TycKeH KbLibl &w&u& uN

Ton =coﬁ%=hm==?&h.& 2
Year of admission %n O 2
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HAO «TopaiireipoB yauBepcuTeT
NJSC «Toraighyrov University»

Monayabaik 6isim Gepy 6araapaamacol/
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Modular educational program
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Monayneaix 6ixim Oepy Garmapaamacel keseci KYXKaTTap Herisinae
sipienren/Moay abHas obpasoBarenbHasn nporpamMmma pa3spa6orana
Ha OCHOBAHHH cjexylomux aokymentos/ The modular educational
program is developed on the basis of the following documents

1. Binim >xoHe FbuTBIM MHHHCTPIHIH 2022 xbinrsl 20 winaegeri Ne 2 OyipbIFpIMEH
GekiTinren memnekertik JKOFaphl JKOHE JKOFapbl OKY OpHBIHAH KeHiHTri 6itiMm 6epy
Herizinge osipnenai (kama penakumsina-KP ¥KM 20.02.23 Ne66)/ PaspaGoran Ha
ocHoBaHuu ['OC Beiciiero wu M0C/ICBY30BCKOrO  00pa3oBaHUs, yTBEPIKAEHHOTO
NpuKa3oM Munucrpa o6pasoBanus u Hayku ot 20 urons 2022 roga Ne 2 (B penakmmu
MHuBO PK or 20.02.23 Ne66)/ Developed on the basis of the State Standards of
Higher and Postgraduate Education, approved by Order of the Minister of Education
and Science dated July 20, 2022 No. 2 (as amended by the Ministry of Education and
Science of the Republic of Kazakhstan dated February 20, 2023 No. 66).

2. Kasakcran  Pecry6nukach XKOFapbl  OuliM  GepydiH  yITTBIK  GimIKTLTIK
wenbepi/Haunonanshas pamka KBHGUKaLMH BEICIIEro 06pasoBaHHs Pecny6nuku
Kazaxcran/National Qualifications Framework for Higher Education of the Republic
of Kazakhstan

3. Kscibu cranpapr/ IpodeccronansHbrii crannapt/ Professional standard

3.1 "Arameken" ¥YaTThiK Kacinkepnep IManaraceisbig 2022.10.26 No 190 Kasakcran
Pecriy6nukaceinbig Ne 9 kockiMimace:/ Ilpunoxenne Ne 9 Pecnybnuku Kasaxcran
HITT «ATameken» ot 26.10.2022r. Ne190/ Annex Ne 9 of the Republic of Kazakhstan
National Chamber of Entrepreneurs "Atameken" dated 26.1 0.2022, Ne190

3.1.1 Erictik paxpinaapbin ecipy GOFbIHIIA arpOHOM-TexHHK (camanpik GinmikTisik
weHOepiHiK 5-wi neHreiii) / TexHuk-arponom o BBIPALLMBAHHUIO MOJIEBBIX KYJIBTYP
(5-# ypoeenb OPK)/ Agricultural technician for field crops (Level 5 of the Sectoral
Qualification Framework)

3.2 "AramekeH" YATThIK Kacinkepnep IManaraceinei 2022.10.26 Nel90 Kazakcran
Pecny6nukaceinbig Ne 10 kocbimimace: / Ipunosxkerue Ne 10 Pecny6nukn Kazaxcran
HITIT «Atameken» ot 26.10.2022r. Nel90 / Annex Ne 10 of the Republic of
Kazakhstan National Chamber of Entrepreneurs "Atameken" of 26.10.2022, Ne190
3.2.1 XKaHa TexHMKA MeH TeXHOJIOIrMSIHLI €Hri3y JKeHiHzeri HHXXeHep (canajibiK
OunikTinik wenGepinin 6-mi AeHreiii) / Umxenep no BHEC/IPEHHIO HOBOH TEXHHKU M
Texnonoruu (6-i yposen» OPK) Engineer for the introduction of new equipment and
technology (level 6 of the Sectoral Qualification Framework)

3.3 "Arameken" ¥YATThik Kacinkepnep Ilanaraceinbing 2022.10.26 Nel90 Kasakcran
Pecny6mikaceinbing Ne 18 kockimimace: / ITpunoxenne No 18 Pecriybnuku Kasaxcran
HIIIT «Arameken» ot 26.10.2022r. Nel9( / Annex Ne 18 of the Republic of
Kazakhstan National Chamber of Entrepreneurs "Atameken" of 26.10.2022, Ne 190
3.3.1 Ocimaikrep KapaHTHHI 60MBIHINA TeXHHK (cananeik GimikTiTIK weHOepiHiH S-1ui
JeHreiii) / Texuuk mo KapaHTHHYy pacTeHuit (5-if yposens OPK) / Plant quarantine

A&EOHﬁNIQhOH-\-va KageapacbiHbIH OTBIPBICHLIHAA Kapacrapsliabl/

technician (Level 5 of the Sectoral Qualification Framework)
|

Xarrama/IIpotokon/Protocol No « _» 20




Pacemorpena na 3acenannn Kageapol «buorexHoorus»/
Considered at the meeting of the department «Biotechnology»

Kadenpa menrepymrici/3asexyrommii xaenpoii/Head of department -7 §
(xombl/mozmHCK/signature)

Kenicinai/Cornacosano/Agreed

¥Y¥ibM Gaciubichl/PykoBotures opranusauu/Head of organization

(xomb/momuck/signature)

M.O./M.IL./P.P.

¥iibmv 6acurbicsr/Pyxosourens oprarusamun/Head of organization

(xonbl/mozmmck/signature)

M.O./M.IL./P.P.

DaKyIbTEeTTIH OKy-dTicTeMeliK Keneciven KeJiciixi/
CortacoBaHo yueGHo-MeToMHYCCKHM COBETOM dakyabTera/
Agreed by the educational and methodological council of the faculty

Xarrama/IIpotokos/Protocol No «_» 20
®Gaxynbrertin OOK teparacsr/IIpencenarens YMC ¢dakynsTera/ %WB&BNS of
the Faculty's EMC 7
(KOJTBI)

YHHUBEPCHTETTIH OKy-a/ticTeMeiKk KeHeciMeH KeJricii/
CorsacoBano y4e6Ho-MeToAHYECKHM COBETOM yHHBepcHTeTa/
Agreed by the educational and methodological council of the university

Xarrama/lIpotokon/Protocol Ne /) «9» 05 L2
VYuusepcurerrig OOK teparacsl/IIpencenarens YV YHUBEpcHUTETA/
Chairman of the University EMC KOJIBI)

~

il




AKaIeMHSUIBIK KOMHTeT/AKaleMHYeCKHii KomHTeTr/Academic committee

A.Teri/ U.®ammwmus/N. Surname

Jlayasemvbr/ JlomkaocTs/Job title

Konsl/IToanuce/Signature

T. DbexceutoB/ T. Bekceutor / T.
Bekseitov

K.HMcaeBa / K.Mcaesa / K.Issaeva

W.Anukuna / . Aauxuna /1. Anikina

M. Uncebaecea/ M. UWncebaera /
M.Insebaeva

C.Mcaxanoa/C.Mcaxanosa/S.Isakhanova

0.F.1,, paxynbrer nexanby/ 1.6.H., nekaH daxynprera/d.b.s., Faculty Dean

T.F.K., Kadeapa meHrepymici/ K.T.H., 3aBexyroumii kapenpoit/ c.b.s., head of the
department

OHOTEeXHONOTMS KaeAPACHIHBIHBIH KaybiM npodeccop/accor.mpodeccop Kkabeapst
duorexnonorun/ assots.professor kafedry biotekhnologii
Buortexnonorust marucrpi, ara OKBITYLIB/MArucTp OHOJIOTHMM, CT. IIpero/aBaTels/

master of Biotechnology, art. teacher

MBT-12 T06bIHBIH cTYAEHTI/ CTyReHT rp. Mb1-12 / student of the MBt-12 group




IKCNePTHBII KOMHTET

A.Teri/U.®amunus/N.Surname

Jlayaseimber/JlomkHOCTE/JOD title

Koumsi/[Tomucy/Signature

I1.beikoB/I1.Bbikos/P. Bykov

A .Kacenos/ A.Kacenos /A.Kasenov

C.XacenoBa/C.XacenoBa/S.Khasenova

W.Aunkuna/ . Asuxuna / [.Anikina

B.Kamkxun/B. Kamkun/ V.Kamkin

XK.Anamxkanosa/ XK. Anamxanosa/
Zh. Adamzhanova

K. Epmyxameroa/ )K.Epmyxamerosa /
Zh. Ermukhametova

AxafieMUsUIBIK - MIcelenep JkeHiHIeri Oackapma Mymieci — MpOpeKkTop, T.F.K.,
upodeccop / Unen Ilpapnenns mo AB — npopekrop, K.T.H., mpodeccop/ Member of the
Board for Academic Affairs - Vice-Rector, c.t.s., professor

AKJl nupextopsr /upexrop JIAJ/ PhD, / Direktor DAD

AKD Gacteirbl /Hagansauk Y AIl/ Head of the AAD

a-ILF.K., KaybIMIACTHIpbUIFaH npodeccop/ K.c.-X.H, acc.mpodeccop /k.a-c.s., associate
professor

«0.F.K.,arpoTeXHONIOTHs KadeapackHbIH npodeccopsl / K.6.H., podeccop Kapeaps
arporexnojiorun/ k.b.n., professor kafedry agrotekhnologii/

0.F.x., ACTaHa XaJIbIKapaJIbK YHHBEPCHTETIHIH KOFapbl MEKTeOiHiH JOIeHTi / K.6.H.,
JIOLIEHT BBICHICH IIKOJIbI MEX/IyHapoIHOTo yHHBepcuTera Actana / Ph.D. in Biology,
Associate Professor at the Graduate School of International University of Astana

[IaBnoap 00eIck GofibiHma « YITTBIK capanTaMa OpTalbirbly (UIHATBIHEIH 3epTXaHa
meHrepyuiici /3aB.taboparopuu @unuain PI'TT sa [TXB «HanuonambHbli eHTp
sxenepTusbi» 1o [laBnonapckoit obnactu / Head of Laboratory Branch of RSE on
PCBs "National Center of Expertise" in Pavlodar oblast




Binim 6epy 6araapaamacsinbig nacnoprel/Ilacnopr o6pasosarebHOii nporpammbi/Passport of the educational program

Tipkey Homipi/Perucrpauronnsiii Homep/Registration number

Z'M05100075

Binim Gepy canacbIHbIH KOJIbI YKOHE aTaybl/
Kon u HaumeHOBaHKe 06nacTu oGpa3oBaHus/
Code and name of education field

7MO05 JKapaTbiibICTaHy FbUIBIMIAphl, MATEMATHKA )KOHE CTaTHCTHKA
7MO05 EcrecTBeHHbIE HAYKH, MAaTEMaTUKa U CTAaTUCTHKA
7MO05 Natural sciences, mathematics and statistics

JlaiibiHgay 6arbITHIHBIH KOJIbI J)KOHE aTaybl/
Koz ¥ HauMeHOBaHKe HANPaBJIEHHs OATOTOBKM/
Code and name of training direction

7MO051 BHOTEXHOJOTHSJIBIK KOHE cabaKTac FhUTBIMIAp
7M051 Buojioriyeckre U CMeXHbIE HAyKH
7MO051 Biological and related sciences

Binim Gepy 6araapyiamManapbl TOOBIHBIH KOJIbI JKOHE aTaybl/
Ko/ 1 HauMeHOBaHHUe IpyTinbi 00pa3oBaTeNibHbIX MporpamMm/
Code and name of educational programs group

MO082 buoTtexHo0orus
MO082 BuorexHonorus
MO082 Biotechnology

Binim Gepy GarapsiaMachIHbIH KO/IbI )KOHE aTaybl/
Koa u HarMeHOBaHHe 06pa30BaTelIbHOM MPOrpaMMbl/
Code and name of the educational program

TM05102 brHoTeXHOAOT U
7M05102 buoTtexHonorus
7M05102 Biotechnology

Binim Gepy 6araapsiaMachbiHbIH MaKcaThl/
Llenb 0Gpa3oBaTe/ibHON MPOrpaMmbl/
Purpose of the educational program

Herisri xoHe Oeifiniik ToHzep Ooiipmma ipremi Oimimi Oap, eHOex
HapBIFGI MEH TEXHOJIOTHS TalanTaphiHa OediMIeres, KOMaH/1a/1a JKYMBIC
icTeil aaThIH KaHa MaMaHAap/bl Jaspiay.

