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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/>)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHACPIH MEHIepyMEeH KaTap, YChIHBUIBII OThIPFaH TaHIay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

ONexTUBTI TOHAEPAl TaHjaayFa »daBaizep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphlH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bigiMm Oepy TpaeKTOPUSACHIHBIH OipTYTAaCThIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
ANIEKTUBHBIX JUCIUIUIMH, KOTOPBINA MpeACTaBIseT COOOW CHUCTEeMaTU3UPOBAHHBIM
NepeveHb TUCIUILIINH KOMIIOHEHTA 10 BEIOOPY U COACPIKUT KPATKOE UX OIKCAHUE.

Hapsiny ¢ u3ydeHHUEM JUCIMIUIMH 00S3aTSIIBHOTO / BY30BCKOT'O KOMIIOHEHTA,
MAarvcTpaHT JIOJKEH BBIOPATh JJ1 U3YyUCHUS JUCHUIIMHBI KOMIIOHEHTA 10 BRIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarucTPaHT 3amoyiHsAeT (OopMy 3alucCy Ha AUCIUILUIUHBI 1Jis cocTaBienus MYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

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

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

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

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



CemecTp 00iibIHIIA JJIEKTUBTI MIHAEPAi 06.1y /

PacnpenesieHue 3J1eKTUBHBIX TUCUHUILIMH 10 ceMecTpam /

Distribution of elective courses by semester

Kpenutrep | Axanemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin ataysl / HaumenoBanue auciuruinabl / The name of the discipline KpEAUTOB/ Axkan
Numberofcr | mepuon/
edits Academic
period
3amanayu OellopraHuKaIbIK XUMUSHBIH TEOPUSIIBIK HeTi3aepi / ) 1
Teopernueckue OCHOBBI COBPEMEHHOIN HEOPraHWYECKON XUMUH /
Theoretical Foundations of Modern Inorganic Chemistry
3amanayu sxainbel xumus / CoBpeMenHast oomias xumus / Modern General 5 1
Chemistry
OpraHuKaiblK XUMHUSHBIH TaHIaIMabl 0esiMepi / I30paHHbIe riaBbl 4 2
opraamyeckoit xumuu / Selected Chapters of Organic Chemistry
OpraHuKanblK peakuusaapAblH MexaHu3Mepi / MexaHu3Mbl OpraHMYecKuxX 4 2
peaknuii / Organic Reaction Mechanisms
Kopmaran opranbiH (pU3NKa-XUMUSUIBIK Mporectepi / U3nKo-XuMHIECKUe ) 2
nporeccsl okpyxaroriei cpenbl / Physicochemical Processes of the
Environment
XUMMSIIBIK aKIapatTThl 131y JKoHE JKyHesney TexHonorusacel / TexHomorus 5 2
MIOMCKA U CTPYKTYpUpOBaHus xumudeckoit nadopmarnuu / Technology of
Search and Structuring of Chemical Information
AHaIMTHKAIIBIK XUMHSIHBIH TaHAaIMais! Oenimaepi / 30paHHbIe TTaBbl ) 3
a"Hamutuyeckoi xumui / Selected Chapters of Analytical Chemistry
AHaNUTHKAJIBIK XUMUSIHBIH TEOPUSUIBIK HeT13/1epl / TeopeTnueckre OCHOBBI 3) 3
aHamuTHyeckor xumun / Theoretical Bases of Analytical Chemistry
Hopinik eciMaiKTep XUMUSCHI / XUMHUSI IEKAPCTBEHHBIX PACTEHUM / 3) 3
Chemistry of Medicinal Plants
3amanayu ¢putoxumus / CopemenHas putoxumus / Modern 5 3
Phytochemistry
DKoNorusuIbIK Onoxumust / Jkonornueckas onoxumus / Ecological 5 3
Biochemistry
broxuMusHbBIH akTyanpai Macenepi / AKTyaiabHbIe TPOOIeMbl OMOXUMUH / 5 3
Actual Problems of Biochemistry
Ananu3aig Qu3uKa-XUMHSIIBIK 91icTepl / OU3HKO-XUMHUECKUE METOIBI 5 3
ananmsa / Physico-Chemical Methods of Analysis
AHanu3iH HHCTPYMEHTTIK dictepi / IHCTpyMeHTanbHbIe METOBI aHamu3a/ 5 3

Instrumental Methods of Analysis




1. 1 oKy KbLJIbIHA APHAJIFAH YJIEKTHBTIK MIH/EP / DJIEeKTHUBHBIE TUCHUILIMHBI 115 1 roga odyuenus/ Elective courses for

year 1

3amanayu 6eiopzaHuKaIblK XUMUAHBIY MeopUAnvlK He2izoepi/Teopemuyeckue 0CHOBbL COBPEMEHHOU HEOP2AHUYECKOU XUMUuu/
Theoretical Foundations of Modern Inorganic Chemistry

OKy makcamut | Yueonas uenv/ Purpose

Kazipri OefiopraHukanblK XUMHSHBIH KeHOip

[oBblienue ypoBHs (yHIAMEHTAIBHBIX 3HAHUI

Increasing the level of fundamental knowledge

OarpITTaphIHIAarel  iprefi  OiLTIM  JeHreliH | B HEKOTOPHIX HampaBIEHUsAX COBpeMeHHOH | in some areas of modern inorganic chemistry,
apTTBIPy,  MbICAJbl, KBAHTTBIK-XUMISUIBIK | HEOPraHWYECKOW XUMHH, TaKHX KakK, CTpyKTypa | such as the structure of substances from a
MMO3ULIUSIAFbI 3aTTap by KYPBUIBIMBI, | BEIIECTB C KBAaHTOBOXHMHYECKOHM mosuiuy, | quantum chemical position, the mechanisms of
XMUMHUSUIBIK ~ TIPOLIECTEPIiH ~ MEXaHM3MJepi, | MEXaHU3Mbl XMMHUYECKHX IpolieccoB, cTpoenue | chemical — processes, the  structure and
Kypaemi  skoHe — 0acka — KOCBUIBICTapblH | M MEXaHM3MBl peakiMii KOMIUIEKCHBIX u Ap. | mechanisms of reactions of complex and other
KYPBUIBIMBI MEH PEaKIs MEXaHU3MIEPI. COCIMHEHUM. compounds.

Oxvimy naomuoiceci | Pezyiomameut o0yuenusn | Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemHoro 3aBepmienusi  Kypca | After successful completion of the course,
olTiMaTymbLIap: o0yuarommecst OyayT: students will be:
1. Kka3ipri TEOpHWSUIBIK JKOHE OJKCIEepUMEHTTIK | 1.  ompeaensTh  akTyanbHble Hampaienus | 1. to determine the current directions of
OeifopraHuKanblK XUMHSIAFbl  3€PTTEYJCP/IiH | UCCIIE0BaHHI B COBPEMEHHOI TeopeTnueckoit u | research  in modern  theoretical and
©3€KTi OaFbITTapbIH aHBIKTANIH, HKCIEPUMEHTAIBHON HEOPTaHNIECKON XUMHUH; experimental inorganic chemistry.
2. OciiopraHuKalblK XHMHUSHBIH 3aMaHayH | 2. ONHUCHIBaTh COBpeMeHHbIe nH(popmaimonnsie, | 2. describe modern information, analytical and

MoceJieNiepiH MICHTyAIH 3aMaHayd aKMmapaTThIK,
AQHATMTUKAJIBIK JKOHE DKCIIEPUMEHTTIK 9/IicTepiH
CUMNATTaHbI3 JKOHE  OJapIbpl  3epTTeyriepie
KOJIJaHa/Ibl;

3. 3epTTeNeTiH MACEICHIH TaKbIPHIOBI OOMBIHIIIA
onebu nepexrepai (Mep3imai OachUIBIMIAPMEH,
MOHOTrpadusIapMeH KYMBIC) KUHANBI,
KYHeTew 1l xoHe TaJIalIbl;

4. KyObLIBICTAD MEH IPOLECTEP/l 3€pPTTEY JKIHE
TYCIHIIpY YIIIH >KapaTbUIbICTaHy OiTiMaepiH
UHTErpauusuiay,  ojapAbl  FbUIBIMU-3EPTTEY
KYMBICTApl ~ MEH  OKBITYUIBUIBIK  KBI3MET
OapbIChIH A TIaliTaIaHa Ibl.

AQHAJTITHYECKHE W DKCIIEPHUMEHTAILHBIE METOJIbI
pereHus COBPEMEHHBIX npodiem
HEOPTaHWYECKOW XMMHHU W HCIIONB30BaTh UX B
HCCIIEIOBAHMSIX;
3. cobuparp, CHCTEMaTH3HPOBATh 17§
aHaJM3UPOBaTh JIUTEPATypHBIE JaHHbIE IO
TEeMaTHKe Hu3y4yaeMoro Bompoca (pabora c
NEPUOINIECKUMHU U3AaHUSAMHU, MOHOTpapUsIMH);
4. MHTETPUPOBATH €CTECTBEHHO-HAYYHBIC 3HAHUS
JUIE  U3y4eHHsT W OOBACHEHHs SABICHUA U
MPOIECCOB, HCIOJIB30BaTh WX B  TIpoIecce
BBITTOJIHEHUS] HAYYHO-HCCIIEAOBATENLCKUX PaboT
Y TIPENOJIaBaTeIbCKON JICATEIILHOCTH.

experimental methods for solving modern
problems of inorganic chemistry and use them
in research.

3. to collect, systematize and analyze literary
data on the subject of the studied issue (work
with periodicals, monographs).

4. integrate natural science knowledge for the
study and explanation of phenomena and
processes, use them in the process of carrying
out research and teaching activities.




Kypcmuoiy kbickawma mazmynot | Kpamxoe codepycanue kypcal Coursesummary

Beitopranukanbik XUMUSIHBIH Kazipri
Macenenepi. beliopraHukanblK XUMHsI HET131H/Ie
KATKAH TEOPHUSIIBIK  KOHIICTIHSUIAP, OHBIH
imHAe  atoMaap MEH  MOJICKYJalapablH
KYPBUIBICHIH cUrarTayra KBAHTTBIK-
MEXaHUKAJIBIK Ke3Kapac, XUMMSIIBIK
OaJIAaHBICTBIH TYPJII MOJETBACPI, KBIIIKBLIIIAD
MEH HETi3/Iep TCOPHUSCHI, TOTHIFY-TOTBIKCHI3IAaHY
nporecrepi. DIEMEHTTEPIiH KYHell XUMHSICHI.
KoMILIeKCTI KOCBUIBICTAp PeaKIUsIapbIHBIH

MEXaHU3MICPl, KATATUTHUKAIBIK pEaKIHsIIap.
KochuibicTapabIH 3JKTPOHIBIK CIIEKTPIIEPI.

CoBpemeHHBIE MPOOJIEMBl HEOPTraHHMYECKOU
xumuu. TeopeTnueckue KOHLEIUH, JIEKaIIUe
B OCHOBE HEOPraHWYECKOH XHMMHH, B TOM
qyciae KBaHTOBO-MEXaHUYECKUH MOAXOA K
OIMCAaHHUIO CTPOE HUS aTOMOB U MOJEKYII,
pasnuyHble MOJENU XHMMHYECKOH  CBs3W,
TEOpUsl KUCIOT U OCHOBAaHUM, OKUCIUTEIbHO-

BOCCTaAaHOBUTCIIBHBIC IMpOnICCChI.
CucremMarnyeckas XUMUA 9JICMCHTOB.
MexaHu3MBbl peaKHI/Iﬁ KOMIIIICKCHBIX
COGILI/IHGHI/If/'I, KaTaJIuTUYCCKUC peakuunu.

SHGKTpOHHHe CIICKTPEI CO €IMHCHUM.

Modern problems of inorganic chemistry. The
theoretical concepts underlying inorganic chem-
istry, including the quantum-mechanical
approach to the description of the structure of
atoms and molecules, various models of
chemical bonds, the theory of acids and bases,
redox processes. Systematic chemistry of
elements. Mechanisms of reactions of complex
compounds, catalytic reactions. Electronic
spectra of compounds.

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

Kopiaran OpTaHbIH (U3HKa-XUMUSIIBIK
poIecTepi, OpTaHHUKAITBIK XUMUSHBIH
TaHJAJIMAJIbI Oemimaepi, AHAJIUTUKAJIBIK,

XUMUSHBIH TaHJJIMaITbI OemimMaepi.

DU3UKO-XMMHUYECKHUE IIPOLIECCHI OKPYXKAIOLIEH
cpenbl, n30paHHbIC TJIaBbl OPraHUYECKON XUMHUH,
n30paHHbIE TJIaBbl AaHATUTUYECKON XUMUH.

Physicochemical Processes of the Environment,
Selected Chapters of Organic Chemistry,
Selected Chapters of Analytical Chemistry.

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programme manager

TaypbaeBa I'yiab:kan YpmaHTaeBHa, XUMUS
FBUIBIMIAPbl KaHIUAATHI, KaybIMIACTBHIPBLIFaH
poECCOPBIH M. a.

Yepusckass Oubra MuxaisioBHa, KaHIWAIAT
MEeIarOrM4eCKX HayK, H.0. aCCOLMUPOBAHHOTO
npodeccopa

Olga Mikhailovna Chernyavskaya, Candidate
of Pedagogical Sciences, acting Associate
Professor




3amanayu scannovt xumusnlCospemennan oowasn xumus/Modern General Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Kazipri OeiiopraHukanblk XWMHSHBIH KeiOip | [ToBeienue ypoBHs GyHIaMeHTanbHbIX 3Hanui | Increasing the level of fundamental knowledge
OarbITTapbIHAAFBl  ipreni  OUTIM  JIGHIeHiH | B HEKOTOPHIX HAaNpaBlICHHSX COBpeMEHHOM | in some areas of modern inorganic chemistry,
apTTBIPY,  MBICAJIBI, KBaHTTBHIK-XHUMUSIIBIK | HCOPraHUYEeCKOW XMMHH, TaKMX Kak, cTpykTypa | such as the structure of substances from a
MMO3ULIUSAIAFBI 3aTTap/IbiH KYPBUIBIMBI, | BEIIECTB C KBAaHTOBOXMMHYECKOW mo3uimu, | quantum chemical position, the mechanisms of
XUMUSUTBIK ~ TIPOIECTEPAIH  MEXaHM3MIEpi, | MeXaHM3Mbl XMMUYECKUX MpolieccoB, crpoenue | chemical — processes, the  structure and
KypAaenai  koHe  0acka  KOCBUIBICTapibIH | U MEXaHM3Mbl pPEakiMii KOMIUIEKCHBIX u Jnp. | mechanisms of reactions of complex and other
KYPBUIBIMBI MEH PEAKIIUsI MEXaHU3MJIEDI. COCIMHECHUM. compounds.

Oxvimy nomuoiceci | Pezyiomameul o6yuenus | Learningoutcomes
Kypcrbl coTTi asgKTaraHHAH keiiin | ITociie  ycmemHoro 3aBepmienusi  kypca | After successful completion of the course,
oliMasymbLIap: odyuaromuecst OyayT: students will be:
1. 3arTapabIH KYpbIIBIMBIH KBAHTTBIK XUMHUSJIBIK | 1. ompeaenste  CTpykTypy  BemectB ¢ | 1. to determine the structure of substances from
[IO3HUIUAIaH, XUMUSUIBIK NpOIIECTEP/IiH | KBAHTOBOXMMHUYECKOM IMO3WIMKM, MeXaHu3Mbl | & quantum chemical position, the mechanisms
MEXaHU3MIEPiH aHbIKTAl anajbl; XUMHUYECKHX TPOLIECCOB; of chemical processes:
2. OeiOpraHUKaNbIK XHMHUSHBIH 3aMaHayd | 2. IPUMEHSITh COBpeMeHHbIe nHpopMalmonneie, | 2. apply modern information, analytical and

MoceJieNiepiH HISHIYy/iH 3aMaHayd akKMapaTThIK,
AQHAJIMTUKAJIBIK JKOHE SKCIEPUMEHTTIK 9/1iCTEpIH
KOJJIaHBIHBI3 JKOHE OJapAbl  3€pTTeyleple
KOJI1aHaJIbl;

3. 3epTTeNeTiH MACEIEHIH TaKbIpblObl OOMBIHINA
onebu nepexrtepai (Ka3ipri 3aMaHFbl MAJIIMETTEP
0a3acblHa HETi3JeNreH Ma3MyHJbl Tajujiay)
YKUHAUIBI, )KYHETeH 11 )KOHEe TaJlIaiIbl,

4. xyObuIBICTAp MEH MPOLECTEP/ll 3epPTTEY KOHE
TYCIHAIpY YIIIH >KapaTbUIBICTaHY OUTIMIEpIH
UHTETpalusuiay,  ojapAbl  FbUIBIMU-3EPTTEY
KYMBICTApl MEH  OKBITYIIBUIBIK ~ KBI3METTI
OpBIHAAY MPOLECIH e MalJaaHa bl

AQHATUTUYECKHE M IKCIIEPUMEHTAIBHBIE METO/bI
pelieHus COBPEMEHHBIX npo0iem
HEOPraHW4eCKOW XMMHHU W HUCIIONIb30BaTh HUX B
HUCCIIENOBAHUSIX 3. cobuparsb,
CHCTEeMaTH3HPOBAThH " aHaJIM3UPOBATh
JUTEPATYpHBIC JIAHHBIC o TEMaTHKe
u3y4aeMoro Bompoca (KOHTEHT-aHalIW3 Ha
OCHOBE COBPEMEHHBIX 0a3 IaHHBIX);

4. UHTErprpOBaTh €CTECTBEHHO-HAYYHBIC 3HAHMUS
JUIl  U3Y4eHHs U OOBSCHEHWS SBICHUN U
NPOIIECCOB, HCIOJB30BaTh HX B Ipolecce
BBIMTOJTHEHUST HAYYHO-HCCIIE0BATEIbCKUX padoT

¥ MIPETI0JIaBaTENIbCKON IS TEIbHOCTH

experimental methods for solving modern
problems of inorganic chemistry and use them
in research;

3. collect, systematize and analyze literary data
on the subject of the studied issue (content
analysis based on modern databases);

4. integrate natural science knowledge for the
study and explanation of phenomena and
processes, use them in the course of research
and teaching activities.

