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KIPICIIE

DJEeKTUBTI MOHAEP KaTaJorbl OKBITYIBIH KPEIUTTIK Kyiieci OOWBIHIIA KYpPacThIPBLIAJIbL.
DIIeKTUBTI TOHACP KaTajoTbl KYHEJICHTeH TaHJay OOWBIHINA IMOHAEP Ti3IMIH JKOHE OJIapAblH
KBICKa CUTIATTAMAChIH KapacThIPA/Ibl.

OKy »ocrnapbIlHIaFbl OapJIBIK MOHIEP YII IUKIIFA OIpIKTIPUIIL: JKaambel OUTiM Oepy IHUKIIBI
(OKBIT), 6a3aneik nouaep mukisl (BI1), kocinrenaipy moraepi mukisl (KIT).

JKanmer OimiM Oepy MMOHIEP IMKIBI MaMaHHBIH HHTEJUICKTYaIbIK, JKEKE TYJIFAIIbIK,
QJIIEYMETTIK TYPFBIJA JaMyblHa MYMKIHAIK Oepesi. ba3aibik moHaep MUKIIBI OoJamak MaMaHHBIH
MaMaH/IbIFbIHA COMKec (PyHIaMeHTaIABIK OUTIMIHIH KaJbIITacyblHa OaFrbITTaNa bl KocinTeHmipy
MOH/EP LUKIIBI KOCIOM KBI3METTIH HAKThI CAaChIH/Ia KOJJAHBUIATHIH apHAWbI OUTIMIL, TaFIbIHEI,
KY3BIPETTIIIKTI aHBIKTAMUIbI.

binim amymer TunTtik oKy OarmapiiaMachIMEH OCKITUIT€H MaMaHIBIKTapIbIH MIHICTTI
KOMITOHCHT TOHJIEPIH MEHIepyMEH Karap, YCHIHBUIBII OTBIPFAH TaHIay OOMbBIHINA TOHICPIL
TaHJAI alybl THIC.

BBEJIEHHUE

[Ipu kpeauTHON TeXHONOTHH OOyueHUsl pa3pabaThIBaeTCsl KaTalor AJIEKTHUBHBIX JUCIU-
e, KaTamor 3JeKTHBHBIX TUCIUIUIMH TPEICTABISICT COO0H CHCTEMaTH3UPOBAHHEIN NIEpeYeHb
JTUCITUIIMH KOMIIOHEHTA 10 BEIOOPY M COAECPKUT KPAaTKOE UX OMHCAHUE.

Bce nmucnumivabl yaeOHOTOo TUIaHa 0OBbEIMHEHBI B TPU IHUKJIA: UK 00IIe00pa3oBaTeIib-
HeIx gucuuiiud (OO/), uukn 6a3oBeix aucuuiuivH (B/]), uuki npodumupyrommx JUCIUILTUH
(T1JD).

[ukn o6meoOpa3zoBaTeNbHBIX TUCIUILUIMH MPEANONIAraeT MOArOTOBKY HHTEIIEKTyalbHO-
r0, JINYHOCTHOTO U COIMATBHO-PA3BUTOrO crieruaiicta. [{ukir 6a30BbIX JUCIHILIAH HAIIPABJICH
Ha (popmupoBaHHe y OyAyIIero crnernuanucta GyHaaMeHTalIbHbIX 3HAHUH IO COOTBETCTBYIOIIEH
crienuabHOCTH. 1K mpoumupyonmx AUCIHUILINH ONpPEeIIsIeT epeYcHb CIICIUAIBHBIX 3Ha-
HUH, yMEHUH, HABBIKOB U KOMIIETEHIIUI MPUMEHUTEIHHO K KOHKPETHOH chepe mpodeccuoHanb-
HOHU JeATEILHOCTH.

Hapsiny ¢ u3ydeHuneM IUCHUIUIMH 00S3aT€IbHOTO KOMIIOHEHTA, YCTaHOBIEHHBIX Twuro-
BBIM YUYCOHBIM TUIAHOM CIICIIHATBLHOCTH, 00OYUAIOIIUICS TaKXKe JIOJDKEH BhIOpATh NI U3ydeHUs
JTUCITUIIMHBI KOMIIOHEHTA 0 BBIOODY.

INTRODUCTION

With credit training technology, a catalog of elective disciplines is developed. The cata-
log of elective disciplines is a systematic list of disciplines of the component of choice and con-
tains a brief description of them.

All disciplines of the curriculum are combined in three cycles: the cycle of general educa-
tional disciplines (OOD), the cycle of basic disciplines (DB), and the cycle of majors.

The cycle of general educational disciplines involves the preparation of an intellectual,
personal and socially developed specialist. The cycle of basic disciplines is aimed at the for-
mation of a future specialist fundamental knowledge in the relevant specialty. The cycle of ma-
jors defines a list of special knowledge, abilities, skills and competencies in relation to a specific
area of professional activity.



Along with the study of the disciplines of the compulsory component established by the
Model Curriculum of the specialty, the student must also choose to study the discipline of the
component of choice.

7MO01517-Xumus skoHe mudpaaHabipy oitiMm 6epy O0araapJiiaMachbIHbIH JJIEKTHBTI MOHIEp
tisiMi/[lepeyens 3JeKTHBHBIX IUCHUILUIMH oOOpa3oBareqbHOli mporpammbl  7M01517-
Xumus u uudposuzanusa /The list of elective disciplines of the educational program
7M01517-Chemistry and digitatization

Ne

ITon ataysl / HaumeHOBaHWE AMCIUTUIMHBI

Cemectp

1.

3amaHayu OefopraHUKaIbIK XUMHUSHBIH TEOPHUSIIBIK
Heriznepi/TeopeTnueckre OCHOBBI COBPEMEHHOW HEOPraHHYECKOM
xumun/Theoretical Foundations of Modern Inorganic Chemistry

3amanaywu sxanmsl xumust/CoBpemenHas oomas xumusi/Modern General
Chemistry

1

XKanrer xoHe 6eliOpraHuKaIbIK XUMHUSHBI OKBITY 9J1iCHAMaChl MEH 3aHaAMayH
TCXHOJ'IOI‘HSICBI/M@TOI[OJ’IOFI/I}I H COBPECMCHHbLIC TCXHOJIOTHH O6y‘1€HI/IH 0611_[6171
u Heoprannyeckoit xumun/ Methodology and Modern Teaching Technology
of General and Inorganic Chemistry

Kopiaran opranbiH Gu3nKa-XUMHSIIBIK poriecTepl/PU3NKO-XUMUYECKUE
nporeccsl okpyxarorieit cpeapl/Physicochemical Processes of the
Environment

Hudpneik negaroruka/lludposas nexaroruka/Digital Pedagogy

AHaITMTUKAIBIK XUMUSHBIH TaHAJIMaJIbl Oemimaepi/
N306panHbIe T71aBbl aHATUTHYECKOW XUMUN/

Selected Chapters of Analytical Chemistry

AHaTUTHUKAIIBIK XUMHSIHBIH TEOPUSITBIK Heri3nepl/TeopeTnueckne OCHOBBI
ananutndeckoit xumun/ Theoretical Bases of Analytical Chemistry

OpraHuKaablK XMMUSHBIH TaHJaJIMalbl Oesimaepi/M30paHHbIe I1aBbl
opranunueckoit xumuu/Selected Chapters of Organic Chemistry

OpranukaibiK peakusapIbiH Mexanu3maepl/MexaHu3mMbl OpraHuYeCKUX
peaknuii/Organic Reaction Mechanisms

binim G6epyni aknapaTTanablpy *koHe nudpaanasipy/ Madopmatuzanus u
nudposuzanus oopasosanus/ Informatization and Digitalization of
Education

dusnKanbIK XMMUSHBIH 3aMaHayn Macesnenepi/CoBpeMeHHbIe TIPOOIIEMbI
busnueckoit xumun/Modern Problems of Physical Chemistry

XUMUSIIBIK KOCBUIBICTAPABIH (PU3UKA-XUMUSIIBIK KACUETTEPIH
KOMIIbIOTEpITIK 00mkay/KoMIbloTepHOE MPOTHO3UPOBaHKE (PU3UKO-
XUMUYECKUX CBOMCTB XUMUYECKUX COCTMHECHUM/

Computer Prediction of Physical and Chemical Properties of Chemical
Compounds

AHanIM3I1H UHCTPYMEHTTIK daictepl/HCTpyMeHTallbHbIE METO b
ananuza/Instrumental Methods of Analysis

Jlopimik eciMaIKTep XUMHUSICH/ XUMUS JIeKapCTBEHHBIX pacTeHuit/Chemistry
of Medicinal Plants




3amanayu ¢uroxumus/CoBpemernas ¢putoxumus/Modern Phytochemistry

10.

DKOJIOTHSIIBIK Onoxumus/Dkonorudeckas onmoxumus/Ecological
Biochemistry

XUMHUSITBIK, KOCBUTBICTAPIBIH OMOJOTHSUIBIK AKTUBTLIITTH KOMITBIOTEPITIK
Moebaey/KoMprorepHoe MoieIupoBaHUe OMOJIOTHYSCKON aKTHBHOCTH
xumuaeckux coequHenuit/Computer Modeling of Biological Activity of
Chemical Compounds




1 cemecTp / 1 cemectp / 1 semester

g;‘;;:ﬁﬁ‘;;/ﬂ . EEﬁg‘;ﬁgﬁgfﬂHK TEOPETHYECKHME OCHOBbI | THEORETICAL FOUNDATIONS

nqucuumimesl / Name of XUMUSAHBIH TEOPUSAJIBIK COBPEMEHHuO U OF MODEM INORGANIC CHEM-
HILTH) HEOPICAHMYECKOI XUMUU ISTRY

the discipline HET'I3JIEPI

AKaJeMUKaIIBIK KPEIUT
caHbl, OakpUIay TYpi /
Komunuectso
aKaJIEMUYECKHUX
KpenuToB, hopma
kouTpoist / Number of
academic loans, form of
control

5 AKaJICMUAJIBIK KPEAUT, CMTHXAH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

[MpepexBusutTep / bakanaBpuaTThiH Oeiiopranukaibik, | Kypcel Heopranmueckoit, anamutuue- | Undergraduate courses in inorganic, an-
[IpepexBU3UTHI / AHATUTUKAIIBIK, OpraHuKalbIK, | CKOW, opranudeckou, ¢usmueckoir xm- | alytical, organic, and physical chemistry
Prerequisite (U3UKATBIK XUMUS KypCTaphl MM OaKaJaBprara

[ToctpexBuzutTep / Oum3uKaNbIK ~ XUMUSHBIH ~ 3amaHayu | CoBpeMeHHbIe mpobiembl ¢usuueckoii | Modern problems of physical chemistry,

IToctpexBu3uThHI /
Postrequisite

Moceleniepi, aHATUTUKAIBIK XUMUSHBIH
TaHAaIManbl OeNiMIepi, OpPTraHUKAaIbIK

XHUMHHU, I/136paHHI>I€ T'J1IaBbl aHaJIUTHYC-
CKoOit XHUMMHU, (bI/I3I/IKO'XI/IMI/I‘-IeCKI/Ie npo-

selected
chemistry,

chapters  of
physical and

analytical
chemical

XUMHUSHBIH ~ TaHJaJIMallbl  OeiMzepi, | Iiecchl OKpyXarolien cpebl, n3dpanueie | processes of the environment, selected
KOpIIaFaH OpPTaHBIH (PU3MKa-XUMHUAJIBIK | TJIaBbl OPTaHUYECKON XUMUU chapters of organic chemistry
npoiecTepi

Oxky mMakcaTbl MEH Makcartsr: Kazipri keszeri | Lenb: yrmyOneHHoe w3ydeHue HekoTo- | Purpose: in-depth study of some areas of

MiHaeTTepl / YueOHas
1estb ¥ 3amaun / Learning
Goal and Objectives

OcilopraHuKalbIK ~XUMHSHBIH ~ KeHOip
OarbITTaphl OOMBIHIIIA TepeH OuTiM Oepy.
[Tonai oxky ke3iHae OLTIM amymIbuIap
KBAaHTXHUMUSUIBIK TYPFBIIAH 3aTTap/IbIH
KYPBUIBICBI, XUMUSIIBIK TIPOIECTEPIiH
MeXaHU3MEpl Typaybl KOChIMIIA OiiM

PBIX HAINpPaBIEHUH COBPEMEHHOM HEOp-
ranuyeckon xumuu. Ilpu wnsyyenum
JTUCIUTIIMHBI  00ydJaromuecss mpuoope-
TAlOT  JONOJHUTEIbHBIE 3HAHHUA O
CTPYKTypE€ BEIIECTB C KBAaHTOBOXUMHU-
YeCKUX MO3ULUH, MEXaHU3MAaX XUMHYe-

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

anajzpl, KOMIUIEKCTI KOCBUIBICTAP/BIH | CKHUX MPOIECCOB, paccMaTpHBaroT ctpo- | mechanisms of reactions of complex
KYPBUIBICHI MEH peakuus | eHue ¥ MEXaHU3MBI peakuuii komiuieke- | and other compounds
MEXaHU3MJICPiH KapacThIpaibl HBIX H JIp. COCJIMHECHUIT

OKBITYIBIH HOTHXeCT / 1.Kasipri ke3zmeri Oeliopranukanbik | 1. 3HaeT akryanpHble HanpaBieHus uc- | 1. Knows current directions research in




Pesynbrar 00yueHus /
Learning outcome

XUMUSAIAFBl  3€PTTEYAIH  aKTyajbIi
TEOPUSIIBIK ~ JKOHE  AKCIIEPUMEHTTIK
OarpITTapBIH OlIe/i

2.beiiopranukanbik XUMUSHBIH
3aMaHayd  MOCEJCNIepIH  HICHIYAiH
aKIapaTThIK, aHaJIU3 K JKOHE

9KCIIEPUMEHTTIK dICTepl Typaibl OiTiMi
Oap ’KoHE oJapIbl 63 3epTTeyNepiHie
namagaHaabl

3. 3epTTeneTiH CYpaKThIH TaKbIPHIOBI
OoiibIHIIIA onedu MoJTIiMeTTepAl
MaKCaTThl TYpPJe >KHHAWIBI, XKyHemeii
KOHE Tanaanbl (mepuoaTel
OacbulbIMAapMEeH, MOHOrpadusIapMeH
AKYMBIC)

4. KyObuipicTap MeH mIpouecTepal
3epTTey  JKOHE  TYCIHAIpY  YUIH
’KapaTbUIBICTAHY-FBUIBIMIBIK ouTiMi
YIITACTBIPA/bl, OHBI FBUIBIMU-3EPTTEY
YKYMBICTApPbIH OpBIHJIAY 1A KOHE
OKBITYIIBLIBIK KBI3METIH/IE
HanmagaHaabl

CJIEIOBAaHU B COBPEMEHHON TEOPETHU-
YECKOM M JKCIEPUMEHTAIILHOM HEOopra-
HUYECKON XUMUHU

2. 3HaeT coBpeMeHHbIE WH(OPMAIMOH-
Hble, AHAUTHYECKHE U DSKCIEpUMEH-
TaJbHBIE METOJBl PEUICHUS COBPEMEH-
HBIX MPOOJIEM HEOPraHUYECKON XUMUU
Y UCIIOJIB3YET UX B UCCIEAOBAHUIX
3.1lenenanpaBieHHO cobupaer,
CHUCTEMAaTHU3UPYET U aHAIU3ZHPYET JIU-
TEepaTypHble JaHHBIE TI0 TEMaTHKe
M3y4aeMoro Bormpoca (pabota ¢ mepuo-
JUYECKUMH H3JaHUSIMH, MOHOrpadus-
MH)

4. HTerpupyer ecTecTBEeHHO-HAYYHbIE
3HAHUS ISl WM3y4YeHUs W OOBICHEHHS
SBJICHUM U MPOLIECCOB, MCHOJB3YET HX
B TPOIECCE BHITIOJIHEHUS HAYyYHO- WC-
CJIE10BATEIbCKUX paboT u
MPEINOJABATENBCKON IEITENbHOCTH

modern  Russia  theoretical and
experimental inorganic chemistry

2.  Knows modern information,
analytical and

experimental solution methods modern
problems

inorganic chemistry and uses them in
research

3. Purposefully collects, systematizes
and analyzes the literature data on the
subject of the issue wunder study
(working with periodic

publications, monographs)

4. Integrates natural science knowledge
for the study and explanation of
phenomena and processes, uses it in the
process of research and teaching

IToHHIH KbICKaIIIa
cunartamackl / KpaTtkoe
ONMKCaHWE AUCIUTIINHBI /
Discipline Summary

Beiiopranukanblk XUMHSHBIH —Ka3ipri
Macenenepi. belopraHuKamblK  XUMUS
HETi31H/1e JKaTKaH TEOPUSIIBIK
KOHIICTIIHMSUIAp, OHBIH IMIHIE aTOMIap
MEH  MOJIEKYyJalapAblH  KYPBUIBICHIH
CUIIATTayFa  KBaHTTBHIK-MEXaHUKAJIBIK
KO3Kapac, XHMHSUIBIK OailaHBICTHIH
TYpJli MOJEIBAEPl, KBIMIKBUIIAD MEH
HETI37ep TEOPHUSACH], TOTHIFY-KaJIbIHA
KENTIpy mporectepi. DJIEMEHTTEPAIH

CoBpeMmeHHbIE TIPOOIEMbI HEOpraHHYe-
CKOM Xumuu. TeopeTuyeckue KOHIEeN-
UM, JIeXKallue B OCHOBE HEOpraHuye-
CKOW XUMHH, B TOM 4YHCJE KBAaHTOBO-
MEXaHUYECKUH TOJX0J K ONHCAHUIO
CTPOCHHUSI aTOMOB W MOJIEKYJI, pa3iiny-
HbIE€ MOJIENTU XUMHUYECKOH CBS3H, TEOPHS
KHUCIOT M OCHOBAaHUH, OKHUCIHUTEIBHO-
BOCCTaHOBUTEINIbHBIE Tporiecchl. Cucre-
MaTH4ecKas XHUMHMsl 3JIeMEeHTOB. Mexa-

Modern problems of inorganic chemis-
try. The theoretical concepts underlying
inorganic chemistry, including the quan-
tum-mechanical approach to the descrip-
tion of the structure of atoms and mole-
cules, various models of chemical
bonds, the theory of acids and bases,
redox processes. Systematic chemistry
of elements. Mechanisms of reactions of
complex compounds, catalytic reactions.

8




Ky#em XUMUSICHI. Kemrenmi
KOCBLIBICTAP peaKIUsCHIHBIH
MeXaHU3MEePi, KaTaJIMTHKAITBIK
peakuusuiap. KocsuibicTapapig
AJIEKTPOHABIK  criekTpiepi. Kemenmi
KOCBLIBICTAp peaKIUSCHIHBIH

MEeXaHU3MJIepl. DIEMEHTTEPIIH METaLI
OpPTaHMKAIBIK KOCBUIBICTapbl. Kartamms.
3aTThIH Ta3 TOPi3/i, CYHWBIK KyHi. KaTTel
JEHENIePIiH KYPBUIBIMBI MEH KacheT-
Tepi.

HU3MBl PEAKIMI KOMIUIEKCHBIX COEIU-
HEHUW,  KaTaJUTUYECKUE  PEAKIUU.
DJIEKTPOHHBIE CHEKTPbl COEAMHEHHM.
MexaHu3Mbl peakuuid  KOMILIEKCHBIX
coeMHEHUH.  MeTallIoOpraHn4ecKue
coequHeHust anemeHToB. Karamus. [a-
3000pa3Hoe, JKUIKOE COCTOSHUE Belle-
ctBa. CTpyKTypa U CBOMCTBa TBEPIBIX
Ten. buoneopranmveckas XuMusi.

Electronic spectra of compounds.

Kypactoipymsi / Tayp6aeBa I'yiibxan YpMaHTaeBHA, Tayp6aeBa I'yib:kan YpmanTaeBna, | Gubenko Maxim Andreevich, Senior
Paspa6orunk / Develop- | XxuMus FeUIBIMAAPHI KaHIUIATHI, KaHJWJaT MeJarorndeckux Hayk, acco- | Lecturer, Master of Chemistry

er KaybIMJIACTBIPBUIFaH podeccop [IMUPOBAHHBIN Mpodeccop

ITon araysr1 /

Haumenopanmue 3AMAHAVH KAJIBI XUMHUASA COBPEMEHHASI OBIIASL MODEM GENERAL
aucounmael / Name of XUMUsA

the discipline

AKaJIeMUKAIbIK KPEAUT
caHbl, OakpLIay TYpi /
KomnuectBo
aKaJIeMUYECKUX
KpenuToB, hopma
kontpostst / Number of
academic loans, form of
control

5 akaJIeMUsIIBIK KPETUT, EMTUXaH

5 AKaJICMUYCCKUX KPECAUTOB, SK3aMCH

5 academic credits, exam

[TpepexBusuttep / BakanaBpuaTThiH Oeiiopranukanbik, | Kypcel Heopranwueckoi, anamutuye- | Undergraduate courses in inorganic, an-
[TpepexBU3UTHI / aHAJTUTHKAITBIK, OpraHuKaibIK, | CKOH, opranudeckor, usmueckoii xwm- | alytical, organic, and physical chemistry
Prerequisite (U3UKAIBIK XUMUS KypCTaphl MUM OaKajaBpHara

[TocTpexBusuTTep / OusukanblK ~ XUMHSHBIH ~ 3amaHayd | CoBpeMeHHbIe mpobOimemsl (usuueckoit | Modern problems of physical chemistry,

IToctpexBu3uTHI /
Postrequisite

MQCCJ’IQJ’IGpi, AHAJIUTUKAJIBIK XWMUWUSIHBIH
TaHJaIMaIbl OeiMaepi, OpraHUKAIIbIK

XUMHH, W30paHHbIC TIaBbl aHATHTHYE-
CKOM XMMUH, GUBUKO-XUMHUYECKUE TPO-

selected
chemistry,

chapters  of
physical and

analytical
chemical

9




XUMUSHBIH ~ TaHJZaJIMalbl  Oemmmjepi,
KOpILIaFaH OPTaHBIH (DU3HKA-XUMUSIIBIK
npoiecTepi

LIECChI OKpYXalollei cpeabl, N30paHHbIe
IJ1aBbl OPraHUYECKONW XUMUU

processes of the environment, selected
chapters of organic chemistry

OKy MakcaTbl MEH
MiHzaeTTepl / YueOHast
uenb u 3a1auun / Learning
Goal and Objectives

Makcatbl: 3arTtapablH KYpbUIBICEI MEH
KAaCUETTEPiH, XUMHSIIBIK TPOLECTEPIiH
MeXaHU3MAEPIH KapacThIPYIbIH Ka3ipri
Ke3JIeTi Ke3KapacTapbiH 3eprrey. [lonmi
OKy OUTIM ajyIibiFa JKaarmbl XUMHUASHBIH
Kenoip Heri3ri 3aHJ1aphI MEH
TeopusIapbl  OOWBIHIIA (aTOM JKOHE
MOJICKYJIa KYPBUIBICHI TEOPHSICHI,
MEPUOATHIK 3aH, XMUMHSUIBIK OaillaHbIC
TEOpHUACHI) OUIIMIH TEPEeHIETYre J>MKOHE

Ilenp: m3ydeHUE COBPEMEHHBIX IOJXO-
JIOB K PAacCMOTPEHHUIO CTPYKTYpbl H
CBOMCTB BECIICCTB, MCXAaHHU3MOB XHUMMH-
YEeCKHUX MpoLeccoB. M3ydeHue nucuu-
IUTMHBI Ja€T BO3MOXHOCThH 0OO0ydYaroiie-
MyCsl YIIIyOUTh 3HAaHUS MO HEKOTOPBIM
OCHOBHBIM 3aKOHaM M TCOPHSAM OOMICH
XUMUHU (TEOPUU CTPOCHMS aTomMa U Mo-
JIEKyJl, MEPUOJIUYECKOMY 3aKOHY, TEO-
PUM XUMHUYECKOW CBSI3M) M MPUOOPECTH

Purpose: to study modern approaches to
the consideration of the structure and
properties of substances, mechanisms of
chemical processes. The study of the
discipline provides an opportunity for
students to deepen their knowledge of
some basic laws and theories of General
chemistry (the theory of the structure of
the atom and molecules, the periodic
law, the theory of chemical bonding)

OHBI MPAKTUKAJIBIK KbI3METIHJIE | HABBIKK WX  wucmojb3oBanus B | and acquire skills to use them in practice
naiijanaHy JaFAbUIapblH  MEHTepyre | MPaKTUYECKOU e TEIbHOCTH
MYMKIHJIK Oepesi

OKBITYIBIH HOTHKECT / 1.Ka3ipri Ke3Jeri xumusigarel | 1. Mmeer mpexncraBnenus o Hambonee | 1. Has an idea about most relevant areas

Pesynbrar 0oOyuenus /
Learning outcome

3epTTEYAIH aKTyalbJl TEOPHUSIIBIK >KOHE
9KCHEPUMEHTTIK OaFbITTapbIH Ol1eai

2. JKammbl  XUMUSHBIH ~ 3aMaHayd
MoceJieNiepiH  LIEMIyiH aKIapaTThIK,
AHAITU3IIK J)KOHE AKCTIEPUMEHTTIK
omictepi Typanel OimimMi  Oap  KoHe
oNapIpl ©3 TPAKTUKAIBIK KbI3METIH/IE
naiganaHabl

3. 3epTTeneTiH CYpaKThIH TaKbIPHIOBI
OOMBIHIIIA onebu MOTIMETTepi
MaKcaTThl TYypJe >KMHAWJbI, *KyHeneiai
KOHE Tangan bl (meproAThI
OachUTBIMIApPMEH, MOHOTpadusIapMeH
KOHE T.0. )KYMBIC)

4, DyHITaMEHTAIB XUMUSIIBIK

AKTyaJbHBIX HAIIPABICHUSAX HCCIIEIOBA-
HUW B COBPEMEHHOW TEOPETHUYECKOU U
AKCIEPUMEHTAIBHON XUMUHU

2. 3HaeT COBpeMEeHHbIe MH(pOpPMaIUOH-
HbIE, AHATUTUYECKHE U
JKCIIEPUMEHTAIIBHBIE METOIbI PELLIECHUS
COBPEMEHHBIX MPOOIIEM 001IIel XUMUHU U

UCIONB3YET HUX B  NPAKTUYECKOU
JeSITEIIbHOCTH
3.IlenenanpaBieHHO cobupaer,

CUCTEeMATH3UPYET U aHATH3UPYET JIUTE-
paTypHble  JaHHbIE 1O  TEMaTHKe
M3y4aeMoro Bompoca (paboTa ¢ mepuo-
TUYECKUMH W3JIaHUSIMU, MOHOTpadusi-
MU )

of research in modern theoretical and
experimental chemistry

2.  Knows modern information,
analytical and experimental solution
methods modern problems of General
chemistry and uses them in practice

3. Purposefully collects, systematizes
and analyzes the literature data on the

subject of the issue wunder study
(working with periodic publications,
monographs)

4. Owns: representations of the system

fundamental chemical concepts and
methodological aspects of the General
chemistry, their role in professional
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TYCIHIKTEp  KYHeci  MEH  KaJIlbl
XUMHASHBIH METOHOJIOTHSIIBIK
acmeKTuIepl, OJapAblH  XUMHUKTEPi

KociOM JalbIHIAyHdaFrbl peli  Typajibl
Oimimi O6ap

4. Bnaneer: npeACTaBICHUAMHU O CUCTe-
Mme

(GyHIaMEHTAJIbHBIX XUMHUYECKUX IOHS-
THI U

METOAOJIOTMYECKUX AaCIIeKTOB  0OLIeH
XUMHH, UX PO B MPO(HECCHOHATEHON
HOJrOTOBKE XMMUKOB.

training of chemists.

