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Kipicne

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

CTyIeHT MaMaHIBIKTapJblH MIHACTTI KOMIIOHEHT/>KOFapbl OKYy  OpPHBI
KOMITOHEHTIHIH  TOHJIEPIH MEHTrepyMeH KaTap, VCHIHBUIBIN OTBIPFaH TaHAy
OOMBIHIIIA ITOHIEP/I1 TaH IAIl aTyhl THIC.

DJIeKTUBTI TIOHJEPl TaHjaayFa 3jBaizep keHec Oepeni. OHbiMeH Oipre OUTIM
anymbl JKOX (OKeke oky »kocmapbIH) jkacay VIINIH TOHIEPre >Ka3blly HBICAHBIH
TOJTBIPAJIBI.

Kypmerti crynentrep! biniMm 0Oepy TpaeKTOPHUACHIHBIH OIPTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3qiH OoJialllakTa MaMaH peTIHJE KOCIOM JallbIHABIFBIHBI3/IBIH
JEHIeiiHe BIKMaJI €TETIHIH €CTE€ CAKTAYbIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX JUCIUIUIMH, KOTOPBIA MpEeACTaBIsieT COOOW CHUCTEeMaTU3UPOBAHHBIN
MepeveHb TMCLUUILIMH KOMIIOHEHTA MO BEIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / BY30BCKOI'O KOMIIOHEHTA,
oOy4Jarouuiicss JOJKEH BBIOpATh IJIs W3Y4YEHUS JUCHUIUIMHBI KOMIIOHEHTa IO
BBIOODY.

KoHncynpTanuu mo BeIOOPY 3JIEKTUBHBIX JUCIHMILIMH JaeT 31Baizep. Bmecte ¢
HUM OOydYaromuicss 3amnojHseT ¢GopMy 3alUCHU CTYJACHTOB Ha JAUCIUIUIMHBI IS
coctasienust UYII (MHauBuAyaasHOTO y4eOHOTO TJIaHa).

YBaxaembie CTyaeHTb! BaXHO NOMHUTB, YTO OT TOrO, HACKOJIBKO
MPOJyMaHHON M 1enocTHOM Oyaer Bama oOpa3zoBarenbHas TPacKTOPHs, 3aBUCHUT
ypoBeHb Barneit mpodeccroHanbHON MOATOTOBKH, KaK Oy IyIIEro CrenuaiiucTa.

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 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /

PacnpeneneHne IJICKTUBHBIX JTHCHUILJIMH 110 CEMECTPaAM /

Distribution of elective courses by semester

[Monnin ataysl / HaumenoBanue nucuminasl / The name of the discipline

Kpenurrep
caHbl /
Kom-Bo

KpeIuTOB/

Number of
credits

Axanemust
JIBIK
Ke3eH/
Axan
nepuoj/
Academic
period

KyKpIK skoHE chI0aiiinac ;keMKOPJIBIKKA Kapchl MoJieHHeT Heriznepi / OCHOBBI
mpaBa U aHTUKOPPYIIMOHHOW KyJIbTyphl / Basics of Law and Anti-
Corruption Culture

DKOJIOTHS JKOHE TIPUIUIIK KAyINci3airi / IKoaorus u 6€301macHOCTh
xu3nenestensHoct/ Ecology and Life Safety

DKOHOMUKA JKoHE Kocinkepumik Herizaepi/ OCHOBBI 5KOHOMHUKH U
npeanpuHuMaTenbeTBa/ Basics of economics and business

Kembacusuibik Heriznepi / OcuoBsl muaepersa / Basics of Leadership

KapxbutbIK cayaTThUIbIK Heri3nepi / OCHOBBI (fMHAHCOBOW TPAMOTHOCTH /
Fundamentals of financial literacy

FrutbiMu 3epTTEYIICpAIH HET13/epi ®KoHe akaieMUsIIbIK XaT/ OCHOBBI
Hay4YHBIX UCCIIEJIOBAHUI U akajgemMuueckoe nucbmo/ Basics of Research and
Academic Writing

WHKITI03UBTI ©3apa 9peKeTTecy STUKAChl/ DTHUKA HHKIIO3UBHOTO
B3aumoneiicteusa/ Ethics of inclusive interaction
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3

Xumusanslk TexHonorus / Xumudeckas Texnosnorus / Chemical technology

OkonorusibiK Xxumus / Oxonoruueckas xumus / Ecological chemistry

Ceama any / Ilpo6ootbop / Sampling

AybUI HIapyalIbUIbIFbl OHIMJIEPIH KallTa OHJIeYIeT1 XUMUSUIIBIK TporecTep /
XuMHYecKue MpoIecchl B NepepadoTKe CENbCKOX03SIICTBEHHON MPOAYKIUN
/ Chemical processes in the processing of agricultural products

Crinama naiisinzay / [Ipobomoaroroska / Sample preparation

Taramapik xumust / [Tumesas xumust / Food chemistry

Onrtukanslk Tasngay aaictepi / Onrtudeckue Metobl aHanuza / Optical
analysis methods

AybUI IapyalIbUIbIFbl ©HIMIEpiHIH OnoXuMusicel / buoxumus
cenbCcKoXo3siicTBeHHoN npoaykimn / Biochemistry of agricultural products

Xpomarorpadusuiblk Tannay saicrepi / Xpomarorpaguueckue METo bl
ananm3a / Chromatographic methods of analysis




[Mectummarep xumusicel / Xumus necturuoB / Chemistry of pesticides

buoxumus / buoxumus / Biochemistry

buoopranukansik xumust / buoopranndeckas xumus / Bioorganical
chemistry

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

KBantteik xumust / KBantoBas xumus / Quantum chemistry

JKorapbl MOJICKYJTAJIBIK KOCBLIBICTAp / BHICOKOMOJIEKYISIPHBIC COSIMHEHHMS /
High molecular weight compounds

Koopaunarusuibik KocsuisicTap / KoopauHamonHbsie coeTuHeHust /
Coordination compound

DIIEKTPOXUMHSUIBIK Tajliay dAicTepi / DIEeKTPOXUMUIECKHE METO/IbI
ananmm3a / Electrochemical methods of analysis

AyBUI IIapyalIbUIBIFbI OHIMJIEPIH JIACTAYIIBI 3aTTap bl HACHTU(UKAHSIIAY
/ UneHTHdUKALNS 3arpI3HUTENICH CEIbCKOX03SIMCTBEHHOM MPOAYKIINH /
Identification of contaminants of agricultural products

buonorusueik o0bekTiAepAl Tanaay / AHanu3 GMOJOTHYeCcKX 00BEKTOB /
Analysis of biological objects

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




1 2 Kypc CTyAeHTTepiHe apHAJFaH JIeKTHBTIK MOHAEP / DIeKTUBHbIE JUCIHUILUINHBI 1JIsl cTyaeHToB 2 Kypca / Elective

courses for 2-year students

IKonozua yicane mipwinik Kayincizoici / Ikonozus u 6ezonacnocms yncusnedeamenvnocmu/ Ecology and Life Safety

Oky makcamul / Yueonan yenv/ Purpose

Texnochepa MeH  Taburm  dKOXKyHenep
KBI3METIHJIET1 KAYINTi OHE TOTEHINE KayiITi
Karjgaiiapiaa  eckepTy — KaOumeTTepi  kKoHe
IKOKOPFay OMJIay bl KaJIbIITACTHIPY

@OopMUPOBAHHUE 3KO3AIUTHOTO MBIIUICHUS U
CITOCOOHOCTH TMPEAYNPEkKICHUS OIMACHBIX U
Ype3BbIYAHBIX CUTYyaLHi B
(GYHKIIMOHUPOBAHUM TPUPOTHBIX SKOCUCTEM U
TexXHOchepbl

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

Oxvimy namuceci / Pezynomamol 00yuenus / Learning outcomes

Kypersr  corTi Keilin
OimiManymbLIap

-OKOJIOTUSHBIH, TIPIIJIIK Kayilci3airi MeH
TYPaKThI JaMyIbIH Heri3ri
TYKBIPBIMIaMaJIapbIH, AHTPOTIOTEH/TIK
KbI3METTIH QJIEyMETTIK-3KOJIOTUSITBIK
caJlJapbIH TYCIHY;

- ONapAbIH >Kal-KYHiHIH KayinTi JeHTreiiHiH
TYBIHJAYBIHBIH aJJIBIH aJIy YIIiH TaOWFU JKOHE
TEXHOTEHJIK  KYWelepAiH  JamMybl  MeH
OPHBIKTBUTBIFBIHBIH 3epelICHTeH
3aHJIBUTBIKTAPbIH KOJAAHY;

- 1CK€ aCBhIPBUIFaH KOHE BIKTUMAaJ KayllnTep.liH
TepiC ocepiH >KOHE OJapablH JACHIeHIepiH,
AHTPOIIOTCH/IIK KBI3MET TOyEKeIIepiH Oaranay;
- TexHoc(epaHbIH KayilCI3IiriH apTTBIPY
OOMBIHIIA IC - MapaJlap sl JKOocTapiay;

-03 OeTiHIIe )XKYMBIC iCTey, KOMaHAa/1a KYMBIC
icTey, ImemiM KaObuiay, CBhIHM —oOilnay,
IUQPIBIK JKOHE aKMapaTThIK-KOMIBIOTEPIIIK
TEXHOJOTHSUTApABl  KOJNJaHy,  aKnapaTtieH
KYMBIC iCTeY JIaFIbuIapbiHa ue 00iy.

asiKTaraHHaH

MMocae ycnemHoro
odyuaruuecs OyayT
- IIOHUMAaTh OCHOBHBIC KOHIICIIIIMH DSKOJIOTHUMH,
Oe3omacHoCTH KHU3HEICATEIbHOCTH,
YCTOMYHBOTO pa3Burus; COLIMAJIbHO-
HKOJIOTMYECKUE TMOCIEACTBUS aHTPONOTeHHON
JIeSITEIIbHOCTH;

- MNPUMEHATh H3YUYEHHBIE 3aKOHOMEPHOCTHU
pa3BUTUS W yCTOWYMBOCTH TPUPOJHBIX U
TEXHOT€HHBIX CHUCTEM I NPEXyNpekKIACHUS

3aBeplIeHHs] Kypca

BO3HUKHOBCHUA OITIaCHOTI'O YPOBHA ux
COCTOSIHUS,;

- OILICHUBATh HETaTHUBHOC BO3]1€I710TBPI€
peann30BaHHbIX u MOTEHIUATbHBIX
OIaCHOCTEU U UX  ypOBHH, pUCKU

AQHTPOIIOT€HHOH JIeSITENbHOCTH;
- INIAaHUPOBATH MCPOIPUATHA 110 ITOBBIIICHUIO
6e3omacHOCTH TeXHOC(hEpHI;

- o0mamaTh HaBBIKAMH CaMOCTOSTEIbLHON
paboTel, paboThl B KOMaHje, MPHUHSITUS
penIeHuH, KPUTHYECKOTO MBIIIJICHNS,

OpUMEHEHHUs IM(PPOBBIX U HHPOPMALUOHHO-

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.




KOMIOBIOTEPHBIX ~ TEXHOJIOTWH, pabOThl €
nHpopmaruen.
Kypcmoty kvickawa mazmynot / Kpamxoe codepacanue kypca / Course summary

Aytakomorusi.  Jlemakomnorust. Cunskonorus. | Ayrmakonorus. [emokomorus. Cunskosorus. | Autecology. Demecology. Synecology. Biosphere-
Bbuocdepa-Hoochepaibik KoHLenuuschl. | buocheprno-HoochepHast KoHuenuus. | hoosphere concept. Natural resources and
Taburu pecypcrapsl >koHe omapabl Tuimai | [Ipupomnbie  pecypcsl  ®  panuoHajdbHOE | environmental management. Current global
naiinanany. Kaszipri jxahaHIpl SKOJOTHSIIBIK | TPUPOJIONOIb30BAHKE. I'no6aneubie | environmental problems, current social and
JKOHE QJIEYMETTIK -DKOJOTHSUIBIK Mocelesep. | SKOJOTMUECKHE M COLMalIbHO-9KoJIorndeckue | environmental problems. Environment and
Kopiiaran opra oHE TYpakThl Jamy. | mpoOieMbl  coBpemenHoctd. Okpyxkaromas | sustainable development. Kazakhstan on the way

KazakcTan TypakTsl namy >koibiHza. JKackun
SKOHOMHUKA. Konainsl TOYEKeJIiH
KOHLenuuscel.  Kayinti  xoHe  3USHIBI
(baxTopnapabiH KikTenyi. TeTeHIe sxarnainap
KE31HJIeT1 iC-KUMBLIIap PETTIri

cpena u ycroiuuBoe passutue. KazaxcraH Ha
NyTH K YCTOWYMBOMY Pa3BUTHUIO. 3eJeHas
sKOHOMUKA. KoHIenuusi npueMiaeMoro pucka.
Knaccudukanus  omacHeIX W BPEIHBIX
(hakTOpoB. ITopsinok JEeUCTBUM npu
YPE3BbIYANMHBIX CUTYALUSAX

to sustainable development. Green economy. The
concept of acceptable risk. Classification of
dangerous and harmful factors.

The order of actions in emergency situations.

Bazoapnama scemexuwici / Pykosooumenwv npozpammot | Programme manager

Koxkymesa 3.I'

XKapnpiracosa I'. 1.

\ Zharlygassova G.D.




KyKbiK srcone coloaiinac sncemKopavblKKa Kapcol Maoenuem nezizoepi / Ocnoewt npaea u anmuxkoppynyuonnoi Kyavmypst / Basics of Law and Anti-

Corruption Culture

Oky maxcamul / Yueonan yenv/ Purpose

Cpi0aiiac  JKeMKOPJIBIKKA Kapchl 1C-KUMBLIT
OOWBIHIIIA KYKBIKTBIK OLTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaJIBIITACTBIPY.

CdopmupoBaTh cucTeMy IpPAaBOBBIX 3HAHUHM U
IPAKJAHCKOW ITO3ULMU 110 MPOTUBOAECUCTBUIO
KOPPYILHH.

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

Oxvimy namuceci / Pezyiomamut 00yuenusn / Learning outcomes

Kypcrsl €oTTI KeiliH
olmiMaymbLiap

-KazakcTaHHBIH KOJIaHBICTAFbI
3aHHAMaChIHbIH HETI3T1 epexenepiy,
MemiekeTTik Oackapy OpraHJIapbIHBIH
KYHECiH, COHIai-aK ChIOaiIac >KEMKOPIBIKKA
Kapchl 1C-KUMBUIJIBIH MoOHiH, cebenrepi MeH
[IapaxapblH TYCIHETIH OOJaIbl;

-OKHMFaIap MEH 9pEKeTTeP/I1 3aH

TYPFBICBIHAH TaJIalIbI;

-HOPMATUBTIK aKTiIep/i KOJIJaHy,

COHJali-aK chl0aiaac MKEMKOPJBIKTHIH aJbIH

asgKTaraHHaH

alyblH ~ pyXaHU-aJJaMTepLIUTK  TETIKTepiH
KOJIJTaHA/IbI;

-MEHrepyl THIC: TYpJi KyXKaTTapFa KYKbIKTHIK
Tangay  OKyprizy  JaFabuiapel, — chlOaiiiac

KEMKOPJIBIKKA KapChl MOJIEHHETTI XEeTUIAIpY
TaFAbUTaPHI;

-03 OeMipiHJe ChlOaliiaac KEMKOPJBIKKA KapcChl
KYKBIKTBIK O1J1IM/I1 KOJIaHY;

-Oimyre THiC: chi0ailiac KEMKOPIBIKTHIH MOH1
YKOHE OHBIH Taiiga 0oty ceberrepi; chibaiimac
KEMKODPJIBIK ~ KYKbIK Oy3YyHIBUIBIKTap  YIIIH

MOPAJIbJIBIK-aJaMTEePIIIIIK  JKOHE  KYKBIKTBIK
KayarnKepuUIIiK Hapanapsl;
-MEHTrepyi KEpeK: MOPAJTbJIBIK caHa

KYH/IBUIBIKTApPBIH ICKE achIpy >KOHE KYHJIEMIKTI

IMocsie ycnmemHoro 3aBeplieHHsl Kypca
ol0yuarommuecsi OyayT

- HNOHUMATh OCHOBHbBIE HIOJIOKEHHS
JEHCTBYIOIIETO 3aKOHO/IaTeIbCTBA
Ka3zaxcrana, cucTemMy OpraHoB
rOCYJapCTBEHHOTO  YIPAaBJICHHUSA, a TaKke
CYIIHOCTb, HPUYHHBI U Mepsl

MPOTUBOJICUCTBUS KOPPYIILIHNH;

- AaHAJIU3UPOBATH COOBITHS M JCHCTBUS C TOUYKH
3peHus IpaBa,

- NPUMEHATh HOPMATHUBHBIC aKThl, a TaKXe
3aJIeiiCTBOBATh JTyXOBHO-HPaBCTBEHHbIE
MEXaHM3MBbI [IPEIOTBPALLECHNS KOPPYIILUY;

- BJIAJIETh HABBIKAMU BEIECHUS MPABOBOTO
aHaJIM3a Pa3JIMYHBIX JOKYMEHTOB, HaBbIKAMU
COBEPIICHCTBOBAHUS AHTHUKOPPYMLIMOHHOMN
KYJbTYPBI;

- TPUMEHATh B CBOEH JKH3HEIEITEIbHOCTH
[IPAaBOBBIE 3HAHUS ITPOTUB KOPPYILINH;

- 3HaTh CYUIHOCTb KOPPYIIMU U MPUYHUHBI €€
MIPOUCXOXKICHUS, Mepy MOpaJIbHO-
HPAaBCTBEHHOW M MPABOBON OTBETCTBEHHOCTH
3a KOPPYILIMOHHBIE IPABOHAPYIICHUS,

- peaJn30BbIBATH ILEHHOCTH MOPAJIBHOTO
CO3HAaHUs U CJIE0BaTh HPABCTBEHHBIM HOpMam
B TIOBCETHEBHOW TIpaKTHUKe; paldoTaTh Hal
MOBBIIICHUEM  YPOBHSI  aHTUKOPPYNLUMOHHOMU

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.
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NpaKkTUKaga  aJaMrepuIiiik
yCTaHy;  JKacTap  apachlHIa
KEMKODPJIBIKKA KapChl MOJICHUET
apTTHIPYy OOMBIHIIA KYMBIC XKacay.

HOpMaJapbiH
celOaiiac
JICHI€HiH

KYJIbTYPBI B MOJIOZICKHOU Cpenie.

Kypcmuviy kbickawia mazmynst / Kpamxoe codepicanue Kypca

/ Course summary

MemMiiekeT TMeH KYKBIKTBIH HETI3T1 YFhIMIAphl
MEH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYIUSIBIK KYKBIFBIHBIH
Herizgepi. KP OKIMIIUTK >koHE KBUIMBICTBHIK
KYKbIK Herizmepi. KP  A3amMaTTBIK KYKBIK
HeTi37epi.

"Ce10aiiiac YKEMKOPJIBIK" VFBIMBIHBIH
TEOPHSUIBIK-9JiICHAMANBIK Herizaepi. Cribaiinac
KEMKOPJIBIKKA  KapChl  IC-KMMBLI  IIAPTHI
peTiHge Ka3aKCTaHIBIK KOFAMHBIH QJICYMETTIK-
HSKOHOMHUKAIIBIK ~ KATbIHACTAPBIH  KETUIIPY.
Cei0aitnac KEMKOPJIBIK MiHE3-KYJIBIK
TaOUFaTBIHBIH TICUXOJIOTHSUIBIK €PeKIIeITIKTEPI.
Cpi0aiinac KeMKOpPJIBIKKA Kapchl MOJIEHUETTI
KaneimTacTelpy.  ChpIOaiimac — KeMKOPIBIKKA
KapChl 1C-KMMBLJT MOCEJIEIePIH/Ie MEMIICKET TIeH
KOFaMJIbIK YIBIMAAPABIH ©3apa iC-KUMBLIBL.

OCHOBHBIE TTOHATUS U KaTErOpUU roCyJapcTBa
u mnpasa. llpaBoBeie oTHOUIEHUS. (OCHOBBI
KOHCTUTyIMoHHOro mpaBa PK.  OcHoBbI
aMUHUCTPATUBHOIO U YroyioBHoro mnpasa PK.
OcHoBbI rpaxaanckoro npasa PK.