Kypcmoiy kbickawma mazmynot | Kpamkoe codepicanue kypcal Course summary

ATtom KYPBUIBICHI, XHMUSJIBIK OaliJlaHBIC JKOHE

MOJICKYJTaJIapIbIH KYPBUTBICHI TypajIbl
uTiMaepaiH Kazipri FBUILIMU JIEHTEH1.
KbIIIKbUIIBIK-HET13T1 JKOHE TOTBIFY-

CoBpeMEHHBIN HAay4HbII YPOBEHb YUYEHUH O

CTPOEHHUU  aTOMa, XUMHUYECKOM CBA3M H
CTPOCHUHU MOJIEKYJ. PeakunoHHas CrioCOOHOCTD
BEIIECTB B KHCJIOTHO-OCHOBHBIX u

The modern scientific level of the teachings on
the structure of the atom, chemical bonds and
thestructure of molecules. The reactivity of sub-
stances in acid-base and redox processes, a
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TOTBIKCBI3JIaHy  IPOIECTEPIHAEri  3aTTapiAblH | OKHCIHUTEIBHO-BOCCTAHOBHUTENBHBIX IIporieccax, | mod-ern interpretation of the periodicity of the
peaKkIMsUIBIK ~ KaOUIeTi, dJIEMEHTTEP  MCH | COBpEMEHHass MHTEpIpeTalus NepuoIudHOCTH | Prop- erties of elements and their compounds.
OJIapIbIH KOCBUIBICTAPhI KAaCHETTEPiHiH | CBOHCTB 3JICMEHTOB M UX COCITUHCHHUIA.
KE3CHIUIIrH Kazipri 3aMaHFbI
HHTEPIIPETAIHIAY.

Iocmpexeusummepi / Ilocmpekeusumul/ Postrequisites
AHATUTHKAITBIK XHUMHUSHBIH TeopusuiblK | TeopeTnueckre  OCHOBBI  aHamutThueckoi | Theoretical Bases of Analytical Chemistry,
Heri3aepi, OpraHuKaJbIK peaKiMsIapAbIH | XUMUH, MEXaHH3MbI OPraHUYECKUX PeaKIuii Organic Reaction Mechanisms
MEeXaHU3MJIepi

bazoaprama rcemexwiici / Pykoeooumenw npozpammul/ Programmemanager

TaypbaeBa I'yiab:kaH YpmaHTaeBHA, XUMUS
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBLIPBLIFaH
po¢eccopbIH M. a.

Yepusipckass Oubra MmuxaisioBHa, KaHIWJaT
MEJarOTHYECKUX HayK, H.0. aCCOIMUPOBAHHOTO
npodeccopa

Olga Mikhailovna Chernyavskaya, Candidate
of Pedagogical Sciences, acting Associate
Professor
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OpzanukanviK xumusanvly manoaimaivt oonimoepil Hzopannuvie 2naswt opeanuueckoii xumuulSelected Chapters of Organic Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

KapOomukiik, apOMATThIK JKOHE
TeTePOIMKIIIK KaTapiaapAblH OPTaHUKAIIBIK
KOCBUIBICTAPBIHBIH ~ KATBICYBIMEH  KYPETiH
XAMUSIIBIK peaxusIapabIH MeXaHU3Mi
Typalbl TYCIHIK KaJBIITACTBIPY, COHBIMEH
Karap, OpTaHHUKATBIK KOCBUTBICTAPIbI
3epTTEY/iH 3aMaHyH SHICTepiH MEHIepy.

CdopmupoBath IOHUMAaHUE MEXaHU3MOB
XUMHYECKUX peaxuuit OpPTaHMYECKHUX
COEIMHEHUSIX KapOOIMKINYECKOTO,

ApOMAaTHYCCKOI0 W TCTEPOUHMKIMYCCKOTO psaaa,
OCBOUTHL COBPEMCHHBIC MCTOJbI HCCICIOBAaHUA
OpPraHu4YCCKuX COCHHHCHHﬁ.

To form an understanding of the mechanisms
of chemical reactions of organic compounds
of the carbocyclic, aromatic and heterocyclic
series, to master modern methods of studying
organic compounds.

OKbimy

Hamuoicect | Pesynemamot o6yuenus | Learning outcomes

Kypcrbl CcoTTI assKTaraHHaH KeHin
olmiMaaymbLIap:

1. Oomxkamapl KacweTrTepi Oap OpraHUKaJIbIK
3aTTapAbl CUHTE3CY CXEMaJIapbIH KYPaCTBIPY
JaFIbLIAPbIH MEHTEPY;

2. OpPraHMKAIBIK XUMHUSHBIH TCOPHUSUIBIK >KOHE
HKCHEPUMEHTTIK Herizfepi Typaisl Olmimi
KOJIJIaHy;,

3. XUMHSUIBIK PEeaKIUsUIapAblH MEXaHU3MIEPiH
OpHATBIHBI3;

4. UrepuireH oimimai XUMHUSIFa
KBI3BIFYIIBUTBIKTHI KaJIBIITACTBIPY JKOHE
KYHJENIKTI ~ eMipJie  OpraHUuKalblK  XHUMHUSA
caJlachlHJIarbl ~ OuTiMII  MaijganaHy  YLIH
KOJIJIaHy.

IMocne ycmemHoro 3aBepieHHsl Kypca
o0yuaruuecs OyayT:

1. BmameTs HaBBIKAMH COCTaBIEHHSA CXEM
CHHTE3a OpPraHHYECKUX BEIIECTB c
MPOTHO3UPYEMBIMU CBONCTBAMU;

2. TPUMEHSTh 3HAHHUS TEOPETUYCCKUX U
HKCIIEPUMEHTATIbHBIX OCHOB OpraHUYeCcKOn
XVMUH,

3. yCTaHaBIMBAaTh MEXAaHU3Mbl XHUMHYECKHX
peaKuui;

4. TPUMEHSITh OCBOCHHBIC 3HAHUS IS
dbopMupoBaHUS UHTEpeca K XUMHUU H
HCIIOJIL30BaHUS 3HAHUHN B o0jacTu
OpraHWYeCKOH XMMHHU B  TOBCEIHEBHOMN
YKU3HM.

After successful completion of the course,
students will be:
1. have the skills to draw up schemes for the
synthesis of organic substances  with
predictable properties;
2. apply knowledge of the theoretical and
experimental foundations of organic chemistry;
3. to establish the mechanisms of chemical
reactions;
4. Apply the acquired knowledge to generate
interest in chemistry and use knowledge in the
field of organic chemistry in everyday life.

Ilpepexeusummepi / IIpepexeuzumut / Prerequisites

3amaHayu OelfopraHnuKaIbIK XUMUSHBIH
TEOPUSIIBIK HET13]1epi

Teopernueckue OCHOBBI COBPEMEHHOMN
HEOPraHWYeCKON XUMUU

Theoretical Foundations of Modern Inorganic
Chemistry

Kypcmoty kvickauia mazmynst | Kpamrkoe codepycanue xkypcal Course summary

OpraHuKaablK XUMUSHBIH HET13T1 YFBIMIapbIH,

KOHIETIUSIIAPBIH KOHE TEOpUsIIAPbIH
Kymeney. OpraHuKkaibIK XUMUSTHBIH
KIIACCHKAIBIK €H MAaHBI3[bl CHHTETUKAIIBIK
peaKIsIapbIHBIH JKaTbLIaMa KOPIHICI.

CucremaTu3zanus OCHOBHBIX TIOHSITUH,
KOHLICTIIIUM U TEOPUN OpPraHUYECKOM XUMHH.
O6001eHHOe TIPEACTABICHUE KIACCUYECKUX
HamOoJee BAKHBIX CHHTETUYECKUX DPEAKITHIA
OpPraHM4YecKod XHUMHHU. bHojorudeckas pojb

Systematization of basic concepts, concepts
and theories of organic chemistry. A
generalized rep-resentation of the classic most
important synthet- ic reactions of organic
chemistry. The biological role of organic
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OpraHuKaibIK KOCBUIBICTAPIbIH OUOJIOTUSIIBIK
peui, OJIap IbIH OHMOJIOTUSITBIK
KYPBUIBIMIAPABIH ~ KYPBUIYbI MEH IKYMBIC
icteyiHe KarbiCybl. OpraHuKaJblK CHHTE3
OHIMJIEPIHIH KEH KOJJIAaHBUIYbIHA  JKOHE
TEXHHUKAJIBIK, TYPMBICTHIK KOHE METUITTHAIIBIK
MaKCaTTaFrbl KaHa OpTaHUKAIBIK
MaTepuaniapaa ecim KeJe KATKaH
KOKETTUIIKTEpre OaiIaHbICTBI OPraHUKAJIBIK
XUMUSHBIH MaHbBI3bI, COHJIali-aK )KaHyap >KOHE

OCIMIIK TEKTEC OpraHu3MICPIiH
TIPIIUTITIHACT] OPTAaHUKAIBIK PEaKIUsIapIbIH
peJliH AHBIKTANTHIH. CHHTETHUKAJIBIK

OpPraHUKAJIBIK XUMUSHBIH KJIACCUKAJIBIK, aca
MaHBI3/Ibl pEAKIUSIIAPhI TYPAJIbl TYCIHIK.

OpPraHUYECKUX COEIMHEHMH, UX YydacTHE B
o0pazoBaHUH " (GYHKIMOHUPOBAHUHT
OMOJIOTNYECKUX CTPYKTYP. 3HayeHue
OpPraHUYECKOM XUMHHM B CBS3M C IIHPOKUM
IPUMEHEHUEM TMPOJIYKIMH OPraHU4eCcKOro
CHHTE32 ¥ BO3PACTAIOUIMMU NOTPEOHOCTSIMH B
HOBBIX OpPraHUYEeCcKUX MmatepHanax
TEXHUYECKOTO, OBITOBOTO W MEIHMIIMHCKOTO
Ha3HAYEHUs, a TaKXKe ONpEeACIAIoIIel PObIo
OpPTaHUYECKUX PEaKIUi B )KU3HEICSITEIHbHOCTH
OpPraHU3MOB JKMBOTHOTO U PACTUTEIHHOI'O
npoucxoxaeHus. O000IIeHHbIE, TOCTPOCHHBIC
Ha €IMHBIX MPHUHLUIAX, IPEICTABICHUS O
KJIACCHUYECKHUX, HambOoJiee BaXKHBIX PEAKIUAX
CHUHTETHYECKOM OpraHn4ecKoil XMMHUHU.

compounds, their participation in the
formation and functioning of biological
structures. The importance of organic
chemistry in connection with the widespread
use of organic synthesis products and the
increasing demand for new organic materials
for technical, domestic and medical
purposes, as well as the decisive role of
organic reactions in the life of organisms of
animal and plant origin. Generalized, built on
unified principles, ideas about the classic,
most important reactions of synthetic organic
chemistry.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

3aMaHayH (I)I/ITOXI/IMI/IH , 6I/IOXI/IMI/IHHBIH

aKTyaJbJl Macesepi

CoBpemeHHas buToXUMU,
1po0JIeMbl OMOXUMUH

AKTYyaJIbHbIC

Modern Phytochemistry, actual Problems of
Biochemistry

bazoaprama scemexwici / Pykosooumenw npozpammul/ Programme manager

JdapubaeBa CeBapa AHBapKbI3bl,
KapaTbUIBICTAaHy FBUIBIMJIAPBIHBIH ~MarucTpi,
OKBITYIIIBI

TyaedaeBa bamkan beucoBna, xanguaat
XUMUYECKUX HAyK, H.0. aCCOLUMHUPOBAHHBIN
npodeccop

Gubenko Maxim Andreevich, Senior

Lecturer,Master of Chemistry
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Opzanukansik peakyuanapoviy mexanusmoepilMexanusmul opzanuueckux peaxyuu/Organic Reaction Mechanisms

OKy maxcamut | Yueonasn yenv/ Purpose

MarucTpanTTapJpiH KapOOIUKIIIl, apOMaTThI
JKOHE TeTePOIMKIIII KaTapIarbl OPTaHUKAIIBIK

KOCBUIBICTAP/IBIH ~ peakuus MeXaHU3MJepi,
COHJaM-aK OPTraHUKAJIBIK XUMHUS
TEOPUSACHIHBIH HETri3r1 YCTaHbIMAAphl MeEH

3aMaHayl JKETICTIKTEpl Typalsibl TYCIHIKTEpiH
urepyi.

OcBoenne MaruCTtpaHTaMu MMOHSATUHN (6]
MEXaHHu3Max peaKI_II/Iﬁ OpraHU4YCCKUX
COC,Z[I/IHCHI/Iﬁ Kap6OI_[I/IKJ'II/ILIeCKOFO,
ApOMATHYCCKOI'0O U TCTCPOLUKIIMYCCKOro psaaa,
a TaK¥XKC OCHOBHBIX IMOJIOKEHUH u
COBPCMCHHBIX JOCTIDKCHUI TCOpHUHn
OpraHquCKOﬁ XHUMHH.

Mastering by undergraduates the concepts of
the mechanisms of reactions of organic
compounds of the carbocyclic, aromatic and
heterocyclic series, as well as the main
provisions and modern achievements of the
theory of organic chemistry.