[TonniH KbICKAIIIa
cunarramacel / Kpatkoe
OIMMCAaHUEC NUCIUIIIINHBI /
Discipline Summary

AToMm KYPBUIBICHI, XUMHSITBIK
OailaHpic  KOHE  MOJIEKYJalap IbIH
KYPBUIBICHI TypaJibl ITIMAEPIiH Kazipri
FBUIBIMHM JIeHTreHi. KBIIKBLIABIK-HET13T1
JKOHE TOTBIFY-TOTBIKCHI3IAHY
mporecTepiHeri 3aTTapIbIH
peakuusIbIK KaOljaeTi, IeMEHTTEp MEeH
ONIapJbIH KOCBLIBICTAPHl KaCHETTEPiHIH
KE3€H/ILIITH Kasipri 3aMaH¥bl
MHTEPIIpETALNAIAY.

CoBpeMeHHbIN HayudHbI YypOBEHb yue-
HUH O CTPOEHUM aTOMa, XMMHUYECKOH
CBS3U M CTPOCHMM MOJIEKyl. Peaknu-
OHHas CHOCOOHOCTh BEUIECTB B KHC-
JIOTHO-OCHOBHBIX U OKHCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX IIpOLIECCaX,  CO-
BPEMEHHAss MHTEPIpPETAlMs IMEePUOANY-
HOCTH CBOMCTB DJIEMEHTOB U MX COEIHU-
HEHUH .

The modern scientific level of the teach-
ings on the structure of the atom, chemi-
cal bonds and the structure of mole-
cules. The reactivity of substances in
acid-base and redox processes, a modern
interpretation of the periodicity of the
properties of elements and their com-
pounds.

KypacTbipymb! / Tayp6aesa I'yab:xan YpmanraeBua, | Tayp6aesa I'yabkan Ypmanraesua, | Gubenko Maxim Andreevich, Senior
PaspaGorunk / Develop- | XuMust FBUTBIMIAPHI KAHIUAATHI, KaH/IMIaT [earorn4eckux Hayk, acco- | Lecturer, Master of Chemistry

er KaybIMJACTBIPBbUIFaH Ipodeccop LIMMPOBaHHBIN Mpodeccop

IIon aTaysi / KAJIIbI )KOHE METOAOJIOTUA U

HaumeHnoBanue BENOPIAHUKAJIBIK XUMUSIHBI | COBPEMEHHBIE TEXHQHOFHH Tl\él CE:LHSII?]%I;O(?FY GAI\ENNDEI\R/IA?II_D EIQIA D
pucoumaunel / Name of OKBbITY 9AICHAMACHI MEH OBYYEHMS OBILIEN U INORGANIC CHEMISTRY

the discipline 3AHAMAYU TEXHOJIOTUACHI HEOPI'AHNYECKOU XUMHUHU

AKaJIeMUKAIIBIK KPEAUT
caHbl, OakbLIay TYp1 /
KonuuaectBo
aKaJeMHUYCCKUX
KpenuToB, hopma
kouTpoist / Number of
academic loans, form of
control

4 akaIeMUSIIBIK KPEIUT, EMTUXaH

4 AKaJICMUYCCKUX KPECAUTOB,
OK3aM€CH

4 academic credits, exam
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ITpepexBusurrep /
[TpepexBU3UTHI /
Prerequisite

[Temaroruka, XMMUASHBI OKBITY
aiicremect

Hez[aromKa, MCTOJHKA IIPEIOJaBaHUA
XUMHUHN

Pedagogy, methods of teaching chemis-
try

[TocTpexBusutTep /
IToctpexBu3uTHI /
Postrequisite

[Iemarorukaislk paKkTHKa,
MaruCTpaHTThIH FBUIBIMU-3EPTTEY
xymbicel (HUPM)

Ileparornyeckas npakruka, Haydno-
uccienoBareabckas padoTa
marucrpanra, (HIPM)

Pedagogical practice, research work of a
master's student

Oky MakcaTbl MCH
MiHzaerTepi / YueOHas
1enb U 3agaun / Learning
Goal and Objectives

Makcatsl: emiMi3iH HHTEIIEKTYaIIbIK
JlaMbIFaH a3aMaTbIHbBIH CBIH
TYPFBICBIHAH OWJlay HETi31H KYpalTbiH
JKAINBl  XUMUSUIBIK ~— JAaWBIHIBIKTBIH
3aMaHayu TEXHOJIOTHSIaphI MeH
OMICHAMAChIH  MEHrepy  cajachlHaa
CTYJIEHTTEpl NalbIHIaY.
Minperrepi: MEKTeNnTepae,
KOJUIEIDKIEp/IE KOHE OJKOFapbl  OKY
OpBIHIapPBIHIA KA JKOHE
OelopraHuKanblK XUMHS SIICTEMECiHIH
3aMaHayd TEOPHSUIBIK TYCIHIKTEpI MEH
TYKBIpPbIMIaMaJIapblH KAIBIITACTHIPY.

L{enb: MOArOTOBKA CTYACHTOB B 00JIACTH
OBJIAICHUS METOJI0JIOTUEN 5
COBPEMEHHBIMH TEXHOJOTHSMHU 00mIeit
XUMUYECKON MOATOTOBKH,
MPJACTABJISIONINX OCHOBY KPUTHYECKOTO
MBIIICHUS WHTEJUICKTYJIbHO
Pa3BUTOTO rpakJJaHUHA CTPaHbI

3amaun: cPopMUpPOBATH COBPEMEHHBIE
TEOPETHYECKUE  MPEACTABICHUS U
KOHIICTIIIMK  METOJIOJIOTHH  OOIIeH |
HEOPraHWYeCKOM XUMHUU B UIKOJAX,
KOJUTeIKaxX M By3ax.

Goal: to train students in the field of
mastering the methodology and modern
technologies of General chemical
training, which provide the basis for
critical thinking of an intellectually
developed citizen of the country

Tasks: to form modern theoretical
concepts and concepts of the
methodology of General and inorganic
chemistry in schools, colleges and
universities.

OKBITYIBIH HOTHXEC] /
PesynbraT 00yueHus /
Learning outcome

1. JKammbr xoHe OeMOpPTraHUKAIBIK
XUMHS cajachlHAa OiTiM amymIbLiapabl
TaspiayIblH OKYy TPOIECIH JKocmapiay
MEH  VHBIMAACTHIPYABIH  3aMaHayd
MearOTUKAJBIK TOCITIEPIH KOJaHABI;
2. Xumus Oemimaepin OKBITY/IbIH
9ICHAMAJTBIK KYPalIapblH MEHI€PIeH;

3.MexrenTepae, KOMIEMKICP  MEH
JKOFapbl OKY OpBIHIAAPBIHIA JKaJIlbl
KOHE OeifopraHuKabIK XUMHS
caJlachIHIaFbl ouTiM oepynig
JKaHapThUIFaH Ma3MYHBIHbBIH
KOHTEKCTIHAEC OKY-TOpOMEe MpOIeCiH

1. MIPUMEHSET
IeIarOrM4YeCKHe
TUTAHUPOBAHUS i OpraHu3aIuu
yueOHOTO mporecca IMOJITOTOBKH
oOygaromuxcsi B oOjactu oO0mer u
HEOPraHMYECKON XUMUH,

2.Bnaneer METOJOJIOTHYECKUM
WHCTPYMEHTapueM OOy4YeHUsl pa3/elioB
XVMUH,

3.Ilnanupyer U OCYIIECTBISET y4eOHO-
BOCITUTATEIBHBIN TPOIECC B KOHTEKCTE
O0OHOBJIEHHOTO CoZIep KaHuUs
obpazoBanusi B oOmactm oOmEed wu

COBPEMEHHBIE
ITOJXO/IbI

1. applies modern  pedagogical
approaches to planning and organizing
the educational process of training
students in the field of General and
inorganic chemistry;

2. has methodological tools for teaching
chemistry sections;

3. plans and implements the educational
process in the context of the updated
content of education in the field of
General and inorganic chemistry in
schools, colleges and universities;

4. plans out-of-class educational work

12




YKOCTIapJIali bl XKOHE JKY3€ere achlpabl;
4. Tlon OoWbIHIIA AyIUTOPHSAH ThIC
OKy  JKYMBICTapblH  JKOCHapjaipl,
KOCBIMILIa OKBITY OarjaapiaMaiapbiH
o3ipaeni;

6. JKammbr koHE OeMOpPTraHUKAJIBIK
XUMHS cajachlHAarbl OimiM Oepy MeH
FBUIBIMH ~ 3epTTeyJiepAeri  opTypii
dbopmaniapapl, Kypajagap MEH 9icTep/,
COHJIAi-aK OKBITY OICTepiH TaHIAW bl

YKOHE Al 1aTaHa Ibl;
7. bBimim  OepymiH  KaHAPTHUIFaH
Ma3MyHbl ~MEH  Ka3ipri  3aMaHFbI

TEXHOJIOTHSUIAp OJICHAMAacChl HETi31H]Ie
6imiM  Oepy yibIMAApbIHIA XUMHUSHBI
OKBITYIBI TIe/Tar OTMKAJTBIK
cyiiemenzeyal *Ky3ere achlpaisbl;

8. ITonmik, FBLIIBIMH, Kociou-
MeJIarOrMKaJIbIK canayiapaarbl o3
OetiMeH o111M ayJbIH JKEKe

KaXETTUTIKTEePiH JKY3€re achIpajibl

HEOPraHMYECKON XUMHUU B IIKOJAX,
KOJUIEIDKaxX U By3ax;

4.IlnanupyeT BHEAYTUTOPHYIO YU4EOHYIO
paboTy mo mpeamMmeTy, pa3padaTbIBacT

IPOTPaMMBbI JIOTIOJTHUTEITLHOTO
00y4eHUs;
6.BeiOupaer u UCTIONIB3YeT

pa3HooOpa3Hbie (OPMBI, CpEeACTBA U
METOABI B OOpa3oBaHMM M HAYYHBIX
HUCCIIENOBAHUAX B oOJlacTd OOwmierd u

HEOPraHMYeCKOM XUMHMH, a TaKxKe
METOJIMKHU 00Y4EHHUS;

7.0cymecTBiser Ha OCHOBE
METOI0IOTUN O0OHOBJIEHHOTO
coJlepKaHus o0pa3oBaHUs "
COBPEMEHHBIX TEXHOJIOTUI
nearoruyeckoe COIIPOBOKIICHHE
o0y4eHHsT XUMHUH B OpTraHU3aIUAX
o0Opa3oBaHus;

8.Peanusyer nuyHBIE MOTPEOHOCTHU
camMoo0pa3oBaHus B MPEMETHOMH,
Hay4HOH, po¢eCCHOHAIBHO-

IeJaroru4eckom o0macTsax

on the subject, developing programmes
for additional training;

6. selects and uses a variety of forms,
tools and methods in education and
research in the field of General and
inorganic chemistry, as well as teaching
methods;

7. provides pedagogical support for
chemistry education in educational
organizations based on the methodology
of updated educational content and
modern technologies;

8. Implements personal needs of self-
education in the subject, scientific,
professional and pedagogical fields

ITonHiH KpICKAIIA
cunartamacsl / Kpatkoe
OIMMCAaHUEC OUCIUIIIINHBI /
Discipline Summary

Metonoiorus J)KOHE Kazipri
texHonorusuiap  JKaimbl  XUMUSIIBIK
JAWBIHABIKTBIH HET131 PETIHJIe, FHUIBIMU
QYHHETaHBIM  Ma3MyHBIHBIH  HETi3l.
bapaplk XUMUATBIK OUTIMHIH HETI31H
KYpPalTBIH TEOPHUSIIBIK TYCIHIKTEp MEH
TYKBIpBIMIAMAIIapP-3JIEMEHTTEP/TIH

JKOHE OJapAblH TY3UITEH KaparmaibiM
KOHE KYpJENl OPTaHMKAJIBIK €MEC KOHE

Metomonoruss U COBpEMEHHBIE TEXHO-
JOTMM KakK (hPyHIAMEHT oOuieid Xumuue-
CKOM TOJITOTOBKH, OCHOBA COJCpPKAHUS
HayYHOTO MHUPOBO33peHus. Teoperuye-
CKHe TPECTABJICHUS U KOHIICTIIIUH, CO-
CTaBIISIOLINE OCHOBY BCEX XMMHUYECKUX
3HaHWI - CBOMCTBA RJIEMEHTOB M 00Opa-
30BaHHBIX MMH TPOCTBIX M CIOXKHBIX
HEOPraHWYECKHX M OPraHMYECKHX Be-

Methodology and modern technologies
as the foundation of general chemical
preparation, the basis of the content of
the scientific worldview. Theoretical
concepts and concepts that form the ba-
sis of all chemical knowledge are prop-
erties of elements and simple and com-
plex inorganic and organic substances
formed by them. Modern ideas about the

13




OpPTaHMKAJIBIK 3aTTapJblH KacHeTTepi.
3aTThIH KYPBUIBICHI Typasibl 3aMaHayH
TYCiHIK, JKaHa alIbUIBIMIAP asChIHIA
XUMUSIIIBIK MIPOLIECTEPIIH HET13r1
TEOPHUSIAPBIH, 3JCMEHTTED XHMHSICHIH
©3eKTI HuHTepnperauusuiay. Tipi koHe
JKaHCBI3 TAOUFATTa OTETIH MPOLECTEPIIH
Oipiri, ipreyi XUMUSUIBIK 3aHIBUTBIKTAP.
MekrenTepae, KOJUICKIACPAS IKOHE
KOO-na xanmsl xkoHe OeilopraHUKaIIBIK
XUMHSHBI OKBITYJIBIH Ka3ipri 3aMaHFbI
TEXHOJIOTHSTAPBIHBIH TEOPHSITBIK
0asacel. JKaumbl jkoHe OeHOpraHUKaIbIK

XUMHUSIHBI Kazipri 3aMaHFEl
MeIarOruKaabIK TEXHOJIOTUSIIAPMEH
OKBITY QIICHAMacChIH KETIAIPY

(OKBITYIBIH MOIYIBIIK KyHeci, OlmimIi
Oaxpliay MEH OaranayJblH pPEHTHUHITIK
Kyieci, KeMC-TeXHOJIOTrus,
poOJeMaNbIK OKBITY JKOHE T. 0.); OLTIM
TYIIBIIAPBIH KEeKe >KayalKepIIUIiriH

niectB. CoBpeMeHHbIE IpeICTaBICHUS
O CTPOCHHUM BEIIECTBA, aKTyajbHas WH-
TeprpeTanusi OCHOBHBIX TEOPHUH XUMU-
YECKUX MPOIIECCOB, XUMUU JIEMEHTOB B
CBET€ HOBBIX OTKpbITUHA. EnuHCTBO
MPOLECCOB, MPOTEKAKIIMNX B KUBOU W
HEXXHBOW mpupoae, GyHIaMEeHTalbHbIE
XUMHYECKHE 3aKOHOMEPHOCTH. Teope-
TUYeckas 0a3a COBPEMEHHBIX TEXHOJO-
ruii o0y4yeHuss oOmell W HeopraHuye-
CKOM XMMHU B HIKOJIAX, KOJUIEIKaxX H
By3ax. YCOBEPIICHCTBOBAaHUE METOJI0-
joruu oOy4yeHus: oOuIe U HeopraHuie-
CKOW XMMHH COBPEMEHHBIMH T€/Iaroru-
YEeCKUMH TEXHOJOTUSIMU (MOJYJbHAS
cuctemMa OOy4YeHMs,, pEHUTHHIOBas CH-
cTeMa KOHTpOJISI M OIIEHKH 3HAHUH,
KEeMC-TeXHOJIOTHs, MPoOJIeMHOE O0yue-
HUE€ U T.J.); CO3JaHUE CUCTEMBI CTUMY-
JIOB, TOBBIMIAIONIUX TEPCOHATBHYIO OT-
BETCTBEHHOCTh 00YYarOIIUXCSI.

structure of matter, an actual interpreta-
tion of the basic theories of chemical
processes, element chemistry in the light
of new discoveries. The unity of pro-
cesses occurring in animate and inani-
mate nature, fundamental chemical
laws. Theoretical base of modern teach-
ing technologies for general and inor-
ganic chemistry in schools, colleges and
universities. Improving the teaching
methodology of general and inorganic
chemistry with modern pedagogical
technologies (modular training system,
rating system for monitoring and evalu-
ating knowledge, case technology, prob-
lem-based learning, etc.); creating a sys-
tem of incentives that increase the per-
sonal responsibility of students.

apTThIpaThIH  BIHTAJAHJABIPY KYHeciH

KYPYy
KypacToipymb! / Tayp6aeBa I'yib:kan YpmantaeBHa, | Uepusisckasi Ouabra MuxaiijioBHa, Gubenko Maxim Andreevich, Senior
Pa3padorunk / Develop- | xumust FRUTBIMIAPhI KaHINATH, KaHMAT TEIarOrHYeCKuX HayK, Lecturer, Master of Chemistry
er KaybIMJIACTBIPBUIFaH podeccop ACCOITMUPOBAHHBIN MPodeccop
ITon araysr /

KOPITAFYAH OPTAHBIH OU3NKO-XUMNYECKHE

Hlfc‘“:l‘;‘;";f:’;e[\lame of ®U3UKA-XUMUSLIBIK MPOLIECCHI OKPYKAFOUIEIA PHY%E?ﬁ:EE'\Q{/CIQCL)E I'\QAOEE'_EFSSES
"tlhe giscip"ne IMPOLIECTEPI CPEJbI

AKaJieMUKaIIbIK KPEJIUT
caHbl, OakpLIay TYpi /

5 AKaJICMUAJIBIK KPEAUT, CMTUXAH

5 AKaJICMUYCCKUX KPCAUTOB, S9K3aMCH

5 academic credits, exam
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KommuectBo
aKaJEMHUYCCKUX
KpeauToB, hopma
kontposst / Number of
academic loans, form of
control

ITpepexBusurrep /
[IpepexkBu3UTHI /
Prerequisite

beliopranmnkanbik xumusi, OpraHuKanbIK
xumusi, OU3HKAIBIK XHMHUS

Heoprannueckass xumusi, opranndeckas
XuUMHUs, U3NUecKast XUMUS,

Inorganic chemistry, organic chemistry,
physical chemistry

[ToctpexBusutTep /
[TocTpekBU3UTHI /
Postrequisite

DKOJIOTHUSIBIK OUOXUMUSL.
MarucTpaHTTblH FBUIBIMH - 3€pTTEy
xymbicbi(ME3K)

Okonornveckass Ouoxumusi. Hayuno-
uccie0BaTeNnbeKas paboTa MarucTpaH-
ta (HUPM)

Environmental biochemistry. Research
work of a master's student (NIRM)

Oky MakcaTbl MCH
MiHaeTTepl / YueOHas
1ens u 3aaaun / Learning
Goal and Objectives

Makcatbl: CTyIEHTTEP/Il ChIHU OWjayFra
ue EnmiH WHTeUIeKTyalsl JdaMbIFaH
a3aMaThIH KaJIBIITACTHIPY KOHTEKCTIHIE
OKBITY, KOpIIaraH OpTaHBIH (HHU3HKa-
XUMUSIIIBIK MPOLIECTEPiHIH MOHIH
Tyciny, KP pecypcTbik OailfIbIFbIH KOFaM
HPOTPECiHIH IIapTHI peTiHze
HET13/IeITeH MaiiiajaHy HopMasaphbl.

Miunpgertrepi: KOpIlIaraH OpTaHbIH
(U3HKABIK-XUMHUSJIBIK ~ TPOLIECTEPIHIH
cUnaTTaMaapblH 3€pTTey; XUMHUSIIBIK
JacTaHy Ke3iHJe TaOuFu OOBEKTiIepi

Llenb: oOy4yeHHe CTYJEHTOB B KOHTEK-
cTe (HopMUpPOBaHUS HHTEIUIEKTYAIBHO
pa3BUTOTO TpaXKJIaHWHA CTpPaHbI, 0ONa-
JTAFOIIETO KPUTHYECKUM MBIIIIJICHUEM;
MOHUMAHUIO CYTH (PU3UKO-XUMHUYECKUX
MIPOIIECCOB OKPY’KAIOIIeH Cpeapl, HOp-
MaM OOOCHOBAaHHOTO HCIOJIb30BaHMS
pecypcuoro 6orarctBa PK kak ycrmoBus
mporpecca o0IecTBa.

3amaun: U3yYUTh XapaKTepUCTHKU (u-
3UKO-XMMHUYECKHX TIPOLIECCOB OKpYXKa-
IOIIEH Cpedbl; OCBOWTH BaKHEUIIHME

Purpose: 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.

Tasks: to study the characteristics of
physical and chemical processes of the
environment; to master the most

Tanay/IbIH (U3MKATBIK-XUMHUSUTBIK | TIOAXOBI U (U3UKO-XMMHUYECKHue Mero- | important approaches and physical and

omicTepi MEH MaHbBI3ABl TOCUIAEPIH | ABI aHanIM3a MpUPOAHBIX 00bekToB mpu | chemical methods of analysis of natural

MEHTepY. XMMUYECKOM 3arps3HEHUH objects in chemical pollution
OKBITYIBIH HOTHXKEC] / 1. Kopmaran optanbiH  ¢usukansik- | 1.001amaer kputudeckum Mbiuiend- | 1. has critical thinking in the field of

PesynbraT 00yueHus /
Learning outcome

XHUMUSAJIBIK HpOI_ICCTepi cajlaCblHIa CbIHU

oimayra, KP pecypCcThIK OailsIbIFbIH
KOHE  HOPMATHBTIK  ayBITKYJIApJbIH
cajiapbl peTiHe acep eTyJlIH

eM B o0mactu (PU3HKO-XMMHUYECKUX
MPOIIECCOB  OKPYXKAIOIIeH  CpeJibl,
000CHOBaHUSI HCIIOB30BAHUS PeCypc-
Horo OorarctBa PK W TexHOreHHBIX

physical and chemical processes of the
environment, justification of the use of
the resource wealth of the Republic of
Kazakhstan and technogenic impact
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TEXHOTCH/IIK dbakTopiIapbiH
naiianany/pel HeTi31eyre ue;
2.Kopiiaran opTaHbl JlacTaylIbLUIap IbIH
JKUHAKTAIYy, KCHICTIKTIK-YaKbITIIIA
Tapaly KoHE (U3MKAIBIK-XUMHSIIBIK
aifHaTyBIHBIH 3aHIBUIBIKTAPHI HETi3iH/ae
oprypni  Taburu  QakTopimap  MeH
AQHTPOIIOTEHIK  dCepIIepIiH oCepiHeH
XUMUSUIBIK J1aCTaHYIbIH MiHE3-KYJIKbIH
OomKaN b,

3. KyMbICHI KOpIllaFaH
XUMUSIIBIK ~ 3aKBIMIAHYBI
Ke3JlepiMeH OaillaHbICTBI  XUMUSIIBIK
OHEPKICITITET] JKOHE SKOHOMHKA
OOBEKTUIEpIHAETT  TOyeKelaep  MeEH
KOpFay OKYHWenepiH TaijaiJbl KoHe
coiikecTeHaipei;

4. XUMUSIIBIK SKCIIEPUMEHTTIH
o/licTeMeNiK TaJanTapblH HOPMATUBTIK
TajanTapra, KayilcCi3MiK TEXHUKACHI
epexenepine, XUMUAJIBIK 3€pTXaHaaFbl
KYpIC-TYpbIC MOJICHUETIHIH
TaJlanTapblHA COUKEC OPBIHAANIBI;

OpTaHBIH
MYMKIiH

5.CoH TYPFBICBIHAH oinay
MBbICAJIJaPbIH YCBIHATbIH Kanmer
XUMHSIIBIK ~ JTaWBIHIBIK — OIIICHAMACKHI
caJlaChIHAAFBl JIANENi maibIMaaynap/sl
ounnipesni

6.00bexTinepaiH  Kehbip  ¢dusuka-

XUMUSJIBIK ~ KOPCETKIMITEPIH aHBIKTAY
YIIIH HEri3ri 3epTXaHallblK 3epTTeyiiep
KYprizeni KoHE OJapIblH XUMUSIIBIK

(bakTOpOB BO3/IEHCTBHS, KaK CIIEACTBUS
HOPMATHUBHBIX OTKJIOHEHU;
2.IlporHozupyer moBeleHUE XHUMHUYe-
CKUX 3arpsi3HEHUM O] BIMSHUEM pa3-
JUYHBIX MPHUPOJIHBIX (DAaKTOPOB U aH-
TPOIIOI€HHBIX BO3JEHCTBUN HA OCHOBE
3aKOHOMEpPHOCTEH HAaKOIUIEHUs, MpPOo-
CTPaHCTBEHHO-BPEMEHHOI'0 pacripejie-
neHust U (PU3NKO-XMMHUYECKUX MPeBpa-
LWIEHUWA 3arps3HUTENEN  OKpYyKarolen
Cpelbl;

3.AHAM3UPYET U COOTHOCHT PHUCKU U
CUCTEMBI 3alIUThl B XUMUYECKOU MPO-
MBIIJIEGHHOCTH W Ha OOBEKTaxX 3KOHO-
MHKH, paboTa KOTOpPBIX CBSi3aHa C HUC-
TOYHUKAMU BO3MOKHOTO XUMHYECKOTO
3apa)kKeHUs OKPYKAIOLLIEN Cpebl;

4. BpIMOJTHSET METOJUYEeCKue TpeboBa-
HUS XMMHYECKOTO 3KCIIEPUMEHTA B CO-
OTBETCTBUM C HOPMAaTHUBHBIMU TpeOO-
BaHUSMHU, TpaBUJIAMH TEXHUKU 0e3-
OMACHOCTH, KYJIbTYPbl IIOBEACHUS B
XMUMUYECKOM 1aboparopui;

5. Belpaxkaer aprymMeHTHUpOBaHHBIE
CyXJEeHUs B 00JIaCTM METO/0JIOTHH
oOmiet  XMMUYECKOH  MOJATrOTOBKH,
IIPEICTABIISIONINE IpUMEPDI
KPUTHUYECKOTO MBIIIJICHHUS,
6.IInpon3BOAUT OCHOBHBIE JIAOOpPATOP-
HbI€ MCCIIEIOBaHUS [UIsl ONpeAeTCHHs
HEKOTOPBIX (PU3UKO-XUMHUECKUX TTOKa-
3areneil 0ObEKTOB M aHAIM3HPYET CO-

factors as a consequence of regulatory
deviations;

2 predicts the behavior of chemical
pollutants under the influence of various
natural factors and anthropogenic
influences based on the regularities of
accumulation, spatial and temporal
distribution and physical and chemical
transformations ~ of  environmental
pollutants;

3 analyzes and correlates risks and
protection systems in the chemical
industry and at economic facilities that
are associated with sources of possible

chemical contamination of the
environment;
4 fulfills the methodological

requirements of a chemical experiment
in  accordance  with regulatory
requirements, safety regulations, and the
culture of behavior in a chemical
laboratory

5. Expresses reasoned judgments in the
field of General chemical preparation
methodology, representing examples of
critical thinking

6 performs basic laboratory tests to
determine certain physical and chemical
parameters of objects and analyzes the
state of production and environmental
environments in terms of their chemical
safety;
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KAyIIci3iri  TYPFBICBIHAH  ©HJIPICTIK
KOHE KOpIIaraH TaOWUFU OPTaHBIH >Kai-
KYHWIH Taagaiapl;

7.7KaHa TEXHOJIOTUSIAPABIH  FBUIBIMHU
HETi3/IepiH Heri3/ley YIIiH TaOUFu KoHE
TEXHOTCHJIIK  TMPOLECTepaiH  (u3uKa-
XUMUSJIBIK ~ HET137epi, OMOJOTHSIIBIK
KayinTi JKOHE 3USHABI  OHIIPICTIK
dakTopap, SKOJIOTUSIIBIK PEHTA0CIIb/Ii;
8.ITonmik, FBLIBIMH, Kociou-
MearoruKabIK cayiajaparbl o3
OerimMeH OiTim ayAbIH KEKe
KOKETTUTIKTEPIH JKY3€Tre achIpajibl

CTOSIHHE TIPOM3BOACTBEHHOM W OKpY-
JKAIOUIEN MPUPOJHBIX CpPEl C TOYKH
3pEHUs UX XUMHUYECKON 0€30IMacHOCTH;
7.lMeeT TOTOBHOCTh K HWHTETpaIlH
3HAHUA O (PU3UKO-XMMHUYECKUX OCHO-
Bax MPHPOJIHBIX U TEXHOTECHHBIX MPO-
1IECCOB, OMOJIOTMYECKH OIIACHBIX H
BPE/IHBIX MTPOU3BOACTBEHHBIX (DaKTOpax
JUisi 000CHOBaHUSI HAYYHBIX OCHOB HO-
BBIX TEXHOJIOTHH, SKOJOTUYECKU PEH-
Ta0eNbHBIX;

8.Peanmu3yer nmuHbIE MOTPEOHOCTH Ca-
MOOOpa3oBaHusl B MPEIMETHOM, Hay4-
HOM, npodeccruoHaIbHO-
Mearorunaeckor 00JacTsIX

7 is ready to integrate knowledge about
the physical and chemical bases of

natural and man-made processes,
biologically dangerous and harmful
production factors to justify the

scientific basis of new technologies that
are environmentally profitable;

8 Implements personal needs of self-
education in the subject, scientific,
professional and pedagogical fields

IIonHiH KpICKAIIIA
cunarramacel / Kpatkoe
OIMMCAaHUEC NUCIUIIIINHBI /
Discipline Summary

Kopumiaran = opraHblH  (U3MKaIBIK-
XUMUSIIBIK IpOIECTEPIHIH
cumarrtamacel. KopmaraH — opTaHBIH

XUMUAJIBIK KOHC (I)I/ISI/IKaJ'ILIK'XI/IMI/I}IJ'IBIK

KOPCETKIIMITEPIH 3KOJIOTUSLITBIK,
HOpMaJayablH HeTi3T1 ¢du3uka-
XUMHASIIBIK ~ IIaMayiapbl;  XUMHESUTBIK

JacTaHy Ke3iHAe TaOufru OOBEeKTiIepAl
TaJaAayIbIH aca MaHbBI3Ibl TOCUIAEPI MEH
(UBHUKABIK-XUMUSIIBIK ~ 9MlicTepil. Op
Typal TaOWFM OpTa JUHAMHKACBIHBIH
xKarmaplH Oaramay. Kopmaran oprta
00BEKTINIEPIHIH (bu3HUKa-XUMUSIIBIK
0akpLIay 9iCTepi MEH MOHUTOPHHT.

