMX BO BCACHIBAHWH, PACIPEICICHUU H
BBIBE/ICHUH JICKAPCTBEHHBIX CPEICTB U3 OPTaHU3Ma.

JKOreHeTHKA(IKOJIOTHYecKas TeHeTHKa) YeJlOBeKa M3ydaeT BIUsSHUE (PAKTOPOB Cpelbl OOUTaHUS Ha
HaclieICTBeHHOCTh. [I[puunHHble  (DakTOphI, BBI3BIBAIOIINME HACIIEACTBEHHBIC OOJIE3HH, HA3BIBAIOT
MyTareHaMH, Tak Kak OHH PEaIM3yIOT CBOE JEHCTBUE MOCPEACTBOM MyTaliii. MyTareHsl AeisTcs Ha
BHJIBI: TI0 TIPOUCXOXKJICHUIO - Ha DK30TCHHBIC W SHJIOTCHHBIC, 10 TPHUPOJAC - Ha XHUMHUYCCKHE H
¢buznueckue.

K »K30reHHbIM XMMHYECKMM MyTareHaMm OTHOCATCA P MeCTUUUAOB (repOounmibl, (QyHTULIUIb,
WHCEKTUIUbI), TPOMBILIUICHHBIX COEAUHEHUHN ((opMasbAerui, aueTanbIeruj, ypeTaH, XJIOPIpPEH,
AMOKCUIIBI, OCH30JI M [Ip.), TNHIIEBBIX J00aBOK (IMKIOMATHI, apOMATHYECKHE YIIECBOIOPOIbI,
TapTpa3oH), HEKOTOPBIC JICKAPCTBEHHBIE TTpenapathl (IIMTOCTATUKH - UKI0(Gochamua, MmutoMunud C,
S5-gTopyparnui, akpuxuH, pTyTHBIE COSTMHEHUS, KOEHH, MBIIIBSIK U Jp.).

K 3K30T€HHBIM (U3NYECKUM MyTareHaM OTHOCATCS BCE€ BMJIbI MOHU3UPYIOUIEH pagualuu, a TakxKe
yABTPAQHUOIETOBbBIC JTyUH.

K sHAOreHHBIM XMMHUYECKHM MyTareHaM OTHOCSTCS HEKOTOpPbIE METa0OJUThI, OOpa3yroluecs B
npouecce oOMeHa BellecTB (MEPEKUCh BOJOPOJA, JIMMUAHbIE MEPEKUCH) U CBOOOJHBIC paJMKAalbl -
OKCHUT€HHbIE, THIPOKCHUIIbHBIC, JTUIHUIHBIE U JP.

K »suporeHHbIM ¢u3MYeCKUM MyTareHaM OTHOCHTCS SHAOT€HHAs WOHHM3UPYIOIIas paauanus,
00yCcNoBJIEHHAs] HAIMYHEM B COCTaBe TKaHEH paJMOaKTHUBHBIX 2JIEMEHTOB Kajus, yriepoja, paJoHa 1
Ap.

Ot BO3IEHCTBUS (PAaKTOPOB OKPYXKAIOIICH Cpeapl HA (PYHKUIHIO U CTPYKTYPY T€HOTHIIA BBISIBIISIFOTCS
nBa tura 3hPeKToB:

W3MEHEHHE TPOSBICHUS JCHUCTBUSA OMpEICNEHHBIX aijieied TpH BIUSHUUM Ha OPraHu3M
cnenuduueckux HakTopos;

M3MEHEHHE TeHETUYECKOT0 MaTeprala y MHAUBH/IA U B TOMYISAIUAX.

4. UnumocTpaTuBHbIi MaTepuas: O630pHas, Buaeo oOydeHue, Mpe3eHTaIus

HACTOTA B
MEFELH o 7 AEREKT ‘ ORI ‘ SAEOMNEEAHIE

WETALLE
(] | NONWR0FS 13 ‘

TEHBI «BHEW HEW CPEABI-

Paknerim,
G5TM1 del H:;"“ﬁ;g*ﬁ““ z 0% 0/0  xpo. BROHAMT,
o 8 SHAGH & TR Oz
. Hapywe e dhazei 2 Plak monoHoR
AT Ae TORCHKIUL MK 50% Heneswl
exon 3 T-C Hapytue Hite dhase 1 8 ¥pon, o6cTp.