[ToAroTOBKA CHELMATMCTOB HOBOM dopMaruu ¢ GyHIaMeTalIbHBIMU 3HAHUAMHU
6a30BBIX U MPOQHIBHBIX TMCLMILUIWH, aJallTHPOBAHHBIX K TPEOOBAHUIM PhIHKA
TPy/Ja ¥ TEXHOJIOTHH, CIIOCOOHBIX paboTaTh B KOMaHIE.

Training of specialists of new formation with fundamental knowledge of basic
and specialized disciplines, adapted to the requirements of the labor market and
technologies, capable of working in a team.

Binim Gepy GarnapyiaMachbiHbIH TYP1/ KonansicTassl
Bu o6pa3zoBaresibHO#M MporpamMmsl/ JleicTByromas
Type of educational program Acting
¥YBII 6oiibinma aeureit/Yposens no HPK/Level according to the NQF 7
CBIII 6oiibinma nexreii/Yposens no OPK/Level according to the SQF 7
Binim Gepy GarnapiaMachbiHbIH epeKuIenikTepi/ Kok
OTmnuuuTeNbHble 0COOEHHOCTH 06pa3oBaTebHOM MPOrpamMmbi/ Her

No

Distinctive features of educational program

Okprty Tini/SI3pik o6yuenns/Language of education

Kazak, OpbIC, a/Ka3axCKHii, pycckuit/
kazakh, russian

Kpenautrep konemi/O6bem kpeauros/Volume of the credits 120

Bepinetin popexe/IIpucyxnaemas crenens/Awarded degree Maructp/Maructp/Master
Oky Mep3imi/Cpok 06yuenus/Period of study 2 xbuU1/2 ropal/2 years
Jlasipnay GarbiThiHA apHAJIFAH JIMLIEH3UAHBIH XKOHE OFaH KOCBIMIIAHBIH HOMIpi/ No 032 ot 04.04.2019 5.

Homep JIMIIEH3MH Ha HarpaBieHHe MOArOTOBKM U NPUIIOXKEHHUS K HE#/
Number of the license for training direction and its annex

Ne 12019627 or 21.12.12 .




AKKPEIMTTEY areHTTIiriHiH aTaybl JKoHe aKKpeUTTeYliH KOJIaHbLTY Mep3imi/
HanmMenoBaHHe aKKpeIMTalOHHOTO areHTCTBA M CPOK JEHCTBHS AKKPEaMTALIMH/
The name of the accreditation agency and the period of accreditation validity

KA333FBBK, 2024 . neiiin
KA3CH0, no 2024 r.
KAZSEE, until 2024

Tyaekrin Ginikrizik cunarramacek /Kpanuduxanuonnas XapakTepucTHKA BbimyckHuka/ Qualification characteristics of a graduate

Bepinerin gapexe/
IIpucyxnaemas crenens/
Degree awarded

«7M05102 — buotexHomorusi» 6iniM Gepy GaraapiamMacs! GOMBIHIIA FHLITBIM MarucTpi
MarucTp ecrecTBeHHBIX HAayK 1O o0pasoBaTenbHOH 1porpamme «7M05102 — BroTexHONOrus»
Master of Science in the educational program "7M05102 - Biotechnology"

Kacibu kpi3mer cananapoi/
Cdeprl npodeccHoHabHOI 1eaTenbHOCTH/
Areas of professional activity

BHOTEXHONOTHSNBIK OHIpicTieH GalNaHBICTbl FHUIBIM JKOHE JKapaTbUIbICTaHy cayiachkl OoJbin Tabbuiaabl./O6nacTh
HayKH W €CTECTBO3HAHMS, CBs3aHHas OMoTexHonorudeckum mnpomusponcteom./ The field of science and natural
science, related to biotechnological production.

Kacibu kp13mer o6bekrinepi/
O6bexThl NPOYECCHOHANILHOI JesTeNbHOCTH/
Objects of professional activity

FoutbiMu-3eprrey yiibiMaapsl, 6MOTE€XHOTOTHSITBIK JKHE a3bIK-TYJIIK Kacinopeinaapel, BITO sxoue CIIO yitbiMaapei../
Hayuno-uccnenoparenbckie opranusauum, GMOTEXHONIOIHYECKME W MUIIEBbIE npeanpuaTus, opranusauud BIIO u
CIIO. ./ Rsesearch organizations, biotechnological and food enterprises, organizations of VPO and SPO../

Kacibu kp13mer nonepi/
[Mpeamets! npodeccuonanbHOM aesTenbHOCTH/
Subjects of professional activity

ABBIK-TYJTIK 5KOHE aybiJl IIApyALIBUTBIFE GUOTEXHONOIHSCH! CANACHIHAAFb] OKCTIEPUMEHTTIK 3epTTCYNep/i sKocnapiiay
KOHE JKY3ere achIpy; broTexHONOruAnaFbl HHHOBAUMSANBIK, KACIMKEPIIiK, KEUIeH]Ii HHKEHEPIIiK KbI3METTi JKocrnapay
KOHE JKY3ere achIpy (HapbIKTBIH KOKETTLIINH 3epesiey, onapabl KaHaraTTaHabIpy MYMKiHIIKTepiH i3/1ey, eHaipicTi
KOcHapriay, JKoOaNIbIK MEHE/DKMEHT); GHOTEXHOJIOMHSUTBIK OHIIPICT] JKoHE OHBIMEH OalTaHBICTbI cananapabl Oackapy
JKOHE YMBIMIACTBIPY.

IInanupoBanue M OCYNIECTBICHHE  OKCHEPHMEHTANBHBIX  MCCIE/OBAHMI B OONACTH  MUIIEBOH M
CEJIbCKOX03HCTBEHHOM OHOTEXHOJIOTUH; TUIaHUPOBaHHE u OCYLIECTBIICHHE MHHOBALIMOHHOM,
NPEANpPHHHMATENBCKOH, KOMIUICKCHOH WHXKEHEPHOH esTENbHOCTH B GHOTEXHONOTHHM (WM3ydYeHHe MOTPeGHOCTH
PBIHKA, MOUCK BO3MOKHOCTEH JUIA UX YIOBJIETBOPEHHS, MIIAHMPOBAHHE NPOM3BOACTBA, MPOEKTHBIH MEHEDKMEHT);
YNpaBJICHHE U OpraHu3aLis OHOTEXHOIOIHYECKOTO MPOM3BOACTBA H CMEKHBIX OTPACIICH.

Planning and implementation of experimental research in the field of food and agricultural biotechnology; planning
and implementation of innovative, entrepreneurial, complex engineering activities in biotechnology (study of market
needs, search for opportunities to meet them, production planning, project management); management and
organization of biotechnological production and related industries.

Kacibu kpi3mer Typnepi/Buabl npodeccHoHanbHOI
aesrenbHOCTH/ Types of professional activity

FoutbiMu-zeprrey;  oHAipicTIK-TEXHOMOTHSIBIK; YHBIMACTBIPYILbUIbIK-0ACKAPYLIBUIBIK,  €CeNTiK->KOOabIK./
HayuHo-uccnenoBarensckas; [IPOU3BOJICTBEHHO-TEXHOJIOIHYECKas; OpraHU3aLHOHHO-YIIPaBIIEHYECKas],
pacueTHO-TIpOeKTHAs./ Research; production and technological; organizational and managerial, settlement and
design.

Oky natuxesnepi/Pesynbrarsl o6yuennsi/Educational outcomes

FouibiM rkoHe KaciOM KbI3MeT calachiHaa TYKbIPHIMIAMATBIK OUTiMI Oap./ BnajieeT KOHUENTYalbHbIMY 3HAHUSMHU B 06J1aCTH HAayKU U Mpod)ecCHOHANBLHON 1eITEeIbHOCTH./
Possesses conceptual knowledge in the field of science and professional activity.

OH/PO/ON 1




Kacibu kbismeTTiH MakcaTTapbi, OJ1apFa Kol JKeTKi3yiH 6apabap amicTepi MeH KypaniapbiH AHKBIHIAHBI, KaHa GiNiM amy GOMbIHIIA FUTBIMHM, HHHOBAIHMAIBIK KbI3METTI
’KY3€re ackipabl, GeniMuenep neHreiine wemiMaep MeH xayankepiinik kaGbuiiaisL/ OnpenensieT uenu NpogecCHOHATLHOM NeATENbHOCTH, a/eKBATHbIE METObI 1
CPCACTBA X NOCTHIXKEHHSI, OCYIUECTBIISET HAyYHYIO, MHHOBAIMOHHYIO AESTeNbHOCTD 110 TOJTyCHHIO HOBBIX 3HAHHH, MPUHUMAET PELICHUA U OTBETCTBEHHOCTh HA YPOBHE
nozapasznenennii./ Defines the goals of professional activity, adequate methods and means of achieving them, carries out scientific, innovative activities to obtain new
knowledge, makes decisions and responsibilities at the level of departments.

OH/PO/ON 2

Ickepitik, kacibu, FBUILIMH oneM camachlHza OpraHMKAJIBIK KOFaM Kypy KesiHle KelOGaCUIBbLIBIK KACHETTEPiH KepceTe./ JleMOHCTpHpYeT JuaepcKue kauecTsa TNpH
CO3MIAHHH OPraHMYHOro obwecTBa B OGNACTH AENOBOTrO, npogeccronanbHoro, HayaHoro mupa./ Demonstrates leadership skills in building an organic society in the
business, professional, academic world.

OH/PO/ON 3

broTexHonorus canaceinaa wer TiiHae KoCiOH KoHe FHUIBIME KOMMYHUKaUMAHBIH HETI3Ti NaFabUIapblH MeHrepreH./ BianeeT 0CHOBHBIMHI HaBLIKAMH npodeccuoHaNBHEBIX
M HayqHBIX KOMMYHHKALIMK HA MHOCTPAHHOM si3bike B 06NMacTH 6Guotexnonornn./ Knows the basic skills of professional and scientific communication in a foreign language
in the field of biotechnology.

OH/PO/ON 4

FBUIbIMH koHE MHHOBAUMSIBIK KbI3METTi icke acelpy Ke3iHje 9d3ipNeHeTiH weuriMaepre 3KOHOMUKAIBIK Oaranay xypriseai./ [IpousBoaut 9KOHOMHUYECKYIO OLEHKY
paspabatbiBaeMBIX peluenHii npu peanu3auuu Hay4HOH ¥ MHHOBAUMOHHOI nesrenbHOCTH./ Produces economic evaluation of developed solutions in the implementation of
scientific and innovative activities.

OH/PO/ON 5

BuotexHonorus canaceiuna ipreni 3epTTEYNIep KYprizeli, 3aMaHayM 3epTXaHaiNbIK KaGIbIKTAPALl MainanaHams:/ Ocymectpiser QyHAaMeHTANIbHbIE HCCIEA0BAHAS B
001aCTH GHOTEXHOJIOTHH, MCMOJIB30BATD CoBpeMeHHOe NlabopatopHoe oGopynosanue. / Conducts basic research in the field of biotechnology, use modern laboratory
equipment.

OH/PO/ON 6

buorexHonorus, renmik sxone KACYMIANBIK HHKEHEPHS CaNachiHAarhl TEXHONOTUANBIK HHHOBAUMATAPB! a3ipneiini. Fouibivi 3epTTeynepui Kocnapnay, YUbIMAACTBIpY
JKOHE XKYPri3y. /Pa3pabaTbiBaeT TEXHOIOrHYECKHE HHHOBALHH B 061aCTH OHOTEXHONOTUH, TeHHOM 1 KIETOYHOH HHKEHEPUH. [1nanuposats, OpraHU30BbIBATE H MPOBOIUTE
HaydHbIe uccnenoanus. / Develops technological innovations in biotechnology, genetic and cellular engineering. Plan, organize, and conduct scientific research.

OH/PO/ON 7

JKorapbl MekTenTe OKBITYIIBUIBIK KbI3METT Kysere achipy. O3iHiH NpaKTHKANbIK KbI3METiHIE ipreii FBUIBIMIAp GoiibiHima GinimMai naiinananansl./ OCymecTBIATH
MpeMONABATE/ILCKYIO NEATEILHOCTh B BBICIIEH wiKose. Mcrnonb3yeT 3uanus mo (byHIaMeHTabHBIM HaykaM B CBOeii NpakTHyeckoit aestenbHocTu./ Carries out teaching
activities in higher education. Uses knowledge of the basic sciences in his practical activities.

OH/PO/ON 8

BuoTtexHonorus canachiuiarsl HHHOBALMABIK JKOHE PallMOHAIM3ATOPJILIK KbI3METKE KaThiCaibl./ Y4acTByeT B MHHOBALIMOHHOMN 1 pauMoOHaIM3aTOPCKOM JIEATENILHOCTU B
001acTH BHOTEXHOTO 1K,/ Participates in innovation and rationalization activities in the field of biotechnology.

