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I3IPJIEYHIJIEP/ PASBPABOTUUKHN// DEVELOPERS:

Hpiok O.B. — X.¥.K., OMOJIOTHS )KoHE XUMUs KadeapachbiHbIH KaybIMIACTHIPBIIFaH Mpodeccops
Coken A K. — apaTbUIbICTaHy FBUIBIMAAPBIHBIH MarucTpi, OMOJIOTHUS KOHE XUMHUSI KadeapachlHbIH
OKBITYIIIBICHI

JKanbateipoa C.K. - s)xapaThuibicTaHy FeUIBIMAAPBIHBIH Maructpi, «®upma SAPA K» XKCC UL]
OacHIbIChI

VYrebacoa A.Y.— 5B05101 buonorus 6iim 6epy OarmapiamMachiHbIH 4 Kype CTYICHTI

Hprok O.B. —k.X.H., accouunpoBaHHbIi ipodeccop kKadeapsl OMOIOTHU U XUMHH

Coken A.K. —Maructp ecTeCTBEeHHBIX HayK, ITPEroiaBaTeb Kadeapsl OMOIOTUU U XUMUU
KanbateipoBa C.K. - mMaructp ecrecTtBeHHBIX HayK, pykoBoautenas UL TOO «Dupma SAPA K»
YTebacoa A.Y. — cryneHT 4 kypca obpazoBatenbHoi iporpammel SB05101 buonorus

Dryuk O. V.-candidate of chemical sciences, associate professor of the department of biology and
chemistry

Saken A. K.-master of natural sciences, teacher of the department of biology and chemistry
Zhanbatyrova S.K. - master of natural sciences, Head of IC LLP " ®upma SAPA K"

Utebasova A.U. — 4th year student of the educational program 5B05101 Biology

YCBIHBLJIIBI/PEKOMEH/IOBAHO/RECOMMENDED:

buomnorus, skosorus xoHe XUMuUs Kadeapa OThIPhIChIHIA KapacThIpbuiibl, 2022 . 13 .04.2022 Ne
4 xarTama

PaccmoTpena Ha 3acenanuu Kadeapsl OMOJIOTHH, SKOJIOTUU M XUMUH, TIPpoTokoi Ned ot 13.04.2022
T.

Considered at a meeting of the department biology, ecology and chemistry, protocol N 4 dated 13.04.
2022 y.

B. Z[Bype‘-ICHCKI/Iﬁ aThIHarbl AYLIJIH_IapyaIJ_ILIJ'IBIK HHCTUTYTTBIH Q,Z[iCTeMeJ'IiK KOMUCCHUACBIHAA
Tankeutagael, 27.04. 2022 k. Ne2 xarrama

O6cy>Kz[eHa Ha 3aCc€aaHuun MeTOHquCKOﬁ komuccuii CellbCKOX03MCTBEHHOTO HHCTHUTYTa UMCHU
B. [IBypeuenckoro npotokon Ne2 ot 27.04. 2022 1.

Discussed at a meeting of the methodological commissions of the Agricultural production Institute
named after V. Dvurechensky, protocol N2 dated 27.04.2022y.

Oky omicTeMenik KeHeCiHiH memiMiMeH YehIHbIIIbl, 2022 k. 29.04 Ne 3 xarrama
PexoMenoBaHa pemeHrneM YUeOHO-METOUIECKOro coBeTa, MpoTokosr Ne 3 ot 29.04.2022 r.
Recommended by the decision of the Educational and Methodological Council,

Protocol No. 3 dated 29.04.2022y.



Keuaeci ky:kaTTap Herisinjae kacaajabl:

- bimim Gepyain OapiblK JeHrediHIH MEMIICKETTIK KalIblFa MIHACTTI OUTiM Oepy CTaHmapTTaphl,
Kazakcran PeciyOnukaceiabie biniM xoHe FpuTbiM MUHUCTIPIHIH 2018 xbutrst 31 kazanmarsr Ne
604 oyiipeirsl ( 05.05.2020 k. e3repTyJep MEH TOJBIKTHIPYJIAp HET131HIE);

- OJCYMETTIK OpINTECTIK TEH OJeYMETTIK >KOHE eHOEK KaThIHACTapblH pEeTTey JKOHIHJEri
pecnyOIuKaNIbIK YII JKaKThl KOMHCCHSHBIH 2016 KbUIFbl 16 HaypbI3marbl OCKITUITEH ¥YJITTHIK
OUTIKTUTIK TIeHOepi;

- "BunimM" canmackIHBIH callablK OUTIKTUIIK IeHOepi Oi1iM >KOHE FBUIBIM CajachlHIA. OJIEYMETTIK
OPIITECTIK )KOHE AIEYMETTIK-eHOEK KaTbIHACTAPbIH PETTEY JKOHIHJIET calaablK KoMUCCUSHBIH 2019
KbUTFBI "27" Kapamragarel Ne 3 xarTamMacbIMeH OCKiTiIreH

Pa3paborana Ha OCHOBAaHUM CJIEXYIOIIUX JOKYMEHTOB:
- 'OCO Bcex ypoBHel 00pa3oBaHUs, YTBEPKICHO INMpUKazoM MuHucTpa oOpa3oBaHHs U HAyKH

Pecniyomuku Kazaxcran ot 31 oxtsa6ps 2018 roma Ne 604(c M3MEHEHUSIMU U JOTOJHEHUSMU OT
05.05.2020r.);

- HammonanpHass pamka KBanm(UKanuii, yTBepKIeHHas MpoTokoioM ot 16 mapra 2016 roma
Pecniy0nmkaHCKON TPEXCTOPOHHEM KOMHUCCHEW IO COLMAIbHOMY MAapTHEPCTBY U PETYIMPOBAHUIO
COLIMAJIBHBIX U TPYIOBBIX OTHOLICHUI,

- OtpacneBas pamka kBanudukainuii chepol «O0pazoBanue». YTBepxkaeHa MPOTOKOIOM OT Ne 3 ot
«27» Hos16pst 2019 rona OTpacneBoil KOMUCCHEN 1O COLMATLHOMY MAapTHEPCTBY U PETYIUPOBAHUIO
COLIMAJIbHBIX U TPYAOBBIX OTHOILIEHU B chepe 00pa3oBaHUs U HAYKH.

Developed on the basis of the following documents:
- SES of all levels of education, approved by order of the Minister of Education and Science of the
Republic of Kazakhstan dated October 31, 2018 No. 604;
- National qualifications framework approved by the protocol of March 16, 2016 by the Republican
tripartite commission on social partnership and regulation of social and labor relations;
-Sectoral Qualifications Framework of the "Education" sphere. Approved by the Minutes Ne 3 dated
"27" November 2019 of the Branch Commission on social partnership and regulation of social and
labor relations in the sphere of education and science.

KEJTICLIAY COTJIACOBAHO:

KIUIC roL1bIMH XaTLILICHI I’/ / Tynskybaesa C.A.

2
"3apeyHoe aybliuapyaulbLIbIK TOKIPHOE CTAHIUACKL™ (& o
Vyenbiii cekperaps TOO 58
«CenbckoX03sHCTBEHHAs ONbITHAs CTaHUMs 3ape
Scientific Secretary of LLP

" Agricultural experimental station Zarechnoye"

© KocraHailckuil peruoHaJIbHbIN
YHUBEpPCUTET UMEHH A.baliTypchiHOBa



Binim Oepy 0armapaMacbIHBIH NACHOPTHI
IMacnopT o0pa3oBaTeIbHOI MPOrpaMMbl
Passport of the educational program

BBB koabl skoHe aTaybl/
Kon n nHazBanue OI1
OP code and name

7MO05302 Xumus / Xumust / Chemistry

Binim Gepy cajiacbIHBIH KOJBI
JKIHe JKiKTeyi /

Ko u knaccupuxanus
o0JsiacTu 00pazoBaHus/

Code and classification

the field of education

7MO5 YKapatbuibic TaHy FUIBIMIAPHI, MaTEMaTHKA KOHE
craructuka /EcTecTBeHHbIC HAYKU, MATEMATHKA M CTATHCTHKA /
Natural sciences, mathematics and statistics

Jasipjiay 0aFbITHIHBIH KOJbI
MeEH JKiKTexyi/

Koa n knaccupuxanus
HanpaBJIeHU MOATOTOBKH/
Code and classification
areas of training

7M053 @usuKamnbIK )KoHEe XUMISUIBIK FhUTbIMIap / Dusmyeckue u
xumuueckre Hayku / Physical and chemical sciences

Binim G6epy 0arnapaamanapbi
TOOBI/

I'pynna o0pa3oBatenbHbIX
nporpamm /

Group of educational
programs

MO089 Xumust / Xummst / Chemistry

Binim BB Typi/ Bun OIN/EP
type

Konnaueicrarel/[leiicTBytomas/Acting

BBEXC/K OoiipiHIIA JdeHreii/
Yposenb no MCKO/ISCED
level

BBXCII /MCKO/ISCED 7

YBIII Goiibinma ¥YBII /HPK/NQF 7
neHreiii/yY poBeHb 1no

HPK/NQF level

CB1II boiibiHInA qeHreiti/ CBIII/OPK//IORK 7

Yposennb no OPK/ORK level

OKbITY HBICAHBI/
®dopma odyuenus/
Formofstudy

Ky#nnisri/Ounoe /Fulltime

Oky Mep3imi/Cpok
odyuenusi/Training period

2 xbin/ 2 ronal 2 years

OkbITYy T/ S3bIK
odyuenmsi/Language of
instruction

Ka3aK >KoHe OpbIc/Ka3axcKuil u pycckuii / kazakh and russian

Kpenur kesnemi/
Oonem kpeauTo/Loanvolume

AxaneMusibik KpeauT 120/ AkaeMUYecKuX KpEauTOB
120/Academiccredits120 ECTS




TYJEK MOJAEJI/
MOJEJIb BBIITYCKHUKA/
GRADUATE MODEL

Bijtim 0epy 6armapiamaceinbin MakcaThl/ Iles o6pa3zoBarenbHoii mporpammbl/The purpose of
the educational program

XUMUSUTBIK  TaJIAy/bl JKY3€re achlpy »OHE OHBIH JKaHa OiCTeMeNepiH o3ipliey, >KOFapbl OKY
OPBIHIAPBIHAA XUMUSIIBIK TIOHACPIl OKBITY, XHUMISUIBIK OHJIIPIC JKaFdalbIHAA pPErIaMeHTTEreH
OpeKeTTEP Il OPBIHJIAY YIITH KOCIOM KY3bIPETTUTIKKE Ue FhUIBIMU-TICAArOTMKAJIBIK KaApIIap/ibl Jaspiiay

HOI[I‘ OTOBKAa HAY4YHO-NICAArOrMYCCKUX KaApOB, O6Ha[[aIOH_II/IX HpO(l)eCCI/IOHaJIBHBIMI/I KOMIICTCHIIUAMUA
A1 OCYHICCTBIICHUSA XHUMHUYCCKOI'0 aHajin3a M paBpa6OTKI/I HOBBIX €I0 MCTOAUK, IPEIIOAaBaHUA
XUMHUYCCKHMX OUCHUIIIMH B BBICHINX y‘-Ie6HBIX 3aBCACHUAX, BBIIIOJIHCHUA PCTIIAMCHTHPOBAHHBIX
HeﬁCTBHﬁ B YCJIOBUAX XUMHUYCCKOT'O ITPON3BOACTBA

Training of scientific and pedagogical personnel with professional competencies for the implementation
of chemical analysis and the development of its new methods, the teaching of chemical disciplines in
higher educational institutions, and the implementation of regulated activities in the context of chemical
production

