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Kannovt mooynoep

Koa moayni: BBHF3¥ 1
Moayanb ataybl: bazanbik OutiM
Oepy Heriziepi >KOHE FBUIBIMU
3epTTeynepal YHbIMIACThIPY
IIon arayel: TbulbIM Tapuxsl
MeH (rtocopuschl

IIpepexBu3uTTEpi:
IMocTpexkBU3UTTEPI:
MarucTpaHTTbIH FBUIBIMHU-
3epTTey KYMBICHI

Makcarbi: "FbulbIM  Tapuxsl
MeH  ¢unocopusce"  TOHIH
MEHTepY/IiH MAaKCaThl
IHIbIFaPMaIIbUIBIK oinay
JaFAbUIAPBIH JAMBITY;
FBUIBIMHBIH ~ KaJbIITACybl MeEH
JTaMYBIHBIH HET13T1
KEe3CHIEPIMEH JKOHE  QJIeMIIK
bunocopusITBIK OliMeH,
COHBIMEH KaTap FbUIBIMHBIH
Kazipri QpuiocoQusCbIH 3epTTey
TYPFBICBIHAH 131eyre
OaFpITTaFaH Macenenep
IIeHOEepIMEH TaHbICY.
Kpickama  cumarramachl:
«Fp1pIm TapUXBbI KOHE
¢unocodusace» KypCBhI
FBUIBIMIAP/IbIH TapuxXu
OBOJIIOIHACH ~ MEH  oJjap
KYpaTbIH bunocopusIbIK
nepCcreKTUBaIap bl
3epTTeiai. Kasipri
FBUIBIMHBIH ~ KO3/1epi, OHBIH
QJIeYMETTIK KOHE
WHCTUTYIMOHAJJIBIK
MOHMOTIHJIEpl CHUMATTaJFaH.
Oiinay TIKipuOenepimeH,
TeopHsJIapabl pactay MeH
TepicKe HIBIFapyMEeH, CaHJbIK
KOHE  camalblK  3epTTey
ollicTepiHiH Mmaiija 601ybIMEH
KOHE KOJITaHBUTYBIMEH

OaimaHbICThl (HUITOCODUAIBIK
Macenenep KapacThIPBLUIAIbI
OkbITy HITHIKeJepi: Tapuxu

KOHE bumocoGusITBIK
FBUIBIMJIA, FBUTBIMH-
KapaThUIBICTaHy oficTeMeNepi,
QJICYMETTIK I'YMaHHUTAPJIbIK

Koa moaynsa: ObOOHU 1

HaszBanue MOYJISA: OCHOBBI
0a30BOro oOpa3oBaHUs "
OpraHu3aIus Hay4HBIX
HCCIIeOBaHUI

Ha3Banue qucuuniuusl: Vctopus
u putocopuss HAyKu

IIpepexkBU3UTHI:
ITocTpekBHU3HUTHI: Hayuno-
HcCIea0BaTeNbCKast pabota
MAarucTpaHTa

easn: Ilenbro OCBOCHHUA
JUCIUTUTUHBI «Ucropus u
¢bunocopus  HAyKH»  ABIAIOTCA
pa3BUTHE HABBIKOB TBOPYECKOTO
MBIIIECHHUS; 3HAKOMCTBO c

OCHOBHBIMH 3TallaMi CTAHOBJICHHSI
U pa3BUTUS HAyK M MHPOBOM
¢bunocopckoil MBICIH, a TaKkKe C
Kpyrom mpoOjeM, Ha KOTOpPBIH
OPUEHTHUPOBAH UCCIIEI0BATEIIbCKUI
MOMCK COBpeMEHHOH dunocodun
HaYKH.

Kparkoe ONMHUCAHME: Kypc
«Ucropus u Quiiocodpust Hayku»
uccneayer HUCTOPUYECKYIO
9BOJIIOLIMIO HayK M (uiiocodcekue
NEPCHEKTUBHI, KOTOpblE  OHHU
hopMHUpYIOT. OnuceIBalOTCS
UCTOKM COBPEMEHHOW HayKH, ee
COIIMAIIbHBIC "
WHCTUTYIIMOHATILHBIE  KOHTEKCTHI.
PaccmatpuBarotcst  puitocodpekue
pooIeMBl, CBSI3aHHBIE c
MBICJICHHBIMA  JKCIIEPUMEHTAMH,
MTOJITBEPIKACHUEM "
OIIPOBEP)KEHHEM TEOPHiA,
MPOUCXOXKACHUEM U TIPUMEHEHUEM
KOJMYECTBEHHBIX M KAaYECTBEHHBIX
METOJIOB UCCIIEIOBAHUN.
PesyibTarhl o0y4eHuUs:
AHamM3UpOBaTh W  OCMBICIBATH
peaquy COBPEMEHHOH Teopuu U
MPAaKTHKH Ha OCHOBE HCTOPUU U
¢unocopun HayKu, METOHOJOTHH
€CTEeCTBEHHO-HAYYHOTO,
COLIMOTYMaHUTAPHOT O u
TEXHUYECKOTO 3HAHUS;
@opMupyeMble KOMIETEHIUHN !

Modul code: BBEOR 1
Module name: Basics of basic
education and organization of
research

Name of the discipline:
History and philosophy of
science

Prerequisites:

Postrequisites: Scientific
research work of the master
student

Purpose: The purpose of the
discipline "History and
philosophy of science" is the
development  of  creative
thinking skills; familiarity with
the main stages of formation
and development of Sciences
and world  philosophical
thought, as well as with the
range of problems, which is
focused research search of
modern philosophy of science.
Brief description: The course
"History and Philosophy of
Science" explores the historical
evolution of sciences and the
philosophical perspectives they
form. The origins of modern

science, its  social and
institutional contexts are
described. Philosophical

problems related to thought
experiments, confirmation and
refutation of theories, the

origin and application of
guantitative and qualitative
research methods are
considered.

Learning outcomes:

Analyze and comprehend the
realities of modern theory and
practice on the basis of the
history and philosophy of
science, the methodology of

natural science, socio-
humanitarian and technical
knowledge;

Formed competencies:




KOHE TEXHUKAIBIK Olrimzaep
Heri3iHe Ka3ipri MpaKTUKAIBIK
KOHE  TEOPWJIBIK  JKaFJai bl
caparnray *oHe MarblHajay,
KaasinTacaTbeln
KY3bIpeTTep: oitnay
MOJICHHETIH  MEHIepIreH, TePeH
OlIiMIMEH o3
OMBIHTYKBIPBIMIANTBI,
¢dunocopusHbIH
anmaparTapbiH KOJIIaHabl,
(buI0CcOPUIHBIH YKAITITBI
TEOPHSUIBIK ~ MOcesesepi  MeH
O6acTel  OaFbpITTapbhIHIA  EPKiH
OarapJIaiiipl. AKIaparThIK
KaObu1/1ayFa, Tajjayra,
KUHAKTayFa, MaKcaTThl KOIOFa,
JKOHE JKOJIJIBI TaHayra
KaOLIIeTTI;

CAHATTBIK

BIIAJIETh KYJIbTYPOW MBIILICHUS,

yIIIyOJICHHBIM 3HaHHEM
(bopMyIHpOBaTh U BBIPAKATh CBOU
MBICITH, UCTONB3Ys
KaTeropuabHbIHI ammapar
¢unocopumu, CaMOCTOSITENILHO
OPUECHTHUPOBATHCSI B
00IIETEOPETUUECKUX

dbunmocodckrux npoOsemax,
TJIABHBIX ¢dmtocodpckux
HANpaBJICHUAX, CHOCOOHOCTh K
000011IeHHIO, aHaIN3Y,
BOCIIPUSITHIO UHpOpMaIInH,

MOCTAHOBKE IEJIM M BBIOOpY myTei
JTOCTHKEHUS,

possess a culture of thinking,
in-depth knowledge to
formulate and Express their
thoughts, using the categorical
apparatus ~ of  philosophy,
independently  navigate in
General theoretical
philosophical problems, the
main philosophical directions,
the ability to generalize,
analyze, perceive information,
setting goals and choosing
ways to achieve;

Kon mopyni: BBHI3Y 1
Mopayas araybl:bazanbik Oigim
Oepy Heriziepi >KOHE FBUIBIMU
3epTTeynepal YHbIMIACThIPY
ITon aTaysl: XKorapsl MEKTENTIH
IeJaroruKachl

IIpepexBu3uTTEPI:
ITocTpexBu3uTTEPI:

MaFI/ICTp AHTTBIH, FhIJIbIMU-
3epTTey KYMBICHI

MakcaThbl: Ileqarorukaisik

FBUIBIMHBIH TEOPHSUIBIK OUTIMIH
MEHrepy, nejaroruka OoMbIHIIA

3eprrey JIaFIbLIapbIH
KaJbIITACTEIPY.
Kpickama CHNIATTAMACHI:

Xorapsl O1TIMHIH >KaHAPTHUIFaH

Ma3MYHBI asCBIHIIa OKBITYIBIH
xKaHa onmictepi MEH
TEXHOJIOTUSITAPBIH

KapacTelpajibl. OIeMaiK Ou1iM
O0epy KeHICTITiH >kxoHe boyon
yZAepiciH O1imM Oepyni
TAMBITYIBIH ~ Ka3ipri  3aMaHFbI

CTpaTerusiChl peTiHJIe CHUIATTay.
XKanmer  3UATKEpIiK  AAMBITY
O11iM MEH TopOueMeH
OaiiyIaHBICTBI, TYCIHYLILTIK TEH
aKbLI-0l OpeKeTTepiH JaMBITYFa,

JKarmainael  Tanjgal, SKUHAKTak
J)KOHE HaKTbLIaN oinyre,
MeJaroruKaibIK, oprta,

KOJITAHBICTArbl IITBIHAMBIIBIKKA,

Koa moayns: ObOOHU 1

HaszBanme  moayasi:  OCHOBBI
0a30BOro o0Opa3oBaHUs "
OpraHu3alus Hay4HbIX
HCCIIEN0BAHUMN

Ha3Banme AUCHHUIIMHBI:
[Tenaroruka BeICIIEN IIKOJIBI
IIpepexkBU3UTHI:
IHocTpekBU3HUTHI: Hayuno-
Hccaea0BaTeNbCeKas pabota
MAarucTpaHTa

Heas: Bnagers TeopeTHUYECKUMH
3HAaHUSMM T€JJarOrM4YecKOl HayKw,
c(opMHpOBATH UCCIIEI0BATEIbCKHUE
HaBbIKU T10 IIE1arOTUKE.

Kparkoe onucanme: PaccMoTpeHbl
HOBBIE METOJbl M TEXHOJOTHH
o0y4eHus B KOHTEKCTE
OOHOBJIEHHOT'O coJiepKaHus
BhbICIIEro oOpa3oBaHus. OnucaHue
MHPOBOI'O 00pa30BaTeNLHOTO
MIPOCTPAHCTBA M bOJIOHCKOTO
rporecca KakK COBPEMEHHOM
CTpaTeruu pa3BUTHs O0Opa30BaHMUSL.
Obmee MHTEIIEKTYaJIbHOE
pa3BUTHE HAIMPaBIEHO HA O0yYCHHE
u BOCIIUTaHUE, pa3BUTHE
MOHUMAaHUS U HWHTEJIEKTYaJIbHOU
JESTENBHOCTH, yYMEHHE
aHAJIM3UpOBaTh,  0000mATh |
Pa3bIACHATH CUTYAIHIO,
MeJarornyecKyo cpeny,
CYHIECTBYIOIYKO  p€albHOCTh, a

Modul code: BBEOR 1
Module name: Basics of basic
education and organization of
research

Name of the discipline:
Higher education pedagogy
Prerequisites:

Postrequisites: Scientific
research work of the master
student

Purpose: Examines the latest

teaching methods and
technologies within the
updated content of higher

education. Studies methods of
scientific analysis, forecasting,
planning and management of
the pedagogical process.

Brief  description: New
teaching methods and
technologies are considered in
the context of the updated
content of higher education.
Description of the world
educational space and the
Bologna process as a modern
strategy for the development of
education. General intellectual
development is aimed at
training and education, the
development of understanding
and intellectual activity, the
ability to analyze, generalize




all Kaxer OosraH JKarmaina-
CTaHIIAPTTHI eMec Oimaii Ouryre,
CaJIMaKThI Menrmaepai Oaranan
Oimyre GarbITTaIFaH.

OKpBITY HITHIKeNdepi: — Xumus
canacbliga O0is1iM 6epy KbI3METiH

YHBIMIACTBIPYIBIH 3aMaHayu
omicrepi MEH aKIMapaTThIK
TEXHOJIOTUSIAPBIH KoJIaHa
oiy;

- Kasipri 3amanfbl Tajmantapabl
€CKepe OTBIPBIM, KOFaphl OLIIM
Ooepyai pedopmanayablH ©3€KTi
MOCEJIeNIepiH Tajaay, XUMUSHBI
OKBITYIbIH 3aMaHayu
WHHOBAIMSUTBIK
TEXHOJIOTUSUIAPBIH  MaiijanaHa
OTBIPHITI, MearoruKaJbIK-
TICUXOJIOTHSUTBIK KOHE
olicTeMENK  OlIiM  KelleHiH,
MEJaroTUKAIbIK ~ €HOeK  TeH
3epTTeY  KYMBICBIH  YTHIMJIbI
YHBIMAACTBIPY/IbI ecKepe
OTBIPHIT, OKY MpOLECiH
MOJICTIB/ICY;

KanbinTacatblH Ky3bIpeTTep:
XUMHUSHBIH QiCTEMEIIK
Heri3zepi  MEH  TEOPHSIIBIK
MOceJIeiepiH  OJIapbl  IIENTy/Il
TapuxXd  TYPFbIIaH  Kapayabl
MEHTepPI'eH; XUMUS FHUTBIMBIHBIH
ipremi  TYCIHIKTEpiH  KociOH
KBI3MET cajlachlHIa KOJIJIaHAIbI.
KoramHBIH, JKeKe TYJIFaHbIH
KbI3METI MEH JIaMYBIHBIH HET13T1
3aHJIBUTBIKTAPbIH YFBIHAIBI KOHE
TYCIHE/I;

npu HE0OXOOIUMOCTH -
HECTaHJIapTHOE MBIIILICHUE,
YMEHUE OLICHUBATh IIPaBUIIbHBIC
pelIeHus.

PesyabTarel  o0yuyeHusi: —
I[IpumensaTs COBPEMEHHBIC
METO/AbI o0yuyeHus u

MHPOPMALIMOHHBIE TEXHOJOTUH
opraHusanuu o06pa3oBaTeIbHOUN

NEeATEIbHOCTH B obOmactu
XUMHU;
- MogenupoBath  yueOHBIN

mpouoecc € yde€ToM KOMIIJICKCA
IICHUXOJOTO-IICAAar Oorut4€CKMuXx n

METOJAMYECKUX 3HAaHUH,
panMoOHaIbHOU OopraHusaunuu
nejarorm4eckoro  Tpyaa H
HCCJIEI0BAaTENbCKON paboThl, €
HCIIOJIb30BAHUEM  COBPEMEHHBIX
MHHOBALIMOHHBIX TEXHOJIOTH
o0ydeHust XUMHH, a”Haiu3a
CTEP>KHEBBIX npobiaem
pedopMUpOBaHUS BBICIIIETO
oOpa3zoBaHus c y4eToOM

COBPEMEHHBIX TPeOOBAHUI;
®opmMupyeMble KOMMNETEHINHU:
BJIaJeeT METOH0JIOTUIECKIMU
OCHOBAMH M  TEOPETUYECKUMHU
npobieMamMu XUMUU c
UCTOPUYECKON TOUYKH 3pEHUS Ha UX
pelieHwue; UCTIOJB3yeT
¢byHIaMeHTaJIbHbIE MOHATHUS
XUMHUYECKOM HayKu B 00JacTH
poeCCUOHATILHON JESTEIbHOCTH.
[ToHnMaeT ¥ MOHUMAaeT OCHOBHBIE
3aKOHOMEPHOCTH JIeATETbHOCTH U
pa3BUTHS 00IIECTBA, INYHOCTH;

and explain the situation, the
pedagogical environment, the
existing  reality, and, if
necessary, non-standard
thinking, the ability to evaluate
the right decisions.

Learning outcomes: — Apply
modern teaching methods and
information technologies for

organizing educational
activities in the field of
chemistry;

- To model the educational
process taking into account the
complex of psychological,
pedagogical and
methodological knowledge, the
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analyzing the core
problems of reforming higher
education taking into account
modern requirements;

Formed competencies: has a
historical approach to the
methodological ~ foundations

and theoretical problems of
chemistry,  their  solution;
applies  the  fundamental

concepts of Chemical Science
in the field of professional
activity.  Understands  and
understands the Basic Laws of
activity and development of
society, the individual;

Koxa moayai: BBHF3Y 1

Koa mopyas: ObOOHMU 1

Modul code: BBEOR 1

Monayas atayel: bazaneik Oitiv | HazBanue  momyasi:  OcuoBbsl | Module name: Basics of basic
Oepy Heriziepi >koHE FhUIBIMU | 6230BOTO o0Opa3oBaHUs u | education and organization of
3epTTeyNepi YIHBIMIACTHIPY OpraHu3anus Hay4JHBIX | research

IIon arayer: Ileren  Timi | UccaenoBaHUN Name of the discipline:
(xociOm) Ha3Banmue aucuumInHbL: | Foreign language
IIpepexBu3uTTEpi: WNuoctpanHbiii s3bIk | (professional)
IMocTpekBU3UTTEPI: (mpodeccroHaNTbHBII) Prerequisites:
MarucTpaHTThIH relIbIMU- | [IpepekBU3UTHI: Post  requisites:  Scientific
3epTTEY KYMBICHI IMocTpekBU3UTHI: Hayuno- | research work of the master
Makcarthbl: binim  GepymiH | uccienoBaTenbCKast pabora | student

QIIBIHFBI  CaTBICBIHIA  KOJ | MarkCTpaHTa Purpose: Improving the initial
KETKI3UITeH 111(54) timin | Heas: TloBeimenne wucxomnoro | level of foreign language
MEHrepy/aiH OacTanksl JEHreiiH | ypoBHsA BiaacHus wuHOCTpaHHbIM | proficiency achieved at the
apTTHIPY KOHE | S3BIKOM, JOCTHUTHYTOTO Ha | previous stage of education,




MaruCTPaHTTAPIbIH  IICTEIIIK
CEepIKTECTePMEH KapbIM-KaThIHAC
xKacay Ke3iHje, FBUTBIMH
KYMBICTap bl JaibIHIay

Ke3iHJIe, COHJai-aK OJlaH opi 63
OeriHmIe OUTIM ally YIIIH KociOH
KOHE FBUIBIMU KbI3METTE
QJIeyMETTIK-KOMMYHHUKATUBTIK
MIHJIETTEPAl 11(S3110% YIIiH
KOMMYHHUKATHBTIK
KanpinracaTelH  KY3BIPETTEPTIH
KaKEeTTI JKOHE KETKUTIKTI
JIEHTCHiH MEHTepYyi.

Kbickaia cunarramMachbl:
XanblKapanblK CTaHIapTTapblHA
Coiikec  ImIeTren  TUIHIHZACTI
KOMMYHHKATUBTIK
KY3BIPETTUTIKTI apTTBIPy JKOHE
OCbl  OUTIKTUTIKTI  Oonamak
MarucTpaHHTBIH MOJICHHET
apajblK, KOCIOM JKOHE FBUIBIMU
KbI3METIHE OailIaHpIC KYpasbl
peTiHae malijanaHyra YHpeTy.
[Herennix KapbIM-KaThIHAC
KE31H/e OPTYPJIi canalapblHIaFbl
QJIEyMETTIK-KOMMYHUKATUBTIK
MIHJETTEepAl IIeUly YIUiH, KOHE
Je IIeT Tl apKbUIBl Oomalak
MarucTp akaJeMUsUIbIK OliMre,
KaHa TEXHOJOTHSUIApFa KOHE
3aMaHayH aKmapaTka — KOJ
KETKI3e/Il.

OxbITy HITHXKeJdepi: Tynra
apajbIK KapbIM-KaTbIHACTA,
KOCIOM KOHE FBUIBIMU KBI3METTE
IIET TiJiH UTEPTeHiH KOpPCeTy;
KanasinracaTbein
KY3bIpeTTep: peTiHAe IIeTen
TUIAEPIHOKY, FBUIBIMH, KIC10U
KOHE QJIEYMETTIK-MO/ICHU
KapbIM-KaTbIHAC  cajajlapblHa
OaifmaHplc  Kypallbl  aybI3IIa
JKoHe  oKkasOama  KoJgaHaibl;
MaMaHABIK OOWBIHINIA IIETET
TUTIHAETI TEPMHUHOJIOTHSIIApbl
Oliemi;IeTel TIIIHAE COMIEHl,
Makaianap JTABIHAAY/TBI,
TaHBICTHIPBUIBIMIAD  YKacay/bl,
miKip-caiipicTap KYpPrisyai,
YCBIHBLIFaH JKYMBICTBI
KOpFay/Ibl, OWBIH JOMEKTI opi
allkpIH ~ Jkasz0amma  KEeTKI3Y/i,

NpeabIAYIIeH CTYIIEHH
oOpa3oBaHwsl, u OBJIAJICHUS
MarucTpaHTaMd HEOOXOIUMBIM U
JOCTATOYHBIM yYPOBHEM
KOMMYHUKATHBHOH  KOMIICTCHIIUU
TUIst pelLIcHHs COIHAJIbHO-
KOMMYHHUKATHBHBIX 3aja4 B
npodecCHOHATLHOM H  Hay4YHOU

NESITEeIbHOCTH HpU  OOIIEHHH C
3apyOeXHBIMU TApTHEpPAMH, IIpU
MOJIrOTOBKE HAay4HbIX paboT, a
TaKxe JU1s JlalIbHENIIETO
camM0o00pa3oBaHMsL.

