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Nel
1. TakbipbIObI: JKacymaHblH aKMapaTThIK MAKPOMOJIEKYJIATAPHI.
2.Makcatbl: Tycinikteme Oepy: 1) MOJIEKYJIalbIK OMOJIOTHS TOHIHIH MIHJIETI MEH MaKcaThl, KbICKaIlla
JaMy TapuXxbl; 2) aKMmapaTThIK MaKpOMOJIEKYJIalap HeTi31; MOJIEKyIa KYPBUIBICH], TYKBIM KyallayIIbIIbIK
aKnapaT caKTayJIblH KOHE TaChIMaJlaHy IbIH KYPbUIbICBl MEH MaHBbI3bI.
3.Jopic Te3ucTepi: MosekyaaabIK OMOJOTHA — OWOJIOTUS FHUIBIMBIHBIH KUBIHTBIFI, TCHETHKAIBIK
aKmapaTTap/bl cakTay, TacbIMaylJjay >KOHE »Y3ere achlpy MEXaHHU3MIH OKbBITY, OHOIOJUMEpIEpaiH
KYPBUIBICHI ’KOHE KbI3METi. MoJIeKyalbIK OMoI0rus, OMOXMMHSHBIH Tapuxu Oip Oeximi perinae maiga
o6onran. XXI f Oaceinga amam JIHK-ceiabiH ~ Oapiblk  OipiHIN  PETTIK KYPBUIBIMBI  Typalibl
aKnmapaTTap/bIH JepeKTepi )KoHe 0acka ar3anap TOOBIHBIH, MEAWIMHA YIIiH MaHbI3bI, FEUTBIMU 3€PTTEY
KOHE aybll IIapyallblIblK, OWOJIOTHAAAFbl JkaHa OipHelle OaFbpITTaFbl T'€HOMHMKAHBIH JKOHE
OononH(pOpMaTHKAHBIH Maiaa OOTybIHA AJIBII KEJIe .

AKybi3aap (mpoTemHaep, NOJIMNENTHATEP) — HKOFAPFbl OPraHUKAIBIK KOCBUIBICTAp, ajb(da
AMUHKBIIIKBUTBIHBIH MENTUATI OaiiJIaHbIC TI30ETTHEH TYPaIbl.

Tipi arzanapparbl aMMHKBIIIKBULIAP KypaMbl T'€HETHKAJBIK KOJ| OOWBIHIIA aHBIKTATa[bl, CUHTE3/E
KONIILTIK XaFaaiaa 20 aMMHKBIIIKBUIBIH Taligananansl. OnapabH KOTereH KOMOMHALMSACH! aKybI3IbIH
opTypai KypbulbIMbIH Oepeni. CoHbIMeH Oipre, akybl3 KypaMbIHAaFbl aMUHKBIIIKBUIAAD YHEMI
MOCTTPAHCIAIUSIIBL MOAM(UKAMAMEH ©Te/dl, aKybl3 ©3 KYMBICBIH Oactamac OyphIH maiina 0oyl
MYMKIH jKOHE OHBIH Kacylaaarsl )KyMbIchl. Tipi aF3anapia akybl3[IbIH OlpHelIe MOJeKylajgapsl YHeMI
KYpJelli KeIIeH KaIbIITaCThIPaIbl, MBICAITBI, (JOTOCHHTETHKAIIBIK KOCBLIBIC.

OpTYpial aKybl3 Kpuccraimaapbl, «Mup» craHuuscbiHIarsl ecipinreH xoHe HACA martios yiry
Ke3iHJ1e. AKYbI3 MOJIEIH aJly YIIiH JKOFapbl Ta3apThUIFaH TOMEH TeMIlepaTypaja KpucTamuiaap Ty3edl.
Tipi ar3amap »kacymachlHBIH aKybI3/ap KbI3MeTI 0acka OuonosmMmepiepAiH —IoJMcaxapuarep *KoHe
JIHK —Ha kaparanga opTypJIi.

