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Nel

1. TakpIpbIObI: MoJieKyIanblK OHOJIOTHS JKOHE MEIUIMHAIBIK TeHETHKara Kipicre. AKybI3 JKOHE
HYKJIEUH KBIIIKBUIAAPBIHBIH KYPBUIBICHI MEH KbI3METi. | '€HeTHKaNbIK aKmapaTThlH Oepiry >Koygapsel
KOHE PeTTeNy MeXaHu3MIepi

2.Makcatbl: MoeKynajablK OHOIOTHS KOHE METUIIMHAIBIK TeHETHKA MTOHI MEH MIHJIETTEp1 Typajbl
TyciHik 0epy. Mb sxone MI' oTaHIbIK *koHE ILIET eAepie 1aMybl, KbICKAIlla 1aMy TapUXBbl.
Hopirepnepai gaspnay xyieciaaeri Mb xone MIT MaHBI3IbUIBIFBL JKacylIaHbIH aKIapaTThIK
MakpoMoJeKyJanapsl - akybizap MmeH H.K. Typainsl TyciHik 6epy. AKybI3IbIH OacTanksl
(monmmnenTUaATep), SKIHII KOHE YUIHII KYphUIbIMbL. Donauar sxoHe DonmauHr (akropiap

3.J9pic Te3ucrTepi: MosekynanblK OHOJIIOTUS - OUMOJOTHSUIBIK FHUIBIMIAP KEIIEHI. I'€HeTHKAJIbIK
aKmaparThl cakray, Oepy >KoHE OTKI3y MEXaHW3MJICPiH caKTay, OMOIOJMMEpIIepaiH (aKybI3ap MEH
HYKJIEUH KBIIIKbLIIAPbIHBIH) KYPbUIBIMBI MEH KbI3METTEPIH 3epTTei .

MounekynanbiK OHOIOTHS TAPUXU OMOXUMHUSHBIH O1p callachkl peTiHje maiaa OoJIbl.

MomnekynanblK OWOJIOTUSHBIH TyFaH KyHI 1953 >KbulnbIH coyipi OOJIBIN caHajaibl, OJ Ke3Je
Jxeiime JI. Yorcon men @pancuc Kpukrin [AyHuexysinik xypHansiaaa JJHK monekymachiHbIH
KCHICTIKTIK MOJICJIH YChIHFAaH MaKajachl IIBIKKAH. byl Mozmenpai KypyFa HEri3 PeHTIeHIIK
nudpakiusSHel Tajgay OoMbIHIIA XKyMbIC Oosabl, ofaH Mopuc X.®. YunkuncoH >xoHe Pozanmna
@DpaHKINH KaTBICTHI.

By ampuiblM BHpyCTap MEH OakTepHsIapblH TeHETUKAChl MEH OMOXUMUSICHIH 3epTTEY/IIH Y3aK
KE3€HIMEH JIalibIHaI bl

1928 kbl @penepux ['pudduT angpiMEeH >KbUTy OCEpIHEH OJITIpUIreH OakTepHsuiapablH
CBIFBIH/IBICHI KayiNTi eMec OakTepusIapra NaToreHAUTiK Oenricid 6epe anaThIHbIFbIH KOPCETTI.

bakTepusinapplH TYpJIEHYIH 3€pTTEyJIeH KeHlH MaToreHJl Ta3apTyFa OKellJi, Ol KYTKEHJEH,
aKybl3 €MeC, HYKJIEUMH KbIIIKbUIbI 00ijpl. HykienH KbIIIKBUIBIHBIH 631 KayilnTi eMmec, O
MUKpOaF3ajap/JblH MaTOTeHAUTINT MeH O0acka Ja KacHeTTEepiH aHBIKTaWTBhIH TeHJEpIl FaHa
TacbIMaIdauIbl.

XX racelpAblH S0-111 KbUIIAPHI KOPCETUINeH, OaKTepusiapia MPUMUTHBTI KbIHBIC Ipoliecci 0ap,
omap xpomocoMaiblk emec JIHK, mumasmupanap ammacyra kaOinerrti. [lmasmuarepiiH ambulysl,
COHJIaif-aK TpaHc(opMaIUsIaHy CHSKTBI MOJEKYJIAJIbIK OMOJIOTUsIIa KEHIHEH TapaifaH IUIa3MHUATIK
TEXHOJIOTUSIHBIH HETi31H Kypaabl. OjicTeMe YIIiH Tarbl Oip ’kaHaublK, 20 FachIpJblH OachiHAA
OakTepusi BHUpycTapbl, Oaktepuodartap TaObIABl. Dartap COHBIMEH KaTap TEHETHUKAIBIK
MaTepuanabl Oip OakTepusbIK >KacyllalaH eKiHIIl kacymara Oepe ananpl. baktepusiiapabiH
¢dazaneik uHbekuuscol O6axktepuannpl PHK kypampinbiy e3repyine okeneni. Erep PHK kypambi
¢azacei3 Oonca, Oakrepusiblk JIHK kypambina ykcac Oonagsl, uHpekuusgan keiin PHK
oaktepuodpar J[HK-ra ykcac Oomanel. Ocbutaiima, PHK xypsuibimel  JIHK  KypbiisiMbIMeH
aHBIKTAJIATBIHBl AHBIKTANABI. ©3 Ke3eriHae jkacyuiajnapja akybl3 cHHTe3iHiH kbuigamasirsl PHK-
aKybI3/IBIK KEHICHICPAiH Moepine OainaHblcThl. COHBIMEH MOJIEKYJIABIK OMOJIOTHSHBIH OPTAJIBIK
normacel Kypeuiabl: JIHK < PHK — akyb13. MonekynanblK OHOJOTUSHBIH OJaH 9pi JaMybl OHBIH
o/liCHaMaChIHBIH JaMybIMEH KaTap Kyp/l, atan aiTkanaa JJHK-ubIH HykiieoTuarep Ti30€riH aHbIKTay
onicin oinan tady (B. I'mnbept nen @.Cenrep, 1980 x. Xumus canacsinaarsl HoOGenb ChIAIBIFDI),
COHBIMEH KaTap TEHICPAiH KYPBUIBIMBI MEH KbI3METIH 3€pTTEY CalachIHIAFbl KaHa amlbUIBIMIAp
(kapaHbI3: TeHeTHka Tapuxbl). XXI racelpablH OackiHaa agam3arThlH Oapnblk JIHK-HBIH koHe
MEIMIMHA, aybUIIapyallbUIbIFbl )KOHE FBUIBIMH 3€pTTEYJIEp YIIIH ©Te MaHbI3[bl Oacka ar3anapblH
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OacTankpl KYPBUIBIMBI Typajbl MOIIMETTEp AallbIH/ABI, HOTWIKECiHAE Ouonorusga OipHemie jxaHa
OarpITTap IMaii1a 00JIIbl: TeHOMUKA, OMOMH(pOPMATHKA XKoHE T.0
4. AuniocTpanusijibl MaTepuaiiap:

Tpuodocharuzomepas wopmon it mpicanbinma akybisapin, yuudull PETTIK KYPBUIBIMBIHBIH KOPIHICI.
Cou )kaKTa «TasKIa» MoJeli, 0apibIK aToMaap OCHHEIECHTeH KOHE OJIap/IbIH apachIHAAFbl OalIaHbIC
Oap; TycTep aneMeHTTep i kepceTeai. OpTacklHa KYPhUIBIMIBIK MOTUBTEP, O-IIUpaTHanap xoHe [3-
KYpbUIBIMIap OCiHEJeHIeH, BaH-AEP-BaajbCTIH aTOMIBIK PAAMYChIH €CKEPE OTBIPHIN CaJIbIHFAH:
TYCTEp YYaCKEHIH HET13T1 OCJICEHIUTITIH KOpceTe .