OKbimy

Hamuoicect | Pesynemamot o6yuenus | Learning outcomes

Kypcrbl CcoTTI assKTaraHHaH KeHin
olmiMaaymbLIap:

1. Kopiaran ajaemje OOJIBIN JKATKAH XHMHSIIBIK
MPOLIECTEP/IIH MaTepHUaIapbl MCH MEXaHW3MiH
TYCIHY YUIIH OPraHUKAIBIK KOCBUIBICTAP/IbIH
opTypii KJIACTApPBIH/IAF bl XAMHSIIBIK
OalIaHbBICTBIH TaOWFraThl OOWMBIHINA 3aTTHIH

KYPBUIBIMBIH QHBIKTAY,

2. TOMOJIUTHKANBIK MOHE TeTePOIUTHUKAIIBIK
peaKkuMsUIapJblH ~ HETI3T1  CHUIMaTTaMallapbiH
oNapAblH ~ MEXaHW3Mi  TYpFBICBIHAH  Oeuin
KOpCeTy;

3. peakuus MEXaHM3MJIEPIH OHBIH aFbIMBIHBIH
CBIPTKbI OaKbLIaHATHIH HapaMeTpiiepl OOMbIHIIA
aHBIKTaHbI3;

4. OpraHWKalbIK pEareHTTEpPMEH  HKYMBIC
iCTeyliH 3aMaHayH dJIICTEePiH aXXbIPATHIHbI3;

5. OpraHMKalbIK XWMUSHBIH TEOPHSUIBIK KOHE
HKCHEPUMEHTTIK HETi3/IepiH Oiy.

IMocae  ycmemHoro
o0yuaruuecs OyayT:
1. ompenensaTe cTpoeHUE BELIECTBA MO MPHUPOJE
XUMHYECKOII CBSI3H B Pa3jIMUHBIX KJaccax
OPraHMYECKUX COCIUHEHHH M MOHHUMAaHUS

3aBeplIeHHs  Kypca

MaTcpuraioB u MEXaHHu3Ma XUMHUYCCKUX
MPOIIECCOB, TMPOTEKAIIMX B  OKPYKAIOIIEM
MHUpE;

2. BBIICTATH  OCHOBHBIE  XapaKTEPHCTHKH

TOMOJIOTUYECKUX U T€TEPOJIUTHUECKUX peaKuil
C TOYKH 3PEHMS UX MEXAHU3MA;

3.  ompenensTh MEXaHW3MBl PEAKIUU  TI0
BHEIIHUM KOHTPOJUPYEMBIM HapamMeTpam ee
MIPOTEKAHMUS,

4. pa3nuuaTh COBpPEMEHHbIE MpPHUEMBI paboTHI C
OpPraHMYECKUMU pPeareHTaMu;

5. MNPUMCHATH S3HaHUSA  TCOPECTHUUYCCKUX U
OKCIICPUMCHTAJIBHBIX OCHOB OpFaHH‘—IeCKOfI
XUMHU.

After successful completion of the course,
students will be:

1. to determine the structure of a substance by
the nature of a chemical bond in various classes
of organic compounds in order to understand the
materials and mechanism of chemical processes
occurring in the surrounding world;

2. to identify the main characteristics of
homolytic and heterolytic reactions in terms of
their mechanism;

3. to determine the reaction mechanisms by the
external controlled parameters of its course;

4. to distinguish modern methods of working
with organic reagents;

5. apply knowledge of the theoretical and
experimental foundations of organic chemistry.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

3aMaHayH JKaJIIIbl XUMMUA

| CoBpemenHas o6ias Xumus

| Modern General Chemistry

Kypcmoty Kbickawa mazmynut / Kpamkoe cooepncanue kypca/ Course summary

OpranukanibIK XUMUSHBIH 3aMaHay
npobsieManapsl. TeopHsuIbIK KOHIENIHIIAPhI-

CoBpemeHHbIE  TPOOIEMBI
XUMHH. TeopeTnyeckue

OPraHU4eCKOu
KOHIIENINH-

Modern problems of organic chemistry.
Theoretical concepts - the main electronic
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HETI3r1 JJIGKTPOHIBIK 9cepiiep: HWHIYKTHUBTI,
epic ocepi, KYINTacy, maMaJaH ThIC KYNTacy.
OpbiHOacapiapblHbIH, ~ 9CepiepiH  CaHJBIK
Oaramay JKOHE pEaKIMSUIBIK KaOUIeTTUTIKTI
Ookay. AnudaTukanbik Karapaa
Hykneopuipai anmacteipy. SNi1 xone SN2
MexaHu3Mzepi. [ eTepoauTrukaibk
IMMUHUPIICYIIH Mexanm3maepi: Ei1, E; xone
Eicb. Apomartel KOCBUIBICTAp KaTapiarbl
HYKIIEO(DUIIb i AJIIMaCTHIPY. ApoMaTThI
KOCBUIBICTAp  JKyHenepaeri  3aeKTpoduiIbIi
anMacteipy. Ecemik OaiinmanpicTap OOHWBIHIIA
anekTpodmibaik  Kocbuty. C=0O  ecenik
OaliyaHpIC Typaibl HYKJICO(UIIBIIK KOCHLTY.
OrepuduKkausi PEaKIUACBIHBIH MEXaHU3MI.
Epkin paguaiasl aIMacTeIpy peakiusiaphl.

OCHOBHBIE AIIEKTPOHHbBIE 3¢ dexTs:
WHAYKTUBHBIH, 3(Qexr mons, comnpspkeHue,
cBepxcomnpsbkeHue. KomuuecTBeHHas OlEHKa
3¢ PeKTOB 3aMeCcTHTENEeH M MPOTHO3UPOBAHUE
peakunoHHON crnocoOHocTu. HykneoduibHoe
3aMelieHne B anugaTHYeCKOM  PSIy.
Mexanmsmbl  SN1 um SN2.  MexaHusmsl
reTepOJMTUYECKOr0 AMUMHUHUpOoBaHus: Ei, E2
u Eicb. HykneopwnbHoe 3amerieHue B
apOMaTHYEeCKOM  psiAy.  DIEKTpOo(HIbHOE
3aMelIeHue B apOMaTHYECKMX CHCTEMax.
DnekTpoduiibHOe MIPUCOCTUHEHUE o
KpaTHbIM cBsi3aM. HykneodunbHoe mpuco-
equHenue k C=0 kpaTtHOW cBs3u. MexaHusm
peakuuu TepudUKaIIIHN. Peakuun
CBOOOJTHO-PATUKAIIBHOTO 3aMEIICHHUS.

effects: inductive, field effect, conjugation,
overvoltage. Quantification of the effects of
substituents and prediction of reactivity.
Nucleophilic substitution in the aliphatic
series. The mechanisms of SN1 and SN2.
Mechanisms of heterolytic elimination: E1,
E2 and Elcb. Nucleophilic substitution in the
aromatic series. Electrophilic substitution in
aromatic systems. Electrophilic connection by
multiple bonds. Nucleophilic attachment to
C=0 multiple bond. The mechanism of the
esterification reaction. Reactions of free
radical substitution. Mastering the basics of
organic chemistry by undergraduates.

ITocmpexsusummepi / [locmpexeuszumui/ Postrequisites
DKOJIOTHSUTBIK OMOXHUMUS, JIOPLTIK DKOJIOTMUYECKast OMOXUMUS, XUMHAS Ecological Biochemistry, Chemistry of
OCIMIIKTEep XUMHSACHI JIEKapCTBEHHbIX PacTCHUMH Medicinal Plants
bazoaprama rcemexwici / Pykosooumensv npozpammul/ Programme manager
JlapubaeBa CeBapa AuBapkbibl, | TynebaeBa bamxan bBeucoBHa, kanaumpar | Gubenko Maxim Andreevich, Senior
KapaTbUIBICTaHy FBUIBIMAAPBIHBIH MAarucTpi, | XUMHYECKUX HayK, accouuupoBanHbiii | Lecturer,Master of Chemistry
OKBITYIIIBI npodeccop
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Kopwiazan opmansiy puzuka-xumusanvix npoyecmepil Duzuko-xumuueckue npoueccovl OKpysHcaouienl
cpeowst/Physicochemical Processes of the Environment

OKy maxcamut | Yueonasn yenv/ Purpose

Marucrpanrrapga  KOpIIaraH OpTaHbIH
(bU3HKa-XUMUSUTBIK ~ TIPOIIECTEpl  calachlHa
JKYHem TeOpHsUIBIK OUTIMII  KaJIBITITACThIPY
JKOHE 3aTTapJiblH alHAJIBIMBI MEH XHMHSUTBIK

JJIEMEHTTEPIIH Taburu UKJIAPbI
POIECTEPIHIL ceber-caapibiK
OaitanpicTapasl  (KypaMbl — KYpPbUIBIMBI —
KacHeTTepi — KOJJAHBUIYBl — Ma3MYHBIH

0akpliay) OpHATY, 3aTTapibl YTHIMIbI JKOHE
YTHIMCBI3 aliJaJIaHnyAbIH CajlAapbIiH O0JIKaYy.

@OpMUPOBAHUE Y MAruCTPaHTOB CHUCTEMHBIX
TEOPETUYECKNX 3HAHUW B 00NacTH (U3HKO-
XUMHUYECKUX MPOIECCOB OKPYKAIOIIEH Cpe/Ibl
U YCTAHOBJICHUIO HNPHUYMHHO-CICACTBCHHBIX
cBsi3ed (COCTaB — CTpPOCHHE — CBOWCTBA —
IPUMEHEHUE — KOHTPOJIb COJEpXKaHUs) B
mpoueccax — KpyroBOpoTOB — BELIECTB U
MNPUPOAHBIX HHUKJIIOB XMMHWYCCKHUX DSJICMCHTOB,
IIPOTHO3UPOBAHUIO MOCTEACTBHUI
panroHaJIbHOI'O u HEpaIMOHAJIBHOI'O
WCIIOJIb30BaHUS BEIIECTB.

Formation of undergraduates’ systematic
theoretical knowledge in the field of physico-
chemical processes of the environment and the
establishment of cause-effect relationships
(composition — structure — properties —
application — content control) in the processes
of cycles of substances and natural cycles of
chemical elements, forecasting the
consequences of rational and irrational use of
substances.

Okbimy

Hamuoicect | Pesynemamot o6yuenus | Learning outcomes

Kypcrsi CITTI Keifin
OlmiMasymbLIap:

1. KopmaraH OpTaHBI JacTayIIbl 3aTTapIbIH
KUHAKTANy  3aHJBUIBIKTapbIH,  KEHICTIKTIK-
VaKBITTBIK TapallyblH XoHE (U3HKA-XUMUSIIBIK
TYpJIEHYIH cunarray, opTypii  TabuFu
(dakTopiIap MEH aHTPOIOTrEHIIK JcepyIepiH
ocepiHeH XUMUSIIBIK JIACTAaHYJbIH MiHE3-KYJIKbIH
OOKaMIbL;

2. KopumaraH opTa OOBEeKTUIepiHiH (u3uka-

assKTaraHHaH

XUMUSJIBIK ~ KOPCETKIITEpIH  Tajjay  JKOHE
OaKpuIay onicrepi MEH KypajgapbiH
aKBIPATAIIBI;

3. KoplIiaraH OpTaHbl JACTAylIbl 3aTTap/bIH
KUHAKTATy 3aHIbUIBIKTAphIHA, KEHICTIKTIK-
YaKBITTHIK TapadybIHa jKoHE (PU3UKA-XUMHUSITBIK
TYpJICHyiHE HETI3JIeNTeH OpTypial TaOuru

dakTopiap MeH aHTPOIOTEHIIK JcepiepAiH
OCEpIHEH XUMUSJIBIK JIACTaHYJbIH OPEKETIH

IMocae ycmemHoro
o0yyaromuecsi Oynyr:
1. OIMMCbIBATH 3aKOHOMCPHOCTH HAKOIIJICHUA,
MIPOCTPAHCTBEHHO-BPEMEHHOI'O paclpeieeHus
3 (U3UKO-XUMHUYECKUX IIpEBpAICHUI
3arpsi3HUTENEN OKpYyKarolen cpenpl,
IIPOTHO3UPOBAHUE IIOBCACHUA XUMHUYCCKUX
3arpsi3HEHUN  TOJ  BIMSHHEM  Pa3IMYHBIX
MPUPOJTHBIX  (PAKTOPOB W  AHTPOIOTCHHBIX
BO3ACHUCTBUH;

2. pa3nMyaTh METOJBI M CPEICTBA aHAU3a U
MOHUTOPUHTA (UBUKO-XUMHYECKUX
MOKa3aTese 00BEKTOB OKPYIKAIOIIEH CPEIbI;

3. TPOTHO3UPOBATH TOBEJACHHE XHUMHUYECKUX
SanHSHeHI/Iﬁ 101 BIIMSIHUECM Pa3InYHBIX
MPUPOAHBIX  (AaKTOPOB M aHTPOIOTEHHBIX
BO3JICMCTBUM Ha OCHOBE 3aKOHOMEPHOCTEH
HaKOIIJIICHUA, MMPpOCTPAHCTBCHHO-BPECMCHHOT'O
pacrpeieseHus u (UBUKO-XUMHYECKUX

3aBepIIeHHsl  Kypca

After successful completion of the course,
students will be:

1. to describe the patterns of accumulation,
spatial and temporal distribution and physico-
chemical transformations of environmental
pollutants, forecasting the behavior of
chemical pollutants under the influence of
various natural factors and anthropogenic
influences;

2. to distinguish methods and means of
analysis and monitoring of physical and
chemical parameters of environmental
objects;

3. to predict the behavior of chemical
pollutants under the influence of various
natural factors and anthropogenic influences
based on the patterns of accumulation, spatial
and temporal distribution and physico-
chemical transformations of environmental
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OOJDKAMNIBL;

4. XuUMHUS OHEPKOCIOIHAETi MKOHE >KYMBICHI
KOpILIaFaH OPTaHbIH bIKTUMAI XHUMHUSIIBIK
JacTaHy Ke3AepiMeH OalIaHBICThI SKOHOMHKA
0OBEKTIIEpIHIET TOyeKeNIep MEH Kopray
KYHEJepiH Tangay jKoHE CalbICThIPaIbI;

5. XUMHUAJBIK  3€epTXaHaga  XUMUSIIBIK
OKCIEPUMEHTTIH  OHICTEMEINiK  TaJlalnTapblH
HOPMATHBTIK TajanTapra, Kayincizik
epexenepine, MIHE3-KWIBIK  MOJICHUETIHE
COMKeC OPBIHIANIbI;

6. CBbIHM OWJIayAbIH MBbICAJIapPbIH YCHIHATHIH
Kanmel XUMUSIIBIK JAWBIHIBIK OAICHAMACHI
CaJllaChIHAAFBl  JIONIENAI  TaibIMIayiaapabl
Oinnmipe anansr,

7. OOBEKTIIEpAIH KeHOlp (PU3NKA-XHUMUSIIBIK
KOPCeTKIIITEpiH  aHBIKTAy  YIIIH  HEri3ri
3epTXaHAIBIK  3epTTeYJep IKYpPrizy >KoHE
OJIapJIbIH XUMMSUIBIK KayllCi3Zirt TYpPFbICBIHAH
OHJIIPICTIK >KOHE KOpIIaFraH TaOWFU OpPTaHbIH
KaW-KyWIH Talaai bl

MPEBPAIICHUN  3arpsA3HUTENICH  OKpYKarolen

Cpensl;
4. aHaNMM3UPOBaTh W COOTHOCHTH PHCKU H
CHUCTCMBI 3allIUThI B XUMHYECKOM

IIPOMBILIIEHHOCTH U Ha 00BEKTaX IKOHOMMKH,
paboTa KOTOpPBHIX CBS3aHa C HMCTOYHHKAMH
BO3MOYKHOI'O XUMHUYECKOTO 3apaKeHMsI
OKpY>Karollen Cpeibl;

5. BBIIOJHATH METOJIUYECKHe TpeOoBaHUsA
XUMHYCCKOI'0 SKCIICPUMEHTA B COOTBETCTBUU C
HOPMAaTUBHBIMHU TpeOOBaHUSMM, MpPaBUIAMU
TEXHUKH O€30I1aCHOCTHU, KYJIbTYpbl IMOBEACHUS
B XMMUYECKOH J1abopaTopuy;

6. BBIpaXaTh apryMEHTHPOBAaHHBIC CYKICHHUS B
00J1IaCTH METOJOJIOTUU OO0IIel XUMHUYECKOH
IIOATOTOBKH, MMpEaACTaBIAIOIINC IIPHUMCEPEBI
KPUTHYECKOT'O MBIIIJICHUS;

7. TpOBOAMTH OCHOBHbIE JaOOpAaTOpHBIE
WCCIICIOBAHMSI ISl OTIPENENIeHUs] HEKOTOPBIX
(U3NKO-XUMHUECKUX TOKa3aTeneil 00beKTOB U
aHAJIM3UPOBATh COCTOSHHE MPOW3BOACTBEHHOU
U OKpyXarolllell NPUPOIHBIX Cpel C TOYKU
3pEHHSI UXXUMHUYECKOH Oe30MacHOCTH.

pollutants;

4. analyze and correlate risks and protection
systems in the chemical industry and at
economic facilities whose work is associated
with  sources of possible  chemical
contamination of the environment;

5. to fulfill the methodological requirements
of a chemical experiment in accordance with
regulatory requirements, safety regulations,
and a culture of behavior in a chemical
laboratory;

6. express reasoned judgments in the field of
general chemical preparation methodology,
presenting examples of critical thinking;

7. conduct basic laboratory studies to
determine some physical and chemical
parameters of facilities and analyze the state
of industrial and environmental environments
from the point of view of their chemical
safety.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

3amaHayu OeifopraHuKaJIbIK XHUMHUSHBIH
TEOPHSIIIBIK HETi31epi

TeopeTnueckre OCHOBBI COBPEMEHHOM
HEOpPraHUYECKON XUMHUH

Theoretical foundations of modern inorganic
chemistry

Kypcmuoiy kbickawma mazmynot | Kpamkoe codepircanue kypcal Course summary

Kopmiaran opranblH (pU3UKAIBIK -XUMHUSIIBIK
MpoIeCTepiHiH ~ cumarramacekl.  Kopinaran
OpTaHBIH XHUMHSUIBIK JKOHE  (PU3UKAIBIK-
XUMHUSIIBIK ~ KOPCETKIMTEPIH  AKOJOTHUSIIBIK
HOpManayAblH Heri3ri  (pu3MKa-XUMHUSITBIK
niaManapbl, XUMUSUIBIK JIacTaHy Ke3lHZe
Tabury  OOBEKTUIEepAl  TanjayAblH  aca

XapakTepucTuka (UBUKO-XUMHYECKHIX
MPOLECCOB OKpyKaromen cpeabl. OCHOBHbBIE
(bU3UKO-XUMHYECKHE BCIIMYUHBI
3KOJOTHUYECCKOTO HOpMI/IpOBaHI/IH XUMHUYCCKUX
u (U3UKO-XUMHUYECKUX IOKa3aTelei
OKPYKAIOIIeH Cpebl; BaXKHEUIIHNE MOAXObI U
(I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IG METOAbI aHaJin3a

Characterization of physicochemical environ-
mental processes. The main physicochemical
values of the environmental standardization of
chemical and physicochemical parameters of
the

environment; the most important approaches
and physico-chemical methods for the
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MaHBI3[IbI  TOcUIAepl  MEeH  (PpU3HKaJIBIK-
XUMUSIIBIK dficTepi. ©Op Typiai Taburu oprta
JTMHAMHUKACHIHBIH KaFIaibIH Oaranay.
Kopmaran opra oObekriiepiHiy Qusnka-

IPUPOJHBIX OOBEKTOB TMPU XUMHUYECKOM
3arpsisHeHUU. OIleHKa COCTOSIHUSL JAMHAMUKH
Pa3IMYHBIX MPUPOAHBIX cpeA. MOHUTOPUHT U
METOJIBI  (PU3UKO-XUMHUYECKOTO  KOHTPOJIS

analysis of natural objects during chemical
pollution. As- sessment of the state of the
dynamics of various natural environments.
Monitoring and methods of physical and

XUMHSLIIBIK OakpLIay amicrepi MEH | OOBEKTOB OKPYXKAIOIICH CPEIbL. chemical control of environmen- tal objects.
MOHUTOPHHTI.

