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Kipicne

OJIEKTUBTI TIOHJEP KaTaJoTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TIOHJEP KaTajJorbl JKYMEJIICHreH TaHaay OoMbIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

CTyIeHT MaMaHIBIKTapJAblH MIHACTTI KOMIIOHEHT/’)KOFapbl OKY  OpPHBI
KOMITOHEHTIHIH  TIOHJIEPIH MEHTepyMEeH KaTap, VCHIHBUIBIN OTBIPFaH TaHJAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

DNEeKTUBTI MOHIEPAl TaHIayFa d/Baiizep keHec Oepemi. CTyIaeHT daBali3epMeH
Oipjece OTBIPHIN, CTYACHTTIH JKEKE OKY OCHapblH KYpYy YIIIH MOHAEPTe >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crygentrep! biniMm Oepy TpaeKTOPUSACHIHBIH OIpTYTaCThIFBIHBIH
oimacTeipbutybl  Ci3aiH OoJialllakTa MaMaH peTIHJEe KOCIOM JailbIHIBIFBIHBI3/IBIH
JIEHrel1HEe BIKIA €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUsi pa3padaTbIBaeTCs  Karajor
AJIEKTUBHBIX JUCLMIUINH, KOTOPBIA MpPEACTaBISAET COOOM CHCTEMaTHU3UPOBAHHBIN
MepeveHb TMCLUUILIMH KOMIIOHEHTA MO BEIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiay ¢ n3ydeHneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
CTYJEHT JOJDKEH BbIOpATh AJIS U3yYEHUS JUCUUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbranuu no BeIOOPY 3JIEKTUBHBIX JUCHUIUIMH JIAaeT 3/Baiizep. Bmecrte ¢
HUM CTYJIEHT 3amoyiHsger (opMy 3aluCH CTYJIEHTOB Ha JUCUUIUIMHBI JJIs
coctasienust UYII (MHauBUAYyanbHOrO Y4€OHOTO IJIaHa).

VYBaxkaemble cTyfaeHThl! BaXHO NOMHUTb, 4YTO OT TOr0, HACKOJIbKO
MpOJlyMaHHOW M 1iesiocTHOM OyzneT Bama oOpaszoBarenbHas TPacKTOPHS, 3aBUCHUT
ypoBeHb Barneit npodeccrnonaabHOM MOATOTOBKH, KaK OyIyIIEero CIeHaIncTa.

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 student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear 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 JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaMm /

Distribution of elective courses by semester

Kpenutrep | Akxanemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucrumiuabl / The name of the discipline KpPEIUTOB/ Axkan
Number of nepuo/
credits Academic
period
KyKpIK oHE chI0aiinac >KeMKOPJIBIKKA KapChl MOJICHUET Heri3aepi / OCHOBBI 5 3
MpaBa U aHTUKOPPYNIIMOHHOM KynbTypsl / Basics of Law and Anti-
Corruption Culture
DKOJIOTHS JKOHE TIPIILIIK Kayirci3airi / IKomorus u 6€30macHOCTh
xusHenestensHocTH/ Ecology and Life Safety
DKOHOMHUKA KOHE KOCcINKepik Herizaepi/ OCHOBBI SKOHOMUKH U
npeanpuHuMarenscTBa/ Basics of economics and business
KembacmpLibik Herizaepi / OcHoBwl muaepeTBa / Basics of Leadership
WHKITI03UBTI ©3apa 9peKeTTecy ITUKACHl /ITHKA MHKIIO3UBHOTO
B3anmozeiictBust/ Ethics of inclusive interaction
FroutbiMu 3epTTeynepaiH Heri3aepi JKoHe akaaeMUsIbiK Xxat/ OCHOBBI
Hay4YHBIX MCCIIEZIOBAHUN U akajemuueckoe nucbmo/ Basics of Research and
Academic Writing
XumusiiblK TexHosorus / Xumudeckas texnosiorust / Chemical technology 5 4
Okonorusblk xumus / Oxonornyeckas xumus / Ecological chemistry
Ceinama any / IIpo6oot6op / Sampling 3 5
AybUT IapyalIbUIbIFbl ©HIMJIEPIH KaliTa eHAey1eT XUMUSIIBIK Ipo1iecTep /
XuMHUYEcKue MpoLEecch B MepepaboTKe CeabCKOX0351iCTBEHHON MPOTyKIIUMN
/ Chemical processes in the processing of agricultural products
Crinama naiisinzay / [Ipo6onoaroroska / Sample preparation 6 5
Taramapik xumus / [Tumesas xumus / Food chemistry
OnTukanelk Tanaay aaictepi / Ontudeckue MeToabl anamu3a / Optical 6 6
analysis methods
AybUI HIapyalIbUIBIFbl OHIMIEPiHIH OnoXuMHsIChl / buoxumus
CenbCKOX03siicTBeHHOM poaykiuu / Biochemistry of agricultural products
XpoMaTtorpausuibIK Tanaay aaictepi / XpomaTorpaguueckue MeTo bl 6 6

ananu3a / Chromatographic methods of analysis

[Mectummuarep xumusicel / Xumus nectunu1oB / Chemistry of pesticides




buoxumus / buoxumus / Biochemistry

buoopranukansik xumus / buoopranndeckas xumus / Bioorganical
chemistry

Kommprorepmik xumust Herizaepi / OCHOBBI KOMITbIOTEpHOM XxuMuu / Basics
of computer chemistry

KBantteik xumust / KBantoBas xumus / Quantum chemistry

JKorapbl MOJICKYTaJIBbIK KOCBLIBICTAD / BRICOKOMOJIEKYIISIPHBIC COSTUHEHUS /
High molecular weight compounds

Koopaunarusuibik KocsuibicTap / KoopauHamonHbsie coetuHeHust /
Coordination compound

DIIEKTPOXUMHSIIBIK Tajlay daicTepi / DIEeKTPOXUMUYECKHE METO/IbI
ananmm3a / Electrochemical methods of analysis

AyBUI IapyalIbUTBIFbI OHIMJIEPIH JIACTAYIIBI 3aTTaP bl UACHTUDUKAIHSIIAY
/ UneHTHdUKaLNS 3arpI3HUTENCH CEIbCKOXO03SIMCTBEHHOM MPOAYKIINH /
Identification of contaminants of agricultural products

buonorusueik o0bekTiAepAl Tanaay / AHanu3 6MOJ0THYeCcKX 00BEKTOB /
Analysis of biological objects

Xem kypambin Tannay / Ananu3s cocrasa kopmos / Analysis of the
composition of the feed




1 2 Kypc CTyAeHTTepiHe apHAJFaH YIEKTUBTIK MIHAeP / DeKTUBHbIE JUCHUILUINHBI 1JIs1 cTyaeHToB 2 Kypca / Elective

courses for 2-year students

IKono2un yincane mipwinik Kayincizoizi / Ikonozun u oezonacnocms ycuznedeamenvnocmu/ Ecology and Life Safety

OKy maxcamut / Yueonaa yenv/ Purpose

Texnochepa MeH  Taburm  IKOXyHenep
KBI3METIHJIET] KayinTi jKOHE TOTEHIIEe KayimTi
KarJalmapaa  eCKepTy  KaOlIeTTepi  JKOHE
HKOKOpFay OMJIayAbl KAJIBIITACTHIPY

DopMHUPOBAHUE SKO3AIIUTHOIO MBILIUICHUS U
CIIOCOOHOCTH TPEAYNPEKJACHUSI OIMACHBIX U
Ype3BbIYAHBIX CUTYyalui B
(GYHKIMOHUPOBAHUU MPUPOIHBIX IKOCHUCTEM H
TeXHOChEPHI

The formation of eco-protective thinking and the
ability to prevent dangerous and emergency
situations at the functioning of natural ecosystems
and the technosphere

Okvtmy namuoiceci / Pezyiomameul 00yuenus / Learning outcomes

Kyperbr  corTi KeiliH
olmiMaymbLIap

-OKOJIOTUSIHBIH, TIPIIUTIK Kayilci3[iri MeH
TYPaKThI JaMYy IbIH HeT13r1
TYKbIpBIMaMalaphblH, aHTPOIIOTeHIK
KBI3METTIH QJIEYMETTIK-3KOJIOTHSUTBIK
callIapblH TYCIHY;

- OJapJbIH >Kal-KYHiHIH KaylilTi JEeHrehiHIH
TYBIH/IQybIHBIH aJIJIbIH aJ1y YIIIH TaOUFU >KOHE
TEXHOTEHMIK  KYWenepAlH  JamMybl  MEH
OPHBIKTBUIBIFBIHBIH 3ep/ieJIeHIeH
3aHBUTBIKTAPBIH KOJIJAHY;

- iICKe aCBhIPBUIFaH OHE BIKTUMaJ KayilTepIiH
TEepiC acepiH JKOHE OJapAblH JACHreHepiH,
aHTPOIIOTEH/IIK KbI3MET ToyeKeJIepiH Oaraiay;
- TexHoc(epaHbIH KayilCI3AIMH apTThIpy
OoiibIHIIA iC - MapazapAbl )KOcTapiay;

-03 OeTiHIle )KYMBIC ICTey, KOMaH/Aa/1a KYMbIC
icTey, 1emriM KaObulgay, CbIHM —OWay,
HUQPIBIK JKOHE aKMapaTThIK-KOMIIBIOTEPIIIK
TEXHOJIOTHSUIAp/Abl  KOJJAHy,  aKmnaparreH
JKYMBIC 1CTeY JIaF/ibulapblHa ue 0oiy.

assKTaraHHaH

IHocae ycnewHoro
oO0yuarommecsi OyayT
- MOHMMAaTh OCHOBHBIE KOHIIETILUU 3KOJIOTHH,
0e30macHOCTH JKH3HCACATCIILHOCTH,
yYCTOMUYUBOTO pa3BUTHS; COLIMAJIBHO-
HKOJIOTUYECKUE TIOCIECTBHS aHTPOIIOT€HHOU
JeSITebHOCTH;

- TNPUMCHATH HW3YYCHHBIC 3aKOHOMCEPHOCTHU
pasBUTHSI M YCTOHYMBOCTH MPHUPOIHBIX H
TEXHOICHHBIX CHUCTEM MIJId MPCAYHNPCIKIACHUA

3aBeplIeHHsl Kypca

BO3HHUKHOBEHHUS OITaCHOTO YpPOBHA  HX
COCTOSIHUS;

- OLICHMBaTh  HETaTUBHOE  BO3JICHCTBHE
peanm30BaHHbBIX u IMOTSHITHAIBLHBIX
OITIaCHOCTEM u ux YPOBHHU, pUCKHU

aHTp0HOFeHHOﬁ JACATCIIbHOCTH,
- TUTAHUPOBATh MEPONPUSATHS MO MOBBIIICHUIO
0e30MacHOCTH TeXHOChEepHI;

- o0mamaTh HaBBIKAMH CaMOCTOSITEIIbHOMN
paboThl, paboTel B KOMaHjAE, MPUHATHA
peLIEHHU, KPUTHYECKOTO MBIILJIEHHUS],

NpUMEHEHHUs LU(POBBIX M HMH(YOPMAIMOHHO-

After successful completion of the course, students
will be
- understand the basic concepts of ecology, life

safety, sustainable development; social and
environmental consequences of anthropogenic
activities;

- apply the studied patterns of development and
stability of natural and man-made systems to prevent
the occurrence of a dangerous level of their condition
- assess the negative impact of realized and potential
hazards and their levels, risks of anthropogenic
activities;

- plan measures to improve the safety of the
technosphere;

- have the skills of independent work, teamwork,
decision-making, critical thinking, the use of digital
and information and computer technologies, working
with information.




Kypcmoty Kbickawa mazmynut / Kpamkoe cooepyncanue kypca / Course summary

Aytakonorus. emdkonorus. CHHIKOIOTHS.
buocdepa-noocdepanbik KOHILIEHIIUSICEI.
Taburm pecypcTapbl >KOHE OJapIbl THIMII
nariganany. Kasipri jkahaHabl 3KOJIOTHSIIBIK
KOHE ONIEYMETTIK -DKOJOTHSIIBIK Maceleep.
Kopmaran opra JkoHE TYpPakThl Jamy.
Kazakcran TypakTel mamy »koJbiHIA. JKachur
3KOHOMUKA. Komnaiinst TOYEKEIIH
KOHIeNusChl.  KayinTmi  koHE  3HSHIBI
bakTopnapbIH KikTenyi. TeTeHIe xaraainap
KE31HeT1 iC-KUMBUIIAp PETTIri

KOMITBIOTEPHBIX ~ TEXHOJOTHH, pPabOThI ¢
uHpopmanuen.

Aytakonorus. Jlemakonorus. CHHAIKONOTHSL.
buocdeprno-noochepnas KOHIICTIIIHS.
[Ipuponnble  pecypchl W palMOHAIBHOE
MIPUPOJIOTIOIIL30BAHHE. I'moGanbHbIC
HKOJIOTUYECKUE M COIMATbHO-3KOJIOTMYECKHE
npobnemMbl  coBpeMeHHOCTH.  OKpy»Karomas

cpena u ycroilunBoe pasBurtue. Kazaxcran Ha
OyTH K YCTOMYMBOMY pa3BUTHIO. 3eJieHas
SKOHOMMKA. KoHUenus npuemieMoro pucka.
Knaccudukanus  omacHBIX U BPEIHBIX
(bakTopoB. [Topsnox NecTBUM npu
Ype3BBIYANHBIX CUTYAIHIX

Autecology. Demecology. Synecology. Biosphere-
noosphere concept. Natural resources and
environmental management. Current global
environmental problems, current social and
environmental problems. Environment and
sustainable development. Kazakhstan on the way
to sustainable development. Green economy. The
concept of acceptable risk. Classification of
dangerous and harmful factors.

The order of actions in emergency situations.

Bazoaprama sncemexuici / Pykosooumens npozpammet | Programme manager

XKoxkymesa 3.I'

Koxesuukos C.K.

‘ Koxesnukos C.K.




KYKbIK orcone colbaiinac »eemrkopavblKKa Kapcol maoenuem Hezizoepi / Ocnoswl npasa u anmukoppynyuonnou Kyavmyput / Basics of Law and Anti-

Corruption Culture

OKy makcamuwt / Yueonan yenv/ Purpose

Cri0aiinac  KeMKOPJIBIKKA Kapchl 1C-KUMBLIT
OOMBIHIIIA KYKBIKTBIK OLJTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KB TACTHIPY.

CdopmupoBaTh CUCTEMY MPABOBBIX 3HAHUU U
IPaKJAHCKOW MO3ULUU O MPOTHBOJAECUCTBUIO

KOPPYILHH.

To form a system of legal knowledge and civil
position on combating corruption.

Oxvimy naomuoiceci / Pesyiomameut 06yuenus / Learning outcomes

Kypcrbl CTTI Keilin
OiiMaaymbLIap

-KazakcTaHHBIH KOJIJIAaHBICTAFbI
3aHHAMACHIHBIH Herisri epexenepiy,
MemeKkeTTik Oackapy OpraHJapbIHbIH
KYHeciH, COHAal-aK cbl0ailac KEeMKOPIBIKKA
Kapchl iC-KUMBUIIBIH MOHIH, ce0enrtepi MeH
mapajapblH TYCIHETIH 00JIajIbl;

-OKUFajlap MEH 9peKeTTep/Ii 3aH

TYPFBICBIHAH TaJIalIbl;

-HOPMATHUBTIK aKTUIEP i KOJIJIaHy,

COHJali-aK chI0alIac MKEMKOPIBIKTHIH AalIbIH

aAsIKTaraHHaH

QTYIBIH  pYyXaHU-aJaMTepUIUIK  TETIKTEepIH
KOJIIaHabl;

-MEHrepyl THIC: TYpJl KyKaTTapra KYKBIKTBHIK
Tangay — OKYprisy — JaFabUiapel,  chlOaiinac

KEMKOPJIBIKKA KapChl MOICHHUETTI >KETUIIAIPY
JaFIbLIAPHI;

-3 OMIpIHJE ChI0aillac KEMKOPJIBIKKA KapcChl
KYKBIKTBIK O1TIM/II KOJITaHy;

-Oimyre THiC: cblOailiac KEMKOPIBIKTHIH MOHI
’KOHE OHBIH Maiaa Oony cebenTepi; cbibaitnac
KEMKOPJIBIK ~KYKBIK ~ OY3YIIBUIBIKTAp — YIIiH

MOpPaJIbJBIK-/IaMI€PIIITIK  JKOHE  KYKBIKTBIK
KayanKepIIUTiK [apagapbl;
-MeHrepyi KepekK: MOpPAaJb/IbIK caHa

KYHJIBUIBIKTApPBIH 1CKE achlpy oHE KYHJEIKTI

ITocaie ycmemHoro 3aBeplIeHHsl Kypca
oOyyarommecst Oyayt

- IIOHUMAaTh OCHOBHBIC ITOJIOKCHU A
JeMCTBYIOILETrO 3aKOHOJIaTeNIbCTBA
Ka3zaxcrana, CUCTEMY OpraHoB
rOCYJapCTBEHHOTO  YNpABJIEHUSA, a TaKxke
CYUIHOCTbD, IIPUYUHBI u MCPbI

IIPOTUBOAECHUCTBUS KOPPYIILIVH;

- aHAJIM3UPOBATH COOBITUSI U JEHCTBUS C TOUKU
3peHus Ipasa,

- NPUMEHATh HOPMAaTUBHBIE aKTBI, a TaKXKe
3a/1eCTBOBATH JyXOBHO-HPABCTBEHHBIE
MEXaHU3MBI IPEAOTBPALLEHUS KOPPYIILIHH;

- BJAJETh HaBbIKAMHM BEACHUS IPABOBOIO
aHaJau3a pa3jIMYHBIX JOKYMEHTOB, HAaBBIKAMH
COBEPILECHCTBOBAHUSA AHTUKOPPYILUOHHON
KYJIbTYpBI;

- NPUMEHATbL B CBOEH IKU3HEIEATEIBLHOCTH
IIPaBOBBIE 3HAHUS IPOTUB KOPPYILUH;

- 3HaTh CYLIHOCTb KOPPYILUU U NPUYUHBI €€
IIPOUCX 0K ICHHS; Mepy MOpPaJIBHO-
HPaBCTBEHHOW W IIPABOBOM OTBETCTBEHHOCTHU
3a KOPPYINIMOHHBIE IPABOHAPYILIECHMS;

- pealM30BbIBaTh LEHHOCTH MOpPaJIbHOIO
CO3HAHMs U CIIEIOBAaTh HPABCTBEHHBIM HOpMaM
B TIOBCEJHEBHOW TMpakTHKe; padoTaTh Haj
MOBBIIICHNEM YPOBHS AHTHKOPPYNIIMOHHON

After successful completion of the course, students
will be

- understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes and
measures to combat corruption;

- analyze events and actions from the point of view
of law,

- apply regulations as well as to strengthen spiritual
and moral mechanisms for prevention of corruption;

- possess the skills of conducting legal analysis of
various documents, skills of improving the anti-
corruption culture;

- apply legal knowledge against corruption in their
life activities;

- know the essence of corruption and the reasons for
its origin; the measure of moral and legal
responsibility for corruption offenses;

- to implement the values of moral consciousness and
follow moral norms in everyday practice; to work to
increase the level of anti-corruption culture among
young people.




NpakTHKaJa  aJaMrepiiijiik  HOpMaJapblH
yCcTaHy;  JKacTap  apacblHIa  CblOailiac
KEMKOpJIBIKKAa Kapchl MOJEHHMET JCHIeHiH
apTTHIPY OOMBIHIIIA )KYMBIC JKacay.

KYJIBTYpPbI B MOJIOJICKHOU Cpefe.

Kypcmuoiy Kvickawa mazmynul / Kpamrkoe codepicanue Kypca

/ Course summary

MemneKkeT MeH KYKBIKTBIH HEri3ri YFhIMAaphl
MeH Karteropusiapbl. KYKBIKTBIK — KapbIM-
KarbiHacTap. KP KOHCTUTYLMANBIK KYKBIFBIHBIH
Herizaepi. KP OkiMmIimik oHE KbUIMBICTBIK
KyKbIK Herizzmepi. KP  A3aMaTThIK KYKBIK

Herizaepi.

"Cpi0aitnac AKEMKOPJIBIK" YFBIMBIHBIH
TEOPUSIIBIK-9/IICHAMAIIBIK Herizaepi. CreiOaitnac
KEMKOPJBIKKA  KApChl  IC-KUMBLI  IIAPTHI
pETiHIe Ka3aKCTaHIbIK KOFAMHBIH QJICYMETTIK-
SKOHOMHKAIIBIK ~ KATBIHACTAPBIH  JKETULIIPY.
Crl0aiinac YKEMKOPJIBIK MiHE3-KYJIbIK

TaOMFATHIHBIH NICUXOJIOTUSIIBIK €PEKIIETIKTEP].
Cepi0aiiniac JKeMKOPJIBIKKA Kapchl MOJICHMETTI
KanplnracTelpy.  CplOaiimac  K€MKOPJIBIKKA
Kapchl 1C-KMMBUI MceleNepinie MeMIIEKET TIeH
KOFaMJIbIK YWBIMIApAbIH ©3apa 1C-KUMBLIBL.

OcHOBHBIE ITOHATHSI U KaTETOPUU TOCYAApCTBA
n mnpasa. lIpaBoBeie oTHOmIEHMS. (OCHOBBI
KOHCTUTyIMOHHOro mpaBa PK.  OcHoBbl
aIMMHHMCTPAaTUBHOIO U YrosioBHoOro npasa PK.
OcHoBbl rpaxkanckoro npasa PK.