Bepineringapexe/Ilpucy:xnaemas crenenn/Awarded degree

«7M05302 Xumush» 6imim 6epy GarnapiaaMachkl OOMBIHINA KapaThUIBICTAHY FHUTBIMIAPBIHBIH MAaTUCTPI

Maructp eCTEeCTBeHHBIX HayK 110 00pa3zoBatenbHOM porpamme «7M05302 Xvmvus

Master of Natural Sciences in the educational program «7M05302 Chemistry »

Maman JayasbiMaapbiabiH Tizoeci/Ilepeuennb qonknocreii mo OII/List of positions on OP

WH)KEHEP-XUMHUK; FBUIBIMU KBI3METKEP; XUMHK-TEXHOJIOT; XUMUK-TaJIAYIIBI, OHIPICTIK 3epTXaHAHBIH
MEHEIKEP1; 9IICKEP; XMUMUS OKBITYIIBICHI; JJAOOpaHT

HNHXCHCP-XUMMK; Hay‘IHI)IfI COTPYAHUK; XUMUK-TCXHOJIOT'; XUMHK-aHAJIMTHK, MCHCIPKCP
HpOI/I3BO,Z[CTBeHHOI\/’I J'Ia60paTOpI/II/I; MCTOAUCT, IIPETIOAABATCIIb XUMUH, J'Ia60paHT

chemical engineer; researcher; process chemist; analytical chemist, production laboratory manager;
methodologist; chemistry teacher; laboratory assistant

Kaciou kpi3MeT 00bekTiIepi/O0beKThI podeccHoHaIbHOI AesTenbHocTH/Objects of
professional activity

-XUMUSIIBIK, SKOJOTHSIIBIK, (hapMalleBTHKAIBIK, METALTYPIUsUIbIK, MYHAH-XUMHUS, a3 KOHE KeMip
OeliH/IeT] FhUIBIMU-3€PTTEY HHCTUTYTTaphI;

- XUMUSUIBIK, (papMalleBTUKAIIBIK, SKOJOTUSUIBIK, METALTYPIrUsUIbIK, MYHAH-XUMHUs, ra3 >koHE KeMip
OH/IIPICIHIH 3epTXaHaIapsbl;

- OaKkpLIay-Taay KbI3METI MEKeMenepi;

- MEMJIEKETTIK ’KOHE MEMJIEKETTIK eMec OeHiHJIeT] KOFapbl OKY OpPbIHIApbI;

- apHaiibl OpTa OKY OpPBIHIAPHI MEH MEKTETITED;

- OLTiM, XUMUS OHEPKCiOl callachIHIaFbl MEMJIEKETTIK OacKapy OpraHiaphl;

- CTaHJAPTTAY JKOHE CePTH(HUKATTAY OPTAIBIKTAPHL;

- TAOUFU pecypcTap JKoHe KOpIaFaH OpTaHbl KOpFay OpraHiaphl;

- COT )K9HE COT-MEIMIMHAIBIK capanTama xyHheci.

- Hay‘-IHO-I/ICCJ'Ie)IOBaTeJ'IBCKI/Ie I/IHCTI/ITYTI)I XUMHYCCKOI'O, OKOJIOTHYECKOI'O, cbapMaueBTqucxoro,
METALTYPrHYeCKOro, HePTEXUMUYECKOT0, TA30BOTO M YTOJILHOTO MPOQHIIS;

- TabOpaTOPUH XUMHUECKOTO, (hapMaIleBTUIECKOT0, IKOJIOTHIECKOT0, METAJLTyPTUYECKOT0,
HEPTEXUMHUYECKOT0, TA30BOTO U YTOJILHOTO MTPOU3BO/ICTB,

- YUPEKACHUS] KOHTPOJIbHO-aHAJIMTUUECKOH CITy>KOBbI;

- BBICIIIME yueOHbBIE 3aBe/ICHHS TOCYJAPCTBEHHOTO M HETOCYAaPCTBEHHOTO MPOUIIS;

- CpelTHe-CIIeIaIbHbIC YIeOHbIC 3aBEICHUS U IIIKOJIB;

- OpraHbl TOCYIApPCTBEHHOT'O YIIPABJICHUS B 00J1aCTH 00pa30BaHUs, XUMUIECKOW TPOMBIITUICHHOCTH;
- IICHTPBI CTAaHIAPTH3ANHN U CePTH(PHUKAIIHN;

- OpraHbl MIPUPOIHBIX PECYPCOB M OXPAHBI OKPYXKAFOIIEH CPEJIBL;

- CUCTEMBI CyIeOHOM ¥ CyIeOHO-METUITMHCKON SKCIIEPTH3BI.




- research institutes of chemical, environmental, pharmaceutical, metallurgical, petrochemical, gas and
coal profile;

- laboratories of chemical, pharmaceutical, environmental, metallurgical, petrochemical, gas and coal
production;

- institutions of the control and analytical service;

- higher educational institutions of state and non-state profile;

- secondary and special educational institutions and schools;

- - state administration bodies in the field of education, chemical industry;

- centers for standardization and certification;

- natural resources and environmental protection authorities;

- systems of judicial and forensic medical examination.

Kacion kpi3mer TypJiepi/ Buasl npogeccuonansnoii nesiteibHocTu/Professional activities

- YUBIMIACTBIPYIIBUTBIK- TEXHOJIOTHSUIBIK;
- FUTBIMU-3EPTTEYIILITIK;

- 0acKapyIIbUIBIK;

- OiiM Oepy;

- FBUILIMU-OH/IIPICTIK;

- capanTama;

- JKOOAJIBIK

- OPraHU3alOHHO-TEXHOJIOTMYECKas;
- HAy4HO-HCCIIEI0BATENbCKAS;

- yIpaBJIeHYECKas;

-Ielaroru4eckas;

- Hay4HO-TIPOU3BO/ICTBEHHAS;

- DKCIIepTHas;

- IPOEKTHAs.

- organizational and technological support;
- research and development;

- management information;

- pedagogical,

- research and production;

- expert;

- project

KacionkpizmeriningyHnkuusuiapbl/@ynkuuu npodeccnonaibHoii nesreasnoctu/Functions of
professional activity

-XUMUSUTBIK KOHE (PU3MKA-XUMUSIIBIK OIICTEPMEH YITUICPAIH CalmalblK KOHE CaHJBIK KypaMmblHA
TaJgay Xyprisy;

-OpTa oHe apHayJIbl OUTIM Oepy MeKeMesepiHIe XUMUSIIBIK TOHEP/I1 OKBITY;

- JKOHOMUKA MEH OHEPKICINTIH XUMUS cajallapblH/Ia OHIIPICTIK )KOHE TEXHOJIOTHSIIBIK MTPOLIECTEP/I1
KY3ere acwIpy;

- XUMUS )KOHE apajiac 00JIBICTap CallaChIH/A FHUIBIMU 3€pTTEyIEp KYPri3y;

- FBUIBIMHU 3€pPTTEYJIEepiH HOTHKEIEPIH OHIIPICKE EHT13Y;

- TaHJAJIFaH FRUTBIMUA OaFbIT OOMBIHIIIA aKMAPATTHIK-13/1€CTIPY )KYMBICTAPBIH YHBIMIACTHIPY;

- -Oakplmay-Tangay KbI3METI MEKEMeNepiHae, OHAIPICTEP/Ie FhUIBIMHU KOHE OHJIPICTIK KBI3METTI
Oackapy

-IPOBEJICHNE XUMHUYECKOTO aHAIN3a;

-[IPEToJaBaHNe XUMHUYECKUX JUCIUILUIMH B BBICIIUX 00Pa30BaTEIbHBIX YISOHBIX 3aBEACHUSIX;
-OCYIIECTBIICHUE TPOU3BOJACTBEHHBIX M TEXHOJIOTMYECKUX IPOLECCOB B XHMHUYECKHX OTPaCIsiX
SKOHOMHKH U IPOMBIIILJICHHOCTH;

-[IPOBE/ICHUE HAyYHBIX UCCIIEIOBAaHUN B 00JIaCTH XMMUU U CMEKHBIX 00JacTeii;

- BHE/IPEHUE PE3yJbTATOB HAYYHBIX UCCIIEIOBAHUMN B TPOU3BOJICTBO;

- opraiuzanysi ”H(QpoOpMalmoHHO-TIOUCKOBOM pabOThI O BHIOPAHHOMY HAYYHOMY HalpaBJICHHIO;




- yIpaBjieHWE Hay4yHOH U TPOW3BOJICTBEHHOM NESTENbHOCTHIO Ha MPOM3BOACTBAX, B YUPEKICHUSIX
KOHTPOJIbHO-aHAJIMTUYECKOM CITYKObI

- conducting chemical analysis;

- teaching chemical disciplines in higher educational institutions;

- implementation of production and technological processes in the chemical sectors of the economy and
industry;

- conducting scientific research in the chemical and related fields;

- introduction of scientific research results into production;

- organization of information and search work in the chosen scientific direction;

- management of scientific and production activities in institutions of control and analytical service,
production facilities

BBb Goiibinma oKy HaTHAKeTepi/Pe3ynbTaTsl 06ydennsi mo OII/EP learning outcomes

Oky OarmapiiaMachlH COTTI asKTaFaHHAH KeWiH OLTiM alylibl KaOJaeTTi:

ON1 FpuibIMu KOMMYHHKAIHSIHBI aHA TTI MEH HIET TUTIH/IE KY3€Te achIpy

ON2 FpuibIMu TaHBIM 9/1iCHAMAChIH KOJIJIaHy; 3€pTTeyJiep/ie FhIIIBIMU KbI3METT1 YIHBIMAACTBIPY
MPUHIUNTEP] MEH KYPBUIBIMBI

ON3 Kasipri 3amaHfbl aK[apaTThIK TEXHOJIOTHsIIAPbl TAPTA OTHIPHIIN, OHBIH 1IIIHJE XUMUS
cajlaChIH/Ia aKMapaTTHIK-TaAAy KYMBICHIH XKYPTi3y

ON4 bakanaBpiap/ bl OKbITY OapbICBIH/IA 3aMaHayy O171iM Oepy TEXHOIOTUsIapblH, TEXHUKAJIBIK
Kypajiap/Isl )KoHE apHaiibl OarapiaaManapabl, SIEyMETTIK KelIepaiH MYMKIHIIKTEPiH KOJIIaHy
ONS5 JKorapsl OKYy OpbIHAAPBIHAA XUMUSHBI OKBITY/IbI JKY3€T€ achlpy

ON6 Kopmaran opra 00beKTiICpiHe Ka3ipri 3aMaHFbl XUMUSITBIK JKOHE (PU3NKA-XUMUSITBIK
o/licTepMEH Tajiay KYprizy

ON7 TexHOMOTHSITBIK MPOIIECTEP/Il KYPri3y OOMBIHIIA iC-KUMBLIIAPIbI OPBIHIIAY, COHIAN-aK XHMUSITBIK
OHJIIPICTIH, TaMaK UIMKI3aTblH KalTa OHAEYAIH XUMUSUIBIK-TEXHOJIOTHUSUIBIK CXEMAChIHbIH >KEKe
AJIEMEHTTEPIH YITLIeY

ON8  XuMUSIBIK 3aTTapbl COMKECTEHJIpY >KoHEe Oenrici3 3aTTaplblH KYpPBUIBICBIH XUMUSJIBIK,
(bU3MKaIBIK Jk9HE (QU3UKA-XUMUSIIBIK 9ICTEPMEH Oenriiey

ON9 XuMHUsUIIBIK 3aTTap/Ibl O6ITy KOHE CHHTE3/ICY 9/1iCTepl MEH JKOJIIapbIH d31piiey KoHE iCKe achIpy
ON10  FouieiMu-3eprTey YyibIMIapblHIa, OakpUlay-Tajqjay KbI3METTEPIHIH 3epTXaHaJIapbIH/a,
OH/IIPICTIK 00BEKTIIEP/IE FHIIBIMHU JKOHE 3€pTTEY-OHIPICTIK KbI3METTI OacKapy

