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Nel
1.TakpIpbIObl: Monekynanblk OWONIOTHS KOHE MEAMIMHAIBIK TeHeTHKara Kipicre. AKYbI3 >KoHE
HYKJIEUH KBIIIKBUIAAPBIHBIH KYPbUIBICEI MEH KbI3MeTi. ['€HeTHKaNbIK akmapaTThlH Oeplly >Koyigapsl
KOHE PETTENy MEXaHU3MIepi

2.Makcatbl: MoJieKyajablK OMOJIOTHS JKOHE MEIUITUHAIIBIK TeHETHKA MTOH1 MEH MIHJETTEp1 TypaJibl
TyciHik 6epy. Mb xone MI" oTaHABIK %oHE IIET eiep/ie JaMybl, KbICKAIA aMy TapHUXBbI.
Hopirepnepai naspnay xyieciaaeri Mb sxone MI™ MaHBI3ABUIBIFBL. JKacylIaHbIH aKMapaTThIK
MakpoMoJeKyJanapsl - akybizgap MmeH H.K. Typainsl Tycinik 6epy. AKybI3[IbIH OacTanksl
(moMmenTUaTep), KIHII )KOHE YIIIHII KYPBUIBIMBL. DonauHT xoHe DonmauHr (hakTopiiap

3. Japic Te3ucrepi: Monekynaablk OWOJIOTHS - OWOJIOTHSIIBIK FHUIBIMIAD KEIIEHI. T€HETHUKAJIbIK
aKmaparThl cakTay, Oepy j>KOHE OTKI3y MEXaHM3MJEpiH cakTay, OuononuMepiepiaiH (aKybl3gap MeH
HYKJIEUH KBIIIKBIIIAPBIHBIH) KYPBUIBIMBI MEH KbI3METTEPIH 3€PTTEHII.

MornexkynanslKk OHOJIOTHSI Tapuxu OWOXUMHSIHBIH Oip cajlackl peTiHAe mMmaiga OoJbl.

MornexynanslK OMOJIOTHSHBIH TyFaH KYHI 1953 KbpUIIbIH coyipi OOJNBIN caHamambl, OJ Ke3/e
Jxeiime JI. Yorcon men @pancuc Kpukriy Jynmexysinik xypHansinga JHK monekymaceiHbIH
KCHICTIKTIK MOJETIH YChIHFaH Makajachl MIbIKKAH. byl Mozenpai KypyFa HeEri3 peHTreHIK
nudpakiusaHel Tangay OoibIHINIA XYMbIC 0oyiabl, oraH Mopuc X.®. YMIKHHCOH >koHEe Po3zamuun
@DpaHKINH KATBICTHI.

Byt ambuibiM BUpycTap MEH OakTepusuIapAblH TeHETHKAchl MEH OMOXMMMSCHIH 3€pTTEY/iH
y3aK Ke3€HIMEH JTalbIHIaIIIbI.

1928 xpuibl @penepux ['puddur angpiMeH KbUTy OCEpIHEH ONTIPIAreH OaKTepusIapAblH
CBIFBIH/IBICHI KaYIITI eMec OaKTepHsuiapFa NaTOreHAUTIK OeNriciH 6epe anaThIHIBIFbIH KOPCETTI.

bakTepusinapplH TYpieHYIH 3€pTTeyACH KeHiH MaToreH Al Ta3apTyFa oKen/l, OJ KYTKEHAEH,
aKybl3 €MeC, HYKJIEMH KbIIIKbUIBI Oonjapl. HyKkiIenH KbIIKBUIBIHBIH 631 KayilTi eMec, Ol
MUKpOaF3ajiap/blH MaTOTeHIUIINT MeH Oacka Ja KacCHeTTepiH aHBIKTAWThIH TEHIEpAl FaHa
TacbIMaIdaubl.