CoHbIMeH, aKybI3-pepMEeHTTepl OMOXUMUSUIIBIK peaKLMsIapAblH OTKI3UTYlH KaTalu3[eWal >KoHe 3ar
alMacyZia MaHbI3[bl poJib aTKapaabl. Keidip akybI3gap CTPYKTYpaNbIK KOHE MEXaHUKAJBIK KbI3MET
aTKapaspl, skacyma (opMachlH KaJIbIIThl YCTAIl TYPaThlH LIUTOKAHKA KalbIITAacThIpa bl. COHbIMEH Oipre
aKybI3ZIap, KACyIIaJarbl CHUTHAJIBIK JKyHele, jkacyma LUKIBl JKOHE HMMYHIBIK JKayar Ke3iHje
MaHbI3/Ibl POJIb ATKAPAIbI.

Hykaenn Kblmkbupgapbi:  (jar. nucleus —  sapo) —  Ouononumepiiep  (TOJUHYKICOTUATED),
HYKJICOTUATEP KAJJBIKTapbIHAH KYPAJIFaH >KOFapbl MOJIEKYJalbl OpraHuKaiblK KocslibicTap. JJHK xone
PHK HyxienH KbIIKpUIAApEl OapiblK Tipl aF3ajapiarbl jkacyliajapaa Oojaabl KOHE TYKbIM
KyaJIayIIbUIBIKTBIH KY3€re aCyblH, TaChIMaJJIaHYbIH, CAKTaly CUSIKThI MaHbI3/Ibl KbI3METIH aTKapabl.
HyxiilenH KpIIKBUIIAPBIHBIH —MOMUMeEpTl  (opMackl TONMHYKICOTHATEp Jnen  aramansl.Hykmeotua
Tiz0ekTepi (pochop KBIIKBUIBIHBIH KalIbIFbIMEH Oaitnanbicansl  (pochonuddupmi  OaitnaHsbic.
Hyxneotuare eki FaHa THNTI TeTEPOLMKII prOO3a kKoHE JIE30KCHPHO03a MOJIEKYJIachl 0ap, SFHU €Ki
TYPJl HYKJIEUH KBIIIKBUIBI 0ap 1e30KCHpUOOHYKIEHH KbIKbUIbI koHe ([JHK) sxone pubonykienH
KkbIIKbLTEL (PHK).

JHK —  [le3okcupnOOHYKJIeHH KbIIKbUIBL. KaHT —  jge30kcupu0o03a, a30TTHIK — HETi3JEpIeH:
nypunaik — ryanuH (G), amenun (A), nupumumuaaik— TtumMuH (T) sxonenutosun (C). JHK eki
MOJMHYKJICOTH/IT] TI30€KTEH Typajibl, aHTUIIApalIeb OaFbIThIH/IA.

PHK — PubonykiaenH KpImkplisl. KauT — pr003a, a30TTHIK Heri3aepaeH: mypuHaik — ryanud (G),
anenuH (A), mupumuansaik ypauwt (U) u nuro3us (C). [Homunykneotuari Ti30ekTiH KypsuibiMbl JTHK
—ra ykcaiiapl. PHK momnekynaceiamarsl pru0o3aHbIH epeKIIesnirine 0aiTanbICThl €KIHITTIK KOHE


http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80_%28%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%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%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%83%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%B7%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D1%86%D0%B8%D0%BB
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%B7%D0%B8%D0%BD
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YIIIHOIUTIK KYPBUIBIM Mai1a €Tel, opTypii Ti30eKTep apachlHAaFbl KOMIZIEMEHTapIIbl aiiMakTap Kypy
apKbLIBL.