[Tocne ycnenrHoro 3aBepIeHus 3TOW MPOrpaMMbl 00yJarOIIUICS OY/IeT:

ON 1 OcymiecTBisATh HAyYHYI0 KOMMYHHUKALIUIO HA POJJHOM M HHOCTPAHHOM SI3bIKE

ON2 Hcrnonp30BaTh METOI0JIOTMIO HAYYHOT'O TIO3HAHMS; IPUHIUIIBI U CTPYKTYPY OpraHU3aluu
Hay4YHOU JEATEIBHOCTH B UCCIIEI0BAaHUAX

ON3 IIpoBoauTh HHPOPMAIIIOHHO-AHATUTHYECKYIO Pa0OTY C MPUBJICYEHUEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH B TOM YHUCIIE B chepe XUMHUU

ON4 ITpumensTs B poriecce o0yueHust 6akaraBpoB COBPEMEHHBIE 00pa30BaTeIbHbIE
TEXHOJIOTHH, TEXHUUECKUE CPEACTBA U CHIENUAIN3UPOBAHHBIE TPOIPaMMBbI, BO3MOXKHOCTH
COIIMAIBHBIX CEeTEH

ONS5 OcymiecTBiATh IpenoiaBaHie XMMUHU B BBICIINX YU€OHBIX 3aBEJICHUAX

ONG6 IIpoBoauTh aHamu3 00BEKTOB OKPYKAOILEH CPeIbl COBPEMEHHBIMU XUMUYECKUMH U
(U3NKO-XUMHUECKUMH METOJaMU

ON7 BBIIOJIHATH IEUCTBUS 1O MPOBEACHUIO TEXHOJIOTMYECKUX IPOLECCOB, a TAKXKE
MOJIETTUPOBAThH OTJEJIbHBIE AJIEMEHTHI XUMUKO-TEXHOJIOTMUECKON CXEMBI XUMHUECKOTO
MIPOU3BO/JICTBA, MEPEPAOOTKH MUILEBOTO CHIPbSI

ONS8 HneHTHPUIMPOBATH XMMHUYECKHE BEIIECTBA U YCTAHABIMBATh CTPOEHHE HEM3BECTHBIX BEIIECTB
XUMHUYECKUMH, (PU3NUECKUMU U (PU3UKO-XUMUYECKUMU METOAaMU

ONO PazpabaTbIBaTh U peaT30BbIBATH CIIOCOOBI U METOIbI BHIIENICHUS M CHHTE3a XUMHYECKHX BELIECTB
ONIO VmopaBnsith HaydHOM W HAy4HO-TIPOU3BOJICTBEHHOM  JIEATEILHOCTBIO B HAY4YHO-
UCCIIEIOBATENbCKIX ~ OpraHu3alsX,  J1abopaTopusiX  KOHTPOJBbHO-aHAJIMTHYECKUX  CITYXO,
MIPOMBIIIUIEHHBIX 00BEKTaxX




Upon successful completion of this program, the student will:

ON 1 To carry out scientific communication in the native and foreign languages

ONZ2 Use the methodology of scientific knowledge; principles and structure of the organization of
scientific activity in research

ONB3 Carry out information and analytical work involving modern information technologies,
including in the field of chemistry

ON4 To apply modern educational technologies, technical means and specialized programs,
opportunities of social networks in the process of bachelor's studies

ONS5 Teaching chemistry in higher education

ONG6 To analyze environmental objects using modern chemical and physicochemical methods
ON7 Perform actions to conduct technological processes, as well as simulate individual elements
of the chemical-technological scheme of chemical production, processing of food raw materials
ONB8 Identify chemicals and establish the structure of unknown substances by chemical, physical
and physico-chemical methods

ON9 To develop and implement methods and methods for the isolation and synthesis of
chemicals

ON10 To manage scientific and research-and-production activities in research organizations,
laboratories of control and analytical services, industrial facilities




Binim 6epy 6arnapaacsinbiH Ma3myHbl/Coaepaxanne oopa3oBarenbHoii mporpammbl/ Content of the educational program

Monynbaig Monyns Kowmmonent | [Tormep | IlonHiH IToHHIH KBICKAITa Ma3MYHBI/ Kpenn | Ceme | Kampmr
araybl/ 6oiterama OH/ UKL KOJIBI /ToXKIpHOCHIH Kparkoe ommcanne mucummuast /Brief description of the | Trep cTp/S | acaTeiH
Hazpanue PO o | (MK, /Kon aTaysbl/ discipline caHbl/ | EMES | KoMIIeTe
mozayms/Module | moaymo/Module | KOO, muciun | HamMeHoBanue Koun- ter HIIMSUIIAP
name learning outcomes | TK)/Iuki, | auabl/T | OMCIUATLIAHEL BO (xoarTap
kommoHeHnt | he code | /mpaxtuku/ Kpeau b1)/Dop
(OK, BK, | disciplin | Name toB/N MHUpyeM
KB)/Cycle, | es disciplines / umber BIE
component practices of KOMIIETe
(OK, VK, credits HIIA
KV) (xome1)/
Formed
compete
ncies
(codes)
XKanmet kocion | Moayawai carri | BII2KOOK | GTF Frutbim Tapuxsl [lon feUTBIM (DEHOMEHIHIEC apHaibl (QUIOCOPU-SITBIK 3 1 ON 2
nouaep/ O0uMe | agKTaraHHAH BJI/BK 201 MeH GuIoco(HUACHl | Tanjgay IOHI PETiHAE Kapajajbl, FhUIBIM-HETi3Zepi MeH
npodeccuoHans | Keiiin 6ijim BD/UC IFN TEOPUSACHI TYpaJlbl, FEUIBIMHBIH JaMy 3aHABUIBIKTapbl MEH
HEBIE aTymsbl 201 FBUIBIMU OUTIMHIH KYPBUIBIMBI Typallbl, MaMaH/IbIK JKOHE
JUCHUIUINHBY | KafJeTTi: HPhS QJIEYyMETTIK HWHCTUTYTTap peTiHaeri FBUIbIM - Typassl,
General ON 1,0ON 2, ON 201 FBUIBIMU 3€PTTEYIIEP JKYPri3y SiCTepi Typasbl, KOFAMHBIH
professional 3,0ON5, ON6 JaMYbIHIAFbl  FBUIBIMHBIH POl Typaisl  Oimimii
disciplines KaJIBIITACTHIPAIbI.
/ Tlocaie Hcropus u JIMCIMIUTMHA BBOJAUT B MpoOJIeMaTuky (peHOMeHa HayKu
YCHENHoro bunocodust HAYKM | KaK MpeaMeTa CHelUaTbHOro (QUIOCOpCKOro aHau3a,
3aBepIIeHus dbopmupyeT 3HaHHS OO0 WCTOPUM W TEOPHUH HAYKH, O
MOIyJast 3aKOHOMEPHOCTSIX Pa3BUTHsI HAYKH M CTPYKTYpPE HAYIHOTO
o0yuaromumiicst 3HaHWS, O Hayke Kak mpodeccun | COIUATBLHOM
oyner: HHCTUTYTE, O METOAAX BEJICHUS HAYUHBIX UCCIICIOBAHUH, O
ON1,0N 2,0ON pOJI HAYKY B Pa3BUTHH OOIIECTBA.
3,0ON5,0ONG6 History and The discipline introduces into the problematics of the
Philosophy of phenomenon of science as a subject of special
science philosophical analysis, forms knowledge about the history




/ Upon successful
completion of the
module, the
student will:
ON1,0N 2, 0N
3,0ON5 ONG6

and theory of science, about the laws of development of
science and the structure of scientific knowledge, about
science as a profession and a social institution, about
methods of conducting scientific research, about the role of
science in development society.

BI1/KOOK
BJI/BK
BD/UC

ShT
202

I'Ya 202
FL 202

IlIer Timi (kociOm)

bBynr moHAi oKy Ke3iHme MarucTpiep OKBITHUIATHIH
JICKCUKAJBIK JKOHE TPAMMATHKAIBIK TAKBIPBINITAP MIETiH]IE
meT TUTIHAC aybI3lia JKOHE Xa30ama KapbhIM-KaThIHAC
MarmapUTapblH - MeHrepemi. KociOm KbI3MET callachIHza
apHalbl XKOHE FBUIBIMH OIeOHMeTTI TYCiHYy HIaFIbUIapbIH
JIAMBITYFa KOIl KOHIJI OesiHe .

NHuocTpanHbii
S3BIK
(mpoteccroHaNbHBI

i)

Ilpn w3ydeHWM JaHHOM JUCHUIUIMHBI MarucTPaThl
OBJIAJICBAIOT HABBIKAMHU YCTHOTO U MMUCEMEHHOTO OOIICHHUS
Ha HWHOCTPAaHHOM  A3BIKC B npeaciax N3y4acMbIX
JICKCUYCCKUX U TPAMMAaTUYCCKUX TCM. bonbpioe BHUManue
yIEISeTCs pa3BUTHIO HABBIKOB IIOHUMAHUSI CIICIINATBHON 1
HaydyHOUW JuTepaTypel B cdepe mpodeccnoHaIbHON
JeATeIIbHOCTH.

Foreign Language
(professional)

When studying this discipline, magistrates master the skills
of oral and written communication in a foreign language
within the studied lexical and grammatical topics. Much
attention is paid to the development of skills for
understanding special and scientific literature in the field of
professional activity.

ON1

BI1/KOOK
BJI/BK
BD/UC

ZhMP
203
PVSh
203
PVE
203

JKorapsl MekTenTiH
MearoruKachl

[lemarorukanblk  FBUIBIM  cajachl,  IeJarorHKabIK
3aHIBUIBIKTApPIBI  JKOHE  OlmiM  Oepy  mpolieciH
YUBIMIACTHIPY KOHE KY3ere achIpy (63 OLTiMIH KETIIipy),
OKBITY, TopOueney (e3iH-e31 TopOueney), Aamy (e31H-031
JAMBITY) >KOHE CTYJIEHTTepAiH Oenriyii Oip KbI3MET TYpi
MEH KOFaMJIbIK eMipre KociOu NaspIIbIFbIH 3ePTTEeH/ I

Ilemaroruka
BBICIIIEH IIKOJIBI

Nsyuenue JTAaHHOM JUCIMIIIMHBI MO3BOJISIET
chopMUPOBaTh Y MAaruCTPaHTOB CHCTEMYy 3HaHMHA U
MPEJICTABJIEHUN O MEeIaroriueckoi Hayke Kak OJHOM u3
Ba)KHEHIITNX obacreit COBPEMEHHOI'0 3HAHMS,
HEOOXOAMMON [IJISl MPETOIaBaTeILCKON JESTEIHHOCTH B

ON 4
ON 5




BBICIIICH HIKOJIC. B COACPIKaAaHUHN JHUCIUITTHNHBI
paccMaTrpuBarOTCd HAYYHBIC, TEOPETHUCCKHUE OCHOBBI
eJarorn4ecKomn TCOpHH, OAr0IIUC mpeaACTaBJICHUE O
MCCTC, pOJIM U 3HAYCHUU NCAATrOT'MKN BBICILICH ITKOJIbI

Pedagogy of higher
education

To acquaint postgraduates with the methodological and
theoretical-conceptual foundations of higher education
pedagogy. To form the knowledge on the professional and
pedagogical competencies of a teacher. To master the
didactic foundations of the educational process in higher
education, the features of design technologies, methods and
forms of the educational process"s organization, innovation
and information and communication technologies in higher
education. To study the pedagogical foundations of
innovative and distance learning technologies at the
university. To know the basics of educating a future
specialist

BI1/KOOK
BJ/BK
BD/UC

BP 204
PU
204

PM 204

Backapy
TICUXOJIOTIUACHI

IMoH MarucTpaHTTapAblH OacKapy ICHXOJIOTH-SIChIHBIH
TEOPUSIIBIK-0/IICHAMANBIK HETI3EePiH TYCiHYiH, Oackapy
YpaicTepi KyHeciHIeri TYJIFaHbIH PeIli MEH OPHBI Typajbl
TYyciHirin 6epeni, 6ackapy KbI3METiHIH jKoHE Oackapye3apa
OpEKEeTIHIH MOHIH amajbl. MarucTpaHTTap HepCOHAIIbI
Oackapy NpPHHIMIOTEPI MEH OJICTEepiH, MOTHBAIUS
TEOPHUSCHIH, 0ACKApYIIBUIBIK IIENNMIepIi KaObUIIay bl
3epTTEH /I, 0acKapy-OpTachIHIaFbI 0acIIbLIBIK,
KOIIOACHIBUTBIK ~ KOHE  TYJIFaapajblKk KOMMYHHKAIHS
JIAFbUIAPBIH AJIAJIbI.

