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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 MaMaHJBIKTapJIblH MIHJETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH IMOHACPIH MEHIepyMeH KaTap, YChIHBLIBII OThIPFaH TaHJay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

ONexTUBTI TOHAEPAl TaHjaayFa »daBaizep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphIH 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

[Ipu kpenuTHON TexHOJIOTHH OOy4YeHHs pa3padaThIBacTCs KaTaJlOl AJICKTUB-
HBIX JUCIHUIUINH, KOTOPBIM MpPENCTaBlIIeT cOOOM CHUCTEMaTU3UPOBAHHBIN NEpeueHb
JUCIUTUIMH KOMIIOHEHTA 10 BBIOOPY U CONEPKUT KpaTKOE UX OMUCAHUE.

Hapsiay ¢ n3ydeHneM AMCHMIUIMH 00S3aTENbHOTO / By30BCKOIO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl U3yYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarvcTpaHT 3arojHseT GopMy 3aluch Ha AUCHUIUIMHBL 1 coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MarucTpanTel! BaXkHO MOMHHTB, 4TO OT TOTO, HACKOJIBKO MPOJIY-
MaHHOM ¥ 1eNoCcTHOM OyneT Baia oOpasoBaTenbHasi TPaeKTOPHS, 3aBUCUT YPOBEHb
Bareii mpogeccnoHanbHON MOATOTOBKY, KaK OyAyIIETro CIeIualncTa.

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 OoJry /
PacnpenesieHue 3JIeKTUBHBIX IMCIUILUIMH 10 ceMecTpam /
Distribution of elective courses by semester

[TonHiH aTtaysl / HanmMeHOBaHWE AUCITUTUIHHBI / Kpenutrrep cansl/ AKaneMUsIIBIK
Course name Kon-Bo Ke3eH/
KpeInuTOB/ Axkan nepuon/
Number of credits | Academic period
3amaHayu OeHOpTraHUKaIBIK XUMHSHBIH TCOPHSIIBIK 5 1

Heri3aepi/TeopeTudeckrie OCHOBBI COBPEMEHHON
Heoprannueckor xumun/Theoretical Foundations of Modern
Inorganic Chemistry

3amanayu >xkanmsl XuMus/CoBpeMeHHas o0mias
xumust/Modern General Chemistry

OpraHuKanblK XUMUASHBIH TaHJAJIMabl/ Oemimaepi/ 4 2
N30pannsie rnaBel oprannueckoit xumun/Selected Chapters
of Organic Chemistry

OpraHuKanblK peaksuIapAbH MexaHu3Maepi/ MexaHu3Mel
opranndeckux peakimii/Organic Reaction Mechanisms

Kopmaran opranblH (pu3uKa-XUMHUSIIBIK ITpoOIeCTepi/ 5 2
OU3NKO-XUMUYECKUE TPOIIECCHI OKPYKAOIIEH
cpensl/Physicochemical Processes of the Environment

XUMUSIIBIK aKIapaThl 13/1ey KOHE Kyheney
TEXHOJIOTUACKHI/ T€XHOIOT s IOUCKA U CTPYKTYPHUPOBAHUA
xumudeckoit napopmarun/Technology of Search and
Structuring of Chemical Information

AHaTUTHKAIBIK XUMHSHBIH TaHIAIMAaJIbI OeaimMaepi/ 5 3
N36pannble riaaBbl aHanutudeckoil xumun/Selected Chapters
of Analytical Chemistry

AHaTUTHUKAIIBIK XUMUSIHBIH TEOPUSIIBIK Heri3aepi/
Teopernueckne ocHOBbI aHanuTHUECKON XxuMun/ Theoretical
Bases of Analytical Chemistry

AHanu3aiH QU3NKa-XUMHSUIBIK 9/1icTepl/ DU3UKO-XUMHUYECKUE 5 3
meto bl anannsa/Physico-Chemical Methods of Analysis/

AHanmu3 i MHCTPYMEHTTIK a11icTepl/VIHCTpyMeHTaIbHbIe
Meto bl aHanu3a/Instrumental Methods of Analysis

Jlopistik eciMIIKTep XUMUACH/ XUMUS JIEKapCTBEHHBIX 5 3
pactenuii/Chemistry of Medicinal Plants

3amanayu ¢puroxumusi/CoBpeMmenHas putoxumus/Modern
Phytochemistry

DKOJIOTUSUIBIK OMOXUMUSA/DKOJIOTHUECKAS 5 3
o6uoxumusi/Ecological Biochemistry

BroXxuMusHBIH akTyanbal Macenepi/AKTyallbHbIe TPOOIEMbI
onoxumun/Actual Problems of Biochemistry




1 OKY JKbLJIbIHA APHAJFAH YJIEKTHBTIK MoHep / DJIeKTHBHbIE TUCHHILIHHDBI 1Js1 1 roxa odoyuenusi/ Elective courses for year 1

3amanayu 6eiopeanuKaIblK XUMUAHBLY MeopusnvlK He2izoepi/Teopemuyeckue 0CHOBbL COBPEMEHHOI HEOP2AHUYECKOU Xumuu/
Theoretical Foundations of Modern Inorganic Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

Kazipri  ke3feri  OeHOpraHWKamblK  XUMHSHBIH
Keii0ip OarpITTapsl OoibIHIIA TepeH OuliM Oepy.
[Tonmi OKy  Ke3iHJe OlTiM aTyIIbLIIap

KBaHTXUMHUSJIBIK TYPFBIJIAH 3aTTapIbIH KYPBLIBICHI,
XUMISUTBIK TTPOLIECTEP/IIH MEXaHU3MACPI Typasbl
KOCBIMIIIA OouTiM ajJajpl, KOMIUIEKCTI
KOCBUTBICTAPJBIH ~ KYPBUIBICHI peakmus
MEXaHM3MJICPIH KapacThIPa bl

MCH

yriayOJICHHOE M3yYeHUE HEKOTOPHIX HAINpaBICHUN
COBpEeMEHHOW Heopranudeckou xumuu. [lpu uzy-
YEHUU JUCIUIUIMHBI 00yYaromuyecs npuoopeTaT
JIOTIOTHUTEJIBHBIC 3HAHUS O CTPYKTYpE BEIIECTB C
KBAaHTOBOXMMHMYECKUX MO3ULMIH, MEXaHU3MaX XH-
MHYECKHX IPOIECCOB, PAaCCMATPUBAIOT CTPOCHHE
U MEXaHM3MBbI PEAKIMNA KOMIUIEKCHBIX WU JIp. CO-
€IUHEHNN

in-depth study of some areas of modern
inorganic  chemistry. When studying the
discipline, students acquire additional knowledge
about the structure of substances from quantum
chemical positions, the mechanisms of chemical
processes, consider the  structure and
mechanisms of reactions of complex and other
compounds

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypersl  ¢3TTi  agKTaraHHaH KeHiH  Oidim
aTylIbLIIAP KeJieci HOTHIKeJIepre KoJI JKeTKizeni
1. Kazipri TeopHsIbIK 3JKOHE OJKCHEPUMEHTTIK
OelopraHuKaigblK  XUMUSJAFbl  3€pTTEYyJEp.IiH
©3€KT1 OarbITTapbIH OlTy

2.beilopraHuKanblK XUMHUSHBIH Ka3ipri 3aMaHFbl
MoceJieNiepiH  IIEIIyJiH 3aMaHayd aK[apaTThIK,
AQHAJIMTUKAIIBIK JKOHE DSKCIIEPUMEHTTIK OSIICTEepiH
01Ty KQHE OJIapAbl 3epTTeyiepAe KOJIJaHy
3.3epTTeneTiH MaceleHIH TaKbIpblObl OOMNBIHIIA
onebu JepeKTepAl MakcaTThl TYpAE JKUHAY,
KyHeney xoHe Tanaay (Mep3iMi 0ackUTbIMIapMEH,
KoJDKa30aJapMeH KYMBIC)

4 KyObuipicTap MEH MpOIECTepAl 3epTTey >KIHE
TYCIHIIpY VIIIH JKapaTbUIBICTaHy OUTIMIEpiH
O1pIKTIpY, OJNapAbl FHUIBIMU - 3€PTTEY JKYMBICTAPHI
MEH OKBITYIIBUIBIK KbI3METTE Maii1anany.

ITocsie ycmemHoro 3aBepuieHHsi Kypca o0y4a-
ouuecs OyayT

1. 3HaTh aKTyaJabHbIE HAIIPABJICHUS UCCIIEI0BAHUN
B COBPEMEHHOM TEOPETHYECKOW U HKCIIEPUMEH-
TaJIbHOW HEOPTaHUYECKON XUMUHU

2.3HaTh coBpeMeHHbIE MH(POPMALIMOHHbIE, aHAJIH-
TUYECKHE M HKCIIEPUMEHTAJIbHBIE METO/bI pelie-
HUSI COBPEMEHHBIX MPOOJIeM HEOPraHUYECKOU XU-
MHUHU U UCTIONIB30BATh UX B UCCIIEIOBAHUSIX
3.IlenenanpaBieHHO CcOOUpaTh, CUCTEMATH3UPO-
BaTh M AHAJIM3UPOBATH JIMTEPATYPHBIE JIaHHbBIE TIO
TEMaTHKe M3ydaemMoro Bompoca (pabora ¢ mnepuo-
JTUYEeCKUMH U3JIaHUSIMU, MOHOTpad UMK )

4. MlHTErpupOBaTh €CTECTBEHHO-HAYYHBIC 3HAHUS
TUTSL U3YYEeHHsI U OOBSICHEHUS SIBICHHUM U TIpOIlec-
COB, HICTIOJIb30BaTh UX B MPOIIECCE BHIMOTHEHUS
Hay4JHO- UCCIIEIOBATEILCKUX PadOT U MpernoaaBa-
TEIILCKOU IEATEIILHOCTH.

After successful completion of the course, stu-
dents will be

1. Knowledge of current research directions in
modern theoretical and experimental inorganic
chemistry

2.Be knowledgeable in the modern information,
analytical and experimental methods of solving
modern problems of inorganic chemistry and use
them in research.

3.Collect, systematise and analyse literature data
on the area of interest (handling of periodicals,
monographs)

Integrate natural science knowledge to
investigate and explain phenomena and
processes and use it in the process of research
and teaching.




Kypcmoiy Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

beliopranukanblK XUMHUSHBIH Ka3ipri Mocenemnepi.
befiopranukanblk  XUMHs ~ HETI3iHOE  KaTKaH
TEOPHSUIBIK KOHLICTIIHMSIIAP, OHBIH IIIiHAE aToMaap
MEH MOJICKYJIAJapAblH KYPBUIBICHIH CHITaTTayFa
KBAaHTTBIK-MEXaHUKANBIK ~ KO3Kapac, XHMUSIIBIK
0aliIaHBICTBIH TYPJIi MOJIENBCPI, KbIIIKbUIIAP MEH
HeTi31ep TEOPHSICHI, TOTBIFY-TOTBIKCHI3JJAHY
mpouecTepi. DJIEMEHTTEPAIH KYHelal XUMHUSCHL.
KommiekeTi  KOCBUIBICTap — peaKUMsIIapBIHBIH
MEXaHU3MEpl,  KATAIUTUKAIBIK  peakIusiap.
KochutbICTapIbIH AJIEKTPOHABIK CIIEKTPIIEPI.

CoBpeMeHHBIE TMPOOIEMBl HEOPraHUYECKOU XH-
muu. TeopeTnueckrue KOHIENIINUM, JIEXKAIUE B OC-
HOBE HEOPraHWYECKON XMMHH, B TOM YUCJIE KBaH-
TOBO-MEXaHUYECKUM MOJXO0J] K OMHCAHUIO CTPOE-
HHSI aTOMOB M MOJIEKYJ, Pa3JIM4YHbIE MOJEIN XU-
MHYECKOM CBSI3M, TEOPHUSI KUCIOT W OCHOBAHUMU,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE  MPOLIECCHI.
CucremaTtnyeckass XUMUs dJIEMEHTOB. MexaHus-
MbI PEAKIMK KOMIUIEKCHBIX COCIMHEHUM, KaTalu-
TUYECKHE DPEaKIMU. DJEKTPOHHBIE CIEKTPhI CO-
CIMHCHHIA.

Modern problems of inorganic chemistry. The
theoretical concepts underlying inorganic chem-
istry, including the quantum-mechanical ap-
proach to the description of the structure of at-
oms and molecules, various models of chemical
bonds, the theory of acids and bases, redox pro-
cesses. Systematic chemistry of elements. Mech-
anisms of reactions of complex compounds,
catalytic reactions. Electronic spectra of com-
pounds.

Iocmpexseusummepi / [locmpexeusumeut/ Postrequisite

S

Ou3uKanelK  XMMHUSHBIH ~ Ka3ipri  3aMaHJarbl
MoceJIenepi, aHATUTHKAIBIK XUMHUSTHBIH TaH1aMaJIbl
Oemimzepi, OpPraHUKANBIK XUMHSHBIH TaHIaMalbl
Oemimaepi

CoBpemeHHble TPOOIEMBbl (U3MUECKON XHUMHH,
n30paHHBIC TJIaBbl AHATUTHYCCKOW XUMUH, W3-
OpaHHBIE TJIaBBl OPTaHUYECKON XUMUU

Modern Problems of Physical Chemistry,
Selected Chapters in Analytical Chemistry,
Selected Chapters in Organic Chemistry

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yib:kan YpMaHTaeBHA, XUMUS
FBUTBIMAPBI KaHAUIAThl, KAYBIMIACTHIPUIFaH
npodeccop

Yepusasckas Oubra MuxaiijioBHa,
KaHAWJAT MeJIarornyeckuX HayK, acCOLUHUPOBaH-
HBII TIpodeccop

Olga Mikhailovna Chernyavskaya,
Candidate of Pedagogical Sciences, Associate
Professor

3amanayu ncaanvt xumus/Cospemennan oowana xumus/Modern General Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

Ka3ipri  ke3feri  OeHOpraHuKamblK  XUMHSHBIH
Keibip OarpITTapbl OoibIHINIA TepeH OimiM Oepy.
ITouni OKYy Ke31He ouTiM ayubLap

KBAHTXNUMUAIBIK T¥pFBI)IaH SaTTap)II)IH K¥pI)IJ'H)ICI)I,
XUMUSUIBIK TIPOLIECTEPIIH MEXaHU3MAEPl Typaibl
KOCBIMIIIA ouTiM aJaJpl, KOMIUIEKCTI
KOCBUIBICTAPABIH,  KYPBLIBICHI peaxkuus
MEXaHU3MJICPIH KapacThIPaJIbI

MCH

yriIyOJIeHHOE M3y4YeHHEe HEKOTOPBIX HaIpaBlICHHUNA
COBPEMEHHOU Heopranmdeckon xumuu. [Ipm nsy-
YEHUU JUCLUILIMHBI 00ydJarolrecs npuoOpeTarT
JIOTIOJTHUTEIBHBIE 3HAHUS O CTPYKTYpPE BEILIECTB C
KBAaHTOBOXMMHMYECKUX IMO3ULUNA, MEXAaHU3MAX XU-
MHUYECKUX IPOLECCOB, PACCMATPHUBAIOT CTPOCHHE
U MEXaHWU3MBI PEAKLUN KOMIUIEKCHBIX M Jp. CO-
€IUHEHUN

in-depth study of some areas of modern
inorganic  chemistry. When studying the
discipline, students acquire additional knowledge
about the structure of substances from quantum
chemical positions, the mechanisms of chemical
processes, consider the structure and
mechanisms of reactions of complex and other
compounds




Oxvimy naomuoiceci / Pezyiomamet 06yuenusn / Learning outcomes

Kypersl  ¢oTTi  agKraraHHaH KeiiH  Oiiim
aNymbLIap KeJieci HOTHKeJIepre KoJl sKeTKi3exi

1. KBaHTTBHIK-XUMHSITBIK NO3ULUsATIapAaH
3aTTaplblH KYPBUIBIMBI, XUMUSJIBIK IPOLIECTEPIIH
MEXaHU3MIEPi Typalbl 01Ty

2.beiopranukanbIK XUMHUSTHBIH 3aMaHayu
MOCEJICTICpIH IICIIyIIH aKMapaTThIK, aHaJIU3IiK
KOHE SKCIIEPUMEHTTIK dAicTepl Typauibl OiiMi 6ap
’KOHE OJIapAbl 63 3epPTTeyJIepiHe Maiaanany

3. 3epTTeneTiH CypaKTbIH TaKbIPHIObI OOMBIHIIA
omedu  MONIMETTEpJli MaKCaTThl TYpHAE KHUHAY,
Kyheney okoHe Tanjgay (Kasipri  MoIiMeTTep
0a3acblHa HET13/I€JIT€H Ma3MyH/Ibl Talay)

4. KyObuibicTap MEH NpOLECTep/i 3epTTey KOHE
TYCIHAIpY YUIIH KapaThUIbICTaHy OUIIMIEpIH
O1piKTIpYy, OJap/ibl FBUIBIMU - 3€PTTEY KYMBICTAPhI
MEH OKBITYIIBIIBIK KBI3METTE Maiiianany.