XX racelpAblH S0-1111 KbULIAPbl KOPCETUIreH, OaKkTepusiap/ia IPUMUTUBTI JKbIHBIC MPOIIecCi
6ap, onap xpomocomanslk emec JIHK, masmunanap anmacyra kaOinerti. [Inasmunrep/iH ambuIysl,
COHJIaif-aK TpaHCHOpMAIUSIIAHyY CHSIKTHI MOJICKYJIAJIbIK OUOJIOTHsAAa KEHIHEH TapalfaH TUIa3MUATIK
TEXHOJIOTUSHBIH HETI31H Kypajabl. OjicTeMe YIIiH Tarbl Oip >xaHanblK, 20 FachIpAblH OacbiHzIa
OakTepusi BUpycTaphl, bakrepuodarrap Tadbbuiapl. Darrap COHBIMEH KaTap T€HETHKAJIBIK MaTepUasabl
O0ip OakTepusyIBIK JKAaCyIIaJaH eKiHII jkacymara Oepe amanbl. bakrepusmapasiH — (as3aibik
nHpeknuscel 6akrepuanasl PHK kypamsiabiy e3repyine okeneni. Erep PHK kypawmsr azacei3 6osnca,
6akrepusiblk JTHK kypambina ykcac 6omajsl, nnpexuusaan keitin PHK 6akxtepuodar JIHK-Fa ykcac
6onanpl. Ocputaiiia, PHK kypsuibiMbl JIHK  KypbUTbIMBIMEH aHBIKTaJaTBIHBI aHBIKTAIABL. O3
Ke3€TiH/e Kacylaigap/a akybl3 CHHTE31HIH KbuigamasiFsl PHK-aKkybI31bIK KeleHaepAiH Meepine
OaitnanpicThl. COHBIMEH MOJIEKYJIAJBIK OMOJIOTUSHBIH opTaiblK gorMacel Kypsuiasl: JJHK < PHK —
aKybI3. MoseKyIaablK OMOJIOTHSHBIH OJIaH 91 1aMybl OHBIH 9JIICHAMACBIHBIH JaMybIMEH KaTap *KYpAi,
atan aiWtkanna JIHK-ubiH Hykieotunarep Ti30eriH aHbIKTay ojiciH oiyan TalOy (B. ['mnbepr nen
@.Cenrep, 1980 x. Xumus canaceiHgarbl HoOelb CBHINBIFEI), COHBIMEH KaTap TeHAEp/IiH KYPBUIbIMBbI
MEH KBI3METIH 3epTTey CallaChIHAAFbl JKaHa ambUIBIMIAp (KapaHb3: TEHETHKa Tapuxbl). XXI
FacelpAbIH OachkiHAa agam3arThiH Oapiblk JIHK-HBIH JkoHe MeaMIIMHA, aybUIIIApyallbUIBIFBI JKOHE
FBUIBIMM 3€pTTEyJiep YIIIH ©Te MaHbI3Ibl 0Oacka ar3anapiAblH OacTanKbl KYpPbUIBIMBI —Typajbl
MOIMETTEp abIH/bI, HOTHIKECIHIE Ouonorusaa OipHemie jkaHa OarpITTap maiga OONAbl: TEHOMHKA,
OmonH(pOpMaTHUKA JKOHE T.O
4. UnaocTpanusibl MaTepuaiiap:
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Tpuodocdaruzomepas (epmMeHTi MbICATbIHAA AKYBI3AbIH VIIHII PETTIK KYPbUIBIMBIHBIH
kepiHici. Cox jkaKTa «TasKIIa» MOJAEI, OapiblK aToMaap OCHHEICHTeH KOHE OJIAPIBbIH apachIHIaFbl
Oaitmanbic Oap; TycTep AMeMeHTTep i kepceTeai. OpTachlHaa KYPhUIBIMIBIK MOTHBTEp, O-IIIApaTIaap
XKoHE [-KypbUIbIMIAp OCHHENICHIeH, BaH-JCP-BaadbCTiH AaTOMJIBIK PAIUYChIH €CKEPEe OTBIPHII
CaJIBIHFaH: TYCTEp YYacKEHIH HEri3ri OEJICeHIUIIrH KOpCceTe/i.