TeopeTnko-MeTo10JI0rHYECKUe OCHOBBI
HNOHATUSL «KOoppynuun». CoOBEpIIEHCTBOBAHUE

COLIMAIILHO-3KOHOMHMUYECKHUX OTHOIICHUN
Ka3aXxCTaHCKOr0  OOIeCTBa Kak  yCJIOBHUSA
IIPOTUBOAECUCTBHIO KOPPYILUH.
[lcuxonoruueckrue OCOOEHHOCTH  MPUPOIbI
KOPpPYNLIHOHHOrO nosencHus. PopMupoBaHue
AHTUKOPPYNLHUOHHON KYJIbTYpBI.
Bsaumozeiicteue rocyaapcraa u
OOLIECTBEHHBIX  OpraHu3aluii B BOIpocax

IIPOTUBOAECUCTBUS KOPPYIILIUH.

Basic concepts and categories of state and law. legal
relations. Fundamentals of the Constitutional law of
the Republic of Kazakhstan. Fundamentals of
administrative and criminal law of the Republic of
Kazakhstan. fundamentals of civil law of the republic
of kazakhstan. theoretical and methodological
foundations of the concept of "corruption”.
improvement of socio-economic relations of the
kazakh society as a condition for combating
corruption. psychological features of the nature of
corrupt behavior. formation of an anti-corruption
culture. Interaction of the state and public
organizations in the fight against corruption.

Bazoapnama scemexwici / Pykosooumens npozpammot | Programme manager

baiitacosa M.K.

Ay0akuposa 3.b.
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IKoHOMUKA HHcaHne KacinKepaiK Heziz0epi/ OcHoebl IKOHOMUKU U npeonpunumamensvcmea/ Basics of economics and business

Oky maxcamul / Yueonan yenv/ Purpose

Canayattbl SKOHOMUKAJIBIK OMJIBI,
OacekenecTik  oprazaa KOCIOPBIHAAPABIH
TaOBICTHI KOCIIKEPIIiK KBI3METIH
YUBIMIIACTBIPYIBIH TEOPHSIITBIK KOHE

TOKIPUOCIIK JaFIbUIAPBIH KAJIBIITACTHIPY.

dopmMupoBaHHE  3KOHOMHYECKOro  olpasa
MBIIUICHUSI, TEOPETUYECKUX U MPAKTUUYECKUX
HAaBBIKOB OpraHu3aIuu yCIIEIIHON
MpeANPUHUMATEIbCKON JIeATETbHOCTH
MPEINPUSITHI B KOHKYPEHTHOM cpejie

Formation of an economic way of thinking,
theoretical and practical skills of organization of
successful entrepreneurial activity of enterprises in a
competitive environment

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes

KypcTbl asiKkTaraHHaH KeiliH CTyJeHTTep
MeHrepeni

- Kazipri 3aMaHfbl SKOHOMHKA IPUHITUIITEP]
MEH  3aHJABUIBIKTAPAbIH  KBI3MET  ETiTYiH,
HSKOHOMHUKAIIBIK KaTeropusiap, MHUKPO >KOHE
MaKpOACHIeH IeT1 YFBIMIBIK anmapaTThl
TYCIHE/I;

- DKOHOMUKAIBIK JKaFIal /bl TalI A b,

- KOCIMKEPJIK KBI3METTIH OChl HeMece Oacka
TYpJIepiHiH 0a3aJibIK MPOLIECTEPIH OeNTieh/l;

- TaOBICTBI KOCIMKEPIiK KbI3METiHE MiHe3/1eMe
oepei;

- OM3HecC-)KOocHap/Ibl KYpaabl )KOHE YChIHA/IBI;

- airaH OuriMAepiH Maijanbl KOCIIKEPIiK
KBI3MET YIIiH KOJIJaHa/Ibl;

- KOCIMKEPJIIK KBI3METTI SKOHOMHKAJIBIK KOHE
QJIeyMeTTIK OacKapy cajachlH/a JYPbHIC HIEHIIM
KaOpLIIai anajsl.

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs

oyayt

- [OHMMaTb  IPUHLUMIBI U 3aKOHBI
(GyHKIIMOHUPOBAHUS COBPEMEHHOMN
SKOHOMMKHM,  OJKOHOMHYECKHE  KaTETOpHH,
NOHATUMHBIA  anmapar Ha  MHKpPO- U
MaKpOYPOBHSX;

- AaHAJIM3UPOBATHb SKOHOMHUYCCKYIO CUTYallUIO,
- BBIICIATD 0a30BEIE mpouecCbl TOI'0 HIH

WHOTO BHJIA IPEANPUHAMATEIBCKOU
NEeATEIbHOCTH,
- JlaBaTb  XapakTEPUCTHUKY  YCIEIIHOCTH

IIPEANIPUHUMATEIBCKOM 1EATENbHOCTH;

- COCTaBJIATh U MPE3EHTOBATh OU3HEC-TIJIaHbI;

- TPUMEHATH IIOJlydYEHHBIE 3HAHWUS  JUIA
ITOCTPOEHUS pUOBLIEHOM
MIPEANPUHUMATEIBCKOMN 1EATENBHOCTH
-IIPUHUMATh MpPaBWIbHbIE PEUICHUs B 00J1acTH
SKOHOMMUYECKOTO M COLUAIBHOIO YIPAaBICHUS
MpeNPUHUMATEIbCKOM 1eATEeNbHOCTH

After successful completion of the course, students
will be

- understand the principles and laws of the
functioning of the modern economy, economic
categories, conceptual apparatus at the micro and
macro levels;

- analyze the economic situation;

- identify the basic processes of a particular type of
business activity;

- give a description of the success of entrepreneurial
activity;

- create and present business plans;

- apply the acquired knowledge to build a profitable
business activity

-make the right decisions in the field of economic and
social management of business activities

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepycanue kypca / Course summary

DKOHOMHKA KbI3MET eTyiHIH ipreni
Mmacenenepi. Kanuran. CypaHbIC MeH YCHIHBIC
HapbIFel. bocekenecTik JkoHE MOHOIMOJHS.
Kocinkepmik: TyciHIri, MOHI, Heri3ri Typiaepi

DyHIaMEeHTaJIbHbIE poOIeMBI
(GyHKIMOHMpOBaHUS SKOHOMMKH. Kamurait.
Pemok Crnpoc u npemnoxenue. KonkypeHus
U MOHONOJUS. [IpennpuHUMAaTEnsCTBO:

Fundamental problems of the functioning of the
economy. Capital. Market supply and Demand.
Competition and monopoly. Entrepreneurship: the
concept, essence, main types and forms of
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KOHE YHBIMAACTBIPY HBICAH/IaPbI.
Kacinkepiik KBI3METTET1 TOyeKeAep.
KoMMepIusuTblK  KyNusi OHE OHBI  KOpFay
Tocinaepi. Kacinkepmik KbI3METTI

KapKbUTaHIbIpy. KocIKepilik MOICHUETI XKoHE
ITHKACHI.

MOHATHUE, CYLTHOCTb, OCHOBHBIE BU/IbI U ()OPMBI
opraHusanuu. PUCKku B peanpuHUMATENbCKON

nearenbHocTH.  KoMMepueckas TallHa U
cnocoObl  ee  3amuThl. (DHUHAHCUPOBaHHE
MpeANPUHUMATEIHCKOMN EATEILHOCTH.

KynbpTypa 1 3THKa pe JIpUHUMATENbCTBA.

organization. Risks in business activities. Trade
secrets and ways to protect them. Financing of
business  activities. Culture and ethics of
entrepreneurship.

Bazoaprama scemexuwiici / Pykosooumenw npozpammet | Programme manager

basgsurosa U.A.

\ Hypaxwmerosa I'.C.

| bagszurosa U.A.
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Kowoacwvinoik necizoepi / Ocnoswt iudepcmea / Basics of Leadership

OKy maxcamut / Yueonaa yenv/ Purpose

CTYJIEHTTEpAIH KOIOacIIbUIBIK KacHEeTTep/Il,
CTHJIBJIEP/Il, KOCIIOPHIH, aliMaK KOHE >KaJIlbl
e JeHTeHiHIe ocep €Ty OIiCTepiH THIM/II
naiganany apKpUIbl  aJaMIaplblH ~ MiHE3-
KWIKBIH JKOHE ©3apa OpEeKeTTeCyiH THIM/II
Oackapy omicteMeci MEH  NPAaKTHKACBIH
MEHIepy

OBJIaJICHUE CTYyJEHTAaMU METOAOJOTHeH U
IIPAKTUKOMN 3P PEKTHBHOTO YIIpaBICHUS
IOBEICHUEM M B3aUMOJCHCTBUEM JIIOJIEU
nyTeM 3¢ heKTHBHOTO UCIIOJIb30BaHUS
JUAEPCKUX KayecTB, CTUJICH, METO0B BIUSHUS
Ha ypOBHE MPEANPUATHS, PETUOHA U CTPAHBI B
1EJIOM

mastering the methodology and practice of effective
management of people's behavior and interaction by
effective use of leadership qualities, styles, methods
of influence at the level of the enterprise, region and
country as a whole

OKbim

y Homuceci / Pezyiomamut 00yuenusn / Learnin

outcomes

Kypcrbl CITTI KeliH
olmiMaymbLIap

- OackapyablH OapiblK  JAeHreiiepinaeri
yiipIMIapiarel  KONIOACIIBUIBIK —~ MACeNeNepi
TEOPHSUIBIK ~ KOHE  MPAKTHKAIBIK  LIELIyre
FBUIBIMH KO3KApacThIH MOHI MEH OIICTEepiH
TYCiHY;

- OacKapylbUIBIK MIHAETTEpAl LIy YIIH
KOIIOACIIBIIBIK TIeH OMITIKTIH HET13T1
TEOPHSUIAPBIH KOJIJIaHy;

- JKeke OAachIHbIH AapTHIKIIBUIBIKTAPHI
KEMILIUTIKTEPIH ChIHU Oaranay;

- YKbIMJIa ’KYMBIC iCTeY; QJIEYMETTIK MaHbI3/bI
MoceJIieNiep MEH YHepicTepi Taijay, TONTHIK
JUHAMUKa YAEpICTEpIH JKOHE KOMAaH/aHBI
KAJIBIITaCThIpy KaruJIaTTapblH OUTy HETI31HIe
TOMNTBHIK JKYMBICTBI TUIM1 YHBIMAACTHIPY;

- TYJIFaapasbIK, TOTITBIK KOHE
YUBIMIACTBIPYIIBUIBIK ~ KOMMYHUKAIUSIIAP/IbI
Tajujaay KoHe xobanay

- ICKepiiK KapbIM-KaTbIHAC JaF[blIapblHA He
Oomy, op Typal Karmaiiapra OalIaHBICTHI
OackapyIblH alyaH TYpJl CTWIbJEpiHE He
0011y; KemOaclIbUIBIK KAacHETTepHAl 3epTTey

assKTaraHHaH

MCH

IMocJie ycnmenmHOro 3aBepuieHus: Kypca
oO0yuarommecsi OyayT

- TOHMMAaTh CYIIHOCTh W METOJbl HAay4YHOTO
MOJIX0/1a K TEOPETHYECKOMY U MPAKTHYECKOMY
PELICHUIO npoOiem JAMJepCTBa B
OpraHu3aIUsaX Ha BCEX YPOBHSX yIPaBIICHHUS,
-HCTOJIb30BaTh OCHOBHBIE TEOPUH JHUCPCTBA U
BJIACTH JUTSI pEIICHHsI YIIPABICHYECKHX 3a/1a4;

- KPUTUYECKU OLIEHUBATh JINYHbIE TOCTOMHCTBA
Y HEJIOCTAaTKH;

- paboTaTh B KOJUIEKTHBE; aHAJIN3UPOBATH
COLIMAIBHO 3HAYMMBIE TPOOJIEMBI U TIPOIIECCHI,
3 HEKTUBHO OPraHU30BaTh IPYMNIOBYIO paboTy
Ha OCHOBE 3HAHUS MPOLECCOB TIPYIIOBOH

JUHAMUKA ¥ TPUHOUIOB  (hOpMUpPOBaHUS
KOMaH/1bl;

- AHAIN3UPOBATH u IIPOEKTUPOBATH
MEXJINYHOCTHBIE, IpyMIoOBbIe u

OpraHU3alMOHHbIE KOMMYHUKAIIUU

- 001amaTh HaBBEIKAMH JEJOBOr0 OOIIECHUS;
MHOTOOOpPa3HBIMU CTUJISIMU  YIIPaBICHUS B
3aBUCUMOCTH  OT  Pa3jJUYHBIX  CHUTYallUid;
METOAaMH W METOAMKAMU  HCCIIEIOBaHHS
JUJEPCKUX KAueCTB, TEXHOJIOTHSIMHU Pa3BUTH

After successful
students will be

- understand the essence and methods of the
scientific approach to the theoretical and practical
solution of leadership problems in organizations at
all levels of management;

- use the basic theories of leadership and power to
solve management problems;

- critically evaluate personal
weaknesses;

- work in a team; analyze socially significant
problems and processes, effectively organize group
work based on knowledge of the processes of group
dynamics and the principles of team formation;

- analyze and design interpersonal, group and
organizational communications;

- possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for studying
leadership qualities, technologies for developing
leadership abilities

completion of the course,

strengths and
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omicTepi MEH dJicTeMeliepiHe, KOImOaCIbIIbIK
KaOlJIeTTepai JaMbITy TEXHOJOTHSIIAPbIHA e
ooy

JUJEPCKUX CIIOCOOHOCTEH

Kypcmoiy kvickauwa mazmynst / Kpamrkoe codepicanue kypca / Course summary

KomOacpUIbIKTEIH —~ TaOUFAaTBl MEH  MOHI.
Kembacuibuibik KOHE MEHE/KMEHT.
Ken6acuibIbIKTBIH JOCTYPIl KOHIICTIITHSIIAPEIL.
KembacbuibIKTIH WHHOBAIIHSITBIK
KOHIIeNIUsUIapbl. Tomrap, KOMaHJanap »oHe
KoMaHa Kypy. KenGacuibIHbIH JaMybI.
Osrepictepai  JKy3ere  acblpy  KesiHperi
kembacbUIBIK. Kembacibiblk Mocemenepi.

[Tpupona u cyuiHocTh MuaepcTBa. JIunepcTso u

MEHE/DKMEHT.  TpaJulMOHHBIE  KOHUEMIUU
nuaepcTtBa.  VIHHOBallMOHHBIE — KOHIIEIIIUU
JTUJEpCTBa. ['pynmsi, KOMAaH/IbI u

KoMaHA000pa3zoBanue. Pa3Butue nuaepa.
JlupepcTBO mpHM OCYIIECTBIEHUHM H3MEHEHUIA.
[TpoGems! MuaepcTBa.

The nature and es
and management.
leadership. The in
groups, teams, and
of a leader. leaders
issue of leadership.

sence of leadership. Leadership

The traditional concept of
novative concept of leadership.
team building. The development
hip in implementing change. The

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programme manager

Ecimxau I'.E.

TooOsut0B K.T.

ToOsut0B K.T.
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Huxniozuemi o3apa apexemmecy ymuxacol /Imuka UHKII03u6H020 63aumoodeiicmeus/ Ethics of inclusive interaction

OKy maxkcamol | Yuebnas yenn/ Purpose

CryneHTTep apachlHIa HWHKIIO3WBTI  ©3apa
OPEKETTECTIKTIH WHKJIIO3UBTI MOJIEHUETI MEH

@OpMUPOBAHUE y CTYAEHTOB WHKJIKO3UBHOU
KYJIbTYpbl M COLMAIbHO-TICUXOJIOTHYECKUX

Formation of an inclusive culture and socio-
psychological foundations of inclusive interaction

QJIEYMETTIK-TICHX OJIOT USLITBIK, HETi3/IepiH | OCHOB MHKJIFO3UBHOTO B3aUMOCHCTBHS among students
KaJIBINTACTBIPY
Oxvimy naomuoiceci | Pezynemamut odyuenus | Learningoutcomes
Kypcter COTTI asiIKTaraHHaH keiin | ITocie ycmenrHoro 3aBepiieHus Kypca After successful completion of the course, students
OlTiMaTyIIbIIap oOyuJatomuecs: OyayT will be

- QJIEYMETTIK-TICUXOJIOTHSUIBIK  OUTIMII MYyTreaek
aaMIapPMEH KapbIM-KaThIHACTAKOJIIaHY.

- JKeke Ky3bIpeTTep KOJJIaHy MYTreleKTepMEH
KOHCTPYKTHBTI KapbIM- KATBIHACTEI
KaJIBIITACTBIPY YIIIiH.

- MPUMEHSTH COIUATBHO-TICUXOJIOTHYECKHE
3HaHUs BO B3auMojieiicTBuu ¢ munamu ¢ OB3.
- MPUMEHSATh JTUYHOCTHBIC KOMITCTCHIIMH JJIS
(hOpMUPOBAHUSIKOHCTPYKTHBHOTO
B3auMoaencTBus ¢ aunamu ¢ OB3.

- apply socio-psychological knowledge in
interaction with persons with disabilities.
- apply personal competencies to form constructive

interaction with persons with disabilities.

Kypcmuin kvickama mazmynot | Kpamkoe cooepacanue kypca/ Coursesummary

Wukmro3ust Oesiri peTiHIe KapbIM-KaTbIHAC
sTHKachl. IHKIIIO3UBTI ©3apa 9peKeTTECTIKTIH
NICUXOJIOTHSUIBIK ~ Herizaepl. Myreaekrepi
OHAITY JKOHE OIEYMETTIK-TICHXOJIOTHUSITBIK
Oeilimaey Mocenenepi; KOMMYHUKaTHUBTIK
KY3BIPETTIIIIK,03apa SPEKET €Ty dTUKACHl MEH
MOJIEHUETI, MYTeneKkTepi Ka0bL11ay
CTEPEOTHIITEPIH KEHY JKOHE OJIApMEH KapbhIM-
KaThIHAC Ke3iHJe KapbIM-KaTbIHAC
KeJIepriIepiHKeHY KOJAapbl MEH 9ICTeEDI.

OTtuka OOIIeHUS Kak 4YacTh HHKIIO3UM.
[Icuxonoruyeckre OCHOBBI HHKJIFO3MBHOIO
B3auMoieicTBUs. [Ipobiembl peabunuTanuu u
COLMAJIBHO-TICUXOJIOTUYECKOU ajanTtauuu
UL ¢ HMHBAIUIHOCTBIO; KOMMYHUKATHBHAs
KOMIIETEHTHOCTh, 3THKa U KYJIbTypa B3auMO-
JefcTBUs, CIOCOOBI U METOJIbl MPEOI0JICHHS
CTEpEOTUIIOB BOCTIPUATHUS L] c
WHBAJIUJHOCTBIO U IPEOJOJIEHUS KOMMYHHU-
KaTUBHBIX 0apbepoB MpHU OOIMIEHUN C HUMH.

Ethics of communication as part of inclusion.
Psychological foundations of inclusive interaction.
Perception of people with disabilities in society
and culture. Problems of rehabilitation and socio-
psychological adaptation of persons with
disabilities; communicative competence, ethics and
culture of interaction, ways and methods of
overcoming stereotypes of perception of persons
with disabilities and overcoming communicative
barriers when communicating with them.

Bazoaprama scemexuici | Pykosooumens npozpammot/ Program memanager

Ypnabaesa JL.E.

‘ [Tapxomenko M.A.

’ Paxmarynnna A.P.
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Fouivimu 3epmmey nezizoepi scane akaoemusnsik sncazy / OcHo6bl HayuHbIX UCCIe008anull u akademuueckoe nucbmo / Fundamentals of scientific

research and academic writing

OKy makcamut / Yueonan yenv/ Purpose

CTyneHTTepaiH FBUIBIMU-3epTTey Kbi3MeTiHe | DopmupoBaHue y CTyIeHTOB HaBbIkOB K | Formation of students' skills for research activities;
JIaFAbUIapblH  KaJbIITACTBIPY;  CTYACHTTEP/I | HAy4HO-MCCIeaoBaTenbekoi  aestenbHocty; | familiarization of  students  with  scientific
FBUIBIMH OlsliMre Oayiy. npuoOIlleHHe  CTyJeHTOB K  HaydHbeiM | Knowledge.
3HAHHSM.
Oxvimy nomuoiceci / Pezyiomamet 00yuenusn / Learningoutcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3aBepumienusi kypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

-OJIeyMETTIK-TICUXOJIOTUSUIBIK OUTIMII MYTreaeK
azlaMJIapMeH KapbIM-KaTbIHACTa KOJIAAHY.

-XKeke Ky3bIpeTTep KOJJaHy MYTelIEeKTEpMEH
KOHCTPYKTHUBTI KapbIM-KATBIHACTBI
KaJIBIITACTBIPY YIIiH;

- 3epTTey omicTepiH OACIIBUIBIKKA AJIbIHBI3 KOHE
©31HI3/1IH FBUIBIMH KOOaHBI3bI )KY3€re acblpy
YIIH KYpaJiaap *KUHAFbIH TaHIaHbI3.

-IIpuMeHAT 3HaHMS BO BPEMSIPOBEACHUS
Hay4YHO-HMCCIIEJ0BATEIBCKUX padoT.
-IIpuMeHATh JTMYHOCTHBIE KOMIIETCHLUN VIS
aHaJIM3a HAy4YHOU JIUTEPATYPBHI;
-OpueHTupoBaThcs HCCIIE0BATEIbCKUX
METOJIaX U MOJOMpPaTh UHCTPYMEHTApHUM It
peanu3anuu COOCTBEHHOTO Hay4HOI'0
IIPOEKTA.

