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Nel
1.TakpIpbIObl: Monekynanblk OWONIOTHS KOHE MEAMIMHAIBIK TeHeTHKara Kipicre. AKYbI3 >KoHE
HYKJIEHH KBIIIKbUIIAPBIHBIH KYPBUIBICHI MEH KbI3MeTi. ['@HeTHKabIK aKmapaTrThlH Oepily >KOJAaphl
KOHE PETTeNy MEXaHU3MIepi
2.Makcatbl: MoJseKynaiablK OHO0JIOTHs )KOHE MEeIMLIMHAIBIK TeHETHKA [TOH1 MEH MIHETTEp1 Typajibl
TyciHik 6epy. Mb xone MI" oTaH/bIK JKoHE LIET eepAe JaMybl, KbICKallla JaMmy TapUXbl.
Hopirepnepai naspiay xyiecingeri Mb sxone MI™ maHb3AbIIBIFEL. JKacyIiaHbIH aKITapaTThIK
MaKpoMoJIeKyJanapsl - akybi3aap MmeH H.K. Typainsl Tycinik 6epy. AKybI3IbIH OacTamKsl
(moyuIienTUATEP), EKIHIII KOHE YIIIHIII KYPbUIbIMBL. DonauHT skoHe DosiauHr hakTopiap
3. Japic Te3ucrepi: Monekynaablk OWOJIOTHS - OWOJIOTHSIIBIK FHUIBIMIAD KEIIEHI. T€HETHUKAJIbIK
aKmaparThl cakTay, Oepy j>KOHE OTKI3y MEXaHM3MJEpiH cakTay, OuononuMepiepiaiH (aKybl3gap MeH
HYKJIEMH KBIIIKbUIIAPbIHBIH) KYPBUIBIMBI MEH KbI3METTEPIH 3€PTTEH/I1.

Mornekynanslk Ouonorusi Tapuxu OWOXMMHUSHBIH Oip cajacel peTiHAe maiia OO

MonekynanslK OHONOTUSIHBIH TyFaH KYH1 1953 xblnabiH coyipi O0JbIN caHamaabl, O Ke3/e
Jxetimc [I. Yorcon men ®psncuc Kpukrtin JyHuexysinik sxypHansinga JIHK MonexkynachiHBIH
KEHICTIKTIK MOJENH YChIHFAaH MaKalachl INBIKKaH. bysl Mojenpai KypyFa Heri3 peHTTeHJiK
T pakusSHbl Tangay OoMbIHIIA XKYMbIC Oonael, oraH Mopuc X.®. YUIKUHCOH >koHe Posanuup
@paHKIUH KATHICTHI.

byn ambuibiM BupycTap MeH OakTepusIapblH T€HETHKAChl MEH OMOXHMMUSCHIH 3€pPTTEYAiH
y3aK Ke3eHIMEeH JAaibIHAa b

1928 xbutbl Openepuk ['puGGUT anabIMEH XKbUTYy 9CEpIHEH OJNTIPUIreH OakTepusiapIblH
CBIFBIH/IBICHI KayiNTi eMec OakTepusiapFa MaToreHaAIiK Oenricid 0epe alaThIHABIFbIH KOPCETTI.

bakTepusnapapiH TypieHYIH 3epTTeyACH KeiiH MaToreH Il Ta3apTyFa oKemlJli, Ol KYTKEeHIEH,
aKybl3 €MeC, HYKJIEWH KbIIKbUIBI Oonabl. HykimewH KbIIKBUIBIHBIH ©31 KayilnTi emec, Ol
MUKpOar3alap/blH MaTOreHAUIriT MeH 0acka Ja KacHeTTepiH aHBIKTaWThIH TeHAEepAl FaHa
TacChIMAJIIANAbI.