Hocmpexkeuzsummepi / [locmpekeusumot/ Postrequisites
AHanmu3uig (bHU3UKa-XUMUSITBIK omicrepi, | PUNKO-XUMHUYECKHUEC METO/IBI anamu3a, | Physico-Chemical Methods of Analysis,

aHAJM3/IH HHCTPYMEHTTIK 9IicTepi

HHCTPYMCHTAJILHBIC MCTObI aHAJIM3a

Instrumental Methods of Analysis

bazoaprama scemexuici / Pykosooumenw npozpammul/ Programme manager

Tynedaea bamkan beucoBHa, Xxumus
FBUIBIMBIHBIH KaHJIUAThI, KaybIMIACTBIPBUIFaH
poeccopIbIH M. a.

TyaebaeBa bamxan bencoBna, kanaunat
XUMHYECKHUX HaYK, U.0. aCCOLIMUPOBAHHBIN
npodeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, acting Associate Professor
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Xumuanvik aknapammeut iz0ey yncaue xcyiieney mexunonozuscst! Texnonozus noucka u CmpyKmypupoeanus Xumuueckou
ungpopmayuul/Technology of Search and Structuring of Chemical Information

OkKy maxcamot | Yueonasn yenn/ Purpose

Marucrpantrapia Xumust OOUbIHINA FHUIBIMU-
TEXHUKAIBIK KOHE FBUIBIMU-TICAArOTMKAIBIK

aKmaparThl OHBIH KOJIEMIHIH KYpPT ecyi
KargaeiHoa — gepbec  i3mey  omicTepiH
KaJIBIITACTBIPY; AJIEMJETI XHUMHUSI OOMBIHINA

FBUTBIMU-TEXHUKAIIBIK aKIapar J>Xy#eci, OHbBI
naiijanany ojicTeMeci Typalbl TYXKbIPhIM

dopMUpOBaHHWE Yy MAarucTpPaHTOB METOIOB
CaMOCTOSTEIILHOI'O MOMCKa Hay4HO-
TEXHHYSCKOM u Hay4YHO-TIEaroruyecKoi
uH(pOpMAllMM 10 XUMHUU B YCJIOBUAX PE3KO
BO3pAaCTaloIIero e¢ o0beMa; Ipej CTaBICHUS O
CHUCTEME HAyYHO-TEXHHUYECKOW WH- (opMaiuu
Mo XUMHM B MHPE, METOIUKH €€

Formation of methods for undergraduates to
independently search for scientific, technical
and scientific-pedagogical information on
chemistry in conditions of its sharply
increasing volume; ideas about the system of
scientific and technical information on
chemistry in the world, methods of its use;

Kacay;, FanmaMIblK VHTepHeT OKemiciHaeri | wucnoib3oBaHus; ymeHud 1mo moucky u | SKills in searching and analytical and synthetic
XUMHSLIIBIK JKOHE [EJarOrMKalblK | aHAJIUTHKO-CHHTECTHYCCKOM nepepaborke | processing of information from chemical and
JICPEKKO3JeP/iH  aKmapaThblH i3y koHe | wuH(pOpMaIMM XHMHYECKHX M memarormueckux | pedagogical sources on the global Internet.
AQHAIMTHUKAIBIK - CHHTCTHKAIBIK OHJCY | HCTOYHUKOB B INI00ajbHOU ceTn MHTepHeT.
JIaF IbUIAPBI.

OKvtmy namuoiceci | Pezynomameul o6yuenus | Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmenusi  Kypca | After successful completion of the course,
olriMaTymbLIap: o0yuarommecst OyayT: students will be:
1. XUMHIBIK ~ aKmapaTThl i31ey koHe | 1. obmamate kpuTmdeckuMm MbinuienueM B | 1. be able to think critically by mastering
KYPBUIBIMIAY OoiipIHIIA 3aMaHayH | o0JacTH BJIAJICHUS coBpemennbiMu | modern  technologies for searching and
TEXHOJIOTUSUIAPbl Urepy calachlHIa CBIHM | TEXHOJOTHMSMHM TIOMCKa M CTpYKTypupoBanus | structuring chemical information;
oiinaii anamgsl; XUMHAYECKON MH(OPMAITUH; 2. predict the behaviour of chemical
2. XUMHSJIBIK ~ aKMaparThl  i37€y  OHe | 2. TNpPOTHO3MPOBAaTh MOBEACHHUE XUMHYECKHX | environments based on a mastery of modern
KYpPbUIBIMIAYIbIH 3amMaHayd | cpel Ha OCHOBe BiageHusi coBpemeHHbiMu | technologies for searching and structuring
TEXHOJIOTUsUIapblHA ~ We 0Oy  HETi3iHJe | TeXHOJOTHMsAMH TIOMCKa W CTpykTypupoBanus | chemical information;
XUMUSUIBIK OPTAaHBIH OPEKETIH O0IDKaIbI; XUMHYECKON NHPOpMAIIny; 3. analyse and correlate risks and protection
3. XMMUSUIBIK ~ aKmapaTThl  i34€y  MeH | 3. aHaliuM3upoBaTh M COOTHOCHUTH pucku u | Systems in the chemical industry and in

KYPBUIBIMIAYBIH 3aMaHayH TEXHOJIOTHUSIAPbIH
MEHrepy HETI3IHJAE XHUMHS OHEPKICIOiHerl
XKOHE SKOHOMHKA O0BEKTITICPIHIET] TOYEeKeNIep

MEH KOpFay OKyHelepiH Tajjay  JKoHe
CAIIBICTBIPAIBI;

4,  HOpPMATUBTIK  TajanTapra,  TEXHHKa
Kayinci3iri epexenepiue, STUKAJIBIK

CHUCTCMBI 3alllUThI B XUMHYECKOMN
IMPOMBINIJIICHHOCTH U HAa 00BEKTaX S3KOHOMHKHU Ha
OCHOBC BIaJICHUA (¢10) BPCMCHHBIMU

TEXHOJIOTHUSIMH TIONCKAa W CTPYKTYPUPOBAHHS
XUMHAYECKON HH(popMaIum;

4. BBIONHATH TPeOOBAaHMS 3aJJaHHOTO TOHMCKA U
CTPYKTYPUPOBAHUSI XUMHUUECKOW MH(pOpMAINK B

economic objects on the basis of mastery of
modern technologies for searching and
structuring chemical information;

4. fulfill the requirements of a given search and
structuring of chemical information in
accordance with regulatory requirements, safety
regulations, ethical imperative;
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UMIICPATUBKE COMiKeC OCEpUIreH XHUMHUSIIBIK
aKImaparThbl i3mey  JKoHe KYpBUIBIMIAY
TaJjanTapblH OPbIHIANIBI;

5. KaXKeTTI aKmaparThl Tajlam €Ty HeTi3iHAe
CBIHU OMJIay MBICAJIIAPbIH YCBHIHATBIH dJicCHaMa

KOHE  HKaJIIIBI XAMUSIIBIK JAMBIHIBIK
cajachIHIArel  JQJIENIl ManibIM/Iay1apIbl
oimipeni;

6. [IOHTIK, FBUIBIMY, Kacioun JKOHE

MeJaroTUKAIBIK cajlaiapAa ©3JiriHeH OiTiM
aITy/IbIH JKeKe KaXKETTUTIKTEPiH KY3€ere achlpyra
JANBIHBIFBIH KOPCETE/I.

COOTBETCTBHUH C HOPMATHBHBIMU TPEOOBAHHIMH,
MpaBWJIAMU TEXHHUKU OE30MACHOCTH, dTUYCCKHM
HMITEPATHBOM;

5. BBIpaKaTh apryMEHTUPOBAHHBIC CYKICHHS B
00JIaCTH METOJOJOTHM M OOIIEeH XHUMHUYECKOM
IMOJITOTOBKH, MIPEICTABIISIFOIIHE MIPUMEPHI
KPUTHUYECKOIO MBIIUICHHUS, Ha OCHOBE IIOHMCKA
Heo0X0IMMO HH(DOPMALIHH;

6. ICMOHCTPHPOBATh TOTOBHOCTh PEaIM30BbIBATH
JUYHBbIE TMOTPeOHOCTH C€aMOOOpa3OBaHUSA B
NPEIMETHOW,  HAY4YHOW, NPOPECCHOHATHHO-
IeJaroru4eckoi 00IacTsx.

5. express reasoned judgments in the field of
methodology and general chemical training,
presenting examples of critical thinking, based
on the search for necessary information;

6. demonstrate readiness to realise personal
needs of self-education in subject, scientific,
professional and pedagogical fields.

Kypcmuiy kpickawa mazmynot | Kpamxoe codepacanue Kypcal Course summary

onemueri koHe KP-marel  XuMUS  KOHE
XUMUSUIBIK OUTIM Typalibl FBUIBIMH aKmapar
Ke3ziepl. XHMUSAIBIK aKHapaTThlH  HET13ri
IOCTYpNi  Ke3AepiHiH kiktenyl. CaHIBIK
aKIaparThl YChIHY, CaKTay, eHjaey. MHTepHeT
KENMCiHAe  KYMBIC  IcTeyre  apHaliFaH
OarmapiaMaliblk  KaMTamachis ery. OHJaiH
XUMHUSUIBIK ~ akmapaT. Xumus — OOHBIHIIA
FBUIBIMH-TEXHUKANIBIK ~ JKOHE  QMICTEMEIIIK
AKmapat *oHe OHBHI 1311ey onicteMeci. Komimri
JKOHE MaMaHIaHIbIPbUTFaH i3ney
MalIMHAIapbIHAA JKOHE MOTIMETTEp
0a3achlH/Ia )KYMBIC ICTEY.

Hcrounnkn HaydHOW MH(OPMAIMH IO XUMHH H
XUMUYecKkoMy oOpa3oBanuto B mupe u PK.

Knaccugukamuss OCHOBHBIX — TpPaJMIIMOHHBIX
HCTOYHHUKOB XUMUYECKOH uHpOpMaLnu.
[lpencraBnenne,  xpaHeHHe,  mepepaboTKa
ugpoBoi uHpOpMaLUu. ITporpammHoOe

obOecnieueHue ansg paboTtel B cetu HHTepHeT.
OmnunaitH  xumuueckas uHpopmanus. Hayuno-
TEXHHUYECKasad U MCETOAUYCCKas I/IH(bOpMaIII/ISI 110
XMMHU M MeETOAMKa ee Imoucka. Pabora B
OOBIYHBIX H CIICUAIM3UPOBAHHBIX IMOHMCKOBBIX
MallgHax 1 6a3ax JaHHBIX.

Sources of scientific information on chemistry
and chemical education in the world and RK.
Classification of the main traditional sources
of chemical information. Presentation, storage,
pro- cessing of digital information. Software
for working on the Internet. Online chemical
information.  Scientific,  technical and
methodical information on chemistry and the
methodology of its search. Work in
conventional and specialized search engines
and databases.

Hocmpexeusummepi / [locmpexeusumuwl/ Postrequisites

MaFI/ICTpaHTTBIH FBIJIBIMU-3CPTTCY KYMbIChI

Hayuno-uccienoBarenbckas paboTa Maru-
CTpaHTa

Research work of a master student

bazoapnama

acemexutici / Pykoeooumens npozpammul/ Programme manager

Tyneb6aeBa bamxan beucoBHa, xumus
FBUIBIMBIHBIH KaHIUAAThl, KAybIMIACTBIPBLIFAH
npodeccop b

TyaedaeBa bamxan bencoBna, kanauaat

XUMHUYECKHUX HayK, aCCOLIMUPOBAHHBIN Mpodeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor
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2. 2 OKY *KbUIbIHA APHAJIFAH YJIEKTUBTIK MOHAep / DJIeKTUBHBIE TUCHUILUIMHBI 1715 2 roga o0y4yenus/ Elective courses for

year 2

Ananumukanvlk xumusanoity manoaimannt 6oimoepil Hzopannsie znasvt anarumuuecxou xumuul Selected Chapters of Analytical Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

bip Me3ruine Oacekenec
peaKIusIIapIbIH KATBICYBIMEH
NPOTOHAAHY/IBIH, KCIICHICHY/IIH, TOTBIFY -
TOTBIKCBI3JAHYJBIH ~ JKOHE  TYHABIPYIBIH
KYpACNi peal XHUMHSUIBIK IPOIECTEPiHIH
TeTe-TeHIIK KYHi MEH MeXaHH3MEpi Typajibl
O1J1iM KYHECIH KAJBINTACTHIPY.

KYpPETiH

CdopmupoBathb CUCTEMY 3HAHUM 0
PAaBHOBECHOM COCTOSIHUM U MEXaHU3Max
CIIOXKHBIX pPEaTbHBIX XUMHUYECKHX MPOIIECCOB
MIPOTOHU3AIINH, KOMILJIEKCOOOpa30BaHMUA,
OKHCJICHUS- BOCCTAHOBJICHUS M OCaXJCHUS C
y4acTHEM  OJHOBPEMEHHO  IMPOTEKAIOIIUX
KOHKYPUPYIOIIUX PEaKIU.

To form a system of knowledge about the
equilibrium state and mechanisms of complex
real chemical processes of protonation,
complexation, oxidation-reduction and
precipitation with simultaneous competing
reactions.

namuceci | Pesynomamot o0yuenus | Learning outcomes

OKbimy
Kypcrbl CcoTTI asgsKTaraHHaH KeHin
oitiManymbLiap:
1. peakiusi mapThiHa OAMIAHBICTHI TEOPHUSIIBIK
OutiMaepiH  OeNILEKTEepAIH  JKaraailapblH
ecenTteyae KoiaaHabl,
2. Tene-TEHIIK JKar JabIHIarbl pH
KOHIICHTPAIUSCHIH, Tene-TeHIIK

KOHCTAHTAChIH, JAUCCOLMALMSIHBI, EPITIITIKTI,
KOMIUIEKC TY31IyiH ecenTei anaisl,
3. HaKTbhl XHUMHUSJIBIK €cenTepil
KOJAMIBIoNICTEP i TAaHAal anajbl;

4. TaHmanFaH aHANW3 OJICTEpIH HETi3aeye
TEOPUSIIBIK OLTIMAEPIH KOJIJaHAIbI.

nienryre

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. mpuMeHSTh TEOpeTHYeCKHe 3HAHUS IS
pacye€ToB COCTOSAHUA YaCTUI] B 3aBUCUMOCTHU

3aBeplIeHHs  Kypca

OT YCJIOBUH;

2. paccuUMTHIBATH pH PaBHOBECHBIE
KOHIIEHTpAllUM, KOHCTAaHThl  PaBHOBECH,
JUCCOLMALINH, pPacTBOPUMOCTH.

KOMILIEKCOOOpa30BaHUs;

3. BBIOMpATh aJeKBaTHBIA METOJ pEIICHUS
KOHKPETHOW XMMHUYECKOH 3a/1a4H;

4. UCNONB30BaTh TEOPETUYECKUE 3HAHUS IS
000CHOBaHUs BbIOOpA.

After successful completion of the course,
students will be:

1. apply theoretical knowledge to calculate
particle states depending on conditions;

2. calculate pH equilibrium concentrations,
equilibrium constants, dissociation, solubility;

3. to choose an adequate method of solving a
concrete chemical problem;

4. use theoretical knowledge to justify the
choice.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

3amaHayu OelopraHuKaIbIK
TEOPHSUIBIK HET13/1epi

XHUMUSAHBIH

Teopetnueckue OCHOBBI
HEOPraHWYECKOW XUMUU

COBPEMEHHOM

Theoretical Foundations of Modern Inorganic
Chemistry

Kypcmuoiy kbickawma mazmynot | Kpamkoe codeporcanue kypcal Course summary

Epitianinepaeri HOHJIBIK Tele-TEH K.
AHanUTUKANBIK ~ XUMHAJA  KOJJIAHBUIATHIH
HETI3r XUMMSUIBIK TEOpHslap MEH 3aHJap.