Xapaktepuctuka (U3HKO-XUMHUECKUX
IIPOLIECCOB  OKpYyXkaromei cpenpl. Oc-
HOBHBIE (PU3UKO-XUMHUUECKUE BEITMUUHBI
JKOJIOTHYECKOTO HOPMHUPOBAHUS XUMU-
YECKUX U (PU3UKO-XMMUYECKHUX TOKa3a-
TEJIEW OKPYXKAIoLIEH Cpeapl; BaKHEH-
e TOAXOAbl U (PU3UKO-XUMHUYECKHE
METOJIbI aHAIHM3a MPUPOIHBIX OOHEKTOB
NP XUMHUYECKOM 3arpsizHeHnd. OneHka
COCTOSIHHSI IUHAMUKH Pa3JIMYHbIX IIPU-
pOoAHBIX cped. MOHUTOPUHT M METOIbI
(U3UKO-XMMHYECKOTO KOHTPOJISI OOBEK-
TOB OKPY’KaIOIIEN CPEbI

Characterization of physicochemical
environmental processes. The main
physicochemical values of the environ-
mental standardization of chemical and
physicochemical parameters of the envi-
ronment; the most important approaches
and physico-chemical methods for the
analysis of natural objects during chem-
ical pollution. Assessment of the state of
the dynamics of various natural envi-
ronments. Monitoring and methods of
physical and chemical control of envi-
ronmental objects.

Kypacrbipyusi /
Pa3paborunk / Develop-

er

Taypo6aeBa I'yibxkan YpmaHTaeBHA,
XUMHUA FrbUIbIMAAPbl KAaHAUAAThI,
KaybIMJACTBIPBUIFaH Mpodeccop

Yepusisckas Oabra MuxaiijioBHa,
KaHAuIaT IeJarornyeckux Hayk,
acCOLIMHMPOBAHHBIN Npodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry
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IIon araywbi /
HaumenoBanue
mucuumanabl / Name of
the discipline

UPPJIBIK ITEJIATOTUKA

OUPPOBAS IIEJATI'OI'NKA

DIGITAL PEDAGOGY

AKaIeMUKAJIBIK KPEIUT
caHbl, 6akpUIay TYPI /
KommnuectBo
aKaJIeMUYECKUX
KpeauToB, hopma
kontposist / Number of
academic loans, form of
control

5 akazieMUSIIBIK KPEIUT, EMTHXaH

5 AKaICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

ITpepexBusurrep /
[IpepexBU3UTHI /
Prerequisite

beliopranmkanbik xumusi, OpraHuKaibIK
xuMUsl, OU3HKAITBIK XHMHAS

Heoprannueckass xumusi, opranndeckas
XUMHUS, (PU3HUecKast XUMUS,

Inorganic chemistry, organic chemistry,
physical chemistry

[ToctpexBusutrep /
ITocTpekBU3UTHI /
Postrequisite

DKOJIOTHSITBIK OMOXUMHSI.
MarucTpaHTThIH FBUIBIMH - 3€pTTey
xymbicbi(ME3K)

Okosnoruueckas Ouoxumud. Hayuno-

Hcciaea0oBaTCiIbCKasa pa60Ta MarucCTpaH-
ta (HUPM)

Environmental biochemistry. Research
work of a master's student (NIRM)

Oky MakcaTbl MEH
MiHaeTTepl / YueOHas
1ens u 3aaaun / Learning
Goal and Objectives

Makcatsl: CTyIEHTTEP/l CHIHU OWJayFa
ue EmiH WHTeUIeKTyalsl JdaMbIFaH
a3aMaThlH KaJlbIITACTHIPY KOHTEKCTIHIE
OKBITY, KOpIIaraH OpTaHBIH (HHU3HKa-
XUMUSIIIBIK MIPOLIECTEPiHIH MOHIH
Tyciny, KP pecypcThiK 6ailfibIFbIH KOFaM
IPOTPECiHIH IapThI perinae
HET13/IeITeH Maii1ajJany HopMasaphbl.

Miunpgerrepi: KOpIlIaraH OpTaHbIH
(UBHUKABIK-XUMHUSJIBIK ~ TPOLECTEPIHIH
cUnaTTaMaapblH 3€pTTey; XUMHUSIIBIK
JacTaHy Ke3iHJe TaOuFu OOBEKTiIepi
Tanay/IbIH (UBHUKAITBIK-X IMHSITBIK
omicTepi MEH MaHBI3Abl  TOCUIIEPIH

[lenb: oOy4yeHHe CTYJEHTOB B KOHTEK-
cTte (GOPMHUPOBAHUS HWHTEIUICKTYAILHO
pPa3BUTOTO TpaXKJIaHWHA CTpPaHbI, 0ONa-
JIAIOMIET0 KPUTUYCCKUM MBIIUICHUEM;
MOHUMAaHUIO CYTH (PU3UKO-XUMHUECKUX
MIPOLIECCOB OKPY’KAIOIIEN Cpelibl, HOp-
MaM OOOCHOBAHHOTO HCIHOJIb30BaHUS
pecypcuoro 6orarctBa PK kak ycrmoBust
nporpecca ooiiecTsa.

3amaun: U3y4UTh XapaKTepUCTHKU (u-
3UKO-XMUMHUYECKUX TMPOIIECCOB OKpYKa-
IOIIEH CpeAbl; OCBOWTH BaKHEUIIME
MOIXOJbl U (PU3HKO-XMMHUYECKUE METO-
JIbl aHaJIN3a MPUPOJHBIX 00BEKTOB MPHU

Purpose: 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.

Tasks: to study the characteristics of
physical and chemical processes of the
environment; to master the most
important approaches and physical and
chemical methods of analysis of natural
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MEHTepY.

XUMHYCCKOM 3arpsA3HCHUN

objects in chemical pollution

OKBITYIBIH HOTHIKECT /
Pesynbrar 00yueHus /
Learning outcome

1.Kopmraran  opTaHblH  (U3HUKAIBIK-
XUMHSIIBIK TTPOIECTEPi canachlHIa CHIHU

oitnayra, KP pecypcThIK OailIbIFbIH
KOHE  HOPMATHBTIK  ayBITKYJIapJbIH
caapel  peTiHIe  ocep  eTYIH
TEXHOTCH/IIK dbakTopiapbiH

naiianany/el HeTi31eyre ue;
2.Kopiiaran opTaHbl JlacTaylIbLIap IbIH
JKUHAKTAIy, KEHICTIKTIK-yaKbITIIIa
Tapany KoHE (UIMKAIBIK-XUMUSIIBIK
aifHaTyBIHBIH 3aHIBUIBIKTAPHI HETi3iH/ae
oprypni  Taburu  akTopimap  MeH
AHTPOTIOTEHAIK CEpJEP/IH JCepiHEH
XUMUSAJIBIK JIaCTaHY/AbIH MiHEe3-KYJIKbIH
OOmKaN b,

3. KymbIcHI KOpILIaraH
XUMHSIIBIK ~ 3aKBIMIAHYBI
Ke3JIepiMeH OaillaHbICTB  XUMUSIIBIK
OHEPKICITITET] JKOHE SKOHOMUKA
OOBEKTUIEpIHAETT  TOyeKellep  MEH
KOpFay OKYHWenepiH TaijaiJbl KoHe
colikecTeHaipesi;

4 XVMUSIBIK AKCIIEPUMEHTTIH
o/licTEMENiK TallanTapblH HOPMATUBTIK
TajanTapra, KayilcCi3MiK TEXHUKACHI
epexenepine, XUMUSIIBIK 3epTXaHaJarbl
KYpIC-TYpbIC MOJICHUETIHIH
TaJlanTapblHA COUKEC OPBIHAANIBI;

OpTaHBIH
MYMKIH

5.ChiH TYPFBICHIHAH onnay
MbICAJIIapPbIH YCBHIHATBIH Kanmet
XUMUSUIBIK ~ JaWbIHABIK ~ OICHAMACHI

1.00nagaer KPUTUYECKUM MBIILICHH-
eM B o0mactu (U3HKO-XUMHUYECKUX
MPOLIECCOB  OKpYXKaroIlel  cpejsl,
000CHOBaHUSI HCIIOJIB30BAHUS PeCypc-
Horo OorarctBa PK ¥ TexHOreHHBIX
(bakTOpOB BO3/IEHCTBUS, KaK CIIEACTBUS
HOPMATHUBHBIX OTKJIOHEHU;
2.IlporHo3upyer moBeleHUE XHUMHUYe-
CKHMX 3arpsi3HEHUU O] BIUSHUEM pa3-
JUYHBIX MPHUPOJIHBIX (DAKTOPOB U aH-
TPOIIOI€HHBIX BO3JCHCTBUN HA OCHOBE
3aKOHOMEpPHOCTEH HAaKOIUIEHUs, MpPOo-
CTPaHCTBEHHO-BPEMEHHOTO  pacIipejie-
neHust U (PU3MKO-XMMHUYECKUX TPeBpa-
IEHUWA 3arps3HUTENEN  OKpYyKarolen
cpenpbl;

3.AHAM3UPYET U COOTHOCHT PUCKU U
CHUCTEMBbI 3alIUThl B XUMHUUYECKOU MPO-
MBIIJIEHHOCTH W Ha OOBEKTaxX 3KOHO-
MUKH, paboTa KOTOPBIX CBS3aHA C HC-
TOYHHKAMH BO3MOXXHOTO XHMHUYECKOTO
3apa)x€HUs! OKPYKaroUIeil cpebl;

4. BeIMOJTHSIET METOIUYECKue TpeboBa-
HUSI XUMHUYECKOTO SKCIIEPUMEHTa B CO-
OTBETCTBUU C HOPMATHUBHBIMH TpeOoO-
BaHUSMHU, TpaBUJIAMH TEXHUKU 0e3-
OTMACHOCTH, KYJbTYpPHl TIOBEJICHUS B
XHUMHYECKOH TabopaTopuu;

5. Belpaxkaer aprymMeHTUpPOBAHHbBIC
CYXJCHHS B O0OJAaCTH METOJOJIOTUU
o0Imed  XMMHUYECKOH  IOATOTOBKH,

1. has critical thinking in the field of
physical and chemical processes of the
environment, justification of the use of
the resource wealth of the Republic of
Kazakhstan and technogenic impact
factors as a consequence of regulatory
deviations;

2 predicts the behavior of chemical
pollutants under the influence of various
natural factors and anthropogenic
influences based on the regularities of
accumulation, spatial and temporal
distribution and physical and chemical
transformations ~ of  environmental
pollutants;

3 analyzes and correlates risks and
protection systems in the chemical
industry and at economic facilities that
are associated with sources of possible
chemical  contamination  of  the
environment;

4 fulfills the methodological
requirements of a chemical experiment
in  accordance  with regulatory
requirements, safety regulations, and the
culture of behavior in a chemical
laboratory

5. Expresses reasoned judgments in the
field of General chemical preparation
methodology, representing examples of
critical thinking
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cajlachIHJIAFbl JIOJIEIIl TalbIMaIaYsIap bl
ounmipeni

6.00bekTIepaiH  Keibip  ¢usuKa-
XUMUSIIBIK ~ KOPCETKIIITEPIH aHBIKTAY
YIIIH HETi3r1 3epTXaHANBIK 3epTTeyJiep
KYprizefl KoHE OJapIblH XUMHSIIBIK
Kayilci3airi TYpFBICBIHAH ~ OHIIPICTIK
JKOHE KOpIIIaraH TaOWFU OPTaHBIH JKai-
KYHWIH Taagaiapl;

7.7Kana TEXHOJIOTWSUIAPABIH  FBUIBIMHU
HET137IepiH Heri3fey YIIiH TaOuFu KoHe
TEXHOTCHJIIK  TMPOLECTepaiH  (u3uKa-
XUMUSUIBIK ~ HET137epi, OMOJOTHUSIIBIK
KayiliTi  JKOHE 3HUSHABl  OHJIPICTIK
(baxTopap, IKOJOTHIIBIK peHTa0eNb i,
8.1loHmik, FBLIIBIMH, KociOu-
T1eIarOT MKAaJIbIK cayanaparbl 03
OetiMeH o111M ayJbIH JKEKe
KaXETTUTIKTEePiH JKYy3€re achlpaibl

MPECTABIISIONIHIC
KPUTHYECKOTO MBIILICHHS,
6.ITnpon3BOAUT OCHOBHEIEC JIAOOPATOP-
HbIC HCCIICIOBAHMS JJISI OTpEeIICHUs
HEKOTOPBIX (PU3UKO-XUMHYECKHUX TTOKA-
3ateneil 0OBEKTOB M aHAIM3UPYET CO-
CTOSTHHE TIPOMU3BOACTBEHHONH W OKpY-
JKAIOMICH TPHUPOJHBIX CPEll C TOYKHU
3pEHHUSI UX XUMHUECKON 0€301acHOCTH;
7.lMeeT TOTOBHOCTH K WHTETpAIHU
3HAHUH O (PHU3MKO-XUMHUYECKHUX OCHO-
BaxX MPHPOJIHBIX W TEXHOTECHHBIX MPO-
[IECCOB, OHMOJIOTMYECKH ONACHBIX W
BPE/IHBIX TTPOU3BOACTBEHHBIX (DaKTOpax
JUIsi 000CHOBaHUSI HAYYHBIX OCHOB HO-
BBIX TEXHOJIOTHH, KOJIOTUYECKH pPEH-
TaOEIIbHBIX;

8.Peanmu3yer nmuHbIE MOTPEOHOCTH ca-
MOOOpa3oBaHusl B MPEIMETHOM, HayY-
HOM, npodeccruoHaIbHO-
MeAarornaeckoil 00macTsx

MIPUMEPBI

6 performs basic laboratory tests to
determine certain physical and chemical
parameters of objects and analyzes the
state of production and environmental
environments in terms of their chemical
safety;

7 is ready to integrate knowledge about
the physical and chemical bases of

natural and man-made processes,
biologically dangerous and harmful
production factors to justify the

scientific basis of new technologies that
are environmentally profitable;

8 Implements personal needs of self-
education in the subject, scientific,
professional and pedagogical fields

ITonHiH KbpICKAIIA
cunartamacsl / Kpatkoe
OIMMCaHUEC OUCIIUIIIINHBI /
Discipline Summary

[Temarorukamarsl JTOCTYpIIi KOHE
caHJBIK TexHojorusmap. Toxipubenik
MearOrUKAJIBIK 1C-OpPEKEeT YIIIH CaHJIbIK
TEXHOJIOTHUSLIIAp HKOHE KOCBIMIIIA
MYMKIHIIKTep. KaIlIbIKTBIKTaH OKBITY.
CTyneHTTepMEH KYMBIC icTey VIIH Be-
OuHapiiap MEH BHUACOKOH(EpEHIHsIIAp-
JIbl, OHJIAWH-JICKUMSUIAp MEH OHJIANH
CEeMHMHapJap/bl Taijalany. ApHailbl
JarbiHAaIFal  (TMe1aroruKanblK OeHiM-
JIEJITeH), COHJIali-aK JKeJiJie OpHaIacKaH

TpagunuonHsle U UGPOBBIE TEXHOJIO-
ruu B nenaroruke. [{udpoBeie TexHOIO-
TUU U OONOJHUTCIBHBIC BO3MOKHOCTU
JUTSI IPAKTUYECKOM Mearornueckoit ie-
aTenbHOCTH. JlucTaHmmMoHHOE OO0yUe-
Hue. Vcnonp3oBaHue BEOMHAPOB M BU-
NeOKOH(MEpEeHIIN, OHJIANH-JICKIIUH ¢
OHJIalfH CEMHUHAPOB I PabOTHI CO CTY-
JCHTaMU Ha paccTosHuH. [IpruMmeHeHue
KaK CII€OUaJIbHO HOAT'OTOBJICHHBIX (He-
JTArOTUYECKN aalTHPOBAHHBIX), TaK H

Traditional and digital technologies in
pedagogy. Digital technologies and ad-
ditional opportunities for practical peda-
gogical activity. Distance learning. Us-
ing webinars and video conferencing,
online lectures and online seminars to
work with students from a distance. The
use of both specially prepared (pedagog-
ically adapted) and online, audio and
video materials. Using various software
to create presentation materials for the
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ayauo - JkoHe OelHemarepuasiapbl
kKonnany. Kypc OolbIHIIA mpe3eHTaIu-
SUIBIK ~ MaTepuagapisl  Kypy YIIH
opTYpii  OarmapiaMaiblK KaMTamachl3
eTyl KoJIaHy. DIEKTPOHBIK KiTarxa-
Hajapra, Jepekrep 0a3achiHa, FHUIBIMHU
KypHaJapra OKy  MakcaTTapblH/a
JKEITUITIK KOJI J)KETKi3Yy.

HAXOJSIIUXCS B CETH, ayIuo- U BUACO-
MaTepuaioB. lcnonb3oBaHue pas3nny-
HOTO MPOrPAaMMHOTO OOECIIeUeHUs IS
CO3JIaHUsl TPE3CHTAIMOHHBIX MaTepua-
J0B 10 Kypcy. CeTeBoil 1OCTyI B y4eO-
HBIX ILIENSX K AJICKTPOHHBIM OMOIHMoTe-
KaM, 0a3aM JaHHBIX, HAYYHBIM XypHa-
Jam.

course. Network access for educational
purposes to electronic libraries, data-
bases, scientific journals

Kypactoipymsi /
Pa3pa6orunk / Develop-

er

TaypbaeBa I'yibxan YpMmaHTaeBHa,
XUMHS FbUIBIMJIAPbl KaHIUAATHI,
KaybIMJACTBIPBbUIFaH Ipodeccop

Yepuseckasa Oabra MuxaiiioBHa,
KaHIUJAT eJarornyeckux Hayk,
aCCOLIMMPOBAHHBIN Ipodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

2 cemecTp / 2 cemecTp / 2 semester

IIon aTaysi /

HaumenoBanue AHAJINTUKAJIBIK XUMUAHDBIH, N3bPAHHBIE F‘.}IABI)I SELECTED CHAPTERS OF ANA-
pucuuminnael / Name of TAHJIAJIMAJIBI BOJIMIAEPI AHAJIMTHYECKOU XUMUU LYTICAL CHEMISTRY
the discipline

AKaJIeMHUKaIbIK KPEAUT
caHbl, 6aKpLIay TYpi /
KommuectBo
aKaJeMHUYCCKUX
KpeauToB, popMma
koHTtposst / Number of
academic loans, form of
control

5 AKaJICMUAJIBIK KPEAUT, CMTUXAH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

[MpepexBusuttep /
[IpepexBU3UTHI /
Prerequisite

OaxanaBpuaT
OeliopraHuKaIblK XUMHUS, carnabIK
aHaJIN3, CaHABIK AaHAIN3 XHUMHUS,
(U3UKAIBIK 3epTTEY 9MIiCTepi MOH LI

KYPCBIHBIH

Heoprannueckass XumMusi, Ka4eCTBEHHBII
aHanu3, KOJIMYECTBCHHBIM  aHAIIM3,
MEeTO/Ibl (PU3UIECKOTO MCCIICIOBAHUS U3
Kypca OakaiaBpuara

Inorganic chemistry, qualitative
analysis, quantitative analysis, methods
of physical research from the

undergraduate course

IToctpexBusutTep / I1o-

Du3nKaIbIK XUMMUAHBIH 3aMaHayu

CoBpeMeHHbIe TPOOIeMBbI (hU3NUECKON

Modern problems of physical chemistry,
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CTPEKBU3HTHI / Maceenepi, aHaIU3IiH ¢busuka- | xumun, (uzuko-xumudeckue wmeroxasl | physical and chemical methods of

Postrequisite XUMHSLITBIK axicrepi, aHaJM3/H | aHAJIM3a, HMHCTpyMeHTalbHble Meronbl | analysis, instrumental methods of
HHCTPYMEHTTIK dicTepi aHam3a analysis

OKy MaKcatbl MCH Makcar — xumusulelk npouectepaid | Llene — ¢opmupoBanue cucremubix | The goal is to form a system of

MiHgeTTepi / YueOHast HETi3r1 3aHIBUIBIKTAPBI Typaibl KYHesi | 3HaHHH 0a30BBIX 3aKoHOMepHocTel xu- | knowledge of the basic laws of chemical

nenb ¥ 3agaqn / Learning | OimiMaepiH  KadbIITaCTBIPy — KOHE | MMYECKHX IIPOIeCCOB M naibHeimee | processes and further develop the

Goal and Objectives

MaruCTPaHTTAPABIH  KATITBIXUMHSITBIK
OL1iM JIeHTeHJIepiH OJ1aH 9pi JaMBbITY.
Minnerrepi:

- carajbIK JKOHE CaHIBIK aHaJIu3
KypcTapblHaH aJFaH Heri3ri
TYCIHIKTEp/ll TEPEHAETY, KEHEUTY KoHe
JIaAMBITY;

- aHANMM3OIH aca MaHBI3Ibl XUMHSIIBIK

pa3BHUTHE OOIICXUMHUYCCKOM IOATOTOB-
KM MarucTpaHTa.

3amaun:

- yriyOuTh, PacIIUPUTh U Pa3BUTH OC-
HOBHBIC TIOHSTHSI, ITOJIyYCHHBIE U3 KYp-
COB Ka4E€CTBEHHOI'0 M KOJIMYECTBEHHOTO
aHaJIn3a;

- 00yunTh HamOoJiee BaXKHBIM XUMUYE-

General chemical training of a master's
student.

Tasks:

- to deepen, expand and develop the
basic concepts obtained from the
courses of qualitative and quantitative
analysis;

- teach the most important chemical

omicTepiH KOHE oyapAbl KOMBUIFaH | CKUM METOJaM aHajim3a M Bo3MokHO- | analysis methods and their application
Mocenenepii HIenrye KOJIJaHy | CTAM HX IIPUMEHEHHs IIPH peleHuHr mo- | in solving tasks.
MYMKIHIIUTIKTEPIHE YHpeTYy. CTaBJICHHBIX 3a/1a4.
OKBITYIBIH HOTHXECT / 1 — peakius wapThiHA OaiaHBICTHI | 1 — yMEeT MPUMEHSTh TEOPETHUECKUE 1-can apply theoretical knowledge to
PesynbraT 00yueHus / TEOPHSUTBIK  OLTiMIEpiH OemieKTepiH | 3HaHUs JJIs pacueToB cocTosiHus dactuil | calculate the state of particles depending
Learning outcome JKaFIalgapelH  €CENTeyle  KOJJaHa | B 3aBHCHMOCTH OT YCJIOBHIA; on the conditions;
Oineni, 2 — paccunthiBaeT PH paBHOBECHbIE 2-calculates pH equilibrium
2 — Teme-TeHIIK KardaWblHIarbl PH | KOHIIEHTpaluu, KOHCTaHThI paBHOBECHs, | concentrations, equilibrium constants,
KOHIIEHTPAIUSACHIH, TETe-TCH/IIK | AMCCOIMAIIUH, PACTBOPUMOCTH. KOM- dissociation, solubility. complexations;
KOHCTAHTAChIH, JIMCCOIMAIUSHBI, | MJIEKCOOO0pa30BaHNUS; 3-can choose an appropriate method for
epITIIITIKTI, KOMIUIEKC ~ Ty3ulyiH | 3 — yMeeT BeIOMpaTh ajfekBaTHbI MeTos | Solving a specific chemical problem;
ecenTei ajaibl; peleHust KOHKPETHOM XMMu4eckoit 3a- | 4-uses theoretical knowledge to justify
3 HAKTBl XHUMHSJIBIK ~ €CENTep/i | Jauu; the choice of analysis methods
HIenryre KOJAMIel oicTepai TaHIal | 4 — UCIOIB3yeT TEOPETHUECKHE 3HAHUS
aJlaJel; Ji1s 00OOCHOBAHUS BHIOOpPA METO/I0B
4- TaHJAJFaH aHaIW3 OJICTEPiH | aHaIM3a
Heri3neyae TEOPHSUTBIK ~ OUTIMIIEpiH
KOJITaHa IbI
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[ToHHIH KBICKAIIA
cunarramacsel / Kpatkoe
OIMCaHKE JUCUIUTUINHBI /
Discipline Summary

EpiTinginepaeri MOHABIK Teme-TEHIIK.

AHanuTHKaJIBIK XUMHSIIA
KOJIAHBIIATBIH ~ HETI3TT  XHUMHSJIBIK
teopusuiap  MeH  3aHaap.  Cynbl
epiTiHIepIeri TOMOTEH I peaKIusIap.
bpencren-Jloypu TEOPUSCHI
TYPFBICBIHAH TUIPOJIM3/A1L  KapacThIpy.

