KA3AKCTAH PECIIYBJIMKACHI BIJIIM K9QHE FblJIBIM MUHUCTPJIIT'T
MMUHUCTEPCTBO OBPA30OBAHUA U HAYKU PECITYBJIMKUA KA3ZAXCTAH
MINISTRY OF EDUCATION AND SCIENCE OF THE REPUBLIC OF KAZAKHSTAN

O.CYJITAHFA3UH ATBIHJIAFbI KOCTAHA MEMJIEKETTIK
MEJATOI'MKAJIBIK YHUBEPCUTETI
KOCTAHAMCKHNU T'OCYJAPCTBEHHBIN NEJATOTrMYECKU YHUBEPCUTET
MMEHMU V.CYJTAHTABUHA
KOSTANAY STATE PEDAGOGICAL UNIVERSITY NAMED AFTER U. SULTANGAZIN

*
20

IJIEKTUBTI IIOHAEP KATAJIOI'BI
(7M01517-XUMMU S ’KOHE IUDPJIAHABIPY BIJIIM BEPY BAFTAPJIAMACHI)

KATAJIOI QJIEKTUBHbBIX JUCHUIIJINH
(OBPA3OBATEJIBHAS ITPOT'PAMMA 7M01517-XUMHUS 1 HUPPOBU3ALIUA)

CATALOG OF ELECTIVE DISCIPLINES
(EDUCATIONAL PROGRAM 7M01517-CHEMISTRY AND DIGITATIZATION)

KocTtAHAI, 2020



BBK 74.58
D 46

O.Cynranrasud  aTteiHaarel KocTaHail MEMJIEKETTIK MEJIarorukaiblK  YHUBEPCUTETI
FBUIBIMHU-O/IICTEMEINIK KEHECIHIH mentiMi 0oibiHma 6ackuibin mbFapbliabl (24.03.2020 KbutFsl
Ne 4 xarrama)

Wzmaercs  mo  pemieHMI0O — HaydHO-MeToJudeckoro  coBera  Kocranaiickoro
roCyIapCTBEHHOIO Telarornieckoro ynuepcurera umenu Y.Cynranrazuna (mporokon Ne 4 ot
24.03.2020.)

Published by decision of the scientific and methodological council of the Kostanay State
Pedagogical University named after U. Sultangazin (Protocol Ne 4 from 24.03.2020.)

by xaranor 7M01517-Xumus xone mudpranabpy OiuriM Oepy OarmapiaMachIHBIH OKY
JKOCTIapbIHA KOCBIMIIIA OOJIBIN TaObUIabl. DIEKTUBTI MOHJEP KaTalorbl KbICKAIlla CUIIATTaMAaChl,
OKYy MaKcaThl, OKy Ma3MYHBI )KOHE KYTUICTIH OKY HOTH)KECI KOPCETUITCH TaHJay KOMITOHEHTIHE
KIPETiH IMOHIEP TI3IMiH KaMTH/IBI.

Hacrosmuii karanor siBiaseTcss NPHWIOKEHHEM K Yy4eOHBIM IJJaHaM 00pa3oBaTeIbHOM
nporpammbl 7M01517-Xumust u uudposuzanus . Karanaor 1eKTUBHBIX JTUCIHHUILIHH COJEPKHUT
nepevyeHb TUCLMIIIMH KOMIIOHEHTA [0 BBIOOPY M MX KpaTKOE OIMCAHUE C YKa3aHUEM LeJn U3y-
YEeHHUs, COACPIKAHUSI M O’KUTAEMBIX PE3yJIbTaTOB O0YUCHHUS.

This catalog is an appendix to the curriculum of the educational program 7M01517-
Chemistry and digitatization. The catalog of elective disciplines contains a list of disciplines of
the component of choice and a brief description of them, indicating the purpose of the study, the
content and expected learning outcomes.

Kypacroipymbuiap / CoctaBuresnn / Compilers:

baybexoa I'K. — wmaructp mnenarorndeckoro oOpa3oBaHUs, >KapaThUIBICTaHY
FBUIBIMIApbl Kadeapachl MEHIepyILIICIHIH M.a./leJaroruka OUTIMIHIH —Marucrpi, n.0.
3aBeayrolero kagenpoit ecreTcBeHHbIX Hayk/Master of teacher education, managing department
the estetsvennykh of sciences

TaypOaeBa I'.'Y. — XuMus FbUIBIMAAPBIHBIH KaHAUIATHI, KapaThIbICTAHY FHUIBIMIAPHI
KadeapachIHbIH KayBbIMJIaCTBIPBLIFaH npodeccopbl/KaHaIUAAT XUMHYECKHIX HayK,
accormupoBaHHbIA nMpodeccop kadenprl ecrercBeHHbIX Hayk/ Candidate of Chemistry, associate
professor estetsvennykh of sciences

Baxesa H.B. — negaroruka rpUIbIMAApBIHBIH KaHIUAATHL, )KapaThUIBICTAHY FBUIBIMAAPHI
KadeapachlHBIH ~ KayBIMIACTBIPBUIFAH — Tpodeccopbl/  KaHAWIAT — IEJarorH4ecKux  Hayk,
accolMMpoBaHHBIA Tpodeccop Kadenpsl ecreTcBeHHbIX Hayk / candidate of pedagogical
sciences, associate professor estetsvennykh of sciences

© KMILY, 2020



MA3MYHBbI / COAEP)KAHHUE / CONTENT

Kipicrie / Beeaenue / Introduction
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KIPICIIE

DJEeKTUBTI MOHAEP KaTaJorbl OKBITYIBIH KPEIUTTIK Kyiieci OOWBIHIIA KYpPacThIPBLIAJIbL.
DJNIeKTUBTI TOHACP KaTajorbl JKYHEICHTeH TaHJay OOWBIHINA IMOHJAEP Ti3IMIH JKOHE OJIap/blH
KBICKa CUTIATTAMAChIH KapaCThIPaJIbI.

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

Kanamer OimiM Oepy MOHICP IMKJIBI MaMaHHBIH HMHTEJUICKTYbIK, JKEKE TYJIFAIIbIK,
QIIEYMETTIK TYPFBIJA JaMyblHa MYMKIHAIK Oepesi. basanbik moHaep mUKIIbI O0amnak MaMaHHBIH
MaMaH/IbIFbIHA COMKec (PyHIaMeHTaIABIK OUTIMIHIH KaJbIITacyblHa OaFrbITTaNa bl KocinTeHmipy
MOH/IEP LUKIIBI KOCIOM KBI3METTIH HAKTHI CATaChIH/Ia KOJMJAHBIIATHIH apHANBI OLTIM/IL, TaFIbIHBI,
KY3BIPETTIIIKTI aHBIKTAMUIbI.

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

BBEJIEHHUE

[Tpu kpeauTHO# TexHOJOTHH 00OyueHUs pa3pabaThIBacTCsl KAaTalor AJIEKTHUBHBIX TUCIIH-
rH. KaTamor 3JeKTHBHBIX TUCIUIUIMH TMPEICTABIISICT COO0H CHCTEeMaTH3UPOBAHHBIN NIEpeYCHb
JTUCITUIIMH KOMIIOHEHTA 10 BEIOOPY M COAECPKUT KPAaTKOE UX OMHCAHUE.

Bce nmucnumnimHbl yaeOHOTO TUIaHa 00BEMHEHBI B TPU IUKJIA: UK 001Ie00pa3oBaTeib-
Heix gucuuiind (OO/), uukn 6a3oBbix aucuuiuivd (BJ1), nukin npoduaupyomux AUCIUTIIHH
(T1JD).

[ukn ob6ureoOpa3zoBaTeNbHBIX TUCIUILIMH MPEANOIaraeT MoArOTOBKY HHTEIIEKTYalbHO-
r0, JINTYHOCTHOTO U COIMAIBHO-PA3BUTOrO crienuaivcta. [{ukir 6a30BBIX AUCIHILINH HAIIPaBJICH
Ha (popmupoBaHue y Oyaymiero crnenuanicra GyHaaMeHTaaIbHbIX 3HAHUN 0 COOTBETCTBYIOIIEH
crenuabHOCTH. [[UKI mpoGuIupyoNMX AUCIUATUINH OMPECIIIeT MepeYeHb CIeIHATbHBIX 3Ha-
HUH, yMEHUH, HABBIKOB U KOMIIETEHIIUI MPUMEHUTEIHHO K KOHKPETHOH chepe mpodeccuoHanb-
HOU JEeATEILHOCTH.

Hapsiny ¢ u3yueHueM IUCHUIUIMH 00s3aT€IbHOTO KOMIIOHEHTA, YCTAaHOBJIEHHBIX THIO-
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 xoHe nu@paanabipy OitiMm Oepy GaraapiaaMacbIHbIH 3J1eKTHBTI IOHIEP

tizimi/IlepeyeHb 3JIeKTHBHBIX JAUCHUILUIAH o0pa3oBaTesibHOW mnporpammbl 7MO01517-
Xumus u uudposuzanusa /The list of elective disciplines of the educational program
7M01517-Chemistry and digitatization

Ne

ITon ataysl / HanMeHOBaHMe TUCIHUTLTHHBI

Cemectp

1

3amaHayn OeHOpraHUKaIbIK XUMUSHBIH TEOPHSIIBIK
Heriznepi/TeopeTnueckre OCHOBBI COBPEMEHHOW HEOPTaHHUECKOM
xumun/Theoretical Foundations of Modern Inorganic Chemistry

3amanayw xannsl xumust/CoBpeMenHas obmias xumusi/Modern General
Chemistry

1

CDI/ISI/IKaJ'IBIK XUMMUSHBIH 3aMaHayn Mecenenepi/ COBpeMeHHLIe HpO6J’IeMLI
¢busnueckoit xumun/Modern Problems of Physical Chemistry

OpraHuKaIblK XUMHUSHBIH TaHIaIMabl 0esiMiepi/M30paHHble Ti1aBbl
oprannueckoit xumun/Selected Chapters of Organic Chemistry

OpraHukaiblK peaknusIapIsiH MeXaHu3Maepi/MexaHu3Mbl OpraHHISCKUX
peaknuii/Organic Reaction Mechanisms

AHanUTHKaJIBIK XUMUSHBIH TaHJaIMaibl 6emimaepi/M30paHHble TaaBbl
a"Hamutnuyeckoit xumun/Selected Chapters of Analytical Chemistry

AHaTUTHKAIIBIK XUMUSHBIH TEOPUSITBIK HeTi3aepi/TeopeTnueckrue OCHOBBI
ananutndeckoit xumun/ Theoretical Bases of Analytical Chemistry

binim Gepyni aknaparTanislpy skoHe mudpranasipy/adopmaruzanus u
uupposuszanus oopasosanus/ Informatization and Digitalization of
Education