TeopeTnko-MeTo10JI0rHuecKre OCHOBBI
NOHATUSA «KOppynuun». COBEpIIEHCTBOBAHUE

COIMAJIBHO-3KOHOMMWYCCKUX OTHOIICHHUH
Ka3axCTaHCKOro  OOIIecTBa Kak  YyCJOBHUsA
IIPOTUBOICUCTBUIO KOpPpYIILUH.
[Tcuxonornueckue  OCOOEHHOCTH  MPHUPOJIBI
KOPpPYINUMOHHOIO NoBeAeHUsl. POopMUpOBaHUE
AHTUKOPPYNLIUOHHOM KYJIbTYPBI.
B3anmopeicteue rocyzapcraa u
OOIIIECTBEHHBIX ~ OpraHu3alMii B BONpOcax

IIPOTUBOICUCTBUS KOPPYILIUN.

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.

Bazoaprama scemexuici / Pykosooumens npocpammot | Programme manager

batitacoa M.K.

Ayo0akuposa 3.b.
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IKoHoOMuUKa HcaHe Kacinkepik Heziz0epi/ Ocnosbl IKOHOMUKU U npeonpunumamenvcmea/ Basics of economics and business

OKy makcamut / Yueonan yenv/ Purpose

CanayatTsl SKOHOMHMKAJIBIK, OMIBL,
OocekesecTik  oprajna KOCITIOPBIHAAPIbIH
TaOBICTHI KOCIKEPIIiK KbI3METiH
YHBIMIIACTBIPYIBIH TEOPHUSITBIK JKOHE

TOKIPUOETIK AaFIbIAPbIH KAJIBIITACTHIPY.

@®opmupoBaHHE  SKOHOMHUYECKOro  oOpasa
MBILIJICHNSI, TEOPETUYECKUX U IPAKTHYECKHUX
HaBbIKOB OpraHu3anuu YCHEIHOM
IIPEANIPUHUMATEIBCKON JIeSTEIIBHOCTH
NPEANPUSITHI B KOHKYPEHTHOH Ccpefie

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

Oxvimy nomuoiceci / Pezyiomamut 00yuenus / Learning outcomes

KypcThl asikTaFaHHAH KelfiH CTyIeHTTep
MeHrepeni

- Kazipri 3amMaHfbl AKOHOMHKA MPHHLIUOTEP]
MEH 3aHJAbUIBIKTApIbIH  KbI3MET  eTLIYiH,
SKOHOMHKAIIBIK KAaTErOpHUsUIap, MHUKPO JKOHE
MakKpoJIeHT e ieri YFBIMIBIK anmnaparThl
TYCiHei,

- DKOHOMMKAJIBIK KaFdaiibl TaaaaiIbl;

- KOCINKEpIIIK KBI3METTIH OCHl HeMece Oacka
TYpJIepiHiH 0a3albIK MPOLIECTePIH OeNTrien/i;

- TaOBICTBI KOCIIKEPIIK KbI3METIHE MiHE3/IeMe
Oepeni;

- OU3HeC-)KOocHap bl KYpaIbl )KOHE YCHIHAJIBI;

- amraH OimiMAepiH MaiJanbl KOCIIKEPIiK
KBI3MET YIIiH KOJITaHA/IbI;

- KOCIMKEPIiK KhI3METTI SKOHOMHKAIBIK KOHE
QJIEYMETTIK OacKapy cajachlHIa AYPHIC MICTIIM
KaObLIIal anajbl.

IMocne 3aBepuieHnst Kypca o0y4yaruiuecs

oyayT

- TOHMMaTh  TPUHIUIBI U 3aKOHBI
(GyHKIIMOHUPOBAHUS COBpPEMEHHOM
SKOHOMHUKH,  JKOHOMHYECKHE  KaTeropuu,
MOHSATUWUHBIA  anmapaT Ha  MHKPO- U
MaKpOYpPOBHSIX;

- AaHAJIM3UPOBATb SKOHOMHUYCCKYIO CUTYAllUIO,
-  BBIICIIATH 0a3oBbIC nmpouecCol TOr0 HIH

HHOTI'O BHJA MpeANPUHUMATEIIbCKOM
JESITENBLHOCTH,
- JaBaThb  XapaKTEPUCTHKY  YCIEUIHOCTU

HpeILHpI/IHI/IMaTeJ'II)CKOI\/'I JCSATCIBbHOCTH,

- COCTaBJIATh U MPE3CHTOBATH 6I/I3HCC'HJ'I3HLI;

- THOPpUMCHATH IOJMYYCHHBIC 3HAHUA - IJIA
NOCTPOCHUMA HpPI6HJ'IBHOI>i
HpeILHpI/IHI/IMaTeJ'II)CKOI\/'I JACATCIIbHOCTH
-IPUHUMATD IIPABUJIBHBIC PCIICHUS B obmactu
OKOHOMHYECCKOIo M COLMAJIBHOI'O YIPaBJICHUA
Hpe[[HpHHHMaTeHBCKOﬁ JCATCIIbHOCTH

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

DKOHOMMKA KbI3MET eTyiHIH ipremni
macenenepi. Kanuran. CypaHbIC MeH YCBIHBIC
HapbIFel.  bocekenecTik JKoHE MOHOIMOJHS.
Kacinkepmik: TyciHIrl, MOHI, HETri3ri TypJepi
KOHE YIBIMAACTBIPY HBICAH/1aPBbI.

@yHIaMEHTAJIbHbIE poOIIeMBI
(GyHKIMOHMpOBaHUS 3KOHOMHKH. Kamurai.
Pemok Crnpoc u npemnoxenue. KonkypeHus
U MOHOIOJIHS. [IpennpuHUMATETLCTBO:

TIOHATUC, CYIITHOCTH, OCHOBHLIC BUJIbI U (I)OpMBI

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
organization. Risks in business activities. Trade
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Kacinkepmik

KoMMepuusiiblk  KyIusi KoHE OHBI KOpFay

Tociaepi.

KapKbUTaHbIpy. Kocinmkepiik MoieHueTi KoHe

OTHUKACHI.

KbI3METTET1

Kacinkepmik

ToyeKeIep.

KBI3METTI

opranusanuu. PUCku B peanpuHUMATENbCKON
nestenpHOocTH.  KoMMepueckas TaiiHa U
cnocoObl  ee  3amuThl. (DHUHAHCHUpPOBaHHE
IIPEANPUHUMATEIBCKON JEATEIBHOCTH.
KysapTypa 1 3THKa OpeIpUHUMATENbCTBA.

secrets and ways to protect them. Financing of
business  activities. Culture and ethics of
entrepreneurship.

Bazoaprama srcemexuiici / Pykosooumens npozpammet | Programme manager

bagzutoBa U.A.

Hypaxwmerosa I'.C.

bagszurosa U.A.
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Kowbacwvinoik nezizoepi / Ocnoswt iudepcmea / Basics of Leadership

OKy makcamul / Yueonan yenv/ Purpose

CTyIICHTTEpIH KeIIOacHIbUIBIK KAacHeTTep/, | OBlaJicHHue CTyAeHTaMu Meronojorueii  u | mastering the methodology and practice of effective
CTHJIBAEP/I, KOCIIOPBIH, aliMaK »oHE KaJIlbl | IPAKTUKON 3G HEKTHBHOTO ynpasienus | management of people's behavior and interaction by
el JIeHrediHae ocep €Ty oJicTepiH THIMII | MOBeAecHHMEM | B3auMmojeiictBuem mrozei | effective use of leadership qualities, styles, methods
nmaiianany  apKbpUIBI  aJaMaapAblH  MiHE3- | MyTeM 3¢ GEKTUBHOTO ucnone3oBanus | Of influence at the level of the enterprise, region and
KYJIKBIH JKOHE ©3apa OpEKeTTeCYiH THIMJI | JUASPCKUX KaueCTB, CTUJICH, METOO0B BIUsHMs | country as a whole
Oackapy  ojmicTeMeci MeH  MPaKTHUKAChIH | HA YPOBHE MPEANPUATHS, PETHOHA M CTPAHbI B
MEHIepy 1[EITIOM

Oxvimy namuaceci / Pezyniomamol 00yuenus / Learning outcomes
Kyperel  corri asikrarannan  Keiiin | [Tocjie ycnmemHoro 3aBepiieHusi Kypca After successful completion of the course,
olTiMaymbLIap odyuarommecst oyayT students will be
- OackapyablH OapiblK  JCHIEHJIEpIHICTI | - MOHMMATh CYIIHOCTh W METOJbl HayuHoro | - understand the essence and methods of the
yibIMIapaarbl  KONMIOACIIBIIBIK —MACEJeNIepiH | Moaxo/a K TeOpeTuIeckoMy U mpakthueckomy | scientific approach to the theoretical and practical

TEOPUSIIBIK ~ JKOHE  MPAKTUKAIBIK  IICIIyTe
FBUIBIMH KO3KapacThIH MOHI MEH oJIiCTEpiH
TYCiHY;

- 0acKapylIbUIBIK MIHAETTEpAl LIy YIIiH
KOIIOACHIbUIBIK ~ TIE€H OWITIKTIH HeT13r1
TEOpUsTIapbIH KOJIAAHY;

- JKeke OAaChIHBIH APTHIKIIBUIBIKTAPHI
KEMIITIKTEPiH ChIHU Oarasay;

- YKBIMJIA ’KYMBIC 1CTEY; 9JI€YMETTIK MaHBbI3/1bl
MoceNeniep MEH YIepicTepAi Taiaay, TOMTHIK
TUHAMUKA YAEPICTEpIH IKOHE KOMAaHJ/IaHbI
KAJIBINITACTRIPY KaFuJATTapblH Oy HETi3iHIe
TOMTHIK KYMBICTBI THIMJII YHBIMIIACTBIPY;

- TYJIFaapabIK, TOTTHIK KOHE
YUBIMIACTHIPYIIBIIBIK ~ KOMMYHUKAIHASIIAP BT
Tanjay koHe jxobanay

- ICKepJliK KapbIM-KaTbIHAC JarJblIapblHa He
Oomy; op Typii karjainapra OaillaHBICTBI
OackapylblH ajlyaH TYpJl CTHJIbJIEpIHE Ue
Oosy; KelOacuIbUIBIK KAacHeTTepAl 3epTTey

MCH

PEIICHUIO poosiem JTUIePCTBA
OpraHu3alUsaX Ha BCEX YPOBHSIX yNpaBIICHUS;
-ACIIOJIb30BaTh OCHOBHBIE TEOPHHU JIUACPCTBA U
BJIACTH JUISl pellieHHs] yIpaBIeHYECKHX 3a/1aY;

- KPUTUYECKU OIICHWBATh JINYHBIE JTOCTOMHCTBA
U HEJIOCTaTKH;

- paboTath B KOJUIEKTHBE; aHAIN3HPOBATH
COLIMAJIBHO 3HAYMMBbIE MPOOJIEMBI U MPOLIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh TPYNIIOBYIO padOTy
Ha OCHOBE 3HAaHMA NPOLECCOB TIPYNIOBOH

B

JUHAMUKA ¥ TOPUHLOUIOB  (OPMHUPOBAHUSA
KOMaH/IbI;

- aHaJIU3UPOBAThH " IIPOEKTUPOBATH
MEXJIMYHOCTHBIE, IPYIIIOBBIE u

OpraHHu3allMOHHBIC KOMMYHUKAIIUH

- 06J'Ia):[aTB HaBBIKaMHU OCJI0BOI'O 06H_ICHI/I$I;
MHOI‘006pa3HBIMI/I CTUWIAMU  YIIPABJICHUA B
3aBUCHUMOCTH oT PAa3JINIHBIX CHTyaHHﬁ;
METOJaMH H  MCTOAMKaMH  HMCCICIOBAaHUS
JIMACPCKUX KAYCCTB, TCXHOJIOTHAMHU PA3BUTHUA

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

strengths and
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ozicTepi MEH ojicTeMeNepine, KOImOacuIbUIbIK
KaOimeTTepai MaMbITy TEXHOJIOTHsJIapblHA He
0oy

JHUJIEPCKHUX CTIOCOOHOCTEN

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca / Course summary

Kem0acIIbIBIKTEIE —~ TaOWFAaTel MEH  MOHI.
KembacubLibIk JKOHE MEHEHKMEHT.
KembacuIbIbIKThIH JOCTY Pl KOHLICTIIHSIIAPEI.
Kem0acblIbIKTIH MHHOBAIUSIIBIK
KOHIENIUsUTapel. Tonrap, KOMaHJaiap >KOHE
KoMaHJ1a Kypy. KemoacibHbIH 1aMyBbl.
Osrepicrepai  JKy3ere  acelpy  Ke3iHjeri
KemoOacbUIbIK. Kenbacubuiblk Macesenepi.

ITpupona u cyuHocTh nuaepcrsa. Jlunepcrso u

MEHEDKMEHT.  TpagulMOHHBIE  KOHLEHIUU
nuaepcTBa.  VIHHOBanMOHHBIE — KOHUEMIUU
JMJIepCcTBa. ['pynmsi, KOMAaHIBI Hu

KoMaH1000pa3oBanue. Pa3Burue nuaepa.
JluepcTBO MPHU OCYIISCTBICHUH H3MCHEHUI.
[IpoGnems! uaepcTBa.

The nature and essence of leadership. Leadership
and management. The traditional concept of
leadership. The innovative concept of leadership.
groups, teams, and team building. The development
of a leader. leadership in implementing change. The
issue of leadership.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Ecimxau I'.E.

To6suroB K.T.

‘ To6bu1oB K.T.
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Kaporcoinvik cayammotnwik necizoepi / Ocrnoewot punancosoit cpamomnocmu/ Fundamentals of financial literacy

Oky maxcamul / Yueonan yenv/ Purpose

CTYICHTTEPAC >KEKE Kapi)KbIFa KATHICTHI IIICHIiM
KaObUIIay KE31HAEC YTHIMIBI Kap)KbLIBIK MiHE3-
KYJIBIKTBI JIAMBITY, COHBIMEH KaTap IU(PIBIK
TEXHOJIOTHSUITAPABI KOJIJAHY apKbLIbI Kap)KBLIBIK
KBI3METTEP/II TYTHIHYIIBLUIAP PETiHAE OJIAPBIH
KYKBIKTaphl ~ MEH  MYJJICICpiH  KOprayra
OaiJIaHBICTBI  IIPOLIECTEPJl CBHIHU  TYPFbIIAH
Oararnay >KoHeE Tajjiay KaOlIeTiH JaMBITy .

¢dopmupoBanue y o0yyaromuxcs
palMOHAIBHOTO  (PMHAHCOBOTO  IOBEICHHUS
OpU TPUHATAW  PEIICHHH, KacaloLIHXCs

JUYHBIX (UHAHCOB, A TaKXKE CIOCOOHOCTH
KPUTHYECKH OLIEHMBAThb U aHaAJIU3UPOBATh
IIPOLIECCHI, CBA3aHHBIC C 3aILUUTON UX NpPaB U
UHTEPECOB B  KauyecTBe  HoTpeOuTenei
(bMHAHCOBBIX yeiIyr IIOCPEICTBOM
UCIIONIb30BaHUSI B TOM 4HCIe IUPPOBBIX
TEXHOJIOTHH.

formation of students' rational financial behavior
when making decisions related to personal
finances, as well as the ability to critically evaluate
and analyze the processes related to the protection
of their rights and interests as consumers of
financial services through the use of digital
technologies.

Okbimy

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes

Kyperbl coTTi asgkTaraHHaH KeiliH Outim
aJIylmbLiap

- JKEKe XKOHE OTOACBUIBIK Kap>Kbl CaJlaChIH/IAFbI
MoceseNiepii Menly YIIiH ajnFaH OuriMaepl MeH
JOaFApUIapblH  KOJIaHyJa TaHBIMIBIK KOHE

IIbIFapMalllblIbIK OacTaMaHbI KOPCCTY; - XaJIbIK

YIIiH Kap KBIIbIK TOyEKEIAEP M€EH
OaHKpPOTTBIKTBI ~ €CKEpPEe  OTBIPBIN,  JKEKe
KAapKbIHBl €3 O€TiHIIEe >Kocmapiaid >KoHe

Oackapa Ouly; - JKe€Ke Kap)KbIHbI OacKapyFa,
KAp)KBUTBIK YHBIMJIQPMEH BIHTHIMAKTACTHIKKA,
KAp)KbUIBIK TAyeKenaepre *oHe T.0. KaTbhICTHI

IMocie ycnemHoro 3aBepuieHus1 Kypca
o0yuarmuecs OyayT

- MPOSIBJIATh  TO3HABAaTEIbHYI0 |
TBOPYECKYI0 HMHUIMATUBY B IPUMEHEHUU
TOJIYYE€HHBIX 3HAaHUM W yYMEHUH 1A
pelieHus 3amad B O0JNACTH  JUYHBIX U
CEeMEMHBIX (PUHAHCOB;

- yMEThb CaMOCTOSITENIbHO OCYLIECTBISATH
IJIAHUPOBAaHUE W  YIPaBJICHUE JIMYHBIMU
(uHaHCaMU C y4eToM (PMHAHCOBBIX PUCKOB U
OaHKPOTCTBA /U HACETICHNUS,

- QopmynupoBaTh COOCTBEHHOE MHEHHE B

After successful
students will

- to show cognitive and creative initiative in
applying the acquired knowledge and skills to
solve problems in the field of personal and family
finance;

- be able to independently carry out planning
and management of personal finances taking into
account financial risks and bankruptcy for the
population;

- to formulate their own opinion regarding
various financial problems on personal finance

completion of the course,

OPTYPIi Kap>KBUIBIK MOceJeiepre KAaThICTHl 63 | OTHOIICHHH  Pa3lIUIHBIX (¢uHAHCOBBIX | Management, cooperation  with  financial
MIKIPIHI3AIT  TYXKBIPBIMAAY; -  KapKbUIBIK | MpoOJeM MO  yIpaBIEHUIO JUYHBIMH | Organizations, financial risks, etc.;

MOCeeNiep/IiH aJaMFa ocepiH Taamai Oiny, | GuHAHCAMH, COTPYAHUYECTBY c - be able to analyze the impact of financial
COHMali-aKk  oNapibl IIeNly YIIiH THICTI | (UHAHCOBBIMU opranuzaiusmu, | problems for the individual, and contact the
MEMJICKETTIK OpraHmapra/kopiapra xabapiaca | (PMHAHCOBBIMU PUCKAMU H T.1I.; appropriate government agencies/funds to resolve
ouny; - yMETh  aHAJW3UpOBaTh  BiusiHUe | them;
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- OpPTYpJi Ke3AEepACH aJbIHFaH Kap>KbUIBIK
aKmaparThl TycCiHAipe OuTy, COHBIMEH Karap
mikipai (ke3Kkapac), AdJenieMeHi (apryMeHT),
(dakTinep/i axpipaTta OuIy;

- WHBECTULUSIIBIK MOPTHENTbAl KAIBIITACTHIPY
Ke3iHJIe TYBIHAAWTBIH TOoyekemuepal Oaraiay
YKOHE a3alTy;

- «KapXKbpl ~TUPaAMUIACBIHBIHY»  Oenriiepin
aHbIKTal OlTy JKOHE WHBECTULMSUIAY YIIiH
KKeTT1 Kypanaap/abl TaHaai oiry.

(uHAHCOBBIX TPOOJIEM s 4YeloBeKa, a
TaKke OOpamarbcss B COOTBETCTBYIOIIHE
TOCYJapCTBEHHbIE OPTaHbl/(POHABI I HX
pelieHus;

- yMeTb HWHTEPHPETHPOBATH (HUHAHCOBYIO
UHQOPMAIHIO, TONYYCHHYIO W3 Pa3IHMYHBIX
HUCTOYHHUKOB, a TaKXe pa3inyaTh MHEHUE
(TOUKy 3peHHsl), T0Ka3aTeIbCTBO (APTYMEHT),
(baxThI;

- OLICHMBaTb W MHUHHMMM3UPOBATb DPHUCKHU,
BO3HHUKAIOIIINE pu (dbopmMupoBaHUA
MHBECTULIMOHHOTO MOPTQers;

- YMETh BBIIBIISITH NMPHU3HAKH «(PUHAHCOBOM
NUpaMUAbD W BbIOMpaTh HEOOXOIUMBIN
MHCTPYMEHTAPHM JIUIsl UHBECTUPOBAHUS.

- be able to interpret financial information
obtained from various sources, as well as
distinguish between opinion (point of view),
evidence (argument), facts;

- assess and minimize the risks arising in the
formation of an investment portfolio;

- be able to identify the signs of a “financial
pyramid” and choose the necessary tools for
investment.