XX raceipAbiH SO-1111 KbUTIAPBI KOPCETUINeH, OaKTepHsiiap/ia MPUMUTHBTI JKBIHBIC TPOIIECCi
Oap, omap xpomocomanblik eMmec JIHK, mmasmunanap anvacyra kabinerrti. [lnmazmMunarepaiy ambuiysl,
COHJali-aK TpaHchopMalMsIaHy CHSIKThI MOJEKyNalblK OUONOTHsIa KEeHIHEH TapaifaH IUIa3MHUATIK
TEXHOJIOTUSTHBIH HET131H Kypapl. OIicTeMe YIIiH Tarbl 0ip KaHalbIK, 20 FackIpAbIH OachlHIa OaKTepus
BUpYCTaphl, OakTepuodartap TaObUIAbl. Dartap COHBIMEH KaTap TE€HETUKAJbIK MaTepHalasl Oip
OaKTepUsIIBbIK JKacylllaJiaH eKIHII jkacyliara o6epe anansl. bakrtepusimapiapiH  (a3anblKk WHGEKIHICHI
6akrepuanapl PHK kypambinbig e3repyine okeneni. Erep PHK kypamsbl ¢a3zaceiz 6osca, 6akTepHsUIbIK
JIHK kypampina ykcac Oonansl, nnpeknusaan keilin PHK Oaxrepuodar JIHK-ra ykcac Gomansrl.
Ocpinaitma, PHK kypeutbimbel JIHK KypbUIBIMBIMEH AaHBIKTATATHIHBI AHBIKTANIBIL. O3 Ke3eriHe
JKacymiajapaa akybl3 CHHTE3iHIH  keUigamabirbl  PHK-akybI3apik  KemieHaepaiH  MeJIiepiHe
OaiinanpicThl. COHBIMEH MOJIEKYJIANBIK OMOJIOTUSHBIH OpTanbiK nqorMacel Kypsuiasl: JJHK < PHK —
aKybI3. MoJeKyJIanbIK OMOIOTHUSHBIH OJIaH 9pi1 IaMybl OHBIH 9/IICHAMACHIHBIH JaMyBIMEH KaTap XYp/ii,
atan aWtkanna JIHK-veiH Hykmeotunarep Ti3OeriH aHbIkTay oficiH oinanm Taby (B. ['mnbeptr men
®.Cenrep, 1980 x. Xumus canaceiarbl HoOenb ChIANBIFEI), COHBIMEH KaTap IeHAEpAiIH KYPbUIbIMBI
MeEH KbI3METIH 3epPTTEy CcaJachlHAAFhl )KaHa alllbUTbIMAAp (KapaHbl3: TeHeTHKa Tapuxbl). XXI FackIpabiH
OacerHma amam3artelH Oapiiblk JIHK-HBIH JkoHE MEIWIIMHA, aybUIAPYalIbUIBIFRl KOHE FHUIBIMHU
3epTTeyJiep YIIiH 6Te MaHbI3/Ibl 0acKa ar3ajap/blH 0acTanKbl KYPbUIBIMBI Typaibl MOJIMETTED aJIbIHIbI,
HOTWIKECIHIe Ouosorusaa OipHerne )aHa OaFpITTap maimaa 00Abl: TECHOMHKA, OMOMH(OpMaTHKA KOHE
T.0
4. MnmocTpanus/ibl MaTepuaiaap:
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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 MeMeHTTep i kepceTeni. OpTachlHIa KYPUIBIMABIK MOTUBTEP, O-IIIApATIAIap
XKoHEe B-KypbLIbIMIap OCHHEICHIeH, BaH-eP-BaalbCTiH aTOMIBIK PAJINYChIH €CKEePE OTHIPHII CaIbIHFaH:
TYCTEp yYacKEeHiH Heri3ri OelCceHAUTIriH KepceTei.

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

W cxnoavaresi ansa-
2 cnos cnupens

b %

Y

~—. CKNOQ“OTHI
cnoa

=~ anpda=CNupant

5.91e0meT: KogaHOaHbI KapaHbI3

6. bakbliay cypakTapbl: (Kepi 0ail1aHbIC)