1 cemectp / 1 cemectp / 1 semester

gan atayb1 / EEﬁg‘;l}“:I?ﬁgfﬂHK TEOPETHYECKHUE OCHOBBI THEORETICAL FOUNDATIONS
a“Me“"Ba““/eName of XAMVAHGIE TEQPHSLILIK COBPEMEHHOM OF MODEM INORGANIC CHEM-

AHCIHILTHHDI H HEOPITAHMYECKON XUMHH ISTRY

the discipline HET'I3JIEPI

AKaJIeMUKAIIBIK KPEIUT
caHbl, OakpUIay TYpi /
KommuectBo
aKaJIeMHYCCKUX
KpenuToB, hopma
kouTpoist / Number of
academic loans, form of
control

4 AKaJICMHUAJIBIK KPEAUT, CMTHXAH

4 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

4 academic credits, exam

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

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

IToctpexBu3uThHI /
Postrequisite

Moceleniepi, aHATUTUKAIBIK XUMUSHBIH
TaHAaIManbl OeNiMIepi, OpPTraHUKAaIbIK

XHUMHHU, I/136paHHI>I€ IrJ1aBbl aHAJIUTHYC-
CKoOit XHUMMHU, (bI/I3I/IKO'XI/IMI/I‘-IeCKI/Ie npo-

selected
chemistry,

chapters  of
physical and

analytical
chemical

XUMHUSHBIH ~ TaHJaIMalbl  OeJiMiepi, | IiecChl OKpYXarolien cpebl, n3dpanueie | processes of the environment, selected
KOpIIaFaH OpPTaHBIH (PU3MKa-XUMHUAJIBIK | TJIaBbl OPTaHUYECKON XUMUU chapters of organic chemistry
npoiecTepi

OKy MakcaTbl MEH Makcartsr: Kazipri ke3zeri | Llenb: yrmyOneHHoe m3yudeHume HekoTo- | Purpose: in-depth study of some areas of

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

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

PBIX HAINpPaBIEHUH COBPEMEHHON HEOp-
ranuyeckon xumuu. Ilpu wnsyyenum
JTUCIUTUTMHBI  00ydJaronuecs mpuoope-
TAlOT  JONOJHUTEIbHBIE 3HAHHUA O
CTPYKTypE€ BEIIECTB C KBAaHTOBOXUMHU-
YeCKUX MO3ULUH, MEXaHU3MaX 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

anajzbpl, KOMIUIEKCTI KOCBUIBICTAP/BIH | CKHUX MPOIECCOB, paccMaTpuBaroT cTpo- | mechanisms of reactions of complex
KYPBUIBICHI MEH peakuus | eHue ¥ MEXaHU3MBI peakuuii komruieke- | and other compounds
MEXaHU3M/IEPiH KapacThIpaibl HBIX H JIp. COCJIMHECHUIT

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




Pesynbrar 00yueHus /
Learning outcome

XUMUSAIAFBl  3€PTTEYMIH  aKTyasbIi
TEOPUSIIBIK ~ JKOHE  AKCIIEPUMEHTTIK
OarpITTapBIH OlIe/i

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

SKCIIEPUMEHTTIK dICTepl Typaibl OuTiMi
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 mpouecTepal
3epTTey  JKOHE  TYCIHAIpY  YUIH
’KapaTbUIBICTAHY-FBUIBIMIBIK ouTiMi
YIITACTBIPA/bl, OHBI FBUIBIMU-3EPTTEY
YKYMBICTApPbIH OpBIHJIAY /1A KOHE
OKBITYIIBLIBIK KBI3METIH/IE
HanmagaHaabl

CJIEIOBAaHU B COBPEMEHHON TEOPETH-
YECKOM M JKCIEPUMEHTAIILHOW HEOopra-
HUYECKON XUMUHU

2. 3HaeT coBpeMeHHbIE WH(OPMAIIMOH-
Hble, AHAUTHYECKHE U DSKCIEpUMEH-
TaJbHBIE METOJBl PEUICHUS COBPEMEH-
HBIX MPOOJEM HEOPraHUYECKON XUMUU
Y UCIIOJIB3YET UX B UCCIEAOBAHUIX
3.1lenenanpaBieHHO cobupaer,
CHUCTEMAaTHU3UPYET U aHAIU3ZHPYET JIU-
TEepaTypHble JaHHbIE TI0 TEMaTHUKe
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 IS TENTbHOCTH

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

CoBpemeHHbIe TIPOOIEMbl HEOpraHHye-
CKOM Xumuu. TeopeTuyeckrue KOHIEeMN-
UM, JIeXKallue B OCHOBE HEOpraHuye-
CKOW XUMHH, B TOM 4YHCJE KBAaHTOBO-
MEXaHUYECKUH TOJX0J K ONHCAHUIO
CTPOCHHUSI aTOMOB W MOJIEKYJI, Pa3JIny-
HbIE€ MOJIENTU XUMHUYECKOH CBS3H, TEOPHS
KHUCIOT M OCHOBAaHUH, OKHUCIHUTEIBHO-
BOCCTaHOBUTEINIbHBIE Tporiecchl. Cucre-
MaTHYecKas XHUMMsl 3JIEeMEeHTOB. 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.

7




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, JKUJIKOE 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 MeIarormyeckux 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

4 akaIeMUSIIBIK KPEIUT, EMTUXaH

4 AKaJICMUYCCKUX KPECAUTOB, SK3aMCH

4 academic credits, exam

[TpepexBusuttep / BakanaBpuaTThiH Oeiiopranukanbik, | Kypcel Heopranwueckoi, ananutuye- | 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 XMMUHU, GUBUKO-XUMHUYECKUE TPO-

selected
chemistry,

chapters  of
physical and

analytical
chemical

8




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: mM3ydeHUE COBPEMEHHBIX IIOIXO-
JIOB K PAacCMOTPEHHUIO CTPYKTYpbl H
CBOMCTB BCIICCTB, MCXAaHHU3MOB XHUMMU-
YEeCKHUX MpoLeccoB. M3ydeHue nucuu-
IUTMHBI 1a€T BO3MOXHOCTH 00ydYarolie-
MyCsl YIIIyOUTh 3HAaHUS MO HEKOTOPBIM
OCHOBHBIM 3aKOHaM M TCOPHSAM OOMICH
XUMUHU (TEOPUU CTPOCHMS aTomMa M MO-
JEKyJl, MEePUOJMYECKOMY 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 HAIIPABIICHUAX HCCIIEI0BA-
HUW B COBPEMEHHOW TEOPETHUYECKOU U
AKCIEPUMEHTAIBHON XUMUHU

2. 3HaeT COBpeMEHHble MH(pOPMALUOH-
HbIE, AHATUTUYECKHE U
JKCIIEPUMEHTAJIBHBIE METOIbI PELLICHUS
COBPEMEHHBIX MPOOIIEM 001IIel XUMUHU U

UCIONB3YET HUX B  NPAKTUYECKOU
JeSITEIIbHOCTH
3.IlenenanpaBieHHO cobupaer,

CUCTEeMATH3UPYET U aHATH3UPYET JINTe-
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  KaJIbl
XUMHASHBIH METOHOJIOTHSIIBIK
acmeKTuIepl, OJapAblH  XUMHUKTEPi

KociOM JalbIHIAyHdaFrbl peli  Typajibl
Oimimi O6ap

4. Bnageer: npeACTaBICHUAMU O CUCTe-
Mme

(byHIaMEHTAIBHBIX XUMHUYECKUX MOHS-
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 HayuyHbI YpOBEHb yde-
HUH O CTPOEHUM aTOMa, XMMHUYECKOH
CBS3U M CTPOCHMM MOJIEKys. Peakunu-
OHHasi CHOCOOHOCTh BEUIECTB B KHC-
JIOTHO-OCHOBHBIX U OKHCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX IIpOLIECCaX,  CO-
BPEMEHHAss MHTEPHpETAlMs IMEePpUOANY-
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
Pa3pa6orunk / Develop- | Xumus FUTBIMAAPHI KaHAWAATHI, KaH/IMIaT Mearorn4eckux Hayk, acco- | Lecturer, Master of Chemistry

er KaybIMJIACTBIPBUIFaH podeccop [IMUPOBAHHBIN Mpodeccop

ITon araysr1 /

HaumeHnoBanue OU3UKAJIBIK XUMUSAHBIH, COBPEMEHHBIE IMTPOBJEMBI MODEM PROBLEMS OF PHYSI-
mucumnabel / Name of 3AMAHAYU MOCEJIEJIEPI OUBNYECKOUN XUMUU CAL CHEMISTRY

the discipline

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

5 akaeMUsIIBIK KPEIUT, EMTUXaH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam
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[IpepexBuzuTTEp /
[TpepexBU3UTHI /
Prerequisite

3amaHayn OeHOpraHUKaIbIK XHUMHUSHBIH
TEOPUSIIBIK HETI3Jepi, aHAIMTUKAIBIK
XUMUSHBIH ~ TaHJZaJIMalbl  Oenimuaepi,
OpPTaHHWKAIBIK XUMUSHBIH TaHIaTMaJIbI
OesiMJiepi, KOpIIaFaH OPTaHbIH (U3HKa-
XUMUSUIBIK TTPOIECTEPi

TeopeTnyeckre OCHOBBI COBPEMEHHOM
HEOPraHUYeCKOW XUMHUU, H3OpaHHbBIC
IJIaBbl aHAJUTHUYECKON XUMUU, U30paH-
HbIE TIJIaBbl OPraHUYeCKOW XUMUH,
(bu3UKO-XUMHUYECKHE MIPOLIECCHI
OKPYKaIOIIEH 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

[ToctpexBusutTep /
[TocTpexBU3UTHI /
Postrequisite

AHanmu3iH U3MKa-XUMHSUIIBIK 9IicTepi
(mapaJiiens oH), 3epTTey MPaKTUKACHI

®OU3UKO-XUMUYECKHE METOJIbI aHalIn3a
(mapasmienbHo), HCCIe0BaTENIbCKas
NPaKTHUKA

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

Oky MakcaTbl MEH
MiHzaeTTepi / YueOHas
uenb u 3a1auun / Learning
Goal and Objectives

Makcatel:  (QUBMKAIBIK  XHMHUSHBIH
JaMYBIHBIH Ka3ipri Ke3ieri Kyl TypaJibl
TYCiHIK Oepy, OHBIH KelOip OarpITTapbiH
3aTTap MEH XKyheaep KYPBUIBICHI KOHE
KacHeTTepl TYPFhIChIHAH 3epTTey. [lonmai
OKY MarmucTpaHTKa XUMHSLUTBIK
TEPMOJIMHAMHKA, KaTall3 XOHE OHBIH
MeXaHU3MIEPI, JNEKTPOIHUTTED
epiTIHALIepl  Teopuschl  OoibIHIIA
OUTIMIH TepeHJeTyTre MYMKIHJIIK Oepei