HNonusie paBHOBecusi B pactBopax. OCHOBHbBIE
XUMHYECKHE TEOPUU U 3aKOHBI MPUMEHSEMbIC
B AHAJIUTHUYECKOM XUMHH. | OMOreHHLIE

lonic equilibria in solutions. Basic chemical
the- ories and laws applied in analytical
chemistry. Homogeneous reactions in aqueous
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CyJbl epiTiHAUIEpAETI TOMOTEH I peaKusiiap.
bpencren-Jloypu  TeopusCHl  TYPFBICBIHAH
THJIPOIIH31 KapacTeIpy. KhIIKbUIIBIK-
Heriznik tutpiey. Cycbl3 epiTiHAiepaeri

peakiuu B BOJHBIX pacTBopax. ['maponus c
TOUYKM 3peHusi Tteopuu bpencrena-Jloypu.
Kucnorno-ocHoBHoe TUTPOBAHUE.
[IpoTtonuTuyeckue paBHOBECHS B HEBOJIHBIX

solutions. Hydrolysis from the point of view
of the Brensted-Lowry theory. Acid-base
titration. Protolytic equilibria in non-aqueous
solutions. Equilibria in solutions of poorly

OPOTOJIMTTIK ~ TEme-TeHMIK. A3  epuTiH | pacTtBopax. PaBHoBecuss B pactBopax | soluble compounds. Application of the
KOCBUIBICTAp ~ epITIHAICIHAErT Teme-TeHMIK. | MalopacTBOPUMBIX coenuHenuil. [Ipumenenne | deposition reaction in  gravimetry and
TyHABIDY peakIUACHIHBIH T'PaBUMETPHsA | peakmud OcaxaeHuss B rpasumerpur  u | titrimetry. Equilibrium in solutions of coor-
KOHE TUTPUMETPUSIA KOJIaHBUTYBI. | TUTpUMeTpuu. PaBHOBecus B pactBopax | dination compounds. Complexometry.
KoopauHanusisk KOCBUIBICTAp KOOPAMHAIIMOHHBIX COEIUHEHMUIA. Equilibrium during the course of redox
epiTiHIiciHaeT] terne-reHaik. | Komruiekconomerpusi.  PaBHoBecuss  npu | processes. Calculations of standard half-
KomrutekconomeTpusi. TOTBIFY-TOTBIKCHI3aHY [POTEKAHUH OKUCIIUTENBHO- reaction potentials. Redox reactions, their
npouectepinaeri  Teme-teHuik. JKapTeutaii | BoccTaHOBHTENBHBIX — mporieccoB. Pacuerst | application in titrimetry and calculations.
peaKIsIapabIH CTaHAAPTTHIK | CTAHAAPTHBIX TOTCHIHAJIOB MOJYPEAKIIHH.
HOTEHITHAIIAPBIH ecernTey. Torery- | OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
TOTBIKCBI3IAHY  pEaKIHsIapbl,  OJNAPIBIH | WX IPUMCHEHHE B THTPUMETPUHU U PACUCTHI.
TUTPUMETPHSIA KOJIJIaHBLTYBI,
ecenrteynepi.

bazoaprama rcemexwici / Pykosooumenwv npozpammul/ Programme manager
Tyneoaesa bamkan bBeuncoBHa, xwumus | Tyne6aeBa bamkan bencoBna, kanauaat Tulebaeva Balzhan Beisovna, Candidate of

FBUJIBIMBIHBIH, KaHAWJAATBI, KaybIMAACTHIPbLIFaH
npodeccopb

XUMHNYCCKUX HAYK, aCCOIII/II/IpOBaHHI)II\/'I
npodeccop

Chemical Sciences, Associate Professor
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Ananumukanvlk xumusanoviyy meopuanslx, Hezizoepil Teopemuueckue ocnoswvt ananumuueckoil xumuul/Theoretical Bases of Analytical Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

XUMUSIIBIK MPOIIECTEPIIH Heri3ri
3aHIBUIBIKTAphl Typasibl KyHeni Oimimaepin
KaJIBIITACTBIPY JKOHE  MaruCTPaHTTapJbIH
YKl XUMUSUTBIK OUTIM JICHTeiIepiH ofaH
opi mampity. CanaiblK JKOHE CaHIBIK aHAIU3

dopMUpOBaHHE CHCTEMHBIX 3HAHUH 0a30BBIX
3aKOHOMEPHOCTEH XHUMHUYECKUX IPOLECCOB U
JajdbHEHIee  pa3BUTHE  OOIMIEXUMHYECKOU
MOATOTOBKM Ma  TUCTpaHTa.  YTIIyOWTb,
pacIIMpUTh U PA3BUTh OCHOBHBIC ITOHSATHS,

The goal is to form a system of knowledge of
the basic laws of chemical processes and
further develop the General chemical training
of a master's student. To deepen, expand and
develop the basic concepts obtained from the

KypCTapblHaH aJlFaH HEri3ri TYCIHIKTEpAi | MOJydeHHble M3 KypCOB KadecTBeHHoro u | courses of qualitative and quantitative

TEpEHJIETY, KCHEUTY  JKOHE JTAMBITY. KOJIMYECTBEHHOTO aHaJIN3a. OOyuuTh analysis. Teach the most important chemical

AHanu3iiH ~ aca  MaHbBI3Abl  XUMHSJIBIK | HamOoyiee BaKHBIM XHMHUYeckuMm Mmerto- mam | analysis methods and their application in

ONICTEpiH  JKOHE  oylapJbl  KOWBUIFAaH | aHaJW3a W BO3MOXKHOCTSAM WX TmpuMeHeHus | Solving tasks.

Macenenep i IIEIIy; e KOJIZIaHy | MpPUPENIEHUH TOCTABICHHBIX 3a/a4.

MYMKIHIIUTIKTepiHE YHPETY.

Oxvimy nomuoiceci | Pezyiomameut o0yuenusn | Learning outcomes

Kypcrbl coTTi asgKTaraHHAH keiiin | ITociie  ycmemHoro 3aBepmienusi  kypca | After successful completion of the course,
olriMasymbLIap: odyuaromuecst OyayT: students will be:
1. peaxius mapThiHa OalIaHBICTBI TEOPUSUTBIK | 1. mpuMeHsaTh Teopetwyeckue 3Hanus Juis | 1. apply theoretical knowledge to calculate
OimimMzepiH  OeNIIEKTepAiH  KaFmailylapplH | pacueToB COCTOSHHS 4YacTHIl B 3aBHcMMOCTH OT | particle states depending on conditions;
ecernTey/ie KOIaHaIbl; YCIIOBHIA; 2. calculate pH equilibrium concentrations,
2. Terne-TeHIIK JKAF TANbIHIAF bl pH | 2. paccUYMTHIBATH pH paBHOBecHbIe | equilibrium constants, dissociation, solubility;
KOHIIEHTPAIUSCHIH, Tee-TeHIIK | KOHIIEHTPAIIUH, KOHCTaHTBI paBHoBecus, | 3. select an adequate method for solving a
KOHCTAHTAaChIH, JMCCOLUALMSIHBI, EpPIriIlTIKTI, | JUCCOLHUAIINH, pactBopumoctH. | particular chemical problem;

KOMIUIEKCTY31TyiH ecenTei anaisl,
3. HaKThl XUMHUSUIBIK €cenTepi
KOJIAMIIBI 9ICTepl TaHIall amy;

4. TaHgaNFaH aHAJIW3 OMICTEPIH HETI3/eyae
TEOPUSIIBIK OLTIMAEPIH KOJIJaHAbI.

nienryre

KOMILJIEKCOOOpa30BaHuUs;

3. BbIOMpaTh aJEKBATHBIM METOJ pelIeHus
KOHKPETHOU XMMHUYECKOH 3a]1a4y;

4. WCIIONB30BATH TEOPETUYECKHE 3HAHUS IS
000CHOBaHHUs BBIOOpA.

4. use theoretical knowledge to justify thechoice

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

3aMaHayH KaJIbl XUMUS

| CoBpemenHas o6uias XuMus

| Modern General Chemistry

Kypcmuviy kvickauwia mazmynot / Kpamxkoe cooepacanue kypca/ Course summary

3aMaHayH AHAJIUTUKAJIBIK XUMUAHBIH
TEOPHSITBIK Heriznepi JKOHE oJIapabl
MpaKTUKazaa KOJIIaHy. AHaIUTHKAIILIK

XUMUSAHBIH  METOAOJJIOTIUAJIBIK Mecenenepi.

Teoperuueckue OCHOBBI COBPEMEHHO
AHAIUTUYECKOM XUMHUU U NPUMEHEHHE HUX B
[IPaKTUYECKON JEeATEIIbHOCTH.
Meto010rn4ecKue BONPOCHl AaHATUTUYECKOMN

Theoretical ~ foundations of modern
analytical chemistry and their application in
practice. Methodological issues of analytical
chemistry. Structure of modern analytical
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3amaHayu aHATUTUKAJIBIK XUMUSHBIH
KYPBUIBIMBI. AHQJIMTHKAIBIK XUMHUS O/IICTEPI.
XUMUATBIK aHAIU3[1 KOJJAHYJbIH MAaHBI3HI.
MonekynapabIK aHaJIn3. 3arTapbl
KOHIIGHTpJICY  JKOHE  OONyIiH Kbl
npunnunrepi. KoHueHTpney xoHe OenymiH
(UBUKATBIK KOHE HETI3T1 XUMUSIIBIK SiCTEPI.
3aMaHayl SMHUCCHSUIIBIK CIIEKTPOCKOIHSHBIH
TEOPUSIIBIK Herizzaepi KOHE OHBIH
MPAKTHUKATBIK KOJITaHBLTYBI.
DIIeKTPOMAarHUTTIK COyJIeHIH CIHIpiTYi.
ATOMIBIK-a0COPOIMSIIBIK CHEKTPIIK aHAIIN3.
Macc-creKTpoMeTpUsHbIH TEOPUSIIBIK,
Heriznepi.  XpomartorpagusuiblK — aHaIu3
OMICIHIH TEOPHSUIBIK HETI3/epl JKOHE OHBIH
NPAKTUKAIBIK ~ KOJNJAHBUIYBl. ©Op  Typdil
OMICTepAIH XUMHSUIBIK 3€pTTeyle, OKBITY
YPAICIHAE  JKOHE  9p  TYpJal  eHJIpiC
casiaJapbIH/a KOJ/IaHy MYMKIHIIUTIKTEPI.

XUMUHU. Crpyktypa COBPEMEHHOM
aHAJINTUYECKON XUMUH. Metonasl
aHAJIMTUYECKOM XHMUH. 3HaucHUE
HCIIOIL30BaHUS XHMUYECKOr0 aHaIm3a.

Mounekynsapubiii  aHanu3. OOImMe TPUHITUIIBI
pa3fesieHuss U KOHLIEHTPUPOBAHUS BEILECTB.
OcHoBHBIE  XUMHYECKME U  (pu3uveckue
METOJIbl Ppa3/eleHUs] U KOHLIEHTPUPOBAHMSL.
Teopernueckue OCHOBBI COBPEMEHHOM
OMUCCHOHHOMN CIIEKTPOCKOIIUH u ee
npakTuueckoe npumeHeHue. Ilormomenue
AIIEKTPOMAarHUTHOTO  U3Iy4eHUs. ATOMHO-
a0COpOLIMOHHBIA  CIEKTPAJIbHBIN  aHANU3.
TeopeTnueckre OCHOBBI Macc-CIIEKTPOMETPHH.
Teopernueckue OCHOBBI Xpomarorpa-
¢uyeckoro  MeToJa  aHauM3a M €ro
[IPAKTUYECKOE NpUMEHEHHe. Bo3Mok- HOCTH
UCIIOJIb30BAaHUsl  pa3jMYHbIX  METOJOB B
XUMHUYECKHX HCCIEIOBAHUSX, B Yy4eOHOM
mporecce " B DPa3HBIX OTpacisx
IPOMBIIIJIEHHOCTH.

chemistry. Methods of analytical chemistry.
The wvalue of using chemical analysis.
Molecular analysis. General principles of
separation and concentration of substances.
Basic chemical and physical methods of
separation and concentration. Theoretical
foundations of modern emission spectroscopy
and its practical application. Absorption of
electromagnetic radiation. Atomic absorption
spectral analysis. Theoretical foundations of
mass spectrometry. Theoretical foundations of
the chromatographic method of analysis and
its practical application. Possibilities of using
different methods in chemical research, in the
educational process, and in different
industries.

bazoaprama rcemexwici / Pykosooumensv npozpammul/ Programme manager

Tyneb6aeBa bamxkan beucoBHa, xumus
FBUJIBIMBIHBIH, KaHAWJATBI, KaybIMAACTBIPBLIFaH
npodeccop b

TyaebaeBa bamxan bencoBna, kannuaat
XUMHUYCCKUX HaYK, aCCOHHHpOBaHHBIﬁ
npodeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor
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Japinik ocimoikmep xumusacol/ Xumus nexapcmeennsix pacmenun/Chemistry of Medicinal Plants

OKy maxcamut | Yueonasn yenv/ Purpose

MatepuaniblK OJEMHIH OpTYPJUIIrT MeH
KYPZEJUTiri, OHbIH ©3apa OaillaHBICHl TYpajbl
TTYPBIC uaesyIapAbpl  KaJBIITACTHIPY,
CUKBIPIIBLIAPIbI TOPUTIK  ©CIMIIKTEp
XUMUSCBIHBIH Ka3ipri mpoOiemMaiapbiMeH,

o/licTepiMeH JKoHE OarbITTapbIMEH TAHBICTHIPY

CcdopmupoBaTh NpaBUIbHBIE NPEACTABIECHUS O
MHOTroo0pa3suu M CJIO0XKHOCTH MaTepualbHOTO
MHpa, €ro  B3aUMOCBA3SX,  IIO3HAKOMMTH
MarucCTpanToB € COBPEMCHHBLIMU HpO6HeMaMI/I,
METOJlaMHU u HalpaBICHUSIMU XUMHH
JICKapCTBEHHBIX PACTEHUN

To develop a proper understanding of the
diversity and complexity of the material
world and its interrelationships, to acquaint
undergraduates with modern problems,
methods and trends in medicinal plant
chemistry.