IIcuxomorus
YIIPaBJICHUS

JucuuninuHa  gaeT  OCMBICIEHME W NTOHMMaHUE
MAarucCTpaHTaMH TEOPETHKO-METOJ0JIOTUYECKUX OCHOB
IICUXOJIOTHH YIIPABJICHHUS], IPEACTABICHHUE O POJIK U MECTE
JUYHOCTH B CHCTEME YIPABICHYECKHX IPOLECCOB,
PAacKpbIBAET CYLIHOCTh YIPABJICHUYECKON NEATEIbHOCTH U
YIPABJIEHYECKOIO B3aUMOJAEHCTBUSA. MarucTpaHThl U3y4dar
NPUHIUIB U METO/Bl YIIPABIECHUS IIEPCOHAIOM, TEOPUU
MOTHMBAallUM, TPUHATHS  YIPABIECHYECKUX  PELICHHH,
IOJy4aT  HaBbIKM  PYKOBOJCTBA, JIMAEpPCTBA U

ON1
ON 10




MEKJIMYHOCTHON KOMMYHHKAIlMA B YIPaBICHUYECKON
cpere.

Psychology of

The discipline gives the undergraduates an understanding

management and understanding of the theoretical and methodological
foundations of management psychology, an idea of the role
and place of the individual in the system of management
processes, reveals the essence of management activities and
management interaction. Undergraduates will study the
principles and methods of personnel management, the
theory of motivation, managerial decision-making, acquire
the skills of leadership, leadership and interpersonal
communication in a managerial environment.
XUMUSHBIH Moayasai caTTi BII/TK ZFHA | 3eprreynin Ilonai oKy Ke3iHme 3epTTeyNmiH dICKTPOXHUMUSIIBIK, ON 2
Kazipri asiKTaraHHaH BJI/KB 205 (U3NKa-XUMUSIIBIK | ONITHKAIBIK, XpoMaTorpadusiblK oficTepi cajachlHIa ON 6
mocenenepi / KeliH OlimM BD /OC FHMI | amictepi O1TiM amymIbUTap IbIH KOCION KY3BIPETTLIN KaJIBIIITACA b ON 8
CoBpeMEHHBIE | aJTyHIbI 205 Maructpanrrap 0ObEKTIHIH XUMHSIIBIK KYPaMbIH CaraibIK
MPOOIIEMBI Ka0JerTi: PhMR JKOHE CaHJIBIK aHBIKTAY/IbI, TANAYIBIH (DH3HKA-XUMUSITBIK
xumudu / Modern | ON 2,0N 3, ON 205 oiCTepiH KOJIJJaHa OTBIPHIN 3aTTapibl COWKECTEHAIPY/Ii
problems of 6,ON8,ON9 XKYPri3yai; acmanThlK Taufayasl KOJJaHa OTBIPHIIL,
chemistry 3ePTTEYIiH OHTAWMIbI OMICi MEH OMICTEMECIH TaHIay.Ibl;
/Tlocae QIBIHFAH JKCIIEPUMEHTAIIBI MONIMETTepAl TYCIHAIpYAi
yCHEeHOro yiipeHei.
3aBepIIeHus duzuko- Ipu W3y4YCHHUU JUUCTIATUTAHBI (bopmupyrotcs
Moy s XUMHUYECKHE MpoeCCHOHANBHBIE KOMIIETECHIIMU ~ OO0YyYaromuxcs B
oOyuaronuiics METO/IbI obmactu AIEKTPOXUMHUIECKUX, ONTHYECKHX,
oyner: UCCIIEIOBAHUS XpOMaTOrpapUuecKux METOJIOB UCCIICTOBAHUSI.
ON 2,0N 3, ON MaructpalThl y4arcsi TPOBOJUTH KA4eCTBEHHOE U
6, ON 8, ON 9 KOJIMYECTBEHHOE OIpeeNicHne XUMHYECKOTO COCTaBa

/ Upon successful
completion of the
module, the
student will:

00beKTa, HICHTU(PHUKAIIMIO BEIIECTB C NPUMEHEHUEM
(U3UKO-XMMHUYECKUX  METOJIOB  aHajiu3a;, MoJA0upaTh
ONTHMAJIbHBIA METOJl M METOJIUKY HCCIICIOBaHUS C
MIPUMEHEHUEM HWHCTPYMEHTAJIBHOTO aHaimsa;
WHTEPIIPETUPOBATh  TMOJYYEHHBIE JKCIEPUMEHTAIbHBIE
JIaHHEIE.




ON 2,0N 3, ON
6, ON 8, ON 9

Physicochemical
methods of research

When studying the discipline, professional competencies of
students in the field of electrochemical, optical, and
chromatographic  research  methods are formed.
Undergraduates learn to carry out qualitative and
guantitative determination of the chemical composition of
the object, identification of substances using physico-
chemical methods of analysis; to select the optimal method
and methodology of research using instrumental analysis;
to interpret the experimental data obtained.

BII/TK
BJUKB
BD/OC

HSA
205
SMH
205
SMCh
205

XUMHUAOAFEI
CTaTUCTHUKAJIBIK
smicrep

[ToH SKCHIEPUMEHT NEpeKTEepiH CTATHCTHKAIBIK OHICY
calacblHaa OiNiM anyIbUIapAblH KOCiOW KY3BIPETTiIrH
KaJIBINTaCTHIPyFa OarbITTaJFaH. MarwuctpanTrap
CTaTUCTHKA omicrepi MEH CTaTUCTUKAIBIK
Oarmapnamanapabl YHpeHeni; 3epTTey XKYprizy Kesinzie
QIBIHFaH FHUIBIMH HOTHKEJIEPre CTATHCTUKAIBIK Taliay
KYPri3yai JKoHE allbIHFaH FBUIBIMH  3€pTTeyIepIiH
HOTIKENepiH  TpauKalublK  TypAe, OHBIH  IlIiHJE
KOMIBIOTEPIIIK Oaraapiamanappl naiganana OThIPHIIL

CraTHCTHYECKHE
METOBI B XUMUAH

Jucuuruimaa HarpasjeHa Ha (bopmupoBanue
mpo(ecCHOHANBHBIX ~ KOMITETEHIIMA  OOYJaroIInuXcs B
o0macTtu CTaTUCTUYECKOM 00paboTKH JTAHHBIX
OKCIICpUMCHTA. MaFI/ICTpaHTI)I n3ydaroT METOAbBI
CTaTHCTHKA M CTaTUCTUYECKHE IMPOTPAMMBI; 00ydYaroTCs
IIPOBOJUTH CTaTUCTUYECKUN aHaJIu3 TMOJTYYCHHBIX
HaYy4YHBIX PE3YyJIbTAaTOB IIPpHU NPOBECACHUN I/ICCJ'IGJIOBaHI/H‘/'I u
NPaBWJIBHO TpaUUecKd MPEACTABIATh IOJTYYCHHBIC
pe3ysIbTaThl HayYHBIX HCCIEIOBAaHHH, B TOM YHCIE U C
HCIIOJIb30BAHNEM KOMITBIOTCPHLIX MIPOTpaMM.

Statistical methods
in chemistry

The discipline is aimed at the formation of professional
competencies of students in the field of statistical
processing of experimental data. Undergraduates study
methods of statistics and statistical programs; they are
trained to conduct a statistical analysis of the obtained
scientific results during research and correctly graphically

ON 2
ON 3




present the results of scientific research, including using
computer programs.

KIT/
KOOK
Tl BK
PD/UC

FHTM
301
TPFH
301
ThPPhC
g 301

DdusukaabIK
XUMHUSIHBIH,
TEOPHACHI MCH
Mocenenepi

[lonai oKy Ke3iHae TEOPHSUIBIK JKOHE MPAKTHKAIBIK
MYMKIHIIKTepiH amry YIIiH TEPMOANHAMUKA,
MOJIEKyJaapaliblk ~ ©3apa  OpEKeTTeCy  KHWHETHKACHI,
TEOPHSIIBIK JKOHE KOJJIAaHOAITBI SJIEKTPOXUMUS Macesemnepi
KapacThIPbUIAbl, (U3UKA-XUMUSIIBIK KYOBLIBICTAPIBIH
OTy 3aHJBUIBIKTAPbIH aHBIKTAY JaFIblIapbl KaJbIITacadbl;
(hM3UKATBIK XUMHUSHBIH Ka3ipri JKargalblH KepCeTeTiH
Macenenep, TOCUIgep MeH YpAiCTepHi ChIHH Oaranay;
3epTTey HOTWXKEJEPiH CTATUCTUKANBIK OHJSYIl KoJgaHa
OTBIPBIT, JKCIEPHUMEHTAIIBI ~ aKMapaTThl  CANBICTHIPY,
TaJIay JKOHEe UHTEpIpeTalysiay.

Teopus u
POOJIEMBI
(hU3IYIECKON XUMUN

B nmgaHHOM  Kypce  paccMaTpUBArOTCS  BOIPOCHI
CTaTUCTUYECKOM U HEPABHOBECHOM TEPMOJMHAMHUKU IS
PacKpbITUSI HMX  TEOPETHYECKUX W IPAKTHUYECKUX
BO3MOXKHOCTEH, a TakkKe BaKHEHIIHE JOCTHKECHUS
COBpPEMEHHOU TEOPETUYECKOU 5 MPUKIATHON
3NEKTPOXUMUH, TEPMOAUHAMUKHA 51 KHHETHKHU
MEXMOJEKYJIIPHOTO B3auMonehcTBUA. llpm m3ydeHun
JUCHIUTUIMHBL (OPMUPYIOTCS KOMIETEHIIMU OMpeaAeICHHUs
3aKOHOMEPHOCTEW  MPOTEKaHUS  (PUIUKO-XUMHUECKHX
SIBICHUH; KPUTHYECKOH OLEHKH NpoOJieM, MOAXOJO0B U
TEHJCHLUH, OTpaXarollhue COBPEMEHHOE COCTOSHHUE
¢u3ndeckoil  XMMHH; COINOCTAaBICHHA  aHalu3a M|
HHTEPIPETALUN 3KCIIEPUMEHTaIbHON HH(pOpManum Ha
OCHOBE OCBOCHHBIX 3HAHUH, HCIIOJIB3Yys COBPEMCHHBIE
TpeOOBaHMsI K CTaTHCTHYECKOH 00paboTKe pe3yibTaToB
HCCIIEIOBAHMS.