OH/PO/ON 9

buorexHonorusaars! 6iniM men TYCiHIKTepi kacibu JeHreiine kepcery, JRIENACP TYHKBIPHIMAAY JKIHE OCBI Callafarbl Macenesiep/i weiry./ JleMOHCTPHPOBATh 3HAHHUS U
MOHUMAHHUs B GHOTEXHOJIOrHH HA NMPO(ECCHOHATLHOM YPOBHE, (OpMYIHPOBaTh apryMeHTBl H peliaTh npobnemsl B naHHOM o6nactu./ Demonstrate knowledge and
understanding in biotechnology at a professional level, formulate arguments and solve problems in the field.

OH/PO/ON 10

MaMaHIbIFbl  GOMbIHILA FbLTBIMK-NEAATOrMKATIBIK AYMBICTa HHHOBAUMAIBIK CasCATThl KalbINTACTHIPanbl. / DOPMUPYeT HHHOBALMOHHYIO HOJIUTHKY B Hay4HO-
nejaroruieckoii pabote no cneuuansHocti./ Forms an innovative policy in scientific and pedagogical work in the specialty.

OH/PO/ON 11

Kasipri nenreiine xannsi reHetika xoHe GHONOTHS KoHE PENpPOLYKTHUBTI KYiieNepiH reHeTHKachl GOMbIHIIA 3eprreynep xyprizeni./ [TpoBoaut uccienoBanus B 061acTu
OOLIeH T€HETHKH M GHOJIOTHH M TeHETHKH CHCTeM PEMpONYKIMK Ha cospemeHHOM yposHe. / Conducts research in general genetics and biology and genetics of
reproductive systems at the modern level.

OH/PO/ON 12

bromennumua, aybun wapyaiubuibirsl, SKONOrUsS KoHE OHOTEXHONOrHAHBIH ©3eKTi MaceeNnepin meury YIWIH reHeTUKa CalachiHAa aiFaH TEOPHSIIbIK Ginimaepi meH
MPAaKTHKAIILIK  1aFaAbLIapbi KonaHanasl / [IpUMeEHsieT MONyueHHble TeopeTHuecKue 3HAHHS | MPakTHYCCKHE HaBbIKM PabOThl B 00NACTH F€HETMKH IS peLieHHs
AKTYaJIbHBIX MPOOJieM OHOMEHUIMHBL, CENTBCKOTO XO3AHCTBA, IKONOTUM U OHOTEXHOIOIHMU / Applies acquired theoretical knowledge and practical skills of work in genetics
to solve current problems of biomedicine, agriculture, ecology and biotechnology

OH/PO/ON 13

Mony b ataysl/

Ne| Hazpanwue momyns/ ECTS

Cemectp/ [ToH komb1/ [TonHiH aTaybl/ [{mK sxone bakpinay Heicanbl/ | Oky HoTiKeci/
Cemectp/ Kon HaszBanue nqucumniunsl/ KOMITOHEHT/ Dopma KOHTpoJIs/ Pesynprar
Module name Semester | aMCHUMIUHBL/ Name of discipline Huwotr u Form of control o0yueHus/




Discipline code KOMIOHEHT/ Educational
Cycle and outcome
Component
uxa I1J] =74 kpenuToB
KIT/2KK Em1/3K3/Exam OH4, OH7, OH9,
GI 5301/ I1JI/BK OH10 OH13/P0O4,
_ @smy [T Toneaa - ppyy PO7, P09, POIO,
GE 5301 b sineerne POI13/LO4, LO7,
LO9, LO10, LO13
Moodyns Nol BZA 5303/ buotexHonorusaarel 3aMaHayu 9JIicTep KIT KK Emt/3x3/Exam OHS5, OHS8, OH9,
CoBpeMeHHbIE 5 e ; /CoBpeMEHHbIE METOIbI B . I1JI/BK OH10 /PO5, POS,
METONBE H S 5505 :oemxmoaw_.,ss\ rZ:oﬁ_*nE methods in PD/UK P09, PO10 / LOS,
HIDKCHEPHS B istr 4 LO8, LO9, LO10
OHOTEXHOJIOMMH il 55051 BuounxeHepus xoHe 6uonndopmaTuka/ KIT/2KK EmTt/9K3/Exam OH6, OH9, OH12
/CoBpeMeHHbIe 5 Bin i mmmvsmvx.o:o?.\s u mxom:.eovzmﬁ_m_xm\ I1Jl/BK OH13/ PO6, PO9,
METOIBI H BIB 5305 ioengineering and bioinformatics PD/UK POI12, PO13/ LO6,
WH)KEHepUs B LO9, LO12,L013
OHOTEXHOJIOr UK/ GP 6307/ KIT/2KK Emt/OKk3/Exam OH10, OH11,
Modern Methods 3 GP 6307/ I'eHOMHKa XKoHE MPOTEOMHKA \_;m:ozES I1JI/BK OHI12 /PO10, POI1,
and Engineering in GP 6307 u npoteomuka/ Genomics and proteomics PD/UK PO12/LO10, LOI11,
Biotechnology LO12
[eHeTHKAJIBIK NPOLECTEPIIH KIT/2KK Emt/9OK3/Exam
GPMM 6306/ MOJIeKY TabIK T1Jl/BK OH10, OH11,
3 MMGP 6306/ MexaHu3maepi/MonekysipHble PD/UK OH12 /PO10, POI11,
MMGP 6306 MEXaHU3Mbl FeHETUYECKUX MPOLIECCOB/ PO12/ LO10, LO11,
Molecular mechanisms of genetic LO12
processes
Modyns No2 O S Tamak eHimM/IepiHiH FBUIBIMH Heri3aepi/ KIT/ KK Em1/Ok3/Exam | OH6, OH10, OH11
Kasipri 3aManrbi 3 NOPP 61037 Emv::*w_o OCHOBBI MHIIEBBIX NpoyKTOB/ [1JI/BK OH13/ PO6, PO10,
— SBER-6303 Scientific basis of food products PD/UK PO11, PO13/ LO6,
OUOTEXHOJIOTHSACHI = o WVOLMUAWNW 1,L013
HbIH, Herizaepi KIT/K MT/IJK3/EXam > >
| Eme | e e | TVBK
COBPEMCHHOM 7 ﬂ__w m%;om\ ouorexnonorun/ Food innovations in PD/UK /POs, POY, PO10,
MMLLEBOI 306 . PO11/LOS5, LOY,
OUOTEXHOIOrHH/ LO10, LO11
Basics of Modern BOTK 5304/ mxoamngo;m:v._ " m:.E_o icrepain KILOKK Em1/9k3/Exam OH3, OH5, OH10
Food 2 PBBP 5304/ Pavinsseaigiis. ‘o — [1JVBK /PO3, POS, PO10/
Biotechnology FSBI 5304 P B PD/UK LO3. LOS, LO10

npouseoscTe/ Food safety of




biotechnological industries

Mooyne Ne3
Ocimaik
LIapyauibUibIFbIHAA
FBI OMOTEXHOJIOTUs
/BHOTEXHOIOrUY B
pacTeHueBoICTBe/
Biotechnology in
Plant Production

/ Seed production

OKzK 6302/ . , /
ZiKR 6302/ OciMIiKTep/ii KOpFay JKoHe KapaHTHH OH4, OHS, OH6,
PPaQ 6302 3amura u KapaHTHH pacTeHHil /Plant OH7 OH13/ PO4,
protection and quarantine KIT/KK POS. PO6. PO7
OFA 6302/ . . HIKB JBYH/HW | po13/ LO4, LOS,
Ocimuiktep GU3HOIOTUSICHIHBIH d1icTepi/ PD /EC
MER 6302/ e LO6, LO7, LO13
Merozs! ¢pusnonoruu pacrenuit/Methods ’ >
MPhHR 6302 :
of plant physiology
OKZh 6303/ i ; s
S7R 6303/ Ocimaiktepai Kopray xyieci/ Cucrema OH4, OHS, OH6,
PPS 6303 3aLUTHI cmoﬁ““ﬂmh_ma protection OH7 OH13/ PO4,
POS, PO6, PO7,
OBIA G351 OciMaiKTepaiH MUKpOOTapMEH ©3apa WHWQ\MM PRSI PO13/ LO4, LOS,
VRM 6303/ TR M 0 LO6, LO7, LO13
opexerrecyi / BzaumoneiicTBue pacTeHuiH > >
MVR 6303 : s s :
¢ mukpo6amu /Plant microbial interaction
Sl OHepKacinTik arpoGHoTeXHOIOTUA/ Emr/Sx3/Exam
m» Mww__\ [pomsbilieHHas arpoOHOTeXHOIOTHUA / KIIKK OH1, OH2, OH4
Industrial agrobiotechnology 11JUKB OH7/ PO1, PO2,
OB 6301/ PD /EC PO4, PO7/ LOL,
BR 6301/ OcimMaik 6UOTEXHOJOTHSCHI/ LO2, LO4, LO7
BuortexHosorus pacrenuit/ Plant
PB 6301 .
biotechnology
AybulnapyambuiblK 6CiMAIKTepiHiH KIT/KK Em1/DOK3/Exam
WMwN%_W mme%aw\\ JKyKnasbl aypynapsl /MHbEKIHOHHbIE I1JUKB OH4, OH6, OH7
DoAP mmow 3a60/1eBaHus CENbCKOXO03ANCTBEHHBIX PD /EC OH12/ PO4, PO6,
pacrtenuii Infectious diseases of PO7,PO12/ LOI,
TS 5203/ agricultural plants LO4, F%mm LO7,
sl T bUTBIFBI / CEMEHOBOACTBO e
SP 5203 YKbIM LIapyallbLI )

BIT uukai (KK/TK = 80 kpeaut /Iuxa B/ (BK/KB) = 80 kpeanros/ BD cycle (KV/EC) = 80 credits

Mooyav Ne4
Foinbivu-
neaarorukanibiK
KbI3METTIH
Herizzaepi
/OCHOBBI
HAY4HO-
[e1aroruyecKom

et tini (Kaci6u)/MHOCTPaHHBIH A3bIK BIVTK Emt/2K3/Exam OH2. OHA. OH9
ST(p) 5202/ (npodreccuonanbhbiii)/ Foreign language BJUBK \_uOrou vOAquc\
IYa(p) 5202/ (professional) REJEr _LONJFO% e
FL(p) 5202 , LO4,

FoiibiM Tapuxsl sxoHe GUIocopusice EIUTK Emt/3OK3/Exam OH2, OH3, OH4

%_uﬁu uu.ww%__ \\ /Mctopus u pumocodust Hayku/ History BJUBK /PO2, PO3, PO4/

d phil hy of Scienc

Hp 5 and philosophy of Science s g LO2, LO3, LO4
ZhMP 5203/ BIT/TK Em1/Dk3/Exam OH2, OH3, OH4,




AEATENbHOCTH/ PVSh 5203/ BJI/BK OHS8, OH13 / PO2,
Fundamentals HShP 5203 JKorapel MekTen 1eaarorukachsl BD/EC PO3, PO8, PO13/
Scientific and /Tlenaroruxka Beiciueit mkossl/ Higher LO2, LO3, LO4,
pedagogical school pedagogy LO8, LO13
activity
BP 5204/ BIVTK EmT1/9k3/Exam OH2, OH3, OH8
PU 5204/ backapy ncuxomnorusicel /ITcuxonorus BJI/BK /PO2, PO3, POS/
MP 5204 ynpasnenust/ Management Psychology BD/EC LO2,L03,L08
AMAST 5202/ >zmmmz.=“._:!x MakcaTTapra apHaiiras
IYaAC 5202/ weT Titi /MHOCTpaHHBIM A3BIK IS
FLAP 5202 axkazemuieckux ueseit/ Foreign language BIVTK OH2, OH3, OH4
for academic purposes BJI/BK /PO2, PO3, PO4/
Kocibu GarpiTranras mer Tini LO2,LO3,LO4
WWWH MW%W\\ /TIpodeccuoHaTbHO-OPUEHTHPOBAHHBI i BD/EC Emt/Ok3/Exam
POFL 5202 UHOCTpaHHbIH s3b1K/ Professional-
oriented foreign language
JKorapel MeKTenTe OKBITY 9IiCTEMEC] Emt/DKx3/Exam
ZhMOA 5201/ /MeTonuKa NpenogaBaHus B BbICLIEH
MPVSh 5201/ mkoje / Methods of teaching in higher OH1, OH2, OH3
MTHSh 5201 school/ BI/TK OH8/ PO1, PO2,
bJI/KB PO3, PO8/ LOI,
ZIA 5201/ 3epTxaHanbIK ic oxictreMeci / Metoauka BD/EC LO2, LO3, LO8
MLD 5201/ nabopaTtopHoro nena/ Methods of
MLW 5201 laboratory work
3eptrey Taxipubeci /MccnenoBarenbckas SRIFT Ev/Os/Exam OF2, Ols, OH10
’ :v\ mﬁ:ﬂm / Research practice bJVBK /PO2, POS, PO10/
; BD/EC LO2, LOS, LO10
[Tenarorukainbik npakTHKa JI3/Y XK/ HW OH2, OHS5, OHS8,
/Menaroruyeckas npakruka/ Pedagogical BIUTK OH11 /P02, POS3,
e BJI/BK PO8, PO11/ LO2,
BD/EC LO2, LOS, LOS,
LO11
JB3/Y K/HW OH1, OH2, OH5,
Foitbimu-3eprrey sxkymbicsl /Hayuno- BIT/TK OH6, OH7 / PO1,
uccienoBarenbekas pabora/ Research bJI/BK PO2, POS5, PO6,
work BD/EC PO7/LO1, LO2,