Ilenp: nmarte mHpencTaBICHUE O COBpE-
MEHHOM COCTOSIHUM pa3BUTUA (usnye-
CKOM XMMHHM U M3YYUTh HEKOTOpHIE €€
HaIlpaBJCHUsl C MO3ULUNA CTPYKTYPbl U
CBOICTB BEIIECTB M cucTeM. M3yueHue
JUCLUIUIMHBI 1a€T BO3MOKHOCTb Maru-
CTpPaHTy YIJIyOUTh 3HAHHUS MO XUMHYE-
CKOM TEpMOJHMHAMUKE, KaTallu3y U €€
MEXaHU3MaX, YYEHHMIO O pPacTBOpax
AIEKTPOJIUTOB

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

[Touniy
CUIIATTaMAacChl
/KpaTkoe onucanue
muctururael/ discipline
summary

KBICKAIlla

Kyiienepai TEPMOAMHAMMKAIIBIK
cuIarTay 3aHAapbIH Kasipri
uHTepnpetanusiaay. Kartamuz Typuepi.
I'omoreni, reTepOreH Il KaTajaus.
dazaapainslk KaTajus3.
['eTeponuTHKaIBIK JKOHE
TOMOJIMTUKAJIBIK peakuusnapaa

OackapynbiH TuiMIl Tocimaepi. Kaszipri
3aMaHFbl KO3Kapac MEXaHHU3Mre OiTiM
AJICKTPOJIUTTEP.  XUMHSUIBIK  ©3apa
opeKeTTecy AJEKTPOJIUT epiTiHALIepi
TYPAKTBUIBIFBIHBIH ~ HETI3T1  [apThI

CoBpeMeHHasl MHTEpHpeTanus 3aKOHOB
TEPMOJUHAMHYECKOTO OIMCAaHUSl CHU-
creM. Bwuael katammza. ['OMOreHHBIH,
reTeporeHHbl  Karanu3. MexdazHblil
Katanu3.  O¢pdeKkTuBHBIE  CIOCOOBI
yIpaBieHUs! B T€TEPOIUTHUYECKUX U TO-
MOJIUTHYECKUX peakuusx. CoBpemeH-
HbI€ BO33pEHHUSI HA MEXaHHU3M 00pa3oBa-
HUSl PacTBOPOB DJIEKTPOJIUTOB. XHUMHU-
YECKOE B3aMMOJECHCTBHE KaK OCHOBHOE
YCIIOBUE  YCTOMYMBOCTH  pPacTBOPOB
IIEKTPOJINTOB. MeToapl penicHust pas-

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-
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perinne.Konnanpicrarsl Mmacca
3aHBIHBIH ~TEHJAEYl Heri3iHAe Teme-
TEeHIIKTI memry omicrepi. ['ecca 3aHbI
Herizinge Ky#l QyHKIusceH ecentey

HOBECHSl Ha OCHOBE YpPaBHEHHS 3aKOHA
JEHCTBYIOIIMUX Macc. Meronbl pacuera
(GYyHKLIUH COCTOSIHMSA HAa OCHOBE 3aKOHA
I'ecca. Ilommanexrposutsl. Ilpumene-

ing masses. Methods for calculating
state functions based on the Hess law.
Polyelectrolytes. Application of the the-
ory of strong electrolytes for polyelec-

amicTepi. [TOaMAACKTPOIUTEIL. | HHE TEOPHU CHIIBHBIX JIEKTPOIUTOB s | trolytes.

[TONMMAIIEKTPOIUTTED ~ YHOIH  KYIITI | TOJHAJIEKTPOIUTOB.

SJIEKTPOJIUTTEP TEOPHUSICHIH KOJIIaHYy.
OKBITY/IBIH HOTHKECI / 1 Kasipri  ke3meri  ¢wusukansik | 1 HMmeer npencrasienuss o Hauboiee | 1 has an idea about most relevant
PesysbraT 00yueHus / XMUMHUSIaFbl  3€PTTEYAIH  aKTyasbJi | akTyaJbHBIX HalpaBJeHUsX uccienoBa- | areas of research in modern theoretical
Learning outcome TEOPHSUTBIK ~ JKOHE  OKCIEPUMEHTTIK | HUH B and

OarpITTapbIH OlIe/i

2 ®usuKajblK XUMHUSHBIH 3aMaHayH
MocesieNiepiH  IIeMIyIiH aKIapaTThIK,
AHATU3IIK J)KOHE AKCTIEPUMEHTTIK
omictepi Typaibel Oiumimi  Oap  KoHe
onapIpl ©3 TPAKTUKAJBIK KBI3METiH/IE
naiganaHabl

3 3epTTeneTiH CYpaKTbIH TaKbIpbIObI
OOMBIHIIIA oneou MOTIMETTepl
MaKcaTThl TYpAe >KMHAWIbI, *KyHeneiai
KOHE Tangan el (mepuoAThI
OacbulbIMAapMEH, MOHOTrpadusIapMeH
XKOHE T.0. )KYMBIC)

4  AnpplHraH  OUTIMII  TalJauabl,
MarucTpiiK JUCCePTAlMAChl TAaKbIPHIObI
OOMBIHIIA  JKYMBIC  ICTE€ylE€  OHBI
naiiianany KeHiHAE KOPBITBHIHBLIAP
JKacam bl

COBPEMEHHOM TEOPETUYECKON U
AKCIIEPUMEHTAJIbHOW (PU3UUECKON Xu-
MU

2 3HaeT W WCIOJIb3YeT B MPAKTHIECKOM
JeSITeIbHOCTH COBpPEMEHHbIe Hpopma-
LIHOHHBIEC, AHAJTUTUYECKUE U DKCIIEPHU-
MEHTAJIBHBIE METOJBl PEIIEHUs] COBpE-
MEHHBIX MPoOIeM PU3NUECKON XUMUN

3 LlenenampaBieHHO coOupaeT U aHa-
JU3HUPYET JINTEpaTypHbIE JaHHBIE 10
TEeMaTHKe M3ydaeMoro Bormpoca (pabota
C E€pUOJMYECKMMH H3JaHUSIMH, MOHO-
rpadusiMu u ap.)

4 AHanu3upyeT NOJyuYE€HHbIE 3HAHUS,
JienaeT  HeoOXOAMMBbIE  BBIBOABI 00
HCIIOJIb30BaHUU UX NpU paboTe HaJ Te-
MOH MarucTepCcKoOu auccepranuu

experimental physical chemistry

2 Knows and uses modern technologies
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

Kypactoipymsi /
Paspadorumk /

Developer

Tayp0aeBa I'yibxan YpMmaHTaeBHa,
XUMHS FBUIBIMJIApbl KaHIUAATHI,
KaybIMIACTBIPBUIFaH TIpodeccop

Tayp6aeBa I'ynbxan YpmaHTaeBHa,
KaHJUJaT eAaroruyeckux HaykK, acco-
[IUUPOBAHHBIN TTpodeccop

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

OPI'AHUKAJIBIK XUMUAHbIH
TAHIAJIMAJIBI BOJIIM/EPI

N3bPAHHBIE I'/IABBI
OPIAHUYECKOMW XUMUH

SELECTED CHAPTERS OF OR-
GANIC CHEMISTRY

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

5 akaJIeMUSUTBIK KPEIUT, EMTHUXaH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

ITpepexBusurrep /
[IpepexBU3UTHI /
Prerequisite

OpPTaHMKAJIBIK XHUMHS JKOHE OHMOJIOIHS,
KNIl JKOHE aAHAIIMTHUKAIBIK XUMUS,
OHoJOoTHUs MOHIEPI

KypC OpraHM4ecKoi XMMHUU U OMOJIOTHH,
TEOPETHUYECKHUE OCHOBBI HEOPTaHHYe-
CKOM XMMHH, KaUeCTBEHHBIM M KOJIMYe-
CTBEHHBI aHalIW3 W OHOJOTHYECKHUE

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

chemistry and

JIIUCIATUTUHBI disciplines
[TocTpexBusutTep / OMOXMUMUSI, KOpIIaFaH OpPTa XUMHSICHI, buoxumusi, xumuueckas TtexHosorus, | Biochemistry, chemical technology,
[TocTpexBU3UTHI / Gbusroorus xoHe 6acka OMONOTHSUIBIK | XUMHUsL OKpY»Karomied cpemsl, dhusnoino- | environmental chemistry, physiology,

Postrequisite

HOHJEp

TUA U APYTruc IUCHUIIJINHBI.

and other disciplines.

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

Xorapel HbICAaHJAphl  OPraHUKAJBIK
KOCBUTBICTAp/1aH KYpBUIFaH
MaTepUaIbIK QJIEMHIH alxyaH TYpPILIiri
MEH  KYpHAeJIUIri  Typajabl  JIyphIC
TYCIHIKTEpi KAJIBIIITACTBIPY,
MarucTpaHTTapAbl  Kazipri  3aMaHFbl
npobiemMagapMeH, OIICTEPMEH KOHE
OpTraHUKaJBIK XUMHSHBIH

6aFBITTapLIMeH TAHBICTBIPY.

CdopmupoBaTh npaBUiIbHbIE MPEICTaB-
JIEHUST O MHOTOOOpasw W CIO0XXHOCTU
MaTepUuaIbHOTO MHpA, BBICIINE (OPMBI
KOTOPOTO MOCTPOECHBI U3 OPraHUYECKUX
COEMHEHUH, MMO3HAKOMHUTh MAaruCTpPaH-
TOB C COBPEMEHHBIMHU MPOOIEeMaMH, Me-
TOJAMHU W HaIPABJICHUSMHU OpraHuye-
CKOIl 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.

