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Nel

1. TakpIpbIObI: MeaUITMHANBIK T€HEeTHKA HET13/epi.

2. MakcaThl: AJaM ar3achIHJIaFbl TEHETUKAJIBIK MTPOLIECCTEPTe XKOHE OHBIH 3aHIbLIBIKTAPBIHA JKAJITIBI
oy oepy.

3. JJapic Te3ucrepi: ['eHeTnKa — TYKbIM KyalayIIbUIBIK ME€H ©3TEPTilITIKTI 3epTTEHTIH FHUTBIM. OHBIH
kasbmTacysl 1900 xpurmaH OacTtamazabl, ajl HETi3IH KalaylibiChl, «aTackl» Oousbin I.Mennens
caHasaJpl.

TykpIM KyanaymibUIbIK Tipi ar3ajlaplblH HETi3Trl KacHeTTepiHiH Oipi—on ara-aHa OenriiepiHiH,
KACHETTEPIHIH  YpHaKTaH-ypIaKKa Y3[iKci3 Oepumim  OThIpybl  Oonbil  TaObuiambl.  TYKBIM
KyalaylIbUIBIKTBIH €Ki MoH1 Oenrimi: 1) TypakTbl, KOHCePBATHBTI OOJIybl, SFHU YpIIaKTaH-YpIaKkKa
ar3ajapAblH HETi3ri Oenriiepi MeH KacHeTTepiHiH e3repicci3 Oepimin oTeipybl. OFaH MbICall peTiHIE
KOWJaH KO3BIHBIH, TYHeJeH OOTaHbIH, OMe/leH KYJIbIHHBIH, UTTEH KYIIIKTIH TYbUIYbIH aTayFa OoNajbl;
Ommaii cericek Omai >KMHAWMBI3, )KYTEePIIiH )KyTrepl oHel, ackabakTaH ackabak >keTiiei T.c.c. TYKpIM
KyalaylIbUIBIKTBIH ~KOHCEPBATHBTUIINIHIH HOTIDKECiHAEC OWUONOTHSIIBIK TYPACPAIH, TIPUIUTIKTIH
TYPAKTBUIBIFbI, OIPTYTACTBIFBI KAJBINTACABI; 2) TYKbIM KyaJaylblLJIBIKTBIH 63TeprillTiri, SFHU
op Typii cebenTep cangapblHaH ar3ajapblH Oenriiepi MeH KacHeTTepl a3bI-KeNTi e3repicKe
yisipaiinel. OraH MBIHIaraH MbIcai Kentipyre 0omnansl. bip oroackiHbIH Oananapsl Oip-OipiHeH a3 aa
OoJica epekiie, e3reme 00J1abl; ericTIKTer1 Oumai, )Xyrepi, apmna T.c.C. 6CIMIIKTep OHIKTIr1, OHIMILIIT1
KarplHaH TypJime. TYKpIM KyaJaThIH ©3repriliTiKTiH HOTIKECIHIE TIPUIIIKTIH caH ajyaH TypJiepi
naiga Gonaibl.

MeauuuHaJIbIK TeHeTHKAHBIH Heri3ri MiHaerTepi — TYKbIM KyaJlaylIbUIBIK TE€H ©3reprilliTiKTi
3epTTeM, TIPUILTIKTIH HET13T1 3aHIbUIBIKTAPbIHBIH CHIPBIH allly, aHBIKTAY.
> AJTaMHBIH TYKBIM KyaJIalTBIH aypyJIapbIH,
> AypynapablH TeHeTHKAJBIK TYPFBIJIaH jKOHE KOPILaFaH OpTafaH TOYeIIiIiri,
> TyKBIM KyaJTalThIH [TaTOJIOTHUSIIAP/IBIH AJJIBIH ATy, EMCY )KOHE JUArHOCTHKAIAY .
e AJlaM reHeTHKAChIH OKY/AbIH €peKIIeTKTepl. AJJaM T€eHETUKAChIH OKBITYbIH 9/11CTEpi:
-eri3 K,
-iepMaToriu(uKa KOHEe MaTbMOCKOTIIHS,
-COMaTHUKaJBIK JKacylllanapAblH T€HETUKACHI,
-0 JISATIHASITBIK-CTATUCTHKAIIBIK,
-OMOXUMHUSITBIK.
e I[uTOreHeTHKANBIK 9MIICTED:
A) anadazanplK xoHE Teno(aszalblKk XpOMOCOMAIAPBIH aHAN31
b) metadazanbik XxpoMocoManapablH aHaIu31
B) mpomeradazanbik XpoMocoManap/bIH aHaIN31
e [luToreHeTuKambIK 9MICTEP/1 XKYPri3y dTANTaphI:
A) metadazanbik XpoMocoMallapabl penaparrapia any
b)npenaparrapast 605y
B) xpomocomainapapl naeHTUGUKaIUsIIAy
e [[uToreHeTHKAaIBIK 3EPTTEYIEP KYPri3yi KOpcery.

