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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYPacCTBIPBUIAILI. JJICKTUBTI TOHACP KaTaJOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOHJIEP Ti31MIH YKOHE OJIAP/BIH KBICKA CHITATTaAMAChIH KapaCThIPAIbI.

MaructpaHT MaMaHIBIKTapJbIH MIHJIETTI KOMIIOHEHT/’KOFapbl OKY OpPHBI
KOMITOHEHTIHIH  TIOHJIEpIH MEHTepyMEeH KaTap, YCHIHBUIBIN OTBIPFaH TaHIAy
OOMBIHIIIA ITOHIEP/I1 TaH IAIl aTyhl THIC.

ONeKTUBTI TOHJAEPJl TaHJayFa »JJBai3ep KeHec Oepeai. Maructpant
sBaif3epMeH Oipyiece OTBIPBIN, MArUCTPAHTTBIH KEKE OKY JKOCIApbhIH Kypy YIIiH
MIOHJIEPTe JKa3bLTy HBICAHBIH TOJITHIPAIbI.

Kypmerti Maructpant! biniM 0Oepy TpaeKTOPHSICHIHBIH OIPTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3qiH OoJialllakTa MaMaH peTIHJE KOCIOM JallbIHABIFBIHBI3/IBIH
JEHIeiiHe BIKMaJI €TETIHIH €CTE€ CAKTAYbIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX JUCHUIUIMH, KOTOPBIA MpEACTAaBISIET COOON CHCTEeMaTU3UPOBAHHBIM
MepeveHb TMCLUUILIMH KOMIIOHEHTA MO BEIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / By30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JJI U3YUEHUS JUCIIUILIMHBI KOMIIOHEHTA IO BBIOOPY.

KoHncynpTamnuu mno BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM MAarucTpaHT 3aloJjHsAeT (popMy 3alIMCH HA TUCUUIUIMHBI Ui cocTtaBineHus UYII
(MHAMBUAYATBLHOTO YYEOHOTO IJIaHa).

VYBaxkaemble MarucTpaHtbl! BakHO NOMHHTB, 4YTO OT TOIO, HACKOJBbKO
MpPOJyMaHHOW M 1enocTHOM Oyaer Bama oOpa3zoBarenbHas TPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHaabHOM MOArOTOBKH, Kak Oy IyIIero CueualucTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enroliment form for disciplines for making up an IEP
(individual study plan).

Dear Master's students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and
integral your educational pathway will be.



CemecTp 00iibIHIIA 3JIEKTUBTI MOHAEPAi 001y /

Pacnpenesnenue 3J1eKTUBHBIX TUCHUILINH Mo cemecTpam / Distribution of elective

COUTSES by semester

Kpenutrep | Axkagemus
caubl / JIBIK
Kon-Bo Ke3eH/
[Monnin ataysl / HaumenoBanue nucuminasl / The name of the discipline KPEIUTOB/ Axan
Number of | mnepuoxn/
credits Academic
period
ApHaiibl MakcaTTap YiIiH 1met Tt / THOCTpaHHBIN S3bIK IS CICIIHATbHBIX
ueneii/ Foreign language for specific purposes
5 1
Ickepnik putopuka / JlenoBast putopuka / Business rhetoric
3eprreyaiH  (U3MKA-XUMUSIIBIK ~ oficTepi /  DU3NKO-XUMUYECKHE  METOJIbI
nccnenoBanms / Physicochemical methods of research 5 2
XUMHUSIaFbl  CTaTHCTHKANBIK oxicrep / CTaTUCTHUECKHE METOIbl B XUMHHU /
Statistical methods in chemistry
Wurepuer Texnosnoruu / MaTepHeT TexHomorusapsel / Internet technology
CoBpeMeHHBIE TEXHOJIOTMM ympaBieHusi mpoektamu / KobGamapnsl
OackapyablH Kasipri texHomorusckl / Modern technologies of project 5 2
management
IT-cepsuc menemxment/ I T-cepBuc menemkmenTi / 1 T-service management
OpraHukanblk XUMHUSHBIH Ka3ipri wmocenenepi / CoBpeMeHHbIE MPOOIEMBI 5 2
oprannueckoi xumun / Modern problems of organic chemistry
Kazipri OeiiopraHUKaIbIK XMMUSHBIH TeHICHIMsIAphl / TeHICHIIMH COBPEMEHHOM
Heopranudeckoi xumun / Trends in modern inorganic chemistry
AHaTIMTUKANBIK ~XUMUSHBIH — TaHAaydbl Tapaynapsl / V30paHHble TiaBBI 4 2
ananutuueckoit xumuu / Selected sections of analytical chemistry
KoumouaTelk, XUMUSIHBIH TaHAAyJbl Tapaysiapbl / V30paHHbIe TTaBbl KOJJIOWIHOW
xumui / Selected chapters of colloid chemistry
Hanoxumus / Hanoxumust / Nanochemistry 5 3
KatTel 3aTThiH (QU3MKa-XUMUSUIBIK 3BOTIONUACH / DU3UKO-XUMUYECKAsT SBOIFOLIHS
TBepaoro Bemecta / Physicochemical evolution of solid matter
Kopmaran oprafgarsl 0OBEKTiNEPiH XUMUSIIBIK Tannaybl / XUMUYECKHN aHAIIN3 6 3
00bekTOB oKkpysxatomieii cpensl / Chemical analysis of environmental objects
Tamak eHIMIEpiH OHAIPYJETi XUMHIIBIK TpoliecTep / XUMHUYECKHE MPOILECChl B
mpoun3BoACTBe mumieBoi nmpoaykituu / Chemical processes in food production
TanmayablH ceKTPOCKONHSIIBIK dicTepi / CeKTPOCKONMYECKUE METOIbI aHAIN3a 6 3
/ Spectroscopic analysis methods
Kazipri 3amanfel opraHukanblk cuHTe3 / COBpeMEHHBIH OpraHMYecKuid cUHTE3 /
Modern organic synthesis
Hopinik ecimuikrep xuMusicsl / Xumusl JiekapcTBeHHBIX pactenuit / Chemistry of 4 3
medicinal plants
TaraMIbIK ©HIMJIEPI JIACTAFBIIITAPbIH aHBIKTAY / VmeHTHudUKAIUS 3arpsa3HUTEICH
nuieBor npoaykuuu / Identification of food pollutants
OHEPKOCINTIK  XUMUSUIBIK-TEXHOJIOTHSIIBIK ~ mpouecctepi  /  [IpombliienHsie 4 3

XUMUKO-TeXHoJornyeckue mnpouecchl / Industrial chemical and technological
Processes

ABBIK-TYJIIK OHIMJEpIH OHJAIpYyJIeri »achbll TeXHosorusuiap / 3erneHble
TEXHOJIOTUU B MPOM3BOJCTBE muiieBoi mpoaykuuu / Green technology in
food production




1 1 oKy KbUIBIHA APHAJIFAH YJIeKTHBTIK MIH/EP / DJIeKTHUBHBIE TUCHUIIMHBI 115 1 roga odyuenus/ Elective courses for

year 1

Apnaiivt makcammap ywin wem mini / Hnocmpannwtii a3vik ona cneyuanovuvix yeneii/ Foreign language for specific purposes

Oky maxcamul / Yueonan yenv/ Purpose

Korapbl OKy OpHBIHaH KeHiHri Oimim Oepy
OarmapiiamMachl MIEHOEpiHIE MIET TUTIH MEHTepy
JaFIbUIAPBIH OJ[aH 9pi KaIBIITACTHIPY.

JanbHeiiee GopMUpOBaHUE HABBIKOB BIIAICHUS
WHOCTPAaHHBIM SI3BIKOM B paMKax HW3ydaeMou
00pa3oBaTeNbHONW MPOTPAMMBI TTOCIIEBY30BCKOTO
o0y4eHwusl.

Further development of foreign language proficiency
skills on the studied Master educational program.

Oxvtmy nomuoiceci / Pezynomamet 00yuenusn / Learning

outcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJIylbLiap

-apHalibl  oneOuerTepi
TUTIHAET] apHaibI
JaFAbUTapbIH MEHTepeIi;
- apHaibl Koci0H JIEKCUKA MEH TePMUHOJIOTUSHbI
OineTin Oonajwl;

- IIeT TUIHAE Ka3y, COHBIH  IHIHJE
aKaJIeMUSUTBIK JKa3y JIaFIbIIapbIH MEHIEpPei;

- KociOM OarbITTarbl CypaKTapfa aybl3lla >KoHe
*az0arna sxayar oepei;

- OKalmbl KOCINTIK  CUNATTaFrbl
THIHJAY JaFIbUIAPbIH MEHTepe/Ii.

OKy, Tajjmay, IIeT
MOTIHIEPAL aynapy

MOTIHAEP I

ITocne  ycmemHoro  3aBeplieHMsi  Kypca
o0yuarmuecs OyayT

-BJIaACTh HaBBIKaMH YTCHUA CHGIII/IaJII)HOI\/JI
JUTEpaTyphl, aHalu3a, I[epeBoJa HHOSI3BIYHBIX
CIELITEKCTOB;

-3HaTh CHeLUaNIbHYI0  NPO(EecCHOHATBHYIO

JICKCUKY U TCPMUHOJIOTHIO,

-BJIaJICTh HaBBIKAMU WHOSI3BIYHOTO MHUCHMa, B TOM
YHCIIe aKaJeMHYECKOTO ITUChMa;

- YCTHO M TMHCBMEHHO OTBEYAaThb Ha BOMPOCHI
npo¢eCcCuOHAIBLHON HaIPaBIECHHOCTH;
-BIIaJIeTh ~ HaBBIKAMHU  ayJAHPOBAHUS
o01IenpoeCCHOHAIBHOTO XapaKTepa.

TCKCTOB

After successful completion of the course, students
will

master reading skills of special literature, analysis,
translation of professional texts;

know special professional lexis and terminology;
master writing skills in a foreign language, as well as
academic writing;

orally and in writing answer the questions on
professional themes;

master listening skills on the general professional
texts.

Kypcmuoiy kbickawa mazmynst / Kpamxkoe codepircanue Kypca/ Course summary

Professional terminology. Reading special texts.
Academic writing (articles, essay, resume etc).
Scientific style. Reading and translating
scientific articles. Listening and speaking on
professional themes, general topics etc.

Professional terminology. Reading special texts.
Academic writing (articles, essay, resume etc).
Scientific style. Reading and translating scientific
articles. Listening and speaking on professional
themes, general topics etc.

Professional terminology. Reading special texts.
Academic writing (articles, essay, resume etc).
Scientific style. Reading and translating scientific
articles. Listening and speaking on professional

themes, general topics etc.

bazoaprama scemexwici / Pykoeooumens npozpammer/ Programme manager

C.C.KabaeBa

C.C.Ka0OaeBa

S.S.Zhabayeva.




Ickepnik pumopuka / /lenosaa pumopuxa / Business rhetoric

OKy makcamul / Yueonan uenv/ Purpose

Kacibu ic-opekeTTiH opTypJli cajaiapbiHaa
JUHTBUCTUKAIIBIK, 9JICYMETTIK-MOJICHH,
MOJICHUAPAJIBIK, 1CKEPJIIK OaiJIaHBICTHI
KaMTaMachl3 €Ty YIIiH iCKepIIiK KapbIM-KaThIHAC
KE31H/Ie JIMHTBUCTHKAJIBIK O1J1IM JKyHeciHae
KOCiOM KY3BIPETTUTIKTI KAJIBIITACTHIPY.

dopmupoBaHue NpodhecCHOHAIBHBIX KOMIETEHIUIH
B CUCTEME JIMHIBUCTUYECKUX 3HAHUH B JECIIOBBIX
OTHOILLICHMSIX JUIsl 0OecrieueH sl I3bIKOBOM,
COLIMOKYJIBTYPHOU, MEXKYJIbTYPHOH, 1€JI0OBOMI
KOMMYHUKAIH B Pa3JIMUHbIX chepax
npodeccnoHaTbHOM

JESTEIIbHOCTH.

Formation of professional competencies in
the system of linguistic knowledge in
business relations to ensure linguistic,
socio-cultural, intercultural, business
communication in various areas of
professional activity.

Oxvtmy nomuoiceci | Pezyiomameut o0yuenus | Learning outcomes

KypcTbl coTTi asiKkTaraHHaH KeiliHn
OiTiManymsLIap

- coillIey KOMMYHUKAIIUSCHI MPAKTUKACHIH/IA
Ka3akK o/1e0u TUTiHIH HEri3r1 OpOIMUSIIBIK,
JICKCUKAJIBIK, TPAMMATHKAIIBIK HOPMaJIaPbIH
KOJIJJaHaIbI,

- aJFaH OUTIMI MEH JaFAbUIapblH TOXipudeae
YKOHE KYHJITIKTI eMip/ie maijananasl;
-~TULAIK O1pIKTEpl KONIaHy IbIH TYPBICTHIFbI,
TIOJIIIT1, OPBIHABUIBIFBI TYPFBICHIHAH TAJAAMN/ b,
- Ka3ipri casicu, SJKOHOMHUKAJIBIK KOHE MOJICHU
opTajia Ka3ak TUTiHIH jka30allia xoHe aybI3Ila
HET131H MEHTepy JCHreliH KopceTe .

IlocJie ycnemHoro 3aBpepiieHust Kypca
o0yuarmuecs OyayT

- IPUMEHSATH B IPAKTUKE PEYEBON KOMMYHHUKALIUH
OCHOBHBIE Op(hodNIHYEcKHe, JIEKCHIECKHUE,
rpaMMaTH4YeCKHE HOPMbI Ka3aXCKOTO
JIUTEPATYPHOTO SI3bIKA;

- HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTUYECKOMN AESITEIbHOCTU U TIOBCEJHEBHOU
KHU3HU;

- aHAJIM3UPOBATH S3bIKOBBIE EUHUIIBI C TOUKU
3peHus NPaBUIbHOCTH, TOYHOCTH, YMECTHOCTHU
ynotpeOaeHus.

- IEMOHCTPUPOBATh YPOBEHb BIIAJICHUS
MMCBMEHHBIMU U YCTHBIMHM OCOBAMH Ka3aXCKOI'O
A3bIKa B COBPEMEHHOM MOJIUTHYECKOH,
9KOHOMMUYECKOH U KYJIbTYPHOHU CpeJE.

After successful completion of the
course, students will be

-applies in the practice of speech
communication the basic orthoepic,
lexical, grammatical norms of the Kazakh
literary language;

-uses the acquired knowledge and skills in
practice and everyday life;

-analyzes linguistic units from the point of
view of correctness, accuracy,
appropriateness of use.

-demonstrates the level of proficiency in
written and oral wasps of the Kazakh
language in the modern political, economic
and cultural environment.

Kypcmoiy kbickama mazmynot | Kpamkoe codepacanue kypcal Course summary




YATTHIK KaJpiiap - MEeMJIEKeTTiH Heri3i. JKymbic

KYHIH >kocnapiay. JKyMbIC anTachkIH kocmapiay.

HannonansHble Kaapbl - OCHOBA rOCyapCTBa.
[InanupoBanue paboyero AHs.

National cadres are the foundation of the
state. Planning a working day. Planning the
work week.

Tin MoeHHETIH TaMbITy OarbITTaphl. JKoFapsl
OUTiMI MaMaHHBIH COMIICY MOJICHHETI.
Conempecy - ce3 0ackl. Ickep ajaMHBIH coitiey
ctuni. Iccanapna. Keniccesnep. Pecmu ctuinbiin
JKAJIIbI CUMTaTTaMachl. PecMu cTuibaig
KaJIBINITACybl. PecMU CTHIIBIIH TITIK
epeKmemkTepi. [CKepIliK KaTbIHACTapIbIH
typiepi. Kazakcran PecryOnukachiHaarsl
pecmu Mepekenep. Kazakcran
PeciryOnmukachbIHBIH MEMIICKETTIK KbI3METI.
MemJieKkeTTiK KbI3MET npuHIHUNTepi. Kpl3mMeTTik
xarTap. KeI3MeTTiK XaTTapIbiH Ma3MyHbI MCH
MakcaTbl. MEMJIEKETTIK TUIIET] pecMu
KaOpugaynap. Pecmu keznecynep. Pecmu
Ke3j/ecy xocmnapsl. Pecmu ke3necynepaeri
KyKaTrTap/bl paciMaey. JUmioMaTusiTbiK
KaTbIHAC. 3aH aKTUIEPiH MEMJICKETTIK Tijie
konaany. Kazakcran PecriyOnukachiHbIg
Kouctutynuscsl.

[InanupoBanue padodeit Henenu. HampasieHus
pa3BUTHSA A3BIKOBOM KyJIbTypbl. KynbTypa peun
CIELMAINCTA C BBICHIMM 00pa30BaHUEM.
[IpusercTBHe - 3TO TIIaBHOE €10BO. CTHIIB peun
JIEJIOBOTO YesoBeKka. B koMaHIupoBKe.
[IeperoBopsl. Ob111ee onrucanne oOPUIHATBLHOTO
ctuis. DopmupoBanue opUIUATBEHOTO CTHIIS.

JIuareuctryeckue QyHKIHA OPUIUATEHOTO CTHIIS.

Tuns! nenoBsix oTHOMIEHUH. OduranbHbe
npa3aHuku B Peciy6nuke Kazaxcras.

I'ocynapctBenHnas ciyx6a Pecny6onuku Kazaxcran.

[IpuHIMIBI TOCYTAPCTBEHHOM CITYKOBI.
CayxeOnble mucbMa. CoJiepkaHue U Lenb
ciykeOHbIX tuceM. OdunnanbHble TPUEMbI Ha
rOCyJJapCTBEHHOM si3blke. OQHIIMaIbHbIE BCTPEUH.
[Tnan odunmansHoM BcTpeun. OdopmiieHne
JOKYMEHTOB Ha O(pMLIMAIBHBIX BCTpeUax.
Jurmiomarnueckue otHomeHus. [Ipumenenne
3aKOHOJATEIBHBIX AKTOB HA FOCYIapCTBEHHOM
s3pike. Koncrutynusa Pecriybnuku Kazaxcran.