Kpimkemapik-aerizaik turpiey. Cyceis
epiTiHAIeperi  TPOTOJNMTTIK  Tere-
TEHIIK. A3  epuTiH  KOCBUIBICTAp
epITIHIICIHAET] Tene-TeHIIK. TYHIbIpY
PEaKUMUSACHIHBIH TPaBUMETPHSIA JKOHE

TUTPUMETPUSIA KOJIJAaHBUTYBI.
Koopannanusibix KOCBLIBICTap
epiTiHaiCIHeT Terne-TeHIIK.
KommuiekconoMeTpusi. TotbIry-
TOTBIKCBI3JITaHy MpPOLECTEPIHJIEr1 Tere-
TeHaik. JKapTeuiail — peakiusuiapablH
CTaHJAPTTBIK MOTEHLNAIapbIH
ecemnrey. TOTBIFY-TOTBIKCBI3IaHY

peakuusIapsl, ojapblH TUTPUMETpUsIa
KOJIJAaHBUIYBI, €CENTeyIepl.

HNonHble paBHOBECHMS B pPacTBOpAX.
OCHOBHbIE XHMHYECKHE TEOPUU U
3aKOHBI IpUMEHSIEMbIE B
AHAJIUTUYECKON Xxumuu. ['omMoreHHbie
peakuuu B BOAHBIX pacTBopax. ['mi-
poOJIU3 C TOYKH 3peHHs] Teopuu bpeH-
crena-Jloypu. Kucnorno-ocHoBHOE
tutpoBanue. lIporonmuruueckue pas-
HOBECHS B HEBOJIHBIX pacTBopax. Pas-
HOBECUs B PACTBOpPAxX MaJOpacTBOPH-
MbIX coequHeHui. [IpuMmeHenue peax-
MU OCAXKIEHUS B TpPaBUMETPUU U
TuTpuMeTpuu. PaBHOBecusi B pacTBO-
pax KOOPAMHAIIMOHHBIX COEAMHEHUMN.
KommnekconomeTpusi. PaBHoBecHs
Ipd  NOPOTEKAHUH  OKHUCIHUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX TporieccoB. Pac-
YeThl CTAHJAPTHBIX MOTEHIHAJIOB IO-
JTypeaKIuu. OKHCIUTETHHO-
BOCCTAHOBUTEJBHBIE  PEAKLIUHU, HUX
MIPUMEHEHUE B TUTPUMETPHUHU U pacye-
THI.

lonic equilibria in solutions. Basic
chemical theories and laws applied in
analytical chemistry. Homogeneous
reactions in  aqueous  solutions.
Hydrolysis from the point of view of the
Brensted-Lowry  theory.  Acid-base
titration. Protolytic equilibria in non-
aqueous  solutions.  Equilibrium in
solutions of poorly soluble compounds.
Application of the deposition reaction in
gravimetry and titrimetry. Equilibrium
in solutions of coordination compounds.
Complexometry. Equilibrium during the
course of redox processes. Calculations
of standard half-reaction potentials.
Redox reactions, their application in
titrimetry and calculations.

Kypacroipymbi / KymaraiueBa bar:xkan MykanoBHa | JKymaranuesa Barikan MykanoBua, | Gubenko Maxim Andreevich, Senior
Pa3zpaGorunk / npoeccop, XUMHUS FHUTBIMIAPBIHBIH npogeccop, KaHIUIaT XUMHUYSCKUX Lecturer, Master of Chemistry
Developer KaHIM/IaThI )KOHE JTOTICHT HAyK U JTOICHT

ITon aTaysi /

HaumenoBanue AHAJINTUKAJIBIK XUMUAHDBIH, TEOPETUYECKHUE OCHOBBI THEORETICAL BASES OF ANA-
aucuumannel / Name of TEOPUAJIBIK HET'I3/IEPI AHAJIMTUYECKOHN XUMHHN LYTICAL CHEMISTRY

the discipline

AKaJIeMHUKAIbIK KPEAUT
caHbl, OakplIay TYpi /

5 akaIeMUSUTBIK KPEIUT, EeMTUXAH

5 aKaJeMUYECKUX KPEAUTOB, SK3aMEH

5 academic credits, exam
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KommuectBo
aKaJEMHUYCCKUX
KpeauToB, hopma
kontposst / Number of
academic loans, form of
control

ITpepexBusurrep / OakamaBpuaT KypchiHbIH | Heopranudeckast XuMusi, KauecTBeHHBIH | Inorganic chemistry, qualitative

[TpepexBU3UTHI / OclopraHUKaablK —XHMUS, camajblK | aHaIM3,  KOJMYECTBEHHBbIM  aHanm3, | analysis, quantitative analysis, methods

Prerequisite aHaIu3, CaHIBIK aHaAIM3 XHUMHs, | METOABI (pu3mueckoro ucciaenoBanus u3 | of  physical research  from  the
(HU3MKAIBIK 3€PTTEY dicTepi MOHAEPI Kypca 0akajgaBpuara undergraduate course

[TocTpexBusutTep / OusukanblK ~ XUMHSHBIH ~ 3amaHayd | CoBpeMeHHble mpobiembl ¢usuueckoit | Modern problems of physical chemistry,

[MocTpexBu3uTHI / Moceenepi, aHATM3IiH ¢us3uka- | xumuu, Qusuko-xumudeckue wmetoxasl | physical and chemical methods of

Postrequisite XUMUSIIBIK amicrepi, aHAIM3/IH | aHaK3a, HMHCTPYMEHTalbHBIe MeTomsl | analysis, instrumental methods of
WHCTPYMEHTTIK df1icTepi aHaJm3a analysis

OKy MakKcaThl MEH Makcar — xumusiblk mponectepain | Llens — dopmupoBanne cuctemusix | The goal is to form a system of

MiHaeTTepl / YueOHas
1ens u 3aaaun / Learning
Goal and Objectives

HETI3I1 3aHJBUIBIKTApbl Typasbl KyHeni
OuTiMIepiH KAJIBINTaCTBIPY KOHE
MarucTpaHTTapAblH  YKAJIIBIXUMHUSIIBIK
O11IM JEHTeNJIepIH 0J1aH 9p1 JaMBbITY.
Minnerrepi:

- camaJbIK KOHE CaHIBIK aHaJIN3
KypCTapblHaH aJlFaH HEri3r1 TYCIHIKTepi
TEPEHIETY, KCHEUTY KOHE JaMBITY;

- aHaJIM3/IH aca MaHbI3Ibl XUMHUSIIBIK

3HaHWW 0a30BBIX 3aKOHOMEPHOCTEH XH-
MHUYECKHX MPOIECCOB U AalbHEHIIEero
pPa3BUTHSL OOMIEXUMUYECKON TOATOTOB-
KM MarucTpaHTa.

3agaun:

- YyrinyOuTh, PacUIUpUTh U Pa3BUTH OC-
HOBHBIC ITOHATHAI, HO.]'Iy‘IeHHI)Ie n3 Kyp-
COB Ka4e€CTBEHHOI'0 M KOJIHYECTBEHHOTO
aHaJn3a;

knowledge of the basic laws of chemical
processes and further development of

General chemical training of
undergraduates.
Tasks:

- to deepen, expand and develop the
basic concepts obtained from the
courses of qualitative and quantitative
analysis;

olmicTepiH JKoHE onapabl  KOWbLIFaH | - 0Oy4uTh Hambosiee BaKHBIM xumude- | - teach the most important chemical
MacenenepIi IIenry e KOJIJaHy | CKHM MeToJaM aHainm3a M Bo3MOxHO- | analysis methods and their application
MYMKIHIITUTIKTEpiHE YHPETY. CTSIM MX MPUMEHEHUsI TIPU pelieHuu mo- | in solving tasks.
CTaBJIEHHBIX 3a/a4.
OKBITYIBIH HOTHIKECT / 1 — ranpmanraH aHanu3 ouicTepiH | 1 — ucnonb3yeTr Teoperuueckue 3HaHus | 1-uses theoretical knowledge to justify
Pesynbrar 00yueHus / HETI3IeyIe TEOPHMSUTBIK ~ OlmiMaepin | aas  obocHoBaHus BbIOOpa MetomoB | the choice of methods.;
Learning outcome KOJIIaHaIbL; aHaJu3; 2-has charting skills.

2 — rtpadukTepal Kypy JaFIbUIapbIiH

2 - BJIaACCT HAaBBIKAMHU TTOCTPOCHUA

3-evaluates the obtained analysis results
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Ureprex;

3 — aHanM3 HOTIXKENEpiH Oaraai bl
JKOHE KaTeJIKTEeP/ll eCenTen/Ii;

4 — aHanW3 HOTWXKENEpiHe CYHeHim,
FBUIBIMH ~ HETI3[IeNTeH KOPBITHIHbUIAD
MEH YCBIHBICTapbI JKacai bl

rpaduKoB;

3 — OlLIEHUBAET MOJyYEHHBIC PE3yIbTATHI
AQHAJTM30B M BBIYUCISET BO3MOXKHBIC
OIINOKH;

4 — dopmynupyeT HaydHO 0OOCHOBAH-
HBIC BBIBOJIBI M PEKOMEHAIMK Ha OCHO-
BE PE3yJIbTATOB aHAN3a

and calculates possible errors;
4-formulates scientifically based
conclusions and recommendations based
on the results of the analysis

[TonniH KbICKAIIIa
cunarramacel / KpaTkoe
OIMMCAaHUEC NUCIUIIIINHBI /
Discipline Summary

3amaHayl aHaJUTUKAIBIK XUMUSHBIH
TEOPHSUIBIK ~HETI3JIepl JKOHE  OJiapabl
MpakTUKaga KOJAaHy. AHAITUTHKAIBIK
XUMUSHBIH METOOJIOTHSITIBIK
Mocelenepi. 3aMaHayl aHATMTUKAIBIK
XUMUSHBIH KYPBUIBIMBI. AHaJTUTHKAIIBIK
XUMHUS oicTepi. XUMUSIIBIK aHaIu3/1i
KOJIJIaHYJIbIH MaHbI3bl. MOIEKYISIPIBIK
aHaiu3. 3arTapibl KOHIICHTPJEY KOHE

Oenynin KaJIIIbI OPUHIUNOTEPI.
Konunentpney HKOHE OemyiH
(GUBMKANBIK KOHE HETri3Tl XUMUSIIBIK
smicrepi. 3amaHayu IMUCCUSIIBIK
CHEKTPOCKOMHUSHBIH TEOPUSIIBIK
HETi3/lepl KOHE OHBIH MPAKTHUKAIBIK
KOJIJIaHBLTYHI. DNEeKTPOMArHUTTIK
COyJICHIH CIHIp1TYI. ATOMIBIK-
abCcopOLMAIBIK ~ CHEKTPJIIK  aHaIM3.

Macc-CreKTpOMETPUSHBIH ~ TEOPHUSITBIK
Herizzepi. Xpomarorpadusaiablk aHalIu3
OMICIHIH TEOPHSUIBIK HETI3epl KoHE
OHBIH MNPAKTUKAIBIK KOJJAAHBUIYBL. ©Op
TYPJIi QMICTEPAIH XHUMUSIIBIK 3€PTTEYIE,
OKBITY YPZICIHJIE ’KOHE dp TYpJIi eHIipic
cajlaJlapblH/1a KOJIJaHy

TeopeTnyecknue OCHOBBI COBPEMEHHOM
AHAJIMTUYECKOW XUMHUHU W TMPUMEHEHUE
HUX B IPAKTUYECKOM JAesATEIHLHOCTH. Me-
TOJOJIOTUYECKUE BOMPOCHl AHAIUTHYE-
ckoii xumun. CTpyKTypa COBPEMEHHOU
AHAIMTUYECKOM XUMHU. MeToanl aHa-
JUTHYECKON XMMUHU. 3HAYCHUE HCITOJb-
30BaHUs XMMHUUYECKOTO aHanuza. More-
KyJsipHbIA aHanmu3. OOmme MNPUHIIUTIBI
pa3zeneHuss M KOHIEHTPUPOBAHUS Be-
mecTB. OCHOBHBIE XUMHUYECKHE U (U-
3UYECKHE METOABl Pa3ACiICHUS U KOH-
LEHTpUpPOBaHUA. TE€OpeTHYECKUE OCHO-
Bbl COBPEMEHHOW AMHMCCHOHHOM CIIEK-
TPOCKOIIMHU U €€ MPAKTUYECKOE MpHUME-
HeHue. [lornornienne 31eKTpOMarHuTHO-

O HU3ITYYCHHUS. ATOMHO-
abCcOpOIMOHHBIH CIIEKTPATbHBIN aHAIN3.
Teopernueckue OCHOBBI Mmacc-

CHeKTpoMeTpuu. TeopeTHdyeckre OCHO-
Bbl  Xpomarorpa-pu4eckoro Meroja
aHaJIM3a U €ro MPAaKTUYECKOE NMPUMEHE-
HUe. BO3MOXHOCTH  HCIIOJIB30BaHMS
Pa3IMYHbIX METOAOB B XUMHYCCKHUX HUC-
CJIEZIOBAaHUSIX, B y4eOHOM IIpoliecce U B

Theoretical foundations of modern
analytical ~ chemistry  and  their
application in practice. Methodological
issues of analytical chemistry. Structure
of modern analytical chemistry.
Methods 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
electromagnetic  radiation.  Atomic
absorption spectral analysis. Theoretical
foundations of mass spectrometry.
Theoretical ~ foundations  of  the
chromatographic analysis method and
its practical application. Possibilities of
using different methods in chemical
research, in the educational process, and
in different industries.
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MYMKIHIITUTIKTEDI.

Pa3HBIX OTPACIIAX IMPOMBINIJICHHOCTH.

KypacTbipymb / KymaranueBa Batxkan Mykanosna | Kymaranuesa Bar:kan MykanoBaa, | Gubenko Maxim Andreevich, Senior
Paspa6orunk/ Develop- | mpodeccop, Xumust FBUTBIMIAPBIHBIH npodeccop, KaHAUIAT XUMUYECKUX Lecturer, Master of Chemistry

er KaH/IMJAThI )KOHE JOICHT HAYK M JOICHT

IIon araywbl /

HanmenoBanmne OPI'AHUKAJIBIK XUMUSIHBIH, U3BPAHHBIE I'JIABBI SELECTED CHAPTERS OF OR-
mucunmumnael / Name of | TAHAAJIMAJIBI BOJIIMIEPI OPIAHUYECKOMW XUMUH GANIC CHEMISTRY

the discipline

AKaJeMUKaIIBIK KPEJIUT
caHbl, 6akpUIay TYPI /
KommnuectBo
aKaJIeMUYECKUX
KpeauToB, hopma
kontposist / Number of
academic loans, form of
control

5 akaJIeMUSUTBIK KPEIUT, EeMTHUXaH

5 akageMHYeCKUX Kp€auToOB, DK3aMCH

5 academic credits, exam

[TpepexBusutTep /
[IpepexBU3UTHI /
Prerequisite

OpPTaHHMKANIBIK XUMHS >KOHE OHMOIOrHs,
JKQIIBl JKOHE aHAINTHKAIBIK XHAMUS,
OHoJOoTHUs MOHIEPI

KypC OpraHM4ecKON XUMHUH U OUOJIOTHH,
TEOPETHUYECKHUE OCHOBBI HEOpPraHu4e-
CKOM XMMHH, KaUeCTBEHHBIM M KOJIMYe-
CTBEHHBI aHalIW3 W OHOJIOTHYECKHUE

course of organic
biology, theoretical foundations of
inorganic chemistry, qualitative and
quantitative analysis and biological

chemistry and

TIUCLIATUTHHBI disciplines
ITocTpexBusutTep / OMOXHUMHUS, KOpILIAFaH OpTa XUMHUSICHI, buoxumusi, xumuueckas TtexHonorus, | Biochemistry, chemical technology,
IToctpexBu3uTHI / busnoaorHs )KoHe Oacka OMONOTHSIBIK | XMMHUS OKpy»Xaroled cpenpl, ¢pusnono- | environmental chemistry, physiology,

Postrequisite

HOHIEP

THUA U JPYTrUuc TUCHUIIJINHBL.

and other disciplines.

Oky MakcaTbl MEH
MiHaeTTepi / YueOHas
1enb ¥ 3agaun / Learning
Goal and Objectives

Xorapel HBICAHIApBI  OPTAaHUKAIIBIK
KOCBUIbICTAp/1aH KYpbUIFaH
MaTepUaIbIK QJIEMHIH alyaH TYpPJILIIri
MEH  KYPAEIUIri  Typambl  Jyphic
TYCIHIKTEp1 KaJIBIITaCThIPY,
MarucTpaHTTapAbl  Ka3ipri  3aMaHfbl
npoOJeMaTapMeH, OMICTEPMEH KOHE
OpTraHUKaJIBIK XUMHUSHBIH

CdopmupoBaTh TpaBUIIBHBIC MPEICTaB-
JeHUST 0 MHOT000pa3vH M CIO0XHOCTH
MaTepUaIHbHOTO MHUpPA, BBHICIIAE (POPMBI
KOTOPOTO IOCTPOEHBI U3 OPraHUYECKUX
COCJIMHEHUH, MO3HAKOMHUTh MAarucTpaH-
TOB C COBPEMEHHBIMU IPOOIEeMaMu, Me-
TOJAaMH W HaIMpPABJICHUSMHU OpraHuye-
CKOM XMMUH.

To form correct ideas about the diversity
and complexity of the material world,
the highest forms of which are built
from organic compounds, to acquaint
undergraduates with modern problems,
methods and directions of organic
chemistry.
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OarpITTapbIMEH TaHBICTHIPY.

OKBITYIBIH HOTHIKECT /
Pesynbrar 00yueHus /
Learning outcome

1 - opraHuKanblK XWMHUSHBIH HETI3Ti
OesiMzepi OOWBIHINA TYMKUTIKTI OitiMi
0ap;

2 —OpraHuKaNblK XHUMHSHBIH HET13r1
3aHIapBI MEH TEOPHSTIAPBIHBIH
MAarbIHACKHIH TYCiHe/Il, OJIap/IbIH
HETi3iHAC 3aT KACHETTEpiHIH OHBIH
KYPBUIBICBIHA TOYEIAUIITH, XUMUSIIBIK
MPOLECTEPIIH JKYPY 3aHIBUIBIKTAPBIH
TYCIHIIpE allajbl,

3 - durocodusuTbIK OLTIM Herizaepi Oap,

aTar aiiTKaHna, TaOUFH
KYOBUIBICTAPJBIH ~ JaMyblH  KaJIIbl
KOpPCeTEeTIH  JUaJleKTUKAa  3aHJapblH
XUMUSLIIBIK KYOBLIBICTap YIIiH
naiianana anasnel,

45 - TeopusuIbIK OUTIMII  CaHIBIK

ecenTep IIbIFapyJa KOHE XUMUSIIBIK
AKCIEPUMEHT OpbIHJayAa TIananaHa
anajpl;

6,7 - XHAMHIBIK
YUBIMAACTBIPY,

AKCIIEPUMEHTTI
OTKi3y KOHE
HOTHKEJIEPiH Tanuay, XAMMSIIBIK
3aTTapMeH  KayilCi3MiKk  TeXHUKAChI
epexenepine coiikec *KyMbIC icTei Oy
JaFIpLUIaph 6ap;

1 - umeer 0OazoBble 3HAHUSA 110 OCHOB-
HBIM pazjiesiaM OpraHM4ecKOl XUMUHU;

2 - MOHUMAaTh OCHOBHBIEC 3aKOHBI M TE€O-
pUM OpPraHMYECKON XUMMH, Ha OCHOBE
KOTOPBIX CTPOATCS. ~ 3aBUCHUMOCTH
CBOWCTB BELIECTBA OT €ro CTPOCHMS,
3aKOHOB IPOLIECCOB XMMHUYECKHX MPO-
LIECCOB;

3 - CymIeCTBYIOT OCHOBBI (hrstocodckoro
BOCIIUTaHMsI, B YaCTHOCTH, MOXKHO HC-
MOJIb30BaTh JHAJICKTHUECKUE 3aKOHBI,
00o01mIarone pa3BUTUE SIBICHUN IPHU-
POIIBI JIISI XUMHUECKUX SIBICHUH;

4,5 - Teopermyeckue 3HAHUS MOTYT
OBITh WCIOJB30BAHBI JUIS TPOBEACHUS
KOJINYECTBEHHBIX PacyeToB M INPOBEe-
HUSI XUMHUYECKUX IKCTIEPUMEHTOB;

6,7 - opraHuzanus XUMHUYECKUX HKCIIe-
PUMEHTOB, TIPOBEIECHUE W aHaJIN3 pe-
3yJIbTaTOB, YMEHHME paboTaTb B COOT-
BETCTBHH C TPaBWJIAMH XUMHUYECKOU
0E30I1aCHOCTH;

8 - UMeTh BO3MOXXHOCTH TTOMCKa U 00pa-
OOTKM XUMHUYECKOW HWHPOpMALUU U3
Pa3IMYHBIX UCTOYHUKOB

1 - has basic knowledge in the main are-
as of organic chemistry;

2 - understand the basic laws and theo-
ries of organicchemistry, on the basis of
which the dependences of the properties
ofa substance on its structure, the laws
ofchemical processes, are built;

3 - there are fundamentals of philosoph-
ical education, in particular, you can use
dialectic laws that generalize the devel-
opment of natural phenomena for chem-
ical phenomena;

4,5 - theoretical knowledge can be used
for quantitative calculations and chemi-
cal experiments;

6,7 - organization of chemical experi-
ments, conducting and analysis of re-
sults, the ability to work in accordance
with the rules of chemical safety;

8 - be able to search and process chemi-
cal information from various sources

8 - XHMHAIBIK aKmapaTThl OPTYPIIi

KO3JepACH  137ey  JKOHE  OHJILY

Kabierrepi 6ap
IToHHIH KBICKAIIIA OpranukanibiK XUMUSHBIH uerisri | Cuctemaru3aisi OCHOBHBIX NOHSTHH, | Systematization of basic concepts, con-
cumarramacel / Kpatkoe | yreIMIapbiH, KOHIEMIMSUIAPBIH JKOHE | KOHIEMIMA W Teopuil opranmdeckoit | cepts and theories of organic chemistry.
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OIMMCaHUC NHUCIHHUIIIINHBI /
Discipline Summary

TEOpUsUIApbIH Kyheney. OpraHuKalbIK
XUMUSHBIH KJIACCUKAJIbIK €H MAaHbI3/Ibl

CHUHTETUKAJIBIK peaKuMsIapbIHbIH
xKanmbellama  KepiHici. OpraHukasbIK
KOCBUIBICTAP/IbIH ~ OMOJIOTHSUIBIK — pei,
OJIapJIbIH OHMOJIOTUSIIBIK

KYPBUIBIMAAPIBIH KYPBLUTYbl MEH KYMBIC
icTeyiHe KaTbICybl. OpraHUKaJIbIK CHHTE3
OHIMJIEPIHIH KEeH KOJIJaHBbLIybIHA JKOHE
TEXHUKAJILIK, TYPMBICTBIK JKOHE
M€eIUIIMHATIBIK MaKCcaTTarbl JKaHa
OpPTaHHMKAIBIK MaTepHaliap/a ocim Keje
JKaTKaH KaXETTUTIKTepre OalJaHbICThI
OPTaHHWKAIBIK  XHMHSHBIH  MaHBI3bI,
COHJIali-aK KaHyap >KOHE OCIMJIIK TEKTeC
OpraHU3MIEPIIiH TIpUIUTITIHACT]
OpPTaHMKANBIK pEaKIUsUIApAbIH  POiH
AQHBIKTAUTBIH. CHHTETHKAIBIK OpraHu-
KaJdblK XUMMSIHBIH KJIAaCCHKaIbIK, aca
MaHBI3/1bl peaKLUsIIapbl TYpaJibl TYCIHIK

xumun. OOO0OIIEHHOE MpeCTaBICHUE
KJIACCHYECKMX HauOoJiee BaKHBIX CHH-
TETUYECKUX PEAKIUA OpraHuyecKoit
XUMHH. bruonmorudeckast poib opranuye-
CKHX COCIMHECHHH, UX y4acThe B oOpa-
30BaHUM M (YHKIMOHUPOBAHUH OHOIIO-
THYECKUX CTPYKTYp. 3HaUECHUE OpraHu-
YeCKOW XHUMHH B CBSI3U C IIUPOKHM
MPUMEHEHHEM NPOAYKLIHUU OpraHHye-
CKOI'O0 CHHTE3a M BO3PACTAIOIIMMH I10-
TPEOHOCTSIMH B HOBBIX OPTraHUYECKHX
MaTepuagax TeXHUIECKOro, OBITOBOTO H
MEIULMHCKOIO0 Ha3HAUYeHMs, a TaKxKe
ONPEAENSIONIEN POJIBI0 OPraHUYECKUX
peakiuii B JKU3HENEATENILHOCTH Opra-
HU3MOB JKHBOTHOTO W PAaCTHTEILHOTO
npoucxoxaeHuss. OOoOIIeHHbIE, TI0-
CTPOCHHBIC Ha ©IUHBIX IPHHIINIAX,
MIPEICTaBICHHUS 0 KJIACCUYECKHX,
HanOoJIee BAXKHBIX PEAKIHUSIX CHHTCTH-
YECKOW OPraHUYeCKON XUMUH.

A generalized representation of the clas-
sic most important synthetic reactions of
organic chemistry. The biological role
of organic compounds, their participa-
tion 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 uni-
fied principles, ideas about the classic,
most important reactions of synthetic
organic chemistry.