AKRYBI3IapAbIH KYPbLJIBIM/IBIK JIeHIeii:

1 1 - Gipinmitik, 2 — eKiHIILTIK,
3 - YmliHmigik, 4 TepTiHmiiik
WA cxnoavaren onséa-

2 cnoi cnupons

CKNCAHOTHN
3 cnoa

=~ QnBPa-CNUpant

4

https://www.youtube.com/watch?v=j0sEi Dscd8&feature=youtu.be benku
https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be ®onguur
https://www.youtube.com/watch?v=V6Y C97Dj5E0&feature=youtu.be HK
5.9ae6meT: KoTaHOAHBI KapaHbI3

6. bakpliay cypakrapbl cypakTapbl: (Kepi 0ail1anbic)

1. 'enoMuKa %KOHE TPOTEOMHUKA

2. Mb xone MI" namybIHIAaFBI OTAH/IBIK KOHE MIETEINIIK FATBIMIAPIBIH POl

3. AKybI3AapAbIH KYPBUIBICHI )KOHE KbI3METI;

Ne2

1.TakbipbIObI: HykIIenH KBIIIKBUIIAPBIHBIH MATPHUIIANBIK CHHTE31. Permukarus Mmexanusmaepi.
2.MakcaTpl: TEHETHKAIIBIK aKMapaTThIH Ka3bUTy YCTaHBIMIAPHl MEH OHBIH ICKE achIpy JKOJIApHI
Typajbl YFbIM KaJIBIITACTHIPY.

3.JJopic Te3ucrepi: JIHK monekynackiHBIH €H MaHBI3IbI KACHETTEPIHIH Oipl — OHBIH O3ITTHEH €Ki
eceneHyl (perukanusuianybl) Oonbin cananansl. JIHK perumkanumsuianysl cangapblHaH TYKbIM
KyaJaylmbUIBIK aKMmapaT ypHakTaH - YpIlaKKa e3repicci3, Teme — TeH MeJjmepae Oepimimn,
ypriakTapaslH KanFacybl Kamrtamachid etutemi. JIHK pemnmukamusicl jkacymia IHUKITIHIH S —



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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CUHTETHKAIIBIK Ke3eHiHe xky3ere acansl. JJHK MonekymachiHBIH perumkanusuiany kacueri 1953k.
Jlx. VYorcon xone @.KpukriH JIHK MomekynacelHBIH KYPBUIBICHIHBIH KOC IIHApaTHabI
0O0JIaTHIHABIFEI AIBUIFAHHAH KEHIH Oeriial OOJIIbL.

Teopus xy#inge JIHK permukamusceiabiH 3 Typii omici  OoipkamuanraH: 1) KOHCEpBAaTHBTI
(TypakThl); 2) skapThllail KOHCEPBAaTHUBTI; 3) TUCIIEPCTI.

Kenreren toxipubenep Hotmwxkecinae [HK MonexynachlHbIH perUIMKaUsIIaHYbl KapThUIai
KOHCEpPBATHBTI OJIMEH >KypeTiHairi nomenaenai. OHbI amramkeuiapAblH Oipi Gomsim  1958k.
M.Mesenbcon xoHe @.Ctans E.coli xkacymaceinga 6aifkara.

Keii6ip mpokapuoTTapasIH xoHe 6apibIK sykapuoTTapabiH JJHK Monexynacsl cwizvikua Topizai
OOJIBINT KeNel koHE OJap/blH peIUIMKAIMsUIaHybl Oenrial O0lp HYKTEACeH, PeNIMKATHUBTIK 1CIHYIIH
naiina OosyblHAaH OacTajblll, XPOMOCOMAaHBIH KapaMa-Kapchl JKarblHA Kapail OarbITTasiafbl.
DyKapHOTTap/IbIH ipi XpoMocoMallapblHaa Oip Me3riiae *Ky3AereH peruKalusIbK iCiHyJep maiaa
Oomazpl xoHE onap Oip — OipiMeH KOCBUIBII Y- TOpi3/i apaiblK KYpBUIbIM Maiina ereni. MyHbrY —
TOPI3/i KapThIail KOHCEPBATUBTI PEIUIMKAIUSIIAHY JICTl aTaiIbl.

Tpanckpunuus (aar. transcriptio — kewipin xaszy) — JJIHK mioekynaceiH MaTpuia peTiHie
naiiganansin, PHK Monekymacein cunte3ney. backa ce30eH ailTKaHAa TeHETHKAIbIK aKIapaTThl
JTHK-nan PHK-ra aysicThIpy.

Tpanckpunius JIHK-toyenni PHK-nonumepasa dpepmentiMen katanu3-aeHeni. PHK cunTtesi 5'-
yiibiHaH 3'-yiibl OarbIThiHAA Kypeni, sfau PHK-mommmepasa depmenti JJHK monexynacena 3'-
>5" QarbIThIHAA KO3Fanajpl. TpaHCKpHUNIMS WHHUIMALIKS, SJOHTAlMsl, TePMUHAIUS CaThlIapbIHAH
Typaael. ['eHeTHKANBIK OCICCHIUTITIH peTTel amy Kaduieri 6ap ar3anap, CHIPTKBI OpTa e3repicTepine
XKakcel Oedimzene amanbl. MyHmail peTTeymni skyienep OapibIK SyKapHOTTHI KOHE MPOKAUOTTHI
xKacymanapra ToH. ['eHaep/iH OeICeHAUTIriH (SKCIPECCUSIChIH) PeTTeYiH HakKThl TeTikTepiH 1961
KbUTbl (ppanIy3 3eprreyuriiepi ®@pancya J[xeiikod nmen XKak Mono opHatkaH. Onap KeHiHipek
KITACCUKAJIBIK JICTI aTajFaH «OMEepOH» TUIOTE3achlH YCBHIHIBI, OHBIH aBTOpsapsl HoOenb ChINbIFbIHA
ue 6onapl. Ochl 3epTTEYAIH HETI3iHAE alfall PeT OMEPOHHBIH KYPBUIBIMIBIK jKOHE (DYHKIIMOHAIIBI
YHBIMBIHBIH MOJIEII1 JKacasabl. Ka3ipri yakpITTa OepoH TEOPHUSCHI DKCIIEPUMEHTANIBIbI PacTay ajjibl.
4. MumiocTpanusijibl MaTepuaiaap:

ssh-Benku

W

Hanpasnenue TpaHckpunummn

Pennmukanus Tpanckpunuus

OmnepoH TyKbIpbIMIAMACBhIHA COMKEC aKYbI3 (hepMeHTTEePiHiH OHOCHHTE3IH peTTey
ChI30aHYCKACBI

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
5.9ne0uet: KongaHOaHbl KapaHbI3



http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B0%D0%B7%D0%B0
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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6. bakpuiay cypakrapbl: (kepi OaiiaHbIc)
1. Pearumkanus daxropiaapsi?

2. Tpanckpurus hakTopiapsi?

3. Tpancmsimus dhaxTopaapbi?

Ne3

1. TakpipbiObI: JKacymaHbiH TYKBIM Kyasiay anmnaparbl. KypblIbIChl KoHE KbI3METI

2. MakcaTbl: 0apibIK JICHT € 1€ )KaCyIIaHbIH T'eHETHUKAIBIK alllapaTTapblHbIH KYPBUIBIMBIH 3€PTTEY
3. Jdopicrtin Te3uchi: XKacymanelH reHetukainblk Marepuanbl - JIHK Monekynacel. ['eHeTHKabIK
MaTepHUaIbl YUBIMIACTBIPY/IBIH TeHIIK, XPOMOCOMAJIBIK KOHE TCHOMJIBIK JCHICHIep] a)KbIpaThIIIbL.
Op JeHreil o3iHIH KacHeTTepiMeH, KYpbUILIMBIMEH JKoHE OipHemie yprakrapaa Oepiry
3aHJIBUTBIKTAPBIMEH CHITATTaJIa/Ibl.

TyKpIM KyanalThIH MaTepUaIbl YHBIMIACTHIPY IbIH T€HETHUKAIBIK IEHI€iiHIH HET13T1 2JIEMEHTI XKoHe
TCHETHKANBIK aKMaparTelH Oipmiri reH Oonbim  TaObutagel. ['erm  gerenimiz PHK  Hemece
MOJIMIENTUATEP Ti30€TiHIH KYPBUIBIMBI TYpaJIbl aKkmapaTThl koarateia JIHK Geutiri.

Kenrteren BupycTap MeH OakTepHsuiapa XpoMOCOMa CaKWHAJIbl MIMNHAI OoNaapl, oyiap mIam
TOpI3/1i )KOHE CHI3BIKTHI MilIiHAepre aifHanaabl (0akTeprodar A).

XUMUSIIBIK TYPFBIJIAH aJIFaHIa, XpoMocoMaliap - OYJI TYKbIM KyaJalThlH aKMapaTrThl CAKTAWTHIH,
ypraKkTapra OTKI3eTiH >KOHE J>KYy3ere achlparTblH Hykjieomnporeuarep kemieHi. Kemenre: JIHK
Mmoutekyackl (40%), akys3aap (60%), a3 memmepae PHK (AHK memmepiniy 10%) kipeni.