1. 'eHOMMKA XOHE MPOTECOMHKA

2. Mb sxore MI' namMmybIHIaFbl OTaHBIK JKOHE MIETEIIK FAIBIMIAPIBIH POl
3. AKybI3AapABIH KYPBUIBICH )KOHE KbI3MET;

Ne2
1.TakbipbIObI: Perukarus, TpaHCKPUTIIUS, TPAHCIAIUS MexaHu3Mepi. [IpokapuoTTapaarsl reHaep
AKCIIPECCUSICHIHBIH PETTENY1HIH ONEPOHABIK TUIIOTE3achl. DyKapHUOTTapAarbl F'€Hep SKCIPECCUSIChIHBIH
perTeny MexaHu3M/epi.
2.Makcatspl: ['eHeTHKaIBIK aKmapaTThIH JKa3bLUTYbl )KOHE OHBI 9pi Kapail )Ky3ere achlpy MpPUHIUIITEPI
TypaJjbl TYCIHIK Oepy
3. Jdopic Tesucrepi: JHK pensmkanusicsl - JIHK MonexymacbIHbIH €H MaHBI3IbI KACHETTEPIHIH Oipi —
OHBIH O3[ITHEeH €Ki ecenenyi (permkanusianysl). JJHK pennukanusiianysl caniapblHaH TYKBIM
KyaJaymbUTBIK aKImapaT YpHaKkTaH - YPIaKKa e3repiccis, Tene — TeH MeJepae 0epuIin, ypruaKkTapIsH
JKanFacybl Kamtamacsei3 etineni. JJHK permkanusice xacylna MUKIiHIH S — CHHTETUKAIBIK Ke3eHIH e
ky3ere acanpl. ConsiMeH Katap, JIHK-ma koaranran reHeTHKAIBIK MaTepual €Ki ece apTajibl JKOHE
KeliHr1 Oestiny Ke3iH/e aHanbIK kacymanap 6emineni. JJHK perumkamusicsin 15-20 Typai akysi3napaan
TYpaThIH KYpAesi GepMEHTTIK KeIlleH KY3ere achblpaJibl.
Tpaunckpunuus (yat. transcriptio — xkemipin >xa3y) — JAHK wmioekynacklH MaTpuma periHzue
naiganansin, PHK monekynacein cunte3ney. backa ce30eH aliTkanaa reHeTukaiblk aknapartel JJHK-
nad PHK-ra aysICTBIpY.

Tpanckpunius JJTHK-toyenni PHK-nonumepasa ¢pepmentimen katanuz-aeneni. PHK cunresi 5'-
yiibiHaH 3'-yiibl 6areiTeiHaa Kypeni, sfan PHK-nonumepasa depmenti JIHK monekynaceiaaa 3'->5'
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OarpITBIHAA KO3FaNIaAbl. TPpaHCKPHUIIKS WHUIMAIMS, SJIOHTAIUs, TEPMUHAIMS CaThUIAPBIHAH TYPAIbI.
['eHeTuKanbIK OCIICEHILTITIH peTTel any Kabimeri Oap ar3anap, CHIPTKbI OpTa ©3TepicTepiHe >KaKChI
Oeliimaene anaapl. MyHail peTTeyi xyienep 6apiblK SyKapruOTThI )KOHE MPOKAUOTTHI JKacylianapra
ToH. ['eHnmepain OenceHAUTIrH (IKCIPECCUSACHIH) PETTEY/IIH HAKThl TeTIKTEepiH 1961 xpuibl dpaHIy3
seprreymriiepi @pancya [[xeiikod nen XXak Mono opHatkaH. Onap KeWiHIpEK KIACCHKAIIBIK eIl
aTajgFaH «ONEPOH» THIIOTE3aChIH YCBIH/BI, OHBIH aBTopsapbl HoOenb chiiiibiFbiHa Me 0onapl. OcChl
3epTTEYliH HETi31H/Ie aJIFall PET OMEPOHHBIH KYPBUIBIM/BIK jKOHE (P)YHKIIMOHAJIbI YHBIMBIHBIH MOZIEII
xacanel. Kazipri yakpITTa OepoH TEOPUSCHI SKCIIEPUMEHTAJIb/IbI pacTay alijbl.

4. UnaocTpanusiibl MaTepruaiap:

AHK-nonumepasza lll

ssh-Benkn

0
JHK-nonumepaza I\%
Hanpagnexue TpaHckpunumm
Pennukanus Tpanckpunuus

OnepoH TYKbIpbIMIaMAaChIHA COMKeEC aKybI3 (hepMeHTTepiHiH OMOCHHTE3iH peTTey
ChI30aHYCKACHI
5. Onedmet: KongaHOAaHbBI KapaHbI3
6. Bakbliay cypakrapsbl: (kepi 6aiiiaHbIC)
1. Pearuukarust hakTopiapbi?
2. Tpauckpurmims pakropiaapsi?
3. Tpaucnsnus gaxropaapsl?