-Apply knowledge during research work.

-Apply personal competencies for the analysis of
scientific literature;

-Be guided by research methods and select tools
for the implementation of your own scientific
project.

Kypcmuvinkvickauwa mazmynot / Kpamkoe codepyacanue Kypca/ Coursesummary

AKaIeMUsUIBIK ~ TUCKYPCTBIH  €peKIIeNTIKTepi:
CTHJIl, “KaHpJapbl, MpoOieManapel. 3epTrey
cyparbiH Koto. Kipicne KypbUIbIMbI )KOHE OHBIH
FBUTBIMU JKYMBIC HOTHIKEJIEPIH YChIHYIAFbl POIIL.
bubnuorpadust MeH aHBIKTaAMaJBIK amnmapaTThl
pecimaey. AHHOTAUUANIAPIABIH TYpIepl KOHE
oJlapAbl KYpacThIpy epekmienikrepi. Fruibivu
MOTIHT€ IIOTYy.

Oco0eHHOCTH  aKaJeMUYECKOro JUCKypca:
CTHJIb, JKaHpbI, npobiiemaruka. [locraHOBKa
uccienoBaTenbckoro Bompoca.  CTpyKTypa
BBEJCHUS U €ro pojb B IPEACTaBICHUU
pe3ynbTaToB HayuyHOU paboThl. OdopmieHue
O6ubnuorpaguu © CHPaBOYHOrO armapara.

Tumel aHHOTAIMA ¥ OCOOEHHOCTH  UX
COCTaBJICHUS. PenensupoBanue HayyHOro
TEKCTa.

Features of academic discourse: style, genres,
problems. Formulation of a research question. The
structure of the introduction and its role in
presenting the results of scientific work. Design of
the bibliography and reference apparatus. Types of
annotations and features of their compilation.
Reviewing a scientific text.

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

rammemanager
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Xumusnvik mexunonozusnl Xumuueckas mexnonozus / Chemical technology

OKy makcamut / Yueonasn uenn/ Purpose

Aca MaHBI3IBl XUMUSJIBIK OHIMACP OHIIPICIHIH
XUMHUSUTBIK-TEXHOJIOTHSUTBIK TTPOLIECTEPIH KY3ere
acelpy YIIIH KaXETTI KociOMm Ky3bIpeTTephi
KAJIBIITACTHIPY

dopmupoBaHue NMPOPECCUOHANBHBIX KOMIETEHIIHIH,
HEOOXOIUMBIX  JUIsl  OCYILIECTBIEHUS  XUMHUKO-
TEXHOJIOTMYECKUX IIPOLIECCOB IIPOU3BOJCTBA
BAKHEUIIINX XUMHUECKUX MPOJTYKTOB

Formation of professional competencies necessary
for the implementation of chemical and
technological processes for the production of the
most important chemical products

OKbim

namuoiceci / Pesynomamot 06yuenusal Learning outcomes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap

- XUMHSITBIK-TEXHOJIOTHSUTBIK ITPOLIECC KYPIM
KaTKaH Ke3Jle KOocIanap/ibl X&oHe oJlapIblH
KYpaMBbIH €CeTTeHi;

- OHIMHIH HIBIFYbl OOMBIHINIA TPOLECTIH
THIMIUIITIH aHBIKTaNAIbL;

- MaTepHUabIK KOHE SHEPTeTHUKAIIBIK
OanaHcTap/pl KypacThIpabl;

-5KOHOMUKA JKOHE XUMUSITBIK-TEXHOJIOTUSIIBIK
MIPOIIECTI )KOCTIapIiay KaFuaaTTapbiH ecKepe

OTBIPBIMN, Ka0IBIKTHI TAHIANTbI

ITocJie ycnemHoro 3aBepiieHusi Kypca
odyuyarwimuecs OyayT

- pacuuTHIBaTh CMECU U X COCTaB IIPH MPOTEKaHUU
XMMHKO-TEXHOJIOTMYECKOI0 IIPOLECCa;
-onpeAensaTh 3 (HEKTUBHOCTH MPOLIECCa MO BBIXOIY
IIPOAYKTA,

- COCTaBJISATh MAaTEPUAJIbHBIN U SHEPreTUUECKUI
0ajJaHCHI;

- BbIOMpATh 00OPYI0BAaHUE C YUETOM IIPUHIUIIOB
HSKOHOMHMKH U IJIAHUPOBAHMS XUMHUKO-
TEXHOJIOTHYECKOr0 IIpouecca

After successful completion of the course,
students will be

- calculate mixtures and their composition
during the chemical-technological process;
-determine the efficiency of the process by
product output;

- to make material and energy balances;

- to choose equipment taking into account the
principles of economics and planning of the
chemical-technological process

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

OpraHukaiblK XUMHS, DJTEMEHTTEP XUMUSICHI

‘ OpFaHI/ILICCKaH XHUMMHAI, XWUMHSA 3I€eMEHTOB

| Organic chemistry, Chemistry of the elements

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepacanue kypcal Course summary

XUMHSUTBIK TEXHOJIOTHSHBIH HET13T1 TYCIHIKTEpI.
Pecypcrap: mmkizar, cy, sHeprus. XUMHUSUIIbIK-
TEXHOJIOTHSUTBIK ~ TPOIECC  Typasibl  TYCIHIK.
XUMUSUIBIK ~ peakTop. XHUMHUS ©HEepKociOiHzeri

OCHOBHBIE [OHATUI XUMHUYECKOW TEXHOJIOTHH.
Pecypcor:  celpbe, Boma, oHeprus. [loHstus o
XAMHKO-TEXHOJIOTUYECKOM Tponecce. XUMUYECKUI
peaktop. Karanus B XUMUYECKON MTPOMBILIIEHHOCTH.

Basic concepts of chemical technology.
Resources: raw materials, water, energy.
Concepts of the chemical-technological process.
Chemical reactor. Catalysis in the chemical

Karanm3. MaHbI3 bl XUMHSUTBIK OHIIpIC. Baxwreiinme XuMuIeckre MpOU3BO/ICTRA. industry. The most important chemical
industries.
ITocmpexeusummepi / Ilocmpexeusumet/ Postrequisites
AybUI HIapyalIbUIBIFbl OHIMJIEPIH KailTa XuMuueckue MIPOIIECCHI B nepepadotke | Chemical processes in the processing of

OHJICYIET1 XUMUSUIBIK MTPOIIECTEP

CEIbCKOXO035MCTBEHHON TPOTYKIIUH

agricultural products

bazoaprama sncemexuiici / Pykosooumens npozpammer/ Programme manager

Coken A.K.

\ Kapacesa B.M.

‘ Kapacesa B.M.
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Axonozusanvlk xumus / Ikonozuueckas xumus | Ecological chemistry

OKy makcamut / Yueonasn uenv/ Purpose

Kopmaran opTana KYpETiH XUMHSLITBIK
KOCBUTBICTAP/IBIH KOIIIi-KOHBI MeH
TpaHchHOpPMaIUACHIHBIH HeTi3r1 MPOIIECTEPIH

IKOJIOTHSUIBIK ~ OakplIay, Tajjay »>KoHe Oackapy
oNliCHAMAChl MEH TPAKTUKACBIH HWIEpy, OJIapIbIH
Kayincizairin Oaranay

OBageHue METOI0IOTHEN u MPaKTUKOUN
AKOJIOTUYECKOT0 KOHTPOJIS, aHallu3a U YIpaBiIeHUs
OCHOBHBIMH MIPOIIECCAMHU MUTPALTHT H
Tparcopmanum XHUMHYECKHUX COEIUHEHUH,
MIPOTEKAIONINX B OKPYXKAIOIIEH Cpele, OIEHKa HX
0e30macHOCTH

Mastering the methodology and practice of
environmental control, analysis and
management of the main processes of
migration and transformation of chemical
compounds occurring in the environment,
assessment of their safety

Oxvimy namuorceci / Pesynomamut 06yuenusnl Learning outcomes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap

- KOpIIaraH OpTaHbIH JKal-KYWiH Tajuaay MeH
OaranayablH HET13T1 9AICTepiH KOJJaHA/IbI,

- JaCTayIIbl 3aTTap KOpIlaraH opTara TYCKEH Ke3Jie
OJIapbIH TaFIbIPbIH OOJIKAMIBI;

- KYpBUIBIMBI MEH KaCHETTEepi HETi31H 1€ JIACTAYIIIbI
3aTTapblH Tipi OpraHu3MIep YILIiH KayinTiliriH
OOKaMIbI,

- XUMUSUIBIK TTPOLIECTEPl "KAChLT" XUMHUS
TYPFBICBIHAH OHTAMIaHABIPY YIUIH ajifad OlTiMAEpIH
KOJIJaHa/Ibl;

- XUMUSUIBIK OHIIPICTEP/IIH KOpIIaFaH opTa
KarJaiibiHa ocepiH Oaranaii bl

ITocse ycnemHoro 3aBepueHusi Kypca
odyuyawimuecs OyayT

-[IPUMEHATH OCHOBHBIE METO/Ibl aHAIM3a U OLIEHKU
COCTOSIHUSI OKPYXKAIOILLEH Cpeibl;
-IIPOTHO3UPOBATH CYIb0Y 3arps3HSAIONINX BEIIECTB
[IPU UX MONAJaHUU B OKPYXKAIOILYIO CpEeAy;
-IPOTHO3UPOBATH OMACHOCTb 3arPA3HSIIOIINX
BELIECTB JUISl )KUBBIX OPraHU3MOB Ha OCHOBaHHUH
CTPYKTYPBI i CBOMCTB;

-IPUMEHSATH MOJIYYECHHbIE 3HAHUS AJIS
ONTUMM3AIMHY XUMHUYECKUX IIPOLECCOB € MO3UIIHUH
«3EJIEHO» XUMUH,

- OLICHUBATh BO3/I€HCTBUE XUMHUECKUX
IIPOU3BOJICTB Ha COCTOSIHUE OKPY>KAIOIIEN CpeJIbl

After successful completion of the
course, students will be

-apply the basic methods of analysis and
assessment of the state of the environment;
-predict the fate of pollutants when they
enter the environment;

-predict the danger of pollutants to living
organisms based on the structure and
properties;

-apply the acquired knowledge to optimize
chemical processes from the standpoint of
"green" chemistry;

- assess the impact of chemical production
on the environment

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

OpraHukaiblK XUMHS, DTEMEHTTEP XUMHUSICHI

OpFaHI/ILIeCKaH XHUMMUAI, XWUMHSA DIeMEHTOB

Organic chemistry, Chemistry of the
elements

Kypcmoin kbickawa mazmynst / Kpamrkoe cooepycanue xypcal Course summary

DOKoNOTUSIBIK ~ XUMUsiFa  Kipicne. ['eochepanars
TOTBIFY TPOLECTEpPi Typajbl IKalIbl aKmapar.
ATMoc(hepaHblH KypaMbl MEH XHMHACHL, OHJIAFbI
TOTBIFY mpouecTepi. ['uapocdepanbiH KypaMbl MeH
xumusicel.  Kplmkeun meringinep. Jlurocdepamarbt
XUMUSUIBIK ~ KypaMbl JKOHE TOTBIFY MPOIECTEPi.

Beenenne B dKkomormueckyro xumuwo. OOmue
cBelleHHss 00 OKHCIMTENBHBIX TMpoIeccax B
reocpepax. CocraB u xumMus armochepsl,
OKHCJIMTENBHBIE TIporiecchl B HEW. CocTaB U XUMUS
ruapocdepsl. Kucnornasie OCaXICHUS.
XUMHUYECKUN COCTAB U OKUCIUTEIIbHBIE TPOLIECCHI B

Introduction to environmental chemistry.
General information about oxidative
processes in geospheres. Composition and
chemistry of the atmosphere, oxidative
processes in it. Composition and chemistry
of the hydrosphere. Acid deposition.
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Dnementrepain FamamablK OMOXUMUSUIBIK IUKIAEpi | auTocdepe. I'mobanbhbie Onoxumuueckue 1ukibl | Chemical composition and  oxidative
(C,OOHN,S,P  nwmkngepi). Taburu  oprtanbiH | 3nemenToB (uukiasl C,0,H,N,S,P). Autponorennsie | processes in the lithosphere. Global
AHTPOITOTEH/IIK JacTaHybl. AYybIp METalJAapMEH, | 3arpsa3HEHUs NPHPOAHBIX  cped. 3arpssuenus | biochemical cycles of elements (cycles
pPaIMOHYKIIUATEPMEH  JIacTaHy. OpranukanblK | TSOKEITBIMHA MeTaJlJIaMH, pamuonykimuaamu. | C,0,H,N,S,P). Anthropogenic pollution of
nacraymbl KommoHeHTTep. JKachunl xumMmus skoHe | OpraHmdeckwe — 3arpssHsiomde  kommoHeHTHI | Natural environments. Contamination with
tTaOuFaTka YKcac TeXHoJorusuiap. OHepKacinTik | 3eleHas XuMUs U mpupojaononoOHbie TexHonoruu. | heavy metals, radionuclides. Organic

DKOJIOTHUS JKOHE [TpoMBIIIICHHAS SKOJIOTHS U polluting components. Green chemistry
Kayincizaik. TypakThl JaMy XUMESIChI. DKOJOTHUIBIK | Oe30macHOCTh. XuMus ycTodumBoro passutus. | and nature-like technologies. Industrial
MOHHUTOPHHT. DKOJIOTHYESCKHI MOHUTOPHHT . ecology and

safety. Chemistry  of  sustainable
development. Environmental monitoring.

Ilocmpexsusummepi / llocmpexsuszumot/ Postrequisites

AyblT  MIAPYBIMIBUIBIFEI  OHIMAEPIH  Jactayinsl | MaenTudukarms sarpssaureneit | ldentification  of  contaminants  of
3arTap/sl uIeHTH(HUKAIHSIAY, [MecTunuarep | CEAbCKOXO3SIMCTBEHHOW — MPOIYKIIHH, Xumus | agricultural — products, Chemistry  of
XAMUSCHI MECTULIUIOB pesticides

bazoaprama sncemexuwiici / Pykosooumens npozpammer/ Programme manager
Coken A.K. ‘ Coken A.K. ‘ Coken A.K.
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2 3 Kypc CTyJeHTTepiHe apHAJIFAH 3JIeKTHBTIK MIHAeP / DJIeKTUBHbIE TUCHHUILIHHBI VISl CTY/IeHTOB 3 Kypca /

Elective courses for 3-year students

Coinama any / Ilpo6oomoop | Sampling

OKy maxcamut / Yueonasn uenv/ Purpose

XUMUSIIBIK Taljay YIIH HakTel 00bekTinepai | PopMupoBaHne HaBHIKOB M yMeHHi mpoboordopa | Formation of skills and abilities of
CblHAMa  aJly  JaFgbUIapbl MEH  OUIIKTEpiH | peaibHbIX 0OBEKTOB ISl XUMUYECKOrO aHaIN3a sampling real objects for chemical analysis
KaJIBIITACTHIPY

Oxvtmy nomuoiceci / Pezyiomameut 00yuenusal Learning outcomes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap

- Oac, opra, 3epTXaHaIbIK, TargamMabiK
ChIHaMasapsl KaIbITACTHIPY;

- CY/IBIH, TOIIBIPAKTBIH, OCIMJIIK YITIJICPiHiH, TAMAK
OHIMJIEPIHIH, AybLI MIAPYaIIbUIBIFBl OHIMIEPIHIH
CBIHAMACBIH aTy/bI XKY3€Te achIpy;

- HaKTbl OOBEKTIIEPiH ChIHAMa amy
epeKIIeITIKTEPiH Tajay;

- CbIHaMa IpIKTey KaTeJIepiH ecerTey;

- apHaiibl )KOHE aHBIKTaAMAIIbIK 91e0ueTTepIl
KOJIJTaHY

IlocJie ycnemHoro 3aBepuieHus Kypca
o0yuarmuecs OyayT

- (opmupoBaTH reHEPATHLHYIO, CPETHIONO,
71a00paTOPHYIO0, AaHATTUTUYECKYIO ITPOOBI;
-OCYIIECTBIISTH TPOOOOTOOP BO, MOYB, PACTUTEIBHBIX
00pa31oB, MULIEBBIX IPOAYKTOB,
CENbCKOXO35MCTBEHHON ITPOIYKLINH;

-aHaJIM3UPOBATh 0COOEHHOCTH NMPOO00TOOpa peabHbIX
0OBEKTOB;

-paccuMThIBaTh OUIMOKHU Mpo000TOOpa;

- II0JIb30BAaThCS CHENMATIbHOMN U CIIpaBOYHON
JIUTEpaTypou

After successful completion of the
course, students will be

- to form general, average, laboratory,
analytical samples;

-to carry out sampling of waters, soils,
plant samples, food products, agricultural
products;

-analyze the sampling features of real
objects;

-calculate sampling errors;

- use special and reference literature

Ipepexeusummepi / Ipepexsusumat/ Prerequisites

OpraHI/IKaJIBIK XHUMUs, BHGMCHTTep XHUMUSACBI

OpraHH‘leCKaH XHUMUA, XUMUS 3JI€MEHTOB

Organic chemistry, Chemistry of the
elements

Kypcmuiy kpickawa mazmynot / Kpamkoe codepicanue kypcal Course summary

IpikTeme any omicTepiHIH HETri3rl TYCIHIKTEpI MEH
MoHi. IpikTey omicTepi JKoHE KOJJIAHBUIATHIH
olicTep  MEH  KyphUIFbuIap.  Ipikreme — any
epeKuIeNikTepine OalIaHbICThl aHAINU3 KaTeJiKTepi.
Ayanan cbiHama anmy omictepi. Cynabl, My3.bl,
aTMoc(epaliblK >KaybIH-IIAIIBIHHBIH ChIHAMAIAPbIH
any omicrepi. TombIpak ChIHaMajJapblH — aly
onicTepi. A3BIK-TYJIIK JKOHE aybUl LIapyallblIbIFbI
OHIMJICPIH, TEOJIOTHSUIBIK OOBEKTIIEPAl ChIHAMa
1piKTeY.

OcCHOBHBIE TIOHSTUSA M 3HaYE€HHUE METOJI0B MpoOOTOOpA.
Crioco6b1 po600TOOpPa M HCHOJIB3yEeMbIE TNPH ITOM

mpuemMbl ¥ ycrpoMcTBa.  Ommbku — aHanwmsa,
00yCIIOBJICHHBIE 0COOEHHOCTSIMU npo6ooTdopa.
Mertoast pobooTdopa Bo3ayxa. MeTonbl mpodooTOopa
BOJBI, JbJa, AarMOCQEpHBIX  OCaIKOB.  MeTombl
npobooTdbopa mouBBEL. [Ipo6o0TOOp MHIIEBBIX W
CETbCKOXO3SHCTBEHHBIX MPOMYKTOB, TI'€OJOTMYECKUX
00BEKTOB.

Basic concepts and meaning of sampling

methods. Sampling methods and the
techniques and devices used in this
process. Analysis errors caused by
sampling features. Methods of air

sampling. Methods of sampling water, ice,
precipitation. Methods of soil sampling.
Sampling of food and agricultural
products, geological objects.
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Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

buonorusuibik 00beKTiNep i TaNaay

‘ AHanu3 OUOJIOrMYECKUX 00BEKTOB

| Analysis of biological objects

Bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Coxen A.K.

| Kapacesa B.M.

\ Kapacesa B.M.
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Aybin wiapyauivliipl2bl OHIMOEPIiH Kaitma oHoeyoe2i XUuMuAIblK npoyecmep / Xumuueckue npoyeccol 8 nepepadomie ceibCKoX03AiUCmEEeHHOU NPOOYKYUU

/ Chemical processes in the processing of agricultural products

OKy makcamut / Yueonas uenv/ Purpose

aybUIIIAPYAIIbUIBIK OHIMIEPIH OHACYJEeri Herisri
XUMISUTBIK TIPOLIECTEPIl, OJIAPABI OHJEY OIiCTepiH
OKBIIT YHpEHy, aybUIIApyallbUIbIK OHIMACPIH OHJICY
ONIiCTEepiH YHPEHY.

U3y4YEHUE OCHOBHBIX XHMHYECKHX IIPOLIECCOB B
nepepaboTKe  CENbCKOXO3AHCTBEHHBIX  IPOAYKTOB,
METOAbl MX MepepaboTKH, HAy4YUTbCA METOAAM

1epepabOTKU CENbCKOXO035HCTBEHHBIX POTYKTOB.

study the basic chemical processes in the
processing of agricultural products, methods
of their processing, learn methods of
processing agricultural products.