Kparkoe onucanue:

[loBbllIeHHE  KOMMYHUKaTUBHOM
KOMIIETEHIIUM Ha HWHOCTPAHHOM
SA3bIKE B COOTBETCTBHUM  C
MEXIYHapOAHBIMU CTaHAAPTaMHU U
o0yu4eHHE HCIOJIb30BAHUIO 3TOTO

HaBbIKA B KAueCTBE CPEICTBA
oOmIeHUsT B MEXKYJIbTYpHOM,
npodeCCHOHAILHOW ¥ HAy4YHOU
NEeSATeTbHOCTH Oyayiiero
MarucTpaHTa. Jlnss  penieHus
COIIMAJIBHBIX 1 KOMMYHHWKAaTUBHBIX
3aJad = B padiMyHbIX  cepax

MEXKIyHAPOAHBIX OTHOLICHMM, a
TaK)Ke€ IOCPEICTBOM NHOCTPAHHOTO
sI3bIKa  OYAyIIMA MarucTp HuMeeT
JOCTYTI K aKaJeMUYECKUM
3HAaHUAM, HOBBIM TEXHOJJIOTHUAM H
COBpPEMEHHOW MH(pOpMaLIUH.
PesyabTaThl 00yyeHus:

ﬂeMOHCTpI/IpOBaTL 3HaHHEC
HHOCTpPAHHOT'O sA3BbIKa B
MCKIIMYHOCTHOM 06H_ICHI/II/I,

NpopeCCHOHAIBHOW U HAYYHOU
NeSITeNbHOCTH,

®opmupyemMmble KOMIETECHIUH !
WCIIONIb3YeT WHOCTPAHHBIA SI3BIK
KaKk Cp€aCTBO KOMMYHUKallUM B

y4eOHOI, HaY4HOM,
npodecCuoHATBHON u
COLIMOKYJIbTYPHOH cdepax
OOlIeHHs] YCTHO U MHUCHBMEHHO;
BIIa/I€ET MHOSI3BIYHOM
TEPMUHOJIOTUEN 1o
CMELUATbHOCTH; BJIaJieeT
WHOCTPAaHHBIM  SI3BIKOM,  YMEET
TOTOBUTH CTaThH, JienaTh
MIPE3eHTAlM, BECTH AMCKYCCHH,
3alUIIATh PEIOKEHHYIO

and mastering the necessary
and  sufficient level of
communicative competence for
solving social and
communicative tasks in
professional and scientific
activities when communicating
with foreign partners, in the
preparation of scientific papers,
as well as for further self-
education.

Brief description: Improving
the communicative competence
in a foreign language in
accordance with international
standards and teaching the use
of this skill as a means of
communication in the
intercultural, professional and
scientific activities of a future
master's student. To solve
social and communicative
problems in various spheres of
international relations, as well
as through a foreign language,
the future master has access to

academic  knowledge, new
technologies and  modern
information.

Expected result: Demonstrate
knowledge of a foreign
language in  interpersonal
communication,  professional
and scientific activities;

Formed competencies: uses
oral and written means of
communication in the field of

learning, scientific,
professional and socio-cultural
communication; knows
terminology in foreign
languages in the specialty;
speaks  foreign  languages,
prepares articles, makes
presentations, conducts

debates, defends the proposed
work; consistently and clearly
expresses the game, speaks
oral;




aybI3Ia ceieyi ounen;

paboTy; yMeeT Mocie0BaTeNIbHO U
SICHO M3JIaraTh MBICIIH, YCTHO;

Koa moayai: BEHEF3Y 1

Moayas araybl:ba3aneik Oingim
Oepy Heri3aepi XoHE FhUIBIMHU

3epTTeyaepal YibIMAacThIpy

IIon araywbi:

Bbackapy ncuxonorusicel
IIpepexBu3uTTEpI:
IMocTpexkBU3UTTEPI:
MarucTpaHTTbiH FBUIBIMU-
3epTTeY KYMBICHI

MakcaTtbl: Ilegaroruka
FBIJIBIMBIHBIH, TEOPUSIIBIK
OUTiIMIH MEHrepy, IeJaroruka

OOiBIHIIIA 3epTTEy AAFAbUIAPHIH

KAJIBIIITACTBIPY.
KsbicKama cunarramacoi:
backapy

KBI3METIHIH

TICUXOJIOTHSUTBIK
Oackapy

OMICTEpIH,

acCTIeKTIJIepiH  JKOHE
MEH  NEepCOHAIBl  IpIKTEY,
OpHAaJIaCTBhIPY JKOHE aTTecTarTay,
MEHrepyi KEpeK:
KBI3METIHIH
Macesenepi
oepy.
OKbITY HOTHKeJIepi:
backapy  INCHXOJIOTHUSACBIHBIH
HETI3I1 acMeKTUIepiH; Oackapy
OCYIHIH ©31H/IIK
NepCHEeKTUBAIAPbIH YFBIHY
Ka)KeTTUIITH KepceTy
KanabinracatelH Ky3bIpeTTep:

OO¥BIHIIIA

MICUXOJIOTHSICHIHBIH
JaMy 3aHJIBUIBIKTapbIH; O0acKapy
(b YHKIIMOHATABIK
KYPBUIBIMBIH KoHE OacKapyablH

HIeniMAepiH
KaObUI1IayIblH ~ [CUXOJIOTUSIIBIK
Oackapy
e3apa OpeKeTTecyiH, Oacubuiap

Oackapy
THIMJILUIITT
KEHeC

Koa moxynss:OBOOHU 1

Ha3panue  monayasi:  OCHOBBI
06a30BOTO oOpa3oBaHHs u
OpraHHu3aIus HayYHBIX
HUCCIIEIOBAHUN

Ha3Banue AUCHUILINHBI:
[Icuxomnorus ynpaBieHus
IIpepekBU3UTHI:
IMocTpekBU3UTHI: Hayuno-
Hccaea0BaTelbeKast pabota
MarucTpaHTa

Hean: Bnaners TEOpEeTUYECKUMHU
3HAHUAMHM I1€JarOTMYECKON HayKH,
cOopMHUPOBATH HCCIICOBATEILCKUE
HAaBBIKU I10 IIEarOTUKE.

Kparkoe omnucanme: M3yuaer
3aKOHOMEPHOCTH pa3BUTHUSA
[ICUXOJIOTUU yIpaBJICHUS;
(GyHKLIMOHATIbHBIE MEXAHU3MBI
YIPaBICHUS U TICUXOJIOTHYECKUE
METOIbI YIIPaBJICHMUS,
IICUXOJIOTMYECKHE aCIEKThI
HIPUHATHS YIIPaBJICHYECKUX
peuieHuin u YIIpaBICHUS
B3aUMOJIEHCTBUEM, noxoopa,
paccTaHOBKH U aTTecTaluu
PYKOBOIUTENEH M  IEPCOHANA;
KOHCYJBTUPOBaTh IO BOIpPOCaM

3G (GEKTUBHOCTH  yIpaBIEHYECKOH
JeSITeTbHOCTH

PesyiabTarsl o0y4yeHHUA:
JleMoHCTpHpOBaTH 3HAHUS
OCHOBHBIX AaCIIEKTOB ICHUXOJIOTMH
yIpaBJIeHUs; NOTPeOHOCTh B
OCMBICIICHU COOCTBEHHBIX
NIEPCIIEKTUB YIIPaBJIEHYECKOT O
pocrta;

®opmupyemble

Modul code: BBEOR 1
Module name: Basics of basic
education and organization of
research

Name of the discipline:
Psychology of management
Prerequisites:

Post requisites:  Scientific
research work of the master
student

Purpose: Possess theoretical
knowledge of pedagogical
science, develop research skills
in pedagogy.

Brief description:

Studies the regularities of the
development of management
psychology; functional
management mechanisms and
psychological management
methods, psychological aspects
of managerial decision-making
and interaction management,

selection,  placement  and
certification of managers and
personnel; advise on the
effectiveness of managerial
activities

Learning outcomes:

Demonstrate knowledge of the
main aspects of management

psychology; the need to
comprehend their own
prospects  for  managerial
growth

Formed competencies: To
know the main aspects of
management psychology; the

bBackapy MICUXOJIOTUACHIHBIH | KOMMIeTeHIMU: 3HaTh ocHOBHbIe | Need to understand their own
HETi3rl  acmeKTiepiH  Oimy; | acmeKThl ICUXOJOTHU yIpaBieHus; | prospects — for  managerial
0acKapyIIbUIBIK OCYIIH O3IHMIK | MOTPeOHOCTh B OCMBICIECHHH | growth

NepCIIeKTUBATIAPBIH TYCIHY | COOCTBEHHBIX MEpPCIIEKTUB

KaKETTLUIIT] YIIPABJIEHYECKOI0 pOCTa

Koxa moayai: X36M 3 Koa moayasi: AIIXU3 Modul code: APChR 3
Moayas arayesl: Xumusuislk | HazBanme moayasi: Axryansnbie | Module name: Actual
3epTTeyIepIiH ©3€KTi | MpoOIeMBI xumudeckoro | problems of chemistry research
Mocenenepi WCCIIeTOBaHUS Discipline  Names: Modern
ITon araywl: beiiopranukansik | HazBanue AUMCHMILIMHBIL: | problems of inorganic
XUMHUSHBIH 3amanayu | CoBpeMeHHbIe npoOiemsl | chemistry

Macesenepi HEOPTraHUYECKOM xumun | Prerequisites: Theoretical




IIpepexBusuTTEpi:
benopranukanbik XUMHUSHBIH
TEOPHSUIIBIK HET13/1epi
IHocTpexBusurrepi:  JKorapsl

MEKTENTe XUMHSIAaH
HIBIFApy 9JlicTeMect
Makcatbl: 3epTTeyaiH Kazipri
JKarJalbIH JKOHE XUMHUS
FBUIBIMBIHBIH TaHJaJIFaH
caJaJiapbIH/1aFbl COHFBI
KETICTIKTEPII OLTy.

Kbickama CHUMATTAMACKI:
XUMUSJIBIK 3aTTapMEH  KYMBIC
iCTeyliH MHTEIJICKTYAJIIbl JKOHE
AKCIIEPUMEHTTIK JaFIbLIaphl
MEH JaFablUIapblHAa HETi31ereH

CCCIITEP

OeliopraHuKaIbIK XUMHUSHBIH
3aMaHayu TEOPHUSLITBIK
HETI37IepiH  KepceTy,  OJap.Ibl

Hienry oMicTepiH TaHAal >KoHE
€HTi3€ OTBIPBII, Ka3ipri 3aMaHFbI
OeiiopraHUKaJIbIK XUMHUSA
CaJIaCBIHJIAFBl MIHACTTEPII KOO
JaFbLIApbIH  KAJNBIITACTBIPY; -
KOCi0M KBI3METTE TCOPHSIHBI ChIH
TYPFBICBIHAH ~ Tajjgay  JKoHE
JTAMBITY ~ QMIICTEPIH  KOJJaHy.
ITonni OKY Ke3lHe
MarucTpaHTTap KeJecl
acCTeKTUIepAl 3epTTeiIi: Ka3ipri
3aMaHFbl OeilopraHuKaJIbIK
XAMUSHBIH TEOPUSIIBIK,
Heri3zepi, 3aTThlH KYPbUIBICHI
MEH TEepUOATHIK 3aH TYpalbl
3aMaHayW Uiesuiap, aTOM/IBIK-
MOIIEKYJaNlbIK ~ TEOpUs  MEH
epITIHALIep TEOPUSACHI,
XAMHUSIIBIK MPOLIECTEPIIH
CTEXHOMETPHSIIBIK,
KUHETHKAJIBIK JKOHE
TEPMOTUHAMHUKAIIBIK 3aHIaPHI.
OkbITY HOTH:IKeJIepi:
Kotipran MIHJIETTEP 1
11113 7100: omicrepi MEH
KYpaJJapblH TaHJal OTBIPHIIL,
OeiiopraHuKanbIK,
AHAJIUTHKAJIBIK,  KOJIOMITHIK,
(U3HUKAIBIK XUMHS KOHE OLUTiM
oepy TEXHOJIOTHSITAPhI
caJIaCBIHIArbI FBUIBIMU
3epTTeyAiH 3amMaHayu
MoceJiesiepi  MEeH MIHAETTEpiH

IIpepexBu3utbl: TeopeTuyeckue
OCHOBBI HEOPTaHUYECKOW XUMUU
IMocTpekBU3UTHI: Metoauka
pelieHust 3ajad Mo XUMHH B
Bricieit mkone

euas: 3HaTh COBPEMEHHOE
COCTOSIHHE Hccae0BaHUN u
MIOCJICTHUE JIOCTHKCHHUS B
M30paHHBIX 00JACTIX XMMHYECKOM
HayKHU.

Kparkoe onucaHme:
Cdopmuposath HABBIKH
MOCTAHOBKH 3aJad B  00JacTH
COBPEMEHHOMN HEOPraHU4YeCKOn
XUMHH C BBIOOPOM U peanu3aiueit
METO/IOB ux petieHus,
JEMOHCTPUPOBATh  COBPEMEHHBIE
TEOPETUUECKUE OCHOBBI
HEOPraHUYECKOMU XHAMUH,
OCHOBaHHbIE Ha
MHTEJUICKTYaJIbHBIX u

OKCIICPUMCHTAJIBHBIX YMCHUAX U
HaBBbIKax pa60T1)1 C XMMHUYCCKHUMU

BEIIECTBAMHM; -  MCIIOJIb30BaTh
METOABl KPUTUYECKOTO aHaau3a |
pa3BUTHS TeopHii B
PO eCCUOHAIBHON JESTETHHOCTH.
IIpy  uW3yd4eHHH  TUCHMIUIMHBI
MarucTpanTsl  OynyT  W3y4aTh
clleAyIomue ACTIEKTBHI:
TEOPETUIECKHE OCHOBBI
COBPEMEHHOMN HEOPraHUYeCKOU
XVMHH, COBpPEMEHHBIE
MIPECTABICHUS 0 CTPOECHUU
BEIIECTBA W TEPUOTUIECKOM
3aKOHe, aTOMHO-MOJIEKYJISIpHast
TEOpHsT ¥ TEOpUS  PAacTBOPOB,
CTEXHOMETPUYECKHUE,
KHHETHYECKHUE "
TEPMOJIMHAMUYECKHE
3aKOHOMEPHOCTH MIPOTEKAHUS
XUMHUYECKHX MPOIIECCOB
PesyabTarhl o0yueHus:
dopmynupoBaTh COBpPEMEHHBIE
npoOiieMbl M 3aJaud  Hay4yHOTO
UCCIIEI0BaHUS B o0mactu

HEOPraHWYEeCKOM, aHaJIUTUYECKOM,
KOJJIOUJTHOHM, (PU3HUECKON XUMHUU U
o0pa3oBaTeNbHbIX TEXHOJOTUH, C
BEIOOPOM  METOJIOB U CPENCTB
pEIIEHN TOCTABJICHHBIX 3a1a4;
IIpuMEHATb  COBPEMEHHBIE

foundations  of
chemistry

Post requisites: Methods of
solving problems in chemistry
in Higher school/

Purpose: Know the current
state of research and the latest
achievements in selected areas
of chemical science.

Brief description: To form the
skills of setting tasks in the
field of modern inorganic
chemistry with the choice and
implementation of methods for
solving them, to demonstrate
modern theoretical foundations
of inorganic chemistry based
on intellectual and
experimental skills and skills
of working with chemicals; -
use methods of critical analysis
and theory development in
professional activities. When
studying the discipline,
undergraduates will study the
following aspects: theoretical
foundations of modern
inorganic chemistry, modern
ideas about the structure of
matter and the periodic law,
atomic-molecular theory and
theory of solutions,
stoichiometric, kinetic and
thermodynamic  patterns  of
chemical processes

Learning outcomes:
Formulate modern problems
and tasks of scientific research
in the field of inorganic,
analytical, colloidal, physical
chemistry and educational
technologies, with a choice of
methods and means for solving
the tasks set;

inorganic

Apply modern teaching
methods and  information
technologies for organizing
educational activities in the
field of chemistry;

Formed competencies: To
formulate modern problems

and tasks of scientific research




TY)KBIPBIM/IAY;
Xumust  calacelHaa — OLIiM
oepy KBbI3METIH

YUBIMIIACTBIPYIBIH 3aMaHayn
omicTepi MEH aKIMapaTThIK
TEXHOJIOTHSIIAPBIH KOJIJJaHa
oury;

KanbinTacaTtelH Ky3bIpeTTep:
KoiipuFan MiHIETTEpAl ISty
omictepi  MEH  KypajaapblH

TaHJan OTBIPBIIL,
beilopranukaiblk  XUMUS MEH
hinYi oepy

TEXHOJIOTUSUIAPBIHBIH,  Kas3ipri
3aMaHFbI Maceenepi MEH
MiHETTepiH OiTy

XuMug  cajlacBIHIArbl  OUTIM
oepy KBI3METIH
YHBIMAACTBIPYIBIH Kazipri
3aMaHfbl OKBITY OJICTEpl MEH
aKMapaTrThIK TEXHOJOTHSIIAPBIH

MCHICpY

METOBI oOy4eHus u
nH(OPMAIIMOHHBIE TEXHOJIOTAU
OpraHu3aIu’ 00pa3oBaTeIbHOM

NEeSTEIbHOCTH B 00JIACTH XUMUWU;
®opmupyemMble  KOMIETEHIUH:

DopmyJIUpPOBATH COBPEMEHHBIE
mpoOeMbl M 3aJadd  HAYYHOI'O
HCCIEI0BAHUS B obmactu
HEOPTraHUYECKOM XUMUU u

00pa30oBaTEeNbHBIX TEXHOJOTHH, C
BEIOOPOM  METOJIOB W CPEICTB
pelIeHHsI TOCTABJICHHBIX 3a1a4
[TpuMeHsTh COBPEMEHHBIC METObI
oOyuyeHuss ©  HHGOPMAIMOHHBIC
TEXHOJIOTHH OpraHu3aIu
00pa3oBaTeNbHON JIEATETLHOCTH B
00J1aCTH XUMHUH

in the field of inorganic,
chemistry and educational
technologies, with a choice of
methods and means of solving
the tasks

Apply modern teaching
methods and  information
technologies for the
organization of educational
activities in the field of
chemistry

Koa moayai: X30M 3
Moayas araybl: XHUMUSIIBIK

3epTTeyNIepAiH ©3eKTI1
Macenenepi

IIon araysl: belopraHukaibK
XUMHUSTHBIH TaHJIAYJTbI
Tapaynapsl

IIpepexBu3urTepi:

benopranukanbik XUMHUSHBIH
TEOPUSIIBIK HET13]1epi
IHocTpexBusurrepi:  JKorapsl
MEKTEINTE XUMHSJJIaH ecenTep
HIBIFapy 9JlicTeMect

MakcaTbl:  MaructpaHTTapra
OeilopraHUKaIIbIK XUMUS
OolibIHIIIA TEPEH O1imM
KaJIBIIITACTHIPY, XUMHUSITBIK
3aHIbUIBIKTap b TYCIHIIPY,
3aTTapAblH ~ KYPBUIBICEI  MEH
KAaCHeTTEpiH Taljgay, COHAA-aK
OeilopraHUKaIIbIK XUMUS
callaCchlH/Ia FHUIBIMH 3€pTTEYJep
KYPTi3y JaFIbUIapbIH TaMBITY.
Kbickama CHIIATTAMACHI:
Beliopranukaibik XUMHUS
cajacblHJa ©31HIH Kociou
KY3BIPETTUIITIH apTThIPY, *XaHa
OeiiopraHuKanblK  KOCBUIBICTap
TypaJIbl Ka3ipri 3aMaHFbI
aKmapaTThl  TYCIHAIPY  JKOHE

Koa mopyns: AIIXH3
Ha3zpanue moaynasi: AKTyajbHble

poOIeMbI XUMHYECKOT0
UCCIIEIOBaHUS

Ha3Banme AUCHUIIMHBI:
N36pannbie rJ1aBbl

HEOPraHUYECKOU XUMUU
IIpepexkBu3uTbl: Teopernueckue
OCHOBBI HEOPTraHUYECKON XUMUU
IMocTpekBU3UTHI: Metoauka
pelieHns 3amad [0 XHUMHUU B
Beicmeit mkoue

Hean: CdopmupoBatsb y
o0yyaromuxcs yri1yOnéHHbIe
3HaHUSA 110 HEOPTraHWYECKOH XUMHH
u YMEHHUS IIPUMEHSITD
COBPEMEHHBIE TEOPETHYECKUE
KOHIENIMU Ui OOBSICHEHUs
XUMHUYECKHX  3aKOHOMEpPHOCTEM,
aHalnM3a CTPOCHHMS U  CBOMCTB
BEILIECTB, a TAKXKE JUISl TIPOBEICHUS
Hay4YHBIX MCCIIEZIOBaHUM B 001acTH
HEOPraHWYECKON XHUMUHU.