I'enom - Oy xpoMocmanapabiy TramaouaTsl KUbHTHIFbIHAAFE JIHK Memmepi; JIHK-HBIH TOIBIK
Kypambl, aF3aHbIH JlaMybl MEH eMip CYpyl YIIIH Ka)KeTTl aKMapaTThlH TOJBIK KOJEMiH; jKacylllaHbIH
SIPOTIBIK koHE siaponaan Teic JIHK-HBIH 6apibIk reHIep MEH reHapaiblK 00MiMIEpPiHiH KUBIHTHIFBI.

DyKapHOTTap/IblH T€HOMBI KYpPJEIUIIrIMEH, T'€H ThIFbI3ABIFBIMEH, HWHTPOHIAPIBbIH OOIybIMEH
cunarranaael. JIHK kypaeniniri oHbIH Y3BIHABIFBIH aHBIKTAUTHIH op Typial JHK Tiz0OeriHiy »anrmsl
Y3bIH/IBIFBIMEH (T.C.C.) CUIIATTaJIa/bl.

OyxkapuottelK IHK-na op Typmi kaiitanany aexretinaeri JJHK rti36eri 6ap. Keneci IHK Tiz6eri
KBIPATBUIAJIBL: EPEKIIe KOHE KalTallaHAThIH.

AJnaMHBIH cOMaTHKaJbBIK kacymiackiHaarel 46 xpomocoManarsl JIHK-HBIH Kalmbl Y3bIHIBIFEL 2 M
xoHe 6,4 - 109 Heri3 KYI1, COHIBIKTAH TaruIouThI kacymmana 3,2 - 109 ueris sxyn 6onaasl. JJHK-HBIH
Heri3ri Oeiri XxpoMmocoManapra Jokanuzanusuianras (99,5%), srau Oy saponsik JTHK.

4. NnmocTpaTuMsAIBI MAaTEpUAT:
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besniny ypuibirs! Xinecidiy,
DeKiHeTIH HYKTeC

e v
BipiHum perTi
TapTLUILIC)

’ b ;
Dyx 4 : XpomoHema
DyXpoMaTUH ) 5 APOM

7 e Anporubik,

Exinumi petnik
TApTBUTBIC —7

MertagazaasbiK XpoMmocoma

https://www.youtube.com/watch?v=dEXMrONKVPk&feature=youtu.be I'enaix axureiii
https://www.youtube.com/watch?v=_vpp Ce8aH4&feature=youtu.be Xpomocomansik aeHreiii

5. 9neduerTep: KoIaHOAHBI KapaHbI3

6. BakbLiay cypakTapsbl: (kepi OailylaHbIC)

1.I'eH TYKbIMKyallaymIbUIBIKTBIH KapanaiibiM OipJiri

2. I'eHHIH XYKa KYPBUIBIMBI (9KCOHIAP, UHTPOHAAP, IIMCTOHIAP, MyTOHAp, KaiTa Kapay).
3. l'ennepin KikTemyi

4. 'enoM Typaiibl TyCiHIKOEpY

5. 'eHeTUKANBIK 2TIEMEHTTEPTe TYCIHIK Oepy

6. IHK ¢dpaxnuscelH cunarray

7. XpomocoMaapanslK xoHe cakuHaibl [JHK

Neq

1. TakpIpbIObI: JKacyliaHblH LUKJIIBI KOHE JKacyllaHblH Oeiinyi. JKacymia GeniHyiHIH peTTenyiHiH
MOJIEKYJIaJIBIK MEXaHU3M/IEP]

2. Makcarpl: JKacymanblH UIMKIMHIEp OKOHe IMKIMH  Toyenai  kuHazamap  (L[TK),
murtozctumyiaaymbl Gakrop (MCD). XKacyma nukiapiHbIH 0akpuiay HyKTenepl. P-53 akybI3bIHBIH
perreyuri peii. AONTO3, TIPIIUIIK HMKIBIHBIH Tipi ar3ajapia OMOJOTHUSJIBIK PeJli Typajbl TYCIHIK
oepy.

3. Jlapic Te3mcrepi: Ar3anmapIblH TYNKUIIKTI KacueTTepi-e3lirineH ep0y, e3iriHeH skaHapy,
e3/1iriHeH peTTeJly, JKacylaiap/blH OeJiHy1He Heri3/e/liHeTiHI OYphIHHAH OenTi.

XKacymanapapiH MHUTO3, MEi03 KoIgapeIMeH OeliHyi, MUTO3bIH Herisri (azanapsl (mpodasa,
Metadasa, anadaza, Termodasa), xkacyma TUKILHBH kederaepi (Gi, S, G2,M) oceiman 100 xbut
OYpBIH 3epPTTENIN CUITATTAIFaH.

Kacyma nukiabl (MUTO3AbIK HMKJ) JIETEHIMI3 jKacylllaHbIH Maiaa OOJybl, ecyl, aTKapaThlH
KbI3METTEpiHE MKEMJIeNyl JKoHe opi Kapail OeiliHyl Ke3eHIepiHae OalKanaThlH KyObUIbICTap MEH
YAepicTep KUBIHTHIFBI OOJIBIT TAOBIIA/IbI.

Kacyma nukjabl (MUTO3MIBIK HUKIT) 4 K€3EHAEPACH TYpabl:

Gi1(Gap-1)-npecMHTEeTHKAJBIK Ke3eH-)KaHa/laH Maima OonraH kacymanapabiH ecyi, JTHK
MOJICKYJIaChIHBIH CUHTE3/IeyiHe (PEeTTUKaIus) JalibIHIATy Ke3€Hi.



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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Benrini Gip cebentepmen OeliHyiH TOKTaTKaH, MUTO3/BIK IIMKJIJAH IBIKKAH, skacymanapasl Go-
Ke3eH >Kacyllajapbl I aTaiibl.

XKacymanapabslH MUTO3ABIK LIMKJIaH LIBIFYHI OipaKoJiaTa, Kepi KallTHAlThIH HE yaKbITIIA, Kepi
KaWTaThIH Kyijge Oonyel MyMKiH. bipiHmmiciHe-HarbI3 JKiKTedreH jkacymanap (dubpobnactrap,
JIEUKOLIUTEP) JKATAIbI.

CoJ1 CHAKTBI, J)KacyIIaHbIH K€3EKTI MUTO3/BIK ITUKIIFA €HY1, SFHU 06 iHy1 Typassl meniiM ae, Kepi
KaliTaTblH He Kepi KaWTmaiiTblH Kyiine Oomysl MymkiH. Erep kacyma OeniHyiHEe JalfbIHIBIK
MYKHAT JKOHE TYIKUIIKTI TypAe >KypreH Oojica, oHAa »Kacylla Kajlaid OoJjFaHma-7a, TINTI OFaH
MUTTEH/IEp cep eTrece-/e, Keleci S-Ke3eHre oTell, SIFHU JKaHa UK 0acTanabl.

S-cuHeTHKAJIBIK Ke3deH-sigpoaa JIHK Monekynacel cuHTe3neniHeni (exi  eceneHen),
[UTOIUIa3Majia OpraHesuIajap, OHBIH INIHAE UEHTpHUOJsUIap, keOeiemi. Byn Ke3eHHIH asfbIHIA
xacyma, JIHK OolibiHia, Terparonarsl Oonansl. by ke3eHHIH y3akThiFbl m1amamen 10 caraTka
TEH.

G2 (Gap-2)-moCTCMHTETHKAJBIK Ke3eH-)Kacyla OelliHyre maiblHAaNabl, SFHH MHTO3/bIH
KAJIBINTHI XKYPY1 YIIIH KaXeT OapiblK aKybI3/1ap, OHBIH IMIIHE 06JiHY KIMIIeCiH KATBINTACTRIPATHIH
TyOyJIMH cuHTe3/eninei. byn ke3eHHiH y3aKThIFbl 4,5-5,0 caraTka TeH.

M-MmuTo3-KacymanelH OeiiHy Ke3eHi, on 4 dasagan-npodasa, wmeradasza, aHada3za,
Tesiodaszanan Typajabl. MUTO3IbIH Kaambl Y3aKThIFbl 30-40 MUH.