LOS, LO6, LO7




MarucTplik IUcCepTalUsHbI paciMaey

BII/TK
12 4 xoHe Kopray /OdopmiieHHE U 3aIUTa BJI/BK
MarucTepckoii nucceprauuu / Preparation BD/EC

and defense of a master's thesis

M /MJUMD

OHI1, OH2, OHS5,
OH6, OH7 / PO1,
PO2, POS, PO6,
PO7/LO1, LO2,
LOS5, LO6, LO7

Iouxep Typansl Magimerrep/Ceeaenns o nucnunaunax/Disciplines Information

Ionnin aTaybl/
HaunmeHnoBaHue
JHCHHILTHHBL/
Discipline name

IMonHiH KbICKAIIA CHIIATTAMACHI/
KpaTkoe onncanue JMUCHHNJIMHbL/
Short description of the discipline

eJUTTe .
. P Oky HaTHxKeci/
canbl/
PesyabTart
KoanuecTBO
— o0yuenns/
P Educational
Number of
. outcome
credits

Kannwi 6inim Geperin mongep uukaiZKOO xomnonenTi / Tanaay xommonenTi /IHK1 06meo6pasoBaTebHbIX AHCHHIIHHEBy30BCKHi
xommonent/Kommnonent no Buioopy/ Cycle of general education disciplines University component/Optional component

BHOTEXHOJIOTMsAAFbI 3aAMAHAYH JLiCTep MeH HHKeHepusi Moy li / Moay/ib COBPEMEHHBIX METO/I0B H HHKEHEPHH B OHOTEXHOJIOTHH /

Module of modern methods and engineering in biotechnology

["eHeTUKaAIIbIK
uKeHepus/
[Neneruueckas
UHKEHEepUs

[ToHHIH MaKcaThl GONBINT TabbLIaAbl TEHAIK WHKEHEPUSHBIH MOJNEKYNbIK Heri3iepiH 3eprrey:
pexomGuuanTThl  JIHK  TeXHONOrMACHIHBIH  dicTepi, Herizri 1ekrey ¢epMeHTTepi, LIEKTeY
KapTajapbiH Kypy JKOHe HYKJIEOTHIATEp Ti30eriH aHbIKTay onicrepi, pekomOuHanTThl JIHK-HBI KYpPY
JKOHE ONap/bl KIIOHIAY, MeH/li XKacyllaFa eHri3y ojlicTepi, BEKTOPJIap/biH TypJepi.

B OCHOBE JMCLMILUTHHBI JIGKHUT LE€/b U3yYeHHE MOJICKYJISPHBIX OCHOB F€HHOH MH/KCHEPHH: METO/bI
texHosnoruu pexombunantbix JTHK, ocHOBHbIE (EePMEHTBI PECTPUKLIMH, MOCTPOCHHE PECTPUKLIHOHHBIX
KapT M cnoco0bl — OMpelesneHWs  HYKIEOTWIHOH — MOCIEI0BATENbHOCTH,  KOHCTPYHPOBAHHME
pekombunaHTHbIX JIHK 1 WX kioHupoBaHue, crocoObl BBEEHHMS I'eHa B KJIETKY, THUIIbl BEKTOPOB.

OH4, OH7,
OH9, OH10
OH13/P0O4,
PO7, PO9,
PO10, PO13/
LO4, LO7,
LO9, LO10,
LOI13




/Genetic
engineering

The discipline is based on the goal of studying the molecular foundations of genetic engineering:
methods of recombinant DNA technology, the main restriction enzymes, the construction of restriction
maps and methods for determining the nucleotide sequence, the construction of recombinant DNA and
their cloning, methods of introducing a gene into a cell, types of vectors.

Buorexnonorusaa
Fbl 3aMaHayH
anicrep
/CoBpeMeHHbIe
METO/Ib! B
OHOTEXHOJIOT I/
Modern methods
in biotechnology

Kypc  MarucTpanTTapibl — ©CIMAIK  TeKTec eHiMIepaiH  3aMaHayd  OMOTEXHOJOTrUACHIHbIH
JKETICTIKTEpiMEH, TeHIK-HHKEHEepIiK OCIMAIK OHIMIepiH aly 9/iCTEpIMEH TaHbLICTBIPA/IbI. Keke
TaMaK OHJIpICIHIH OMOTEXHOJIOTUSCHI KapacThIpbUTY/A. [ToHAi OKBITYbIH MaKcaThi-oCIMIIK TEKTeC
OHIM/IEp TEXHOJIOTMACHIHAA KOJIAAHBUIATBIH IOCTYPJTi GHOTEXHONOrMSIIBIK npouecTepii AKoHe OJlap/IbiH
a3bIK-TYJIIK Tayap/iapblHbIH TYThIHYIIbUIbIK KACHETTEPIH KAJIbINTACTbIPYAaFbl peJiiH 3epTTey.

Kypc 3HAKOMMT MarMCTpaHTOB C JOCTHXKEHHAMH COBpPEMEHHOH OMOTEXHONOrHH MPOAYKTOB
PACTHTENIBHOTO ~ MPOMCXOXKEHHS, METOJaMH  MONY4CHHsS  ICHHO-MHKCHEPHBIX pacTUTENIbHBIX
npoyKToB. PaccMaTpuBaeTcsi OHOTEXHONOrHMs — OTAENbHBIX  MHIICBBIX  MPOM3BOJCTE. Llens
npenonaBaHns JMCLMIUIMHBL —  HM3YYMTh  TPaIULIMOHHBIC OUOTEXHOJIOTHYECKUE  MPOLIECCHI,
UCTIONB3yeMbie B TEXHOJIOTMHM MPOIYKTOB PAacTHTENBHOTO MPOUCXOXKICHMA, W WX ponb B
OpMUPOBAHHH MOTPEOUTENLCKHUX CBOHCTB MPOJIOBONILCTBEHHBIX TOBAPOB.

The course introduces undergraduates to the achievements of modern biotechnology of plant products,
methods of obtaining genetically engineered plant products. The biotechnology of individual food
industries is considered. The purpose of teaching the discipline is to study the traditional
biotechnological processes used in the technology of plant products and their role in the formation of
consumer properties of food products.

OHS5, OHS,
OH9, OH10
/POS, POS,
PO9, PO10/
LOS5, LOS,
LO9, LO10

Bbuoutsxenepus
JKOHE
O6uouHpopmaTrka/
buouHxeHepus 1
BuonHdpopmaTruka/
Bioengineering
and bioinformatics

BuoumkeHepus koHe OHOMH(OpMATHKa TFeHIIK HHXKEHEpHs, Guonorusi, 6uoduzMKa KOHE COHFbI
KOMMBIOTEPIIK TEXHONOTMSUIAPABIH TYHiCKeH JKepiHae naina Gonapl. bonaiiak MamaHAapAbIH
MiHIeTTepiHe MEIMIMHANBIK MAcesienep/i ey YUIiH O3bIK TeXHONOrHsIap/bl NPaKTHKAJIBIK
KbI3METTE KOJIJIaHy Heri3iHae Tipi KyHeJlepMeH JKYMbIC jKacay kipeai. HykieoTuaTik 3BOJIFOLUSHBI
tanmaynarsl buoundopmaruika. Jlepekrep 06asachiHaH T[OMOJIOTHAHDI isney: PAM maTpuuachl.
BLAST.FAST.

BuourskeHepus 1 OMoMHpOpMaTHKa reHepHas HHKEHEepHs, 6uonorus, Ouodu3rKa U KOMIbIOTEPHBIE
TEXHOJIOTHH TOro BpemeHu.PaboTa pamux Oyayliux CrelUaitcToB B NPaKTHYECKOHN NeATEbHOCTH N0
Mepe/loBbIM  TEXHONOTMAM  pELICHHs — MEIMUHMHCKHX npodeccuit. IBomouus  HyKJICOTHIOB
Buonndopmaruka B ananuse.basbl nepexropos B H nouck romosoruiiy: marpuua Pam. BLAST.FEST.

Bioengineering and bioinformatics gender engineering, biology, biophysics and computer technology
at the time.Work your future professionals in the practice of advanced technology solutions medical
professions.Evolution of nucleotides Bioinformatics in the analysis.Derector bases in H search
homologuyu: matrix Pam. BLAST.FEST.

OH6, OHY,
OHI12 OH13/
PO6, PO9,
PO12, PO13/
LO6, LO9,
LO12,LO13

[eHOMHKA koHe | | eHOMMKA-NPOKapHOTTap MEH 3YKapuOTTapJblH TE€HOMIAPbIH 3€PTTEY. XoHapuoma, Tejiomepliep, OH10, OH11,
NpOTEOMHKA MOGHJIBJII DJIEMEHTTEp, MOJIEKYIANbIK reHeTHKa dIiCTepin a3ipiey (monumepas/bl TI30eKTi peaklus OH12 /PO10,
/T'eHomuKa U xwone JIHK cexserusichr). TTporeomuka-aKybi3aap/ibl KoHE ONapbiH Tipi opraHu3Mzaepzeri e3apa PO11, PO12/
NpoTeoOMUKa/ opekeTTecyiH 3eprrey. Macc-crieKTpomMeTpusra neriznenren [IpOTEOMHUKA, MPOTEOMHKAHBIH PETTLIIC, LO10, LO11,




Genomics and Hamy Garerrraper, JIHK Galinansictsipatsin aKybI3AapAbiH KYPbUibiMbl. DyKTey, JOMeHzep KoHe LOI12
proteomics reHoMJIbIK Giputiktep. Ienpik sxeni.

['eHommka — u3ydyeHHe reHOMOB mpokapuoT W SYKapHOT. XOHJPHOM, TeNOMEPHhI, MOGHJIbHBIE
aneMenThbl, OTpaboTKa METONOB  MONEKYNAPHOH TreHETUKH (monuMepasHyio LeNHYI0 peakuHio
MHK-cexBenupopanue). Ilporeomuka — usyuenne GenkoB W HX B3aMMOJIEHICTBHE B JKUBBIX
oprannsmax. Ilporeomuka, ocHOBaHHas Ha Macc-CIEKTPOMETpHH, YNOPSI04EHHOCTh MPOTEOMMKH,
Hanpas/CHUsA pasBUTHS, cTpykTypa JIHK-cBasbiBatomux 6Genkos. MOIMHT, TOMEHbI M reHOMHbIE
enuHMLbL. ['eHHas ceTh.

Genomics is the study of the genomes of Prokaryotes and eukaryotes.Development of methods for
chondrioma, telomeres, mobile elements, molecular genetics (polymerase chain reaction and DNA
sequencing).Proteomics is the study of proteins and their interactions in living organisms.Proteomics
based on mass spectrometry, sequence of proteomics, directions of development, structure of DNA
binding proteins.Folding, domains and genomic units.Gene network.