e KiIMHHKO-TEHEONOTHsUIBIK 9/1ICTIH KYpPaMbl.

KanHukanpIk-reHeaJorusibik oicti XIX raceipiabiH coHpiHIa @. TanpToH ycbiHFaH. On
TYKBIM KyaJJaWThIH OenriHiH OepulyiH YpIiakTap KaTapblHIa VpIaK KypyFa J>KOHE Kajarajayra
HET13/Ie/ITeH.
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BuoxuMusinibIK  9ic TEHETUKAIbIK  (TYKbIM  KyaJlaWThIH) JKOHE KOpIIaraH opTa
(dakTopiapbIHbIH (KJIUMAT, TaMaKTaHy, OKBITY, TOpOHe koHe T.0.) amamuapiarbl HaKThI Oelruiepaiy
HEMece aypysap/AblH JaMyblHa KOCKaH YJIECiH aHBIKTayFa MYMKIHJIK Oepeti.

TykbIM KyajgauTbeiH aypyaap ken (6000-HaH acTaM OeITijIi) )KOHE KOpiHICTepl dPTYPIIi.
MyHnnaii aypynap eTe CHUpeK Kesjieceli, Oipak oJapblH KONTIriHe OailaHBICTHI OJIAPABIH JKaJIIbI
JKHULTIT1 ©T€ XKOFapPHI.

Omap ©Oacka aypyJapiaaH epeKIIeNeHel, OWTKEHI oIeTTe TYKbIM KyalaWThlH amnmapaTThiH
3aKbIMATYBIMEH OaliJIaHBICTBI ayPYIbIH HAKTHI ce0e01H TabyFa 00Jabl.

AJTaMHBIH TYKBIM KyaJTalThIH aypyIapbIHBIH JKIKTENyl, €H KO KOJIJaHbLIAThIHBI:

1) MOHOTeH/II MEHAENBIIK aypyJiap);

2) XpoMmocoMallapJblH KYPBUIBIMIBIK HEMECe CaHIBIK KalTa KYPBUIYBIHBIH CaJIaphl  OOJIBII
TaOBLIATHIH XPOMOCOMAIIBIK CHHAPOMIAD;

3) MynbTU(HAKTOPIBIK aypyJiap,

4) moctyp:ai eMec, MEHACNbJCH EPEKIIeICHETIH TYKbIM KyaJlaylIblIbIK TYpl 0ap MOHOTEH/IIK aypyJap-
OYJI TOI COHFBI OHKBUIIBIKTA EPEKIICTICHII.

4. Wi1iocTpaTUBTI MaTepuaJI: MOy

https://www.youtube.com/watch?v=0pOY Qxa3UCs&feature=youtu.be 3axonst Mmenz
https://www.youtube.com/watch?v=Xh_ RplAaNBQ&feature=youtu.be moHo, noau, xpom 6onesHn
Koanan6a 1

. OneduerTep

. bakbliay cypakrapsl: (kepi 0ailjiaHbIC)

. AJJaMHBIH TYKbIM KyaJIalThIH aypyJapsl?

. TykpIM KyanaiTelH aypyJsiap KaHIai npuHIunTep OOMbIHIIA JKIKTEne i?

. TYKbIM KyanalTbhIH aypyiapAbl AMarHOCTUKANIAy dicTepi?

. TYKpIM KyalalThIH aypylapAblH aJlJIbIH aly oaicTepi?