4. NnmocTpanusijibl MaTepuaJiaap:

Muros. I—IIl — mpoda3a; @
IV — metadasa;
V—VI| — anadasa; UL
VII—VIIl — tenodaza % ik
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mipyouA paxtop

Cdk,-iikiinH KeleHi skacyia DUKITiHIH 9pTYpai (azanapblHaa aHbIKTala kL.

https://www.youtube.com/watch?v=U053VjkuFaY &feature=youtu.be xier nuki
https://www.youtube.com/watch?v=8iAYEF8dXmw&feature=youtu.be amonrto3
5. 9neduerTep KonmaHOAHBI KapaHbI3

6.bakbl1ay cypakTapsl: (kepi OailaHbic)

1. XKacymanplk MUKIAIH MUTOTUKAIBIK [IUKJIICH albIPMAIIbLIBIFbI?

2. MuTo3AbIK IMKIIIH Op Ke3eHIH/Ie KaHaail Heri3ri esrepicrep O6omaasi?

3. XKacyma Geninyi ke3iHae KaHAal e3repicrep 6omaap1?

4. Xacymia UKIiHIH peTTenyinae KaHaaid MexaHu3Maep KaTblcaabl?



https://www.youtube.com/watch?v=U053VjkuFaY&feature=youtu.be
https://www.youtube.com/watch?v=8iAYEF8dXmw&feature=youtu.be
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Ne§
1. TakpIpbIObI: ['eHOMUKA jk0HE OHBIH Oosamiarel. apMakoreHOMUKa

2. Makcatbl: [ eHOMHBIH MaTOJIOTUSIIBIK AHATOMUSICHI TYypaJIbl TYCIHIK Oepy

3. Jlopictin Te3mcbl: ['eHOM - ar3aHbIH Oenrini Oip THOTEr jkKacylla XpOMOCOMAaJIapbIHBIH
TaruION/ITHI JKUBIHTBIFBIH/IAFI TYKBIM KyaTalThIH MaTePHATAAP/IbIH KUBIHTIFBL.

«I'enom» TtepmuuiH 1920 xbutbl ['anc Bunkiiep O0ip OWONOTHSIIBIK TYp ar3ajapbIHBIH
XPOMOCOMAJIAPBIHBIH TAIUIOUATHl KUBIHTBIFBIHIAFB TEHACPIIH O KUBIHTBIFBIH CHUMATTAy YIIiH
ychiHFaH. byn TepMmuHHIH OacTanmkbl MarblHAChl T€HOTUITIH TYKbIPhIMJIaMachl, T€HOTUIITEH
allBIPMAIIIBUIBIFEI, JKEKe eMeC, TYTacTall TYpIiH TEeHETUKAIBIK CHUIATTaMachl OOJIATHIH]IBIFbIH
KepceTTi. MoseKynanblK T'€HETUKAaHbIH JaMybIMEH Oy TepMHUHHIH MoH1 e3repai. Kemreren
ar3ajiap/ia TeHETHKAIBIK aKNapaTThIH TackiMaiaaymbickl O0osbin JIHK-TaObuIaThiH jX0HE TEHOMHBIH
HEri31H KypaWThIH TeHJIep FaHa eMec eKeHiri oenriii. JykapuoTTsl kacymanapasiy [JHK-HeH ken
Oemiri akye3gap meH PHK Ttypansl akmaparThl KaMTBIMAWTBIH HYKJICOTHATIK Ti30€KTEH TYpaJlbl
(«apThIKY).

Kacymamapaarbl TeHETHKAIBIK aKmapar SAPOHBIH XPOMOCOMAJapbhlHIa FaHAa €MeC, COHBIMCH
katap xpomocomaimrimk JIHK-na na 6omaasr.

Keke OWOJIOTHSIIBIK TYPAIH TCHOMBIH AaHBIKTaFaHIA, €H aIJIbIMCH, aF3aHbIH >KBIHBICHIMCH
0aiiTaHBICTHl TEHETUKAJBIK albIpMAIIbUIBIKTAPIbI €CKepY KaKeT, OHUTKEH1 epiiep MeH ouesiepaiH
KBIHBICTBIK ~ XpOMOCOMAJIapbl op Typii Oomnaapl. EKiHIIIAEH, YIKSH MOMYJISIMSIIAPIBIH
reHO(OH/IBIHIA KE3CCETIH alIeIb/li BApUAHTTAPABIH KONTIT1 )KOHE OHBIMEH OalIaHBICTBI O1pi3IiIiK,
Tek Oenrumi Oip opTra TEHOM Typajbl ailTyFa OO0JIagbl, OHBIH ©31HAE JKEKe TYJIFaIapablH
TeHOMJIapbIHAH alTapIIbIKTall albIPMAIIBLUTBIKTAp OOTYbl MYMKIiH.

dapMakoreHOMHUKa - OYJI Te3 JaMbINl Kelie kKaTKaH FhUIBIM - (DapMaKOTeHETHKAa MEH 3aMaHayH
TEeHOM/IBIK TEXHOJOTHSUIAPABIH «KOphITHAChD). DapMakOreHOMUKAHbI TIXKIpUOETiK (papMaKoIOTHs
MEH KJIMHUKAJIBIK MEIUIIMHAHBIH MPAKTUKACHIHA €HT13y AZlaM T€HOMBI )KOOACBIH 1CKE achIpy Ke3iHIe
TEHETUKANBIK TalJay OIICTepIH >XETULAIPYJIH HOTHXKECiHIe MYMKiH Ooinbl. dapmakoreHomMuka
(dapMaleBTHKAIBIK ~ KOMITAHUSJIAPJBIH ~ JKaHA Tpernaparrapibl  KypyFa, OJapIblH JaMYybIH
KeIeAeTyre, TepaneBTiK THIMILTIKTI apTThIpyFa KoHE OChI MpernapaTTap/Ibl KOJIAaHy HOTHKECIHIe
KAFBIMCBI3 PEaKIUsIap BIKTUMAIBIFBIH a3aiTyFa KOMEKTECE/II.

4. UnaocTpaTuusijibl MaTepHsiI: i

HIHTHE
By g

IMapunx kaaccnukanmuscol 00MBIHIIA a1aM XPOMOCOMAIAPBI

https://www.youtube.com/watch?v=t3yZGupfcOA&feature=youtu.be renomuxa
https://www.youtube.com/watch?v=0F0zTe2qoWs&feature=youtu.be ¢papmakoreHomrka
5.9ne0uet: KongaHOaHbl KapaHbI3



https://www.youtube.com/watch?v=t3yZGupfc0A&feature=youtu.be
https://www.youtube.com/watch?v=OF0zTe2qoWs&feature=youtu.be
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6. bakpuiay cypakrapbl: (kepi OaiiaHbIc)
1. 'eHOMIBI aHBIKTAY
2. IlpokapuoT reHOMBI
3. DyKapuoT reHOMBI
4. AnaM reHOMBI
4. Xpomocomaiap, aHbIKTaMachl, TUIITEP1, KYPHLIbIMBI
Ne6

1. TakpipbIObl: MenuuuHanelk reHeTukara kipicme. TyKbIMKyalayHIbUIBIKTBIH XPOMOCOMAJIBIK
TEOPHSICHI

2. Makcartbl: ['eHeTHKa TOHI MEH MIHACTTEpl, OHBIH MEAMIIMHAAAFBI POl Typajibl TYCIHIK Oepy;
I".Mennenb (IUCKPETTI TYKbIM Kyauay) skoHe T.MopraHHbiH (TipKec TYKBIM Kyaiay) 3aHIaphl.

3. Jopic Tte3ucrepi: MenuuuHanblK TE€HETUKAHBIH MIHAETTEpl - aTa-aHajlap apachlHJIA OCHI
aypysapabl TachIMalayIIbUIapbl JIep Ke3iHAE aHbIKTay, aypy Oamanmapabl aHBIKTAy >KOHE OJIapIibl
emjiey OOMbIHIIA YCBIHBICTAp jkacay. | eHeTHKabIK JKOJIMEH TybIHIAaFaH aypyJapiblH ajiblH-aldya
TCHETUKAIBIK METUIMHAIBIK KEHeCTep MEH IpEeHaTallbJbl JUArHOCTHKA MAaHBI3IBl POJl aTKapaJbl
(SIFHU, aF3aHbIH JaMYbIHbIH QJFalllKbl CaTbICBIHAA aypyJaplbl aHbIKTay). AJlaM TI'eHETHUKAacChl
ajaMaapaarsl  OCNTUIEpAiH TYKBIM Kyallay epeKIICNIKTepiH, TYKBIM KyallaUThIH aypyJiap/Isl
(MEeQUIMHANBIK T€HETHKA) XOHE aJaM MOIMYJIALUAIAPBIHBIH '€HETHUKAIBIK KYPBUIBIMBIH 3€pPTTEHIL.
AnaM reHeTHKachl - Kasipri 3aMaHfbl MEAMIIMHAHBIH TEOPHSUIBIK HETI31 OHE Kasipri JeHCayJIbIK
caktay canachl (CIIN/, YepHOOBLIB).

bipHenie MbIH TreHeTHKanblK aypynap Oenrun, omap 100% gepiik aJaMHBIH TE€HOTHIIIHE
OaliIaHBICTHI.