Directions for the development of
language culture. Speech culture of a
specialist with higher education. Greeting
is the main word. Business man speech
style. On business trip. Conversation.
General description of the official style.
Formation of the official style. Linguistic
features of the official style. Types of
business relationships. Official holidays in
the Republic of Kazakhstan. State service
of the Republic of Kazakhstan. Civil
Service Principles. Service letters. Content
and purpose of service letters. Official
receptions in the state language. Official
meetings. Official meeting plan.
Registration of documents at official
meetings. Diplomatic relations.
Application of legislative acts in the state
language. Constitution of the Republic of
Kazakhstan.

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunsl/ Course features

Kagenpansiy punuangapsinaa cabak eTkizy,
TOXKIpUOen MaMaHap/bl HIaKeIpy, OU3HEC,
MEMJIEKETTIK KbI3MET OKUIZAepIMEH iICKepH
Ke37eCcyJiep OTKI3y KoHe T.0. CUTIaTTaIa Ibl.

IIpoBenenue 3ansaTuil Ha puIManax xKagpenpsl,
MPUTTTAIICHUE CIICHUAIUCTOB-IIPAKTUKOB,
MIPOBE/ICHUE JICIIOBBIX BCTPEY C MPEACTABUTEIAMU
Ou3Heca, rocy/1apCTBEHHOU CITyKObI U JIp.

Conducting classes at the branches of the
department, inviting practitioners, holding
business meetings with representatives of
business, public service, etc. is reflected.

bazoapnama scemexuiici / Pykoeooumens npozpammul/ Programme manager

Hocosa A.T.

‘ Hocopa A.T.

Dossova A.T.




3epmmeyoin uzuxa-xumusnvix 20icmepi / Quzuxo-xumuueckue memoowt uccinedosanus / Physicochemical methods of research

OKy makcamut / Yueonan yenv/ Purpose

(bu3MKa-XUMUSIIBIK 3€PTTEY 9IICTEpi cajachbIHIa
OUTIM  anmymIbUIApJbIH  KOCIOM  KY3BIPETTUIIrH
KaJIBIITACTBIPY

(dhopMupoBanue npodeccHoHATBEHBIX
KOMIIETCHIIMI OOydJarommxcs B 00iacTu
(U3HKO-XUMHUYECKUX METOJIOB MCCIICIOBAHUS

formation of professional competencies of students
in the field of physical and chemical research
methods

Oxvtmy

namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

Kypcersl CTTI KeliH
OimiManymbLIap

-TalaayablH (U3HKA-XUMUSIIBIK OICTEPiH
KOJI/IaHa OTBIPBIN 3€PTTEY KYPrizy;

-aCHanThIK TaJIay bl KOJIJIaHa OTHIPHIIL,
3epTTEY/iH OHTANIbI 9/1iCi MEH 9/licTeMeciH
TaHzuay;

-3epTTEeY/1iH ANEKTPOXUMHUSIIBIK, ONTHKAIBIK,
XpoMaTorpadusUIBIK 91iCTepi HEeTi31H/e canalbiK
KOHE CaHBIK TaJAayabl )KY3€re achIpy;

-TaNay AbIH (PU3UKA-XUMUSIIBIK SICTEPIH
KOJIJJTaHa OTBIPHII, aJIbIHFaH 3epPTTEy
HOTHKEJIEPIHIH TYPBICTHIFBIH TYCIHAIPY JKOHE
Oaranay

asiKTaraHHaH

ITocae ycnemHoro 3apepuieHust Kypca
o0yuarmuecs OyayT

-IPpOBOJUTH HCCICAOBAHUC C IMPUMCHCHUCM
(U3UKO-XUMHUYECKUX METO/I0B aHAJIHN3a;
-o0upaTh ONTHUMAIbHBIN METOJ, "
METOAMKY HCCIEJOBaHUS C HPUMEHEHHEM
MHCTPYMEHTAJILHOTO aHAJIN3a,

-OCYLIECTBIISITh KadyeCTBEHHBIN H
KOJIMYECTBCHHBIN aHaIu3 Ha OCHOBEC
3JIEKTPOXUMHUYECKHUX, OIITHYECKHX,
XpomaTorpaduueckux METOI0B
HCCIICIOBAHNS,

-AHTEPIPETUPOBATD u OLICHUBATH
JIOCTOBEPHOCTh  MOJIYYEHHBIX PE3YJIbTATOB

UCCIIEIOBaHUsI C TpUMEHEHUueM (PU3UKO-
XMMHYECKHX METOJOB aHAIN3a

After successful
students will be
-conduct research using physico-chemical methods
of analysis;

-select the optimal method and methodology of
research using instrumental analysis;

-perform qualitative and quantitative analysis
based on electrochemical, optical, chromatographic
methods of research;

-interpret and evaluate the reliability of the
obtained research results using physico-chemical
methods of analysis

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

dusuka-XUMHSUIIBIK ~ 3epTTeynep,  acmanteik | JlocTikenuss Hayku B obOnactu  ¢usuko- | Achievements of science in the field of physical
Tangay OMicTepi  CadachIHAAFbl  FBUIBIMHBIH | XUMHUYCSCKHX ucciaenosanuii, | and chemical research, instrumental methods of
KeTicTikrepi. DU3MKA-XUMUSUIBIK —TaJJIayJIblH | HHCTPYMEHTAIBHBIX ~ MeToJoB  aHanu3a. | analysis. Application of new methods of physico-
’KaHa OJiCTepiH KoijaHy ¢usnkanelk d>xoHe | [I[pumeneHne HOBBIX MeromoB  ¢usmko- | chemical analysis Features of physical and
(bU3HKa-XUMUSITBIK Tanuay OMICTEPiHIH | XUMHUYECKOTO aHam3a Oco6ennoctu | physico-chemical methods of analysis.
epekienikrepi. PU3NKa-XUMUSUTBIK dicTepaiH | pusndeckux u pusuko-xumuueckux meroaos | Classification of  physico-chemical —methods.
KikTenyi. Tanaay HOTHXKeNEpiH eHJey SicTepi. | aHAIN3a. Knaccudukanus ¢msuko- | Methods for processing the analysis results.
DIEKTPOXUMHUSITBIK amicTep. TanmayaplH | XHMHYECKUX MeTOm0B. Metoasl obpabotku | Electrochemical methods. Optical methods of
ONTUKAIBIK  omicTepi.  XpomaTorpadusuiblK | pe3y/ibTaToB aHaimu3a. Jnekrpoxumuueckue | analysis. Chromatographic methods of analysis.
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Tajmay 9Micrepi.

Meroasl. OnTuyeckue METOAbl aHallu3a.
Xpomarorpaguueckre MeTo/1bl aHATN3a.

Hocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

Kopmaran opranarel 00bEKTIIEPAIH XUMHUSITBIK
tannaysl, TangayaplH CIEKTPOCKOIHUSIIBIK
omictepi, TaraMIbIK ©HIMJIEP] JaCTaFbIIITAPBIH
aHBIKTAY

XHUMHYECKUH aHaIM3 00BEKTOB OKPYIKAIOIICH
Cpelpl, CrexTpocKon1uecKue METO/IbI
aHanuza, HMnentudukauus 3arps3HHUTENCH

MHILEBON TPOAYKLUHU

Chemical analysis of environmental objects,
Spectroscopic analysis methods, Identification of
food pollutants

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hproxk O.B.

| Dryuk O. V..
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Xumuaoazel cmamucmuxanvlk 20icmep / Cmamucmuyueckue memoowt 6 xumuu / Statistical methods in chemistry

OKy makcamut / Yueonan yenv/ Purpose

XUMUSITBIK IKCIIEPUMEHTTEP JIepeKTepiH | (opMHUPOBaHHE npodeccuonanpubix | formation of professional competencies of students
CTaTUCTHKAIBIK  OHJCY  cajachlHAa  OuIiM | KommereHimii oOyuaromuxcs B obOmactu | in the field of statistical data processing of
ATy IIBLIapABIH Kacion KY3BIPETTEPiH | CTATUCTUYECKOM 00paboTku nanHbIX | chemical experiments
KaJIBINTaCThIPY XMMHYECKHX IKCIICPUMEHTOB

Okbimy namuoiceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Iociie ycnmeurHoro 3apepuieHusi Kypca After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

-3epTTey JKYPri3y Ke3iHJe aJblHFaH FbUIBIMU
HOTIDKEJIEPre CTAaTHCTUKAIBIK TAJAAY JKYPri3y;
-aJIBIHFaH FBUIBIMU 3€pTTEYJIEPAiIH HOTHKEIEPIiH
CTaTUCTHKAJIBIK TAJIAy ACPEKTepiMEH
rpaduKaibIK TYpJle YChIHY;

-3aMaHayH CTaTUCTHKAIBIK Oarmapiamanapiabl
naiinanana oteipblin, [1K-1e XUMUSIIBIK
CTaTUCTUKA SJICTEPIH KOHE CTATUCTUKAIIBIK
Tanjgay TOCUIIEPiH MEHTepy;

-aJIBIHFaH HOTHKEIEP/IiH IIBIHANBUTBIFbIH
Tanjay, TYCIHAIpY 'KoHe Oaraaybl Ky3ere
aceIpy

-IIPOBOJUTH CTATUCTUYECKUI aHaIu3
MOJYYEHHBIX HAYYHBIX PE3yJbTaTOB IIPH
MIPOBEACHUU UCCIIEI0BAHHI;

-TpaYeCKH  TMPEACTABIATh  MOJyYCHHBIC
pe3yabpTaThl  HAy4YHBIX  HMCCIEIOBAHUM  C
JTAHHBIMU CTATUCTUYECKOTO aHAJIN3a;
-BJa/IETh METOJAMU XUMHUYECKON CTaTUCTUKHU
u crocodamMu CTaTHCTUYECKOro aHalu3a Ha
I[IK ¢ wucnonb30BaHHEM  COBPEMEHHBIX
CTATUCTUYECKUX TIPOTPAMM;

-OCYLIECTBIISITh AHAIU3, WHTEPIPETALUIO0 U
OLICHKY JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yabTaTOB

-conduct a statistical analysis of the obtained
scientific results when conducting research;
-graphically present the results of scientific
research with statistical analysis data;

-master the methods of chemical statistics and
methods of statistical analysis on a PC using
modern statistical programs;

-analyze, interpret and evaluate the reliability of
the results obtained

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Kazipri xumusagarbl MaTeMaTHKaJbIK OSIiCTep
KOHE CaHJBIK  aKmaparThl ajay  QicTepl.
Cratuctukanelk  Oakpiiaynap.  CTaTHKaIbIK
KUBIHTBHIK JKOHE TOITACTBIPY, OHBIH HETI3Jepi.
CTaTUCTHKANBIK AaKMapaTThl KECTeNK >KOHE
rpaduKabIK  TypAe VCbiHY. CTaTUCTHKAIBIK

Maremaruueckre METOAbl B COBPEMEHHOM
XAMUH u CIIOCOOBI MOJTy4YEeHUS
KOJINYECTBEHHOM nH(pOpMALIHH.
Cratuctuueckue HadOmomenust. CraThdeckas
CBOJAKAa M TPYyNIUPOBKA, €€ OCHOBAHUSI.
Tabnmuunoe u Tpaduyueckoe MpeacTaBICHUS

Mathematical methods in modern chemistry and
methods for obtaining quantitative information.
Statistical observations. Static summary and
grouping, its bases. Tabular and graphical
representation of statistical information. Statistical
aggregates and the sample method. Basic statistical

KUBIHTBIKTAp KoHe IpikTey oaici. Herisri | cratuctuueckoit undopmanmu. | parameters. Statistical study of the dynamics of
CTaTHCTUKAIBIK TapaMeTpiiep. KyobuibicTapasiH | CTaTucTudeckue COBOKYITHOCTH u | phenomena. Statistical study of the relationship of
IMHAMUKACKHIH CTATUCTUKAJIBIK, 3epTTey. | BHIOOPOUHBIN METO/I. Ocnosuele | phenomena and generalization of data. Use of MS
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KyObuibicTapibiH e3apa OaiiIaHBICHIH
CTAaTHCTUKAIBIK 3EPTTEY JKOHE MOJIMETTEepIi
xanmpuiay.  CTaTHCTUKANBIK — MOIIMETTEPIi

Kanmelaay okoHe Taimmay ymiH MS  Excel
OarapiamMachIH Naigagany.

CTaTUCTUYECKHUE
CraTucTuuecKoe U3yYCHHUE JMHAMUKH
SIBJICHUH. CraTtucTuyeckoe W3Y4YCHHE
B3aMMOCBSI3H SIBJICHUHA U 0000IIEHHE JaHHBIX.
Hcnonw3oBanue MS Excel H
CHCIHATN3HPOBAHHBIX porpaMmm JUISt
0000IIEHNsT W aHalu3a CTAaTHCTHYECKUX
JTAHHBIX.

apaMeTpBhl.

Excel and specialized programs for summarizing
and analyzing statistical data.

Hocmpekeusummepi / Illocmpekeusumul/ Postrequisites

Kopmaran opragarbl 00BEKTUICPIIH XUMHSIIBIK
tanmayel, TamgayaslH  CHEKTPOCKOMHUSITBIK
omictepi, Taramaplk ©HIMIEP] JacTarbIIITaPbIH
aHBIKTAY

XuMHUECKUI aHau3 00BEKTOB OKpY Karolen
cpeasl, CriekTpocKonuuecKue METO/BI
aHanmu3a, HMnaentudukanus —3arps3HuTenei
MHALLEBON IPOYKIIUH

Chemical analysis of environmental objects,
Spectroscopic analysis methods, Identification of
food pollutants

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hproxk O.B.

| Dryuk O. V.
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Opzanukanvlk xumuanuwi Kazipei macenenepi/ Cospemennvie npoonemul opanuieckou xumuu / Modern problems of organic chemistry

OKy makcamut / Yueonan yenv/ Purpose

MOJICKYJIAIBIK OpOUTANBAAP/BIH Maiaa OOoJyb
HOTHXKECIHIE MOJIeKyIaapJarbl  aToOMIapbIH
e3apa ocepi Typaibl UWAesTIAp  HETI3iHJe
XUMUSUTBIK PEAKIMsIap MEXaHU3MJIEPl Typalibl

chopMUpOBaTh  MOHUMAHUE  MEXAaHHU3MOB
XUMHUYECKUX peakumii Ha OCHOBE
MPEeACTAaBICHUI O B3aMMHOM BIIUSIHUM aTOMOB
B MOJIEKyJaX, Kak pe3ysbTare oOpa3oBaHMUs

to form an understanding of the mechanisms of
chemical reactions based on the ideas about the
mutual influence of atoms in molecules, as a result
of the formation of molecular orbitals; to study the
possibilities of transition states of the chemical
process, static and dynamic factors of reactions.

After successful completion of the course,

TYCIHIK KaJBIITACTBIPY; XUMHSUIBIK TIPOLECTIH | MOJICKYJISIPHBIX opouranei; U3yYUTh
oTIeNi KYWJIEpiHIH, peaKusuIapblH | BOSMOXHOCTH ~ MEPEXOJHBIX  COCTOSHUIA
CTaTUKAaJIBIK KOHE JMHAMUKAJIBIK | XUMUYECKOTO TpOIlecca, CTAaTHYECKUX U
(hakTOpIapBIHBIH MYMKIHJIIKTEPIH 3€PTTEY. JTMHAMHAYECKHX (DAKTOPOB PEAKIIHM.

Okbimy namusiceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcersbi CITTI asiIKTaraHHAH keilin | [Tocse ycnemHoro 3aBepuieHusi Kypca
olmiManymbLIap o0yyaromuecsi OyayT

- XUMHUSUTBIK, PEaKIMsIap MEXaHU3MICPiH;

- OpPraHUKAaJIBIK MOJICKYJIATAPAAFhl SJICKTPOHIBIK
ocepJiepi aHbIKTaYy;

- OpraHuKaJIbIK CUHTE3 9/IICTEPIH KOJIIaHy;
—KYPBUIBIMHBIH-KACUETTEPIIH TOY e ALTITIH
aHBIKTAY;

- peaxiusi OpTANBIKTAPbIH aHBIKTAY;

- MOJIEKYJIaJIap/IblH PEaKTUBTUIIrH Oaranay;
- OoJKaHATBIH KacueTTepi 0ap opraHuKalbIK
3aTTap/bl CHHTE3Iey CXeMallapblH Kypy
JaFIbLIAPBIH MEHTEPY

- YCTaHaBJIMBaTh MEXAHU3Mbl XHMHUYECKHX
pEeaKLHnii;

-BBISIBJISITh ~ DJICKTPOHHBIE
OPraHNUYEeCKUX MOJIEKYJIaX;
-IIPUMEHSATH METO/Ibl OPTaHUYECKOTO CUHTE3A;
- OOpeAeNsiTh 3aBUCUMOCTb  CTPYKTypa—
CBOMCTBA;

- BBIBJIATh PCAKIIMOHHBIC IIGHTpI)I;

- OIICHMBATh PEAKIMOHHYIO CIIOCOOHOCTH

a¢dexTer B

MOJIEKYJ;
- BIIaJETh HaBBIKAMH COCTABIICHUS CXEM
CUHTE3a OpTaHUYECKUX BEIIIECTB c

MIPOTHO3UPYEMBIMH CBOMCTBAMU

students will be

- establish the mechanisms of chemical reactions;
- detect electronic effects in organic molecules;

- apply organic synthesis methods;

- determine the structure-properties relationship;
- identify reaction centers;

- evaluate the reactivity of molecules;

- possess the skills of drawing up schemes for the
synthesis of organic substances with predictable
properties

Ipepexsuzummepi / Ipepexeusumet / Prerequisites

OU3UKATBIK XUMUSHBIH TEOPUSACHI MEH
Macesenepi

Teopus u npoOraeMbl GUUYECKON XUMUU

Theory and problems of physical chemistry

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

OpraHukaibIK
OpraHukaibIK

XUMMUSHBIH
XUMHUAOAarbl

€PEKIIIETITi.
KYPBUIBIMIBIK

Cnemuduka
CrpyKTypHBIE

OpraHNYeCKON XHAMUH.
MIPEACTABIICHUS B

The specifics of organic chemistry. Structural
representations in organic chemistry. Electronic
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TyciHikTep. OpraHuKanblK  KOCBUIBICTApP/IbIH
ANIEKTPOHIBI  KYPBUIBIMBI  JKOHE  XHMUSUIBIK
0almaHbICTBIH SpTYpAl Typiaepi. OpraHukaibiK
KOCBUTBICTAP/IBIH XUMHSJIBIK pPeaKIHsIapbIHbIH
TepMOAMHAMHKAChl. OpraHUKaNIbIK peakiusiap
KWHETUKACHI. OpraHuKabIK XUMHUSIIAFbI
peakmys  MEXaHU3MiH  3epTTey  IKOJJIApHI.
KemipTek  aTOMBIHBIH  BaJEHTTIK  JKOHE
KOOPAMHAIHMSITBIK KaHBIKIIaFaH
KOCBUIBICTAPBIHBIH ~ TY3LIy IIapTTapsl MeH
Kacuerrepi. Kazipri oOpraHuKaiblK — CHHTE3.
OpraHukanbslk  KOCBUIBICTAp  XHMUSCHIHIAFbI
3aMaHayu Moceenep. KapxkacTtbix
KYPBUIBIMIAPABIH XUMUSCHI JKOHE MPAKTHKACHI.
KypbutbiM-01oorusiiplk - O€JICeHIUTIK — e3apa
OaiisIaHbICHI.