Kparkoe OonUCcaHue:
CdopmupoBathb CIIOCOOHOCTh
MOBBIIIATH CBOIO
po¢eCCHOHATHHYIO

KOMITETEHTHOCTh B obnactu
HEOPraHUYeCKOMl XHUMUH,

WHTEPIPETHPOBaTh M 0000IIATh

Modul code: APChR 3

Module name: Actual
problems of chemistry research
Discipline Names: Selected

chapters of Inorganic
Chemistry
Prerequisites: Theoretical

foundations  of  inorganic
chemistry

Post requisites: Methods of
solving problems in chemistry
in Higher school/

Purpose: The aim of the
course is to develop in students
advanced knowledge  of
inorganic chemistry, the ability
to explain chemical laws,
analyze the structure and
properties of substances, and
conduct scientific research in
the field of inorganic
chemistry.

Brief description: To form the
ability to improve one's
professional competence in the
field of inorganic chemistry, to
interpret and generalize up-to-
date information about new
inorganic ~ compounds,  to
formulate tasks and carry out




KOPBITY, OeilopraHUKaJIbIK
XUMHUS CaJIaChIH/IaFbl
MIHJIETTEPAl TYKBIPBIMIAY JKOHE
FBUIBIMH  3€PTTEYJIEPAl JKy3ere
aceIpy KabiJIeTiH
KaIpITacTeipy. CTexuoMeTpus,
KHHETHKA OHE TePMOJIMHAMUKA

3aHJIBUIBIKTapbIH TYCIHAIPY;
XAMHUSIIBIK KYOBUIBICTap bl
3epTTey JKOHE cUmarTay
OobIHIIIA ITonHiH Heri3Tri
OemimaepiHiH TEOPHSITBIK
TYKBIPBIMIAMAJIAPBIH  KOJIJIAHY,
3aTTapAblH ~ KYPBUIBICHI  MCH
KaCHETTEPIH, XHAMHUSIIBIK
KYOBUIBICTAPIbIH OapbICHIH
Tannaay.

OKBITY HITHKEJIepi:
—Koiliprran MIHJCTTEPi
1S 11371005 omicTepi MEH
KYpaJJapblH TaHJAl OTBIPHIIL,
OciiopraHUKaJIbIK,
AHAJIUTHKAJIIBIK,  KOJIOHMATHIK,
(UBUKATBIK XUMUS JKOHE OLIiM
oepy TEXHOJIOTUSITAPHI
caJIaCBIHIAFbI FBUIBIMU
3epTTeyAiH 3amMaHayu
Mocesesnepi MEH MIHAETTepiH
TYKBIPBIM/IAY;

—XWMHS cajgacelHaa OlaiM
oepy KBbI3METIH
YUBIMIACTBIPYIBIH 3aMaHayu
omicTepi MEH aKIMapaTThIK
TEXHOJIOTHSIIAPBIH KoJIgaHa
oury;

KaabinracarslH Ky3bIpeTTep:
Kolibuiran MiHAeTTEpAl IIEUTy
omictepi  MeH  KypajaapbiH
TaHJan OTBIpBIII,
benopranvkainblk XUMUS MEH

COBpPEMEHHYIO  MH(POpMAIUIO O
HOBBIX HEOPTraHUYECKUX
COCIUHEHUSIX, dbopMynupoBaTh
3a/1aud U OCYILECTBIIATh HAy4YHBIC
HCCIIETOBaHUS B obrnactu
HEOPraHUYECKOU XAMUH.
OOBSCHATD 3aKOHBI
CrexuoMeTpu,  KUHETUKH U
TEPMOANHAMHUKHY; UCIOJIb30BaTh
TEOPETUYECKUE KOHILICTIIINH
OCHOBHBIX Pa3/I€JIOB TUCIMILTUHBI
0 M3YYCHHUIO U  ONHUCAHUIO
XUMHYECKHUX SBJICHUH,
aHAJIN3UPOBATh CTpPOEHUE u
CBOICTBa BEIIECTB, X0l

XUMUYECKUX SIBJIICHUM.
Pe3yabTaTsl 00yueHus:
—DopMyIHpOBaTh  COBPEMEHHBIE
npoGieMbl M 3aJaud  HAy4yHOTO
nccaea0BaHus B obractu
HEOPraHWYECKOM, aHaJIUTUYECKOM,
KOJUIOUJTHOH, (PM3HYECKOM XUMHH H
00pa3oBaTeNbHBIX TEXHOJIOTHH, C
BHIOOPDOM  METOJOB U  CPEACTB
pelieHus OCTaBICHHBIX 3a]1a4;
—IIpumenarTsb COBPEMEHHBIE
METOEI oOyueHust u
nH(pOpMaLIMOHHBIE TEXHOJIOTHH
OpraHu3alu o0pa3oBaTeNnbHOI
NEeSITeNIbHOCTH B 00JIACTH XUMUU;
dopmupyeMble  KOMIETEHIIUM:
dopMynHpoBaTh COBPEMEHHBIE
npoGieMbl M 3aJaud  Hay4yHOTO
HccIea0BaHus B obnactu
HEOPraHUYEeCKOMN XAMUHU u
0o0pa3oBaTeNbHBIX TEXHOJIOTUH, C
BHIOODOM  METOJOB U  CpEACTB
pelIeHust NOCTaBIEHHBIX 3a]1a4

scientific research in the field
of inorganic chemistry. Explain
the laws of stoichiometry,
Kinetics and thermodynamics;
use theoretical concepts of the
main sections of the discipline
for the study and description of
chemical phenomena, analyze
the structure and properties of

substances, the course of
chemical phenomena
Learning outcomes: —

Formulate modern problems
and tasks of scientific research

in the field of inorganic,
analytical, colloidal, physical
chemistry and educational

technologies, with a choice of
methods and means for solving
the tasks set;

—Apply modern teaching

methods and  information
technologies for organizing
educational activities in the
field of chemistry;
Formed competencies: To
formulate modern problems
and tasks of scientific research
in the field of inorganic
chemistry and educational
technologies, with a choice of
methods and means of solving
the tasks

oLTiM oepy

TEXHOJIOTUSIIaPbIHBIH Kazipri

3aMaHfbl ~ MaceJenepl  MeH

MiHAETTepiH OiTy

Koa monyui: 30T 2 Konx monyns: CTII 2 Modul code: MTT 2

Moayas araybl: 3amanayu | HazBanue moxayJasi: | Module  name:  Modern
OKBITY TEXHOJIOTHSLJIAPBI CoBpeMeHHbBIE TexHoJorum | teaching technology

ITon araysi: JKorapsl MekTenTe | mpenoaaBaHus Discipline Names: Methods of
XUMUSHBI OKBITY 9JTiICTEMECI Ha3Banmue aucouIMubl: | teaching chemistry in higher

IIpepexBusurTepi: XUMHSIHBI
OKBITY 9f1icTepi
IlocTpexBusurrepi:  JKorapsl

Meroauka npenojaBaHusi XUMUU B
BBICIIIEN IIIKOJIE

IIpepekBHU3UTHI: Meronuka

education
Prerequisites: Methods of
teaching chemistry




MEKTENTe XUMHUSAJAH ecenTep
HIBIFapy 9IicTeMect

MakcaTpl:  MarucTpaHTTapra
KOFaphl ~MCKTCNTE XUMUSIHBI
OKBITY onicTeMmeci OoifbIHIIA
Kocion KY3BIpETTEP
KaJIBIITACTBIPY, 3aMaHayd >KOHE
WHHOBAIMSUIBIK ~ OlmiM  Oepy
TEXHOJIOTUSUIAPBIH TYCIHY KOHE
oNlapIbl OKY YACpICIHIE THIMII

KOJIJIaHy, CTYACHTTEPIH
KY3bIpETTEepIH JaMBITyFa >KOHE
OuTiM  camacklH  apTTHIpYyFa
OaFpITTAIFaH HOTYKETT
OKBITY/IbI xobanay KOHE
YUBIMIIACTBIPY JIaF IbLTAPBIH
KaJIBIITACTHIPY.

Kbickama CHUMATTAMACHI:
MaructpaHTTapabl KOFapbl OKY
OpBIHAAPBIH/IA OKy-TopOue
YPZiCiHIH KeTuipyiHe
OaliIaHBICTBl XUMHSIHBI OKBITY
omicreMeciHiH  THIMAI — KaHa
TYpJiepiMEeH TaHBICTHIPY,

oJapApl JKETe MEHIepTy; >KaHa
MHHOBALMSUIBIK TEXHOJIOTUsIap
MEH OJIapAbl XUMHUSHBI OKBITY/a
KOJIJIaHy epeKIIeNiKTepiIMEH
TaHplcThIpy.  JKammbr  OuaimM
oepyni JaMBITYIBIH
CTpPATETHSUIBIK OaFbITTaphl JKOHE
ouTimMrepIiy KY3BIPETTLIITH
KaJIBIITACTHIPYIBIH
MPUHIMIHATBAI JKaHa >KYyHeciH
KypyFa, OutiM Oepy MpoIeCiHIH
HOTHKEILTIITIH KaMTaMachbI3
eTyre OarpITTaIl OKBITA/IbI.
OxpITy HoTHAKesepi: - Kasipri

3aMaHFBl TaJlalTapJbl ECKepe
OTBIPBIN, >KOFaphl OiliM Oepyxai
pedopmanayasiH ©3€KTi
MOCENIEeNIEpiH Tallay, XUMHUSHBI
OKBITYIBIH 3aMaHayu
WHHOBAIHSITBIK

TEXHOJIOTHSUIAPbIH  Tai1ajaHa
OTBIPHITI, MeAaroruKabIK-
TICUXOJIOTHSUTBIK KOHE
omicTeMelik  OUTIM  KeIIeHiH,
MEJaroTUKabIK ~ €HOeK  TeH
3epTTeY  KYMBICBIH  YTHIMJIbI
YHBIMIACTBIPY /B eckepe
OTBIPHIII, OKY IPOIIECiH

MpenoiaBaHus XUMUU
IMocTpekBU3UTHI: MeTtoauka
peleHuss 3aga4y M0 XUMHUHM B
Bricmieit mkose

ean: CdopmupoBathb y

MarucTpaHToOB MpodeccroHalbHbIC
KOMIICTEHIIH B 00JIaCTH METOJUKU
MpernoaBaHusl XUMHH B BBICIICH
IIKOJIe, O00eCleYnB IMOHMMAaHUE
COBPEMEHHBIX W HWHHOBAIlMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA,
yMeHHe J(PQPEKTUBHO MPUMEHSITH
X B y4eOHOM mpoIiecce, a TakKe
MPOEKTHPOBATh U OPraHU30BBLIBATH

pe3yJbTaTUBHOE oOyueHue,
HaIpaBJICHHOE Ha pa3BHUTHE
KOMITETEHITHA CTYACHTOB u
MTOBBIIICHUE KayecTBa
o0OpazoBaHus.

Kparkoe omucanme: O3HaKOMHTH
MarvucTpaHTOB c HOBBIMHU
3¢ PeKTUBHBIMU dhopmamu
METOJMKH OOYYCHUS XUMHH B
CBS3M C  COBEpIICHCTBOBAHHEM

y4e0HO-BOCITUTATEIILHOTO
mporecca B BBICIIMX — y4eOHBIX
3aBEJICHUSX; O3HAKOMUTH c
HOBBIMU MHHOBAI[MOHHBIMHU
TEXHOJIOTUSIMH M OCOOCHHOCTSIMHU
UX TOpUMEHEHHs B  0O0y4YeHUHU
xumun. OOyueHue HampaBJIEHO Ha
CO3JlaHMe MPUHLUUIHNAIBLHO HOBOM
CUCTEMBI (dhopmMupoBaHUs
KOMIIETEH I CTY/IEHTOB U
CTpaTETHYECKUX HaTpaBJICHUN
pa3BuTHs o0mero oOpa3oBaHMA,
o0ecrieueHre  pe3ysIbTaTUBHOCTH
o0pa3oBaTeNpHOro Impolecca
Pe3yabTarsl 00yueHus:

- MonenupoBath yueOHBIH mporecc
C y4eTOM KOMIUIEKCa IICHXOJIOro-
MEarOrMYecKuX U METOJUYECKUX

3HaHUH, panroHaNbHON
OpraHu3aLu NEAAroru4eckoro
TpyAa W HCCIEAO0BATEIbCKOMN
paboThI, C HCII0JIb30BaHUEM
COBpPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTUH ~ OOy4eHuss XHMHH,
aHaJlu3a CTEpPXKHEBBIX MpoOseM
pepopmupoBaHus BBICILIETO
oOpazoBaHus c y4eToM

COBPEMEHHBIX TPEOOBAHMIA;

Post requisites: Methods of
solving problems in chemistry
in Higher school

Purpose: The aim of the
course is to develop in master’s

students professional
competencies in the
methodology  of  teaching

chemistry in higher education,
ensuring an understanding of
modern and innovative
educational technologies and
the ability to apply them
effectively in the learning
process, as well as to design
and organize result-oriented
instruction aimed at developing

students” competencies and
improving the quality of
education.

Brief description: To acquaint
undergraduates  with  new
effective forms of chemistry

teaching methods in
connection with the
improvement of the

educational process in higher
educational institutions; to
acquaint them with new
innovative technologies and
features of their application in
chemistry  teaching. The
training is aimed at creating a
fundamentally new system for
the formation of students'
Formed competencies and
strategic directions for the
development of general
education, ensuring the
effectiveness of the educational
process

Learning outcomes: -To
model the educational process
taking into account the
complex of psychological,
pedagogical and
methodological knowledge, the
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analyzing the core




MOJIENTBIICY;
- Xumus canaceiana Oimim 6epy
KBI3METIH  YHBIMAACTBIPYIBIH
3aMaHayu onicrepi MEH

aKNnapaTThIK TEXHOJOTHSIIAPBIH
KoJ1/1aHa oOiy;

KanbinracatelH Ky3bIpeTTep:
Kazipri 3amaHfbl TalanTapsl
€CKepe OTBIPBII, KOFaphbl OLTIM

- [Tpumenars COBPEMEHHBIE
METO/IbI o0y4YeHHS "
nH(pOpMaLIMOHHbIE TEXHOJIOTHH
OpraHu3aLu o0Opa3oBaTenbHOM
NEeSITeIbHOCTH B 00JIACTH XUMUWU;

dopmupyemMble  KOMIETEHIIUM:
MopenupoBaTh y4eOHBIH IPOIIECC
C Y4ETOM KOMILJIEKCa IICHXO0JIOTO-
MeJarornyeckux M METOAUYECKUX

problems of reforming higher
education taking into account
modern requirements;

- Apply modern teaching
methods and  information
technologies for organizing
educational activities in the
field of chemistry;

Formed competencies: To

Oepyai pedopmanayabiH ©3CKTi | 3HAHUH, panmonanbHo# | model the educational process
MOCEJICIIEPIH Tajaaay, XHMHSHBI | OpraHU3aIHH nemarornyeckoro | taking  into  account  the
OKBITY/IbIH 3amaHayu | Tpyaa M uccienoBatenbckoi | complex  of  psychological,
MHHOBAIHSUTBIK paboTHI, c ucronb3oBanuem | pedagogical and
TEXHOJIOTHSUIAPBIH  TaiilajiaHa | COBPEMEHHBIX uHHOBaIMOHHBIX | Methodological knowledge,
OTBIPBHIII, [eIarOTUKAIIBIK- | TEXHOJIOTMHA — oOydeHHss  xumuw, | rational organization of
TICUX OJIOTUSUTBIK JKOHE | aHaM3a  CTepKHEBBIX  mpobOisiem | pedagogical work and research
omicteMenik  OLTIM  KelleHiH, | peOpMHUpPOBAHHUS BeIciiero | Work, using modern innovative
NearOTUKANBIK ~ €HOEK  MeH | 00pa3oBaHUs c yderom | technologies  for  teaching
3epTTEY JKYMBICBIH  YTBIMJIbI | COBPEMEHHBIX TPEOOBaHHIA chemistry, analysis of core
YHBIMIACTBIPY/IbI ecKepe problems of reforming higher
OTBIPBIIL, OKYy HpPOLIECIH education taking into account
MOJICIIBICY modern requirements

Kox monyi: 30T 2 Kon monyasi: CTII 2 Modul code: MTT 2

Moayab araybl: 3avanayu | HazBanue moayasi: CoBpemennsie | Module name: Modern
OKBITY TEXHOJIOTHsITAPhI TEXHOJIOTHH IIPEIOIaBaHuUs teaching technology

IMon araywl: Xumusuiblk OiniM | HazBanue mucuumaunel: | Discipline  Names:  Modern
OepyniH 3amaHayn wmocenenepi | COBpeMeHHbIC npobiiemsl | problems of chemistry
IMpepexBusurrepi: XUMUSIHBI | XUMUYECKOTO 0Opa30BaHUs education

OKBITY dp1icTepi IIpepexBu3NTHI: Meronuka | Prerequisites:  Methods of
MocTpexBu3utTepi:  JKorapsl | nmpenogaBaHus xumun | teaching chemistry

MekTenTe Xumusgan —ecentep | [locTpeKBH3UTHI: Meroauka | Post requisites: Methods of
HIBIFapy 9JlicTeMeci pemieHuss 3agad  no xumuu B | Solving problems in chemistry
MakcaTbl:  MaructpaHTTapra | Beicmieit mkomne in Higher school

XUMUSUTBIK OiTiM OepymiH e3ekTi | Ledan: Cdopmuposatb y | Purpose: The aim of the
Mocenenepi  MEH ~— XHMHSHBI | MATHCTPAHTOB HoHMMaHue | course is to provide master’s
OKBITY  ONICTEMECIH  TEpeH | aKTyaJbHbBIX npobnem | students with an understanding
TYCIHAIPY,  COHIAi-aKk  OChI | XUMUYecKoro  oOpasoBanust  u | Of current issues in chemical

canajgarbl NeAaroruKajblK JKOHE
3epTTey JdaFAbLIapPbIH TaMBITY.

Kbickama CHIIATTAMACHI:
XUMHSIHBI OKBITY 9/ICTEMECIHIH
©3eKT1 Macesenepin OuniM Oepy
MEKEMEIIEPIH/IC XUMHSIHbBI OKBITY

yAepicinae KOJIJIaHyFa
AUBIHIBIFEI MeH Kacioun
MaWBIHABIFBIHEIH FRUIBIMH HET131
peTiHAe  KapacTbIpalbl  >KOHE
e JaroruKaIbIK KBbI3METKE
KBI3BIFYIIBUTBIKTHI

KaJBIITACTBIPYFa,

e garoruKajibIK oiaymapl,
MeIaroruKaibIK eHOeKT1

METOJIMKH MPENOoJaBaHusl XUMHHU, a
TAKXEC paSBI/ITB IIeJarorut4yeCkoec n
MCCIIeIOBATENILCKOE YMEHUS B ITOU
o0nacTH.

Kparkoe OonHCcaHue:
PaccmarpuBaer aKTyaJbHbIE
poOIeMBI METOAUKH
npenoaaBaHUA XUMHUH KaK H&y‘IHOﬁ
OCHOBBI npogeccuoHaTbHON
II0ATOTOBKH n T'OTOBHOCTHU
UCIIOJIb30BaTh MX B IIpOLECCE
npenoaaBaHUA XUMHUHN B
00pa30BaTEeNbHBIX YUPEKACHUSAX U
HampaBjiecHO Ha (opMUPOBaHHE
UHTEpECa K  NEeAarornyeckoiu

education and the methodology
of teaching chemistry, as well
as to develop their pedagogical
and research skills in this field.
Brief description: Considers
the actual problems of the
methodology  of  teaching
chemistry as the scientific basis
of professional training and
readiness to use them in the
process of teaching chemistry
in educational institutions and
is aimed at forming interest in
pedagogical activity, at
developing pedagogical




YTBIMJIBl YUBIMIIACTHIPY OiTITiH

KOHE XUMHUSTHBI OKBITY
omictemeci OOWBIHIIA 3EPTTEY
KYMBICHIH JaMBITyFa
OarpITTaJIFaH.

