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Hapic 3,0
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MOX 5
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CUJIABYC
2025-2026 OKY KbLIbIHbIH KOKTEMTi ceMecTpi
«TeneTura- 6B05105» Gisim Gepy Garaap/amacel

Mounin 1D sxoHe aTaykbl BiiM aylbIHbIH Kpeaurrep caHbl er)].lrl'l"— Ol{b]"!'yu'll:.ll-l.blﬂ
31HIK IKYMBICBIH Jlopicrep | Cemumnap ZepT. TepIiH m_eTeKmmmmeH
(MOX) () cabakrap | cafakrap | Aaunel Ginim
(CO) 30) CAHBI aJl.yllJ_l:]Hb]H
03iHAIK KYMbICHI
(MOOIK)
2149 ['eHeTUKAILIK, 5 3,0 0,0 3.0 6 6
HH¥eHepUd
[19H TYPAJIbI AKAJIEMHUSJIBIK AKITAPAT
OxpiTY TYPI L{nKnbl, Hapic Typnepi Cemunap cadakrapbiibly | KOPBITBIHIEL BGakpLIAY AbLH
KOMIOHEHTI TYpJepi Typi MeH IIaThomack!
Ochnaiin XKBIT aHATUTHKATBIK apasnac: 3epTXaHajblK WC Univer, JKaz6awa, ofpnaid
napic FKYMBIC, MaCENeHi
TaNKpAy, ECEIl eIy

Japickep (nep)

6.r.K., joueHT AMuposa AHrynb KyzembaesHa

e-mail: aigul amir@mail.ru
TenedoHbl: 87088047195

NOHHIH AKAJEMUAJBIK NPESEHTALIMACBI

[ToHHiH MaKcaThl: reHIiK
HHXKeHepUsIHbIH
MOJIEKyJIallbIK-
reHETUKANBIK 2liCTEPIH
MpakTHKaaa Konaany
KabiJIeTiH KaJIbIMTaCTRIPY.
Keneci acniekTinep

K&p ACTHIpEINIAAbL:
reHOMIbIK TanaaydblH
IBOJIFOIUACK]; TTPO- XKIHE
9YKapUOTTAPIBIH
reHeTHUKANBIK,
annapaTblHbIH
KYPBLUIBIMABIK-
(pYHKIHOHALABIK,
YHBIMJIACTBIPBITY b, TEHAED
IKCTIPECCHACHIHEIH,
peTTeny MeXaHu3MIepi,
pexomduHanTTE JTHK
SHIIPY KoHEe KIIOHIAYIBIH
axicTepi MeH Tacingepi; in
vitro MyTareHesi;
aHTuMarbIiHaNbl PTIK
KOMeTIMeH TeHIIK
IKCIPECCHACHIHbIH,
TanpaMaisl Texenyl; PHK
HHTEpdEPEHMICHL.

OKbITY1aH KyTineTin Hatimkenep (OH)*

OH Ko XxeTKizy
unaukatopapsl (KH)

1. TeHAiK MHKeHEPUAHBIH MOTEKYTIANIbIK-TEHETHKAJILLK 2MIiCTEPiH
Taxkipubene KonIaHy KabineTin KaibIMTacTbIpy .

1.Iennix HHIKEHEPHAHLIH
HETI3Ti TYCiHIKTEPIMEH,
NPHHLHANTEPIMEH KoHe

MOJIEKYTTANBIK-TeHE THKAIIBIK
anicTepiMeH TAHbICAIbI.

1.2 MonekynanbiK -
reHETHKAJIBIK anicTepin
MEHrepeni.

2. [eHOMJIBIK TalAay 3BOIIOLMACKEL; TIPO- HKIHE 3YKapHOTTapAbIH
PeHETHKA/bIK AMMapaThiHbIH KYPbUIBIMIBIK JKOHE KbI3METTIK
ViTbIMAACTHIPBLTYbBI TYpaJThl OiniMaepin Kyleneii.