KypacToipymib! / AbabikanmukoBa Kasumam AxatoBHa, | Adapikainkoa Kaaumam Axarosua, | Gubenko Maxim Andreevich, Senior
PaspaGorunk / Develop- | XxuMust FBUTBIMIAPHI KAHIUIATHI, KaHIUIaT XUMUYECKUX HayK, JOLIEHT, Lecturer, Master of Chemistry
er JIOTIEHT, podeccop npodeccop
ITon araysr /
Haumenopanue OPTAHUKAIBIK MEXAHU3MbI OPTAHUYECKUX | ORGANIC REACTION MECHA-
pucoumaunel / Name of PEAKRIIMTAPABIH PEAKITUHA NISMS
L MEXAHMU3MJIEPI
the discipline

AKaJIeMUKAIIBIK KPEIUT
caHbl, OakpLIay TYpi /
KonuuectBo
aKaJeMHYeCKHX

5 akaJeMHUSIIBIK KpCauT, CMTHUXAH

5 akaJeMHUYECKUX KpCAUTOB, 5K3aMCH

5 academic credits, exam
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KpeauToB, hopma
kontposst / Number of
academic loans, form of
control

ITpepexBusurrep /
[TpepexBu3uThI /
Prerequisite

OpPTaHHMKAJIBIK XHUMHS JKOHE OHMOJIOTHS,
KBl JKOHE AHAINTHUKAIBIK XHAMUS,
OMOJIOTHS TTIOHAEPI

OpraHWYecKas XUMHUS U  OHOJIOrus,
obmasg ©  aHaJuTHYecKas  XUMHS,
Oounotorus

organic chemistry and biology, General
and analytical chemistry, biology

[MoctpexBusutrep /
[TocTpexBU3UTHI /
Postrequisite

OMOXUMHUS, KOPIIIaFaH OpTa XUMHSICHI,
(bu3HoIOTHS J)KOHE 0acKa OMOIOTHSIIBIK
TIOHICP

OMOXMMMSI, XUMUS OKPY>KaIOILEH CPe/bl,
¢du3uonorus u aApyrue OHOJOrHYecKue
JCHUTIIINHBI

biochemistry, environmental chemistry,
physiology, and other biological
disciplines

Oky MakcaTbl MCH
MiHzaerTepi / YueOHas
1enb U 3agaun / Learning
Goal and Objectives

OpTYpJL TYpPHAErl peakuusaapiblH oTy
MEXaHH3MI MEH HETI3Ti 3aHIbLUIBIKTAPhI
Typaibl TYCIHIKTEpHAl KaJbIITACTHIPY,
KOCBUIBICTAP/IbIH HET13T1 KJIacTapblH aly
TOCUIZiepl, COHBIMEH KaTap OKOJIOTus,
TaOMFaTThl KOpFay KoHE TaOWFaTThl
TUIMZI Taianany mocemnenepi Typasbl
TYCIHIKTEpP/Il KAJIBITACThIPY

dbopMHUpOBaHHE  TPEACTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX "
MEXaHM3MaX TMPOTEKAHHsS Pa3IUYHBIX
TUTIOB PEaKIUi, CIOCOOOB TOTyYCHUS
OCHOBHBIX KIJIACCOB COEIUHEHHI, a Tak
K€ TPEJCTaBICHHWS O  MpodiieMax
DKOJIOTMH,  OXPaHbl  TMPUPOABI |
paIMOHATBPHOTO  TIPUPOJIOTIOIH30BAHUS
pU MIPOXOKICHUN JTaHHOM
JUCITUTUTAHBI

formation of ideas about the main laws
and mechanisms of various types of
reactions, methods for obtaining the
main classes of compounds, as well as
ideas about the problems of ecology,
nature protection and rational nature
management during the course of this
discipline

OKBITYIBIH HOTHKECT /
Pesynbrar oOyuenus /
Learning outcome

1 - mowgik OuniMal  (TyciHIKTEpAl,
ujesiapabl, TEopUsUIapbl) TYCiHAIpenal
JKOHE TYCIHAIpEl, XHWMHS JTaMYbIHBIH
QIIeEMOIK TeHACHIUSIIAPBIH JKOHE
Ka3akcTaHHBIH XHMHS  FhLUIBIMBIHBIH
KETICTIKTEPIH OlTel;

2- HAKThl OKY TOHI KOHTEKCTIHJIE KOHE
MOYJIb TISHJEPIHIH ©63apa OpPEeKETTECTIT]
mpolLeaypachiHAa 3epTTEYIiH FHUIBIMU
omicTepi MEH TOCUIAEpiH KOJIaHYbI
ANTOPUTMACH/IL; XAMUSUIBIK

1 - oObsicHSET U UHTEPIPETUPYET Mpea-
METHOE 3HaHWE (TOHATHUSA, WU, TEO-
pHUH), 3HAET MUPOBBIE TEHIEHIUHU pa3-
BUTUS XMUMHU U JIOCTWIKEHUS XHMHYeE-
ckoi Haykn Kazaxcrana;

2 -alTOPUTMHU3UPOBAHHO TIPE/ICTABIISCT
UCIIOJIb30BaHNE HAY4YHBIX METOJOB U
IIPUEMOB HCCIIEJIOBAaHUS B KOHTEKCTE
KOHKPETHOW Y4eOHOW AWCIUIUIHHBI U B
MpOLIENYpaX B3aMMOJEHUCTBHS TUCLHU-
IUTMH MOAYJISI; 3HAET XUMUYECKUE

1 - explains and interprets subject
knowledge (concepts, ideas, theories),
knows the global trends in the devel-
opment of chemistry and the achieve-
ments of the chemical science of Ka-
zakhstan;

2 — algorithmically represents the use
of scientific research methods and tech-
niques in the context of a specific aca-
demic discipline and in the interaction
procedures of module disciplines;
knows the chemical laws and mecha-
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KYOBLIBICTAp IbIH XAMMSIIBIK
3aHJIBUIBIKTAPEl  MEH MEXaHH3MJIEepiH
Oinmeni >koHE aiFaH OuTiMzepiH OLTiM
Oepy mTporeciHae KoiagaHaabl. bigim
Oepy KyHeciHae TYIFaHbl JaMbITy YIIiH
XUMUSUTBIK ~ KY3BIPETTUIIKTIH —~ MOHIH
TYCiHe;

3 -OKBITBUIATHIH IIOHJEP/IH FBUIBIMU
cayiaJapbIHbIH TEOpHUsIAPHI MEH
U7esUIapbl HET131HE TEXHOJIOTHsIIap MEH
OHIIPICTEPIIH OpPTYPJi cajlajapblHIAFbI
JKaFJalIapAplH TaOUFAThIH TYCIHIIPE],
COHJal-aK opTYpiai cebem-caiaapiabiK
OailmaHpicTap  TypaJibl aKnaparThbl
JIOINEIII JKOHE HET13/11 TYpAE YChIHABI;

4 -Ka3ipri 3aMaHFbl eH/IIpiC
TEXHOJIOTUSUIAPBIHBIH ~ €PEKILENIKTEePiH
OJIapAblH ~ Ka3aKCTaHABIK  KOFaMJIbl
MOJIEpHU3ALUIAYAAFbI pemi

TYPFBICBIHAH TaJJIAlIbL;

5 —XUMHUS FBUIBIMBIH JaMBITYABIH 9P
TYpJi cayiajapbl MEH OaFbITTApPBIHIAFbI
TYPJI1 JKaFaalaap/ el TaaIanIbL;

OH6 -XUMUSIIBIK o0BeKTinep/al
3epTTeyliH opTypii TYpPJIEpiHIH
CTPaTEeTUSACHIH J3IpPJICHIl KOHE HaKThI
npobaemanapabl Tanaay YIIiH
oIlicHaMaHbI TaHIay/IbI HET13/1e1 1,

7 -HaKTbl XUMHSUIBIK TPOOJIEMaHBI
Oaranmalpl, BIKTUMAJl  TOyEKeIAepIi
eckepe OTBIPHITI, OHBIH Iamy

MEePCIEKTUBACKHIH JKOOAIall ajmajbl JKOHE

3aKOHOMEPHOCTH U MEXAaHU3Mbl XUMHU-
YECKUX SIBICHUH M MPHUMEHSET IOJy-
YeHHble 3HaHHUA B 00pa30BaTEILHOM
npouecce. [lonumaer 3HaueHUEe XHUMU-
YECKUX KOMIIETEHUMH [ pa3BUTHS
JMYHOCTH B CUCTEME 00pa30BaHUs;

3 - OOBsICHSIET MPUPOAY CHUTyallud B
pa3NuYHBIX cdepax TEXHOJIOTHH W Tpo-
U3BOJICTB Ha OCHOBE COJIEpXKAHUS TEO-
pUif M uae HaydHBIX cdep U3ydaeMbIX
JUCLHUIUIMH, a TaKkke apryMeHTHPOBaH-
HO ¥ OOOCHOBAHHO IIPE/ICTaBISET WH-
dopmanKio O pPA3TUYHBIX HPUYUHHO-
CJICZICTBEHHBIX CBSI3SIX;

4 - aHaNMM3KUpyeT OCOOCHHOCTH TEXHOJIO-
THA COBPEMEHHOTO TIPOHM3BOJICTBA B
KOHTEKCTE HMX pOJIM B MOJAEPHHU3ALMU
Ka3aXxCTaHCKOTO OOIIECTBA;

5 — aHaNM3MpyeT pa3IUYHbIE CUTYalluU
B Pa3HBIX cepax W HalpaBJICHUSX pa3-
BUTHSI XUMHUYECKON HAYKH;

6 - pa3pabaTbIBaeT CTpAaTErWU Pa3HbIX
TUIIOB UCCIIEIOBaHUNA XUMHUYECKUX 00B-
eKTOB MOOOCHOBBIBACT BHIOOP METOJ0-
JOTHM JUIs aHaliM3a KOHKPETHBIX Mpo-
onem;

7 - OIEHHWBAaeT KOHKPETHYIO XHMHYe-
CKYI0 TIpO0JIeMy, CIIOCOOEH TTPOEKTHPO-
BaTBIIEPCIIEKTUBBI €€ Pa3BUTHI C ydye-
TOM BO3MOJKHBIX PHCKOB U pa3palaTbl-
BaTh NPOrPaMMbl PEIICHUs KOH(IUKT-
HBIX CUTyalluii BOOLIIECTBE, B TOM YHUCIIE

nisms of chemical phenomena and ap-
plies the knowledge gained in the edu-
cational process. Understands the im-
portance of chemical competencies for
personality development in the educa-
tional system;

3 - explains the nature of situations in
various fields of technology and pro-
duction based on the content of theories
and ideas of the scientific fields of the
studied disciplines, and also presents
reasonably and reasonably information,
including in digital form, about various
cause-effect relationships;

4 - analyzes the features of modern pro-
duction technologies in the context of
their role in the modernization of Ka-
zakhstani society, in the digitalization
of the economy;

5 - analyzes various situations in differ-
ent areas and directions of the develop-
ment of chemical science;

6 - develops strategies for various types
of studies of chemical objects and sub-
stantiates the choice of methodology for
the analysis of specific problems;

7 - evaluates a specific chemical prob-
lem, is able to project its development
prospects taking into account possible
risks and develop programs for resolv-
ing conflict situations in society, includ-
ing in a professional society;
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KOFaM/la, OHBIH 1IIiHJE KOciOM KoraMmiaa
JlayJibl JKaraaiapasl ey
OarapiiamMaliapbiH 93ipyieyre KaoijaeTTi;

8- XUMHSAHBIH op TYpil cajajapblHaa
3epTTey KoOajay KbI3METIH JKy3ere
acelpajbl, TaOWFU-FBUIBIMU  OLTIMIL
reHepanusiiayra, ojJapbl TaHBICTHIPYFa,
IYpeIC  OLTmipyre JKOHE  MAaHBI3JbI
Mocesenep — OOWBIHIIA  ©3  TIKIpIH
JIOJIENIEN OTHIPHIN KOpFayFa KaOuIeTTl.

B IIPO(HeCCHOHATEHOM COIITYME;

8 - OCyIIECTBISET MCCIIEN0BATENbCKYIO
MPOEKTHYIO JIEATEIBHOCTh B Pa3HBIX
cdepax XUMHH, CIIOCOOCH TeHEPUPOBATH
€CTECTBEHHO-HAYUHbIC 3HaHUS, MPE3eH-
TOBaTh X, KOPPEKTHO BBIpAXKaTb U ap-
TYMEHTUPOBAaHHO  OTCTaWBaTh  COO-
CTBEHHOE€ MHEHHE IO BOIIpOCaM, HMe-
IOILUM 3HAYUMOCTb.

8 - carries out research project activities
in various fields of chemistry, is capa-
ble of generating natural-scientific
knowledge, presenting it, correctly ex-
pressing and arguing for its own opin-
ion on issues of importance

[ToHHIH KBICKAIIA
cunarramacsel / Kpatkoe
OIMCAHHE JUCIUTUIAHBI /
Discipline Summary

Herisri AJICKTPOHIBIK acepiiep:
WHAYKTHUBTi, ©pic ocepi, IKYITacy,
1aMa/iaH TBIC KynTacy.
OpsiHOacapapbIHBIH 9CEPIIEPIH CaHIBIK
Oaranay KOHE PEaKIUAIIBIK
KaOLIeTTUIIKTI Ooipkay. AnudaTHKaIbIK
KaTapJa HyKJICOQWIbIl  aJMacThIpy.
SN1  xonme SN2  mexaHusmzepi.
['eTeponuTHKAIIBIK AIUMUHUPIICYIIH
mexanusmaepi: E1, E2 sxone Elcb. Xom
nicTi KaTapJarbl HYKJICO(pUIIbTI
alMacTelpy. XoWI HICTI KyHeneperi
anekTpopmibal  anmacteipy.  Ecenmik
OaitmansicTap OoifpIHITIA
ANeKTpoPMIbIiK  Kocklly. C=ecemik
OaillaHplc  Typaibl  HYKJICO(PHIbJIK
KOCBLTY. DTepuduKanus peakuusChbIHbIH
MexaHusmi. EpkiH pagukanabl anma-
CTBIPY peaKIHsIIaphl.

OCHOBHBIE AJIEKTPOHHBIC YPPEKTHI: UH-
OyKTUBHBIA, 3G (dEKT Mmomis, compsbke-
HUe, cBepxcompspkeHne. KommvecTBeH-
Has olleHKa (P QEeKTOB 3amecTuTeneil u
POTHO3UPOBAHHE PEAKIIMOHHOHN CIIo-
coonoctu. HykneodunbHoe 3amereHue
B anmudaTHyeckoM psgay. MeXxaHU3MBbI
SN1 u SN2. MexaHu3Mbl IeTepoIuTH-
yeckoro anumuHupoBanus: El, E2 u
Elcb. HykneodunbHoe 3amelieHue B
apoMaTHYECKOM psAy. OIeKTpoduib-
HOE 3aMelleHHe B apOMAaTHYECKUX CH-
cTeMax. DIeKTPOdHIBHOE MPHCOETNHE-
HUE 110 KpaTHBIM cBs3sM. Hykneoduis-
Hoe mnpucoenuHeHue k C=0 kparHOU
CBsI3U. MexaHU3M peakluu dTepudHKa-
un. Peakmum cBOOOTHO-PATMKAIBHOTO
3aMelleHusl.

The main electronic effects: inductive,
field effect, conjugation, superconjuga-
tion. Quantification of the effects of
substituents and prediction of reactivity.
Nucleophilic substitution in the aliphatic
row. Mechanisms SN1 and SN2. Heter-
olytic elimination mechanisms: E1, E2
and Elcb. Nucleophilic substitution in
the aromatic series. Electrophilic substi-
tution in aromatic systems. Electrophilic
connection on multiple bonds. Nucleo-
philic addition to C = O multiple bond.
The mechanism of the esterification re-
action.  Free radical  substitution
reactions.

Kypacrbipyusi /
Pa3paborunk / Develop-

er

AoapikanukoBa Kaqumam AxaToBHa,
XUMHUA FrbUIbIMAAPbl KAaHAUAAThI,
JIOTICHT, podeccop

AoapikanukoBa Kaqumam AxaToBHa,
KaHAUu1aT XUMUYECKUX HayK, JOLEHT,
npodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry
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IIon araywbi /
HaumenoBanue
mucuumanabl / Name of
the discipline

BIJIIM BEPY 1
AKITAPATTAHABIPY 7KOHE
HUPPJIAHABIPY

WHO®OPMATHU3ALIMSA U
ADPOBU3ALMS
OBPA3OBAHUS

INFORMATIZATION AND DIGI-
TALIZATION OF EDUCATION

AKaIeMUKAJIBIK KPEIUT
caHbl, 6akpUIay TYPI /
KommnuectBo
aKaJIeMUYECKUX
KpeauToB, hopma
kontposist / Number of
academic loans, form of
control

4 akaJIeMUSIIBIK KPEIUT, EMTHXaH

4 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

4 academic credits, exam

[TpepexBusuttep /

XUMHUSHBI OKBITY 9/licTeMect,

Metoauka npenoaaBaHus Xxumuu, Nu-

Methods of teaching chemistry,

[IpepexBU3UTHI / Nudpopmaruka dopmaTuka computer Science

Prerequisite

[MocTpexBusutTep / 3eprrey  mpaktukacel.  Maructpiik | MccnemoBarenbckast npakthka. | Research Practice. Scientific-Research

ITocTpekBU3UTHI / JFICCEePTAaIUsTHBI OPBIHIAYIbl KAMTHTHIH | Hay4Ho-HcciieoBaTebekas pabora | Work of a Master, Including Writing of

Postrequisite MaruCTPaHTThIH FBUIBIMH-3€PTTEY | MarucTpaHTa, BKIO4as BbimonHenue | Master's Thesis. Pedagogical Practice
KYMBICHI. [Te1aroruKabiK MpakTHKa MarucTepCKon JIMCCEPTAIIUH.

Ilemarornyeckas npakTHKa

Oky MakcaTbl MEH
MiHaeTTepl / YueOHas
1estb ¥ 3a1aun / Learning
Goal and Objectives

Makcarsr: oLTiM oepyni
aKIapaTTaHIbIpy MEH
UG PIaHIBIPYABIH QJIeMJIIK YpAiCTepiH
OKy 1C-OpeKeTIiH YHBIMAACTHIPYIAFhI
KociOu Oarmap peTiHae OKBITY
Miunerrep:

- XUMHSHBI OKBITY Ke3iHae Oimimi
KOJIJIaHy YIIiH 3aMaHayd aKIapaTThIK
TEXHOJIOTHSUIADMEH  JKYMBIC ictey
JAFIbUIaphIH  MEHIepy/l  KaMTaMachi3
eTy;

- KOMHI)IOTepJ'IiK TCXHUKAMCH,

Lenp: wW3y4yuTh MUPOBBIE TEHACHIUU
nudopmaTuzanu 1 udpoBU3AUN 00-
pa3oBaHUs Kak MnpodeccruoHAIbHbBIE
OpUEHTUPHl B OpraHU3aluu Yy4eOHOM
JIeSTeIIbHOCTH

3amaun:

- obecreynTh OBJIA/ICHUE HABBIKAMU Pa-
OO0THI C COBPEMEHHBIMH WH(OPMAITMOH-
HBIMU TEXHOJIOTHSIMU JUIsI IPUMEHEHUS
3HAHWH MpU 00YICHUN XUMUH;

- JIaTh TPEACTABJICHHUS O TEXHUYECKUX
mpaBujax paboThl € KOMIBIOTEPHOU

Obijective: to examine the global trends
of nformatization and digitalization of
education as vocational guidance in the
educational activities

Tasks:

- to ensure the acquisition of skills of
working with  modern information
technologies for the application of
knowledge in teaching chemistry;

- give an idea of the technical rules for
working with computer equipment,
software and communication tools;
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OaFjapiaMaliblKk  KaMTaMachl3 €TYMEH
JKOHE Oaitnanbic KypaiaapbIMeH
KYMBICTBIH ~ TEXHHUKAIIBIK  epexelnepi
TypaJibl TYCIHIK Oepy;

- aKaJeMHUSUIBIK JKOHE KociOM opTana
FBUIBIMU miKipTayacTap.IbH
KOMMYHHUKATHBTIK TOKIPUOECIH YChIHY

TEXHHUKOM, MPOTrPaMMHBIM OOECIeUeHHU-
€M U CPEJICTBAMHU CBSI3H;

- NPEeAOoCTaBUTh KOMMYHUKATHBHYIO
MPaKTUKy HAY4YHBIX TUCKYCCHUU B aKa-
JEMAYECKON U Tpo(decCHOHabHOM Cpe-
ne

- provide a communicative practice of
scientific discussions in the academic
and professional environment

OKBITYIBIH HOTHIKEC] /
Pesynbrar oOyuenus /
Learning outcome

1-Ka3aKCTaHIIBIK XWUMHKTEp MEKTEOIHIH
KETICTIKTEeplT  MeH  OimiMm  Oepyai
mupiaHaelpy  KoHE — IH(pOpMAaTTay
KOHTEKCTIHAEC XHUMHSIHBIH J1aMybIHBIH
QNIeMIIK YPHICTEpPiH KOCIOM KBI3METTE
Oineni )KoHE KepCeTe i,

2-KYMBIC OPHBIH YHBIMIACTHIPYFa KOHE
KOMIBIOTEPITIK TEXHUKaMEH,
OarjapraMaliblK  KaMTaMachl3 €TyMEH
KOHE OaiinaHbic KypalgapbIMeH
OalJIaHBICTEI Heri3ri TEXHUKAIBIK
npobiieManapsl menryre KaoinerTi;
3-0imiM Oepyai akmapaTrTaHABIpy KOHE
nupraHaslpy  Mocemnenepi  OoubIHIIA
HiKipAaepal  TYKbIPbIMAAMABI  KoHE
nonenai Oulmipeni, akaJeMUsUIBIK JKOHE
KociOM opTaja FRUIBIMU MiKIpTajacTapra
KaTbICAIbI,

4-cabak MaTepHalIbIH TYCIHIIPY YULIIH
BUPTYAIIbl XUMHSUIBIK SKCIIEPUMEHTTI
KOJIJJaHa aJIaIbl;

5- TYpJIi CTPUMHHITIK TUIATGOpMaIapabl

naimagaHa OTBIPBIII, OHJIAWH
KypcTap/bl, cabakTap/pl
YUBIMIACTBIPY/IaFbI Opa30BaITUSITBIK

1 — 3naer u mpoenupyer B npodeccuo-
HAJIBHYIO JIEATENbHOCTh MHMPOBBIE TEH-
JEHIUN pa3BUTHUS XUMHHM B KOHTEKCTE
HUOpMAaTU3alus 1 nuppoBuzanus oo-
pa3oBaHUsl U JOCTM)KEHMH Ka3axCTaH-
CKOM LIKOJIbI XUMHUKOB,

2 — cmocobeH opraHm3oBaTh pabouece
MECTO M pPEIIUTh OCHOBHBIE TEXHHYE-
CKH€ IpO0JIeMBbl, CBSI3aHHBIE C KOMIIbIO-
TEPHOM  TEXHHUKOW,  IPOrPaMMHBIM
o0ecre4eHneM U CpeJICTBaMU CBSI3H;

3 — opmynupyer u aprymMeHTHpOBaHO
BBIp@XAET CYXACHHS IO MpodiaemMam
uHpopMaTH3aluu U UudpoBU3aLUU 00-
pa3oBaHUs, y4aCTBYET B Hay4YHBIX JIHC-
KyCCHSIX B aKaJleMHUYECKOU U npodeccu-
OHAJILHOM CpeNE;

4 — yMmeeT NPHUMEHATh BHUPTYaJIbHBIN
XUMHUYECKHM SKCIEPUMEHT Uid 00Bbsc-
HEHMsI MaTepuaia 3aHsITHS;

5 — Biazeer cpeacTBamMu nHpopmartuza-
UM 1 IU(POBU3ALUU OPa30BATEIBLHOM
cpebl B OpraHU3allMyd OHJIAWH KypCOB,
3aHATUH C UCIOJIb30BAHUEM PA3INUYHBIX
CTPUMHHIOBBIX IJ1AT(HOPM

1-knows and projects into professional
activity the world trends in chemistry
development in the context of
csformatization and digitalization of
education and achievements of the
Kazakhstan school of chemists;

2-is able to organize a workplace and
solve the main technical problems
related to computer equipment, software
and communications;

3-formulates and  argumentatively
expresses opinions on the problems of
Informatization and digitalization of
education, participates in scientific
discussions in the academic and
professional environment;

4-can use a virtual chemical experiment
to explain the lesson material;

5-owns the means of Informatization
and digitalization of the educational
environment in the organization of
online courses, classes using various
streaming platforms

6-has specialized skills in working with
Word, Excel, PowerPoint programs;
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OpTaHBbI aKnapaTTaHjbIpy KOHE
UG pIIaHIBIPy KYpalaapblH MEHIEpreH
6 - Word, Excel, PowerPoint
OarmapramManapbIMeH KYMBIC iCTEYHiH
MaMaH/IaHIBIPBUTFaH JIaFJbUIapbIHA HE;
7 - 3aMaHayu OWITTHI
TEXHOJIOTUSUIADMEH JKOHE HEHPOHIBIK
KEIUJIEPMEH JKYMBIC ICTEY JaFbICHI

6 — oOnamaeT cneruaTM3uPOBAHHBIMHU
HaBBIKAMU pabOTBI C MPOTrpaMMaMH
Word, Excel, PowerPoint;

7 — obnajgaer HaBBIKAMHU PabOTHI C CO-
BPEMEHHBIM OOJIAYHBIMU TE€XHOJOTHSIMU
Y HEHPOHHBIMHU CETSIMHY;

8 — reHepupyetr HOBBIE HJIEU TIPU pe-
[ICHUH MPAKTHYECKHX 3a/1a4 B paboTe ¢

7-has the skills to work with modern
cloud technologies and neural networks;
8-generates new ideas when solving
practical problems in working with
basic computer programs that are
necessary for a modern teacher.

Oap; OCHOBHBIMH  KOMITBIOTEPHBIMH  TIPO-
8 - Kazipri 3aMaHFbI MEeJarorka KaxerTi | r(paMMaMi, HEOOXOJIUMBIMH COBPEMEH-
HET13T1 KOMITBIOTEPIIIK | HOMY MeJarory.
OarapiamMaiapMeH AKYMBICTA
MPaKTUKAJIBIK MIHJIETTEP I 11(S118%
Ke31lHe J)KaHa UJesIapabl
reHepalysIan bl
[ToHHIH KbICKaIIa Cannbik TEXHOJIOTHUSIIAP kasipri | [ludpossie TexHomoruu kak wuHCTpy- | Digital technologies as a tool and envi-

cunartamacsl / Kpatkoe
OIMMCAaHUEC NUCIUIIIINHBI /
Discipline Summary

aJlaMHBIH ©MIp CYypy OpTachl KoHE
Kypasibl peTiHae. Y3MIKci3 OuriM Oepy
MYMKIHJIKTEpl, JKeke OuriMm  Oepy
OarpiTTapsl. [lemarorrapasl nabiHaayra
KOWBLIATBIH kaHa Tanantap: CaHIbIK
cayaTTBUIBIK, KOMIIBIOTEPITIK
Oarmapnamanay, i3jey, aKnapaTr ajiMacy
JAFaplIapblH  KOCa ajFaHja, CaHIbIK
TEXHOJIOTUSUIAD  apKbUIbl  KOHTEHTTI
KYpY koHe Kosijany Kaouneti. [{udpabik
O6imiM  Oepy  KyHeci  aKmapaTThIK
pecypcTapabl (runepxosuieKusIap,
JIepeKTEep/IiH aKmapaTThIK MacCHUBTEI,
OutiM Oepy mOpTangapbl, HUHTEPHET-
caifrrap), TEJIEKOMMYHHKALUIIAp bl
(xemimik >xoHe MoOunpai opta, BAK,

MEHT M cpejia CYyLIECTBOBAaHHUS COBpe-
MEHHOTO YeloBeKa. Bo3MmokHOCTH He-
IPEpBIBHOTO 00pa3oBaHUsl, MHIUBHIY-
QIBHBIX 00pa30BaTEIBHBIX MapHIPYTOB.
HoBble TpeGoBaHMs K MOJrOTOBKE Mea-
roroB: mudpoBas TPaMOTHOCTH, CIIO-
COOHOCTh CO3/1aBaTh M NMPUMEHATH KOH-
TEHT TIOCPEIICTBOM IH(PPOBBIX TEXHOIO-
T'HH, BKJIIOYasi HABBIKM KOMITBIOTEPHOTO
IPOrpaMMHUPOBAHUS, TIOMCKA, OOMeHa
uHpopmanueii. Cucrema 1UPPOBOTO
o0pa3zoBaHus BKIIOYaeT B ceOst MHPOP-
MalMOHHBIE Ppecypchl  (THIEPKOJUICK-
1M, WHPOPMAIIMOHHBIE MAacCHUBBI JaH-
HBIX, 00pa3oBaTeNbHbIC MOPTANbl, WH-
TEpHET-CalThl), TEJICKOMMYHHUKAIIUU

ronment for the existence of modern
man. Opportunities for continuing edu-
cation, individual educational routes.
New requirements for the training of
teachers: digital literacy, the ability to
create and apply content through digital
technologies, including computer pro-
gramming skills, search, and infor-
mation exchange. The digital education
system includes information resources
(hypercollections, information data ar-
rays, educational portals, Internet sites),
telecommunications (network and mo-
bile media, media, television, telephony,
telebridges, etc.), a control system.
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Teneauaap, TeneGoHus, TEICKOIip KIHE
T.0.), 6acKapy *KyHeciH KaMTHUIbI

(ceteBbie W MOOWJBHBIE  CpEIbI,
CMMU, rteneBuaenue, TenedoHus, Tene-
MOCTBI U JIp.), CHCTEMY YIIPaBJICHUSI.