AKYBI3AapJbIH KYPbLIBIMIBIK JAeHIei:
1 - Gipinmigik, 2 — exkiHmrijik,
3 - YmiHmimik, 4 TepTiHmiIik

W cxnopvaTe onsga-
2 cnos cnupens
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5.91e0meT: KogaHOaHbI KapaHbI3

6. bakbliay cypakTapbl: (Kepi 0ail1aHbIC)

1. 'eHOMMKA XOHE MPOTECOMHKA

2. Mb xxone MI' namybIHIaFbl OTaHBIK JKOHE MIETEN K FATBIMIAPIbIH POl
3. AKybI3AapABIH KYPBUIBICH )KOHE KbI3MET;

Ne2
1.TakpIpbIObI: Perumukariusi, TpaHCKPUTIIHS, TPAHCISIHUS MexaHu3maepi. [IpokaproTTapaarsl reHep
JKCIIPECCUACBIHBIH peTTenyiHig OIIEPOHJIBIK TUIIOTE3aChl. DyKapuoTTaparsl reHep

HKCHPECCHUSICHIHBIH PETTETy MEXaHU3MJIEPI.
2.Makcatpl: [ eHeTHKaIBIK aKMapaTThIH JKa3bUTYhl )KOHE OHBI 9pi Kapai jKy3ere achlpy MpHHIUITEPI
TypaJbl TYCIHIK 6epy
3. Jdapic Te3ucrepi: JHK penauxauusico! - JJHK MonexymacbiHbIH €H MaHBI3IbI KACUETTEPIHIH O1pi —
OHBIH ©3[IrHeH eKi eceneHyi (perummkauusianysl). JJHK pennukanusanysl cangapblHaH TYKbIM
KyaJlaymbUTBIK aKmapaT YprakTaH - YpIaKkKa e3repicci3, Terne — TeH MeJepae OepuIin, ypruaKTapIbH
Kanracybl KamTamacei3 etineai. JIHK permukanusce! sxacymia HUKIIHIH S — CHHTETUKAIBIK Ke3eHIHe
xky3ere acanbl. ConsiMeH Katap, JIHK-ma xoaTanraH TeHETHKaNBIK MaTepuai €Ki ece apTalbl JKOHE
KeliHnri OeiyliHy Ke3iHAe aHanblK okacymanap Oemineni. JHK permmkamuscein 15-20 typi
aKybI3JIapAaH TYPaThIH Kyp/eii (epMEHTTIK KeIlIeH KY3ere achlpaibl.
Tpaunckpunuus (yat. transcriptio — xkemipin >xa3y) — JAHK wmioekynacklH MaTpuma periHzue
naiganansin, PHK monekynacein cunte3ney. backa ce30eH aliTkanaa reHeTukaiblk aknapartel JJHK-
nad PHK-ra aysICTBIpY.

Tpauckpunuus JJHK-toyenni PHK-nonumepasa ¢pepmentimen katanuz-aeneni. PHK cunresi 5'-
yirbiHaH 3'-yuiel 6areIThiHAA Kypeni, staun PHK-onnmepasa depmenti [JHK monexynaceiaga 3'->5'
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OarpIThIHAA KO3FasIaAbl. TpaHCKPHUIIKS WHUIMAIMS, SJOHTAUs, TEPMUHAIMS CaThUIapbIHAH TYPAIbl.
['eHeTuKanbIK OCIICEHILTITIH peTTel any Kabimeri Oap ar3anap, CHIPTKbI OpTa ©3TepicTepiHe >KaKChI
Oeliimzaene anaapl. MyHail perTeyi xKyienep 0apiblK 3yKapuOTTHI )KOHE MPOKAHOTTHI jKacylaiapra
ToH. ['eHnmepain OenceHAUTIrH (IKCIPECCUSACHIH) PETTEY/IIH HAKThl TeTIKTEepiH 1961 xpuibl dpaHIy3
seprreymriiepi @pancya [[xeiikod nen XXak Mono opHatkaH. Onap KeWiHIpEK KIACCHKAIIBIK eIl
aTalifaH «ONEPOH» THUIIOTE3aChlH YCBHIH/BI, OHBIH aBTOpiapbl HobOenb chlilibiFbiHa Me 60161, Ochl
3epTTEeY/liH HETi31HJIe aJIFall PET OMEPOHHBIH KYPBUIBIM/BIK jKOHE (P)YHKIIMOHAJIbI YHBIMBIHBIH MOZET1

xacanabl. Kasipri yakpITTa OepoH TEOPHUSICHI SKCIIEPUMEHTAJIbAbl PACTAy aJlJIbl.
4. MiumocTpanus/ibl MaTepuaaap:

AHK-nonumepasza lll

Hanpasnenue TpaHckpunumm

Pennmukanus Tpanckpunuus

OnepoH TYKbIpbIMIaMaChIHA COMKeC aKybI3 (pepMeHTTepiHiH OMOCHHTE3IiH peTTey
ChI30aHYCKACBI
5. 9nebdueT: KomaHOaHbI KapaHbI3
6. bakbliay cypakrapsl: (kepi OaitinaHsbic)
1. Peanmukanus akropiapsi?
2. Tpanckpumnuus pakropiaapsi?
3. Tpaucnsnus gaxkropaapsl?

Ne3

1. TaxpipblObl: MenuuuHanblK TeHETUKara Kipicme. TyKbIMKyajaaylIbLIBIKTBIH XPOMOCOMAJIBIK
TEOPHUSACHI

2. Makcatbl: ['eHeTHKa TOHI MEH MIHJETTEpl, OHBIH MEAWIIMHAJAFBl POJli Typallbl TYCIHIK Oepy;
I"."Mennenb (AMCKpETTI TYKbIM Kyanay) xkoHe T.MopranHbIH (TIpKeC TYKbIM Kyajiay) 3aHIaphl.

3. Adpic Te3ucrepi: MemumHambIK TeHETUKAHBIH MIHIETTEPI - aTa-aHaIap apachblHIa OCHI aypyJiap bl
TachIMaJAAyIIbUIApAbl JIep Ke3iHIE aHbIKTay, aypy Oananapabl aHBIKTAy >KOHE OJapbl eMmjey
OOMBIHIIIA YCHIHBICTAp JKacay. | eHeTHKaNbIK KOJIMEH TYbIHAAFaH aypyJap/blH aJlbIH-aIyaa
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TCHETHKAIBIK MEIWLIMHAIBIK KEHECTep MEH IpEeHATalbIbl TUAarHOCTUKA MAaHBI3AbI POJ  aTKapaJbl
(sFHU, aF3aHbIH JaMYBIHBIH aJIFalllKbl CaTBICBIHIA AaypyJiapAbl aHbIKTay). AJaM T'€HETHKAChl
agamaapaarel  OeNriiepAiH TYKbIM Kyallay epeKIICNIKTEpiH, TYKbIM KyaJalThIH aypyJiapabl
(MEeIUIMHANBIK TeHETHKA) XOHE aJaM MOIYJSALUSIAPBIHBIH T€HETHUKAIBIK KYPBUIBIMBIH 3€pPTTEHI.
AJlaM TEHETHKAachl - Ka3ipri 3aMaHFbl MEIUIIMHAHBIH TCOPHUSIIBIK HETi31 KoHE Kasipri JAeHCaYJIbIK
cakray canacel (CIIN/, YepHoObLIB).

bipueme MbIH TeHETHKaNBIK aypyiap Oenrim, omap 100% npepiik amaMHBIH T€HOTHITIHE
OailIaHBICTHI.

I'enoTunke ne, KopllaraH opTara Ja OalIaHBICTBI aypysap Oap: UIIEMHSUIBIK aypy, KaHT
nuaberi, PeBMATOMATHI aypyJjiap, acka3aH MEH OH €Ki el IMIeKTIH OWBIK >Kapachl, KONTEereH
OHKOJIOTHUSIIBIK aypyJiap, Mu30(peHus koHe 0acka MCUXUKAIBIK aypyJiap.