ITocJie ycnemHoro 3aBepiieHus Kypca
oOyuaromuecst OyayT

1.3HaTh O CTPYKType€ BEIIECTB C KBAHTOBOXUMHU-
YeCKUX MO3UIMM, MEXaHU3MaX XUMHYECKHUX IPO-
1L[ECCOB

2. IlpuMeHsATH COBpeMEHHbIE MH(DOPMAIIMOHHBIE,
AQHAJIUTUYECKUE M DKCIEPUMEHTAJIbHBIE METObI
pElIeHUs COBPEMEHHBIX MpoOJeM HeopraHuye-
CKOI XMMUU M UCIIONIb30BATh UX B UCCIIEIOBAHUAX
3.llenenanpaBieHHO cOOUpaTh, CHCTEMATU3UPO-
BaTh U aHAJIM3UPOBATh JIUTEPATypHBIE JaHHbBIE IO
TEMaTHKE M3Y4aeMOro BOIpoca (KOHTEHT-aHAIIU3
Ha OCHOBE COBPEMEHHBIX 0a3 JTaHHBIX )
4.IHTerpupoBaTh €CTECTBEHHO-HAy4YHbIE 3HAHUSA
JUISL U3y4eHUs] U OOBSCHEHUS SIBJICHUM M mpoliec-
COB, HUCIIOJIB30BaTh MX B IPOLIECCE BBITOJIHEHUS
Hay4YHO-HCCIIEI0BATEbCKUX pabor u
IIPENOABaTENbCKON AEATEIbHOCTU

After successful completion of the course, stu-
dents will be

1. Know the structure of substances from a
quantum-chemical  point of view, the
mechanisms of chemical processes

2. Apply modern information, analytical and
experimental methods for solving modern
problems of inorganic chemistry and use them in
research

3.Collate, systematise and analyse literature data
in the area of study (content analysis based on
modern databases)

4.Integrate scientific knowledge to investigate
and explain phenomena and processes and use it
in research and teaching activities

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

ATOM KYpBUIBICBI, XUMHSUIBIK OaiJlaHBIC KOHE
MOJIEKYJIaJap/IblH KYPbUIBICHI TYpajbl UIIMIAEPJIIH
Kazipri FUIBIMH  AeHreii. KhIKbUIIBIK-HET13T1
XKOHE  TOTBIFY-TOTBIKCHI3JIJaHy  MpOIeCTepiHAer1
3aTTapblH PeaKkIMsUIBIK KaOlleTi, 3JeMEHTTep MEH
OJIapAbIH KOCBUIBICTapPBI KAacHETTEPiHIH
KE3CH/IUIITH Ka3ipri 3aMaHfbl HHTEPIPETALUSIIAY.

CoBpeMeHHBIN Hay4HBI ypOBEHb YUEHUH O CTPO-
€HUN aTOMa, XUMHUYECKON CBSI3M M CTPOCHHUH MO-
nekyn. PeakunoHHas crnocoOHOCTh BEILIECTB B
KHCJIOTHO-OCHOBHBIX 51 OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX IIPOLIECCAX, COBPEMEHHAs
WHTEpIpeTaIus epUuOANYHOCTH CBOMCTB 3JIEMEH-
TOB U UX COCJUHEHUM.

The modern scientific level of the teachings on
the structure of the atom, chemical bonds and the
structure of molecules. The reactivity of sub-
stances in acid-base and redox processes, a mod-
ern interpretation of the periodicity of the prop-
erties of elements and their compounds.

Hocmpexseusummepi / [locmpexsusumeut/ Postrequisite

S

Ou3uKanblK XUMUSHBIH 3aMaHayd Mocelesepi,
AHATMTUKAJIBIK XUMUSHBIH TaHIaaIMaibl Oemimaepi,
OpraHMUKAJIBIK XMMHUSHBIH TaHJAJIMaJIbl OemimMaepi

CoBpemeHHbIE TPOOJIEMBbl (U3UUECKON XHMHH,
n30paHHBIC TJIABbl AHATUTHYECKOW XUMHH, W3-
OpaHHBIE TJIABBI OPTAaHUYECKON XUMUU

Modern Problems of Physical Chemistry,
Selected Chapters in Analytical Chemistry,
Selected Chapters in Organic Chemistry

bazoaprama scemexuiici / Pykosooumens npozpammul/ Programmemanager
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TaypoOaeBa I'yibxkan YpMaHTaeBHA, XUMUS
FBUTBIM/IAPBI KaHIUIAThI, KAYbIMIACTIPbLIFaH
npodeccop

Yepusickas Oabra MuxaiijioBHa,
KaHJAUJAT MEeJIarornyeckuX HayK, acCOIMUPOBaH-
HBII TIpodeccop

Olga Mikhailovna Chernyavskaya,
Candidate of Pedagogical Sciences, Associate
Professor

“OpeanukablK Xumuanvtyy manoaimanst 6oimoepil Hzopannoie 2nasvt opzanuueckou xumuul/Selected Chapters of Organic Chemistry

OKy maxcamot | Yueonasn yenn/ Purpose

KapOonukiaik, Xom WICTI KOHE TEeTePOLUKIIIIK
KaTapJiap/blH OpraHUKaJIBIK KOCBUIBICTAPhI TypajIbl
3aMaHayd TYCIHIKTEpi KaJIBINTACTBIPY, COHIAN-aK
MaruCTpaHTTapIbl  OPTraHUKAJIBIK  XHUMHSHBIH
3aMaHayd KOpIHICTepIMEH, OmICTEpPIMEH KOHE
OarbITTapbIMEH TaHBICTHIPY.

CdopmMupoBaTh COBpEeMEHHbBIEC MPEICTABICHUS 00
OpPraHUYECKUX COCAMHEHUSIX KapOOIUKINIECKOrO,
apoOMaTHYECKOr0 U TeTePOLMKIMYECKOro psjaa, a
TaKk)Ke MO3HAKOMHUTH MAaruCTPaHTOB C COBPEMEH-
HBIMH TIPOOJIEeMaMH, METOIAMH U HAIIPABJICHUSIMH
OpPraHMYECKON XUMUHU.

To develop a proper understanding of selected
chapters of organic compounds of the carbocy-
clic, aromatic and heterocyclic series, as well as
to familiarise undergraduates with modern prob-
lems, methods and trends in organic chemistry.

Okbimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kypersl  ¢3TTi  asgKTaraHHaH KeHiH  Oidim
aJylIbLIap KeJieci HOTHIKeJepre KoJI sKeTKizei
1-muknaik, Xoml  WICTI JKOHE  TeTepOIUKII
KarapjapAblH OpPTaHWKAJbIK  KOCBUIBICTAPBIHBIH
HETI3T1 KJacTapbl MeH TypJjepi Typajbl, COHAAN-aK
OPraHMKAJIBIK ~ XUMHS ~ JKOHE  ©HEPKACINTIK
OpPTraHUKAIbIK CHHTE3 TEOPUACBIHIAFBl  HETI3ri
epexesep MEH 3amMaHayd JKETICTIKTEp Typabl
O1TimMIl MEHTepY;

2-OpTaHUKAIBIK XUMISHBIH  TCOPHSUIBIK  JKOHE
HKCHEPUMEHTTIK HeTi3ziepl Typaibl OuTIMIEpiH
KOJIJTaHy;

3- MIOHTIK OiikTep MEH JIaF IbLIap bl
KaJIBIITaCThIPy YILIIH Ka3ipri 3amMaHfbl HAessiap
KYHECIH MEHTepYy;

4-XMMHUSAFa KbI3bIFYIIBUIBIKTI KAJIBIITACTHIPY XKOHE
KYHJICIIIKT] OMip/ie OPTraHUKAIIBIK XUMHUS
caylachIHIAFBI OLTIMII aligaIlany oMiCTepiH
MEHTepy.

ITociie ycnemnoro 3aBepuieHus Kypca o0y4a-
ouuecst 0yayT

1 - BnageTs 3HaHHEM 00 OCHOBHBIX KJlaccax U TH-
Max OpraHuYeCKUX COCTUHEHUN TUKINIECKOTO0,
apOMAaTUYECKOr0 U FeTEPOLMKINYECKOTO psiia,
TaK)kK€ OCHOBHBIMH TOJIO)KCHHUSIMHU U COBPEMEH-
HBIMU JOCTUKEHUSIMU B TEOPUU OPTaHUYECKON
XUMHUHU U TPOMBIIIUIEHHOM OPTaHUYeCKOM CHHTE-
3¢;

2 - IPUMEHSATH 3HAHUS TCOPETHUSCKUX M IKCITC-
PUMEHTAJIbHBIX OCHOB OPraHUYeCKON XUMUH;

3 - BIIaJIETh CHCTEMOM COBPEMEHHBIX IPEICTaBIe-
HUH A7 HGOPMUPOBAHUSI IPEAMETHBIX YMEHUN U
HaBBIKOB;

4 - BnaneTs mpueMaMu (OPMUPOBAHUS UHTEPECa
K XMMUH U UCIIOJIb30BAHUS 3HAHUI B 00J1aCTH
OPraHU4eCKOM XMMHH B ITIOBCETHEBHOMW KU3HU.

After successful completion of the course, stu-
dents will be

1 - has basic knowledge in the main areas of or-
ganic chemistry;

2 - understand the basic laws and theories of or-
ganicchemistry, on the basis of which the de-
pendences of the properties ofa substance on its
structure, the laws ofchemical processes, are
built;

3 - there are fundamentals of philosophical edu-
cation, in particular, you can use dialectic laws
that generalize the development of natural phe-
nomena for chemical phenomena;

4 - theoretical knowledge can be used for quanti-
tative calculations and chemical experiments;




Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

3amaHayu OelopraHuKaIbIK XUMUSHBIH TEOPHUSITBIK
Heriznepi

Teoperuyeckue OCHOBBI COBPEMEHHOW HEOPTraHH-
YeCKOH XUMUHU

Theoretical foundations of modern inorganic
chemistry

Kypcmoiy kbickawma mazmynot | Kpamkoe codepicanue Kypcal Course summary

OpraHuKanblK XUMHSHBIH HETI3r1  YFBIMIApBIH,
KOHLICTIIMAIAPBIH  JKOHE TEOPUSAIApbIH KyHeley.

OpraHuKanblK ~ XHMHUSHBIH  KJIACCHKAIBIK  €H
MaHBI3/IbI CHHTCTUKANBIK  peaKIHsIapbIHBIH
JKaJlllbulaMa KOpIHiCi. OpraHukaibiK

KOCBUIBICTAP/IbIH ~OHOJIOTHMSUIBIK PO, OJap/IbIH
OMOJIOTHSUTBIK  KYPBUIBIMAAPABIH KYPBUTYBI MEH
KYMBIC icTeyiHe KaTbicybl. OpraHuKajblK CHUHTE3
OHIMJIepiHIH KEH KOJIIaHbUTYbIHA KOHE
TEXHHUKAIBIK, TYPMBICTBIK KOHE MEIUIIMHATIBIK
MaKcaTTaFrbl JKaHa OpPraHUKAJIBIK MaTepuaiapiaa
ocill Kejle JKaTKaH KaXeTTUTIKTepre OalIaHbICTHI
OpPTaHHWKAJIBIK XUMUSHBIH MaHBI3BI, COHJAN-aK
KaHyap KOHE OCIMIIK TEKTeC OpraHu3MIEpIiH

TIPIIUIITIHAETI ~ OPTaHUKAJIbIK  peaKIMsUIapIblH
peiiH aHBIKTaWThIH. CHHTETUKAIBIK OPraHUKaJIbIK
XUMHSHBIH ~ KJIACCHKAJIBIK, aca  MaHbI3bl

peaKiMsIaphl Typasibl TYCIHIK.

CucremMaTtu3anus OCHOBHBIX ITOHSATHH, KOHLIEIIINIA
U Teopud opraHuyeckor xumuu. OO00OIIEHHOE
MPEACTABICHUE KJIACCUUECKHX HamOOoJee BaKHBIX
CHHTETHUYECKUX PEaKIUid OpPraHuYecKOou XHUMUHU.
buonornueckas pojib OpraHUYECKUX COCIUHEHUN,
WX y4yacTue B 00pa3oBaHuU U GyHKIIMOHUPOBAHUU
OMOJIOTMUECKUX CTPYKTYp. 3Hauy€HUWE OpraHuye-
CKOM XMMHHU B CBSI3M C IIUPOKUM MPUMEHEHUEM
MPOAYKIUH OPraHHYECKOr0 CHUHTE3a U BO3pacTa-
IOIUMU TOTPEOHOCTSIMH B HOBBIX OPTaHUYECKUX
Marepuaigax TEXHUYECKOTro, OBITOBOTO M MeEIu-
LMHCKOTO HA3HAYEHMS, a TAKKE OIPEHEIAIOLICH
pOJIBIO OPTraHUYECKUX PEAKIHUN B KU3HEACATEIb-
HOCTH OPraHU3MOB YKUBOTHOT'O M PACTUTEIILHOIO
npoucxoxaeHuss. O000IIeHHbIE, TOCTPOECHHBIE HA
€MHBIX IPUHLHUIAX, IPEICTABIECHUS O KlacCuye-
CKHMX, HamOojiee BaKHBIX PEAKIUAX CHUHTETHUYE-
CKOM OpraHM4eCKON XUMUH.

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 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 chemis-

try.

Hocmpexkeusummepi / [locmpekeusumol/ Postrequisites

DKOJIOTUSIIBIK OMOXUMUS, 3aMaHayd GUTOXUMHUS,
3epTTey MPAKTUKACHI, IEAarOTUKAJBIK MPaKTHKa

Okonoruyeckas Ounoxumus, CoBpeMeHHas (uro-
XUMHUSI, UCCIIeIOBaTeNbCKasl MpaKkTUKa, Ie1aroru-
YyecKas IPaKkTUKa

Environmental biochemistry, Modern Phyto-
chemistry, research work, teaching practice

bazoaprama scemekwici / Pykosooumenn npozpammul/ Programmemanager

JapunbaeBa CeBapa AHBapKbI3bl,
KapaTblJIbICTAHY FBIIBIMAAPbIHBIH MaFI/ICTpi

Yepussckasa Oabra Muxaisi0BHA,KaHIUAT
MeIaroru4ecknux HayK, aCCOMUPOBAHHBIN TTPO-

dbeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Opzanukanslx peaxuusanapoviyy mexanuzmoepilMexanuzmol opeanuueckux peaxyuii/Organic Reaction Mechanisms

Oxymaxcamut | Yueonasyens/ Purpose

MaructpaHTTapablH OpTraHUKAIIBIK
KOCBUTBICTApAaFbl KapOOIUKIIII, XOII HICTI JKOHE
TeTePOLMKIIJII KaTapJapbIHbIH PEaKIHs MEXaHHU3M-
Jepi TypaJibl, COHJai-aK OPraHUuKaJIbIK XUMUS TEO-
PUSICBIHBIH  HETI3ri  epexenepi MeH 3aMaHayu
KETICTIKTEpl Typanbl OuTIMIEpiH KEHEeHuTy, Te-
PEHJICTY JKOHE HAKTHLIAY..

Pacmmpenue, yrirybneHue M KOHKpETHU3AIMsS Ma-
TUCTPAHTAMHM 3HAHUM O MEXaHU3Max peaKkuil
OpPraHUYECKUX COCTUHEHUN KapOOIMKINIECKOTO,
apOMAaTUYECKOr0 M TeTEPOLUKIMYECKOro psijaa, a
TaKkX€ C  OCHOBHBIMH  MOJIOKEHUSIMU U
COBPEMEHHBIMM  JOCTHXKEHHMSIMU B  TEOpUHU
OPraHN4eCKON XUMHUH.

To broaden, deepen and concretise the master's
knowledge of reaction mechanismsorganic com-
pounds of the carbocyclic, aromatic and hetero-
cyclic series, as well as with the main points and
modern advances in the theory of organic chem-
istry.

Oxvimynamuoiceci | Pezynomamolooyuenusn | Learning outcomes

Kyperbl  ¢oTTi  agKraraHHaH KeiliH  Oilim
ATylIbLIAP KeJleci HOTHIKeJIepre KoJI JKeTKizeni

1 Kopuiaran anemje OOJBIN JKaTKaH MaTepuaiap
MEH XUMHUSUIBIK MPOLECTEPAIH MEXaHU3MIH TYCIHY
YIIIH  3aTThIH  KYPbUIBIMBI, OpTraHUKaJbIK
KOCBUIBICTAPJIBIH ~ OPTYPJIi  CHIHBIITAPBIHAAFBI
XUMHUSUTBIK OaiIaHBICTBIH TaOMFATHI Typaibl OUTiMI
00JIyBI KEpeK;

2 MEMJIEKETTIK KOHE reTepOTUTUKAIIBIK
peaKIUsUIapIbIH HET13T1 CUTIaTTaMajapbliH OJap IbIH
MEXaHU3M1 TYPFBICBIHAH TYCIHY;

3  XUMMSUIBIK ~ KYObUIBICTAp  YLIIH  TaOurar
KYOBbUIBICTAPBIHBIH JTaMYBIH KAIMBUTAUTHIH
JUaJIEKTUKAJIBIK 3aHbIIBIKTAPAbI KOJIIaHY;

4 peakuus MeXaHU3MJEPIH OHBIH aFbIMBIHBIH
CBIPTKbI OaKbplUIaHATBIH MapaMeTpiepi OONbIHIIA
aHbIKTal Oly;

5 OpraHukanablK peareHTTEPMEH >KYMBIC 1CTEYIIH
3aMaHayH dICTEPiH MEHTepYy;

6 e31H-031 TOpOUeENeyre, op TYpJli Ke3AepaeH
XUMUSIIBIK aKIapaTThl OHAEYre 1aifblH 00y

ITocsie ycnemHoro 3aBepiieHust Kypca ooy4a-
uuecs 0yayT

luMeTh 3HaHME O CTPOCHHME BEILECTBA, MPHUPOJIE
XUMHAYECKON CBS3M B Pa3IMYHBIX KJIaccax opra-
HUYECKUX COEIMHEHUH JJIi IOHUMaHMs MaTepua-
JIOB U MeXaHW3Ma XMMHYECKHX IIPOIIECCOB, MPO-
TEKAIOIIUX B OKPY>KAIOLIEM MUDE;

2 TIOHUMAaTh OCHOBHBIC XapaKTEPUCTUKU TOMOJIO-
THYECKUX M TeTePOJUTHUYECKHX PEaKIMi ¢ TOUKU
3pEHHSI UX MEXaHU3Ma;

3 HCIMONb30BaTh JUATEKTHYECKHE 3aKOHBI, 0000-
MIAOIIUE PA3BUTHE SBICHUN MPUPOJBI U XUMH-
YECKHX SBJICHUN;

4 yMeTh OIpeneNsiaTh MEXaHW3MBl DPEaKIUuu IO
BHEIIHUM KOHTPOJIMPYEMBIM MapaMeTpaM ee Mpo-
TEKaHMUS,