Kypactoipymsi /
Paspa6orunk / Develop-

er

Tayp6aeBa I'yiabxan YpMmaHTaeBHa,
XUMHUS FBUIBIMIAPBI KAaHIUIATBI,
KaybIMJIACTBIPBUIFaH podeccop

I'y6enko Makcum AHIpeeBUY,
CTapIIHi MperoaBaTeb, MarucTp
XUMUHU

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

3 cemectp / 3 cemecTp / 3 semester

ITon araybr1 /
HaumeHnoBaHue
muenummebl / Name of
the discipline

POU3NKAJIBIK XUMUAHDBIH
3AMAHAYU MOCEJIEJIEPI

COBPEMEHHBIE ITPOBJIEMBbI
OU3NYECKOU XUMHUHU

MODEM PROBLEMS OF PHYSI-
CAL CHEMISTRY

AKaZIEeMUKAIIBIK KPETUT
caHbl, OaKplIay TYpi /
Kommuecto
aKaJeMHYECKHX KPEAUTOB,
dopma kouTposs / Number
of academic loans, form of
control

5 AKaJICMUAJIBIK KPEAUT, EMTHXAH

5 AKaICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

[TpepexBusutTep /
[TpepexBU3UTHI /
Prerequisite

3amanayu OeflopraHHUKalIbIK XUMUSHBIH
TEOPUSUTBIK ~HETI37Iepl, aHATUTHKAJIBIK

XUMUSHBIH —~ TaHJAaJIMalbl  OeniMaepi,
OpPTaHHUKAIBIK XWMHUSHBIH TaHIaJIMaIbI
Oemimaepi, KOpILIaraH OpTaHbIH

(bu3HMKa-XUMUSUIIBIK ITPOLIECTepl

TeopeTnueckue OCHOBBI COBPEMEHHOM
HEOPraHWYECKONM XUMHH, H30paHHbIE
TJIaBbl AaHATMUTUYECKON XUMHH, U30paH-
HBIC TJIaBBI OpFaHquCKOfI XHUMUU,
(U3UKO-XMMHYECKHE IIPOLIECCHI
OKpY>Karolleu cpeibl

Theoretical foundations of modern non-
organic chemistry, selected chapters of
analytical chemistry, selected chapters
of organic chemistry, physical and
chemical processes of the environment

[MoctpexBusurrep /
[TocTpexBU3UTHI /
Postrequisite

AHanu3 g GU3MKa-XUMHISUIBIK 91icTepi
(mapasnens MoH), 3epTTey MPaKTUKACHI

OU3NKO-XUMUYECKUE METOJbl aHaIu3a
(TmapanienbHo), HCCIIeI0BaTENbCKas
MPaKTHKA

Physical and chemical methods of
analysis (parallel), research practice

OKy MakcaTbhl MEH
MmiHzaerTepi / YueOHas nenb
u 3amaum / Learning Goal

Makcatbl:  (QU3HKQIBIK  XHUMHUSHBIH
TaMYBIHBIH Ka3ipri Ke37eTi Kyl Typassl
TYCIHIK Oepy, OHBIH Kel0ip OarbITTapbliH

Lenb: math mpeacTraBieHHE O COBpe-
MEHHOM COCTOSIHHH Pa3BUTHs (uznye-
CKOIl XMMHHU W U3YYHUThb HEKOTOpHIE €€

Purpose: to give an idea of the current
state of development of physical
chemistry and to study some of its
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and Objectives

3aTTap MEH JKyHellep KYPBUIBICHI JKOHE
KacHeTTepi  TYpPFBICBIHAH  3EpTTey.
[ToHAI OKy MarucCTpaHTKa XUMHSIIBIK
TEPMOJMHAMHUKA, KaTaau3 >KOHE OHBIH
MEXaHHU3MJIEPI, JJIEKTPOJIUTTED
epiTiHaiiepi  Teopwsicel  OoWBIHIIA
OUTIMIH TepeHIeTyre MYMKIHAIK Oepei

HaIlpaBJICHUsl C MO3ULUI CTPYKTYphI U
CBOWCTB BEILIECTB U cuUcTeM. M3yueHue
JUCHUILIMHBI Ja€T BO3MOXHOCTh Maru-
CTPAHTy yriayOWUTh 3HAHUS MO XUMUYE-
CKOM TEepMOAMHAMHUKE, KaTaau3zy U €€
MEXaHMU3Max, YYEHHIO O pacTBOpax
3JEKTPOJIUTOB

directions from the point of view of the
structure and properties of substances
and systems. The study of the discipline
allows undergraduates to deepen their

knowledge of chemical
thermodynamics, catalysis and its
mechanisms, and the study of

electrolyte solutions

[TonHIH
CHIIaTTaMachl
/KpaTkoe omnucanue
mucturuirabl/ discipline
summary

KBICKAIIIa

Kyitenepnai TEPMOJUHAMUKAIIBIK
cunarray 3aHJIapbIH Kazipri
uHTepnperauusanay. Karamusz Typiepi.
l'omorenai, rereporeHAl  KaTalus.
dazaapainblk KaTajus.
I'eTeponuTrkanbIk KOHE
TOMOJIUTUKAJIBIK peakuusiapaa

OackapynbliH THiMAI Tacinaepi. Kazipri
3aMaHfbl KO3Kapac MeXaHH3Mre OiliM
ANEKTPOJITTEP.  XUMHSUIBIK  ©3apa
OpeKeTTecy AJIEKTPOJIMUT  epiTiHaLIepl

TYPaKTBbUIBIFBIHBIH ~ HEri3r1  LIapThl
peringe.KonnansicTarsl Mmacca
3aHBIHBIH TEHJEYl HETI3IHAE Tere-

TeHJIKTI memy oaictepi. I'ecca 3aHbl
Herizinge Kyil ¢yHKUuscelH ecentey

CoBpeMeHHasi UHTEPHPETaLnsl 3aKOHOB
TEPMOJMHAMHYECKOTO OMHCAHUSI CH-
creM. Buaesl karanuza. ['oMOreHHBIH,
TeTepPOreHHBId KaTann3. Mex(pasHblid
karanu3.  O¢GdeKTUBHbIE  CIIOCOOBI
YIPABJICHHUS B TETEPOTUTUUECKUX U TO-
MOJUTHYECKUX peakuusx. CoBpemeH-
Hbl€ BO33PEHHS Ha MEXaHU3M 00pa3o-
BaHMUS PACTBOPOB JIIEKTPOIUTOB. XU-
MHUYECKOE B3aMMOJICUCTBUE KaK OCHOB-
HOE YCJIOBUE YCTOMYMBOCTH PAaCTBOPOB
AJIEKTPOJIUTOB. MeToAbl PEIICHHS PaB-
HOBECHSI Ha OCHOBE YpaBHEHUs 3aKOHa
JIEUCTBYIOIMX Macc. Meroasl pacuera
(GYHKIIUH COCTOSTHUSI HA OCHOBE 3aKOHA
I'ecca. Ilonmanexktponutel. Ilpumene-

A modern interpretation of the laws of
the thermodynamic description of sys-
tems. Types of catalysis. Homogeneous,
heterogeneous catalysis. Interphase ca-
talysis. Effective control methods in
heterolytic and homolytic reactions.
Modern views on the mechanism of
formation of electrolyte solutions.
Chemical interaction as the main condi-
tion for the stability of electrolyte solu-
tions. Methods for solving equilibrium
based on the equation of the law of act-
ing masses. Methods for calculating
state functions based on the Hess law.
Polyelectrolytes. Application of the the-
ory of strong electrolytes for polyelec-

anicTepi. [TONMMAICKTPONIUTHL. | HUE TEOPUU CHJIBHBIX OJIEKTpOJuTOB | trolytes.

[ToAMANEKTPOMUTTEp  YIIIH  KYIUTI | JUIS TIOJHUAJICKTPOJIHUTOB.

AIIEKTPOIUTTEP TEOPHSICHIH KOJJIaHy.
OKBITYIBIH HOTHXECT / 1  Kazipri  ke3meri  ¢usukansik | 1 Mmeer mpencrasienust o Hambosee | 1 has an idea about most relevant
Pe3ynbraT 00yuenus / XMUMUSIAFBl  3epTTEYAiH  aKTyalb[i | aKTyaJbHBIX HallpaBJICHUSAX UccienoBa- | areas of research in modern theoretical
Learning outcome TEOPHSUTBIK ~ KOHE  OKCICPUMEHTTIK | HUH B and

OareITTApBIH OiNIel
2 Ou3MKAJIbIK XWMHSHBIH 3aMaHayu

COBPEMEHHOM TEOPETUYECKOU U
AKCTIICPUMEHTAIBHON (PU3UUECKOU XU-

experimental physical chemistry
2 Knows and uses modern technologies
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MocCeJIeIiepiH  MICUTyIiH  aKNapaTThIK,
aQHATM3IIK ~ KOHE  OKCIEPUMEHTTIK
omicTepi Typanbl Oumimi  0Oap JKoHE
oNlapJibl ©3 MPAKTUKAJIBIK KBI3METIHJIC
naiagsaHaabl

3 3eprreneTiH CYpaKTbIH TaKbIPHIOBI

OoibIHIIIA onedu MOJTIMETTEP i
MaKCaTThl TYPAC KUHAWIBI, KyHeaeu i
JKOHE Talgan gl (mepuoaTHI

OaceUIBIMAApMEH, MOHOTpadusIapMeH
KoHE T.0. KYMBIC)

4  Anpmrag  OumiMal  TaJmadbl,
MarucTpiiK JUCCEPTALUACH TaKbIPhIObI
OOMBIHIIA  KYMBIC  ICTE€ylE€  OHBI
naiianany SKeHIHJE KOPBITHIH]bLIAP
Kacanasl

MHUU
2 3HaeT U UCIOJIb3YET B MPAKTHYECKON
NeSITeJIbHOCTH COBPEMEHHblE H(opMa-
LIAOHHBIC, AHAJIUTUYECKUE WU DKCIIEPHU-
MEHTAJIBHBIE METOABl PEUICHMS COBpE-
MEHHBIX TPoOJIeM (pru3muecKor XUMUHU

3 LlenenanpaBieHHO coOMpaeT U aHa-
JU3APYET JMTEPATYPHBIE AAHHBIE IIO
TEeMaTUKe U3y4aeMoro Bompoca (pabdora
C EpUOAMYECKUMH H3IAHUSAMU, MOHO-
rpadusaMu u ap.)

4 Ananusupyer NOJIyuYE€HHbIE 3HAHUS,
JieaeT  HeoOXOoOuMble  BBIBOABI 00
HCIIOJIb30BAaHMHU UX IpH paboTe HaJ Te-
MOM MarucTepcKoOu auccepranuu

in practice information, analytical and
experimental solution methods

modern problems of physical chemistry
3 Purposefully collectsand analyzes the
literature data on the subject of the issue
under study (work with periodic
publications, monographs, etc.)
4 Analyzes the received
knowledge, makes

necessary conclusions about their use
when working on the topic of the
master's thesis

data

Kypactoipyms /
Pa3padorunk / Developer

TaypoOaeBa I'yib:xkan YpmaHTaeBHa,
XUMHA FbUIBIMAAPbl KAaHAUAAThI,
KaybIM/IaCTBIPBUIFaH npodeccop

Tayp6aesa I'yib:xan YpmaHTaeBHa,
KaHAWIaT [eJarornyeckux Hayk, acco-
[IMUPOBAHHBIN Mpodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

ITon aTaybI / XUMMUAJIBIK KOMIIBIOTEPHOE COMPUTER PREDICTION OF
HanmenoBanue KOCBIJIBICTAPABIH ®U3UKA- | TPOT'HO3UPOBAHHE ®U3UKO- PHYSICAL AND CHEMICAL

aucuunauasl / Name of XUMHUAJIBIK KACUETTEPIH XUMHYECKHUX CBOMCTB PROPERTIES OF CHEMICAL
the discipline KOMIIBIOTEPJIIK BOJIZKAY XUMHYECKWX COEJJMHEHU COMPOUNDS

AKaJIeMUKAIIBIK KPEIUT
caHbl, OaKplIay TYpi /
KommaectBo
aKaJeMHUYECKUX KPEIUTOB,
dopma kouTposst / Number
of academic loans, form of
control

5 AKaJICMUAJIBIK KPEAUT, EMTHXAH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam
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ITpepexBusurrep /

Nudopmatrka, AHATUTHKAIBIK XHUMHUS,

Nudopmaruka, AHanuTrueckas Xumus,

Computer science, Analytical

[IpepexBU3UTHI / Opranukanelk  xuMmus, TangayasiH | OpraHuyeckas XUMUS, dusuko- | chemistry, Organic chemistry, Physical
Prerequisite (bHU3UKa-XUMUSIIBIK, 9IICTEP] XMMHAYECKHE METO/IbI aHAJIH3a and chemical methods of analysis
IMoctpexkBusutTep / MarucTpiaik nuccepranusabl | HaydHo-uccnenoBarenbekast pabota | Research work of magist-rant, including
[ToctpexkBu3UTHI / OpBIHIAY/IbI Koca alFaHja, | MarMCTpaHTa, BKIOYas BeimosHeHue | the execution of a master's thesis
Postrequisite MaruCTPaHTThIH FBUIBIMU-3€PTTEY | MarUCTEPCKOU JUCCepTaluu

HKYMBICHI

OKy MakcaTbl MEH
MiHzeTTepi / YueOHas 1einb
u 3aja4m / Learning Goal
and Objectives

MaKcaTBIZ XUMHUAJIBIK KOCBUIBICTAPAbIH

(U3UKa-XUMHUSITBIK KacCHETTEPiH
KOMITBIOTEPIIIK ~ OOJDKay — omicTeMeciH
MEHTEpY.

[TonHiH MiHAETTEPI:

- KOCBLIBICTAP IbIH XUMHMSIBIK

KACHETTEpiHIH e3apa OailIaHBICHI JKOHE
OJIapJIblH  KYPBUIBICHl Typajibl TYCIHIK
6epy, QSAR/QSPR meTomomorusicsr;

- aKMaparThl 137iey TEXHUKACHI, CaH]IbIK
JNEPEeKTEepAl OHACY, 3EpTTey KYMBIC
OpPHBIH  YHBIMAACTBIPY  JaFAbUIapbIH
©3EKTEH/IIPY KOHE TEPEHIETY;

- KOCBUIBICTAP/IbIH (bu3MKaIbIK-
XUMHSIIBIK ~ KAacHEeTTEpiH  ecemTey,
MOJIeINbIeY, OOJDKay HETi3AepiH yipeTy
- XUMHUS OOMBIHINA 3€PTTEY KbI3METIH]IE
KOJITAHBLLIATHIH HETI3T1 JKOHE
MaMaHJAHIBIPBUIFAH  KOMITBIOTEPIIIK
OafmapramMaapMeH JXKYMBIC iCTey YIIiH

Lens: OBnamerh METOIOJIOTHMEH KOM-
MbIOTEPHOTO MIPOTHO3UPOBAHUS
(U3HKO-XMMUYECKHIX CBOICTB
XHMHYECKHUX COCITMHECHUMN

3amaun JUCHUILINHEI:

- JaTh MPEJCTaBICHUE O B3aUMOCBSI3HU
XUMHYECKHX CBOMCTB COCAWHEHHI U MX
ctpoenusi, QSAR/QSPR merononoruu;
- aKTyaJIu3UpOBATh U yrIyOUTh HABBIKU
TEXHUKU TOUCKa HH(oOpMaiuu, obpa-
OOTKH YMCIIEHHBIX JIaHHBIX, OpraHu3a-
MU UCCIIEIOBATENBCKOT0 paboyuero me-
cTa,;

- 00y4uTh OCHOBaM pacyéra, MOJENH-
pOBaHUs, TPOTHO3UPOBAHUSA (PHU3HKO-
XUMHUYECKUX CBOMCTB COSTUHECHUM

- IaTh TEXHOJIOTHYECKHE M METOIHYe-
CKH€ OCHOBBI JJI1 pa0OThI C OCHOBHBIMU
U CIECNHAIM3UPOBAHHBIMU KOMITBIOTEP-
HBIMU TpOTrpaMMaMU, HCIOJIb3YEMbIMHU

Purpose: To master the methodology of
computer prediction of the physico-
chemical properties of chemical com-
pounds

Obijectives of the discipline:

- give an idea of the relationship of the
chemical properties of compounds and
their structure, QSAR / QSPR method-
ology.

- deepen skills and update the technique
of searching for information, processing
numerical data, and organizing a re-
search workplace.

- teach the basics of calculation, model-
ing, prediction of physico-chemical
properties of organic compounds

- to give the skill to work with basic and
specialized computer programs used in
research activities in chemistry

TEXHOJIOTHSUTBIK ~ JKOHE  OJIICTEMENIIK | B MCCIIEI0BATEIbCKOW AEATETLHOCTH 10

Heri3 6epy XUMHH
OKBITYIBIH HOTHIKECT / 1-pU3UKO-XMMHUSIITBIK KacuerTepinin | 1 — Bmageer Meromukoi u TexHukoiu | 1 — owns the methodology and technol-
PesynbraTt 00yuenus / MaMaHJaHIbIPbUIFaH nepekrep | moucka uHpopmanmu o xumuueckux | ogy for finding information about
Learning outcome OaHKIHIE  XUMISUTBIK  KOCBUIBICTAp | COCAMHEHUsAX B crernmaau3upoBaHHbIX | chemical compounds in specialized data
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Typajbl aKMapaTTbl i3]Iey TEXHUKAChI
MEH 9JIICTEMECIH MEHI€pTeH;
2-OpraHyKaibIK KOCBIIBICTAP IBIH
MOJIEKYJIAJIBIK KYPBUIBIMBIHBIH
JIECKPHUIITOPJIAPBIH €CENTEMIi;

3-opraHuKaIbIK KOCBLIBICTap IbIH
HErisri bU3HKa-XUMUSIIBIK
KACHETTEPiIHIH  MOHJICPIH  aHBIKTAY

9iCTEPl MEH TOCUIEPIH KOJITaHAIbI;

4-opraHUKaJIbIK KOCBLIBICTap IbIH
KaCHETTEPiH OoJIKayAbIH JKAJIIIBI
QmicHaMachIHA H€;

5-3epTTey YIIIH KipiC JepeKTepiH

TaJIAaNIbl JKOHE 1PIKTEH/I1;

6-Excel,  Dragon,  MarvinS-ketch,
ChemSketch OargapiamanapbiHaa
JKYMBIC 1CTE anajbl;
7-MaMaHAaHIbIpbUIFaH JIlEpeKTep
OaHKTEpiHJIe XU-MUKAIBIK KOCBUIBICTAP
Typajibl aKHmaparThl 137Iey KOHE KpH-
TUKAJIBIK Tanuay TEXHHUKACBIH
MEHI'€pIeH;

8-akmapaTThl CTAaTUCTUKAJIBIK OHACYIl
JKY3€re achIpasibl.

0aHKaxX JTaHHBIX (PU3UKO- XUMHYCCKUX
CBOICTB;

2 — pacCUYUTHIBACT JECKPUITOPHI MOJIC-
KYJSIPHOH CTPYKTYpBl OpPraHUYeCKHX
COCITUHEHHI;

3 — NpUMEHSET METOJIUKH M TIOJIXOJIbI
YCTAHOBJICHHSI 3HAYCHHI OCHOBHBIX (U-
3UKO-XMMHYECKHX CBOWCTB OpraHudye-
CKHX COEIMHEHUIA;

4 — BnazgeeT oOmIel METO0JIOTHEH TTPO-
THO3UPOBAHHUS CBOMCTB OPraHUYEeCKUX
COCIMHEHU;

5 — aHanM3uWpyeT U OTOMPAET BXOHBIC
JIAHHBIE JIJIS1 UCCIIEIOBAHMS;

6 — oOmamaeT HaBBIKAaMU PabOTHI B MPO-
rpammax Excel, Dragon, MarvinSketch,
ChemSketch;

7 — BIaJeeT TEXHUKOM TIOUCKA W KPUTH-
YeCKOro aHayin3a HHGOpMaIUU O XUMHU-
YECKUX COCTUHEHHSIX B CICIUATH3UPO-
BaHHBIX OaHKAX JAaHHBIX;

8 — OCyIIeCTBISIET CTATHCTUYECKYIO 00-
paboTKy MHpOpMALIUH.

banks of physicochemical properties.

2 — can calculate molecular structure
descriptors of organic compounds

3 —knows the methods and approaches
for establishing the values of the basic
physicochemical properties of organic
compounds.

4 — owns a general methodology for
predicting the properties of organic
compounds

5 — can analyze and select input data for
research

6 -—has skills in Excel,
MarvinSketch, ChemSketch.
7 —owns the technology of searching for
information on chemical compounds in
specialized data banks

8 —possesses the skills of statistical in-
formation processing

Dragon,

[ToHHIH KbICKaIIa
cumnarramacel / Kpatkoe
OMKCAaHUE AUCIUILTUHBI /
Discipline Summary

Kommerotepiik XUMHUSHBIH
MaTEMaTUKAJIBIK anmaparhl.
XUMUSIIarel KOPPESIIHSITBIK

katbiHacTap. QSPR 3epTreyain sxammbl
CUIIATTAMACHI. XUMUSAIIBIK
KOCBUIBICTAPJIbIH (PU3HMKA - XHUMUSUIIBIK
KacHeTTepiHEe  apHaIFaH  KYpPbUIbIM-
Kacuer o3apa OalllaHBICBIH CHIIATTAY

MaremaTuueckuid  amnmapar KOMIIbIO-
TepHOU XMMHH. KoppensunoHHble cO-
oTHomIeHUs B xuMuu. OOmias xapakre-
puctuka QSPR wuccnenoBanuii. Ilouck
ONTUMATBLHOTO HabOpa IECKPUITOPOB
JUISL OTIMCAHUSI B3aUMOCBS3U CTPYKTYypa-
CBOWCTBO I pa3iW4YHbIX (DU3HKO-
XHMHYECKHX CBOMCTB XMMHYECKHX CO-

Mathematical apparatus of computer
chemistry. Correlation relationships in
chemistry. General characteristics of
QSPR studies. Search for the optimal
set of descriptors to describe the struc-
ture-property relationship for various
physicochemical properties of chemical
compounds. Databases of chemical
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YIIIH  JIECKPHUIITOPJIAPIBIH  OHTAMIIBI
JKUBIHTBIFbIH 131ey. WuTepuer
JKEMICIHAET] XUMUSIIBIK  KOCBUIBICTAP
Typanel  gepektep  0aszacel.  NIST
JIEPEKTEP KOPBI, PhysProp,
ChemSpider, = PubChem.  Kaiinay,
0anKy,  TyTaHy  TEMIIepaTypachliH;
EpIriTITIH JKOHE OPTYPJi KIIAcTarbl
OpPraHUKaJIbIK KOCBUIBICTAp/bIH Oacka
Jla KaCUeTTepiH OoImKay.

eAMHEeHUN. ba3bl TaHHBIX 0 XUMUYECKUX
coenuHeHUsAX B cetu MHtepHer. ba3sbl
nauubix NIST, PhysProp, ChemSpider,
PubChem. IIporao3upoBanue Temiiepa-
Typ KWIICHUS, IUIABJICHUS, BCIIBIIIKHY;
pPacTBOPUMOCTH M JPYTUX CBOMCTB Op-
TaHUYECKUX COEIMHEHUN pa3HBIX Kiac-
COB.

compounds on the Internet. Databases
NIST, PhysProp, ChemSpider, Pub-
Chem. Prediction of boiling, melting,
flash points; solubility and other proper-
ties of organic compounds of different
classes.

Kypacroipymisi /
Pa3padorunk / Developer

Tayp0aeBa I'yib:kaH YpMmaHTaeBHa,
XUMHA FbUIBIMAAPbl KAHAUAAThI,
KaybIMJIaCTBIPbUIFaH Mpogeccop

I'yoenko Makcum AHIpeeBUY,
CTapIIX{ IIPEroAaBaTellb, MAruCTP
XUMHHU

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

ITon aTaybI /
HanmenoBanmue
muenuminebl / Name of
the discipline

AHAJIN3AIH UTHCTPYMEHTTIK
QJIICTEPI

NHCTPYMEHTAJIBHBIE
METO/bI AHAJIU3A

INSTRUMENTAL METHODS OF
ANALYSIS

AKaZIeMUKAIBIK KPETUT
caHbl, OaKplIay TYpi /
Kommuecto
aKaJeMHYECKHX KPEAUTOB,
dopma kouTposs / Number
of academic loans, form of
control

5 AKaJICMUAJIBIK KPEAUT, EMTHXAH

5 AKaICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

[IpepexBuzurTep / OpranukaibIk XAMUS, 3arThIH | OpraHMYeckas XMMHUs, CTPOEHHUE Belie- | organic chemistry, structure of matter,
[TpepexBu3UTHI / KYPBUTBICHL, Ou3UKAITBIK XUMHUS, | CTBa, (U3MUYecKas XUMHs, Xxummudeckas | physical chemistry, chemical
Prerequisite XUMISUTBIK TEXHOJIOTUS TEXHOJIOTHUS engineering
[MoctpexBusuTTEp / dusukanplk ~ XuUMUsSHBIH ~ 3amaHayu | CoBpeMeHHbIe mpoOiembl ¢usnueckoit | Modern  Problems — of  Physical
[MocTpexBuzutst / Mocenenepi. Marwucrprik | xumun.  Hayuno-uccnenosatennckas | Chemistry. Scientific-Research Work of
Postrequisite FCCEepTAIlUSHBl OPBIHAAYABl KaMTHTHIH | paboTa MarucTpaHTa, Bkirovas | a Master, Including Writing of Master's
MarucTpaHTThIH FBUIBIMU-3EPTTEY | BBIIOJHEHUE marucrepckoi | Thesis
HKYMBICHI JHCCepTalUH
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OKy MaKCaTbl MCH
miHzaerTepi / YueOHas uenb
u 3agaum / Learning Goal
and Objectives

MakcaTel: 3aTTap MEH MpoLecTepIi
3epTTEYiH acCHamnThIK OICTEPl TYpaIbl
TYCIHIK aiTy

Minpgertep:

- 3epTTey MCH TaJayJblH (U3HKAIIBIK
omicTepl HETI3IHJE >KATKAH TCOPHUSIIBIK
NPUHIUITEP/II MEHIepY,

- K€H TapajJfaH eJIIey KypalIapbIMeH
JKYMBIC icTeyIiH MIPaKTUKAJIBIK
JaF IbUTAPBIH KATBITITACTRIPY.

- - TIOTEHIIMOMETPHSI, KOHIYKTOMETPHS,
HOJSIPUMETPHsT,POTOMETPHUS KIHE T. O.
omictep OOWMBIHIIA KYHEICHIIPIITCH

Hens: IlomyuuThs mnpenacraBieHue o0
MHCTPYMEHTAIBHBIX METO/aX HCCIeo-
BaHUA BEUIECTB U MPOLIECCOB

3anaumu:

- OCBOUTH TEOPETHUYECKUE MPUHIUIIBL,
JeXKalue B OCHOBE (DM3MYECKHX METO-
JIOB MCCJIEIOBAHUS U aHAU3a,

- cpopMupOBaTH MPAKTUIECKOTO HABBI-
Ka paboThl C pacnpoCTpaHEHHBIMU W3-
MEpPUTEIBHBIMU TPUOOPAMHU.

- MOJYYUTh CHUCTEMATH3UPOBAHHBIC
3HAaHUS 10 TIOTCHIMOMETPHH, KOHIYK-
TOMETPHUH, MOJISIPUMETPUU,(HOTOMETPUH
U JIp. METOJaM

- chopMupoBaTH YMEHHS MO HCMOJIb30-
BAaHUIO CIIPAaBOYHBIX MarepuanaoB, 0a3
JTAHHBIX MOJIEKYJISIPHBIX CIIEKTPOB

Purpose: To gain an understanding of
instrumental methods for the study of
substances and processes

Objectives of the discipline:

- master the theoretical principles un-
derlying physical methods of research
and analysis,

- To form a practical skill in working
with common measuring instruments.