OxpITy HoTHAKeNepi: - Kazipri
3aMaHFbl TaJlalTaplIbl ecKepe
OTBIPBII, >KOFaphl OiniM Oepyxai
pedopmanayasiH ©3eKTI1
MOCEJIeNIepiH Tajaay, XUMUSHBI
OKBITYIBIH 3aMaHayu
WHHOBAIHSUTBIK
TEXHOJIOTUSUTAPBIH  Taiij1ajana
OTBIPHITI, MeAaroruKabIK-
TICUX OJIOTUSUTBIK KOHE
omicTeMeNnKk  OUTIM  KeIIeHiH,
NEeIaroruKalibiKk ~ €HOeK  TeH
3epTTEY  KYMBICBIH  YTHIMJIBI
YHBIMAACTBIPYIbI ecKepe
OTBIPBHIII, OKY MPOIIECIH
MOJIEIIBICY;

- Xumus canaceigaa 6imim 6epy
KBI3METIH YUBIMIACTBIPYIBIH
3aMaHayH omicTepi MEH

aKnapaTThIK TEXHOJOTHSIIAPBIH
KoJijaHa Oiy;

KanabinracatelH Ky3bIpeTTep:
XUMUSHBI OKBITYJBIH 3aMaHayu
WHHOBAIMSITBIK
TEXHOJIOTUSIAPBbIH
OTBIPHIII, OKY
MoJieNbel Oury

KoJgaHa
MPOIIECIH

JIEATEIIbHOCTH, Ha
eJarorudeckoro

YMEHHI

pa3BuUTHE
MBILIUICHUS,
palroOHaIBHON
OpraHu3aLu [€aroru4eckoro
TpyZa ¥ MCCIEJOBATENbCKOM
paboThl MO METOJMKE OOydeHUs
XUMUHU
Pe3yabTaThl 00y4eHu: -
MopenupoBaTh y4eOHBIM IPOIIECC
C Y4ETOM KOMILJIEKCa IICHXO0JIOTO-
NEearorMyeckuX M METOANYECKUX
3HaHUM, paluMOHAIBHOU
OpraHu3aluu [Ie1larOrn4ecKoro
TpyJa M HCCIEN0BATEIbCKOU
paboThI, c UCIIO0JIb30BaHUEM
COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTUH  O0y4eHus XHMHH,
aHaJlu3a CTEpPXKHEBBIX IpoOseM
pedopMupOBaHHS BBICIIIETO
o0pa3oBaHus c y4eTOM
COBPEMEHHBIX TPEOOBAHMIA;
- [TpumeHsTH COBpPEMEHHBIE
METO/IbI o0y4YeHHS u
UH(pOpPMalLMOHHbIE TEXHOJIOTUH
OpraHu3aLuu o0Opa3oBaTenbHOM
NeSITeIbHOCTH B 00JIaCTH XUMUU;
®opmupyemMble  KOMIETEHIHH:
MopenupoBaTh y4eOHBIH mpolecc
C Y4EeTOM KOMILJIEKCa IMCHXO0JIOTO-
MEearorMYeckuX M METOIUYECKUX

3HaHUH, panroHaIBHON
OpraHu3aLu NEAAroru4eckoro
TpyAa W HCCIEA0BATEIbCKOMN
paboThI, c MCII0JIb30BaHUEM
COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTUH  OO0y4eHuss XHMHH,
aHaJlu3a CTEPKHEBBIX MpoOieM
pedopmMupoBaHus BBICILIETO
oOpa3oBaHUs c y4eTOM

COBPEMEHHBIX TpeOOBaHUN

thinking, skills of rational
organization of pedagogical
work and research work on the

methodology  of  teaching
chemistry

Learning outcomes: -To
model the educational process
taking into account the
complex of psychological,
pedagogical and

methodological knowledge, the
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analyzing the core
problems of reforming higher
education taking into account
modern requirements;

- Apply modern teaching
methods and  information
technologies for organizing
educational activities in the
field of chemistry;

Formed competencies: To
model the educational process
taking into account the
complex of psychological,
pedagogical and
methodological knowledge,
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analysis of core
problems of reforming higher
education taking into account
modern requirements

Kon mopyani: BBHE3Y 1
Moayas araybl:ba3aneik Oimgim
Oepy Heri3aepi XoHE FhUIBIMU
3epTTeynepal YHbIMIACThIPY
ITon aTaysi: FouibiMu 3epTTeyai
YHBIMAACTBIPY KOHE Kocmapiaay

IIpepexkBu3uTTEPI:
ITocTpexBHU3uTTEPI:
MaructpaHTThIH FBUIBIMU-
3€pTTEY )KYMBICHI

Makcarhbi: byn KYpCTBIH
MaKCaThbl MarucTpaHTTapAbl

Koa monyasi: OBOOHU 1

Ha3panme  moayasi:  OCHOBBI
06a30BOTO oOpazoBaHms "
OpraHHu3aIus HayYHBIX
HUCCIIEIOBAaHUN

Ha3Banue AUCHUILINHBI:
Opranuzanusg ¥ IUJIaHUPOBAHHE
HayYHBIX uccae0BaHuM
IIpepekBHU3HUTHI:
ITocTpekBHU3HUTDI: Hayuyno-
HUCCIIEI0BATENIHLCKAS pabora
MarucTpaHTa

Modul code:BBEOR 1
Module name: Basics of basic
education and organization of
research

Discipline Names:
Organization and planning of
scientific research
Prerequisites:
Post-requisites: Scientific
research work of the master
student

Purpose: the Purpose of this




FBUTBIMH 3epTTeyal
YUBIMAACTBIPYABI  MArucTpPIIiK
JMCCEPTAIUSHBl KOPFall IIBIFY
YIIIH JKacalfaH aHanu3Aepil

cumnarTai ouryre yiupery
Kbickama CHIIATTAMACHI:
3epTTeyaiH  MaKcaTTapbl
OacTtankpl Ke3eHiHEH
3epTTeyre
KOPBITBIH/IbI
JEeHinT1

KapacThIPaJibl;
3epTTeyiepai
FBUTBIMHU-TIPAKTHKAJIBIK
3epTTeyepaiy
OHJIIEy/le  TIXKipube
FBUIBIMH

JaFIbUIAPBIH KATBITITACTHIPAIbI
OKBITY HOTHIKEIepi:

— Kasipri 3amMan¥bl Tamantapisl
€CKepe OTBIPHII, JKOFapbl OUTIM
Oepyni pedopmasiayabiH 63€KTi
MOCEJICNIEPiH Taliay, XUMHUSHBI

OKBITYIBIH 3aMaHayu
WHHOBAIUSIIBIK
TEXHOJIOTHSIIAPbIH  Tai1ajlaHa
OTBIPHIT, IeIarOruKaJIbIK-
IICHXOJIOTHSIIBIK JKOHE
omicTeMelK OuTiM  KEIICHIH,
MearorukajblK  eHOEeK IIeH
3epTTeY JKYMBICBIH  YTHIMJIbI
YUBIMAACTBIPY/IbI eckepe
OTBIPHIT, OKY IpOIECiH
MOJICIIbJIEY;

— O3 OecTiHIIE FHUIBIMH JKOHE

TOXKIPUOETIK-IKCIEPUMEHTTIK
3epTreyiep

xKacay.
KaasinracaTrbiH
KY3bIpeTTep:
oicTEMEIK

XUMUSTHBIH
Heri3nepi  MeH
TEOPHUSITBIK Macelesnepin
ojlapAbpl  WLIENly  KOJJAApbIH
MEHTePreH; XUMHUSI FBITBIMBIHBIH
ipremi  TYCIHIKTepiH  KociOu
KbI3MET cajlachIHJa KOJJIaHAaIbI.
KoraMHBIH, JK€Ke TYJIFaHBbIH

MEH
MIHJETTEpIH AaHBIKTAay/la OHBIH
bacran
HETI3/eNreH
TYKBIPBIMBIHA
JKajmbUIama,
TOJBIKKAH]IBI 3€PTTEY OMICTEPiH
FEUIBIMU
KYprizy  >KoHE

HOTHKEJCPiH

KUHAIT,
YKYMBICTBI
YHBIMIACTBIPY KOHE KOcIapiay

KYPrisy,
3epTTeNeTIiH Mocerne OoMbIHIITA
KOPBITBIHIBLIAP MEH MIEIIiMICD

Hean: Ilensto maHHOTO Kypca
ABJICTCA  HAYYHUTb MArucCTpaHTOB
MIPOBOUTD Hay4yHbIE
WCCIeOBaHUs, YMETh JieJaTh UX
ONMCAaHUSA U aHaU3 MPOeaHHOM
paGOTbI C BbBIXOAOM Ha 3allUTy
MarucTepcKoil Tuccepranuu.

Kpatkoe onucaHue:
PaccmarpuBaet 0000IIICHHEIE,
IMOJIHOMAcCIITaOHEIE METOIUKHU

Hay4YHbIX HCCIIEJJOBAaHUH OT ee
HAYaJbHOTO JTama OIpeaesICHUs
LeJd M 3373y HCCIEAOBAaHUM 10
KOHEYHOI'0 ¢bopmynupoBaHus
BBIBOJIOB HA OCHOBE BBIIIOJHEHHBIX
HCCTIeOBaHUM; dbopmupyer
HaBBIKH OpraHu3aluu u
TUTAHUPOBAHUS HAy4HOH paboTHl,
MpUOOpPETeHUE OIBITa MPOBEICHUS
Hay4HbIX HCCIIeI0BaHUM u
00paboOTKH pPE3yabTaTOB HAy4yHO-
MPAKTUYECKUX MCCIIEJOBAHUM.
PesyabTarel 00yuenus:

— MopenupoBath y4eOHBIN
MpOIleCC C YYEeTOM KOMILIEKCa
MICUXO0JIOTO-TIEarOTHYECKUX u
METOINYECKUX 3HAHWH,
palroHaIbHOU OpraHu3alnu
MeIarOrHYECKOTO Tpyna "
HCCIEeIOBATENbCKON  paboTh, C
WCTIONB30BAaHUEM  COBPEMEHHBIX
MHHOBAIIMOHHBIX TEXHOJIOTU
o0y4eHus XUMHH, aHanu3a
CTEPIKHEBBIX npobieM
pedopmupoBaHus BBICILIETO
o0Opa3oBaHUs c y4eToM

COBPEMEHHBIX TPeOOBaHMIA;

— [IpoBOANTE CAMOCTOSITENTLHO
HAyYHBIE U OIIBITHO-
9KCIIEpPUMEHTAJIbHbIE
uccienoBanus, GopMupoBaTh
BBIBOJIbI M PEILICHHS 10
uccienryeMon npooieme.
®opMupyemMble KOMIETEHIUN:
BIIaJICET  METOJOJIOTUUYECKHUMU
OCHOBAaMH M TEOPETUUYECKUMU
npooaeMamMu XHMHH,
crocodamu 170'¢ pelIeHus;
NpUMeHseT (yHIaMEHTaIbHbBIC
MOHATUS XMUMUYECKOW HAayKHU B
chepe npodecCuOHAITBLHOU
neaTenbHoCcT. [loHumaer wu

course is to teach
undergraduates to  conduct
scientific research, to be able to
make their descriptions and
analysis of the work done with
access to the defense of a
thesis.

Brief description: Considers
generalized, full-scale methods
of research from its initial
stage of determining the
purpose and objectives of
research to the  final
formulation of conclusions
based on the research; forms
the skills of organization and
planning of scientific work, the
acquisition of experience in
research and processing the
results of scientific and
practical research

Learning outcomes:

— To model the educational
process taking into account the
complex of psychological,
pedagogical and
methodological knowledge, the
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analyzing the core
problems of reforming higher
education taking into account
modern requirements;

- Conduct independent
scientific and experimental
research, form conclusions and
solutions on the problem under
study.

Formed competencies: has
methodological ~ foundations
and theoretical problems of

chemistry and ways to solve
them; applies fundamental
concepts of Chemical Science
in the field of professional
activity.  Understands  and
understands the Basic Laws of
activity and development of
society, the individual;




KBbI3METI MEH JaMyBIHBIH HET13T1
3aHJIBUTBIKTAPBIH YFBIHAIBI

IIOHHUMAacCT OCHOBHBIC
3aKOHOMCPHOCTHU [OCATCIbHOCTHU

YKOHE TYCIHE ], u pa3BUTHSA oO11ecTBa,

JTUIHOCTH;
Kox moayai: BEBHF3Y 1 Koa moayns: OBOOHU 1 Modul code: BBEOR 1
Monayas araysi:bazaneik Oiniv | HazBanue  moamyasi:  OcuoBbel | Module name: Basics of basic
Oepy Herizgepi »oHE FBUIBIMH | 6a30BOTO 00pa3oBaHus u | education and organization of
3epTTeyNepai YIHBIMIACTHIPY OpraHHU3anus Hay4JHBIX | research
ITon aTaybl: AKaIeMHUSIIBIK XaT | UCCICIOBAHUI Discipline Names: Academic
IpepekBu3uTTEPI: Ha3zBanmue AUCHHUIIMHBIL: | Writing
IMocTpeKkBU3UTTEPi: AxaneMHyecKoe IICbMO Prerequisites:
MarucTpaHTThIH FplIbIMU- | IIpepeKBU3HTHI: Post-requisites: Scientific
3epPTTEY KYMBICHI IMocTpeKBU3UTDI: Hayuno- | research work of the master
Makcarbi: biniM | nccnemoBaTenbckast pabora | student
aNmynIbUIap/blH ~ KOCiOM  JKOHE | MarkMcTpaHTa Purpose of study: To develop
KOMMYHHUKATHBTIK Ky3biperTepin | Lean: Cdhopmuposatb y | students'  professional  and
KaJIBINTACTRIPY, 3epTTey | oOyuaromuxcs npodeccHoHanbHbIe | communicative  competencies
JKYMBICTAPbIH YUBIMAACTBIPY | U KOMMYHHUKATUBHEBIC | NECESSary for producing
OapbICHIHIA XalbIKapalblK | KOMIIETCHIIMK, HeoOxoaumblie Juis | academic and scientific texts,

TajanTap MEH CTaHaapTTapra
CollkeC  aKaJeMUSJIBIK  JKOHE

FBUTBIMHU MOTIHACP xKazy
JaFAbUIAPBIH IAMBITY.

Kpickama CHIIATTAMACHI:
Kaciou KY3BIPETTUTIKTEeP/Ii
KAJTBIITACTBIPA/IBI KOHE
AHAJIUTUKAJIBIK MOTIHIIK
OpEKETKE OailJIaHBICThI
KOMMYHHUKATHBTIK KY3bIpETTEP/Ii
KCHEUTe/i; FBUTBIMU-3EPTTEY
KbI3METIH yHBIMIACTBIPY

KE31H]Ie XaJIbIKapaJIbIK epexernep
MEH CTaHaapTTapra  colkec
aKaJeMISUTBIK  KOHE  FBUIBIMU
MOTIH/I JKa3y JaFAbUIapHI.

OKbITYy  HITHIKeJdepi: —
Kazipri 3amanfel TajmanTap.ibl
€cKepe OTBIPBII, JKOFaphl OL1IM
oepyai pedopmanaybiH ©3eKTi
MOCeJIeNIepiH Talaay, XUMHUSHBI

OKBITY/IBIH 3aMaHayH
MHHOBAIUSIIBIK

TEXHOJIOTHSUIAPbIH  Tai1ajlaHa
OTBIPBHIII, MeJaroruKaiabIK-
IICUXOJIOTUSIIIBIK JKOHE

olicTeMeNiK OuTM  KeIICHIH,
MEeJarOruKaibIK ~ €HOEeK  IIeH
3epTTeY IKYMBICBIH  YTHIMJIbI

YHBIMAACTBIPYIbI eckepe
OTBIPBIIL, OKYy HPOLIECIH
MOJIETIBACY;

— O3 OeTIHLIE FBUIBIMA KOHE

CO3/1aHUs aKaJeMHUYECKHUX "
HAy4YHBIX TEKCTOB, a TAK)KE OCBOUTH
TIPUHIIHITBI u CTaH/1apThl
MEXIYHAPOJAHOTO aKaJIeMUYECKOTO
MHUChMa, MIPUMEHSIEMbIE npu
opranmzaiii =~ 1 O(OpPMIICHUH
pe3yJIbTaTOB  UCCIIEJOBATEIbCKOMN
JESATEIBHOCTH.

Kparkoe onucanue: ®opmupyer
npodeccuoHaIbHbIE KOMIETEHLIUU
U pacmmpseT KOMMYHUKATHBHBIE

KOMIIETEHITUH, CBsI3aHHBIE c
AHAJIUTUYECKOU TEKCTOBOU
JIeATeIbHOCTBIO; HaBBIKU

HaluCaHUsl  aKaJeMHYeCcKoro |
Hay4HOT'0 TEKCTa B COOTBETCTBHH C
MEXIyHApOAHBIMU TpaBWIaMH U
CTaHJapTaMHU TIpd OpraHU3alMH
HCCIIEN0BATEIbCKOU
NeSITeIbHOCTH.

Pesyabrarel o0yueHus: —
MonenupoBaTh y4eOHBIN Mpolecc
C YYETOM KOMIUIEKCa IICHXO0JIOTO-
MeJarornyeckux M METOAMYECKUX
3HaHUH, paLMOHAIBHOU
OpraHu3au MeAaroru4yeckoro
Tpyda ¥ HUCCIIEJOBATEIbCKON
paboTHI, c HCITOJTh30BaHUEM
COBPEMEHHBIX  MHHOBALIMOHHBIX
TEXHOJOTHM OOyueHuss XuUMHUH,
aHaliM3a CTEPXKHEBBIX IpoOiieM
pedopmupoBaHus BBICITIETO
o0pa3oBaHUs c Y4ETOM

as well as to master
international  standards  of
academic writing used in
organizing and  presenting
research results.

Brief  description:  Forms
professional competencies and
expands communicative
competencies related to
analytical  textual activity;
skills of writing academic and
scientific text in accordance
with international rules and
standards when organizing
research activities.

Learning outcomes: — To
model the educational process
taking into account the
complex of psychological,
pedagogical and
methodological knowledge, the
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analyzing the core
problems of reforming higher
education taking into account
modern requirements;

- Conduct independent
scientific and experimental
research, form conclusions and
solutions on the problem under




TOKIPUOETIK-IKCITIEPUMEHTTIK
3epTTeyiep KYprizy,
3epTTeNeTIH Macesne OOoHbIHIIA
KOPBITBIH/IBIAD MEH MIEHIiMIep
xKacay.

KanbinTacatelH Ky3bIpeTTep:
AKaeMUSIIBIK  JKOHE  FBUIBIMHU

MOTIHIEP1 xKazy MEH
penaKuusiay AaFabluiaphbl;
AKnapaTThl aKaJIEeMUSIBIK

KYpbUIBIMFa call YUBIMIACTBIPY
Kaoineri.

COBPEMEHHBIX TPEOOBAHMIA;

— IIpoBOAUTH CAaMOCTOSITENBLHO
HAayYHBIE U ONBITHO-
SKCIEPUMEHTAIIbHbBIC
uccaeaoBanusi, GOpMHUPOBATH
BBIBOJIbI U PEIICHUS TIO
uccaeayeMon mpoobieme.

dopmupyemMble  KOMIETEHIIUM:
HaBbiku HaAITUCaHU u
pPENaKTHUPOBAHUS  HAYYHBIX U

aKaJEMUYECKUX TEKCTOB; YMEHHE
CTPYKTYpUpOBaTh HH(OpMAIMIO B
COOTBETCTBUM C TpeOOBAHUAMU
aKaJEMHUYECKOr0 KaHpa.

study.

Formed competencies: Skills
in writing and editing academic
and scientific texts; Ability to
organize information following
academic genre conventions.

Koa moayai: X30M 3

Moayas araybl: XHUMUSIIBIK
3epTTeyepaiy O3€eKTI
Macenenepi

IIon araybl: AHAIUTHKAIBIK
XUMHSHBIH 3aMaHayH
Macenenepi
IIpepekBu3uTTEPi:
Beliopranukaibik XUMHMSHBIH
TEOPHUSIIBIK HETi31Iepi
IMocTpexkBU3NTTEPI:
MaructpaHTThIH FBIJIBIMH-
3epTTeY )KYMBICHI

Makcarhbi: Tangaynbix

XpoMartorpadusiIbIK  O/IICTEpiH,
TPaBUMETPHSUIBIK TaIAy O/iCiH,
TUTPUMETPHSITBIK Tanaay
OMICTEPiH, KUHETUKAJIBIK Tajay
o/licTepiHe  ecem  IIbIFapy.
TangayablH  SIEKTPOXUMUSIIBIK
onicTepi: MOTEHIIMOMETPHUS,
KYJIOHOMETpHS,
BOJIbTAMIIEPOMETPUSI KOHE T.0.,
CIIEKTPOCKOMIHSIIBIK Tanjgay
OMICTEPIH KOJIIaHy.

Kpickama cunarramacsei: [Ion

KypchbIHAA 3epTTeYyIiH
AJIEKTPOXUMUSIIBIK, ONTUKAIBIK,
XpoMaTorpadusIIbIK omicTepi
caJlaChIH/IaFbl cypakTap
KapacThIPBLIAIBL.