Theory and
problems of
physical chemistry

This course examines the issues of statistical and
nonequilibrium thermodynamics to reveal their theoretical
and practical capabilities, as well as the most important
achievements of modern theoretical and applied
electrochemistry, thermodynamics and kinetics of
intermolecular interaction. When studying the discipline,

ON 2
ON 8




competencies are formed to determine the regularities of
the course of physical and chemical phenomena; to
critically evaluate problems, approaches and trends that
reflect the current state of physical chemistry.; comparison
of the analysis and interpretation of experimental
information based on the acquired knowledge, using
modern requirements for the statistical processing of
research results.

KIT/ TK
T KB
PD/OC

OHKM
302
SPOH
302
MPOCh
302

OpranuKaibK
XUMUSHBIH Ka3ipri
Macenesnepi

[TonAi oKy Ke3iHJe MOJNEKYIAIBIK OpOUTATbAApIBIH Haii1a
0OJIybl HOTIDKECIHIE aTOMIAPJBIH MOJIEKYJIaJlaFkl e3apa
acepi Typassl TYCIHIK Heri3iHe XUMUSITBIK
peaKIUAIapAblH  MEXaHU3MIEPIH TYCIHY; XUMHUSUIBIK
peaKIMSIapAbIH  BIKTUMANl JKOJJAphlH OOIDKAy IKOHE
peaKuusIapAblH, ~ CTAaTHKAIBIK  KOHE  JIMHAMUKAJIBIK
(bakTOpIApPBIHBIH 9CEPiH TajIIay, OpraHUKAJIBIK 3aTTapAbIH
CHHTE3/Iey ChI30ANapblH KYpy, OPTaHHUKAIBIK 3aTTapiblH
OMOJIOTHSUTBIK OSJICeH TN MEH KaCUETTePIHIH TOYEIIITIK
3aHJIBUTBIKTAPBIH aHBIKTAY O1TIri KaJIbIITaca bl

CoBpeMeHHbIE
MPOOIIEMBI
OpraHu4eCcKon
XUMHHU

[Ipn m3yyeHMn IUCUMIUIMHBI (HOPMHUPYETCS MOHUMAHUE
MEXaHM3MOB  XHMHWYECKHX  pEakIuii Ha  OCHOBE
NPEJICTaBIEHU O B3aUMHOM BIUSHHUM aTOMOB B
MOJIEKYJax, KaK pe3yjbTaTe 00pa30BaHUsl MOJIEKYJIIPHBIX
opOuTaneil; HaBBIKM aHaIM3a NEPEXOIHBIX COCTOSHUM
XUMHUYECKOT0 TpOIlecca, BIUSHUS CTAaTUYECKUX U
JUHAMUYECKMX  (aKTOpOB  peakluil,  BBIIBICHUS
PEaKkIMOHHBIX ILIEHTPOB M  OLIGHKM  PEAKIMOHHON
CIOCOOHOCTH MOJIEKYJ, COCTaBJICHHS CXEM CHHTe3a
OpTraHMYECKUX  BEIECTB;, YMEHHS MPOTHO3UPOBATH
BO3MOXKHBIE ITyTH XMMHUYECKUX PEaKIMH, YCTaHABINBATh
CBOMCTBA M AaKTHBHOCTb OpPraHMYECKUX  BEILECTB,
BO3MO)KHOCTH UX CHHTE3a, NCXOJs1 H3 CTPOSHUSI.

Modern problems
of organic
chemistry

When studying the discipline, an understanding of the
mechanisms of chemical reactions is formed on the basis of
ideas about the mutual influence of atoms in molecules, as
a result of the formation of molecular orbitals; skills in

ON 2
ON9




analyzing the transition states of the chemical process, the
influence of static and dynamic reaction factors, identifying
reaction centers and evaluating the reactivity of molecules,
drawing up schemes for the synthesis of organic
substances; the ability to predict possible paths of chemical
reactions, establish the properties and activity of organic
substances, the possibility of their synthesis, based on the
structure.

KIT/ TK
T KB
PD/OC

KBHT
302
TSNH
302
TMICh
302

Kaszipri [loHAi oKy Ke3iHAE KIACCHKAIBIK €MeC KOCBUIBICTap
OeliopraHuKabIK KapacThIpbUIZIbl:  CYNpPaMOJIEKyJANblK  aHcaMOJbaep,
XUMUSAHBIH AyLICIIAJIBl KYPaMHBIH KOCBIHAbUIAPBI K9HE TOTBIFY/IbIH
TEHACHIMSIIaphI aHoManapl JAopexeciMeH, belopraHukanblKk CHHTE3IIH
HET13r1 oficTepi; 3aTTapIblH KaCHETTEPiHIH KYPHUIBIMHBIH
0apIbIK JIeHreiepiHeH TOYeNILTIrH TYCiHY
KaJIBIIITACalbl; 0OJDKaHATHIH KacueTTepi Oap
BeifopranukabIk 3aTTapIbIH CHHTE3IEY CYJI0ANapbiH KYPY
JIaFIbLIaphl UTEPLICI.
Tengenuun IIpu U3YYEHUU JOUCILUIIIIMHBI paccmarpuBaroTCs
COBPEMEHHOU HEKJIaCCHUYECKHE HEOPraHU4eCcKue COCIMHEHHUSL:
HEOpraHu4ecKoi CYIIPaMOJIEKYJISIpHbIE aHcambuy, COCAMHEHHUS
XUMHHN MEPEMCHHOIO COCTaBa MW C AaHOMAJIBHBIMU CTCICHAMUA

OKHCJIEHUS, OCHOBHBIE METO/Ibl HEOPTaHUYECKOTO CHHTE34,
(hopmupyeTCs MOHUMaHKE 3aBUCHMOCTH CBOICTB BEILIECTB
OT BCEX YPOBHEH CTPYKTYyp; OCBaWBAIOTCA HAaBBIKU
COCTaBJICHHSI CXEM CHHTE3a HEOPTraHHMYECKHUX BEIIECTB C
MIPOTHO3UPYEMBIMHU CBOMCTBaMH.

Trends in modern
inorganic chemistry

When studying the discipline, non-classical inorganic
compounds are considered: supramolecular ensembles,
compounds of variable composition and with abnormal
degrees of oxidation, the main methods of inorganic
synthesis; an understanding of the dependence of the
properties of substances on all levels of structures is
formed; the skills of drawing up schemes for the synthesis
of inorganic substances with predictable properties are
mastered.

ON 2
ON9




M HHOBAIUATIBIK
XAMHUSIIBIK
MaTtepuaiaap
>KOHE OJIapAbl
Tanjgay /
HHOBaIIMOHHEI
€ XUMHUYECKUE
MaTepUaibl U UX
aHanus /
Innovative
chemical
materials and
their analysis

Moayabai caTTi
asiKTaraHHaH
Keiiin 0iiM
aTymbl
Ka0J1eTTi:

ON 2, ON 6, ON
7,0N8,0ON9

/ locae
yCHeuHoro
3aBepuIeHus
MOyt
o0yyarouuiics
oynaer:

ON 2, ON 6, ON
7,0ON 8, ON9

/ Upon successful
completion of the
module, the
student will:

ON 2, ON 6, ON
7,ON 8, ON9

KI/ TK
Tl KB
PD/OC

AHTT
303
IGAH
303
SSACh
303

AHaIUTHUKAJIBIK
XUMHUSHBIH
TaHJIayJIbI
TapayJapsl

[ToHai oKy Ke3iHAEe MarucTpaHTTap KUHETHKAJIBIK JKOHE
TEPMOAMHAMUKAJBIK Talfady OHICTepi Heri3iHAe HaKTHI
XUMUSUTBIK KYHEIEP/IiH MapaMeTpIIepiH ecenTey/i Ky3ere
acelpyra,  Oocekenec  TpolECTep  MEH  JKaHama
peaKIusIapIbl  €CKepe OTBIPBIN, HETI3r  XUMHSIIBIK
peaKIMsSIHBIH TEPEHMIriH, OaFbITBIH JKOHE HOTIKECIH
0oJpKayFa; KBIIKBULIBIK-HET13/IK, KOMIUIEKC TY3YIIIi KoHE

TOTBIFY-TOTHIKCBI31aHy YAicTepiHiH rpadHuKaIbIK
TaJIIaybIH MEHrepyre YHpeHesi.
N30pannsie rmaBel | B Kypce JMCIUTUTAHBI paccMaTpuBaroOTCs
aHATUTHYECKOH TEPMOTUHAMUYECKOE paBHOBeCHE, XHUMHYECKOe
XUMHH paBHOBECHE B PEAIBHBIX CHCTEMaX, KHCIOTHO-OCHOBHOE
paBHOBecHe B peabHBIX pacTBopax,

KOMIUIEKCOOOpa30BaHKe, PaBHOBECHE B CUCTEME OCaJOK-
pacTBOp, pacueTsl NapaMeTpoB pealbHbIX XMMHYECKUX
cucteM. [Ipy u3yueHUH TUCIUIUTMHBI MATUCTPAHThI Y4aTCsl
OCYILECTBIISTh TEPMOAWHAMHUYECKHE U  TrpaduvecKue
pacydeTsl peaJbHBIX XUMHUYECKUX CHUCTEM, TPOTHO3UPOBAThH
rIyOMHy, HampaBi€HHME W Pe3yJbTaT  OCHOBHOM
XUMUYECKUX PEaKUUH C Yy4YeTOM KOHKYPHPYIOLINX
OpoIleccOB M NOOOYHBIX  peaklui;  OCBaMBaIOT
rpaduuecKuit aHaJIN3 KHCJIOTHO-OCHOBHBIX,
KOMILIEKCO00Pa3yIOInX u OKHCIIUTEIBHO-
BOCCTaHOBHUTEJBHBIX MPOIIECCOB.

Selected sections of
analytical chemistry

The course of the discipline deals with thermodynamic
equilibrium, chemical equilibrium in real systems, acid-
base equilibrium in real solutions, complex formation,
equilibrium in the sediment-solution system, calculations
of parameters of real chemical systems. When studying the
discipline, undergraduates learn to perform thermodynamic
and graphical calculations of real chemical systems, to
predict the depth, direction and result of the main chemical
reactions, taking into account competing processes and side
reactions; they master the graphical analysis of acid-base,
complex-forming and redox processes.
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KI/ TK
Tl KB
PD/OC

KHTT
303
IGKH
303
SChCC
h 303

KommonaTeik
XUMHUSHBIH
TaHJIayJIbI
TapayJapsl

[Monai oKy Ke3iHAe JOUCHEpCUSUIBIK  (ha3anapibly
KAThICYBIMCH OTETiH TeTePOTeH Il XUMUS-TEXHOIOTHSIIBIK
MPOLIECTEPl OHTAMNIAHABIPY JKOHE WHTCHCHU(UKAIUIAY
HETi3/IepiH oury KaJIBIIITACabl. Maructpantrap
JUCTICPCUSUIBIK KYHETIepaiH MOJICKYIaTbIK-KHHETHKAIBIK
JKOHE  ONTHKAIBIK  KACHETTEPIH  JKOHE  OJIapIblH
OPHBIKTBUTBIFBIH JTUCTICPCHSITBIK (hazanap MEH
JKarjaiapra ~ OalJIaHBICTBI  aHBIKTAyIbl  YHPCHEI;
TUCTICPCHSUTBIK JKyHenep MeH O€TTIK KYOBLIBICTapIbI
3epPTTEY 9MIiCTEPiH MEHIePE/Ii.