. 'eneTukaHbIH OKecCl J1eT KiMA1 alTamMbI3?

. ['eHeTHKaHBIH MeIUIIMHATAFBI MAHbI3bI?

. Toyernci3 TYKpIM Kyayiay Kajiail curiaTTanabl?

. Tipkec TYKbIM KyasnayJIbIH MOH1?

. AlaMHBIH TYKBIM KyaJIaliTBIH aypyJIapblHbIH Maiiga 0oy cedentepi?

0. AnaMHBIH TYKBIM KyaJalTbIH aypyJapbiH emaeyre 6o1a ma?

P OO0 NO OIS, WNPEFEP SN

Ne2

1. TakpIpbIObI: TYKBIMKYaIalTbIH aypyJsap

2. Makcarbl: AJaMHBIH TYKbIM KyaJalWThIH aypyJiapblH OKbIN yiHpeHy. TyKbIM KyalaWTbiH
aypyJiapJbIH 3THOJIOTUSACHIH, TATOTEHES )KOHE AMUIEMUOJIOTUSICBIH OKBII YHPEHY

3. Jlapic Te3uctepi: TykbIM KyanaiiTblH aypyJap - aTa-aHaJapbIHAH ypIIaKTapblHAa OepiieTiH
aypynap. TykbIM KyaJlaUTbIH aypyJiap TeHIIK, XpOMOCOMAJBIK )KOHE T€HOTCHOM/IBIK MY TaIlHsIIap IbIH
OCEpiHEH TeHETUKAIBIK MAaTePUAIIIBIH ©3repyiHe OalIaHbICThl KAJIBITaCIbl.

I'eHeTHKAIBIK JKIKTEY OOMBIHIIIA TYKBIM KyaJalThIH aypyJiap:

o MOHOI'E€H/IK;
. XPOMOCOMAJIBIK;
. MYJIbTH(DAKTOPIBIK (MOJUTeHIIK) OOJIBIT OeTiHe .

MoHoreHai aypyJiap TéHETUKAIBIK aKMapaT >Ka3bUIFaH KYPBUIBIMABIK TEHAEPAIH MyTaIusiFa
yIIsIpayblHaH TybIHAAWABL. byn aypymapasiH yprakrtapra Oepinyi [.MeHnenpaiH TYKbIM Kyanay
3aHJIBUTBIKTApbIHA COWKEC JKYPETIHIIKTEH MEHACNBIACHYII TYKbIM KyaJIalThIH aypy MAEN aTaiajbl.
MoHores i TYpi ayTOCOM.-JIOMHUHAHTTHI (apaxHOMAKTUIINS, OpaXUAAKTUIINS, TTOJIUIAKTHIINS,


https://www.youtube.com/watch?v=0pOYQxa3UCs&feature=youtu.be
https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be
https://kk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://kk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC&action=edit&redlink=1
https://kk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%D1%81%D1%8B
https://kk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0%D0%BB%D0%B0%D1%80
https://kk.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80&action=edit&redlink=1
https://kk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%B3%D0%B5%D0%BD
https://kk.wikipedia.org/w/index.php?title=%D0%93.%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D1%8C&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%90%D1%80%D0%B0%D1%85%D0%BD%D0%BE%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BB%D0%B8%D1%8F&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%91%D1%80%D0%B0%D1%85%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BB%D0%B8%D1%8F&action=edit&redlink=1
https://kk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BB%D0%B8%D1%8F
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T.0. JepTTEP), AyTOCOM.-PEIIECCHUBTI (€Ki, Kei1e YIII HeMepe araiibIH/Ibl HEKEJIECKCH agamaap apachiHia
KU1 Ke3Jece/li; araMMarioOyInHEMusl, aJIKanTOHypus, T.0. AEpTTEp) JKOHE KBIHBICTHIK X- JKOHE Y-
XpOMOCOMAJIAPMEH TIpKECKeH (TeHre OalJIaHBICTBI epPKEK aybIpajbl, al aypydsl oWen axam
TachIMaIaiIbl; reMoruIns, T.0. AepTTEP) TYKBIM KyaJalThIH aypyJsiap O0JIbI OeJiHe .