TyKBIMKyanaymbUIBIKTEIH XPOMOCOMAJIBIK TEOPHUSCHI - OYJI TEOpHs, OFaH COMKeC jKacymia
SIIPOCHIHBIH KYpaMbIHAAFbl XpOMOCOMaap TEHIEP/iH TachIMaJAayIIbIChl OOJBIN TaObUIAIBI KOHE
TYKBIM KyaJIayIIbUIBIKTBIH MaTePHAIIBIK HETI31H KYpaIbl, SFHHU ar3ajapAblH OipKaTap ypriakTrapIarsl
KaCHETTEPiHIH Ca0aKTaCThIFBl  OJIAPJBIH ~ XPOMOCOMAJIAPBIHBIH  Y3MIKCI3MINIMEH  aHBIKTaJIaJlbl.
TYKbIMKyanaymbUIBIKTBIH ~XPOMOCOMAJIBIK Teopusichl XX FachIpAbIH OachlHOa Taiga Ooabl.
XKacymanblk Teopusra HETI3ACNTeH >KOHE THOPHAONOTHSUIBIK Taujayjla ar3ajiapAblH  TYKbIM
KyaJIaUTBIH KaCHETTEPiH 3€pTTeY YIIIH KOJIaHBUIFaH.

TyKbIMKyanaymbUIBIK XpOMOCOMa TEOPHUSICHIHBIH HET13T1 epexenepi:

TCHETHKAIBIK JKOHE IUTOJOTHIBIK KapTajapAbl CalbICTBIPy TYKBIM KyaJayHIBUIBIK XpOMOCOMa
TEOPHUSACHIHBIH HET13T1 epexesepiH TYKbIpbIMIayFa MYMKIH/IK Oepei:

I'ennep xpomocomanapaa nokanu3anusiianFad. COHBIMEH KaTap op TYpil XpoMocoMmasiap/ia TeH eMec
reagep Oap. CoHBIMEH Karap, op TOMOJOTHSIIBIK €MEC XPOMOCOMAaHBIH TEHIEPIHIH IKHBIHTHIFBI
epeK1e.

Anienbi TeHiep rOMOJIOTHSUIBIK XpoMocoManapia 0ip/ieil opHanacaibl.

* ['eniep XpoMocomasia ChI3bIKTHIK PETIIEH OpHATACaIbI.

* bip xpomocomanbIH reHzaepi OaillaHbIC TOOBIH Kypaiapl, SIFHM OJap Heri3iHeH OalllaHbICKaH
(6ipneckeH) myparepiiikke ue 0oJajbl, OChiFaH OaiylaHBICTBI Oenriai Oip Oenriepaid OalIaHBICKAH
Mypanapbl Oosiafipl. balaHBICTBIK TONTApAbIH caHbl Oenriii Oip TYpAiH XpOMOCOMAaJapbIHBIH
TalJIOWATHIK CaHbIHA (TOMOTAMETHKANBIK JKBIHBICTa) HEMece OJaH Kol (TeTeporaMeTHKabIK
KbIHBICTA) 1-Te TeH.

* OTKI3y HOTWXKeciHAe OaillaHbIC Y3UIel, OHBIH KHUII XpPOMOCOMaJarbl TEHAEP apachIHIAFbl
KAIIBIKTBIKKA Typa MPOTIOPIMOHAT (COHIBIKTAH aJre3UsHBIH KYII TeHIep apachbHIAFbl KAITbIKTHIKKA
Kepi OalIaHbICTBI OONAIbI).

* KapuoTumn - op6ip OMONOTHSIIBIK TYP XpOMOCOMaIapAbIH O€NTiii O61p )KUBIHTHIFBIMEH CUITATTaa/IbI.

4. AnnocTpauusiyibl MaTepuaiiap:
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I''Menaean Toxipudenepi ¥pbIKTaHy Ke3iHJeri 3urorajapiablH BApHAHTTAPbI

5. OnebdueT: KonmanOaHbl KapaHbl3

6. bakbli1ay cypakTapsl: (kepi 6aiiiaHbIC)

I'eneTukaHbIy aTacer?

MenuiuHa yiiH reHTUKaHbIH MaHbI3bI?

Toyenci3 TyKbIM KyasayJIblH CUIIaTTamMachl?

Tipkec TYKbIM KyaJslayIbIH MOHI HeJie?

AaMHBIH TYKBIM KyaJIallThIH aypyJiapbIHbIH ce0eli Hene?
AnaMHBIH TYKBIM KyaJIaliThIH aypyJiapblH emjeyre 6ongama?

oukrwnpE

Neq

1.TakpIpbIObI: ATAMHBIH TYKBIM KyaJaWThIH aypyiapbl. TYKbIM KyaJJalTbIH aypyJiap/AblH HEri3r1

Tornramanapbl. TYKbIM KyalalThIH aypyJIapAblH ajlJIbIH Ty KOHE UarHOCTHKAaJay HeTi3aepi

2.Makcatbl: AJaMHBIH TYKbIM KyaJalTbhIH aypyJapbl, JKIKTEIyl >KOHE JIHAarHOCTUKAa MEH ajJiblH-

aITyIbIH HET13T1 9fIicTepi Typalibl TYCIHIK Oepy.