['enotumnke nie, Kopiiaran oprara Ja OalJaHBICTHI aypyJap Oap: UIIEMUSIIBIK aypy, KaHT JuadeTi,
PEBMATOMITHI aypyJiap, acka3aH MEH OH €Kl eJli 1IIEeKTIH OHBIK >Kapachl, KONTEreH OHKOJIOTHUSIIBIK
aypynap, mu30ppeHus xKoHe 6acKa CUXUKAIBIK aypyJiap.

TyKbIMKyanaymbUIBIKTBIH XPOMOCOMAJIBIK TEOPHSCHl - OyJl Teopus, OFaH COHKec jkacylia
SIPOCHIHBIH KYPaMBIHIAFbl XpOMOCOMaIap TeHICPAIH TaChIMAIIAYIIBICHl OOJBIN TaObUIAAbI JKOHE
TYKbIM  KyaJlayUIbUIBIKTBIH ~MaT€pPHAJAbIK HETI31H Kypalabl, SFHU aF3anapablH  Oipkarap
yprakTapJarbl KACHETTEpIHIH Ca0aKTaCTBIFbl OJIAPABIH XPOMOCOMANApBIHBIH  Y3IIKCI3AIrIMEH
aHbIKTaNabl. TYKBIMKYaJaylIbUIBIKTBIH XPOMOCOMAJBIK Teopusichl XX FachIp/bIH OachlHIa Maiiaa
60m1b1. JKacymianelK TEOpuUsiFa HETI3/IE€ATEH KoHE THOPHIOIOTUSIIBIK Tajlay/la aF3alapAblH TYKbIM
KyaJIaUTBIH KaCUETTEPiH 3epTTey YILIIH KOJIIaHbUIFaH.

TyKBIMKyanaymbUTBIK XpOMOCOMa TEOPHUSICHIHBIH HET13T1 epexkenepi:

TCHETHKANBIK JKOHE LUTOJOTHSIIBIK KapTajapibl CalbICTHIPY TYKBIM KyaJayHIbUIBIK XpOMOCOMa
TEOPUSACHIHBIH HET13T1 epekeepiH TYKbIphIMIayFa MYMKIHAIK Oepei:

I'ennep xpoMmocomanap/a JokanuzanusuianFad. COHBIMEH KaTap op TYpJi XpoOMOcoMallap/ia TEeH eMec
regaep Oap. CoHBIMEH Karap, op TOMOJIOTHSUIBIK €MEC XPOMOCOMAHBIH TEHJEPIHIH KUBIHTHIFBI
€peKILE.

Anensai reHiep TOMOJIOTUSIIBIK XpoMocoMaap/a Oip/iel opHazacabl.

* ['enep XxpoMocoma/ia ChI3bIKTHIK PETIEH OpHAJIACa/IbI.

* bip xpomocomaHbIH TreHjaepl OaillaHbic TOOBIH Kypailibl, SFHM OJlap HETi3iHeH OaljIaHbICKaH
(bipieckeH) Myparepiikke ue 0olaabl, OChIFaH OalIaHBICTRI Oenrini Oip OenrinepaiH OaillaHBICKaH
Mypaiapel 0oianbl. balmaHbICTBIK TONTApAbIH CaHbl Oenruii Oip TYpAiH XpOMOCOMAalapbIHBIH
TarjIOWATHIK CaHbIHA (TOMOTAaMETHKAJBIK JKBIHBICTa) HEMece OJaH Kol (TreTeporamMeTHKajbIK
KBIHBICTA) 1-T€ TEH.
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* OTKi3y HOTWXeciHIe OalIaHbIC Y3UIeAl, OHBIH JKHUIIM XPOMOCOMAJarbl T'€HICP apachbIHAaFrbl
KaIIBIKTHIKKA TYpa MPOMOPIIMOHAI (COHIBIKTaH aJre3UsiHbIH KYIII TeHIEP apachIHIaFbl KaIlIbIKTHIKKA
Kepi OailiaHbICTBI O0IAIbI).

» Kapuotu - opOip OMOJIOTHSUIBIK TYP XpOMOCOMaIap IbIH Oenrit Oip >KUBIHTHIFBIMEH CHUIIATTaJIaIbl.

4. MJUIIoCTpAMsIbl MATEePHAJIAAP:
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https://www.youtube.com/watch?v=vfZMY BGxxyQ&feature=youtu.be meroxns! rener
. OedueT: KoIaaHOaHbl KapaHbI3

. Bakpliay cypakrapsl: (kepi 6aiiaHbIC)

. 'eneTukanbIH aTachl?

. MenuiyHa yiIiH reHTHKaHbIH MaHbI3bI?

. Toyenci3 TyKbIM KyasayablH CUIIaTTaMachl?

. Tipkec TyKbIM KyanayblH MoH1 Heze?

. AJJaMHBIH TYKBIM KyaJIaliTBIH aypyJIapblHbIH ce0e01 Hene?

. AJTaMHBIH TYKbIM KyaJlallThIH aypyJapblH emaeyre 6oiaama?

OO WDNEFE O Ol

Ne7

1.TakpIpbIObI: AJaMHBIH TYKbIM KyalalTbiH aypynapbl. TYKbIM KyaJalThIH aypylap/blH HeTi3ri

TonTamanapbl. TYKbIM KyalailTblH aypyJiap/IbIH ajl/IbIH aly ’KOHE IMarHOCTUKajay Heri3zepi

2.Makcatbl: AJaMHBIH TYKbIM KyaJIaTBIH aypyjapbl, KIKTeNyl JKOHE JMAarHOCTHKAa MEH aJlIbIH-

aITyIbIH HET13T1 SJICTepl TypaJibl TYCIHIK Oepy.

3.Japic Te3ucrepi: Kazipri yakpirra 4500-16H actaMm aypy reéHETHKAIBIK aypyJiapFa >KaTaibl.
PeHTreHoNOrusIbIK TeHETUKAJBIK aypysap, MbICallbl, HUCTHKAIBIK (UOPO3 MKoHE aJeHO3HMH

JileaMrHa3a TalllIbUIbIFbL, €rep TeHHIH €Ki aJulelbepi e 3aKbIMIaHCca.

Y cTiHT1 ayTOCOMABIK aypyiapia, Mbicalibl XaHTUHITOH aypybl, aypy/IbIH T€HIHIH dcepl 0acKa aienb

cay OoJca fa maiina 60maabl.

AKpIp COHBIHIA, X XpOMOCOMachlHa OalIaHBICTBI aypylap ep ajamjapjaa mnaiga Oosansl, ai

oifenepne, omerre, X XPOMOCOMACHIHBIH CBHIHFBIIITHIK CHHAPOMBI CHUSKTBI OpAaiibIM ayblpMaiiibl

KOHEe TeHJl ©3 YpIakTapblHa Taparblll, YIJapblHa aypyAbl TackbMajAabl. [ eHOMIBIK,

XPOMOCOMAJIBIK, MOHOTEH/IIK KOHE MOJUTEHIIK (MyIbTU(AKTOPIBI) TYKbIM KyaJalThIH aypyJiap.ibl

QXBIpaTy QJIETKE aAlfHAJIFaH.