I'eneTukansik ['eHeTHKAIBIK MaTepHaNBIH TYPAKTBUIBIK macenenepi. JIHK-nare! KypbutbIMabIK 3aKbIMAaHy1apabiH
npouecTepain TYPAepi JKOHE peNapalsulbiK  MPOLECTep. IKCUM3HOHIbI KOHE apTPEIUIMKATUBTI  perapanus
MOJIEKYJIAJIbIK MEXaHH3MIEepPi MEH MeHEeTHKaNbIK Gakbinay, Gyan6aran Herizaepain penapauuscsl, JJHK penapatusti
mexaHusmaepi/Mon | cuntesi. ['eHeTHKaIBIK NPOLECTEPAl KAMTAMachi3 eTy[eri penapaumsibik KyHenepaiy  peni.
€KyJISIpHbIE Penapauus ynepicrepinzeri Oysbutymap TykbiM KyanaiTein MOJICKYJIANILIK  aypyJapasiH  cebebi
MEXaHHU3MBbI perige. PekOMOHHALMA:  rOMOJIOrHSIIBIK KPOCCHHIep, —CaWT-CrieuMpUKAIBIK  peKkOMOUHALS,
IeHEeTHYECKHX TPaHCMO3HLIUsAIAP.
npoueccon/ [Ipobrembr cTabunbHOCTH reHeTHueckoro matepuana. THITBI CTPYKTYpHBIX noBpexaeHuii B JIHK u OH10, OH11,
Molecular PeNapallonHbie  Npouecchl.  ['eHeTHYECKHH KOHTPOIb M MEXaHW3Mbl  SKCLM3MOHHONW M OH12 /PO10,
mechanisms of | noctpennukatuBHoO# penapatmy, penapanys HeCnapeHHbIX OCHOBAaHMH, penapatvBHblii cunTe3 JJHK. 4 PO11, PO12/
genetic processes | Poilb penapauMOHHBIX CHCTEM B 0GECTeYCHMH FeHETHUYECKHX npoueccoB. Hapymenust B nmpoueccax roﬁ%uoﬂwv:v

pelapauvu  Kak  MPUYHHA  HACIEACTBEHHBIX  MOJIEKYISPHBIX  Goneseil.  PekoMGHHaIs:
FOMOIIOTMYECKHH KPOCCHHIOBE, caliT-crieLduieckas pekOMOHHALLHS, TPAHCTIO3HIIHH.

Problems of stability of genetic material. Types of structural damage in DNA and repair processes.
Genetic control and mechanisms of excision and postreplicative repair, repair of unpaired bases,
reparative DNA synthesis. The role of reparative systems in providing genetic processes. Disorders in
the processes of reparation as a cause of hereditary molecular diseases. Recombination: homologous
crossing-over, site-specific recombination, transposition.

3ipri 3aManFbl TAMAK GHOTeXHOIOrHACHIHBIH Herizaepi mony.ii/ Moayib 0CHOBBI COBpeMenHOi MHIIeBOIi GHOTEXHOTOrHH/ Module fundamentals of
modern Food Biotechnology

Tamak IToHHIH MaKcaThbl reHeTHKaIbIK aKnapaT Heri3iHae OHTaHJIbl TAMAKTAaHY YHIIH FbUIBIMH Heri3/e/reH OH6, OH 10,
OHIMICPiHIH JKEKe YCBIHBICTApABI a3ipiey Gosbin Tabbuianbl. I1oH KOPEKTIK 3aTTapibiH 9CEpIH KOHE OJIapabiH OH11 OH13/
FbUIBIMHU FCHOMJIbIK ~ OKCMPECCHsi  CHNATTaMachiMeH OaiilaHbIChIH, MPOTEOMHUKaHbI, MeTaboNu3MIl  JKoHE PO6, PO10,
Herizaepi/ MeTabosM3M/Ieri e3repicTepai KapacTeipapl. 3 POI11, PO13/
Hayunble ocHOBBI LO6, LO10,

MUILEBBIX LOI1,LOI13




MpPOIYKTOB/
Scientific basis of
food products
Tamak
OHIMJIEPIHIH
FBUTBIMH
Heriznepi/
HayuHble OCHOBBI
MULIEBBIX
npoayKToB/
Scientific basis of
food products

Lles1bt0 IMCLMIUIMHBI ABASETCS pa3paboTka HAyYHO 0OOCHOBAHHBIX MHIAWBHMIYAIbHBIX PEKOMEHAALIMI
MO ONTUMAJIBHOMY NMUTAHHIO HA OCHOBE IeHETHYECKOH MHGOpMaLUH. J[MCUMIUIMHA W3yYaeT BIMSHHE
NHUTATe/IbHBIX BELIECTB W MX CBSA3b C XapaKTEPUCTHKAMHU 3KCIIPECCHH TIE€HOMa, MPOTEOMMKY,
MeTaboJIU3M U U3MEHEHHS B METa0OIHU3ME.

The purpose of the discipline is to develop scientifically sound individual recommendations for
optimal nutrition based on genetic information. The discipline studies the influence of nutrients and
their relationship to the characteristics of genome expression, proteomics, metabolism and changes in
metabolism.

[IoH KypchIHAa TaMaK eHepKaciOiHieri MHHOBALUSHBIH HETi3ri TypaepiHe cunarraMa Gepijesi. : a3bik-
Tynik, TexHonorusiblK . ITonai oKy kesiHme Herisri MoHEEp Typajbl TYCIHIK KajblTacajpl,
OalbITbUIFAH OHIMAEPAIH (QYHKIHOHAIABIK HHIPEJHEHTTEPI: MPO-XkKoHe NMPeGHOTHUKTEP, BUTAMUHIEP,
JKOHE OJIap/ibl TYThIHY a3bIK-TYJIIKTEpPiHE XKEeTKi3y d/1icTepi.

ABBIK-TYNIKTIH GoNaluak TeHAEHUMSUIaphl TYpaibl MAes Ja KapacThIpbuUladbl HAaHOTEXHOIOIHA JKOHE

SRS I HYTPUI€HOMUKA CUSKTBI cananap
Fbl TaramM/IbIK - = . OHS5, OH9,
HMOBSImENap/ B kypce b:o::::w:! flaeTcs  XapaKTepUCTHKA OCHOBHBIX BWJIOB MHHOBALMI B  MHUICBON OH10, OH11
' MPOMBILICHHOCTH. : MHULIEBOH, TexHonoruueckuid . IIpu wu3ydeHHM AuCUMIUTHHBI (GOpMHUpYeTCs /POS. PO9
MpeAcTaBjieHHe 00 OCHOBHBIX mpeamerax, (YHKUHOHAIBHBIX HHIPEJMEHTaX O000raleHHbIX ’ ’
MHHOBALIMH B PO10, POI11/
Snorexnanorsyy | TPORYKTOR: ITPO-u npebuotuku, BUTaMUHbI, 1 crnocobbl UX NOCTaBKH B MOTPEOUTETHCKHUE MPOXYKTHI. LOS. LOY,
Food innovations Hnes Oymymmx nUIIEBbIX TEHACHLIMI TAKXKE paCCMaTPUBAETCs B TakKue 00JIaCTH, KaK HAHOTEXHOJIOTHH LO10, LO11
in biotechnology — ) PR, - = z . : :
The course of the discipline gives the characteristics of the main types of innovations in the food
industry. : food, technological . During the study of the discipline is formed an idea of the main
subjects, functional ingredients of enriched products: PRO- and prebiotics, vitamins, and ways of their
delivery to consumer products. The idea of future food trends is also considered in such areas as
nanotechnology and nutrigenomics.
buorexnonorusnst | [Tonai urepyain makcarsl CTaHaapTray, METPOJIOTHS CalachiHAarbl OuTiM, GiTik JKoHe aarabLiap
K OHIIpICTepiH | KYHECIH KaIBINTACThIPY KOHE OHIM, XKYMBIC JKOHE KBI3MET CalachlH KaMTaMachl3 €TY/iH Herisri
TarambIK aficTepi peTinae cokikecTikTi pactay Gosbin Tabbuiaabl. [ToHII Wrepy HOTHMKeCiHIE MarMCTpaHTTap
Kay IMnci3airi OHIMHIH JKOFapbl CanachiH, OMOTEXHOJIOrHS CaTaChIHAAFbl JKYMBICTAP/Ibl KAMTAMACKI3 €Ty 9/iCTEPiH OH3, OH5,
/Muiesas KEeHiHeH KOoJiiaHyra MyMKiH/ik GepeTin kociOu Ky3blperrepre ue 6onajl OH10 /PO3,
6e30MnacHoOCTh [lensamu OCBOEHHS AMCUMILUIMHBI ABJSIOTCS (OPMUPOBAHHE CHCTEMbI 3HAHHMMH, YMEHUIA M HABLIKOB B POS, PO10/
OGuoTexHosoruyec | 06IacTH CTaHAAPTU3ALMH, METPOJIOrUH M MOJATBEPKIECHUs COOTBETCTBUS KaK OCHOBHBIX METOJIOB LO3, LOS,
KHX MpoU3BOJACTB/ | obecneyeHusl KauyecTBa MpOAYKIMH, paboT W ycnyr. B pesynbTaTe OCBOEHHS AHCLMIUTHHBI LO10

Food safety of
biotechnological
industries

MarucCTpaHThbI :ﬁsoa_qu.v\._. EﬁO%OOOSOIm.:TIZO KOMIMETCHUHH, TMO3BOJAIOLIME LIUMPE HCIIOJIb30BaTh
METO bl obecreyeHust BbICOKOro0 KayecTra [MPOAYKILIUH, UN@OH B 00J1aCTH OHOTEXHONOIMH

The objectives of the discipline is to form a system of knowledge, skills and abilities in the field of




standardization, metrology and conformity assessment as the main methods of quality assurance of
products, works and services. As a result of mastering the discipline, undergraduates will acquire
professional competencies, which allow wider use of methods to ensure high quality products, works

in the field of biotechnology

OciMiK maPyallbLILIFBIHAAFbI OHOTEXHOJIOTHs moyJii/ Moy ib OHOTEXHOJIOTHH B pacrennesoacrse/ Biotechnology module in crop production

Byn moH eciMiKTepAi oCIMIIK IapyallbUTBIFbIHA IKOHOMMKAJIBIK  3HAH KENTIpeTiH 3USH/IBI
opraHu3MzieplieH (3usHKecTep, aypyJap, apaminenTep) Koprayra 0aiiaHbICTbI Mocesienepai 3epTreyre
GarpiTTanFad. Kype askranraHHaH KediH MaMaH/ap uTOCAaHUTAPHUSIIBIK MOHUTOPHUHT KYPprisy, Aybul
LIAPYaUIbUIBIFBl OCIMIIIKTEPIH 3MAHKECTEP/CH, aypyJlapiaH JKOHE apaMIIeNTepieH, OHBIH iuliHAe

PR — .Svm:qx:.iz omﬁozi:onho: KOprayibIH KeLIeH/1i wapanapeit- JKYPrisy; UIeKapajbiK OTKI3Y OH4, OH5,
KOpERY 2N TTYHKTTEpiH/le KapaHTHH/IIK TeKCepyIep/IiH GapJiblK Ke3eHIepiH XKYPri3y JAaF/bU1apbiH ﬂﬂmvoh_. g OH6, OH7
apamTun / JlanHast JMCUMILTMHA HampaBlieHa Ha M3yeHue BONPOCOB, CBA3AHHBIX C 3AUIMTOH pacTeHHH oT OH13/ PO4,
3amwTa ¥ BpE/IHbIX OPraHU3MOB (BpEIMTEIEH, Gojie3Hel, COPHAKOB), HAaHOCSLIMX 3KOHOMHYCCKHH yiepo POS, PO6,
9 KApAHTHH pacrenueoacTBy. [lo okxoHuaHuH Kypca CHELMATUCTHl  MPUOOPETarOT HaBbIKM  MPOBEACHHA PO7,PO13/
pacrensiii /Plant e:eoom::ewv:oﬂo Zow:eov::gu KOMIUIEKCHBIX Mep 3alUThl CEJIbCKOXO35HCTBEHHbIX pacTeHui OT LO4, LOS,
protection and BpeauTeneii, GonesHel n COpPHIAKOB, B TOM ypciie KapaHTHHHBIX O0BEKTOB; NPOBEICHHS BCEX 3TaroB LO6, LO7,
. KApaHTMHHBIX MPOBEPOK Ha MOrpaHHIHLIX MyHKTaX NporycKa. LO13
quarantine e ST T P = : :
This discipline is aimed at studying issues related to the protection of plants from harmful organisms
(pests, diseases, weeds) that cause economic damage to crop production. Upon completion of the
course, specialists acquire skills in conducting phytosanitary monitoring, comprehensive measures to
protect agricultural plants from pests, diseases and weeds, including quarantine facilities; conducting
all stages of quarantine checks at border checkpoints.
"OcimiKTepi Kopray sKyiieci" MoHIHIH MaKcaThbl ociMIiKTEp/ll KOpFay o/licTepi MEH KypajaapbiH
SKOHOMHKAJIBIK HETi3/Ie/ITeH, PECYPCTap/ibl YHEM/IEHTIH JKOHE SKOIOTHSITBIK Kayinci3 KojnjaaHy apKpUibl
OcimMaikTep/i 3USHIBl OPraHU3MJEP/JEH eriH LIBbIFbIHbIH GonabipMay KOHE a3alTyJbIH TEOPHUSIIBIK Heri3i petiHzae OH4. OH5
Kopray xKyieci/ eciMIIKTep/li KOpray callaChbIHarbl GinimMai, ICKepMIKTi JKOHE MPAKTHKAJBIK JarabUlap/bl AaMbITy oH m qu,
Cucrema 3auuThl | 00BN TabbUIazb!. oMl w, / PO4
pacrenuii Plant | Llenbio AWUCLMTLTMHBL "Cucrema 3alllUThl pPacTeHHi" sBISETCS pa3sBUTHE 3HAaHWH, YMEHHUH H PO5. PO6 ’
10 Eoﬁo:o.: system | MPaKTHYECKHX HABBLIKOB B 06IACTH 3alMTHI PACTEHHH KAK TEOPETHIECKON OCHOBBI NPEOTBPALUECHNS H PO7 umO_m.u /
Ocimaikrepi CHIDKGHHs TOTepb yposkas OT BpEIHBIX OpraHu3MOB IyTCM SKOHOMHUUYECKH OOOCHOBAHHOTO, LO m LOS
Kopray Kyiteci/ | pecypcocOeperaiomero 1 SKonorniecku 6e30MacHOr0 NMPUMMEHEHHUs METOJO0B M CPE/ICTB 3alllUThI LO m“ _LO%
CucreMa 3alllUThl | PACTEHH. . mu_u ’
pactenuit Plant | The purpose of the discipline "Plant Protection System" is to develop knowledge, skills and practical i
protection system | skills in the field of plant protection as a theoretical basis for preventing and reducing crop losses from
harmful organisms through economically sound, resource-saving and environmentally safe application
of plant protection methods and means.
OHepKacinTiK "OHepkacinTik ~arpobuoTexHonorus” MOHIHIH MaKcaTbl aybul LIapyallbUlbIFbI eHepKkaciOiHe OH1, OH2,
1 arpoOMOTEXHONOr | HHHOBALMSUIBIK GUOTEXHOJIOMMSUTBIK JICTEpAl 3EPTTEYMEH JKIHE eHrizymeH 0ainaHbICTbl FBUIbIMH- OH4 OH7/
w/ 3epTTey JKYMbICTApbiH 3€paeiey Gonbil TabbUIaAbl. ArpoOHOTEXHONOrHsHbIH 3€pTTEY HbICAHAAph- PO1, PO2,
[TpombiliieHHas | BUPYCTap, Gakrepusiap, CaHbIPAYKYIaKTap, OCIMAIKTEpAiH, JKaHyapnap/blH JKoHE anamHbIH PO4, PO7/