2. TeHoMIBIK  TalgayabiH
9BOMIOTMACEIMEH ©3TePTriLITIK
KOIIAPBIH MEHrepei.

2.2 [Tpo- HKoHE
DYKapPHOTTAPAbIH

FeHETHKANBIK  allapaThIHbIH
KYPBUTBIMABIK JK3HE KBI3METTIK
YHBIMIACTEIPBUTYBL  TYpallbl

TOJIBIK TYCIHIK KaJIbINTaCaIbl

3. TeH  OKCIPecCHACHIHBIH  DETTeNy  MeXaHmsMiepi,
pexomOuHanTTel JIHK amy sxoHe KioHaay apicTepi  MeH
TOCUIEPiHiH epEeKINENIKTEPIH TYCIHAIPIHIZ. 1’ MO arsaiapbin aly
YIIiH KOJMJQHBUTATHIH oJicTepii KONEaHYy MyMKIHAIKTepiH
Oaranay.

3.1 TeH 3KCNpecCHACHIHBIH
perTeny MeXaHH3MIEepi,
pekoMGuHantrol - AIK  any
#oHe KIOHmay ojicrepi MeH
TaCIACPIHIH  epeKuIeNiKTepiH
AHBIKTAH B

3.2. TMO arszanapslH any YIUiH

KOJJIaHBIMATbIH aficrepaid
NPHHLIMNTEPIH Tycinaipe
anajpl HIHE TeHIIK
HHKEHEPHA omicTepiHiH

NPaKTUKAILIK  KONIAHBLTYBIH
Herizgei anansbl.

4. Menpix MHKEHEPUAHBIH TEOPWIBIK OiMiMi MeH omicTEMENIK
NaFablIapbid  KaciOM  KpI3METTe  KOMZaHy:  OHOMOTHANBIK

4.1 lenpik WHKEHEPHS
ozicTepiHiH HEri3iHAE KaTKaH
npuHIMNTEpAi Oineai.




Kayinci3/ik KapumanapblH CaKTay; FeHeTMKATBIK 3ePTXAHANAFh] 4.2 KypbUlbIMIBIK TeHAEPAH

Kayinciziik nex kayincismix Toxipubecin baranay. yHBIMAACYbIH FeHIIK
perTeyMeH OaiiaHbICThIPY AbI
AoHE oChl Oinimai
pEeKOMOUHAHTTEI JHK
MOJIEKYIANIaphIH Kypyfa

KonmaHyak! oinend.

5. JKoOanapasl socnapiay, emictepai Genriney Jome onapiel 5.1 MaxkcaTra skeTy Hemece

fackapy; TEHIIK HH/KEHEpHA CanachlHIAFbI ecenTepai Taby koue | TEHMIK HHKeHepHA
wemy ymin memiv kabeinaait oury. caachlHAarbl Maceneepai
ey yILiH reHmIiK
HHKEHEPHAHBIH apTypdi

azicTepin Gineai.

5.2 Kasipri samasrsl ajicrepai
Garanall anaael xeHe Homamak
Macelenepal  liemy  YIIiH
Kasipri aneMperi reHAaiK
HHXKEHEepHs.  MYMKIHIIKTEpiH
KapacThIpa alajiel.

[IpepexBH3UTTED «MonexynapisiK GHOTOTHs KOHe TeR/IK JUarHOCTHKa)
[TocTPEKBH3UTTED «MenMUMHCKAA ¥ KpUMHHATHCTHYECKAS TeHETHKA»
Oky pecypcTrapel Jaeluer xaHe pecyperap

Oky aneOueTTepi:

1. XXypasnegra I'".A. Tennas nHxKeHEPHs B OHOTEXHONOTHH; yuebuuk. - CI10.: Dxo-Bekrop, 2016. -
328 c.

2. Varshney Rajeev K. Plant Genetics and Molecular Biology. - London: Springer, 2018. - 298 p.
3. Iapunosa M.P. Kypc nexiuii [o reHeTHECKO HHKEHEPUH: yueOHoe nocobue, Kazans:
KIDDY, 2015.- 114c.

4. ynem6aesa K.K., TokyGaesa A.A. PekOHCTPYKLWsA reHOMA MATKO# NIICHALp! Ha OCHOBE
XPOMOCOMHOM MHKCHEPUM U OTAENCHHON THOPHAN3ALIKMH moHorpatdus. KasHY um. anp-hapadm.
- Anmarsr: Kazak yu-ti, 2019. - 240 c.

5. Orypuos A.H., Bimsniok O.H., Macanuruna H.IO. OcHOBBI FeHHOI HHXXEHEPHU U
GuonmkeHepun. YaeoHoe nocodue. Hacts 1.: MonekyNnspHbIe 0CHOBbI FEHHBIX TEXHOJIOTHIA.
Xapskos: HTY "XTTH", 2018. - 288 c.