W30paHHbIE II1aBbI
KOJUIOUIHOU XUMUH

[pu n3yueHnn AUCUUILTUHBL (OPMHUPYETCS 3HAHUH OCHOB
KOJJIOWAHOM XUMHMH KaKk HayKd OO0 ONTUMM3AaLUU U
HWHTEHCU(PHUKALUT reTepOreHHbIX XUMUKO-
TEXHOJIOTMYECKUX IIPOIECCOB, MPOTEKAIOIIUX C YIaCTUEM
JUCTICPCHBIX  (a3; TPEACTAaBICHUA O MOJCKYJISIPHBIX
B3aMIMOJICMCTBUAAX M OCOOBIX CBOMCTBAaX ITOBEPXHOCTEH
pasnena (a3, amcopOIMOHHBIX CIIOSX M HMX BIMSHHHA Ha
CBOMCTBa JUCIIEPCHBIX CHUCTEM, MOJICKYJISIpHO-
KMHETHYECKHX W ONTHYECKHX CBOWMCTBaX IUCIIEPCHBIX
CUCTEM, HUX YCTOMYMBOCTH. MarucTpaHTbl Yy4aTcs
OTIpEeENATh CBOMCTBA [HCHEPCHOHHBIX CHCTEM W HUX
YCTOWYMBOCTD B 3aBUCMMOCTH OT COCTaBa AUCHEPCHOHHBIX
¢a3 u ycIOBHil; OCBaMBAalOT METOABI HCCIEJOBAHUS
JUCTIEPCHBIX CUCTEM U IMMOBEPXHOCTHBIX SIBJ'IeHI/II\/'I, HaBbIKH
COCTaBJICHHMSI CX€M IOJyYeHHs] AMCIIEPCHBIX CHCTEM C
[IPOTHO3UPYEMBIMHU CBOMCTBAMH.

Selected chapters of
colloid chemistry

When studying the discipline, knowledge of the basics of
colloidal chemistry as a science of optimization and
intensification  of  heterogeneous  chemical and
technological processes involving dispersed phases is
formed; ideas about molecular interactions and special
properties of phase interfaces, adsorption layers and their
influence on the properties of dispersed systems,
molecular-kinetic and optical properties of dispersed
systems, and their stability. Undergraduates learn to
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determine the properties of dispersion systems and their
stability depending on the composition of the dispersion
phases and conditions; they master the methods of studying
dispersed systems and surface phenomena, the skills of
drawing up schemes for obtaining dispersed systems with
predictable properties.

KII/ TK
IJ1/ KB
PD/OC

Nan 305
Nan 305
Nan 305

Hanoxumus

[ToHai oKy Ke3iHAe MarucTpaHTTap Ka3ipri 3aMaHFbI
HAaHOXUMUSHBIH ~ HETI3ri  TYCIHIKTEpPIH  MEHrepeni;
HaHOOOJIICKTEp MEH HaHOXYHelIepaiH KacHEeTTEepiHiH
KYPBUIBIMBI, MOJIIEP] KOHE ATy TOCUTIHEH TOYENIUTITiHIH
3aHJIBUIBIKTAPBIH aHBIKTAYbl YHpEHei; OeJImeKTepIiH
HaHOKYWJIepiHiH napaMeTpIiepin ecenTey/i;
HaHOJTUCTIEPCTI KyHenepaig ¢aza TY3yiHIH
TEPMOJAMHAMUKAJIBIK JKOHE KUHETHKAIBIK MapaMeTpiiepiH
ecenTeyi; 0OJDKaHATHIH KacueTTepi Oap
HaHOMAaTepHWaajap CHHTE3IHIH  ChI30achlH  KYPYHABI
yiipeHei.

Hanoxumus

B kypce IMCHUIIMHBI paccMaTpUBAIOTCS CTPYKTYPHI,
CBOWCTBA, METO/bl CUHTE3a U MIPUMEHEHNE HAHOYACTHIL U
HaHocucTeM. [Ipy M3ydeHUM OUCLUIUIMHBI MaruCTPaHTbHI
OCBaWBalOT 0a30Bble  TPE/ACTABICHHS COBPEMEHHOMN
HAaHOXMUMHHM; y4YaTCs  OMNpENesITh  3aKOHOMEpPHOCTH
3aBUCUMOCTH CBOMCTB HAaHOYACTHUI] U HAHOCHCTEM Ha MX
OCHOBE OT CTPYKTYpbI, pa3Mepa U crocoba MOJTy4eHHUs;
BBIUMCIISITh ~ TMapaMeTphl ~ HAHOCOCTOSHHUS ~ YacCTHII;
paccuuThIBaTh TEPMOJMHAMHYECKHE M KHHETHUYECKHE
napameTpsl (pa3000-pa3oBaHU HAHOJIUCIIEPCHBIX CHUCTEM;
COCTaBJSTh CXEMbl CHHTE€3a HAHOMAaTEepHaJOB C
MIPOTHO3UPYEMBIMHU CBOMCTBaMH.

Nanochemistry

The course of the discipline deals with the structures,
properties, methods of synthesis and application of
nanoparticles and nanosystems. When studying the
discipline, undergraduates master the basic concepts of
modern nanochemistry; learn to determine the regularities
of the dependence of the properties of nanoparticles and
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nanosystems based on them on the structure, size and
method of production; calculate the parameters of the
nanostate of particles; calculate the thermodynamic and
kinetic parameters of the phase formation of nanodisperse
systems; draw up schemes for the synthesis of
nanomaterials with predictable properties.

KII/ TK KZFHE | Kartel 3aTThIH [Mlowai oKy Ke3iHAE JMCCHUIATHBTI  KYPBUIBIMAAP ON 6
I1J1/ KB 305 (DU3HUKA-XUMHUSIIBIK | TYCIHITIHIH KQJIBIITACYBI dKOHE KATTHI 3T SBOJIIOIUSCHIHBIH ON 8
PD/OC FHETV | spomonmsice CHUTIATTBI Oenrinmepi maima Oonagsl. MarucrpanTrap ON9
305 MHKpPO-, M€30 - JKOHE MaKpOJICHIelaepaeri KaTThl
PhESM 3aTTapAblH  SBOJIOIMSIIBIK  YPAICIHIH  MOJACIBACPIH
305 TaNayabl;, KaTThl OeJIIeKTepHai Talgaydbl, CHHTE3ICYIl
JKOHE Al JalaHy Ikl MEHTepe/i.
®dusuko- [Ipu u3yueHnM AMCUUIUIMHBI TPOUCXOAUT (HOPMUPOBAHUE
XUMHYECKas MOHATHUS JUCCUMIATUBHBIX CTPYKTYP W XapaKTEPHBIX Y4epT
SBOJFOLIHS SBOJIIOIMH TBEPJIOTO BEIIIECTRA. MaructpaHTsl
TBEPJIOTO BEIIECTBA | OBJIAZICBAIOT HABBIKAMU ONPEACICHUS aHAIM3a MOjeel
3BOJIIOIIMOHHOTO TIPOIlecca TBEP/IOTO BELIECTBA HA MUKPO-
, Me30- ¥ MaKpOYpOBHSX; aHalu3a, CHHTE3a W
HCTOTb30BaHSI TBEP/IbIX YACTHIL
Physicochemical When studying the discipline, the concept of dissipative
evolution of solid structures and characteristic features of the evolution of
matter solid matter is formed. Undergraduates master the skills of
determining the analysis of models of the evolutionary
process of solid matter at the micro -, meso-and macro
levels; analysis, synthesis and use of solid particles
Kopmaran Monyawai carri | KII/ TK KOOHT | Koparan Ilon KypchIHAA CYABIH, ayaHbIH, TONBIPAKTHIH KSHE TYIITIK ON 6
OpTaHbIH asgKTaraHHaH 1171/ KB 304 opTaaarsl HIOTIHIUICPIH, TaFaMIbIK KOHE aybUIIApyallbLIbIK ON 8
XUMHUACHI Keilin 0ixim PD/0OC HAOOQS | oObekTiniepain OHIMJICPiHIH, OMOJIOTUSIIIBIK MaTepUaIap IbIH, ON 9
/XumMus axymsbl 304 XUMUSIIBIK TAJAYBl | TEOJIOTHSUIBIK OOBEKTIIEP/IiH ChIHAMANAPBIH ajy >KoHe
OKpy)KaroIel | KaoJerTTi: ChAEO ChlHAMaJlapblH  JalblHAAy, KOHLEHTpauusuay, Oediy,
cpenbl / ON 6,0ON 7, ON 304 TaJjay KapacTeIpbuiagbl. MarucTpaHTTap aHAJMTHUKAIBIK
Environmental | 8, ON9 LIWKIIH CaThUIAPBIH KY3€re achlpyia KOMBUIFaH Maceere

Chemistry

colikec 0OBEKTIEpAl 3epTTey SMiCiH TaHjayda, Tajjaay




/ Hocae
yCHELIHOro
3aBepuIeHus
Moy
o0yyarouuiicst
oyner:

ON 6, ON 7, ON
8,ON 9

/ Upon successful
completion of the
module, the
student will:

ON 6, 0N 7, ON
8,0N9

ChI30AChIH d31pJIeyie, albIHFaH HOTIKEICPl Talaay jKoHe
HMHTEpIIpeTannsIayaa Ky3bIpeTTITIKTI KAJTBIITACTHIPAIBL.

XUMAYECKUHN
aHaimu3 00bEKTOB
OKpY’Karolen
cpembl

B kypce IMCIUIIIMHBI paccMaTpPHUBAIOTCA MPOOOOTOOp U
MPOOOTIOATOTOBKA, KOHIEHTPUPOBAHUE U Ppas/ciicHHE,
aHallM3 BOJ, BO3JlyXa, IMOYBbI M JIOHHBIX OTJIOKCHHH,
MUIIEBBIX M CEIbCKOXO3SIHWCTBEHHBIX  MPOIYKTOB,
OMOJIOTHYECKUX MaTEepPHUaoB, TEOJOTHYECKUX OOBEKTOB.
MarucTpaHTh bopMHPYIOT KOMITETCHIIHH B
OCYIIIECTBIICHUU CTaJMi aHAMTUIECKOTO IHKIA, BhIOOpE
METOZIa WCCIIEAOBaHUS OOBEKTOB B COOTBETCTBUU C
MOCTaBJICHHON MpoOJIeMol, pa3pa00TKe CXEMbl aHau3a,
MPOBEICHUM AaHAIM3a M HH-TEPIPETAIUM TONTYYEHHBIX
pe3yJIbTATOB.

Chemical analysis
of environmental
objects

The course of the discipline covers sampling and sample
preparation, concentration and separation, analysis of
water, air, soil and bottom sediments, food and agricultural
products, biological materials, geological objects.
Undergraduates form competencies in the implementation
of the stages of the analytical cycle, the choice of the
method of object research in accordance with the problem,
the development of the analysis scheme, the analysis and
interpretation of the results obtained.

KIT/ TK
TJU KB
PD/OC

TSA
306
SMA
306
SAM
306

Tanmayasig
CMIEKTPOCKOMHSIITBIK
amicrepi

[onHai OKy Ke3iH/Ie MArHCTPAHTTap aTOM/IBIK-3MUCCHSIIBIK,
ATOMJIBIK-a0COPOIMSIIBIK  CIICKTPOMETPHS, PEHTICH/IIK
CIICKTPOCKOIHMSI,  MAaCC-CIICKTPOMETPHSI,  AJICKTPOHIBIK
MapaMarHuTTi JKOHE SAPOJBIK MArHUTTIK  PE30HAHC
omicrepine, consly imrane UK-, VK-, IMP-, [IMP - xone
MAacC-CIIEKTPJICPIH aXbIpaTyFa YHPEeHEeI.