Kypcmuingpickawa mazmynnt / Kpamrkoe codepicanue kypca/ Course summary

KapxbuibIk CayaTThUIBIKTHIH TYCIiHiTi,
MakcaTTapbl MEH MIiHAeTTepi. AKIa, ecell
allbIppICy XKoHE Tenemjep. JKeke KapKbl: Kipic,
mbIFbic, OropkeT. CanpIKTap JKOHE  KEKe
TYJIFallapFa callblK cally. XasbIKKa OaHKTIK
KbI3MeT kepcery. Cakranapipy. Kapkbl HapBIFbI
KOHE MHBeCTUIUS Herizzepl. JKeke KocimKepiik
JKOHE craprail. Kexe TYJIFaJIapIbIH
0aHKPOTTHIFBL. JKeKe KapiKbUIBIK KayilcCi3/IiK.

[lonsatne, uenm w 3agaud  (pUHAHCOBOM
rPaMOTHOCTH. [leHbru, pacyeThl U TUIATEXKHU.
Jlnuable  (UHAHCHI:  JOXOJBI,  PaCXO/IbI,
Oromker. Hamorm w©  HaIOrooOJIOXKeHUE
¢usnueckux sui. baHKOBCKuE ycmyru Juis
Hacenenus.  CtpaxoBanue.  (DUHAHCOBBIC
PBIHKH H OCHOBBI MHBECTUPOBAHUSI.

NHnuBuayanpbHOE NPEANPUHUMATEIBCTBO H
crapran. baHKpOTCTBO (PU3NYECKUX JIMLL.

JInuHas ¢uHaHCOBasi 0€30MACHOCTb.

The concept, goals and objectives of financial
literacy. Money, settlements and payments.
Personal finances: income, expenses, budget.
Taxes and taxation of individuals. Banking
services for the population. Insurance. Financial
markets and basics of investing. Individual
entrepreneurship and startup. Bankruptcy of
individuals. Personal financial security.

bazoapnama scemexuiici / Pykosooumenv npozpammst/ Prog

rammemanager

Kuenraes C.M.

‘ I'ogynos B.B.

l'onynos B.B.

17




Forrvimu 3epmmey necizoepi scane akademusnnsik sxcazy / OcHo6bl HAYUHBIX UCCIed06anull u akademuueckoe nucemo / Fundamentals of scientific

research and academic writing

Oky maxcamul / Yueonan yenv/ Purpose

CryaeHTTEpaiH FBUIBIMU-3epTTEY Kbi3MmeTiHe | DopMHupoBaHHE Yy CTyIeHTOB HaBbIkOB K | Formation of students' skills for research activities;
JaFIblUIapblH  KaJBIITACTBIPY;  CTYISHTTEpAl | Hay4dHO-UCCIenoBaTenbckol  nesrenbHocTH; | familiarization  of  students  with  scientific
FBUIBIMH OlTiMTe Oayiy. npuoOIIeHre  CTYIAeHTOB K HaydHbiM | Knowledge.
3HAHUSIM.
Oxvimy nomuoiceci / Pezyiomamet 00yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypcea | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be

-OJICyMETTIK-TICUXOJIOTHSUIIBIK OUTIMII MYTeaeK
aziaMIapMeH KapbIM-KaThIHACTa KOJIJIaHy.
-)Keke Ky3bIpeTTep KOJJAHY MYTEIACKTepMEH

-IIpuMeHAT 3HaHUA BO BPEMSINPOBEIACHUS
Hay4YHO-HMCCJIEI0BATENbCKUX paboT.
-IIpuMeHATh JTUYHOCTHBIE KOMIIETCHLIMH IS

-Apply knowledge during research work.
-Apply personal competencies for the analysis of
scientific literature;

KOHCTPYKTHBTI KapbIM-KaThIHACTHI | aHAJIN3a HAYYHOH JTUTEPaTyPhI; -Be guided by research methods and select tools
KaJIBINTACTHIPY YIIiH; -OpHeHTHPOBATHCS uccienosareibckux | for the implementation of your own scientific
- 3epTTey d/icTepiH OACIIBIIBIKKA AJTBIHBI3 KOHE | METOaX M MOAOMpaTh MHCTPYMEHTApuil 1uisi | project.

©31HI3/I1H FBUIBIMH >KOOAHBI3BI JKY3€Te achIpy | peaau3aifu COOCTBEHHOI'O HAY4YHOI'O

YIIIiH Kypaijaap >KHHarblH TaHIaHbI3. MPOEKTA.

Kypcmuingvickaua mazmynst / Kpamkoe codepycanue kypca/ Coursesummary

AKaIeMMsIIBIK ~ JTUCKYPCTBIH  €peKILIeNiKTepi:
CTHII, >KaHpJapbl, MpobiaemManapel. 3eprrey
cyparblH Koto. Kipicne KypbUIBIMBI KOHE OHBIH
FBUIBIMU JKYMBIC HOTHKEJIEPIH YChIHYIAFbl POJIL.
bubnuorpadus MeH aHBIKTaMalbIK anmnaparThl
pecimzaey. AHHOTaUMSANIApAbIH TYpiiepl KoHE
oJapAbl KYpacTblpy epekiienikTepi. FbuibIMu
MOTIHTE TIOTY.

OCOOEHHOCTH ~ aKaJeMHYEeCKOro JHUCKypca:
CTHJIb, XKaHpbI, IpobiemaTnka. ITocraHoBka
uccienoBarenbckoro  Bompoca.  Ctpykrypa
BBEJICHUS U €ro pojb B IMPeICTaBICHUU
pe3yabTaToB HayyHOM paboTel. OdopmieHue
Ooubnuorpaguu ¥ CHOPaBOYHOIO ammapara.

Tunel aHHOTAUMA U  OCOOEHHOCTH UX
COCTaBJICHUSI. PeniensupoBanue Hay4dHOTO
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.

bazoaprama rcemexuiici / Pykosooumensv npozpammut/ Pro

rammemanager
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OKy makcamut / Yueonan yenv/ Purpose

CryneHTTep apachlHIa HWHKIIO3WBTI  ©3apa
OPEKETTECTIKTIH HMHKJIIO3UBTI MOJEHUETI MEH

@opMHpOBaHUE y CTYACHTOB HHKIIIO3UBHOMN
KyJIbTYpPbl M COLHUAIBHO-TICUXOJIOTHYECKUX

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

QJIEYMETTIK-TICUXOJIOTHSUTBIK HETi37IepiH | OCHOB MHKIIFO3UBHOTO B3aUMOJICHCTBUS among students
KaJIBIITACTBIPY
Oxvimy naomuaceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcter COTTI asiKTaraHHaH keiin | [Tocne  ycmemnoro  3aBepmienust  Kypca | After successful completion of the course, students
OimiMaTybIIap oOyJarommics: will be

- QJICYMETTIK-TICUXOJOTHSUIBIK OLTIMIII MYTeAeK
aJaMJIapMEH KapbIM-KaThIHACTA KOJIIaHY.

- JKEKe KY3bIpETTep KOJJIaHy MYTelIeKTepMEH
KOHCTPYKTHUBTI KapbIM-KaTBIHACTBI
KAJIBIIITACTBIPY YIIIiH.

- TPHUMEHSTh COIUATbHO-TICHXOJIOTHYCCKUE
3HaHUs BO B3auMojelicTBuu ¢ muuamu ¢ OB3.
- IPUMEHSThH JIMYHOCTHBIC KOMIIETCHIIUU IS
dbopmMupoBaHUs KOHCTPYKTHUBHOTO
B3anMoAercTBHA ¢ aunamu ¢ OB3.

- apply socio-psychological knowledge in interaction
with persons with disabilities.

- apply personal competencies to form constructive
interaction with persons with disabilities.

Kypcmuiy kbickawia mazmynwt / Kpamkoe cooepacanue kypca/ Course summary

[ToH MYMKIH/Ir MIEKTEY1 afaMaapMeH KapbiM-
KaTbIHAC ’acay IPOLECIHAE CTyIEHTTEPIH
KOMMYHHUKATHUBTI KOHE dJIEYMETTIK JIaFIblJIapblH
JAMBITYIbl, €PEKIIIE JeHCAYIIbIK MYMKIHJIIKTEP1
0ap agamIap/IbIH QJIEyMETTIK, SMOILIMOHAIIIBI
YKOHE MiHE3-KYJIBIK KHBIH/IBIKTaPBIHBIH
€peKIIeNiri Typayibl OLTIM/I KaJIBIITAaCThIPYIbI
KaMTH/Ibl, COHBIMEH KaTap WHKJIFO3UBTI O11IM
Oepy KoHe KociOu opTaja TybIHAAUTHIH
TYIFaapajblk 03apa OPEKETTeCy MaceleNepi
HIEeUTyre KOMEeKTeCcyre apHaJlFaH.

JlucuunianHa MpearosiaraeT pa3BUTHE y
CTYACHTOB KOMMYHUKATUBHBIX U COLIMAJIbHBIX
HaBBIKOB B IPOIIECCE B3aMMO/IECHCTBHS C
JXOABbMH C OTPaHUYCHHBIMH BO3MOKHOCTAMHA
310pOBbs, (OPMHUPOBAHNE 3HAHUHN O
CBOGO6pa3I/II/I COITMAJIbHBIX, SMOITMOHAJIbHBIX
U TIOBEICHYECKHUX TPYTHOCTEH JIHIL €
0COOBIMH BO3MOYKHOCTSIMH 3JI0POBBSI, & TAKIKE
IpU3BaHa IOMOYb B pEIIEHUH 3a]a4
MEXINYHOCTHOTI'O B3aI/IMOI[€I\/’ICTBI/I$I
BO3HUKAIOIINX B HHKIFO3UBHON
o0pa3oBaTenbHOM U MpodheccuoHaNbHOM
cpezne.

The discipline develops communication and social
skills in the process of interaction with people with
disabilities. It forms knowledge about characteristics
of social, emotional and behavioral difficulties of
people with disabilities. Also it helps to solve the
tasks of interpersonal interaction in inclusive
education and professional field.

bazoaprama rcemexuiici / Pykosooumens npozpammut/ Pro

ramme manager

C.H. AliTky>xuHOBa

‘ ITapxomenko M.A.

Paxmarynuna A.P.
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Xumusnvik mexnonozusal Xumuuecxkan mexnonozusn / Chemical technology

OKy maxcamot / Yueonas uenn/ Purpose

Aca MaHBI3ABI XUMUSJIBIK OHIMICP OHIIPICIHIH
XUMUSUTBIK-TEXHOJIOTHSIUIBIK TTPOLIECTEPIH JKy3ere
acelpy YIIIH KaXeTTi KociOum Ky3bIpeTTepai
KAJIBITACTBIPY

dopmupoBaHue MPOPECCHOHATBHBIX KOMIETCHIIHIA,
HEOOXOJMUMBIX  JUIsl  OCYIIECTBICHHS  XUMHUKO-
TEXHOJOTUYECKHUX MPOLIECCOB MIPOU3BOJICTBA
BAKHEUIIMX XUMHYECKUX MMPOAYKTOB

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

OKbim

Hamuoicect / Pesynemamot 06yuenus/ Learning outcomes

KypcTbl coTTi assKTaFaHHAH KeiliH
olmiMaymbLiap

- XUMHUSUTBIK-TEXHOJIOTHSUTBIK IPOIECC JKYPIIT
KaTKaH Ke3/1e KOCTIaliap bl )KOHE OJIap IbIH
KYpaMBbIH €CenTeiIi;

- OHIMHIH IIBIFYbI OOMBIHINIA TTPOIECTIH
TUIMIIUIITIH aHBIKTaHiIbL;

- MaTePHAIBIK KOHE SHEPTCTUKAIIBIK
OaJlaHCTap bl KYPACTHIPAJIbI;

-3KOHOMHMKA YKOHE XUMMUSIIBIK-TEXHOIOTUSITBIK
MIPOLIECTI JKocHapiay KaFruAaTTapblH €CKepe

OTBIPBIII, KA0ABIKTHI TAaHIAN b1

ITocJie ycnmenHoro 3apepuieHust Kypca
oO0yuarommuecsi OyayT

- PacUMTHIBaTh CMECH U MX COCTaB IPH MPOTEKaHHH
XHUMHKO-TEXHOJIOTMYECKOTO TIPOIIECcca;
-onpenensiTh 3PPEKTUBHOCTD MPOIIECca MO BBIXOAY
MPOIYKTa;

- COCTaBJISITh MaTepUAIbHBIN U SHEPreTHUECKHIA
0aJaHCHI;

- BEIOMpaTh 000PYI0OBaHUE C YUETOM IPHHIIUIIOB
9KOHOMMKHU U IIJIAaHUPOBAHUA XUMHKO-
TEXHOJIOTUYECKOTO Tpolecca

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

Ilpepexsuzummepi / Ilpepexeusumot/ Prerequisites

DneMeHTTep XUMUSICHI

‘ XHUMHS 3JIEMEHTOB

| Chemistry of the elements

Kypcmoiy xbickawma mazmynot / Kpamkoe codepircanue Kypcal Course summary

XUMHUATBIK TEXHOJOTUSHBIH HETI3r1 TYCIHIKTEpI.
Pecypcrap: mmkizat, cy, 3Heprus. XUMHSIIBIK-
TEXHOJIOTHSUTBIK ~ TIpoIlecC  Typasibl  TYCIHIK.
XUMUATBIK peakTop. XHUMHUS ©HEpKIciOiHaer]

OCHOBHbBIE TIOHATUSL XMMHYECKON  TEXHOJOTHUHU.
Pecypcol:  ceippe, Boma, sHeprus. [loHstus o
XUMHKO-TEXHOJIOTUYECKOM TTponecce. XUMHUUYECKUN
peakTop. Karain3 B XUuMHUYECKOM MMPOMBIIIUIEHHOCTH.

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

Karanm3. MaHBI31bl XUMUSUTBIK OHIIpIC. Baxxuelinue XuMu4IecKre POU3BOJICTBA. industry. The most important chemical
industries.
Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites
AybI IIapyanbUIbIFbl OHIMICPIH KaiTa Xumudeckue MPOIIECCHI B nepepadotke | Chemical processes in the processing of

OHJICYJIET1 XUMUSIIBIK MTPOLIECTED

CEeIbCKOXO0351MCTBEHHON ITPOYKIIUH

agricultural products

Bazoaprama scemexuiici / Pykosooumens npozpammer/ Programme manager

Hcemaunoea K. b.

\ Kapacesa B.M.

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

OKy maxcamot / Yueonasn uen/ Purpose

Kopmaran opraaa KYpETiH XUMHUSUTBIK
KOCBUIBICTAP IbIH KOIIli-KOHBI MEH
TpaHCcPOpMaIUSIChIHBIH HET13T1 MIPOLIECTEPIH

SKOJIOTHSUTBIK ~ Oakpliay, Tajjay JKoHe Oackapy
o/lliCHaMachl MEH WPAKTHUKACBIH WTepy, OJIapIbIH
Kayinci3airin oaranay

OBnanenue METO0JIOTHEN U MIPAaKTUKOMN
HKOJIOTHYECKOTO KOHTPOJIS, aHAJIN3A U yIPABICHUS
OCHOBHBIMU IIpoLeccamMmu MUTpaluu u
TpaHchopManuu XUMHYECKHUX COCIMHEHUH,
IIPOTEKAIOIIUX B OKPYKAIOIIEH Cpele, OLEHKa HX
0e301acHOCTH

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

Oxvtmy namuoiceci / Pezyiomameut 00yuenusl Learning outcomes

KypcTbl ¢oTTi asiKTaraHHaH KelliH
olmiManymbLiap

- KOpLUIaFraH OpTaHbIH >Kal-KYHiH Tajaaay MeH
OaranayJIpIH HETI3T1 9[ICTepiH KOJIaHa/Ibl,

- JacTaylibl 3aTTap KOPILAFaH OpTaFa TYCKEH Ke3/ie
OJIApABIH TaFIBIPBIH OOJDKAMIBI;

- KYpbUIBIMBI MEH KaCHETTEep1 HEer131H 1€ JIaCTayIlIb
3aTTapAblH Tipi OpraHu3MIEp YIIiH KayilTiTirig
OOIKAILL;

- XUMUSUIBIK [TpOLeCTePl "»KachlI" XUMHUS
TYPFBICBIHAH OHTAMIAaHABIPY YIIIH anFaH OuTIMIepiH
KOJITaHATbI;

- XUMUSUTBIK OHIIPICTEP/IIH KOpIIaFaH opTa
KarJaiiblHa ocepiH Oaraiaii bl

IHocse ycnemHoro 3aBepuieHus Kypca
oO0yuaromuecsi OyayT

-IPUMEHITh OCHOBHBIE METO/Ibl aHAJIN3a U OLICHKU
COCTOSIHHSI OKPY>KalOILEH CPEeIbl;
-IIPOTHO3UPOBATH CY/Ib0Y 3arpsI3HAIONINX BEIIECTB
IIPU UX MONIAJJaHUU B OKPYIKAIOILYIO CPEAY;
-IPOrHO3UPOBATH OMACHOCTh 3arPSA3HIIOLINX
BCIICCTB AJId JKUBBIX OPraHU3MOB Ha OCHOBaHUU
CTPYKTYPBI U CBOMCTB;

-IIPUMCHSATD IMOJTYYCHHBIC 3HAHUA IJIA
ONTHUMM3ALMN XUMUYECKUX TIPOLIECCOB C MTO3ULUI
«3eJIEHO» XUMUH,

- OLICHUBATh BO3JIEVCTBUE XUMUYECKUX
IIPOM3BOJCTB HA COCTOSIHUE OKPYKAOIIEH 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

Ilpepexsuzummepi / Ilpepexeusumot/ Prerequisites

BHCMGHTTep XHUMUSCBI

‘ XHMUS 3JIEMEHTOB

| Chemistry of the elements

Kypcmoiy kbickawma mazmynot / Kpamkoe codeporcanue Kypcal Course summary

DOKONOTUSIBIK ~ XUMUsiFa  Kipicrie. ['eocdepanars
TOTBIFY TPOIECTEpPi Typasibl Kbl  aKmapar.
ATMocdepaHbIlH KypaMbl MEH XHMHSICHI, OHJIAFbI
TOTBIFY Tpouectepi. I'mapocdepanbliH KypaMbl MeH
xumusicel.  KpIiken meriginep. Jlurtocdepanarst
XUMISUTBIK ~ KYpPaMbl JKOHE TOTBHIFY TIpOIecTepi.
DnemeHTTepAiH FanamIbK OMOXUMUSIIBIK IHUKIIEPI

BBenenne B okojoruueckyro xumuio. OOmme
cBeZleHHsT 00 OKHCIMTENBHBIX IIpoleccax B
reocpepax. CoctaB u XuUMHSI  aTMocdepsl,
OKHCJIMTENbHBIE TIpoIiecchl B HEW. CocTaB U XUMUS
rUIpOCcGEpBI. Kucnorusie OCaXKICHHUS.
XHUMHUYECKUHN COCTAB U OKUCIIUTENIBHBIE ITPOLIECCH B
autocdepe. I'mobasibHble OMOXUMHUYECKHE ITUKIIBI

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.
Chemical composition and oxidative
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(C,OOHN,S,P  nwmkngepi). Taburu  oprtanbiH | anemenToB (uukiasl C,0,H,N,S,P). Autponorennsie | processes in the lithosphere. Global
AHTPOITOTEH/IIK JacTaHybl. AybIp MeETalAapMEH, | 3arpsa3HEHUs NPHPOIHBIX  cped. 3arpssuenus | biochemical cycles of elements (cycles
PaMOHYKJIMJITEPMEH  JIacTaHy. OpranukanslK | TSHKSITBIMH MeTaJlJIaMH, pamuonykiugamu. | C,0,H,N,S,P). Anthropogenic pollution of
nacraymbl KommoHeHTTep. JKachur xumusi skoHe | OpraHmdeckwe — 3arpsi3Hsiomide  kommoHeHTHI | Natural environments. Contamination with
TaburaTka YKcac TEXHOJIOTHsUIap. OHepKacinTik | 3eneHas XuMus U MpuUpozonoao0Hbie TexHojoruu. | heavy metals, radionuclides. Organic
DKOJIOTHUS JKOHE [TpoMBIIIICHHAS SKOJIOTHS U polluting components. Green chemistry
Kayincizmik. TypakThl 1aMy XUMHSIChI. DKOJOTHSIIBIK | Oe30macHOCTh. XuMus ycroWuymBoro passutus. | and nature-like technologies. Industrial
MOHHUTOPHHT. DKOJIOTHYECKHI MOHUTOPHHT. ecology and
safety. Chemistry ~ of  sustainable
development. Environmental monitoring.
Ilocmpexsusummepi / llocmpexsuszumot/ Postrequisites
AybUT  HIAPYBIIBUIBIFBI  OHIMAEPIH  Jactayiibl | MaenTudukarus sarpssaureneit | Identification  of  contaminants  of
3arTap/Isl UICHTHHUKAIHSIIAY, [Mectunuarep | cenbCKOXO3IMCTBEHHONW — mpoaykmmu, — Xwumus | agricultural — products, Chemistry  of
XAMUSICHI MMECTULIUIOB pesticides
bazoaprama sncemexuiici / Pykosooumens npozpammer/ Programme manager
Maxmymoesa K.C. ‘ Maxmymosa K.C. ‘ Maxmymosa K.C.
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2 3 Kypc CTyJeHTTepiHe apHAJIFaH JIeKTHBTIK NMoH/AepP / DJIeKTUBHbIE TUCHHUIIJIMHBI JUIS CTYAeHTOB 3 Kypca /