3. Jopic Te3ucrepi: Kazipri yakpirra 4500-1€H actaM aypy FeHETHUKAIBIK aypyJiapFa >KaTabl.
PeHTreHoNorusIIbIK TeHeTHKAIBIK aypyJslap, MbICANIbI, [IUCTUKANBIK (pUOPO3 KoHE aJleHO3UH

JileaMrHa3a TalllIbUIbIFbL, €rep TeHHIH €Ki aliesb/epi 1e 3aKbIMIaHca.

YCTiHT ayTOCOMBIK aypyiapja, MbIcajbl XaHTHHITOH aypybl, aypyAblH T'€HIHIH acepi 6acka ayuienb

cay Oouica ga maiiga 6onassl.

AKpIp CcOoHbIHAA, X XpOoMOcoMachblHa OaWIaHBICTBI aypyjiap ep ajaMmjapia mnaiina Oonaabl, ai

oitenepne, aneTTe, X XpOMOCOMACHIHBIH CHIHFBIIITHIK CHHIPOMBI CHSIKTBI OpAalibIM aybIpMaiIbl )KoHE

TeHJl 63 ypHakTapblHa Tapatblll, YIAapblHA aypynabl TachIMalaibpl. ['€HOMIBIK, XpOMOCOMAIBIK,

MOHOT€H/IIK >KOHE MOJUTEHIIK (MyJIbTU(AKTOPIBI) TYKbIM KyalaWThIH aypyiapAbl aXbIpaTy O/IETKE

alHaJIFaH.

4. UniaocTpanusibl MaTepUaIiap:

ABCDE FGH faseum ABCE FGH
e —

R

ABCDE FGH p ABCBCDE FGH
t ot

ABCDE FGH ABC GH

? ' ———l
ABCDE FGH A E FGH

1 1 DCE

ABCDE FGH MNOGDE FGH

MNODPQR ABPO R

XpomocomaJibIK adeppanusiiap JayH cMHAPOMBIMEH aybIPaThIH aaM
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5. OnedueT: Koa1aHOaHbI KapaHbI3

6. bakbliay cypakrapbl: (kepi 6aiiiaHbIC)

1. AnmamHBIH TYKBIM KyaJJaThIH aypyJIapbIHbIH Naiina 6oy cedenrepi?

2. TykpIM KyaJalThIH aypysap KaHaal MPUHIUNITED OOMBIHINA KIKTEIe1?
3. TykpIM KyanaiiThIH aypyapsl AMArHOCTHKAIAY 9icTepi?

4. TykpIM KyaJalTBhIH aypyJapAblH alIblH any oaictepi?

Ne§

1. TakbIpbiObl: ['eHOMUKA jkoHE OHBIH Oosamiarbl. PapMakKOreHOMHUKA JKOHE OHBIH JIOPUTIK Teparus
MEH JOPUTIK perapaTTapabl JaWbIHAayAaFbl MAHBI3bI

2. MakcaTbl: [ eHOMHBIH aTOJOTUSJIBIK aHATOMUSICHI TYpaJibl TYCiHIK Oepy.

3. Japicrin Te3uchi: ['eHOM - aFr3aHbIH OenTuIl Oip TUITET] JKacyllla XpOMOCOMAaJIapbIHBIH TallIOUTHI
KUBIHTBIFBIHIAFBI TYKBIM KyJIAUThIH MATEPUAIAP/IbIH KUBIHTHIFbI.