- obtain systematic knowledge of poten-
tiometry, conductometry, polarimetry,
photometry, and other methods

- to develop skills in the use of refer-
ence materials, databases of molecular
spectra

OKBITYIBIH HOTHXKECT /
Pesynbrar 00yuenus /
Learning outcome

ou1M any

- aHBIKTAMAJBIK  MarepHaagapisl,
MOJIEKYJAJIBIK CIEKTPJEPIH JEepPeKTep
KOpBIH naujanany OolibIHIIA
OuTIMIIEp I KAJIBIITACTBIPY
1-XumusmnbIk 3eprreynepae
KOJJAHBUIATBIH ~ HETI3T  (PU3UKAIBIK
3aTTapably YKaJIIIbI TEOPUSIIBIK
MPUHLIMIITEPIH TYCIHY
2-KOJIOPUMETPHSIIBIK aybITKyJ1ap

TIAFIBICHI
3-xpomaTorpadust 9ici JaFABICHI

4-TannaynbH INEK-TPOXUMHSIITBIK
O/IiCTEPiHIH TEOPHUSIIBIK HET13/IepiH Oy

S-OTEeHLMOMETPUS KOHE
KOHAYKOMETPUS JaFIbICHI
6-TanmayaeH Heri3ri OMICTEPiHIH

TEOPHSUIBIK HET13AepiH Olry
7-boTOMETPHSIIBIK TANIAY JAFABICHI

1 — mnoHuMaHHe OOUIETEOPETUUECKUX
MIPUHIIAIIOB OCHOBHBIX (PM3NICCKUX Me-
TOJIOB,IPUMEHSAEMBIX B XHUMHUYECKUX
WCCIIETOBAHMS

2 — HaABBIK KOJIOPHUMETPUYECKHX H3Me-
peHni

3 — HaBBIK METOJIa XpoMaTorpapuu

4 — 3HaHWE TEOPETHUYECKMX OCHOB DJICK-
TPOXUMHYECKHX METOJIOB aHATH3a

5 — HaBBIK TOTCHIIMOMETPUHU U KOHTYK-
TOMETPUU

6 — 3HaHHME TEOPETUYECKUX OCHOB OII-
TUYECKUX METOJIOB aHATN3a

7 — HaBBIK (POTOMETPUYECKOTO aHAIH3a

1 - understanding of the general theoret-
ical principles of the basic physical
methods used in chemical research

2 - the skill of colorimetric measure-
ments

3 - the skill of chromatography method
4 - knowledge of the theoretical founda-
tions of electrochemical methods of
analysis

5 - the skill of potentiometry and con-
ductometry

6 - knowledge of the theoretical founda-
tions of optical analysis methods

7 - the skill of photometric analysis
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8-1mocTypii 3epTTey KaOAbIFEIMEH JKOHE
KOMIIBIOTEPITIK-OaFbITTANIFaH eIIey
acranTapbIMEH JKYMBIC i1CTeY JaFIbIChl

8 — HaBbIK palbOTHI C TPaJULMOHHBIM
UCCIIE0BAaTEIbCKUM O0OPYIOBAHUEM U
KOMITIBIOTEPHO-OPUEHTUPOBAHHBIMH
M3MEPUTEIBHBIMH TPUOOpaMu

8 - the skill of working with traditional
research equipment and computer-
oriented measuring instruments

[ToHHIH KBICKAIIA
cunarramacel / Kpatkoe
OIMCaHKE AUCIUTUINHBI /
Discipline Summary

XUMHSIIBIK ~ 3epTTeyJieplie  acManThIK
omicTepAl KOJIaHy. DIECKTPOXUMUSITBIK
anicTep: HOTCHIIMOMETPHS,

noJsiporpadus, KOHIYKTOMETPHUS >KOHE
T. 0.; CoyneneHynl IIbIFapyFa Hemece

KYTyFa HeTi3/1eNreH anicrep:
OMHUCCHUSUIBIK ~ CIICKTPAJIBIK  Talzay,
(OTOMETPHSITBIK oxicrep,

PEHTTEHOCTIEKTPaJIbIK TaJAay KoHE T. 0.
Macc-cneKkTpaiiblK Tanaay.

[IpumeHEHNE MHCTPYMEHTAJIBHBIX Me-
TOJAOB B XMMHYECKMX MCCICIOBAHUSAX.
ONEKTPOXUMHUYECKHE METOJbl: IOTCH-
UOMETpUs, MOIAporpadusi, KOHIYKTO-
METpUsL U IP.;

Meroasl, OCHOBaHHbIE Ha HCITYCKaHUHU
WM TIOIJIOIIEHUN U3JIyYEHUsS: SMHUCCH-
OHHBIM CHEKTpaJIbHbIM aHamu3, (oro-
METPUUYECKHE METOABI, PEHTTEHOCIIEK-
TpaJIbHBIA aHamM3 u  Jap. Macce-
CHEKTPAJIbHBIN aHAJIN3.

The use of instrumental methods in
chemical research. Electrochemical
methods: potentiometry, polarography,
conductometry, etc.;

Methods based on the emission or ab-
sorption of radiation: emission spectral
analysis, photometric methods, X-ray
spectral analysis, etc. Mass spectral
analysis.

Kypactopipymsi /
Pa3padorunk / Developer

Tayp6aeBa I'yiabxan YpMmaHTaeBHa,
XUMHS FBUIBIMJIAPbl KaHTUAATHI,
KaybIMJIACTBIPBUIFaH podeccop

I'ybenko Makcum AHapeeBny,
CTapIUHN NPErnoAaBaTellb, MAruCTp
XUMHH

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

ITon araysr1 /

HaumeHoBaHue NOPLIIK OCIMIIKTEP XUMMUS JEKAPCTBEHHBIX CHEMISTRY OF MEDICINAL
aucumanasl / Name of XUMUSCHI PACTEHUN PLANTS
the discipline

AKaJIeMUKAIBIK KPETUT
caHbl, 6akpLIay TYp1 /
KomnuectBo
aKaJIeMUYCCKIX KPEIUTOB,
dopma kouTposst / Number
of academic loans, form of
control

5 akaJeMHUSIIBIK KpCauT, CMTHUXAH

5 aKaJeMHYECKHX KpCAUTOB, 5K3aMCH

5 academic credits, exam

[TpepexBusurrep /
[IpepexBU3UTHI /
Prerequisite

OpPTaHHMKAJIBIK XHUMHS JKOHE OHOJIOTHS,
KaJIIbl K9HC AaHAJIUTHUKAJIbIK XHMMHA,
OMOJIOTHS TTIOHAEPI

KypC OPTraHMYeCKOM XUMHU M OHOJIO-
'y, TGOpeTI/I‘-IQCKI/Ie OCHOBBEI HeOpFaHI/I-
YeCKON XMMHH, KaUeCTBECHHBIA U KOJIH-

chemistry and
foundations of
qualitative and

course of organic
biology, theoretical
inorganic chemistry,
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YeCTBEHHBIN

quantitative

[octpexBusurrep /
[ToctpexkBu3UTHI /
Postrequisite

OMOXUMHUS, KOpPIIaFaH OpTa XUMUSCHI,
busnosorHs *KoHe 0acka OMOJOTHSIIBIK
TIOHJIEP.

buoxumus, Xxumuueckass TEXHOJIOTHS,
XUMHS OKpYXaromie cpesl, pu3noio-
TSl ¥ IPYTUE JUCIUTUINHBL.

Biochemistry, chemical
environmental chemistry,
and other disciplines

technology,
physiology

OKy MaKcaTbl MEH
miHzaerTepi / YueOHas nenb

OpraHuKkaibIK KOCBUIBICTapJIaH
KYPBUTFaH MaTePUANJIBIK QJIEMHIH alyaH

CdopmupoBaTh HpaBHIBHBIC MTPEICTAB-
JCHUS O MHOT000pa3suu M CIO0XHOCTH

To form correct ideas about the
diversity and complexity of the material

u 3agaqm / Learning Goal TYPJAUTIFi MEH KYPACIUTri Typajbl | MaTepuaabHOro Mupa, Bbicuue dopmer | world, the highest forms of which are

and Objectives JypbIC  TYCIHIKTEpIi KaJbIITACTBIPY, | KOTOPOTrO MOCTPOCHBI U3 opranuyeckux | built from organic compounds, to
MaruCTpaHTTapIbI OpraHuKaibIK | COeAMHEHUH, TTO3HAKOMHUThL MarkucTpaH- | acquaint undergraduates with modern
XMMUSHBIH 3aMaHayd MOCeJeNepiMeH, | TOB C COBPEMEHHBIMU Tpobiiemamu, Me- | problems, methods and directions of
omicTepiMeH  JKoHE  OarbITTapbIMEH | TOJAMH W HaIpaBJICHUSIMH oOpraHude- | organic chemistry.
TaHBICTBIPY. CKOU XHMHHU.

OKBITYIBIH HOTHXECT / 1-ka3ipri XAMUS callajapblHblH | 1- 3HaeT ©W moHMMaeTr Teopetuko- | 1- knows and understands the theoreti-

PesynbraT 00yueHus / (dyHIaMeHTaIIbI KOHE Ka3ipri 3aMaHfbl | MeTojoornueckueocHoBbipyrramen- | cal and methodological foundations of

Learning outcome MoceeNepiHiH TEOPHUSUTBIK- | TAIBHBIX W COBpeMeHHbIX mpobiem oT- | fundamental and modern problems in
o/licHaMallbIK HeTi3iepiH Oijeni KoHe | paciell COBPEMEHHOW XMMUH; the branches of modern chemistry;
TYCiHe; 2- 3HaeT W MOHMMAaeT: CYIIHOCTh M oT- | 2- knows and understands: the essence

2-TannayeiH (U3HKa-XUMUSITBIK
omicTepiMeH omepalius >kacayablH MoHI
MEH €peKIlle epeKIIeNIKTepiH Oiiem
JKOHE TYCIHe;

3 - (U3HKa-X UMUSITBIK JKOHE
OMOXUMHUSIBIK Kyrenepin
9KOJIOTHSUTBIK TYPAKTBUIBIFBIHBIH ©3€KTi
Mocenenepi OoifbiHIIA mikip Oinaipent,

XUMUSUIBIK ~ MOHMTOPHMHITI  JKy3ere
acplpy IIApTTapblH JKOHE  (hU3MKa-
XUMHUSITBIK, OMOXUMHUSITBIK

KepceTKimTepai Oaranay eimeMaepiH
oimeni;

4-o0ecrieunBaeT paboTy 00OpYIOBAaHUS
(OUBUKO-XUMHYECKOTO M OMOXUMHUYe-

JTUYUTETHHBIEOCOOCHHOCTHONIEPUPOBA-

HUS (DPU3HKO-XUMHUYECKUMHU METOIaMU
aHamn3a;

3- BBIP@KACT CYXKICHHUS MO aKTyaTbHBIM
npobjeMaM SKOJIOTUYECKOW CTaOUITb-
HOCTH (PU3UKO-XUMUYECKUX U OHOXU-
MUYECKUX CHCTEM, 3HACT YCIOBHS OCY-
IIECTBIICHUSI XUMUYECKOTO MOHUTOPHUH-
ra W KPUTEPHH OIICHUBAHHS (PU3UKO-
XUMHAYECKHX, OMOXMMHUYECKHX TOKa3a-
TeJei;

4-o0ecnieunBaeT paboTy 00OpYyIOBaHUS
(HUBUKO-XMMHUYECKOTO W OHOXuMHUYe-
CKOTO aHAJN3a;

5- JIEMOHCTPUPYET HMHHOBAIIMOHHOE

and distinctive features of operating
with physical and chemical analysis
methods;

3- makes judgments on current prob-
lems of environmental stability of phys-
ical-chemical and biochemical systems,
knows the conditions for chemical mon-
itoring and criteria for evaluating physi-
cal-chemical and biochemical indica-
tors;

-4 provides operation of physical-
chemical and biochemical analysis
equipment;

5- demonstrates innovative thinking;

6- is ready to analyze innovative pro-
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CKOI'0 aHaJIn3a;

S5-MHHOBAIMSITBIKOMIIAY TBIKOPCETE ],
6-MHHOBALMSUIBIK, YACPICTEPl TalayFra
JIanbIH;

7 — WHHOBAIUSJIBIK KBI3METTI o0ajay
KOHE ICKe acelpy OapbIChIHIA KociOu
e3apa iC-KUMBULIAFAbUIAPBIH MEHTep-
T'E€H;

8 - e3inAik OiniM Oepy, MHHOBAIUSIIBIK,
[IBIFAPMAIIBUTBIK, FBUTBIMU-KOJITAHOAITBI
KBI3MET JIaFblJIaPhIH MCHI€PICH.

MBIIILICHHUE;

6- roTOB aHaTM3WPOBATH MHHOBAIMOH-
HbIE MTPOLECCHI;

7-BnajieeT HaBBIKAMU TMPOQPECCHOHATb-
HOTI'0 B3aMMOJICHCTBUS B XOJI€ MIPOEKTH-
pOBaHUA M peau3allid HWHHOBAIMOH-
HOM ACATEIbHOCTH;

8- Bimazeer HaBBIKAMH camMoo0Opa3oBa-
TEJIbHOW, UHHOBAIIMOHHOW, TBOPYECKOH
Hay4YHO-TIPUKJIATHON EeATETbHOCTH.

Cesses;

7- has the skills of professional interac-
tion during the design and implementa-
tion of innovative activities;

8 - has self-educational skills

[TonniH KbICKaIIa
cunarramacel / Kpatkoe
OINHMCAaHUEC NUCIIUITIINHBI /
Discipline Summary

OpranukanablK  XUMHUSHBIH  3amMaHay
npoGaemanapbl. TeopusIbIK
KOHIICTIIHSUIAPHI - HET13T1 SJIEKTPOHIBIK

ocepiep: HMHAYKTUBTI, epic  ocepi,
KYIITacy, ImamMaaaH THIC IKYITacy.
OpsbiaOacapiapbIHbIH acepiiepiH

caH/JbIK Oarajmay J>KOHE pPEaKIUSIIBIK
KaOu1eTTiikTI 6oimkay. AnudaTukanbik
Karapja HyKJI€oQWIbll aaMacThIpy.
SN1 xoHe SN2  MexaHu3MIepi.
[eTepOoMMTHKANBIK ~ DIIMMUHHPIICYIIH
mexanusmzaepi: El, E2 sxone Elcb.
Xom wWIiCTI KaTtapAarbl HYKJI€O(QUIbAl1
alMacTeIpy. XOII WICTI >XyHenepaeri
anekTpoduiabal  anMactelpy.  Ecenik
OaiimaHbIicTap OoMbIHIIIA
anekTpoduiabaiKk  Kochklry. C=ecemnmik
OaliaHpIc  Typasibl  HYKJICOPHIBIIK
KOCbULly. OTepuUKalnus peakUusChl-
HBIHMEXaHU3Mi. EpkiHpaauanapiaima-
CTBIPYpEaKLHUsIaAPbI

CoBpemeHHbIe TPOOJIEMBI  OpraHUYe-
ckoil xumuu. TeopeTnueckue KOHIIEI-
LIUN-OCHOBHBIE AJIEKTPOHHBIE 3(PPEKTHI:
UHAYKTUBHBIN, 3 (EeKT 1osis, conpsixe-
Hue, cBepxconpsbkeHue. KonnuecTBen-
Has oueHka 3(dekToB 3amecTutenei u
MIPOTHO3UPOBAHUE PEAKIIMOHHON CIIO-
cobHoctu. HykneopuinbHoe 3aMerienue
B anudatudyeckoM psgy. MexaHU3MBI
SN1 n SN2. MexaHu3Mbl IreTepOINTH-
yeckoro snumuHupoBanusa: El, E2 u
Elcb. HykneodunsHoe 3amereHHEe B
apoMaTHYeCKOM psay. ONeKTpopuiib-
HOE 3aMEUICHHE B apOMATUYECKUX CH-
cTemMax. OJeKTpo(UIbHOE MPUCOEIU-
HEHUE MO0 KpaTHbIM cBs3saM. Hykieo-
¢unbHOE npucoeauHenue k C=0O kpat-
HOH CBsA3M. MeXaHu3M peaklMu 3Tepu-
(dbuxamuu. Peakinn cBOOOIHO-
PaAMKaIbHOIO 3aMELICHHS.- OCBOEHHE

MarucTpaHTaMH OCHOB OpPraHMYeCcKOH

The study of individual groups of natu-
ral compounds, including their determi-
nation, classification, physico-chemical
properties, methods of identification,
qualitative and quantitative determina-
tion. Research methods for biologically
active substances in the analysis of plant
materials. Brief description, properties,
distribution in the plant world, methods
for isolating biologically active com-
pounds from medicinal raw materials.
Theoretical knowledge of individual
groups of natural compounds, including
their determination, classification, phys-
icochemical properties, methods of
identification, qualitative and quantita-
tive determination, etc. Mastering the
methods of studying biologically active
substances in the analysis of plant mate-
rials.
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XUMHNHU

Kypactoipymsi /
Paspa6oTunk / Developer

AoapikaankoBa Kaiaumam
AXaTOBHA, XUMUSI FbUIBIMIAPHI
KaHJUAATHI, IOIICHT, Ipodeccop

Aoapikaaunkosa Kaanmain AxaTtos-
HA, KaHIUJAT XUMHUYECKUX HAYK, J10-
IIEHT, mpodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

IIon araywbi /
HaumMmeHoBaHue
aucnumnabel / Name of
the discipline

3AMAHAYU ®UTOXUMUA

COBPEMEHHAS ®UTOXUMUA

MODEM PHYTOCHEMISTRY

AKaZeMUKAIIBIK KPEIUT
caHbl, OaKpLIay TYpi /
KomnuectBo
aKaJEMUYECKIX KPEIUTOB,
dopma kouTposst / Number
of academic loans, form of
control

5 akaJIeMUSUIBIK KPEIUT, EeMTUXaH

5 akageMHUYeCKUX KpeaAuTOB, 9K3aMCH

5 academic credits, exam

[MpepexBusuttep /
[TpepexBU3UTHI /
Prerequisite

OpPTaHUKAIBIK XUMHS JKOHE OHMOJIOTHS,
KaJMIbl JKOHE aAHATUTHKAIBIK XHMHS,
OMOJI0THS TOHEPI

KypC OpTraHMYeCKOM XUMHUU M OHOJIO-
TUH, TEOPETUYECKUE OCHOBBI HEOPTaHU-
YeCKOM XMMHH, KaUueCTBEHHBIH W KOJIH-
YEeCTBEHHBIH aHalIu3 M OHOJOTMYECKHE
IV CITATIIMHEBI

course of organic
biology, theoretical foundations of
inorganic chemistry, qualitative and
quantitative analysis and biological
disciplines

chemistry and

[octpexBusutrep /
IMocTpexBu3uThI /
Postrequisite

OMOXUMMSI, KOpILIAFaH OpTa XUMUSICHI,
¢buznonorus xoHe 6acka OMOIOTHUSIIBIK
IIOHJEP

buoxumus, XumMuyeckas TEXHOJOIHS,
XUMHUSL OKpYXaromeil cpezpl, (pu3nono-
THsI U IPYTHE JUCIUATUTHHEL.

Biochemistry, chemical technology,
environmental chemistry, physiology,
and other disciplines.

OKy MakKcCaTbl MCH
MiHzeTTepl / YuebHas 1enb
u 3a1a4m / Learning Goal
and Objectives

XKorapel ¢opmanmapel  OpraHUKaIbIK
KOCBUTBICTApIaH KYpBUIFaH
MaTepHAIABIK QJIEMHIH aldyaH TYpJILUIri
MEH KYPZEJNLIIri Typaibl AYpbIC TYCIHIK

KaJIBIITACTHIPY, MarucTpaHTTap Ikl
OpraHHuKaJIbIK XHUMMHSAHBIH 3aMaHayu
MOceJIeNIepIMEH,  OQMICTepIMEH  KOHE

OarpITTapbIMEH TAHBICTHIPY.

CdopmupoBaTh IpaBUIbHBIE MPEACTAB-
JIEHUSI O MHOTO00pa3uu W CJIOKHOCTH
MaTepUaIbHOTO MHUPA, BBHICIINE (OPMBI
KOTOPOTO TIOCTPOCHBI U3 OPTaHUYECKUX
COEIMHEHUH, TO3HAKOMHUTh MarucTpaH-
TOB C COBPEMEHHBIMHU MPOOJIEMaMH, Me-
TOAAMH UM HaIMpaBJICHUSIMU OpraHuye-
CKOM XMMMHU.

To form correct ideas about the
diversity and complexity of the material
world, the highest forms of which are
built from organic compounds, to
acquaint undergraduates with modern
problems, methods and directions of
organic chemistry.
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OKBITYIBIH HOTHIKECT /
PesynbraTt 00yuenus /
Learning outcome

1-ka3ipri XUMUS cajaJIapbIHbIH
(dyHIaMEHTANIIBI KOHE Ka3ipri 3aMaHFbl
MoceTeNnepiHiy TEOPUSITBIK-
o/icHaAMalbIK Heri3aepiH Oineni koHe
TYCIHE/I;

2-TanmayeiH (U3HKA-XUMUSITBIK
o/icTepiMeH omepalus KacayIblH MOH1
MEH epeKIIe epeKIIeTKTepiH Oinemi
JKOHE TYCIHE/];

3-(hHu3MKa-XUMHUSITBIK JKOHE
OUOXUMUSLIIBIK KyHenepain
9KOJIOTHSUTBIK TYPAKTBUIBIFBIHBIH ©3€KTi
Macenenepi OoibIHINA MiKip OlImipesi,

XUMMSUIBIK ~ MOHMTOPUHITI  JKYy3ere
acblpy LIApTTapblH JKoHEe (U3MKa-
XUMHUSITBIK, OMOXUMMSITBIK

KepceTKilmTepai Oaranay eJeMaepiH
oureni;

4-o0ecnieunBaeT paboTy 00OpyIOBaHHUS
(HUBUKO-XUMHUYECKOTO W OHOXuMHYe-
CKOT'0 aHAJIN3a;

S5-MHHOBAIMITBIKOMITAY IBIKOPCETE/];
6-MHHOBAIMSUIBIK YIEpicTepal Tanaayra
TAUbIH;
7UHHOBALMSUTBIKKBI3METTIXKOOAIAYKOHE
ickeachlpyOapbIChIHIaKaciOne3apaic-
KUMBUIIaF IbUTapIHMEHT epreH-;

8 - e3iHiKk OiTiM Oepy, MHHOBAIUSIIBIK,
IIBIFAPMAIIBUTBIK, FHUTBIMU-KOJITaHOAIBI
KbI3MET JaFJblJIapblH MEHIepreH.

1- 3HaeT W TOHUMAET TEOPETUKO-
METOI0JIOTUYECKUEOCHOBBIPYHIaMEH-
TaJbHBIX U COBPEMEHHBIX MPOOJIEeM OT-
paciei COBpeMEHHON XUMHUH;

2- 3HACT U MOHUMAET: CYUIHOCTh U OT-
JTMYUTETHHBICOCOOCHHOCTHOIIEPHPOBA-
HUSA (UBUKO-XUMHYECKUMU METOAaMH
aHaIn3a;

3- BBIpaXaeT CYKJICHUS MO aKTyalTbHBIM
mpo0ieMaM JKOJIOTHYECKOH CTaOUIIb-
HOCTH (DU3UKO-XMMHUYECKUX U OHOXH-
MUYECKUX CHCTEM, 3HACT YCIOBUS OCY-
IIECTBIICHUSI XUMUYECKOTO MOHUTOPHUH-
ra W KPUTEPHH OIICHUBAHHS (PU3UKO-
XUMHYECKHX, OMOXMMHYECKUX TOKa3a-
TeJei;

4-o0ecnieunBaeT paboTy 00OpyIOBaHUS
(HUBUKO-XMMHUYECKOTO W OHOXuUMUYe-
CKOTO aHaln3a;

5 nIeMOHCTpupyer
MBIIIIJICHHE;

6- rOTOB aHAJIM3WPOBATH HWHHOBAIIMOH-
HBIE MPOIIECCHI;

7-BlIajieeT HaBBIKAMU TMPOGECcCHOHATh-
HOTO B3aUMOJICHCTBUS B X0JI€ TPOEKTH-
pPOBaHMS W peaTU3allid WHHOBAIHOH-
HOM J1eATeNbHOCTH;

8- BiajeeT HaBBIKAMH CaMOOOpa30Ba-
TEJIbHOW, MHHOBALlMOHHOW, TBOPYECKOU
HAy4YHO-TIPUKJIAJHOMN 1eATeIbHOCTH.

WHHOBAITMOHHOE

1- knows and understands the theoreti-
cal and methodological foundations of
the fundamental and modern problems
of the branches of modern chemistry;

2- knows and understands: the essence
and distinctive features of operating
with physicochemical methods of anal-
ysis;

3- expresses opinions on topical issues
of environmental stability of physico-
chemical and biochemical systems,
knows the conditions for the implemen-
tation of chemical monitoring and the
criteria for evaluating physicochemical,
biochemical parameters;

4- provides the operation of equipment
for physicochemical and biochemical
analysis;

5- has digital literacy; demonstrates in-
novative thinking;

6- is ready to analyze innovative pro-
Cesses;

7- has the skills of professional interac-
tion during the design and implementa-
tion of innovative activities;

8-has the skills of self-educational, in-
novative, creative scientific and applied
activities.

TToHHIH KbICKAaIIa
cunarramacel / Kpatkoe

OciMaiKTepIiH KakTasama

MeTaboJIM3MIH 3epTTey. Taburu

I/I3Y‘IGHI/I€ BCIICCTB BTOpPHUYHOT'O
Merabomm3ma pacteHud. (OCHOBHBIE

The main electronic effects: inductive,
field effect, conjugation, superconjuga-
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OIYICaHWE NUCLUIUINHEI /
Discipline Summary

KOCBUIBICTAD MEH JKEKe KOCBUIBICTap
KJIAChIH aiy, Tazanay KOHE
COMKECTCHIIPYAIH HETI3rl  epexernepi
MEH Taculepi. Ocep €Tyl 3aTTapibl
aHBIKTAay YIIIH TaOUFU KOCBUIBICTApbl
TajIayabIH 3aMaHayu omicrepi.
buonorusibik  GenceHai  3aTTaplibIH
CaHJIBIK KypaMbl OOMBIHINA IHUKI3aTTHIH
caracbelH Oaranay.OCIMAIKTEPIIH
KaliTallamMma MeTabOJIM3MiHIH 3aTTaphl.
TaOurm  KOCBUIBICTAD MEH  KEKe
KOCBUIBICTAp CHIHBIITAPBIH Ay, Tazajay
HKOHE COMKECTEHIIIpYy epekecl MeH
TOCUIEDI. Herisri OHMOIOTUSIIBIK
OenceHal 3aTTapAblH CaHABIK KYpambl
OoMbIHITIA IIUKI3aTThIH CarachblH
Oaranmay. JKyka kabaTThl, Kara3 >KoHE
KojoHKanbel xpomatorpadus. YK, UK
KOHE MacC-CIEKTPOCKOMUSI.

IpaBWwla M IPUEMOB  HW3BIICYCHMS,
OYNCTKH M WJICHTU(UKAUN KIIAcCOB
IIPUPOJHBIX COCIUHECHUN "
MHUBUAYAJIbHBIX COCIMHECHUM.
CoBpemeHHbIE METOIbI aHaymsa
MPUPOIHBIX COEIMHEHU JUIS
OIIpEACICHUsl JICUCTBYIOIIMX BEIIECTB.
Onenka KayecTBa CBIPbs 1o
KOJIMYECTBEHHOMY COJIEPIKAHUIO
OMOJOTrMYECKH  aKTHUBHBIX  BEIIECTB.
BemectBa BTOpHYHOro Meraboiu3mMa
pacrenui. IlpaBmiia U npuemsbl
U3BJICYCHMUS, OUYUCTKHU "
UICHTU(QUKAUN KJIAaCCOB MPHUPOAHBIX
COCOUHEHUH M  WHAMBHUIYAIBHBIX
coequHeHni. OnleHKa KadyecTBa ChIPbs
[0 KOJMYECTBEHHOMY  COJEP)KaHHUIO
OCHOBHBIX OMOJIOTMUECKH aKTHUBHBIX
BemiecTB. ToHKOCHOWHas, OymMakHas U
KoJOoHO4YHas xpomatorpadus. YO, UK
U Macc- CIEKTPOCKONUs

tion. Quantification of the effects of
substituents and prediction of reactivity.
Nucleophilic substitution in the aliphat-
ic row. Mechanisms SN1 and SN2. Het-
erolytic elimination mechanisms: E1,
E2 and Elcb. Nucleophilic substitution
in the aromatic series. Electrophilic sub-
stitution in aromatic systems. Electro-
philic connection on multiple bonds.
Nucleophilic addition to C = O multiple
bond. The mechanism of the esterifica-
tion reaction. Freeradical substitution
reactions..