Oxvimy namuorceci | Pesynomamut 06yuenus | Learningout

comes

Kypcersl coTTI asiIKTaraHHaH KeiliH
OimiManymbLIap:

1. nmopimik OCIMIIKTEpPIiH Ka3ipri XUMUSCHI
cajaJlapblHBIH ~ Ipreji  JKoHe  3aMaHayu

MoceJIeNIepiHiH TEOPHSITBIK-
olliCHAaMaJIBIK ~HETi3Jepl  cajachblHAa  IIKIp
oinnipeni;

2. popimik ecimuikrepai TammaynbiH Qusnka-
XUMUSUIBIK  QMICTEpIMEH OMNepanus >KacayblH
MOH1 MEH epeKIIe epeKIIeNIKTepiH aHbIKTAlIbI;
3. (U3MKA-XUMUSUTBIK JKOHE OMOXHMHUSITBIK
Kylienep TYPAKTBUIBIFBIHBIH ©3€eKTI
Macesenepi OOWbIHIIA MIKIp OUIAIpY, ASPULIIK
OCIMJIIKTEPAIH (bu3HUKa-XUMUSIIBIK;
OMOXUMUSIIBIK ~ KOPCETKIIITEPiH Oaranay
[IapTTaphbl Typajbl TYCIHIK Oepeni;

4, TOPUTIK OCIMIIKTEP/Il (hbU3UKAITBIK-
XUMISUIBIK ~ JKOHE ~ OMOXUMHSUIBIK  Tajjaay
a0 IBIKTAPBIHBIH KYMBICHIH KAMTaMachI3 €Ty,

5. CBIPTKBI aKMapaTThl CHIHU JKOHE KPEaTHBTI
KaObUIIai OTBIPHITI, HHHOBAIMSUIBIK OHIIAY/IbI
KepceTei,

6. JOpUTIK  OCIMIIKTED KOCBUIBICTAPBIHBIH
OpTYpAi  TONTapblH  OHIIPYAIH,  AIYAbIH,
CaKTayAbIH JKOHE KOJIIAHYIBIH OHOXHMUSIIBIK

IMocsie  ycnmemHoOro  3aBeplieHHsl  Kypca
odyuyawmmecs OyayT:

1. BbIpakaTh CyXJI€HHUS B 00JIaCTU TEOPETHKO-
METOA0JI0TNYECKMEOCHOBBI(DYHIAMEHTAIbHBIX U
COBPEMEHHBIX TPO0JIeM OTpaciell COBPEMEHHOM
XMMUH JIEKAPCTBEHHBIX pacTeHUI;

2. ompenensiTb OTJIWYHUTENBHBIE OCOOCHHOCTH
ONepHUpOBaHUs (PUZUKO-XUMHUECKUMH METO/IaMHU
AHaJIM3a JEKApCTBEHHBIX PACTEHUN;

3. BBIpaXaThb CYXIEHHS 1O aKTyaJbHBIM
po0OsieMaM cTaOUIbHOCTH (PU3UKO-XUMUYECKUX U
OMOXMMHUYECKUX  CHCTEM,  KOMMEHTHpPOBATb
YCIIOBHS ~ OLEHUBAHHA  (U3NKO-XUMHYECKHX,
OMOXMMHUYECKUX IOKa3aTele JeKapCTBEHHBIX
pacTeHu;

4. obecneunBaTh paboOTy 000pynOBaHUS (PU3HKO-
XUMHYECKOTO W OMOXMMHYECKOTO  aHajm3a
JIEKapCTBEHHBIX PACTCHUA;

5. JIEMOHCTPHPOBATH MHHOBAI[IOHHOE
MBIIIEHHE,  KPUTUYECKH u KpEeaTuBHO
BOCIIPHHHUMAs BHEIITHIOK HH(OPMAITHIO;

6. aHAJIM3MPOBaTh NPOLECCHl OMOXMMHUYECKHX
LIUKJIOB NPOU3BOJCTBA, U3BJICUYEHUS, XPAaHEHUS U
OPUMEHEHHUS  pPa3HbIX  TPYNIl  COEAWHEHHH
JIEKaPCTBEHHBIX PACTECHMIA;

After successful completion of the course,
students will be:

1. to express judgement on the theoretical and
methodological basis of fundamental and
con- temporary problems of modern
medicinal plant chemistry;

2. Understand the essence and distinctive
features of the operation of physical-chemical
methods ofanalysis of medicinal plants;

3. to express a judgement on topical problems
of stability of physicochemical and
biochemical systems, to comment on
conditions of estimation of physicochemical,
biochemical parameters of medicinal plants;

4. to operate the equipment for physico-
chemical and biochemical analysis of
medicinal plants;

5. to demonstrate innovative thinking,
critically and creatively perceiving external
information;

6. to analyse the processes of biochemical
cycles of production, extraction, storage and
use of different groups of compounds of
medicinal plants;

7. interact professionally in the design and
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IUKJIJICPiHIH MPOIECTEPIH TATANIBI;

7. 3epTTey KbI3METIH jko0ajay >KoHE icKe
acelpy OapbIChIHIA KOCiOM e3apa iC-KUMBLI
’Kacampl

7. JICMOHCTPUPOBAThH HaBBIKU
camMo00pa3zoBaTeIbHOM, WHHOBAITMOHHOM,
TBOPYECKON HAYYHO-TPUKIIAIHON AESTSIBHOCTH.

implementation of research activities;

8. to possess the skills of self-education,
innovation, creative scientific-applied
activity.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

OpraHuKaibIK PeakIuAIapblH Mexanu3Maepi | MexaHu3Mbl OpraHHuecKHX PeaKiuii

| Organic Reaction Mechanisms

Kypcmoiy Kbickawa mazmynut / Kpamkoe cooepncanue kypca/ Course summary

Taburu KOCBUTBICTAPIBIH JKeKeJIereH
TONTAPBIH AHBIKTAY, JKIKTENyi, (pU3UKaIbIK-
XAMUSIIBIK KacHueTTepi, colikecTeHIpy
omicTepi, camaiblK XOHE CaHIBIK aHBIKTAY.
OciMaik  MUWKI3aTBIH  Talngay  Ke3iHae
OMOJNOTUSUIBIK  O€NICeHl 3aTTapabl 3epTTey
omicrepi. Kpickarmra CHUTIATTaMachl,
KAacHeTTepi, OCIMIIK oNeMiHIe Tapalysl,
JTOPUTIK IIHMKI3aTTaH OUOJIOTHSIIBIK OeNCceH/Il
Kocmajapabsl  Oenmy  Tocunnmepi.  TaOuru
KOCBUIBICTAP/IBIH JKEKEe TOINTaphl OOWBIHINA
TEOpPHUSIIBIK Oi7iM, OHBIH IMIIHAE OJap/IbIH
AHBIKTaMAachl, KIKTETy1, (bu3HKaIbIK-
XUMMSUIBIK ~ KacHeTTepi, colikecTeHaiIpy
SmICTEPi, camnajblK JKOHE CAaHJBIK aHBIKTAyJap
dKoHe T. O. OCIMAIK UIMKI3aThIH Talujay
Ke31HJle¢ OWOJOTUSIUIBIK OCJICeHl 3aTTap.Ibl
3epTTey 9/IiCTePiH MEHTEPY.

W3yueHnne OTAEIBHBIX TPYNI  MPHPOJIHBIX
COeNMMHEHUH, BKIIOYas WX  OINpeelicHHE,
KJIaCCU(UKALUIO, (U3UKO-XUMHUYECKHUE
CBOMCTBA, METOJIBI UIeHTH(UKAIINY,
Ka4yeCTBEHHOTO u KOJINYECTBEHHOTO
OIpeIeICHUSI. Mertozpb1 UCCIICJOBAaHHS

OMOJIOrMYECKH AKTUBHBIX BEIIECTB IPU aHAJIU3€E
PacTUTEIHHOTO CBIPBSL. Kpatkas
XapaKTepUCTHKA, CBOWCTBA, pacHpOCTpaHEHUE
B PACTUTEIBHOM MHpE, CIOCOOBI BBIJEICHUS

OMOJIOTMYECKH  aKTUBHBIX  COCIWHEHHWH W3
JIEKApCTBEHHOT'O ChIpbs. TeopeTuuecknue 3HaHUs
o OTIEITBHBIM rpyrmnmam MIPUPOTHBIX
COEJMHEHUI, BKJIIOYas HUX  OIpeJeNeHue,
KJIaCCU(UKALUIO, (hU3UKO-XMMHUECKHE
CBOWCTBa, METObI UACHTUDUKALIH,
Ka4yeCTBEHHOTO M KOJHYECTBEHHOTO OIpele-
nmeaus u  T.4.  OBiageHue  MeTonaMu
MCCTIETOBAHHS OHMOJIOTHYECKH AKTHUBHBIX

BCIHICCTB NPHU aHAJIN3C PACTUTCILHOI'O ChIPbA.

The study of individual groups of natural
compounds, including their determination,
classification, physico-chemical properties,
methods of identification, qualitative and
quantitative determination. Research
methods for biologically active substances
in the analysis of plant materials. Brief
description, properties, distribution in the
plant world, methods for isolating
biologically active compounds  from
medicinal raw  materials. Theoretical
knowledge of individual groups of natural
compounds, including their determination,
classification, physicochemical properties,
methods of identification, qualitative and
quantitative determination, etc. Mastering
the methods of studying biologically active
substances in the analysis of plant materials.

Hocmpexkeusummepi / [locmpekeusumol/ Postrequisites

MaFI/ICTpaHTTBIH FBIJIBIMU-3CPTTCY KYMbIChI

Hayuno-uccienoBarenbckas paboTa Maru-
CTpaHTa

Research work of a master student

bazoaprama scemexuiici / Pykosooumens npozpammul/ Programme manager

Tyneb6aeBa bamxan beucoBHa, xumusd
FBUIBIMBIHBIH KaHJUAThl, KaybIMJACTBhIPbUIFaH
npodeccopbl

JapubaeBa CeBapa AHBapKbI3bl, MATUCTP
€CTECTBEHHBIX HayK, IPENoaBaTeb

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer
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3amanayu pumoxumusnlCoépemennasn pumoxumus/Modern Phytochemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Joputik eCIMIIKTEPAIH XUMHUSIBIK KypaMmbl,
OMONIOTUSIBIK ~ O€JICeHII  KOCBUIBICTapibl
aHBIKTAy OJICTEepl JKOHE OJIapJbIH aJaMra

(-DOpMI/IpOBaHI/Ie 3HAaHUM 0 XMMHYECKOM COCTaBeE
JICKApCTBCHHBIX paCTeHHﬁ, METOJaxX
OIMpeCACIICHUA OuoIOornyecKu AKTHBHBIX

To form correct ideas about the diversity and
complexity of the material world, the highest
forms of which are built from organic

(GU3MONIOTHSITBIK ~ 9cepi  Typajibl  OUTIMII | COelMHEHW# u uX (Pu3Mo-JIOrMYecKoM JeicTBiM | Compounds, to acquaint undergraduates with
MaruCTpaHTTapaa KalbIITaCThIPY. Ha YeJIoBEKa. modern problems, methods and directions
of organic chemistry.
Oxbimy namuorceci | Pesynomamut 06yuenus [ Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmenusi  Kypca | After successful completion of the course,
olTiMasymbLIap: obyuvarommecst OyayT: students will be:

1. onmemHiH TyTac O€WHECIH KaJbBINTACTHIPY
MakKcaThlH/Ia MEKTENTEerlT XUMHUS KYpPCHIHBIH
Ma3MyHbI MEH 3KOJIoTHs, (apMaKoIOrHs,
MEIHIIMHA apachlHIAFbl OalIaHBICTHI JKY3€re
acelpy  YIIH BHOXUMHSHBIH  TEOPHSIIBIK
HEeT13/1epiH MeHrepesi;

2. (UTOXUMUSUIBIK OUTIM MEH MPaKTUKAIBIK
JIa¥ IbLTAp /bl Kocion KBI3METTE J)KoHE
KYHJIETIIKT1 OMipJie KOJIJIaHAbI;

3. eciMIiK eHIMIEpiHiH (PU3UKa-XUMUSITIBIK,
OMOXUMMSUIBIK ~ KOPCETKIIITEPIHIH  ©3€KTIl
Mocenenepi OoMbIHIIA MiKip Olnaipeni;

4. eciMAIK OHIMAEpIHIH KOPCETKIIITepiH
(UBUKABIK-XUMUSITBIK ~ JKOHE OHMOXUMUSIIBIK
Tanmay a0 TBIKTAPBIHBIH YKYMBICBIH
KaMTaMachI3 €Teli;

5. HHHOBAIMSUTBIK OMJIAY bl KOpCeTe i,

6. MHHOBAIMSUIBIK MPOIIECTEP Il TAIIANIbI;

7. MHHOBAIMSUIBIK KBI3METTI jkoOajay >KOHE
icke acelpy OapbIChIHIa 63apa 1C-KUMbLI
>Kacaupl,

8. MarepuanAbIK QJEMHIH OpTYPJIUIrT MeH
Kypaenutiri, OUTOXUMHUS OarbITTaphl TYypasbl

1. neMoHCTpUpOBaTh BiaJIEHUE TEOPETUUECKUMHU
OCHOBAaMU (PUTOXUMHUM JJIs  OCYIIECTBIICHUS
CBA3U COACPKaHMs IIKOJBHOIO Kypca XHMHH C

9KOJIOTHEH, (apMakojorueld, MEAUIIMHON B
nensix  (GOopMUPOBAHUS  LETOCTHOW  KapTHUHBI
MUDA;

2. TpUMEHATh (UTOXMMHUYECKHE 3HAHUS U
MPAaKTUYECKHEe YMEHHMs B MpodecCHOHATbHON
JEATEIBHOCTH U B IIOBCETHEBHOW JKN3HU;

3. BBIpaXaThb CYXICHHMS 10 aKTyaJIbHBIM
npoGiemMam (U3UKO-XMMHUYECKUX,
OMOXMMHUYECKUX TIOKa3aTesled  pacTUTEIbHOMN
IPOJTYKIIH;

4. obecrieunBath paboTy 000pynOBaHUS (PUIUKO-
XUMHAYECKOTO " OMOXHMHUYECKOTO
aHaJM3anoKas3areiael pacTUTEIbHON NPOIYKIINY;
5. JIEMOHCTPHPOBATH WHHOBAIMOHHOE
MBIILIUIEHUE;

6 aHATM3MPOBATh MHHOBAIMOHHBIE TIPOIIECCHI;

7. B3aMMOJIEHCTBOBaTh B XO/€ MPOEKTUPOBAHUS
Mpean3aliy HHHOBAIIMOHHOM AEATeIbHOCTH;

8. mepenmaBaTh NpPaBUIbHBIC NPEACTABICHUS O
MHOT000pa3siy M CIOKHOCTH MaTE€pPHAIbHOTO

1. Demonstrate  proficiency in  the
theoretical foundations of phytochemistry to
link the content

of a school chemistry course with
ecology, pharmacology, medicine in order to
form a holistic picture of the world;

2. apply phytochemical knowledge and
practical skills in professional activities and
in everyday life;

3. to express opinions on topical problems of
physicochemical, biochemical indicators of
plantproducts;

4. to provide operation of the equipment of
physical-chemical and biochemical analysis
ofindicators of plant products;

5. to demonstrate innovative thinking;
6. to analyse innovative processes;

7.  interact in the  design
implementation ofinnovation activities;
8. to convey correct ideas about the diversity
and complexity of the material world,
directions of phytochemistry.

and
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JYPBIC TYCIHIKTEpAl Oepeni. ‘ MHpa, HAIIPABJICHUSAX (UTOXUMHH. ‘

Ilpepexeusummepi / Illpepexeuzumot / Prerequisites

OpraHuKabIK XUMUSTHBIH TaHgamaibl | V30paHHBIC INIaBbl OPraHUYECKON XUMUU Selected chapters of organic chemistry
OesiMepi

Kypcmuiy kbickawa mazmynot | Kpamkoe codepicanue kypcal Course summary

OcimuikTepaiH Kaitamama  MeTtabonu3min | M3yuenue BemiectB BropuuHoro Merabonmusma | The study of substances of secondary
seprrey. Taburu KochbUIBICTAp MEH JKeke | pacrenwmit. OcHOBHbIC mpaBwiaa u mpuemoB | mMmetabolism of plants. Basic rules and
KOCBUIBICTAp KJIAChlH ally, Ta3ajay »JKOHE | W3BJCYCHHUs, O4ucTkM W uaeHTudukanuu | techniques for the extraction, purification
COMKECTeHIIPYIiH HEri3ri epexesnaepi MeH KJIACCOB MIPUPOTHBIX COEJIMHEHUI u and identification of classes of natural
Tociamepi. Ocep €Tyl 3aTTaplbl aHbIKTay | WHAMBUAYyalbHBIX coeauHeHuid. CoBpemennbie | compounds and individual compounds.
YUIiH TaOWFd  KOCBUIBICTAPIBl  TaJIAy/bIH METO/BI aHaJIM3a MPUPOIHBIX COCAUHCHMM IS Modern methods of analysis of natural
3amaHayu ojictepi. buonormsuiblk Oencenai | ompeneneHus AeHCTByromux BemiectB. Ouenka | compounds to determine the active
3aTTapablH  CaHIBIK  Kypambl  OOMbBIHIIA | KadecTBa ChIphs 1O KojdudecTBeH Homy | Substances. Assessment of the quality of raw

IIMKI3aTThIH carnachIH Oaranay. | coOIepKaHUIO OMOJIOTHYECKU akTHBHBIX | mMmaterials by the quantitative content of
OciMaiKTepIiH KalTajama BEIIECTB. BemectBa BTOPUYHOTO biologically active substances. Substances
METa0O0TM3MIHIH 3aTTaphl. Taburu | mertabomusma pacrenuii. [IpaBuna u npuemsr | Of secondary metabolism of plants. Rules
KOCBUIBICTAD  MEH  JKeK€  KOCBUIBICTAp U3BJICUCHUS, OYUCTKH W  WJICHTH(HUKAIMU and techniques for the extraction,
CBIHBITITAPBIH aiy, Tazanay KOHE | KIIacCoB HPUPOTHBIX COCIMHCHUI u | purification and identification of classes of
colikecTeHIIpy epexeci MeHTacuaepi. Herisri WH/IUBUYaIbHBIX COEIMHEHUIA. Orenka natural compounds and individual
OMONOTHSIIBIK OCNICEH 1 3aTTapIblH CAHIBIK | KadecTBa  ChIpbi MO  KOJMYECTBEHHOMY | compounds. Assessment of the quality of
KypamMbl OOWBIHINIA INHKI3aTTBIH CalachlH | COJACPKAHUIO OCHOBHBIX ouomornuecku | raw materials by the quantitative content of

Oaramay. JKyka KabarThl, Kara3 JKoHE AKTUBHBIX BeIIecTB. TOHKOCIOWHAs, OyMaKHas the main biologically active substances. Thin
kosonkanbl xpomarorpadus. YK, UK xone | u konoHounas xpomatorpadus. Y®, MK wu | layer, paper and column chromatography.