OKBITYIBIH HOTHXKECT /
PesynpraT 00yueHus /
Learning outcome

1 - opraHuKadbIK XUMHSHBIH HET13T1
Oemimaepi OOMBIHIIA TYNKUTIKTI Olmimi

0ap;

1 - umeer 0a30BBIE 3HAHUS IO OCHOB-
HBIM pa3/ieliaM OPraHMYeCKON XUMUU;
2 - NOHUMATh OCHOBHBIE 3aKOHBI U TEO-

1 - has basic knowledge in the main are-
as of organic chemistry;
2 - understand the basic laws and theo-
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2 —OpraHuKaJblK XHUMHSHBIH HET13r1

3aH1aphbl MEH TEOPHSTIAPBIHBIH
MarbIHACKIH TYCiHe/l, OJIapbIH
HETi3iHAEC 3aT KACHETTEpiHIH OHBIH

KYPBUIBICBIHA TOYEJAUIITIH, XUMUSIIBIK
MPOLECTEPIH JKYPY 3aHIBUIBIKTAPBIH
TYCIHIIpE aJlajibl;

3 - purocodusTbIK OiTiM Herizaepi Oap,

aTar aiiTKaH[a, TaOUFH
KYOBUIBICTApJBIH ~ JaMyblH  JKaJIIIbI
KOpPCeTEeTIH  JUaJIeKTUKAa  3aHJapblH
XUMMUSIIBIK KYOBbLIBICTap YIIiH
naiianana ananel,

45 - TeopusUIbIK OUTIMII  CaHIBIK

ecenTep IIbIFapyJa MKOHE XUMUSIIBIK
AKCIEPUMEHT OpbIHJAyAa NakjgasaHa
anapl;

6,7 - XHAMHIBIK
YUBIMAACTBIPY,

AKCIIEPUMEHTTI
OTKi3y KOHE
HOTYOKEIIEPiH Tanuay, XAMMSIIIBIK
3aTTapMeH  KayilCi3OiKk  TeXHUKAChl
epexenepine colikec *KyMbIC icTei Oy
JaFIpLUIaph 6ap;

pUH OpPraHUYeCKOW XHMHH, Ha OCHOBE
KOTOPBIX CTPOSITCS 3aBHCUMOCTHU
CBOMCTB BEIIECTBA OT €ro CTPOCHWS,
3aKOHOB IPOIIECCOB XMMHUYECKUX TIPO-
1IECCOB;

3 - CyIIeCTBYIOT OCHOBBI (hr10copcKoro
BOCIIUTAHHSI, B YaCTHOCTH, MOKHO HC-
[10JIb30BaTh JHAJIEKTUYECKUE 3aKOHBI,
00001Iarone pa3BUTUE SIBICHUN IPH-
POJIBI ISl XAMUYECKHX SIBJICHHIA,

4,5 - TeopeTUYECKHWE 3HAHUSA MOTYT
OBITh WCIIOJB30BAHBI JUISI TPOBEICHHUS
KOJIMYECTBECHHBIX PAacYeTOB U IIPOBEIC-
HUSI XUMHYECKUX IKCTICPUMEHTOB;

6,7 - opraHu3anusi XUMMHYECKHUX JKCIIe-
PUMEHTOB, TIPOBEJCHWE W aHAJIHU3 pe-
3yJlbTaTOB, YMEHUE paboTaTh B COOT-
BETCTBUU C TIPAaBUJIAMHU XHMHUYECKOU
0€30ITacCHOCTH;

8 - UMeTh BO3MOXHOCTh TTOMCKa U 00pa-
OOTKM XUMHUYECKOW HHPOpMaLUU U3
Pa3TMYHBIX UCTOYHUKOB

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 - XUMHAIBIK aKMmaparTel JPTYpPJIi

Ke3JepleH  i3gey  JKOHE  OHuey

Kabierrepi 6ap
[ToHHIH KbICKAIIA Opranukanslk ~ XUMHUSHBIH  Herisri | CucTemarusanusi OCHOBHBIX TMOHATHH, | Systematization of basic concepts, con-
cunarramacel / Kpatkoe | yFIMAApbIH, KOHIICTIMSJIAPHIH JKOHE | KOHIIEMIIMA MW TeopHii opranuveckoii | cepts and theories of organic chemistry.

OIMMCaHUEC AUCIUIIIINHBI /
Discipline Summary

TeOpUsIapbIH KyHeney. OpraHukaibikK
XUMHSHBIH KJIACCHKAIIBIK €H MaHBI3]IbI
CHUHTCTHUKAJIBIK pCaKknusIapbIHbIH
KanmpliamMa — KepiHicli.  OpraHuKabiK

xumun. OO0OIIEHHOE Tpe/ICTaBICHHE
KJIJaCCMYeCKUX HauboJyiee Ba)KHBIX CHH-
TETUYECKUX PEaKUUH OpraHuYeCcKOou
XuMuH. bruonornyeckas pojb opraHuye-

A generalized representation of the clas-
sic most important synthetic reactions of
organic chemistry. The biological role
of organic compounds, their participa-
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KOCBUIBICTAP/IBIH, ~ OMOJIOTHSUIBIK PO,
OJIap IbIH OMOJIOTHUSUTBIK
KYPBUIBIMAAPIBIH KYPBLTYBl MEH JKYMBIC
icreyine Katbicybl. OpraHuKablK CUHTE3
OHIMJIEPIHIH KEH KOJJIAHBUTYbIHA >KOHE
TEXHHMKAJIBIK, TYPMBICTBIK JKOHE
M€eIUIIMHATIBIK MaKcaTTarbl JKaHa
OpPTaHMKAIBIK MaTepHaliap/a ocim Keje
JKaTKaH KaXETTUTIKTepre OalJaHbICThI
OPTaHHWKAIBIK  XHMHSHBIH  MaHBI3bI,
COHJIali-aK aHyap >KOHE OCIMJIIK TeKTeC
OpraHu3MACPIIH TIPIIUTITIHCT]
OpTraHUKAJIBIK ~peaKIUsUIapIbIH  POiH
AHBIKTAUTBIH. CHHTETHKAIBIK OpraHu-
KaJdblK XUMMSHBIH KJIACCHKaIbIK, aca
MaHBI3/1bl peaKLUsIIapbl TYpaJibl TYCIHIK

CKMX COCIMHECHHH, WX ydJacTHe B 0Opa-
30BaHUM M (PYHKIMOHUPOBAHUH OHOIIO-
THYECKUX CTPYKTYp. 3HAUYCHHE OpraHu-
YeCKOW XUMHH B CBSI3U C IIUPOKHM
MPUMEHEHHUEM TMPOAYKIIMH OpTraHHYe-
CKOTO CHHTE3a W BO3PACTAIONIUMH II0-
TPEOHOCTSIMH B HOBBIX OPraHUYECKHX
MaTepuagax TeXHUIECKOro, OBITOBOTO H
MEOULMHCKOIO0 Ha3HAUYeHMs, a TaKxKe
ONPEAENISIONIEN POJIBI0 OPraHUYECKUX
peakMii B JKU3HEACATEIHHOCTH Opra-
HU3MOB JKMBOTHOTO W PACTHTEILHOTO
npoucxoxacHus. OO0OOIICHHBIE, T10-
CTPOCHHBIC HA €IUHBIX IPHUHIIAIAX,
MpPEICTaBICHHUS 0 KJIACCHYECKHX,
HanOoJIee BAXKHBIX PEAKIUSIX CHHTCTH-
YECKOW OPraHUYeCKON XUMUH.

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.

Kypactoipymsi / AbabikanukoBa Kasumam AxatoBHa, | AGabikaiunkoa Kaaumam AxatoBua, | Gubenko Maxim Andreevich, Senior
Pa3pa6orunk / Develop- | Xumus FeUIBIMIAPHI KaHAUAATHI, KaHU1aT XUMAYECKUX HayK, OICHT, Lecturer, Master of Chemistry
er JIOTIEHT, podeccop npodeccop
ITon araysr1 /
Hanmenopanue OPTAHUKAIBIK MEXAHU3MbI OPTAHUUECKUX | ORGANIC REACTION MECHA-
pucoumaunel / Name of PEAKRIIMTAPABIH PEAKITUHA NISMS
MILIH] MEXAHW3MIEPI
the discipline

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

5 akaJaeMHUSIIBIK KpCauT, CMTHUXAH

5 aKaJeMHUYECKUX KpCAUTOB, 5K3aMCH

5 academic credits, exam
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ITpepexBusurrep /
[TpepexBU3UTHI /
Prerequisite

OpPTaHHMKAJIBIK XHUMHS JKOHE OHOJIOTHS,
JKQIIBL JKOHE AaHAIMTHUKAIBIK XHUMUS,
OMOJIOTHS TTIOHAEP1

OpraHWYecKas XUMHUS U  OHOJIOrus,
o0masgs ©  aHaJWTHYeCKas  XUMHS,
ouosorus

organic chemistry and biology, General
and analytical chemistry, biology

[TocTpexBusutTep /
[MocrpexBusutsr /
Postrequisite

OMOXUMHUS, KOPIIIaFaH OpTa XUMUSICHI,
(bu3HOoIOTHSI J)KOHE 0acKa OMOIOTHSIIBIK
TIOHICP

OMOXMMMSI, XUMUS OKPY>KaIOILEH Cpebl,
dbuznonorust U Apyrue OHOIOTHYECKHE
JUCIUIINHBI

biochemistry, environmental chemistry,
physiology, and other biological
disciplines

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

OpTYpAi TYPAETi peakuusuiapAblH OTy
MEXaHH3MI MEH HETI3Ti 3aHIbLUIBIKTAPhI
Typaibl TYCIHIKTEpHl KaJbIITACTHIPY,
KOCBUIBICTAP/IBIH HET13T1 KJIACTapbIH Ty
ToCcUIepl, COHBIMEH KaTap OKOJIOTus,
TaOMFATTBl KOpFAy KOHE TaOWUFaTTHI
TUIMJII Taianany Mocelnenepi Typalibl
TYCIHIKTEpP/Il KAJIBITACThIPY

dbopMHUpOBaHHE  TPEACTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX "
MEXaHM3MaX TMPOTEKAHHs Pa3IUYHBIX
TUTIOB PEaKIUi, CIOCOOOB TOTyYCHUS
OCHOBHBIX KJIACCOB COEIUHEHHM, a Tak
K€ TPEJACTaBICHHWS O  IpodieMax
DKOJIOTMH,  OXPaHbl  MPUPOABI |
paIMOHATBHOTO  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 OumiMal  (TyciHIKTEpAl,
uaesnapabl, TeopusuiapAsl) TYCIHIIpeai
KOHE TYCIHIIpEeAl, XMMHS JaMYybIHbIH
QNIeMJIIK TEH/ICHIUSIApbIH KOHE
Ka3zakcTaHHBIH ~ XUMHUS  FBUIBIMBIHBIH
KETICTIKTEPIH OlTel;

2- HAKThl OKY TOHI KOHTEKCTIHJIE KOHE
MOYJIb TISHJEPIHIH ©63apa OpPEeKETTECTIT]
npolenypacbiHia 3epTTEYAIH FBUIBIMU

omicTepl MEH TOCUIIEpiH KOJJAaHYbI
ITOPATMICH/TI; XUMHSITBIK
KYOBUIBICTap/IbIH XUMUSUTBIK
3aHIBUIBIKTApPl MEH MeXaHU3MJEPiH