4. Niumwocrtpanusiiibik Mmatepuat: [lomy
https://www.youtube.com/watch?v=jOsEi_Dscd8&feature=youtu.be benkun
https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be ®onaunar
https://www.youtube.com/watch?v=V6Y C97Dj5E0&feature=youtu.be HK

5. Oneduer: 1 Ko1AaHOAHBI KAPAHbI3

6. bakpuiay cypakrapsbi: (Kepi 0ailjiaHbIC)
1. I'eHOMUKA XKOHE TPOTEOMUKA.
2. ©onauHr (aKybI3 OYpanbIMbl).
3. ®onguHr haKTOpIaAphI:
a. IIarnepoHaap

b. donmaza pepmenrrepi
4

)

6

7

8

. [Tpuonnap.

. bipiamimik, exiHmiiik sxine yuriamitk JJHK KypeiisiMsl.
. Hyxneocoma ximnmreci.

. Hagnykneocomnas yxianka JJHK.

. AHK —HbIH (U3HKO — XUMHUSAIIBIK KYPbUIBIMBI.

Ne2

1. TakpIpbIObI: ['eHETUKANBIK MaTepaJAbIH IKCIIPECCUSICHI

2. MakcaThl: T€HETHKAJIbIK aKHIapaTTbIH >Ka3blUTy YCTaHBIMJApbl MEH OHBIH 1CKE achIpy KOJJIapbl
TypaJIbl YFBIM KaJIBIITACTHIPY.

3. Japic te3ucrepi: [[HK MonekynacslHBIH €H MaHBI3/Ibl KacHeTTepiHiH Oipl — OHBIH ©3[irHeH eKi
ecesieHyl (pemJimkanusuianybl) Oonbin caHamanel. JJHK permnukarnusimanysl canmapblHaH TYKBIM
KyaJlaylIbUIBIK aKmapaT yprakTaH - ypIakka e3repiccis, Terne — TeH Meulepe Oepitin, yprnakTapablH
xanracybl KamTamachi3 etuieni. JJHK pennmkanusicel xacyia HIUKIIHIH S — CUHTETUKAJIBIK KE€3€HIH e
xyzere acansl. JIHK MonekynachlHbIH perukanusiiany kacueri 1953x. JIx. Yorcon xone @.Kpukrin
JIHK MonekynachlHbIH KYPBUIBICBIHBIH KOC IIUpAaTHaibl OOJaTHIHABIFBl alllbUIFaHHAH KeiH Oenriii
Oonabl.

Teopus kyiinge JHK pernmkanusceiablH 3 Typmi omici  OoipkampaanraH: 1) KOHCepBaTHBTI
(TypakThl); 2) skapThljlail KOHCEPBAaTHUBTI; 3) JUCIIEPCTI.

Kenreren Ttoxipubenep notmxkecinae JHK MosiekynackiHBIH peIUTHMKAIUSIIAHYBl  KapThUIai
KOHCEpPBAaTUBTI JKOJIMEH JKYypeTiHairi pnonmengeHnai. OHBI anFamkeiiapAbiH  Oipi Gombim  1958x.
M.Mesenbcon xoHe @.Crans E.coli kacymaceina OaiikaraH.

Keii6ip nmpokapuotTapblH koHe Oapiblk sykapuotrtapasiH JJIHK Mmonexynacel cuisvikuwa Topizai
OO0JIBITT KeJle 1l KoHE OJap/IblH PeIUTHKAIMUIaHybl Oenriial 01p HYKTeIeH, PeIIMKaTUBTIK ICIHYI1H Maiaa
OosyblHaH OacTaliblll, XPOMOCOMAaHBIH Kapama-Kapchl JKaFblHa Kapail OarbITTanajbl. DyKapuOTTap.IbIH
ipi XpomMocomaliapblHaa Oip Me3Triijie JKYy3[ereH perIMKalusiIbK ICIHylep nmaiiaa 60maabl xKoHE oJiap
0ip — OipiMEH KOCBUIBIIT Y- Topi3Al apaiblK KYpbUIbIM Maiaa ereni. MyHBIY — Topi3ai apTbuiai
KOHCEPBATHUBTI pEIUIMKALMSIIaHY 1€ aTai/Ibl.