Oxvimy naomuoiceci / Pezyiomameut 00yuenusal Learning outcomes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap

- aybUI IIAPYaIIbUIBIFBl OHIMJCPIH KaiiTa oHIeY
o/icTepiH; KaiTa eHJey IPOLECiHIH 9IiCTepiH
KOJITaHA b

-aybU1 HIapyallbUIbIFbl OHIMIEPIH XUMHUSIIBIK JKOHE
(UBHKATBIK-XUMHSITBIK 9J1ICTEPMEH OHJICY
KOJIIapbIH aHBIKTANH b1

- aybUI IIAPYaIIbUIBIFBl OHIMJCPIH KaiiTa oHIeY
Ke3iHJ1e 00JIaThIH XUMHUSUIBIK MTPOLIECTEP/Il TaAali bl

IMocJie ycnemHoro 3aBepuieHusi Kypca
odyuyarwimuecs OyayT

- IPUMEHSATH METO/bI IIEpepadoTH
CEIIbCKOXO3SHUCTBEHHBIX MPOYKTOB; METOIbI
mporecca rnepepadoTKu

- OIPEICIISATH YT NIEPEPadOTKU
CEIBbCKOXO03SMCTBEHHBIX MNPOAYKTOB XUMHUYCCKNMH U
(U3NKO-XUMHUECKUMH METOJIAMU;

- aHaIM3UpoBaTh XUMHUYCCKUC IMTPOLECCHI,
NpOTEKAIOIIUE MTPU TepepadoTKe
CEIBbCKOXO035MICTBEHHBIX POAYKTOB

After successful completion of the course,
students will be

- apply methods of processing agricultural
products; methods of the processing process
- to determine the ways of processing
agricultural products by chemical and
physico-chemical methods;

- analyze chemical processes occurring
during the processing of agricultural
products

Ipepexsuzummepi / Ilpepexseusumot/ Prerequisites

XHMHﬂHBIK TEXHOJIOTUA

XUMHYeCKast TEXHOIOTHS

| Chemical technology

Kypcmuiy kvickawma masmynot / Kpamkoe codeporcanue kypcal Course summary

[Tonmi OKYy OapbICHIHAA Heri3ri Hazap
aybUIIIapyallbUIbIK MINKI3aTBIH OHIMTIE
aAHABIPYIBIH TEXHOJOTHSUIBIK TIpOIlecTepi MEH
oNapIbl CaTyAbIH THIMJI TOCUIAEPIH KETUITIPYIiH

B KypC€ NUCHUIITIMHBI OCHOBHOC BHUMAHUEC YACIIACTCA
NEPCHEKTUBHBIM HAIPABICHUSAM COBEPLICHCTBOBAHMS
TEXHOJIOTUYECKHUX IIPOLIECCOB nepepadboTku
CEJIbCKOXO3SHCTBEHHOTO ChIpbS B MPOAYKLIHUIO U

In the course of the discipline, the main
attention is paid to promising areas of
improving the technological processes of
processing agricultural raw materials into

MEePCIIEKTUBAIBIK OAFBITTAPbIHA ayIapbLIaIbl. 3¢ peKTUBHBIC CIIOCOOBI €€ peaTn3alry. products and effective ways of its
implementation.
Ilocmpexeusummepi / llocmpexeuszumot/ Postrequisites
AybIT IIApyanibUIbIFbl  OHIMICPIHIH OHOXMMHUSCHI, | BUOXMMHUS  CelbCKOXO3AHCTBEHHOH  mpoaykiuu, | Biochemistry of  agricultural  products,

HCCTI/II_[I/II[Tep XHUMUSCBI

XUMUS NECTUIIHUA0B

Chemistry of pesticides

Bazoaprama scemexuici / Pykosooumens npozpammer/ Programme manager

HUemaunosa K.b.

‘ Hcmaunosa 2K.5.

‘ Hcemaunosa 7K.5.
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Coinama oausinoay / Ilpobonoozomoska | Sample preparation

OKy maxcamut / Yueonas uenv/ Purpose

XUMUSUIIBIK TalAay YIIH HAKTBI OOBEKTLIepi ChiHaMa
NMaNbIHAAY JaFIbUIAPhl MEH OUTIKTEPiH KAJIBIIITACTHIPY

®opmMupoBaHue HAaBBIKOB u YMEHUHI
IPOOONOJArOTOBKU  PEalbHbIX OOBEKTOB  JJIS
XUMHUYECKOIO aHaIU3a

Formation of skills and abilities of sample
preparation of real objects for chemical
analysis

Oxvimy naomuoiceci / Pezyiomameut 00yuenusal Learning outcomes

KypeTsl ¢oTTi agKkTaraHHaH KelliH OltiManymbuiap
- apHaiibl ’KOHE aHbIKTaMaJIbIK 971e0MeTTep Il KOJIAaHY;
- - CBIHaMaJapabl MeJIIIePIIey/i, AUCIEPTHPICY i
’KOHE TOMOI'€HU3aLUIAY bl KYPTi3y;

- CBIHaMaJIap/Ipl TANIAYFa JalbIHaAY Ke3iHae 0emymi,
HIOFBIPIAHBIPYAbI, OypKeMeey/1i KOJIAaHy;

- ChIHAMaJIap bl KYPFaK >KOHE JIBIMKBUI 9/1iCTEpMEH
BIJIBIPATY bl KYPIi3Yy;

- CyJIbl, ©CIMAIK YITLIEPiH, TOMBIPAK MeH TYNTIK
HIOTIHALIEP/1, a3bIK-TYJIK XKOHE aybLT MIAPYaIIbUIBIFbI
OHIMJIEP1H, FE€OJIOTUSIIBIK 0OBEKTUIEP 11l ChIHAMAJIBIK,
JalbIH/Iay/ bl )KY3€re achIpy;

- HAKThI O0OBEKTUIEPAIH ChIHAMa JaibIHAAY
epeKLIeNiKTepiH Tajaay

- CbIHaMa JlaibIH/Iay KaTelepiH ecenTey

Ilocae ycnemHoro 3aBepuieHus Kypca
oOyuaromuecst OyayT

- I0JIb30BaThCs CIENUAIBHON U CIIPABOYHOU
JIUTEpaTypoi;

- MPOBOAUTH AO3UPOBAHKE, TUCTIEPTUPOBAHUE U
TOMOTEHHU3AIHIO MPO0;

-IIPUMEHSTH Pa3eJieHIe, KOHIICHTPUPOBAHUE,
MacKHUpOBaHHE MPH MOATOTOBKE MPo0 K aHATH3Y;
-IIPOBOJIUTH Pa3JI0KEeHUE MTPOO CYyXUMHU U
MOKPBIMH METOJIaMU;

-OCYIIECTBIISITH TPOOOTIOITOTOBKY BO/I,
PaCTHTENBHBIX 00PA3IOB, TOUBHI M TIOHHBIX
OTJIOKEHHH, MTAIIEBON 1 CEIILCKOXO03IMCTBEHHON
MPOIYKIINH, T€OJOTHIECKIX 00EKTOB;
-aHAJIM3UPOBATh OCOOCHHOCTH
MPOOOMOATOTOBKH pEabHBIX 00BEKTOB
-pacCUUTHIBATH OMMOKHU MPOOOTOTOTOBKI

After successful completion of the course,
students will be

- use special and reference literature;

- - carry out dosing, dispersion and
homogenization of samples;

-apply separation, concentration, masking
when preparing samples for analysis;

-to carry out the decomposition of samples by
dry and wet methods;

-to carry out sample preparation of waters,
plant samples, soil and bottom sediments,
food and agricultural products, geological
objects;

-analyze the features of sample preparation of
real objects

-calculate sample preparation errors

Ipepexseuzummepi / Ilpepexseusumot/ Prerequisites

OpraHukaiblK XUMUS, IJTEMEHTTEP XUMUSICHI

‘ OpFaHI/I'-Ie()KafI XHUMMUAI, XWUMHS 3JI€MEHTOB

| Organic chemistry, Chemistry of the elements

Kypcmoin kbickawa mazmynst / Kpamrkoe cooepycanue xkypcal Course summary

CeiHaMa JaifblHAay OAICTEpiHIH HETi3ri TYCIHIKTepi
MeH MOHi. Memmeprey, AHCHeprupIiey,
rOMOTeHM3allMs, ChIHAMaHbl amry. YJITiHI TalJayblH
OCbl TYpiHE bIHFalJIbl HBICAHFA ayAapy oJiCTepi.
Tannaynarbl Geiny >XoHE HIOFBIPIAHIBIPY OIiCTEpi.
Macka xKacay oxicrepi. CrrHamanapabl
bIIBIpaTy. YAT1IIepAl TaAayAbIH OChl TYPIHE BIHFANIIbI

OcCHOBHBIC IIOHATHS U
MPOOOTTOATOTOBKH. Jlo3upoBanue,
JTUCIIEPTUPOBAHNUE, TOMOTEHHU3AIUsl, BCKpPBITHE
npoOsl. Mertoabl mepeBona npod B (opmy
yIOOHYIO U1 JAaHHOTO BUJa aHanmu3a. MeToisl
pasneneHus W KOHIEHTPUPOBAHUS B aHAJHU3E.
Metonel mackupoBanus. Paznoxkenue mpoO.

3HAYCHHUEC MCETOJ0B

Basic concepts and meaning of sample
preparation methods. Dosing, dispersion,
homogenization, sample opening. Methods of
converting samples into a form convenient for
this type of analysis. Methods of separation
and concentration in analysis. Masking
methods. Decomposition of samples. Analysis
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Typre aWHaaelpy omictepi. CplHamMa malbIHIAY
epeKIIeTiKTepiHe OalaHBICTHI aHAIIM3 KATEIIKTEPi.
Ayanan ceiHama naibiHaay omictepi. Cyapl, My3abl,
aTMochepalbIK JKayBIH-TIANTBIHHBIH ChIHaMa
naneiHAay — omictepi.  Tomblpak  MeH  TYMNTIK
MeTIHAUIepAl ChlHAMa JalblHAAy oficTepi. Tamak
KOHE ayblUl IIApyalllbUIBIFBI OHIMJEPIH ChIHaMa
nabiHaay. ['€OoNOTHSUTBIK HBICAHIAPIbI ChIHAMAJIBIK
JanbIHIAY.

Ommbxu aHaJM3a, 00YyCIIOBIICHHBIC
OCOOCHHOCTSIMU ~ TIPOOOIIOATOTOBKH.  MeTo/Ibl
POOOIIOrOTOBKU BO3/yXa. Metobt

NpOOONOATOTOBKM BOJBI, JbJA, ATMOC(HEPHBIX
0cagkoB. Metoabl IMpOOONOATOTOBKH IMOYBBI U
JIOHHBIX OTJIOXKECHUIA. [TpoGomoaroroBka
MUIIEBBIX U CEIbCKOXO35MCTBEHHBIX MPOIYKTOB.
[TpoGomoAroTOBKa re0IOTHYECKUX 0OBEKTOB.

errors caused by the peculiarities of sample
preparation. Methods of sample preparation
of air. Methods of sample preparation of
water, ice, precipitation. Methods of sample
preparation of soil and bottom sediments.
Sample preparation of food and agricultural
products. Sample preparation of geological
objects.

Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites

buonorusbik 00beKTiNep i TaNgay

| Ananus 6HONOrHYECKHX 00BEKTOB

| Analysis of biological objects

bazoaprama sncemexuwiici / Pykosooumens npozpammer/ Programme manager

Coken A.K.

| Kapacesa B.M.

| Kapacesa B.M.
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Tazamowvik xumus / Iuwesan xumua | Food chemistry

Oky makcamut / Yueonan yenv/ Purpose

KETUIN Tmicy, cakray, OyJiHy Ke3iHZeri Tamax

OHIMJICPIHIH HEri3ri aKybI3JIapbIHBIH -
OCTOKTapJbIH,  KOMIPCYJIaplAblH,  JIMIMHITEPIIH
KYpaMbl, KYPBUIBIMBI, KACHETTEP1 JKOHE ©3repicTepi
KOHE  OChl  3aTTapAblH  TaraMHBIH  Taiiia
OOJTyBIHIAFbI MaHBI3bI, TaWbIH OHIMHIH

SHEPTEeTUKAIBIK JKOHE OHMOJOTHSIBIK KYHJIBUIBIFBI
Typaisl 611iM Oepy.

@opMUPOBAHUE CHUCTEMBl 3HAHHUW O COCTaBE,
CTPOEHUH, CBOMCTBAX U MPEBPAILECHUSIX OCHOBHBIX
MATATENbHBIX  BELIECTB  IPOJOBOJILCTBEHHBIX
MPOJYKTOB - OENIKOB, YIJIEBOJAOB, JIMIHIOB IpPH
CO3pEBaHUH, XPAHCHUH, NIOPYE U 3HAYCHUMU ITUX
BEILIECTB B dbopmMupoBaHUH MUILIEBOH,
OSHEPreTUYECKOW U OMOJOTUYECKOM IIEHHOCTH
rOTOBOM IIPOJIYKIIHH.

Formation of a system of knowledge about
the composition, structure, properties and
transformations of the main nutrients of
food products - proteins, carbohydrates,
lipids during maturation, storage, spoilage
and the importance of these substances in
the formation of food, energy and biological
value of finished products.

Oxkbvimy Homuceci / Pesynomamul o0yuenusn/ Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH KelliH
olmiMaymbLIap

- €T, CYT ’KOHE ©CIM/JIIK IIaPYaIlbUIbIFbI
OHIMJICpPIHIH XUMISUTBIK KYPaMbl Typalibl OimiMIi
KOJIJIaHy;

- aKybI3IapIbIH, JTUTUIATEP/IIH, KOMIPCYIAPIbIH
TaramJIbIK, OMOJIOTHSIIBIK, SHEPTETUKAIIBIK
KYHIBUTBIFBIH Al 1aIanHy;

- aKybI3JapbIH HIpYi, MaiIapIbH
TUIPOJIUTUKAJIBIK KOHE TOTBIKTBIPFBILI OYIIHY1
Ke3iHe 00JMaThIH OMOXUMHUSIIBIK TTPOIIECTEPIl
KOJIZIaHy

- IIYKBIK OHIMJIEPIHACT] bUIFall KYpaMblH; CYT
YKOHE CYT OHIMJIEPIHIH KBIIITKBUIIBIFBIH; CYT
MalbIHBIH MOATHIK CaHbIH; CYT MalbIHbIH
caObIH/TaHy CaHBIH; CYTTET1 JJAaKT03a KYPaMBbIH;
KOHJUTEPIIIK OHIMJEP/Ier1 KAaHTTHIH >KaJIlbl
KYpaMbIH aHBIKTAY;

- TaMaK OHIMJIEpiHIH CarachblH aHBIKTAy

JIa¥ IbUIAPBIH NalaJIany

IHocse ycnemHoro 3aBepumeHusi Kypca
o0yuarommecsi OyayT

-IIPUMEHSIThH 3HAHUS O XUMHUUYECKOM COCTaBE Msica,
MOJIOKA M MPOAYKIIMU PACTEHUEBOJICTBA;

- ACIIOJIb30BAaTh MUIIEBYI0, OMOJIOTUYECKYIO,
HYHEPTEeTUUYECKYIO IIEHHOCTh O€JIKOB, JIUIHJIOB,
YTJIEBOJIOB;

- MPUMEHSITh OMOXUMHUYECKHE TTPOIIECCHI,
MPOTEKAIOIIME TP THUEHUU OEIKOB,
TUJIPOJIMTUYECKON U OKUCIIUTEIBHOM ITOpYe
JKUPOB

-OIpEeIISITh COJIEP )KaHKE BJIard B KOJIOACHOM
MPOIYKLIHH; KHCIOTHOCTh MOJIOKA U MOJIOYHBIX
MPOJIYKTOB; HOAHOE YUCIIO MOJIOYHOTO KHPA;
YHCJIO OMBUIEHUS MOJIOYHOTO KHPA; COAEPKaHNE
JIAKTO3bI B MOJIOKE; O0IIee co/iep kaHue caxapa B
KOHJIUTEPCKUX U3JICTUSX;

-HCTIOJIb30BaTh HABBIKU OMPEICTICHUS KaueCTBa
MUIIEBBIX MPOJAYKTOB

After successful completion of the course,
students will be

-apply knowledge about the chemical
composition of meat, milk and crop
production;

- use the nutritional, biological, energy value
of proteins, lipids, carbohydrates;

- apply biochemical processes occurring
during protein rotting, hydrolytic and
oxidative spoilage of fats

-determine the moisture content in sausage
products; the acidity of milk and dairy
products; the iodine number of milk fat; the
number of saponification of milk fat; the
lactose content in milk; the total sugar
content in confectionery;

-use the skills of determining the quality of
food products

Ilpepexeusummepi / lIpepexsuzumui/ Prerequisites

OpraHuKaIbIK XUMUS

‘ Oprannyeckasi XUMHAs

| Organic chemistry
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Kypcmuviy Kvickauwia mazmynot / Kpamrkoe cooeparcanue kypca/ Course summary

[Tonne Taram eHIMIEPiHIH MaKpOARJIEMEHTTEPI MEH
MHUKPO3JIEMEHTTEPI JKOHE OJIAPJBIH TaMaKTaHYy 1aFbl
pei, MMKI3aTTBIH JKETiTyl, CaKTadybl, OY3bUIYBI
KOHE  OHJeNyl  KesiHjae  maima  OoJaThIH
OMOXMMUSUIBIK MTPOLIECTEP, CYABIH KaCHETTepl KOHE
OHBIH TaraM OHIMJICPIHIETT MaHBI3bl, TaFaMIbIK

B THACLUTUINHE paccMaTpuBarOTCA:
MaKpOHYTPHEHTBI u MUKPOHYTPHEHTBI
MMPOAOBOJILCTBCHHBIX TPOAYKTOB W HUX pOJib B
MUTaHUU, OMOXMMHYECKHE IIPOLIECCHI,
MNPOUCXOAIINE IIPH CO3PEBAHHMHU, XPaHEHUHU,
nopye 1 nepepaboTKe ChIpbs, CBOMCTBA BOJBI U €€

The discipline examines: macronutrients and
micronutrients of food products and their
role in nutrition, biochemical processes
occurring during maturation,  storage,
spoilage and processing of raw materials,
properties of water and its role in the

KOCTajapblH TypJiepi, TaFaMJbIK JIacTayllibl | pOJib B COCTaBe IMINEBBIX MPOAYKTOB, THIBI | composition of food products, types of food
3arTap KapacThIPhLIAIbI. NUINEBBIX  J100aBOK, 3arpssuurenu nwuimiesoii | additives, food pollutants.
IPOTYKIIHH.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

aybUI AP yalIbUIBIFBI OHIMICPiIHIH OMOXUMUSICHI,
aybUI [IapyallbUIbIFbl OHIMEPIH JacTayIlbl
3arTapabl HICHTUDUKAUSIIAY

OMOXUMHUS CEITBCKOXO3AUCTBEHHOM TMPOAYKIIHH,
UIEeHTUDUKAIAS 3arpsA3HUTENCH CEIbCKO-
XO3AMCTBEHHOM NMPOAYKIIMU

Biochemistry of agricultural products,
Identification of contaminants of agricultural
product

bazoaprama scemexuiici / Pykoeooumenw npozpammul/ Programme manager

Maxmymosa K.C.

| Maxmymosa JX.C.

| Maxmymosa XX.C.
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Onmuxanvlk manoay adicmepi / Onmuueckue memoownt ananusza | Optical analysis methods

Oky makcamut / Yueonan yenv/ Purpose

dotomeTpusi omicTepiMeH OOBEKTiHI (PU3UKAIBIK-
XUMUSJIBIK Tajjay OUTIKTEpPl MEH JaFIbLIapbIHBIH
KYHECIH KAJIBINTACTHIPY

@OopMUPOBAHUE CUCTEMbl YMEHUW M  HABBIKOB
(U3UKO-XMMHUYECKOr0 aHalin3a O0bEeKTa MeTOoJlaMu
doromerpun

Formation of a system of skills and abilities
of physical and chemical analysis of an
object by photometry methods

Oxpimy namuoiceci / Pesynomamut 00yuenus/ Learning outcomes

KypcTsl ¢oTTi agKTaraHHaH KeiliH
OiiMaaymbLIap

- - poTOMETPHUSHBI KOJIJTaHA OTHIPHII 3€PTTEY
KYPTi3y;

- CHEKTPOPOTOMETPHUSIIBIK TUTPIICY/I JKy3€ere
aceIpy;

- KanuOpJIiey KUCBIKTApBIH KYPY;

- (poTomMeTpusIIBIK Tanay AepeKTepi OOUbIHINA
ChIHaMa1aFbl QaHAJUTTIH KYPaMbIH €CEnTey;

- Tajjay KaTeliKTepiH )KoHE aHAIUTTIH
aHBIKTAJIFAaH Ma3MYHBIHBIH CEHIMILIIK apaJIbIFbIH
€CENTEHI3;

- Taj/1ay HOTWKEJEPiH Tajjay )KoHe TYCIHIpY

IHocae ycnemHoro 3aBepuieHusi Kypca
oOyuaromuecst OyayT

-  TPOBOJWUTH HCCJICIOBAaHUE C MPUMCHECHUEM
dhoTomerpuu;
- OCYILIECTBIISITh CHEKTPO(POTOMETPUIECKOE
TUTPOBAHUE;

- CTPOUTH KaTMOPOBOYHBIEC KPHBHIE;

-paccuUMTHIBaTh COAEP)KAHHE aHAIUTa B IMpodOe Mo
JaHHBIM (DOTOMETPUYECKOTO aHAIIN3A;

- PacCUMTHIBATH OMIMOKH aHAJIHM3a U JIOBEPUTEIHHBIH
MHTEPBAJ ONPEJIENAEMOT0 COJeP KaHHsI aHAJINTA,;

- QHAJIM3UPOBATh U HHTEPIPETUPOBATH PE3YJILTATHI
aHaIM3a

After successful completion of the course,
students will be

- conduct research using photometry;

- perform spectrophotometric titration;

- build calibration curves;

-calculate the analyte content in the sample
according to photometric analysis;

- calculate the analysis errors and the
confidence interval of the analyte content to
be determined;

- analyze and interpret the results of the
analysis

Ilpepexeusummepi / lIpepexeuzumoit/ Prerequisites

ABanuTtukaibIK XUMHUI, OU3HKAIBIK XUMUASI

Anpanutnueckast xumus, usndeckass XUMHUS

\ Analytical chemistry, Physical chemistry

Kypcmuin kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

dotomeTrpus JKOHE OHBIH XHAMHMSIBIK-
AHAJIMTUKANBIK ~ Oakpbulay JKyHeciHZerl OpHBI.
XKapbIKTbIH 3aTTapMeH CiHyl, MOJSIPIBIK CIHY
koa¢pdunmenti. CiHIpYIIH HETri3ri 3aHAapsl, CIHIPY
3aHJIapblHAH aYBITKy cebentepi. DOTOMETPHUSIIBIK
peaknusuIapablH  Typiepi MEH IapTTapsl.
KalTeiMapl  QOTOMETPHSIIBIK  peaKiusIapIbIH
Tere-TeHaIrH cuIarTay.
dorosnekTpokonopumeTpusa.  Kazipri  3aMaHFbI
(hOTOATIEKTPOKOTIOPUMETPIIEPIH KYPBUIBICHI JKOHE
KYMBIC MPUHIINIIL. CrnexktpodoTomMeTpusl.

dotoMeTpuss M €€ MEeCTO B CUCTEME XUMHKO-
aHaIUTU4EeCKOro KoHTpons. [loryomenue cBera
BEILECTBAMH, K03 punreHT MOJISIPHOTO
norsiomieHusi. OCHOBHBIE  3aKOHBI  ITOTVIOUIEHUS,
IIPUYMHBl OTKJIOHEHHH OT 3aKOHOB IIOIVIOLICHUS.
Tunsl ¥ ycioBuss mnpoBeAeHUS (POTOMETPUUECKHUX
peakiuii. OmnucaHue  paBHOBECHH  OOpaTHUMBIX
(hoTomMeTpuUECKHX peaKuuid.
DOTOINEKTPOKOIOPUMETPHUSL. YerpoicTBo 51
MIPUHIAIT paboThI COBPEMEHHBIX
($0TO2IEKTPOKOIOPUMETPOB.  CrekTpodoTOMETpHsl.