XpoMocoMadbIK  aypyJap reHOMIBIK  (XpoMocoManap  CaHbIHBIH  ©3repyi)  JKOHE
XpOMOCOMAIBIK (XpoMocoMallap KYPbUIBICBIHBIH €3Tepyl) MyTauusaapra 0aiIaHbICThl KAJIbIITACA IbI.
Kui ke3aeceTiH XpoMocoMa aypyJIapblHBIH KaTapblHa TPUCOMUSUIAP KaTalbl. by ke3me xpoMmocoma
JKYNTApbIHBIH OIpiHAE KOChIMIIA 3-Xpocoma maija Oosanasl. Mpicansl, JlayH aypybiHaa aytocom. 21-
xKyn OoiibiHIIa Tpucomus Oosca, [laray cunapomsinaa 13-xxynra, DnBapc cunapoMbiaaa 18-xyOsiHaa
Oonazasl. ['lameTorenesae MeHo3bIK OOMHYIIH Oy3bLIyblHA OalIaHBICTBI SHEIACP/IC KBIHBICTHIK X —
XpoMocoMaliapabiH Oipeyi Oommaca, lllepemeBckuii-TepHep CHHIPOMBI, KepiciHIIe Oip XpOMOCOM
apTeIK Oonca — Tpuruio-X (ep amampapaa Kmaiindenbrep) CHHIPOMBIHBIH KaJbIITaCybIHA OKENIEIl.
XKacer 35-TeH ackan oiienepaAin Oana KeTepyiHae HOpECTeNepAiH XPOMOCOM. aypyMeH Tyy KayilTiTiri
KOFapbl OOIA/BI.

MyabTH(aKTOPABIK aypyJap OipHelle reHHIH MyTalusFa YIIbIpaybl MCH 63apa OpEKeTTeCy
HOTWDIKECIHIe, aypyFa Oeiimzenyi apTKaH Ke3Jie JKOHE KopIlaraH opTa (aKTOpJIapbIHBIH dCepiHe
OaJTAaHBICTHI TYBIHIAMIBI.

MyHpai aypynapra

. oJarpa;

o KaHT qualerTi;

. TUNIEPTOHUS,

. aCKa3aH koHe 1IIEKTIH OMBIK Kapachl,

. aTEepPOCKIIEPO3;

. KYPEKTIH UIIEeMHUSI aypybl, T.0. )KaTabl.

TykbpIM KyanaThiH aypyJap/blH Oy TypiHiH maijga 6omy ce6ebi ol TOJIBIKTal aHBIKTAJFaH KOK.
TykbIM KyanalTelH aypynap/ibl KIMHUKAJIBIK JKIKTEY MaTOJIOTUAJIBIK ©3repicTepre YIIbIparaH opraHiap
MEH XyHenep OOWbIHINA Xypriziieai. Mpicanbl, KYHKe JKOHE IHIAOKPUHIIK KYWEHIH, KaH aifHaIbIM
KYHeCiHIH, OaybIpJblH, OYMpEKTiH, TepiHiH, T.0. OpraHaapiblH TYKbIM KyalaWTbhlH aypyiapbl A€l
KIKTEIEIl. PecniyOnukana TYKBIM KyaJlalThIH aypyJapbl aHbIKTAY, emaey
KYMBICTApPbIMEH HEBPOJIOTHS, TEPAIUsl, XUPYprus KIMHUKaIap MEH aypyxaHajap aifHasbICa bl
4. UnarocTpaTMBTI MaTepuas: MOy
https://www.youtube.com/watch?v=Xh RplAaNBQ&feature=youtu.be moro, nonn, xpom 60ne3Hu
Koananoa 1
5. Oneouer:
6. bakbliay cypakrapsbl: (Kepi 0aily1aHbIC)
1. AnamMHBIH TYKBIM KyaJIJaWTBIH aypyJiapbl?
TykbIM KyanaiTelH aypyJsiap KaHJai npuHIMOTep OOMBIHINIA JKIKTEe i?
TyKbIM KyanalThIH aypyiapAbl AMarHOCTUKANIAY dicTepi?
TyKbIM KyanaiTblH aypyJapIblH aJIIbIH aly daictepi?
I'eneTnkaHBIH JKecl el KiMal aiiTaMbI3?
I'eHeTHKaHBIH MEIUIIMHAIAFBl MAHbI3bI?
Toyenci3 TYKpIM Kyasiay Kajai cumaTTaiaabl?
Tipkec TyKbIM KyanayJblH MoH1?
AnaMHBIH TYKBIM KyaJlalThIH aypyJlapbIHbIH Haiiia 601y cedenrepi?
0. AnaMHBIH TYKBIM KyaJalThIH aypyJiapblH emaeyre 6oia ma?