4.AnnocTpanusibl MAaTepUAIAap:



https://www.youtube.com/watch?v=vfZMYBGxxyQ&feature=youtu.be
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XpoMocomaJIbIK abeppanusiap JlayH CHHAPOMBIMEH aybIPATBhIH aJ1aM

https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be moHo, monu, xpom 6oe3HU
5.9ae6meT: Kos1JTaHOAHBI KapaHbI3

6. bakbliay cypakTapsbl: (kepi OaiiiaHbIC)

1. AnmamHBIH TYKBIM KyaJIalTBIH aypyJIapbIHbIH Maiixa 6oy cedenrepi?

2. TyKpIM KyaJalThIH aypyiap KaHJai NpuHIUNTep OONBIHINA JKIKTEIe 17

3. TykbpIM KyaJlalTBIH aypyJiap/Ibl JHArHOCTHKANIAY daicTepi?

4. TykpIM KyalaiThlH aypyJapIblH aJlJblH aly aaictepi?

Ne8
1.TakpipbIObl: OHTOreHE3 - AaMy reHeTHhkachl. JKeke aaMyJiblH KacyllalbIK KOHE T'€HETHKAJIbIK
Heri3aepi
2. Makcatpl: OHTOTeHE3 KOoHE >KACyIIalbIK JKOHE TeHETHUKAJbIK HETi3epl Typaibsl TYCIHIK Oepy.
OMOPHOHABIBIK TaMY/IBIH JKaJITbl 3aHIBUIBIKTApHI. JKeKe TaMyIblH jKacyIIabIK jKOHE TeHETUKAIIBIK
Heri3zepi. AKayJIbIKTapIblH Naiia 00ybl
3. JlopicTep Te3uci: Ar3anmapiblH JKEKe JaMybIH - OHTOTEHe3 Jen ataipl. Oyl 3uroTajiaH ar3aHbIH
IYHUE canyblHa (eiyi) AEHiHT1 apajblKTa OalfKanaThlH KypJesi >KOHE Kell CaThlIbl 6Cy MEH Jamy
yaepicTtepiHiH (TporecTepinin) KemeHi 00bin Tadbutaabl. OHTOTeHe3 (KeKe aMy) HOTHXKeCIHIE O1p
KacyIlla-3uroTajaH KypbUIbICHl JKaFbIHAH Kypaen (TpHWUIMOHJIAFaH >KacyllalapjaaH, KeITereH
yinanxap MeH MYIIEJepACH TYPaThiH), TYpre COMKEeC YXKoHE JapaliblK epeKHICTIKTepi KalbIITacKaH,
epecek ar3aiap JaMmbln ketiieni.  Mopdorenes (kaHa ¢dopmanapblH Ty3idyl) -XkKacyllanapblH
ecyiMeH Oipre onapiblH KelOipeysepiHiH 3aHAbl TYPAE ©Jil XKOWbUIYBI; jKacymanap (popmMachlHbIH
e3repyi; Jkacymanap KaOaTTapblHBIH KO3Fallybl MEH MaMbIChll HiTyl T.0. CHSKTBI KypJeni
KYOBLIBICTap/Ibl KAMTUTBHIH yaepic (mpouecc) Ooisbin Tadbiaaabl. COHIBIKTaH-a aF3ajap/blH KeKe
JaMybl (OHTOTEHE3) ©T€ MBIKTHI JKacyIIaJdblK MOJEKYJIaJbIK-TeHETUKAIBIK TETIKTEp (MEXaHU3M/ep)
apKbUTBI 0acKapbUIBITI, OaFaapiaHaTBIHBI co3Ci3. bipak, omi-ne 6osica OHBIH KYMHUSCHI, CBIPBI TOJIBIK
alllblIMaFaH, SIFHU Kajailna ekl »acyIaHblH (CIIepMaTo30Hl XKoHE KYMBIPTKA KacyIlachl) KOCHUTYBI
Hotwkecinae 200-1eH acTaM opTYypl Yinajnap KeNIeHIHEH KYPBUIFaH KYpENTi aFr3a JIaMbITl JKeTUIe
JIeTeH CYpaKKa TOJIBIK XKayarl OK.

¥peIKTaHy Ke31H/Ae €Kl aTa-aHaHBIH XpOMOCOMaJIaphl TeK Oip sapoaa Oipiktipiiaeai. Omap OipaeH
TCHETHKANBIK aKMapar Ke3l peTiHje KbI3MeT eTe Oacraiinpl. JKeke gaMy TeHETHKAchlH 3epTTey/eri
HETI3T1 9ic - MyTamusHbl KosijgaHy. OHTOreHe3diH KajbIThl aFbIMBIH ©3TePTETIH MYTallUSHBI
TYJIbIpFAaHHAH KEWIH KAJIBINTHI KOHE MYTAHTTHI XKeKe TYJIFajgapAblH (PEeHOTUITEpl CaNbICTHIPBUIBII,



https://www.youtube.com/watch?v=Xh_RplAaNBQ&feature=youtu.be
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TeHHIH JaMyblHa ocep eremi. [enmepaid pemi Oipaeit emec. Keitbip renaep emipiik MaHBI3IbI
KbI3METTEPIHE >Kayanm Oepesi, OHCHI3 JKacylIajJapAblH KaJbINThI XYMBIC ICT€yl MYMKIH €Mec.
Muicainsl, T-PHK »xone IHK monumepasanapeinbiH cUHTE31. ByJl Yii mapyalbuIbIFbIHBIH TEHACPI.

4. NiunlocTpanus/ibl MaTepuaiap:

MedicalPlanet.su
— meduyuHa ons eac.

e

7Korap¥rbl TaHAAABIH KbIPbIFbI

https://www.youtube.com/watch?v=ps92yjSDEO4&feature=youtu.be onrorenes

5. 9neduerTep: KoIaHOAHBI KapaHbI3

6. bakpuiay cypakrapbi:

1. OHTOreHe3 aHbIKTaMacChl;

2. Ontorenes kesennepi; OHTOreHe3. DMOPHOHAIBIBIK AaMYABIH Kbl 3aHABUIBIKTaphl. JKeke
JaMy/IbIH YKacyIlaibIK )KOHE T€HETUKAIIBIK Heri3aepi. AKayJIbIKTap/AbIH Maiiia 60ysl

3. DOMOpUOHABIBIK TaMY;

4. OMOpuUOTeHe3/1iH KaCyIANbIK KOHE TeHETUKAJIBIK TETIKTEpi;

Ne9

1.TakpIpbIObI: [TomynanusibIK TeHETUKA HEeT13/1epi

2. Makcarpl: [lonynsiusiiapiarsl T€HETUKAIBIK MpoIeccTep, Xapau-BaitHOepr 3aHbI jkoHE
HEKeJecy TUNTEPiHIH pesli Typalibl TYCIHIK Oepy

3. Japicrep Te3uci: MonmyasiuusijibIK reHETHKA — aJUICNbICPIIH Tapally XKHUUIITIH JKOHE OJIap.IbIH
e3repyiHe OalIaHBICTBI HBOJIOLMAHBIH KO3Fayllbl KYIITEPiHIH e3repyiH (MyTareHe3, TaOuUfH
CyphINITay, TeHIEp Apeidi, Murpamus xoHe T.0.) 3epTTeTiH FhUIbIM. OFaH Koca MOIMYJISIUSHBIH
CyONONyJIAIMSIIBIK CTPYKTYPAJIBIPbIH JKOHE KEHICTIKTEr1 CTPYKTypachiH 3epTreiiai. [lomymsuusibik
TCHETHKA aJaMIaTivs MeH CIEeUIHATU3aIMsIHbl TYCIHAIPYTe THIPBICAIABI KOHE HBOIIOIUSHBIH
CUHTETHUKAJIBIK TEOPHUACHIHBIH HET13r1 0eiri 60ibIT TaObLIa kL.

JKOJIOTHSUIBIK TeHeTHMKAa — aF3ajapJblH e3apa OpEKeTTeCY acHeKTIIEpiH >XKOHE CBIPTKhl OpTa
(bakTopiapbIiHbIH (KOJOTHSIIBIK (haKTOpsiap) dcepiHeH OoNaThIH ar3ajapiblH ©3repyiH, COFaH Koca
TeHETHKAIBIK TPOIIECCTEP/iH KOHE IKOJOTHSUTBIK (DaKTOpIapAbIH KapbIM-KaTBIHACHIH 3€PTTEH/II.
DKOJIOTUSJIBIK T€HETHUKAHBIH KypaMmblHa TOKCHUKOT€HETHKa, (hapMaKOreHeTHka, (hapMaKoreHOMHKa
TOpPI3/11 FRUIBIMU OAaFBITTap Kipei.