Ne3

1. TakpipbiObl: MenuuuHanbelK TeHETHKara Kipicre.  TyYKbIMKyalayHIbUIBIKTBIH XPOMOCOMAJIBIK
TEOPHUACHI

2. Makcatbl: ['eHeTHKa TIOHI MEH MIHAETTEpi, OHBIH MEIAMIMHAJAFBl POJIi Typalbl TYCIHIK Oepy;
I"."Menzenb (AMCKpPETTI TYKbIM Kyanay) xkoHe T.MopranHbIH (TIpKeC TYKbIM Kyajiay) 3aHIaphl.

3. Adpic Te3ucrepi: MemumHambIK TeHETUKAHBIH MIHICTTEPI - aTa-aHaIap apachlHIa OCHI aypyJiapIbl
TachIMaJIayIIbLIAp/Ibl Iep Ke31HAE aHbIKTAY, aypy Oasianap/abl aHBIKTAy JKOHE oJapAbl eMey OOWbIHIIA
YCBIHBICTAp Kacay. | 'eHeTUKaJbIK JKOJIMEH TybIHJAaFaH aypyJiap/blH aJlbIH-aTyla
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TCHETHKAJIBIK MEIUIIMHAIBIK KEHECTEp MEH MPEHATaNIb bl IUArHOCTUKA MaHBI3bI POJI aTKapabl (SIFHH,
ar3aHbIH JTaMYBIHbIH aJIFallIKbl CAaTBICBIHIA aypyJapiAbl aHbIKTay). AJlaM T€HETHKAchl aJaMAapAarbl
OCJNT1IEpIiH TYKBIM Kyasay epeKIIeIiKTepiH, TYKbIM KyalauThlH aypyiap bl (MEIUIIMHAIBIK T€HETHKA)
KOHE aflaM TMOMYJSIUSIIAPBIHBIH T€HETHUKAIBIK KYPBUIBIMBIH 3€pPTTEHi. AlaM T€HETHUKACHI - Ka3ipri
3aMaHFbl MEIUIIMHAHBIH TEOPHSIUIBIK HETi31 KoHEe Kasipri JeHcayniblk cakrtay canacel (CITA/I,
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.

TYKBIMKyanaymbUTBIKTEIH XPOMOCOMAJIBIK TEOPHUSCHI - OYJI TEOpHs, OFaH COMKeC jKacymia
SIIPOCHIHBIH KYpaMbIHAAFbl XpOMOCOMaap TEHIEP/iH TachIMaJAayIIbIChl OOJBIN TaObUIAIBI KOHE
TYKBIM KyaJIayIIbUTBIKTBIH MaTePUAIBIK HETI31H KYpalbl, SFHU aF3aIapAblH OipKaTap yprakTapIarbl
KaCHETTEPiHIH Ca0aKTaCThIFBl  OJIAPJBIH ~ XPOMOCOMAJIAPBIHBIH  Y3MIKCI3MINIMEH  aHBIKTaJIaJlbl.
TYKbIMKyanaymbUIBIKTBIH ~XPOMOCOMAJIBIK Teopusichl XX FachIpAbIH OachlHOa Taiga Ooabl.
JKacymanbIk TeopusiFa HeT13/1€ITeH KoHe THOPUIOIOTUSIIBIK Taj1ay/1a aF3alapAblH TYKbIM KyalalTbiH
KACHETTEPiH 3ePTTEy YIIiH KOJIaHBLUIFAH.

TyKbIMKyanaymbUIBIK XpOMOCOMa TEOPHUSICHIHBIH HET13T1 epexenepi:

TCHETHKAIBIK JKOHE IUTOJOTHSIBIK KapTajapAbl CalbICTBIPy TYKBIM KyaJayHIBUIBIK XPOMOCOMa
TEOPHUSACHIHBIH HET13T1 epexesepiH TYKbIpbIMIayFa MYMKIH/IK Oepei:

I'ennep xpomocomanapaa nokanuzanusianrad. COHbIMEH KaTap 9p TYpJi XpoMocomalnap/a TeH eMec
renaep 6ap. COHbIMEH Katap, op TOMOJIOTHSUIBIK €MeC XpOMOCOMAaHBIH T€H/ICPIHIH KUBIHTHIFBI €PEKIIIE.
Adnnensi TeHIep TOMOJIOTHSUIIBIK XpoMocomanap/a 0ip/eit opHanacaibl.