Tpaunckpunuus (nmar. transcriptio — xkemipin xazy) — JAHK mioekynacelH Mmarpuma petiHzne
navigananein, PHK monekymnacein cuntesaey. backa ce30en aiTkanma reHetukanblk akmapaTTel JJHK-
na" PHK-ra aysIcTBIpY.

Tpanckpunuus JHK-toyenni PHK-nonumepasa gepmentimen katanus-neneni. PHK cunresi 5'-
yiibiHaH 3'-ymibl OarbIThiHAa xkypeni, sraun PHK-monmmepasza ¢epmenti JIHK monexynaceinaa 3'->5'
OarbITBIHAA KO3Fanajabl. TpaHCKPUNLUSA MHULMALMS, HJIOHTalMs, TEPMUHALUS CATbUIApPbIHAH TYpPAaJbl.
['eneTuKaNbIK OENCEHIUNITIH peTTeil amy KabijmeTi Oap ar3anap, CBIPTKBI OpTa e3repicTepiHe >KaKChl



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
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
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Oettiimaene anmanpl. MyHaail perTeymni yienep O0apiblK dyKapuOTTHI XKOHE MPOKAUOTTHI JKacylanapra
TOH.

4. Niumwocrtpanusiiibik Mmatepuat: [lomy

https://www.youtube.com/watch?v=BmAqg-EolV Cc&feature=youtu.be penuxarms
https://www.youtube.com/watch?v=G7-hNjwCwaw&feature=youtu.be tenomep
https://www.youtube.com/watch?v=iv-025Dx8L E&feature=youtu.be rpanckpurius
https://www.youtube.com/watch?v=pNoXrbIKIDk&feature=youtu.be K3I1
https://www.youtube.com/watch?v=kAuBlgm-oCU&feature=youtu.be crnaiicuar

5. Oneduer: 1 KonaHOaHbI KAPaHbI3

Koanan6a 1

5. Oneduer:

Kazak Tinminge:

Heri3ri:

1. KneTkaHbIH MOJIEKYIAJIBIK OMONOTHSICHL. 2 T. : OKYJNbIK / b. Anb6epte [1.6.] ; aFbUIIBIHTLIL. ay[. O.
Epexenos. - 6- 6ac. - Anmartsr :layip, 2017. - 660 6. c.

2. Batyrova, K. l.Inttroduction to biology = Beeaenuesouomnoruto : textbook / K. I1.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. Hyprassl, K. 11I. MonexynansikOuonorus: okynslk / K. II. Hyprassl, Y. K. bucenos. - Anmatsl
:9Bepo, 2016. - 428 Ger.

7. EcupxkenoB, M. M. MoznekysipHast Ouosnorus kietku: yue6. nocooue / M. M. Ecupkenos ; M-Bo
3npaBooxpaHeHus PK; Yuel.-meroanueckoe 06-uue men. By3oB PK. - Kaparanga : UI1 "U3a-Bo
AKHY¥P", 2013. - 146 c.

8. Oo6miaes, C. A. MoJieKyIaIbIKOMOIOT U KOHETeHETHKA: OKYJIBIK / C. A. O0miaes. - 2-0ac. Ty3er.,
’oHeTOoAbIKT. - IIIpiMkenT : JKIIC "Kiran", 2010. - 388 OeT c.

9. puruapn, Jopuan JIx. Harnsaaas MequmHCKas TeHeTHKa: yaeb.mocodue / Jlopuan JIx.
ITputuapa, bproc P. Kopo ; nep. ¢ anri. nox pen. H. I1. boukosa. - M. : IT90OTAP - Menua, 2009. - 200
c.