«'enom» TepmuHin 1920 >xputel ['aHc BuHkiep Oip OHMOJOTHANBIK TYP ar3ajapblHBIH
XPOMOCOMAJIAPBIHBIH TaIUIOWATHI KUBIHTHIFBIHIAFBI TCHICPIIH KUBIHTHIFbIH CHITATTAY YIIIH YCHIHFaH.
byn tepmuHHIH OacTamkel MarblHACHl T€HOTUNTIH TYKbIPbIMIAMAachl, TEHOTUIITEH ailbIpMAIIbUIBIFbI,
KEKe eMeC, TYTacTail TYP/AiH TeHETHKAaJbIK CHITATTaMachl OOJIATBIHIBIFBIH KOPCETTi. MOJEKYIIaIbIK
TeHETUKAHBIH JaMybIMEH OYJ TepMHHHIH MoHI1 e3repal. KemTereH ar3amapia T€HETHUKAJBIK
aKIMaparThiH TackIMaIaymbickl 60bn JIHK-TaObUIaThIH jKOHE TEHOMHBIH HETI31H KYPaHTBIH TeHIEp
FaHa eMec eKeHAiri oenrim. DykapuorTsl x)acymanapabiH JJHK-ubH ken Geniri akysiznap men PHK
TypaJjbl aKapaTThl KAMTBIMAUTBIH HYKJICOTUATIK TI30€KTEH TYpaabl («apThIK»).

XKacymanapaarsl TeHETUKAIBIK aKmapaT SAPOHBIH XpOMOCOMaapblH/Ia FaHA eMeC, COHbIMEH
karap xpomocomainrimik JIHK-na ga Gonazsl.

’Keke OMONOTHSUIBIK TYPJIH T€HOMBIH aHBIKTaFaHIa, CH aJJbIMCH, aF3aHbIH JKbIHBICBIMEH
OaiiTaHBICTHI TEHETUKAJBIK allbIPMAIIBUIBIKTAPIbI €CKEpYy KaKeT, OMTKEeHI1 epiep MEH oWemaepiiH
KBIHBICTBIK XpOMOCOMaJsapbl op TypJii Oosiaasl. EKiHIIIEH, YIKEH MOMyIsSIUsIapAblH reHo(pOoHABIHAA
KE3/I€CETIH aJlieNb/li BapUaHTTAPbIH KOMNTIT1 KOHE OHBIMEH OailmaHbICThI Oipi3AiliK, Tek Oenriii 6ip
OopTa TEHOM TypaJsibl alTyra 0OJaJbl, OHBIH ©31HJ/E JKEKe TYJIFaIapblH TCHOMIApbIHAH alTapIIbIKTal
allbIpMaIlbUIBIKTap 0OTyBl MYMKIH.

dapMakoreHOMUKA - OYJT Te3 JIaMBIIT Kelle )KaTKaH FhUIBIM - (DapMaKOTeHETHKa MEH 3aMaHayH
TeHOMJIBIK TEXHOJOTHUSIIAPIBIH «KOPBITHAChD. DapMaKOreHOMUKAHBI TIKIpHOETiK (apMaKoIorus
MEH KJIMHUKAJBIK MEIUIIMHAHBIH MPaKTUKAChIHA €HT13y AJIaM TEHOMBI K00AaChIH iICKE achIlpy Ke3iHje
TEHETHKANBIK TalJay oMIICTepiH KETULMIPYIIH HOTIKECiHIe MYyMKiH Oomnpl. dapmakoreHomuka
(hapMaIeBTHKAIBIK KOMIIAHHSUIAP/IBIH JKaHa TpenapaTrTapIbl KYpyFa, OJapAblH JaMybIH KeIeIeTyTe,
TEpaneBTIK TUIMAUIIKTI apTThIpyFa QHE OChI MpemnaparTapibl KOJAaHy HOTHIKECIHJIE >XKaFbIMCHI3
peaknusiap bIKTUMAIBIFBIH a3aiTyFa KOMEKTECEII.

4. MumiocTpaTuusiyibl MAaTePUsLI: ii 55 BB .
J LI
R LEE
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5. Onedouer: (Ko11aH0a)

Kazak Tininge:

Herisri:

1. KieTkaHbIH MOJIEKYIQIBIK OMOJIOTHCHL. 2 T. : OKYJBIK / b. Anbbeptc [1.0.] ; aFbUIIIBIH TUIL ay. O.
Epexenos. - 6- 6ac. - Anmarsr :Jloyip, 2017. - 660 6. c.