CTpOECHUE
pa3iInyHbIC

n

poOIeMbI

CTPYKTYD.

OpraHUYeCKON XUMUU. DNEKTPOHHOE

OpPraHMYeCKUX COCJUHECHUN U
TUNBI XUMHYECKOH  CBSI3H.

TepMoauHaMHUKa ~ XUMUYECKUX  PEaKUUN
OpPraHUYECKUX COEMHEHHIA. Kunernka
opranunyeckux peakuuid. Ilytm wn3yuenus
MEXaHU3Ma PEeaKUUHd B OPTaHUYECKOW XUMHH.
YcnoBus o6pa3oBaHUs U CBOMCTBA BAJIEHTHO-

KOOPAMHAINOHHO-HCHACBIIICHHBIX

coequHeHuil atoMa yriepona. CoBpeMEHHBIH
OpraHUYEeCKUU CUHTE3. CoBpemeHHbIE

B XUMHHU IJIEMCHTOOPIraHUYCCKUX

COCIMHEHUM. XUMHUS U IIPaKTHKa KapKacHBIX

BzaumocBs3b CTPYKTYypa-

OHMOJIOTUYECKAS AKTHBHOCTD.

structure of organic compounds and various types
of chemical bonds. Thermodynamics of chemical
reactions of organic compounds. Kinetics of
organic reactions. Ways to study the reaction
mechanism in organic chemistry. Conditions of
formation and properties of valence-and
coordination-unsaturated compounds of the carbon
atom. Modern organic synthesis. Modern problems
in the chemistry of organoelement compounds.
Chemistry and practice of frame structures.
Structure-biological activity relationship.

IoctpexBusurrepi / lloctpekBusuthbl/ Postrequisites

Hopinik ecimaikrep xumusicsl, Ka3ipri 3amanfbl
OpTaHUKAJIBIK CHHTE3

XUMUS

JICKApCTBCHHBIX paCTeHHﬁ,

CoBpeMeHHbIN OpraHUYeCKU CUHTE3

Chemistry of medicinal plants, Modern organic
synthesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hproxk O.B.

| Dryuk O. V.
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Kaszipei 6etiopzanuxanvi xumuanovtyy menoenyuanapul / Tenoenyuu coepemennoil neopzanuuecxkoit xumuu / Trends in modern inorganic

chemistry
Oky maxcamul / Yueonan yenv/ Purpose
3aTTapblH  KaCHETTEPIHIH  KYpbUIBIMIAPAGIH | chopMupoBath moHuMmanue 3aBucumoctd | to form an understanding of the dependence of the

OapibIK  JCHTeWepiHe TOYeNAUIri  Typajbl
TYCIHIK KaJbIITACTBIPY; KIIACCHUKAJBIK EMeC
OeiiopraHuKabIK KOCBUIBICTap bl OKBITY:

CYNpaMOJIEKyJIaJblK aHCaMOIbAep, aybICHaNb
KYPaMHBIH KOCBUIBICTAPHI JKOHE KaJBINTAH THIC
TOTBIFY J9pexKenepi.

CBOMCTB BEIIECTB OT BCEX YPOBHEHN CTPYKTYD;
U3YYNUTh HEKJIACCUYECKHE HEeOpraHu4ecKue

COEAMHEHUS: CYIIpaMOJIEKYJIIpHbIE
aHcam0uy, COEIIMHEHUs HEPEMEHHOT0
cocTaBa M C AHOMAJIbHBIMH CTEHEHIMU
OKHCJICHHMSI

properties of substances on all levels of structures;
to study non-classical inorganic compounds:
supramolecular ensembles, compounds of variable
composition and with abnormal degrees of
oxidation

Okbimy

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes

Kypcersbi CoTTI asIKTaraHHAH KeHin
olmiManymbLIap

- OeifopraHMKablK KOCBUIBICTAPAbIH
KYPBUIBIMBIH YHBIMIACTHIPY ICHI€HiH aHBIKTAY;
- OeifopraHMKablK CUHTE3/11H 3aMaHayu
OMICTEPIH KOJIJIaHY;
—KYPBUIBIMHBIH-KACUETTEPIIH TOY e ALTITIH
aHBIKTAY;

- peakiys OpTaJIBIKTAPBIH aHBIKTAY JKOHE
MoJIeKyJaJlap/IblH peaKTUBTLIITIH Oaraay;

- OoKaHAThIH KacueTTepi Oap GefiopraHuKabIK
3aTTapbl CHHTE3/IeY CXeMaJlapbIH KYPacThIPY
JaFAbUIapbIH MEHTEPY;

— OeflopraHMKaIIbIK 3aTTap KaTapbIHIaFbl
KYPBUIBIM — KaCUETTEP, KYPbUIBIM-0€JICeH ITIK

3aHABUIBIKTAPBIH KYPY.

Iocse ycnemHoro 3apepuieHnsi Kypca
o0yyaromuecsi OyayT

- OTIpEICTIATh YpOBHU OpraHU3aIHH
CTPYKTYpbl HEOPIaHUYECKUX COCUHEHUN;
-IIPUMEHSATh COBPEMCHHBIC METOIBI
HEOPraHUYECKOr0 CUHTE3a;

- ONpeAensTb 3aBUCUMOCTb CTPYKTypa—
CBOMCTBA;

- BBUBISITh  PEAKIMOHHBIE ILEHTPHl U
OIICHMBAaTh  PEAKIMOHHYIO  CIIOCOOHOCTH
MOJIEKYI;

- BJIAaACTh HaBbBIKaAMH COCTAaBJICHHSA CXEM
CUHTE3a  HEOPraHMYECKUX  BEIIECTB ¢
MPOTHO3UPYEMBIMU CBONCTBAMU;

- yCTaHABIIMBATh 3aKOHOMEPHOCTEN
CTPyKTypa — CBOWCTBa, CTpPYKTypa —
aKTUBHOCTb B psly  HEOPraHUYECKHX
BEIIECTB.

After successful
students will be

- determine the levels of organization of the
structure of inorganic compounds;

- apply modern methods of inorganic synthesis;

- determine the structure—properties relationship;
- identify reaction centers and evaluate the
reactivity of molecules;

- possess the skills of drawing up schemes for the
synthesis of inorganic substances with predictable
properties;

- to establish patterns of structure-properties,
structure-activity in a number of inorganic
substances.

completion of the course,

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites

(DI/ISHKaJ'H)IK XUMUAHBIH TCOPUACHI MCH
Moceenepi

Teopus u npobseMbl GU3NIECKON XUMHUH

Theory and problems of physical chemistry
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Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

MOHJBIK >KOHE MOJIEKYJIANBIK MpeKypcopiap

XUMUSACHI, )KaHa OeiiopraHuKabIK
KOCBLIBICTAP IBIH KPUCTALIOXUMUSITBIK
JM3aliHbI; OeilopraHuKabIK
CYIIPaMOJICKYJISPIIBIK XUMHS; aybICTIAJIBI

KypamMaarbl KOCBUIBICTAPp XHWMUACHI, aHOMaJIB[[i
TOTBIYY ﬂspexcecin[eri QJICMCHTTCP XHMMUACHI;

OmoMaTepuaIap by OeiopraHuKaIbIK
XUMUSACHI;  OpTYpJi  (PUBMKAIBIK  ocepiepai
naiganana OTBIPBITI, MaTepHaIAaPIbIH

OcopraHUKaJIBIK CHHTE31.

XUMUS HMOHHBIX u MOJIEKYJIIPHBIX
IPEKYPCOPOB; KPHUCTAJUIOXUMHYECKUIA
JIM3aiiH HOBBIX HEOPTaHMUYECKUX COCUHEHU;
HEOpraHUYeCcKas CyIpaMOJIeKyJIsIpHas XUMMUS;
XUMHUSL COEIMHEHMM NEPEMEHHOI0 COCTaBa;
XUMHS 3JIEMEHTOB B aHOMAJIbHBIX CTEHEHSX
OKHUCJICHUS; HEOpraHuyeckas XUMUS
OuoMaTepuanaoB;, HEOPraHMYECKUH CHHTE3
MaTepuaioB C HMCHOJIb30BAaHUEM PA3THYHBIX
(bu3NIEeCKUX BO3ICHCTBUH.

chemistry of ionic and molecular precursors;
crystal-chemical design of new inorganic
compounds; inorganic supramolecular chemistry;
chemistry of compounds of variable composition;
chemistry of elements in abnormal oxidation states;
inorganic chemistry of biomaterials; inorganic
synthesis of materials using various physical
influences.

Hocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

KaTTBI 3aTThIH (I)I/ISI/IKa'XI/IMI/IHJ'IBIK 3BOJIIOIUACHI

Du3uKOo-XUMHYECKas
BCIICCTBA

OBOJIIOIMA  TBEPAOIO

Physicochemical evolution of solid matter

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

‘ Hprok O.B.

| Dryuk O. V.
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AHnanumukanvlK Xumusanvly manoaynvt mapaynapot / Hzopannwie 2nasvt ananumuuecxkou xumuu / Selected sections of analytical chemistry

OKy maxcamul / Yueonas yenv/ Purpose

peanabl XUMHSIIBIK KYHenepIiy | U3y4uTh TEPMOJIUHAMUYECCKUE u
TEPMOIMHAMHKAIIBIK JKOHE rpadukaibiK | rpaduueckue pacyeTsl peabHBIX
ecenTeyyiepiH 3epTTey, OoceKenec MPOoIecTep | XUMHUICSCKHX CUCTEM, Hay4UTHCS

MCH XarbIMChI3 pCaKIusIapAbl €CCKEPE OTBIPHIIL,

peasiIbl XUMHSUIBIK JKYHEIe HETi3Ti XUMUSIIBIK
OarpITBIH JKOHE

peaknusIapaAblH ~ TEPEHIITIH,
HOTH)KECIH OOJDKAyIbl YUPEHY

MIPOTHO3UPOBATh TIIyOWHYy, HAlpaBiICHHE HU
pe3yJIbTaT OCHOBHOM XMMHMYECKHUX PEaKUUid B
peanbHOM XMMHUUYECKOW CHUCTEME C YYETOM
KOHKYPHPYIOIIUX TPOIECCOB H IMOOOYHBIX
peakuii

to study thermodynamic and graphical calculations
of real chemical systems, to learn how to predict
the depth, direction and result of the main chemical
reactions in a real chemical system, taking into
account competing processes and side reactions

Okbimy

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes

Kypcersbi CoTTI asIKTaraHHAH
olmiManymbLIap

- rpadukansik ecenteynepae HakTbl XUMUSITBIK
KYHUETIepIiH Tere-TeHIIK epeKIIeTIKTEePiH
€cKepy;

- HakThl XUMMSUTBIK JKYHENepiH Tene-TeHIIriHe
ocep eTeTiH pakTopiapAbl aHBIKTAY;

- alIBIK JKOHE )Ka0BIK JKyHenep YIIiH
TePMOJUHAMHUKAHBIH iprefi TeHIeYyIepiH
KOJIJIaHy;

- 0ocekenec peakiusapIbl €CKepe OTHIPHIIL,
HaKTBI ePITIHIEPIET1 peaKIUsIapabiH
TepeH/IIriH, OaFBITHIH OOMKAY;

- XUMUSUTBIK JKYHeEIep/IiH Tene-TeHIIK KYpaMbIH
€CelTey JaFIbUIaphIH MEHIepY

KeHin

Iocse ycnemHoro 3apepuieHnsi Kypca
o0yyaromuecsi OyayT

- yYUTBIBaTh OCOOCHHOCTH
PCAIbHBIX XUMHWYCCKUX
rpaguyecKkrx pacyerax;
-yCTaHaBJIMBATb q)aKTOpI)I, BIUAOIIINUE Ha
paBHOBECHE PEATTbHBIX XMMUYECKHX CUCTEM;
-IIPUMEHATh (yHJIaMEHTAJIbHbIE YpaBHEHUS
TEPMOJIMHAMMKH JJIS1 OTKPBITBIX U 3aKPBITHIX
CHCTEM;

- IPOrHO3UpOBaTh IJIyOWHY, HampaBieHUE
peakuuil B pealbHBIX pacTBOpax € Y4YETOM
KOHKYPHUPYIOIIUX PEAKIIN;

- BJIAACTb HaBBbIKaMH pacd€Ta PaBHOBCCHBIX
COCTaBOB XMMHUYECKHX CHCTEM

paBHOBeCHUS
CUCTEM  IIpHU

After successful
students will be

- take into account the features of the equilibrium
of real chemical systems in graphical calculations;
- determine the factors that affect the equilibrium
of real chemical systems;

- apply the fundamental equations of
thermodynamics for open and closed systems;

- predict the depth and direction of reactions in real
solutions, taking into account competing reactions;
- possess the skills of calculating the equilibrium
compositions of chemical systems

completion of the course,

Ipepexsuzummepi / Ipepexeusumet / Prerequisites

OU3UKATBIK XUMUSHBIH TEOPUSACHI MEH
Macesenepi

Teopus u npoOraeMbl GUUYECKON XUMUU

Theory and problems of physical chemistry

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

TepmonuHaMuKambIK  TeMe-TeHIIK.  Peamapl

KyHenepaeri XUMISUIBIK Terne-TeHIiK. Peansl

TepmoauHamMuueckoe
XHMMHUUYECKOE  pPaBHOBECHE B

paBHOBeEcCHE.
peasbHbIX

Thermodynamic equilibrium. Chemical
equilibrium in real systems. Acid-base equilibrium
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epITIHIIepAeTI  KBIIIKBUIIBIK-HETI3IIK  Tere-
TEHJIIK. Kommtekc TY311yi. ToTtbIry-
TOTBIKCHI3JIaHy —Teme-TeHairi. TyHOa-epiTiHmi
KyHeciHaeri Teme-TeHAIK. Peanmbl XUMHUSIIBIK
KYHeNepIiH mapamMeTpiiepi ecenTey.

cucreMax. KuciorHo-oCHOBHOE paBHOBECHE B
peatbHBIX pacTBOpax.
KommekcoobpazoBanue. OxucnauTenpHo-
BOCCTaHOBHTEIILHOE paBHOBecHe. PaBHOBecHe
B CHCTEME  OcaJoK-pacTBop.  Pacuersl
apamMeTpOB PEATbHBIX XUMUYECKUX CHCTEM.

in real solutions. Complex Formation. Redox
balance. Equilibrium in the sediment-solution
system. Calculations of parameters of real
chemical systems.

Ilocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

TanmaynbiH CIEKTPOCKOIUSUIBIK 9IICTEPI,
TaraMapIK OHIMIEPI JTACTAFBIIITAPBIH AHBIKTAY

CrekTpockonuuecknue  METOAbl  aHaJIN3a,
Wnentudukanus 3arps3HUTENCH NHILEBOM

MIPOAYKITMH

Spectroscopic analysis methods, Identification of
food pollutants

bazoaprama scemexwici / Pykosooumens npozpammel/ Programme manager

Jprok O.B.

‘ Hprok O.B.

| Dryuk O. V.
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Konnouomuik xumuanoviy manoaynvt mapaynapot / Hzopannsie 2naswt konouonou xumuu / Selected chapters of colloid chemistry

OKy makcamut / Yueonan yenv/ Purpose

KOJUIOMITHl ~XUMHS  HETi3ZepiH\  IucrepcTi
(dhazaapapIH KAaThICYBIMEH OTETIH TeTEepPOTCH/II
XUMUSUTBIK-TEXHOJIOT USLITBIK nporecTepai
OHTAMNIAHABIPY  KOHE  HMHTEHCH(HKaUsIay
Typalbl FBUIBIM peTiHae; ¢asamap Oemimi
OCTTEepiHiH, a7ICOPOIUSIIBIK KabaTTapabiH
MOJICKYJIAJIBIK ©3apa OPEeKEeTTeCyi MEH epeKIe
KacHeTTepl  JKOHE  ONapAblH  JHUCIEPCTi
KYWenepaiH KacHeTTepiHe ocepi, ITUCTEePCTi
KYHENEpIiH MOJICKYIaJIbIK-KHHETHKAIIBIK JKOHE
OIITUKAJIBIK KACHUETTEP1, OJIAPIBIH TYPAKTHUIBIFBI
TypaJIbl TYCIHIKTEPA1 KaJIBIITACTHIPY.