EARE Tyr.Hist, e TOHKCHHAL K

nHeEM .,
M drzena, acTHa
P45 151 exon 7 &G Hapywe Hie dhazei 1 7% Pk nermm
(CVP1a1) Te Wl A2 TOKCHKAL M 27%
TEFRI-TPAITEREI MYT TAG AK TOPH AT HBIR 3 A6 OTE EAHAR

Lo 5% M/M  A3IHT, KEC,
M THFR 677 C-T(A-Y)  oMoumcTemHe A ST bmennianepos
VDR -3 exon 9 T-C (F)  Yuewswerne mRMA 1696B/B  OcTeonopos

del 257 bp MopLieHme akTEHaLTH Mrdpapier
e Aluintr.16 the prr e HTa B M MOKapR 3

ApcE T EEIELISR . Munepaunonporesenna 1% E2/E2  ATepockiepos

Hapyie Hbte dhyr v ce -
ccis A38G e e Eomia e 10% A/ Acmia
o AM opdizn el

. i Hapiue Hia CrikikaHma B poXa, yposcTes
TGF-alffs  BamH1 exVIALA2
SIS e

«MIONE3 HLIE» TOTMMOP DA MBI

OTeyTTEME 269 delf
CCR-5 del 32 bp X&MOKMHHHOEOT O +1% cn
peuenTopa anndourmoe dalfdsl ¥

Y TOMMHBOCTE K
A
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https://www.youtube.com/watch?v=e1JBaubl1gQQ&feature=youtu.be dapmakorenetnka

IIpunoxenue

5. Jluteparypa:

Ha ka3axckom si3bike

OcHoBHas:

1. KneTkaHBIHMOJEKYIATBIKOMOIOTHSACHL. 2 T. :0KYJbIK / b. Anb0OepTc [1.0.] ; aFbUIIIBIHTLL ay1. O.
Epexenos. - 6- 6ac. - Anmarsr :J{ayip, 2017. - 660 6. c.

2. Batyrova, K. I.Inttroduction to biology = Beenenuesouomnoruto : 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. Hypra3ssl, K. I1I. Monekynansikononorus: okyisik / K. I1I. Hyprasser, V. K. Bucenos. - AnmaTsl
:9Bepo, 2016. - 428 Ger.

7. EcupkenoB, M. M. Monekysipaast Onosorus KieTku: yue6. mocooue / M. M. Ecupkemnos ; M-Bo
3napaBooxpanenus PK; Yueb.-meronnueckoe 00-uue men. By3oB PK. - Kaparanga : UIT "U3a-Bo
AKHYP", 2013. - 146 c.

8. Obunaes, C. A. MoseKkynaabIKOMOJOTHsDKOHETeHeTHKA: OKYJIbIK / C. A. O0umaes. - 2-0ac. Ty3erT.,
skoHeTONBIKT. - IleMkenT : JKIIC "Kitan", 2010. - 388 OeT c.

9. Ilputuapn, Hopuan [x. Harnsanas meaunuHckas renetuka: yueo.mocodue / Jlopuan Jx.
[IpuTtuapn, bproc P. Kopd ; mep. ¢ anrn. mox pen. H. I1. boukoga. - M. : TDOTAP - Meaua, 2009. -
200 c.

JlomoaHuTeENBbHAS:

1. MymunoB, T. A.MousekynsapiabIlKOUOIOTUAHET3AEpl: Jeknusiaap Kypcel /  T.A.MyMuHOB,
E.Y KyanapikoB,M.E.KyimanoB ; ka3.tin.ayn.H. M. ManneioaeBa, T.A.MymuHoB. - Anmarsl : Jlutep
[TpunTt. Kazaxcran, 2017. - 388 6. c.

2. OcHOBBI MOJIEKYIISIpHOUM Omonoruu: kype nekuuii / non pen. T.A.Mymunos;T.A.MymuHoB [u ap.]. -
2-¢ u3., uctp. u jo1m. - Anmartsl : Jlurep Ilpunt. Kazaxcran, 2017. - 556 c.

3. KyanaeikoB, E. ©O. HerisrimosekynanblK—TeHETUKAIBIKTEPMUHICPAIHOPBICIIA-KA3aKIIaCo3/ir1 -
Anmartsl :9Bepo, 2012. - 112 Ger

4. MymunoB, T. OcHOBBI MOJIEKYJIIPHON OHOJIOTUH : KypcC JIeKIuil. - AnmaTsl : Dddext, 2007
JIEKTPOHHBIN pecypc:

1.Axynenko, JI. B.buonorusimenuuuHanblKk TEHETHKA Heri3AepiMeH [DIEKTpOHHBIM pecypc]
MeJ1. yUYrIInIIenep MeH Kojutepkaepreapt. okyisik / JI. B. Akynenko, M. B. Yrapos ; kazakrin. ayn. K.
A. EcteMecoBa. - DnekTpoH.TeKcToBbIe AaH. (43.6M0). - M. : IDOTAP - Menua, 2016. - 416 0. c.