MaructpaHTTap OOBEKTIHIH

XUMUSIIBIK  KYPaMbIH, 3aTTapibl
colikecteHaipyai xxyprizeni. [Ton
3aMaHayu omiCTEPiHIH
KOJITaHYBIMEH JKOFaphbl Carajbl
XUMUSUTBIK aHAIN3]IbI
OpBbIHAAybIHA OalIaHBICTBI O3BIK

Koa mopyas: AIIXH3
Ha3zpanue moaynasi: AKTyajbHble

pooIeMbl XUMHYECKOIO
UCCIIECIOBAHU

Ha3panmue AUCHHUILINHBI:
CoBpemeHHbIE poOIEMBI
AHAJIMTUYECKOU XUMUU
IIpepexkBu3uThl: Teopernueckue
OCHOBBI HEOPraHWYECKOH XUMHH
IHocTpekBU3UTHI:

Hayuno-uccnenoBarenbckas
paboTa MarucTpaHra
Heasn: Pemenue

XpomaTorpaduueckue
aHanu3a, METOJ{
IPaBUMETPUYECKOTO aHaJn3a,
METOIbI TUTPUMETPUUECKOTO
aHaJlu3a, METOJAbl KHHETUYECKOTO
aHaJIn3a. DNEKTPOXUMHUYECKHE
METO/IbI aHaJn3a:
MOTEHIIUOMETPHUS, KYJIOHOMETpHS,
BOJIbTAMIIEPOMETPHS u ap.,
[IpumeHenue METOJI0B
CHEKTPOCKOIIMYECKOTO aHAIM3a.

Kparkoe onmcanme: B kypce
JUCHUIUIMHBl  paccMaTpUBaIOTCA
BOIIPOCHI B obnactu
INEKTPOXUMHUYECKUX, ONTHUECKHUX,
XpomaTorpauueckux METOJIOB
HCCIIEI0OBaHUS. MaructpanTtsl
MIPOBOAST UACHTU(DUKAIIIO
BELIECTB, a TaK JX€ XUMHUYECKHU
coctaB  oOwbekta. JlucuwmrimHa
HarpaBJieHa Ha pa3BuTHE
MEpelOBbIX 3HAHWM U HaBBIKOB,

3a7a4 = Ha
METO/IbI

CBA3aHHBIX C BBITTIOJTHCHHUEM
Ka4€CTBEHHOI'O XHUMHUYECKOI'o
aHaJInu3a C MPUMCHCHUCM

Modul code: APChR 3
Module name: Actual
problems of chemistry research

Discipline  Names: Modern
problems of analytical
chemistry

Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites: Scientific

research work of the master
student

Purpose: Solving tasks on
chromatographic methods of
analysis, methods of
gravimetric analysis, methods
of titrimetric analysis, methods

of Kinetic analysis.
Electrochemical methods of
analysis: potentiometry,

coulometry, voltammetry, etc.,
application of spectroscopic
analysis methods.

Brief description: The course
of the discipline deals with

issues in the field of
electrochemical, optical,
chromatographic research

methods. Undergraduates carry
out the identification of
substances, as well as the
chemical composition of the
object. The discipline is aimed
at developing advanced
knowledge and skills related to

performing qualitative
chemical analysis using
modern methods. Successful




OuriMaepi MeH  JaFablIapblH
JIaMbITybIHA OarbITTainFaH. OChI
MIOHHIH COTTI UTEPYBI
AHAJIUTUKAJIBIK, FEUIBIMH,
OHJIIPICTIK JkKOHEe Oacka Ja
TOXKIpHOCTIK ecenTepi menryre
MYMKIHIIK Oepei.

OKBITY HITHKEJIepi:

—Koiibuiran MiHJIETTEPIi
11811371 01: omicrepi MEH
KypaJlJlapblH TaHJaid OTBIPHIII,
OeiiopraHuKabIK,
AHAJUTHKAIBIK,  KOJUIOMITHIK,
(U3HKAIBIK XUMHS KOHE OUTIM
oepy TEXHOJIOTHSIAPBI
CaJIaChIHAFbI FBUIBIMUA
3epTTCYIIH 3aMaHayu
Mocenesnepi MEH MIHAETTEpiH
TYKBIPBIM/IAY;

—XuMUs cajlacblHAa OuIM
oepy KBI3METIH
YHBIMIACTBIPYIBIH 3aMaHayu
omicrepi MEH aKIapaTThIK
TEXHOJIOTHSIAPBIH KOJIJITaHa
oiry;

KanabinracatblH Ky3bIpeTTep:
Kolibuiran MiHAeTTEpAl IIEUTy
olicTepi  MEH  KypajJlapblH
TaHJail OTBIPHIN, aHATUTHUKAIBIK
Xumusi  MeH  Oimim  Oepy
TEXHOJIOTUSTIaPBIHBIH Kasipri
3aMaHfbl O/ICTEpl MEH ILemly
KOJIIAPBIH OLTY

COBPEMEHHBIX METOJIOB. Y CHEIIHOE
OCBOEHME JAHHOM JUCLMILIMHBI
MIO3BOJISIET PeIIaTh aHAIUTHYECKUE,
Hay4yHbl€, IPOU3BOJCTBEHHBIE W
JpyTUe NpaKTHYECKUE 3a/1auH.
PesynbraTnl 00y4eHus:
—DopMynupoBaTh  COBPEMEHHbIE
npobieMbl M 33aYdl  HAYYHOTO
HCCIIEI0BaHUS B obnactu
HEOPraHWYECKOM, aHaJIUTUYECKOM,
KOJUIOUJTHOH, (PM3HYECKOM XUMHH U
00pa30BaTEeNbHBIX TEXHOJOTHH, C
BBIOOPOM  METOIOB U  CPEICTB
pellIeHNs TOCTAaBJIEHHBIX 3a1a4;

—IIpumeHsTH COBPEMEHHBIE
METO/IbI o0y4YeHHS U
UH(OPMAIMOHHBIE TEXHOJIOTUH
OpraHHU3aLUH 00pa3oBaTeIbHOI

JIEATEIIBHOCTH B 00JIaCTH XUMUH;
®opMupyeMble KOMIETEHIIUM
3HaTh COBpPEMEHHBIE METOABl H
MyTH PpEUIeHHs  aHAIUTUYECKOU
XUMUU u o0pa3oBaTeIbHbIX
TEXHOJOTHM, BBIOMpas METOAbl U
CpeACTBa PEUICHUs MOCTaBJICHHBIX
3a1a4y

mastering of this discipline
allows  solving  analytical,
scientific, industrial and other
practical tasks.

Learning outcomes:
—Formulate modern problems
and tasks of scientific research
in the field of inorganic,
analytical, colloidal, physical
chemistry and educational
technologies, with a choice of
methods and means for solving
the tasks set;

—Apply modern teaching
methods and  information
technologies for organizing
educational activities in the
field of chemistry;

Formed competencies:
Knowledge of modern methods
and solutions of Analytical
Chemistry and educational
technologies, choosing
methods and tools for solving
the tasks set

Koa moayai: X30M 3

Moayas araybl:  XHUMUSIIBIK
3epTTeyepaiH ©3eKTi
Macesenepi

JIE): aTaybl: Tannaynbig
XUMUSITBIK 9/ICTEPI
IIpepexBu3uTTepi:
Beitopranukanbik XUMUSHBIH
TEOPUSIIBIK HETi3/Iepi
IMocTpexBu3UTTEPI:
MaructpaHTThiH FBUIBIMU-
3epTTEY KYMBICHI

Makcarbl: CamanblKk  JKoHE
CaHABIK  XUMHUSIJIBIK  Tajjaay

omictepi Oo#bIHIIA OiiM MeH
oJlapJibl TPAKTHKaZAa KOJJIaHy
JaFIbIIAPbIH KAIBIITACTHIPY.

Kpickama cunmarramachbl: [lon
3epPTTENETIH 3aTTHIH XUMUSIIBIK

Koa moayns: AIIXU3

HasBanme monynsi: AKTyaibHbIE
poOIeMbI XUMHYECKOTO
HCCIICOBAHU

Ha3zpanue qucuunaunubl: MeTo bl
XUMHUYECKOTO aHaIn3a

IIpepexkBu3uTbl: Teopernueckue
OCHOBBI HEOPraHWYECKOW XUMHUH
ITocTpeKBHU3HUTDI:

Hayuno-uccnenoBarenbckas
paboTa MarucTpaHTa

Hean: CdopmMupoBaTh 3HAHHS H
YMEHUSI [0 KAUYeCTBEHHBIM W
KOJINYECTBEHHBLIM MeToJaM
XAMUYECKOI0 aHalmM3a MW HX
MPAaKTHYECKOMY TPUMEHEHUIO.
Kparkoe onucanue: {ucuunianHa
M3y4aeT COBOKYITHOCTh CIIOCOOOB
Ka4yeCTBCHHOI'O ¥ KOJIMYCCTBEHHOTO

Modul code: APChR 3
Module name: Actual
problems of chemistry research
Discipline Names: Chemical
analysis methods

Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites: Scientific

research work of the master
student

Purpose: The aim of the
course is to develop knowledge
and skills in qualitative and
guantitative methods of
chemical analysis and their
practical application.

Brief description: The
discipline studies a set of




AQHAIMTUKAIBIK ~ PCAKIUSITAPBIH
OpbIHAayFa HETI3/IENreH,
oJlapAblH  HOTHXKECIH Ko30eH
0aKplIail OTBIPBIN KOHE/HEMECE
CAHIBIK OJILIIEMII (macca,
KeJieM) TaOyMeH camajblK >KoHE
CaHJBIK  XUMHSUIBIK  Tayjay
omicTepiHiy SKUBIHTBIFbIH
3epaeneimi. XUMUSIIBIK,
¢bu3uKanplKk  kKoHE  (U3MKa-
XUMMSUIBIK TaJIJIayJIbIH QpTYpIIi
onicrepi Typasl oimimai
KETUIIPY.

OKBITY HITHKEJIepi:
—Koiibuiran MIHJIETTEPIi
118113711 amicrepi MEH
KypaJlJapblH TaHJai OTBIPHIII,
OeiopraHuKabIK,
AHAJIUTHKAJIBIK,  KOJUIOHMITHIK,
(DUBUKAIBIK XUMHUS JKOHE OLIiM
oepy TEXHOJIOTUSITAPHI
cajachIHIarbI FBUIBIMH
3epTTeyAiH 3amMaHayu
Mocesenepi MEH MIHACTTEpiH
TYKBIPBIM/IAY;

—XuMUs cajlacblHAa OUIIM
oepy KBbI3METIH
YUBIMIACTBIPYIBIH 3aMaHayn
omicTepi MEH aKIMapaTThIK
TEXHOJIOTHSIIAPBIH KoJIgaHa
ouny;

Kanbinracarbi Ky3bIpeTTep:

XHUMHUYECKOI'o aHaJInu3a,
OCHOBAHHBIX Ha BBIIIOJTHEHHUH
XHUMHUYCCKUX AHAJIUTUYCCKUX

peakiuii MCccIeyeMoro BeIIecTBa
C BHU3yaJbHBIM KOHTPOJEM UX
pe3ylbTaTa W/Wid ¢ HaXOXKJIECHUEM
KOJIMYECTBEHHOH Mephl  (Macca,
00BEM). CoBepIieHCTBOBaHUE
3HaHUI  paslMYHBIX  METOJOB
XUMHYECKOTro,  (u3mueckoro
(U3NKO-XUMHUYECKOTO aHAIIN3a.
PesyabTaTnl 00yyeHus:

—@DopMyIUpOBaTh  COBPEMEHHBIE
mpoOJieMbl H  33Ja4d  HAyYHOTO
WCCIIEIOBaHUS B obractu

HEOPraHWYECKOM, aHaJUTUYECKOM,
KOJUIOMAHOM, PU3NYECKO XUMUH U
o0pa30BaTeNbHbIX TEXHOJOTUH, C
BBIOOPOM  METOJIOB U  CPEJICTB
pelIeHus NOCTaBICHHBIX 33/1a4;
—IIpumensaTs COBPEMEHHBIC
METObI oOyueHus u
nH()OPMAIIMOHHBIC TEXHOJIOTHH
OpraHu3aluu 00pa3oBaTenbHOM
JIEATEIIBHOCTH B 00JIaCTH XUMUH;
®dopMHUpyeMbie KOMIICTCHIINH :

YMeTh CaMOCTOSITEJILHO
aHAIM3UPOBATh Hay4YyHOE
HCCIIeI0BaHNE B o0acTu
AQHAIUTUYECKOM XHMMHH, BBIOUpas

MCTOABI PCUICHUA IMMOCTABJICHHBIX B
HNCCICIOBAaHUHN 3aga4 n

methods for qualitative and
quantitative chemical analysis,
based on performing chemical
analytical reactions of the
substance under study with
visual control of their result
and/or finding a quantitative
measure  (mass,  volume).
Improving  knowledge  of
various methods of chemical,
physical and physicochemical
analysis.
Learning outcomes:
—Formulate modern problems
and tasks of scientific research
in the field of inorganic,
analytical, colloidal, physical
chemistry and educational
technologies, with a choice of
methods and means for solving
the tasks set;

—Apply modern teaching

methods and  information
technologies for organizing
educational activities in the

field of chemistry;
Formed competencies:

Ability to  independently
analyze scientific research in
the field of  analytical

chemistry, choosing methods
of solving the tasks set in the

3epTreyae KOWBLIFAH | COBpeMeHHbIe (Gu3uKo-xuMuyeckue | research and modern methods
MIHACTTEpl WICHIYAIH OIICTEepl | METOMbI UCCIICIOBAHUS of physical and chemical
MCH 3aMaHayu busmka- research

XUMUSJIBIK ~ 3€pTTEY  QMICTEepiH

TaHIal OTBIPHII, aHATHTUKAIIBIK

XMMUS  CaTaChlHAAFbl  FhIIBIMU

3epTTeyal 63 OeTiMeH Tayman

ainy.

Koa monyui: 30T 2 Konx monynasi: CTII 2 Modul code: MTT 2

Moayas arayel: 3amanayu | HazBanme moayusi: CoBpemennsie | Module  name: Modern

OKBITY TEXHOJIOTUSIAPHI
ITon araysi: Xorapsl MekTenTe
XUMHSIIaH ~ €CenTep  IIbIFapy
onictemeci
IIpepexkBu3uTTEPI:
benopranukanbik
TEOPUSIIBIK HET1311epi
ITocTpexBu3uTTEPI:
MarucTtpiik JUCCEPTALUSHBI
paciMaey JKaHe KOopray

XUMUSHBIH

TEXHOJIOTHH MPETIOaBaHuUs
Ha3Banue JUCHMILINHBI:
Meronuka pemeHus 3agad 1o
XMMHH B Bricliieii mikoJe
IIpepexkBu3uTbl: Teopernueckue
OCHOBBl HEOPTaHMYECKOW XHUMHHU
MocTpexBusutbl: OdopmieHue u
3aluTa MarucTepcKoi
JMccepTauu

Heanb: 3HAKOMCTBO €O croco0amu

teaching technology

Discipline Names: Methods of
solving problems in chemistry
in Higher school

Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites: Design and

defense of a master's thesis
Purpose: Acquaintance with




Makcarbl: XUMUSJIBIK  €CEIl
HIBIFApPY TOCUIEPIMEH TaHBICY,
camaJiblK ecenTepii KapacThIpy,
HAKThI MBICATIAP  APKBLIBI
3aTTapIbIH KacHeTTepi,
MPOIIECTIH KYPY OarbITHIH JKOHE
ONTUMAJIbbl JKaFJalblH TaHJIAY
apKBLIBI Kepcery -
MarucTpaHTTapAl OpTa MEKTel
Oarapiamachl meHoepinae
KapacThIPbLIATHIH XUMHS
€CeIITEPiH IIbIFapyFa YHpeTy;
Kpickama CHUNIATTAMACKI:
Xumust OOHBIHINIA — ecenTepi
eIy VIIH OKy MaTepHajblH
KUBIHTBIKTAY JKOHE TaJKbLIAY
KaOUIEeTIH KaJIBIITACTBIPY,
XUMISUTBIK ~ €CeNTep/li [Tyl
OKBITY OapbIChIHIIA XaHa OuTIM
oepy TEXHOJIOTUSTAPBIH
KOJIJIaHy, aireOpaiblK, KpecT
KOHE KJIACUKAJIBIK omic-
Tociaepmi, 3aMaHayu
omicremenep/i navgajiasa
OTBIPBINT XUMUSIIBIK ~€CerTepIi
mienry  yimiH ~— KOMaHJJIbIK
KYMBICTBI KOJIZIAHY, XUMUSIIBIK
ecenrtepai 11 (S 113%111:
HOTWIKEJIEPIH KopceTe OLy.
OxkbITy HOTHXKeJdepi: Ka3ipri

3aMaHfbl TaJanTapjbl €cKepe
OTBIPBII, XKOFaphl OiIiM Oepyi
pedopmanayabiH ©3€EKTI1
MOCeJNeNIepiH Talaay, XUMUSHBI
OKBITYIBIH 3aMaHayu
WHHOBAIIHSITBIK
TEXHOJIOTHSIIAPbIH  Tai1ajlaHa
OTBIPHIT, MeIarOruKaJIbIK-
TICUXOJIOTHSUTBIK KOHE
oficTeMeNiK OuTM  KeIICHIH,
MeJaroruKaiblK ~ €HOeK  TeH
3epTTeY IKYMBICBIH  YTHIMJIbI
YHBIMAACTBIPYIbI eckepe
OTBIPHITI, OKY MpoLeciH
MOJICIIBJIEY;
KaasinracatrbiH
KY3bIpeTTep: XHMHUSLITBIK
ecenTep IIBIFAPY/IBIH
KEeMEJJCHTeH onicTepiH
nmaianaHa OTBIPHIII,
bU3UKATBIK  XUMHUS  JKOHE
AHAJUTHKAJIBIK XHUMHUS

pelieHus ~ XUMHYECKUX  3aad,
paccMoTpeHue KaueCTBEHHBIX
3ajad, JEMOHCTpAIIHS Ha
KOHKPETHBIX TMPUMEpPax CBOWCTB
BEIIECTB, BBIOOpA HAINpPaBIICHUS
MIPOTEKAHUS nporecca u
ONTUMAIILHOTO COCTOSIHUSI-
oOydeHre MaruCTPaHTOB PEIICHUIO
XUMHAYECKHX 3ajad,
paccMatpuBaeMbIX B paMKax
MPOrpaMMBbI CPETHEH IIKOJIBL;

Kpatkoe onucaHue:
®dopMupoBaTh yMEHHE 000011aTh U
o0CyXIaTh yueOHBIN MaTepuan AJs
pemieHusl  3a7a4 10 XHMHH,
MPUMEHSTh HOBBIC
00pa3oBaTeNbHbIC TEXHOJIOTHH MPH
O0Oy4YeHUHU PEHICHUI0 XUMHUYECKHX
3a/1a4, WCIOJIb30BaTh KOMaHIHYIO
paboTy Ui peleHUs XUMUYECKHX
3aga4 c MCTIOJIb30BAHNUEM
areOpandeckux, MEPEeKPECTHBIX U
KJIACCUYECKHX METOJIOB, a TaK XKe

COBPEMEHHBIX METO/MK,
JEMOHCTPUPOBATh pe3yJIbTaThl
peleHHs] XUMUYECKHX 3a/1a4.