* ['eHnep xpoMocomasia ChI3BIKTHIK PETIIEH OpHATACAIbI.

* Bip xpoMocoMaHbIH reHjepi OailllaHbic TOOBIH Kypaiapl, SFHU OJap HeEri3iHeH OailaHbICKaH
(Gipmecken) myparepiikke ue Oonaibl, OChIFaH OaimaHbICTBl Oenrini Oip OenrinmepaiH OalmaHBICKAaH
Mypaiapbl Oonanpl. balinaHBICTBIK TONTaplblH caHbl Oenrum Oip TYpHAIH XpOMOCOMAalapbIHbIH
TarIONITHIK CaHbIHA (TOMOTaMETUKAIIBIK JKBIHBICTA) HEMECE OJIaH KOl (TeTeporaMeTHKAbIK KbIHBICTA)
1-re TeH.

* OTKIZy HOTMXKeciHAe OallaHbIC Y311€ll, OHBIH JKULIIIT XpOMOCOMAaJarbl TI'EHAEP apachblHAAFrbl
KAIIBIKTBIKKA Typa MPOMOPIIMOHAT (COHABIKTAH aJAre3UsiHbIH KYIIIi T€HAEp apachIHAarbl KAIIBIKTHIKKA
Kepi OailTaHbICTHI O0IaIb!).

* Kapuorun - op0ip OHONOTUSIIBIK TYP XpOMOCOMaapAbIH Oenrisii Oip )KUBIHTBIFBIMEH CHUTIATTANa bl

4. AnawcTpauusiiibl MaTepuaiaap:
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I''Menaean Toxipudenepi ¥pbIKTaHy Ke3iHJeri 3urorajapiablH BApHAHTTAPbI

O/1edueT: KoJaaaHOaHbl KapaHbI3

6. bakbli1ay cypakTapsl: (kepi 6aiiiaHbIC)

oukrwnpE

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?

Neq
1.TakbIpbIObI: ATaMHBIH TYKBIM KyaJdalThiH aypyJaapbl. TYKbIM KyadalThlH aypyJapAblH HETi3ri
TonTamanapel. TYKbIM KyalaiTeiH aypyJiapIblH aJJIbIH ally )KOHE TUArHOCTHKAIAy HeTi3nepi

2.Makcatbl: AJaMHBIH TYKbIM KyaJdalThIH aypyjapbl, JKIKTeTyl >KOHE JMAarHOCTHKA MEH ajJbIH-

aITyIbIH HET13T1 9fIicTepi Typalibl TYCIHIK Oepy.
3. Jopic Te3ucrepi: Kazipri yakpirra 4500-1€H actaM aypy FeHETHUKAIBIK aypyJiapFa >KaTabl.

PeHTreHoNnorusablK reHeTUKaIbIK aypyJiap, MbICAJIbl, TUCTUKAJIBIK (1)I/I6p03 KOHC aJICHO3HUH

ACaMHHAa3a TallllbUIbIFBI, CI'CP FeHHiH eKi annenbz[epi A€ 3aKbIMIaHCa.

YCTiHT ayTOCOMIBIK aypyiapAa, MbIcajibl XaHTHHITOH aypybl, aypyIblH T€HiHIH acepi 6acka ajuienb

cay Oouica ga maiiga 6onassl.

AKBIp COHBIH/IA, X XpOMOCOMachIHa OaliIaHBICThI aypyJIap ep ajamaap/a naiiaa 0onazabl, an sienjaepae,
onerre, X XpOMOCOMACBIHBIH CHIHFBIIITHIK CHHJIPOMBI CHUSKTBI OpJailblM aybIpMaibl MKOHETEHl O3
ypriakTapblHa TapaThll, YIJapblHa aypyAbl TackiMaiaaiabl. ['€eHOMIBIK, XpOMOCOMANbIK, MOHOTE€HIIK

YKOHE MOJIMTeHAIK (MyIbTU()AKTOPIIBI) TYKbIM KyaJalThIH aypyJiap/ibl aXKbIpaTy SAE€TKE aliHaJFaH.