(hopMUpOBaHHE 3HAHUNA OCHOB KOJUIOHIHOM
XUMUM KaKk HaykKd OO0 ONTHUMHU3AINH H
WHTEHCU(PUKAIMU TETEPOTEHHBIX XUMHUKO-
TEXHOJOTHYECKUX MPOILIECCOB, MPOTEKAIOIINX
c ydacTueM JUCIIEPCHBIX ¢asz;
Mpe/ICTaBICHUI o MOJIEKYJIIPHBIX
B3aMMOJICHCTBUAX M OCOOBIX CBOMCTBax
MMOBEPXHOCTEH pasnena (a3, aacopOIMOHHBIX
CIIOSX W WX BIUSHAM Ha CBOMCTBa
JIMCTIEPCHBIX CHCTEM, MOJIEKYJISIPHO-
KUHETUYCCKHX M ONTHYSCKUX CBOMCTBaxX
JIMCTIEPCHBIX CUCTEM, X YCTOMUYHUBOCTH.

formation of knowledge of the basics of colloidal
chemistry as a science of optimization and
intensification of heterogeneous chemical and
technological processes involving  dispersed
phases; 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, their stability.

Okbimy

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes

Kypcersbi CoTTI asIKTaraHHAH KeHin
oimiManymbLIap

- OeTTiK OeNICeHILTIKTI, OETTIK Keplly/i kKoHe
aJICOPOITUSHBI AaHBIKTAY XKOHE €CeIITey;

- KOJUTOUATHI OOIIeKTep/IiH o3apa
OpEKEeTTECYiHIH BIKTUMAaJl KUCHIKTAPbIH TaJIIAy;
- KOAryJsIUsIIBIK MOHHBIH 3apsijl IaMachlHBIH
AIEKTPOJIUTTIH KOATyJIAIMSUIBIK KaOlIeTiHe
KOHE KOoaryJsius IIeTiHe dcepiH Oaranayabl
KYPTi3y;

- IUCTIePCTI XKykenep MeH OeTTik
KYOBLIBICTap bl 3€PTTEY SAICTEPIH MEHTEPY;

- OosmKamIbl KacueTTepi O6ap aucneperi
KYHeepIi alry cCXeMalapblH KYpPY;

- TUCTIEPCTI )KYHenepaiH KacueTTepin
OpHATBIHBI3.

ITocsie ycnemHoro 3apepuieHust Kypca
oO0yyaromuecsi OyayT

- OTpeNieNsTh U paccuuThIBaTh
MMOBEPXHOCTHYIO aKTHBHOCTbH, TIOBEPXHOCTHOE
HaTsDKEHHE U a/icopOLHIo;

- AHAJIM3UPOBATh IOTCHIIMAILHBIE KPUBHIC
B3aMMOJICHCTBHSI KOJJIOWAHBIX YaCTHII,

- TPOBOJIUTH OILEHKY BIHSIHHUS BEJIWYHHEI
3apsjia KOaryJMpyoIero HOHA Ha
KOaryJMpyoUlyl0 CHOCOOHOCTb 3JIEKTPOJIUTA
U TIOPOT KOaryJisilum;

- BIAAETb  METOJaMU  HCCIIEJOBAHUS
JHUCTIEPCHBIX CHUCTEM U IOBEPXHOCTHBIX
SIBJICHUM;

- COCTaBJIATh CXEMbI MOJYYEHHUS AUCTIEPCHBIX
CHCTEM C MTPOTHO3UPYEMBIMH CBOMCTBAMHU;

- YCTaHAaBJIMBATb CBOMCTBA AUCIICPCHBIX

After successful completion of the course,
students will be

- determine and calculate surface activity, surface
tension and adsorption;

- analyze potential interaction curves of colloidal
particles;

- evaluate the effect of the charge value of the
coagulating ion on the coagulating capacity of the
electrolyte and the coagulation threshold;

- master the methods of studying dispersed systems
and surface phenomena;

- draw up schemes for obtaining dispersed systems
with predictable properties;

- set the properties of dispersed systems.

20




| cucrem.

IlIpepexeusummepi / Ilpepexeuszumot / Prerequisites

DU3UKATBIK XUMUSHBIH TEOPUSICHI MEH
Macesenepi

Teopus u mpoOraeMbl GUHYECKON XUMUHU

Theory and problems of physical chemistry

Kypcmuiy kbickawia mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

O0eTki  KYOBUIBICTApABIH  TEPMOJUHAMUKACHI,
KamWUIAPJIBIK ~ KYOBLIBICTAp, OCTTIK aKTHBTI
3aTTapAblH aaCcopOIHICHl MEH aJICOPOIUSICHI,
ANIEKTPO-0eTTIK  KYOBLIBICTAP,
KyHenepin OIITHKACHI,
KyHenepiy PEOTIOTHUSICHI,
KYHEJIEpIiH TYPAKThUIBIFbI )KOHE KYPBUIBIMHBIH
TY3UIy mpouecTepi, KOJUIOUATHIK Kylenep aiy,
KOJIJIOUTBIK Kyueneperi
porecTep.

KOJUIOUITHIK
KOJIJIOUITHIK
KOJUIOUITHIK

XHUMMUAIIBIK

TCPMOANHAMHKA TMOBCPXHOCTHBIX HBHCHHﬁ,
KalWUISIPHBIC ~ SIBJICHUS,  aIcopouus U
aﬂc0p6mm IMOBCPXHOCTHO-aKTUBHBIX
BEIIECTB, JJICKTPONMOBEPXHOCTHBIC SIBIICHUS,
ONTUKA KOJUIOUIHBIX CHUCTEM, PEOJIOTHS
KOJIJIOUIHBIX CHUCTEM, YCTOﬁqHBOCTL
KOJIJIOUHBIX CHCTEM MIPOIIECCHI
CTPYKTYpOOOpa3oBaHuUsl, MOJTyYeHue
KOJUIOUJIHBIX CHUCTEM, XUMHUECKUE MPOLIECCHI
B KOJUIOUOHBIX CUCTEMAX.

u

thermodynamics of surface phenomena, capillary
phenomena, adsorption and adsorption of
surfactants, electrosurface phenomena, optics of
colloidal systems, rheology of colloidal systems,
stability of colloidal systems and structure
formation processes, production of colloidal
systems, chemical processes in colloidal systems.

Hocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

KaTTBI 3aTThIH (I)I/ISI/IKa'XI/IMI/IHJ'IBIK OBOJIOIUACHI

DU3NKO-XUMHUYECKast
BCIICCTBA

9BOJIONUA  TBEPAOTO

Physicochemical evolution of solid matter

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

prok O.B.

\ Hprok O.B.

| Dryuk O. V.
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Humepnem mexnonozusnapol/ Hnmepnem mexunonozuu / Internet technology

OKy makcamut / Yueonan yenv/ Purpose

WHTEepHETTI YHBIMIACTHIPY KOHE KBIZMET €Ty
TEXHOJIOTUSUIAPBIH, TPUHILIUIITEPIH MEHTEPY,
WuTepHeT opTachiHia KOJIAAHY YIIiH
KOCBIMIIIAJIAPIbI J)KOOAIay o/IiCTepiHE YHPETY.

OcBoeHue TEXHOJIOTHH, IIPUHLIUIIOB
OpraHu3aluu U (GYHKLIMOHUPOBAHUS
NHrepHera, oOyudeHune MeToAam
IIPOEKTUPOBAHHUS NPUIOKEHUH e

HCIOJIb30BaHUs B cpene MHTEepHET.

Mastering the technologies, principles of the
organization and functioning of the Internet,
training in the methods of designing applications
for use in the Internet environment.

OKbimy

Hamuceci / Pezyniomamul 00yuenus / Learning outcomes

Kypcersl CTTI asiIKTaraHHAH KeliH
OimiManymbLIap
-FaJlaMTOp/a KOJJAHbUIATBIH aKIapaTThl OHICY

TEXHOJIOTHUSIChI, YUBIMAACTHIPY MPUHIUNTEPI;

-Kazipri 3aMaHfbl HMHTEPHET TEXHOJIOTHUSIIAP
Heri3iHae  OarmapiiamMaliblK  KOCHIMIIIAJap/abl
KYPacThIPaJIbl;

-3aMaHayy UHTEPHET TeXHOJIOTHsUIapMeH TUIMI
KYMBIC KaCanpl.

IlocJie ycnemHoro 3aBpepiieHust Kypca
o0yuarmuecs OyayT

-3HaTh MPUHIUITEI OpPTaHU3AIINH,
¢byHKIMOHMpOBaHUs MIHTEpHET U TEXHOJIOTUH
00paboTKK MHPOPMALIUH, TPUMEHSIEMBIC B
HuTepner;

-CO3/1aBaTh IpPOrpaMMHbIE IPUJIOKEHUS Ha
OCHOBE COBPEMEHHBIX UHTEPHET TEXHOJIOTHiA;
- yCHemHO paboTaTh C COBPEMEHHBIMU
UHTEPHET TEXHOJIOTHSIMH.

After successful
students will be
-Know the principles of organization, functioning
of the Internet and information processing
technologies used on the Internet;

-create software applications based on modern
Internet technologies;

- successfully work with modern
technologies.

completion of the course,

Internet

Kypcmuiy kbickawa mazmynwt / Kpamkoe cooepacanue kypca/ Course summary

VHTepHeT  TeXHOJOTHSUIAPbIHBIH  Heri3zaepi.
WNHTepHeT KOMMYHHMKAIUSCBIHBIH MOJENbIEPI.
[Taiinananymbapasy NurepHeTke KOJ
KeTkizyl.  VIHTepHeT  ’kemiciHE  KaTbIHAY
TEXHOJIOTUSAIAPHL. WutepHerreri WEB-
cepsepIep. WEB-pecypcrap bt any
TEXHOJIOTUSIIAPBI. WNHurepHerre 131ey
TEXHOJIOTHSICHI. HNutepuer Cepsucrepi.
OnexktpoHaslK mnomTa. MuTepner Cepucrepi.
®aitn anmacy. MaTEpHETTET1 aKmaparTsl KOpray.
WuTepHeT maiijanaHylIbUIapblH COMKECTEHAIPY.
HNHTepHeTKe apHaNfaH KOCBIMINAIAPABI KYpPY
TEXHOJIOTUSIAPBIL. VHTEepHET  KJIMEHTTIK

OcHOBbI HMHTEpHET TexHoJoru. Mopenu
KOMMYHUKaIUH HNurepuera. Hoctyn
none3oBarened B HMurepHer. Texnonoruu
nocryna k cetu Matepner. WEB - cepBepsl B
HNurepuere. Texnonorun mnonyyenus WEB-
pecypcoB. Texnonoruu noucka B MIHTEpHETE.
CepBucbl MHTepHeTa. DNEKTpOHHAs MOYTA.
CepBucel HMutepuera. OOmen (aitnamu.
3amuta  uwHpOpManmu B VHTepHeTe.
Wnentuduxarms OJIL30BaTeIeHn B
HNurepnera. Texunonoruu CO31aHUs
npuinoxennd st MHTepHera. TexHomoruu

CO3aaHus KIIMCHTCKHX HpI/IJ'IO)KeHI/Iﬁ

Fundamentals of Internet technologies. Internet
communication models. User access to the Internet.
Internet access technologies. WEB servers on the
Internet. Technologies for obtaining WEB
resources. Internet search technologies. Internet
services. Email. Internet services. File sharing.
Protection of information on the Internet.
Identification of wusers on the Internet.
Technologies for creating applications for the
Internet. Technologies for creating Internet client
applications. Technologies for creating Internet
server applications. Prospects for the development
of Internet technologies.
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KOCBIMIIIAJIApbIH KYpy TEXHOJIOTHSIapHI.
WHTepHeTTIH cepBepiIik KOCBHIMIIANAPBIH KYpPY
TEXHOJIOTUSIapHI. WNurtepuer

TCXHOJIOTUAJIAPAbIH AaMYy OoJIaIarkl.

NHurepHera. Texnonoruu
CEPBEPHBIX IIPWIOKEHUN
IIepcniekTuBBI pa3sBUTUA
TEXHOJIOTHH.

CO3/1aHuA
WNurepuera.
WHTEPHET

ITonnin epexwenikmepi / Ocobennocmu oucyunauns/ Course features

Tuicri Oar1apyIamMalIbIK ’KacaKTaMaHbl
naiganana OTBIPBITI, YHUBEPCUTETTIH
KOMITBIOTEPITIK CBIHBINTAPBIH/IA cabakrap
OTKi3Yy.

obecrieueHus.

HpOBCI[eHI/Ie 3aHATUHA B KOMIIBIOTCPHBIX
Kj1acCax YHHUBCPCHUTCTA, C HCIOJIb30BAHUCM
COOTBETCTBYHOLIICTO

IPOrPaMMHOTO

Conducting classes in computer classes of the
university, using the appropriate software.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hcemannos A. O.

| Mcmanos A. O.

| Mcmanos A. O,
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Kobanapowt 6ackapyoviy Kazipei mexnonozuscetl Cospemennsie mexunonozuu ynpasienus npoexmamu / Modern technologies of project

management

Oky maxcamul / Yueonan yenv/ Purpose

XaspIKapajblK )KOHE YITTBIK TalalTapra ColKec
xKoOanmappIH KociOn MeHeKepIepiH K00abIK

dopmupoBaHHE HABBIKOB HEOOXOIMMBIX IS
poeCCUOHATIBHBIX MEHE[)KEPOB yB

professional  project
with international

managers in
and national

Prepare
accordance

KBI3METTIH Ka3ipri 3amMaHfbl YpIICTEpi MeEH | ympaBJIeHHH NpOeKTaMd B cooTBeTcTBMH C | requirements for the competence of project
TEXHOJIOTUSITAPBIH Oackapy OoifbIHIIIA | MOKAYHAPOAHBIMM W HalUMOHAJIBHBIMH | Management specialists and modern trends and
MaMaH/Iap/IbIH KY3bIpEeTiHe TaibIHIaY. TpeOOBaHUSIMHU K xkommereniuu | technologies of project activity.

CIICIMAIUCTOB 0 YIPABICHUIO MPOCKTAMU H

COBPEMEHHBIMHU TCHICHIIUAMH u

TEXHOJIOTHSIMH TIPOCKTHOM JIESITEIBHOCTH.

Oxbimy namuorceci / Pesynemamut 00yuenus / Learning outcomes

Kypcrbi CoTTI asiKTaFraHHaH keiiin | [TocJie ycnenmHoro 3aBepueHust Kypca After successful completion of the course,
olTiManymbLIap odyuarommecst OyayT students will be
- JKO0aJbIK KBI3METTIH HEri3ri MPUHIMITEPIH, | -3HATh OCHOBHBIC IPUHIIUIIBI IIPOSKTHOM -to know the basic principles of project activities,
xKobOamapael  Oackapy — YFBIMIApel  MEH | JAEATENbHOCTH, TOHITHS U TEPMUHBI concepts and terms of project management,

TEPMUHJIEPIH,)K00aNBIK 0acKkapy canachlHAAFb
3aMaHayH TeXHOJIOTUsIapAbl Oly;;

-- KOOAIBIK IMKJIAIH OpTYpPJl Ke3eHIEepiHJe
xKobanmap/ibl 6ackapy TEXHOJIOTUSIIAPbIH
KOJIJIaHy KaXETTUIITH Taliay;

- 3aMaHayM SKoHoMuKa MeH [T camacbiHIarbl
KOOAIBIK MEHEIKMEHT TEXHOJIOTHSIIAPBIHBIH
OpHBI MEH peJIiH Oaranay;

- IT-te »x00anbIK MEHEIHKMEHT TEXHOJIOTHUSICHIH
KOJIJaHyFa YKOHOMHKAJIBIK Oaranay >Kyprisy;

- Op Typdi OGarmapiiamanap MeH KOChIMIITalapMeH
KYMBIC JKacaHbI3.

YIIpaBJIEHUS IPOEKTaMH,COBPEMEHHBIE
TEXHOJIOTUH B 00J1aCTH MPOEKTHOTO
YIIpaBJICHUS;

-aHAJIIM3UPOBATh HE00X0IMMOCTh
IIPUMEHEHHUS TEXHOJIOTUN yIIpaBICHUN
MPOEKTaMU HA pa3HbIX dTamnax MNPOEKTHOIO
LHKJIA;

- OLEHUBATb MECTO U POJIHA TEXHOJIOTHUU
IIPOEKTHOTO MEHE/DKMEHTAa B  PA3JIMYHBIX
chepax coBpeMeHHOW dkoHomuku u IT
chepe;

- NOPOBOJHUTH SKOHOMHUYECKYIO  OLICHKY
MPUMEHEHHUS TEXHOJIOTHH MIPOEKTHOTO
MeHemKkMeHTa B IT;

- paboTaTh C Pa3IMYHBIMU IporpamMMam U
TIPUJIOKEHUSIMU.

modern technologies
management;
-analyze the need to apply project management
technologies at different stages of the project cycle;
- to evaluate the place and role of project
management technologies in different spheres of
modern economics and IT sphere;

- conduct an economic assessment of the
application of project management technology in
IT;

- work with various programs and applications.

in the field of project
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Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue Kypca/ Course summary

Kobamapaer Oackapyabl aHBIKTAy  (aFbUIIIL
project management) - AKII ykimerrepi mMeH
Eypoomak emnmepi kabOpurmaran ISO 21500
XaIIBIKAPATBIK CTAHIAPTHIHBIH AHBIKTaMaChIHA
coiikec. JKobara omictepai, Kypaimapibl,
TEXHUKaJapAbl >KOHE KY3BIPETTLIIKTI KOJAAHY.
ANSI yITTBIK cTaHIApTBhIHA COMKeC yKoOamap bl
Oackapy. JKocnapel aHBIKTay, TOyEKeIaep MeH
KOCIIap/IaH aybITKyJaplbl a3aiTy, e3repicTepi
tuiMai  Oackapy (yIepicTik, (QyHKIHOHAIIBIK
OackapyaaH, KbI3METTEp JeHreliH OackapylaH
allbIpMallIbUIBIFbI ). Kobanbig Kocion
caJiajapbIHIaFrbl xKoOamapabl Oackapy.
TexHUKaNBIK >KoHE OacKapy o;iCTepiH THIMII
yiiectipeTid k00a eHIMIH KYpY.