Pe3yabTaTsl o0y4eHuUs:

MopenupoBaTh y4eOHBIH mpolecc
C Y4EeTOM KOMILJIEKCa IMCHXO0JIOTO-
NEJArornYecKuX M METOAMYECKUX
3HaHUH, panroHaIBHON
OpraHu3aLu NEAAroru4eckoro
TpyAa W HCCIEA0BATEIbCKOMN
paboThI, c MCII0JIb30BaHUEM
COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTUH  OO0y4eHuss XHMHH,
aHaJlu3a CTEpPXKHEBBIX MpoOJIEM
pedopmMupoBaHus BBICILIETO
oOpa3oBaHUs c y4eTOM
COBPEMEHHBIX TPEOOBaHMIA;
®dopmupyembie KOMIIeTeHIUH
BJIAQJICET CIOCOOAMHU pELIeHUs |
COCTaBJIEHHUS 3aJay (PU3HYECKOU
XUMHUM U aHAJIMTHYECKOM XHUMUU C
HCIOJIb30BaHUEM MepeIoBBIX
METOJIOB  PELIEHUS XMMHUYECKUX
3ajga4

the methods of making
chemical calculations,
consideration of qualitative
problems, properties of
substances through specific
examples, selection of the

direction of the process and
optimal conditions - teaching
undergraduates to produce
chemistry problems considered
within the framework of the
high school curriculum;

Brief description: To form
the ability to generalize and
discuss educational material
for solving problems in
chemistry, to apply new
educational technologies in
teaching chemical problem
solving, to use teamwork to
solve chemical problems using
algebraic, cross-sectional and
classical methods, as well as
modern techniques, to
demonstrate the results of
solving chemical problems.
Learning outcomes: To
model the educational process
taking into account the
complex of psychological,
pedagogical and
methodological knowledge, the
rational organization of
pedagogical work and research
work, using modern innovative
technologies  for  teaching
chemistry, analyzing the core
problems of reforming higher
education taking into account
modern requirements;

Formed competencies: master
the methods and methods of
solving problems of Physical
Chemistry and  analytical
chemistry using  advanced
methods of solving chemical
problems




€CEeNTepiH IIemy >XOJaaphl

MEH KYPacTBIPYIbI
MEHTepeal

Kox moayai: X36M 3 Kon monynsi: AIIXU3 Modul code: APChR 3
Moayas araybl: Xumusuielk | HazBanune moayasi: Axrtyansueie | Module name: Actual
3epTTeyJepIiH ©3CKTI | MPOOIeMbI xumudeckoro | problems of chemistry research
Macesenepi HCCIICIOBAHHMS Discipline Names: Selected
IIon arayel: Dxonorusuislk | HazBanue aucuumianel: | chapters  of  Environmental
XMMHUSHBIH TaHIayIbl 0emimaepi | M30padubie TaaBbl dKomoruueckoi | Chemistry

IIpepexBu3utTepi: XHUMHUH Prerequisites: Theoretical
beiiopranukaneik ~ xumusabiy | IlpepexkBusurnbi:  Teopermueckue | foundations  of  inorganic
TEOPHSIIBIK Heri3/epl | OCHOBBI HeopraHumveckor xummu | chemistry
IMocTpexkBU3UTTEPI: IMocTpeKBU3UTDI: Postrequisites: Scientific
MaructpaHTThiH FBUTBIME- | HayuHO-HccegoBaTenbekas research work of the master
3epTTEY KYMBICHI paboTa MarucTpaHnTa student

Makcarbl: Anam  Kei3MmeriHiH | Heab: M3ydenus  xumuueckux | Purpose:  The  study of
TaOUFH o0OBeKTiNIepre, | acleKToB BIusHHMS aesTenpHocTH | chemical — aspects of  the

JaCTayIIbl 3aTTap TYCKCH Ke3/e
ayajga, CyJa OHE TOIbIpaKTa
OTETIH nporecTepre acep
€TYIHIH XUMUSIIBIK aCIEKTiJIepiH
JKOHE KOpIlIaraH OpPTaHBIH
JACTaHYBIH 6onabipmay
MYMKIHIIKTEPiH 3epTTey.
Kbickama CHNIATTAMACKI:
Taburm opTamarbl XUMUSIIBIK
MpoLecTepal  Tanjgay  KOHE
CUNATTay VIIH SKOJOTHSIIBIK
XUMHS KaUIbl Ka3ipri 3aMaHFbI
TYCIHIKTEPI1 KOJIJIaHy,
SKOJIOTHSIJIBIK XUMHS CallaChIH/a
aKIaparThl KHUBIHTBIKTAY,
TaJKbLIAYy Kabinerin
KAJIBIITACTBIPY,  SKOJOTHSIIBIK
XUMHSI MOcelNeNepiH TalKbliay
OappICbIHAA  ONapAbl  IIEUry
KYpPaJJapblH TaHAAM  OTBIPHII
IYpBIC MIHJETTEP K010,
9KOJIOTHSJIBIK XUMHS CaJlaChIH/Ia
OKCIIEPUMEHT  JKacay  KOoHe
3epTTey HOTHXKENEpIH KoepceTe
oty
OKBbITY
OKOJIOTUSIIBIK
CaJaChIHaFbI aKIapaTThl
TYCIHIIpY  KOHE  KOPBITY,
KOpIIIaFaH opTa OOBEKTIIEPIH
TajjayablH Ka3ipri 3aMaHFbI
XUMISUTBIK ~ JkoHe  (pu3uka-
XUMUSIIBIK omicTepiH
naiiranany;

KanbinTacaTbiH KY3bIpeTTep:

HOTH:KeJIepi:
XUMHS

YeJloBeKa Ha MPUPOAHbIE OOBEKTHI,
Ha IMpOILECChl, MPOTEKaloIIUe B

BO3/yXe, BOJAEC U IIOYBE TMpHU
MonailaHuu 3arpsI3HAIOLINX
BCUICCTB n BO3MOXHOCTH
MpeI0TBPALCHUS 3arpsi3HEeHus
OKpY>KaroIleu Cpebl.

Kparkoe onucaHme:
Cdopmuposatb CIIOCOOHOCTh
MIPUMEHSITh COBPEMEHHBIE

MIpe/ICTaBICHUS] 00 IKOJIOTUYECKOU
XUMHUH ISl OMHCAHMSI W aHalu3a

XUMHAYECKHX MIPOIIECCOB B
MIPUPOTHBIX cpenax,
UWHTEPIpEeTUpOBaTh U  00001IaTh
uH(pOopMaInio B o0nacTtu
9KOJIOTHYCCKOM XUMUH,
(bopMynMpoBaTh 3aJjauu
9KOJIOTUYECKON XMMHUU C BBHIOOPOM
METOIOB 179 pereHwus,

OCYIIECTBIISITh OKCIIEPHUMEHTH B
00JIaCTH DKOJIOTUYECKOU XUMHUU W
MIPE3EHTOBATh UX PE3YNIbTATHI.

PesyabTarhl o0yueHus:
WntepnperupoBath u  000011aTh
nH(pOpMaInIo B obnactu
XUMHYECKOH HKOJIOTHH,
WCTIOJIH30BATh COBpPEMEHHBIC
XUMHUYECKHE U ¢buzuko-
XUMAYECKHEe  METOABl  aHajmn3a

00BEKTOB OKPYKaIOIIEH Cpebl;
dopMupyeMble KOMIIETEHIINH
BJIAJICET METOJAAMHM aHajiu3a W
pEelIeHUs KOJIOTUYECKUX MpobIieM,
BJIAJICET COBPEMEHHBIMU

influence of human activity on
natural objects and processes
occurring in the air, water and
soil upon exposure to polluting
substances and the possibility
of preventing environmental
pollution.

Brief description: To form the

ability to apply modern
concepts of environmental
chemistry to describe and

analyze chemical processes in
natural environments, interpret
and summarize information in
the field of environmental
chemistry, formulate problems
of environmental chemistry
with a choice of methods for
their  solution, carry out
experiments in the field of
environmental chemistry and
present their results.

Learning outcomes:
Interpret and  summarize
information in the field of

chemical ecology, use modern
chemical and physico-chemical
methods for analyzing
environmental objects;
Formed competencies:

master the methods of analysis
and solution of environmental
problems, master modern
chemical and physico-chemical
methods.




OKOJIOTHUAJIBIK MACeIeCiH menry

KOHE  aHANU3[Ly KOJJAPBIH
MEHIrepeai, Kasipri 3aMaHFbI
XUMISUTBIK ~ JKOHE  (hu3HKa-

XUMUSIIBIK OICTEPIH UTepe/i.

XHUMHUYCCKUMHU u
XUMHNYCCKUMU MCTOdaMU.

¢$usuKo-

Koa moayai: X30M 3

Monayab araybl: XHUMUSJIBIK
3epTTeyIePIaiH ©3eKTi
Macenenepi

IIon arayel: Kopuaran opra

HBICAH/IapPbIH TaJayIbIH
3aMaHay| 9JicTepi
IIpepexBu3uTTEpI:
beliopranukanblk ~ XUMHUSHBIH
TEOPUSITBIK Heri3aepi
IMocTpexkBU3UTTEPi:
MarucTpaHTThIH FBUIBIMHU-

3epTTEY )KYMBICHI
MakcaThl: MarucTpaHTTapra
KOpIIaraH OpTa HbICAHJapBIH
TaJ1ayabIH 3aMaHayu
olicTepiH KOJIAAHY
JaFbUIapbIH KaJbIIITACTHIPY,
Tangay oJIiCiH TaHJAay J>KOHE
Heri3zaey, KOpIlaraH
OpTaHbIH JIACTaHYBIH Oaranay
KOHE 9KOJOTHUSIBIK
O0aKpUIAYIBIH  MPAKTUKAIBIK
MIHJETTEPiH niemy
KaO1JIeTiH 1aMBbITYy.

Kpickama cunmarramachl:
MaructpanTrapasl  KOpIIaraH
OpPTaHBIH JIACTAaHYbIH OaKbLIay
ozicTepiH Oaranay KOHE
naiianany, KopuiaraH OpTaHbIH
JACTaHYBbIH TajJayAblH Kazipri

3aMaHfbl  JKeAeN  JJICTepl,
9KOJIOTUSIIBIK capanTaMara
apHaJIFaH HOPMAaTHUBTIK
Ky>KaTTap/abl MEHrepe.

Kopuiaran opra HbICaHAApbIH
TajayablH 3aMaHayH oJiCTepiH
TaJllay KoHE KyHeney, Tanaay
omiciH  TaHmay  OoifpIHIIA
XKOcmap  KypacThIpy, OHBI
Heri3zey, KOpIIaFaH opTa
HBICAHIaPBIH TaIayIbIH
KOJIIaHOaIbl Mocelnenepin
ey MakcaThIHIa —KOoJJIaHa
anazbl.

OKbITY

ODKOJIOTUSIIBIK

HITHIKeJIepi:
XUMUA

Koa mopyns: AIIXU3

Ha3zBanue moayJsi: AKTyajlbHbIE
poOIEeMBI XUMHYECKOIO
HcCIea0BaHus

Ha3Banmue AUCHUIIMHBI:
CoBpeMEHHbIE METOJAbl aHaau3a
00BEKTOB OKpYIKAIOIIEH Cpebl
IIpepexBu3utbl: TeopeTuyeckue
OCHOBBl HEOPraHMYECKON XUMHUHU
ITocTpekBU3UTHI:
Hayuno-nccnenoBarenbckas
paboTa MarucTpaHTa

Heas: Cdopmuposartsb y
MarucTpaHTOB 3HAHUS W HAaBBIKU
MIPUMEHEHUS COBPEMEHHBIX
METO/IOB aHaamn3a 00BEKTOB
OKpY)Kalolllel  Cpelbl, yMEHHUE
BBIOMpATh U OOOCHOBBIBATH METOJ
aHaJlu3a, OLIEHUBATh 3arpsi3HEHUE U

pelmarb ~ OpakTHYEeCKUE  3ajayu
3KOJIOTUYECKOTO KOHTPOJIS.

Kpartkoe onMcaHue:
MarucTtpaHTsl BJIAJICIOT
HOPMaTUBHBIMU JOKYMEHTaMH Ha
3KOJIOTUYECKYIO SKCIEPTU3Y,
COBPEMEHHBIMU ONepaTUBHBIMU
METOJaMH aHaIn3a 3arpsi3HEHUS
OKpY’KaroIeu Cpensl,
HCHOJb30BaHUEM u OIICHKOI

MCTOHNOB KOHTPOJIA 3arpA3HCHUA

OKpYy>Karoleu Cpenbl. Ywmeer
HCIIOJIb30BaTh COBPEMEHHBIE
METObI aHanu3a 00BEKTOB
OKpy)Kalollel cpeabl C  IENbIo
aHanu3a u CUCTEMaTHU3ALINH,

COCTaBJICHHS IUJlaHA 10 BBIOOPY
METO/la aHajn3a, ero 000CHOBAHUS,
peICHUA IMPUKITAAHBIX 3a1a4
aHanmn3a OOBEKTOB OKpY’KarolleH
cpenpl.

PesyabTarhbl o0y4eHuUs:
WnurtepnperupoBath u 00001IaThH
uH(pOpMaIHIO B o0mnacTtu
XUMHUYECKOU 3KOJIOTHH,
UCIOJIb30BATh COBpPEMEHHBIE
XUMUYECKHE u ¢$busuKo-
XMMHAYECKHE  METOABl  aHajau3a

Modul code: APChR 3
Module name: Actual
problems of chemistry research

Discipline  Names: Modern
methods of analysis of
environmental objects
Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites: Scientific

research work of the master
student

Purpose: The aim of the
course is to develop in master’s
students the knowledge and
skills required to apply modern
methods for analyzing
environmental objects, to select
and justify appropriate
analytical methods, to assess
environmental pollution, and to
solve practical tasks of
environmental monitoring.
Brief description:
Undergraduates pOssess
regulatory  documents  for
environmental expertise,
modern operational methods of
environmental pollution
analysis, the use and evaluation
of environmental pollution
control methods. He is able to
use modern methods of
analyzing environmental
objects for the purpose of
analysis and systematization,
drawing up a plan for choosing
an analysis method, justifying
it, solving applied problems of

analyzing environmental
objects.

Learning outcomes:
Interpret and  summarize
information in the field of

chemical ecology, use modern
chemical and physico-chemical
methods for analyzing




caJlaChIH/1aFbl aKmaparThbl
TYCIHIIpY  JKOHE  KOpBITY,
KOpIIaFaH opTa OOBEKTLIEPIH
TajjayablH Ka3ipri 3aMaHFbI
XUMHSUIBIK ~ JKOHE  (pu3mKa-
XUMUSIBIK omicTepin
naiiranany;

KanbinTacarbiH Ky3bIpeTTep:
Kopmaran opta oOBeKTUICpiHIH
HKOJIOTHSUIBIK MACEJIECIH Tanaay

00BEKTOB OKPYKAIOIIEH CPEeIbI;
@opmMupyeMble KOMINETEHIHHN:
Bnamers MeromamMu aHanmmza U
UCCIIEIOBAaHHS IKOJIOTHYECKOM
po0JIeMbl 00BEKTOB OKPYIKAIOIIEH
cpenabl

environmental objects;
Formed competencies:
Mastering methods of analysis
and research of environmental
problems of environmental
objects

KOHE 3epTTey omicTepiH

MEHIepy

Koa moayai: 30T 2 Koa moayasi: CTII 2 Modul code: MTT 2

Moayas arayel: 3amanayu | HazBanme moayuasi: CoBpemennsie | Module name: Modern

OKBITY TEXHOJIOTUSIIAPHI
IIon araysi: XKOO-na XUMHSHBI
OKBITY1aFbl WHHOBAIIUSIIBIK
TEXHOJIOTHSIIAP
IIpepexBu3uTTEpI:
betoprannkanbik
TEOPHSUIIBIK HET13/1epi
IMocTpekBHU3UTTEPI:
MaructpaHTThiH
3epTTEY )KYMBICHI
MakcaTtbI: IlemarornkaibIk
MPOIIECTE HMHHOBAIUS  OKBITY
MEH TopOUeHiH Tocinepi,
Typaepi MaKcaThbl MeH
Ma3MYHBIH, MYFajim MeH
OKYIIIBIHBIH O1pJIECKEH KbI3METIH
YUBIMIACTBIpYFa YKAHAIBIK
eHTi3yal Outaipesni.

Kbickama cunarramacei: [lon
WHHOBAISUTBIK
TEXHOJIOTUSIAPBIH TYpJepi MEH
OKBITY OIICTEpiH, OHBIH IMIIHJE

XHUMMUAHBIH

FBIJIBIMU-

KOMITBIOTEPIIIK JKOHE
KAlIBIKTBIKTaH

TEXHOJIOTUSUTAPABI  3epTTEHIi;
MOHJI  3epieniey  HOTHXesepi
OolbIHIIIA o111M AJTyLIBI

OKBITYNIBIH JKaHa aKMmapaTThIK-
KOMMYHHKAITUSUTBIK  KYPaJIaphl
MeH TEXHOJIOTHSIaPbIH
naiianasa OTBIPHITI,
MearoruKabIK KBI3METTI
Ky3ere  acelpyra,  JKOFaphI
MEKTEINTe XUMHS OOWBIHINA OKY
MPOIIECiH YHUBIMIACTBIPYIBIH
Heri3ri MOJIeTBAepi MEH
TEXHOJIOTUSLITAPBIH urepyre,
FBUIBIMU-JIICTEMEITIK OHIMII,

TEXHOJIOTMH MPENoJaBaHus
Ha3Banmne AUCHMILINHBI:
NHHOBAaLIMOHHBIE TEXHOJOTUU IPU
oOyuenuun xumuu B BY3e
IIpepexBu3ursi: Teopernueckue
OCHOBBI HEOPTraHUYECKON XUMUU
IMocTpekBU3HUTHI: Hayuno-
HCCIIeIOBATEIIbCKAS pabota
MarucTpaHTa

ean: B rearoru4eckomM
MpollecCe HWHHOBALUS  O3HAYaeT
BHEJPEHUE HOBU3HBI B
OpraHu3alyio Ccrnoco0OB, BHUJOB U
coJiepKaHus oOyueHus u
BOCIIUTaHMS, COBMECTHOM
NESATeNIbHOCTH  IpenojiaBatens Hu
o0OydaeMoro.

Kparkoe onucanue: JlucuuminHa
MU3y4aeT BHJbl HMHHOBAallMOHHBIX
TEXHOJOTHI U METOJ0B O0y4eHMs,
BKJIIOYAst KOMIIBIOTEpPHBIE "
JUCTAHIIMOHHBIE TEXHOJIOTUH; 110
pe3ysbTaTam U3Y4EHUS
JUCLUILINHBI oOyyarommuics
croco0eH OCYUIECTBIIATh
NEJArornyecKyro JAESITEIbHOCTh C

HCII0JIb30BAHUEM HOBEHIINX
UH(pOpPMAIMOHHO-
KOMMYHUKAIIHOHHBIX ~ CPEACTB H

TEXHOJOTHI OOy4eHHs, OCBOWTH
OCHOBHBIC MOJCIH ¥ TEXHOJIOTHH
OpraHm3aluy y4eOHOro mporecca
0 XHMMHH B BBEICHICH IIKOJIE,

pa3pabaTsiBaTh Hay4HO-
METOANYECKYIO MPOIYKIIHIO,
aBTOPCKHUE KYPCBHI.

Pe3yabTarsl o0yyeHmus:

IIpUMEHATh COBPEMEHHBIE METOJIbI

teaching technology

Discipline Names: Innovative
technologies  in  teaching
chemistry at the university
Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites:

Scientific research work of the
master student

Purpose: In the pedagogical
process, innovation means the
introduction of novelty into the
organization of methods, types
and content of teaching and
upbringing, joint activities of
the teacher and the student.
Brief description: The
discipline studies the types of
innovative technologies and
teaching methods, including
computer and distance
technologies; according to the
results of studying the
discipline, the student is able to
carry out pedagogical activities
using the latest information and
communication  tools  and
learning technologies, master
the  basic  models and
technologies of organizing the
educational process in
chemistry in higher school,
develop scientific and
methodological products,
author's courses.

Learning outcomes: Apply
modern teaching methods and




aBTOPJIBIK KypCTapJbl o3ipiieyre
KaOlIeTTi.

OKpITY HITHKeJEpi: Xumus
canacbliga O011iM Oepy KbI3METiH

YHBIMIACTBIPYIBIH 3aMaHayu
omicrepi MEH aKIMapaTThIK
TEXHOJIOTUSIAPBIH KoJIaHa
oiy;

KanbinracarelH Ky3bIpeTTep:
XUMHUSHBI OKBITY/BIH 3aMaHAayd
MHHOBAIUSIIBIK
TEXHOJIOTUSUTAPBIH KOJIJJaHA ally
JKOHE XUMUS cajlaChblHAAFrel OLTIM
oepy KBI3METIH
YUBIMIACTBIPYIBIH Ka3ipri
3aMaHFbl OKBITY OJNiCTepi MeEH
aKMapaTrThlK TEXHOJOTHSIIAPBIH
MEHTepy

Koa moayai: 30T 2

Moayabs arayel: 3amaHayu
OKBITY TEXHOJIOTUSIAPHI

ITon artaysl: Binim Gepyne KU

KOJI/IaHy
IIpepexBu3urTepi:
ITocTpexBu3uTTEpPI:
MarucTpaHTThIH FBUTBIMU-
3epTTey KYMBICHI

Makcarbi: binim
anywsliapaslH — Oimim - Oepy
KBI3METIHIE sKacaHIbl
WHTEJUIEKT (K1)
TEXHOJIOTUSITAPBIH KOJITaHy

OOMBIHIIIA TEOPHSUIBIK OUTiMAepi
MEH TPaKTUKAJIBIK JIaFIblIapbIH
KaJBINTACTBIPY, CBIHU Oiinay,
UUQPIBIK  cayaTTBUIBIK — T€H
3aMaHayd LUQPIBIK  opTaja
©3apa 9pEKeT €Ty Ky3bIpeTTepiH
JIAMBITY.

Kpickama CHUIIATTAMACHI:
Bonamrak mamangap kacaHabl
UHTEJJIEKTIIEH KYMBIC  ICTEYy
JaFAbUIapblH  allafibl, COHBIH
1rHae OKYy MIHJETTEpIH
KbUIIAM  IIENIy JKOHE JKaHa
MamiMerTepal  Oimy, KacaH[bl
MHTEJUIEKT xobanmapbelH
Kacay/ibl, MOTIHIIEP MEH
OeliHenepni skacaynsl, rpaduk

oOydyeHuss ®  WHOpPMAIMOHHBIC
TEXHOJIOTHH OpraHu3aInu
00pa3oBaTeNbHON JESATEIBHOCTH B
00J1aCTH XMMUU;

®opmupyemMble  KOMIETEHIHN:
OXumaeMblii pe3ynbTar: YMCHHE
MPUMEHSTh COBPEMEHHBIC METOJIbI
1 uH()OPMANMOHHBIC TEXHOJIOTHH

OpraHu3aIu o0pa3oBaTenbHOM
NESTEILHOCTH B 00JacTH XUMUU
KOMITETEHTHOCTb! YMETb
MIPUMCHSITh COBPEMEHHBIC
MHHOBAIIMOHHBIE TEXHOJIOTHH
oOydeHUssT XWMHUU ¥  BIAQJETh
COBPEMEHHBIMH METOJIaMHU

oOydeHuss W HWHPOPMAITMOHHBIMH
TEXHOJIOTHUSIMH OpraHu3aIu
00pa3oBaTeNbHON JIEATETLHOCTH B
00JIacTH XUMUH

Koa mopyas: CTII 2
Ha3zpanue monayasi: CoBpeMeHHbIE
TEXHOJIOTUH ITPETIO1aBaHus

HasBanmue AUCHHUILIMHBI:
Hcnonb3oBanue nn B
o0pa3zoBaHUH
IIpepexkBU3UTHI:
IHocTpekBU3HUTHI: Hayuno-
HCCIIEA0BATENIbCKAs pabota
MarucTpaHTa
Hean: dopMupoBaHue y
oOyyaromuxcs TEOPETUUECKUX

3HAHUW W TMPAKTUYECKUX HABBIKOB
HUCTIOIB30BaHUSA TEXHOJIOTHI
uckycctBeHHoro unresiekra (M)
B 00pa30BaTEIbHON NIEATEILHOCTH,

pa3BuUTHE KPUTHYECKOTO
MBIIUIEHNUS, uudpoBoit
IPaMOTHOCTH M KOMIIETEHIIUH

B3aMMOJICHCTBUS C COBPEMEHHBIMU
U(GPOBBIMU CPEAAMHU.