5 BIaZeTh COBPEMEHHBIMHU IpHEMaMH PaOOTHI C
OpPTaHUYECKUMU pearcHTaMu;

6 MMeTh TOTOBHOCTh CAMOOOPA30BHUS, TOUCKA U
00paboTKK XUMUYECKON HH(OpMALIUK U3 pa3Iny-
HBIX HCTOYHHKOB.

After successful completion of the course, stu-
dents will be

1 Have knowledge of the structure of matter, the
nature of chemical bonding in different classes
of organic compounds to understand materials
and the mechanism of chemical processes occur-
ring in the world around them;

2 Understand the basic characteristics of homo-
molytic and heterolytic reactions in terms of
their mechanism;

3 to use dialectical laws generalising the devel-
opment of natural phenomena for chemical phe-
nomena;

4 be able to determine the mechanism of a reac-
tion by its external controllable parameters

5 be able to master modern methods of work
with organic reagents

6 to be ready for self-education, search and pro-
cessing of chemical information from different
sources.
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

3amaHayu OelopraHuKaIbIK XUMUSHBIH TEOPHUSITBIK
Heriznepi

Teoperuyeckue OCHOBBI COBPEMEHHOW HEOPTraHH-
YeCKOH XUMUHU

Theoretical foundations of modern inorganic
chemistry

Kypcmuoiy kbickawma mazmynot | Kpamxoe codepicanue Kypcal Co

urse summary

OpraHukanbik XUMUSTHBIH 3aMaHay
npobsemManapbl. TeOpHsUTBIK KOHIICTIIUSLTAPbI-
HETi3T1 AJEKTPOHBIK ocepiiep: HHIYKTHBTI, Opic

ocepi, OKymTacy, IIamaJaH ThIC  JKYIITacy.
OpsbiaOacapiapblHBIH dcepiepiH CaHABIK Oaranay
KOHE  peaKkIUsUIbIK ~ KaOUIeTTUTiKTI  Ooypkay.
AnmudaTukanbik Karapja HYKJICO(DUITBTi
anMactelpy. SNI1 xoHe SN2 mMexaHusmzepi.
I'ereponuTHKaIbIK AIIMMHHHAPIICYTIH

mexanmmaepi: El, E2 sxone Elcb. Xom wuicti
KaTtapJarbl HYKJI€O(DUIbIl aaMacThIpy. XOII HICTI
KyHenepreri >MeKTpopuipal anMacteipy. Ecenik
OaiinanpicTap OOMBIHIIA 3JEKTPOMGUIBIIK KOCBLIY.
C=0 ecenik OailnaHbiC Typanbl HYKJICOPHIbIIK

KOCBLITY. Orepudukanus peaKUusChIHbIH
MexaHusMi.  EpkiH  paguanapl  anMacThIpy
peaxuusiiapsl.

CoBpeMeHHBIE TTPOOJIEMbI OPTaHMYECKON XHMHHU.
Teopernueckue KOHLENIUN- OCHOBHBIE 3JIEK-
TpoHHBIE () (HEKThI: WHAYKTHBHBIN, 3PPEKT MO,
COIpsDKeHHe, cBepxcomnpsbkeHue. KomauuecTBeH-
Has orieHKa 3(h(PEeKTOB 3aMEeCTHTENICH U TPOTHO3H-
poBaHME pEaKUMOHHOM crnocobHocTH. Hykieo-
¢unpHOE 3aMelnieHue B aTU(PATUYECKOM PsIy.
Mexanusmbl SN1 u SN2. MexaHu3Mbl reTepoiu-
tudyeckoro anuMmuHupoBanus: El, E2 u Elcb.
HykneodunbHoe 3amMerieHue B apoMaTHYECKOM
psany. DnexkTpoduibHOe 3aMeIlIeHre B apoMaTuye-
CKMX cHCTeMaX. OJIEeKTpO(QUIbHOE HPUCOETUHE-
HUE TI0 KPaTHBIM cBs3siM. HykieoduisHoe mpHco-
ennHenne k C=0 kpaTHOH cBsiz3u. MexaHu3M pe-
akiuu  dtepuduranuu. Peakumum  cBOOOIHO-
paluKaIbHOIO 3aMEILIEHUS. - OCBOCHHE Maru-
CTpaHTaMH OCHOB OPTaHWYECKOH XUMHH,

The main electronic effects: inductive, field ef-
fect, conjugation, superconjugation. Quantifica-
tion of the effects of substituents and prediction
of reactivity. Nucleophilic substitution in the ali-
phatic row. Mechanisms SN1 and SN2. Hetero-
Iytic elimination mechanisms: E1, E2 and Elcb.
Nucleophilic substitution in the aromatic series.
Electrophilic substitution in aromatic systems.
Electrophilic connection on multiple bonds. Nu-
cleophilic addition to C = O multiple bond. The
mechanism of the esterification reaction. Free
radical substitution reactions.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

DKOJOTUSIIBIK OMoXuMHUs, 3amMaHayu (GUTOXUMHUS,
3epTTey NPAKTUKACHI, IEAATOTUKAJIBIK MPAKTHKA

Okonorudeckas 6uoxumus, CoBpemeHHasi (uTO-
XUMHUS, UCCIIEIOBATENbCKAsl MPAKTUKA, I€1aroru-
yecKasi IPaKTHKa

Environmental biochemistry,
Modern Phytochemistry, research practice,
Pedagogical Practice

bazoaprama scemexuiici / Pykosooumenwv npozpammut/ Program

memanager

JapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIBICTaHy FBUIBIMJIAPbIHBIH MarucTpi

Yepussckas Oabra MuxaiijioBHa, KaHAUAAT
MeJarorHYeCcKrux HayK, aCCOLIMMPOBAHHBIN
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Kopwazan opmanviy puzuxa-xumuanvlx npoyecmepi/Duzuko-xumuuecKue npoueccvl oKpycarouieil cpeovt/

Physicochemical Processes of the Environment

OKy makcamuwt / Yueonan yenv/ Purpose

CTYJIEHTTepAl CBIHUA oimayra nue Ennig
MHTEIUICKTYaJIIbI JTaMbIFaH a3zaMaThIiH
KaJIbINTACTBIPY KOHTEKCTIHAE OKBITY; KOpIIaFraH
OpTaHBbIH (DM3MKA-XUMUSUIBIK TPOLECTEPiHIH MOHIH
tyciny, KP  pecypcTelk  OailiblFbIH  KOFaMm
NOPOTPECiHIH ~ MIAPTBI  pETiHIE  HEeTI3JeNTreH
naiijaJany HopMaapbl.

oOyueHue CTyIEeHTOB B KOHTEKcTe (opmHpoBa-
HUS HMHTEIUICKTYaJIbHO Pa3BUTOrO Tpa)KJTaHUHA
CTpaHbl, 00JIaJAIONIET0 KPUTHUECKUM MBIIICHH-
eM; MIOHUMAHUIO CYTH (PU3NKO-XUMUYECKHX TPO-
[IECCOB OKpYXKarollel cpelbl, HopMaM OOOCHO-
BAHHOT'O HCIIOJIb30BaHUS PECYpPCHOTO OOrarcTBa
PK kak ycnoBus nporpecca o0miecTsa.

teaching students in the context of forming an
intellectually developed citizen of the country
with critical thinking; understanding the essence
of physical and chemical processes of the
environment, the norms of reasonable use of the
resource wealth of the Republic of Kazakhstan as
a condition for the progress of society.

Oxbimy nomuceci / Pesynomamul ooyuenusn / Learning outcomes

Kyperbl  corTi  asgKkTaraHHaH  KeMiH  Oijim
ATylIbLIAP KeJleci HOTHKeIepre KoJl AKeTKizeni
1.Kopmaran  opTanblH  (U3HKAIBIK-XUMHSIIBIK
mpolecTepi  camacblHAa ChIHM  oitmayra, KP
pPECYpCThIK  OallIBIFBIH ~ KOHE  HOPMATHUBTIK
aybITKYJNap/blH canjgapbl peTiHAe ocep eTYyIiH
TEXHOTEH/IIK (dakTopiapbIH nanjana”y1bl
Herizaeyre ue 60i1y;

2.Kopmiaran OpTaHBbI JacTaylIbUIapAbIH
KHMHAKTaTy, KEHICTIKTIK-yaKbITIIa Tapany KoHe
(DM3HKAITBIK-X IMHASITBIK alfHaTYBIHBIH
3aHIBUIBIKTAphl ~ HETi3iHIe  opTypii  TaOufu
(dakTopiIap MEH  aHTPOMOTEHIIK  9cepiep.liH
OCepiHEH XUMUSIIBIK JIACTAHYJBIH MIiHE3-KYJIKbIH
Oomxay;

3. KymbIcBI  KOpIIaFaH  OpTaHBIH  XHMHSUIBIK
3aKbIMAAHYbl MYMKIH Ke3JepiMeH OaillIaHbICThI
XUMHUSATBIK ~ OHEPKICINTETT  JKOHE  DKOHOMHUKA
OOBEKTINEepIHJIETI  TOyeKeNJAep MEH  Kopray
KYHeENepiH Tayjay KoHe COUKeCTeHIIPY;

4. X UMUSIIBIK AKCIIEPUMEHTTIH dIicTEMEITIK

ITocJie ycnemiHoro 3aBepiieHus1 Kypca
odyuyarwimuecs OyayT

1 oOnanaTe KpUTUYECKUM MBIIUIEHUEM B 00Ja-
CTH (PU3MKO-XUMHUYECKUX IPOLECCOB OKPYXKaro-
e cpeapl, 0OOCHOBaHMS HCIOJIB30BaHUS pe-
cypcHoro 6orarctBa PK u TexHoreHHsIx (axro-
POB BO3JEHCTBUSA, KaK CIEACTBUS HOPMAaTUBHBIX
OTKJIOHEHHI;

2 TPOTHO3MPOBATh IMOBEJCHUE XUMHUYECKHX 3a-
IPA3HEHUH TOJ BIMSHUEM Pa3INYHBIX MPUPOI-
HBIX (DAKTOPOB M AHTPOIIOTE€HHBIX BO3JCHCTBUI
Ha OCHOBE 3aKOHOMEPHOCTEN HAKOIUIEHHUS, MpO-
CTPaHCTBEHHO-BPEMEHHOI'O  pacrlpefiefieHus] U
(U3UKO-XMUMHUYECKUX TPEBPAIIEHUH 3arps3HUTE-
JIeW OKPYXaIOIIEeH Cpe/ibl;

3 aHAJIM3UPOBATh U COOTHOCUTH PUCKH U CHCTEMBI
3alUThl B XUMUYECKOW NMPOMBIIIEHHOCTH U Ha
00BEKTaxX HIKOHOMHKH, pab0Ta KOTOPBIX CBSI3aHA C
VNCTOYHUKAMU BO3MOKHOTO XHMMHYECKOIO 3apa-
YKEHUS OKPYKaIOILEH Cpe/Ibl;

4 BBINOJHITh METOJUYECKUE TPeOOBaHMS XUMHU-

After successful completion of the course, stu-
dents will be

1 to have critical thinking in the field of
physical-chemical processes of the environment,
justification of the use of the RK resource wealth
and anthropogenic impact factors as a
consequence of normative deviations;

2 to predict the behaviour of chemical pollution
under the influence of various natural factors and
anthropogenic impacts on the basis of
regularities of accumulation, spatial and temporal
distribution and physical and chemical
transformations of environmental pollutants;

3 to analyse and correlate risks and protection
systems in chemical industry and on the objects
of economy, which work is connected with the
sources of possible chemical contamination of
the environment;

4 fulfil the methodological requirements of
chemical experiments according to the regulatory
requirements, safety rules, culture of conduct in
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TajJanTapblH HOPMATUBTIK TaJlallTapra, Kayirci3ik
TEXHHUKACHI epexeiepiHe, XUMUSUIBIK 3ePTXaHaIaFbI
KYPIC-TYPhIC MOJICHUETIHIH TajanTapblHa COHKeC
OpBIHJIAY;

5.ChbIH TYpFBICBIHAH OWJIay MbICAAapbIH YCHIHATHIH
Kannbl  XUMHUSIIBIK ~ JaWbIHABIK  OJICHAMACHI
caJlaChIHJIaFbl AQJIENII TalbIMIayIap bl OLaipy
6.00bexTinepain  Keibip (U3UKa-XUMUSITBIK
KOPCETKIIITEPiH AHBIKTAY YIIiH HeTi3r1
3epTXAHAJIBIK 3ePTTEYIICP JKYPri3e/i KOHE OJapablH
XUMUSUIBIK  KQYINCI3[IrT TYPFBICBIHAH OHJIPICTIK
KOHE KOpIIaraH TaOWFM OpPTaHBIH >Kal-KyWiH
Tajujaay;

7. ’KaHa TeXHOJOTHSUIApAbIH FbUIBIMU HETi3AepiH
Heri3gey ymiiH TaOWFM  JKOHE  TEXHOTEHIIK
MPOIIECTEPIIH (hU3UKa-XUMHUSITBIK Heri3nepi,
OMOJOTHSUIIBIK KayilTi >KOHE 3USIHIBI OHIIPICTIK
dakTopnap Typanbl OUTIMHIH (rparusicel Typajbl
oMl O1pIKTIpyre AalbIHIBIFBIH KOPCETY;
8.IToHIiK, FEUIBIMU, KOCIOU-TI€ JarOTNKAJIBIK
cananaparbl 3 OeTiMeH OLTiM alyIbIH JKeKe
KaKETTUTIKTEPIH KY3€re achipy.

YECKOTO IKCIEPUMEHTA B COOTBETCTBHUU C HOpMa-
TUBHBIMU TPEOOBAaHUSIMU, MPABUIAMH TEXHUKH
0€301acHOCTH, KYJbTYpPhl MOBEJCHUS B XUMHYC-
CKOM J1abopaTopuu;

5 BBIpaXkaTh apryMEHTHPOBAHHBIC CYXKICHHUS B
00J1acTH  METOAOJOTHH  OOIICH XMMHYCCKOM
ITOJTOTOBKH, MIPE/ICTABIISIOIINE MIPUMEPBI
KPUTHYECKOTO MBIIICHHUS,

6 MPOBOAUTH OCHOBHBIC JTAOOPATOPHBIEC HUCCIEH0-
BaHMS IS OIPEACIICHUS HEKOTOPHIX (U3HKO-
XUMHYECKHX II0Ka3aTelieil OObEKTOB M aHAIIM3U-
pOBaTh COCTOSIHME IPOW3BOJCTBEHHOM M OKpY-
JKaloIeW MPUPOJIHBIX CPEeJ ¢ TOYKH 3PEHUS UX
XHMUYECKOH 0€30ITacHOCTH;

7 NeMOHCTPUPOBATH TOTOBHOCTh K HMHTErpalluu
3HaHUN 0 (PU3UKO-XUMHUYECKUX OCHOBAX MPHUPOJI-
HBIX U TEXHOTEHHBIX MPOIECCOB, OMOIOTMYECKU
OTMACHBIX M BPEIHBIX MPOU3BOJICTBEHHBIX (DaKTO-
pax s 0OOCHOBAaHMS HAyYHBIX OCHOB HOBBIX
TEXHOJIOTHH, SKOJIOTUUECKH PEHTA0ETbHBIX;

8 peanu3oBBIBAaTH JUYHBIE MOTPEOHOCTH CaMO00-
pa3oBaHUs B NPEIMETHOW, HaydyHOH, nmpodeccu-
OHAJIBHO-TIEITAaTOTHYECKON 00JIaCTsIX.

the chemical laboratory;

5 express reasoned judgments in the
methodology of general chemical training,
presenting examples of critical thinking;

6 to carry out basic laboratory investigations to
determine some physical-chemical indicators of
objects and to analyse the state of industrial and
natural environment from the point of view of
their chemical safety;

7 demonstrate readiness to integrate knowledge
of physicochemical bases of natural and
anthropogenic processes, biologically dangerous
and harmful production factors for justification
of scientific bases of new technologies,
ecologically profitable;

8 realise personal needs of self-education in
subject, scientific, professional and pedagogical
areas.

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites

3amaHayu OefopraHuKaIbIK XMMUSHBIH TE€OPUSIIBIK
Herizzepi

TeopeTndueckrue OCHOBBI COBPEMEHHOW Heopra-
HUYECKOU XUMUU

Theoretical foundations of modern inorganic
chemistry

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepycanue kypca/ Course summary

Kopmaran opraHblH  (QU3UKAIBIK  -XUMUSIIBIK
MPOIIECTEePiHIH cumarramackl. Kopmraran opTaHbIH
XUMHUSUTBIK KOHE (DU3UKAITBIK-X IMHSITBIK
KOPCETKIIMTEPIH  SKOJOTHUSIIBIK  HOpMalayJIblH
HETi3r1 (PU3UKA-XUMISUIBIK [IaMalapbl; XUMUSIIBIK

XapakTepucTuka (HU3MKO-XUMHUECKUX TpOoLec-
COB OKpyXaromieil cpeapl. OCHOBHBIC (PUZHKO-
XUMUYECKHAE BEIUYUHBI SKOJOTHMYECKOr0 HOPMHU-
pPOBaHUS XMMUYECKUX U (PU3UKO-XUMHUYECKUX I10-
Ka3aTele OKPYKAIOIIEW Cpenbl; BaKHEHUILNE

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
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JacTaHy Ke3iHAe TaObuFu OOBEKTIIEep/l TaaaayIblH
aca MaHbI3/IbI TACUIAEP] MEH (PU3UKATBIK-XUMUSIIBIK
omicTepi. Op Typii TaOWFH OpTa NUHAMHKACHIHBIH
JKar1albIH Oaranay. Kopmaran opra
00BEKTLIEpiHIH (U3HKa-XUMUSITBIK OakpuIay
ozicTepi MEH MOHUTOPHHTI.