BO0NoGMWN


https://kk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D1%82
https://kk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0&action=edit&redlink=1
https://kk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BC%D0%BE%D1%84%D0%B8%D0%BB%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%94%D0%B0%D1%83%D0%BD
https://kk.wikipedia.org/w/index.php?title=%D0%9F%D0%B0%D1%82%D0%B0%D1%83_%D1%81%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%AD%D0%B4%D0%B2%D0%B0%D1%80%D1%81_%D1%81%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%A8%D0%B5%D1%80%D0%B5%D1%88%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9-%D0%A2%D0%B5%D1%80%D0%BD%D0%B5%D1%80_%D1%81%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC%D1%8B&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%BB%D1%8B%D2%9B_%D0%B0%D1%83%D1%80%D1%83%D0%BB%D0%B0%D1%80&action=edit&redlink=1
https://kk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B0%D0%B3%D1%80%D0%B0
https://kk.wikipedia.org/wiki/%D2%9A%D0%B0%D0%BD%D1%82_%D0%B4%D0%B8%D0%B0%D0%B1%D0%B5%D1%82%D1%96
https://kk.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%BE%D0%BD%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%90%D1%81%D2%9B%D0%B0%D0%B7%D0%B0%D0%BD
https://kk.wikipedia.org/wiki/%D0%90%D1%82%D0%B5%D1%80%D0%BE%D1%81%D0%BA%D0%BB%D0%B5%D1%80%D0%BE%D0%B7
https://kk.wikipedia.org/wiki/%D0%98%D1%88%D0%B5%D0%BC%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B2%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%B0%D0%BF%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%A5%D0%B8%D1%80%D1%83%D1%80%D0%B3%D0%B8%D1%8F
https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be
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Ne3

1. TakbIpbIObI: XpoMocoMalbIK aypyiap. [ITBA.

2. MakcaTbl: ©3repriluTiKTiH aaM MaTOJOTHACHIHAAFBI POIli; XPOMOCOMAIIBIK JKOHE EPeKIIe TYKbIM
KyaJJaWThIH aypyJIapIblH Maijaa OONYybIHBIH TE€HETHKAIBIK MeXxaHu3MmaepiH 3eprrey, JITBA-HbIH
MFBIHACHIH aIlly.

3. Jlopic Te3ucTepi: XpoMocoMabIK aypyJap Aen — KIMHUKAIBIK CUITATTAphl )KaFbIHAH TYPJIIIIe
OOJIBIN KeNeTiH agamaap MaToJOTHICHIHBIH YJIKeH Oip ToObIH altambl3. OmapasiH 0opiHiH cebentepi
01p — 0J1 XpOMOCOMAJIBIK HE T€HOMJIBIK MyTalusuIap 00l Tabbulabl. XpOMOCOMAIBIK aypyJiapablH
0acka TYKbIM KyaJlaliTBIH aypyJapAaH epekmierniri — onap ['. Menaens 3anaapsiHaH e3remnie KoJIMeH
TyKbIM Kyanaiiabel.Kasipri kesgeri cumarranraH 100-re >kybIK XpOMOCOMANBIK aypyiapablH 95-i
HETi3IHEH 5 XpOMOCOMANBIK aybITKy HBICAaHAapblHa ToH Oomamel: 13, 18, 21 xpomocoma
tpucomusnapsl, lllepemesckuii—Tepuep cunapomsi (45, XO), Knaitnbensrep cunnpomsl (47, XXV).
XpomocoMalbIK aypyJaapAbIH naiijaa 601y MexaHu3mjepi.