Onpenenenue ynpapieHUs] IPOEKTaMu (aHII.
project management) - B COOTBETCTBHU C
OTpeieICHUEM MEXAYHApPOIHOIO CTaHJapTa
ISO 21500, mnpuHATOrO NPaBUTENBCTBAMU
CIHIJA u crpanamu EBpocorosa. [Ipumenenue
METOAOB,  HMHCTPYMEHTOB,  TEXHHUK U
KOMIIETEHIIMeH K TMpPOeKTy. YTpaBieHHE
MIPOEKTaMU B COOTBETCTBUU C OIPEAEICHUEM
HAIllMOHAILHBIM CTaHJapTOM ANSI.
Omnpenenenue 1uiaHa, MUHUMU3AllUU PUCKOB
U OTKJIOHEHUH OT IUlaHa, 3((EeKTUBHOTO
yIpaBJICHUS HM3MEHEHUSMH (B OTJIMYHE OT
MIPOLIECCHOTO, (GyHKIIMOHATILHOTO
yIOpaBiEHUS, YNPABICHUS YPOBHEM YCIYT).
VYmpasienue pOeKTaMu B
npodeccunoHamIbHbIX cdepax IIPOEKTA.
Co3ganue mponaykTa MNpoekTa, 3((eKTHBHO
COYETAIOIIETOo TEXHUYECKHE "
yIpaBJIeHYECKUE METO/IbI.

Definition of project management - in accordance
with the definition of the international standard
ISO 21500, adopted by the governments of the
United States and the European Union. Applying
methods, tools, techniques, and competencies to a
project. Project management in accordance with
the definition of the national ANSI standard.
Definition of the plan, minimization of risks and
deviations from the plan, effective change
management (as opposed to process, functional
management, service level management). Project
management in the professional areas of the
project. Creating a project product that effectively
combines technical and managerial methods.

ITonnin epexwenikmepi / Ocobennocmu oucyunaunst/ Course features

Tuicti OaFmapiiaMalIbiK acakTamanbl | [IpoBenenre 3aHsaTuii B kommbroTepHbIx | Conducting classes in computer classes of the
naiianana OTBIPBIII, YHHUBEPCUTETTIH | KJlaccax YHUBEpPCHTETa, C HCIOIb30BaHUEM | UNiversity, using the appropriate software.
KOMITBIOTEPJIIK ~ CBHIHBINITAPBIHAA  CabaKTap | COOTBETCTBYOLIETO POrPaMMHOTO

OTKI3Y. obecrieueHus.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hcmannos A. O.

‘ Hcemannos A. O.

‘ Hcemannos A. O.
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IT-cepsuc menedrscmenmi | 1 T-cepeuc menedncmenm/ 1T-service management

OKy makcamut / Yueonan yenv/ Purpose

IT Service Management ar ©Oackapy Tocimi
petinae  TyciHirin  Kameimracteipy,  ITIL
KiTanmxaHachIHBIH Service Support xkoHe Service
Delivery OemiMaepiHiH Ma3MyHBIMEH TaHBICY,
yiibIMIarel  aT 0ackapy MpoLecTepi Typassl
ourimai  kyieney, IT Service Management
HETI3T1 TYCIHIKTEpiH Oepy, )KOHE CEPBHUCTIK KOHE

®opmupoBanne nonumManuu IT  Service
Management kak mojaxoja K YIpPaBICHUIO
UT, o3HakOMIIEHHE C COJIEPKAHUEM PA3IAEIOB
Service Support wu  Service Delivery
O6ubnmorexu ITIL, CUCTEMATU3UPOBATh
3HaHUs O Tmpoueccax ympasienus HUT B
OpraHu3allviy, NaTh KIO4YeBbie MOHATUsA T

To form an understanding of IT Service
Management as an approach to IT management, to
get acquainted with the content of the Service
Support and Service Delivery sections of the ITIL
library, to systematize knowledge about IT
management processes in the organization, to give
the key concepts of IT Service Management, and a

YIAEpICTIK ~ Tociire cadbICThIpMasbl  Tanaay | Service Management, wu cpaBHUTENbHBIN | cOmparative analysis of the service and process
xKacay. aHAJIM3 CEPBHCHOTO M MPOIIECCHOTO Moaxoa. | approach.

Oxbrmy namuorceci / Pesynemamut 00yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [TocJie ycnenmHoro 3aBepueHust Kypca After successful completion of the course,
olTiManymbLIap odyuarommecst OyayT students will be

-ICKepJIiK aKmapartieH >XYMBIC iCTeyHiH Heri3ri
TYCIHIKTEp1 MEH Ka3ipri NpUHIMOTEPiH Oinei,
COHJIali-aK KOPIIOPATUBTIK aKNapaTThIK XKylenep
MeH JepekTep Oa3anapbl Typasibl TYCIHIKKE He
oomy;

-3IMITUPHUKAIIBIK KOHE HKCHEPUMEHTAI/IbI
MOJTIIMETTepAl OHJICY; 0acKapyIIbUIBIK
MIHAETTepAl  IMIemy  VIIH  aK[IapaTThIK

TCXHOJIOTHAIApAbI KOJIJaHYy.

-3HaTh: OCHOBHBIC TIOHATHUS U COBPEMEHHBIC
MIPUHLIUIIBI pabOThI C AeNOBOM HH(OpMalKeH,

a  TaKke  HMeETh MPEJCTaBICHHE O
KOPIIOPATUBHBIX MH(OPMAITMOHHBIX
crcTeMax U 0a3zax JaHHBIX,

-00pabaThIBaTh SMITUPUYECKUE n

JKCIIEpUMEHTAIbHBIE JIAHHBIC;  IIPUMEHSTH
MH(GOPMALMOHHBIE TEXHOJOTUU Il PEeLeHHUs
YIIPaBJICHYECKHX 3a/1a4.

-know basic concepts and modern principles of
working with business information, as well as have
an understanding of corporate information systems
and databases;

-process empirical and experimental data; apply
information technology to solve management
problems.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

ITSM (IT ServiceManagement, at-Kpi3merrepi
Oackapy) -  OHM3HECTIH  KaXeTTUIIKTepiH
KaHaFraTTaHIbIpyFa OarpITTANIFaH aT -
Kezmerrepni  6ackapy JkoHE YHBIMAACTBIPY
TOCUTl.  AnmaMIapablH, YIEPICTEPIIH  JKOHE
aKmapaTThIK ~ TEXHOJIOTHSUIAPJBIH  OHTAMJIbI
yineciMiH maiinanany apkpuiel AT KbI3MeTTepin
KETKI3ylIlepMeH  icke  achipbuilaThlH AT

ITSM (IT ServiceManagement, ympaBicHue
WUT-ycnyramu) - moaxox K YIPaBIECHUIO U
opranuzaunn WT- yciyr, HanpaBlIeHHBIM Ha
yIOBJIETBOPEHHE TMOTpeOHOCTEel  Ou3Heca.
Vmpasnenne UWT-ycayramum  peanmsyemblie
[IOCTaBIIUKAMU HUT-ycmyr yTEM
WCIOJb30BAaHUSI  ONTHUMAJIBHOTO  COYETaHHUS

JIOJe, TporeccoB W WHGMOPMAIMOHHBIX

ITSM (IT ServiceManagement, IT service
management) is an approach to the management
and organization of IT services, aimed at meeting
the needs of the business. IT service management
implemented by IT service providers through the
use of an optimal combination of people,
processes, and information technology. Implement
an IT service management approach using the ITIL
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kbi3MerTepin Oackapy. ITIL KyxaTTapblHBIH
cepuschlH maigamanateiH AT  KbI3MeTTepiH
Oackapy  TocumiH  icke  acelpy. ITSM
MIPUHITUTITEPI: WHIUAIECHTTEP I Oackapy,
KoH(UTyparusuiapasl  0ackapy, Kayimnci3maikTi
Oackapy soHEe T. 0. AT OemiriHae HapbIK
CyOBeKTICIH KYpbUIbIMIAY MOJIeNBepi:
uHCOPCUHT-AT-KbI3METTEpIH  KOpCeTy  YIiH
IMKI  MaMaHIaHJBIPBUIFaH  aT-OeiMInenepin
naijanany; ayTCOPCHUHT - aT-(QyHKIUSIIApBIH
HapblK  CYOBEKTICIHE  KaTBICTBI  CBIPTKBI
MaMaHAaH IbIPbLUIFaH CEPBHCTIK yiibIMFa
opelHIayFa Oepy; apamac wmojenb (Oipkarap
CepBHUCTEp HApPBIK CYOBEKTICIHIH CEpBUCTIK
Oemimimeci  (MHCOPCUHT)  YCBIHAABI, Oacka
CepBHUCTEP/l  CBIPTKBI  CEPBUCTIK  YHbBIM
(ayTCOpPCHHT) YChIHAIBI.

KOH(HTypalusMu,
0€30IaCHOCTBIO

uT: WHCOPCUHT

IpEaAOCTaBIIAIIOTCA

u

TexHonorui.  Peanmsanuun
YIIPaBJICHUIO HUT-ycayr
ceputo gokymentoB ITIL. ITpunnumner ITSM:
YOPABJICHUE  MHIUACHTAMH,  YIPABICHUE

T.

moaxoma K
HCITOJIB3YFOIIIast

yIpaBJICHHUE
I. Monenu

CTPYKTYpHpPOBaHUs CyOBEKTa pPhIHKA B YaCTH

HCIIOJIB30BAaHUC

BHYTPEHHMX  creuuanusupoBanHelix  WT-
nojpasaeneHud g oxkaszanusa WT- ycuyr;
ayrcopcur — nepemaya WT- ¢ynkuuit Ha
WCIIOJIHEHHE BO BHEIIHIOK MO OTHOLIEHHUIO
K CyOBbeKkTa pBIHKA CIHEIUATU3UPOBAHHYIO
CepBucHyro  OpraHuzanuio;  CMEIIaHHAs
Mozenb (Pl CEpPBHCOB IPEIOCTABIISIECTCS
CEepBUCHBIM  TOJpa3lieJIeHHeM  CyObeKTa
pBIHKa  (MHCOPCHHT),

JIPyTHE  CEPBUCHI
BHEIIIHEH  CEPBUCHOM

opraHu3zanuen (ayTCOPCHHT).

document series. ITSM principles: incident
management, configuration management, security
management, etc. Models of structuring a market
entity in terms of IT: insourcing — the use of
internal specialized IT departments to provide IT
services; outsourcing — the transfer of IT functions
to a specialized Service Organization external to
the market entity; a mixed model (a number of
services are provided by the service division of the
market entity (insourcing), other services are
provided by an external service organization
(outsourcing).

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunwy/ Course features

TuicTi OarapiaamallbIK ’KacaKTaMaHbI
naiinanana OTBIPBII, YHHUBEPCUTETTIH
KOMIIBIOTEPJIIK ~ CHIHBIITApblHAQ  cabakTap
OTKi3Yy.

COOTBETCTBYIOIIETO
o0ecrieueHus.

[IpoBenenue 3aHsATHH
KJIacCax YHHBEpPCUTETA, C HCIOJIb30BAHUEM

B

KOMITBIOTCPHBIX

IIPOrPaMMHOTO

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

HBanosa I.B.

‘ HBanosa 1.B.

‘ WBanosa I1.B.
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2 2 OKY ’KbUIBIHA APHAJIFaH YIEKTUBTIK MIHAEP / DJIeKTUBHBIE THCHUIINHBI 1715 2 roaa ody4uenus/ Elective courses for

year 2
Hanoxumusn / Hanoxumus / Nanochemistry
OKy makcamut / Yueonan yenv/ Purpose

HAHOOOJIIIEKTED MCH HaHOXYHeNep | M3y4uTh  3aKOHOMEpHOCTH  3aBucuMoctu | to study the regularities of the dependence of the
KaCHETTEPiHIH oJIapIbIH KYpBUIBIMBIHA, | CBOWCTB HAHOYACTHI] W HAHOCHUCTeM Ha ux | properties of nanoparticles and nanosystems based
MOJIIIEpiHE  JKOHE  JabIHAaly  OJiCiHe | OCHOBE OT CTPYKTYpbI, pasMepa u crmocoba | on them on the structure, size and method of
TOYCIIUTITIHIH 3aHbUIBIKTAPBIH 3ePTTEY MOJTYUYEHUS production

Okvimy namuiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Iociie ycnmeurHoro 3apepuieHusi Kypca After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

- HaHOOeIIIeKTep MEH HaHOCHCTEMATapbl aly
oNicTepiH KOJAaHy;

- OeIIIEKTEP/IiH KaFbLTy MapaMeTpiepin
ecerTey;

- HAHO/IMCIIEPCTIK XyHenepaiH (a3anbik
KaJTBIITACYyBIHBIH TEPMOTUHAMHUKAIIBIK KOHE
KHUHETUKAIBIK MTApaMETPIIEPiH eCcenTey;

- MEHrepyi THic: 0oykamIbl KacueTrepi 6ap
HaHOMaTepHalgap/ bl CHHTE3/IEY CXeMalapbliH
KYpacThIpy JaFabLIaphI;

- HaHOMaTepHuanap KaCUeTTEPiHIH OlapIbIH
MeJlIepine, KyiiHe, KYpblIbIMbIHA TYEIUTIK
3aHJIBUTBIKTapbIH OeNrifey.

-IIPUMEHSATh METOJIbl TOJYYEHHUSI HAaHOYACTHII
M HAHOCHCTEM;

-BBIUMCIIATh  MApaMeTpPhl  HAHOCOCTOSHUS
YACTHII,
-paccUYMTHIBATh TEPMOIMHAMHUYECKHUE u

KMHETUYEeCKUe mapaMeTpbl (pa3000pa3oBaHUs
HaHOJMCIIEPCHBIX CHCTEM;

-BJIAQJ€Th: HABBIKAMM COCTABJIICHUS CXEM
CUHTE3a HaHOMAaTEPHUAIIOB c
IIPOTHO3UPYEMBIMH CBOMCTBaMU;

-yCTaHOBIIUBAThH 3aKOHOMEPHOCTHU

3aBHUCHMOCTH CBOWCTB HAHOMATEPHAJIOB OT UX
paszMepa, COCTOSIHUS, CTPYKTYPBI.

- apply methods for the production of nanoparticles
and nanosystems;

- calculate the parameters of the nanostate of
particles;

- calculate the thermodynamic and kinetic
parameters of the phase formation of nanodisperse
systems;

- possess: skills in drawing up schemes for the
synthesis of nanomaterials with predictable
properties;

- to establish the regularities of the dependence of
the properties of nanomaterials on their size, state,
and structure.

Ipepexsuzummepi / Ilpepexeusumet / Prerequisites

(DI/ISI/IKaJ'H)IK XUMUAHBIH TCOPUACHI MCH
Macesenepi

Teopus u npobseMbl GU3NIECKON XUMUH

Theory and problems of physical chemistry

Kypcmuiy kbickawma mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

HaHOXMMHUSHBIH ~ JaMybl MEH KOJJIaHBLITY | DTambl pa3BUTHS U MpUMeHeHHe HaHoxumuu. | Stages of development and application of
Ke3eHIepi. HaHOoXUMHSHBIH 3eprrey | OOBEKTHI UCCIICIOBaAHUSI HaHoxumuH. | nanochemistry. Objects of nanochemistry research.
00BEKTiIepI. HanooObektinepain  Herisri | OCHOBHBIE TUTIBI HAHOOOBEKTOB u | The main types of nanoobjects and nanosystems
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TypJiepi KOHE coyapra HETI3JICTIreH | HAHOCKCTEMBI Ha WX ocHoBe. Mertoasl | based on them. Methods of synthesis of
HaHOXyHenep. HaHOkpuCTamnm  yHTaKTapblH | CHHTE3a HAHOKPHCTAIIMUCCKUX IOPOINKOB. | hanocrystalline powders. Preparation of
CHHTE3]ICY anicrepi. Hanokpucranne! | [Tomyuenue HaHOKpucTaimueckux | hanocrystalline materials. Basic properties of
MaTtepuangap aimy. HanoOeiiiekrep  MeEH | MATEpHAIIOB. OcHOBHBIE cBoiicTBa | hanoparticles and nanosystems. Self-organization
HaHOXYHeIep/IiH HETi3r1 KacHeTTepi. | HAHOYACTHUI] u HanocucteM. | Of nanoparticles and their application.
HanoOemniekTepin ©3iH-631 yilbIMAacThipybl | CaMoOpraHu3anus  HAHOYACTUI[ W HUX

KOHE OJIap/Ibl KOJIIaHYy. OpUMCHEHHE.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hprok O.B.

| Dryuk O. V.
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Kammul 3ammuty pusuxa-xumuanvix, reonoyusacel / Quzuko-xumuueckas 180110uus meep0oozo eeuwiecmea / Physicochemical evolution of solid matter

OKy maxcamol / Yueonas yenv/ Purpose

TUCCHUTIATHBTI  KYPBUIBIMAAp MEH KaTThl  3aT
ABOJIIONUSACHIHBIH CHITATTaMaJIapbl TYPalibl TYCIHIK
KQJIBIITACTBIPY

(hopmupoBanue TTOHSTHUS TTCCHUITATUBHBIX
CTPYKTYP M XapaKTepHBIX YEPT HBOJIOIUHU
TBEPJIOTO BEIECTBA

formation of the concept of dissipative structures and
characteristic features of the evolution of solid matter

Oxbimy Hamuceci / Pesynomamot 00yuenus / Learning outcomes

Kypersi CITTI KeliH
oiniManymbuiap

- KaTThI 3aTTHIH KYHi MEH KACHETTEPiH aHBIKTAY;

- KaTThl 3aTTap/bl OpTagan 0eiy mporecTepid, KaTThl
3aTTapAbl caKTay JKoHe Maianany ToCiepiH
KOJIJIaHy;

- OeNMIeKTepAiH KYH apaMeTpiiepiH ecenTeHis;

- TeTEepOTeH Il )KYHEHIH KYpaMbIH aHBIKTAY;

assiKTaraHHaH

IMocae ycnemuoro 3apepuenns Kypca
o0y4aromuecs OyayT

-OTPENeNsITh COCTOSHHE W CBOWMCTBA TBEPIOTO
BEILIECTBA;

-IPUMCHATL MPOUECChI  BBIACICHUA TBEPAOTO
BEIIECTBA W3 CpEIpl, CIIOCOOBI XpaHEHUS U
UCTIONIB30BAHMS TBEPOTO BEIIECTBA;

-BBIYUCIIATH MapaMETPhbl COCTOAHUA YaCTHILL,;
-OIIPEeIISITh COCTaB reTePOreHHOM CHCTEMBI;

After successful completion of the course, students
will be

- determine the state and properties of the solid,;

- apply the processes of solid separation from the
medium, methods of storage and use of solid matter;

- calculate the parameters of the particle state;

- determine the composition of a heterogeneous system;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

Du3HKAIBIK XUMHASHBIH TEOPHSICHI MEH Macesenepi,
Kazipri OetiopraHuKaIbIK XUMUSIHBIH
TeHICHIMSIaphl, KOUTOUATHIK XUMHUSHBIH TaHIAYJIbI
TapayJapsl

Teopwust u TpoOIEMBI HU3UUECKON XUMHH,
TeHIeHIIMM COBPEMEHHON HEOPTAaHUYECKON
xumMuu, V30paHHbIe IM1aBbl KOJUIOMTHONH XUMHU

Theory and problems of physical chemistry, Trends in
modern inorganic chemistry, Selected chapters of
colloid chemistry

Kypcmuiyy Kbickawa mazmynot / Kpamkoe cooepacanue kypca/ Course summary

KatTel peHesnep 3BONIOMMSACHIHBIH KaJlbl KOPIHICI.