Koceimma ogednerrep:

1. MymunoB, T. A.MonekynspiaslkOuonorusserizaepi: Jjaekuusuiap kypesl /  T.A.MymuHOB,
E.Y KyannsikoB,M.E.KynmanoB ; ka3.tin.ayn.H. M. Mangsi6aea, T.A.MymuHoB. - Anmatsl : Jlutep
[Tpunt. Kazaxcran, 2017. - 388 6. c.

2. OcHOBBI MOJIEKyJIIpHON Omosyoruu: Kypc jekuuii / nox pen. T.A.Mymunos ;T.A.MymunoB [u 1p.]. -
2-e w311, uctp. u jgoin. - Anmarel : Jlutep [punt. Kazaxcran, 2017. - 556 c.

3. KyangpikoB, E. ©. HerisrimonekynanblK—TeHETHKAIBIKTEPMUHACPAIHOPBICIIA-KA3aKIIACO3dIr -
Anmars! :OBepo, 2012. - 112 et

4. MymuHoB, T. OCHOBBI MOJIEKYJISIpHOW OMOJIOTHH : Kypc JIeKIUH. - AnMaTsl : Dddext, 2007
DJIeKTPOHABI 0achLIBIMIAD:

1.Axynenxo, JI. B.buonorus MeauuuHaIBIK T'€HETHKA HETi3ZepiMeH [DIEeKTpOHHBIH pecypc]
MeJI.yUYUITUIIeNIep MeH KoJuiemkaepreapt. okyasK / JI. B. Akynenko, M. B. Yrapos ; kazakrin. ayza. K.
A. EcremecoBa. - DIIeKTpOH.TeKCTOBBIE 1aH. (43.6M0). - M. : I'DOTAP - Menua, 2016. - 416 6. c.
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2 KynnbaeBa, b. XK. Metoasl TeHOMHBIX TEXHOJOTHH [DnekTpoHHBIN pecype] : nexkuuit / b, XK.
Kyns6aeBa, M. M. Ecupkeno, A. A. AMHUPOEKOB. - DJIeKTpOH.TeKCTOBbIE AaH. ( 578 MO). - ILIpIMKeHT :
b. u., 2012. - 70 c. 3/1. OIT.IUCK
3.2KonnacoBK.T.)XKacymaHpIHTYKBIMKYaJlayHET131HIHKYPBUTBIMBIMEHKBI3MET] [DnexTpoHabIpecypc]
:okyKypauibl.- [lIpimkenT, 2012.- 1 anm.ont. guck (CD-ROM)

4 KynnbaeBa, b. XK. I'enernueckuii Mmarepuan kietku. CTpykTypa u GyHKIHUH [ DIEKTPOHHBIN pecypce] :
yueb.mocodue; FOKI'DA. - Dnekrpon.rekcroBsie naH. ( 24,0 MO). - Lemvkenr : b. u., 2011. - 173 s
ornrt.auck (CD-ROM).

5.Kynb6aeBa, b. XK. [laTonornueckast aHaroMus reHoMa [DJIEKTPOHHBIA pecypc]| : yued.-HarjsiaHoe
1moco0. - DnekTpoH.TekcToBble AaH. ( 0,98 MO). - leivkent : b. u., 2011. - 86 c. an. ont.quck (CD-
ROM).

6. Kyns6aesa, b. XK. Mndopmanronnsie MakpoMomieKyibl, benku u HykienHoBbIe KUCIOTh. CTpyKTypa
u ¢pyHKIMU [DnekTpoHHBIN pecypc] : yueb.mocooue; FOKI'DA. - Dnextpon.tekcToBbie naH. ( 17,7 M0).
- [lemvkent : B. u., 2011. - 135 c. o51. onr.auck (CD-ROM).

7..KyanneikoB E. O. Monexynansik 6uonorus Herizaepi / Kyanasikos E. O., Amanxomnosa JI.
2020. - 229 c.

https://www.elib.kz/ru/search/read book/884/

8. Kyannpiko E. O. Meauuunansik 6mosorus xxone reneruka / Kyanasixkos E. O., 2020. - 313 c.
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