OBOULIHBIX KYJIBTYP.

The purpose of the discipline is the formation of knowledge and skills on the basics of breeding and

arpoOHOTEXHOJIOr | XKacyllanapbl MeH TiHAepi, COH/Iali-aK yKacylIa/iaH ThIC 3aTTap MEH JKaCyA/IbIK KOMIOHCHTTEP. LO1, LO2,
us / Industrial Lensto aucummuivibl  "TIpOMbILLICHHas arpoOOHOTEXHOIOrUs"  ABJIACTCH  M3y4€HHE  HayqHO- LO4, LO7

agrobiotechnology | uccnenosarenbckux paboT, CBA3aHHBIX C HCCIEIOBAHMEM W BHEJPCHHEM  WHHOBALMOHHBIX

GUOTEXHOMOrMYECKHX  METONOB B  CENbCKOXO3SMCTBEHHYIO — IMPOMBIIUIEHHOCTh.  OObeKTaMu

HCCITeIOBAHMIA arPOOHOTEXHOJIOTHIA SABJISIOTCS BUPYCHI, GaKTepyu, TPUObI, KIETKH M TKAHH PaCTeHH,

JKMBOTHBIX M YEJIOBEKa, a TAK)KE BHEKJIETOYHbIC BEIIECTBA U KJIIETOYHBIC KOMIIOHEHTBI.

The purpose of the discipline "Industrial Agrobiotechnology" is to study research works related to the

research and implementation of innovative biotechnological methods in the agricultural industry. The

objects of research of agrobiotechnologies are viruses, bacteria, fungi, cells and tissues of plants,

animals and humans, as well as extracellular substances and cellular components.

Ocimuaik "OciMaiKTep OHOTEXHONOTMACH" IOHIH HMrepyliH MakcaTbl —OCIMAIKTep OUOTEXHOJIOTUSACHI, OHl1, OH2,
BHOTEXHOTOTUSICH | BUOTEXHONOTHSBIK OHIPICTIH TEXHOIOrHICH MEH QMIICTEPi, FHUIBIMU-3EPTTEY JKYMbICHI CanachiHaa OH4 OH7/
/ BuorexHonorus | 6inimi 6ap markcTprepai aaspnay 60mbin Tabbuiazibl PO1, PO2,

pactenwii/ Plant | [lenblo OCBOEHMS AMCUMIUIAHBI "BHOTEXHONOTMS pacTeHMid" SBJSETCA MOATOTOBKA MArMCTPOB, PO4, PO7/

12 Eoﬁoo.::o_omv\ 06MafalomMX 3HAHUSAMHM B oOnacTv OWOTEXHONOrMM PACTEHHH, TEXHOJNOTMH M METOJ0B LOI1, LO2,

Ocimaik GHOTEXHOIOTHYECKOr0 MPOM3BOJICTBA, HAYUYHO-HCCIIeIOBATENIbCKOH paboThl LO4, LO7
GuotexHosnoruscei | The purpose of mastering the discipline "Plant Biotechnology" is to prepare masters with knowledge in
/ Bruorexnonorus | the field of plant biotechnology, technology and methods of biotechnological production, research

pactenwmii/ Plant | work
biotechnology
Aypinuapyabil | [ToHAi urepyiH MakcaThl CTYAEHTTEPAIH ociMIIK aypy/lapbIHbIH HEri3ri Typiepi MeH KepiHicTepi,
bIK OCIMIIKTEpiHiH | aypynapapl JKiKTey NPUHLMITEpI, JHArHOCTHKA wn.moao?., HaKThl 3aKbIMJaHylap Ke3iHzie OH4. OH6

JKYKIaJIb KOJIAHBLIATHIH 3aMaHayy GaKpuiay lapajiapbl Typajibl GiliMIepiH KAIBINTACTEIPY 00JIbIT TaOBLIA/IBL. OH7 VOIMNU\

aypynapsl LleNbio OCBOGHHS! IMCLMIUTUHBI SBASETCS OPMUPOBAHHE y CTY/EHTOB 3HaHHH 00 OCHOBHBIX BUJAX H PO4. PO6
/MHpeKUMOHHbIE | NpOSBIEHUAX GOJNe3Hel PaCTeHHid, MPUHILMNAX KiacCHuKalyu OOnesHeH, MeTOax JAMarHOCTUKH, PO7 u_uO_Nu /

13 3aboneBaHus COBPEMEHHBIX Mepax 6opb0bl, MPUMEHSEMBIX B CITyyae CrietrpuIeckux MOPa’KEHU . _LO_U LO4

cenbckoxossiicTee | The purpose of mastering the discipline is to form students' knowledge about the main types and _LOmu _LO\
HHBIX pacTeHuii | manifestations of plant diseases, the principles of classification of diseases, diagnostic methods, rmu_w ’
Infectious diseases | modern control measures used in the case of specific lesions.
of agricultural
plants
[ToHHIH MaKCaTbl-KOKOHIC JaKbUIIAPbIH Ocipy XKoHEe TYKbIM ecipy Heriziepi OoiibiHiIa 6iiM MeH OH4. OH6
JAFbLIap/bl KalbINTacThipy. IloHHiH Zm:boim? KOKOHIC @.93&5 CeNeKUMSANBIK MPOLIECIHIH oEoﬁmE OH7 UOE_ Nv\
—" MEH TEXHOJNOIMSIApbIH  MEHrepy, COHJal-aK KOKOHIC —[IaKbUIAApbiHbIH  TYKbIMBIH  OHAIPY PO, PO,
TEXHONIOTUSIAPBIH 3epTTey 00JbIN Tabblaibl.

14 UiApYAHILETLErSL Llenb AMCUMIUIMHBL - GOPMUPOBAHHE 3HAHMH M YMCHHH MO OCHOBaM CE/IEKLMH W CEMEHOBOACTEA ROR, PREL
CeMeHOBOICTBO / pmup Y LOI1, LOA4,
Soed peoduction OBOWIHBIX KyNbTYp. 3a/laiaMi JIMCLMILIHHBL SBIAIOTCA OBJIAJICHUE METOAAMM W TEXHONOrHAMM LO6, LO7.

CENIEKIIMOHHOrO TPOLIEcca OBOLIEBOJCTBA, a4 TAKKE W3YYeHHE TEXHOJOrWiH MNpOW3BOACTBA CEMsH LO12




seed production of vegetable crops. The objectives of the discipline are to master the methods and
technologies of the vegetable breeding process, as well as the study of technologies for the production
of vegetable seeds.

TToHHIH MaKCaTbI-CTYAEHTTep/li MHKPOOPraHU3MIEPAIH OHOTHKAIBIK HeMece aOMOTHKAIBIK OpTaMeH
KapbIM-KaThlHAC ~3aHJApbIMEH TaHbICTBIPY. KypcThiH MaKCaThl-MUKPOOPraHW3MAep/IiH TaOuru
TIipIIiK €Ty OpTAChiHAA, OHBIH ilIiHAE 3KCTPEMaljbl JKarjaiiapia JaMy 3aHbLIBIKTapbiH
KApacTBIPy; CY/Jarbl, TOMBIPAKTAFbl XkoHe Gacka TipIILUIIK €Ty OpTachiHAarbl MMKpPOOpraHM3MIep/iH

A, MAaHbI3/1bl TOMTAPbIHBIH KYPaMbl MEH MaHbI3bl TYpPAIbI TYCiHIK Oe O, OLS,
MHKpOOTapMeH P K¥p P Ly | 24 = OH7, OH9
. | Llenblo  MCLMIUIMHBI  SBIISICTCS  O3HAKOMJIEHME CTYJCHTOB C  3aKOHamH  B3aMMOOTHOLICHHH
e3apa speKerTecyl . - . OH12/ POA4,
{ Dassiicsaalicoons MHKPOOPraHH3MOB C MX OHOTHYECKOH MM abMoTH4ecKoi cpenoi. Llenu Kypca-paccMOTpeTh PO6. PO7.PO9
15 P—— 3aKOHOMEPHOCTH Pa3BUTHS MHKPOOPraHM3MOB B X €CTCCTBEHHOH cpejie obuTaHusi, B TOM YHCIIE B vO;w / huO 4 .
3KCTPEMATBHBIX YCIOBUAX, IATh MPEJICTABIEHHE O CO/IeP)KAHWH U 3HAYEHUH HauOoJIee BAKHBIX TPy ’
mukpobamu /Plant P > b o P 124 LO6, LO7,
. . MHKPOOPTaHU3MOB B BOJIE, TOYBE M JIDYTUX Cpefiax OOMTaHus.
microbial ST : e : : - LO9, LO12
S actinn The purpose of the discipline is to familiarize students with the laws of the relationship of
microorganisms with their biotic or abiotic environment. The course aims to examine the patterns of
development of microorganisms in their natural habitat, including in extreme conditions; to give an
idea of the content and significance of the most important groups of microorganisms in water, soil and
other habitats.
L CTyIeHTTep/IiH TEOPUSIIBIK JKOHE TPAKTHKAIBIK OLTIMLI Urepyi »oHe aybuiiiapyaibuUlbiK OHJTIPICIHIH
OcimMiKTep s P P pal > py Y Py . preti OH4, OH6,
toxipubecinae webep KonjaHy YIUIiH 3HAHIbI OPraHMU3MICPICH aybUILIAPYALIBUILIK OHIMACPIHIH
(puzHONIOrUACHIHBI . . OH7, OH9
. .\ JKOFAITYBIH GOJ/IBIPMAy JKOHE a3alTy caachiH/A AaFAbIAP/Ibl Urepyl OH12/ PO4
:@M_Ao“mw_ OCBOEHHE CTY/JIeHTAMH TEOPETHYECKHX M MPAKTHYECKUX 3HAHHUI U MPHOOPETEeHHE YMEHHH 1 HaBBIKOB PO6. PO7 wOw
16 %:uso:w:\_: B 0GNACTH MPEIOTBPALIEHHsT W CHIKEHHS MOTEPh CEJIBCKOXO3AHCTBEHHOH MPOMYKLMH OT BPEIHBIX p OJN / FVO 4 ’
- OPraHU3MOB JUISl YMEJIOro MPUMEHEHHs WX B MPAKTHKE CEJIbCKOXO3MMCTBEHHOIO NMPOU3BO/ICTBA ’
pactenuii/Method [P arM3MOB JULA YMEROLD TP : p o LO6, LO7,
Mastering of theoretical and practical knowledge by students and acquiring skills in the field of
s of plant . » . . . f LO9, LO12
sbvsiology preventing and reducing losses of agricultural products from harmful organisms for their skillful

application in the practice of agricultural production

F bLUIbIMH-NI€arOrH KAJIBIK KbI3METTIH Herizaepi MoayJii/ Moayib 0CHOBBI HAYYHO-NIeJArOrH4ecKou nesiteabHocTa/ Module

pedagogical activity

fundamentals of scientific and

17

LLer Tini
(Kacibu)/Unocrpa
HHbIW A3bIK
(npodeccroHalbH
biit)/ Foreign
language
(professional)

FoutbiMu-3epTTeY XKyMbIChl. Active Voice. JIalfbiHBIK 6arbiThl OOMBIHILA FELTLIMU enbekrep. Passive
voice KoHE MACCHBTI KOHCTPYKLMSIAP/bl ayiapy. YaKkpITThl Kenicy. FbiibiMu 3epTTeyliep xoHe XkKaHa
TexHosorusnap. Monanbabl ertictikrep. CoiisieMmeri eTICTIKTIH QYHKUHANAPDI. FoulbiMu KiTanxaHa.
Undunutue, repya. Foubivu kondepenuus. Coitnem typrepi. TonbikTeipyiapabis Typaepi. JKana
FeUTBIMH JKeTicTikTep. Tikenei skoHe skaHama coiney. IIpeseHTanus KOMMYHHUKALMSHBIH FHUIBIMH TYpi
peTiHze.