2. Kyne6aeBa, b. XK. MeToapl reHOMHBIX TeXHOJOTMM [DnekTpoHHBIH pecypc] : nekuuit / b. XK.
Kyns6aeBa, M. M. Ecupkenos, A. A. AMUpOEKOB. - D1eKTpoH.TeKCcToBbIe 1aH. ( 578 MO). - [LlIbiMKeHT
:b.u.,2012. - 70 c. 3:1. onT. AUCK

3.XKonnacoBK.T.XKacymaHbIHTYKbIMKYyalayHET 131HIHKYPBUIBIMBIMEHKBI3METI [ DJeKTpoHIbIpecypc]
:oKyKypaibL.- [lIsiMkenT, 2012.- 1 an.ont. auck (CD-ROM)

4 Kyneb6aesa, b. K. ['enernueckuit matepuan kiaetku. CTpykrypa U GyHKIMHU [ DIEKTPOHHBINA pecypc]
: yue6.mocobue; FOKI'DA. - Dnextpon.TekctoBbie naH. ( 24,0 MO). - lllemmkenT : b. u., 2011. - 173 o
ont.auck (CD-ROM).
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5.KynnbaeBa, b. XK. [laTtonoruveckass aHaToMusi TeHOMa [DIIEKTPOHHBIN pecypc] : y4eO.-HarisgHoe
moco0. - DnekTpoH.TekctoBbie MaH. ( 0,98 MO). - lemkenT : b. u., 2011. - 86 c. 31. onr.quck (CD-
ROM).

6.Kyne6aeBa, b. K. HuHpopmannmoHHBIE MaKpOMOJIEKYJbl, BEIKH W HYKJIEHHOBBIC KHCIOTHI.
Crpykrypa u (yHkuun [DnekrponHsiii pecypc] : yued.mocodue; FOKI'DA. - DiaeKTpoH.TEKCTOBBIE
nad. ( 17,7 M0). - simMkent : b. u., 2011. - 135 c. a1. ont.auck (CD-ROM).

Ha pycckom si3bike:

OcHoBHas:

1. T'eneruka. Yuebnuk mis BY3os/Ilon pen. Axagemuka PAMH B.M. UBanoBa — M..: UKI]
«AxkageMkauray, 2006-638c.: umn.

2. MymuuOB T. OCHOBBI MOJICKYJISIpPHOH OMOJIOTHH:KYpC JeKIui. - Anmater: D dekr, 2007.
JlomosiHuTEIbHAS

1. Uantomkun A. 4., UrnateeB B.H., Kopotkux P.B., Cunysnosall.B.13a-Bo

[Iporpecc, M.. 2008r.

2. Y. Knar, M. Kammunrc. OcHoBwl TeHeTHKH — M.: Texaochepa, 2009r.

3. OCHOBBI MOJIEKYJISIPHON Oumosiornu KieTku. YueOHuk. 3romax. b.Ansbeprec wu np., M3a-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 [Tekct] = 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] = Beeaenuesouosoruto : textbook / K. I.Batyrova,
D. K. Aydarbaeva. - Almaty : Association of hiighereducationalinstitutions of Kazakhstan, 2016. - 316
p.

JlomoaHuTeENBbHAS:

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.
JIEKTPOHHBIN pecypc:

1.Lodich, H. Molecularcell [Onextponnsiii pecypc]: HayuyHoe wu3manue / H. Lodich. -
OnekTpoH.TekcToBble AaH. (10,4 M0). - b. m. : b. u., 2003

2.PrimerofMolecularGenetics [DnekTpoHHblii pecypc]: ydeOHHMK. - DnekTpoH.TekcToBbie maH. (10,5
M6). - M. :B. u., 1992

3.Clote, P. Computational molecular biology FP. Clote, R. Backofen [Dnektponnsiii pecypc] :
nayuynoe uznanue / P. Clote, R. Backofen. - Dnextpon.tekctoBsie aa. (13,2 MO). - b. m. : b. u., 2000
4. Glossary, Lodish H. Molecular Cell biology [Dnextponnsliipecypc] :cnoBaps / Lodish H. Glossary.
- OnextpoH. TekcroBeienad. (11,1 M6). - b. m. : b. u., 2003

5. Watson, J. D. Molecular Biology of the gene [Dnexkrponnsliipecypc]| :HayuyHoeuzmanue / J. D.
Watson. - Fifth edition. - Dnexrpon. Tekcroseienan. (30,2 M6). - b. m. : b. u., 2004

Ne | Araysl Ciareme

1 | DnexkTpoHaHI KiTamxaHa http://lib.ukma.kz

2 | PecniyOnukanbIK AKOFapbl OKY OpBIHIAPHI http://rmebrk.kz/
apaJIbIK AJIEKTPOH/IbI KiTalxaHa

3 | «Cryaent keHecurici» MemuruHansik KOO http://www.studmedlib.ru
AJIEKTPOH/IBI KITAlTXaHACHI



http://rmebrk.kz/
http://www.studmedlib.ru/
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4 | «Ilaparpad» aknapaTTbhIK Kyie « MeaumuHay https://online.zakon.kz/Medicine
Oemimi

5 | FputbIMU 2JIEKTPOHIBIK KiTalIXaHa https://elibrary.ru/

6 | «BooksMedy amekTpoH ibl KiTalixaHackl http://www.booksmed.com

7 | «Web of science» (Thomson Reuters) http://apps.webofknowledge.com
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