4. UnmocTpanusiyibl MaTepuasiaap:

ABCDE FGH faseym ABCE FGH
—

Tt

ABCDE FGH p ABCBCDE FGH
t ot

ABCDE FGH ABC GH

t 1 ——
ABCDE FGH A EFGH

t 1 DCE

ABCDE FGH MNOGCDE FGH

MNODPQR ABPO R

XpomocomanbIK adeppanusiiiap JlayH CHHAPOMBIMEH aybIPATBIH ajiaM
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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?

Nes
1. TakbIpbiObl: ['eHOMUKA jkoHE OHBIH Oosamiarbl. PapMakKOreHOMHUKA JKOHE OHBIH JIOPUTIK Teparus
MEH JOPUTIK TperapaTTapabl JalbIHAayAaFbl MAHBI3bI

2. MakcaTbl: [ eHOMHBIH NaTOJOTUSJIBIK aHATOMUSICHI TYpaJibl TYCiHIK Oepy.
3. Japicrin Te3uchi: ['eHOM - aFr3aHbIH OenTyIl Oip TUITETr] JKacyllla XpOMOCOMAaJIaPbIHBIH TallIOUTHI
KUBIHTBIFBIH/IAFbI TYKBIM KyaJaThIH MaTepUalIapAblH KUBIHTBIFBI.

«'enom» TepmuHin 1920 >xputel ['aHc BuHkiep Oip OHMOJOTHANBIK TYp ar3ajapblHBIH
XPOMOCOMAJIAPBIHBIH TaIIOUITHl KUBIHTHIFBIHIAFBI TeHICPAiH )KUBIHTHIFBIH CUTIATTAY YIIIH YCHIHFaH.
byn tepmuHHIH OacTamkel MarblHACHI T€HOTUNTIH TYXKBIPHIMIAMAcChl, TCHOTHUNTEH albIPMAIIbUIBIFHI,
KEKe eMecC, TyTacTail TYpHiH T'CHETHKAJIBIK CHITaTTaMachl OOJATHIHABIFBIH KOPCETTi. MoeKyIanbIK
IeHETHKaHbIH JaMybIMEH OyJI TEpMUHHIH MOHI e3rep/i. Kenreren ar3anapia reHeTUKAaJIbIK aKIapaTThIH
taceiManaymisickl 0onbin JIHK-TaObutaThiH KoHE TEHOMHBIH HETI31H KYpaWThIH TeHJIEp FaHa eMecC
exeHairi oenrum. DykapuoTTsl xacymanapabi JJHK-HeiH ken Geiri akysiznap MeH PHK Typans
aKMapaTThl KAMTHIMAUTHIH HYKJICOTUTIK TI30EKTEH TYPaJIbl («apTHIKY).

XKacymanapaarsl FeHETUKAIBIK aKapar siIPOHBIH XpOMOCOMaIapblHAa FaHA €MEC, COHbIMEH
karap xpomocomainrimik JIHK-na ga Gonazsl.

XKeke OMONOTUANBIK TYpPJIH T'€HOMBIH aHBIKTaFaH/Aa, €H aJJbIMEH, aF3aHbIH JKbIHBICHIMEH
OailTaHBICTBl TEHETUKAJBIK aillbIpMalllbUIBIKTApIbl €CKepy KaKeT, OMTKEeH1 epjep MEH oWenaepiiH
KBIHBICTBIK XpOMOCOMaJapsl ap TYpJi 6osxaael. ExiHIIAEH, YIKEH NOMyJISIHsIIapAblH FeHO(MOHIbIH/IA
KE3/I€CETIH ajlieNb/ll BAPUAHTTAPABIH KONTIrl KOHE OHbIMEH OaillaHbICTHI O1pI3MLIIK, TEK Oenrui O1p
OpTa T€HOM Typajibl aiiTyFa 00JIajibl, OHBIH ©31H/€ XKeKe TYJIFalap/blH [eHOMAapblHaH alTapibIKTai
allbIpMallbUIBIKTap 00Jybl MYMKIH.