MOAXO0Jbl U (PUIUKO-XUMUYECKUE METObl aHAIH-
3a MPHUPOJIHBIX OOBEKTOB NPU XHMHUYECKOM 3a-
rps3HeHud. OlLlIeHKa COCTOSIHMSI JWHAMUKH pa3-
JUYHBIX IPUPOAHBIX cpel. MOHUTOPUHT U METO-
Ibl  (PU3UKO-XMMHUYECKOTO KOHTPOJII OOBEKTOB
OKPYKaIOIIEH CPEIbI.

physico-chemical methods for the 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 chemical control of environmen-
tal objects.

Iocmpexsusummepi / llocmpexeuzumut/ Postrequisites

OKOJIOTUSANIBIK OHOXUMMUSL. MarucTpaHnTTbiH
FBUIBIMM - 3€PTTEY KYMBICHI

DKoJlornuecKas OMOXUMMSL. Hayuno-
UCCIIEI0BATENbCKAsl pad0Ta MarucTpaHTa

Ecological Biochemistry, Research work of a
master student

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yib:kan YpMaHTaeBHA, XUMUS
FBUIBIMJIAPbI KAHTU/IAThI, KAybIMIACThIPbLUIFaH
npodeccop

Yepusasckasa Onbra MuxaiioBHa,KaHIA1aT
[eAArorn4ecKux HayK,aCCOLIMUPOBAHHBIN MPO-

deccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Xumuanslk aknapamal izoey ycone ycyieney mexnonozusacol/Texnonozusa noucka u CmpyKmypuposanus Xumuueckou ungopmayuu/
Technology of Search and Structuring of Chemical Information

OKy maxcamul / Yueonan yenv/ Purpose

XUMHsE  OOMBIHIIA  FHUIBIMH-TEXHHUKAIBIK  KOHE
FBUIBIMU-TIEIATOTUKAJIBIK aKIapaTThl €3 OeTiHIle
137ey oIIiCTeMeCiH OKbITYy. ©OJemjeri XuMus
OOMBIHILIA FHUIBIMU-TEXHHUKAJIBIK aKmapar xyieci,
OHBl TaljanaHy oJicTeMeci Typajbl TYCIHIKTI
KAJIBINITACTRIPY, aKMapaT Ke3JEepiH KIKTeY Typajbl
OUMIMII Wrepy, XUMUSJIBIK JKOHE MeJaroruKallbIK
Ke3lep  Typajdbl  akmapaTThl  13/Iey  JKOHE
aHAJMTUKAJIBIK-CHHTETUKANIBIK OHJACY JaFAbUIapblH
KaJIBIITaCTRIpy, FalaMAblK VIHTepHET xemiciHne
FBUIBIMU-TEXHUKAJIBIK KOHE FBUIBIMU-
MeJaroruKajgblK aKmaparThl 137y 9MiCTeMECiH
Urepy JKoHE JaFIblIapAbl KaIbIITaCThIPY.

0o0ydeHHEe METOJIMKE CAMOCTOATEIbHOTO MOUCKa
Hay4YHO-TEXHUYECKOM M HAy4YHO-NEIarOoru4ecKou
uH(pOpPMAaIlUK TI0O XMMHH B YCIIOBHUSX PE3KO BO3-
pacraromiero ee oobema. @opmMupoBaHUE Mpe.-
CTaBJICHUSI O CHUCTEME HAYy4YHO-TEXHUYECKOW WH-
dbopmaru M0 XUMHUHM B MHUPE, METOJIUKE €€ HC-
MOJIb30BaHUs, YCBOCHHE 3HAHUN O Kiaccu(uKa-
MU WCTOYHUKOB HH(popManuu, (HOpMHUPOBAHHE
YMEHUH MO0 MOUCKY U aHAIUTHKO-CUHTETUYECKOMN
nepepaboTke WHPOpMAIMA XUMHYECKUX U Tiefa-
TOTMYECKUX MCTOYHHMKOB, OCBOCHUE METOAUKHU U
dbopMHupOBaHHEe YMEHUW TIO TIOMCKY Hay4dHO-
TEXHUYECKON W HAYYHO-TIearorudeckoil mHQpop-
Maluu B riao0ansHOM cetn MIHTEpHeT.

training in methods of independent search of the
scientific and technical and scientific-
pedagogical information on chemistry in the
conditions of its sharply increasing volume.
Formation of ideas about the system of scientific
and technical information on chemistry in the
world, methods of its use, assimilation of
knowledge about classification of information
sources, formation of skills on search and
analytical-synthetic processing of information
from chemical and pedagogical sources,
mastering of methods and formation of skills on
search of scientific and technical and scientific
and pedagogical information in global network
Internet.
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Oxwvimy namuoiceci / Pesynomamul o0yuenusn / Learning outcomes

Kypersl  ¢oTTi  asgKTaraHHaH  KeiliH  Oliim
aNymbLIap KeJieci HOTHKeJIepre KoJl sKeTKi3exi
1 XUMUSIBIK aKMaparThl 13/1€y JKOHE KYPBUIbIMAAY

OOWBIHIIIA 3aMaHayd TEXHOJOTUSIAPIbl Urepy
cajachlHa ChIHU Oilay;
2 XUMHUSIIBIK aKIapaTThl 131ey KOHE

KYPBUIBIMIAY/IbIH 3aMaHayH TEXHOJIOTHsIIApbIHA e
00y Heri3iHAe XUMHSUIBIK OpPTaHBIH OpEKEeTiH

Ookay;
3 XUMUSITBIK aKmaparThl i3ney MEH
KYpPBUIBIMAAQYBIH ~ 3aMaHayd TEXHOJIOTUSIIAPBIH

MEHIepy Heri3iHIe XUMHsS OHEpPKOCIOIHIEeri >KoHe
SKOHOMHKA OOBEKTIIEPIHJErT TOYyeKenaep MEH
KOpFay JKyHeJepiH Tajjiay *oHe CallbICThIPY;

4 HOpPMATHBTIK TajanTapra, TEXHHUKa Kayilci3airi
epexesepiHe, OSTUKAIbIK HMMIIEpaTUBKE Colikec
OeplIreH XUMUSUIBIK aKHapaTThl 137ey JKOHE
KYpbUIBIMJIAY TaJanTapblH OPbIHAAY;

5 KaXeTTl akmapaTThl Tajam €Ty HETI3IHAE ChIHU
oiiay MBbICANJIapblH YCHIHATBIH QJlICHAMA JKOHE
KAl ~ XUMISUTBIK ~ JTalbIHIBIK — CAJTACHIHIAFbl
TeMnen i maibIMaaynapasl Outipy;

6 TIoHIK, FEIIBIMH, KOCI0M JKOHE ITeTarOrnKajIbIK
cananapja e3iriHeH OiTiM amy/IbIH KeKe
KaKETTUIIKTEPIH XKY3ere acblpyFa JalbIH IbIFbIH
KOepceTy.

ITocJie ycnemHoOro 3aBepiiueHus Kypca
oOyyaromumecst Oyayt

1 obnamaTh KPUTUYECKUM MBIIUICHUEM B 00Ja-
CTH BJAQJICHUS COBPEMEHHBIMH TEXHOJOTHUSIMHU
MOWCKA W CTPYKTYPUPOBAHUS XUMHYCCKON WH-
dbopmanuw,

2 MPOTHO3HPOBATH MOBEICHUE XUMUYCCKHUX CPEJI
Ha OCHOBE BJIQJICHUSI COBPEMEHHBIMH TE€XHOJIOTH-
SIMH TIOUCKAa M CTPYKTYPUPOBAHHUS XUMHUYECKOM
uHdopmauy;

3 aHATM3UPOBATH U COOTHOCUTH PUCKH U CUCTEMBI
3aIUTHl B XUMHYECKOW MPOMBIILICHHOCTH U Ha
00BbEKTaX SKOHOMHUKH Ha OCHOBE BJIAJICHHS CO-
BPEMEHHBIMU TEXHOJIOTHUSMHU TIOUCKA U CTPYKTY-
PUPOBaHUS XUMHUYECKON HHPOPMAIIHH;

4 BBIMIOJNHATH TPeOOBAHMS 3aIaHHOTO TOUCKA H
CTPYKTYPUPOBAHHUS XUMHUYECKOW WH(POpPMAIUU B
COOTBETCTBUU C HOPMATUBHBIMH TPEOOBAHUSIMU,
MpaBWJIAMHA TEXHUKH O€30MacHOCTH, ITHYCCKUM
UMIIEPATUBOM;

5 BBIpaXaTh APryMEHTHUPOBAHHBIC CYXKICHHUS B
00JIaCTH METONOJOTHMH M OOIIeH XUMHUYECKOM
MOJITOTOBKH, TMPEICTABIISAIONINE TPUMEPBI KPUTH-
YECKOr0 MBIIIJICHHS, HA OCHOBE ITOMCKa HE00XO0-
TUMOM uH(pOpMaIuy,

6 IeMOHCTPUPOBATH TOTOBHOCTH PEAIM30BHIBATH
JUYHbIE TOTPEOHOCTH  camMooOpa3oBaHUS B
MpeIMETHOW,  Hay4yHOW,  MpodecCHOHATBHO-
[I€1aroru4ecKoil 00JIacTax.

After successful completion of the course, stu-
dents will be

1 be able to think critically by mastering modern
technologies for searching and structuring
chemical information;

2 predict the behaviour of chemical
environments based on a mastery of modern
technologies for searching and structuring
chemical information;

3 analyse and correlate risks and protection
systems in the chemical industry and in
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;

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.

11

epexeusummepi / Ilpepexeuzumut / Prerequisites

3amaHayu OelopraHNKaIblK XUMHUSHBIH TEOPUSIIBIK

TeopeTHyeckHe OCHOBBI COBpeMeHHoil Heopra- | Theoretical foundations of modern inorganic
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Heri3zepi | Huyeckoil xumMuu | chemistry
Kypcmuviy kvickawa mazmynot / Kpamxkoe cooepacanue Kypca/ Course summary
Onemzeri koHe Kaszakcranmarel xumus koHe | Mcrounnku HayuHoM mHpopmamuu o xumuu u | Sources of scientific information on chemistry

XUMUSIIBIK O1TIM Typajibl FBUIBIMU aKmapar Ke3Jepi.
XUMHUSITBIK aKIMapaTThIH HET13T1 JAOCTYPii KO31epiH
xikTey. CaHIBIK aKIapaTThl YChIHY, CAKTay, OHJICY.
WuTepHeT jKemiciHme >MXYMBIC icTeyre apHajFaH
Oarmapmamaliblk ~ KaMmramacbid  ery.  OniaiiH
XUMISUTBIK  aKmapaTr. XuMmusi OOHWBIHINA FHUIBIMH-
TEXHHUKAJIBIK KOHE 9JIICTEMEIIIK AKIapaT KOHE OHBI
i31ey onicTemMeci. Kamimri KOHE
MaMaHJaHIBIPBIIFAH 13[Icy MalllMHAJIAPBIH/IA KOHE
MaTiMeTTep 0a3achIHIa KYMEIC iCTey.

XUMHYEeCKOMy oOpa3zoBanuto B wmupe u PK.

Knaccudukanus  OCHOBHBIX  TPaTUIIMOHHBIX
HUCTOYHUKOB XUMHYECKON nH(pOpPMALIUH.
[Ipencrasnenue, XpaHEHue, nepepaboTka

nudpoBoit HHGOPMAIIHH.

[TporpamMmmHoOe obOecrieueHue st pabOTHI B CETH
Wutepner. OnnaiiH xumudeckass HHMOpMaius.
HayuHno-TtexHuueckas u METOIMYECKast
uH(popMalg MO0 XMMHH U METOJAMKA €€ TOUCKA.
PaGora B OOBIUHBIX M CHELHMATU3UPOBAHHBIX
MOMCKOBBIX MallIMHAX U 0a3ax JTaHHbIX.

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 / [locmpexseusumeut/ Postrequisite

(2]

MaFI/ICTp AHTTBIH FBUIBIMU-3CPTTCY ) KYMBICHI

HayYHO-HCCIIEIOBATENbCKAsA paboTa Maru-
CTpaHTa

Research work of a master student

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yib:kan YpMaHTaeBHA, XUMUS
FBUTBIMIAPBI KaHJAUIAThl, KAYBIMIACTBIPBUIFaH
npodeccop

Yepusasckas Oubra MuxaiijioBHa, KaHIUIAT
MeJarOrM4eCKUX HayK, aCCOUMUPOBAHHBIN TIPO-

dbeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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2 OKY KbLJIBIHBIH MATUCTPAHTTAPbIHA APHAJIFAH JIEKTUBTIK MIHAEP/JIeKTUBHbIE U CHUIIMHBI IJIsI MATHCTPAHTOB 2 roja
o0yuenusi/Elective courses for master's students of the 2nd year of study

AHATUMUKATBIK XUMUAHBIH manoaimaivl 001imoepi/U3opannsie 2naswt ananumuyeckou xumuu/Selected Chapters of Analytical Chemistry

OKy makcamuwt / Yueonan yenv/ Purpose

[IporoHM3anus,  KOMIUIEKC

Ty3y,

peakusIapIbIH KaTBICYBIMEH HETI3/IeYy.

[TonHiH  MIHOETTEpi: CHIPTKBI  HOHJIAP
Oaocekelec
Cyasl  epitiHauiepae  OomaTbiH
peaKknMsUIapablH ~ TEPEeHIriH, OaFbIThIH

KOpceTyre YUpery.

TOTBIFY-
TOTBIKCHI3JIaHy JKOHE TYHOara TYCy MPOIEeCTEPiHIH
Tere-TeH K KYWiH Oip yaKbITTa XKYpeTiH Oacekesnec

MEH
MPOLECTEPIH KAThICYbIMEH HAKThI
XUMUSLITBIK
KOHE
HOTWIKECIH TEOPHSUTBIK HET13eyTe KOHE 1C )KY31HIe

000CHOBaHHE pPABHOBECHOTO  COCTOSIHUS U
MCXaHMU3Ma CJIOKHBIX PCAJIbHBIX XHMHWYCCKUX
IPOIIECCOB MPOTOHU3AIUH,
KOMIIIEKCOOOpa30BaHus, OKUCJICHHUS -

BOCCTAHOBJICHMSI U OCaXIEHUS C Yy4acTHEM
OJIHOBPEMEHHO NPOTEKAIOUINX KOHKYPUPYIOLIUX
peakuuii.3agaun JUCLIUILINHBL: HAy4UTh
TEOPETUYECKH OOOCHOBBIBaTb M IPAKTUYECKU
JEMOHCTPUPOBaTh TIJIyOUMHY, HaIpaBlIeHHE U
pe3yNbTaT XMMHUYECKUX PEaKIMH, MPOTEKAIOIINX
B PEAJIBHBIX BOJHBIX PACTBOpPAaX B IPHUCYTCTBHUU
[IOCTOPOHHUX  HOHOB U  KOHKYPUPYIOLIUX
IIPOLIECCOB.

Justification of the equilibrium state and
mechanism of complex real-world chemical
processes of  protonation, complexation,
oxidation-reduction and precipitation involving
simultaneously proceeding competing reactions.
Objectives of the discipline: to learn to
theoretically justify and practically demonstrate
the depth, direction and result of chemical
reactions occurring in real aqueous solutions in
the presence of extraneous ions and competing
processes.

Okbvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypersl  ¢oTTi  asiKTaraHHaH  KeWiH
aJIlylIbLIap KeJleci HATHIKeJepre KoJl sKeTKise/i

1 — peakuus mapTeiHa OaWIAHBICTBI TEOPHSIIBIK

ouTiMIepiH OemmeKTepaiy KaraannapbiH
ecenTeyze Kojaana oiny;
2 - Terne-TeHaIK JKarTadbIHIarbl PH

KOHIIEHTPALUSIChIH,
JUCCOTTMAITUSHBI, epITIITIKTI,
ecenTen aiy;

3 — HaKThl XUMUSJIBIK €CENTep Il MIENyre KOJanbl

olicTepAl TaHai any;
4- TaHJanFaH aHAJU3 JJIICTEPIH HETI3aey e
TEOPHUSIIBIK O1TIMAEPIH KOJIJaHy

olim

Tene-TeHIK KOHCTAHTACHIH,
KOMIUIEKC TY3UIylH

ITocsie ycnemHoro 3aBepiieHus Kypca
o0yyarommecsi OyayT

1 - npuMeHsATh TeOpEeTHUYECKHE 3HAHUS /TS pacue-
TOB COCTOSIHMSI YAaCTHI] B 3aBUCUMOCTHU OT YCIIO-
BUIA;

2 — paccunThiBaTh PH paBHOBECHBIC KOHIIEHTpA-
IIM1, KOHCTAHThl PaBHOBECHS, JUCCOLIMALNH, pac-
TBOPUMOCTH. KOMIIJIEKCOOOPa30BaHMUS;

3 — BBIOMpATH aJIeKBATHBIM METO/T PEIICHUS KOH-
KPETHOM XMMUYECKOU 3a71a4u;

4 — UCHOIB30BaTh TEOPETUUYECKUE 3HAHUS IS
000CcHOBaHUsI BBIOOpA

After successful completion of the course, stu-
dents 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
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

3amaHayu OelopraHuKaIbIK XUMUSHBIH TEOPHUSITBIK
Heri3zepi, KopIiiaraH OpTaHbIH (GU3UKA-XUMHUSIIBIK
porecTepi

Teoperuueckre OCHOBBI COBPEMEHHOU
HEOPraHUYECKOW XUMHUH, PU3HUKO-XUMUICCKHE
IPOIIECCHI OKPY’KAIOLIeH CpeJIbl

Theoretical Foundations of Modern Inorganic
Chemistry, Physicochemical Processes of the
Environment

Kypcmoiy kvickauwa mazmynnt / Kpamkoe codepicanue kypca/ Course summary

EpiTinainepaeri AOHIBIK Terne-TeHaiK.
AHaIUTUKANBIK XUMHSAA KOJAAHBUIATBIH HETI3Ti
XUMUSUIBIK ~ Teopusuiap  MeH  3aHmap. Cyunsl
epITIHIIepeTi TOMOTeH I peakiusap. bpeHcren-
Jloypu  TeopusChl  TYPFBICBIHAH  TUAPOJIM3.I
KapacTeIpy. KeIIKbUIIBIK-HETI31TIK TUTpICY. CychI3
epITIHAUIepAETi MNPOTONMTTIK TEMme-TeHIIK. A3
EpUTIH KOCBUIBICTAD EPITIHIICIHACTI Teme-TeHIIK.
TyHOpIpY peakuUACHIHBIH TpaBUMETPHsAA JKOHE
TUTPUMETPHUSAA KOJIAHBUTYbl. KoOopIuHAIUSIIBIK
KOCBUIBICTAp epiTiHICIHer Tere-TeHaiK.
KomnnexkconomeTpusi. TOTBIFY-TOTBIKCBI3AAHY
MPOLIECTEPIHIET Tene-TeHIIK. Kapreinait
peaKnusIapablH  CTAHAAPTTHIK IMOTCHIHAIIAPHIH
ecentey. TOTBIFY-TOTBIKCBI3JIAaHY  pPEAKIIHSIIAPHI,
OJIap IBIH TUTPUMETPUSIA KOJITAHBLUTYBI,
ecenreynepi.