JlomonmHuTeIbHAA JIMTEPATYPA:

1. Halford Nigel G. Crop Biotechnology: Genetic Modification And Genome Editing. - London:
World Scientific, 2018. - 218 p.

2. Mymunos T.A., Kyauasikor E.V. OcHOBB MONEKYJIPHOH OMOIOTHH © KYPC JIEKIMH. - AJIMATHI
CCK, 2017.-222 c.

HHTepHeT pecypcTapbl:

1) http://elibrary kaznu kz/ru

2) https://www.isaaa.org/resources/publications/pocketk/16/

3) https://ve.ru/future/10905 7-gennaya-inzheneriva-sostoyanie-na-2020
4) https://sites.google.com/site/anogurtsov/lectures/ge

5) https://studfiles.net/preview/3600804/




TouHiN
aKafeMUsJIbIK
cancarThbl

TToHHIH akageMIsUIBK cascatsl an-Papabu atpiniarsl Ka3¥y-ablH AKaJCMVANBIK CascaThIMEH
JOHE aKaACMUANBIK aJanablik CancarpiMeH aHKpIHAATAABL.

Kysxartap Univer MK Gacter Getinge KOJDKEeTIMAI.

FeulblM  MeH  OiniMHiH ~ wHTerpaummschl.  CTY[GHTTEpPIIH, MArdCTPaHTTapAblH — K3HE
JOKTOPAHTTAPIBIH FHUIBIMH-3CPTTEY MKYMBICHL — OYIT OKY yaepicinin, Teperaerinyi. On tikenek
kadelpanapia, 3epTXaHanapia, YHHBEPCHTETTIH FEUIBIMH 3KOHE xobanay OesiMiuesnepiHae,
CTYCHTTIK FBUTbIMH-TEXHUKATBIK OiprectikTepinie yiibivaacTeipbinanst. bitiv fepynin dapisik
AeHreinepingeri OimiM  amylUbUTAPABLIH O31HAIK YMBICHL 3aMaHayM FBUIBIMH-3CPTTEY KOHE
AKMapaTTHLIK TEXHONOTMANAP/Ibl KOJIIaHa OTHIPBIM, KaHa OiniM ay HETI3iH/e 3epTTey AarablIapsl
MeH Ky3bIpETTiNiKTepiH AambiTyFa OareITTanran. 3eprrey VHHBEPCUTETIHIH OKBITYIIBICHI FRUILIMH-
3epTTEY KbI3METIHIH HOTIKENEpiH JopicTep MeH CeMHHApIbIK (npakTHKaiblK) cabaKTap,
3epTXaHabik cabakrap TakbIpbIOBIHAA, cHILIaGycTapaa kopiHic TabaThiH KaHe 0Ky cabakTapsl MeH
TANCHIPMANap TaKbIPHINTAPLIHEIH ©3eKTinirine xayan 6epetin OBO3, BO3 TanceipManapsita
OipikTipeni.

Cabakka KaTeiCybl. Op TANCHIPMaHbIH Mep3iMi [MOH MasMyHbIH iCKe acklpy KyHTisOeciHze
(xecTecinze) kopceTinren. Mep3iMaepai cakramay GaniapibiH KOFallyblHa SKENe/.
AKaJeMUIBIK _ amanmblK.  [IpakTHKanblk/3epTxaHanelk  cabaxrap, BOXK 0imiM  anmyuibIHBIH
nepbecTirid, CHIHM OMIaybiH, UIBIFAPMALIbLIbIFLIH JaMblTaabl. TlIaryar, Kajfan/blK. WNaprajika
naiiganany, TANCKIPMANAPIbl OPLIHAAYIbLIH GapUbIK Ke3eHAepine kewipyre xon GepinMerial.
TeopHANBIK OKBITY Ke3eHIHAE KoHe eMTHXAHIAPA AKAJEMUSNbIK aJanIblKThl CAKTay HeTI3ri
cascarrapaan Gacka « KopslTIHAE! 6aKblaay abl kyprizy Epexenepin, « AFbIMAAFDl OKY HBIUTBIHbIH
KY3ri/KeKTeMri ceMecTpiHiH, KODBITLIHALL OaKbUIAYBIH JKYprizyre apHanrad HycKayTBIKTapbl»,
«BimiM anymibIapablH_TECTLIK KYKATTAPBIHBIE, KOIIPIJIil aiblHYBIH TEKCEPY TYPATIb Epexecin
Topiali KYKATTapMeH pernaMenTTelne]i.