4. NnmocTpanusijibl MaTepuaiaap:



https://www.youtube.com/watch?v=ps92yjSDE04&feature=youtu.be
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
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600-B00 MnH. NeT TomMy Ha3aA

MuomoBus  al y;:..1 a1 T e Gy A B B
- J AN = J
CemeiicTea Cemencreo
anga-uenei Gera-uenei
AI[aMHI)IH FJ'[OﬁI/IH}Ii AKYbI3/1apPbIHBIH HOl'[yJ'IHIII/IﬂJ'II)IK TOJKbIHAAP
IBOJIIOLIUACDHI

https://www.youtube.com/watch?v=slohBI2zy0l &feature=youtu.be xapau-saiindepr
5. OneduerTep: KoiaHOaHb! KapaHbI3

6. bakbliay cypakTapbl: (kepi OaiiiaHbIC)

1. Iomynsimust nereneimis He?

2. [MonynsmusinapAbIH YKOIOTUSIIBIK CUIIATTAMACHI:

3. [MomynsmusuTapAblH, TeHETHKAIBIK CHTIATTaMACHI;

4. Xapau-BaitHOepr 3aHBIHBIH HET13T1 Karuaanaphl;

Nel0

1.TakpIpbIObI: AnaMaapaarsl (papMakoreHeTHKa >KOHE SKOTeHeTHKa Herizjepi. I[IpeankTuBTi
MEIMIIMHA, aHBbIKTaMachl, TE€HETHKAJbIK Heri3epl (FeHETUKAJIbIK MaclopT), MepCleKTUBACHI,
MEIULMHAIIBIK MaHbI3bI

2. MakcaTtsl: (hapMaKOreHeTHKa KoHE SKOI€HETHKA SJICTepl TaKbIpbIObIHA TYCIHIK Oepy

3. Jopictin Te3mcnl: DapmakoreHeTuka (HapMaKOIOTHUSJIBIK PEaKIMsFa 9cep €TeTiH HayKacTbIH
TFeHETUKAJIBIK CHUIaTTaMalapblH 3epTTeiial. byn reHeTukanblk epekiuenikTep, oAeTTe, Adpi-
TOpMEKTepAiH  (papMakOKHMHETUKAachlHA HeMece (apMakoJMHAMHMKAChIHA KaTbICATBIH  aKybI3
reH/epiHiH MoJuMopdThl aiimMakTapbl Oosibll TaObLIaAbl. bipiHmi Tomka OuoTpaHcopmaius
(dbepMeHTTEepIH KOATAMTHIH TEHJAEp JKOHE aF3aMeH JOpUIIK 3aTTapibl CiHIpyre, TapaTyFa »XoHe
IIBIFapyFa KaThICAThIH TAChIMAJIIAYIITBI TEHAEP Kipei.

JKOreHeTHKa (SKOJIOTUSUIBIK TEHETHKA) — KOpIIaFraH opTa (akTOpJIApbIHBIH aF3aHblH TYKbIM
KyaJlayIIbUIBIFBIHA 9Cep €Tyl HeTi3iH/Ae KalbINTacaThlH TYPJIille MaTONOTHUSIIBIK PEeaKIHsIapbIHBIH
epeKLIeNiKTepiH 3epTTEHTIH IeHeTUKa FhUIBIMBIHBIH Oip canackl. OpTa (akTopiapbl dcepiepiHeH
MaTOJIOTHSUIBIK ~ aJIENbACPAiH  (EHOTUNTIK OallKalyblH HKOTCHETHKAJBIK peakiusiap HeMece
HKOTE€HETUKAJIBIK aypyJjiap JIen aTaibl.

AJlaM 3KOT€HETHKAChIH 3€pTTEyJIep COHFBI KbUIAAphl aJlaMHbIH MEKEH OpPTaCBhIHBIH <GKaHa», OYpbIH
Ke3zecrnereH (hakTopiaapMeH (JIopi-AopMeKTep, MeCTHLMATEp, TaMaK Kocrmajapbl T.0.) JacTaHysbl
HOTWDIKECIHIE JKenennaeni. bypbiH amamaap Oyil 3aTTapMeH TINTI JKaHAcMaraH, COHIBIKTaH 1a Oy
3arTapra Kapcel cypseinrtay Oonmaral. KeiiGip amienbaep rennepaiy apeiidi He Oacka ma cedenrep
HOTWDIKECIHJIE TIOMYJISIMsAA JKHHAKTATYybl MYMKiH, OipaK oJlap y3aK YaKbIT «YHCI3» Ky#ae OoJbIm



https://www.youtube.com/watch?v=slohBI2zy0I&feature=youtu.be
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¢deHoTHNTIK OalKaaMaWTBIH. AJl, KaHa XaFJaiiapAa oyiap aKTHBTEHIN (EHOTHUNTIK OalKaTyblH
KepceTyi MYMKIiH.
BypbiH «yHCI3» Kyiiae OOJBIN KENreH TeHAEpIiH >KaHa OHKOJOTHUIBIK (aKTopiap ocepiHeH
aKTHBTEHYIH — (haKTOPIIap/IbIH SKOTCHETUKAIIBIK 9CEP1 JeTl aTaiIbl.
A¥3aHbBIH SKOTCHETUKAIBIK PEaKIMsIApbIHBIH KONTYPIUIITiHIH OipJeH Oip ke31 001bII TOMEHAETIED
CaHaJIa/IblL:
-Onotpanchopmariys yaepicine KaTblHaCaThIH METa0O0IN3M TeHAepiHIH MOTUMOPPTHIK 3 dexTTepi;
-KelJie MHIIyKTOp, Keliie MHTHOUTOp He CyOcTpaT OO TaObIIaThIH KOPIIaFaH opTa (GaKTopIaphl;
-KYHIENIKTI JKy3€re acaThlH «KOpULIaFaH OpTa-TeHIEP», «IEH-TeH» apachbIHIAFbl KONTereH
opekerTecynep popmaiapsl;

Ocwl opekeTTecynep >koHE (akTopiap ocepiepiHiH KONTYPJIUITiH 3epTTey — OSKOTCHETHKa
FBUILIMBIHBIH MIHIETI OOJIBIIT CaHaIa kL.
Kasipri ke3ne ar3anmapIsiH opTa (akTopiapsl dcepiepiHe TYKbIM KyallaThIH peakIusuIapbl TeK KaHa
I9pi-IopMEKTepre eMec, COJl CHUSKTHl (pHU3MKAIBIK (pakTopiapra, TaMaKTapFra, ocipece TaMakTap Fa
KOCBUIATBIH KOCTaJIapFa, arMocdepa JacTaHybIHA, KOCci0U 3UsHIBI (haKTopIapra J1a OaiKairaH.
CeIpTKBl  OpTa  (DAKTOPIApBIHBIH ~ OPEKETTEpPiHE aF3aHblH T'CHETHKAIBIK PEaKIUsIIapPbIHBIH
epeKIICeNKTEePiH  KIMHUKAIBIK-TeHEAIOTHSUTBIK, €ri3fepAi  3epTTey HeMece MOIMyJISIUSIIbIK-
CTAaTHCTHKAJIBIK 9/1iCTEP apKbUIbI aHBIKTayFa 00JIa bl
4. NnmocTpaTuMsAIbI MATEPHUSLIL:

MSTALLA HACTOTA B
FEH ‘ O VEES a | MEFBIMHSI 1 AEFEKT |Hnnuﬂ9u|/||/| AEONEEAHAE

TEHEI <BHEW HEW CPE ALl

GSTML del Hapuue Hine bazu2 409 0/0
NAT-2
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mEPHX Jon i
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MTHFR B77 ST (AW) S7o6 M+ ATepockaepos
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e del 287 bp

ro
¥
Mo
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Hal
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https://www.youtube.com/watch?v=elJBaub1gQQ&feature=youtu.be papmarorenernxa

5. Oneouner: Koaganoda

Kazak Tisinge:

Herisri:

1. KieTkaHbIH MOJIEKYIAIBIK OUOJIOTHSACHL. 2 T. : OKYJBIK / b. Anp0epte [T.0.] ; aFbUIIIBIH TiJ. ay/I.
O. Epexenos. - 6- 6ac. - Anmarsr :J{oyip, 2017. - 660 6. c.

2. Batyrova, K. l.Inttroduction to biology = Beeaenuesouomnoruto : 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. Hyprazsr, K. I1I. MonekynansikOuonorus: okynsik / K. III. Hyprassl, Y. K. bucenos. - Anmarsl
:9Bepo, 2016. - 428 Ger.
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7. Ecupkenos, M. M. MonekysipHast Ouomnorust kieTku: y4ue0. mocodue / M. M. Ecupkenos. M-Bo
3napaBooxpanenus PK; Yueb.-meroguveckoe 06-aue mea. By3oB PK. - Kaparanma: UI1 "U3a-Bo
AKHYP", 2013. - 146 c.

8. Obunaes, C. A. MoJieKyIaabIKOMOJIOTHsDKOHETeHeTHKA: OKYJIBIK / C. A. O0umaes. - 2-0ac. Ty3eT.,
*oHeTOoNbIKT. - IIpmvkent : JKIIC "Kiramn", 2010. - 388 Oet c.