HNonnble paBHOBecuss B pacTBOpax. OCHOBHBIE
XAMHYECKHE TEOPUU M 3aKOHBI MPUMEHSEMbIC B
AQHAJUTUYECKON XUMHH. ['OMOreHHbIE peaklHH B
BOJIHBIX pacTBopax. ['maponu3 ¢ TOYKH 3peHHs
teopun bpencrena-Jloypu. KuciotHo-ocHoBHOE
TuTpoBaHue. IIpoTonuTHYecKHe paBHOBECHS B
HEBOJHBIX pacTBopax. PaBHOBecusi B pacTBopax
MaJIOPaCTBOPUMBIX coeAuHeHuil. [IpumeHnenue
pEaKUMHU OCaXICHUS B TPABUMETPUU U TUTPHU-
MeTpur. PaBHOBecHS B pacTBOpax KOOpIHHAIU-
OHHBIX coeauHeHui. Kommnekconomerpus. Pas-
HOBECUSI TPU  NPOTEKAHHUM  OKHCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIX IpoueccoB. Pacdersl craH-
JApPTHBIX TOTEHIMAIOB Monypeakuuu. OKuCIu-
TEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH, UX ITPUME-
HEHHUE B TUTPUMETPHUH U PACUETBHI.

lonic equilibria in solutions. Basic chemical the-
ories and laws applied in analytical chemistry.
Homogeneous reactions in aqueous solutions.
Hydrolysis from the point of view of the Bren-
sted-Lowry theory. Acid-base titration. Protolyt-
ic equilibria in non-aqueous solutions. Equilibria
in solutions of poorly soluble compounds. Ap-
plication of the deposition reaction in gravimetry
and titrimetry. Equilibrium in solutions of coor-
dination compounds. Complexometry. Equilibri-
um during the course of redox processes. Calcu-
lations of standard half-reaction potentials. Re-
dox reactions, their application in titrimetry and
calculations.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

3epTTey NPKTHUKACHI

‘ HccnenoBaTenbckas IIpaKTHUKa

| Research practice

bazoaphama rcemexuici / Pykosooumens npozpammul/ Programmemanager

Tayp6aeBa I'yibxan YpMaHTaeBHa, XUMUSIFbI-
JbIMAAapPbl KAHAUAAThI, KaYbIMAACTBIPBIIFAHIIPO-

deccop

Yepusisckasa Oabra MuxaiaoBHa,KaHIU1aT
MeIarorM4ecKnX HayK, aCCOMUPOBAHHBIN TTPO-

deccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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AHanumukanvlK Xumusanvlyy meopusansik necizoepi/Teopemuueckue ocnoswt ananumuyeckou xumuu/Theoretical Bases of Analytical Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

XUMUSIIBIK TIPOIIECTEPAIH HET13Ti 3aHIBUIBIKTAPhI
TypaJibl JKyHesi OUTIMAEPIH KaJIBITITACTRIPY JKOHE
MaruCcTpaHTTAPABIH  KAIMBIXUMUSIIBIK — OUTIM
JeHreinepin ofgan opi AaMbITy. CamanblK >KoHE
CaHIBIK aHAJIU3 KypCTapblHAH aJIFaH HeTi3ri
TYCIHIKTEp/ll TEPEHIETY, KEHEHTY KOHE JaMbITY;
- aHaAJIM3[IH aca MaHbBI3bl XUMUSUIIBIK O/IiCTEPiH
JKOHE OJIap/ibl KOMBUIFAH Maceselepl HIeurye
KOJIJTaHY MYMKIHIIUTIKTEpiHE YHPETY.

(dbopMUpOBaHHE CUCTEMHBIX 3HAHUH 0A30BBIX 3aKO-
HOMEPHOCTEH XUMHUYECKUX MPOIIECCOB U JlaTbHEH-
iee pa3BUTHE OOMIEXUMHUYECKOW MOITOTOBKH Ma-
THCTpaHTa. YTIyOuTh, pacIIUPUTh U Pa3BUTh OC-
HOBHBIC TIOHSATHS, TOJIYYCHHBIC M3 KypCOB Kaue-
CTBCHHOTO M KOJINYECTBEHHOT'O aHAJIH3a,;

- 00yuuTh HambOJICEe BAXKHBIM XHMHYECKUM METO-
JlaM aHaJIM3a U BO3MOXXHOCTSIM UX MPUMEHEHHUS TIPH
pEIICHUH TTOCTABIICHHBIX 3a/1a4.

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 courses of
qualitative and quantitative analysis;

- teach the most important chemical analysis
methods and their application in solving tasks.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kypersl  ¢oTTi  asKTaraHHaH KeHiH Oindim
ANYIIBLIAP KeJIecl HOTHIKeJIepre KoJl JKeTKi3enl
1 — peaknus mapThiHa OailslaHBICTBI TEOPHSIIBIK
OuTimMaepiH OeIeKTepaiH KarJaiiapblH
ecenTeyie KojaaHa ouny;

2 - Terne-TeHIIK JKarIaibIHIarbI PH
KOHIICHTPALIUSCHIH, TeTe-TeHIIK KOHCTaHTACHIH,
JUCCOITMAITUSHBI,  ePITIITIKTI, KOMILIEKC
TY3UTYyIH ecenTeil any;

3 — HakThl XUMMSJIBIK ecenTepii
KOJIAHJIBI 9ICTEP Il TaHAal amy;

4- TaHJaNFaH aHAJIW3 JMICTEPIH HETi3Aeyae
TEOPHUSIIBIK OLTIMAEPIH KOJIJaHy

HIenryre

Ilocie ycnemHoro 3aBepuieHusi Kypca
o0yyarommecsi 0yayT

1 —npumeHsITh TeOpEeTUYECKHUE 3HAHUS /IS pacue-
TOB COCTOSIHUS YACTHUII B 3aBUCUMOCTHU OT YCJIOBUH;
2 — paccunThiBaTh PH paBHOBECHBIC KOHIICHTpA-
LIMW, KOHCTAHThI pABHOBECHS], IUCCOLIMALINH, Pac-
TBOPUMOCTH. KOMIIJIEKCOOOPa30BaAHMS;

3 —BbIOMpAaTh aJIeKBATHBII METO/1 PeIlIeHUs] KOH-
KPETHOM XMMUYECKOU 3a]1a4u;

4 — ¥CTIOBK30BaTh TEOPETUYECKUE 3HAHUS IS
000CcHOBaHUsI BBIOOpA

After successful completion of the course, stu-
dents will be

1 - Apply theoretical knowledge to calculate
particle states depending on conditions;

2 -Calculate PH equilibrium concentrations,
equilibrium constants, dissociation, solubility;

3 -select an adequate method for solving a
particular chemical problem;

4 - use theoretical knowledge to justify the
choice

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

3amaHayn OeHOpTraHUKAIBIK XUMHSTHBIH
TEOPUSIIBIK HET13/Iepi, KOpIIaFaH OpPTaHbIH
(hMBUKa-XUMUSIIBIK TTPOLIeCTepl

Teoperndeckre OCHOBBI COBPEMEHHOU
HEOPraHMYeCKOM XUMHUH, PU3UKO-XUMUYECKHE
IPOLIECCHl OKPYKaOLIEeH cpeJibl

Theoretical Foundations of Modern Inorganic
Chemistry, Physicochemical Processes of the
Environment

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

3aMaHayH aHAIMTHKAIBIK XMMHSHBIH Teopusulblk | TeopeTHuecKie OCHOBBI COBpEeMeHHoi anammtuue- | Theoretical foundations of modern analytical
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Heri3/iepl JKOHE oJjapibl IpPaKTHKaJa KOJIJaHy.
AHQIUTUKANBIK ~ XUMHSHBIH ~ METOJOJIOTHSIIBIK
Mocesenepl. 3aMaHayd aHaJIUTUKAJIBIK XUMHUSHbBIH
KYPbUIBIMBI. AHAJIMTUKAIBIK XUMHS QJICTepi.
XUMMSUIBIK ~ aHaIM3A1  KOJIJAHYAbIH  MaHBI3bI.
MonexyssIpabIK aHalu3. 3aTTapAbl KOHIEHTPIIEY
JKOHE Oemynig JKAJIIIBI MIPUHITUTITEPI.
Konnenrpney >xoHe OenymiH (U3MKAIBIK >KOHE
Heri3ri XUMUSIIBIK omicrepi. 3amaHayu
OMHUCCHSUIBIK ~ CIIEKTPOCKOMHSHBIH — TEOPHSUIBIK
Herizzaepi KOHE OHBIH IPAaKTUKAJIBIK
KOJIJAHBUTYBl.  DIIEKTPOMAarHUTTIK  COYJEHIH
CiHipiTyl. ATOMIBIK-a0COPOIUSIBIK CHEKTPIIIK
aHanmn3. Macc-CIeKTPOMETPHSIHBIH — TEOPHSUTBIK
Herizzepi. XpomartorpagusuiblK aHaau3 OMIiCiHIH
TEOPUSIIBIK HETI3Jepl KOHE OHBIH MPAKTUKAIIBIK
KOJJIaHBUTYbl. Op TYpJl OHICTEpAIH XUMHUSIBIK
3epTTeyle, OKBITY YpAICIHAE >KOHE 9p Typii
OHJIIpiC cajlaJlapbIH/ia KOJAAHY MYMKIHIIITIKTEPI.

CKOM XMMHHM M TIPUMEHEHUE HMX B MPAKTUUYECKOU
JIeITEIIBHOCTH. MeTO0JIOTHYeCKrue BOIPOCHl aHa-
nuTrudeckor xumuu. CTpykTypa COBPEMEHHOM aHa-
JIUTUYECKON XUMHMHU. MeToabl aHaTUTUYECKON XHU-
MHH. 3HAYEHUE MCIOJIb30BaHUS XMMHUYECKOTO aHa-
nu3a. MonekynsapHbeiid aHanu3. OOIMe MPUHITUATIBI
paszziesieHuss U KOHLEHTpupoBaHusa BemiecTB. Oc-
HOBHBIC XMMHUYECKHE M (PU3MYCCKHE METOJbI pas-
JIeTICHUsT U KOHIICHTpPUpOBaHUs. TeopeTuyeckue
OCHOBBI COBPEMEHHON 3MHCCHOHHOW CIIEKTPOCKO-
UM U €€ IpaKkThieckoe npumeHenue. [lornomenue
AJICKTPOMArHUTHOTO W3ITy4YeHUSI. AToMHO-
a0COpOITMOHHBIN CIIEKTPAIbHBIA aHaau3. TeopeTu-
YECKHE OCHOBBI Macc-CIieKTpoMeTpuu. TeopeTude-
CKHE OCHOBBI XpoMaTorpa-pu4ecKoro MeTojia aHa-
Ju3a M ero MpakTH4Yeckoe mpumeHeHue. Bo3moxk-
HOCTH MCIIOJIb30BaHUS Pa3IMYHBIX METOJOB B XH-
MUYECKHX HMCCIEOBAHUAX, B YIEOHOM MpoIecce u
B Pa3HbBIX OTPACIISIX MPOMBIIIIEHHOCTH.

chemistry and their application in practice.
Methodological issues of analytical chemistry.
Structure of modern analytical chemistry. Meth-
ods of analytical chemistry. The value 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 elec-
tromagnetic radiation. Atomic absorption spec-
tral analysis. Theoretical foundations of mass
spectrometry. Theoretical foundations of the
chromatographic method of analysis and its prac-
tical application. Possibilities of using different
methods in chemical research, in the educational
process, and in different industries.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

3epTTey NPKTHUKACHI

‘ HccnenoBaTenbckas ITpaKTHUKa

| Research practice

bazoapnama scemexuici / Pykosooumenws npozpammst/ Programmemanager

Tayp6aeBa I'yjib:kan YpMaHTaeBHA, XUMUSFbI-
JIBIMIAPHI KaHIUIAThI, KAybIMAACTBIPBUIFAHIIPO-

heccop

Yepussckas Oubra MuxaiijioBHa,KaHIUIAT
MeAarorn4ecKux HayK, aCCOIMUPOBAHHBIN Mpodec-
cop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Ananu3oiny puzuka-xumusanvi a0icmepil Quzuko-xumuueckue memoodnl ananusal Physi

co-Chemical Methods of Analysis

OKy maxcamul / Yueonan yenv/ Purpose

3epTTeyaiH Heri3ri (pU3NKa-XUMHUSIIBIK dIICTEPI
Typajbl TEPEH TYCIHIKay. 3epTTey MEeH
TanaayabH GU3NKa-XUMHISUIBIK 9/IicTepiHe
HETI3/IeNITeH TCOPHUSIIBIK IPUHITUITEDP TYPAJIbI
XKYHeIi Ke3KapacThl JaMBbITY.

[Tomyuuts yrayOlieHHOE mpeacTaBieHue od oc-
HOBHBIX (DPM3UKO-XUMHYECKHUX METO/aX HCCIIEI0-
BaHMs.Pa3BUTh CUCTEMHOE MPE/ICTABIIEHUE O TEO-
pPETHUYECKUX MPUHLUIAX, JEKaIIMX BOCHOBE(H-
3UKO-XMMHUYECKMX METOJIOB U CCIEJOBaHUsl WU

Develop an in-depth understanding of basic
physico-chemical research methods.
Develop a systematic understanding of the
theoretical principles underlying physico-
chemical research and analysis methods.
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| amamsa.

Okvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbl  ¢oTTi asikTaraHHaH KeWiH Oijim
ATylIbLIAP KeJleci HOTHXKeIepre KoJl sKeTKizeni
1 3eprrey MeH TamjgayablH HeErisri ¢u3uka-
XUMUSIIBIK ~ OQIICTEPIHIH KaJNIbl TEOPHSUIBIK
MPUHLIUIITEPIH TYCIHAIPY;

2  MOJCKYyJaNbIK CIIEKTPOCKOIHMS CaJlaChIH/A
xyieni 6inimre ue 6ony: YK, UK, IMP, macc -
CIIEKTPOMETPHSIHBIH, KYPBUIBICBI MEH MaKCaThl
Typabl, COHJali-aK MOTEHLIUOMETPHS,
KOHIYKTOMETPHS, MOJIIPUMETPHS,
KOJIOPUMETPUSUIIBIK 3ePTTEY 9JIICTEpl KOHE T. 0.
TypaJibl MabIMIAYy.

3 3epTTey MEH TanjaynblH 3aMaHayd (usuka-
XUMUSJIBIK ~ OMIICTEPIMEH ~ KYMBIC  jKacay,
HOTHXKeJNepre TYCiHIKTeMe Oepy;

4  KOCBUIBICTBIH MOJICKYJIAIBIK KYPBUIBIMBIH
AHBIKTAYABIH CHEKTPIIK OMICIHIH TEOPHSUIBIK
Heri3/iepin oty

5 KOCBUIBICTap/IbIH MOJIEKYIANBIK KYPBUTBIMBIH
AHBIKTAy, AaHBIKTAMaJBIK  MaTepHagapIbl,
MOJIEKYJIANbIK  CIEKTPAEPAIH  MOIIMETTep
0a3achIH TapTy, OJIAPJBIH HET131HIe XaHa O1IiM
aty;

6 3epTTey KbI3METI OapbhIChIHIA KOCiOM e3apa
opeKeTTecy;
7 e31irineH O1I1iM ay, MHHOBAIIUSIIBIK,
[IBIFAPMAIIBUTBIK, FBUTBIMU-KOJIaHOATBI KbI3MET
JIaFIbIJIApbIH MEHTEPY.

ITocJie ycnemiHOro 3aBepiieHHus1 Kypca
oO0yyarommecsi OyayT
1 TlosicHAT,  OOIIETECOPETUUYCCKUE TMPHUHIIM-
MBIOCHOBHBIX (DU3UKO-XUMHUYECKUX METOJIOB HC-
CJIeIOBaHUS U aHAJIN3a,
2 MMETh CUCTEMaTU3UPOBAHHbBIC 3HAHUS B 00-
JIACTH MOJIEKYJISIPHON CIIEKTPOCKOIHH: BbIPAXKAaTh
Cy)KJIeHUs 00 YyCTpOICTBE W TMpeaHa3HAYEHUIO
Y@, UK, SAMP, Macc-CIeKTpOMETPUH, a TaKkKe-

[OTEHLIMOMETPUH, KOHJIYKTOMETPHUH, IMOJIApPH-
METPUH, KOJOPUMETPUUYECKUX METOAAX HCCIIENO-
BaHUs U Jp.