HayuHo-uccreoBarenbekas pabora. Active Voice. Hay4Hble Tpyabl MO HArpaBieHUIO MOArOTOBKH.
Passive Voice u nepeBosi naccuBHbIX koHcTpyKiwii. CornacoBanue Bpemet. HayuHble nccneaoBanus
M HOBble TexHomoruu. Mopaanbhpie riaaronsl. DyHKUMH riarona B npeaioxenuu. Hayunas
6ubnnoreka. Undunurus, repyHaui. Hayusas koHdeperts.  Tunbl  MpeIoKEeHHA. Buapbl

OH2, OH4,
OH9 /P02,
PO4, POY/
LO2, LO4,
LO9




S AT ey L Aae —————— ——

JIOTIOJIHEHHIi. HOBbI€ Hay4HbIE HOCTHKEHM. 11psiMas W KOCBEHHAas petib. 11PE3CHTALIMs KaK Hay4Has
($opmMa KOMMYHHKALIHH.

Research paper. Active Voice. Research papers in the field of study. Passive Voice and translation of
passive constructions. Harmonization of tenses. Scientific research and new technologies. Modal verbs.
Functions of the verb in a sentence. The science library. Infinitive, gerund. Scientific conference.
Types of sentences. Types of complements. New scientific developments. Direct and indirect speech.
Presentation as a scientific form of communication.

FeuibiM Tapuxsl

Byn noH feUIbIM (eHOMeHIHIH mnpobneManapbiHa apHaiibl QuiocodusnbiK Tanaay MoHI peTiHae

HKOHE €Hri3e]li )KoOHE FhUIBIMH OUTIMHIH JKaJIIbl 3aHIBUIBIKTapbl MEH TEHACHLIMSUIAPBIH OJIApJblH JaMybIH/A
¢bunocoduscel KaOBbUIIaHFaH JKOHE TAapHXM O3repeTiH JJICYMETTIK-MOIeHH KOHTEKCTE KapacThIPbUIFAH FhUIBIMU OH2. OH3
/Uctopus u OiniM/Ii @HIIpY/IiH epeKile KbI3METi peTiHjie 3epTTeyre OarbiTTajIFaH. OH Au %Omu
unocodus JlaHHasg [OUMCUMIUIMHA BBOJMT B npoOnemaTHKy (eHOMEHa HayKH Kak MpeaMeTa CrelnrdajibHOro PO3. PO A\“
nayku/ History | ¢unocodeckoro ananusa u HanpasiieHO Ha U3y4eHHe OOIIMX 3aKOHOMEPHOCTEN U TEHACHLMH HAYYHOTO _LOM LO3
and philosophy of | mo3Hanus kak 0coGol AeATENLHOCTH 10 MPOW3BOJICTBY HAYYHBIX 3HAHMM, B3ATHIX B UX PAa3BUTHH M ruO 4 ’
18 Science PACCMOTPEHHBIX B HCTOPUYECKH U3MEHSIOIIEMCSl COLIHO-KYJIBTYPHOM KOHTEKCTE. OH2. OH3
Fouteiv Tapuxsr | This discipline introduces the phenomenon of science as a subject of special philosophical analysis and OH Au %ONV
JKOHEe aims at the study of general patterns and trends in scientific knowledge as a special activity for the PO3. PO A\u
bunocodpuscel | production of scientific knowledge, taken in their development and considered in a historically LO2 LO3
/Uctopwus u changing socio-cultural context. _LUO A ’
dbunocodus
Hayku/ History
and philosophy of
Science
[Tenaroruka FbUIBIMBIHBIH oficTemeci. [lemarorukanbiH Tapuxu cunathl. JKahanmaHy jkarmaibiHOa
skoFapel  OimiM  Oepyni  nmambity. bosmon mpoueci. Kasipri nemarorvkanblk —mapaadrmanap.
Korapel mextenn | [lemarorukansik npouecc syie perinae. Herisri Teopusinap, 6isiMm 6epy Ma3MyHbIHbIH 3JIEMEHTTEPIiH
neaarorukachl cunarray. CTyAEHTTIH FbUIbIMU-3epTTeY >KyMbIchbl. Kasipri 3amanrbl OiniM Oepy TeXHOJOrHUsiIapbl,
/Tlenaroruka XKOO-na okbiTy Hbicanaapbl. JKOO-ga OKbITYABIH KpPeIUTTIK JKyieci. DaBaiizep, TeioTop, Tipkeyui OH2. OH3
BBICLLICH LIKOJBI/ | KeHCeCiHiH Kbi3meTi. binim Gepyneri MeHeDKMEHT. OH Au OIwu
Higher school Mertononorus nenarorudeckoi Haykd. Mcropuyeckuid xapakrep mnenarorvku. PazButue BbICLIEro OI_M :uOmu
pedagogy ofOpa3oBaHus B ycnoBusix riodOanuzauuu. bonoHckuit npouecc. CoBpeMeHHbIE Meaaroruyeckue PO3. POS ’
19 napaaurmel. [lenaroruveckuii npouece kak cucrema. OCHOBHbIE TEOPUH, XaPAKTEPHUCTHKA JIEMEHTOB PO m /N O\w
colepikaHus  obpaszoBaHus. HayuHo-uccnenoBarenbckas — pabora  cryaeHTa. COBpeMEHHbIE rOw, FO bx ’
oOpasoBaTesibHble TeXHOJIOTHH, (opmbl 0Oydenuss B Byze. KpeautHas cucrema oOyueHus: B By3e. _LOmu_LO_W

JlesTenbHOCTh 3/1Bali3epa, ThIOTOPA, OPUC peructparopa. MeHeLKMEHT B 00pa3oBaHHU.

The methodology of pedagogical science. Historical nature of pedagogy. Development of higher
education in the context of globalization. Bologna process. Modern pedagogical paradigms.
Pedagogical process as a system. Basic theories, characteristics of the elements of the content of
education. Research work of a student. Modern educational technologies, forms of learning in higher
education. The credit system of education in higher education institution. Activities of an adviser,




tutor, office registrar. Management in education.

ITon MarucTpaHTTapabl 6ackapy KbI3METIHIH MCHXOIOTHSJIBIK Kypamaac OesiriHiH pesii MeH Ma3MyHbI
Typajibl 3aMaHayd TYCIHIKTEpDMEH TaHbICThipyFa OarbITTanFad. [IoHHIH ipreni Herizi - eHOek
YKBIMAApbIH Oackapy Tocuiaepi Typaibl TYCIHIK; QJIEyMETTIK €HOEK MpOLECIMEeH TaHbICY; aaaM
pecypcTapbiH 6acKapyablH HETi3ri TOCUIIepPiH MEHrepy.

L JIMCUMIUTMHA OPHUEHTH Oz, OFD,
NP1 p poBaHa Ha O3HAaKOMJIEHHE MarkCTPaHTOB C COBPEMEHHLIMH MPE/ICTABNICHHAMH O OHS /PO2,
A PONM M CONEPKAHHM MCHXOJIOTMMECKOH — COCTABIAIONICH — YNPAaBNCHYECKOH  NeATENbHOCTH. PO3. POS/
20 ——— @yHJaMEHTAILHOW OCHOBOM JIMCUMIUIMHBI SIBJISETCS TMPEACTaBiIeHHE O MOAXOAAX K YIPaBIICHUIO FOM LO3
Minsgerent TPYJOBBIMU KOJIJIEKTMBAMU; O3HAKOMJICHHE C COLIMAJIbHBIM MPOLIECCOM TPYAa; OBJIAACHUE OCHOBHBIMHU ﬂOm ’
Psychalogy MOJIXOZAMH K YTIPABJICHHIO 4e/IOBEUECKUMH PECYpCaMH. .
The discipline is focused on acquainting undergraduates with modern ideas about the role and content
of the psychological component of managerial activity. The fundamental basis of the discipline is the
idea of approaches to the management of labor collectives; familiarization with the social process of
labor; mastering the basic approaches to human resource management.
Axanemusiibik | Ller Tini oiinay mpouectepiHiH JamMybiHa bIKNan eteai. by mer TiniH yiipeHy ke3iHae agamra 6acka
MakcarTapra Oenrinep IKy#eciMeH JKyMbIC icTeyre Typa KeleTiHAiriMeH TyciHgipiieai. CHHTaKCHCTIK
apHajifaH [eT TUTI | KOHCTPYKUMAIap MEH rpaMMaThKa Tajijay JKOHe CHHTe3[ey KabiieTrepiH AaMbiTalibl, JEKCHKAJIBIK
/MHocTtpannbiii | GipiikTep/i ecTe cakray — JKelesl JKajbl, JKeKe CO3/epli FaHa eMec, JKambl KOHTEKCTTI-TUIHIK
A3BIK IS0 GoJpKaMIbl, TATIKBIPIBIK MeH 3eiinai 3epTreiai. Tin GanaHbl TOrHKaBIK OilayFa, COHIal-aK op co3/iH
aKaJeMHUYEeCKHX | KONTEereH MarbIHAIAPbIHbIH ilIiHEH AypbIC HYCKaHbI TAHAAYFa YHpeTei.
ueneit/ Foreign HHOCTpaHHBIH SI3bIK CIIOCOOCTBYET Pa3BUTUIO MBICIUTEIBHBIX MPOLIECCOB. DTO O0OBACHSETCS TEM, YTO OH2. OH3
language for NpU M3YYEHHH MHOCTPAHHOIO S3bIKA YEJIOBEKY MPUXOAMUTCS OMNEepUpOBaTh APYroil CUCTEMOH 3HAKOB. OH Au %Omu
academic purposes | CHUHTAKCHYECKHE KOHCTPYKLUMH W TIPAMMAaTHKa Pa3BHBAIOT CIOCOOHOCTH K aHAlW3y M CHHTE3Y, PO3. PO a\u
21 3alIOMUHAHHE JIGKCHYECKHX €IMHULl — OMEPaTHBHYIO MaMsTh, U3yUEHHUE HE TOJBbKO OTHEIbHBIX CIIOB, PONu LO3
HO M KOHTEKCTA B LIEJIOM — SI3BIKOBYIO JIOTaJKy, COOOPa3UTEIbHOCTh U BHUMaHHE. SI3bIK yuuT peO&HKa ﬁO 4 ’
MBICJIUTh JIOTMYECKH, @ TakKe BbIOMpATh MPaBUIbHBIH BapHaHT M3 MHOXKECTBA 3HAUYEHHUH KaXIoro
OTAEJILHO B3SITOrO CJIOBA.
A foreign language contributes to the development of thinking processes. This is explained by the fact
that when studying a foreign language a person has to operate with a different system of signs.
Syntactic constructions and grammar develop the ability to analyze and synthesize, memorization of
lexical units - operational memory, studying not only individual words, but also the context as a whole
- language guessing, ingenuity and attention. Language teaches the child to think logically, and to
choose the right option out of the many meanings ot each individual word.
Kocibu BHOTEXHONIOrMS calachlHAarsl akaeMHsUIbIK et Tit. buorexHonorus reutbiv peringe. Hler Tininne OH2. OH3
OarbITTanFad WeT | Makananap jkasy. FblibIMH 3epTTey KypbUIbIMbL. 3epTTey djicTemeci. AKaAeMHUsUIbIK MaKcaTTap YIliH OH a, P Owu
T MakKanajap MeH JMccepTalusiap/bl WeT TUTiHAE Tanjgay jkoHe cuHreszney. Kocibu GarbiTTaiiFrad Tl PO3. PO A\v
22 Mpodeccuonansu | buoTexHoaOrusIAarel TePMUHACP MEH MpOLEcTep. POM LO3
o- AKaeMUYeCKU HWHOCTpaHHBIA s3bIK B oOnacth OuoTrexHosoruu. buoTexHonmoruss Kkak Hayka. _LNK ’
OpHUeHTHpOBaHHbl | Hanucanue crareii Ha wuHOCTpaHHOM si3bike. CTPyKTypa HayuyHOro HccieaoBaHus. Meroauka

1 MHOCTpaHHbIN

UCCJICIOBAHUS. AHAIU3 U CUHTE3 Ha UHOCTPAHHOM SA3bIKE CTaTeu u bsoooﬁq‘m;:m JUIE aKaaeMHUYECCKHUX




SI3bIK/
Professional-
oriented foreign
language

uesieii. [IpodeccronanbHO-OopUeHTHPOBaHHBIH s13bIK. TEpPMHHBI M NPOLIECCH B GHOTEXHONOTHH.