Kenrteren xpomMocoMalsbIK aypysiapiblH Haiina 0osryblHbIH OacTbl ce0e0i — TapuXu, 3BOIOLHUSIBIK
KaJbIOTAaCKaH OKYHEHIH — KapHOTMNTIH e3repyi, SFHM XpOMOCOMa CaHJApPbIHBIH HE
XpOMOCOMaJIap/iblH  KYPBUIBIMBIHBIH ~ Oy3blIybl  Oosbil  TaObu1anbl.byn  pamynarbl  aHOMAMs,
XpOMOCOMa CaHbl MEH XpOMOCOMa KYPBUIBIMBIHBIH Oy3bUIbICBIHA OalIaHBICTRI Tya OiTKEH
NATOJOTUSIIBIK YKaFdai.

Bemnineni:

-COMaJIBIK acylaiapa ayTocoOMaJIblK CHHAPOMIAPp.

- XKBIHBIC JKaCyIIaIapbIH/IaFbl TOHOCOMIBI CHHIPOM/IAP.

XpoMocoMIbI NATOJOTUSIHBIH JKIKTeJYIHIH 3 npuHIumi Oeriii:

1. Benriuii XxpoMocoMaHblH MyTallMsAChIHA CUIIaTTama.

2. MyTanust eTKeH *kacyllla TUITIH aHbIKTay (rameraiap, 3urora).

3. MyTanus 6TKeH YPIaKThl aHBIKTAY.

XpoMOCOMAIBIK CHHAPOMAAPABbIH KINHAUKAJIBIK KOPIHicCi:

1. XKyKTuiK Ke31HJer1 aCKbIHY — Cybl KoIl (MHOTOBOJIHE)

2. bac Mubl MeH OeT oNmNeTiHIH AaMybIHAaFbl Tya OiTKeH akayniap. bac Mesmepi Kimipek
(Muxpouedanvs). Manaaiibl ToMEH OpHaJIaCKaH .

3. Ke3 KybICHI - KbICBIHKbI, aHO(DTATbMUS

4. Kysiak KankaHimachl aeopMaiiusira yibiparaH.

5. YcTiHri epiHi MeH TaHAaibl KBIPBIK.

6. [mki Mymenepinae akayyiap — *KYPEKTiH KalTapbIChIHBIH KEMICTIT, KbIHBIC MYLLIENIEepiHiH, Oyipek
(KMCTBI) aHOMAJIUSACHI. SKaTBIPIBIH UMEK O0JIyBI, KOCBIMIIIA KOKOAYBIP.

7. Kon koHe asiK caycaKTapblH/1a KOTICAyCaKThUIBIK.

8. Kerreren Oananap Oip jxacka JieiiiH, eMipiHiH ajgFamksl KyHjaepi eneai (95%).

9. 2% oamanap 10 xacka aeiin emip cypei.

JIMarHOCTHKAChl — XpOMOCOMAHBI 3€pPTTEY.

4. NunlocTpaTuBTI MaTepuaJi: oy
https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be moHo, nonn, xpom 6onesHn
Koaman6a 1

5. Onedner:

Ka3zak tisinge:

Herisri:

1. KueTkaHbIH MOJEKYIaIBbIK OMOJIOTHUACHL. 2 T. : OKYJBIK / b. AnpOepte [1.0.] ; aFbUIIIBIHTLL ay. O.
Epexernos. - 6- 6ac. - Anmarsi :[layip, 2017. - 660 6. c.
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Buomorust sxoHe Omoxumus Kadenpacel 46/
Jlopic keuei 16ertiy 1 6erti

2. Batyrova, K. l.Inttroduction to biology = Beenenue B 6uosoruto : textbook / K. I.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. MonekynansikOuonorus: okyibik / K. I1I. Hyprassl, Y. K. bucenos. - Anmatsl
:9Bepo, 2016. - 428 Ger.

7. EcupkenoB, M. M. MonekysipHas Onosorust KieTku: yue6. mocooue / M. M. Ecupkenos ; M-Bo
3npaBooxpanenus PK; Yue6.-metoanueckoe 06-uue meq. By3oB PK. - Kaparanga : UIT "U3a-Bo
AKHYP", 2013. - 146 c.