Elective courses for 3-year students

Coinama any / llpo6oomoop | Sampling

OKy makcamut / Yueonas uenn/ Purpose

XUMHUSIIBIK ~Tainay YIIIH HAKTBl OOBEKTLIEepi
ChIHAMa  aly  JaFapUIapbl MEH  OUTIKTEepiH
KAJIBIITACTBIPY

dopMupoBaHHE HAaBBHIKOB W YMEHHH mpoboorbopa
peanbHbIX OOBEKTOB Il XUMUYECKOT0 aHAJIN3a

Formation of skills and abilities of
sampling real objects for chemical analysis

Oxvitmy

namuoiceci / Pesynomamot 06yuenusl/ Learning outcomes

KypcTbl coTTi assKTaFaHHAH KeiliH
olmiManymbLIap

- Oac, opTa, 3epTXaHaJbIK, TangaMabIK
ChIHaMaJIapbl KAJIBIITACTHIPY;

- Cy/IbIH, TONBIPAKTHIH, 6CIMJIIK YAT1JIEPiHiH, TAMaK
OHIMJIEpiHiH, AybUI MIAPYaIIbUIBIFBI OHIMICPIHIH
ChIHAMACKIH aJIy/Ibl )KY3€Te achIpy;

- HaKThl OOBECKTUICPIIH ChIHAMa aTy
epeKIIeITIKTEPiH Tajay;

- CbIHaMa ipiKTey KaTelIepiH ecenTey;

- apHABI KOHE aHBIKTAMAJIBIK d7IeOneTTep i
KOJIJaHy

ITocJie ycnenmHoro 3aBepiieHust Kypca
oO0yyaromuecsi OyayT

- (opmupoBaTH reHepanbHyI0, CPEAHION,
1a00paTOpHYI0, aHATUTHYECKYIO MTPOOHI;
-OCYIIECTBIIATH MPOO0OTOOP BOJI, IOYB, PACTUTENIBHBIX
00pa3IioB, MUILEBBIX MPOIYKTOB,
CEJIbCKOXO03SIUCTBEHHOU MTPOYKIIHH;

-aHAIM3UPOBATH 0COOEHHOCTH MPOOOOTOOpA peaTbHBIX
0O0BEKTOB;

-pacCUUTHIBATh OMIMOKHU IPOOO0TOOPA;

- II0JIb30BAThCS CIENUATBHON U CIIPAaBOYHOU
JINTEPATYPOH

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

Ipepexsusummepi / Ilpepexsuzumot/ Prerequisites

OpranukaiblK XUMUS, ITEMEHTTEP XUMUSICHI

OpFaHI/I‘-Ie()Kaf[ XHUMMHAI, XUMHS 371€MEHTOB

Organic chemistry, Chemistry of the
elements

Kypcmoiy kbickawa mazmynot / Kpamkoe codepicanue kypcal Course summary

IpikTeme amy omicTepiHiH HETi3ri TYCIHIKTepi MEH
MoHI. IpikTey omicTepi JKOHE KOJJIAHBLIATHIH
olicTep  MeH  KypbuiFbuiap.  Ipikreme  any
epeKIICTKTEepiHe OATaHBICTHI aHAJIN3 KATEIIKTEPI.
Ayanan ceiHama ainy omictepi. Cyabl, My37bl,
aTMoc(epalTblK JKaybIH-IIAIIBIHHBIH ChIHAMATAPBIH
amy omictepi. TombIpak cbIHaAMadapblH Ay
onmictepl. A3BIK-TYJIK JKOHE aybul MIapyallbLIbIFbI
OHIMJIEpIH, TC€OJOTHUSAIBIK OOBEKTUIEpJl ChIHaMa
1pIKTEY.

OCHOBHBIE TOHSATHS M 3HAYEHHE METO/0B MPOOOTOOpA.
CrnocoObl po600TOOpa M MCHOJIB3YyEMBIE IPU STOM
npuemMbl M ycTpoiictBa.  OmmOku  aHanu3a,
00yCIIOBJIEHHbIE 0COOEHHOCTSIMHU npobooTdopa.
MeTtoasr mpo6ooTOopa Bozayxa. MeToasl mpodooTdopa
BOJBI, JIbJIa, aTMOC(HEpPHBIX  OCagKoB. MeTomsl
npo6oorbopa mouBbl. IIpoGooTOGOp mMHUIIEBBIX U
CETbCKOXO03SIHCTBEHHBIX MMpOAYKTOB, TCOJIOrMYCCKHUX
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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Hocmpexsusummepi / [locmpexsusumwt/ Postrequisites

bronorusuibIk 00bEKTIIEP Il TaIaay

‘ AHanu3 6UONIOTHYECKUX 00BEKTOB

| Analysis of biological objects

Bazoaprama scemexwiici / Pykosooumens npozpammer/ Programme manager

HUemaunosa K.b.

| Kapacesa B.M.

‘ Kapacesa B.M.
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Ayvin wapyauivliiviebl OHIMOEPin Kalima oHOeyoe2i Xumuaivlk npoyecmep / Xumuueckue npoyeccvl 6 nepepadomke cenbCKoxXo3AicmeeHHoll nPoOyKyuu

/ Chemical processes in the processing of agricultural products

OKy maxcamot / Yueonasn uenv/ Purpose

aybUIIIAPYAIIBUTBIK  OHIMICPIH OHJACYAETl Herisri
XUMUSJIBIK TPOIECTEP/Il, OJapIbl OHACY OMICTEepIH
OKBIT YHPEHY, aybUIIIapyallbUIbIK OHIMAEPIH OHJIEY
OMICTEPiH YHpEHY.

M3yY€HHE OCHOBHBIX XHMHMUYECKHX IPOIIECCOB B
nepepaboTKe  CeNbCKOXO3AWCTBEHHBIX  IPOAYKTOB,
METOJIbI HMX TMepepadOTKH, HAYYUTHCS METOoJaM

nepepaboTKU CeNbCKOX035HCTBEHHBIX MPOAYKTOB.

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

Oxvimy naomuceci / Pezyiomameut 00yuenusl Learning outcomes

KypcTbl ¢oTTi asiKTaraHHaH KelliH
olmiManymbLIap

- ayblJ MIApyalIbUIBIFBl OHIMIEPIH KaliTa eHAey
onicTepiH; KaiTa eHJIey IPOIECIHIH dIICTepiH
KOJIdaHa bl

-aybUI MIAPYaNTbUIBIFBI OHIMACPIH XUMHUSITBIK JKOHE
(U3HUKATBIK-XUMUSIIBIK 9/1ICTEPMEH OHCY
YKOJIIAPBIH aHBIKTAN bl

- ayblJ MIApyalIbUIBIFBl OHIMIEPIH KaliTa eHAey
Ke31H]1e 0O0JIAThIH XUMHUSUIBIK MPOIIECTEP/I1 TA Tl bl

IMocae ycnenmHoro 3aBepiuieHusi Kypca
oO0yuaromuecsi OyayT

- IPUMEHSTh METO/IbI TIEpepPadOTH
CEIBbCKOXO03IMCTBEHHBIX IMPOAYKTOB; MCTOAbI
npoiiecca nepepadoTKu

- OIPEIETISATH Iy TH NEPepadoTKU
CEIIbCKOXO35UCTBEHHBIX MPOYKTOB XUMUYECCKUMU H
(1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I METOAaMU,

- QHAJIU3MPOBATH XUMUYECKHUE TPOIIECCHI,
MPOTEKAIOIIKe TP MepepadoTKe
CEJIbCKOXO035HCTBEHHBIX MPOIYKTOB

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

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

XHUMUSJIBIK TEXHOJIOTUS

XHUMHU4YECKass TEXHOJIOTHUS

| Chemical technology

Kypcmoiy xbickawma mazmynot / Kpamkoe codeporcanue Kypcal Course summary

ITonni OKY OapbIChIHIA HET13r1 Hazap
aybUIIIAPYyaIIbUIbIK IIUKI3aThIH OHIMTE
allHANBIPYIBIH  TEXHOJOTHSUIBIK TIpoIlecTepi MeH
oJIapAbl CATYIbIH THUIMJI TOCUIIEPIH >KETUIIIPYIIH

B kypce aucuuIIMHbl OCHOBHOE BHUMAHUE YACIIAETCA
MIEPCIEKTUBHBIM HAIPABICHUSAM COBEPIICHCTBOBAHUSA
TEXHOJIOTMYECKUX IIPOLIECCOB nepepaboTKu
CEIbCKOXO35MCTBEHHOTO CBHIPbsl B NPOAYKLIHUIO H

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

NEPCIEKTUBAIIBIK OaFbITTapbIHA Ay apblia/ibl. 3¢ PEeKTUBHBIE CITOCOOBI €€ peann3aluu. products and effective ways of its
implementation.
ITocmpexeusummepi / [locmpexeusumet/ Postrequisites
AybIn mIapyambUIBIFBl  OHIMIEPIHIH OHOXUMUSCHI, | bruoxumus CENILCKOXO3SMCTBEHHON npoaykiuu, | Biochemistry of agricultural  products,

HGCTI/IIII/IJITep XUMUSIChI

XUMHA IIECTULIUIIOB

Chemistry of pesticides

bazoaprama sncemexuiici / Pykosooumens npozpammer/ Programme manager

HUemaunosa K.B.

‘ Ucemaunosa K. b.

‘ HUcemaunosa JK.b.
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Coinama oaustnoay / Ipobonoozomoska | Sample preparation

OKy maxcamot / Yueonasn uenv/ Purpose

XUMHSUTBIK, TQJIJIay YIIIH HAKThl 0OBEKTUIep/Ii ChiHaMa
JaibIHIAY JaFAbUIAPbl MEH OUTIKTEPiH KaIbIITACTHIPY

dopmMupoBaHUE HaBBIKOB u YMEHUI
MPOOOMOATOTOBKH  PEalbHBIX OOBEKTOB IS
XMMHUYECKOI0 aHaJIu3a

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

Oxvimy namuceci / Pezyiomameut 00yuenusal Learning outcomes

KypcTbl coTTi assKTaFaHHAH KeiliH OijiMaaymbliap
- apHaiibl )KOHE aHBIKTAMAIIBIK 9ICOMETTEePl KOJIaHY;
- - CBIHAMaapAbl MeJIIepieyIi, TUCIeprupiey /i
KOHE TOMOTCHH3AIUSIIAYIBI JKYPri3y;

- ChIHaManap/bl Tajayra JaiblHaay Kesinae 6emy/i,
IIOFBIPJIAHIBIPY IBI, OypKEeMeTIey i KOJIIaHy;

- ChIHaMaJap/bl KYpFaK >KoHE JIBIMKBLI 9/1ICTEPMEH
BIIBIPATY BT KYPTi3y;

- CyJbl, OCIMJIK YITUIEepiH, TONBIPAK MEH TYNTIK
MIeT1HIIEP ], a3bIK-TYJIIK JKOHE aybUT IIapyallbUIbIFbI
OHIMJICPiH, T€OJIOTHSIIBIK OOBEKTIIEP/II CHIHAMAJIBIK
JANbIHAAYbI )KY3€Te achlpy;

- HaKThl OOBEKTIIEPAiH ChIHaMa JaiibIHaay
epEeKILETIKTEPIH Tajaaay

- CbIHaMa JaiibIHaay KaTeJepiH ecenTey

ITocJie ycnemHoro 3apepuieHusi Kypca
o0yyaromuecsi OyayT

- TI0JIb30BAThCS CIEIMAIBLHON U CIIPABOYHOM
JUTEPATYPOH;

- IPOBOJIMTH JO3WPOBAHKE, TUCTIEPTUPOBAHUE U
TOMOTEHHU3AIHIO MPO0;

-IIPUMEHSATH pa3/ielICHUE, KOHLIICHTPUPOBAHUE,
MAaCKUPOBAaHHE MPHU MOATOTOBKE MPOO K aHAIIHZY;
-IIPOBOJIUTH PA3JI0KEHHUE TPOO CYXUMH U
MOKPBIMH METOJIaMU;

-OCYIIECTBIISTH MPOOONOATOTOBKY BO/I,
pacTUTEIBHBIX 00PA3IOB, MOYBBI M JIOHHBIX
OTJIOKEHUM, MUIIEBOM U CEJIbCKOX03SIMCTBEHHON
MPOIYKIIMH, T€0JIOTHYECKUX OOEKTOB;
-aHaITU3UPOBATh OCOOEHHOCTHU
MpoOOMOATOTOBKU PEATHbHBIX OOBEKTOB
-pacCUYMTHIBATh OLUTHOKHU MPOOOMOITOTOBKU

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

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

OpraHI/IKaJIBIK XHUMUs, 3J'IeMeHTTep XHUMUSCBI

OpraHH‘leCKaH XHUMU, XHMUS 3JIEMEHTOB

| Organic chemistry, Chemistry of the elements

Kypcmuiy kpickawa mazmynot / Kpamkoe cooepacanue kypcal Course summary

CrpiHama JailblHIay OAICTEpIHIH HETri3ri TYCIHIKTepl
MEH MOHI. Memepiey, JMCTIeprupiey,
TOMOTEHH3AINs, ChIHAMAHbI amly. YJITiHI TajnayIbiH
OChl TYpiHE BIHFAWIBl HBICAHFA aynapy oicTepi.
Tanmaynarel 0oy >KoHE WIOFBIPIAHABIPY OJICTEPI.
Macka xKacay onicrepi. CeiHamanapisl
bLIBIpaTy. YATUIEpAl TaaYIbIH OChI TYPIHE bIHFAMUIIBI

OCHOBHBIE TIOHSITUS H
POOONOATOTOBKH. Jlo3upoBanue,
JMCTIEPTUPOBAaHUE, TOMOTEHHU3AIUs, BCKPBITHE
npoObl. Mertonel mepeBoga npod B opmy
yI0OHYIO JUTSI TAaHHOTO BHJA aHain3a. MeToJbl
pa3feneHus W KOHIIEHTPUPOBAHHUS B aHaJM3e.
Metoapl  MackupoBaHus. PaznoxkeHue 1poO.

3HAYCHHUC 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 aiHanaplpy omicrepi. CplHama JaibIHIAY
epeKIIemKTepiHe OalaHbICThl aHAIM3 KaTeIiKTepi.
AyanaH celHama maiipiHgay omictepi. Cynabl, MY37bl,
aTMochepalibIK ’KaybIH-IIAITBIHHBIH ChIHaMa
naiipiHnay — omictepi.  Tomelpak  meH  TYNOTIK
MeriHIIIepaAl ChIHAMa JalbIHAAy omicTepl. Tamak
KOHE aybUl [IApYyallbUIBIFBl ©HIMJAEPIH ChIHaMa
naiibiaaay. ['eonorusuiblK HbICAaHIApbl ChIHAMAJBIK
JAbIH]AY .

Omnbxu aHaJm3a, 00yCIIOBJICHHBIE
OCOOCHHOCTSIMH ~ MPOOOIOJATOTOBKU.  MeTo/bI
pOOONOATOTOBKU BO3/yXa. Metonbt

MPOOOMOATOTOBKM BObI, JbAa, aTMOC(HEpHBIX
0caJIkoB. MeToapl MpoOOMOArOTOBKH MOYBHI U
JIOHHBIX OTJIOKEHUH. [TpoGonoaroroBka
IINIICBBIX U CEJIbCKOXO03SIMCTBCHHBIX IMPOAYKTOB.
[IpoGonoAroToBKa reoIOrnYecKux 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.

Hocmpexsusummepi / llocmpexeuszumet/ Postrequisites

BuonorusuIbIK 00BEKTINIEp i TAIIAY

‘ AHanu3 OUOIOTrHYECKUX 00BEKTOB

| Analysis of biological objects

Bazoapnama scemexwici / Pykosodumenv npozpammot/ Programme manager

Hemaunosa K.b.

‘ Kapacesa B.M.

‘ Kapacesa B.M.
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Tazamowvik xumusn / luwesasn xumusa | Food chemistry

OKy maxcamot / Yueonaa yenv/ Purpose

KETUTIN TIicy, cakray, OYJiHy Ke3lHIeri Tamak

OHIMJIepiHIH HET13T1 aKybI3/1apbIHbIH -
OCIIOKTApJbIH,  KOMIPCYNAPJbIH,  JUIUIATEPIIH
KYpaMbl, KYPBUIBIMBI, KACUETTEP1 KOHE e3repicTepi
KOHE  OChl  3aTTapAblH  TaraMHBIH  Taifjia
OOTybIH/IaFbI MaHBI3bI, TaWbIH OHIMHIH

OHEPreTHKAJIBIK JKOHE OHOJIOTHSUIBIK KYH/IBLIBIFBI
TypaJibl OitiM Gepy.

@OopMHUpOBaHUE CHUCTEMBl 3HAHMW O COCTaBeE,
CTPOCHMHM, CBOMCTBAX U IPEBPALLECHUSIX OCHOBHBIX
IIUTATEIIBHBIX ~ BELIECTB  IPOAOBOJILCTBEHHBIX
IPOAYKTOB - OEJIKOB, YIJIEBOJAOB, JIMIIMJIOB IIPU
CO3PEBAHMH, XPAaHEHUH, IOpPYE U 3HAYECHHH JTHX
BEILECTB B ¢dbopmupoBaHUU NUILEBOH,
HHEPreTUYEeCKOM M OMOJIOTMYECKOH IIeHHOCTH
TOTOBOM IIPOJIYKIIMH.

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.

Oxvimy namuaceci / Pezynomamot o0yuenus/ Learning outcomes

KypceTsl ¢oTTi asKTaraHHaH KeliiH
OimiManymbLIap

- €T, CYT KOHE OCIMJIIK MapyanblIbIFbI
OHIMJIEPIHIH XUMUSJIBIK KYpaMbl Typasbl O1TiMIl
KOJIZIaHy;

- aKybI3JJap/IbIH, JTUIUATEPIiH, KOMIPCYyJIapablH
TaraMJIbIK, OMOJIOTHSUTBIK, SJHEPT e TUKAIIBIK
KYHJBUIBIFBIH TAl1aIanHy;

- aKybI3JJap/IbIH LIipYy1, MaiIapIbIH
THJIPOJIUTUKAIIBIK 5KOHE TOTHIKTBIPFBILI OYJIiHY1
Ke31H]1e 00JIaThIH OMOXUMUSIITBIK TTPOLIECTEePIl
KOJIJIaHy

- IIYKBIK ©HIMJIEPIH/IET] bUIFAl KYPaMblIH; CYT
KOHE CYT OHIMEPiHIH KbIIIKBUIABIFBIH; CYT
MAabIHBIH MOATHIK CaHbIH; CYT MalbIHbIH
caObIH/IaHy CaHbIH; CYTTET1 JJAKT03a KYPaMBIH;
KOHJIUTEPJTIK OHIMACP/IeTr1 KaHTTHIH >KaJITbI
KYpaMbIH aHBIKTAY;

- TaMaK OHIMEPIHIH CarachlH aHBIKTAY
JaFIbLIAPbIH MaliJalany

ITocne ycnemHoro 3aBepuieHust Kypca
odyuawuuecs OyayT

-IIPUMCHATH 3HAHHUA O XUMHUYCCKOM COCTAaBEC MsCa,
MOJIOKA U MPOJYKIIMU PACTEHUEBO/ICTBA;

- UCIOJIb30BATh MUIIEBYIO, OMOJIOTNYECKYIO,
HHEPIreTUYECKYIO LIEHHOCTh O€JIKOB, JIUIUIOB,
YTJIE€BOJIOB;

- IPUMEHATh OMOXMMHUYECKHE TPOIIECCHI,
MIPOTEKAIOIME P THUEHUU OEJIKOB,
THIPOJIUTHYECKON ¥ OKUCIUTEIBHON Iopue
JKUPOB

-ONpeACIATh COoJlepKaHKe Biaru B KoJa0acHOM
MNpOAYKIHH,; KUCIIOTHOCTb MOJIOKA U MOJIOYHBIX
IIPOAYKTOB; HOJAHOE YHCIIO MOJIOYHOTO JKHPa;
YKCJIO OMBUIEHHS] MOJIOUHOTO )KHPa; COAEPIKaHHE
JIAKTO3bI B MOJIOKE; 001IIee co/iepKaHue caxapa B
KOHIUTCPCKUX HU3ACITHAX,

-HMCII0JIb30BaTh HABBIKU ONPEEIIEHUS KauyecTBa
IMUIICBBIX IMPOAYKTOB

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 / lIpepexeuzumol/ Prerequisites

OpraHHKaHBIK XUMMUA

‘ Opranuyeckasi XuMus

‘ Organic chemistry
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Kypcmuiy kbickawa mazmynwt / Kpamxoe cooepycanue kypca/ Course summary

[ToHnme TaraM eHIMJZIEPiHIH MaKpO3JIEMEHTTEpPl MEH
MUKPOIJIEMEHTTEP1 KOHE OJIAP/IbIH TaMaKTaHYIaFbl
peli, MUKI3aTThIH JKETUIyl, CaKTalybl, OY3bUIYBI
KOHE  OHJeNyl  Ke3iHme  maiga  OonaThiH
OMOXMMMSUIBIK ITPOLIECTED, CYAbIH KaCHETTEPl KOHE
OHBIH TaraMm OHIMJEPIHAETI MaHBI3bI, TaFaMJIbIK
KOCHAIApABIH ~ TYpJepi, TaraMmIbIK JacTayIIbl
3aTTap KapacThIPbLIA/IbL.