OOmias KapTUHA 3BOJIOIMM TBEPAbIX Tell. Poct

The general picture of the evolution of solids. Growth

dazaHpl KypaiiTeiH 3aT OeueKkTepiHiH eocyi. | yactul (¢as3oobpasyromero BemectBa. Cramus | of phase-forming substance particles. Agglomeration
Arnomepanus Ke3eHi. 3aTThIH ©3[THeH peTTelyi. | arJIoOMepaluy. CrnoHTaHHOE ynopsitouenue | stage. Spontaneous ordering of matter. Formation of
JluccunaTtuBTI  KYPBUIBIMIAPABIH  KaiblITacybl. | BemectBa.  @DopmupoBanue  jauccunatuBHbix | dissipative structures. Theoretical models of the
DBOJIOUHUSUIBIK TIPOIECTIH TEOPHSIIBIK MOJCIbICPI. | CTPYKTYD. Teopetuueckue mozenu | evolutionary process. Features of the evolution of
Hanonucnepcri 3ar IBOJTIOLUSICBIHBIH | 9BOJIOLHOHHOTO nporiecca. Ocob6ennoctr | nanodispersed matter.
epeKIIeIKTEPI. 9BOJIIOLIUH HAHOJIMCIIEPCHOTO BEIIECTBA.

bazoaprama ncemexuici / Pykosooumenv npozpammut/ Programme manager
Jlpiok O.B. | Jiprox O.B. | Dryuk O. V.

30




Kopwazan opma 06vekminepiniy xumuanvlk manoay / Xumuueckuii ananus oo6vekmoe okpyycaroueit cpeovt / Chemical analysis of

environmental objects

Oky maxcamul / Yueonan yenv/ Purpose

KOpIIIaFaH opTa 0OOBEKTUICPIH XUMUSIIBIK Taaaay
3epTTENeTiH
KOpIIIaFaH opTa OOBEKTICIHIH 3aTTapblH CAaHJIBIK
oMicCiH
TaHJaylblH TECOPUSIIBIK JKOHE MPAKTUKAJIBIK

oNiCTepiH  Wrepe  OTHIPHII,

Tanmay KoHE  WACHTU(UKANHsIIAy

HET13JIepPiH 3epTTeY.

W3YYEHUE TEOPETHYECKHX M IMPAKTHYCCKUX
OCHOB BBIOOpa METO/a KOJHMYECTBEHHOTO
aHaM3a W WICHTHU(HKAIMA  BEIIECTB
HCCIIEyeMOTo 00BEKTa OKPYKAIOWIEH Cpebl,
OCBOCHHME METOJIOB XHMHYECKOTO aHajiu3a
00BEKTOB OKPYXAIOILIEH CPEeJIbl.

study of the theoretical and practical foundations of
the choice of the method of quantitative analysis
and identification of substances of the studied
object of the environment, the development of
methods of chemical analysis of environmental
objects.

OKbimy

Homuceci / Pesynomamot 00yuenusn / Learning outcomes

Kypcersl CTTI KeliH
OimiManymbLIap

-00BEeKTiHI Tajiay YIIiH ChIHAMaIap amy/Ibl
’KOHE ChIHaMa JalbIHIayIbl XKYPri3y;

-TaJiay CXEMAaChIH JKOHE OHBI JKYPri3y
omicteMeciH AepOec TaHaay Heri3iHie keitdip
OHEPKACIITIK KOHE TaOUFu 00bEKTLIEpre
carnaJjbIK )KOHE CaH[IbIK TaJlJjay >KYprisy;
-KOMBUIFaH MaceJiere colikec 00beKTIIepIl
3epTTey SMAICIH TaHay;

-aJIbIHFAH HOTHWXKENEpAl TYCIHAIPY;

-3epTTey 00BEKTICI Typasbl aKHapaTThl Talay
XKoHe Oaranay

asiKTaraHHaH

IlocJie ycnemHoro 3aBepiieHust Kypca
o0yuarmuecs OyayT

-IIPOBOJIUTH OTOOp MPOO U MPOOONOArOTOBKY
JUIs aHaJI3a 00BEKTa,;

-BBIIIOJIHSTh KayeCTBEHHbIN u
KOJINYECTBEHHBIN aHaJIMn3 HEKOTOPBIX
MIPOMBIIIJIEHHBIX U MPUPOJHBIX OOBEKTOB Ha
OCHOBE CaMOCTOSITEJIBHOIO BbIOOpa CXEMBI
aHaJIM3a U METOJIMKHU €ro IPOBEACHMUS;
-BBIOMpATh METOJI UCCIIE0BaHUS O0OBEKTOB B
COOTBETCTBHUHU C ITOCTABJIEHHOM NMPOOIeMOIi;
-MHTEpPIPETUPOBATH MIOJTyYEHHBIE
pe3yNbTarthl;

-aHAJIM3UPOBATh M OIIEHWBATh HMH(OPMAIIHIO
00 00BEKTE UCCIIEOBAHMUS

After successful
students will be
-conduct sampling and sample preparation for the
analysis of the object;

-perform qualitative and quantitative analysis of
some industrial and natural objects based on the
independent choice of the analysis scheme and the
methodology of its implementation;

-choose the method of object research in
accordance with the problem posed;

-interpret the results obtained,;

-analyze and evaluate information about the object
of research

completion of the course,

Ilpepexeuzsummepi / Ilpepexsuszumot / Prerequisites

3eprTeyaiH GU3uKa-XUMHUSIIBIK 9ICTEPI

| dusnko-xumuueckie Meroxsl necaenosanus | Physicochemical methods of research

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

Haktel  oObekTiepai  XUMHUSUIBIK  JKOHE | XMMHKO-aHAIMTHUYECKUI KOHTpoJb peanbHbix | Chemical and analytical control of real objects and
AHAJTUTUKAJIBIK OaKpLIay JKOHE OHBIH | OOBEKTOB M €ro pojib B MpoMbIuieHHOCTH, | itS role in industry, geology, agriculture, and
OHEPKACIITET1, T'€0JIOTHSIIaFhl, ayblI | TEOJIOTHH, CEILCKOM Xo3sicTBe, meaummue. | medicine. The analytical cycle and its main stages.
IIAPYalIbUIBIFBIHAFEI, MEAWIMHAAAFRl  POJi. | AHAJIMTUYECKUH [HMKI ©  ero ocHoBHble | Sampling. Sample preparation. The role of
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AHaNUTUKAJIBIK [UKI JKOHE OHBIH HETI3Trl
Ke3eHepi. CoelHaManapapl aimy. Y arini
JTarbIHAay. DKOJOTHSIIBIK MOCeIeNep i ey e
XUMHSUTBIK ~ aHanu3gig  perdi. Cyael  Tamnay.
Ayanbl Tanmgay. Tombelpakrapabl JKOHE TOMEHTI

meriHaiiepal  Taiagay.  AS3BIK-TYJIK  JKOHE
aybUIIIAPyallIbUIBIK OHIMJIepiH Tanaay.
Buonorusisix MaTepraIap bl Tanzay.

["eonorusutbIK 00BEKTIICP I TATIAAY.

stanbl.  [IpoGoorbop. IIpobGomoaroroska.
Ponp xuMudeckoro aHanmmza B pPEUICHUU
poOJIeM OKpPYXaromie cpeabl. AHAJIN3 BOJI.
Ananmu3 Bo3ayxa. AHaJM3 TOYB W JIOHHBIX
OTJIOKEHH. Ananmus MUIIEBBIX u
CEITbCKOXO3SCTBEHHBIX TMPOJIYKTOB. AHAIN3
OMOJIOTUYECKHUX MaTepUasoB. AHnanu3
Te0JIOTUYECKUX OOBEKTOB.

chemical analysis in solving environmental
problems. Water analysis. Air analysis. Analysis of
soils and bottom sediments. Analysis of food and
agricultural products. Analysis of biological
materials. Analysis of geological objects.

Ilocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hproxk O.B.

| Dryuk O. V.
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Xumuanvik-mexnono2uanvik npoyeciniyy onoipici / Ipomvliuinennovie xumuko-mexunonozuueckue npoyeccwl / Industrial chemical and

technological processes

Oky maxcamul / Yueonan yenv/ Purpose

OHEPKACIITIK XUMUSUTBIK-TEXHOJIOT HSUTBIK
MPOLIECTEP/IIH TEOPUSIIBIK HETI3AEpiH 3epTTey,
XUMUSITBIK-TEXHOJIOTHSUTBIK ~ CXEMaHBIH ~ JKEKe
AJIEMEHTTEPIH MOJICNBACYl YipeHy

HU3y4UTb TECOPECTUUCCKUEC OCHOBBI
MPOMBINIJICHHBIX ~ XUMHUKO-TCXHOJOT'HYCCKUX
IIponueccos, Hay4YUTbCA MOACIINPOBATH
OTACIBbHBIC 9JICMCHTBI XUMHKO-

TEXHOJIOTHYECKON CXEeMBbI

to study the theoretical foundations of industrial
chemical-technological processes, to learn how to
model individual elements of a chemical-
technological scheme

Okbimy

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

- XUMUSUTBIK-TEXHOJIOTHSUIBIK TPOLECTEPIiH
THIMJIUTITIH OaFanay;
-XUMUSIIBIK-TEXHOJIOTUSUIBIK ITPOLIECTEP/I1
OHTaWJIAHABIPYABIH HETI3T1 TOCUIIEPiH KOJIaHY;
- XUMUSUIBIK-TEXHOJIOTHSUIBIK ChI30aIap/ bl OKY
KOHE KYPaCTHIPY JaFAblIapbIH MEHIEPY;
-XUMUSIIBIK PEAKTOPIBIH KOHE XUMHUSIIBIK-
TEXHOJIOTHSUTBIK CXEMAaHBIH JKEeKeJIeTeH
AIIEMEHTTEPIH MOJIETBACY;

- OHTAMJIbI XUMUSIIBIK TPOLIECTI, IIUKI3aTThI
TabIHAAY O/TiCiH, PEaKIUSIIBIK KOCIIaHbl 00Ty
OMTICIH KOHE XUMUSITBIK-TEXHOJIOTHSUTBIK CXeMa
YIIiH MaKcaTThl OHIMI1 0oyl TaHaay.

agKTaraHHaH

Iocse ycnenHoro 3apepuieHnsi Kypca
o0yyaromuecsi OyayT

-OLCHUBATbH 3(1)(1)CKTI/IBHOCTL XHUMHKO-
TCXHOJIOTHYCCKUX ITPOLCCCOB;

-IIPUMCHSATDH OCHOBHBEIC IIPpHUCMbI
OIITUMMU3AINU XHUMHUKO-TEXHOJIOTHUYCCKUX
IIponIecCoOB;

-BJIAACTh HABbIKaAMH YTCHHA M COCTABJICHHA
XHUMHUKO-TCXHOJTOTHYCCKHUX CXCM;

-MOJICJIMPOBATh OTJICIBHEIC 3JIEMCHTEI
XHUMHYECKOTO peakTopa U XUMHKO-
TEXHOJIOTHYCCKOM CXEMBI;

-OCYILECTBIIATh BBIOOD OINTHUMAaJIbHOI'O

XUMHYECKOTO Iponecca, ME€ToJa MOArOoTOBKU
ChIpbsl, MCETOHAA Pa3nCIICHUA peaKI_II/IOHHOI\/’I
CMCCHU U BBIACICHUSA LEJICBOTO INPOAYKTA JIA
XUMHKO-TEXHOJIOTHYSCKON CXEMBI.

After successful
students will be
-evaluate the effectiveness of chemical and
technological processes;

- apply the basic techniques of optimization of
chemical and technological processes;

- possess the skills of reading and drawing up
chemical and technological schemes;

- simulate individual elements of a chemical
reactor and a chemical-technological scheme;

- to select the optimal chemical process, the
method of preparation of raw materials, the method
of separation of the reaction mixture and the
separation of the target product for the chemical-
technological scheme.

completion of the course,

Ipepexsuzummepi / Ipepexeusumet / Prerequisites

OU3UKATBIK XUMUSHBIH TEOPUSACHI MEH
Macesenepi

Teopus u npoOraeMbl GUUYECKON XUMUU

Theory and problems of physical chemistry

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

XI/IMI/ISIHI)IK-TeXHOJ'IOFI/IHHI)IK mponecc KIOHEC
OHBbIH  Ma3MYHBbI. XI/IMI/IHJ'ILIK-TCXHOJIOFI/IHJ'ILIK

XHUMHUKO-TEXHOJOTMYECKHI MPOLECC U €ro

COACPIKAHUC. Knaccmbmcaunﬁ XHUMHKO-

Chemical-technological process and its content.
Classification of chemical and technological
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MIPOLIECTEPIIH KIKTENYI. XUMUSIIBIK-
TEXHOJIOTUSUIBIK TPOLECTIH TePMOJUHAMHUKAIBIK
ecernrepi. OHAIpicTe KONJIAHBUIATBIH HETI3T1
poLecTep. XUMHUSIIBIK peaxkTopiaapIbIH
kikrenyi. baiinaneic (KOHTAKTTHI) ammapaTTapsbl.
DIEKTPOXUMHUSIIBIK mpouectep. Katanutukanbik
mporecTep. PanuanusuibIK-X MMHSITBIK
TexHojorusi.  DOTOXUMUSIIBIK  IMpoOLEcTep.
[1nazmanbIK TeXHOJOTHUsIIAP. YIIbTPaIbIObICTHIK
TEXHHKAa  JKOHE  TexHojorusmap.  XUMHS
OHJIIpiCiH KETUIIIPY. XUMUSIIBIK-
TEXHOJIOTUSIIBIK MPOIIECTIH THIMIUIITIH
aHbIKTay. Ipi ToHHAXIEI OpraHUKaIbIK CHHTE3.
Texnonorusna KOJMAAHBUIATHIH OHOJOTHSIIBIK
mporecTep. XUMHUSIIBIK pPeaKkTopiapibl JKOHE
oJlapJlaFbl XUMUSIIBIK MPOIIECTEP/Il MOAETBICY.