WUnkmo3ueTi Ginim Gepy i Herisri npuHuMnTepi. Y HUBepcHTETTiH GiniM Gepy opTackl reHaepiiK,
HOCIMIIK/STHUKANBIK  TeriHe, JiHM CEHiMIepiHe, aNeyMETTIK-3KOHOMHUKANBIK MapTedeciHe,
CTYNEHTTIH (pU3MKANbIK AEHCAayIbIFbIHA KoHe T.0. KapamacTad, OKBITYIIbl TapanblHaH Gapiibik
GiniM anywsiapra JxeHe 0imiM amyiisuiapAelH Oip-Gipine opKallaH KOJAay MeH TeH KapbiM-
kaThbIHac GoNaTeiH Kayineis OpblH peTiHae oiMacThIpbUIFaH. bapislk agaMaap KypaacTapsl MeH
KYPCTACTAPBIHBIH, KOJIIAY bl MEH JOCTBIFRIHA MYKTXK. BapnbIk cTyNeHTTep YIiH KETICTIKKe KETY,
MYMKiH eMeC HApCeJiep/icH Tepi He icTell anaThlHABIFLL GOJLIN TaObLIAAL. OPTYPITIK OMIpIIH
OapiiblK JKaKTapeIH KymueiTe .

Bapneik  GiniM  amymibliap, acipece MYMKIHAIrE  mekreyni xaHmap, Tenedou/e-mail
aigul_amir@mail.ru HeMece ZOOM-peri OeiiHe Oaiinanbic APKBLITEI
https:/fus03web.zoom. us/j/8825482922 I ? pwd=mljuQOjokfnvcieA41 Z1 O0kDDO3EG3N. I KeHecTiK
KeMEK ana anasl.

MOOC wunrerpanuacel (massive openlline course). MOOC-TbiH NoHre HHTETPALMATAHYBI
Xaraiibinaa Oapasik Oiniv anyoeiiap MOOC-ka Tipkenyl kaxer. MOOC mopymnsaepiHiH Ty
Mep3iMi MAH/L OKY KecTeciHe caliKec KaTaH cakTalybl Kepek.

Haszap canpinei3! Op TanceipMaHblH Mep3iMi NOHHIH Ma3MyHBIH ICKe acwlpy KyHTisbecinje
(kectecinme) kepcerinred, coumaii-axk MOOC-ta kepcerinreH. Mep3iMaepai cakramay
AN aapIbIH YKOFANYLIHA dKeNel.

BLJIIM BEPY, BLJIIM AJTY ) KOHE BAFAJIAHY TYPAJIbI AKITAPAT

OKy KeTICTIKTEPIH ecenTeyniH OamlabIK-PeHTHHITIK

apinTik Oaranay xyieci

Baranay smicrepi

bara bannpmapasiH | % Hactypni xyieneri
CaHIIbIK MoHzeri Gara
BanamMackl Oannmap

A 4,0 95-100 OTe KaKChI

A- 3,67 90-94

B+ 3,33 85-89 Kaxkcel

Kputepnanaer ©Oaranay — aiikelH 93ipJIEHTEH KpHUTEpHHAep
HeriziHOe OKBITYOBIH HAKTHL KON JKETKI3UIreH HATIKeNIepiH
QKBITYAAH KYTUICTIH HaTHHKCNCPIMEH apa calMaKTbiK NpOLuUecl.
DopmMaTHBTI K3HE KUbIHTHIK Oaranayra Heri3genreH.
DopMaTUBTI Oaranay — KyHJeNiKTi OKY KbI3METI OapbiChiHid
Kyprizinerin Garamay Typi. AFbIMIAAFbl KepCeTKill Oomblmd
TaObinazsl. Biniv anyins MeH OKBITYIIb apACLIHAAFE] AKENEN 63apa
OaiinaHblcTl  KamTamacels  erefni.  biniM  amyIOBIHBIH
MYMKIHOIKTEpIH aWKbIHAAYFa, KHMbIHABIKTAPIEl aHBIKTAYFa, €H
KAKCHI HITHKENEPIE KOJI HKETKIZYre KOMEKTECYTE, OKBITYLIbIHbIH,
OiniMm Oepy npoueciH YyakThUIl TY3eTyre MyMKiHAik Oepeni.
Hapictep, cemMunapnap, NpakTHKanelK cabakrap (nikipranacrap,
BUKTOPHHANAP, JKaphICCO3AEP, AOHICNCK YCTENAEP, 3¢PTXaHalbIK
JKYMBICTap JKoHe T.0.) Ke3iHJe TarnceipManapibiH OPBIHAANYBI,
ayAMTOpHANAFEl JKYMBIC OeliceHIiNmiri OaranmaHaibpl. AJBIHFaH
Oil1iM MEH KY3BIPETTiNiK OaranaHaibl.