B JUCLUIUINHE paccMaTpUBaIOTCA:
MaKpOHYTPHEHTHI u MUKPOHYTPUEHTBI
IIPOJOBOJILCTBEHHBIX HMPOAYKTOB M HMX pOJIb B
[IUTaHWUH, OMOXUMHYECKUE IIPOLIECCHI,
IIPOUCXOJAINNE IIPM  CO3PEBAaHUM, XPAHCHMH,
nop4e u nepepadoTKe ChIpbs, CBOWCTBA BOJIBI U €€
pOJIb B COCTaBE IMIIEBBIX IPOLYKTOB, THIIBI
NUIIEBBIX J00aBOK, 3arps3HUTEIN IHIIEBOU
IPOAYKIIMH.

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
composition of food products, types of food
additives, food pollutants.

Hocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

aybUI IapyallbUIbIFbI OHIMIEPiIHIH OMOXUMUSICHI,
aybUI IIApyalIbUIBIFBI OHIMICPIH JacTayIIIbI
3aTTap/ibl HICHTHOUKAIUIAY

buoxumusi CcenbCKOXO3SIMICTBEHHON MPOIYKIIHH,
Wnenrudukamnms 3arps3HUTENCH CENILCKO-
XO03IMCTBEHHOM MPOYKIIMH

Biochemistry of agricultural products,
Identification of contaminants of agricultural
product

bazoaprama rcemexuici / Pykosooumenw npozpammul/ Programme manager

Maxmymosa K.C.

‘ Maxmymosa K.C.

‘ Maxmymosa 7K.C.
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Onmuxanvik manoay a0icmepi / Onmuueckue memoownt ananusa | Optical analysis methods

OKy maxcamot / Yueonaa yenv/ Purpose

dotoMeTpusi 9icTepiMEH OOBEKTIHI (PU3UKAIIBIK-
XUMISUTBIK Tajaay OUTIKTEpI MEH JaFabLUIapbIHBIH
KYHECIH KaJIBIITACTBIPY

dopMHUpOBaHUE CUCTEMbl YMEHUH H HaBBIKOB
(DU3HKO-XMMHYECKOTO aHalM3a O0BEKTa METOJaMu
dhoTomeTpun

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

Oxkbimy namuoceci / Pezynomamut ooyuenus/ Learning outcom

es

KypcTbl coTTi assKTaFaHHAH KeiliH
olmiMaymbLiap

- - poTOMeTpUSAHBI KOJIJTaHA OTBIPBII 3€PTTEY
KYPrisy;

- CHEKTPO(POTOMETPHUSAIIBIK TUTPIICY 11 )KY3ere
aceIpy;

- KanuOpiiey KUCBIKTapbIH KYPY;

- (hOTOMETPHSIIBIK TajIay JepeKTepi OOMBIHIIIA
ChlHaMa/1arbl aHAJIUTTIH KYPaMbIH €CenTey;

- Taj/iay KaTelKTePiH KOHE aHAIUTTIH
aHBIKTAJIFaH Ma3MYHbIHBIH CEHIMAUIIK apajibbIH
€CENTEHI3;

- TaJIJay HOTHXKEJIEPiH Tal1ay JKoHe TYCIHAIPY

ITocse ycnenHoro 3apepiieHnst Kypca
o0yuyaromuecsi OyayT

- TPOBOJMTH HCCICAOBaHHE C IMPHUMEHECHHEM
¢doromerpuu;
- OCYIIIECTBIISATh CIIEKTPO(HOTOMETPUYECKOE
TUTPOBAHUE;

- CTPOMUTbH KaJIMOPOBOUHBIE KPHUBBIE;

-paccuuTHIBaTh COJEPKAHHE aHAIUTa B IIpode IO
JAHHBIM (DOTOMETPUUECKOT0 aHAIIN3A;

- paccuuThIBaTh OMIMOKM aHaIM3a U JTOBEPUTEIbHBIN
HMHTEPBaJl ONPEAEIIAEMOr0 COAEPKAHNS aHAJIUTA,

- QHAJU3HMPOBATh U HUHTEPIPETUPOBATH PE3YJIBTATHI
aHaiausa

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

Ilpepexeuzummepi / IIpepexsuzumoit/ Prerequisites

AHanuTUKAIBIK XUMUs, DU3HUKAIBIK XUMUS

‘ AHanutnueckas xuMus, uzndeckas XUMus

| Analytical chemistry, Physical chemistry

Kypcmuoiy kbickawia mazmynul / Kpamkoe codepycanue Kypca/ Course summary

doTomeTpus KOHE OHBIH XUMUSITBIK-
aHAJMTUKANBIK ~ OakpUIay  JKYHECIHAEri  OpHBI
KapbIKThIH 3aTTapMeH CiHyl, MOJSIPJIBIK CIHY
kodpduuuenTti. CiHipyiH HETI3r1 3aHJapbl, CIHIPY

CDOTOMeTpI/IfI n €€ MECTO B CHCTECMEC XHMHKO-

aHAJIMTUYECKOro KoHTpousid. [loryomeHne cBera
BEILIECTBAMH, KO3 ULUEHT MOJISIPHOTO
noraomeHuss. OCHOBHBIE 3aKOHBI  IOIJIOLICHMS,

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

3aHIaphIHAH aybITKy cebenrepi. DOTOMETPUSIBIK | IPUYHHBI OTKJIOHEHHH OT 3akoHOB moriomieHus. | reasons for deviations from the laws of
peaknusuiapJplH ~ TypJiepi  MeH  maprrapbl. | Tunbl W yciaoBus mpoBeneHus ¢Goromerpuueckux | absorption. Types and conditions of
KaiTbiMasl  (OTOMETPHSIIBIK — peakiusuIapibiH | peakimii.  OnmcaHue  paBHOBecwit  oOpatuMmbix | photometric reactions. Description of the
Tene-TeHIirH cunarray. | OTOMETPUUYECKHX peakuwmii. | equilibria  of  reversible  photometric
dotoanekrpokonopumeTpusi.  Kazipri  3amanrbl | DOTOIIEKTPOKOIOPUMETPHS. YcTpoiicTBo u | reactions.  Photoelectrocolorimetry.  The
(OTOANEKTPOKOIOPUMETPIEPIIH KYPBUIBICH KOHE | MIPUHIIHIL paboThI coBpemenHbix | device and the principle of operation of
KYMBIC TPUHIIAITI. Cnekrpodoromerpusi. | horoanekrpokosopumeTpoB. Crekrpodoromerpus. | modern photoelectrocolorimeters.
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3amanayn CIeKTpo(OTOMETpIEepAiH KYpPBUIBICH | YCTPOWCTBO ¥ HOpUHOMI paboThl coBpeMeHHBIX | Spectrophotometry. The device and the
JKOHE KYMBIC ictey MPHHIAII. | CIIEKTPO(OTOMETPOB. Crnexrpodoromerpuueckoe | principle  of  operation of  modern
CrnekTpo(hOTOMETPHUSIIBIK TUTPIICY TUTPOBAHUE spectrophotometers. Spectrophotometric
titration
Hocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

BbromorusuibIK, 00bEKTIICPIl TaIaay | Ananu3 GHONOrHYECKHX 0GBEKTOB | Analysis of biological objects

bazoaprama scemexuici / Pykosooumenw npozpammul/ Programme manager
Ilipimosa J.P. | Jlprok O.B. ‘ Jlprok O.B.
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Ayoi wapyawiivizol onimoepininy ouoxumuscel / Buoxumusa cenvckoxosaticmeennoii npooykyuu Biochemistry of agricultural products

OKy makcamot / Yueonasn uenv/ Purpose

O3HAKOMJIEHHUE C KU3HEHHO BAYKHBIMU OOMEHHBIMU
nporeccamMu (0OMEH BEIIECTB, AbIXaHUE, NMUTAHUE,
U JIp.) U 3Ha4eHUEeM (PyHKIMM OTJEJIbHBIX OPraHOB
CEJIbCKOXO35IICTBEHHON NTPOAYKIMU U XUMHUYECKOM
COCTaBe, CTPYKTYpbI, CBOICTBaXx KIETOK U 00
OoOMEHE BELIECTB M YHEPTUU B PACTUTEIBHOM H
KMBOM OpraHu3Me

03HaKOMJICHHE c JKU3HEHHO Ba)KHBIMH
oOMeHHbIMH  TIpolieccaMu  (0OOMEH  BEIIECTB,
JIbIXaHWEe, TUTAaHWE, U Jp.) U 3HaYeHHEeM (DYHKITUU
OTAEJNBHBIX  OPraHOB  CEJIbCKOXO35MCTBEHHOM
NPOAYKIUH U XHMHYECKOM COCTaBe, CTPYKTYpBI,
CBOMCTBax KJIETOK M 00 OOMEHE BEIIECTB U
SHEPIrUU B PAaCTUTEIILHOM U dKUBOM OpraHU3Me

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 naomuceci / Pezyiomameut 00yuenusl Learning outco

mes

KypcTbl ¢oTTi asiKTaraHHaH KelliH
olmiManymbLIap

- OMOXMMUSIIBIK, TIPOIECTEPIiH HETi31HAeT] HeTi3Ti
3aHABUIBIKTAP/IbI, OpTaHap MEH KYHeIepaiH )KYMBIC
icTeyiH, OMOXUMUSUIBIK TIPOLIECTEPII PETTEY
MEeXaHM3MJICPiH; XKaHyapiiap OpraHu3MiHIH KAJBIIITHI
OMOXUMUSIIBIK KOPCETKIIITEPiH 3epTTeye Kasipri
3aMaHFbl OMOXUMHUS 9/IICTEPiH KOJIaHAIbI

- IpOLIECTEPAiH MEXaHU3MICPiH TaIay KOHE OJlap/Ibl
aypyJap/ibl IMarHOCTUKAJIay MEH OJIap/bIH MaTOreHe31H
Tanjay Ke3injie naiaanany, ’Kanyapiapsl ecipy
KaraiJIapbIH €CKepe OTHIPBII, OJIap.Ibl
a3bIKTaHABIPYbI, YCTAY bl )KOHE KYTYAl YHBIMIACTBIPY
OolibIHINA KapamaibiM MIHJETTEPIl ey YIIiH
TEOPHUSIIBIK OLTIMIII Tk 1aanabl

- aJiFaH TEOPHSUTBIK OLTIMIEPi MEH JaFIbUIaphIH
MPaKTUKANBIK JKOHE FEUILIMU-3ePTTEY KBI3METiH/IE
KOJIJJaHA b

IMocJie ycnmenrHoro 3apepuieHns Kypca
oO0yuaromuecsi OyayT

- IPUMEHSATh METO/IbI COBPEMEHHOH OMOXUMHHU
IIPY U3Y4YECHUHU OCHOBHBIX 3aKOHOMEPHOCTEH,
JeXKALIMX B OCHOBE OMOXMMHUYECKUX MPOLIECCOB,
(YHKIIMOHUPOBAHUSI OPraHOB U CUCTEM,
MEXaHHU3MOB PETYJSLUN OMOXUMHYECKUX
MIPOIIECCOB; HOPMAIBHBIX OMOXUMHYECKUX
nokasaresei opraHu3Ma >KHBOTHBIX

- AHAJIM3UPOBATH MEXaHNU3MBI ITPOLICCCOB U
MCIIOJIb30BaTh UX MPHU JIHATHOCTHKE 00JIe3HEH U
pa360pe HX MAaTOTCHE34a, UCITIOJIb30BaTh TCOPECTUICCKUC
3HaHHWA JJId pEeIICHUA 3JICMEHTAPHBIX 3aJiay 110
OopraHu3anuy KOpMIJICHU, COACPKAHUA U YXO0/a 3a
JKUBOTHBIMHU C YUCTOM yCJ'IOBPIfI HX BbIpalllUBAHUA

= IPUMCHATH MOJIYYCHHBIC TCOPCTUUCCKUC 3HAHUA U
HaBbIKH B HpaKTI/I‘IeCKOﬁ " HAy4YHO-
HCCHeﬂOBaTCHBCKOﬁ JCATCIIBHOCTHU

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 / Ilpepexeuzumut/ Prerequisites

TaraMIbIK XUMUSI, AYBUT IIAPYyaITbUTBIFbI
OHIMJIEPIH KaliTa OHACYAeT XMMHSUIBIK IPOIecTep

[TumeBas xumusi, XUMUYECKHE MPOLIECCHI B
nepepadoTKe CeNTbCKOXO03sCTBEHHOM POTYKIIUH

Food chemistry, Chemical processes in the
processing of agricultural products

Kypcmoiy Kbickawa mazmynst / Kpamxoe cooepacanue kypcal Course summary

Aybul IIapyallbUIBIFbI JKaHyapIapbIHbIH

buoxuMus CeIbCKOXO3ICTBEHHBIX JKHMBOTHBIX.

OMOXUMHSCEI. OCIMJIIKTEP/ICH AITBIHATBIH

brnoxnmus PACTUTCIIBHBIX TIPOJAYKTOB. broxumus

Biochemistry of farm animals. Biochemistry
of plant products. Biochemistry of milk and
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eHiMmepaiH  Ouoxmmmscel. CyT  JKOHE €T | MOJIOKAa U Msca meat

OMOXUMMUSICHI
Hocmpexsusummepi / [locmpexsusumwt/ Postrequisites
JKem KypaMmbIH Tangay | Ananus cocraBa KOPMOB | Analysis of the composition of the feed |
Bazoaprama sncemexuwiici / Pykosooumens npozpammer/ Programme manager
Hcmaunosa 7K.b. ‘ Hcmaunosa 7K.5. ‘ Hemannosa X.b. ‘
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Xpomamozpagusanvik manoay adicmepi / Xpomamozpaguueckue memoowt ananuza | Chromatographic methods of analysis

OKy maxcamot / Yueonasn yenn/ Purpose

FoutbiMu  3epTTeynepae, MeaullHaaa, OHIIpICTE,
AKOJIOTHSUTBIK-aHATIMTUKATIBIK ~ OaKbUIaya, aybul
HIapyanbUIbIFbIH/IA, COHAN-aK (apMaKoJIoTus MEeH
KpUMUHAIMCTUKAHBI KOCa ajfaHja, cajaiapiaa
3amMaHayn Xpomartorpadus OMICTEpIH KOJIaHyFa
OailJIaHBICTHI  FHUIBIMU-TICIATOTUKAIBIK KBI3METKE
aNUBIHIBIK

[TonroToBka K HAay4YHO-HCCIEIOBATEIbCKOW U
MeIarorndeckoil  AesITeIbHOCTH, CBI3aHHOM C
HCIIOJIb30BaHUEM METOJIOB COBPEMEHHOM
xpomarorpaguu B  HAyYHBIX HCCIEIOBAHHUSX,
MEIHIINHE, MIPOMBIILICHHOCTH, 9KO0JIOr0-
AHAJIMTUYECKOM KOHTPOJIE, CEIIbCKOM XO35IMCTBE, a
TaKkxKe CMEXHBIX obnacTsx, BKJTIOYas
(hapMaKoJIOTHIO 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

Oxvimy namuceci / Pezynomamot 0oyuenus/ Learning outcomes

KypcTthl coTTi asiKTaraHHaH KeiliHn
OimiManymbLIap

- HAKThl aHAJTUTHKAJIBIK €CENTep/Ii MIeUTy YIIiH
xpomartorpadusibik 06y jKoHE aHBIKTAY 9/1iCTepiH
TaHgANIbl;

- XpoMaTorpadUsIIbIK 9/1iC HYCKaTapbIHBIH allyaH
TYPJUTITiHE Ha3ap ayaapaibl;

- TaJIaHaThIH YITiHIH TaOUFaThIHA COMKeC
3epTTEY/l JKOCTapiay KoHe aHBbIKTay dJIICIH
TaHJalIbl;

- QMIICTEPIH METPOJOTHUSIIBIK CUTIaTTaMasapblH
(U3HUKAIBIK-XUMUSITBIK €cerTeyiep MeH
Oaranayzabl )Kyprizeii;

- 3aTTapAbl Oeell KoHe aHbIKTAIbI;

- XpoMaTorpausIIbIK aHBIKTAY HOTHKETEPIH
OHJIY Ke31HJIe MaTeMaTUKAJBIK Talaay KOHe
MOJICIIBJICY 9TICTEPIH KOJJAHAIbI;

- DKCIIEPUMEHTTIK JIepeKTepi TYCIHIpe i

ITocsie ycnemHoro 3apepuieHus Kypca
o0yuaromuecs OyayT

-BBIOMPATH XpoMaTorpaduuecKue METO bl
pas3zeneHus U onpeaesneHus Ui peteHus
KOHKPETHBIX aHATUTHYECKUX 3a]1a4;
-OPUEHTHPOBATHCS B MHOI000pa3uy BapUaHTOB
XpOMaTorpau4eckoro MeTo/a;

-IIJIAHUPOBATH MCCIIEI0OBAaHUS U BBIOOP METOIa
OTIpEJIeIIEHUS] B COOTBETCTBHHU C TIPHUPOJIOH
aHaJIM3UpPyeMoro oopasua;

-IPOBOANUTH (PU3UKO-XUMHUYECKHE PACUETHI U
OLIEHKH METPOJIOTMUECKUX XapaKTEPUCTUK
METOJIOB;

-IPOBOJIUTH Pa3JIeJIEHUE U OIpeJIeIEHUE BELIECTB;
-IIPUMEHATH METO/Ibl MATEMAaTUYECKOTO aHAIN3a U
MO/JICIMPOBAHUS MPH 00paboTKe pe3yIbTaToOB
XpOMaTorpauIecKoro OnpeaeIeHus;
-MHTEPIIPETUPOBATH SKCIIEPUMEHTATIBLHBIE JAHHBIE

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

Ilpepexeuzummepi / Ilpepexsusumat/ Prerequisites

DOU3NKaAIBIK XUMHUS, AHAIIMTHKAIBIK, XUMUS

‘ duznueckasd XUMuA, AHAIUTHYECKAs XUMUS

| Analytical chemistry, Physical chemistry

Kypcmoiy kbickawa mazmynst / Kpamxoe cooepacanue kypcal Course summary
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I'a3ner xpomarorpadus. Cyiblk xpomarorpadus. | ['azoBas xpomarorpadus. XKunkocrnas | Gas chromatography. Liquid chromatography.
XKoraper  TmiMai  cy#ibIK  xpomarorpadus. | Xxpomarorpadus. BricokoaddexruBnas | High-performance liquid chromatography.
AZCOpOLMSUIBIK ~ JKOHE  TapaTyllbl  CYHMBIK | KHIKOCTHas Xpomarorpadus. AjpcopOuumonnas u | Adsorption and distribution liquid
xpomatorpadusi MOH anMacy Xpomarorpaduschbl. | paclpe/eluTeNbHas JKUAKOCTHas Xxpomatorpadus | chromatography lon exchange
Kazbix xpomatorpagusi. Xpomaro-macc- | MonooOmennass  xpomarorpadus. Ilmockocthast | chromatography. Planar  chromatography.
CIIEKTPOMETPHSI xpomarorpadusi. XpomMaro-mMacc-CleKTpOMETpHs Chromatography-mass spectrometry

IoctpexkBusurrepi / lloctpexkBusuthbl/ Postrequisites

bronorusibik 00beKTiIep Il Tanaay

‘ AHanu3 6UONIOrHYECKUX 00BEKTOB

| Analysis of biological objects

Bazoaprama sncemexuwiici / Pykosooumens npozpammer/ Programme manager

Llipimosa J.P.