8. Obunaes, C. A. MoekynanbIKONOIOTUsKOHETeHEeTHKA: OKYJBIK / C. A. Obuaes. - 2-0ac. Ty3er.,
*oHeTOoNbIKT. - IIpmvkent : JKILIC "Kiramn", 2010. - 388 Oet c.

9. Ipuruapn, Jopuan . Harnsanas mequnuHckas renetuka: yuaeb.mocodbue / Jlopuan Ix.
[Tputuapa, bproc P. Kopo ; nep. ¢ anrin. mox pen. H. I1. boukosa. - M. : I'D0OTAP - Menua, 2009. -
200 c.

Kocbeimina ogedunerrep:

1. MymunoB, T. A.MonekynsapabikOuonorusserizaepi: Jjekmusmap kypesl /  T.A.MyMuHOB,
E.V .KyannsikoB,M.E.Kynmanos ; ka3.tur.aya.H. M. ManneibaeBa, T.A.MymuHoB. - Anmarsl : Jlutep
[Tpunt. Kazaxcran, 2017. - 388 6. c.

2. OCHOBBI MOJIEKYJISIPHOM OMosoruu: Kypce seknuit / mox pen. T.A.Mymunos ;T.A.MymuHoB [u ap.]. -
2-e u3.., uctp. u jom. - Anmartsl : JIutep Ilpunt. Kazaxcran, 2017. - 556 c.

3. KyanneikoB, E. ©. HerisriMmonekynaiblk—TeHETHKAIBIKTEPMHUHICPAIHOPICIIA-KA3aKIIaco3/ir -
Anmarsl :9Bepo, 2012. - 112 Ger

4. MymunoB, T. OCHOBBI MOJIEKYJISIPHON OMOJIOTHH : KypcC JIeKIUi. - Anmatsl : Dddekt, 2007
JIeKTPOHABI OaChLJIBIMAAP:

1. Axynenko, JI. B.buomorusi MemuuuHaIbIK TEHETHUKA HET3AEpIMEH [DIEKTPOHHBIA pecypc]
MeJI.yuyrIInienep MeH Koulemkaepreapt. okyislk / JI. B. Akynenko, 1. B. Yrapos ; kazakrin. ayn. K.
A. EctemecoBa. - DeKTpoH.TeKCTOBbIE AaH. (43.6M0). - M. : TDOTAP - Menna, 2016. - 416 6. c.

2 Kynwsb6aeBa, b. J)K. MeToasl reHOMHBIX TEXHOJOTHH [DnekTpoHHBIH pecypc] : dekuuit / b. XK.
Kynnb6aeBa, M. M. Ecupkenos, A. A. AMupOeKoB. - D11eKTpoH.TeKCTOBbIe J1aH. ( 578 MO). - LlIpiMkeHT
:b.m.,2012. - 70 c. 1. onT.IMCK

3.XonmacoBK.T.)XKacymaHsIHTYKBIMKYaJIayHET 131 HIHKYPBUTBIMBIMEHKBI3METI [DnexTpoHabsIpecypc]
:okyKypauibL.- [lIeimkenT, 2012.- 1 am.ont. quck (CD-ROM)

4 Kynwb6aeBa, b. XK. I'enernueckuit matepuan kiaetku. CTpykTypa 1 GyHKIUH [DIEKTPOHHBIN pecypc]
: yue6.mocooue; FOKI'DA. - Dnextpon.TekcToBbie naH. ( 24,0 M0). - [llemmkenT : b. u., 2011. - 173 s
onT.auck (CD-ROM).

5.Kyneb6aeBa, b. XK. Ilatonornuyeckast anaromust reHoMa [DIeKTpOHHBIN pecypc] : y4el.-HarisaHoe
1moco0. - DnekTpoH.TekcToBbie aaH. ( 0,98 MO). - lsmvkent : b. u., 2011. - 86 c. ai1. onr.auck (CD-
ROM).

6. KymnpbaeBa, b. XK. HMuHpopmannoHHBIE MaKpOMOJEKYJbl, BelKu W HYKICHHOBBIE KHCIOTHI.
CrtpykTypa u QyHKIMH [DAEKTpOHHBIH pecypc] : ydeb.mocobue; FOKI'DA. - DnekTpoH.TEKCTOBBIE
nas. ( 17,7 M0). - lIeivkent : b. u., 2011. - 135 ¢. a1. ont.auck (CD-ROM).