Photometry and its place in the system of
chemical and analytical control. Absorption
of light by substances, molar absorption
coefficient. The basic laws of absorption, the
reasons for deviations from the laws of
absorption. Types and conditions of
photometric reactions. Description of the
equilibria of  reversible  photometric
reactions.  Photoelectrocolorimetry.  The
device and the principle of operation of
modern photoelectrocolorimeters.
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3amaHayd CIEeKTPO(OTOMETPIIEPAiH KYPBUIBICH | YCTPOWCTBO W NpUHIMI paboThl coBpeMeHHBIX | Spectrophotometry. The device and the
KOHE KYMBIC icrey HPUHIMII. | CHEKTPO(YOTOMETPOB. Cnekrpodoromerpuueckoe | principle  of  operation of  modern
CriekTpoOTOMETPHUSIIBIK TUTPIICY TUTPOBAHUE spectrophotometers. Spectrophotometric
titration
Hocmpexkeuzsummepi / [locmpekeusumot/ Postrequisites

BrosorusuiblK 00BeKTUIep Il TaIIay | Auanus GuoIOrHYecKHX 0GBEKTOB | Analysis of biological objects

bazoapnama scemekwici / Pykosooumenw npozpammul/ Programme manager
Ilipimosa J.P. | Jlprox O.B. ‘ Jlprox O.B.

28




Ayon wapyawvtiavizol onimoepiniy ouoxumuscel / bBuoxumus cenvckoxoszsiicmeennou npodyxkuyuu Biochemistry of agricultural products

OKy makcamut / Yueonas uenn/ Purpose

O3HAKOMJICHHUE C KU3HEHHO BAXHBIMH OOMEHHBIMH
nporeccaMu (0OMEH BELIECTB, AbIXaHUE, UTaHHUE,
U JIp.) ¥ 3Ha4eHUuEeM (PYHKIMHM OTIEIBHBIX OPTaHOB
CEJIbCKOXO35MCTBEHHON MTPOYKIIMU U XMMUYECKOM
COCTaBe, CTPYKTYpbI, CBOMCTBaX KIETOK U 00
oOMEHE BELIECTB M YHEPIUU B PACTUTEIBHOM U
YKUBOM OpraHU3Me

O3HAKOMJICHUE c KU3HECHHO BaKHBIMH
oOMeHHBIMH  miporieccaMd  (OOMEH  BEIIECTB,
JBIXaHUE, TUTAHKE, U Jp.) U 3HAYCHUEM (PYHKIIHH
OTICNBHBIX ~ OPraHOB  CEIbCKOXO3SHCTBEHHOU
MPOAYKIIMA ¥ XUMUYECKOM COCTaBE, CTPYKTYPHI,
CBOWCTBaX KJIETOK M 00 OOMEHEe BEIIeCTB H
SHEPTUH B PACTUTEIHLHOM H KUBOM OpPraHU3Me

familiarization ~ with  vital  metabolic
processes (metabolism, respiration,
nutrition, etc.) and the meaning of the
function of individual organs of agricultural
products and the chemical composition,
structure, properties of cells and metabolism
and energy in plant and living organisms

Oxvimy namuorceci / Pesynomamut 06yuenusl Learning outco

mes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap

- OMOXMMUSIJIBIK TIPOLIECTEPiH HETi3iHAeTi HeTi3ri
3aHABUIBIKTAP/IbI, OpTaHap MEH KYHeIepaiH )KYMBIC
icTeyiH, OMOXUMUSUIBIK TIPOLIECTEP/Il PETTEY
MEXaHM3MJICPiH; XKaHyapiiap OpraHU3MiHIH KAJBIIITHI
OMOXUMMUSIIIBIK KOPCETKIIITEPIH 3epTTeye Kasipri
3aMaHFbl OMOXUMHUS 9/IICTEPiH KOJIaHAIbI

- IpOLIECTEPAiH MEXaHU3MICPiH TaIIay KOHE OJlap/Ibl
aypyJap/ibl IMarHOCTUKAJIay MEH OJIap/IbIH ITaTOreHe31H
Tanay Ke3inje naiaanany, ’Kanyapiuapsl ecipy
KaraiJapbIH €CKepe OTHIPBII, OJIap.Ibl
a3bIKTaHABIPYbI, YCTAY bl )KOHE KYTY/I YHBIMIACTBIPY
OolibIHINA KapamaibiM MIHJETTEP/Il ey YIIiH
TEOPUSIIBIK OLTIMIII Tk 1aanabl

- aJIFaH TEOPHSIIBIK OLTIMIEPi MEH JIaFIbLIaphIH
MPaKTUKANBIK JKOHE FEUILIMU-3ePTTEY KBI3METiH/IE
KOJIJJaHA b

ITocJie ycnemHoro 3aBepiieHusi Kypca
odyuyawimuecs OyayT

- IPUMEHSATh METO/bl COBPEMEHHOW OMOXUMUH
IIPU U3YYCHUH OCHOBHBIX 3aKOHOMEPHOCTEH,
JIEXKamux B OCHOBE OMOXUMHYECKUX mponeccos,
(GYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM,
MCXaHU3MOB PErysiinun OMOXUMHYECKHUX
IPOIIECCOB; HOPMAJIbHBIX OMOXUMHUYECKUX
MOKa3aTeyiel OpraHru3Ma KHUBOTHBIX

- AHAJIM3UPOBATh MEXAaHNU3MBEI ITPOLICCCOB U
MCIOJIb30BaTh UX MPU JIUArHOCTHKE 00JIe3HEH U
pa360pe HX MAaTOTCHE34a, UCITIOJIb30BaTh TCOPECTUICCKUC
3HaHWA JJId pEeIICHUA 3JICMCHTAPHBIX 3aJiay 110
OopraHu3anuy KOpMIJICHU, COACPKAHUA U YXO/Ja 3a
JKUBOTHBIMHU C YUCTOM yCJ'IOBI/Iﬁ HX BbIpalllUBAHUA

= IPUMEHATH MOJIYYE€HHBIC TCOPECTUUCCKUC 3HAHUA U
HaBbIKH B HpaKTI/I‘IeCKOﬁ 1 HAY4YHO-
HCCHeﬂOBaTGHBCKOﬁ ACATCIbHOCTU

After successful completion of the course,
students will be

- apply the methods of modern biochemistry
in the study of the basic laws underlying
biochemical processes, the functioning of
organs and systems, mechanisms of
regulation of biochemical processes; normal
biochemical parameters of the animal body
- analyze the mechanisms of processes and
use them in the diagnosis of diseases and
analysis of their pathogenesis, use
theoretical knowledge to solve elementary
tasks of organizing feeding, keeping and
caring for animals, taking into account the
conditions of their cultivation

- apply the acquired theoretical knowledge
and skills in practical and research activities

Iip

epexsusummepi / Ilpepexeusumut/ Prerequisites

TaraMapIK XuMuUsi, AybUT IAPyaIIbUTBIFbI
OHIMJIEPIH KalTa OHICYACeTI XUMUSUIBIK MTPOIIECTEP

IInmesas xumust, XMMUYECKHUE IIPOLIECCHI B
nepepaboTKe CeNbCKOX03HCTBEHHON MPOIYKIIMH

Food chemistry, Chemical processes in the
processing of agricultural products

Kypcmoty kvickawa mazmynst / Kpamkoe codepycanue xkypcal Course summary

Aybln [IapyambUIbIFbI JKaHyapJapbIHbIH

brnoxumusa CelmbCKOXO3SIMCTBEHHBIX JKUBOTHEBIX.

OMOXUMHUSICHI. OcimJIIKTepIeH AJIBIHATBIH

buoxumus PACTUTCIILHBIX MPOAYKTOB. buoxumus

Biochemistry of farm animals. Biochemistry
of plant products. Biochemistry of milk and
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eHIMAEpIIH  Omoxummsicel. CyT  JKOHE €T | MOJIOKA U Msica meat
OUOXUMMUACKI

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

XKem KypambIH Tangay | Ananus coctaBa KOpMOB | Analysis of the composition of the feed
Bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager
Hcemaunosa 2K.b. | Hcemaunosa JK.B. | Ucmamnosa JK.B.
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Xpomamozpaghusanvik manoay adicmepi / Xpomamozpagpuueckue memoowt ananuza | Chromatographic methods of analysis

OKy maxcamut / Yueonas uenn/ Purpose

FeuteiMu 3epTTeynepae, MeOUIMHAAA, OHIIpICTE,
IKOJIOTHSUTBIK-aHAIMTUKAIBIK ~ OaKbUIaya, aybll
[IapyalIbUIbIFbIHA, COH/Iai-aK (apMaKoIOT s MCH
KpUMHHAIMCTUKAHBI KOCAa ajFaHja, cajajapjaa
3aMaHayn Xpomarorpadus OSIICTepiH KOJJIaHyFa
0aliIaHbICTEl  FHUIBIMU-IIEAAIOTUKAIBIK KBI3METKE
AUBIHIBIK

[lonroroBka K Hay4YyHO-HCCIIEIOBATENbCKOH U
MeJarornyecko  NeATeNbHOCTH, CBSI3aHHON C
HCII0JIb30BAHUEM METO/IOB COBpPEMEHHOM
xpomaTtorpaguu B  Hay4HbIX HCCIEIOBAHHUSX,
MEIUINHE, MPOMBIIIUIEHHOCTH, 9KOJIOTO-
AHAJIUTUYECKOM KOHTPOJIE, CEIbCKOM XO3sICTBE, a
TaKXKe CMEXKHBIX o0nacTsx, BKJIIOYast
(hapMaKoJIOTHI0 U KPUMUHAIUCTUKY

Preparation for research and teaching
activities related to the use of modern
chromatography  methods in  scientific
research, medicine, industry, environmental
and analytical control, agriculture, as well as
related fields, including pharmacology and
criminology

OKvtmy namuoiceci / Pesyiomamal 06yuenusnl/ Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH KelliH
olmiMaymbLIap

- HAaKThl aHAJIMTUKAJIBIK €CeNTep/l LIy YIIiH
XpomaTorpadusuIbiK 061y )KOHE aHBIKTAY 9/IiCTePiH
TaHJANIbI;

- XpoMaTorpa@UsUIbIK 9/1C HYCKalapbIHbIH ajlyaH
TYPJUIITiHE Ha3ap ayAapassl;

- TaJlJJaHATBIH YIT1HIH TaOUFaThIHA COUKEC
3epTTEeY/ll )KOCTapiiay KoHE aHBIKTAy O/1iCIH
TaHgANIbI;

- 9AiCTep IiH METPOJIOTUSIIBIK CUIIaTTaMallapbIH
(U3MKATBIK-XUMUSUTBIK €CenTeylep MEeH
Oaranay/ibl )Kyprizei;

- 3aTTapAbl O6Je/l )KOHE aHBIKTAN/IbI;

- XpoMaTorpadusIbIK aHBIKTAY HOTHXKEJIEPIH
OHJICY Ke3iH/Ie MaTeMaTUKAJIBIK Tallay JKOHE
MOJIENIBJICY QJIICTEPiH KOJAAHAIbI;

- OKCIIEPUMEHTTIK JepEKTEP/Il TYCIHAIpel

IMocae ycnemHoro 3aBepiuieHust Kypca
o0yyarommuecsi OyayT

-BBIOMpATh XPOMATOrpaGUIECKUE METOIbI
pa3zfeneHus U OnpeaesieHus Il PeHICHUs
KOHKPETHBIX aHAIUTUYCCKUX 3a]1a4;
-OPUCHTUPOBATHCA B MHOFOO6paSI/II/I BAapHUaHTOB
Xpomarorpaduyeckoro MeTo/a;

-IUIAHUPOBAThb UCCICAOBAHUSA U BBI60p METOJa
OTIpeJIeJIEHUs] B COOTBETCTBHUHU C MPUPOJIOH
aHAITM3UPYEMOro 00pasia;

-IIPOBOJIUTH (DUBUKO-XUMHUUYECKUE PACUETHI U
OIICHKHU MCTPOJIOTHYCCKUX XapaKTCPHUCTUK
METOJIOB;

-IPOBOJIUTH Pa3JIeIEHUE U OIIPEJICIIEHUE BEUIECTB;
-IIPUMEHSTh METOJIbl MATEMATHUECKOTO aHaN3a U
MOJICIIMPOBAHUS MPU 00pabOTKE pe3yTbTaTOB
XpoMarorpaduyeckoro ornpeaeseHus;
-UHTEPIPETUPOBATH DKCIIEPUMEHTAIIBHEIE TaHHBIE

After successful completion of the course,
students will be

-to choose chromatographic separation and
determination methods for solving specific
analytical tasks;

-navigate the variety of variants of the
chromatographic method,;

-plan the research and the choice of the
method of determination in accordance with
the nature of the analyzed sample;

-to carry out physico-chemical calculations
and assessments of metrological
characteristics of methods;

-carry out the separation and determination of
substances;

-apply methods of mathematical analysis and
modeling when processing the results of
chromatographic determination;

-interpret experimental data

Ilpepexeusummepi / Ilpepexsusumat/ Prerequisites

Du3nKaIbIK XUMUs, AHaJII/ITI/IKaJ]LIK XUMUA

‘ dusnueckas XHUMUs, AHanuTnueckast XUMHS

| Analytical chemistry, Physical chemistry

Kypcmoty kvickawa mazmynst / Kpamkoe codepycanue xkypcal Course summary
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I'asner xpomarorpadus. Cyiiblk xpomarorpadus. | ['asoBas Xxpomarorpadus. Xunkocraas | Gas chromatography. Liquid chromatography.
Korappr  TmiMII  cy#BIK  Xpomarorpadus. | Xxpomarorpadus. BricokoaddexruBnas | High-performance liquid chromatography.
ANCOpOLMSIIBIK ~ JKOHE  TaparTymibl  CYHBIK | )KHIKOCTHas Xxpomatorpadus. Anpcopouuonnas u | Adsorption and distribution liquid
xpoMarorpadusi MOH aiMacy Xpomarorpaduschl. | paclpelneuTeIbHas >KUAKOCTHAs xpomarorpadus | chromatography lon exchange
XKassik xpomarorpadus. Xpomaro-macc- | Monooomennass  xpomarorpadus. Ilmockocrtras | chromatography. Planar  chromatography.
CIIEKTPOMETPHS xpomatorpadus. XpoMaTo-Macc-CIeKTPOMETPHs Chromatography-mass spectrometry

IloctpexBusutrepi / [locTtpexkBu3uthl/ Postrequisites

buonorusuibik 00beKTiNep i TaNaay

‘ AHanu3 OUOJIOTMYECKUX 00BEKTOB

| Analysis of biological objects

Bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Ilipimosa J.P.

| iprox O.B.

| iprox O.B.
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Hecmuyuomep xumuscot / Xumusn necmuyuoos | Chemistry of pesticides

OKy maxcamut / Yueonas uenn/ Purpose

XAMUSCBIHBIH ~ QMICTEMEIIK  JKOHE
KOJaHOQIBI  MIHJETTEPiH, NECTUIUATED CHHTE31
MIMKI3aThl MEH OHIMJEPiHIH  (DU3HKA-XUMUSIIBIK
KacHeTTepl MEH KypaMbIH OOJIiIl ajay >XOHE 3epTTey
o/licTepiH MEHTEpY.

NECTUIUATCP

OCBOCHHE METOJMYECKUX WU NPUKIAIHBIX 3a7a4
XMMHMHM IECTULUIAOB, METONOB BBIACICHUS U
WCCIIeIOBaHUS (PU3UKO-XMMUYECKUX CBOWCTB U
CcoCTaBa  CbIpbs M  NPOLYKTOB  CHHTE3a
MECTULAIOB.

mastering methodological and applied
problems of pesticide chemistry, methods
of isolation and research of physico-
chemical properties and composition of
raw materials and products of pesticide
synthesis.

OKvtmy namuoiceci / Pesynomamal 06yuenusnl/ Learning outcomes

Kypcrbl ¢oTTi asiKkraraHHaH KeiiiH OltiMaaymbLiap
- TaOUFH KOHE CHUHTETHUKAIIBIK MIECTUIIHITEP MEH OCYy
pETTErimTepiHIH XUMHUSICBIHA HET13T1 3aHap IbIH,
TEOPHSUIBIK €PEeKENepIiH, )KIKTey TPUHIUNTEP] MEH
TEPMUHOJIOTHSIHBIH TYKbIPBIMAAPBIH KOJAAHAbI;

- XUMHSIIBIK TTPOIIECTEP aFBIMBIHBIH 3aHIBUIBIKTAPBIH
Tangai gl

-IIMKI3aT M€H CUHTE3 OHIMJIEPIHIH (PU3UKa-XUMUSIIBIK
KAaCHeTTepl MEH KYpaMbIH aHBIKTAY JKOHE 3epTTey
OMICTEPiH, SKCIEPUMEHTTIK JIEPEKTEP/Il OHJIEY JKOHE
HKCHEPUMEHTTI J)KOCTIapIiay 9AiCTEepiH KOJIJaHyFa
JaiibIH 001a kI,

IHocae ycnemHoro 3apepueHus Kypca
o0yyarommecsi OyayT

- IPUMEHSATH GOPMYTUPOBKH OCHOBHBIX
3aKOHOB, TEOPETUUYECKUX MOJIOKECHUM,
MPUHIIUIIOB KJIACCU(PUKAIIUU U TEPMUHOJIOTHH B
XUMHHU IIPUPOJHBIX U CUHTCTUYCCKUX
MECTULIMJIOB U PETYISITOPOB POCTA;

- AHAJIN3UPOBATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMHYECKHX TPOLIECCOB

- IPOABJIATE TOTOBHOCTBH MCIIOJIB30BATh METO/IbI
BBIJICJIEHUS M UCCIIE0BAaHUS (PU3HKO-
XUMHYECKHX CBOMCTB M COCTaBa CBhIPpbA U
MIPOAYKTOB CHHTE3a, METOAMKH 00pabOTKH
OKCIICPUMCHTAJIbHBIX JAaHHBIX U IIJIAHUPOBAHHA
9KCIIEPUMEHTA.

After successful completion of the
course, students will be

- apply the formulations of the basic laws,
theoretical provisions, principles of
classification and terminology in the
chemistry of natural and synthetic
pesticides and growth regulators;

- analyze the patterns of chemical
processes

- to be ready to use methods of isolation
and investigation of the physico-chemical
properties and composition of raw
materials and synthesis products, methods
of processing experimental data and
planning the experiment.

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

XUMUSIIBIK CUHTE3, AYBLT IIapyalIbUIbIFbl OHIMIEPIH
KaiiTa eHJIey 1er1 XUMUSJIIBIK MPOLIeCTep

XUMUYECKUHN CUHTE3, XUMUYECKHUE IIPOLIECCHI B
nepepaboTKe CeTbCKOXO03IMCTBEHHOM

Chemical synthesis , Chemical processes
in the processing of agricultural products

OPOIYKIIMA
Kypcmuiy kbickawa mazmynst / Kpamxkoe codepycanue xkypcal Course summary

XUMUSUTBIK 3€pTXaHaaarbl MECTUIUATEPIIH cuHTe3l. | CHHTE3 [IECTULIUIOB B xumuueckoi | Synthesis of pesticides in a chemical

[MecTunuATIK MpenaparTapAblH OHEPKICINTIK CUHTE31. | JJabopaTopuu. ITpoMbIIITIeHHBIH cunte3 | laboratory. Industrial synthesis of pesticide

XUMUSUTBIK KYPBUIBIMBI OOMBIHINIA TECTUIUATED MEH | MECTUIMAHBIX mpenapatoB. Kiaccudukarus | preparations. Classification of pesticides

OUOperyaTopIap bl KIKTEY. [lecTunuAaTi | MECTULIKIOB U OHOPETYIIATOPOB no | and bioregulators by chemical structure.
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npenapaTTapabl KOJIJIaHy dbopmanapsl.
[Mupumuuuaep, KaHbIKKaH, KOHJICHCALMSUIAHFaH
KOHE  CIUPOreHJAl  TYBIHABUIAP KEH  CHEeKTpIi

necturuarep perinae. [lectummarepai eHAipy MeH
naWagaHyarel  KOpIIAFaH OpTaHbIH  Kal-KyHiH
MOHUTOPUHITEY KaFu1aTTaphbl.