Kunintelk Oaranay — moH OarmapiamacbiHa colikec Oemimil
3ep/leNiey agKTaJFaHHaH Kelfin skyprizinetin Garanay typi. BOK




OpLIHIAAFAH KE3le CeMecTp imigne 3-4 per erkisimemi. byn
OKBITYJAl KyTUIeTIH HoTH:KenepiH Mrepyal JEeCKpUIITOpnapMex
apakaThiHacTa Oaramay. benrini 6ip Ke3eHzeri meHAl MEHrepy
NeHreifin aHBIKTAyFa JKOHE TipKeyre MyMKiHgik Oepeni. Oxy
HoTHKelepi OaranaHabl.

B 80-84 DopMAaTHBTI JKaHE KHBIHTEIK Daranay % Manjer! danagap

B- 2,67 75-19 JlapicTepaeri Gencenainix 5

C+ 2,33 70-74 MpakTukaielk cabakrapaa KYMEIC 56
icreyi

C 65-69 KanaraTTanapiblk | ©31HAIK KYMEICKI 39

C- 1,67 60-64 WobanslKk KoHE MIBIFAPMAILBUIEIK | -
KbI3METI

D+ 1,33 55-59 Kanararranapneike | KOpBITBIHAE! GaKbiIay (eMTuXaH) 40

D 50-54 BI3 JKMBIHTBIFBI 100

OKY KYPCBIHBIH Ma3MYHBIH iCKe acbIpy kynTizbeci (kecreci). OKBITYALIH KIHE Ginim Gepyain anicTepi.
AnTacel TakbIpbIN ATAYbI Carar | Makc.
CaAHBI oann
Moayae 1 I'enfik uHxeHepHAHBIH JaMy TAPHXBL PexoMOunanTTel JIHK Te€XHOIOTHACDHI

| Joapic 1 Kipicre. T'enpix MHXeHepPHAHBIH MAKCATE MEH MingeTTepi. [eHOIK HIKeHePHA 1
TeXHONOrMATAPLIHBEIH 1AMy TAPHXBI.

JepTXaHANBIK KYMBbIChI 1. 3epTXaHANBIK KypallapMeH, anbTepHATHBTI KaDABIKTApMEH 2 6
TAHBICTBIPY.

2 JI. 2 Bektopnap — opTypii OpraHmsmacpre 0oTeH reH/lepai JKeTKi3yre apHanFaH apHaibl |
KYPBUIFBLIAP. https://biomolecula.ru/artic!esf’l2-mt:todov—v—kartinkakh-gennaiaminzheneriia-
chast-ii-instrumenty-i-tekhniki
32K. 2 3eprxaHanapaarsl epT Kayincisairi epesxenepi. 2 7
COO3K 1 MOX 1 oprinaay OoliblHLIA KeHEC 1

3 JI. 3 Tenzik HEKeHepHsaa KonaansuiaTeH Gepmentrep. Pectpukrasa, murasa 1
39K. 3 PecTpuKUMAIBIK (PEPMEHTTED/IiH CHKBHEHCIH KOMAaHa OTBIPbI ecenTepl wemmy. 2 i

4 J. 4 MapKepJii reHep: ceNneKTHBTI [EHIep, penoprepili reHaep. 1
37K. 4 3epTxaHafarbl Kayincizgik Genrinepi JiucneHcepaepai AypeIc nalifanaHy epeenepi. 2 7
COJK 1. @ar xone KocMuaTi Bekropaap. [eHIIK HIDKeHepHsLIA KOMAAHBLIATEIH (hepMeHTTEp. 2 20

5 J. 5 PexomOuHaaTThl JIHK TEXHOIOTHACHL 1
3K 5. ©cimaik JHK 5kcTpakUMACH! JKOHE NPEIHOUTALMACKH! gaicTepiMeH TAHBICY. 2 7
COOK 2 MEX 2 opbinaay GoliblHIIA KEHEC 1

Monyab 2. Tennix unkenepus aictepi.