dapmakoreHOMHKa - OYJ1 T€3 JaMbIIl KeJie )KaTKaH FhUIBIM - (DapMaKoreHeTHKa MEH 3aMaHayu
TEHOM/IBIK TEXHOJIOTHSITAPIBIH «KOPBITHACED. DapMaKoreHOMUKAHB TOXKIPHOETIK (hapMaKoIoTHs MEH
KJIMHUKAJIBIK MEIUIMHAHBIH TNPaKTHUKacblHA €Hri3y AJaM T€HOMBI >KO0AchlH ICKE achlpy Ke3iH[e
TeHETUKAJIBIK Tajfay oMAICTEepiH JKETUIMIPYIIH HOTHXKECiHAEe MYMKiH Oosjpl. dapmakoreHoMuka
(apMareBTUKaIbIK KOMIAHUSTIAPABIH KaHa MpenapaTTapibl KypyFa, oJlap/blH JaMybIH JKeIeIeTyre,
TEpaneBTIK TUIMAUIIKTI apTThIpyFa >KOHE OChI Mpemnaparrapibl KOJJaHy HOTHIKECIHJIE KaFbIMCBhI3
peakusiap bIKTUMAJJIBIFbIH a3aiTyFa KOMEKTECe .

4. nnocTpaTuMsibl MATEPUSLIL:
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MMapux knaccupuranuschbl 00MBbIHIIA 21aM XPOMOCOMAJIAPBI

5. Onedouer: (Ko11aH0a)

Kazak Tininge:

Herisri:

1. KieTkaHbIH MOJIEKYIIBIK OMOJIOTHACHL. 2 T. : OKYJBIK / b. Anpoeptc [T.0.] ; aFbUIIIBIH Ti. ay. O.
Epexenos. - 6- 6ac. - Anmarsr :Jloyip, 2017. - 660 6. c.

2. Batyrova, K. LInttroduction to biology = BBenenueBouosnoruto : 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: yued. mocodue / M. M. Ecupkenos ; M-Bo
3npaBooxpanenus PK; Yue6.-metoamueckoe 06-aue men. By3oB PK. - Kaparanna : UI1 "Usn-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 JIx. Harnsaaas MequiimHCKas TeHeTHKa: yueo. mocobue / Jlopuan JIx.
[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 jekuuii / nog pea.T.A.Mymunos ;T.A.Mymunos [u ap.]. -
2-e u3J., uctp. u jpom. - Anmarsl : Jlutrep [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. - Aamatsl : Dddext, 2007
DJIEeKTPOHABI DaChLIBIMAAP:

1. Axynenko, JI. B.buosnoruss MenunuHANBIK TeHETUKA HETI3epIMEH [DNeKTPOHHBIA pecypc] : Me.
yUMIIALIENIep MEH KoJulemkaepreapt. okynslk / JI. B. Akynenko, 1. B. Yrapos ; kazakrin. aya. 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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5. KynnbaeBa, b. XK. [laronoruyeckass anaToMusi TeHOMa [ DJIEKTPOHHBIN pecype] : yued.-HarasaHoe
1moco0. - DnekTpoH. TekcroBbie naH. ( 0,98 M0). - llIsiMkent : b. u., 2011. - 86 c. a1 onT. guck (CD-
ROM).

6. Kynws6aera, b. X. HMuabopmanvoHHBIE MaKpOMOJEKYJbl, belkn W HYKICHHOBBIE KHCIIOTHI.
Crpykrypa u pyHkuuu [DnekTpoHHbIH pecypc] : yue6. mocodue; FOKI'DA. - DneKTpoH. TEKCTOBBIE JIaH.
(17,7 M0). - llIeivkenr : b. u., 2011. - 135 c. a51. ont. auck (CD-ROM).
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1. I'enetuka. YueOnuk nns1 BY3os/Ilog pen. Axkamemmka PAMH B.M. HMBanoBa — M..: UKI]
«Axanemkuura», 2006-638c.: .

2. MymunoB T. OCHOBBI MOJIEKYJIAPHOM OMOTIOTUU:KYpC JeKiuil.-AnmaTsl: Dddext, 2007.

Kocpimina :

1. Usantomkun A.fl., UrnateeB B.H., Kopotkux P.B., Cunysnosa 1.B.13a-Bo

[Iporpecc, M.. 2008r.

2. Y. Knar, M. Kammunrc. OcHoBsl renetuku — M.: Texnocdepa, 2009r.

3. OCHOBBI MOJIEKYJISIpHOHM OMOJOTHM KIeTKH. Y4eOHHUK. 3Tomax. b.Anpbeprc u np., U3a-Bo
OZON.RU, 2018r.
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