XUMHYECKOMY CTpoeHHI0. DOpMBbl MPUMEHEHUS

NECTULMIHBIX  npenapaToB.  [lupumuaussl,
HACBIIICHHBIE, KOHJICHCUPOBAHHbIE u
CIIMPOCOUJICHEHHBIE IIPOU3BOJIHBIE KaK
MECTULHUJBI IIMPOKOTO  CHEKTpa  JICUCTBHUS.
[puHmns! MOHMTOpPUHTA COCTOSIHUS
OKpYy’Karollled cpeapl B IPOU3BOACTBE U

HCITIOJIB30BaHNU IICCTULIMIOB.

Forms of application of pesticide
preparations.  Pyrimidines,  saturated,
condensed and spirocompounded

derivatives as broad-spectrum pesticides.
Principles of environmental monitoring in
the production and use of pesticides.

Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

JKem KypaMmbIH Tasiay

| Anaius coctaa KOopMOB

| Analysis of the composition of the feed

Bazoapnama scemexuwici / Pykosooumens npozpammot/ Programme manager

Coxen A.K.

| iprox O.B.

| iprox O.B.
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3 4 Kypc CTyJeHTTepiHe apHAJIFaH 3JIEKTHBTIK MoHAeP / DJIeKTUBHbIE TUCHHILTHHBI VIS cTyAeHToB 4 Kypca / Elective

courses for 4-year students

Buoxumus / buoxumus | Biochemistry

OKy makcamut / Yueonas uenv/ Purpose

Opranu3meri OpraHMKajgblK — KOCBUIBICTApPIbIH
XMMUSUTBIK ~ TYPJICHYI, OJIapJbl PETTey JKOHE
SHEpPTUsAMEH KaMTaMachl3 €Ty MeXaHU3MIEpi;
©31H-631 KHUHAY, ©31H-031 pPETTey >KOHE ©31H-031
KeOelTy Kacuwerrepi Oap skyiene OHOIOTHSIIBIK
MOJIEKyNaJIappl  YHBIMIACTBIPY  NPHHLUITEPI

TypaJibl O11iM )KYHECiH KaJbIITaCTHIPY.

@OpMUPOBAHUE CHCTEMBI 3HAHUN XHUMHUYECKUX
MIPEBPAICHUII OPraHUYECKMX COEIUHEHHH B
OpPraHu3Me, MEXaHU3MOB UX pEeryjsiiud |
sHEeproodecreyeHus; MPUHIMIIOB OpTraHU3alUud
OMOJIOrMYECKUX MOJIEKYJI B cucTeMe,
o0namamux CBOMCTBAMHU camMocOOpKH,
CaMOPETYJISILIMU U CAMOBOCIIPOU3BEACHUS.

Formation of a system of knowledge of
chemical transformations ~ of  organic
compounds in the body, mechanisms of their
regulation and energy supply; principles of
organization of biological molecules in the
system with the properties of self-assembly,
self-regulation and self-reproduction.

Oxvtmy nomuoiceci / Pezyiomameut 00yuenusal Learning outcomes

Kypcmu commi Kellin
oinimanywvinap
- OpraHu3MJIeri OpPraHUKaIbIK KOCBUIBICTAP/bIH

©3apa OPEKEeTTECY CXeMalapbiH KYpY;

aAAKmMAazanHHaH

- OMOXUMHUSLITBIK Kaiita KYpYTapabIH
SHEPreTUKANBIK SCEPIIEPIH ECENTEY;

- OWONOTHANBIK HBICAHAAPAAFBl  aKYbI3AAPIbI,
JTUTIAATEPAl,  KOMIpCylapabl,  JIOpyMEHAEP/Il,

TOPMOH/IAap/Ibl, HYKJIEHH KbIIIKbUIJAPbIH Ccarajbl
aHBIKTAYIBI )KYPTi3y

- OHOJOTMSUIBIK HBICAaHAApAarbl  aKybI3AapFa,
JUOUATEpPre,  KeMipcyilapra,  JI9pyMeHepre,
TOPMOH/IapFa, HYKJIEHH KBIIIKbUIIAPbIHA CaHIBIK
Tajnjaay xyprisy;

- (depmenTTepaiH KeMmeriMeH OHMOIOTHSIIBIK
MaTepuaiiarel Keilbip e3repictepaiH OapbIChIH
OaKpuIay

Ilocne  ycnewnoczo
odyuarowuecsa oyoym
- COCTaBJIATh CXEMbl  B3aUMOIpEBpAICHUI
OpPraHWYECKHUX COCIMHEHUI B OPTaHU3ME;

- paccuuThIBaTb  JHepreTuueckue  IPQPeKTh
OMOXMMHUYECKUX TIPEBPAICHHIA;

- IPOBOJIUTH KaUECTBEHHOE OIpeJieieHne OeNKoB,
JMIHAJOB, YTJEBOJOB, BHUTaMHUHOB, TOPMOHOB,
HYKJIEMHOBBIX ~ KHUCJIOT B  OMOJOIMYECKUX
00BEeKTaX;

- OCYUIIECTBIISITh KOJMUECTBEHHBIH aHaN3 OeNKOB,
JMIHAJOB, YTJEBOJOB, BHUTaMHUHOB, TOPMOHOB,
HYKJIEMHOBBIX ~ KHUCJIOT B  OHOJOTHMYECKUX
00BEKTAaX;

- KOHTPOJUpPOBAaTb MPOTEKaHHE HEKOTOPbIX
NpeBpameHnii B OHOJIOTHYECKOM Marepuaie ¢
MOMOIIBIO (PEPMEHTOB

3aeepuienun Kypca

After successful completion of the course,
students will be

- to draw up schemes of mutual transformations
of organic compounds in the body;

- calculate the energy effects of biochemical
transformations;

- to carry out qualitative determination of
proteins, lipids, carbohydrates, vitamins,
hormones, nucleic acids in biological objects;

- perform quantitative analysis of proteins,
lipids, carbohydrates, vitamins, hormones,
nucleic acids in biological objects;

- to control the course of certain
transformations in biological material with the
help of enzymes

Ilpepexeuzummepi / Ilpepexsusumut/ Prerequisites

Opra"uKagbIK XUMUS

‘ Oprannyeckasi XUMHUs

| Organic chemistry
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Kypcmuin kbickawa mazmynst / Kpamroe cooepycanue xypcal Course summary

buoxuMusiHBIH ~ HEri3ri  TYCIHIKTepi,  Jamy
Ke3eHJIepl KOHE MAaHBI3bI JKETICTIKTepl. AMHH
KbIIKpLIAAphl. AKybI3aap. @epmentrep. Hykienn
KBIIIKBUIIAPHI. Kemipcymnap. Jlunuarep.
Buramunnep. T'opmonpap. IDmacTukanblk koHE
SHEPreTHKAIBIK MeTabOoIU3M. Kemipcynap
alMacybl. AMUHKBIIIKBUIIAPEI MEH aKybI3AapablH
anMacybl. HyKkjierH KbIIIKbUIIAPBIHBIH aJIMaCyhl.
JlunuarepaiH anMacysl

BuramMuHbl.

YIJIEBOJIOB.

OcCHOBHbBIE  TPHATHS, OTalbl  Pa3BUTHS U
BAKHEWILINE JNOCTHKEHHS OMOXUMUH.
AMMHOKHUCIIOTHI. benku. DEpMEHTHI.

HyknennoBble KHCIOTHL. YTieBOAblL. JIumumpbl.

l'opmonsl.  [lmactuueckuit  u

sHepreTuuecknii  oOMeH  BemecTtB. OOMeH

OOMeH aMHHOKHUCIOT U OEJIKOB.

OOMeH HYKJIEMHOBBIX KUCJIOT. OOMEH JIMIHIOB.

Basic concepts, stages of development and the
most important achievements of biochemistry.
Amino acids. Squirrels. Enzymes. Nucleic
acids.  Carbohydrates.  Lipids.  Vitamins.
Hormones. Plastic and energy metabolism.
Carbohydrate metabolism. Exchange of amino
acids and proteins. Exchange of nucleic acids.
Lipid metabolism.

Bazoapnama scemexwici / Pykosodumens npozpammet/ Programme manager

Hemaunosa K.b.

‘ Hemaunosa 2K5.

‘ Hemaunosa 2K5.
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Buoopzanukanvik xumusn / Buoopeanuueckaa xumusa | Bioorganical chemistry

OKy makcamut / Yueonasn yenn/ Purpose

bronorusibik Oenceni opranukanslk | DopMupoBaHue CHCTeMbl 3HaHMii B oOmactu | Formation of a knowledge system in the field
KOCBUIBICTAP/IBI  3€pTTEy cajachlHAa OUTIM | UCIIeTOBAHUS OMOJIOTHYECKU aktuBHbIX | Of research of Dbiologically active organic
XKYHECIH KaJIBIITaCThIPY OpPraHMYEeCKUX COCAMHCHUIN compounds

Oxvtmy namuoiceci / Pezynomamul 06yuenusl/ Learning outcomes
Kypcmor  commi  aakmazannan  keiiin | Ilocne ycneuinozo 3aeepuweHus kypca | After successful completion of the course,
oinimanywesinap obyuarowguecs 6yoym students will be
- TaOUFKM KO3IEPAEH OPraHMKalbIK KOCBUIBICTAP | -  BBIACIATH  OpPraHHYeCKHEe coeauHeHus w3 | - isolate organic compounds from natural
Oey; MIPUPOSHBIX HCTOYHHUKOB, sources;
- TabufM  OpraHMKalblK  KOCBUIBICTAPIBI | - HAECHTH(HIMPOBAThL OpraHudyeckue coeauHenus | - identify organic compounds of natural
aHBIKTAY; MPUPOTHOTO TIPOUCXOXKICHHS; origin;
- OpraHUKaJbIK KOCBUIBICTAP/bIH OHOJOTHSIBIK | - MPOTHO3MPOBATh OHMOJOTMUYECKYIO aKTHBHOCTH | - predict the biological activity of organic
OenceHauIiria 6opKay; OpPTaHUYECKUX COCAMHCHU; compounds;

- Oemrimi  O6ip OpraHuKanblK — 3aTTapIbIH
KypaMmblHa OailJIaHBICTBI TAOWFU IIUKI3aTTHIH
KeJelIeTiH Tanaay;

- AIKAJIOUITAP/bIH, CanOHUH/EP/IIH,
TaKTOH/IAP/bIH, KYpEK TTIMKO3UITEPIHIH
KypaMbIHa OalIaHBICTBI TAaOWFU IIMKI3aTTHIH
YBITTBUIBIK TOPEKECIH aHBIKTAY

- AHAJIU3UPOBATH IICPCICKTHBHOCTL IIPHUPOIHOIO
ChIpbs B 3aBUCHUMOCTH oT COACPIKaHUA
OIPCACIICHHBIX OPTaHNUYCCKUX BCIICCTB,

- onpeacyATh CTCNICHb TOKCHUYHOCTH MPHPOAHOIO
ChIPpbs B 3aBUCUMOCTH OT COACPIKAHUA AJIKAJTIOUJ0B,
CalTOHMHOB, JJAKTOHOB, CCPACUYHBIX I'NTMKO3U/10B

- analyze the prospects of natural raw
materials depending on the content of certain
organic substances;

- determine the degree of toxicity of natural
raw materials depending on the content of
alkaloids,  saponins, lactones, cardiac
glycosides

Ilpepexeusummepi / Ipepexsusumat/ Prerequisites

OpraHuKagbIK XUMUS

| Opraumueckas Xxumus

| Organic chemistry

Kypcmuiy kpickawa mazmynol / Kpamkoe codepicanue kypcal Course summary

OMOOPTaHUKAIBIK XUMHS  KYPCHIH  3€pTTey
TaOUFU OPTAHHMKAIBIK KOCBUIBICTAPBIH HET13r1
KJIaCTapBIHBIH XUMHSLITBIK MiHE3-KYJIBIK
3aHJBUIBIKTaphl TYpajbl OLTIMAEpIH oOJapAblH
KYPBUIBIMBIMEH ©3apa OailaHBICTBIPa OTBIPHII,
Tipi  OpraHm3Mj€  JKYpPeTiH  TpolecTepai
3epTTeyJie HeTi3 peTiHie KOJIaHylaH Typajbl.

[Ipeamer OMOOpPraHMYECKON XUMHUU U €€ MECTO B
CUCTeME HayK O JKH3HHU, CB3b C OHOXUMHUEH,
OMOTEXHOJNIOTHEH W MeAUIMHON. AMHHOKHCIOTHI,
nentuabl, Oenku. Hykineo3wapl, HYKICOTHUIBI U
HYKJICHHOBBIE KHUCJIOTBI. YraeBoabl u
MIMKOKOHBIOrathl. Jlunuael. HuzkoMonekynspHble
OHOPEryNATOpPbI

The subject of bioorganic chemistry and its
place in the system of life sciences,
connection with biochemistry, biotechnology
and medicine. Amino acids, peptides,
proteins. Nucleosides, nucleotides and nucleic
acids. Carbohydrates and glycoconjugates.
Lipids. Low molecular weight bioregulators

Bazoaprama sncemexuwiici / Pykosooumens npozpammer/ Programme manager

HUemaunosa K.B.

‘ pwk O.B.

| Iprox O.B.
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Komnvromepnix xumusn nezizoepi / Ocrnosnl komnsromepnoii xumuu | Basics of computer chemistry

OKy makcamut / Yueonasn uenv/ Purpose

KOMIIBIOTEPJIIK  XUMMSIJIAFbl  MOJIEKYJajaapibl
aBTOMATTaHIBIPbUIFAH XOOAJIaybIH 3aMaHayu

KYHEICPIMEH  TaHBICy  JKOHE  XUMHUSIIBIK
KOCBUIBICTAD MEH  ONApIblH  KacCHUETTEepiH
KOMITBIOTEPIIIK  KoOajayJblH oJicTepl MeH
KypaJiapbIH, CHIEKTpIIEp MeEH

XpoMaTorpaMmMasap/sl ecenTey.

O3HAKOMJIEHHE C  COBPEMEHHBIMH  CHCTEMaMHU
aBTOMATHU3HPOBAHHOTO IPOEKTUPOBAHUS MOJIEKYN B
KOMIIBIOTEPHOM XMMMU W OBJIAJICHUE IpUEMaMU U
CpPEICTBAMH  KOMIIBIOTEPHOI'O  NPOEKTHUPOBAHUS
XMMHUYECKMX COEIMHEHUM M HX CBOMCTB, pacuera
CIIEKTPOB U XpOMATOIPaMM.

familiarization with modern systems of
computer-aided design of molecules in

computer  chemistry

and  mastering

techniques and means of computer-aided
design of chemical compounds and their

properties,
chromatograms.

calculation of spectra and

Oxvtmy nomuoiceci / Pezyiomameutl 00yuenusl Learning outcomes

Kypecrbl ¢oTTi asiKraraHHaH KeiliH
oiiMasymbLIap

- 3artapabl KomnbroTepik xobanay yiris
OacTankel AepeKTepAl KUHAY JKOHE TalIay;

- XUMUSUIBIK 3aTTapibl KoMmbroTepiik
x)obaay, CrieKTpiep MeH
XpoMaTorpaMmMasap/sl ecenTey
o/licTeMENEPIMEH KYMBIC iCTEY;

- aKMapaTThl aTyJIbIH, CAKTAY/IbIH, OHJCYAIH
HET13T1 9[IICTEPIH, TICUIAEP]I MEH KYpaJAapbIH
MEHTrepy/ii KOJIJaHy, KOMIbIOTEpAl akapaTineH
YKYMBIC 1CTeY Kypasbl peTiHJIe Nailatany

IMocne ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT

- coOHMpaTh ¥ aHATM3UPOBATh UCXOIHBIC TAHHBIC JIS
KOMITBIOTEPHOTO TIPOSKTUPOBAHUS BEIIECTB;
-paboTaTh ¢ METOAMKAMHU KOMITBIOTEPHOTO
MPOEKTUPOBAHUS XUMUYECKHX BEIECTB, pacyera
CIIEKTPOB M XPOMATOTPaMM;

-IPUMEHATH OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJCTBA
MIOJTyYeHHUs1, XpaHEeHus, nepepaboTku nHpopMaluy,
UCTIOJIb30BAaTh KOMIBIOTEP KaK CPEJICTBO pabOTHI C
uHpopmanuen

After successful completion of the

course, students will be

- collect and analyze raw data for
computer-aided design of substances;
-work with methods of computer-aided
design of chemicals, calculation of spectra

and chromatograms;

-apply knowledge of the basic methods,
methods and means of obtaining, storing,
processing information, use a computer as
a means of working with information

Ipepexeusummepi / Ilpepexeuzumot/ Prerequisites

3at KypbuTbIChl, DU3UKATIBIK XUMUS,
AKNaparTblK ~-KOMMYHUKAIUSITBIK

Crpoenue BemiecTBa, Puznueckas XUMHs,
HNHubopmaninoHHO-KOMMYHHUKAITIOHHBIE TEXHOJIOTHH

Physical chemistry, Structure of matter,
Information and Communication

TEXHOJIOTUSIAP Technologies

Kypcmoiny kbickawa mazmynst / Kpamroe cooepycanue xypcal Course summary
I'papukanbik  obOwbekTinmepai  Kypy Tocinmepi. | [Ipmemsl  co3manus — rpaduueckux  oObekToB. | Techniques for creating graphic objects.
XUMUATIBIK 3aTTap/bIH napamerpiepi. | [lapameTpsl  xuMudeckux obbekToB. Cosnanme | Parameters of chemical objects. Creating

Kommnerotepnik xumusgarsl 3D oObekTinepiHiH

CTpYKTyphl 3/] 00BEKTOB B KOMITBIOTEPHOW XUMUHU.

the structure of 3D objects in computer

KYPRUILIMEIH  Kypy.  XMMWAIBIK  SaTTapiblH | [[ppembl  MOZENMPOBaHMS MOJNEKyn xuMmmdeckux | chemistry. Techniques for  modeling
MOTICKYTaTIapbIt, ctieirpaep IMeH BEILIECTB, CIEKTpOB M xpomatorpamm. [lomckosbie | chemical ~ molecules,  spectra  and
XpoMartorpamMmmMmajaapabl M JIb 1CTCP1. o o - .
POMATOTp PAbL MOACIBACY SMICTEPL BAY | calitei  n Texmomormm  momcka — xmmmdeckoii | chromatograms. Search sites and chemical
CAMTIAPbT KOHE  XHMIGLIBIG - aiiapatinl —13ey nHhopManuu information search technologies
TEXHOJIOTHSIIAPHI. pMarm. gies.
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Bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Ilipimosa J.P.