MacC-CIEKTPOCKOMHUS. Macc- CHEKTPOCKOMUSI. UV, IR and mass spectroscopy.
Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites
MarucTpaHTThIH FhUTBIMH-3EPTTEY KYMBICHI HayuHno-uccnenoBaresnbckas pabora Research work of a master student
MarucTpaHTa
bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programme manager

TynebaeBa bamxkan beucoBHa, xwumus | [lapudaeBa CeBapa AHBapKbI3bl, MATHUCTP Daribayeva Sevara Anvarkyzy, master of
FBUIBIMBIHBIH KaHJIUAAThI, KaybIMJIACTBIPBUIFAH | €CTECTBEHHBIX HAYyK, IPEIOIaBaTelh natural sciences, Lecturer
poQeCCoPIbI
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Axonozuanvlk ouoxumuslIxonocuueckas ouoxumusnlEcological Biochemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Tipi ar3amapibl 3KOJOTHSUIBIK SKarmaiiapra
OeifiMey1iH OMOXUMUSIIBIK MEXaHU3M/IEPI,

opranu3maep/iH Oip-OipiMEH HKOJIOTHSIIBIK-
OMOXUMUSITBIK e3apa opeKkeTTecyiHe
KaTBICATBIH 3aTTApJbIH KBI3METTEPI TYpaibl

dopmupoBaHue y MarucTpaHTOB
npeAcTaBIeHUd 0  (QYHKIUAX  BEIIECTB,
YYacTBYIOUIMX B  JKOJIOr0-OMOXMMHYECKOM
B3aUMOJICVICTBUU OPraHU3MOB IpPYI C APYIOM;
OMOXMMHUYECKUX MEXaHU3Max MPHUCIIOCOOICHHS

Formation of undergraduates' ideas about the
functions of substances involved in the
ecological and biochemical interaction of
organisms with each other; biochemical
mechanisms of adaptation of living

TYCIHIKTEpIi MarucTpaHTTapia | JKUBBIX  OpPraHM3MOB K  OJKOJIOTHYECKMM | 0rganisms to environmental conditions.
KQJIBIITACTHIPY. YCJIOBHSIM.
Oxvimy nomuoiceci | Pezyiomameut o0yuenusn | Learning outcomes
Kypcrbl coTTi asgKTaraHHAH keiiin | ITocsie  ycmemHoro  3aBepmieHusi  Kypca | After successful completion of the course,
oliMasymbLIap: odyuaromuecst OyayT: students will be:

1. SKOJIOTHANBIK OWOXMMHSHBIH WHTETPATHBTI
CHIIAaTBIH, HETI3T1 TYCIHIKTEpI MEH MaceleiepiH
TYCIHIIpei,

2. (QU3UKO-XUMUSIIBIK JKOHE OMOXHUMUSITBIK
Tajnay oOMICTEPiH JKOJIOTUSIBIK OHOXUMUS
MOCEJICTIEpiH 3epTTeyre KOJJaHy OOWBIHIIA
MYMKIHJIKTepiH Oaranaisl;

3. OHOXUMMUSIIBIK KyHenepaix
9KOJIOTHSITBIK TYPAKTBUIBIFBIHBIH ©3€KTI
MaceTeNepiH TaTKbIIaNIbI;

4. KociNTIK  KBI3METTE  KOJJaHy
MaKCaThIH/a OHOXMMUSUIBIK-2KOJIOTHSIITBIK
aKmaparThl OHJEY JKOHE WHTepIpeTalusiay

JIaF IbUTApBIH MEHTepe/i;

5. DJKOJOTHUSNBIK OHMOXHMHSA CalachIHIAarbl
TEOPHSUITBIK KOHE IKCIIEPUMEHTAIIBI OKY JKOHE
FBUIBIMU KBI3METTIH HOTIKENEpiH TalIaiabl,
KYHEIeH 11 )KOHE JKaTbLIAiTbI.

1.  OOBSICHATH MHTETPATUBHBIN XapakTep,

OCHOBHBIC TOHSITUSI n POOJIEMBI
9KOJIOTMYECKONONOXUMHUMU;

2.  OlIEHUBAThH BO3MO>KHOCTH (busuko-
XAMHYECKUX U  OHOXHMHYECKHX  METOOB

aHaJIM3a B IUIaHE NMPUMEHEHUS UX K HU3Y4YECHHIO
po0JIeM 3K0JIOTHYECKON OMOXUMUH;

3.  oOcyxknmare  aKkTyalbHBIE  TPOOJIEMBI
HKOJIOTUYECKON CTaOMIIBHOCTH OMOXMMMYECKHX
CHUCTEM;

4. BblOepaTb  MeToAbl  O0pabOTKH U
WHTEpIpPETALNHI OMOXMMHKO-KOJIOTHUECKOM
uHpOpMAallUM  C  LENbI0 TPUMEHEHUS B
poeCCHOHAIBHON JIeATETbHOCTH;

5.  aHaIM3MpOBaTh, CUCTEMATH3UPOBATh U
0000maTh pe3yNbTaThl  TEOPETUYECKOW U
HKCIEPUMEHTAIbHON yueOHOM W  Hay4yHOH
JeSITEeIIbHOCTH BOOJIACTH 9KOJIOTMYECKOI
OMOXUMUH.

1. to know and understand the integrative
nature, basic concepts and problems of
environmental biochemistry;

2. to know and understand the capabilities of
physicochemical and biochemical methods of
analysis in terms of their application to the
study of environmental  biochemistry
problems;

3. discuss topical problems of ecological
stabilityof biochemical systems

4. have skills in processing and interpreting
biochemical-environmental information for
application in professional practice;

5. analyse, systematise and summarise the
resultsof theoretical and experimental teaching
and research activities in the field of
environmental biochemistry.

Ilpepexeusummepi / Ilpepexeuzumut / Prerequisites

OpraHuKanblK peakiusIapAblH MEXaHU3MIepi

MexaHu3Mbl OPraHUYECKUX PEAKIIUIA

Organic Reaction Mechanisms
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Kypcmoiy Kbickawa mazmynut / Kpamkoe cooepncanue kypca/ Course summary

OciMIIIKTep MEH jKaHyapJapAblH TIPUIUIIK €Ty
OpPTaChIHBIH JKaFJaiiapblHa OHOXHMMUSIIBIK
OeiiiMaenyi. DKOJOTHSIIBIK MAaHBI3ABI 3aTTap
MeTa00JIN3MIHIH Kenoip OHOXUMUSIIBIK
aCTIeKTiIepi. Kcenobunortuxrepui
JeTOKCUKaIpsiay Mexanusmiepi. Kairamama
MeTab0IH3M KOHE KOFapBbI
MaMaHIaHIbIPbUTFaH OroMoJIeKyIasapabl
eMipIiH Typiai (opmanapeiHaa KaidTamama
METa0OIMKAIIBIK KOoJIap/a meiFapy. bipkarap
OKOJIOTHSUIBIK ~ MOCEJIeNIeplli  TYCIHy JKoHE
JYPBIC TYCIHAIPY YIIIH OMOXUMHUSIIBIK SAICTEP

MEH TOCUIIepAl KOJJaHy. DKOJIOTHUSIIBIK
BbuoxumusiHbIH TOKCHUKOJIOTHUSIMEH,
OMOXUMHUSIIBIK (hapMaKoJIOTHsIMEH,

(GUTOXUMHUSIMEH KOHE T. 0. OalIaHBICHI.

buoxumnueckue amanrtanMu = pacTeHUM U
KUBOTHBIX K YCIIOBUSIM HMX CpeIbl OOUTaHUS.
Hekotopsie OMOXUMHYECKUE aCIEeKThI
MeTaboIM3Ma SKOJOTHYECKH BaXKHBIX BEIIECTB.
MexaHu3Mbl JETOKCHKAIIMH KCe- HOOMOTHUKOB.
Bropuunslii mMeTabonu3M U OpOAYLHUPOBAHUE
BBICOKOCHEI[UAIU3UPOBAHHBIX OMOMOJIEKYNT Yy
pasHbIX  (QOpM  KU3HM Ha  BTOPHYHBIX
MeTtabonuueckux — nyrsax.  Mcnonb3oBaHue
OMOXMMHUYECKUX METOJOB U TMOAXOJIOB JUIS
MOHUMAHUA W TPaBUWIBHOM HMHTEpIIpETAIUU
psga  sKomoruueckux — mpobiem.  Cs3b
JKOJIOTHYECKOM OMOXMMHHU C TOKCHKO- JIOTHEH,
OonoxuMuueckor (papmakosiorueit, GuTOXHUMHUEH
u Jp.

Biochemical adaptations of plants and
animals to their living conditions. Some
biochemical aspects of the metabolism of
environmentally  important  substances.
Xenobiotic  detoxification = mechanisms.
Secondary metabolism and theproduction of
highly specialized biomolecules in various
life forms on the secondary metabolic
pathways. The use of biochemical methods
and approaches for understanding and
correctly interpreting a number of
environmental problems. The relationship of
environmental biochemistry with toxicology,
biochemical pharmacology, phytochemistry,
etc.

bazoaprama rcemexwici / Pykosooumenwv npozpammul/ Programme manager

Tayp06aeBa I'ynbxan YpmaHnTaeBHa, XuMus
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

Tyne0aeBa bamxkan beuncoBHa, kanguaar
XUMHUYECKHUX HAYK, aCCOIIMMPOBAHHBIN Mpodeccop

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer
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Buoxumuanviny akmyanvoi macenepil Akmyansusie npoonemnt ouoxumuul/Actual Problems of Biochemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Kanmel  MeTabONMMTTEp  JKOHE  KAJIIIBI
METaOOTUKAIIBIK KOJIIAP Heri3iHae
ar3ajap/IbIH TIpUIUTIK OpEKeTIHIH
OMOXMMUSUIBIK ~ HETi3/epi, Tipi Kyienep
KOMIIOHCHTTEPIHIH ~ XUMUSUIBIK ~ KYPaMBbIH
JKOHE oJlapaa OTETIH XUMUSIIBIK

peakuusUIapAblH  TaOMFAThl Typaibl TyTac
TYCIHIKTI MarUCTPAHTTAP/Ia KAIBIITACTHIPY.

(DOpMI/IpOBaHI/Ie Y MaruCTpaHToB LEJIOCTHOI'O
nNpeaAcCTaBJICHUA O OMOXMMHYECKUX OCHOBaX
KUSBHCACATCIbHOCTH OPraHu3MOB Ha OCHOBEC

o0mmx MeTaboIUTOB u [0]0)11170:¢
METa0OJMYECKUX TyTeH; OHOXMMHYECKHX
MEXaHH3MaxX MIPUCIIOCOOJICHUS HKHUBBIX

OpTraHHu3MOB K SKOJIOTUYCCKHUM YCIIOBUAM.

Formation of undergraduates’ holistic
understanding of the  biochemical
foundations of the vital activity of

organisms based on common metabolites
and common metabolic  pathways;
biochemical mechanisms of adaptation of
living organisms to environmental
conditions.

OKbimy

namuceci | Pesynomamot o0yuenus | Learning outcomes

Kypcrsi CITTI Keifin
OimiManymblLiIap:

1. SKOJOTHSUIBIK OMOXMMHUSHBIH WHTETPATHUBTI
CHUIIATBhIH, HETI3T1 TYCIHIKTEpl MEH MoceelepiH
TYCiHAIpeni;

2. (QU3UKO-XUMUSAIBIK JKOHE OHMOXUMHSIIBIK
Tangay oOICTEPIH DKOJIOTHSUIBIK OWOXHMUS
MOCeNIeTIepiH  3epTTeyre KoNJaHy OolbIHIIA

MYMKIHJIKTEpiH Oaranaiisl;

asiKTaraHHaH

3. OMOXUMHUSIIBIK KyHenepiH
9KOJIOTHSUTBIK TYPaKTBUTBIFBIHBIH O3€KTI
MOCeNeNepiH TaaKbUIanIb;

4. KOCINITIK ~ KBI3METTE  KOJIJIaHy
MakcaTbIHIa OMOXMMUSITBIK-2KOIOT HSIIIBIK
aKmaparThl OHJEy JKOHE WHTEepIpETAIHsIIay

JaFIbLIApbIH MEHTEPE/I;

5. DKOJOrMAABIK OHMOXHUMHS CallaChIHIAFbI
TEOPHUSIIBIK KOHE DKCIIEPUMEHTAJABl OKY KOHE
FBUTBIMH KBI3METTIH HOTIDKEIIEPIH TaJlIaiIbl,
KYHeTei 1l )KoHe KablUIal bl

IMocse  ycmemHoro
o0yuyawmuecs Oyayr:
1. OOBSCHATH  WHTETPATUBHBIA  XapakTep,
OCHOBHBIC TIOHATHUS U TPOOJIEMBI IKOJIOTHICCKOM
OHMOXVMUU;

2. OIICHUBATh BO3MOXKHOCTH buzuko-
XAMUYECKUXH OHMOXUMHYECKHX METOHdOBaHAIN3a
B IUIAHE MPUMEHEHUS UX K M3YYCHHIO MpoOiemM
DKOJIOTUYECKON OMOXUMUU;

3. o0cyXIaTh aKTyaJlbHbIE po0OIeMbI
9KOJIOTHYECKOM CTAOMILHOCTH OMOXHMHYECKHUX
CHUCTEM;

4. BbIOEpaThH

3aBeplIeHUs]

METO/bI 00paboTku u
UHTEepHpeTaluu OMOXUMHKO-IKOJIOTHYECKOM
uHbOpMAIMM €  TeNbI0 TNPUMEHEHUS B
npoeCCUOHATIBHOMN JESTeNbHOCTH;

5. aHanM3WpOBaTh, CHUCTEMAaTHU3UPOBaTh U
0000maTh  pe3ynbTaThl  TEOPETUYECKOW U
OKCIIEPUMEHTAJbHOW  y4yeOHOW M Hay4dHOM
JeSITeIbHOCTH BOOJIacTH HKOJIOTUYECKOM
OHOXUMUH.

Kypca

After successful completion of the course,
students will be:

1. to know and understand the integrative
nature, basic concepts and problems of
environmental biochemistry;

2. to know and understand the capabilities of
physicochemical and biochemical methods of
analysis in terms of their application to the
study of environmental biochemistry
problems;

3. discuss topical problems of ecological
stabilityof biochemical systems

4. have skills in processing and interpreting
biochemical-environmental information for
application in professional practice;

5. analyse, systematise and summarise the
resultsof theoretical and experimental teaching
and research activities in the field of
environmental biochemistry.
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

OpranukanslK  XUMHUSHBIH  TaHaaiaMmansl | V30paHHBIE IJIaBbl OPraHUYeCKOW XUMHH Selected Chapters of Organic Chemistry
GesimMepi

Kypcmuin kvickawa masmynot | Kpamxoe codepycanue Kypcal Course summary
Buomorusuiblk  GesiceHal  KOCBUIBICTAPIBIH MeTabonuszm OUOJIOTUYECKU AKTUBHBIX The metabolism of biologically active com-
MeTabomu3mi.  BuramMmHAapamblK ~ KapbIM- | COCIMHCHUHU. buoxumuueckue ocHoBBl | pounds. Biochemical basis of intervitamin
KaTBIHACTAPJbIH ~ OHMOXMMHUSJIBIK  HETI3Epi. MEKBUTAMUHHBIX B3aUMOOTHOILIEHUM. rela- tions. Actual problems of nutritional
TamakTany OMOXUMHUSICHIHBIH ©3¢KTi | AKTyanbHbIe MpoOJeMbl Ouoxumuu nutaHus. | biochemis- try. Biomedical aspects of
Mocesenepi. BHOXMMHSHBIH —MEIUIIUHAIIBIK- Meauko-0MOIOTHYECKUE ACTIEKTh OMOXWUMHUHU. biochemistry. Molecular mechanisms of
OuonorusibIK acriekriiepi. Kanneporenesmin | MoekynspHbie MEXaHHU3MBI crapenus. | aging. Molecular basis of carcinogenesis and
J)KOHE KJIETKAJIBIK KOMMYHHUKAIHSTHBIH MostekyasipHble  OCHOBBI ~ KaHIlEpOreHe3a cell communication. The mo-lecular basis of
MOJIEKYJIAIBIK ~ Herizgepi. VIMMYHUTETTIH | KIETOYHOH KOMMYHHKAIHMH. MOJIEKYIISIPHBIE immunity.

MOJICKYJIAJIBIK HET137epi.