Oimeni >koHe anraH OimimMzaepiH OimiM
Oepy mporeciHae KoJgaHaabl. bimim
Oepy KyHeciHne TYIFaHbl JAMBITY YIIH

1 - oObsicHSIET U UHTEPHPETUPYET MpE-
METHOE 3HaHue (MOHATHUS, UIEH, Teo-
pHUM), 3HAET MUPOBBIE TEHIEHIUHU pa3-
BUTHUSI XMMHUHU U JOCTHXKEHHS] XUMHYE-
ckoi Haykn Kazaxcrana;

2 -alTOPUTMHU3UPOBAHHO TIPE/ICTABIISCT
UCIIOJIb30BaHUE HAY4YHBIX METONOB M
IIPUEMOB HCCIIEJIOBAaHUS B KOHTEKCTE
KOHKPETHOW y4eOHOW AWCIUIUIMHBI U B
MpOUEaypaxX B3aWMOJICUCTBUS TUCIIH-
IIJIMH MOJYJISI; 3HAET XUMHYECKHE
3aKOHOMEPHOCTH M MEXaHW3Mbl XUMHU-
YECKHMX SIBJICHUM W IPUMEHSET IOIY-
YeHHBIE 3HAHHUA B 00pa30BaTEILHOM
npouecce. [loHMMaeT 3HaueHUE XUMU-
YeCKUX KOMIETEHUMH MJI1 pPa3BUTHS

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-
nisms of chemical phenomena and ap-
plies the knowledge gained in the edu-
cational process. Understands the im-
portance of chemical competencies for
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XUMUSJIBIK ~ KY3BIPETTUTIKTIH ~ MOHIH
TYCiHEe1;

3 -OKBITBUIATBIH TIOHICPIIH FBUIBIMH
cayiaJapbIHbIH TEOPUSITAPHI MeH

uiesyIaphl HETi31H1e TEXHOJIOTHSIIAp MEH
OHJIIPICTEPIIH OPTYPJi canajapbIHIAFbI
JKarIainapabplH TaOMFaThIH TYCIHIIpei,
COHJIal-aK opTYpii cebemn-cargapibiK
OaiijlaHpICTap  TypaJibl  aKIaparThl
JIOJIEII JKOHE HET13/1 TYPAE YChIHABI;

4 -Kazipri 3aMaHFbI OHTIpIC
TEXHOJIOTHSUIAPBIHBIH ~ €PEKIICTIKTePiH
OJIap IbIH Ka3aKCTaH IbIK KOFaM/Ibl
MOICpHU3AIUSAIIAY IaFbI peui

TYPFBICBIHAH TalIalIbl;

5 —XuMHS FBUIBIMBIH JAMBITYJIBIH O
TYpAl camamapbl MeH OaFbITTapbIHIAFbI
TYPJI1 YKaFaaiIapabl TalaauIbl;

OH6 -XUMUSIBIK o0BeKTiIepIi
3epTTeYIIH opTypii TYPJEpiHIH
CTpATerwsIChIH J3IpJeiii KOHE HaKThI
npobyieManapsl Tanjaay YILIiH
oMliCHAMaHbI TaHJAY bl HET13ei i,

7 -HaKThl XUMHUSJIBIK TPOOJIEeMaHbI
Oaramaiiibl, BIKTUMAI  TOyeKeIAepi
eckepe OTBIPHITI, OHBIH namy
MEPCIIeKTHBACHIH Ko0allail anajabl KOHE
KOFaMJIa, OHBIH IIIiHJE KOciOM KoraMja
Jaybl JKarIanmapasl Iernry
OarapiamMaliapbiH 93ipyeyre KaoiiaeTTi;
8- XUMHSAHBIH op TYpil cajanapblHaa
3epTTey KoOajmay KbI3METIH JKy3ere

JUYHOCTH B CHUCTEME 00pa30BaHuUs;

3 - OOBsICHAET NPUPOAY CHUTyalUUd B
pa3iauyuHbIX chepax TEeXHOJOTHH U Mpo-
M3BOJICTB Ha OCHOBE COJICpKAHHUS TEO-
puil U WA HaydHBIX cep U3ydaeMbIX
JUCHIUIUIMH, a TakkKe apryMEHTHPOBaH-
HO ¥ OOOCHOBAHHO IMPEACTABISET WH-
dopMannio O pPa3TUYHBIX HPUIHHHO-
CJIEJICTBEHHBIX CBS3SIX;

4 - aHAM3HUPYET OCOOCHHOCTH TEXHOJIO-
Ul  COBPEMEHHOI'O TMPOU3BOJACTBA B
KOHTEKCTE HMX pPOJIM B MOACPHHU3AINH
Ka3aXCTaHCKOTO O0IIeCTBa;

5 — aHANMM3HUPYET pa3IUYHbIC CUTYyaI[MU
B Pa3HbIX cdepax U HalpaBJICHUSIX pa3-
BUTHS XUMHUYECKOW HAYKH;

6 - paspabaThIBaeT CTpaTETWH pPa3HBIX
TUIIOB UCCIIEIOBAaHUA XUMHUYECKUX 00B-
eKTOB MOOOCHOBBIBae€T BBIOOpP METOJ0-
JOTHH JUIs aHaliM3a KOHKPETHBIX MpPO-
onem;

7 - OLEHMBAET KOHKPETHYI XHMHYe-
CKYI0 TIpO0JIeMy, CIIOCOOEH TTPOEKTHPO-
BaTBIIEPCIIEKTUBBI €€ Pa3BUTHUA C yde-
TOM BO3MOYKHBIX PHCKOB M pa3padatbl-
BaTh INPOrPaMMbl peIIeHUs KOH(IMKT-
HBIX CUTyalluil BOOIIECTBE, B TOM YHUCIIE
B IIPO(hEeCCHOHATIEHOM COIITYME;

8 - OCyIIEeCTBISET HCCIIENOBATEIBCKYIO
MPOEKTHYIO JIEATEIbHOCTh B Pa3HBIX
cdepax XUMHHU, CIIOCOOCH TeHEPHPOBATh
€CTECTBEHHO-HAYYHbIC 3HAHUS, MPE3CH-

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;

8 - carries out research project activities
in various fields of chemistry, is capa-
ble of generating natural-scientific
knowledge, presenting it, correctly ex-
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acelpajibl, TAOWFU-FBUIBIMH  OlTIMII
reHepanusiiayra, ojJapbl TaHBICTHIPYFa,
JIYphIC ~ OLnmipyre JKOHE  MaHBI3IbI
Mmocesnenep — OoifplHmIA  ©3  MIKIpiH
JIOJICIIZICH OTBIPBIN KOpFayFa KaOiJIeTTi.

TOBaTh MX, KOPPEKTHO BBIpaXKaTh U ap-
TYMEHTUPOBAHHO  OTCTauBaTb  C€OO-
CTBEHHOE MHEHHME II0 BOIpOCaM, HMe-
IOIIMM 3HaYHMOCTb.

pressing and arguing for its own opin-
ion on issues of importance

[TonniH KbICKAIIa
cunarramacel / KpaTkoe
OIMMCAaHUEC NUCIUIIIINHBI /
Discipline Summary

Heri3ri AJIEKTPOHIBIK acepiep:
UHAYKTUBTi, ©pic ocepi, KYITacy,
nramajaH TBIC KymTacy.
OpbinOacapiapbeIHbIH dCepPIEPiH CaHIbIK
Oaranay KOHE peaKLHUsIIbIK
KaO11eTTuTikTi Ooimkay. AnudaTHKaIbIK
Karapaa HyKIeoQHIbIl — anMacTeIpy.
SN1 JKoHE SN2  mexaHusmzepi.
['eTepoIuTHKAIBIK AIIMMUHUPIICYTIH
mexanusmzaepi: E1, E2 sxone Elcb. Xom
HiCTI KaTapaarbl HYKJIeOo(P b1
alMacTeIpy. XoWI WICTI KyHenepaeri
anekTpopuibal  anmacteipy.  Ecemik
OaiimaHbicTap OoMbIHIIIA
anekTpomibaik  Koceuty.  C=ecenik
OaiimaHbIic  Typalibl  HYKJICO(DHIbJIK
KOCBLTY. DTepudUKaIus peakusChIHbIH
Mexanu3mi. EpkiH pagukanabl amma-
CTBIPY PEAKITUSIIAPEI.

OCHOBHBIE AJIEKTPOHHBIE YPPEKTHI: UH-
IYKTUBHBIA, 3((EKT Mos, compsoke-
HUe, cBepxcorpspkeHne. KomndecTBeH-
Has olleHKa 3P QEeKTOB 3amecTuTeNell u
IPOTHO3UPOBAaHUE PEAKIIMOHHOM CIIO-
cobnoctu. HykneodpmibHoe 3amemnienne
B anudaTuyeckoM psgy. MexaHu3Mbl
SN1 u SN2. MexaHu3Mbl T€TE€pOIUTH-
geckoro snuMmuHuposanusa: El, E2 u
Elcb. HykneodunsHoe 3amernieHue B
apoOMaTUYECKOM psAny. ONeKTpoduib-
HOE 3aMeIeHHe B apOMAaTHYECKUX CH-
cTeMax. DIeKTpoUIbHOE MPHCOeINHE-
HUE IO KpaTHBIM cBs3siM. Hykneodunis-
Hoe mnpucoequHeHne k C=0O kpaTHOMU
CBsI3U. MeXaHW3M peakluu ATephQHKa-
un. Peakiuu cBOOOIHO-PaIUKAIBHOTO
3aMeIIeHusl.

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.