Kparkoe onmcanme: bynymue
CMELMAINCTBl  TMONy4YaT  HaBBIKU
paboThI c HCKYCCTBEHHBIM

UHTEJUIEKTOM, B  TOM  YHCIE
OBICTPOro pelieHus: yueOHBIX 3a/1au
U TI03HAaHUS HOBOTO, Hayyarcs
co3JaBaTh TMPOEKTHl B 00JacTH
HCKYCCTBEHHOTO VHTEIIEKTA,
TeHEepUPOBAThH TEKCThI u
n300pakeHus], CTPOUTh Irpaduku U

information technologies for

organizing educational
activities in the field of
chemistry;

Formed competencies: ability
to use modern innovative
technologies  for  teaching

chemistry and master modern

teaching methods and
information technologies for
organizing educational
activities in the field of
chemistry

Modul code: MTT 2

Module  name: Modern

teaching technology

Discipline Names: Use of Al
in Education

Prerequisites: Postrequisites:
Scientific research work of the
master student

Purpose: To develop students’

theoretical  knowledge and
practical skills in applying
artificial ~ intelligence  (Al)
technologies in educational
activities,  while  fostering
critical thinking, digital

literacy, and competencies for
effective interaction in modern
digital environments.

Brief  description:  Future
specialists will gain skills in
working with artificial
intelligence, including quickly
solving educational tasks and
learning new things, learn how
to create projects in the field of
artificial intelligence, generate
texts and images, create
graphics, etc. Specify the
content, planned subject, meta-
subject and personal results.
They form the skills of




KYpy JKOHE T.0. Ma3MyH/IBI,
KOCTapllaHFaH ToHAIK, Mera-
TIOH/IIK JKOHE KEKE HOTHIKEIeP/Il
HAKTBLUIAY/IbI yipeHeni.
JXKacaHJpl HHTEIUIEKT KOMETIMEH
OKYy TarcChlpMallapblH OPBIHJIAY
JaFabUIapbIH KB TACTHIPAJIbI;
aKnaparThIH opTYpIIL
TYpJIEpiMEH JKYMBIC icTed Oiry,
KEKe KOHE YKBIMIIBIK
aKnapaTThIK KBI3METTI 03
OeTiHIIEe  JKOcmapiay  JKOHE
xKysere aceIpy, OHBIH
HOTIDKEJIEPIH ~ YCBIHY  JKOHE
Oaranay; JOHEKTi, JOTHKaJIbIK
KOHE CHIHM OWJIAy JaFabLIaphl
Kazipri 3aMaHFbl YKOFapBI
TEXHOJIOTHSUTBIK KOFaM/JIaFbl
KOciOM  KBIBMETTIH ~ KaXeTTi
mapTel  peTiHae  HUQPIBIK
JaFbpIIap, OHBIH IMNIHIC HEri3ri

KY3BIpETTED HeT13r1
Oarmapinamarnay, JEepeKTepMeH
KYMBIC ictey Heri3uepi,
3aMaHayu AP PIBIK
iathopmaapIarsl

KOMMYHHKAITHS, aKIapaTThIK

KAYINCI3IIK CHUSAKTBl IHQPIBIK
OpTaMeH e3apa ic-KUMBLI XkKacay;
CHIHU

OHBIH KYKBIKTBIK JKOHE
ATUKAJIBIK HOPMaJlapblH €CKepe
OTBIPBIN, aKMapaTka KaThIHACHI

naiinanany, Tapary,
reHepaLusay.

OkbpITy HITHKedEpi: Xumus
caJlachlHJIa o111M oepy
KbI3METIH  YHBIMIACTBIPY/IbIH
3aMaHayH anicrepi MEH

aKnapaTThIK TEXHOJIOTHsJIapbIH
KoJijaHa ouny;

KaabinracatelH Ky3bIperTep:
binim Gepy canaceinga JKU-

KypalJapMeH JKYMBIC >Kacay
JaFIbUTapbIHa ue 00Iy;

KU-nig AKYMBIC icTey
NPUHLMIITEPIH JKOHE  OJIapbl
KOHTEHT reHepanusiay,
JEPEeKTepAl Tajjay KoHE OKY
MpoLIeCiH  MOAENbALY  YIIiH

KOJIJIaHY JKOJIJapbIH MEHTepY.

T.1. KonkperusupoBartb
CcoIepIKaHue, IIAHUPYEMBIE
IPEIMETHbIE, METapeIMETHbIE U
JIUYHOCTHBIC PC3yJIbTaThbI.
@DOpMUPYIOT HABBIKH BBIIOJIHEHUS
y4eOHBIX 3aJa4 C  I[OMOUIbIO
HCKYCCTBEHHOI'O MHTEJUICKTA,;
BJIaAICHUC YMCHUAMU pa60TaTB C
pa3IUYHBIMU BUJAMU
uHpOpMaIuy, CaMOCTOSITENILHO
IUIAHUPYIOT U OCYLIECTBIISIIOT
WHIUBUAYAIBHYIO "

KOJUIEKTUBHYIO HH(OPMALIMOHHYIO

NeSTeNbHOCTh, MPEICTaBISIIOT |
OLIEHUBAIOT ee pe3yabTaThl;
HAaBBIKH IMOCJIE0BATEIBHOIO,
JIOTHYHOTO u KPUTHYECKOTO
MBIIUICHUS KakK  HEOO0XOJIUMOTO
YCIIOBUS npodeccrnoHATBHOM
NEATEILHOCTH B COBPEMEHHOM

BBICOKOTEXHOJIOTUYHOM OOIIIECTBE,
M(POBBIX HABBIKOB, B TOM YHCJIE

KITIOYEBBIX KOMITETEHITHIA
B3aUMOJICHCTBHE C LU(PPOBBIMU
cpenamu, TakuX, Kak 0a30Boe
IIPOrpaMMHUpPOBAHUE, OCHOBBI
paboTsl c JTAHHBIMH,
KOMMYHHUKAIUsl Ha COBPEMEHHBIX
U (POBBIX miardopmax,
nHpOpMallMOHHAs  Oe30MacHOCTb;
BOCIIHTaHHUE KPUTHYECKOTO
OTHOLICHWsT K HH(OpManuu, ¢

Y4€TOM IIPABOBBIX H I3THUYCCKUX

HOPM ee UCIIOJIb30BaHUS,
pacrpocTpaHeHHsI, TeHEPUPOBAHUSI.
PesyibTarhl o0y4eHus:
[TpuMeHSTh COBpEeMEHHBIE METOJbI
o0yyeHuss M  HH(pOpPMAMOHHbIE
TEXHOJIOTHH OpraHU3aIx

o0pa3oBaTeNbHON AESITETbHOCTA B
00J1aCTH XMMUH;

d®opmupyemMble  KOMIETEHLIMH:
Bnanenune MPaKTUYECKUMU
HaBelkaMu  pabotel ¢ UU-

CepBHCaMH U TMpOrpaMMaMU B
oOpa3oBaTenbHON cpene; 3HaHUE

npuHUMNoB pabotet MM u  wux
IIPUMEHEHUs.  JUId  TEHEpalUU
KOHTEHTa, aHalIW3a JAaHHBIX W
MOZEIIMPOBAHUS y4eOHBIX
IIPOLIECCOB.

performing educational tasks
with the help of artificial
intelligence; knowledge of the
skills to work with various
types of information,
independently plan and carry
out individual and collective
information activities, present
and evaluate its results; skills
of consistent, logical and
critical thinking as a necessary
condition  for  professional
activity in a modern high-tech
society, digital skills, including
key competencies for
interacting with digital
environments, such as basic
programming, the basics of
working with data,
communication on modern
digital platforms, information
security; fostering a critical
attitude to information, taking
into account the legal and
ethical standards of its

use, dissemination, generation.
Learning outcomes: Apply
modern teaching methods and
information technologies for

organizing educational
activities in the field of
chemistry;

Formed competencies:

Practical skills in using Al
tools in educational settings;
Understanding the principles of

Al and its application for
content  generation, data
analysis, and modeling of

learning processes.

Koa moayai: 30T 2

Koa mopyas: CTII 2

Modul code: MTT 2




Moayabs araybl: 3amaHayu
OKBITY TEXHOJIOTHSITAPBI

JIE): araybl: XUMUSAIAFbI
aKIMapaTThIK TEXHOJOTUsLIIAP
IIpepexBu3uTTEpI:
betopranukanbik
TEOPHSUIIBIK HET13/1epi
IMocTpexkBU3UTTEPI:
MaructpaHTThIH
3epTTeY KYMBICHI
MakcaTpl: J1iM anylIbUIapabH
XUMUSI CalachbIHAaFbl O11iM Oepy

XHUMMUAHBIH

FbIJIBIMU -

KOHE FBUIBIMU-3EPTTEY
KbI3METIH]IE 3aMaHayu
aKMapaTThIK TEXHOJIOTHSIIAP/bI,
OargapIamMalTbiK

)KacaKTaMaJappl KOHE
TEXHUKAJIBIK Kypangapasl

KOJIZJaHy OOWBIHIIIA TEOPUSIIBIK

OuriMaepi MeEH TNPAKTUKAJIBIK
JaF TbLTAPBIH KAJIBIIITACTBIPY.
CryneHntrepai FBUIBIMH-
TEXHHUKAIBIK aKMapaTThl 13J1eY,
XUMHSUIBIK MAJTIMETTEP
0azanmapblMEH JKYMBIC  ICTey,

FBUIBIMH ~ MOTIHIEPIl  93ipiey
MEH paciMIey, COHJal-aK XUMUS
CallaChIHJIaFbl  3epTTE€Y  JKOHE
Koci0M MIHAETTEp/l HIenly YIIiH
aKIMapaTThIK-KOMMYHUKAITHSITBIK

TEXHOJOTHSIIaP Ibl THIMII
KOJIJaHyFa JalbIHaY.
Kpickama CHIIATTAMACHI:

biniM anymbuiapabl akmapaTThIK
KOFaMJaFrbl OMip MEH KbI3MET
YILiH KaXeTTl 3aMaHayH
aKnmapaTThIK TEXHOJIOTHLIIAP,
anmapaTThIK KOHE
OarmapramMaiblK  KaMTaMachl3
€TYMEeH  TaHBICTBIpY.  binim
oepyaeri aKMmapaTThIK
TEXHOJIOTUSIAP/Ibl IPAKTUKAJIBIK
KOJITaHY KOHE XUMHS
caJlaChIH/IaFbl MPaKTUKAIIBIK
Macenenep/al menry  yoiH
TaibIH/IaHBbI3. AmnibIk
MAJTIMETTEp 0a3zacbiHaa
FBUIBIMHU-TEXHUKAJIBIK

aKmaparThl  137€cTipy
XMMHSI ~ CalachlHAA  FBUIBIMHU
3epTTeyNep  JKYPTidy, XUMHS
XKoHe OumiM Oepyzeri 3eprrey

YIIiH

HazBanue moayJsi: CoBpeMeHHbIE
TEXHOJIOTHH NPENOIaBaHuUs
Ha3zBanue AUCHMILIUHBI:
WudpopmanMoHHbIE TEXHOJOTHH B
XUMUHU

IIpepexkBu3uTbl: Teopernueckue
OCHOBBl HEOPraHWYECKOH XUMHUH
ITocTpekBU3HUTDI: Hayuno-
HCCIIeI0BATENbCKAs pabota
MarucTpaHTa

ean: CdopmupoBathb y
o0yJaromuxcs TEOPETUYECKHE
3HaHUS U TPAKTUYECKHUE HABBIKU
IIPUMEHEHHUS COBPEMEHHBIX
UHGOPMALIMOHHBIX ~ TEXHOJIOTHUH,
MPOrpaMMHOTO  OO€CIIeUeHUsT W
TEXHUYECKUX CpeACTB B
oOpa3oBaTeNbHOM U Hay4yHOU
NS TEIbHOCTH o XUMUH.
ITonroToBuTH CTY/IEHTOB K
3¢ hEeKTUBHOMY TIOMCKY, 00paboTKe
u UCIIO0JIb30BaHUIO Hay4HO-
TEXHUYECKOH  mHpOpMamuu, K
paboTe C XHUMHUYECKUMHU Oa3zaMu
JTaHHBIX, K CO3/1aHUIO0 u
o(opMIIEeHHIO HAy4YHBIX TEKCTOB, a
takke K npuMmeHennro HKT i
pELIEHNs HCCIENO0BAaTENbCKUX U
npopeCCHOHANBHBIX ~ 3a7a4 B
00J1aCTH XUMHUH.

Kparkoe onucanue: O3HaKOMHTH
o0yJaroIuxcss € COBPEMEHHBIMU
MH(}OPMALIMOHHBIMU
TEXHOJIOTHSIMH, TEXHUYECKUMU
CpEICTBAMH U IPOrpPaMMHBIM
obecrieyeHneM, HEOOXOAUMBIM IS
KU3HU M JIeATENbHOCTH B
UH(POPMALIMOHHOM o01ecTse.
[loAroToBUTE K MNpPaKTHUYECKOMY
HCIIOJIb30BaHUIO
MH(OPMALIMOHHBIX TEXHOJIOTUH B
0o0pa3oBaHUM, U TPH pEIICHUH
MPaKTUYECKUX 3a7a4 B 00JIacTu
XUMHH. YMETb  OCYILECTBIISITH
TIOUCK Hay4YHO-TEXHUYECKOMN
uHboOpMallUd B OTKPBITBIX 0a3zax
JAaHHBIX, MCIIOJNb30BaTh CpEACTBa
MIOATOTOBKH CHEUAIN3UPOBAHHBIX
Hay4YHBIX TEKCTOB U IMPOrpaMMHOE

obecrieueHue IS HAYYHBIX
HUCCIIEIOBAHNN 1o XHMHH,
WCIOJIb30BaTh  MH(OPMAIIMOHHBIE

Module  name: Modern
teaching technology

Discipline Names:
Information technologies in
chemistry

Prerequisites: Theoretical
foundations  of  inorganic

chemistry

Postrequisites:

Scientific research work of the
master student

Purpose: To develop students’

theoretical knowledge and
practical skills in applying
modern information
technologies, software, and

technical tools in educational
and research activities in the
field of chemistry. To prepare
students for effective scientific

and technical information
retrieval, working with
chemical databases, creating

and formatting scientific texts,
and applying ICT tools to solve
research and professional tasks

in chemistry.

Brief description: To
familiarize  students  with
modern information

technologies, technical means
and software necessary for life
and activity in the information
society. Prepare for the
practical use of information
technologies in education, and
in solving practical problems in
the field of chemistry. Be able
to search for scientific and
technical information in open
databases, use the means of
preparing specialized scientific
texts and software for scientific
research in chemistry, use
information networks and the
Internet to solve research
problems in chemistry and for
education.

Learning outcomes: Apply
modern teaching methods and
information technologies for
organizing educational




Mocenenepin menry  yorH
aKMapaTThIK KENep MEH
WHTEPHETTI TaljagaHy YIIiH
MaMaHJAHJIBIPBUIFAH  FBUIBIMHU

MOTIHIEP MeEH OaFaapiiaMalibIK
KaMTaMachl3 €TyAl JalbIHIAy
KYpaJIapbIH KOJIJIaHa Oiy.
OkbITy HITHAKeEpi: Xumus
MOHIH OoiipiHIIA OlTiM  Oepy
3aMaHayu onicrepi MEH
aKnaparTblK TEXHOJOTHSIIapbIH
KoJigaHa oiry.

KanbinTacaTtelH Ky3bIpeTTep:
XUMHUSHBI OKBITY/BIH 3aMaHayd
OKBITY 9J1icTepl MEH aKMapaTThIK
TEXHOJIOTUSUTAPBIH MEHTEPY.

cet u HVHTEepHET JUIsl pelICHHS
HCCIIEIOBATEILCKUX  3aJad 110
XUMHH U JIT 00pa3oBaHUsI.
Pe3yabTaTsl 00yJeHuUsI:
[IpuMeHSTh COBpEMEHHBIC METOJIbI
oOydeHuss © HWHPOPMAIMOHHBIC
TEXHOJIOTHH OpraHu3aIHN
00pa3oBaTeNbHON ACSITETLHOCTA B
00J1aCTH XMMUH;

®opmupyembie KOMIIETEHI[HH .
OCBOCHHE COBPEMEHHBIX METOJIOB
MIperoaBaHus u
MH()OPMAIIMOHHBIX TEXHOJIOT M
TUTSE OOYYCHUST XUMUH

activities in the field of
chemistry;

Formed competencies:
mastering modern teaching
methods and  information
technologies  for  teaching
chemistry

Koa moayai: X30M 3

Moayab araybl:  XHMUSIIBIK
3epTTeyepaiy O3€eKTI
Macelenepi

IIon  araysi:  KoimouaTsik
XMMUSHBIH 3aMaHayH Macelnepi
IIpepexBu3uTTEpI:
beliopranukanblk ~ XHMHUSHBIH
TEOPUSITBIK Heri3aepi
IMocTpekBHU3UTTEPI:
MaructpaHTThIH FBUTBIMU-
3epTTEY )KYMBICHI

Makcarhbl: Binim
aJymblIap IbiH Ka3ipri
KOJIJaHOabI KOJUTOUITHIK
XUMUsI OaFrbpITTapbl OOWBIHIIA
Kyheni TYCIHITiH
KaJbIITaCThIPY, 3aMaHayu
Teopusigap MEH oJicTepli
FBUTBIMU-3EPTTEY
KYMBICTapbIHA KOJIJIaHy
JaFIbLIapbIH IaMBITY,
COHJlali-aK KaTThl 3aTTaplblH
OepiKTIiriH TOMEHJIETY/IE€H
Oacrtam, JOUCHEPCTIK JKOHE
TaFraMIbIK Kyhenepai
o3ipieyre JNeWiH KOJJIOUITHIK
XUMUS 3aHaphI MEH
NHHOBAIASJIBIK TOCIAEPIH
MEHTepy.

Kpickama CHUIIATTAMACHI:

FruteiMu 3epTTeynepae Konnany
YIIIH KOJITaHOAIBl KOJUTOUATHIK
XUMHUSHBIH Kazipri
TeHJICHIUSIIAphIH Tangay. OKy
KypChbl FBUIBIMU 3€pTTEyNIepi

Koa mopyns: AIIXH3

Ha3zpanue moaynasi: AKTyajbHble
po6IeMbl XUMHYECKOT O
UCCIIEI0BaHUs

Ha3panmue AUCHHUILINHBI:
CoBpemeHHbIE poOIEMBI
KOJUIOMTHON XUMHH
IIpepexkBu3uTbl: Teopernueckue
OCHOBBI HEOPraHUYECKOH XUMHH
IHocTpekBU3UTHI:

Hayuno-uccnenoBarenbckas
paboTa MarucTpaHTa

Heas: Cdopmuposats y
o0yJaronmxcs CHUCTEMHOE
MPEJICTaBJICHHE O COBPEMEHHBIX
HaIpaBJICHUAX HpHKHaHHOﬁ
KOJUIOMJHON  XUMHH,  HAY4YHTh
AHAJIIN3UPOBATH n MNPUMCHATH
COBPEMEHHBIE TEOPUU U METOIbI

KOJJIOUJHOH XHMHH B HAaYYHBIX
HUCCICOOBAaHUAX, a TAaKKEC OCBOHMTH
MHHOBAIIMOHHBIC TCXHOJIOTHUHW HX

WCIIOJIb30BAHUS B Pa3IUYHbBIX
oTpacisix — OT MoOJIUUKAIH
CBOMCTB TBEpIbIX BEIIECTB JI0
pa3paboTku JUCIIEPCHBIX "
MUIIEBBIX CUCTEM.