‘ Lpwxk O.B.

‘ Lpwxk O.B.
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Ilecmuyuomep xumuscot / Xumus necmuyuoos | Chemistry of pesticides

OKy maxcamot / Yueonasn yenn/ Purpose

XUMHUSCBIHBIH ~ QOICTEMENIIK  JKJHE
KongaHOanbl MIHIETTEpiH, TMECTHIUATEP CHUHTE31
IIMKI3aThl MEH  OHIMIEpiHIH  (DHU3UKA-XUMUSIIBIK
KacHMeTTepi MEH KypaMbIH Oejim ajxy j>KoHE 3epTTey
OMICTEPiH MEHTEpY.

NECTUOUATCP

OCBOCHHE METOJMYECKHUX W NPUKIAIHBIX 3a]1a4
XUMHH IIECTUIIMIOB, METOJOB BBIICICHHSI U
uccaenoBaHus (U3UKO-XUMHYECKUX CBOMCTB M
COCTaBa  CbIpbsI M  NPOAYKTOB  CHHTE3a
MNECTULIUIOB.

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.

Oxvimy namuceci / Pezynomamot 00yuenusl/ Learning outcomes

KypceTsl ¢oTTi assKkTaraHHaH KeiliiH OltiManymbuiap
- TaOUFU KOHE CUHTETHKANBIK MECTUIIATEP MEH OCy
peTTErimTepiHiH XUMHSICHIH/IA HET13T1 3aH1ap/IbIH,
TEOPUSIIBIK epexKeNepliH, )KIKTEY MPUHIMIITEP] MEH
TEPMHUHOJIOTUSHBIH TY)KBIPBIMIAPBIH KOJITaHA/IbI;

- XUMUSUIBIK [TPOLIECTEP aFbIMBIHBIH 3aHABUIBIKTAPBIH
TaIgali bl

-IIIMKi3aT IIEeH CUHTE3 OHIMJICPIHIH (PU3UKa-XUMHSIIBIK
KacHeTTepi MEH KYPaMbIH aHBIKTAY JKOHE 3ePTTEY
o/licTepiH, SKCIIEPUMEHTTIK JAEPEKTEP/Il OHJICY JKOHE
AKCIIEPUMEHTTI KOCIapiiay 9JICTEpPiH KOJlaHyFa
JaiibIH 0O0JIab.

ITocsie ycnemHoro 3apepueHust Kypca
o0yuarmuecs OyayT

- IPUMEHSATH POPMYIUPOBKHA OCHOBHBIX
3aKOHOB, TEOPETUYECKUX MOJIOKEHHH,
MPUHIUIIOB KJIacCU(UKAIUU U TEPMUHOIOTHU B
XUMHUHU IPUPOJHBIX U CHHTETUYECKUX
MECTUIU/IOB U PETYJISTOPOB POCTA;

- aHAJIM3UPOBATh 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMHYCCKUX ITPOLECCOB

- IPOSIBJIATH TOTOBHOCTB UCIIOJIb30BAaTh METO/BI
BBIZACIICHUA U UCCIICAOBaHU A (1)1/131/11(0-
XMMHYECKHUX CBOMCTB U COCTaBa CBHIPbS U
MPOYKTOB CUHTE3a, METOJIUKH 00pabOTKH
9KCIIEPUMEHTAJIBHBIX JIaHHBIX U INIAHUPOBAaHUS
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.

Ilpepexsuzummepi / Ilpepexseusumot/ Prerequisites

XUMUSIBIK CUHTE3, AYybUIT IapyallbUIbIFbl OHIMIEPIH
KaiiTa eH/iey1erl XUMUSIIBIK ITPoLiecTep

XUMUYECKUHN CUHTE3, XUMUYECKHE MPOLIECCHI B
nepepaboTKe CeNbCKOXO035HCTBEHHOM

Chemical synthesis , Chemical processes
in the processing of agricultural products

MPOAYKIIUU
Kypcmoiy kbickawa mazmynst / Kpamroe cooepicanue xkypcal Course summary
XUMHUSAIBIK 3€pTXaHagarbl MEeCTUIUATEpAiH cuHTe3l. | CuHTe3 IIECTUIIUIOB B xumuueckoi | Synthesis of pesticides in a chemical
[MecTumaTIK MpenaparTapiAblH OHEPKICINTIK CUHTE31. | TaDOpaToOpuH. [TpoMbIICHHBIH cunte3 | laboratory. Industrial synthesis of pesticide
XUMUSUTBIK KYPBUIBIMBI OOMBIHINIA TIECTUIUATED MEH | MECTHLIUAHBIX npenapatoB. Kiaccudukarus | preparations. Classification of pesticides
OMOperyJISITOpIaApIbl KIKTEY. [MecTUIMATI | TECTUIHUIOB u OHMOpEryJIsITOPOB no | and bioregulators by chemical structure.
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npenapaTTapabl KOJIIaHy dopmanapsl.
[MupumuauHAep, KaHBIKKAH, KOHACHCALWSUIAaHFaH
KOHE  CIUPOTCHIl  TYBIHABUIAD KEH  CHEKTPIi

nectunuarep perigae. Ilectunmarepai eHuipy MeH
naiganaHynarsl  KOpIIaFaH OPTaHBIH  JKal-KYWiH
MOHUTOPHUHITEY KaFUIaTTaphl.

XUMHUYECKOMY CTpPOCHHIO. POpMBI NPUMEHEHUS

MeCTUIMAHbIX  mpenapaToB.  [lupumuauHsl,
HaCbhIIIICHHBIC, KOHACHCHUPOBAHHLIC n
CIIUPOCOUJICHEHHBIE MPOU3BOJIHBIC Kak
IIECTUIINIbI IHUPOKOTro CIICKTpa IICfICTBPISI.
JBEZ0E0012000 81 MOHHUTOpPUHTA COCTOSTHUS
OKpyXarolen cpeabl B  MOPOU3BOJACTBE U

HCITI0Jb30BaHNHU IICCTUIUIOB.

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 / llocmpexsuszumot/ Postrequisites

Kem KypambIH Tangay

‘ Amnanu3z cocraBa KOPMOB

| Analysis of the composition of the feed

bazoaprama sncemexuiici / Pykosooumens npozpammer/ Programme manager

Maxmymosa JK.b.

‘ Lpwxk O.B.

‘ Lpwxk O.B.
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3 4 Kypc CTyJeHTTepiHe apHAJIFaH IEKTHBTIK MOHAep / DJIeKTUBHbIE THCIUTILINHBI s cTyaeHToB 4 Kypca / Elective

courses for 4-year students

Buoxumus / Buoxumus | Biochemistry

OKy makcamot / Yueonasn uenv/ Purpose

OpraHu3mieri OpraHHKaJbIK  KOCBUIBICTAP IBIH
XUMUSUTBIK ~ TYPJIEHYi, OJapAsl pPETTey IKOHE
SHEPrUsIMEH KaMTaMachl3 €Ty MEXaHU3MIEpi;
©31H-031 JKUHAY, ©31H-031 perTey >KoHE ©31H-031
KeOeiTy kacuerrepi Oap ’kyiHene OHOIOTHSIIBIK
MOJICKyJIaJIapibl  YABIMAACTBIPY  TPUHIHUIITEPI
TypaJibl O1J1IM JKYHECIH KaJIBIITACTBIPY.

@opMUpOBaHUE CHUCTEMBI 3HAHUN XHMHUYECKHX
MPEBPALLICHUN OpPraHUYECKUX COEAUHECHUN B
OpraHu3Me, MEXaHU3MOB HX perysilud H
HHEpProoOecrneyeHus; MPUHIMIIOB OpraHUu3aluu
OMOIOTMYECKHUX MOJIEKYJI B cucreMe,
o0nanamux CBOMCTBAMH camMocOOpKH,
CaMOPETYJISILIMU U CAMOBOCIIPOU3BEACHUSL.

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.

Oxvimy namuceci / Pezyiomamol 00yuenusl Learning outcomes

Kypcmu commi Kellin
oinimanywvinap
- OpraHM3MJIETi OPTraHUKAIBIK KOCBUIBICTAP/IBIH

©3apa 9PCKETTECY CXCMAJIAPbIH KYPY,

aAKmMmazaHnan

- OMOXVMHUSITBIK Kaiita KYpYyJIapIabiH
SHEPTETHKANBIK SCEPIIEPIH eCenTey;

- OWOJIOTHUSIIBIK HBICAHJAPAAFbl  aKybI3dapbl,
TUOUATEPAl,  KOMIpCyNapiel,  JTopyMeHAEpi,

TOPMOHAP/IbI, HYKJIEHH KBIIIKBUIIAPBIH Cartajbl
aHBIKTAY/Ibl )KYPIi3y

- OWOJOTHSUIBIK HBICAHIApAAFbl  aKybI3JapFa,
JUNUATEpre,  KeMipcyiapra,  JIOpyMeHJepre,
TOPMOH/IapFa, HYKJIEHH KBIIIKBUIIAPbIHA CaHIBIK
Tanjay xKyprizy;

- ¢epMeHTTEpIIH KOMETIMEH OHOJOTHSIIBIK
MaTepuaiarel KenoOip e3repictepliH OapbIChIH
OakpuIay

Ilocne  ycnewinozo
odyuarowuecsa oyoym
- COCTaBJIATh CXEMbl  B3aUMOIIpEBpAlLEHUN
OpPraHUYECKHUX COEIMHEHUN B OPraHU3ME;

- paccuuThIBaTh  d3Heprerudyeckue AP eKThI
OMOXMMHUYECKUX MTPEBPAILCHHIA;

- IPOBOJUTH KAUECTBEHHOE ONpEJeTIeHHE OENKOB,
JUNWJIOB, YIJEBOAOB, BUTAMHMHOB, TOPMOHOB,
HYKJIEMHOBBIX  KHCIOT B  OHOJOTMYECKUX
00BEKTaX;

- OCYILIECTBIISITh KOJINYECTBEHHBIN aHAINU3 OENKOB,
JUNWJIOB, YIJEBOAOB, BUTAMHMHOB, TOPMOHOB,
HYKJIEMHOBBIX  KHCIOT B  OHOJIOTMYECKUX
00BEKTAX;

- KOHTPOJMpPOBaTh MPOTEKaHHWE HEKOTOPBIX
IpeBpaleHrii B OMOJIOTMYECKOM Marepuaie ¢
MOMOIIbI0 (EPMEHTOB

3aeepuienus 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

Ipepexeusummepi / Ipepexsusumat/ Prerequisites

Opl" AHUKAJIbIK XUMM

‘ Opranuyeckasi XuMus

’ Organic chemistry
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Kypcmoiy kbickawa mazmynot / Kpamkoe codepicanue kypcal Course summary

buoxuMusiHBIH ~ HETri3ri  TYCIHIKTEpi,  Jamy
KE3CHJepl KOHE MAaHBI3bl JKETICTIKTepl. AMHH
KBIIIKbULIAPbl. AKybI3aap. @epmentrep. Hykneun
KBILIKbUIIAPHL. Kewmipcynap. Jlunmarep.
Butamungep. I'opmongap. IlnacTukanblk >koHE
YHEPTETHKAIBIK MeTaboIH3M. Kemipcymnap
anMacybl. AMUHKBIIIKBUIAAPEl MEH aKybI3AapAbIH
anMacybl. HykJIeMH KBIIKBUIIAPBIHBIH aJIMACyhI.
JlunuarepaiH aaMacysl

BurtamuHebl.

YIJICBOOOB.

OcHOBHBIE  TpPHATHS, OJTambl  Pa3BUTUS U
Ba)KHEHUIINE JOCTHKEHUS OMOXVIMUH.
AMUHOKHUCIIOTBHI. benku. DepMEHTHI.

HyknennoBble KHUCHOTBL YT1iieBOAbL JIumuubl.

l'opmonbl.  [lnactuueckuii  u

sHepreTuueckuii  obmeHn  BemiectB.  OOMeH

OOMEH aMHHOKHCIOT H OEJIKOB.

OOMeH HYKIIEMHOBBIX KHCITOT. OOMEH JTUIH/IOB.

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.

Bazoaprama scemexwici / Pykosooumens npozpammer/ Programme manager

Uemaunosa K.b.

‘ Hcmaunosa 7K.b.

‘ HUcmaunosa 7K.b.
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Buoopzanukanvik xumusn / Buoopeanuueckas xumus | Bioorganical chemistry

OKy maxcamot / Yueonas uenn/ Purpose

Buonorusibik Oencenai opranukaielk | DopmupoBanue cucrembl 3HaHud B obOsactu | Formation of a knowledge system in the field
KOCBUIBICTApPbI ~ 3€pPTTEy  cajlachlHaa  OLIiM | HCIICIOBaHHMS OHMOJIOTHYECKH aktuBHbIX | Of research of biologically active organic
KYHECIH KAJIBIITACTBIPY OpPraHUYECKUX COCIMHECHUN compounds

OKvtmy nomuoiceci / Pezyiomameut 00yuenusl Learning outcomes
Kypcmot  commi  asakmazannan  keutin | Ilocne YyCneunozo 3aeepuieHus kypca | After successful completion of the course,
oinimanywesinap obyuarowuecs 6yoym students will be
- TaOWUFKM KO3/EP/CH OPraHWKAJbIK KOCBUIBICTAP | -  BBIACIATH OpraHHYecKHWe coeauHeHus U3 | - isolate organic compounds from natural
oeny; MPUPOIHBIX HCTOYHHUKOB,; sources;
- TaOuFM  OpPraHUKAIBIK  KOCBUIBICTAp/bl | - MICHTU(HIMPOBATh OpraHU4YecKue coenuHeHus | - identify organic compounds of natural
AHBIKTAY MPUPOJHOTO TPOUCXONKICHHS, origin;

- OPTaHWKAIBIK KOCBUIBICTAPIBIH OMOJOTHSIIBIK
OenceHaUTIriH OoiKay;

- Oemrimi  Oip OpraHuKamblK — 3aTTapiabIH
KypaMblHa OalIaHBICTBI TAaOWFU IIHUKI3aTTHIH
KEJICIICTiH Taljay;

- AJIKAIIOUATAP/bIH, CaroOHUHEP/IiH,
JIaKTOHJAP/IbIH, KYpEK TJIMKO3UITEPIHIH
KypaMblHa OalJaHbICTBl TaOWUFU IIMKI3aTTHIH
VBITTBUIBIK JIOPEIKECIH aHBIKTAY

- TPOTHO3MPOBATH OHOJOTHYECKYIO aKTHBHOCTb
OpPraHUYECKUX COCAUHEHNUN;

- AHAJIM3HUPOBATh IEPCIEKTUBHOCTH IPUPOIHOIO
CBIpbs B 3aBUCUMOCTH  OT  COJEpKaHUs
ONPEJIETICHHBIX OPraHUYECKUX BEUIECTB;

- OINpENENATh CTENEeHb TOKCUYHOCTU IPUPOIHOTO
CBIPbsI B 3aBUCHUMOCTH OT COZEP/KaHUSI AIKAJIOHJIOB,
CallOHUHOB, JIAKTOHOB, CEPACYHBIX INIMKO3UI0B

- predict the biological activity of organic
compounds;

- 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

Ipepexsusummepi / Ilpepexsuzumot/ Prerequisites

OpraHI/IKaJ'ILIK XUMMUA

‘ Opranuueckasi XuMust

‘ Organic chemistry

Kypcmoiy kbickawa mazmynot / Kpamkoe codepicanue kypcal Course summary

OMOOPraHUKAIBIK XUMHS  KYPCBIH  3€pTTey
TaOMFU OPTaHMKAJIBIK KOCBUIBICTAPIbIH HETI3r1
KJIaCTapbIHBIH XUMUSIIBIK MiHE3-KYJIBIK
3aHIBUIBIKTAPhl  Typajbl OLTIMIEPIH OJapabIH
KYpbUIBIMBIMEH ©3apa OaillaHBICTBIPa OTBIPHIII,
Tipi  OpraHu3Mjie  JKYPEeTiH  MpoIecTep/l
3epTTey/Ie HeTi3 peTiHAe KOJJaHyAaH TYPaibl.

[Mpeamer OMOOpPraHMYECKOH XMMHU M €€ MECTO B
CHCTEeME HAayK O JKW3HHW, CBs3b C OHMOXUMHEH,
OMOTEXHOJOTHEH W MEIUIIMHOW. AMHHOKHCIIOTHI,
nentuapl, Oenku. Hykineo3uabl, HYyKICOTHABI U
HYKJICHHOBBIC KHCIIOTBI. VrieBosl u
TJIUKOKOHBIOTAThl. Jlumuael. HuzkomoneKkysipHbie
OUOPEryNIATOPHI

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 scemexwici / Pykosooumens npozpammer/ Programme manager

HUemaunosa K.b.

‘ pwxk O.B.

’ Lpwxk O.B.
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Komnviomepnix xumusn nezizoepi / Ocnosvl komnsromepnoit xumuu | Basics of computer chemistry

OKy makcamut / Yueonasn uenn/ Purpose

KOMITBIOTEPIIIK ~ XUMHSIIAFbl  MOJIEKYJIajJapibl
aBTOMATTaHBIPbUIFaH K0OaJay/IblH 3aMaHayu

O3HAaKOMJICHHC C COBpPCMCHHBIMU CUCTCMaMH
ABTOMATH3UPOBAHHOI'O IIPOCKTHUPOBAHUSA MOJICKYJI B

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

KYHenepiMeH  TaHbICy JKOHE  XMMHUSUIBIK | KOMIIBIOTEPHOW XMMHU M OBJIaJICHME IMpuUeMaMu W | computer  chemistry and  mastering
KOCBUIBICTAD MEH  OJapiblH KACHETTEpPiH | CPEACTBAMH  KOMIIBIOTEPHOro  mpoektupoBanus | techniques and means of computer-aided
KOMITBIOTEPIIIK  JkoOaylay/IblH ~ O/IiCTepl MEH | XMMUYECKUX COCJIMHEHUMH M uX cBoucTB, pacuera | design of chemical compounds and their
KypaJapbiH, CIIEKTpIIEP MEH | CIIEKTPOB U XPOMATOIPaAMM. properties, calculation of spectra and
XPOMATOrpaMMasap/Ibl eCernTey. chromatograms.

Oxvimy namuceci / Pezyniomamol 00yuenusl Learning outcomes

KypcTbl ¢oTTi asKTaraHHaH KeliiH
OimiManymsbLIap

- 3artapabl KomnbroTepiik xobanay yuiiH
OacTankpl AepeKTepl )KUHAY JKOHE TalJay;

- XUMUSIIBIK 3aTTapasl KoMmberoTepik
xKobasay, CIeKTpiiep MeH
XpomaTorpaMmasap/sl ecenTey
olicTeMeNepiMEH KYMBIC iCTey;

- aKMapaTThl AJIy/AbIH, CAKTay/bIH, OHJEYIIH
HET13T1 9JIICTePiH, TOCUIepl MEH KypalJlapblH
MEHIepyl KOJAaHy, KOMIIBIOTEP/I1 aKmapaTineH
KYMBIC iCTey KypaJibl peTiH/e Nnaiiiatany

ITocae yenemHoro 3apepueHust Kypca
o0yuarmuecs OyayT

- coOMpaTh U aHAJTU3UPOBATH UCXOAHbBIE TAHHBIE [
KOMIIBIOTEPHOI'O IIPOEKTUPOBAHUS BEILIECTB;
-paboTaTh C METOAMKAMHU KOMIBIOTEPHOTO
MIPOEKTUPOBAHUSA XMMHUYECKUX BEILECTB, pacyera
CIEKTPOB U XpOMaTorpamwm;

-IPUMEHATh OCHOBHbBIE METO/IbI, CIIOCOOBI M CPECTBA
MOJIy4€HHUs, XpaHEHUs, TepepaboTKu UH(pOpMaLuu,
UCIOJIb30BATh KOMITBIOTEP KaK CPEJCTBO PabOTHI C
nHpopmanuen

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 / Ipepexsusumat/ Prerequisites

3ar KYPBUIBICHI, CDI/ISI/IKS.J'ILIK XHUMHA,
AKHapaTTBIK -KOMMYHUKAIUAJIBIK

CTpOCHI/Ie BCIICCTBA, duznyeckas XHUMMU,
I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHBIG TCXHOJIOT'HNH

Physical chemistry, Structure of matter,
Information and Communication

TEXHOJIOTHUsLIAp Technologies

Kypcmotn kbickawa mazmynot / Kpamkoe codepacanue kypcal Course summary
I'papukanbik  obOwbekTinmepai  Kypy Tocinmepi. | [Ipmemsl  cosmanms — rpaduueckux — oObekToB. | Techniques for creating graphic objects.
XUMHSUITBIK 3aTTap/IblH napameTpiepi. | [lapametpsl xummueckux oObektoB. Cosnanme | Parameters of chemical objects. Creating
Kommbrorepiiik - xumusnarsi 3D obbektinepinin | crpykrypsr 3] 0GbeKToB B KoMmbloTepHoil xumum. | the structure of 3D objects in computer
KYPBUIBIMBIH  Kypy.  XUMMUILIK  SaTTapiblH | [[ppempl  MomenMpoBaHMS MONeKyl xumudeckux | chemistry. Techniques for modeling
MOJICKYIaIapbIt, criektpiep - MCH | pemnects, cmekTpoB u xpomarorpamm. Ilomckoseie | chemical — molecules,  spectra  and
XPOMATOTPAMMAITAPALT MONEILACY SACTEPL. laney CaiiThl W  TEXHOJOTMM TIOMCKAa  XUMHUUecKoiu | chromatograms. Search sites and chemical
CauTTapbl JXOHC XHUMMAIBIK aKIaparTbl 134€Yy . . .
TeXHOTOTHSIAPL. UHpOpMAIIHH. information search technologies.
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Bazoaprama sncemexuwiici / Pykosooumens npozpammer/ Programme manager

Ilipimosa O.P.