CHOeKTpOCKOIMMYECK
We METOJIbl aHANIN3a

[lpu w3y4eHUM AMCUUILIMHBI MaruCTPaHTHI O0YYaroTCs
METOAaM aTOMHO-3MHCCHOHHON, aTOMHO-a0CcOpOLMOHHON
CIEKTPOMETPUH, PEHTICHOBCKOW CIIEKTPOCKOIMH, MaccC-
CHEKTPOMETPHH, JJIEKTPOHHOTO  TMAapaMarHUTHOTO U
SIIEPHOTO  MarHUTHOTO pEe30HaHca, B TOM  YHUCIE
pacumdpossiBate UK-, Y-, SAMP-, IIMP- u macc-
CIEKTPHI BEIIECTB.
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Spectroscopic
analysis methods

When studying the discipline, undergraduates are trained in
methods of atomic emission, atomic absorption
spectrometry, X-ray spectroscopy, mass spectrometry,
electron paramagnetic and nuclear magnetic resonance,
including decoding IR, UV, NMR, PMR and mass spectra
of substances.

KII/ TK
IJ1/ KB
PD/OC

DOH
307
HLR
307
ChMP
307

Hopinik eciMaikTep
XUMUSICHI

[ToH KypchIHIa ©CIMAIKTEPAIH XUMUSUITBIK KYPaMBbl, ©CIMIIK
TEKTeC OMONOTHSUIBIK OenceHnai 3aTTap, (PUTOXMUMHUSIIBIK
Tanmay Herizmepi KapacTelpbiianbl. [IoHml oKy kesiHme
MAarucTPaHTTap KYPBUIBIM — OMOJIOTHSIIBIK OCIICEHIITIKTIH
TOYCJAUIITIH  aHBIKTAyJbl, OWOJIOTHUSIIBIK  OEJICeHII
3arTapabl  OaFbITTaNFaH  i3[€y  YOIIH  ©CIMIIKTIH
KYHIBUIBIFBIH ~ OOJDKAyIBl; OCIMAIKTEPAIH XUMHSIIBIK
KYpaMblH  CamaJIblK  JKOHE  CaHJIBIK  aHBIKTAY]IbI;
OCIMJIIKTEP/IIH XUMUSIIBIK 3aTTapblH aHBIKTAYIbl, 06y,
QXKBIPATY B, COMKECTEHIIPYIl YHpEeHe .

Xumus
JIEKapCTBEHHBIX
pacTeHui

B Kypce OMCLUMINIMHBI paccMaTpUBAIOTCS XUMHYECKUN
COCTaB pAacTEHHH, OHOJIOTUYECKH AaKTUBHBIC BEIIECTBA
pacTUTENsHOrO MIPOUCXOXKICHHUS, OCHOBBI
¢uToxumuueckoro ananuza. [Ipu u3ydeHun AMCHUIIIMHEL
MarucTpaHThl yyaTcs ONPEAETATh 3aBUCUMOCTh CTPYKTYpa
— OHoNIOTHYEeCKas aKTUBHOCTB; IPOTHO3UPOBATh IEHHOCTh
pacTeHusl A HaNpaBJIEHHOTO IOMCKA OHMOJIO-TMYECKH
AaKTUBHBIX  BEIIECTB; TMPOBOJUTH KA4eCTBEHHOE U
KOJIMYECTBEHHOE ONpEJeNIeHHe XUMHYECKOTO COCTaBa
pacTteHuii;  OOHapyKuBaThb,  BBIIENATH,  Pa3IEIATh,
HWACHTU(PHULINPOBATh XUMHUUECKHE BEIIECTBA PACTCHUH.

Chemistry of
medicinal plants

The course of the discipline deals with the chemical
composition of plants, biologically active substances of
plant origin, the basics of phytochemical analysis. When
studying the discipline, undergraduates learn to determine
the relationship between structure and biological activity;
to predict the value of a plant for the directed search for
biologically active substances; to conduct a qualitative and
quantitative determination of the chemical composition of
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plants; to detect, isolate, separate, and identify plant
chemicals.

KII/ TK
TJ1/ KB
PD/OC

OHTP
308
PHTP
308
IChTP
308

OHEePKICINTIK
XUMUSITBIK-
TEXHOJIOTHSLITBIK
mporeccTepi

Ilorgi oKy  Ke3iHAe  MarucTpaHTTap  XUMISUIBIK
peaKTopIapAbl YITICY, KEKEIEreH JIIEMEHTTEPAl OKY
JKoHe jkobanay, THIMILTIKTI Oaramay, ONTHMH3AIHSIAY,
OHTAMIIBI XUMISUIBIK ~TPOIECTI TaHmay, MIHKI3aTThI
JafbIHIAY 9JIICI, PEaKIMSUIBIK KOCIaHbI 0Oy 9JIici JKoHE
XUMUSUTBIK-TEXHOJOTHSUTBIK  TIPOIIECTEP YIIIH MaKCaTTh
OHIM/II Oery caJachIHIAFBI KY3BIPETTUTIKTEP/Ti
KaJIBITITACTBIPATBI.

IIpomslnuIeHHBIE
XUMHKO-
TEXHOJIOTHYECKUE
IIPOLIECCHI

[lpu wM3ydeHNHM IUCHMIUIMHBI MarucTPaHTBl (OPMHUPYIOT
KOMITCTEHIINM B 00JIACTH MOJIETHPOBAHUS XUMHYECKUX
pEaKkTOpoOB, YTEHHS ¥ IPOCKTUPOBAHHUS OTHEIBHBIX
JJIEMEHTOB, OLEHUBaHUs 3(PPEKTUBHOCTH, ONTHUMHU3AIINY,
BHIOOpA ONTHUMAJIBHOIO XMMHMYECKOrO Ipolecca, MeToja
MOATOTOBKU CBHIPhs, METOAA pa3ZeieHUs PEeaKIMOHHON
CMECH W BBIJICNICHUS LEJIEBOTO IMPOMYKTA U XUMHUKO-
TEXHOJIOTHYECKUX TPOIIECCOB.

Industrial chemical
and technological
processes

When studying the discipline, undergraduates form
competencies in the field of modeling chemical reactors,
reading and designing individual elements, evaluating
efficiency, optimizing, choosing the optimal chemical
process, the method of preparing raw materials, the method
of separating the reaction mixture and separating the target
product for chemical and technological processes.

ON 7
ON9

TaramapIk
eHIMJIEp
XUAMMUSICHI /
Xumus
MHILEBBIX
pOU3BOACTSB /
Chemistry of
food production

Moayabai coTTI
asgKTaFaHHAH
Keiiin oiim
anyubl
Ka0J1eTTi:
ON6,0ON 7, ON
8,0ON9

KI/ TK
TJU KB
PD/OC

TH 304
PH 304
FCh 304

TaraM XUMHSACEI

[ToHai oKy Ke3iHAe MAarucTpaHTTap MakKpo - JKOHE
MHUKPOHYTPUEHTTEP/IIH TEXHOJIOT USUTBIK aFbIH/IAFbl, CAKTAY
XKoHe OYIiHY Ke3iHAeri aWHalyblH OOJDKayJbl IKOHE
AHBIKTAy/Ibl; TaMaK OHIMJIEPI MEH OHBIH IIHUKI3aThIHBIH
XUMUSIIBIK KYPaMBbIH aHBIKTAy/Ibl, K&XKETTI Kocraap MEeH
KAKCApTKBIIITapAbl ~ OJNapIAblH  KayilCi3miriH — eckepe
OTBIPBIT aHBIKTAY/Ib; MAKPO - )KOHE MUKPOHYTPHEHTTEPIIH
TEXHOJIOTHSJIBIK ~ aFbIHAAFbl  alHANYBIHBIH  CYJI0AChIH

KYpYZbl YHpEHeS.
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/ Hocae
yCHELIHOro
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Moy
o0yyarouuiicst
oyner:
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/ Upon successful
completion of the
module, the
student will:

ON 6, 0N 7, ON
8,0N9

ITumeBas xumus

[lpy wW3yYeHMH [OUCHMIUIMHBI MAaruCTPaHTBl  yd4aTcs
MIPOTHO3UPOBATh U BBIABIATH MNPEBPAILCHUAS MaKpo- U
MUKPOHYTPUEHTOB B TEXHOJOTMYECKOM TIOTOKE, IpU
XpaHEeHUH M TIOpYe; OMpPENeNsiTh XHUMHUYECKUH CcocTaB
NUIIEBOM MPOXYKIMH W €€  CBIPbS, OINpPENesITh
HE0OXOauMbIe MO0aBKH M YIYYIIATENH C Yy4EeTOM HX
0€30I1aCHOCTH; COCTABIISITH CXEMBI IPEBPAILICHUN MAaKPO- 1
MHUKPOHYTPUEHTOB B TEXHOJIOTHYECKOM MOTOKE.

Food chemistry

When studying the discipline, undergraduates learn to
predict and identify the transformations of macro - and
micronutrients in the technological flow, during storage
and spoilage; to determine the chemical composition of
food products and their raw materials, to determine the
necessary additives and improvers, taking into account
their safety; to draw up schemes for the transformations of
macro-and micronutrients in the technological flow.

KII/ TK
I/ KB
PD/OC

KZ0OS
306
SOS 306
MOS
306

Kasipri 3amanfbt
OpraHUKaIIbIK
CHHTE3

[IoH KypchIHIA XUMUSIIBIK CHHTE3/I1H HEeT13T1 9icTepi MeH
MocesieNiepi,  KOMIPTeK-KOMIpTeKTi  OaiiaHblcTapbly
naiiza 00y peakuusuiapsl, oJieUHUPIICY, HUITKIOKOCHLTY,
KOHJCHCAIUS, KaiTa TONTACTBIPY KapacThIPbLIAJIBL;
OpraHMKAJIBIK  CHHTE3  OicTepl  MEH  XUMHUSJIBIK
peakuusIapabpl 0ackapy Taciaaepl Urepiyiesi; XUMHUSIIBIK
peakuusuiap JKOJJIAphlH OOJDKay JKOHE OarbITTalFaH
CHUHTE3/[IH MYMKIHIIKTEpiH KaJIbINTACThIPY, KOWBUIFaH
MoceJlere CoWKeC OHTaWJIbl oJIcTi TaHjgay, CHHTE3
cr130aapbl MEH 9JIiCTEMEIIEPiH KAJBIIITACTRIPY.

CoBpeMeHHBIH
OpraHu4eCcKUi
CHHTE3

B kypce MAMCHMIUIMHBI paccMaTpUBAIOTCS OCHOBHBIE
MCTOAbI H HpOGJ’IeMBI XUMHUYCCKOI'0 CHUHTE3a, PCaKIUH
o0pa3oBaHus YTIAEPOI-YIIIEPOIHBIX CBsI3€El,
oJIe(MHUPOBAHMS, UIKIONPUCOEINHEHNS, KOHJCHCAIINY,
a TaKKe HEKOTOpbIE IEeperpynmnupoBKH. MarucrpaHTsl
OCBaMBAIOT METOJbI OPTaHMYECKOTO CHHTE3a U CIIOCOOBI
yOpaBieHUS XUMHYECKUMH PEakUusMH; (HOPMHUPYIOT
KOMIIETEHIINM MPOTHO3UPOBAHUS IYTEH XUMHUYECKHX
peakiMii ¥ BO3MOXXHOCTEH HAIIPaBIEHHOIO CHHTE34,
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Ucxoasd M3 CTPOCHUSA OPraHUYCCKUX BCIICCTB, BLI60pa
OIITUMAJIBHBIX MCTOIA, CXEMbl W MCTOAWK CHHTC3a B
COOTBETCTBUM C IIOCTAaBICHHOM HpO6J’ICMOI>i.