Kypactoipymisi / AbapikanukoBa Kasumam AxatoBHa, | Adabikaiunkoa Kaaumam AxaroBua, | Gubenko Maxim Andreevich, Senior
Paspa6orumk / Develop- | XxuMust FeUTBIMAAPH! KaHAUIATEHI, KaHIUJaT XUMAYECKUX HAYK, JOLEHT, Lecturer, Master of Chemistry

er JIOLICHT, podeccop npoceccop

ITon aTaysi /

HaumeHnoBanue AHAJIUTUKAJIBIK XUMUSHBIH MN36PAHHBIE I'/TABbI SELECTED CHAPTERS OF ANA-
mucuunauabl / Name of TAHJAJIMAJIbI BOJIMAEPI AHAJIMTUYECKOMN XUMUN LYTICAL CHEMISTRY

the discipline

AKaJeMHUKAIIBIK KPEAUT

5 akaJIeMUSUTBIK KPEIUT, EMTHUXaH

S aKkaJIeMHYECKUX KPEIUTOB, IK3aMEH

5 academic credits, exam

18




caHbl, OakpLIay TYpi /
KosnmuectBo
aKaJIeMUYECKHX
KpenuToB, hopma
kouTpoist / Number of
academic loans, form of
control

ITpepexBusurtep /
[IpepexkBu3uTHI /
Prerequisite

OaxanaBpuaT KYPCBIHBIH
OellopraHMKajbIK XHMHUS, carnablK
aHaJIu3, CaHAbIK AaHaJIu3 XHMU,

(bu3HKaIBIK 3epTTey 9ICTEPI MOHEPI

Heoprannueckass Xumusi, Ka4eCTBEHHBII
aHajin3, KOJWYECTBCHHBLIH  aHaJn3,
MEeTO/Ibl (PU3UYECKOTO MCCIICIOBAHUS U3
Kypca OakanaBpuara

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

undergraduate course

[MoctpexBusutrep / [To- | ®usukansik  xuMusHbIH ~ 3amaHayun | CoBpeMeHHbIe mpoOiembl (usuyeckoit | Modern problems of physical chemistry,

CTPEKBU3HTHI / Maceenepi, aHaIU3IiH ¢busuka- | xumun, (usuko-xumudeckue wmeronasl | physical and chemical methods of

Postrequisite XUMHSUTBIK anicTepi, aHANIM3[IIH | aHalK3a, HMHCTPYMEHTalbHBIe Meronsl | analysis, instrumental methods of
WHCTPYMEHTTIK df1icTepi aHaJM3a analysis

Oky MakcaThl MEH Makcar — xumusuislk Tporectepaid | Llene — ¢opmupoBanue cucremusix | The goal is to form a system of

MiHJeTTepi / YueOHas HETI3r1 3aHIBUIBIKTAPBI Typaibl )Kyhemi | 3HaHUH 0a30BBIX 3aKkoHOMepHocTeil xu- | knowledge of the basic laws of chemical

nenb U 3agaqn / Learning | OimiMaepiH  KadbIITAaCTBIPy — KOHE | MMYECKHX IIPOIecCOB M NaibHeimee | processes and further develop the

Goal and Objectives

MaruCTPaHTTAPIBIH  KAITBIXUMHSITBIK
O171iM JIeHTeiIepiH 01aH 9pl 1aMBITY.
Miungerrepi:

- camajbplK ~ JKOHE CaHJIBIK aHaJH3
KypCTapblHaH aNFa” HET13T1
TYCIHIKTEp/ll TEPEHIETY, KEHEUTY KOHE
JaMBITY;

- aHaJIM3[iH aca MaHBI3Abl XUMHUSIIBIK

pa3BuUTHE OOIIEXUMUYECKOW MOATOTOB-
KM MarucTpaHTa.

3amaun:

- yriyOWuTh, PACHIUPUTH U Pa3BHTh OC-
HOBHBIC TOHSTHS, TOTy4YEHHBIC U3 KYp-
COB KaU4E€CTBEHHOI'0 M KOJIMYECTBEHHOTO
aHaJIn3a;

- 00yunTh HanOoJiee 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

olmicTepiH KoHE oJapasl KOMBbUIFAaH | CKHM METoJaM aHanm3a M BO3MOXHO- | analysis methods and their application
Mocenenepii HIetye KOJIJaHy | CTSIM MX IPUMEHEHHs IpH pelIeHnH 1o- | in solving tasks.
MYMKIHIIUTIKTEpIHE YHpeTYy. CTaBJICHHBIX 3a/1a4.

OKBITYIBIH HOTHXKECI / 1 — peakmus mapTbiHa OaimaHBICTHI | 1 — yMeeT IPUMEHATh TEOPETHUECKUE 1-can apply theoretical knowledge to

Pesynbrar 00yueHus /
Learning outcome

TEOPHSUTBIK OUTIMIEpIH OOIIeKTEPIiH
JKaFJallapelH ~ ecenTeyle  KOoJJaHa

3HAHMS JJI1 PACYETOB COCTOSIHUS YaCTHI]
B 3aBUCUMOCTH OT YCJIOBHI;

calculate the state of particles depending
on the conditions;
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2 — paccuuThiBaeT PH paBHOBECHBIE
KOHIIEHTPAIINU, KOHCTAHThI PABHOBECHS,
JUCCOLIMAIINU, PACTBOPUMOCTHU. KOM-
IIEKCOOOpa30BaHMS;

3 — ymeeT BBIOUpaTh aJeKBaTHBIA METOJT
peuIeHusl KOHKPETHOM XMMHUYECKOM 3a-
Jlauu;

4 — UCTIOB3YET TEOPETUICCKUE 3HAHHUSI
JUTst 000CHOBaHUS BBIOOpA METOJIOB
aHanmm3a

2-calculates pH equilibrium
concentrations, equilibrium constants,
dissociation, solubility. complexations;
3-can choose an appropriate method for
solving a specific chemical problem;
4-uses theoretical knowledge to justify
the choice of analysis methods

[ToHHIH KBICKAIIA
cunartamacel / KpaTtkoe
OMHCaHWE AUCIUTLTUHBI /
Discipline Summary

oimeni;

2 — Teme-TeHMIK KardaibiHmarel PH
KOHIICHTPAIIUSCHIH, Tene-TeHIIK
KOHCTAHTACHIH, IHACCOIAAIUSHEI,
epITIIITIKTI, KOMIUIEKC  TY3LIyiH
€CCIITeH anajpbl;

3 — HaKThl XHUMUSJIBIK ecenTepii
nIemryre  KOJIAWabsl  OmicTepAl  TaHmai
ajapl;

4- TaHJAJIFaH aHajdu3  OJiCcTepiH
Herizaeyzae TEOPHSUTBIK ~ OLTiMIIepiH
KOJIJITaHAa 1Bl

Epitinginepaeri MOHABIK Teme-TEHIIK.
AHaIUTHKAIBIK XAMUSIA
KOJJIAHBIIATBIH ~ HETI3TT  XHUMHSIBIK
teopusutap  MeH  3aHmap.  Cynsl

epiTIHALIEperi TOMOTeH/ I peaKIusiap.
bpencren-Jloypu TEOPUSACHI
TYPFBICBIHAH TUIPOIM3/AlL  KapacThIpy.
Kpimkpuiapik-Herizaik tutpiaey. Cychi3
epiTiHAlIepaeri  MPOTONUTTIK  Teme-
TeHIIK. A3  epuTiH  KOCBUIBICTAp
epITIHIICIHAET] Temne-TeHIIK. TYHIbIpY
PCAKIUSACHIHBIH TPAaBUMETPHsIIA JKOHE

TUTPUMETPHUSAA KOJIJIAaHBLTYHI.
Koopauaanusiisik KOCBUTBICTAp
epiTiHAICIHeT Tere-TeHIK.
KommuekconomeTpusi. TotbIry-
TOTBIKCHI3JITaHy MPOIECTEePIHACTI Tere-
TeHIiK. JKapTeutaii — peaxnusiapabiH
CTaHIAPTTHIK MOTEHIIUAIIaPbIH
ecemnTey. TOTBIFy-TOTBIKCHI3IAHY

HNoHHble paBHOBECHS B pPacTBOpax.
OcCHOBHBIE XHMUYECKHE TEOPUU H
3aKOHBI MIpUMEHSIEMbIE B
aHAJIUTUYECKON XuMuu. ['oMoreHHbIe
peakuuu B BOJAHBIX pacTBOpax. I'mui-
poau3 ¢ TOYKHU 3peHus Teopun bpen-
crena-Jloypu. Kucnorno-ocHoBHOE
tutpoBanue. lIporonmuruueckue pas-
HOBECHsI B HEBOJHBIX pacTBopax. Pas-
HOBECHsI B PAacTBOPAaX MalopacTBOPH-
MbIX coequHeHui. [IpuMmeHenne peax-
WA OCAXKJIEHUS B TpaBUMETPUU U
TUTpUMETpUHU. PaBHOBecus B pacTBo-
pax KOOPAMHAIIMOHHBIX COEAMHEHUMN.
KommnekconomeTpusi. PaBHoBecHs
Ipd  NOPOTEKAHUH  OKHUCIHUTENIbHO-
BOCCTAaHOBUTEJBHBIX IponeccoB. Pac-
YeThl CTAHJAPTHBIX MOTEHLUAJIOB IO-
JTypeaKkuu. OxucnurenpHo-
BOCCTAHOBUTEJIbHBIE  PEAKIUU, HUX

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.
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peaxkuusIapel, OJIapAblH THTPUMETPUIIA
KOJIJAHBLUIYBI, €CENTeyIIepi.

MNPUMCHCHHUEC B TUTPUMCTPHUN U paACUC-
THhI.

KypacTtbipymb / KymaraauneBa bar:kan Mykanosua | JKymaranmesa Bar:xxan Mykanosua, | Gubenko Maxim Andreevich, Senior
Pa3padorunk / npodeccop, XUMHS FBUTBIMIAPbIHBIH npodeccop, KaHIUIAT XUMUYECKIX Lecturer, Master of Chemistry
Developer KaH/IMJIAThI )KOHE JIOLCHT HAYK M JOICHT

IIon aTaysi /

HaumenoBanue AHAJIMTUKAJIBIK XUMHUAHDBIH, TEOPETUYECKHUE OCHOBBI THEORETICAL BASES OF ANA-
pucuumnael / Name of TEOPUSAJIBIK HET'I3/1EPI AHAJIMTUYECKOM XUMUHA LYTICAL CHEMISTRY

the discipline

AKaJIeMUKAIIBIK KPEIUT
canbl, OakpUIay TYpi /
KomnuectBo
aKaJIeMHYCCKUX
KpeauToB, popMa
konTpoJst / Number of
academic loans, form of
control

5 AKaJICMUAJIBIK KPEANUT, CMTUXAH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

[MpepexBusuttep / OakanmaBpuaT KypchiHbIH | Heopranudeckasi Xumusi, KauecTBEHHBIH | Inorganic chemistry, qualitative

[TpepexBu3UTHI / OclOpraHUKaIbIK ~ XHMUS, camaiblK | aHaM3,  KOJMYECTBEHHBIH  aHamu3, | analysis, quantitative analysis, methods

Prerequisite aHaJm3, CaHIBIK aHAJIW3 XUMHs, | MeToJbl pusmyeckoro uccienosanus u3 | of  physical  research  from  the
(U3UKaIBIK 3epTTeY 9JIiCTepl MOH LI Kypca OakajaBpuara undergraduate course

[ToctpexBuzutTep / Oum3ukaNbK ~ XUMHUSHBIH ~ 3amaHayu | CoBpeMeHHbIe mpoOiembl Qusuueckoii | Modern problems of physical chemistry,