Kapacesa B.M. | Kapacesa B.M.
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Keanmmuix, xumusn / Keanmosasa xumua | Quantum chemistry

OKy makcamut / Yueonasn yenn/ Purpose

KBaHTTBIK XMMUSHBIH 3aMaHayd KepiHicTepi,
MOJICKYJTaJIap/IbIH KEHICTIKTIK JKOHE SJICKTPOHIBIK
KYPBUIBIMBIH ~ €CENTEY OMICTepl Typalbl OLIIM
KYHECIH KAJIBIITACTBIPY

dopmMupoBaHUE CHCTEMBI 3HAHUM 0
COBPEMEHHBIX  MPEACTABICHUSX  KBAaHTOBOU
XUMHH, METOJIaX pacyera MPOCTPAHCTBEHHON U
SJIEKTPOHHOU CTPYKTYPBI MOJICKYJI

Formation of a system of knowledge about
modern concepts of quantum chemistry,
methods for calculating the spatial and
electronic structure of molecules

OKptmy namuoiceci / Pesynomamot 06yuenusal Learning outcomes

KypeTsl ¢oTTi asgskTaraHHaH KeliiH 0l1imM
ajrymbLiap

-ecernTey i KBaHTTBIK-XUMHUSIIBIK oicTepiH
o3ipIiey Ke3iHJe MaiajaHbUIFaH KybIKTayjaap MeH
OomkaMmmapra OarmapiiaHy; - 3arTapablH (U3MKa-
XUMUSJIBIK ~ KaCHETTepi  MEH  KYPBUIBIMBIHBIH
KBaHTTHIK-XHUMHSUTBIK €CETITEYJICPiH KYPri3y;

- aroMaap, MOJEKyJanap JKoHEe KpHUCTaljap
KYPBUIBICBIHBIH KBaHTTBHIK-XUMUSIIBIK €CENTEeYIICPiH
KYPrisy;

- XUMUSUTBIK PEAKIHUIapIbl KBAHTTHIK-XUMHUSITBIK
MOJIETIBICY/I1 KY3€ere achIpy;

- DJIGKTPOHJBIK KYPBUIBIMIIBI KOHE XHMHSUIBIK
peaxusIapapl MOACIbIACYIIH SPTYPIIi 9ICTEPiHIH
LIEKTeyJIepl MEH MYMKIHAIKTEPIH Tajaay;

ITocse ycnemHoro 3aBpepuieHust Kypca
o0yuarwmuecs OyayT

- OpPHUCHTHUPOBATLCA B HpI/I6JII/I)KeHI/I$IX n
JOMYLIEHUSX, UCIOJIb30BAHHBIX MPHU Pa3paboOTKe

KBaHTOBO-XUMHWYCCKUX MCTOJ0B pacucra;-
IIpOBOAUTH KBAaHTOBO-XUMHUYCCKHUC pacuCThbl
(bI/ISI/IKO-XI/IMI/ILIeCKI/IX CBOICTB n CTPOCHUA

BCIICCTB,

- HNPOBOJUTH KBAHTOBO-XHMMHYCCKHUEC PaCUYCThI
CTpPOCHMS aTOMOB, MOJICKYJI ¥ KPHUCTAJLJIOB,

- OCYHICCTBJIATH KBaHTOBO-XUMHYISCKOMN
MOJCIINPOBAHUC XUMHWYCCKUX peaKL[PIfI;

- AHAJIM3UPOBATH OTPaHUYCHUA W BO3MOKHOCTHU

pasHBIX  METOMOB I  MOJEIUPOBAHUSA
JJIEKTPOHHOW  CTPYKTYpbl M XUMHYECKHX
peakuuii;

After successful completion of the course,
students will be

- to be guided by the approximations and
assumptions used in the development of
quantum-chemical calculation methods; - to
carry out quantum-chemical calculations of the
physicochemical properties and structure of
substances;

- conduct quantum chemical calculations of
the structure of atoms, molecules and crystals;
- - to carry out quantum chemical modeling of
chemical reactions;

- analyze the limitations and possibilities of
different methods for modeling electronic
structure and chemical reactions;

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

Du3nuKaIbIK XUMUs, 3aTTapI[LIH KYPBUIBICHI

‘ dusznueckas XUMHSL. CTpOCHI/IC BCIICCTBA

| Physical chemistry, Structure of matter

Kypcmuinkoickawa masmynst / Kpamkoe cooepacanue kypcal Course summary

KBaHTTBIK XUMHSHBIH HETI3r1 TYCIHIKTEpI MEH
KONAaHbUTYbl. [lOTEHIIMANIBIK SHEPTHUSHBIH OETi.
KBaHTTBIK MeXaHHUKa YFBIMBIL. KBaHTTHIK
XAMUSHBIH KYBIKTAy TCOMETPHSCHIH
oHTainanapIpy. Xaptpu Oaici. Xaptpu-dok Oxaici.
Heri3ri KUBIHTBIKTAp >KOHE TCEBIOMOTECHIHANIIAP.

OCHOBHBIE MOHATHS U NPUMEHEHHE KBAHTOBOU
xuMuH. [IoBEpXHOCTh MOTEHIMATIBHON YHEPTHUH.
IlonsTe kBaHTOBOW MexaHMKH. ONTHUMH3ALUA
reomerpun [IpuOmmxkeHuss KBaHTOBOM XUMUHU.
Meron  Xaprpu. Meron — Xaprpu-doxa.
basucHble HaOOpsl ¥ NCEBIONOTEHIMAIBI.

Basic concepts and applications of guantum
chemistry. The surface of potential energy.
The concept of quantum mechanics.
Optimization of the geometry of the Quantum
Chemistry  Approximation. The Hartree
method. The Hartree-Fock method. Basis sets
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DNEeKTPOHIIBIK cHUIaTTamMasaphl.
XMMUSHBIH JKapThUIail 3MIMPHUKAIBIK OiCTEPI.
DNEKTPOH/IBIK KOPPEISIUSHBI €CEIKEe ally JiCTepi.
ToIFBI3ABIK (YHKIMOHAIIBI TEOPUSCHIHBIH 9/1ICTEPI.

KBaHTTEIK

DIIEKTPOHHBIE XapaKTEPUCTUKH.
[Tonyamnupryeckue MeTO bl KBAHTOBOM XUMUH.
Meroasl yuyera 3JIEKTPOHHOM  KOPPEJSLHUU.

Metoab!l TeopuH (PYHKIIMOHANA TUIOTHOCTH.

and
characteristics.

electronic correlation.
functional theory.

pseudopotentials.
Semi-empirical
quantum chemistry. Methods of accounting for

Electronic
methods of

Methods of density

bazoaprama sncemexuiici / Pykosooumens npozpammer/ Programme manager

Hypexuna O.A.

| Iprox O.B.

| Iprox O.B.
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Kozapvlt monekynanvix Kocwviivicmap / Bvicokomonexynapnuie coeounenusn / High molecular weight compounds

OKy maxcamul / Yueonas yenv/ Purpose

XKorapsl MOJIEKYJIAIBIK KOCBUIBICTAP IBIH
XUMUSCBHIH A1y KOHE 3€PTTEY CANAChIHIAFbI O11IM
KYHeciH KaIbINTacThIpy

dopMHUpOBaHUE CHUCTEMBbl 3HAHHM B 00JacCTH
MOJTyYSHUS " U3Yy4CHUS XUMHAH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN

Formation of a knowledge system in the field
of obtaining and studying the chemistry of
high-molecular compounds

Okvimy namuoceci / Pezynomamut ooyuenus/ Learning outcomes

Kypcrsl coTTI asiIKTaFAaHHAH KeliH
oiniMmasymbLIap
- TMOJHUMEPJEPAIH KYPBUIBIMBIH, KYPBUIBIMBIH

JKOHE KAaCHETTEPIH aHbIKTaY;

- - TOJIMMEpJEpHl OpTypiai Oenrinepre Kapai
KIKTEHI3;

- TIOJIUMEpIIEPAl XUMHSIIBIK, (PU3UKA-XUMHSIIBIK
XKoHE  (MBHMKANBIK  TYPJACHIIPY  TOCUIIEpiH
MEHTepYy;

- TIOJHMMEpJIEp MEH OJap/blH
3epTTey oAICTEePiH KOJIIaHy;

-  HOHJBIK JKOHE PAJAMKAIILI  IOJIHMEPIICY,
COTIOJIMMEpIICY, TOJIUKOHJEGHCAIUS TpoIecTepi
HET131H/1e TTOJIMMEPIIEP CUHTE31H KYPrizy

MaTepualiapblH

[Mocae  ycmemHoOro
oOyuarommecsi OyayT
- ONpeAEIATh OCOOCHHOCTH CTPOEHUS, CTPYKTYpPBI
Y CBOMCTB IIOJIMMEPOB;

- KJ1accu(puKalupoBaTh
pa3IMYHbIM NIPU3HAKAM;

- BJAJeTh CIIOCOOAMU XMMHUYECKOH, (u3uko-

3aBepleHHs  Kypca

IMOJIMMCPDI 110

XUMHYECKOH U (U3M4ecKkol  moaudukanuu
IIOJINMEPOB;
- HUCIOJIB30BaTbh  METOJbl  HCCIENOBAHMSA

MOJIMMEPOB ¥ MAaTCPHUAIOB U3 HUX,
- IPOBOAWUTL CHHTC3 IMOJUMCPOB HA OCHOBEC

IIPOLIECCOB HMOHHOM 51 paguKaIbHON
MOJIMMEPHU3ALHH, COIOJMMEPHU3ALINH,
MTOJIMKOHACHCALIUU

After successful completion of the course,
students will be

- to determine the features of the structure,
structure and properties of polymers;

- - classify polymers according to various
characteristics;

- possess methods of chemical, physico-
chemical and physical modification of
polymers;

- use methods for the study of polymers and
materials from them;

- to carry out the synthesis of polymers based
on the processes of ionic and radical
polymerization, copolymerization,
polycondensation

Ilpepexeusummepi / IIpepexeuzumoit/ Prerequisites

OpraHukanablK XuMus, 3aT KypbUIbICHI

Opranunyeckas xumus, CTpoeHue BellecTBa

| Organic chemistry, Structure of matter

Kypcmoty kbickawia mazmynul / Kpamkoe codepycanue Kypca/ Course summary

[TonumepniepaiH HOMEHKIIATypachl MEH KIKTeNyl,
HOJUMEPJIEPIIIH ~ KYPBUIBIMBIHBIH, KYPBUIBIMBI
MEH KAaCHETTEpIHIH epEeKIIeIIKTepl, ToIuMepiep
CHUHTE3IHIH  MEXaHU3MJepi, MOJUMepiepaiH
XUMHUSIIBIK, (PH3HKa-XUMHUSIIBIK JKOHE (PU3UKAIIBIK
MOJIUGPHUKAIMIACBIHBIH ~ OfiCTEpl, IKIC 3epTTey
omicTepi; HOHJIBIK JKOHE paavKaabl
HOJIMMEpJIEHY, COIOJIUMEPIIEHY,
MOJIMKOHJICHCAITUST ~ TIPOLIECTEPi;  XHMMUSUIBIK

Homenknatypa u kinaccudukaius MOJIMMEPOB,
OCOOCHHOCTH CTPOEHUS, CTPYKTYPHl M CBOWCTB
MOJIMMEPOB, MEXaHW3Mbl CHHTE3a IMOJIMMEPOB,
CIOCOOBl XMMHUYECKOW, (DU3MKO-XUMUYECKOH U
bu3udecKkol MOAMGUKAIINKN TTOJTUMEPOB, METOIBI

HUCCICOOBAaHUA  BMC, MMpONHECCChI HOHHOM U
pa)mKam,Hoﬁ MoJIMMEpU3alu,
conoJmmMepu3anunu, MOJIMKOHACHCAIIUH,

TEPMOCTOMKOCTh W YCTOMYUBOCTh K XUMHUYECKUM

Nomenclature and classification of polymers,
features of the structure, structure and
properties of polymers, mechanisms of
polymer synthesis, methods of chemical,
physico-chemical and physical modification
of polymers, methods of research of 1UD;
processes of ionic and radical polymerization,
copolymerization, polycondensation; heat
resistance and resistance to chemical

42




acepiiepre bICTBIKKA TO3IMJIUIIK JKOHE TO3IMILIIK,
MOJIUMEP MaTepHAIIAPBIHBIH JJIEKTPIIK JKOHE
MEXaHHKAJIBIK KaCHETTEPI.

BOS,[[CI;'ICTBI/IHM, OJICKTPUYCCKUEC W MCXAHHUYECKUC
CBOMCTBaA MOJIMMCPHBIX MaTCPpHUAJIIOB.

influences,  electrical  and
properties of polymer materials.

mechanical

bazoaprama rcemexwici / Pykoeooumensv npozpammul/ Programme manager

Hemaunosa K.B.

| Kapacesa B.M.

| Kapaceea B.M.
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Koopounauusnwik Kocotnvicmap / Koopounayuonnsie coeounenus | Coordination compound

OKy maxcamul / Yueonas yenv/ Purpose

YiinecTipy KOCBUIBICTApBIH ally JKOHE 3epieiey
caylachlH/Aa O1TIM JKYHECiH KalbIITacThIPy

dopMHUpOBaHUE CHUCTEMBbl 3HAHHM B 00JacCTH

Formation of a knowledge system in the field
of obtaining and studying coordination
compounds

Kypcrsl coTTI KeliH
oiniMmasymbLIap
- KEIIeHJl TY3Uly peaKIUsUIaphIHbIH op TYypdi

TYPJEPIH KY3€ere achIpy;

asgsKTaraHHaH

After successful completion of the course,
students will be

- to carry out various types of complexation
reactions;

MOJy4YeHUS] H U3YYCHHUS KOOPAMHAIMOHHBIX
COEeIUHEHNN

Okvimy namuoceci / Pezynomamut ooyuenus/ Learning outcomes
IMocne ycmemHOro  3aBepuHieHHsI  Kypca
oOyuarommecsi OyayT
- OCYHICCTBISTh PAa3lIMYHBIC THUIBI PEAKIHMA
KOMILJIEKCOOOpa30BaHuUs;
- YIIPaBIISATh nporeccaMmu

- epiTiHAlIepae KemIeHIi TYy3Uly mpolecTepin
Oackapy;

- epiTiHAUIepAe KeUmleHAepAiH Tnaiina Ooixy
MYMKIHJIITiH O0JDKaY;

- KeIEHJEP/iH CallbICTBIPMAalbl TYPaKThUIBIFBIH
€CEITEHI3;

ocep eTymli Maccamap 3aHbIH JKOHE
MaTepHaANJIbIK TEHrepiM TeHJICYIH MaiianaHa

OTBIPBHIII, KEIIeHEepAiH Terne-TeHIIK
LIOFBIPJIAHYBIH ECEITEY.
- canasblK KOHE CaHJBIK Tangayna

KOOPAWHAIMSIIBIK KOCBUIBICTAP/IBIH KaCHETTEepiH
KOJIJaHY MYMKIHIIKTEpiH Tajajaay

KOMIUIEKCOOOpa30BaHUs B PACTBOPAX;

- TPOTHO3UPOBATh BO3MOXXHOCTH 0Opa3OBaHMS
KOMIUJIEKCOB B PaCTBOpax;

-pacCUUThIBaTh OTHOCUTEIBHYIO YCTOMYMBOCTH
KOMILJICKCOB;

- pacuuTHIBaTh PABHOBECHBIE KOHIEHTPAIUU
KOMIIJICKCOB c HCIIOJIb30BAaHUEM  3aKOHA
JEUCTBYIOIUX Macc H ypaBHEHUS
MaTepuaibHOro GanaHca.

- AHaJU3MPOBATH BO3MOXKHOCTH MPUMEHEHUS
CBOWMCTB KOOPAWHALMOHHBIX COCJAWHEHUWA B
KauyeCTBEHHOM U KOJIMYECTBCHHOM aHAJIN3¢

- manage the processes of complexation in
solutions;

- predict the possibility of formation of
complexes in solutions;

-calculate the relative stability of complexes;

- - calculate the equilibrium concentrations of
complexes using the law of acting masses and
the equation of material balance.

- analyze the possibilities of applying the
properties of coordination compounds in
qualitative and quantitative analysis

Ilpepexeusummepi / lIpepexsuzumuit/ Prerequisites

beitopranmkanbik Xxumusi, 3aT KYPbUIBICHI

HeopraHquCKaﬂ XHUMUs, CTpOCHI/IC BCIICCTBA

\ Inorganic chemistry, Structure of matter

Kypcmuviy kvickauwa mazmynot / Kpamrkoe cooeparcanue kypca/ Course summary

A. BepHaepain yiinectipy Teopusicel. Kpect-
bepesun OolipiHma Yiectipy OallaHbICBIH
aHpIKTay. JIMraHATHIH JeHTAaTU3Mi. YHIecTipy
canmappl. KemeHal KOCBUIBICTApABIH JKIKTENYl
JKOHE  HOMeEHKJarypacbl.  KoopauHauusuibIK
KOCBUTBICTaPIbIH HM30MEPHSICHI.

Koopaunanuonnas TeOpus A.Bepuepa.
OnpeneneHre KOOPAMHAIMOHHOTO COEIUHEHUS
no KpecroBy-bepesuny. JleHTaTHOCTH JMTaHja.
Koopmunanmonnsie uncna. Krnaccubukamus u
HOMEHKJIaTypa  KOMIUIEKCHBIX  COCIMHEHUU.
N3omepus  KOOpAMHALIMOHHBIX  COCJIMHEHUI.

Coordination theory of A.Werner.
Determination of the Krestov-Berezin
coordination connection. The dentacy of the
ligand. Coordination numbers. Classification
and nomenclature of complex compounds.
Isomerism of coordination compounds.
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KoopauHanusiablK KOCBUIBICTApAAFbl  XUMHSIIBIK
Oaiinmanbic. Kpucranmplk epic j>KoHE BAJICHTTIK

Oaitmanpic  Teopusiapel. Jluranm  epiciHiH
TEOPUSCHI-IEIIOKATN3AUSIIAHFaH  OpOUTAIBIAD
amici. Epitinginepaeri KOODIMHAIHUSIIBIK

KOChUIbICTap. bencennai maccamap 3aHbIH JKOHE
MaTepHAJIBIK TEMe-TeHMIK TEHICYIH KOJIJIaHa

OTBIPHITI, KeIIeHICPAiH TeIe-TeHIIK
KOHIICHTPAIMACBIH  ecenrey.  Kemenaepain
KypaMbl MEH TYPaKTBUIBIFBIH  AHBIKTAHTBIH
dakTopnap.  JKakplH  KOHE  albIic  epy:

IPOHOIOHOPJIBI KOHE aNpPOTOHJIBI EPITKIIITEpTe
apHaJIFaH epekienikTep. Xemar ocepi. Kypaemni
KOCBUIBICTAP PEAKIIHSCHI.

XumHuyeckass CBA3b B KOOPJAMHALMOHHBIX
COEMHEHUAX. Teoprur KPUCTATUTMYECKOTO OIS U
BAJICHTHBIX CBA3€d. Teopus MOns JUraHAOB -
METOJ JIETTOKAJIM30BaHHBIX opoOwuTanei.
KoopauHanioHHbIE COEIMHEHHsS B PacTBOpax.
Pacuetnl PaBHOBECHBIX KOHLEHTpALH
KOMIUIEKCOB ~ C  HCIIOJIb30BaHWEM  3aKOHa
JIEUCTBYIOLLIUX Macc u YpaBHECHUS
MaTepualbHOro Oananca. ®dakTopsl,
ONpPENEIAIINAEe  COCTaB U yCTOMYMBOCTH
KOMILIEKCOB. BIIMKHSISL M [alibHSIsL COJIbBATALIMS:
0COOEHHOCTH TUISL IIPOHOIOHOPHBIX u
arpOTOHHBIX pacTBopUTeeH. XenaTHbIN 3 eKT.
Peakuyn KOMIUIEKCHBIX COCIMHEHUI.

Chemical bonding in coordination
compounds. Theories of the crystal field and
valence bonds. Ligand field theory is a
method of delocalized orbitals. Coordination
compounds in solutions. Calculations of
equilibrium  concentrations of complexes
using the law of acting masses and the
equation of material balance. Factors
determining the composition and stability of
complexes. Near and far solvation: features
for pronodon and aprotic solvents. Chelate
effect. Reactions of complex compounds.

bazoaprama scemexwiici / Pykoeooumenwv npozpammul/ Programme manager

Hemaunosa K.B.

| iprox O.B.

| iprox O.B.
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Anekmpoxumusnnvlk manoay aoicmepi / Inekmpoxumuueckue memoowt ananusza | Electrochemical methods of analysis

OKy maxcamut / Yueonas uenn/ Purpose

FouteiMu  3eprTeynepae, MeAWIIMHANA, OHIIpICTE,
OKOJIOTHUSIIBIK ~ TaljaMaliblk  Oakpliayna, — aybul
[IapyalIbUIBIFBIHAA 3apsAThl Oepy peakuusIapbiHa
KaThICy YIIIH 3aTTap MEH KOCBUIBICTApAbIH iprei
KACHUETTEpiH MaljajlaHyFa HETi3/IeJreH XHUMHUSIIBIK
TaNJayaplH ~ 3aMaHayW  OMICTepiH  KOJIaHyFa
0aliIaHbICTBl FBUIBIMH-3€PTTEY KOHE OKBITYIIBLUIBIK
KbI3METKE JaibIH/IBIK COHBIMEH KaTap (hapMaKoJIOTHsI
MEH KPMMHHAIUCTHKAHBI KOCa ajFaH/a, OailaHbICThI
casanap

[TogroroBka K Hay4YHO-UCCIEAOBATENILCKON U
MeJarornyecko JesATeNbHOCTH, CBSI3aHHOM C

HCIOJIb30BAHUEM COBPEMEHHBIX METO/IOB
XUMUYECKOIO  aHaiau3a,  OCHOBAHHOIO  Ha
UCIOJB30BAHUU  (PYHJAAMEHTAJIbHBIX  CBOMCTB

BEIIECTB U COCAMHCHUI Y4acTBOBATh B PEAKIUSIX
nepeHoca 3apsia Ha TpaHulle paszaena ¢a3 B

HayYHBbIX HCCIICAOBAHUAX, MCAHUMILINHE,
MIPOMBIINIJIICHHOCTH, 9KOJIOTrO-aHAJIMTHYCCKOM
KOHTpPOJIC, CCIIbCKOM XOSHﬁCTBC, a TakKXeE

CMEKHBIX 00JIacTsX, BKIOYas (HapMaKoJIOTHIO U
KPUMUHAIHUCTUKY

Preparation for research and teaching
activities related to the use of modern
methods of chemical analysis based on the
use of fundamental properties of substances
and compounds to participate in charge
transfer reactions at the interface of phases
in scientific research, medicine, industry,
environmental and analytical control,
agriculture, as well as related fields,
including pharmacology and criminology

OKvtmy namuoiceci / Pezyiomamul 06yuenusl Learning outcom

€S

Kypcrbl ¢oTTi asiKraraHHaH KeiiiH OL1iMaadymbLiap
- QIIEKTPOXUMHUSIIBIK amlaparypaia KaxeTTi
aKceccyapiap/ibl, SJIEKTPOATAP/IbI XKIHE OJIIIey
KYpaJIIapbIH 1PIKTEY/Il ’KY3€Tre achIpabl;