TEXHOJIOTHYECKUX IIPOLIECCOB.
TepMonuHaMuyeckue  pacueTsl  XUMHUKO-
TeXHoJoruueckoro mpouecca. OCHOBHbIE
IIPOLIECCHI, MCIIONb3YyEMBIE B IIPOU3BOJICTBE.
Knaccupukanuss XUMHYECKHX PEaKTOpPOB.
KoHTakTHBIE anmapaTsl. DJIEKTPOXUMUYECKHUE
npoueccel.  KaramuTudeckue — mpoOLECCHI.
PagnanuonHo-XxumMunyeckas TEXHOJIOTHUSl.
doroxumuyeckue npoueccel. IlnazmeHHble
TEXHOJIOTMH. YJbTPa3ByKOBas TEXHUKH W
TEXHOJIOTHH. CoBepliIeHCTBOBaHUE
XMMHMUYECKHX Npou3BoACTB. OmpenencHue
3(pGEKTUBHOCTH XMUMHUKO-TEXHOJIOTUIECKOTO
npouecca. KpynnHOTOHHaKHBII OpraHu4ecKuii
CUHTE3. buonornueckue IIPOLIECCHI,
HCIOJIb3yEMBIE B TE€XHOJIOTHH.
MopenupoBaHue XUMHUYECKHX DPEAKTOPOB H
IIPOTEKAIOIINX B HUX XUMHYECKHUX
IIPOLIECCOB.

processes. Thermodynamic calculations of the
chemical-technological ~ process. The main
processes used in production. Classification of
chemical reactors. Contact devices.
Electrochemical processes. Catalytic processes.
Radiation-chemical technology. Photochemical
processes. Plasma technologies. Ultrasound
techniques and technologies. Improvement of
chemical production. Determination of the
effectiveness of the chemical-technological
process.  Large-capacity organic  synthesis.
Biological processes used in the technology.
Modeling of chemical reactors and chemical
processes occurring in them.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hprok O.B.

| Dryuk O. V.
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Japinix ecimoikmep xumusacol / Xumusn nexapcmeennuvix pacmenuii / Chemistry of medicinal plants

OKy maxcamul / Yueonaa yenv/ PUrpose

(OUTOXUMUSIIBIK ~TaJJlay CallaChIHIA TEOPUSLIBIK
OUTIM MEH TpPaKTUKANBIK JaFabuiap >KYHECiH
KAJIBIITACTRIPY

¢dbopmupoBaHue CHCTEMBl  TEOPETHUYECKUX
3HAHUH M TIPAKTUYECKUX HABBIKOB B 00JacTH
(UTOXMMUYECKOTO aHAIN3a

formation of a system of theoretical knowledge
and practical skills in the field of phytochemical
analysis

Oxwvitmy namuceci / Pezynomamot o0yuenusn / Learning outcomes

Kypcersl €TTI KeliH
OimiManymbLIap

- OMOJIOTHSIIIBIK OCJICeH/II 3aTTap Ibl MAKCATTHI 13/I€Y
YIIiH 6CIMAIKTIH KYHIBUIBIFBIH 00JIKAY;

- OCIMJIIK TEKTEC XUMUSIIBIK 3aTTap/Abl aHBIKTAY;

- OCIMJIIKTEP/IIH XUMHUSIIBIK KYPaMbIH CartaibIK
KOHE CaHJBIK aHBIKTAY JTaFIbUIAPBIH MCHIEPY;

- OCIMIIK MUKi3aThIHAH XUMHMSUIBIK 3aTTap bl

Oeuin amy xoHe 0oy

asiKTaraHHaH

ITocsie ycnemHoro 3apepueHust Kypca
o0yuarmuecs OyayT
-IIPOrHO3UPOBATh  LIEHHOCTH
HaIpaBJIEHHOTO IIOUCKA
AKTHUBHBIX BCIIICCTB,
-UICHTU(DUIUPOBATh  XUMHYECKHUE
PacCTUTEIBLHOTO MPOUCXOKICHUS;
-BJIaJIETh ~ HABbIKAMHM  KAUeCTBEHHOIO0 MU
KOJIMYCCTBCHHOI'0 OHNPCACICHUA XHUMHYCCKOI'O
COCTaBa pacTeHUil;

-BBIACIIATE U Pa3ACIATh XUMHUYCCKUC BCIICCTBA
U3 PACTUTEIBHOIO ChIPbsI

pacTeHHst IS
OHMOJIOrMYECKHU

BCIICCTBA

After successful completion of the course,
students will be

- predict the value of the plant for the targeted
search for biologically active substances;

- identify chemicals of plant origin;

- possess the skills of qualitative and quantitative
determination of the chemical composition of
plants;

- isolate and separate chemicals from plant raw
materials

11

epexsusummepi / Ilpepexeusumet / Prerequisites

Kopiaran opra 00beKTiepiHiH XUMUSIIBIK Tajaay,
OpraHukasblK XUMUSHBIH Ka31pri Macenenepi

XUMHUECKUH aHaIu3 00BEKTOB OKpPY KatoleH
cpensl, CoBpeMeHHbIE POOIEMbl OpraHU4YECKON
XUMHH

Chemical analysis of environmental objects,
Modern problems of organic chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

OCIMAIKTEPIIH XUMUSIIBIK KOMIIOHEHTTEDI.
Kewmipcynap. Akys3aap. Jlunuarep. OpraHukanbi
KBIIIKBLIIAP. DeHoNIbIK KOCBUIBICTAp.
I'mukozunrep. Odup Mainapel. AJKagouaTap.
Crepounrap. Butamunaep. AHTHOHOTHKTED. YIIap

MeH TokcuHep. ['opmonap.

XUMHUYECKUE COCTaBIISIIOIIINE pacTeHuil.
VYrneBonbl. benku. Jlunuael. Opranuueckue
KUCHOTEL. DeHONILHBIE COEMUHEHNA. | TUKO3HUIEL.
Odupnasie Macna. Ankanounbl.  CTepoubl.
Butamunbl. AHTHOMOTHKHU. SOl M TOKCHHBI.
['opMOHBI.

Chemical components of plants. Carbohydrates.

Squirrels. Lipids. Organic acids. Phenolic
compounds.  Glycosides.  Essential  oils.
Alkaloids.  Steroids. Vitamins. Antibiotics.

Poisons and toxins. Hormones.

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

Hprok O.B.

‘ Hprok O.B.

| Dryuk O. V.
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Tanoayowviyy cnekmpockonusasl 20icmepi / Cnekmpockonuyueckue memoowt ananusa/ Spectroscopic analysis methods

OKy makcamut / Yueonan yenv/ Purpose

CIIEKTPOCKOIHSITBIK 3eprTey onictepi | popmupoBanue npodeccuonanpubix | formation of professional competencies of students
camachlHaa  OLTIM  adymIbUIapaslH — KociOu | kommereHimii  oOygaromuxcs B obmactu | in the field of spectroscopic research methods.
KY3BIPETTIIITiH KAJBINTACTRIPY CHEKTPOCKOMUYECKUX METO/IOB UCCIICOBAHUS

Oxwvitmy namuceci / Pezynomamot o0yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [TocJie ycnenmHoro 3aBepueHusi Kypca After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be

- TaJj1ayablH CIIEKTPOCKOMHSUIBIK dIiCTePiH
KOJI/IaHa OTBIPBIN 3€PTTEY KYPrizy;

- aCIanThIK TAIAAYAbl KOJIJIaHA OTHIPHIII,
3epTTEY/iH OHTANIbI 9/1iCi MEH 9/licTeMeciH
TaHzuay;

- CIIEKTPOCKOIHUSIIBIK 3€PTTEYJIeP/l Ky3€ere
achIpy JarIblIaphIH )KOHE CIICKTPIIEp MEH
Xpomarorpammarap aepekrepi OoibIHIIA
3aTTap/bl AaHBIKTAY SJIICTEMEJIEPIH MEHTEPY;
- 3aTTap/bl aHBIKTAY;

- 00BEKTIHIH XUMUSUIIBIK KYPAMbIH CaIajblK
KOHE CaHJIbIK aHBIKTAY bl )KY3€ere achlpy

-IPOBOJAUTH HCCIIEIOBAHUE C MPUMEHEHUEM
CIIEKTPOCKOMMYECKUX METOJIOB aHAIIN3A;
-o0upaTh OITHUMAaJIbHEIN METOJ u
METOJMKY MCCIENOBaHUs C IPUMEHEHUEM
WHCTPYMEHTAJIbHOTO aHAJIN3A;

-BJI1aACThb HaBBIKaMH OCYHICCTBJICHU
CIICKTPOCKOIMNYCCKUX HCCIICTOBaHUM u
MCTOAHUKaMM  OIIpCACIICHUA  BCIICCTB 11O

JTaHHBIM CIIEKTPOB U XpOMATOTPaAMM,;
-UIeHTU(UIIMPOBATH BEIIECTBA;
-OCYIIECTBISITH KauyeCTBEHHOE b3
KOJIMYECTBEHHOE OIpe/IeJICHHe XUMUYECKOTO
cocTaBa 00bEKTA

- conduct research using spectroscopic methods of
analysis;

- select the optimal method and methodology of
research using instrumental analysis;

- possess the skills of performing spectroscopic
studies and methods for determining substances
from the data of spectra and chromatograms;

- identify substances;

- perform qualitative and quantitative
determination of the chemical composition of the
object

Ipepexsuzummepi / llpepexsuzumot / Prerequisites

3eprreyaiH GU3NKa-XUMUSIIBIK SIICTEDI,
AHaTUTHKANBIK XUMUSHBIH TaHJ1ay bl
TapayJiapsl

DOU3NKO-XUMHUICCKHE METOJABI UCCJICAOBAHHA,
I/I36paHHHC IJIaBbl aHAJIMTHYECKOM XUMUH

Physicochemical methods of research, Selected
sections of analytical chemistry

Kypcmuiy kvickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary

ATOMIBIK-DMHCCHSIIBIK, aToMIbBIK- | MeTonpl  aTOMHO-dMHCCHOHHOI, aTOMHO-
aOcopOLUATIBIK ~ CHEKTPOMETpUs onicrepi, | abcopOIIMOHHOM CIEKTPOMETPHH,
PEHTTEeHIIK CTIEKTPOCKOTIHIS, Macc- | peHTIT€HOBCKOW  CIIEKTPOCKONHH,  Macc-
CIIEKTPOMETPUS, JJIEKTPOHABI MApaMarHuTTIK | CIIEKTPOMETpPUH, 3JIEKTPOHHOTO

KOHE SIPOJIBIK MAarHUTTIK PE30HAHC SJICTepi,

sarrapaeiy UK-, VK-, SAMP-, TIMP - xoHe

mapaMarHuTHOTO ©W AACPHOI0 MArHuTHOI'O
PC30HAHCA, MCTOJBbI )48 CIIOCOOBI

Methods of atomic emission, atomic absorption
spectrometry,  X-ray  spectroscopy, mass
spectrometry, electron paramagnetic and nuclear
magnetic resonance, methods and methods for
decoding IR, UV, NMR, PMR and mass spectra of
substances.
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Macc-CIIeKTpJepiH  Jekonaray omictepi MeH | pacmmupposku UK-, YO-, AMP-, TIMP- u

TOCUIIEDI. MacC-CIIEKTPOB BEIIECTB.
bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager
Jlprok O.B. | Iprox O.B. | Dryuk O. V.
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Tamax onimoepin onoipyoezi xumusivlk npoyecmep | Xumuueckue npoyeccol 6 npouszsoocmee nuujesou npooykuyuu | Chemical processes in food

production

OKy makcamut / Yueonan yenv/ Purpose

TaMak TEXHOJIOTHUSICHI MeH ajgam
TaMaKTaHYBIHAFbl HET13T'1 TaFaMJIbIK 3aTTap/IbIH
pelliHe, TEXHOJOTHSIIBIK aFbIHIAFbl )KOHE CaKTay
KE31HJIeT1 MakKpoO- >KOHE MHUKPOHYTPHEHTTEPIIIH
e3repyiHe, TaraMJIbIK JKOHE OHOJOTHSIIBIK
OeJICeH 1l KocmalapAblH KYPBUIBIMBI MEH POJIiHe
KaTBICTBI MOCEJIeNIEP/Ii TYCIHY

pa3o0parbcsi B BOIPOCaX, KACAIOMIMXCS POJIU
OCHOBHBIX TIMIIEBBIX BEIIECTB B MHUIICBOU
TEXHOJOTUM W TUTAHUU  YEJIOBEKa, B
npobyieMax, CBSI3aHHBIX C MPEBPalICHUEM
MaKpo- u MHUKPOHYTPHEHTOB B
TEXHOJIOTUYECKOM TIOTOKE M TIPU XPaHCHHUH,
CTPOGHHEM W  pOJBbI0  MHUIIEBBIX |
OMOJIOTHYECKH AKTUBHBIX JJOOABOK.

understand the issues related to the role of basic
nutrients in food technology and human nutrition,
the problems associated with the conversion of
macro - and micronutrients in the process flow and
storage, the structure and role of food and dietary
supplements.

OKbimy

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

~T€XHOJIOTUSJIBIK aFbIHIaFbl MAKPO-)KOHE
MUKPOHYTPHEHTTEPAIH TYPJICHYiH O0IDKay KoHe
aHbBIKTAY;

-KoCrayiap MeH >KaKCapTKBIIITap bl OJapabIH
Kayilci3/iriH ecKepe OThIPBIN aHBIKTAY;
-TeXHOJIOTHSIIBIK aFbIMJIa MaKpO-KOHE
MHUKPOHYTPHUEHTTEPAl TYPJICHAIPY CXeMalapblH
KYpY JaFaplIapblH MEHTEpY;

-HaKTbl TaMaK TEXHOJIOTUSACHI MEH aJaM
TaMaKTaHYBIHIAFbI, TEXHOJIOTHSIIBIK aFbIH/IaFbI
KOHE CaKTay Ke31HIET1 MaKpo - )KoHE
MUKpPOHYTPHUEHTTEP/IIH TYPJICHyIMEH
0aifTaHBICTHI MACENeNep Ieri HEeTi3T1 TaFaMIbIK
3aTTap/bIH PeJIiH aHBIKTAY;

-TaFaM/JIbIK XKoHE OMOJIOTUSIIBIK OeJICeH Il
KOCHaJIapAblH KYPbUIBIMBI MEH POJIiH Oelnriiey.

agKTaraHHaH

IHocse ycnemHoro 3aBepuieHusi Kypca
oO0yyaromuecsi OyayT

-IIPOTHO3UPOBATH " ONpeAcIIsITh
MPEBPAIICHUS] MAKPO- U MUKPOHYTPHUEHTOB B
TEXHOJIOTHYECKOM ITOTOKE;

-ONpEeNeNsITh J00aBKHM W YIYUYIIUTEId C
y4eToM UX 0e30MacHOCTH;

-BJIaJICTh HABBEIKAMH  COCTAaBJICHHS  CXEM
MpEeBpAIICHUII MAaKpO- U MUKPOHYTPUEHTOB B
TEXHOJIOTHYECKOM ITOTOKE;
-BBISIBJISIT  POJIM  OCHOBHBIX
BEIIICCTB B KOHKPETHOU UNIEBOU
TEXHOJIOTMM W IIMTaHWM  4YeJOBEKa, B
npobiieMax, CBSI3aHHBIX C TPEBpAIICHUEM
MaKpo- H MUKpPOHYTPUEHTOB B
TEXHOJIOTHYECKOM IOTOKE U TIPU XPaHEHHUH;
-yCTaHaBJIMBaTh CTPOCHUE U POJIb MUIIEBBIX U
OMOJIOTMYECKN aKTUBHBIX T00ABOK.

MU CBBIX

After successful
students will be
-predict and determine the transformation of
macro-and micronutrients in the process flow;
-identify additives and improvers, taking into
account their safety;

-possess the skills of drawing up schemes of
transformations of macro - and micronutrients in
the technological flow;

-identify the roles of the main food substances in a
particular food technology and human nutrition, in
the problems associated with the conversion of
macro - and micronutrients in the process flow and
during storage;

-establish the structure and role of food and dietary
supplements.

completion of the course,

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites

OpranukasblK XMMUSIHBIH Ka3ipri Macelnenepi

‘ CoBpeMeHHbIe TPOOIEeMbI OPTaHUYECKON

| Modern problems of organic chemistry
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‘ XUMUU

Kypcmoiy Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

TaramMaplK 3aTTap XUMUSICHI KOHE aJaMHBIH
TaMakTaHybl. AKybI3  3artap. Jlummarep.
Kemipcynap. Munepannsr 3artap. Buramunnep.
TaraMabpIK KBIIIKbUIAAP. depMeHTTep.
TaraMIbIK ~ KOHE  OHOJIOTHUSUIBIK — OeJiceHi
Kocnamap. Tamak  eHIMAEpiH  eHIipyZeri
KeMipCyap/IbIH e3repyi. ABBIK-TYITIK
KypaMmblHAaFel cy. TaramabIK Kocmamap >KoHe
OouosornsutbIK  OenceHai Kocmanap. TaramabIK
nacraymsl 3artap. Cy. A3BIK-TYNIK Kayilci3airi.
ABBIK-TYJIIK ~ eHIMACpIH  Qabcuduranmsiay.
Panmonnpl TamakTany Herizaepi.

XUMHUS THIIEBBIX BEIIECTB M IHUTaHHUE
yejloBeKa. benkoBrle BellecTBa. JIMIUIBL
VYrieBoasbl. MunepanbHbie BEILIECTBA.
Butamunel. [TumeBbie kuciaotel. epMeHTHI.
IIumeBple ©  OWOJIOTMYECKH  AKTHBHBIC
nobasku. IlpeBpameHust yrieBojoB mpu
MIPOU3BOJICTBE MUIIEBBIX MPOAYKTOB. Boxa B
cocTaBe IMHUIIEBBIX MPOAYKTOB. [luieBbie
mTo0aBKM M OHOJOTMYECKH  aKTHBHBIE
nob6asku. Ilumesbie 3arps3autenu. Bopa.
be3zonacHocTh IMUIIEBBIX MPOIYKTOB.
Qanbcudukanyss  MUIIEBBIX  MPOJIYKTOB.
OCHOBBI pallMOHATILHOTO MTUTAHUSI.

Food chemistry and human nutrition. Protein
substances.  Lipids. Carbohydrates.  Mineral
substances. Vitamins. Food acids. Enzymes. Food
and dietary supplements. The transformation of
carbohydrates in the production of food products.
Water in the composition of food products. Food
additives and dietary supplements. Food pollutants.
Water. Food safety. Falsification of food products.
Fundamentals of rational nutrition.

Ilocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

TaramabIK ©HIM/IEP] JTaCTAFBIIITAPBIH aHBIKTAY,
ABBIK-TYJIK 6HIMIEPIH OHIPYAET] Kachll
TEXHOJIOTHUSIIAP

Wnentudukanus 3arpsa3sHUTeNnedl MHUILEBOM
NPOAYKIMH,  3€JIEHbIE  TEXHOJOTMH B
IPOU3BOJICTBE MMUIIEBON NIPOIYKIIUH

Identification of food pollutants, Green technology
in food production

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

Hprok O.B.