‘ Kapacesa B.M. | Kapacesa B.M.
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Keanmmuix xumus / Keanmosas xumus | Quantum chemistry

OKy maxcamot / Yueonas uenn/ Purpose

KBaHTTBIK ~XMMUSHBIH 3aMaHayd KepiHicrepi, | DopmupoBaHue CUCTEMBI 3HAHUU 0
MOJIEKyJINapAblH KEHICTIKTIK JKOHE JJICKTPOHIBIK | COBPEMEHHBIX  IPEJCTABICHHUSX  KBaHTOBOM
KYPBUIBIMBIH ~ €CENTeY OMiCTepi Typaybl OUIIM | XMMHHM, METOJaX pacyera MPOCTPAHCTBEHHOH H

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

After successful completion of the course,
students will be

KYHECIH KaJIbITaCThIPY ANEKTPOHHOU CTPYKTYPbI MOJIEKYJI
Oxptmy nomuoiceci / Pezyiomameut 00yuenusl Learning outcomes
KypcTbl coTTi assKTaFaHHAH KeiliH 0ijim ITocJie ycnemHoro 3aBepuieHusi Kypca
alymbLiap o0yyaromuecsi OyayT
-€CeNTeyNIH  KBAaHTTBHIK-XUMHSUIBIK ~ OJICTEpIH | - OpPHUEHTHPOBAThCS B  MNPUOIMKEHHUSIX U

a3ipIiey Ke3iHJe MaiIajaHblIFaH )KYbIKTayJap MEH | JOMYIICHHSX, HCIIOJIB30BAHHBIX TIPH pa3paboTKe
O0omkamaapra OarmapiaHy; - 3aTTapAblH (U3MKa- | KBAHTOBO-XMMUYECKUX  METOJOB  pacuera;-
XUMISUTBIK ~ KaCHETTepi MEH  KYPBUIBIMBIHBIH | IIPOBOJUTh  KBAHTOBO-XMMHYECKHE  PACUCTHI
KBaHTTBIK-XUMHUSIIBIK €CETITEYJIEPIiH XKYPrizy; (U3UKO-XMMHYECKUX CBOMCTB M  CTPOCHHS
- aroMJap, MOJIEKyJanap KoHE KpHUCTaJjap | BELECTB;

KYPBUIBICBIHBIH KBAHTTHIK-XUMUSIIBIK €CENTEYEPiH | - MPOBOAUTH KBAHTOBO-XMMHYECKHE PACUEThI
KYprizy; CTPOEHHUSI ATOMOB, MOJIEKYJI U KPUCTAJIOB;

- XUMUSUIBIK peakUusuiapAbl KBaHTTBIK-XUMUSUIIBIK | - OCYILECTBIISATh KBaHTOBO-XWMHUYECKOU
MOJIETBACY AL )KY3€re achlpy; MOJICJIUPOBAHNE XUMUYECKUX PEAKITU;

- DJEKTPOHJABIK KYPBUIBIMABI KOHE XHUMMUSUIBIK | - aHAJTM3UPOBATH OTPAHUYEHUS U BO3MOXKHOCTH
peakuusIapIpl MOACTBIACYAIH OPTYPl SIICTEPIHIH | pa3HBIX  METOJOB JUISt MOJETUPOBAHUS
HIEKTeYyJIepi MEH MYMKIHAIKTEPiH Tajaay; JJEKTPOHHOW  CTPYKTYpbl W XUMHUYECKUX
pEeaKHnii;

- 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;

Ilpepexsuzummepi / Ilpepexeusumot/ Prerequisites

Du3uKaIBIK XUMUS, 3aTTapAbIH KYpPbUIBICHI ‘ @usznyeckas xumusa. CTpoeHue BelecTBa

| Physical chemistry, Structure of matter

Kypcmuinxoickawa mazmynst / Kpamkoe codepacanue kypcal Course summary

KBaHTTBIK XUMHUSHBIH Heri3ri TyciHikTepi MeH | OCHOBHbIE MOHSATHUS M NMPUMEHEHHE KBAaHTOBOMU
KoJJaHbuTybl. ITloTeHIManIblK >HEPrusiHblH OeTi. | XuMuu. I1oBepXHOCTh MOTEHIMAIBLHON YHEPTUU.
KBaHTTBIK MEXaHUKa YFBIMBI. KBanTTeIK | [IoHATHE KBaHTOBOW MeXaHMKH. ONTHMH3aLUA
XUMMSIHBIH KYBIKTAy reOMETPUSCHIH | TeoMeTpun [IpuOmkeHuss KBaHTOBOM XUMUH.
oHTalnauapIpy. Xaptpu Onici. Xaprpu-®ok Oaici. | Meron ~ Xaptpu.  Metong  Xaprpu-doxa.
Heri3ri >KMBIHTBIKTap JKOHE IceBaonoTeHuuanuap. | basucupile  Habopsl M MNCEBAONOTEHIMAIBI.

Basic concepts and applications of quantum
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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DJEeKTPOHIBIK cHIaTTamasaphl. KBaHTTBIK | DiEeKTPOHHBIC XapakTepucTuku. | and pseudopotentials. Electronic
XMMHUSHBIH JKapThllail SMIMpHKAIBIK omicrepi. | [Tomysmnupudeckne MeToasl KBaHTOBOM xumuu. | characteristics. Semi-empirical methods of
DIEKTPOHIBIK KOPPEISILUSHBI €CEIIKEe aly ojicTepi. | Meronbl  y4dera 3JIEKTPOHHOW  Koppensuuu. | quantum chemistry. Methods of accounting for
TeIFBI3ABIK (YHKIIMOHAIBI TEOPUSACHIHBIH dicTepi. | MeToabl TeoprH (PyHKIHOHAIA INIOTHOCTH. electronic correlation. Methods of density
functional theory.

Bazoaprama scemexuwiici / Pykosooumens npozpammer/ Programme manager

Hypexuna O.A. | iprox O.B. | Ipiox O.B.
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Kozapvt monekynanvik Kocolivicmap / Boicokomonekynapuwie coeounenusn / High molecular weight compounds

OKy makcamut / Yueonan yenv/ Purpose

XKorapsr MOJICKYJIAJIBIK KOCBUIBICTAP IBIH
XUMUSCHIH ATy XKOHE 3epPTTey callaChIHAAFbI O11IM
KYHECIH KaJIBIITACTHIPY

®opMupoBaHUE CHUCTEMBl 3HAaHUM B OO0JIACTH
MOJIy4EHUs u U3y4CHHUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN

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

Oxwvitmy namuyceci / Pezynomamot o0yuenus/ Learning outcomes

Kypcersl €TTI assKTaraHHaH Keilin
OisiMmanymbLIap
- TOJMUMEpJIEPIiH KYPBUIBIMBIH, KYPBUIBIMBIH

YKOHE KaCHUCTTEPiH aHBIKTAY;

- - moJMMepiepAl opTypii Oenrinepre Kapai
JKIKTEHI3;

- TIOJIMMEPJICPl XUMHSUIBIK, (PU3UKA-XHUMHUSITBIK
dKoHe  (UBHMKAIBIK  TYPACHAIPY  TOCUIAEpiH
MEHTepY;

- TIOJHMMEpJIEp MEH OJap/blH MaTepHaiapbiH
3epTTeY SAICTEPiH KOJJIaHy;

-  HOHJBIK JKOHE pPaJAMKaNIbl TMOJHMEpIey,
COTOJIUMEpIIey, TOJUKOHCHC AU TPOLecTepi
HET131H/e MOJIUMEpIIep CUHTE31H XKYPri3y

Mocae  ycmemHoro
oOyyaromuecst Oyayt
- OIIPENIENATh OCOOEHHOCTH CTPOEHUS, CTPYKTYPbI
U CBOWCTB IMOJIUMEPOB;

- KJIaccu(UKAUPOBATh
pa3IMYHBIM NPU3HAKAM;

- BJAJIETh CIIOCOO0AMU XHWMHUYECKOH, (HU3HKO-

3aBeplIeHUus  Kypca

IMOJIMMCPBIL 110

XUMUYECKOH H  (U3UYECKOW  MoAuUKAIIIU
MOJINMEPOB;
- HCIIOJIB30BaTh METO/IbI HCCIIEOBaHUS

IOJIMMEPOB M MAaTCPHAJIOB U3 HUX,
- TNPOBOAUTL CHHTC3 IIOJIUMCPOB Ha OCHOBC

IIPOLIECCOB MOHHOMN u paguKagIbHON
MOJIMMEPHU3ALUH, COIIOJIMMEPU3ALINH,
ITOJINKOHICHCAIIUU

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 / lIpepexsuzumut/ Prerequisites

OpraHuKablK XUMHUs, 3aT KYPbUIBICHI

OpFaHI/I‘{eCKa}I XHUMU, CTpOGHI/Ie BCIICCTBA

| Organic chemistry, Structure of matter

Kypcmuiy kbickauwa mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

[TonumepiiepliH HOMEHKJIATypachl MEH XKIKTelyl,
MOJIMMEPIIEPIIH ~ KYPBUIBIMBIHBIH,  KYPBUIBIMBI
MEH KaCHETTEpiHIH epeKUIETIKTepl, MoJuMepiep
CHUHTE3IHIH  MEeXaHM3MJepl, IOoJuMepIepIiH
XUMHUSIIBIK, (PU3HKa-XUMUSAIIBIK JKOHE (PU3HUKAIIBIK

Homenknatypa u kinaccudukanus MHOJIMMEpPOB,
OCOOEHHOCTH CTPOEHUS, CTPYKTYpbl M CBOMCTB
MIOJIMMEPOB, MEXAaHMU3MBl CHHTE3a IIOJIUMEPOB,
CIOCOObl XUMHUYECKOM, (DU3HMKO-XUMUYECKOH U
¢du3nueckoil MoaU(pUKALIUN TTOJIUMEPOB, METOJIBI

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

MOTUGHUKAIMACHIHBIH ~ OIiCTEpi, JKiC 3epTTEY | MCClemoBaHMss BMc; mporecchl  wonHoi  u | Of polymers, methods of research of IUD;
omicrepi; MOH/JIBIK KOHE paauKaNsl | paguKaabHON nojaumepu3aimu, | processes of ionic and radical polymerization,
MOJTUMEPIIEHY, COIOJIUMEPJIEHY, | COTIOIMMEPH3AIINH, MOJIMKOHICHCaIy; | copolymerization, polycondensation; heat
NOJMKOHJICHCAIIMSL  TIPOLIECTEPi;  XUMHSUIIBIK | TePMOCTOMKOCTh M YCTOMYMBOCTh K XMMHYECKUM | resistance and  resistance to  chemical
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oceprepre BICTBIKKA TO3IMIUTIK JKOHE TO3IMILTIK,
NOJIMMEP MaTepUAAPbIHBIH AJIEKTPIIIK KOHE
MEXaHUKAIIBIK KACHETTEPI.

BOSI[GIZCTBI/IHM, QJICKTPUYCCKUC W MCXAHHUYCCKUC
CBOMCTBa IMOJIMMEPHBIX MaTCpHUaIOB.

influences, electrical  and
properties of polymer materials.

mechanical

bazoapnrama scemexuiici / Pykosooumens npozpammul/ Programme manager

HUcemaunosa K.B.

‘ Kapacesa B.M.

‘ Kapacesa B.M.
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Koopounauusnwik Kocotnvicmap / Koopounayuonnsie coedunenusn | Coordination compound

OKy makcamut / Yueonan yenv/ Purpose

Yiinectipy KOCBUIBICTApBIH aly JKOHE 3epaeliey

®opMupoBaHUE CHUCTEMBl 3HAaHUM B OO0JIACTH

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

After successful completion of the course,
students will be

- to carry out various types of complexation
reactions;

cayiachIH/1a OLTIM KYHECIH KallbITaCThIpy MOJly4eHUsT M U3YYECHHS KOOPAMHALMOHHBIX
COCIMHEHUN
Oxwvitmy namuyceci / Pezynomamot o0yuenus/ Learning outcomes

KypcTbi CITTI asikKTaraHHaH keiiin | [locie  ycmemHoro  3aBepuieHHsi  Kypca
OisiMmanymbLIap oOyyaromuecst Oyayt

- KENIICHJI TY3Uly PEaKIUsUIAPBIHBIH Op TYPJi | - OCYHISCTBIATH pPA3JIMYHBIC THITBI PEAKIUN
TYPJEPiH KY3€ere acoipy; KOMILIEKCOOOpa30BaHUs;

- epiTiHAUIEpIe KEHICHI TY3Uly THpOoIecTepiH | - YIPaBIsATh rpoieccaMmu

Oackapy;

- epiTiHIUIepAe KemeHIepAaiH mnaiiga 0oy
MYMKIHZITiH 60Kay;

- KeIICHJCP/IH CabICTBIPMAIBI TYPAKTHUIBIFBIH
€CENTEHI3;

ocep erymi Maccaiap 3aHbIH JKOHE
MaTepHaIbIK TEHTrepiM TeHJCyiH TmaiiianaHa

OTBIPBII, KEIIeHIEP 11 H TEIe-TEHIIK
HIOFBIPJIAHYBIH €CEITEY.
- caraiabIK JKOHE CaHJbBIK Tanaaya

KOOPJMHAIMSIIBIK KOCBUIBICTAPABIH KAaCHUETTEePiH
KOJIJIaHy MYMKIHAIKTEPIH Taiaay

KOMILJIEKCOOOpa30BaHUs B pacTBOPAX;

- TPOTHO3UPOBATh BO3MOYKHOCTH OOpPa30BaHUS
KOMIUIEKCOB B pacTBOpax;

-pacCUMUTHIBaTh OTHOCUTEJIBHYIO YCTOMYMBOCTD
KOMILIEKCOB;

-  pacuMThIBaTh PABHOBECHBIE KOHIIEHTpAIUU
KOMIUIEKCOB ~ C  HCIIOJIb30BAHMEM  3aKOHA
JENCTBYIOINX Mmacc U ypaBHEHUS
MaTepHalbHOro OajaHca.

- QHAJIM3UPOBATh BO3MOXKHOCTH IPUMEHEHMS
CBOICTB KOODAWHALIMOHHBIX COCOUHEHUH B
KauyeCTBEHHOM U KOJINYECTBEHHOM aHaJIN3e

- 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

11

epexeuzummepi / Illpepexsuzumol/ Prerequisites

Kanmsl xxoHe OeflopraHuKanblK XUMus, 3atT
KYPBUIBICHI

O61mas u Heopranunyeckast xumus, CTpoeHune
BEIIIECTBA

General and inorganic chemistry, Structure of
matter

Kypcmuviy kbickawa mazmynot / Kpamxoe cooepacanue kypca/ Cou

rse summary

A. Bepaepain yitectipy Teopuscel. Kpect-
bepesun OolipiHma Yinectipy OallaHBICBIH
aHbIKTay. JIMrauaTelH AeHTaTH3Mi. YHIecTipy
canmapel. KemeHl KOCBUIBICTAPABIH JKIKTENYl
KOHE  HoMeHkzaarypacbl.  KoopamHanusibik

Koopaunannonnas Teopus A .BepHnepa.
OrmpeneneHne KOOPAMHALMOHHOIO COEIMHEHUS
no KpecroBy-bepesuny. JleHTaTHOCTh Jurasja.
Koopmunanmonnsie uncna. Krnaccubukamus u
HOMEHKJIATypa  KOMIUIEKCHBIX  COEJIMHEHUM.

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.
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KOCBUIBICTAPIbIH M30MEPHSICHI.
KoopauHanusabplK KOCBUIBICTAPAAFbl  XUMHUSIBIK
Oaiinmanbic. Kpucranaplk epic j>KoHE BaJCHTTIK

Oaitmanpic  Teopusutapel.  JluraHg ~— epiciHiH
TEOPUSCHI-EIIOKATN3AUSIIAHFaH  OpOUTAIBIAD
amici. Epitinginepaeri KOODIMHAIHUSIIBIK

KOChUIbICTap. bencennai maccamap 3aHbIH JKOHE
MaTepHAJIBIK TEMe-TeHIIK TEeHJCYIH KOJIaHa

OTBIPHITI, KeIIeHICPAiH Tere-TeHIIK
KOHIICHTPalMsChIH ~ ecenTey.  Kemenuepix
KypaMbl MEH TYPaKTBUIBIFBIH  aHBIKTAHTBIH
dakTopnap.  JKakbplH ~ JKOHE  albIc  epy:

IPOHOIOHOPJIBI KOHE aNpPOTOHJIBI EPITKIIITEepre
apHaJIFaH epekimrenikTep. Xemar ocepi. Kypaemi
KOCBUIBICTAP PEAKIIHSCHI.

N3omepuss  KOOPAMHALMOHHBIX  COCIMHEHU.
XuMHyeckass CBA3b B KOOPJAMHALMOHHBIX
COEMHEHUAX. Teoprur KPUCTAJUTMYECKOTO OIS U
BAJICHTHBIX CBsA3€d. Teopus MOns JUraHAOB -

METOJ JIEJI0KAJIN30BaHHBIX opburanei.
KoopauHalMoHHBIE COEJUHEHHMS B PAaCTBOPAX.
Pacuetn! PaBHOBECHBIX KOHILIEHTpaLUi
KOMIUIEKCOB € HCIIOJIb30BAHMEM  3aKOHA
JENCTBYIOINX Mmacc U ypaBHEHUS
MaTEpUaIbHOTO OanaHca. ®daxTopsl,
ONpPENEIAINAEe  COCTaB M YCTOMYMBOCTh
KOMIUIEKCOB. BivkHAS M NanbHAsA COlbBaTaLMs:
0COOEHHOCTHU TUISt IIPOHO/I0HOPHBIX u

arpOTOHHBIX pacTBopuTesei. XenaTHbIi A PeKT.
Peaxiii KOMILJIEKCHBIX COEIMHEHUH.

Isomerism of coordination compounds.
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 scemexwici / Pykogooumenw npozpammul/ Programme manager

Hemaunosa JK.B.

‘ /prox O.B.