Kypactpipymsi /
Pa3pa6oTunk / Developer

AoapIkaaukoBa Kaaumam
AXaTOBHA, XUMUS FBUIBIMIAPHI
KaHJMIATHI, TOIEHT, podeccop

AoapikagaukoBa Kaaumai AxaTos-
HA, KaHJIUJaT XUMUYECKUX HAYK, J10-
LIEHT, Tpodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

ITon araysr1 /
HaunmenoBanue
muenumnabel / Name of
the discipline

IKOJIOI'UAJIBIK BUOXUMUSA

IKOJIOI'NYECKASA BUOXUMUSA

ECOLOGICAL BIOCHEMISTRY

AKaJIeMUKAIBIK KPETUT
caHbl, OakpLIay TYpi /
KonuuectBo
aKaJIeMHUYECKHX KPEAUTOB,

5 aKaJeMHUSIIBIK KpCOUT, aybI3lIa
CMTHXaH

5 aKaJeMHUYECKUX KpCAUTOB ,YCTHLIﬁ
OK3aMCH

5 academic credits, oral examination
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dopma kouTposst / Number
of academic loans, form of
control

IpepexBusurrep /
[IpepexkBU3UTHI /
Prerequisite

Ka3ipri  3aMaHfbl  OeHOpraHWKAJIBIK
XUMHUSHBIH ~ TEOPHSUIBIK  Heri3zepi,
KOpIIIaFaH OPTaHBIH (DU3UKA-XUMUSITBIK
nporectepi, OpraHUKaIbIK XHUMHUSHBIH
TaHIayJIbl Tapayiaapbl, AHATUTHKAIBIK

XMUMUSHBIH ~ TaHJAyJdbl  Tapayiaphl,
(GU3MKAIBIK ~ XUMHSHBIH ~ 3aMaHayu
Macenenepi

TEOPETUYECKHE OCHOBBI COBPEMEHHOM
HEOPTraHUYECKOM XUMHUU,PU3UKO-
XMMHYECKHUE IPOLECCHl OKPYKAKOIIEH
Cpebl,u30paHHbIC TNIaBbI OPTraHUYECKON
XUMUH, n30paHHbBIC TJIaBbI
AQHAJTMTHYECKOW XHMMHUHU, COBPEMCHHbIE
poOIeMbl PU3HUYECKON XUMUHU

theoretical foundations of modern
inorganic  chemistry, physical and
chemical processes of the environment,
selected chapters of organic chemistry,
selected chapters of  analytical
chemistry, modern problems of physical
chemistry

[octpexBusurrep /
[TocTpekBU3UTHI /
Postrequisite

MarvuCTpaHTThIH FBIJIBIMU-3CPTTCY
KYMBICBI

HAaY4YHO-UCCJICOOBATCIIbCKAA pa60Ta
MarucCTpaHTa

research work of a master's student

OKy MakcaTbl MEH
MiHAeTTepl / YuebHas 1eib
v 3amaun / Learning Goal
and Objectives

Tipi opranusmaepiy 6ip-OipiMeH *oHe
KOpIIaraH OpTaMeH e3apa
OpeKeTTecyiHiH OMOXUMHUSLITBIK
MEXaHU3MJEPiH 3epTTEY;

- Tipi  aF3ajmapAapl  SKOJOTHSUIBIK
JKargauinapra OeitiMaeyiH
OMOXUMUSUIBIK MEXaHU3MJIEpl TypaJibl
TYCIHIK KaJIBIIITaCThIPY;

- OpraHu3MJepAiH 6ip-OipimMeH
HKOJIOTUSUTBIK-OMOX UMHSITBIK, e3apa
opeKeTTecyiHe KaTbhICaThlH 3aTTapiblH
KbI3METTEpl  Typayibl  TYCIHIKTEp.l
KaJIBIITACTBIPY;

-KCEHOOMOTHUKTEPIi
OouoTpaHcopmanusiay MexaHU3MAepi
TypaJibl O1TIM any;

- OHOXUMHSIIBIK -
aKnapaTThl OHJICY

OKOJIOTHUAJIBIK
KIHC

n3y4eHne OMOXMMHUYECKUX MEXaHHU3MOB
B3aUMOJICHCTBHSI JKUBBIX OPraHM3MOB
ApYyT C OPYrOM M C OKpY)Karolen cpe-
T0M;

-(opmupoBanue npencTaBaeHuit 0 Ono-
XMMHYECKMX MEXaHH3Max MpPUCIIOCO0-
JICHUS] J)KUBBIX OPTaHU3MOB K JKOJIOTH-
YECKUM YCIIOBHUSIM,

-popmupoBaHue  mpeacTaBICHUH O
GYHKIMSIX BEIIECTB, yYacTBYIOUIMX B
9KOJIOr0- OMOXUMUYECKOM B3aMMO/ICH-
CTBUHU OPraHU3MOB JIPYT C IPYTOM;
-puoOpeTeHne 3HAHUH O MEXaHU3Max
ouotpanchopmalii KCEeHOOMOTHKOB;
-puoOpeTeHne yMEeHUH Mo o0paboTke
" MHTEPIIpETalu OMOXMMUKO-
HKOJIOTUYECKOM HH(pOopMauu

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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OKBITYIBIH HOTHXKECI /
Pesynbrat 00ydueHus /
Learning outcome

UHTEpIpeTaIusIay OoiibIHIIIA
ickepiikke ue 6oy

1-5KOJOTHSITBIK broxumMusiHbIH
WHTETPaTUBTI CHUTIATBIH, HeTi3r1

TYCIHIKTEpI MeH Mocenenepin Oinemi
JKOHE TYCIHE/];

2-(hU3UKO-XUMUSITBIK, KOHE
OUOXUMUSIIBIK Tanuay omicTepiH
IKOJIOTHSUTBIK  BHOXUMES Mocelenepin
3epTTeyre KOJIJJaHY OOMBIHIIIA

MYMKIHIIKTEpiH Oiei )oHe TyCiHes ;
3-OMOXUMUSLIBIK KyHenepain
HKOJIOTUSUIBIK TYPAKTBUIBIFBIHBIH ©3€KTi
MoceJIeNIepiH TaJIKbuIayFa KalOiaeTTi;
4-KgacinTIK KBI3METTE KOJIJITaHy
MakcaTbIH/1a OMOXUMUSIIBIK-
OKOJIOTHSUTBIK aKIapaTThl OHJCY >KOHE
MHTepHpeTanusiay JIaFAbUIapbIH
MEHTepreH;

5-9KOJIOTHSIIBIK buoxumus
caJlaChIH/IaFbl TEOPHSITBIK KOHE
HKCHEPUMEHTANIBl OKY JKOHE FBUIBIMU
KBI3METTIH HOTWDKEJIEpIH  Tajjay,
KyHeney xKoHe KaJmbuiay Kaliieri,

1- 3HaeT W MOHUMAET HMHTErPaTHBHBINA
XapakTep, OCHOBHbIC IOHATHS U IPO-
0JI1€MBI DKOIOTHYECKOH OMOXUMUHY,

2- 3HaeT U MOHUMaeT BO3MOXXHOCTH (Ppu-
3UKO-XUMHUYECKUXH  OMOXUMHUYECKUX
METOJIOBaHa/IM3a B IUIaHE MPUMEHEHUs
UX K U3Yy4EHHIO TPoOJIeM HIKOJIOTHYE-
CKOIi OMOXHMUH ;

3-cioco0eH  00CYX/IaTh aKTyaJbHbIE
poOJeMBbl 3KOJIOTHYECKOH CTaOMIIbHO-
CTH OMOXMMHUYECKUX CUCTEM;

4-prnajieeT HaBBIKAMU 0OpaOOTKH U WH-
TEepIpeTALNI OMOXMMHUKO-
9KOJIOTUYECKON MH(pOpPMALUU C LENbI0
MIPUMEHEHUsI B TPO(ECCUOHATILHON Jie-
ATENbHOCTH;

5- CIOCOOEeH aHAJIM3UPOBaTh, CUCTEMa-
TU3UPOBaTh W 0000WIATh PE3YIbTaThl
TEOPETHYECKOW M HKCIIEPUMEHTAIBHON
y4yeOHOM W HaydyHOW JAeATeNbHOCTU
BOOJIACTH SKOJIOTHYSCKON OMOXUMUMU;

1-knows and understands the integrative
nature, basic concepts and problems of
environmental biochemistry;

2-knows  and understands  the
possibilities of physical-chemical and
biochemical methods of analysis in
terms of applying them to the study of
environmental biochemistry problems ;

3-able to discuss current problems of
ecological stability of biochemical
systems;

4-has the skills to process and interpret
biochemico-ecological information for
use in professional activities;

5-able to analyze, systematize and
generalize the results of theoretical and
experimental educational and scientific
activities in the field of environmental
biochemistry;

ITonHIH KBICKAIIIA DKONOTUSIBIK ~ Onoxumusi-buoxumus, | Dxomorndeckas Owoxumusi — HoBoe | Ecological biochemistry is a new
cunarramacel / Kpatkoe Xumus, JKanmel jkoHe KoigaHOanbl | HHTETPaTHBHOE HampaBieHHEe B Hayke | integrative direction in science at the
OIMCAHNE JUCLUITIIAHEI / 9KOJIOTHSI TOFBICHIHIAFbI FBUIBIMIAFBI | HA CThIKE OMOXMMHH, XUMHUH, 00meit u | intersection of biochemistry, chemistry,
Discipline Summary xKaHa WHTETPATHBTI | MPUKIATHOMN 3Konoruu.buoxumuueckue | General and applied
0arpIT. BHOXMMHUSIIBIK ~ oicTep  MEH | METOABI M MOAXOABIMCIONb3yIoTCs it | ecology.Biochemical ~ methods and
Tocinmep ~— Oipkartap — OKOJOTHSIIBIK | IOHMMaHMs — psAga  dKoJormdeckux | approaches are used to understand a
MacesenepIi TYCIHY YIIiH | Tpo0IeMm. PaccmarpuBaercs | number of environmental problems. We
KOJIIaHbLIaIbL. Ocimaikrep MeH | Omoxummueckasl aaanraius pactenuid u | consider the biochemical adaptation of
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YKaHyapJapablH TIPIILTIK eTy
OpTaChIHBIH KarJaiapeiHa
OMOXMMMSUTIBIK ~ OeiimMzaenyi, apHaibl
OroMoJIeKyanap — KaiiTamama
METa0OJIUTTEP apKbUIbI SPTYPJIi aF3ajiap
apachIHIaFbl KOMMYHHKAITUSIIAP
KapacThIpbiiael. Opranusmaepii 0eTeH
3arTapiaH  OMOXMMESUIBIK  KOpray
Ky#Hecine, KCECHOOHMOTHKTEPA1
JETOKCHKAIUSIIAY MEXaHHU3MiHE
cHIIaTTaMa Oepisie/1i. DKOJIOTHSITBIK,
OMOXMMHIC TOKCUKOJIOTHSICHI,
OMOXUMHSLITBIK (dhapmakosorus,

Duroxumua xkoHe T. 0. OalIaHBICHI
O€JrJIEHIEeH.

JKUBOTHBIX K  YCIIOBUSIM  CpPEHbl
oOuTaHUsl, KOMMYHUKAIIMH  MEXKIY
pa3IMYHBIMU OpraHu3Mamu
MOCPEICTBOM CHeIUaTU3UPOBAHHX
OMOMOJIEKYT - BTOPUYHBIX
MeTtabonuToB.[laeTcsi  XapakTepucTuKa
CUCTEMbl  OMOXMMHYECKOH  3alllUTHI
OpPraHU3MOB OT YYXXEPOJIHBIX BEIIECTB,
MEXaHH3MbI JIeTOKCHKAIUH
KceHoOnoTukoB.O003HaUcHA CBSI3b
9KOJIOTHYCCKOM OHMOXUMUHC
TOKCHKOJIOTHEIH, OMOXHMUYECKOM

(hapmakosorueit, GUTOXUMHUEH U Jp.

plants and animals to the environment,
communication  between  different
organisms through specialized
biomolecules-secondary

metabolites.The article describes the
system of biochemical protection of
organisms from foreign substances,
mechanisms  of  detoxification of
xenobiotics.Connection biochimie
environmental toxicology, biochemical
pharmacology, the Phytochemistry etc.

Kypactpipymsi /
Pa3padoruuk / Developer

Aoabpikaaukosa Kaaumain
AXaTOBHA, XUMUS FHUIBIM/IAPbI
KaHJMIAThI, TOIEHT, Tpodeccop

Baxkera Hatanust BensimuHoBHa,
KaHAMJAT MeJaroru4eckux HayK, acco-
LIUMPOBAHHBIN npodeccop

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry

ITon aTaybI / XUMUSAIBIK KOMITIBIOTEPHOE

HaumeHnoBanue KOCBUIBICTAP/IbIH MOJEJIUPOBAHHUE COMPUTER MODELING OF BIO-

muenuminael / Name of BUOJIOI'USJIBIK AKTUBTIJIIT'TH BUOJOTHUYECKOM LOGICAL ACTIVITY OF CHEMI-

the discipline KOMIIBIOTEPJIIK MOAEJIBJAEY AKTUBHOCTU XUMHNYECKHUX CAL COMPOUNDS
COEJMHEHUM

AKaJIeMUKAIIBIK KPEAUT
caHbl, OaKplIay TYpi /
KommaectBo
aKaJeMUYECKUX KPEIUTOB,
dopma kouTposst / Number
of academic loans, form of
control

5 akaJeMUSIIBIK KPEIUT, KOMIBIOTEPIIIK
TeCTiIey

5 AKaICMUYCCKUX KPEAUTOB, KOMIIBIO-
TCPHOC TCCTUPOBAHUC

5 academic credits, computer testing

IpepexBusutrep /
[IpepexkBU3UTHI /

Nudopmarnka, AHATHUTUKAIBIK XUMHUS,
Opranukanslk  xumus, TanmayabiH

WNndopmaruka, AHamuTHyeckas XUMHUS,
Opranuueckas XUMMUS, dusukKo-

Computer science, Analytical
chemistry, Organic chemistry, Physical
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Prerequisite

(hbU3UKa-XUMUSIIBIK 9iCTEPI

XHUMHUYCCKUEC MECTOAbI aHaJIn3a

and chemical methods of analysis

[MoctpexBusurrep /
[ToctpexkBu3UTHI /
Postrequisite

Maructpiik JCCepTaIUsHbI
OpPBbIHJIaY/IbI Koca ajFa”ja,
MarucCTpaHTThIH FBUIBIMU-3EPTTEY
YKYMBICBI

Hayuno-uccnenoBarenbckas pabota
MarucTpaHTa, BKJIIOYas BBIIOJIHCHUE
MarucTepCKON AUCCEPTALUN

The research work of mA-of gistrate,
including the implementation of mA-
hysterscopy thesis

OKy MakcaTbl MEH
MiHzeTTepi / YaeOHas 1eib
u 3aja4m / Learning Goal
and Objectives

MakcaTbl: XUMHSUTBIK KOCBUTBICTAP IBIH
OUOJIOTUSIIBIK OeJceHIiIiriy
KOMIIBIOTEPIIIK MOJICNBICY OIICTEMECiH
MEHrepy/ii KaMTaMachl3 eTy

[TonHiH MiHAETTEPI:

- KOCBUIBICTAPAbIH  KYPBUIBICBI MCH

ONIApIIbIH ~ XUMHSUIBIK ~ KaCUETTEPiHIH
OMOJIOTHSLITBIK OCJICeHIIIITI,
QSAR/QSPR METO-I0JIOTHSICHI

Oeunirinie e3apa OaillaHBICHI TYypalbl
TYCIHIK Oepy.

- OKy, FBUIBIMH, KociOu camaja
KOMMYHHKAITUSHBI JKY3€re achlpy YIIiH
aKIaparThl 137ey, Ka3blUIFaH IePeKTePIi
OHJICY TEXHUKACBIH ©3CKTCHIIPY.

- XHAMMUSIIBIK KOCBLITBICTAP IbIH
OMOJIOTHSUTBIK, OEJICEHIUIITIH  ecenTey,
MOJIeNIbJIeY, OOJDKAy HETi3epiHe OKBITY
- XUMHUsI OOMBIHINIA 3€PTTEY KBI3METIH/IE

KOJIIAHBIIAThIH HETI3T1 JKOHE
MaMaHJIAHIBIPBUIFAH  KOMITBIOTEPIIIK
OarmapramanapMeH  JKYMBIC  iCTey

JIaFIBICBIH Oepy

Lenp: obecrieynTh OBIIAZCHUE METOJO-
JorHeil KOMITBIOTEPHOTO MOJIEINpPOBa-
HUSI OMOJIOTMYECKON aKTUBHOCTU XUMH-
YEeCKUX COCANHEHUHN

3aiauu TUCUUIUINHBL

- JaTh NpPEACTaBICHHE O B3aUMOCBS3U
CTPOCHUSI COCTUHEHUH W WX XHUMHYE-
CKUX CBOICTB B YacTM HMX OHOJIOTHYE-
ckoii aktuBHOCTH, QSAR/QSPR MeTo-
JIOJIOTHH.

- JUIA OCYIIECTBJICHUS KOMMYHHUKAIIUU
B yueOHOI, HayyHOH, MpodeccuoHa b-
HOU cepe aKkTyalIu3upoBaTh TEXHHUKY
noucka MHpopmalnuu, oOpaboTKH YHC-
JICHHBIX JIaHHBIX.

- 00y4HTbh OCHOBaM pacyéra, MOJENH-
pOBaHUs, TPOTHO3MPOBAHUS OWOJIOTH-
YEeCKOM AaKTHBHOCTH XHMHYECKUX CO-
eIUHEHNN

- J1aTb HaBBIK pabOThl C OCHOBHBIMHU U
CTCIMAM3UPOBAHHBIMA  KOMITBIOTEP-
HBIMU TPOTrpaMMaMH, HCIOJIb3yEeMBbIMU
B MICCJIEIOBATENBCKON JIESTETHHOCTH TI0
XHUMHUH

Purpose: To master the methodology of
computer simulation of the biological
activity of chemical compounds
Obijectives of the discipline:

- give an idea of the relationship of the
chemical properties of compounds and
their structure, QSAR / QSPR method-
ology.

- deepen skills and update the technique
of searching for information, processing
numerical data, and organizing a re-
search workplace.

- teach the basics of calculation, model-
ing, prediction of the biological activity
of chemical compounds

- to give the skill to work with basic and
specialized computer programs used in
research activities in chemistry
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OKBITYIBIH HOTHIKECT /
PesynbraTt 00yuenus /
Learning outcome

1-XUMUSIBIK KOCBLIBICTAP IBIH
OMOJIOTUSUTBIK ~ OJICEHALTITT  Typasbl
aKmaparThl i3/ey  oJiCTeMecl MEH
TEXHUKACHIH MEHT€PTEH.
2-OpraHUKaJIbIK KOCBLIBICTAP IbIH
MOJICKYJTAJTBIK KYPBUTBIMBIHBIH
JCCKPHUIITOPJIAPBIH SCeMTEH I

3-Tipi TIPIWIUITIK YIIiH OPTaHUKAIBIK
3aTTap/IbIH OMOJIOTHSIIBIK OCJICeHILTITIH
OenrijeymiH HEri3ri omicTepi MeH
TocuIaepin Oiremi

4-opraHuKabIK KOCBLIBICTAPIBIH
KacCHETTEPiH OoIKay IbIH JKaJIIbI
o/lICHAMaChIH oineni, opTypdi
Tociepai nangainaHa OTBIPBIII,
OpaHUKAJIBIK KOCBIIBICTAP IBIH
OMOJIOTUSIIBIK OJICEHAUTITIHIH dPTYPIIl
TYpJIepiH  MOJCNBJCHI, ecenTei i,
OoIDKal b

5-3epTTey YIIIH KIpic JepeKTepiH

Tajaai anajsl XKoHE IpIKTEH anajibl
6-Excel,  Dragon,  MarvinS-ketch,
ChemSketch OafapiamanapblHaa
YKYMBIC 1ICTEH ajajbl.

7-KyObuTBICTAD  MEH  HpolecTepai
3epAeney  JKOHE  TYCIHIIpY  YIUIH
’KapaTbUIbICTaHy-FbIJIBIMU oimimai
WHTETPALUSUTalAbI, OJIApPIbl FHUIBIMH-
3epTTey AKYMBICTapbIH OpBIHZAY
MPOIIECIHAC KOJITaHAIbI

8-caHIBIK JIEepeKTepli CTaTHCTUKAIBIK
OH/JICY JIaF/IblJIapbIH MEHIepreH

1 — Biameer METOINMKON U TEXHUKOMH
noucka MHPOpPMAUK O OMOIOTHYECKON
AKTUBHOCTH XMMHYECKUX COCIUHEHHH.
2 — paccuuTHIBACT JECKPUNTOPHI MOJIE-
KYJISIPHOW CTPYKTYpbl OpPraHUYECKUX
COCIMHCHHI

3 — 3HAaeT OCHOBHBIE METOIAUKHU U IIOI-
XOJIbl YCTAHOBJICHHSI OMOJIOTHYECKOM
AKTUBHOCTH OPTaHUYECKUX COCIMHCHUM
JUTSL )KUBBIX CYIIECTB

4 — Bnazgeet oOIIeH METOOJIOTHEH TIPO-
THO3MPOBAHUS CBOWCTB OPraHUYECKUX
COCIMHEHUI, MOAENUPYET, PaCCUUTHI-
BaeT, MPOTHO3UPYET Pa3JINIHBIC THUIIBI
OMOJOTMYECKONH aKTHBHOCTH OpraHuye-
CKHUX COCIMHEHUH WCIONB3Ys pa3ind-
HBIE TTOIXO0/IbI

S — yMeeT aHalIM3UpoBaTh U OTOMPATH
BXOJHBIE JaHHEIE IS UCCIEN0BAHMUS

6 — oOaaeT HaBBIKaMU PabOTHI B MPO-
rpammax Excel, Dragon, MarvinSketch,
ChemSketch.

7 — UHTETPHUPYET €CTeCTBEHHOHAYYHBIS
3HAHWUS JUISI W3y4eHUS W OOBSICHCHHS
SIBIIGHUW U TPOIIECCOB, HCMOIB3YET UX
B TIPOIIECCE BBIOJIHCHUS HAydHO- WC-
CJIeIOBATENBCKUX PadoT

8 —Biazeer HaBBIKAMU CTATUCTHYECKOM
00pabOTKN YHCTIEHHBIX TAHHBIX

1 — owns the methodology and technol-
ogy for finding information about the
biological activity of chemical com-
pounds.

2 — can calculate molecular structure
descriptors of organic compounds

3 —knows the basic techniques and ap-
proaches for establishing the biological
activity of organic compounds for living
things

4 — owns a general methodology for
predicting the properties of organic
compounds

5 — can analyze and select input data for
research

6 —has skills in Excel,
MarvinSketch, ChemSketch.
7 —is able to model, calculate, predict
various types of biological activity of
organic compounds using various ap-
proaches

8 —owns the skills of statistical pro-
cessing of numerical data

Dragon,
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[ToHHIH KBICKAIIA
cunarramacel / Kpatkoe
OIMCaHWE AUCIUTUINHBI /
Discipline Summary

XeMonH(pOpMaTUKaHbIH MaHbI3]IbI
MiHAeTTepiHiH Oipi perinae OGenriai Oip
OMOJIOTUSIIBIK Oescenaiiri Oap
XUMUSIIBIK  3aTTapAbl 137Iey Maceseci.
KypeutbiMaslk ~ GopMynara  cyiieHe
OTBIPBIT,  3aTTapJblH  KaCUETTEpiH
anpUOPIIBI Oaranayra MYMKIHJTIK
Oepetin omicrepai a3ipiey. QSAR-
OarpIT-CaH/IbIK KOppEISIUsIIap Ibl
3eprrey KYPBUIBIMBI-0CJICeHTITIK.
Jleckpunropiaap KOMEriMEeH XHMHUSIIBIK

KOCBUIBICTAp KYPBUIBIMBIHBIH
CUIIATTaAMaChI-3aT  MOJIEKYJIAJIAPBIHBIH
opTYpIIi cunarTamaiapbl. BUOIOTHSITBIK

OeJCeHIUIIK  mapaMeTpiepiHiH  3aT
KYPBUIBIMBIHAH TOYEeIILTIK
MOJIeNIbJIEPIH KYpy anropurMaepi. Jopi-
TOPMEKTEpAl 13/1ey JKOHE KYpacTbIpy
YILiH, COHJaii-aK XMMUSUIIBIK 3aTTap/IbIH
Kayincizairin - Oaramay ymiH QSAR
OJIICIH KOJIJIaHY.

[Ipobnema mnoucka XMMHYECKHX Be-
IIECTB C ONPeIeIeHHON OMOIOTHUECKON
aKTUBHOCTBIO KaK OJIHA U3 BaXXKHEUIIMX
3amay xeMmoumHpopmatuku. Pazpaborka
METOJIOB,  MO3BOJISIOIUX  AIPUOPHO
OLICHUBATh CBOMCTBA BEIECTB, UCXOJS
u3 CcTpykTypHOu Qopmynsl. QSAR -
HaIlpaBJIEHUE - HCCIIEI0OBAaHUE KOJIMYe-
CTBEHHBIX  KOppeJsiLuil  CTpYyKTypa-
aKTUBHOCTb.ONNCAaHUE CTPYKTYPbl XH-
MHYECKOTO COEAMHEHUS C IOMOILBIO
JNECKPUNTOPOB — DPa3HOOOpAa3HbIX Xa-
PaKTEepUCTUK MOJEKYJ BellecTBa. Aj-
TOPUTMBI TIOCTPOEHUS MOJENEH 3aBU-
CUMOCTH MapaMeTpoB OHOJIOTHYECKOMH
aKTUBHOCTH OT CTPYKTYpPbl BEIIECTBA.
IIpumenenne merona QSAR g nouc-
Ka M KOHCTPYMpPOBAaHHs JIEKapCTB, a
TaKXe JUI1 OLIEHKH OE30MacHOCTH XH-
MUYECKHUX BEIECTB.

The problem of searching for chemicals
with a certain biological activity as one
of the most important tasks of chemoin-
formatics. Development of methods al-
lowing a priori assessment of the prop-
erties of substances based on the struc-
tural formula. QSAR - direction - the
study of quantitative correlations of
structure-activity. Description of the
structure of a chemical compound using
descriptors - various characteristics of
the molecules of a substance. Algo-
rithms for constructing models of the
dependence of biological activity pa-
rameters on the structure of matter. Ap-
plication of the QSAR method for the
search and construction of drugs, as
well as for assessing the safety of chem-
icals.

Kypactpipymsi /
Pa3pa6oTunk / Developer

Tayp0Oaesa I'yib:kan YpmaHTaeBHa,
XUMUS FBUTBIMIAPHI KaHUAATHI,
KaybIMIACTBIPBUIFaH Ipodeccop

I'yoenko Makcum AHapeeBUY,
CTapIUIXN NIPErnoAaBaTellb, MAruCTp
XUMHH

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry
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