3 onepupoBaTh COBPEMEHHBIMU ¢buszuko-

XUMHAYECKMMHUMETOIAMUHCCIIEIOBAHNANAHAIINA3A,
KOMMEHTHUPOBATh PE3YJIbTAThI,

4 eMOHCTPUPOBATh 3HAHHE TEOPETUUYECKUX OC-
HOB  CIIEKTPAJIBHBIXMETOIOIPEACICHUAMOIIEKY-
JSIPHOUCTPYKTYPBICOETUHEHUS

S ompenensaTb MOJIEKYJISAPHYIOCTPYKTYPYCOEIH-
HEHUil, IpUBJIEKaTh ClpaBOYHbleMaTepHalbl, Oa-
3BIJAHHBIXMOJIEKYJISIPHBIXCIIEKTPOB,  ['€HEPUPO-
BaTh HOBBIC 3HAHMS HA UX OCHOBE;

6 npodeccoHaIbHO B3aUMOJICHCTBOBATh B X0JI€
HCCIIEI0BATEIBCKON NEATEIBHOCTH;

7 BIazeTh HaBBIKAMH CaMO0OOpa30BaTENbHOM, H-
HOBAILlMOHHOM, TBOPYECKOW HAYYHO-IIPUKIIATHOMN
JIEATEIbHOCTH.

After successful completion of the course, stu-
dents will be

1 Explain the general theoretical principles of the
basic physico-chemical methods of investigation
and analysis;

2 have a systematic knowledge of molecular
spectroscopy: express judgments about the de-
sign and purpose of UV, IR, NMR, mass spec-
trometry, as well as potentiometry, conductome-
try, polarimetry, colorimetric methods of re-
search, etc.

3 operate with modern physico-chemical meth-
ods of investigation and analysis and comment
on the results;

4 demonstrate knowledge of theoretical bases of
spectral methods for determining the molecular
structure of compounds

5 determine the molecular structure of com-
pounds, use reference materials, databases of
molecular spectra, generate new knowledge on
their basis

6 interact professionally in the course of research
activities;

7 master the skills of self-education, innovation,
creative scientific and applied activities.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

3amaHayn OelOpraHuKajIbIK XHMHUSHBIH | Teopernyeckue OCHOBBI COBPEMEHHOI | Theoretical Foundations of Modern Inorganic
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TEOPUSUIBIK HETi3]1epi, KOpLIaraH OpTaHbIH
(u3MKa-XUMUSUIBIK pOLIeCTepi

HEOPTraHMYECKOW XUMHUH, PU3HUKO-XUMUICCKHE
IPOLIECCHI OKPYIKAFOLICH CPEJIbI

Chemistry, Physicochemical Processes of the
Environment

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue Kypca/ Coursesummary

XKymbic TOpUHLKIT  XUMHSUIBIK ~ 3€pTTeylephae
KOJIJIaHbLIAThIH CIEKTPIIIK, ONTHUKAJIBIK,
ANEKTPOXUMHUSIBIK, XpOMATOrpaduUsaiblK JKOHE

Oacka Ja Tayijgay SJICTEpiHE HETI3JCITeH OJIey
acranTapblH nainanany. KoMmmproTepiik TeXHH-
KaHbl MalajiaHa OTBIPBIN AJbIHFAH HOTHXKEIEPIi
TYCIHAIpPY OHE YCBIHY.

Hcnonp30BaHne U3MEPUTENBbHBIX MPUOOPOB, MPUH-
U paboThl KOTOPBIX OCHOBAaH HA CIEKTPAJIbHBIX,
ONTUYECKUX, DINEKTPOXUMHUECKUX, XpoMaTorpadu-
YEeCKUX U JIPYrUX METOJaX aHaiu3a, MPUMEHIEMbIX
B XMMHUYECKHX HccaeAoBaHUsAX. MHTepnperanusa u
IIPEJICTAaBICHUE IIOJYyYEHHBIX pPE3yJbTaTOB C HC-
M0JIb30BAaHNEM 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. As-
sessment of the state of the dynamics of various
natural environments.

Ilocmpexsusummepi / [locmpexeusumeut/ Postrequisite

S

MaFI/ICTp AHTTBIH FBUIBIMU-3CPTTCY ) KYMBICHI

HayYHO-HCCIIEIOBATENbCKAs paboTa Maru-
CTpaHTa

Research work of a master student

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yib:kan YpMaHnTaeBHA, XUMUS
FBUTBIMIAPBI KaHJAUIAThI, KAYBIMIACTBIPUIFaH
npodeccop

I'ybenko MakcuM AHapeeBHY, CTApIINiA
[IPENOAaBaTellb, MAruCTp XUMUH

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Ananu3oiny, uncmpymenmmik a0icmepi/Hncmpymenmanonvie memoowt ananusa/Instrumental Methods of Analysis

OKy maxcamul / Yueonan yenv/ Purpose

MarucTtpaHTTapiblH (u3MKa-XUMUSIIBIK
acmanThIK ~ Tajjaay OMICTepIHIH  KOJAaHOAIIbI
KETICTIKTEpIH urepyi, Oyi OuTiMAI MarucTpiik
JUCCEPTAIMSHBI OPBIHIAY Ke31HAenananany, api
Kapail FBUIBIMH-3€pPTTEYy, MEeAarorKalblK >KOHE
OH/IIPICTIK KbI3METTE KOJIaHY

OcBocHHE MarucTpaHTaMu MPUKJIIATHBIX
JOCTIKSHUH (hUBUKO-XMMHYECKUX
MHCTPYMEHTAJIbHBIX METOJIOB aHanmu3a c
JaTbHEUIIIUM UCIIOJIb30BAHUEM 3TUX 3HAHUW TPHU
BBIMIOJIHEHUM ~ MarucTepckol  JuccepTauud U
MOCEAYOIIEN HAaY4YHO-UCCIIE0BATEIbCKOM,
IeJaroru4eckom u MPOU3BOACTBEHHOMN
JIeSITEILHOCTH.

Master's students master the applied achieve-
ments of physico-chemical instrumental methods
of analysis with further use of this knowledge in
their Master's thesis and subsequent research,
teaching and production activities.

Okbimy namuoceci / Pezynomamut o0yuenusn / Learning outcomes
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Kypcrbl  ¢oTTi asikTaraHHaH KeliH 0ijim
ATylIbLIAP KeJleci HOTHXKeIepre KoJl sKeTKizeni
1 3arTap MeH MaTepuajapiblH KacHETTepl MEH

KypamblH  (DU3UKaIBIK-XUMHUSUTBIK ~ aCTAITHIK
OakpuIay 9ICTEPiH 0Ly,

2 3epTTey IKOHE OHJIPICTIK 3epTXaHanap
KaFIalbIHIa TEOPUSUIBIK MaTepHalIbl

MPaKTHUKaaa KOJIIaHy,

3 apHaiipl KOHE aHBIKTaMAJBIK oJeOueTTepal
naii1ajiany;

4 emmey HOTHXKeNepiH Oaranay
MaTEeMaTHKAJIBIK ariapaTThl MEHIEPY;
5 emmeynep >Kyprizy Ke3iHJEe MeTPOJIOrHsIIbIK
TajanTapMeH KYMBbIC ICTEY;

Ke3iHae

6 3epTrey KOHE OHJIIPICTIK 3epTXaHajiap
KarjJailblHoa  3aTTap MEH  Marepuanjiapbl
Tannayneig (u3MKa-XUMUSIIBIK acTanTbIK
o/icTepiH YHUBIMAACTBIPYbIH TEOPHSUIBIK KOHE
NPAaKTUKAJBIK ~ MOceJeNiepiHe  MaibIMiaynap
TYKBIPBIMIAY;

7 HOTWXeNepHl Talnaay, TYKBIppIMIAp jkacay
KOHE TMpollecTep MEH KYOBUIBICTApAbIH JaMy
OaFrbITBIH SKCTPAIOIALHUSIIAY;

8 aKmaparThl CTAaTUCTUKAJIBIK OHACY/1 KYy3€ere

aceIpy,

ITocse ycnemHoro 3aBepuieHunst Kypca
o0yuarommecsi OyayT

1 3HaTe MeTonbl (DPU3MKO- XMMHUYECKOTO HHCTPY-
MEHTAJIbHOTO KOHTPOJISi CBOMCTB M COCTaBa Be-
IIECTB U MaTepuaa;

2 NpUMEHATh TEOPETHUECKUH MaTepuai Ha IMpak-
TUKE B YCIIOBUSIX HCCIIEOBATEIIbCKUX U MIPOU3BOJI-
CTBEHHBIX JIabopaTopui,

3 monb30BaThCs CIEUHUATBHON U CIPAaBOYHOM JUTeE-
paTypoii;

4 BiazeTh MaTeMaTHYECKUM alIapaTroM IpH Ipo-
BEJICHUM OLIEHKU PE3yIbTaTOB U3MEPEHUIL,

5 omnepupoBaTh METPOJOTUYECKUMHU TPEOOBAHUSIMU
IIPU IIPOBEICHUH U3MEPEHUM;

6 (GopMynHpOBaTh CYKICHHS B TEOPETHUYECKUX U
MIPAKTUYECKUX BOMNpOCAaX OpraHu3aluu (QU3NKO-
XMMUYECKUX WHCTPYMEHTAJIBHBIX METO/I0B aHAJIN3a
BEUIECTB U MAaTepUajoB B YCIOBUSX HCCIEI0Ba-
TEJIbCKUX U IPOU3BOJICTBEHHBIX J1a00paTopui;

7 aHAIM3UPOBATh PE3YJbTAThl, OPOPMIIATH BHIBOJIBI
U SKCTParoJMpoBaTh HAIllpaBlIeHHE Pa3BUTH IPO-
1IECCOB M SIBJICHU;

8 ocCylIecTBIATh CTATUCTHYECKYIO 00pabOTKy WH-
dbopmaruuy,

After successful completion of the course, stu-
dents will be

1 to know the methods of physical-chemical in-
strumental control of the properties and composi-
tion of substances and materials;

2 to apply theoretical material in practice in re-
search and production laboratories,

3 Make use of specialised and reference litera-
ture;

4 master the mathematical apparatus for the
evaluation of the measurement results;

5 operate with the metrological requirements for
the performance of measurements;

6 to formulate judgments in theoretical and prac-
tical issues of organization of physical-chemical
instrumental methods of analysis of substances
and materials in the conditions of research and
production laboratories;

7 Analyse the results, draw conclusions and ex-
trapolate the direction of processes and phenom-
ena;

8 carry out statistical processing of information

Ilpepexsuzummepi / Ilpepexeusumet / Prerequisites

3amanayu OeopraHUKaIBIK XUMHUSHBIH
TEOPHSUTBIK HET13/1epi, KOpIIaFaH OPTaHbIH
(bu3HKa-XUMUSIIBIK ITPOLIECTEPI

Teoperuueckre OCHOBBI COBPEMEHHON
HEOPTaHMYECKOW XUMHH, (PU3UKO-XUMUIECKHE
IPOIIECChl OKPY’KaIOLIeH cpe/ibl

Theoretical Foundations of Modern Inorganic
Chemistry, Physicochemical Processes of the
Environment

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

XUMHSUTBIK  3€pTTEYJIEpJIe acManThIK OiCTEepAl
KOJIIaHy. DNEKTPOXUMHUSIIBIK, omicrep:

[IpuMeHeHre WHCTPYMEHTAJIbHBIX METOJIOB B XH-
MUYECKHX HCCIEJIOBAHMIX. JIEKTPOXUMHUYECKUE

The use of instrumental methods in chemical re-
search. Electrochemical methods: potentiometry,
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HOTCHIMOMETPHS, nossiporpadus,
KOHAYKTOMEeTpusi koHe T. 0.;Coynenenyni
HIBIFApyFa HEMeCe JKYTYFa HeTi3/IeNreH oJicTep:
IMHCCHSLITBIK CIIEKTPAJIIBIK Tajujay,

(bOTOMETPUSIIBIK  9/IiCTEP, PEHTTEHOCIEKTPAJIBbIK
Tajujay koHe T. 6. Macc-ciekTpaiablK Tanjiay.

METOJIbl: TMOTEHIIMOMETpHUs, MoJsporpadus, KOH-
JYKTOMETpUsS U Jp.;MeTonbl, OCHOBaHHbBIE Ha HC-
IIyCKaHUM WM TOTJIOIIEHUHU H3IIYyYEHUS: IMUCCHU-
OHHBIH CHEKTPANbHBIA aHATHU3, (OTOMETPUUCCKHE
METO/bl, PEHTT€HOCHEKTPAJbHBIM aHamu3 U Ap.
Macc-ceKkTpaabHbIi aHAIN3.

polarography,  conductometry, etc.;Methods
based on the emission or absorption of radiation:
emission spectral analysis, photometric methods,
x-ray spectral analysis, etc. Mass spectral analy-
sis.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisite

(72}

MaFI/ICTp AHTTBIH FBUIBIMU-3CPTTCY )KYMBICHI

HayYHO-HCCIIEIOBATENbCKAsA paboTa Maru-
CTpaHTa

Research work of a master student

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yib:kan YpMaHTaeBHA, XUMUS
FBUIBIMJIAPbI KAHTU/IAThI, KAybIMIACThIPbLUIFaH
npodeccop

I'ybenko MakcuM AHapeeBHY, CTapIINA
IIpenojaBaTeilb, MarucTp XuMUu

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Jlapinix ecimoikmep xumuscol/Xumusn nexapcmeennvix pacmenuit/Chemistry of Medicinal Plants

Oky maxcamul / Yueonas yenv/ Purpose

Marepuanaplk ~ QJI€MHIH  OPTYpIulri  MeH
KYpJEIUIri, OHBIH e3apa OalIaHbICBl TYpabl
IYPBIC uaesIapabl KaJIBIITACTBIPY,
CUKBIpIIbLIAP b TOPLITIK OCIMJIIKTEp
XUMHUSICBIHBIH Kazipri npoOJeMaapbIMeH,
o/licTepiMeH JKoHe OaFrbITTapbIMEH TaHBICTHIPY

CdopmupoBaTh NpaBUIbHBIE TPEACTABICHUS O
MHOT000Pa3uy U CIOKHOCTH MaTeprUaIbHOTO MHPA,
€ro B3aUMOCBSI35X, TO3HAKOMHUTb MarucCTPaHTOB C
COBPEMEHHBIMHU MpOoOJIeMaMH, METOJIaMH U Hampas-
JICHUSIMU XMMUU JIEKApCTBEHHBIX PACTEHUI

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.

Okvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

KypcerbicoTTiasiKraraHHaHKeiHOiTiMa y mbI-
JIap KeJieci HOTHXKeJIepre KoJI KeTKi3exi

1  pmopinmik  ecIMIIKTEpAiH Kazipri XUMHICHI
cayaJiapbIHBIH ipremi KOHE 3aMaHayu
MOcCeeNepiHiH TEOPHSITBIK-O/[ICHAMAITBIK
HeTi3/1epi canachlHaa MiKip OUIAIpy;

2 popinmik ecimaiktepai TammayaeiH ¢usnka-
XUMUSIIBIK  OMICTEPIMEH OMepanus JKacayablH

ITocJie ycnemHoro 3aBepuieHus1 Kypca
odyuaromuecs OyayT

1 Belpaxarh CyXAE€HHS B OOJIACTH TEOPETHKO-
METO/I0JIOTUYECKUEOCHOBBIPYHIaMEHTATBHBIX 5
COBPEMEHHBIX Mpo0JieM oOTpacieil COBPEeMEHHOM
XMMHH JIEKAPCTBEHHBIX paCTEHU,

2 TIOHUMAaTh CYIIHOCTb U OTJIMYUTCIIbHBIC 0cobeH-
HOCTH ONEpUPOBaHMsI (PUZUKO-XUMHUECKUMH METO-

After successful completion of the course, stu-
dents 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 of
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MOHI MEH epEeKIIle ePEKIICTIKTEPiH TYCiHY; JaMH aHaJIn3a JIEKAPCTBEHHBIX PACTEHUM; analysis of medicinal plants;

3  (u3MKa-XMMHUSJIBIK KOHE OMOXMMHUSUIBIK | 3 BBIpaXKaTh CYXICHHUS MO aKTyalbHBIM Ipobiaemam | 3 to express a judgement on topical problems of
JKyHelep TYpaKThUIBIFBIHBIH ©3€KTi Macenesepi | cTabmIbHOCTH (U3UKO-XMMHYECKHX U Onoxummuue- | Stability of physicochemical and biochemical
OoiibIHINA TIKIp OUIAIPY, MOPLTIK ©CIMIIKTEpAiH | CKMX CHCTEM, KOMMEHTHPOBATh YCJIOBHS OICHMBa- | Systems, to comment on conditions of estimation

(bu3MKa-XUMHUSIIBIK, OMOXMMUSUTBIK, | HUsSI (PU3HKO-XMMHUYECKHX, Onoxmmmueckux moka- | Of physicochemical, biochemical parameters of
KOPCeTKIIITEepiH Oaramay MIapTTapbl TYpajbl | 3aTesei JIEKapCTBEHHBIX PAaCTEHU, medicinal plants;

TYCiHIK Oepy; 4 oGecneunBath paboty oOopymoBanus ¢usuko- | 4 to operate the equipment for physico-chemical
4 nopimik eciMuikTepAl (U3MKAIBIK-XUMISUIBIK | XUMHUYECKOT0 M OMOXMMHU4Yeckoro ananm3aiekap- | and biochemical analysis of medicinal plants;
OHE OMOXUMIMSUIBIK Talijay >KaOJbIKTapbIHBIH | CTBEHHBIX PACTCHHUH, 5 to demonstrate innovative thinking, critically
KYMBICBIH KaMTaMachI3 €TY; 5 neMoHCTpUpOBAaTH MHHOBALIMOHHOE MbIlUIeHue, | and creatively perceiving external information;

5 ChIpTKBl aKmaparThl ChIHM JKOHE KPEaTHBTI | KpDUTUYECKH U KpeaTHMBHO BOCHpUHUMas BHelrHIow | 6 to analyse the processes of biochemical cycles
KaObUIIAll OTBIPHIN, HMHHOBALMSJIBIK OWMIAyAbl | HHPOPMAIIHUIO; of production, extraction, storage and use of dif-
KepceTy; 6 anayM3upoBaTh Ipolecchl onoxumudeckux muk- | ferent groups of compounds of medicinal plants;