‘ prox O.B.
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Anekmpoxumusanolk manoay aoicmepi / Inekmpoxumuueckue memoowt ananusa | Electrochemical methods of analysis

OKy maxcamot / Yueonasn yenn/ Purpose

FoutbiMu  3eprTeynepne, MeEOUIMHAIA, OHJIpicTe,
SKOJIOTHSUIBIK ~ TajjaMaiblK  Oakpliayda, — aybll
[IapyallbUIBIFBIHAA 3apsiIThl Oepy peaknusIapbiHa
KATBICY VIIIH 3aTTap MEH KOCBUIBICTApABIH ipremi
KAaCHUETTEpiH MaljallaHyFa HeTi3/IeJreH XHUMUSUIBIK
TajlmayAblH ~ 3aMaHayd  OMICTepiH  KOJJaHyFa
OaliJIaHBICTBI FBUIBIMH-3€PTTEY KOHE OKBITYIIBLIBIK
KBI3METKE JTAWBIHIBIK COHBIMEH Katap (hapMakKoJIOTHs
MEH KPHUMHUHAIUCTHKAHBI KOCA ajiFaHia, OaillaHBICThI
cajanap

[TonrotoBka Kk Hay4YHO-HCCIIEIOBATEIbCKON U
MeIarorndeckoil  JIeATeIbHOCTH, CBSI3aHHON C

HCIIOJIB30BaAHUECM COBPCMCHHBIX METOJ0B
XHUMHUYCCKOI'o aHalIm3a, OCHOBAHHOI'O Ha
HCIIOJIBb30BaHNU (I)YHI[aMeHTaJ'IBHBIX CBOMCTB

BELIECTB U COEIUHEHUI y4acTBOBAaTh B PEAKIUAX
MepeHoca 3apsijia Ha rpaHune pasgena ¢asz B

Hay4YHBIX HCCICOOBAaHUAX, MCIUIINHC,
IIPOMBIINJIICHHOCTH, 3KOJ0Iro-aHaJIMTUYCCKOM
KOHTPOJIC, CCIIBCKOM XO3ﬂfICTBe, a TakKXKeE

CMEXHBIX O00JIaCTSX, BKJIOYas (papMakoJOTHIO U
KPUMHUHAIUCTHKY

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

Oxvimy namuceci / Pezyiomamol 00yuenusl Learning outcom

€S

KypceTsl ¢oTTi assKkTaraHHaH KeliiH OltiManymbuiap
- SJIEKTPOXUMHUSIIBIK ammapaTypaaa KaxeTTi
aKceccyapiap/bl, SJIEKTPOATAPAbI JKOHE OJIIIeY
KYpaJJapbIH IpiKTEY/i )Ky3ere achlpaibl,

- 9JIEKTP Ti30€T1H KYPY JKOHE IEKTPOXUMUSIIBIK
YSIIBIKTAFbI dKYMBIC JKaFalapblH TaHIAN b,

- 3epTTEY/Il *Kocmapiay >KoHe TalIaHaThIH YJIT1HIH
TaOMFaThIHA COMKEC aHBIKTAY 9/1iCIH TaHIAMIbI,

- QMIICTEPIH METPOJIOTHUSIIBIK CUTIaTTaMaapblH
(bU3MKaIbIK-XUMUSIIBIK €CEenTeysep MeH Oarasnay/ibl
Kyprizeni,

- JIIEKTPOAHAIMTHKAJIBIK alllapaTypajia sKyMbIC icTey
JaFapUTapbIH MEHTepe/li;

- QJIEKTP XUMHSUIBIK aHBIKTAy HOTHXKEJIEpiH oHIey
Ke31H]Ie MaTeMaTHUKAJIBIK TaJIJIay )KOHE MOJICIbICY
oNiCTEepiH KOJIJaHA b

ITocse ycnemHoro 3apepuieHust Kypca
o0yuarmuecs OyayT

- OCYILIECTBIIATH OTOOP HEOOXOIUMBIX
aKCecCyapoB, AIEKTPOAOB U CPEICTB U3MEPEHHUS
Ha 3JIEKTPOXUMUYECKON anmnaparype;
-COCTaBJIATh EKTPUUECKYIO LIETb U 101001paTh
pabourie yclioBuUs B JJIEKTPOXUMUYECKON AUeiiKe;
-IJIJAHUPOBATH MCCIIEIOBAHUS U BBIOUPATh METO
OTpesieNIEeHUs] B COOTBETCTBUH C MIPUPOIOH
aHaJIM3UpPyeMoro oopasua;

-IIPOBOJIUTH (PUBUKO-XUMHUYECKUE PACUETHI U
OLIEHKH METPOJIOTMUYECKUX XapaKTEPUCTUK
METO/I0B;

-BJIaJIETh HAaBBIKAMHU pabOTHI Ha
JIEKTPOAHAIUTUUECKON ammaparype;

- IPUMEHATh METO/Ibl MAaTEMAaTHUECKOr0 aHAJIN3a
1 MOJIETMPOBaHUS Mpu 00pabOTKe pe3yIbTaToB

QJICKTPOXUMHUYCCKOI'0 OIIPCACICHHU A

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

Ilpepexeusummepi / Ipepexsusumat/ Prerequisites

DU3HKAIBIK XUMHUS, AHAJIMTHKAIBIK XUMUS

‘ duznueckas XUMMH, AHanuTHyecKast XUMHUs

| Analytical chemistry, Physical chemistry

Kypcmoiy Kbickawa mazmynst / Kpamxoe cooepacanue xypeal Course summary

Tannay e MOTCHIUOMETPHSUTBIK omici. | [oreHmoMeTpuueckuit METO. aHanusa. | Potentiometric method of analysis.
DJeKTporpaBUMETpUSI. Kynonomerpus XKoHE | DJIEeKTPOrpaBUMETPHSI. Kynonomerpus u | Electrogravimetry. Coulometry and coulometric
KYJIOHOMETPHSITBIK THTpJIEY. KonaykTomerpus. | KyJoHOMeTpuueckoe TuTpoBanue. Kommykromerpwus. | titration. Conductometry. Voltammetry.
Bonsrammepomerpus.  Ilomsporpadus.  HMusepcusuiblk | Boasrammepomerpust. Tlomssporpadus. Masepcuonnas | Polarography. Inversion voltammetry.
BOJIbTAMIIEPOMETPHsL. AMIIEPOMETPHUS BOJIbTAMIIEPOMETPHsSL. AMIIEPOMETPHS Amperometry

Bazoapnama scemexuwici / Pykosodumenv npozpammot/ Programme manager

Maxmymoesa K.C.

‘ prox O.B.

‘ prox O.B.
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Aybin wapyauivlipi2el OHIMOEPiH 1acmayuivl 3ammapost uoenmuduxkayusanay / Hoenmugurkayun 3azpaznumeeil ceibCKOX03AUCMEEHHOU
npodyxkyuu / 1dentification of contaminants of agricultural products

OKy maxcamot / Yueonas uenn/ Purpose

OHIMJIEP, OJIAPJBIH aybLI IIAPYaIIbUIBLIFEI OHIMIHE TYCY
YKOJIAAPHI JKOHE OJIAP/IBI AHBIKTAY JIICTEPI

HU3YYUTH OCHOBHBIC 3arPS3HUTENN MUILEBON MPOTYKILIUH,
MyTH WX TONaJaHusi B  CEIBCKOXO3SMCTBEHHYIO
MIPOIYKIIMIO W METOABI X O0HAPYKEHHUS

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

Oxvtmy nomuoiceci / Pezyiomamet 00yuenusl Learning outcomes

KypcTbl coTTi assKTaFaHHAH KeiliH
olmiMaymbLIap

- TaMaK eHIMJIEpiHIH JIacTaHy >KOJIJAPbIH aHBIKTAY;
- ayblJI MIAPYaNIbUIBIFEl OHIMICPIHIH Kayinci3airin
xoHe snacrarpimrap ymin [IDKK nHopmanapeiHa
COMKECTITiH aHBIKTAY;;

- TaMaK OHIMEPIHIH )KEKEJICTeH JIaCTaFbIIITapPbIH
CoMKeCTEHIIPY/Ii JKYy3€ere achipy;

-TaMaK eHIMJIepIHJIET1 JacTayIIbl 3aTTap/IbIH
KYPaMblH XUMHUSITBIK JKOHE (PU3HKA-XUMUSITBIK
O/IiCTePMEH CaHJBIK aHBIKTAYIbI KYPTi3y

- aHBIKTAy KaTeJIepiH *KoHE aHBIKTAIFaH MOHIEPAIH
CEHIMJILTIK apaIbIFbIH €CEeNTeHI3

ITociie ycnmemHoro 3aBepiieHus Kypca
o0yyaromuecsi OyayT

-BBIABIIATH ITyTH 3arpsiI3HEHUS IHUILEBBIX
MIPOJYKTOB;

- ONpeeATh 6€30MacHOCTb
CENbCKOXO035IMCTBEHHON ITPOYKIIMH U
coorBercTBue HopMmaMm [1/IK i 3arps3HuTenei;

- OCYILLECTBIISITh UACHTU(PUKALUIO OTAETbHBIX
3arpsI3HUTENIECH TUIIEBBIX IPOTYKTOB;

- IPOBOJUTH KOJIMYECTBEHHOE OIpE/ICTICHHE
COJIEpKaHUs 3arpA3HUTENEH B IIUILEBBIX MPOLYKTaxX
XUMHUYECKUMHU U (PU3UKO-XUMHUYECKUMH METOIaMU
- pacCUMTHIBATh OIIUOKH ONpeAEICHUs U
JIOBEPUTENIbHBIN UHTEPBAJ OIPEAEIISIEMbIX
3HAYEHUM

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

epexeuzummepi / Ipepexeuzumot/ Prerequisites

AHaTUTHKAIBIK XUMUS, DKOJIOTHSIIBIK XVUMUS,
TaraMapIK XUMHUS

Ananutnyeckast XUMHUs1, DKOJIOTHUECKas XUMHUS,
IInmeBast xumusa

Analytical chemistry, Ecological
chemistry, Food chemistry

Kypcmoiy kbickawa mazmynot / Kpamkoe codepicanue kypcal Course

Vbl aniemenTrep. AapoiblK J1acrany. JuokcuHaep

’KOHE JMOKCHHTEe yKcac KoceuisicTap. [Tommmmkimi
XOII uicTi KOMIpCYTEKTeD. Ocimik
[IapYyallbUIBIFBIHAA ~ KOJJAHBUIATBIH  3aTTapMEH

JmacTany. Man mapyambUIbIFbIHAA KOJIaHbUIAThIH
3aTTapMeH JacTaHy. TaOuFu TOKCUKAHTTap

Tokcuunbie DJIEMEHTBI. PannoaktuBHOE
3arpsisHeHHe.  JIMOKCMHBI W JTMOKCHHIIOIOOHBIS
coeauHeHus. llomMuukinueckne apoMaTHUYEeCKHe
YIJIEBOJIOPOBL. 3arpsi3HeHUs BEIIIECTBAMM,

NPpUMCHACMBIMH B PACTCHUCBOICTBC. 3an513HCHI/IC
BCIICCTBAMH, IMPUMCHACMBIMHU B JKWMBOTHOBOICTBC.

HpI/IpO,Z[HBIC TOKCHUKAHTBI

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 sncemexuwiici / Pykosooumens npozpammer/ Programme manager

Maxmymosa )K.C. | Jlprok O.B. | Jlprok O.B.
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Kem Kypamvin manoay / Ananus cocmasa kopmos | Analysis of the composition of the feed

OKy makcamot / Yueonas uenn/ Purpose

KemmenTtiH XUMHUSUIBIK KYpPaMblH CamlajiblK KoHE
CaHJIbIK allKbIH/AY KY3bIPETTEePiH KaJIbIITACTBIPY

dopmupoBaHHe KOMIIETECHIIUI
KaueCTBEHHOI' 0 u KOJIMYECTBEHHOT' O
ONPEACIICHUSI XUMHYECKOI0 COCTaBa KOPMOB

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

Oxvimy nomuoiceci / Pezyiomameut 00yuenusal Learning outcomes

KypcTbl ¢oTTi asKTaFaHHAH KeiliH
OisiMmanymbLIap

- a3BIKTHI TAJIAYABIH HET13T1 9JICTEPiH; a3bIKTHIH
KYpPaMbIH/IaFbl 3aTTap/AbIH CalajbIK KOHE CAH]IBIK
KYPaMbIH aHBIKTAY TOCIICPIH KOJITaHAIbI

- a3bIKTBIH TaFaMJIbIK KYHABUIBIFBIH 5KOHE OHBIH
KayiTCi3IiriH aHBIKTaN bl

- a3bIKTBIH KYPAaMBIHIAFbI aKybI3/1ap IbIH,
JUMHUATEPIIH, KOMIpCYIapAbIH, TOPYMEHICPIiH,
MaKpO KOHE MUKPOAJIEMEHTTEPIIH,
JacTayIIBUTAPABIH CATAIIbIK JKOHE CaHJIBIK KYPaMbIH
AHBIKTANIbI, a3bIKTHIH TaFaMJIbIK, OMOIOTHSIIBIK
YKOHE SHEPTETUKAIBIK KYH/IBUTBIFBIH aHBIKTAM TBI

IlocJie ycnenmHoro 3aBepiieHus Kypca
oOyuaromuecst OyayT

- PUMEHSITH OCHOBHBIC METO/IbI aHATH3a
KOPMOB; CITOCOOBI OTIpE/ICIICHUS
KA4ECTBEHHOT'O U KOJIMYECTBEHHOIO
COJICp)KaHus BEIIECTB B COCTaBE KOpMa

- BBISIBJISTH MMUIIEBYIO IICHHOCTh KOPMa U €T0
0€30I1aCHOCTD

- OIPEIEISITh KAYeCTBEHHOE U
KOJIMYECTBEHHOE COJIepPIKaHHuEe OCIIKOB,
JIMTHJIOB, YTJIEBOJOB, BUTAMUHOB, MaKpO H
MHUKPODJIEMEHTOB, 3arpsi3HUTENEH B COCTaBe
KOPMOB, BBISIBIISITH ITHIIEBYIO,
OHMOJIOTHYECKYIO U SHEPTETHUECKYIO
IIEHHOCTh 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

Ipepexsuzsummepi / Ilpepexsuzumot/ Prerequisites

OuU3MKaNbIK TanAay oaicTepi, AybUl MapyallbUIbIFbI
OHIMJIEPiHIH OMOXUMUACHI, [lecTUIIMATED XUMUSICHI,
XUMUATBIK TalAay HOTHKEIEepiH OHIeY

dusnueckue MeToIbl aHau3a, bruoxumus
CENBbCKOXO35IMCTBEHHON MTPOYKIIMH, XUMUS
nectuuuaoB, O6paboTKa pe3ynbTaToB
XMMHAYECKOTO aHAIH3a

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

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue xypcal Cou

rse summary

Kemmeri Oactanmkpl Cy MEH aKybI3[bl aHBIKTAY.
KeMHIH XUMUSIIBIK KYpaMbl jkoHe Tanaaysl. JKeMHiH
SHEPreTUKANBIK  KYHABUIBIFBIH ~ QHBIKTAY  JKOHE
Kayilci3iKk TeXHUKAchl. Op Typil *KeM TypJepiHiH
opramia cbeiHaManapbeiH amy omicremeci. «IITMUHTO
oztici» OoMbIHIIA Oip YJATiJIEH XKeMJeri epUTiH >KoHE

OnpeneneHre NEpPBOHAYAIBHOW BOJABI U
[IPpOTEMHA B KOpPMax. XUMHYECKUHA COCTaB U
aHaIu3 KOpPMOB. Onpenenennst
JHEPreTUYECKONM  ILIEHHOCTH  KOPMOB M
TEXHMKA 0€30MacHOCTH. MeTroauka B3SITHS
CpPeAHMUX Mpo0 pa3avyHBIX BHAOB 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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OHAWl TUAPOJIM3JICHETIH KOMIipCylapabl aHBIKTAY.
Konopumerp KeMeriMeH J»KEMHIH SHEPreTHKaIBIK
KYHIBUIBIFBIH ~ aHbIKTay. [limieHaeme camachIHbIH
CHIIaTTaMachl

Ompenenenue cocraBa kopmoB. OmnpeneneHe
pPacTBOPUMBIX W JIETKOTHAPOIIU3YEMBIX
YTJEBOJIOB B KOPMax M3 OJHOW HABECTKH IO
«METOIUKE HHTO». Onpenenenue
JHEPreTHYECKONH  I[IEHHOCTH  KOPMOB  C
MOMOIIBI0  KOJIOpUMETpa. XapaKTepUCTHKA
KauecTBa CeHaXKa

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 scemexwici / Pykosooumenw npozpammer/ Programme manager

HUemaunosa K.B.

‘ Ucmaunosa 7K.b.

‘ HUcemaunosa 7K.b.
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Buonozusnvix 06vekminepdi manoay / Ananus ouonozuueckux oovexkmos | Analysis of biological objects

o

y makcamol / Yueonas yenn/ Purpose

3arTapApl CaHOBIK Tajgay >KoHE COHKECTeHAIPY oJicCiH
TaHAAyJblH TEOPUSUIBIK JKOHE MPAaKTHKAJBIK HETi3JepiH
3epieney XKoHe OMOJOTHSUIBIK OOBEKTIHI XUMUSUIBIK Talaay
oAicTepiH urepy

M3yueHue TEOPETHUECKUX U MPAKTHUYECKUX
OCHOB BBIOOpa METOJa KOJMYECTBECHHOT'O
aHainM3a W HUACHTU(PUKANMA BEIIECTB W
OCBOCHHE METOJIOB XHMMHUYCCKOIO aHalIM3a
OMOJIOrNYeCKOro 00LEeKTa

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

OKptmy naomuoiceci / Pezyiomameut 00yuenusl Learning outcomes

KypcTbl ¢oTTi asKTaFraHHaH KeiiiH OiniMaaymbLiap

- 3epTTey 00BEKTICI Typasbl aKNapaTThl TANIay JKOHE
Oaranay;

- OKCIIEPUMEHTTIK MAJIIMETTEep/Ii OHICY/IIH HeT13T1
TOCUIIEPIH KOJIAAHY;

- TaJIJ]ay CXEMAaChIH KOHE OHbI JKYPIi3y 9licTeMECiH
nepOec TaHaay Heri3iHae KeiHoip OMOIOTHSITBIK
00BEKTIIepre canaliblK KOHE CaH/BIK Tajiay KYprizy

- 3epPTTENETiH OOBEKTIHIH XUMHUSIIBIK KYPaMbIH CaIlaJIbIK
YKOHE CaHJIbIK aHBIKTAy NaFJbUIaPbIH MEHI€PY

IlocJie ycnmenHoro 3aBepiieHus Kypca
o0yuarmuecs OyayT

- aHaJM3UPOBAThH U OIICHUBATH
nHpopMaIuo 00 00BEKTE UCCASAOBAHUS;
- HCII0JIB30BATh OCHOBHBIC MPUEMBI
00pabOTKH IKCIICPUMEHTAIBHBIX TAHHBIX;
- BBINIOJIHATE KA4€CTBEHHEIN U
KOJIMYECTBEHHBIN aHAIM3 HEKOTOPBIX
OHOJIOrMYECKUX 00OBEKTOB HA OCHOBE
CaMOCTOSITENTLHOTO BBIOOPA CXEMBI
aHaJIN3a U METOJIUKH €r0 TIPOBEICHHS

- BJIaJIETh HABBIKAMH Ka4ECTBEHHOT'O U
KOJIMYECTBEHHOTO OIPEICIICHUS
XUMHYECKOTO COCTaBa UCCIIEyEeMOTO
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

Ilpepexeusummepi / Ilpepexsuszumot/ Prerequisites

OusukanslK Tanaay saicrepi, CoiHaMa any, CphiHaMa
nanbHaay, ONTHKAIBIK Talaay SJicTepi,
XpomarorpausuiblK Tangay oaicTepi, XUMHUSIBIK
Taygay HOTHXKEIIEPiH OHIeY

dusnyeckre METOALI aHAIIN3A,
[Ipo6ooTbop, IIpobonoaroToBka,
OnTuueckrie METOIBI aHaIHM3a,
Xpomarorpapuieckre MeTO bl aHATN3A,
O0paboTka pe3yIbTaTOB XUMUIECKOTO
aHaam3a

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

Kypcmuiy Kbickawa ma

smynol / Kpamkoe codepacanue kypcal Course summary

KOHE
Jlopistik

buomaccanapapl  ipikTeyre,
caKrayra KOMBLIATBIH

TackIMaJIayFra
Tajanrap.

TpeboBanust k¥ 0TOOPY, TPAaHCHOPTHPOBKE
u XpaHEHUIO buomacc. AHanus

Requirements for the selection, transportation
and storage of biomass. Analysis of biological
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npenapaTTapAblH, — YBITTBI ~ JKOHE  ©CEHTripeTeTiH
3aTTapJblH KypaMblHAa OMOJIOTHSUIBIK MaTepHaigapiabl
tangay. TOKCHMKAaHTTapabl alxy >KOHE IIOFBIPIAHIBIPY
tacinaepi. Tect omicTepi.

OMOJIOTUYECKHUX MaTepHaioB Ha
COJIepKaHUE JIEKAPCTBEHHBIX TIpPENapaTos,
TOKCUYHBIX ¥ OJIyPMAHHUBAIOIINUX BEIIECTB.
CriocoOsr W3BIICUCHUS U
KOHIIEHTPUPOBAHMUSI TOKCHKAHTOB. TecT-
METOJIbI.

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

bazoaprama sncemexuiici / Pykosooumens npozpammer/ Programme manager

Maxmymosa JK.C.

| prox O.B.

| /prox O.B.
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