DJIEKTPOH/bI epeKTep 6a3ajapsbl
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Buomorust sxoHe Omoxumus Kadenpacel 46/
1 | DaexkTpoHBI KiTanxaHa http://lib.ukma.kz
2 | PecnyGunKanbIK aKOFapbl OKY OPBIHAAPHI http://rmebrk.kz/
APAJIbIK 3JICKTPOHAbL KiTamxaHa
3 | «Ctynent kerecurici» Megumuaansik 2KOO http://www.studmedlib.ru

AJICKTPOH/bI KiTanmxaHackbl

4 | «Ilaparpad» aknapaTThIK Xyiie « Meaumunay https://online.zakon.kz/Medicine

Oeimi
5 | FeuibIMu 2JICKTPOHIBIK KiTalIXaHa https://elibrary.ru/
6 | «BooksMed» 351eKTpoH/IbI KiTallXaHaChI http://www.booksmed.com
7 | «Web of science» (Thomson Reuters) http://apps.webofknowledge.com
8 | «Science Directy (Elsevier) https://www.sciencedirect.com
9 | «Scopus» (Elsevier) WWW.SCOPUS.cCom
10 | PubMed https://www.nchi.nlm.nih.gov/pubmed

HNurepHer-pecyperap:
1. I'eneruka. Yuebnuk st BY3os/Ilon pen. Axamemmka PAMH B.W. WBanosa — M.: HKI]
«Axanemkaura», 2011-638c.: .
2. MymkambapoB H.H., KysnenoB C.H. MomnekymnsipHast Ouosorus. YdyeOHoe mnocoOue st
CTYJICHTOB MEJIMLIMHCKUX BYy30B,3-¢ u3a-e¢, Mocka: Hayka, 2016, 660c.
3. V. Kunar, M. Kammunrce. OcHoBel reaeTuku — M.: Texaocdepa, 2009 r.
4. KypuanoB.A. ['eneTnka yenoBeka ¢ OCHOBaMH o01IeH reHeTuku: yueb. nocooue -CII6, 2009r.
o. Ansbeptc b. ,bpeit /1., Xonkun K.OcHOBBI MOJIEKYJISIpHON OHOJIOTHM KJIETKH. Y4eOHOe
U3JlaHue. 2-€ U3J., uclp., nnep. ¢ auri. 768ct. 2018r.
6. Crupun A.C. buocunres 6enko, Mup RHK 1 nmponcxoxaenne sxu3HH.
7. Cnupun A.C. MonexynspHas Ouonorusi. Ctpykrypa pubocom M OuocuHTe3  Oenka. — M.:
(27K TPOHHBIN yUeOHUK).
6. bakbliay cypakrapsbl: (Kepi 0aily1aHbIC)
1. TykbIM KyasiaiiTelH aypynap. TyblHIay MEXaHU3MEPI.
2. XpoMOCOMAIBbIK aypyJIap/IbIH KIKTeIyi.
3. XpoMocoMaJbIK aypyiap:
X-XpoMOCOMa MOHCOMUSICHIHBIH CUH/IPOMBI,
Epnep men oltennepaeri X-xpomMocoMa MOJIMCOMACHIHBIH CHHAPOMBI,
VY-XpoMocoMa noJMCOMAChIHBIH CUHAPOMBI,
AyTOCOM/IbI MOHOCOMUSI CUHAPOMBI
AyTOCOM/IbI TOJUCOMUSI CHHAPOMBI,
. Epexitie (nacTyp:ii emec) TYKbIM KyaJlalThIH aypyiap THIITEpI:
KBIHBICTICH TIPKECKEH TYKBIM KyaJalThIH aypyJiap
MUTOXOHJIPHUSUIBIK aypyJiap,
TeHOM/JIBI UMIIPUTHHT aypyJiapsbl,
YIIHYKJICOTHUTI KalTallaHaThIH SKCIIAHCHUSUIBIK aypyJiap,
MPUOHBI aypyJiap.
3aT ajIMacyAarbl TYKbIM KyaJalTblH aypyJsap
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