6 mopitik ©ciMIIKTEp KOCBUIBICTAPBIHBIH SPTYPJIi | JIOB MPOU3BOJICTBA, U3BJCUCHHs, XpaHeHus u mpu- | 7 interact professionally in the design and im-
TONTApbIH OHIIPY/IiH, aTyJbIH, CAaKTayJblH XOHE | MEHCHHs pa3HbIX T'PYII COCIUHECHUH JiekapcTBeH- | plementation of research activities;

KOJITaHY/IbIH OUOXAMUSLIIBIK IUKJIJICPIHIH | HBIX PACTCHHIA; 8 to possess the skills of self-education, innova-
MIPOLIECTEPIH TANIAY; 7 mpodeccuoHanbHO B3aMMOJEHCTBOBAaTH B Xoje | tion, creative scientific-applied activity.
7 3epTTey KbI3METIH >K00ayay >XKOHE ICKe achIpy | MPOSKTUPOBAHUS M pEAM3AlMU  HCCIIeI0OBATEb-
OapbIChIH/IA KOCiOM ©3apa iC-KUMBLI Kacay; CKOU JIeATEITbHOCTH;
8 e3/1iriHeH OUTIM aily, HHHOBAIUSJIBIK, 8 BIazeTh HABBIKAMH CaMOOOpPa30BaTEIHHOW, WH-
IIBIFAPMAIIBUTBIK FBUTBIMUA-KOJIIAHOANIBI KBI3MET | HOBAI[MOHHOW, TBOPUYECKOW HAYYHO-TIPUKIIAIHON
JaFAbUTAPBIH MEHTEPY. JIESITCIILHOCTH.
Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites
OpraHHKAIBIK XMMHSHBIH TaHIaMalb 6ermimaepi | M36paHHble MIaBbl OPraHUYeCKOH XUMHH | Selected chapters of organic chemistry

Kypcmuiy Kbickawma mazmynnt / Kpamrkoe cooepacanue Kypca/ Course summary

Taburu KOCBUIBICTApABIH JKEKEJIEeTeH TONTapbhiH | M3yueHne oTaenpHBIX TPy npupoaHbix coequne- | The study of individual groups of natural com-
aHBIKTAy,  OKiKTeNnyi,  (U3MKAIBIK-XUMHUSUIBIK | HUH, BKJIFOYas UX OMpeeiieHue, Kiaccudukanuio, | pounds, including their determination, classifica-
KAacHETTepl, COMKECTEeHIIpY oJicTepi, camaiblK | (U3UKO-XMMHYECKHE CBOMCTBA, MeToAbl WiaeHTH- | tion, physico-chemical properties, methods of
KOHE CaHJBIK aHbIKTay. OCIMIIK IIMKi3aThiH | pUKalMK, KavyeCTBEHHOro | KoiumdecTBeHHoro | identification, qualitative and quantitative deter-
TalAay Ke3iHae OMOJIOTHSIIBIK OSNICeH Il 3aTTap/sl | onpeaeieHus. Meroapl uccinenoBanus ouonormye- | mination. Research methods for biologically ac-
3eprrey  omicrepi. Kpickammra —cumarramachl, | CKM aKTHBHBIX BEIIECCTB IPH aHAIM3€ pacTUTENbHO- | tive substances in the analysis of plant materials.
KAaCHETTEepi, OCIMJIIK QJIeMIHJIE Tapalybl, AOpUTIK | ro chipbsi. Kparkas xapaktepucTuika, cBoiictBa, | Brief description, properties, distribution in the
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[IMKIi3aTTaH OMOJOTHMSJIBIK OeCeHI KOocmanaapabl | paclpoCTpaHEeHHEe B pacTUTEIbHOM Mupe, crocoOsl | plant world, methods for isolating biologically
Oeny Tociimepi. TaOuru KOCHUIBICTApIbIH JKEKE | BbIACICHHUS OMOJOTMUYECKH aKTHBHBIX coeauHeHuit | active compounds from medicinal raw materials.
TOoNTaphl OOWBIHINA TCOPHSUIBIK OLTIM, OHBIH | U3 JIEKAPCTBEHHOTO Chiphbs. TeopeTnueckue 3Hanus | Theoretical knowledge of individual groups of
ilIiHAe  OJapAbIH  aHBIKTaMachl, IKIKTENyi, | IO OTAEIBHBIM IpyIIaM IPUPOJHBIX coeauHeHud, | natural compounds, including their determina-
(bU3UKAJIBIK-X UIMHUSIIBIK KacueTTepi, | BKIItoYas ux onpezeincHue, kiaccudukanuio, husu- | tion, classification, physicochemical properties,
COMKECTEH/IIpY OICTepi, camaliblK JKOHE CaHIBIK | KO-XMMUYECKUE CBOWCTBa, Meronabl uaeHTuduka- | methods of identification, qualitative and quanti-
aHBIKTAayJap JKOHEe T. O. OCIMIIK INUKI3aThIH | MM, KAYECTBCHHOTO M KOJHUYECTBEHHOro ompeje- | tative determination, etc. Mastering the methods
Tangay KesiHjge OMOJOrHsUIbIK OesICeH/ Il 3aTTapabl | ieHus u T. 1. OBnagenue Metogamu uccienoBanus | Of studying biologically active substances in the
3epTTey dJiCTEpiH MEHTEPY. OMOJIOTMYECKH aKTUBHBIX BemnecTB mnpu ananuse | analysis of plant materials.

PaCTHTEIBHOTO CHIPHS.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites
MaructpaHTThIH FBUIBIMH-3€PTTEY KYMBICHI Hay4YHO-HUCCIIeZ0BaTeNbCcKas paboTa Maru- Research work of a master student
CTpaHTa
bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager
JMapubaeBa CeBapa AHBapKbI3bl, Yepusisckas Oabra MuxaiiioBua, kanauaar ne- | Gubenko Maxim Andreevich, Senior Lecturer,
KapATBUTBICTAHY FHUTBIMIAPBIHBIH MAarucTpi JIATOTMYECKUX HAYK, aCCOIMUPOBaHHbIi podeccop | Master of Chemistry

3amanayu pumoxumusn/Cospemennan pumoxumus/Modern Phytochemistry

OKy maxcamul / Yueonan yenv/ Purpose

JOpUTIK  OCIMIAIKTepiH XHUMHSJIBIK Kypamsl, | popMupoBaHHe 3HAHHI 0 XUMHUYECKOM cocTase Jie- | TO form correct ideas about the diversity and
OMONOTHSIIBIK OEJICeH i KOChUIBICTAp/Ibl aHBIKTAy | KAPCTBEHHBIX pPAacTeHUi, Meromax ompenencuus | complexity of the material world, the highest
oMicTepi JKOHE OJapAbIH ajaMFa (U3UOJOTHSUIBIK | OMOJOTHUECKH aKTUBHBIX coenuHeHuid u ux ¢usuo- | forms of which are built from organic
acepi Typabl OLTIM/II KaJIbIITaCTBIPY JIOTHYECKOM JICHCTBHUHU Ha YeIOBEKa compounds, to acquaint undergraduates with
modern problems, methods and directions of
organic chemistry.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl  corri  asikraranHan keidin  Oiiim | Ilociie yenemHoro 3aBepieHusi Kypca After successful completion of the course, stu-
aJylIblIap KeJieci HOTHIKeJepre KoJl skeTKi3eni | odyuarommecs 0yayT dents will be

1 onmemuiH Tyrac OeiiHeciH KanbImracTeipy | 1 meMoHcTpHpoBaTh BiageHue Teopermueckumu | 1 Demonstrate proficiency in the theoretical
MaKcaThIH/a MEKTENTeri XUMHs KYpPCBIHBIH | OCHOBaMH (DUTOXMMHHU JJisi ocymiecTBieHus cBszu | foundations of phytochemistry to link the content
MasMyHbI ~MEH  9KOJOrus, (apmakojorus, | COAepKaHus MIKOJLHOrO Kypca XxuMuu ¢ skonoru- | of a school chemistry course with ecology,
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MEIWIIMHA apachlHIarbl OalIaHBICTBI JKy3ere | ei, ¢apmakosorueii, MmeauiuHoi B 1emsix ¢opmu- | pharmacology, medicine in order to form a
acelpy  YwiH  BHOXMMHUSHBIH  TEOPHSUIBIK | pOBaHMSA LEIOCTHOM KAPTUHBI MUPA; holistic picture of the world;

HETI3/IEpiH MEHIePY; 2 mpuMeHATh PUTOXUMHUUYECKUE 3HaHus W mpakTh- | 2 apply phytochemical knowledge and practical
2  ¢(uTOoXMMUIIBIK OUIIM MEH TNpaKTHKAJbIK | YeCKUEe yMeHUs B npodeccuoHanbHOM aestenbHO- | SKills in professional activities and in everyday
JaFIbLIap/Ibl KOCIOM KhI3METTE JKOHE KYHJCNIKTI | CTH M B IOBCEIHEBHOM KHU3HU; life;

eMip/ie KOJIZaHy;, 3 BBIpaXKaTh CYXKICHHUS 0 aKTyalbHBIM IIpobiaemam | 3 t0 express opinions on topical problems of
3  eciMIiK 6HIMAEPIHIH (U3UKA-XUMHUSIIBIK, | (PU3MKO-XMMHYECKHX, OMOXMMHYECKHX Iokasare- | physicochemical, biochemical indicators of plant
OMOXUMUSITBIK KOPCETKIIITEPiHIH ©3€KTi | JIel pacTUTENIbHOW MIPOIYKIIHH; products;

Mocedeepi OOMbIHIIA MIKip OUIAIpY; 4 oGecnieunBath paboty oOopymoBanus ¢usuko- |4 to provide operation of the equipment of
4  eciMIiK  OHIMJICPIHIH  KOPCETKIIITEPiH | XUMHYECKOro UM OMOXMMHYECKOro aHamu3arnokasa- | physical-chemical and biochemical analysis of
(GU3MKAIBIK-XUMUSUTBIK ~ JKOHE ~ OMOXMMUSUIBIK | TEJICH pacTUTEIIbHOM MPOIYKIIHH; indicators of plant products;

Tanaay a0 bIKTapbIHBIH dKYMBICBIH KAMTaMAachl3 | 5 JeMOHCTPHUPOBATh HHHOBAIIMOHHOE MBITIIICHUE; 5 to demonstrate innovative thinking;;

ery; BaHaIM3MPOBATh HHHOBAIIMOHHBIE TPOIIECCHI; 6 to analyse innovative processes;

5 MHHOBAIMSUIBIK OIJIAy bl KOPCETY; 7 B3aMMOJICHICTBOBaTh B XOj€ MpoekTHpoBaHus u | 7/ interact in the design and implementation of
6 MTHHOBALMSUIBIK IPOLIECTEPII TaIaY; peanu3anii THHOBAIMOHHOH e TeIbHOCTH; innovation activities;

7 MHHOBAIMSUIBIK KBI3METTI Ko0anay jkoHe icke | 8 mepenaBaTh NMpaBUIIbHBIC MpEACTaBIeHHUS O MHO- | 8 to convey correct ideas about the diversity and
acbIpy OapbIChIH/IA ©3apa 1C-KUMBLI JKacay; rooOpasur M CIOKHOCTH MarepuainbHoro mwupa, | complexity of the material world, directions of

8 MaTepHanIbIK SJIEMHIH OPTYPIILIITT MEH HarpaBJICHUSIX QUTOXHMUU. phytochemistry.

Kypaeniniri, @utoxumus 6arbITTaphl Typasbl

JYpBIC TYCIHIKTEPI1 Oepy.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

OpraHHKaIbIK XMMHUSHBIH TaHIaMalIbl Genimaepi | I36paHHbIe [IaBbl OPraHUYECKOH XUMHH | Selected chapters of organic chemistry

Kypcmuiy Kbickawa mazmynnt / Kpamrkoe cooepacanue Kypca/ Course summary

OcCIMAIKTEPIIH KalTaiama MeTabonu3miH | M3yueHue BemecTB BropuaHOro Metabonusma pac- | The study of substances of secondary metabo-
seprrey. Taburum  KochUIbICTAp MEH okeke | Tenuil. OcHOBHBIE MpaBwiaa W mpueMoB m3Biede- | lism of plants. Basic rules and techniques for the
KOCBUIBICTAp  KJAachlH  ally, Ta3ajay »JKOHE | HUs, OYMCTKH M MICHTU(HKALUK KJIaccoB Mmpupoa- | extraction, purification and identification of clas-
COMKECTeHMIPY/AIH  HEri3ri  epexesepi  MEH | HbIX COSIMHECHUI M MHAMBUAYaTbHBIX coeauHennii. | Ses of natural compounds and individual com-
Tociuepi. Ocep erymi 3arrapabl aHbIKTay yiniH | COBpeMeHHbIE METONBI aHalh3a MPHUPOAHBIX co- | pounds. Modern methods of analysis of natural
TaOWFU KOCBUIBICTAP/bl TalJayAblH 3aMaHayW | CAMHEHWH JUIsS OINpeIesieHus JeHCTBYIOMMX Be- | compounds to determine the active substances.
onmicrepi. bBuonorusuielk  Oencenai  3arrapipiH | miecTB. OleHKa KadecTBa ChIpbs 1O KonmdecTBeH- | Assessment of the quality of raw materials by the
CaHJIBIK KYpaMbl OOMBIHINA IMHKI3aTTBIH CallachlH | HOMY COJCpXKaHHI0 OHOJOTMYECKH aKTHBHBIX Be- | quantitative content of biologically active sub-
Oaranay. OciMIIKTEepIiH KaliTaama | mectB. BemecrBa BropuuHoro merabonm3ma pac- | stances. Substances of secondary metabolism of
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MeTa0oJIM3MIHIH 3aTTapbl. TaOWFU KOCBLIBICTAP
MEH JKEKE KOCBUIBICTAD CHIHBINTAPBIH  aiy,
Tazajay JKOHE COMKECTEHIIpY epekecl MeH
tocinmepi. Herisri  Ouonorusuiblk — OesceHi
3aTTapabiH CaHJIBIK Kypambl Oo¥BIHIIIA
IIMKI3AaTThIH camackiH Oaramay. JKyka KabaTTl,
Kara3 yKoHe KOJIOHKaJbl xpomarorpadus. YK, UK
KOHE MaCC-CIIEKTPOCKOIHSI.

TeHuil. [IpaBuiia u npremMsbl U3BICUEHUS, OUUCTKHU U
UACHTH(DHUKAIIMY KJIACCOB MPUPOIHBIX COCTUHEHUI
Y MHJIUBHyaJIbHBIX coeMHeHN. OneHka kayecTBa
CBIPbSl M0 KOJIMYECTBEHHOMY COJIEPKAHHUIO OCHOB-
HBIX OHMOJIOTMYECKH AaKTHUBHBIX BellecTB. TOHKO-
cioiiHas, OymMakHasi M KOJIOHOYHAs XpOoMarorpa-
¢us. YO, UK u macc- cneKTpoCKOMusl.

plants. Rules and techniques for the extraction,
purification and identification of classes of natu-
ral compounds and individual compounds. As-
sessment of the quality of raw materials by the
quantitative content of the main biologically ac-
tive substances. Thin layer, paper and column
chromatography. UV, IR and mass spectroscopy.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisite

(72}

MaFI/ICTp AHTTBIH FBUIBIMU-3CPTTCY ) KYMBICHI

HayYHO-HMCCIIEIOBATENbCKAsA paboTa Maru-
CTpaHTa

Research work of a master student

bazoaphama

scemexuiici / Pykosooumens npozpammer/ Programme manager

JapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIBICTaHy FUIBIMJIAPbIHBIH MAarucTpi

Yepusasckasa Onbra Muxaia0BHA,KaHIAIAT 11e-
JTarOTMYeCKUX HayK, aCCOLMUPOBAHHBIN mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Ikonocuanvik ouoxumusn/Ixkonocuueckas ouoxumus/Ecological Biochemistry

OKy maxcamul / Yueonan yenv/ Purpose

Tipl OpraHu3MaepAiH Oip-0ipiMeH KoHe KoplIlaraH
OpTaMEH e3apa OPEKETTECYiHIH OUOXUMUSIIBIK
MEXaHU3MJIEPiH 3epTTeY;

- Tipl aF3ajapAbpl SKOJOTHSUIBIK JKarnaiiapra
oeifimMey i OMOXUMUSLIBIK MeXaHU3MIEpi
Typajbl TYCIHIK KaJbIITaCTHIPY;

- opranmMiepAiH Oip-OipiMeH JKOIOTUSIIBIK-
OMOXMMISUTBIK ©3apa OPEKEeTTeCYiHe KaThICAThIH

3aTTapblH  KbI3METTEpl Typajibl TYCIHIKTEpIi
KaJIBIITACTBIPY;
-KCEHOOMOTUKTEPi O6uoTpaHchopmarusiay

MeXaHU3Mepl Typalibl OiIiM any;

- OMOXMMMSIIBIK - SKOJIOTHSUIBIK aKIapaTThl OHAeY
YKOHE MHTEpIpeTausuIay OOMBIHIIA ICKEPIIIKKE Ue
601y

u3ydeHne OWOXMMHUYECKUX MEXaHH3MOB B3aMMO-
JEMCTBUS JKUBBIX OPTraHU3MOB JIPYT C IPYTOM U C
OKpYKarolllel Cpesiou;

(dbopmMEpoBaHUE TIPENCTABICHI O OMOXUMHYECKUX
MeXaHU3MaxX MPHUCIIOCOOICHHSI KUBBIX OPraHU3MOB
K DKOJIOTUIECKUAM YCIIOBUSIM;