OCHOBbI UMMYHUTCTA.

bazoaprama rcemexwici / Pykoeooumenw npozpammul/ Programme manager

TaypbaeBa I'yiab:kaH YpMmaHTaeBHA, XUMUS

FBIJIBIMIaPbL
npodeccop

KaHINIATHI,

KaybIMAACTBIPBIJIFaH

Tyne0aeBa bamxkan beuncoBHa, kanauaar
XUMHUYECKHUX HAYK, aCCOIIMHPOBAHHBIN Mpodeccop

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer
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Ananuzoin pusuxa-xumusnwik 20icmepil @uzuxo-xumuueckue memoowt ananuszal Physico-Chemical Methods of Analysis

OKy maxcamut | Yueonasn yenv/ Purpose

Marucrpadrrapaa 3epTTEyaiH  HErisri dopmupoBaHue y MarucTpaHTOB Formation of undergraduates’ ideas about
(u3HKa-XUMUSITBIK 9IIICTEPI, 3EPTTEY MEH NpE/ICTaBICHUA 00  OCHOBHBIX  (PU3HKO- the basic physico-chemical research
TaaayIblH (bu3HMKa-XUMUSIIBIK XUMUYECKUX METOAAX HACCIIENOBAHUS, methods, the theoretical principles
o/IiCTEpiHIH HETI31HAE )KaTKaH TEOPHUSIIBIK TEOPETUYECKHX  MPUHIUMAX, JIeKANMX B underlying physico-chemical research
IPUHIUIITED Typasl TYCIHIKTEPIi OCHOBE (HU3UKO-XUMHYECKIX METOIOB and analysis methods.
KaJIBIITACTBIPY. WCCIIC/IOBAHMS M QHAJIN3A.

Oxvimy namuceci | Pesyiomamot 06yuenus | Learning outcomes
Kyperbl  corti  asikraranHan  keiiin | [Tocie  ycmemHoro — 3aBepmieHusi  kypea | After successful completion of the course,
olTiMasymbLIap: odyuarommecst OyayT: students will be:

1. 3epTTey MEH TanAayAbIH HEri3ri (u3nka-
XUMUSIIBIK 9JIICTEPIHIH KAl TCOPHUSIIBIK
MPUHIIAIITEPIH CUITATTANIbI,

2. MOJIEKYJIAJIbIK CIIEKTPOCKOIHS
caJIaCLIHIAF LI ouTiMi KyHeneni:
yIBTPaKYITiH, UK, SIMP, Macc-
CIIEKTPOMETPHUSHBIH KYPBUIBICHI MEH
MaKCaThbl, COHJAW-aK IIOTEHIMOMETPUS,
KOHJIYKTOMETPHUS, OIS PUMETPHS,

KOJIOPUMETPUSUIIBIK 3€PTTEY oficTepl KOHE
T. 0. TypaJibl MabIMAAYIap KacanIbl;

3. 3epTTey MEH TalJaylblH 3aMaHayu
(bU3MKa-XUMHUSUIBIK ~ O/IICTEPIMEH  KYMBIC
ICTe 11, HOTHXKeNepre TyCiHikTeMe Oepei;
4, KOCBUIBICTBIH MOJIEKYJTAJTBIK
KYpPBUIBIMBIH ~ aHBIKTAY OJiCI  peTiHIe
CHEKTPJIIK TEOPHUSUIBIK HETI3/Iep Typalibl
OLTiMTI KepceTei,

5. KOCBUTBICTAP IBIH MOJICKYJTAJTBIK
KYPBUIBIMBIH ~aHBIKTAM/Ibl, AHBIKTAMAJIBIK
MaTepHuaIaapabl, MOJICKYJIAITBIK
CHEKTPJICPAIH MOTIMETTEP 0a3achliH

TapTaapl, OJApIbIH HETi3IHIEe KaHa OLTIM

1. omnuceiBath O00IIETEOPETUUECKHE MPUHIU-

NBIOCHOBHBIX  (PM3UKO-XMMHUYECKHX  METOIOB
UCCIICZIOBAHMS U aHAIIN3a,;

2. CcUCTEeMaTU3MpOBaTh 3HAHUA B 00JacTu
MOJIEKYJSIPHOM ~ CHEKTPOCKOIMHU:  BBIPAXKaThb

CyXJeHus: 00 YCTpOWCTBE W IpeIHa3HAUYECHUIO
Yo, UK, JAMP, macc-ciekTpomMeTpun, a TaKxe-
MOTECHIIUOMETPUH, KOHAYKTOMETPUH, MOJIAPU-
METpHH, KOJIOPUMETPHUYECKHUX MeToJ1aX
HCCIIEIOBaHMS U Jp.

3. onepupoBarhb COBPEMEHHBIMH (PU3UKO-
XUMHYECKHUMH METOJIaMHU UCCIIEOBAHUS U
aHaJIn3a, KOMMEHTUPOBATh PE3yIbTAThI;

4. NEeMOHCTpPUpPOBAaTb 3HAHUE TEOPETUUECKUX
OCHOB CHEKTpaJIbHbIX METOJl  OINpeiesieHus
MOJIEKYJISIPHOM CTPYKTYpPBI COEITUHEHUS,

5. ompenensiTh  MOJEKYISPHYIO  CTPYKTYpPY
COEMHEHU, IIPUBJIEKATH CIpaBOYHbIE
MaTepuaigbl, 0a3bl JAaHHBIX MOJEKYJISPHBIX

CIICKTPOB, TCHCPUPOBATH HOBBIC 3HAHHA HA HUX
OCHOBC.

1. to describe the general theoretical principles
of the basic physico-chemical methods of
research and analysis;

2. to systematize knowledge in the field of
molecular spectroscopy: to express judgments
about the device and purpose of UV, IR,
NMR, mass spectrometry, as well as
potentiometry, conductometry, polarimetry,
colorimetric research methods, etc.

3. operate with modern physico-chemical
methods of research and analysis, comment on
the results;

4. demonstrate knowledge of the theoretical
foundations of  spectral methods for
determining the molecular structure of a
compound,

5. to determine the molecular structure of
compounds, to involve reference materials,
databases of molecular spectra, to generate
new knowledge based on them.
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KaJIbIIITACThIPAAbI. ‘

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Kopuiaran opranbiH
(bu3HKa-XUMUSIIBIK TPOIIECTEPI

Ddu3znko-xuMnyecKue
MPOLIECCHl OKPYKAIOILIEH Cpeibl

Physicochemical Processes of the
Environment

Kypcmoiy kbickawma mazmynot | Kpamkoe codepicanue Kypcal Course summary

JKyMbIC IPUHIMIT XUMUATIBIK 3epTTeyIepie
KOJIJAHBUIATBIH ~ CHEKTPJIK, ONTHKAIBIK,
INEKTPOXUMHUSIIBIK, XpoMaTtorpadusbIK
dkoHe Oacka Ja  Tanmgay — QJICTEpiHe
HeT13/1e/reH eJIey acrarnTapblH
naiinanany. KoMIBIOTEpIIiK TEXHH- KaHbBI
naiiianaHa OTBIPBII AJBIHFAH HOTHXKeNep.i
TYCIHJIpY ’KOHE YCHIHY.

Vcnonb3oBaHue M3MEpUTENbHBIX  NPHOOPOB,
OpUHIUN  pabOThl  KOTOPBIX OCHOBAaH Ha
CHEKTPaJbHBIX, ONTUYECKHUX,

AIIEKTPOXUMUYECKHUX, XpOMAaTOrpauyeckux M
JpYrux METOJax aHalu3a, IPUMEHAEMBIX B
XUMHYECKHUX HccienoBanusax. HTepnperanus u
IIPEACTABJICHUE IOJIyYCHHBIX PE3YJIbTATOB C UC-
II0JIb30BAaHNEM KOMIIBIOTEPHOU TEXHUKH.

Characterization of physicochemical environ-
mental processes. The main physicochemical
values of the environmental standardization of
chemical and physicochemical parameters of
the environment; the most important
approaches and physico-chemical methods for
the analysis of natural objects during chemical
pollution. Assessment of the state of the
dynamics of various natural environments.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

MarucTpaHTThIH FRUIBIMU-3epTTeY XKyMbichl | Hayuno-mccienoBatennckas pabota MarucTpanta | Research work of a master student

bazoaprama scemexwiici / Pykosooumenwv npozpammul/ Programme manager

Tayp6aeBa I'yibxkan YpMmaHTaeBHA, XUMUS
FBUIBIMIAPBI KaHIUAAThI, KAybIMAACThIPbUIFaH
npodeccop

Tyaebaesa bamkan beucoBna, kanauaar
XUMHUYECKHUX HayK, aCCOLIMUPOBAHHBIN mpodeccop

Daribayeva Sevara Anvarkyzy, master of

natural sciences, Lecturer
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Ananuzoin uncmpymenmmixk a0icmepil Hncmpymenmanwvnoie memoowt ananuszallnstrumental Methods of Analysis

OKy maxcamut | Yueonasn yenv/ Purpose

MaructpaHTTapabiy MarucTpIIiK
JTUCCEPTAIIUSHBI  JKOHE KEHIHT1  FBUIBIMHU-
3epTTey, TMENaroTUKaNbIK >KOHE OHIIPICTIK

KbI3METTI OpBIHAAY Ke3iH/Ae OChl OUTIMAL 0/1aH
opi maijajiaHa OTBIPBIIN, TAIIAYIbIH (HHU3HKa-
XUMUSUTBIK aCTIANTHIK QIICTEPIH MEHTEPYi.

OBnageHue MarucTpaHTamMu buzuKo-
XUMHUYECKUX HHCTPYMEHTAJIBHBIX  METOJ0B
aHajgnW3a C JaJbHEHIIMM HCIIOJb30BaHUEM
ATUX 3HAHUMU IPU BBIOJHEHUH MaruCTEPCKOU
JIUCCepTAallMM W TOCIEAYIOEe  Hay4dHO-
HCCIICIOBATEIbCKOM, nearorndecKkoi n
MIPOU3BOACTBEHHOM IEATEIBLHOCTH.

Mastering of physico-chemical instrumental
methods of analysis by undergraduates with
the further use of this knowledge in the
implementation of the master's thesis and
subsequent research, teaching and production
activities.

OKbimy

Hamuoicect | Pesynemamot o6yuenus | Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aTylibLIAp:

1. 3arrap MeH MarepHalgapIblH KacUeTTepi
MeH KYpaMBbIH (U3UKATBIK-XUMUSITBIK
acmanTbIKOaKbUIay 9ICTEPIH aTalabl,

2. 3eprTey IKOHE OHIIPICTIK 3epTXaHaiap
KarJaibiHaa TEOPUSATBIK ~ MaTepUaNIbI
MpaKTUKaJa KOJIAaHa/bl;

3. apHaiibl ’)KOHE aHBIKTaMaJbIK 9JeOueTTepal
TaJITal bl

4. emuieynep Kyprizy Ke3iHie MeTpOJIOTHSIIBIK
TajanTapMeH KYMbIC ICTeH anapl,

5. 3epTTey KoHE OHIIPICTIK 3epTXaHauap
KargaiiblHaa 3aTTap MEH MaTepuanjiapbl
TangayneiH ~ (QU3HKA-XUMUSIIBIK —~ ACHANTBIK
o/icTepiH YUBIMIACTBIPYBIH TEOPUSIIBIK KOHE
NPAaKTUKAJBIK ~Maceseiepinae mnaibiMaaynap
TYKBIPBIMAANIBL,

6. HOTIKeNepAi  Tanday,  TYXKbIpbIMIAp
Kaca bl JKOHE poLecTep MEH
KYOBLIBICTap/IbIH namy OaFrbITHIH

AKCTPANOJISIUsAIAN aajbl;
7. aKmaparThl CTATUCTHKAIBIK OHJIEYII >Ky3ere
acChIpaJIbl.

IMocae  ycmemHoro
o0yuaruuecs OyayT:
1. Ha3piBaThb MeETONBI (PUIUKO-XUMHUYECKOTO
WHCTPYMEHTAIFHOTO KOHTPOJS CBOMCTB W
COCTaBa BEIIECTB U MaTepHaa;

2. TIpUMEHATh TEOPETHUYECKUI Marepuan Ha
MPAKTUKE B YCIOBUSX HCCIENOBATENbCKUX U
MIPOU3BO/ICTBEHHBIX J1a00OPaTOpuH,

3. aHAIM3UPOBATH CTEIMATBHYIO U CIIPABOYHYIO
JTUTEPaTypy;

4. OIepUPOBAThH METPOJIOTHYECKUMU
TpeOOBaHUSMHUIIPHU TIPOBEICHUH NU3MEPEHUH;

5. popMyTUpPOBATH CYKJIEHUS B TEOPETHUECKHIX
W TIPaKTUYECKHX  BOMPOCAaX  OpTaHU3aINH
(U3UKO-XMMHYECKHIX WHCTPYMEHTAIBHBIX
METOJIOB aHajJM3a BEIMECTB W MaTepUaloOB B
YCIIOBHSAX HCCIIeI0BATENbCKUX u
MTPOU3BOJICTBEHHBIX J1a00PATOPHH;

6. aHanM3UpOBaTh PE3yNbTAThl, O(GOPMIATH
BBIBOJBI M OKCTPAINOJMPOBATh HAIPaBIICHHUE
Pa3BUTHS IIPOLIECCOB U SBJICHUM;

7. OCYHIICCTBJATh CTAaTHUCTUYECKYIO O00pabOTKYy
uHpOpMaINY.

3aBeplIeHHs  Kypca

After successful completion of the course,
students will be:

1. to name the methods of physico-chemical
instrumental control of the properties and
composition of substances and materials;

2. apply theoretical material in practice in
research and production laboratories,

3. analyze the special and reference literature;
4. to operate with metrological requirements
when carrying out measurements;

5. formulate judgments in theoretical and
practical issues of the organization of physico-
chemical instrumental methods of analysis of
substances and materials in research and
production laboratories;

6. analyze the results, draw conclusions and
extrapolate the direction of development of
processes and phenomena;

7. to carry out statistical

information.

processing of
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Koparan OpTaHbIH ¢du3uka-

XUMUSUIBIK IpoIecTepi

Duzuko-xuMuUYeCcKue
OKpY>Karolleu cpeibl

HPOLIECCHI

Physicochemical Processes of the
Environment

Kypcmuiy kvickawa mazmynst | Kpamxkoe codepacanue Kypcal Course summary

XUMUSITBIK 3eprreyiepie acIarThIK
omicrepAal  KONJAaHy.  DJICKTPOXHMHSIIBIK
o/licTep: TOTEHIMOMETPHsl, ToJsporpadus,
KOHIYKTOMETpHUsi *oHe T. 0., Coynenenymi
HIBIFApYFa HEMece OKYTyFa  HETI3JeNTeH
oMiCcTep: SMHCCHSIIBIK CIICKTPAIIBIK Taljay,
(hOTOMETPHSITBIK axicrep,
PEHTTCHOCTICKTPAJIBIK ~Talljay KoHEe T. O.

Macc-cneKkTpaiibiK Tanaay.

IIpuMeHeHre WHCTPYMEHTAJIbHBIX METOIOB B

XUMHYECKHUX UCCIIETOBaHMSIX.
DIEKTPOXUMHUYECKHE METO/IBI:
MOTEHLIMOMETPHS, nonsiporpadus, KOH

JYKTOMETpHS. U Jp.; MeToabl, OCHOBAaHHBIE Ha
WCIYCKAaHUM WJIM MOTJIOIMIEHUN HW3JyYEHHUS:
OMUCCHUOHHBIN CIEKTpaJIbHBIN aHamnus,
dboToMeTpruUecKue METO/bI,
PEHTI€HOCTIEKTPAJIbHBIN aHAIU3 U JIp.
Macc-cieKTpajibHblii aHAJIN3.

The use of instrumental methods in chemical
research. Electrochemical methods:
potentiometry, polarography, conductometry,
etc.; Methods based on the emission or
absorption of radiation: emission spectral
analysis, photometric methods, x-ray spectral
analysis, etc. Mass spectral analysis.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

MaFI/ICTpaHTTLIH FBUJIBIMU-3CPTTCY KYMbIChI

Hayuno-uccnenoBarenbckas pabota
MarucTpaHTa

Research work of a master student

bazoaprama scemexwiici / Pykoeooumenwv npozpammul/ Programme manager

Tayp6aeBa I'yab:kan YpmanrtaeBHa, xumus | Tyne6aeBa bamkan bBeucoBna, xangunat | Daribayeva Sevara Anvarkyzy, master of
FBUIBIMJIAPbl KaHJAMJATHI, KaybIMJIACTBIPBUIFAH | XUMHYECKHX HayYK, acconnupoBaHHbIi | Natural sciences, Lecturer
npodeccop npodeccop

35