- JIEKTP Ti30€riH KYpy *KoHE JIEKTPOXUMUSIBIK
YAIIBIKTAFBI )KYMBIC JKaF IaiIapbIH TaHTalIbl,

- 3epTTeY/ll )KOCTapJiay KoHe TaJlJaHaThIH YJT1HIH
TaOWFaThIHA COUKEC aHBIKTAY SJIICIH TaHJIal/Ibl;

- 9AiCTep IiH METPOJIOTUSIIBIK CUIIaTTaMallapbIH
(U3MKATBIK-XUMUSUTBIK €CeNTeylep MEeH Oaraayibl
Kyprizeni,

- QIIEKTPOAHATM THKAJIBIK aIllapaTypasia sKyMbIC icTey
JaFAbUIapbIH MEHTepe/l;

- QIIEKTP XUMISUTBIK aHBIKTAY HOTIDKEIEPiH oHIey
Ke31HJIe MaTeMaTHUKAaJIBIK TaJlfay )KOHE MOJIENbJIEY
OMICTEPIH KOJIIaHA b

IMocye ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT

- OCYILECTBIIATH 0TOOP HEOOXOAMMBIX
aKceccyapoB, JIEKTPOAOB U CPEJICTB H3MEPEHHSI
Ha 3JIeKTPOXUMHUECKON amnmaparype;
-COCTaBJISTh AIMEKTPUUECKYIO LIENb U 0100upaTh
pabouue yclIoBHs B 3JIEKTPOXUMHUUYECKON sSTUEHKE;
-IUIAHUPOBATh UCCICIOBAHUSA U BBI6I/IpaTI) METOL
OTIpeJIeNIEHUs] B COOTBETCTBHUHU C MPUPOJIOi
aHATM3UPYEMOTo 00pasia;

-IPOBOANUTH (PU3UKO-XMMUYECKHE PACUETHI U
OIICHKHU METPOJIOTHYCCKUX XapaKTCPUCTUK
METOJIOB;

-BJIa1ICTh HABbIKaAMH pa6OTI)I Ha
9JIEKTPOAHAIUTHUECKON ammaparype;,

- IPUMCHATH METOJbI MATEMATUYCCKOI'0 aHajin3a
U MOJIETTUPOBaHUS ITPU 00pabOTKe Pe3yIbTaTOB
AIIEKTPOXHUMHYECKOTO OTIPEICIICHUS

After successful completion of the course,
students will be

- to select the necessary accessories,
electrodes and measuring instruments on
electrochemical equipment;

--make an electrical circuit and select the
operating conditions in an electrochemical
cell;

-plan studies and choose a method of
determination in accordance with the nature
of the analyzed sample;

-to carry out physico-chemical calculations
and assessments of metrological
characteristics of methods;

-possess the skills of working on
electroanalytical equipment;

- apply methods of mathematical analysis
and modeling in processing the results of
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| electrochemical determination

Ilpepexeuzummepi / Ipepexsusumat/ Prerequisites

CDI/I3I/IKaJIBIK XUMUs, AHaIMTHKAIBIK XUMUS

‘ dusnyeckas XHUMMUA, AHanmuTH4ecKas XUMHUS

| Analytical chemistry, Physical chemistry

Kypcmuiy kvickawa mazmynst / Kpamxoe codepicanue kypcal Course summary

Tannay e MOTCHIUOMETPHSUTBIK omici. | [oreHmoMeTpuueckuit METO. aHanusa. | Potentiometric method of analysis.
DJeKTporpaBUMETpUSL. Kynonomerpus XKoHE | DJIEeKTPOrpaBUMETpPHSI. Kynonomerpus u | Electrogravimetry. Coulometry and coulometric
KYJIOHOMETPHSITBIK THTpJIEY. KonaykTomeTpus. | KyJToHOMETpUUeckoe TuTpoBanue. Koumykromerpus. | titration. Conductometry. Voltammetry.
Bonsrammepomerpus.  Ilomsporpadus.  Musepcusiiblk | Boasrammepomerpust. Tlomssporpadus. Muasepcuonnas | Polarography. Inversion voltammetry.
BOJIbTAMIIEPOMETPHsL. AMIIEPOMETPHUS BOJIbTAMIIEPOMETPHsL. AMIIEPOMETPHUS Amperometry

Bazoaprama sncemexuwici / Pykosooumens npozpammer/ Programme manager

Maxmymosa JK.C.

| Ipiox O.B.

| iprox O.B.
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Aybln wapyawbliivieel OHIMOEpin 1acmayuivl 3ammapost uoenmuukayusanay / Hoenmugukauua 3azpaznumeneii cenbCKoX03aUCMEEHHOU
npoodyxyuu | Identification of contaminants of agricultural products

OKy makcamut / Yueonasn uenv/ Purpose

OHIMJIEP, OJIAPJBIH aybLI IIAPYaIIbUILIFEI OHIMIHE TYCY
YKOJIAAPHI JKOHE OJIAP/IBI AHBIKTAY JIiCTEPI

HU3YYUTh OCHOBHBIC 3aTrPS3HUTENN MUILEBON MPOTYKIIUH,
MyTH WX TOMaJaHus B  CEIBCKOXO3SMCTBEHHYIO
MIPOYKIIMIO W METOZBI X O0OHAPYKEHHUS

to study the main pollutants of food products,
ways of their ingress into agricultural products
and methods of their detection

OKptmy namuoiceci / Pesynomamal 06yuenusal Learning outcomes

KypcTbl cOTTI assKTaFaHHAH KeiliH
OimiManymbLIap

- TaMaK OHIMJICPIHIH JIaCTaHy YKOJIAPbIH aHBIKTAY;
- aybUJI MIAPYaIIbUIBIFBl OHIMAEPIHIH Kayilci3Airia
xoHe nactarpimrap yuria HHDKK Hopmanapeina
COMKECTITiH aHBIKTAY;;

- TaMaK OHIM/ICPIHIH XKeKeJIereH JIACTAFBIIITAPBIH
COMKEeCTeHIIpY/Il XKY3€ere achIpy;

-TaMaK OHIMIEPIH/ET] JacTayIbl 3aTTapAbIH
KYpaMblH XUMUSITBIK JKOHE (PU3UKA-XUMUSIIBIK
O/IICTEPMEH CaHJBIK aHBIKTAY bl KYPTi3y

- aHBIKTAy KaTeJePiH XKoHE aHbIKTAIFaH MOH/IEP/iH
CEHIMJIUTIK apaJIbIFbIH €CETTEHI3

ITociie ycnnemiHoro 3aBepuieHus Kypca
o0yuarmuecs OyayT

-BBIABJIATD IIYTH 3arPsI3HEHUS IHUILEBBIX
IIPOJYKTOB;

- OIpeAeNaTh 0€30MacHOCTh
CEJIbCKOX O35 MCTBEHHON TPOAYKIINH U
coorsercTBue HopMaM [1/IK mist 3arpssaurenei;

- OCYIIECTBIIATh UACHTUPHUKALIMIO OTIEIbHBIX
3arpsi3HUTENEN MUIIEBbIX TPOIYKTOB;

- IPOBOJUTH KOJIMYECTBEHHOE OINPENIETICHHUE
COJIepKaHusl 3arps3HUTENEH B IMUILEBBIX TPOIYKTaxX
XUMHUYECKMMHU U (PU3UKO-XMMUYECKUMHU METO/1aMHU
- paccuMThIBaTh OMIMOKH ONPEEICHUS U
JIOBEPUTENIBHBIN UHTEPBAJ OIPEIEIIEMbIX
3HA4YECHUI

After successful completion of the
course, students will be

-identify ways of food contamination;

- to determine the safety of agricultural
products and compliance with MPC
standards for pollutants;

- to identify individual food pollutants;

- to carry out quantitative determination of
the content of pollutants in food products
by chemical and physico-chemical
methods

- calculate the determination errors and the
confidence interval of the determined
values

Iip

epexsusummepi / Ilpepexeuzumut/ Prerequisites

AHaIUTHKAIBIK XUMHUS, DKOJOTHSIIBIK XUMMS,
TaraMIbIK XUMHASA

AHanutHueckast XUMHUsI, DKOJIorHdecKas XUMHusI,
IInmeBast xumMus

Analytical chemistry, Ecological
chemistry, Food chemistry

Kypcmoty kvickawa mazmynst / Kpamkoe codepacanue xkypcal Course

Vel anemenTTep. AnpoinblK J1actany. Jnokcunaep
KOHE JMOKCHHTe yKcac Kocbuibictap. [lomumukimai
XOIII HICT1 KOMIpCYTEKTep. Ocimaik
mapyaulbUIbIFbIHAA  KOJIJIAHBUIATBIH — 3aTTapMEH
JacTany. Man mapyambUIbIFbIHAA KOJAaHbUIAThIH
3aTTapMeH JacTany. TaOuFu TOKCUKAHTTap

Toxcuaubie 3JIEMEHTHI. PanmoaxkTtnBHOE
3arpsi3HeHue.  JIMOKCMHBI M JAMOKCHUHIIOJO0OHBIE
coequHeHus. [lonumukIMYecKkne apoMaTHYECKUe
YTJIEBOJAOPOBL. 3arpsi3HeHus BEIIECTBaAMHU,

MIPUMEHSIEMBIMU B PAacTEHHEBOJICTBE. 3arpsi3HEHUE
BEILIECTBAMH, IIPUMEHSAEMBIMU B >KMBOTHOBOJICTBE.

[IpupoTHBIE TOKCUKAHTHI

summary
Toxic elements. Radioactive
contamination. Dioxins and dioxin-like
compounds. Polycyclic aromatic
hydrocarbons. Contamination with
substances used in crop production.

Contamination with substances used in

animal husbandry. Natural toxicants
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Bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Coxen A.K. | Jlprox O.B. | Jlprox O.B.
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JKem Kypamvin manoay / Ananus cocmasa kopmoe | Analysis of the composition of the feed

OKy maxcamut / Yueonasn uenv/ Purpose

JKemimenTiH XUMUSIBIK KYpPaMbIH CamalibIK >KOHE
CaHJIBIK alKBIH/IAY KY3BIPETTEPiH KAJIBIITACTHIPY

dopMupoBaHUE KOMIIETEHIIUH
KaueCTBEHHOTO u KOJIMYECTBEHHOTO
orpeieNIeHUs] XUMUYECKOT0 COCTaBa KOPMOB

Formation of competencies for qualitative and
quantitative determination of the chemical
composition of feed

OKbimy Ham

uxnceci / Pesynomamut 00yuenusl/ Learning outcomes

KypcTbl coTTi assKTaFraHHAH KeiliH
oiniMmasymbLIap

- a3bIKTHI TAJAAYAbIH HET13T1 9ICTePiH; a3bIKThIH
KYPaMBIH/IaFbI 3aTTAP/IBIH CAIaJIbIK KOHE CAH]IBIK
KYpPaMbIH aHBIKTAY TOCUIICPIH KOJI1aHa IbI

- a3BIKTBIH TaFaMJIBIK KYHIBUIBIFBIH )KOHE OHBIH
KayilNCi3IriH aHbIKTaN bl

- a3BIKTHIH KYPaMBIHJIAFbl aKybI3/Iap IbIH,
JUNHUATEPIiH, KeMipCynapAblH, 19pyYMEHIACP/IiH,
MaKpO KOHE MHKPOIJIEMEHTTEPIIH,
JacTaylIbUIAPAbIH CaMallbIK jKOHE CaHIbIK KYPaMbIH
aHBIKTANbI, a3BIKTHIH TaFaMIBIK, OHOIOTHSIIBIK
YKOHE SHEPTeTUKAIBIK KYH/IBUTBIFBIH aHBIKTAIbI

ITocse ycnenmHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- IPUMEHSATh OCHOBHBIE METO/IbI aHAIH3A
KOPMOB; CITIOCOOBI OIIPECTICHHS
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOTO

COJIep KaHMs BEIIECTB B COCTaBE KOpMa

- BBISIBJISITH MTUILEBYIO IICHHOCTh KOpPMa U €To
0€301acCHOCTb

- OIIPEJENSATh KA9YeCTBEHHOE
KOJIMYECTBEHHOE COZep)KaHne OeNKoB,
JIMMHJIOB, YTJIEBOJIOB, BATAMHUHOB, MaKpO U
MHUKPOAJIEMEHTOB, 3arpsi3HATENICH B COCTaBe
KOPMOB, BBISIBIIATH MHILEBYIO,
OMOJIOTUYECKYIO M SHEPTeTUIECKYIO
LIEHHOCTh KOpMa

After successful completion of the course,
students will be

- apply basic methods of feed analysis;
methods for determining the qualitative and
quantitative content of substances in the feed
composition

- to identify the nutritional value of the feed
and its safety

- to determine the qualitative and quantitative
content of proteins, lipids, carbohydrates,
vitamins, macro and microelements,
pollutants in the composition of feed, to
identify the nutritional, biological and energy
value of feed

Ilpepexeusummepi / Ilpepexsusumat/ Prerequisites

OU3MKAIBIK TaAAY 9/1icTepi, AybUI MAPYyaNTbITBIFBI
eHiMIepiHiH Onoxumuscel, [lecTuruarep XUMHUSCHI,
XVMUSITBIK TaJIIay HOTHKEIEPIH OHJIEY

®u3nyecKrue MeTObl aHanu3a, buoxumus
CENBbCKOXO35MCTBEHHOU ITPOYKLINU, XUMUS
nectun1oB, O6paboTKa pe3ynbTaToB
XUMHUYECKOT0 aHaJIn3a

Physical methods of analysis, Biochemistry of
agricultural products, Chemistry of pesticides,
Processing of chemical analysis results

Kypcmoiny kbickawa mazmynst / Kpamxoe cooepicanue xypcal Cou

rse summary

XKemperi Oactankbl Cy MEH aKybI3Jlbl aHBIKTAY.
KeMHIH XUMUSIIBIK KypaMbl KoHe Tangaybl. JKeMHIH
SHEPreTUKANbIK  KYHIBUIBIFBIH  aHBIKTAy  JKOHE
KayllCI3[IK TEXHUKAChl. Op TYpJl KeM TYpJepiHiH
opTama cblHamaiapelH any oxictemeci. «IMHTO
ozici» OoifblHIIA O1p YATIIEH >KeMJErl €pUTIH JKOHE

OnpeneneHne NEpBOHAYAIBLHOM BOABI MU
IIpOTENHAa B KOpMax. XUMHUYECKHA COCTaB H
aHanu3 KOPMOB. Onpenenenns
SHEPreTHUYECKOW  IIEHHOCTM  KOPMOB H
TEXHUKa Oe30macHOCTH. MeToauKa B3ATUS
CpeIHUX Npo0 pa3IUYHBIX BHJIOB KOPMOB.

Determination of the initial water and protein
in feed. Chemical composition and analysis of
feed. Determination of the energy value of
feed and safety. The method of taking average
samples of various types of feed.
Determination  of feed  composition.
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OHall THUIPOJIM3JCHETIH KOMIpCYIap/Abl aHBIKTAY.
Konopumerp kemeriMeH >KEMHIH 3HEPTeTHUKAIBIK
KYHIBUIBIFBIH ~ aHbIKTay. [lilmeHzemMe camachiHBIH
CUTIATTaMACHI

Onpenenenne coctaBa KopMoB. OrpenesneHe
pacTBOPUMBIX M JIETKOTHJIPOJIU3YEMbIX
YIJ€BOJIOB B KOPMax M3 OJAHOW HABECTKH IO

«METOJINKE LHUHTO».

Ornpenenenue

3HepFeTquCKOﬁ LOEHHOCTHU KOPMOB C

MOMOIIBIO  KOJIOPUMETPA.
KayecTBa CCHaXa

XapakTepucruka

Determination of soluble and easily
hydrolyzable carbohydrates in feed from one
visit according to the "CINTO method".
Determination of the energy value of feed
using a colorimeter. Haylage quality
characteristics

Bazoaprama sncemexuwici / Pykosooumens npozpammet/ Programme manager

Hemaunosa K.B.

| Ucmaunosa JK.B.

| Ucmaunosa JK.B.
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Buonozusanvix 06vexminepoi manoay / Ananus éuonocuuecxkux oovexmos | Analysis of biological objects

o

y makcamol / Yueonasn yenn/ Purpose

3arTapApl CaHOBIK Tajgay KoHE COHKECTCHAIPY oJiCiH
TaHAAyJblH TEOPUSUIBIK JKOHE MPAaKTHKAJBIK HeETri3JepiH
3epeney KoHe OMOJOTHSUIBIK OOBEKTIHI XUMUSUIBIK Talfay
omicTepiH urepy

MN3yueHue TEOpPETHUECKUX U MPAKTHUYECKUX
OCHOB BBIOOpa METOJa KOJMYECTBECHHOI'O
aHanm3a W HUACHTU(PHUKAMA BEIMIECTB W
OCBOCHHE METOJOB XHMMHUYCCKOIO aHalIM3a
OHOJIOrNYeCKOro 00HEKTa

Study of the theoretical and practical foundations
of the choice of the method of quantitative
analysis and identification of substances and the
development of methods of chemical analysis of a
biological object

Oxvtmy namuoiceci / Pesynomamot 06yuenusnl/ Learning outcomes

Kyperbl ¢oTTi asiKraraHHaH KeiliH OLtiMaymbuiap

- 3epTTey OOBEKTICI Typasibl aKNAPATThI TAIIAY KIHE
Oaranay;

- OKCIICPUMEHTTIK MAJIIMETTEP/1i OHJCYAIH HET13T1
TOCUIIEPiH KOJAaHY;

- TaJIZIay CXEMAaChIH KOHE OHBI JKYPri3y o/licTeMECiH
nepOec TaHaay Heri3iHae Keidip OHOIOTHSIIBIK
00BEKTINIEpTe CaIabIK KOHE CAHJIBIK TAAy KYPTi3y

- 3ePTTEJIETIH OOBEKTIHIH XUMUSIJIBIK KYPAMbIH CaITaJIbIK
JKOHE CaHJIBIK AHBIKTAY JaFIbUIAPEIH MCHIEPY

IMocne ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi OyayT

- QaHAJIM3UPOBATh U OL[CHUBATh
nH(popMaIHI0 00 00BEKTE UCCIICIOBAHNS;
- UCTIOJIb30BATh OCHOBHBIE MTPUEMBI
00pabOTKN IKCIEPUMEHTAIbHBIX TAHHBIX;
- BBIITOJTHSATH Ka4eCTBEHHBIH 1
KOJIMYECTBEHHBIN aHAJIN3 HEKOTOPBIX
OMONIOrHYECKUX 0OBEKTOB HA OCHOBE
CaMOCTOSITETLHOTO BHIOOpA CXEMBI
aHaJIn3a U METOJMKH €ro IPOBEICHUS

- BJIJIETh HABBIKAMH KaueCTBEHHOTO U
KOJINYECTBEHHOT'O OIpe/IeIICHUS
XHUMHAYECKOTO COCTaBa UCCIIEAYEMOTO
00BEKTa

After successful completion of the course,
students will be

- analyze and evaluate information about the
object of research;

- use basic techniques for processing
experimental data;

- perform qualitative and quantitative analysis
of some biological objects on the basis of an
independent choice of the analysis scheme
and methods of its implementation

- possess the skills of qualitative and
quantitative determination of the chemical
composition of the object under study

Ipepexseuzummepi / Ilpepexsusumot/ Prerequisites

Ousukaibik Tanaay aaicrepi, Ceinama any, CriHamMa
naiipiaay, ONTHKAJIBIK TaJay 9icTepi,
XpomarorpapusuiblK Tanaay daicTepi, XUMHUSIIBIK
Tayay HOTHXKEJIepiH OHIey

dusnueckue MeTOILI aHAIN3A,
[Ipo6ooT6op, [IpobomnoaroToBka,
OnrTnyeckue METOABI aHAIIN3A,
Xpomarorpadguieckre MeTO/Ibl aHaTN3a,
O6paboTka pe3yIbTaTOB XUMHYECKOTO
aHaJm3a

Physical methods of analysis, Sampling,
Sample preparation, Optical analysis
methods, Chromatographic methods of
analysis, Processing of chemical analysis
results

Kypcmoin kbickawa mazmynst / Kpamrkoe cooepycanue xypcal Course summary

KOHE
Jopinik

buomaccamapapr  ipikTeyre,
CaKTayFa KOMBUIATHIH

TachIMaJIIayFa
TaJylanTap.

TpeboBanust Kk oTOOpY, TPAHCIIOPTHUPOBKE
u XPaHEHUIO 6uomacc. AHanu3

Requirements for the selection, transportation
and storage of biomass. Analysis of biological
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npenaparTapiblH,  YBITTBI  JKOHE  ECEHTIpeTeTiH
3aTTapAblH KypaMmblHa OHMOJOTHUSUIBIK MaTepUaIIapIbl
tannay. TOKCHKAaHTTapAbl aly >KOHE MIOFBIPIAHIBIPY
tocinaepi. Tect amicrepi.

OHOJIOTHYECKUX MaTepUajIoB Ha
COJIep’KaHUe JICKAPCTBEHHBIX IPENapaTos,
TOKCUYHBIX ¥ OJIyPMaHHBAIOIINX BEIICCTR.
CrocoOkbl HU3BJICUECHUS "
KOHIICHTPUPOBAHHUS TOKCHKAHTOB. TecT-
METOBI.

materials for the content of drugs, toxic and
intoxicating  substances. = Methods  of
extraction and concentration of toxicants. Test
methods.

Bazoaprama scemexuiici / Pykosooumens npozpammer/ Programme manager

Coxen A.K.

| pox O.B.

| iprox O.B.
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