¢dopmHpoBaHUE TpeAcTaBIeHUN O (QYHKIUIX Be-
IECTB, YYaCTBYIOIIUX B AKOJIOTO- OMOXUMHUIECKOM
B3aMMO/ICIICTBUN OPTaHU3MOB JPYT C IPYTOM;
npuoOpeTeHne 3HaHUW O MexaHu3Max OuOoTpaHc-
dbopMaruu KCeHOOMOTHKOB;

npuodpereHue yMeHuil no o0OpaboTKe U UHTEpIpe-
Tal OMOXUMHUKO-3KOJIOTHYEeCKON nH(opMaru

study of the biochemical mechanisms of
interaction of living organisms with each other
and with the environment;

formation of ideas about the biochemical
mechanisms of adaptation of living organisms to
environmental conditions;

- formation of ideas about the functions of
substances involved in the ecological and
biochemical interaction of organisms with each
other;

- acquisition of knowledge about the
mechanisms of biotransformation of xenobiotics;

-acquisition of skills for processing and
interpretation  of  biochimico-environmental
information
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Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kypersl  ¢oTTi  afgKTaraHHaH KeHiH Oiidim
aNymbLIap KeJieci HOTHKeJIepre KoJl sKeTKi3exi
1-5K0NOTHANBIK ~ OMOXMMHUSHBIH ~ MHTETPATUBTI
CUTIATBIH, HETI3r1 TYCIHIKTEpI MEH MoceJelepiH
Oinesni )KoHE TYCIHY;

2-(hM3UKO-XUMUSIIBIK JKOHE OMOXUMHUSUIBIK TalIay
ONIiCTEPiH SKOJOTHUSIBIK OMOXUMUS MOCEIeNepiH
3epTTeyre KoyigaHy OOHMBIHIIA MYMKIHIIKTEPIiH
OlTy ’KOHE TYCIHY ;

3-OMOXMMUSIBIK ~ JKYHENEepIiH  DKOJOTHSIIBIK
TYPAKTBUIBIFBIHBIH ©3€KTI MOCEIICTICPiH TAIKbLIAY;
4-KociNTIK  KbI3METTE KOJJaHy MakcaThIHIa
OMOXMMISUTBIK-OKOJIOTUSIIBIK ~ aKMapaTThl  OHJIEY
KOHE UHTepIpeTausiay JaFAbUIapbIH MEHTEpY;
5-9KOJIOTHSUTBIK OMOXHMHS CaTaChIH/IaFbI
TEOPHUSIIBIK JKOHE IKCIIEPUMEHTANIBI OKY JKOHE
FBUTBIMHU KBI3METTIH HOTIDKETIEPIH TaJIay,
Kyliesney jKoHe Kallbliay;;

ITocJie ycmemHOro 3aBepiieHus Kypca
oOyyarommuecst Oyayt

1 3HaTH ¥ MOHUMATh UHTETPATUBHBINA XapaKTep, OC-
HOBHbIE TMOHATHS M MPOOJIEMBbl HKOJIOTHMYECKOI
OMOXUMUU,

2 3HaTh W TOHMMATHBO3MOXHOCTU (U3UKO-
XUMHUYECKHXU OMOXMMHYECKHX METOJIOBAaHAINA3A B
IUIaHEe MPUMEHEHHS UX K W3YYEHUIO TpobiieM KO-
JIOTMYECKON OMOXUMHH;

3 ob0cyxnaTh akTyallbHble MPOOJIEMBI IKOJIOTHYE-
CKOM CTaOMILHOCTH OMOXHUMUUYECKUX CHUCTEM;

4 BiiajieTh HaBBIKAMH OOpPaOOTKH M MHTEPIIPETAIIUN
OMOXUMHUKO-IKOJIOTHIECKON MH(OPMAINH C TENBI0
MIPUMEHEHHUS B TPO(ecCHOHANBHOMN e TEeNbHOCTH;
5 aHanmM3MpoOBaTh, CUCTEMATU3UPOBATH U 0000IIATH
pe3yNbTaThl TEOPETUUECKONU U IKCIEPUMEHTATBHON
yueOHOM M HAy4YHOH NeATeIbHOCTH BOOIACTU 3KO-
JIOTUYECKON OMOXMMHH,

After successful completion of the course, stu-
dents 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 stability
of biochemical systems

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

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

3aMaHayu OelfopraHuKasIbIK
TEOPUSAJIBIK ~ HEri3fepi, KopllaraH
(bu3MKa-XUMHUSUIBIK TpoLecTepi

XUMUSHBIH,
OpTaHbIH

TeopeTnueckne OCHOBBI COBPEMEHHOW HEOPraHU-
YECKOM XMMHH, (PUIUKO-XUMUYECKUE MPOLECCHI
OKpYXKarolien cpesibl

Theoretical foundations of modern inorganic
chemistry, Physicochemical Processes of the
Environment

Kypcmuiy Kbickawa mazmynnt / Kpamrkoe cooepacanue kypca/ Course summary

OciMIIKTep MEH >KaHyaplap[blH TIPIILIIK €Ty
OpTaCHIHBIH JKaFaiTapeIHa OMOXMMHUSIIIBIK,
Oeifimenyi. OKOJOTHSUIBIK MAaHBI3IBI  3aTTap
MeTa0OJIM3MIHIH Keuoip OMOXVMHUSIIIBIK
acmeKTiiepi. Kcenobuorukrepmi
JNETOKCUKamusuiay Mexanmsmzepi. Kairtanama
MeTaboIM3M JKOHE KOFapbl MaMaHIaHIbIPbUIFaH
OMOMOJIEKYITaIap b OMIpIiH TYpIi

bruoxumuueckue ajanTaluy pacCTeHUN U KUBOTHBIX
K YCIIOBHUSIM HX cpelibl ooutanus. Hexkotopsie 6uo-
XMMUYECKHE aCMEKThl MeTaboJIM3Ma SKOJIOTUYECKH
Ba)XHBIX BEIIECTB. MEXaHU3MBI JIETOKCUKAITH KCe-
HOOMOTUKOB. BTOpHuHBI MeTab0IM3M U NMPOTYyLHU-
pOBaHUE BBICOKOCIIELIMAIU3UPOBAHHBIX OHOMOJIE-
KyJl Y pa3HbIX (pOpM >KU3HU Ha BTOPUYHBIX MeTabo-
anyeckux myTsx. Mcrnonb3oBaHue GMOXMMUYECKUX

Biochemical adaptations of plants and animals to
their living conditions. Some biochemical as-
pects of the metabolism of environmentally im-
portant substances. Xenobiotic detoxification
mechanisms. Secondary metabolism and the
production of highly specialized biomolecules in
various life forms on the secondary metabolic
pathways. The use of biochemical methods and
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dbopmanapbiHIa — KadWTalamMa — MeTa0OJHMKAIbIK
XKoJJapAa IIeIFapy. bipkaTap  AKOJOTHSUIBIK
Macenenepl TYCIHY KoHE YPhIC TYCIHAIPY YIIiH
OMOXMMISUTBIK 9MIICTEP MEH TOCUIACPAl KOJIaHY.
DKOJIOTUSIIBIK BUOXUMHSIHBIH TOKCHKOJIOTHSIMEH,
OMOXVMHUSLITBIK (hapMaKoJIOTUSMEH,
(UTOXMMHUSIMEH XKOHE T. 0. OAJIaHBICHI.

JIOTHEH,
XUMHEHR U Op.

METOJIOB M TIOAXOOB JUISi TOHUMAHUS ¥ IPaBIIb-
HOW HWHTEpHpEeTaluyd psga SKOJOTHUECKUX IMpo-
O1eM. CBsI3b 9KOJIOTMYECKOH OMOXMMHUH C TOKCHKO-
OnoxuMu4eckoi Qpapmaxosoruen, puTo-

approaches for understanding and correctly in-
terpreting a number of environmental problems.
The relationship of environmental biochemistry
with toxicology, biochemical pharmacology,
phytochemistry, etc.

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

MAarvuCTpPaHTThIH FBUJIBIMHU-3CPTTCY KYMbBICHI

‘ HAYYHO-UCCJICAOBATCIIbCKAA pa60Ta MarvucTpaHTa

| research work of a master student

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yiib:kan YpMaHTaeBHA, XUMUSFbI-
JTBIMIAPHI KaHAUIAThI, KAYBIMIACTBIPBUIFAH MIPO-

dbeccop

BaxeBa Haranus BensimuHoBHA,
KaH/IM/JIaT NeJaroruueckux HaykK, acCOUMUpOBaH-
HBII ipodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Buoxumusanoiyy akmyans0i macenepi/Axmyanvnvie npodaemuvt ouoxumuu/Actual Problems of Biochemistry

Oky maxcamul / Yueonas yenv/ Purpose

Tipi »xyilenep KOMIIOHEHTTEPIHIH XUMMSIIBIK
KYpaMBIH JKOHE OJIap/ia OTETiH XUMUSUIBIK peakx-
LUsATapAbIHTa0MFATBIH 3€pPTTEy, OHBIH IIIIHIE
MATOJOTUSIIBIK, OPTaHU3MICP/IiH TipLILTITiHaeT
MPOIIECTEP/IIH MOJICKYJIANBIK HET131H KYPaWThIH.
- JKanmel MeTaOoOMUTTEp KOHE JKANIIbBl METa-
OOJMKAJIBIK JKOJJIap HETI31HAe aF3ajap/ablH
TIPIIUTIK OPEKETIHIH OWOXUMUSIIBIK Heri3zaepi
TypaJibl TYTac TYCIHIK KaJIbIITACThIPY;

- MMMYHHUTET, KaHLEPOTeHe3, KapTal MoJe-
KYJaJblK Heri3epl Typayibl OuTiMAl KajibllTa-
CTBIPY,

- OMOXUMMUSUIBIK aKITapaTThl OHILY KOHE
MHTEpIpeTalusiay KoHe OHbI KociOM KbI3METTe
KOJIZIaHy OOMBIHIIIA ICKEPIIIKTI MEHTepYy

N3yueHne XMMHUYECKOIO COCTaBa KOMITOHEHTOB
KUBBIX CUCTEM U TPHPOJIBI, IPOTEKAIOIINX B HUX
XUMHYECKHX PEAKIUH, COCTABISIONIMX MOJEKY-
JSIPHYIO OCHOBY BaXKHEMIIHMX, B TOM YHUCIIE U Ia-
TOJIOTUYECKHUX, TPOLIECCOB B KHU3HEEATCITLHOCTH
OpPTraHU3MOB.

-(opMupoBaHNE IETOCTHOTO MPEACTABICHHUS O
OMOXMMHUYECKUX OCHOBAaX >KHU3HEIESITEIbHOCTU
OpPraHMW3MOB Ha OCHOBE OOIIMX META0OJHTOB H
00IIMX MeTabOINYECKUX ITyTeH;

-(opMupoBanue 3HAHMI O MOJEKYJISPHBIX OCHO-
BaX HMMYHUTETA, KaHIIEPOT'€HEe3a, CTAPEHUS;
-pUOOpPETEHNE YyMEHUN 1Mo 00paboTKe W HHTEp-
nperanuu OMOXMMHYECKOW MH(OPMAIMU 110 TPHU-
MEHEHHIO €€ B MPO(eCCHOHATbHONAEATEIbHOCTH

study of thechemicalcomposition of compo-
nents of living systems and the nature of
chemi-cal reactions occurring in them, which
constitutethe molecular basis of the most im-
portant, in-cludingpathological, processesin
the lifeoforganisms.

- formation of a holistic view of the biochemi-
calbasesoflifeactivityoforganismsbasedon-
commonmetabolitesandcommonmetabol-
icpathways;

- formation of knowledge about the molecu-
larbasisofimmunity, carcinogenesis, aging;

- acquisition of skills in processing and inter-
pre-tation of biochemical information and its
appli-cationinprofessional activities
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Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kypersl  ¢oTTi  afgKTaraHHaH KeHiH Oiidim
aNymbLIap KeJieci HOTHKeJIepre KoJl sKeTKi3exi
1-akonmorusnblK ~ BHOXWUMHSIHBIH —~ HHTETPATUBTI
CUTIATBIH, HETI3r1 TYCIHIKTEpI MEH MoceJelepiH
OlTy )KoHE TYCiHY;

2-(hM3UKO-XUMUSIIBIK JKOHE OMOXUMHUSUIBIK TalIay
oNicTepiH IKOJIOTHSUTBIK broxumusi mocenenepin
3epTTeyre KoyijgaHy OOHWBIHIIA MYMKIHIIKTEpPiH
OlTy ’KOHE TYCIHY ;

3-OMOXMMUSIBIK ~ JKYHENEepIiH  DKOJOTHSIIBIK
TYPAKTBUIBIFBIHBIH ©3€KTI MOCEIICTICPiH TAIKbLIAY;
4-KociNTIK  KbI3METTE KOJJaHy MakcaThIHIa
OMOXMMISUTBIK-OKOJIOTUSIIBIK ~ aKMapaTThl  OHJIEY
KOHE UHTepIpeTausiay JaFAbUIapbIH MEHTEpY;
5-9KOJIOTHSUTBIK OMOXHMHS CaTaChIHIaFbI
TEOPHUSIIBIK JKOHE IKCIIEPUMEHTANIBI OKY JKOHE
FBUTBIMHU KBI3METTIH HOTIDKETIEPIH TaJIay,
Kyliesney KoHe KallbLuiay,

ITocse ycnemiHOro 3aBepuieHus Kypca
oOyyarommuecst Oyayt

1 3HaTh ¥ MOHMMATh UHTETPATUBHBIN XapakKTep, Oc-
HOBHBIC TIOHATUS W TIPOOJIEMBI HKOJOTMYECKOM
OMOXUMUU,

2 3HaTh M TIOHUMATh BO3MOXKHOCTU (PH3HKO-
XUMHYECKHXU OMOXMMHYECKHX METOJIOB aHajH3a B
IUIaHE IPUMEHEHHS UX K U3y4EeHHUIO MpodieM OHo-
XUMUH;

3 00cyxkIaTh akTyalbHBbIE MPOOJIEMBbI CTaOMIBHO-
CTH OMOXMMUYECKHUX CUCTEM;

4 BiiajieTh HaBBIKAMH OOpaOOTKH M MHTEPIIPETAIIUN
OMOXUMHUKO-IKOJIOTUIECKON MH(OPMAINH C TENBI0
IPUMEHEHUS B IPOPeCCHOHATBHOM NeATETbHOCTH;
S aHaNIM3UpPOBaTh, CUCTEMATU3UPOBATh U 0000IIATH
pe3yabTaThl TEOPETUUECKON M IKCIEPUMEHTAIBHOM
yueOHOM UM HAay4yHOH JesATEJbHOCTH BOOJIACTH
COBPEMEHHOI OMOXUMUW;

After successful completion of the course, stu-
dents will be

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

2 know and understand the capabilities of physi-
cochemical and biochemical methods of analysis
in terms of their application to the study of bio-
chemistry problems;

3 discuss current problems in the stability of bio-
chemical systems;

4 be able to process and interpret biochemical-
environmental information for application in
professional practice;

5 analyse, systematise and summarise the results
of theoretical and experimental teaching and re-
search activities in modern biochemistry

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

3aMaHayu OelfopraHuKasIbIK
TEOPUSAJIBIK ~ HEri3fepi, KopllaraH
(bu3MKa-XUMUSUIBIK poLeCTepi

XUMUSHBIH,
OpTaHbIH

Teopernueckrie OCHOBBI COBPEMEHHON HEOpraHu-
YECKOW XHUMHH, (UHUKO-XUMHUYECKHE TPOIECCHI
OKPY’KaIoIIeH cpeibl

Theoretical foundations of modern inorganic
chemistry, Physicochemical Processes of the
Environment

Kypcmuiy Kbickawa mazmynnt / Kpamrkoe cooepacanue kypca/ Course summary

Bronorusuisik OeJiceH i KOCBUTBICTAP/IbIH
MeTa0oIH3Mi. ButamuHapabik KapbIM-
KaTbIHACTapAbIH OUOXUMHUSLITBIK Heri3zaepi.

TamakTany OMOXUMMSICBIHBIH ©3€KTI Mocenelepi.
BroxuMuSHBIH MeIUIMHAIIBIK-OMOI0T USIIBIK
acnektisiepi. KanreporeHnesmiH »oHE KICTKAJIBIK
KOMMYHHUKAIUSIHBIH ~ MOJICKYJIANIBIK ~ HETi37epi.
NMMYHUTETTIH MOJIEKYJIAJIBIK HET131epi.

MeTtaboau3mM OHOJIOTUYECKH AKTUBHBIX COEIMHE-
HUWA. BHOXMMHMYECKHME OCHOBBI MEXBHTAMHHHBIX
B3aMMOOTHOIIEHUH. AKTyaJbHBIE NMPOOJIEMBbI OHO-
XUMHUH NMUTaHUS. Meauko-Onoiornyeckrue acreKkThl
Oonoxumun. MonekynsipHble MEXaHU3Mbl CTapeHUs.
MounexynsapHbele OCHOBBI KaHLEPOT€HE3a U KIIETOY-
HOM KOMMYHHUKaIMU. MOJEKYJISIpHBIE OCHOBBI UM-
MYHHTETA.

The metabolism of biologically active com-
pounds. Biochemical basis of intervitamin rela-
tions. Actual problems of nutritional biochemis-
try. Biomedical aspects of biochemistry. Mo-
lecular mechanisms of aging. Molecular basis of
carcinogenesis and cell communication. The mo-
lecular basis of immunity.
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Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

MarucTpaHTThIH FBUIBIMH-3€PTTEY KYMBICHI HayYHO-HCCIIEIOBATENIbCKAst paboTa Maru- Research work of amaster'sstudent
CTpaHTa
Bazoaphama scemexwici / Pykosooumenw npozpammut/ Programme manager
Tayp6aeBa I'yabikan YpMmaHTaeBHA, XU- Ba:keBa Harayiusi BeHssMUHOBHA, KaHHIaT GubenkoMaximAndreevich, Senior Lectur-
MHUSFBUTBIMIAPBI KaHAUAATHI, KaybIMIACThI- HEearOrH4eCKUX HayK, aCCOLMUPO-BaHHbIM er,Master ofChemistry
pbuIFaH podeccop npodeccop
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