2. Batyrova, K. LInttroduction to biology = BBenenues6uonoruto : 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. Hypraspl, K. I1I. Monekynansikbuosorus: okyibik / K. III. Hyprassl, V. K. buceHos. - Anmarsl
:9Bepo, 2016. - 428 Ger.

7. Ecupkenos, M. M. MonekynsapHas Ouonorus kietku: yueo. mocodue / M. M. Ecupkenos ; M-Bo
3npaBooxpanenus PK; Yue6.-metoamueckoe 06-aue men. By3oB PK. - Kaparanna : UI1 "U3n-Bo
AKHYP", 2013. - 146 c.

8. Oo6miaes, C. A. MoJieKyIaJIbIKOMOJIOT U KOHETEHETHKA: OKYJIBIK / C. A. O0miaes. - 2-0ac. Ty3er.,
*oHeTOoNbIKT. - IIemvkent : JKIIIC "Kiram", 2010. - 388 Ger c.

9. puruapn, Jopuan [Ix. Harnsaras MequiimHCKas TeHeTuka: yueo. mocodue / Jlopuan Jx.
[Tputuapa, bproc P. Kopo ; nep. ¢ anri. nox pen. H. I1. boukosa. - M. : I'DOTAP - Menua, 2009. -
200 c.

Koceimma oneduerrep:

1. MymunoB, T. A.MonekynspabikOnonorusuerizaepi: jaekuusuiap kKypesl [/ T.A.MymuHOB,
E.YV KyanasikoB,M.E.Kynmanos ; ka3.tur.aya.H. M. Manasi6aesa, T.A.MymuHoB. - Anmartsl : Jlutep
[TpunTt. Kazaxcran, 2017. - 388 6. c.

2. OCHOBBI MOJIEKYJISIPHOM Onomnoruu: Kype jekumii / nog pea. T.A.Mymunos ;T.A.MymuHoB [u ap.]. -
2-e u3J., uctp. u jpom. - Anmarsl : Jlutep [Ipunt. Kazaxcran, 2017. - 556 c.

3. KyannpikoB, E. ©. HerisrimoneKkynanblK—TeHETHKAIBIKTEPMUHIEP IIHOPBICIIA-KAa3aKIIace3 iri -
Anmarsr :9Bepo, 2012. - 112 et

4. MymuHOB, T. OCHOBBI MOJIEKYJIIPHOM OMOJIOTHH : KypcC JeKIMA. - Aamartsl : D¢ dext, 2007
DJIEeKTPOHABI DaChLIBIMAAP:

1. Axynenko, JI. B.buosnoruss MenunuHANBIK TeHETUKA HETI3epIMEH [DNeKTPOHHBIA pecypc] : Me.
yUMIIMIIenep MeH KoJutemkaepreapt. okynslk / JI. B. Akynenko, 1. B. Yrapos ; kazaxrin. ayn. K. A.
EctemecoBa. - DiekTpoH. TekcToBbIe AaH. (43.6M0). - M. : ITDOTAP - Menna, 2016. - 416 0. c.

2. Kynbeb6aesa, b. )K. MeToapl reHOMHBIX TeXHOJOTHHI [ DneKTpoHHbIi pecypc] : nekmmii / B. XK.
Kyns0aeBa, M. M. Ecupkenios, A. A. AMUpOEKOB. - DIeKTpOH. TekcToBbIe JaH. ( 578 MO). -
[eMkenT : B. u., 2012. - 70 c. 311. ont. guck
3.KonngacoBK.T.2KacymaHbIHTYKbIMKyaJlayHET131HIHKYPbUIBIMBIMEHKBI3METI [ DNIeKTpOHIbIpecypc]
:okyKypauibl.- [lIsimkenT, 2012.- 1 3n.ont. auck (CD-ROM)

4. Kynn0aeBa, b. XK. 'enetnueckuii matepuain kietku. CTpykTypa U GyHKUIUHU [DIEKTPOHHBIH pecypc]
. yueb. mocobue; FOKI'DA. - Dnekrpon. TekctoBeie naH. ( 24,0 M06). - Hsvkenr : b. u., 2011. - 173
a1 onT. quck (CD-ROM).
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