[MocTpexBu3UTHI / Moceenepi, aHATN3IiH bus3uka- | xumuu, Qusnko-xummudeckue wmetoxasl | physical and chemical methods of

Postrequisite XUMHUSIIBIK omicrepi, aHATM3/IH | aHAJIM3a, HMHCTpyMEHTalbHbie Meronbl | analysis, instrumental methods of
WHCTPYMEHTTIK dflicTepi aHaJm3a analysis

OKy MakcaTbl MEH Makcar — xumustislK —nporecrepain | Llens — ¢dopmupoBanme cucremnbix | The goal is to form a system of

MiHaeTTepl / YueOHas

HETI3r1 3aHJBUIBIKTapbl TYypaJibl KyHemi

3HaHUU 0a30BBIX 3aKOHOMEPHOCTEH XU-

knowledge of the basic laws of chemical

nens u 3a1a4n / Learning | GimiMaepin KaJIBIITACTBIPY JKOHE | MUYECKUX TIpoleccoB W nanbHeimiero | processes and further development of
Goal and Objectives MaruCTpaHTTapAblH  JKAIIBIXUMUSUIBIK | Pa3BUTHS OOIeXUMHYecKoi moarotos- | General chemical training of
OLTIM JICHreHJIepiH OJIaH 9pi TaMBITY. KU MaruCTpaHTa. undergraduates.
Minperrepi: 3amaun: Tasks:
- canaJblK KOHE CaHABIK AaHaIM3 | - YIIYyOUTh, PacIIMPUTh U pa3BuTh oc- | - t0 deepen, expand and develop the
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KypCTapblHAH aJiFaH HET13r1 TYCIHIKTEepIi
TEPEHICTY, KCHEUTY KOHE NAMBITY;
- aHaJIM3/iH aca MaHbBI3Ibl XUMHUSIIBIK

HOBHBIEC TOHSATHSA, TIOJYYCHHBIC U3 KYyp-
COB Ka4E€CTBECHHOI'0O ¥ KOJIMYCCTBEHHOTO
aHaJIn3a;

basic concepts obtained from the
courses of qualitative and quantitative
analysis;

ONICTEpIH JKOHE OJapjAbl KOWBUIFAaH | - OOy4MTh HamOoJsiee BaXKHbIM xumuye- | - teach the most important chemical
Macesenepai HIEITy /e KOJIJaHy | CKHM METOJaM aHaiu3a u Bo3MokHO- | analysis methods and their application
MYMKIHIIUTIKTEpiHE YHpETYy. CTSM UX NMPUMEHEHUS TP perieHuu mo- | in solving tasks.
CTaBJICHHBIX 33]1a4.
OKBITYIbIH HOTHIKEC] / 1 — rammanraH aHaigM3 ouicTepid | 1 — ucmonb3yeT Teoperuueckue 3Hanus | 1-uses theoretical knowledge to justify
PesysbraT 00yueHus / Heri3aeyne TCOPHSUIBIK ~ OlmiMaepin | mas  obocHoBanus BbIOOpa MeronoB | the choice of methods.;
Learning outcome KOJIJTaHA/IbI; aHaJIM3; 2-has charting skills.
2 — rpadukTepai Kypy JaFablUiapbiH | 2 — BiaaeeT HaBbikamu roctpoenus | 3-evaluates the obtained analysis results
UTepreH; rpaduKoB; and calculates possible errors;

3 — aHaNM3 HOTWXKEJIEpiH Oaraimaiibl
JKOHE KaTeNIKTEP Il €CerTen/Ii;
4 — aHanu3 HOTWXKENepiHe CyHeHin,
FBUIBIMA ~ HETI37CNITCH KOPBITHIHIBLIAP
MEH YCHIHBICTap/IbI KaCaIbl

3 — OlICHHMBAET TOJIYYCHHBIC PE3YJIbTATHI
AHAJIM30B W BbBIYUCIIKIET BO3MOXKHBIC
OIINOKH,

4 — dopmynupyer HaydHO 0OOCHOBAH-
HBIE BBIBOJBI U PEKOMEHIAINH Ha OCHO-
BE Pe3yJbTaTOB aHAJIHM3a

4-formulates scientifically based
conclusions and recommendations based
on the results of the analysis

ITonniH KbICKAIIA
cunarramacel / KpaTtkoe
OMMCaHWE AUCIUTIINHBI /
Discipline Summary

3amMaHayd aHaJIUTUKAIBIK XUMHUSHBIH
TEOPUSJIBIK HEri3fepl JKOHE OJiapbl
MpakTHUKaga KOJJIaHy. AHAIUTUKAIBIK
XAMUSHBIH METOI0IOTHSUTBIK,
Mocernenepi. 3aMaHayd aHATUTUKAJIBIK
XUMUSHBIH KYPBUTBIMBI. AHATATHKAIBIK
XUMHS oficTepi. XUMMSUIBIK aHaTH3I1
KOJJIAHYJIBIH MaHBI3Bl. MOJIEKYISIPIBIK
aHanu3. 3arTapAbl KOHIIEHTPIIEY KOHE
OemyaiH HKaJIITbI MPUHILIUAIITEPI.
Konnentpney JKOHE Oemymig
(GUBUKATBIK JKOHE HETI3TT XHMUSIIBIK
omicrepi. 3amaHayn SMUCCUSIIBIK
CIIEKTPOCKOTHSTHBIH TEOPHSIIBIK

TeopeTnyeckue OCHOBBI COBPEMEHHOMU
AQHAJTUTUYECKON XMMHUH M TIPUMEHEHHUE
HX B MPAKTUYECKOMN AesTeabHOCTH. Me-
TOJOJIOTUYECKUE BOMPOCHl AHAIUTHYE-
ckoil xumuu. CTpPYKTypa COBPEMEHHOM
aHAJNTUYECKONM XuMHH. MeToansl aHa-
JATHYCCKONM XUMHMU. 3HAYCHHE HCIIOJIb-
30BaHMS XMMHYECKOro aHamm3a. Moie-
KyJIspHbId aHanu3. OOIMe MPUHIIHAIIBI
pa3ieneHuss U KOHLIEHTPUPOBAHUS Be-
mecTB. OCHOBHBIE XHMHYECKHE U (H-
3UYECKHE METOJIbl Pa3/ICICHUsI U KOH-
LIEHTpUpOBaHus. TeopeTudyeckue OCHO-
Bbl COBPEMEHHOW SMHUCCHOHHOM CIEK-

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 wusing 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
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HEri3/iepi KoHE OHBIH IPAKTHUKAJIBIK
KOJIJIaHBLTYHI. DNEKTPOMArHUTTIK
COyJICHIH CIHIp1TYI. ATOMIBIK-
abcopOIMANBIK ~ CHEKTPJIIK  aHaJM3.
Macc-CrieKTpOMETPUSIHBIH ~ TCOPHUSIIBIK
Heriznepi. Xpomarorpadusiblk aHaIn3
OMICIHIH TEOPHSUIBIK HETI3/epl KoHE
OHBIH TPAKTUKAIBIK KOJIAHBUTYBL. OP
TYPAl oiCTEeP/AiH XUMUSIIBIK 3epTTEYIIE,
OKBITY YPZICIHIIE KOHE dp TYpJIIi OHIipic
cayiajapbIH/Ia KOJITaHY
MYMKIHIIUTIKTEP.

TPOCKOIIMH M €€ MPAaKTHYECKOe MpUMe-
Henwue. [TornoiieHue 3eKTpOMarHUTHO-
ro M3JTyYCHHS. ATOMHO-
a0CcOpOLIMOHHBIN CIICKTPATBHBIA aHAIH3.
Teopetnyeckue OCHOBBI macc-
criekTpoMeTpuu. TeopeTndeckue OCHO-
Bbl  XpOMArorpa-(puyeckoro  MeToja
aHaJM3a ¥ €ro MPaKTHYECKOe MpUMEHe-
HHe. BO3MOXHOCTH  HCIOJIB30BaHUS
Pa3IndYHbIX METOAOB B XUMHYCCKHUX HUC-
CIIe/IOBaHUAX, B YU€OHOM IpoIlecce U B
Pa3HBIX OTPACIIAX MPOMBIIIJICHHOCTH.

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.

Kypactoipymsi / KymaranueBa Bar:kan Mykanosna | JKymaraamesa bar:kan Mykanoua, | Gubenko Maxim Andreevich, Senior
Paspa6orunk/ Develop- | mpodeccop, XMMuUs FBUTBIMIAPBIHBIH npodeccop, KaHAuIaT XUMUIECKHX Lecturer, Master of Chemistry

er KaH/IM/IaThI )KOHE JIONCHT HayK U JIOIEHT

IIon aTaysi /

HanvenoBanne BLIIIM BEPY AL HMHOOPMATHIAI I INFORMATIZATION AND DIGI-
nennanner / Name of | AKITAPATTAH/BIPY SKOHE LUDPOBUSALUIA TALIZATION OF EDUCATION
the discipline NMUO®PJIAHIABIPY OBPA30OBAHUA

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

5 AKaJICMUAJIBIK KPEAUT, ECMTUXAH

5 AKaJICMUYCCKUX KPCAUTOB, DK3aMCH

5 academic credits, exam

[MpepexBusuttep /

XUMHSHBI OKBITY 9JIICTEMECI,

Meroauka npenogaBanust XuMuu, Mu-

Methods of teaching chemistry,

[TpepexBU3UTHI / Nudopmaruka dopmartuka computer Science

Prerequisite

ITocTpexBusutTep / 3eprrey  mpakTHKacel.  Maructpiik | McciaenoBarenbckas npaktuka. | Research Practice. Scientific-Research
IToctpekBU3UTHI / JFCCEPTaIlUsIHBl OPBIHAAY A6l KaMTHThIH | HayuHo-mccnenoBarensckas — pabora | Work of a Master, Including Writing of
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Postrequisite

MaruCTpaHTTbIH TbUIBIMU-3CPTTCY
JKYMBICHI. He):[ar OTr'MKaJIBIK ITPaKTUKa

MarucTpaHTa, BKJIKOYas BBIIIOJIHEHUE
MarucTepcKoun JUCCEepTALUU.
ITegarornyeckast npakTHKa

Master's Thesis. Pedagogical Practice

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

Maxkcartsr: Oiim Oepyni
aKIrapaTrTaHbslpy MeH
UPIAHIBIPYABIH SJIEMIIIK YpAICTEpiH
OKy 1C-9peKeTiH YHBIMAACTHIPYAAFh
KociOu Oarmap peTiH/e OKBITY
Minnerrep:

- XUMHSHBI OKBITY Ke3iHae Oumimui
KOJJIaHy YIIiH 3aMaHayd aKMapaTThIK
TEXHOJOTHSUIADMEH ~ JKYMBIC  icTey
JAFIplIapblH  MEHIepyll KaMTaMachl3
eTy;

- KOMITBIOTEPITIK TEXHUKaMEH,
OarmapiamMaliblK  KaMTaMachl3 eTyMEH
KOHE OaiinaHbic KypalgapbIMeH
JKYMBICTBIH ~ TEXHHKAIBIK  epexenepi
TypaJibl TYCIHIK Oepy;

- aKaJeMHUSUIBIK JKOHE KociOM opTaja
FBUIBIMH miKipTanacTap/IbH
KOMMYHHKATHBTIK TOKIPUOECIH YChIHY

[lenb: W3YyYUTh MHUPOBBIC TEHICHITUU
nudopmaTuzanuu U udpoBU3aMN 00-
pa3oBaHusi Kak NpodeccCHOHATbHBIC
OPUCHTUPBI B OpraHu3aliu y4eOHOU
JeSITeTbHOCTH

3anauu:

- 00ecreynTh OBIIA/ICHUE HABBIKAMH Pa-
OOTBI C COBPEMEHHBIMH WH(POPMALIUOH-
HBIMH TEXHOJIOTHUSMHU JUIS MPUMEHEHUS
3HaHWI IpH 00yYEHUH XUMHUU;

- JIaTh TMPEJCTaBICHUS O TEXHUYECKHUX
mpaBmiiax paboOThl € KOMIBIOTEPHOI
TEXHHUKOM, MPOTPAMMHBIM OOECTICUCHHU-
€M U CpPEeJICTBAMU CBS3H;

- MPeIOCTaBUTh KOMMYHHUKATHBHYIO
MPAKTUKy Hay4HBIX TUCKYCCHH B aKa-
JEMUYECKON U MpOoQecCHOHaNbHON Ccpe-
ne

Objective: 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;

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

OKBITYIBIH HOTHIKECT /
Pesynbrar oOyuenus /
Learning outcome

1-Ka3aKCTaHIIBIK XHUMHKTEP MEKTEOIHIH
KETICTIKTEp1T ~ MeH  OumiM  Oepyai
mupraHaslpy  KoHE — IH(pOpMAaTTay
KOHTCKCTIHIC XWMHSHBIH JIaMYBIHBIH
QNeMIIIK YPHICTEpiH KOCiOM KbI3METTE
Oleni )KoHe KopCeTe i,

2-KYMBIC OPHBIH YHBIMAACTHIPYFa KOHE
KOMITBEOTEPITIK TEXHUKaMEH,
OarmapiamMalblK  KamMTaMachl3 eTyMeEH
KOHE OaiiyaHpIC KypaJiapbIMeH

1 — 3naer u nmpoernupyer B npodeccuo-
HaJbHYIO JIESITEIbHOCTh MHPOBBIC TEH-
JEHLUA Pa3BUTHSl XUMHH B KOHTEKCTE
[MHUOpMaTH3anus U IudpoBu3amus 00-
pa3oBaHMs W JOCTHXKEHHMM Ka3axCTaH-
CKOM IIKOJIbI XUMHUKOB;

2 — crnoco0OeH opraHu3oBaTh pabouee
MECTO M pPEIINTh OCHOBHBIE TEXHHYE-
CKHE TIPOOJIEMBI, CBSI3aHHBIE C KOMITBIO-
TEPHOW  TEXHUKOW,  MPOrpaMMHBIM

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;
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OallJIaHBICTHI Heri3ri TEXHUKAIBIK
npo0JieManappl menryre KaoiierTi;
3-0imiM Oepyni akmapaTTaHIbIPy >KOHE
mudpraaHaelpy Mocenenepi  OoiibHIIA
MIKipJIepAl  TYKBIPBIMIAHABI  KOHE
JoNenIl OuTdipesni, akaJeMIsUTBIK JKOHE
KociOM opTaja FRUIBIMHU MiKipTajgacTapra
KaTBICA/IbI,

4-cabak MaTepHallblH TYCIHIIPY YIIiH
BUPTYAIIbl XUMISUIBIK SKCIICPUMEHTTI
KOJIJJaHa aJIajIbl;

5- TYpai CTPUMHHTTIK TUIATGOpMAaTapabI
naiianana OTBIPBHIII, OHJIAWH
KypCTap/ibl, cabakTapabl
YUBIMIACTBIPY/IaFbI Opa30BaIUSIIBIK
OpTaHbI aKnmapaTTaHIbIPpy KOHE
U praHaslpy KypalgapblH MEHTEepreH
6 - Word, Excel, PowerPoint
OaFapramMaiapbIMeH KYMBIC iCTEyHiH
MaMaHJaHIBIPBUIFaH JIaF IbIIapbIHA HE;
7 - 3aMaHayu OYITTHI
TEXHOJIOTUSUIADMEH KOHE HEHPOHIIBIK
KENJIEPMEH JKYMBIC 1CTEY JaFJbIChI

00ecTieYeHHEM M CPEIICTBAMH CBSI3H;

3 — GopmMynupyeT U apryMEHTHPOBAHO
BBIpAKAET CYXKIEHHUS IO MpodiieMam
uHpopMaTu3auuu 1 nudpoBU3aLuu 00-
pa3oBaHUsl, YUaCTBYET B HAYYHBIX JIHC-
KYCCHSIX B aKaJIeMUICCKOW M TIpodeccu-
OHAIILHOM CpEJIE;

4 — yMmeeT NPUMEHSTh BUPTYAIbHBIN
XUMHUYECKHI JKCIIEPUMEHT JUIs 00BsiC-
HEHUS MaTepuaa 3aHsTHS,

5 — Biajzieer cpencTBaMu WHGOpPMATH3a-
UM ¥ OU(POBU3ALUN OPa30BaATEIBLHOM
Cpelbl B OpraHHW3allid OHJIAMH KYpPCOB,
3aHATHH C UCTIOJIB30BAHUEM PA3IMIHBIX
CTPUMHUHTOBBIX MIATHOPM

6 — oOmamaer crenUaTM3MPOBAHHBIMU
HaBbIKAMU pabOThl C MpOrpamMMaMu
Word, Excel, PowerPoint;

7 — obnagaer HaBBIKAMHU PabOTHI C CO-
BPEMCHHBIM OOJIAYHBIMH TE€XHOJOTHSIMHU
Y HEHPOHHBIMU CETSIMH;

8 — reHepupyeT HOBBIC HJIEH TIPU pe-
[IEHUH TIPAKTHYECKUX 3a/1a4 B paboTe ¢

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;
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  KOMIIBIOTEPHBIMH  TIPO-
8 - Kazipri 3aMaHFBI MEAArorka KaXeTTi | fpaMMaMu, HEOOXOJUMBIMU COBpPEMEH-
HeT13r1 KOMITHIOTEPJTIK | HOMY TI€/Iarory.
OarnapnamanapMeH JKYMBICTA
NPAaKTUKAIBIK ~ MIHAETTEpAl  HIelry
Ke31He JKaHa uaesapabl
reHepalusIan bl
IToHHIH KBICKAIIIA CaHabIK TEXHOJIOTHUSIIAp kasipri | [ludpoBeie TexHomoruum kak wuHCTpY- | Digital technologies as a tool and envi-

cunarramacel / Kpatkoe

aJlaMHBIH ©MIp CYpy OpTachl JKOHE

MEHT WM Cpe/la CYIIECTBOBAaHHS COBpE-

ronment for the existence of modern
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OIMCAaHNE NUCLUIUINHEI /
Discipline Summary

Kypaibl peTiHae. Y3mikci3 Ourim Oepy
MYMKIHJIKTEpi, JKeke Oiumim  Oepy
OarpiTTapsl. [lemarorrapapl naiibiHIayFa
KOWBUTATHIH kaHa Tanantap: CaHIbIK
cayaTThUIBIK, KOMITBIOTEPITIK
Oarmaprnamanay, i3jey, aKmapar aiMmacy
JaFAbUIAphIH  KOCA ajiFaH/a, CaHIbIK
TEXHOJIOTHSUTAP  apKbUIBI  KOHTEHTTI
KYpY *koHe Konaany Kaoineri. Hudpasik
OimiMm  Oepy  Kydeci  aKmapaTThIK
pecypcTapabt (TUnepKoJUICKIHsLIIAp,
JIEPeKTEepIiH aKMapaTThIK MacCHUBTEI,
OutiM Oepy mopTangapbl, HHTEpHET-
caiiTrap),  TEJICKOMMYHHUKAIHSIIAPIbI
(keminmik xoHe MobOunpai opra, BAK,
Tenenuaap, TereoHus, TEICKOIip KIHE
T.0.), 6ackapy *KyieciH KaMTHIbI

MEHHOro ueynoBeka. Bo3moxkHOCTH He-
MPEPHIBHOTO 00pa30BaHUsl, WHIANBUIY-
aNbHBIX 00Pa30BaTENbHBIX MapIIPYTOB.
HoBsie TpeOoBaHuUs K MOATOTOBKE Te/Ia-
roroB: uudpoBas TrpaMOTHOCTb, CIIO-
COOHOCTBH CO3/1aBaTh U MPUMEHSTH KOH-
TEHT MOCPEICTBOM IU(POBBIX TEXHOJIO-
I'Ui, BKJIIOYasi HABBIKU KOMITBIOTEPHOTO
MpPOrpaMMHUPOBaHUs, TIOMCKA, OOMeHa
uHpopmanuer. Cucrema uUUPPOBOro
o0pa3zoBaHHs BKIIOYaeT B ceOsi MHGOP-
MallMOHHBIE PECYpPCHl  (TUIEPKOJIICK-
1uu, MWH(OOPMALMOHHBIE MAaCCHUBHI JaH-
HBIX, 00pa3oBaTelIbHBIE MOPTAJIbI, WH-
TEepHET-CaiThI), TEJIeKOMMYHUKAIIUN
(ceteBbie W MOOWJIBHBIE  CPEIBbI,
CMMU, teneBunenue, tenedoHus, Temne-
MOCTBI U JIp.), CHCTEMY YTIPABIICHUS.

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.

Kypacroipymisi /
Pa3padorunk / Develop-

er

Tayp6aeBa I'yibxan YpmaHTaeBHa,
XUMHA FbUIBIMAAPbl KAHAUAAThI,
KaybIMJIaCTBIPbUIFaH Mpogeccop

I'y6enko Makcum AHApeeBHY,
CTapUIMi MPEnoIaBaTelb, MarucTp
XAUMHAHU

Gubenko Maxim Andreevich, Senior
Lecturer, Master of Chemistry
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