Modern organic
synthesis

The course of the discipline deals with the main methods
and problems of chemical synthesis, the reaction of the
formation of carbon-carbon bonds, olefination, cyl-
clopaddition, condensation, as well as some
rearrangements. Undergraduates master the methods of
organic synthesis and methods of controlling chemical
reactions; form the competence of predicting the paths of
chemical reactions and the possibilities of directed
synthesis, based on the structure of organic substances;
choose the optimal method, scheme and methods of
synthesis in accordance with the problem.

KI/ TK
T KB
PD/OC

TOLA
307
1ZPP 307
IFP 307

TaramMapIK
eHIMIepi
JIACTaFBIITAPBIH
aHBIKTAY

[ToH KypchIHAA HETI3ri Ha3ap TaMakK OHIMJICPiHIH HETi3ri
JTAaCTaHYIIBUIAPBIH, OJAPIBIH TaMaKKa TYCY >KOJJIApBbIH
JKOHE OJIap/bl aHBIKTAy OMICTEpiH 3epTTeyre OemiHeni.
[loHni oKy Ke3iHAe MarkucTpaHTTap a3bIK-TYJIIK eHiMIepi
MEH TaMakK MIMKi3aTTapblHAA JIACTAFBIITAPABIH OOIYBIH
XUMUSUIBIK ~ JKOHE  (DM3MKA-XMMHSUIBIK  IiCTepMEH
AHBIKTAy/bl,  a3bIK-TYJIIK  OHIMJIEpPI MEH  TaMmak
HIMKi3aTTapbIHBIH JKEKeJlereH JacTarbIIITAPBIH
CollKeCTeH TPyl YHpeHei.

Unentudukanus
3arps3HUATEIIEeH
MHULIEBON
MPOAYKIIHA

B kypce nucUUIUIMHBI OCHOBHOE BHHMMAHHE YAENSETCS
A3Yy4YEHUIO OCHOBHBIX 3arpsi3HATENE! MUIIEBON
NPOAYKLHHU, MyTeH UX MOMNAJaHUs B MUILY U METOJOB HX
oOHapyxeHus. [Ipu n3ydeHnn TUCIUTUITMHBI MaTUCTPAHTHI
y4yaTcsi BBIABJISITh HAJW4YUE 3arpsA3HUTENIEH B MHILEBOU
NPOAYKIIMK U THUIIEBOM ChIPhe XUMHUYESCKUMU U (DU3HUKO-
XUMHYECKAMHU METOAAMHU; UACHTU(UIIUPOBATH OTACIbHBIS
3arpsI3HUTEIIN MMUIIEBBIX MPOJTYKTOB U MUIIEBOTO ChIPbA.

Identification of
food pollutants

In the course of the discipline, the main focus is on the
study of the main pollutants of food products, their ways of
entering food and methods of their detection. When
studying the discipline, undergraduates learn to identify the

ON 6
ON 8




presence of pollutants in food products and food raw
materials by chemical and physico-chemical methods; to
identify individual pollutants in food products and food raw
materials.

KII/ TK ATOOZ | A3bIK-TYIK [oH TaraMm eHipici caylachlH/Ia KOPIIAFaH OpTara Kayirci3 ON7
I11/ KB hT 308 | enimuepin KY3BIPETTLTIKTI KaJBIITACTHIPYFa OarbITTAIFaH. ON9
PD/0OC ZTPPP | ennipyneri xacein | Maructpantrap Spirajoule TEXHOJIOTHSCHIH,
308 TEXHOJIOTHUsLIap MUKPOTOJIKBIHIBI ~ TEPMUSUIBIK ~ CTEPWIIACY[I, IKOFaphl
GTFP KBICBIMMEH OHJEY/i, TaMakK OHAIpiCIHIeri WMITyJIbCTi
308 9JIEKTp OPICiH 3epTTelai, TaMakK eHIMAEPIHIH camachiH
CEHCOPJILIK Oakpuiay oaictepid xkoHe XACCII xyliecin
MEHIepei.
3eneHble Hucuurnza HalpaBJcHa Ha (hopMupoBanue
TEXHOJIOI'U B KOMHCTCHHI/Iﬁ B O6HaCTI/I TN EBBIX IMPOU3BOJCTB,
IIPOU3BOJICTBE 0e30macHBIX JUIS OKpY’Karolled cpeapl. MarucTpaHThI
MUTIEBOH M3y4al0T TEXHOJOTHIO  Spirajoule, MHKpPOBOIHOBYIO
HPOTYKITHH TEPMHYECKYIO CTEPIIN3AINIO, 00pabOTKY MO BBICOKHM
JaBJICHHEM, UMITYJIbCHOE IEKTPHUECKOE MOJIE B TUILEBOM
MIPOU3BOJICTBE, OCBAUBAIOT METOBI CEHCOPHOTO KOHTPOIIS
KadecTBa nuieBod npoaykiuu u cucremy XACCII
Green technology The discipline is aimed at developing competencies in the
in food production | field of food production that is safe for the environment.
Undergraduates study Spirajoule technology, microwave
thermal sterilization, high-pressure processing, pulsed
electric field in food production, master the methods of
sensory quality control of food products and the HACCP
system
BapuatusTik nonaep /Bapuarusubie nucuuniaunnl/ Variable disciplines
[on 1/ducuurinnaa
1
[Ton 2//luciunanna
2
Koacion Moayabai coTTI BII/2KOOK | PP 208 | IlemaroruxaiubIk [lenarornkanblk ~ TOXKIpUOE  OKBITY  KOHE  OKBITY ON 4
NpakTUKaiap / | asKTaraHHAH BJI/BK PP 208 | mpakruka / o/licTeMECiHIH MPAKTUKAIBIK JIaFJbUIAPbIH KAJIBIITACTHIPY




[Ipodeccrnonans | keiin oitiMm BD/UC PP 208 MakcaTblHIA >Kyprizinemi. Bbym perre wmaructpanrTap
HbIE IPAKTHKK/ | aJyUIbI OakaaBpuarTa cabak ©TKi3yre TapThIIa bl
Professional Ka0J1eTTi: ITenaroruueckast Ilemarormyeckass NOpakTUKAa MOPOBOAUTCS €  LENbIO
practices ON 2, 0N 3, 0N MpaKTUKa (hopMHpOBaHUS  MPAKTUYECKUX HABBIKOB  METOJHUKH
4, ON 5, ONG, mpernoJiaBanuss M oOydeHHs. [Ipu 3TOM MarucTpaHThI
ON7,0N 8 MIPHUBJICKAIOTCS K IPOBEACHUIO 3aHATHI B OaKajaBpHare
Pedagogical Pedagogical practice is carried out with the aim of
/ Hocae practice developing practical skills in teaching and learning
YCHEHIHOro methods. At the same time, undergraduates are involved in
3aBepIIeHus conducting classes in a bachelor's degree
MOy KIl/ ZP 309 | 3eptrey 3epTTey MpPaKTUKACBIHBIH MAaKcaTbl MarucTpaHTTapaa 10 2,4 | ON2
obyuaromuiics JKOOK IP MPaKTUKACHI KociOM  JaWbIHABIK ~ TOHAEPIH  urepy  OapbhIChIHIA ON 3
Oynmer: I1JI/ BK 309 OMOJOTHSUTBIK ~ FBUIBIMIAP  CaNlaChIHAAFbl  FBUIBIMHU ON 5
ON2,0N3,ON |PD/UC RP 309 3epTTeylepAiH HErisri OarblITTaphlHA Ha3ap ayjaapy ON 6
4, ON 5, ONS, apKbUIBI ~ anfaH  OUTIMIEpiH, 1ICKepNIKTEpiH  JKOHE ON 7
ON7,0N 8 JIaFIBIIAPBIH TEPEHIETY JKoHE OEKITy OONBIT Ta0bIIa b, ON 8
UccnenoBarenscka | Llenbro  MccnenoBaTeNbCKOM — IPAaKTHKH  SIBIIAETCS
/' Upon successful s IPaKTHKA yrayOieHre ¥ 3aKperyieHHe Yy MaruCTpaHTOB 3HaHHH,
completion of the YMEHHUI M HaBBIKOB, MPHOOPETAEMBIX B XOJ€ OCBOCHHS
module, the TUCIHAIUINH  TPO(QECCHOHANIBHON TOATOTOBKH — ITyTEM
student will: (oKycHpOBaHUSI Ha OCHOBHBIX HANPAaBJICHUSIX HAYYHBIX
ON 2, ON 3, ON uccleIoBaHuil B cepe OMOIOTHIECKUX HaYK.
4, ON 5, ONBG, Research practice | The purpose of the research practice is to deepen and
ON7,ON 8 consolidate undergraduates' knowledge, abilities and skills
acquired in the course of mastering the disciplines of
vocational training by focusing on the main areas of
scientific research in the field of biological sciences.
Frinbivu- Moayasai caTTi MFE3XK/ | TarbuibiMaamanan | FeIbIMH-3epTTE€y  KYMBICBIHBIH ~ HETi3Ti  MAakcatsbl 24 1-4 |ON2
3epTTey asiKTaFaHHaH HHUPM | Ty M€H MarucTpiiik | MaruCTpaHTThIH FBUIBIMU KEHEC OTBIPBICHIHJA OEKITiIreH ON 3
JKYMBICHI/ KeifiH 01l1imM RWMS | nucceprauusiabl KOHE TaHJall AJlbIHFaH TaKbIPbINTAp OOWBIHIIA 3EpTTEY ONS
Hayuso- anymbl OpBIHAAYIBI KYMBICHIHBIH  Ma3MYHbl  MeH ¥I>'IBIM{[aCTLIpLIJIyLIHa ON 6
HCCIIENOBATEND Ka0JeTTi: KaMTHUTbBIH KOHBITATHIH  3aMaHayH TalanTapra COHKEC —FBUTBIMH ON7
ckan pabotal ON 2, ON 3, 0N MaruCTPaHTTBIH 3epTTey JKYPrizy OO TaObLIA B ON 8
5, ON6, ON7, ON FBUIBIMU-3EPTTEY ON9

Research work

8,0ON9

JKYMBICBL




/ locae
yCHeuHoro
3aBepuIeHus
MOJYJIst
o0yyarouuiicst
oynaer:

ON 2, ON 3, ON
5, ON6, ON7, ON
8,0N9

/ Upon successful
completion of the
module, the
student will:

ON 2,0N 3,0N
5, ON6, ON7, ON
8,0N9

HaquO- OcHOBHOI OEJIbIO Hay‘lHO-HCCHCILOBaTCHLCKOﬁ pa6OTLI
HUCCIICO0OBATCIbCKAA | ABIACTCS IIPOBEACHUC MaruCTpanToM HaY4YHOT'O
pabora HCCIIEIOBaHMsI N0 W30paHHOW W YTBEpKIECHHOH Ha
MarucCTpaHTa, 3aCCaaHuHnu y‘IéHOFO COB€Ta TEMATUKE B COOTBETCTBUU C
BKJITFO4Yast COBPEMCHHBIMHA TpGGOBaHI/IS[MI/I, NpEABABIIICEMBIMU K
IIPOXOKICHUE OpTaHU3AINH U COACPKAHUIO UCCIICIOBATEIHCKON PabOTHI.
CTaXXUPOBKU u

BBIIIOJTHCHUEC

MAarucTepcKomn

JICCepTaluu

Research work of a | The main purpose of the research work is to conduct a
master student, | scientific research by a master's student on the topics

including internship
and writing  of
Master's thesis

selected and approved at a meeting of the Academic
Council in accordance with modern requirements for the
organization and content of research work.

KopbITbIHIbI M/PK/ | Maructpiik 12
arrecrauus/ Ou3M][ | muccepranusHbl
Urorosas WDMT | pacimzey xkoHe
arrecranus/ Kopray
Final Odopmienne u
certification saluuta 5
MarucTepcKomn
JIAccepTaluu
Writing and
defending Master's
thesis
UTOro 120