Academic Foreign Language in Biotechnology. Biotechnology as a science. Writing articles in a
foreign language. Structure of scientific research. Research methodology. Analysis and synthesis in a
foreign language of articles and dissertations for academic purposes. Profession-oriented language.
Terms and processes in biotechnology.

JKorapbl MekTernTe

BuonorusHel FeuIbIM peTiHae OKbITy amictemeci. JKOO-narsl BHOTEXHONOrHsS MOHIHIH Ma3MYHBI.
buorexHonorusubl  OkbiTy Kypangapbl. KOO-1a GHOTEXHOIOTMSHBI  OKBITY/BI  YHBIMIACTBIPY
Heicanzaapel. OKy yaepicinjeri sxetictikrepai Gakputay. BHOTEXHONOTMSHBIH Herisri Mocenenepi.
BHOTeXHONMOrUsBIK - OHAipicTeri MuKpoopranusmaep. Mukpoopranusmaepai ocipy. JKacymanbik
urkeHepus. I'ennik unkenepus. Tpancrenai ecimaikrep. JKadyapnap »kacylianapbiHa Heri3ie/reH
buorexunonorns.  Tpaucrenai  JKamyapnap. 6Guocepansl  KOpray — MeH  caybIKTHIPYJaFbi

. . | GMOTEXHOJIOTUSIHBIH PoIi. OHI1, OH2,
OKBITY 9JicTemMeci
Mo Metonnka oGy4yenus Guonorum kak Hayku. ConepkaHue nmpeamera GHOTEXHOJIOrUHM B By3e. CpeacTsa OH3 OHS8/
00y4enust 6uorexHonorun. Mopmel opraHusalud 00y4eHHs GHOTEXHONOrMU B Byse. KoHTpons Han PO1, PO2,
23 Mhmwwﬁ_m”w”%“ow AOCTHKEHUSIMH B ripoiiecce 0OyueHus. OCHOBHbIE BOMPOCH! OGHOTEXHOIOrMH. MHUKpPOOPraHH3Mbl B PO3, POS8/
Methods of GuoTexHonoruyeckoM npoussozctee. KynpruBiupoBaHue MUkpoopranuzMoB. KiieTouHas uHkeHepHs. LO1, LO2,
teaching in higher I'ennas wumxenepus. TpaHcreHHbie pacTeHHs. DHOTEXHONOTMS HAa OCHOBE KJIETOK JKHBOTHBIX. LO3, LO8
TpaHcreHHbI€ )KHBOTHbIE. POJIb GHOTEXHOJIOTHH B 3aIUMTE W 0310POBJIEHUH GHOCHEPHI.
school/ : : : - : ——
Methodology of teaching biology as a science. The content of the subject of biotechnology in higher
education. Means of teaching biotechnology. Forms of organization of teaching biotechnology at the
university. Control of achievements in the process of learning. The main issues of biotechnology.
Microorganisms in biotechnology production. Culturing microorganisms. Cell engineering. Genetic
engineering. Transgenic plants. Biotechnology based on animal cells. Transgenic animals. Role of
biotechnology in biosphere protection and health improvement.
3epTxaHaibIK ic. 3epTXaHalbIK Tajay /licTeMeci. 3epTXaHANbIK JKOHE IKCIIEPUMEHTTIK TaxKipHoe
Kacay. BUOTEXHONOrMAHBIH Heri3ri Macenenepi. BHOTEXHOIOrHsIBIK OH/IipICTEri MUKPOOPraHU3MIEP.
Mukpoopranusmaepai ecipy. XKacymanbik urkeHepust. ['eHaik ursxenepus. TpaHcreni ecimaikrep.
. RPN JKanyapnap xkacywmanapbina Herisaenred buorexnonorus. Tpancrenai Xanyapnap. OHI, OH2,
saicnaseel ] Jlaboparoproe neno. Metonuka naboparopHoro aHanusza. IloctaHoBka J1aGopaTopHOro M OH3 OHS/
vy SKCMEPUMEHTANILHOTO ~ omnbita.  OCHOBHBIE  BOMPOCHI  OMOTEXHONOrMH. MUKpPOOPraHU3Mbl B PO1. PO2
24 o OHOTEXHOIOrMYeCcKOM MpousBocTBe. KynbTHBUPOBaHHE MHKPOOpraHu3MoB. KiieTouHas MHKeHepHs. wqu wOmm
nena/ Methods of ,_mmmzwm utkeHepus. TpancreHHbie pacteHus. BHOTEXHONOrMs Ha OCHOBE KJIETOK JKHBOTHBIX. LO1. LO2,
laboratory work PRFCTORTTS MHBOTHEL. : a— e LO3, LO8
Laboratory business. Methods of laboratory analysis. Statement of laboratory and experimental
experiments. Basic issues of biotechnology. Microorganisms in biotechnology production. Culturing of
microorganisms. Cell engineering. Genetic engineering. Transgenic plants. Biotechnology based on
animal cells. Transgenic animals.
3eptrey 3epTTey NpaKTHKACBIHbIH MAKCAThI MArMCTPAHTTAPBIH YKAaPaThLIbICTAHY-TEXHUKAJIBIK FHLTBIMAAP OH2, OHS5,
25 TaxKipubeci CanaChlHAAFbl FHUILIMU 3epPTTEYJIEP/IH HEri3ri OarpITTapbliHa HA3ap ayAapy apKbUibl KICINTIK JaspiiblK OH10 /PO2,
/McenenosatenbCk | NoHepiH urepy Gapbichiiia anran 6iniMaepiH, iCKepIIiKTepi MEH NaFbLIAPbIH TEPEHIETY XKIHE GeKiTy POS, PO10/




ast mpaKTHKa /

00T TaObLIABI

LO2, LOS,

Research practice | Llenbto HCCeNOBATENBCKONW NMPAKTUKH SBIISETCS yriy0GJieHHe U 3aKpeIUIeHHe Y MarucTpaHToB 3HaHWH, LO10
YMEHHIi M HABBIKOB, MPUOGPETAEMbIX B XO/IE OCBOCHHS IUCLIMILTHH npodecCHOHANBHOMN MOArOTOBKH
rmyTeM GOKyCHMPOBAHHMS HAa OCHOBHbIX HAlPaBJICHUAX HAYYHBIX MccieoBaHui B cepe eCTECTBEHHO-
TEXHUYECKHX HayK
The purpose of research practice is to deepen and consolidate undergraduates' knowledge, skills and
abilities acquired during the development of professional training disciplines by focusing on the main
areas of scientific research in the field of natural sciences
TlenarorMKanbiK MPaKTHKAHBIH MAKCaThl: MATMCTPAHTTap/Ibl OKY OPHBIHBIH MEarorMKajibik OH2, OHS5,
[lefaroruKanbik | BIHABIKTAPLIMEH TAHBICTBIPY; cabak OTKi3y npolecin/ie TOKipuoe KuHaKTay OH8, OH11/
npaKkTHKa [{esIMH TEJIarOrHYeCKOl MPAKTHKK ABJISCTCS: O3HAKOMJICHHE MAaruCTpaHToB ¢ nearorndecKumMu PO2, POS,
26 /Tlenaroruyeckas | peanusMy y4eOHOro 3aBe/icHHs; NPUOGPETEHHE OMbITa B MPOLECCE MPOBEACHHA 3aHATHH ) PO8, PO11/
npaKTHKa/ The objectives of pedagogical practice are: to familiarize undergraduates with the pedagogical realities LO2, LO2,
Pedagogical of the educational institution; to gain experience in the process of conducting classes LOs, LOS,
practice LOI11
3epTTey TakbIpbIObI GObIHIIA /160U LWOMY. BHOTEXHONIOTHAIIBIK [pOLECTEP/ 3ePTTeY dAICTEPiH
TaHAay. BUOTEXHOOrUSIBIK MPOLIECTEP/l MATEMATHKANIBIK MOJICTIBACY . BHOTEXHONOTHAJIBIK
NpOLIECTEPAi FKCTIEPHMEHTTIK 3epTTey. 3 ToKIPHGENepiHI3IH HOTHKENEPiH OHICY. O3 OH1, OH2,
3epTTey/epiHiH HOTIKeNepi GoibiHIIa eceNTi JaHbIHAAY JKIHE KOpFay. OHS5, OH6,
FreuibiMu-3eprrey OH7/POL,
PO2, POS;
oA, PO6, PO7/
ay4HO-
:ogmuowmﬂo:voxm Ll W
2 paboTa/ JluteparypHblit 0030p N0 T€Me HCCIIEI0BAHUS. BbIGOp METOIOB HCCEN0BAHUS OHOTEXHOIOrHYECKHX LOS, LO6,
Research work | TPOLIECCOB. Maremaruyeckoe MOJIETTMPOBAHHUE OMOTEXHOJIOTUYECKHUX MPOLIECCOB. LO7
27 F ik Sorrey JKCIIEPUMEHTANbHBIE  MCCIIEIOBaHUA  OMOTEXHONOTMYEKHX  MPOLIECCOB. O6paboTka pe3ysibTaToB 24 OHI, OH2,
COOCTBEHHBIX 3KCMEpUMMeHTOB. [loaroToBka M 3allldTa OTYeTa MO pe3ylbTaram COOCTBEHHBIX OHS, OH6,
HKYMBICBI .
/Hay4Ho- :Oo.q.aohowmmxs.. . . . . OH7/POl,
R A literary review on the research topic. Selection of methods for the study of biotechnological PO2, POS,
2 paboTa/ processes. Kmﬁroaw:ow_ modeling of biotechnological = processes. Experimental studies of PO6, PO7/
Research work biotechnological processes. Processing the results of their own experiments. Preparation and protection LO1,LO2,
of a report based on the results of their own research. LOs, LOG,
LO7
MarucTpiik 3eprTey TakbIpbiObi OofibiHIIA 2ae0K wIONY; 3€pTTeY aaictepiH, OMOTEXHOJIOTHSITBIK nporecTepi OH1, OH2,
28 JMCcepTaLMAHbL | cumaTTay;  OuOMH(pOpMaTHKA/arbl - MOACHBACY HOTHXKENEpiH  CHMaTTay; OMOTEXHOJOTHAJIBIK 12 OHS, OHe6,
OH7/POl,

paciMaey XKaHe

npoLecTepii IKCIEPUMEHTTIK 3epTTey HoTHKeJepiH cunaTTay. Jlucceprauusibik seprrey OofibiHIIA




KOpray
/Odopmnenue 1
3aIuTa
MarucTepCcKon
aucceprauuu /
Preparation and
defense of a
master's thesis

MPE3CHTALMAJIBIK maTrepuajiaapabl bw—«:&:hmv\ JKOHE JKYMBbICTBI KOpFay.

JluteparypHblii  0630p MO TeMe  MCCHICIOBAHMA;  OMMCAHMEC  METOMOB uccieIoBaHus,
GUOTEXHONOrMYECKHX TIPOLIECCOB; ONMCAHME Pe3yJbTAaTOB MOJNEIMPOBAHHUA B OGuoMHpOpPMaTHKE;
OMMCaHME Pe3y/bTATOB OKCIEPUMEHTATBHBIX —HCCIeI0BaHUH GUOTEXHOJIOTHYECKUX  MPOLIECCOB.
[TOAroTOBKa MPE3CHTALMOHHBIX MATEPHATIOB IO JMCCEPTAUMOHHOMY HCCIICJIOBAHUMIO W 3alluTa
paboThl.

Literature review on the topic of research; description of research methods, biotechnological processes;
description of the results of modeling in bioinformatics; description of the results of experimental
studies of biotechnological processes. Preparation of presentation materials on dissertation research
and defense of the work.

PO2, PO5,
PO6, PO7/
LOI1, LO2,
LOS5, LO6,
LO7