‘ Hprok O.B.

| Dryuk O. V.
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Kaszipei 3amanzel opzanukanvik cunmes / Coepemennutil opzanuueckuil cunmes / Modern organic synthesis

OKy makcamut / Yueonan yenv/ Purpose

OpPTraHMKAJIBIK 3aTTapbIH KYPBUIBIMBbIHA CYHEHE
OTBIPBIT, XUMISUIBIK PEAKIHSIAPIABIH MYMKIH
KOJITAPBIH, OaFpITTAIFaH CUHTE3
MYMKIHAIKTEPiH OOJKayIbl YHPEHIHI3

HCXOJs U3 CTPOEHUs OPraHMYECKUX BEILIECTB
HAay4YUTbCs  IPOTHO3UPOBATH  BO3MOXKHBIC
IIyTH XMMHUYECKUX PpEaKLUi, BO3MOXKHOCTH
HaIIpaBJIEHHOIO CUHTE3a

based on the structure of organic substances, learn
to predict possible ways of chemical reactions, the
possibility of directed synthesis

OKvimy

Hamuceci / Pesynomamut o6yuenusn / Learning outcomes

Kypcersbi CoTTI asIKTaraHHAH KeHin
olmiMaymbLIap

-OpraHMKaJIblK peaKkusyIap aFbIMbIHbIH
epeKIIeNKTEPiH, OPraHUKAIIBIK PEaKIHSIIAPIbI
Oackapy Tocinaepin; OpraHuKaablK CHHTE3
oNicTepiH KOJJAaHy;

- CHHTE3 CXeMaJapblH 931pJiey KOHE OHBI
KYPTi3yAiH OHTAMIIbI 9IICTEPiH TaHaaY;

- OpraHUKAJIBIK peaKkuUsIapAblH 0acbiM
KOJIIapbIH aHBIKTAY;

- KOUBIIFaH MACEIIETE COMKEC CUHTE3IIH
OHTaMJIBI 9/IICTEPIH, CXEMaJIapbl MEH 9/IICTEPIH
TaHJ1aHbI3.

IMocae ycnemHoro 3aBepuieHust Kypca
o0yyaromuecsi OyayT

-IIPUMEHATh ~ OCOOGHHOCTH  NPOTEKaHUS
OpraHUYECKUX peakiuii, CIocoObI
yIpaBJICHUS OPraHUYECKUMH  PEaKIIUsIMHU;
METOBI OPraHMYECKOTO CHHTE3A;
-pa3pabaTbIBaTh CXEMbI CHHTE3a U MOJIOUPATh
ONTUMAJILHBIE METOJIUKH €TO MMPOBEICHHUS;
-ONpeACHsATh  NPEUMYIICCTBEHHBIE  ITyTH
MPOTEKAHHUS OPTaHUIECKUX PEAKIIHIA;

- BBIOMpaTh ONTHMAaJbHbIE METOJIbI, CXEMbI U
METOAMKH CHHTE3a B COOTBETCTBHH C
MIOCTaBJIEHHON MPoOIEeMOii.

After successful completion of the course,
students will be

- apply the features of the course of organic
reactions, methods of controlling organic reactions;
methods of organic synthesis;

- develop synthesis schemes and select optimal
methods for its implementation;

- determine the preferred pathways of organic
reactions;

- choose the optimal methods, schemes and
methods of synthesis in accordance with the
problem.

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites

OpraHuKablK XUMHUSHBIH Ka3ipri Mocenesnepi

CoBpeMeHHbIe TPOOJIEMbl OPraHUYECKOi
XUMHHU

Modern problems of organic chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

OpraHukaiblK XUMHSJIAFbl CHHTE3 OICTEPiHIH
KIKTETyl (YHKIMOHANJBI TONTapAbl KOpFay
kKOHE  KammblHa — KenTipy.  OpraHHKaibIK
peaKuusIapaslH  CEJNEeKTHBTUIINH  Oackapy.
PeaktusTep, SKBHBAJICHTTEP, CUHTOHJIAP.
Kypaeni oMU YHKIIMOHAIIBI KOHE
TMOJNIMIUKIAI  MOJIEKYJAMApJblH  CHHTE31HJIe
KaiiTa TONTACTHIPY/bI, H30MEPJIEY MPOIECTEPiH

Knaccupukanus  MeTomoB  cuHTE3a B
OpraHWYECKON XMMUU 3allUTa U pereHepanus

(YyHKIMOHANBHBIX ~— TPYINI.  YTpaBieHHE
CEJICKTUBHOCTBIO  OPraHUYECKUX PEaKLIMM.
Pearentsl, SKBUBAJICHTHI, CUHTOHBI.

[IpumeHeHne mneperpynnupoBOK, IMPOLECCOB
M30MEpHU3alM M TayTOMEPHBIX SIBICHUN B

CHMHTC3€C CJIOXHBIX HOJII/I(I)yHKI_II/IOHaHLHLIX u

Classification of synthesis methods in organic
chemistry Protection and regeneration of functional
groups. Control of selectivity of organic reactions.
Reagents, equivalents, synthons. Application of
rearrangements, isomerization processes, and
tautomeric phenomena in the synthesis of complex
polyfunctional and polycyclic molecules. Basic
methods and problems of chemical synthesis.
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KOHE TayTOMEPIIK KYOBUIBICTApbl KOJJIAHY.
XUMHSUTBIK CHUHTE3JIIH HETI3rl oficTepl MeH

Mocenenepi. Kemiprek-kemipTek
OaiJIaHBICTAPBIHBIH ~ TY3UIy  PEaKIUsIIaphI,
onepuHaIus, LIMJIKJIOH KOCBUIBICTAp,
KOHJIGHCAIlWsI,  COHJai-aKk  Keibip  Kaidta

TONTACTHIPY TYpJIEpi.

MOJINIUKINYECKUX ~ MoOJIeKyJd.  OCHOBHBIE
METOJIbl U MPOOJIEMbl XUMUYECKOTO CHUHTE3a.
Peakiuu oOpa3oBaHusl yriaepoJ-yriepoaHbIX
CBA3EH, oJie()MHUPOBAHUS,
LMIKIONPUCOEANHEHNSI, KOHJEHCAluK, a
TaK)XKe€ HEKOTOPBIE IEPErpyIUPOBKH.

Reactions of carbon-carbon bond formation,
olefination, cylclopriddition, condensation, and
some rearrangements.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hprok O.B.

\ Hprok O.B.

| Dryuk O. V.
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Tazamowvik onimoepi nacmazvtuumapuin anvikmay / Hoenmughukayusn 3acpaznumeneit nuwiesoit npodykyuu / Identification of food pollutants

OKy makcamut / Yueonan yenv/ Purpose

TaMaK ©HIMJEPIHIH HEeTi3rl JlacTaybIIITAPbIH,
OJapIBIH  TaMakKKa
OJIapIbI aHBIKTAY onicTepin 3epTTeY;
JaCTaFBIITAPABIH OOIYBIH aHBIKTAYbl YHPEHY.

TYCY JKOJJapblH JKOHE

HU3Yy4YUTb OCHOBHBIC 3arpsA3HUTCIIN HHLLICBOP'I
OpoAYKIUH, IIYTH HX IIOINIAJdHHA B IMHILY H
METOABI nux O6Hapy)KeHI/I$I; HAay4YUTbCA
BBIABJIATH HAJIMYUC BanXBHI/ITCJIeﬁ

to study the main pollutants of food products, ways
of their getting into food and methods of their
detection; to learn how to detect the presence of
pollutants

After successful
students will be
-identify ways of contamination of food products;
- determine the presence of pollutants in food
products by chemical and physico-chemical
methods;

- identify individual food pollutants;

- evaluate the compliance of food products with
safety requirements by the compliance of

completion of the course,

Okbimy namuoiceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcersbi CITTI asiIKTaraHHAH keilin | [Tocse ycnemHoro 3aBepuieHusi Kypca
olmiMaymbLIap o0yyaromuecsi OyayT
- TaMaK eHIM/IEPiHiH JacTaHy >KOJIJapblH -BBIBJIITH  IIyTH  3arps3HEHUs  IHUIIEBOMN
aHBIKTAY; MPOAYKIINH,;
-TaMakK eHIMJEpiHAe XUMUSIbIK )KOHE (PU3UKA- | -ONpPENeNATh HaJM4Yue 3arpsa3HuTeled B
XUMUSUIIBIK 9/1ICTEPMEH JIaCTaFBIIITAP IBIH MUIIEBBIX  MPOAYKTaX XUMHYECKUMH U
0O0JIybIH aHBIKTAY; (U3NKO-XUMHUYECKUMH METOAAMU;
- TaMaK OHIM/ICPiHiH XKeKellereH -HJICHTH(PUIUPOBATH OTJEJIbHbIE
JacTaybILITapbIH COMKECTEHAIPY; 3arpsA3HUTENN TUILEBON MPOILYKIUH;
- TaMaK OHIMIEPIHIH JIACTAFbIIITAPIBIH -OIl€HUBATh COOTBETCTBHE MUIIEBOU

HOPMAaTHUBTIK KOPCETKILITEpPre COUKECTIT1
OOMBIHIIIA KAayINCI3/IK TaJlalTapblHA COUKECTITH
Oaranay

MPOAYKIIMN TpeOOBaHUSAM OE30MacHOCTH IO
COOTBETCTBUIO 3arpsi3HUTENIEH HOPMATHBHBIM
MOKa3aTeJsIM

pollutants with regulatory indicators

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites

AHaTUTHKANBIK XUMUSHBIH TaHJ1ay bl
TapayJiapsl

I/I36paHHHe IJ1aBbl aHAJTUTHYECKON XUMUH

Selected sections of analytical chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kopiiaran opra-mmkizar MeH TaraM eHIMJIEpiH
JACTayAbIH HETI3T1 Ke31. YBITTBI 3JIEMEHTTEp.

Okpyxatomasi cpefa - OCHOBHOW HMCTOYHUK
3arpsI3HEHUST CHIPhSI U THUIIEBBIX MPOIYKTOB.

The environment is the main source of
contamination of raw materials and food products.

PannoakturTi nacrareimTap. Jnokcunaep sxoHe | Tokcuunbsle  sneMeHThl.  PammoaktuBHbie | TOXic elements. Radioactive pollutants. Dioxins
JTMOKCHH TOPI3/i KOChUIbICTap. [ToMUIIMKIAL X0l | 3arpsS3HUTENH. JInoKCUHBI u | and dioxin-like compounds. Polycyclic aromatic
uicTi KOMipCyTeKTep. OCIMIIK | THOKCHHITOTOOHBIC coenunenus. | hydrocarbons. Contamination with substances used
[IapyambUIBIFbIHIA KOJAAHbUIATHIH 3aTTapMeH | [lonmunukinnyeckue apomaruueckue | in crop production. Contamination with substances
JacTaHy. Man [IapyamibUIbIFBIHIA | YTTIEBOIOPOALI. 3arps3HeHus BemiectBamu, | Used in animal husbandry. Natural toxicants.
KOJITAaHBUIATBIH 3aTTapMeH JiacTaHy. TaOufu | mMpUMEHSEMbIMU B pacrenueBojctse. | Bacterial toxins. Mycotoxins
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TOKCUKAHTTAap. bakTepusiblk ~ TOKCUHAEp. | 3arpsi3HEHUE BEIIECTBAMH, MPUMEHSIEMbIMU B
MukoTokcunaep KUBOTHOBOACTBE. IIpupoaHbBIE TOKCHKAHTHI.
bakreprnaibHble TOKCHHBL. MHUKOTOKCHHBI
bazoapnama sicemexuici / Pykosooumenw npozpammul/ Programme manager
Jprok O.B. | Iprok O.B. | Dryuk O. V.

43




A3bIK-myniK 0HimOepin oHOIpydezi Heacvll MeXHOI02uANap / 3ejleHble mEeXHON02UU 6 npou3eoocmee nuuieeou npodykyuu / Green technology in

food production

Oky maxcamul / Yueonan yenv/ Purpose

KOpIIaFaH opTa YIIH Kayilci3 Taram eHIipici
CaJIaChIHJIaFbl KY3bIPETTEP/Ii KAJIBIITACTBIPY

dbopMupoBaHKE KOMIETEHIIMH B 00JacTh
MUIIEBBIX TPOU3BOJCTB, OCE30MACHBIX IS
OKPY KaIoUIeH Cpeibl

formation of competencies in the field of food
production, safe for the environment

OKvimy

Hamuceci / Pesynomamut o6yuenusn / Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

- JKachUl TEXHOJOTHSUIAPIbI KOJIJaHAa OTBIPHIIL,
TaMaK OHIMJICPIH OHAIpyAe KOJJIAHBUIATHIH
HET13T1 XUMUSUIBIK IIPOLIECTEP/Il KOJIJIaHy;
-XACCII xyHeciHiH TamanTapsl OOWBIHIIA
TaMaK OHIMJEpIH OHIIPYy Ke3iH]e XUMHUSIBIK-
TEXHOJIOTHSUTBIK ~ TIPOLIECTEPAIH  KayilcCi3airia
Oaraunay;

- KOpIIaraH opTara Kayilci3 TaMaK eHIMJIEepiH

asgKTaraHHaH

OHJIIpy/l€  OHTAWIBl  XUMMSJIBIK  IPOLECTI
TaHJIaHbI3;
- KOpLIaraH oOpTara Kayinci3  IIMKi3aTThl

MalbIHAAY OICTEpIH, PEAKIHUSIBIK KOCIaHbI
Oesly KoHE MakcaTThl OHIMJII Oeny oicTepiH
KOJI/IaHy

IlocJie ycnemHoro 3aBepiieHus Kypca
o0yyaromuecsi OyayT

-IIPUMEHSTh OCHOBHBIE XUMHUYECKHE
MIPOLIECCHI, MCIIONb3YyEMbIE B IPOU3BOJCTBE
MUIIEBOW MPOAYKLUMU C HCIOIb30BAaHHEM
3€JICHBIX TEXHOJIOTHM;

-OLIEHUBATh 0€30MacHOCTb
TEXHOJIOTHUECKHUX IIPOLIECCOB
MIPOU3BOJICTBE  MHUILIEBOM  MPOIYKIHH
TpeboBanusm cuctembl XACCIT;
-BBIOMpAaTh  ONTUMAIBHBIA  XUMHUYECKHA
Ipolecc MpuU MIPOU3BOACTBE  IPOIYKTOB
MUTaHUs, OE30MacCHBIM [N  OKpY’Karoulen
Cpelbl;

-IPUMEHSATh METOJAbl TOJATOTOBKH  CBIPbS,
METOJIbl pa3/iesieHUsl PEaKIMOHHON cMecu U
BBIJIETICHUS IEJIEBOTO MPOJyKTa Oe30MacHbIe
JUISL OKPYKAIOIIEH Cpeibl

XUMUKO-
pu
o

After successful
students will be

- apply the main chemical processes used in the
production of food products using green
technologies;

- evaluate the safety of chemical and technological
processes in the production of food products
according to the requirements of the HACCP
system;

- choose the optimal chemical process for food
production that is safe for the environment;

- apply methods of preparation of raw materials,
methods of separation of the reaction mixture and
isolation of the target product that are safe for the
environment

completion of the course,

Ilpepexeuzsummepi / Ilpepexsuszumot / Prerequisites

(DI/ISI/IKaJ'H)IK XUMUAHBIH TCOPUACHI MCH
Macenenepi, 3epTTey i PU3NKa-XUMHUSIIBIK
oxicTepi

Teopus u npobseMbl GU3HIECKON XUMUH,
OU3NKO-XUMHUUYECKHE METO/IbI UCCIIEOBAHUS,

Theory and problems of physical chemistry,
Physicochemical methods of research

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

Kacemr  TEXHONOTHS JKOHE JKAachlUl XHMHUS.
OpFaHHKaJIBIK XUMUAIBIK TCXHOJIOTHA. Kacen

3ejleHas TEXHOJOTHS M 3elieHas XUMHSL.

OpTaHI/I‘{CCKaH XUMHUYCCKas TCXHOJIOTHA.

Green technology and green chemistry. Organic
chemical technology. The main chemical processes
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Heri3ri
Spirajoule

TEXHOJIOTHUS/1A
XUMUSIIBIK nporecTep.
TEXHOJIOTUSICHl, MHKPOTOJIKBIH/ABI TEPMHUSIIBIK
3apapcChI3IaH/bIpy, KOFapbl KbICBIMJIBI OHJEY,
TaMaK OHJIPICIHIErT HMMITYJIBCTI AJIEKTp ©pici,
TaMaK OHIMJEPIHIH  CamachlH  CEHCOPJIBIK
Oakputay omictepi. KemipcyTek mMIMKi3aThIH
eHJey. A3  JKOHE  YJIKEH  TOHHaXIbl
OpraHukanbiK CUHTE3. ABBIK-TYIIK
KOMIIOHEHTTEpl MeEH TaraMJblK KocHaaap/sl
airy. XACCII xyiteci.

KOJIJaHbLJIaThIH

OcHOBHBIE XUMHUYECKHE MIPOIIECCHI,
UCTIOJIB3yeMbIE B 3€JICHOM  TEXHOJIOTHUH.
Texnonorus  Spirajoule, MHKPOBOJIHOBAS
TepMHYECKasl CTepHIM3anusi, o0padoTKa 1o
BBICOKUM TaBIICHUEM, UMITYJICHOE
ANEKTPUIECKOE noJje B HHIIEBOM
MIPOU3BOJICTBE, METO/]IbI CEHCOPHOTO

KOHTPOJIS KauecTBa IHIIEBOW IPOIYKIIHH.
[TepepaboTka yriaeBoIOpOAHOTO CHIPhs. Maio
U KPYIHOTOHHR)KHBIA OPraHMYECKHI CHHTE3.
[TosrydeHre KOMITOHEHTOB MUIIM ¥ THUIIEBHIX
nobasok. Cucrema XACCII.

used in green technology. Spirajoule technology,
microwave thermal sterilization, high-pressure
processing, pulsed electric field in food production,
methods of sensory control of food quality.
Processing of hydrocarbon raw materials. Small
and large-capacity organic synthesis. Preparation
of food components and food additives. The
HACCP system.

bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Hprok O.B.

‘ Hprok O.B.

| Dryuk O. V.
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