9. Ilputuapn, Hopuan JIx. Harmsigaas meauimHckas reHeTuka: yueo. mocoowue / Jlopuan Jx.
[Tputuapa, bproc P. Kopd; nep. ¢ anran. nox pea. H. I1. boukosa. - M.: TDOTAP - Meaua, 20009. -
200 c.

Koceimma ogedunerrep:

1. MymunoB, T. A.MonekynspiabikOnonorusiHerizaepi: nexkuusimap kypesl / T.A.MyMmuHOB,
E.V .KyannsikoB,M.E.Kynmanos; ka3.tin.ayn.H. M. Mangeibaesa, T.A.MymuHoB. - Anmarel: Jlutep
[TpunTt. Kazaxcran, 2017. - 388 0. c.

2. OCHOBBI MOJIEKYJISIpHOM Onooruu: Kypce sekuuit / mox pen. T.A.Mymunos ;T.A.MymuHoB [u 1p.].
- 2-e w31., uicnp. u goi. - Anmatsl: Jlutep [Ipunt. Kazaxcran, 2017. - 556 c.

3. Kyannpiko, E. ©. HerisrimonekynanblK—TeHETHKAIBIKTEPMIHIEPIIHOPBICIIA-KAa3aKIIaco3Iir -
Anmarsl :9Bepo, 2012. - 112 Ger

4. MymunOB, T. OCHOBBI MOJICKYJISIPHOHM OMOJIOTHA: Kypce JeKIui. - Anmartel: Dddext, 2007
DJIeKTPOHAbI DACHLIBIMIAAP:

1. Akynenko, JI. B.buonorust MenuiuHaIbIK TeHETHKA HETi37epiMeH [DIEeKTPOHHBIN pecypc]|: Mes.
yUUJIMILIEep MEeH KoJulemkaepreapH. okynslk / JI. B. Akynenko, W. B. Yrapos; kazakrin. ayn. K. A.
Ecremecona. - DnexTpoH. TekcToBbie AaH. (43.6M0). - M.: [DOTAP - Menaua, 2016. - 416 0. c.

2. Kynb6aeBa, b. XK. MeToasl TeHOMHBIX TEeXHONOTUH [DneKTpoHHBIH pecypc]: nekuwmii / b. XK.
Kynn6aeBa, M. M. Ecupkenos, A. A. Amup6ekoB. - DIeKTpoH. TekcToBble AaH. (578 MO). -
IIemvMkent: b. ., 2012, - 70 c. 21. onT. AUCK
3.XonmacoBK.T.JXKacymaHsIHTYKBIMKYaJIayHET 131 HIHKYPBUTBIMBIMEHKBI3METI [ DIIEKTpOHIBIpECypC]
:0KyKypaibl.- [lIeiMkenT, 2012.- 1 sm.ont. auck (CD-ROM)

4. KynsbaeBa, b. K. I'enernueckuii marepuan kietku. CTpykrypa U QYHKIUH [DJIEKTPOHHBIN
pecypc]: yue6. mocodue; FOKI'DA. - DnekTpoH. TekcToBbie naH. (24,0 MO). - [llemmkenT: b. u., 2011.
- 173 sn. onr. guck (CD-ROM).

5. Kynnbaesa, b. XK. Ilaronornueckas anaToMusi reHoMa [ DJIEKTPOHHBIN pecypc]: yuel.-HarsiHoe
1moco0. - DnekTpoH. TekcroBbie naH. (0,98 MO). - lllemvkenT: b. u., 2011. - 86 c. a1. ont. auck (CD-
ROM).

6. KynnbaeBa, b. X. MHpopmMannoHHbIE MaKpOMOJEKYNbI, Belkun M HYKIEHHOBBIE KHCIIOTHI.
CrtpykTypa U QpyHKIHH [DneKTpoHHBIN pecypc] : yued. mocodue; FOKI'DA. - DnekTpoH. TEKCTOBBIE
naH. (17,7 M0). - llleivkenT: b. u., 2011. - 135 c. an. onT. auck (CD-ROM).

Opsic TiniHge:

Heri3ri :

1. I'enetuka. Yuebnuk nnsi BY3os/Ilox pen. Axamemuka PAMH B.U. HMBanoBa — M.: UKI]
«Axagemkaura», 2006-638c.: ui.

2. MymunoB T. OCHOBBI MOJIEKYJISIPHOI OMOJOTHU:KYpC JeKIMA.-Anmatsl: Dddext, 2007.
KocbimMina :

1. Usantomkun A.f., UrnateeB B.H., Kopotkux P.B., Cunysnosa 1.B.131-B0

[Iporpecc, M.. 2008r.

2. Y. Knar, M. Kammunrc. OcHoBsl TeHeTukn — M.: Texaocdepa, 2009r.

3. OCHOBBI MOJIEKYJISIPHON OMOJIOTHH KJIeTKH. Y4eOHuK. 3romax. b.Ansbeptc u ap., M3a-Bo
OZON.RU, 2018r.

AFBLIIIBIH TLTiHE:

1.Jorde L. B., Carey J.C., Bamshad M. J. Medical Genetics, Elsevier, 2015
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2.Cooper G. M., Hausman R. E. The Cell: a Molecular Approach. - Sinauer Associates, 2015
3.Genetics [Tekcer] = INeneruka : 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 [Tekct] = Benenue B 6uosoruso: textbook / K. 1.Batyrova,
D. K. Aydarbaeva. - Almaty: Association of hiighereducationalinstitutions of Kazakhstan, 2016. -
316 p.

KocbimMia axeduer

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

1. Lodich, H. Molecularcell [Onextponnsiii pecype]: Hayunoe uznanue / H. Lodich. - DnexTpoH.
tekcroble naH. (10,4 M6). - b. m. : b. u., 2003

2. PrimerofMolecularGenetics [DnekTpoHHbIH pecypc]: yueOHHK. - DiekTpoH. TekctoBbie qaH. (10,5
MO). - M. : b. u., 1992

3. Clote, P. Computational molecular biology FP. Clote, R. Backofen [DiexkrpoHHblii pecypc] :
nayunoe m3ganue / P. Clote, R. Backofen. - Dnekrpon. TexcroBsie nas. (13,2 M0). - b. m. : b. u,,
2000

4. Glossary, Lodish H. Molecular Cell biology [Dnextponnsiiipecypc] :cmoBaps / Lodish H.
Glossary. - Dnektpon. TekctoBbieaad. (11,1 Mo). - b. m. : B. u., 2003

5. Watson, J. D. Molecular Biology of the gene [Dnexkrponnsiipecypc] :HayuHoeusganue / J. D.
Watson. - Fifth edition. - Daektpon. Tekcrosienan. (30,2 M6). - b. m. : b. u., 2004

DJIeKTPOHIBI iepeKTep 6a3aaapsl

Ne | Ataysl Cinreme
1 | DaexTpoHIBI KiTanxaHa http://lib.ukma.kz
2 | PecnyGunKanbIK AKOFapbl OKY OPBIHAAPHI http://rmebrk.kz/
apaJblK JIEKTPOH B! KiTallXaHa
3 | «Crynent kerecmrici» Megumuaansik 2KOO http://www.studmedlib.ru

QJICKTPOHABI KiTammxaHackl

4 | «ITaparpad» akmapaTThIK xyiie « MeauimHay https://online.zakon.kz/Medicine

OeiMi
5 | FeuibIMH 2JIEKTPOH/IBIK KiTallXaHa https://elibrary.ru/
6 | «BooksMedy anekTpoH bl KiTalTXaHAChI http://www.booksmed.com
7 | «Web of science» (Thomson Reuters) http://apps.webofknowledge.com
8 | «Science Direct» (Elsevier) https://www.sciencedirect.com
9 | «Scopus» (Elsevier) WWW.SCOpUS.com
10 | PubMed https://www.ncbi.nlm.nih.gov/pubmed

HNuTepHeT-pecyperap:

1. I'eneruka. Yuebuuk nns BY3os/Ilox pen. Axamemuka PAMH B.U. HMBanoBa — M.: UKI]
«Axagemkaura», 2011-638c.: nin.

2. Mymkambapos H.H., KysnenoB C.H. MonekymnspHas Ouosnorus. YuyeOHoe mnocoOue Juis
CTYJE€HTOB MEIMIIMHCKUX BY30B,3-¢€ n3a-e, Mockpa: Hayka, 2016, 660c.

3. VY. Kunar, M. Kammunrc. OcHoBsl reaetuku — M.: Texnocdepa, 2009 r.
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