6 JI. 6 Tenpepai knonaay oaictepi. ['eHOMABIK KiTaXaHaHbI KYDY. 1
37K. 6 PexomOunantTel JIHK KypacTeipy Typamibl €cel WIbIFapy. 2 7
COXK 2 Tpancrenaik eHepkocin enimaepi. MHCynnuuiH xaHe backa 1a Garansl A9piTiK 2 25
3aTTapablH eHepkacinTik enaipici. [pesenTalus naibIHAAY XKIHE KOpray.

7 J. 7 OciMaix MPOTOMNACTAPhIHBIH, JKACYINANAPBIHEIH KIHE YINANnapbiHLIH FEHETUKAIBIK 1
TpadcopMalnCckl 3TICTepi.
39K. 7 3epTXaHankIK 3epTTEYIepae KONIaHbUIATEIH HEri3ri XUMHATIBIK PEAKTHBTED. Onap/isiH 2 7
KnacCH(QUKALMACHL.

COOXK 3 Orinren TakpIpsinTap O0HBIHILIA CRIHAK KYMBICLI. 1

8 . 8 dgrobacterivm tumefaciens Ti DnazMuUAACLINLIT KYPLITLICLL
32K. 8. [1TP oaiciMeH TaHbICy. 2 7
COOX 4 MOX 3 opbinaay GoiisIHIIa KEHEC ]

PK1 100

9 1. 9 Arpobakrepusap apKblbl eciMaiKTi TpaHcdopMaLmanay JIici. 1
39K, 9 Fenpepin aMmnnuKaLAChIH aHbIKTAY SICTEPI. 2 7
COJK 3 eHeTHKAIBIK TYPIEHIPIIreH OpraHu3MaepAiH enipicin perrey. TpaHcreHmiK 2 25
kayin Typansi mudrep. IlpesenTanns nafisiniay XoHe Kopray.

10 J1. 10 OcimaixTepaid OHONMMCTHKANBIK TPaHCHOPMAIHs SMICi. 1
37K. 10 TaMaxrapaarsl TpaHCTeHAEPAi aHBIKTAY aicTepl. 2 6
COOK 5 Kenec 6epy MOX 4 opsinaay GoibIHIIA.

11 I 11 auyapnapieiH TeHETUKATLIK TpAHCGOPMALMICH aAicTepi. 1
3K. 11 Arapo3sa remis xacay. ['enb anekTpopopesi. 2 8
COXK 4 TMO canacbiHarsl 3aHHaMa (OTaH/BIK, WeETENAIK), narentrey (MO Kypy McH 2 25

naiganany bl KYKBIKTBIK pETTeY).




Moayas 3. enaik nmenepus: 601a0iafbl kaHe duoKayincizmik.

JI. 12 PexoMOuHAHTThI JIHK JKoHE TYKbIM KyanadTbid aypyJ/iap.

3%, 12 Tarampapmarel [MO aHbikTay aicTepiMeH TAHBICY.

1. 13 PHK uHTepbhepeHLmMsCH: 9Cep eTy MEXaHW3MI XKIHE MEIMIMHA/IA KOJIIAHY
NepCNeKTHBACHL

23K. 13 [TAAT snektpodopesi.

COO3K 6 Ortinre TakplppinTap 00¥bIHIIA ChIHAK HKYMBICHL.

14

J. 14 TIpo- xoue 3yKapUOTTAPAAFEl TeHJIep IKCIPECCUACHIHBIH PETTely MEXAHH3MACPI.

3. 14 MenuuMHANare! )KoHe COT-MEIUUMHANBIK capanTaMaiarbl MOJICKYJIAIbIK-
TEHETHKAJIBIK Tajjay

15

JI. 15 T'ennik Tepanud. XKekeneHred MeiuLHHA.

3. 15 lennik Tepanuagarsl CRISPR Cas 9 TexHOIOrMACHIHbIH HOTHKHENEPIH TALAaY

COOJK 7. KopbIThiHbl eMTHXAHFa KeHee Oepy.

PK2

100

Jexaun

Kadeapa menrepyuuici

Japickep
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