Kparkoe onUCcaHue:
AHanmm3upoBaTh COBPEMEHHBIE
TEHACHIIUU IIPUKIIATHOM
KOJUIOUTHOU XUMHUHN st
HCII0JI30BAHHUS B Hay4HbIX
HCCIEAOBaHUAX. YUEOHBIH KypC
paciupsieT [IOHUMAaHHe "
HCIIOJIb30BaHUE COBPEMEHHBIX

TEOPUM KOJUIOUJHONM XWMHUHU IIPU

Modul code: APChR 3
Module name: Actual
problems of chemistry research

Discipline  Names: Modern
problems of colloidal
chemistry

Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites: Scientific

research work of the master
student

Purpose: To develop students’
systematic understanding of
current trends in applied
colloid chemistry, equip them
with skills to apply modern
theories and methods in
research practice, and master
innovative  approaches  for
using colloid chemistry laws—
from reducing the strength of
solids to developing industrial
dispersions and food systems.
Brief description:  Analyze
current trends in applied
colloidal chemistry for use in
scientific research. The training
course expands the
understanding and use of
modern theories of colloidal
chemistry in scientific
research. Mastering innovative
ways of applying the laws and
techniques of colloidal
chemistry in reducing the




KYPrizy Ke3iH/e KOJUIOMATHIK
XUMHUSHBIH 3aMaHayH
TEOPHSUIAPbIH TYCIHY MEH Karap
KOJIJIaHyIbIH KeHehTeni. Karte
3aTTapIbIH OCpIKTITiH
TOMEHJICTY e KOJUTOUATHIK
XUMHUSHBIH 3aHIaphl MEH
onlicTepiH, OHEPKACIMTIK
JTUCTIEPCUST  OIICTEpiH, TaMak
KYHelepiH ~ JKoHe  T. 0.
KOJIJAaHY/IbIH WHHOBAIUSUTBIK
ONiCTEpiH Urepy.

OKbITY HITHKeJIepi:—
Koiipurran MIHJCTTepl
HIey1iH omicTepi MEH
KYpPaJJapblH TaHJAl OTBIPBHIIL,
OeliOpraHUKaJIbIK,
AQHAIMTUKABIK,  KOJUIOWJTHIK,
(UBHKAIBIK XUMHS KOHE OLTIM
oepy TEXHOJIOTUSIIAPHI
CaJIaChIH/IaF bl FBUTBIMU
3epTTeyIliH 3aMaHayu
MoceJieNiepi MEH MiHAETTepiH
TYKBIPBIMIAY;

—XuMus cayachiHaa OimimM
KBI3METIH
3aMaHayn

aKnmapaTThIK
KOJIJIaHa

Oepy
YHBIMIACTBIPYABIH
omictepi  MeH
TEXHOJIOTUSITAPBIH
oury;

—3atTap MEH
MaTepHuanaapabl 3epTTeyliH
KaHa TOCULIEPIH J3Ipiiey KOHE
KOJIJaHBICTaFbIJIApbIH
KETULAlpy  ymiH  Qusuka-
XUMHUSLITBIK 3epTTeynaepaiy
ipremi KOHE 3aMaHayH
OimiMaepi MeH o/liCHaMacChIH
napjagaHa  OTBIPBIN, HAaKThI
TEOPHSUIBIK JKOHE KOJIIaHOAIbI
MIHJETTEpAl IIenly YIIiH e31HIH
KociOu OiTiMi MEH JaFIbLUIapbIiH
KOJIJTaHy;

KanabinracatblH Ky3bIpeTTep:

KOJUIOWATHIK XUMHSA 3aTTap
MEH MaTepHaiap/bl 3epTTeyIiH
KaHA TOCULACPIH 93Ipyiey KoHE
KOJITAHBICTAFBUIAPBIH JKETUIAIPY
YIIiH bu3MKa-XUMUSIIBIK
3epTTeyJepiH  iprem  KoHE
3aMaHayH oimimaepi MEH
QiCHAaMAaChIH nanganasa

BBIIIOJTHEHUH Hay4HBIX
HUCCIIEJOBaHUI. OBiageHue
WHHOBAIMOHHBIMHU cnocobamu

NPUMCHCHUS 3aKOHOB H MCTOIUK
KOJUIOMJHONM XUMHUU B CHUXCHHUH
IMPpOYHOCTHU TBCPABIX BCIICCTB,
METOJIaMU MIPOMBIIIIEHHON
AUCTICPCUH, THIICBLIX CUCTEM U JIP.
PesyabTarpel  00y4yeHuss:  —
@opMyJIUPOBATH COBPEMEHHBIC
npoOiieMbl M 3aJauyd HAy4YHOTO

HCCIeI0BaHUS B obacTu
HEOPTaHUYCCKOM,

aHAJIUTUYECKOM, KOJJIOUIHOM,
¢buznyeckoi XUMUH u

00pa30BaTEIbHBIX TEXHOJOTHUM,
C BBIOOPOM METOJOB U CPEACTB
peIIeHUs MOCTaBICHHBIX 3ajad4;
—IIpuMeHATs COBpEMEHHBIE
METOIbI oOyueHus u
nH()OPMAIIMOHHBIC TEXHOJIOTHH
OpraHu3aIu 00pa3oBaTenbHOM
JIEATEIIBHOCTH B 00JIaCTH XUMUH;
—I[Ipumensars CBOM
npodeccHoHaIbHBIC ~ 3HAHHUS |
HAaBBIKU JJI PelIeHUs KOHKPETHBIX
TEOPETUUECKUX W  TPUKIAJIHBIX
3aj1ad, UCIIONB3Ys
(dbyHIaMEeHTAIBHBIE 1 COBPEMEHHBIE
3HAHUA U METOJIOJIOTHUIO (PHU3UKO-
XUMUYECKUX HUCCIEAOBAHUN ISt

pa3paboTku HOBBIX u
COBEPIIICHCTBOBAHUS
CYLIECTBYIOINX croco0oB
HCCIIEIOBaHUS BEIIECTB "
MaTepuasos;

dopMupyeMble KOMIIETEHIINH
OBIIaJicHHe (PyHIAMEHTAIbHBIMH H

COBPEMEHHBIMH  3HAaHUSAMH  H
METOA0JIOTUEH ¢buznko-
XUMUYECKUX HCCIEAOBAHUN ISt
pa3paboTku HOBBIX u
COBEPIIICHCTBOBAHUS

CYLIECTBYIOIIUX  MOAXOJOB K

HU3YUYCHUIO BCHICCTB W MaTCpHUaAIOB
B KOJIHOHI[HOﬁ XUMHUHU

strength of solids, methods of

industrial  dispersion,  food
systems, etc.
Learning outcomes: -

Formulate modern problems
and tasks of scientific research

in the field of inorganic,
analytical, colloidal, physical
chemistry and educational

technologies, with a choice of
methods and means for solving
the tasks set;

—Apply modern
teaching methods and
information technologies for
organizing educational
activities in the field of
chemistry;

—Apply their
professional knowledge and
skills to solve specific
theoretical and applied

problems, using fundamental
and modern knowledge and
methodology of physical and
chemical research to develop
new and improve existing
methods of studying
substances and materials;
Formed competencies:
mastering them using
fundamental and  modern
knowledge and methodology
of physical and chemical
research to develop new
approaches to the study of
substances and materials in
colloidal chemistry and
improve existing ones




OTBIPBIIN, OJIAPABI MEHTepY

Kon mopyai: X30M 3

Moayab araybl: XHUMUSJIBIK
3epTTeyIepIiH ©3eKTi
Macenenepi

LI araysbl: Hucnepcri
Kyhenepaiy TEOPUSIIBIK,
Heri3aepi

IIpepexBu3uTTEpI:
beliopranukanblk  XHMHUSHBIH
TEOPUSITBIK Heri3aepi
IMocTpekBU3UTTEPI:
MaructpaHTThIH FBUIBIMU-
3epTTEY )KYMBICHI

Makcarhbl: Jucnepcrik
KyHeinep Typaiabl TEOPHSUIBIK
OUIiIM  KaJBIITACTBIPy  KOHE

oJlapJibl TIPAKTHKAAA KOJIIaHYFa,
COHJal-aK  JkKaHAa  XUMHUSJIBIK
KOCBUIBICTAP/IBI 3€PTTEY MCH aly
OMICTEpiH JaMBITYFa KaKeTTI
KY3bIpETTEP/li JAMBITY.
Kbickama CHNIATTAMACKI:
Korappl  MozeKkymambl  KOHE
TOMEH  MOJIEKYJalbl  OeTTIK-
oencenmi 3aTTapablH
KOMITO3UIUSUTAPBIHIA  OJIapJIbl
MTPAKTUKAJIBIK KOJITaHy
MYMKIHJIKTEPIH KEHEUTy YIIiH
KY3bIpeTTep/i
KanbeIMTacTeipaabl. OKYy KYypCHI
KaHA XUMHUSITBIK KOCBIIBICTAp/IbI
ally QJICTEpiH 3epTTey JKoHe
a3iprey CaJaChIH/IaFbI
TEOPUSIIBIK JKOHE O/IiCHAMAIIBIK
O1TIM/TI TOTBIKTBIPAIBI.

Koa mopyns: AIIXU3

Ha3zBanue mopyJsi: AKTyajlbHbIE
poOIEeMBI XUMHYECKOTO
HcCIea0BaHus

Ha3Banmue AUCHUIINHBI:
Teopernueckue OCHOBBI
JUCTIEPCHBIX CUCTEM
IpepexBu3utbl: TeopeTuyeckue
OCHOBBl HEOPraHMYECKON XUMHUHU
IMocTpekBU3UTHI:

Hayuno-nccnenoBarenbckas
paboTa MarucTpaHTa

Heas: Cdopmuposatsb y
oOyJaromuxcs TEOPETUUECKUE
3HAHUA O JUCHEPCHBIX CUCTEMaX U
KOMITETEHIIMH, HEOOXOAMMBIE IS
UX NPaKTUYECKOTO IPUMEHEHUs, a
TAaKKe€ Uil  UCCIEAOBaHUS U
pa3pabOTKM METOJIOB TOJIYYCHHS
HOBBIX XUMHUYECKHUX COETUHEHMII.
Kpartkoe onucaHue:
@opMHUPOBaHUE KOMITETCHIIMM JJIsI

paclIupeHus BO3MOYKHOCTEM UX
MPAaKTUYECKOr0  MPUMEHEHHUS B
KOMITO3ULUSIX
BBICOKOMOJIEKYJISIPHBIX u
HU3KOMOJIEKYJISIPHBIX
MTOBEPXHOCTHO-AKTUBHBIX BEIECTB.
VY4eOHbIit Kypc JOTIOJIHSIET
TEOPETUYECKHE u
METOJIOJIOTUYECKUE  3HAHUA B
obnacTtu UCCIIEIOBaHM u

pa3pabOTKH METOJIOB TOJIYYECHHS
HOBBIX XUMUYECKUX COETMHEHUH.
PesyabTarsl  00yuyeHuMsi: —

Modul code: APChR 3

Module name: Actual
problems of chemistry research
Discipline Names: Theoretical

foundations  of  dispersed
systems

Prerequisites: Theoretical
foundations  of  inorganic
chemistry

Postrequisites: Scientific

research work of the master
student

Purpose: The aim of the
course is to develop theoretical
knowledge  of  dispersed
systems and the competencies
required for their practical
application, as well as for
researching and developing
methods for obtaining new
chemical compounds.

Brief description: Formation
of Formed competencies to
expand the possibilities of their
practical application in
compositions of high-
molecular and low-molecular
surfactants. The training course
complements theoretical and
methodological knowledge in
the field of research and
development of methods for

obtaining new  chemical
compounds.
Learning outcomes: -

OKbITY HaTHKeJepi:— | DopmynupoBarh coBpeMenHbie | Formulate modern problems
KoiibLran MiHZeTTepAi | mpobaeMbl M 3amaum HayudHoro | and tasks of scientific research
[Ty IiH omicrepi MEH | MCCIICTOBAHUS B obmactu |in the field of inorganic,
KypaJlJapblH TaHIail OTBIPBIN, | HEOPTaHUUYECKOH, analytical, colloidal, physical
OeliopraHuKaIbIK, aHaIMTUYECKOM, KosutouaHow, | chemistry and  educational
AQHATMTUKAJIIBIK,  KOJUIOMATHIK, | GU3UUECKOM XUMHUHU u | technologies, with a choice of
bu3nKaIbIK XUMUS KOHE OimiM | oOpa3oBaTenbHBIX TexHOJorui, | methods and means for solving
oepy TEXHOJIOTUSIAPBl | ¢ BBIOOpPOM MeToa0B u cpeacTs | the tasks set;
caJlaChIH/IaFrbl FBUIBIMH | PCIICHUS MOCTABJICHHBIX 3a/1a4, —Apply modern
3epTTeyIiH 3aMaHayu —IIpumensTe coBpemeHHble | teaching methods and
MoceJieliepi MEH MIiHJETTEPiH | METObI o0y4YeHHs u | information technologies for
TYKBIpBIMIAY; UH(pOpPMaIMOHHbIE TEXHOJIOTUH | Organizing educational
—XuMHs canacelHaa OiTiM | OpraHu3aIuu obpasoBatenpHOU | activities in the field of
oepy KBI3METIH | JESATEIbHOCTH B 00aCTH XMMUH; chemistry;
YUBIMIACTRIPYABIH ~ 3aMaHayH ~IIpumeHsTH CBOH —Apply their
omictepi  MeH  akmaparTelK | npodeccuoHanbHele  3HaHWs U | professional knowledge and




TEXHOJIOTUSTAPBIH KOJIJaHa | HaBBIKW IS pernenust KoHkpeTHeix | SKills  to  solve  specific
oiy; TEOpEeTHYECKHX W  npukiIagHbeix | theoretical and applied
—3arrap MEH | 3ajad, ucnone3ys | problems, using fundamental
MaTepuaIapabl seprreyaiH | pyHnamenTanbHbie U coBpeMennbie | and modern knowledge and
»KaHa TOCLIIEPiH d3ipiiey »KoHe | 3HaHMs W Meromosioruio ¢usuko- | methodology of physical and
KOJIJIAHBICTAaFbUIAPBIH XMMHUYECKUX wHccienoBanuii s | chemical research to develop
KETUImipy — yimniH  Qu3uka- | pa3paboTKu HOBBIX u | new and improve existing
XUMUSLITBIK 3epTTeyJEp/iH | COBEPIICHCTBOBAHUS methods of studying
ipremi JKOHE 3aMaHayd | CYHIECTBYIOIIMX crioco6oB | substances and materials;
OlmiMaepi MEH oJiCHaMachlH | MCCIEIOBAHUS BEIIIECTB u | Formed competencies:
maiijlajjana  OTBHIPBIN, HAKTHI | MATEPHAJIOB; Possess  fundamental and
TEOPUSIBIK JKOHE KoygaHOansl | dopMHpyeMble KOMIIETEHIHHN modern knowledge and
MIHAETTEpl Ienry yurd e3inin | Bmagers  ¢ynmamenraasasivu 1 | methodology  of  physico-
KociOu OuTiMI MEH JaFIblIapblH | COBpeMeHHbIMM  3Hanusimu U | chemical research for the
KOJIIaHy; METONOJIOTHEN ¢usuko- | development of new and
KaabInTacaTbiH Ky3bIpeTTep: | XMMHUSCKMX HCCIeNOBaHUi s | improvement  of  existing
3artap MeH MaTepuaiapibl | pa3paboTKu HOBBIX u | methods of research  of
3epTTEyiH JKaHa TOCUIACPIH | COBEPUIICHCTBOBAHMSI substances and materials.
a3ipiey ’KOHE | CYIICCTBYIOIIHX croco6oB
KOJIZIAHBICTAFbUIAPBIH KETUIIIPY | UCCIACTOBAHHS BEIIECTB "
YIIiH (U3UKa-XUMISUIBIK | MATEPUATIOB.
3epTTeYJICpAiH  Ipreili  JKoHE
3amMaHayu Olmimi MEH
oJIiICHAMACHIH MEHTEpY.
Kox monyai: X30M 3 Kon monyasi: AIIXHU3 Modul code: APChR 3
Monayas arayel: Xumusuislk | HazBanme moapyasi: Axryanshbie | Module name: Actual
3epTTeyJepIiH ©3€KTi | MpOOJIeMBI xumuueckoro | problems of chemistry research
Mocenenepi WCCIIEIOBaHHS Discipline Names: Theory and
ITon  araybi:  @usukansik | Hazpanue aucummiamubi: Teopus | problems of physical chemistry
XMMUSIHBIH ~ TCOPHUSACHl  JKOHE | M mpobieMbl (usudeckor xumuu | Prerequisites: Theoretical
Macernenepi IpepexBusurnr:  Teoperndeckue | foundations  of  inorganic
IIpepexBu3urTepi: OCHOBBI HEOpPraHWYECKOW XuMHUH | Chemistry
Beitopranukanblk ~ XUMUSHBIH | [I0CTPEeKBH3HTHI: Postrequisites: Scientific
TEOPHUSITBIK Herizaepi | Hayuno-uccienoBarenbckas research work of the master
ITocTpexBu3uTTEpPI: paboTa MarucTpaHra student
MarucTpaHTThIH FbUIbIMU- | esib: dopmupoBaHue y | Purpose: To develop students’
3epPTTEY KYMBICHI 00yJaroIuXcst rnybokoro | in-depth  understanding  of
MakcaThbl: binim | moHuManust coBpeMeHHbIX Teopuit | modern theories, approaches,

TYyIIBUIAPABIH Ka3ipri 3aMaHFbI
(UBHUKAIBIK XUMHS TEOPHUSIIAPHI
MEH SJIICTepIH TePEH MEHIepyiH,
JKOHE
MIHJIETTEP1
OeTiHIlE TaNIAy
KOJiJaHy  KaOimerTepiH
COHJail-aK
APKBLTBI
(bu3UKa-XUMUSIIBIK, JKYHenepiH
olry

oJapabl
KOJITAaHOAJIBI
nienryae o3
KOHE
KaJIBIITACTHIPY,

MOJIETIBACY  SAicTepl

FBIIIBIMH

MIHE3-KYJIKbIH  Oonkait
JIaFIbUTAPBIH 1aMBITY.
Kbickaia CHNATTAMACHI:

TeopusutbIK JKOHE KOJITaHOAIBI

U TOAXOJ0B (hM3UYECKON XUMHH,
pas3BUTHE HaBBLIKOB
CaMOCTOSITEILHOTO  aHaliM3a |
MIPUMEHEHHUSI TEOPETUYECKUX OCHOB

JIIL pemicHuA HAayYHBIX u
NPUKIAJAHBIX 3a/Ja4, a TaKxke
CIIOCOOHOCTH MIPOrHO3UPOBATH
noBeJieHHe  (PU3MKO-XUMUYECKUX
CHCTEM c WCTIOJIb30BaHUEM
MOJIEJIbHBIX METO/I0B.

Kpartkoe onucaHue:
dopmupoBaHue YMEHUS
CaMOCTOSITEIIbHO OCBauBaTh,
AHAJIM3UPOBATH n MNPUMCHATH

and processes in physical
chemistry, foster their ability to
independently analyze and
apply theoretical foundations
to solve scientific and applied
problems, and use modeling
methods to predict the behavior

of physical and chemical
systems.
Brief description: Formation

of the ability to independently
master, analyze and apply
theories,  approaches  and
processes in modern physical




ecenTepal IIemy YIIiH Ka3ipri
3aMaHFbI (U3HUKAITBIK
XUMUSITAFbI TEOPHsLIAP/IBL,
TOCUIIEP/Il J)KOHE TIPOIECTEPIi 03
OCTiHIIIE MEHTepy, TAlIay KOHE
KoJIJaHy OLTIriH KaJbIITaCThIPY;
3epTTENeTiH (PU3UKA-XUMHSIIBIK
KYWelnep MEH TPOIEeCTepaiH
TEPMOIMHAMHKAITBIK KOHE
KUHETHKAJIBIK  MapaMeTpiepiH
MOJENbIIK TOCUIZICPMEH
Oomkay; XUMHS
caJlaChIH/IaFbl FBUIBIMH
3epTTEYIiH TEOPUSUIBIK-
QIICHAMAJIBIK HET131H KEHEUTE.
OxbITY HITHIKeJepi:—
Koiibuiran MIHJIETTEP 1
1181137115 amicrepi MEH
KYpPaJJapblH TaHJal OTBIPBHIIL,
OeliopraHUKaIbIK,
AQHAINTUKAIBIK,  KOJUIOMTHIK,
(UBUKAIBIK XUMUS JKOHE OLIiM
oepy TEXHOJIOTUSTAPHI
caJlaChIH/IaFbl FBUIBIMH
3epTTeyAiH 3aMaHayu
Maocesenepi MEH MIiHIETTepiH
TYKBIPBIM/IAY;

—X¥MUS cajgacklHaa OLTiM
KBI3METIH
3aMaHayu

aKIapaTThIK
KOJIJIaHa

Kypc

Oepy
YUBIMIACTBIPYIBIH
omicTepi  MeEH
TEXHOJIOTHSIIAPBIH
ouny;

—3arTap MEH
MaTepHuaiapbl 3epTTeyaiH
XKaHa TOCUIIEPIH 93ipliey KoHE
KOJIJIaHBICTAaFbIIIAPBIH
KeTunipy  ywiH — ¢usuka-
XUMUSIITBIK 3epTTeyIepaAIH
ipremni 3aMaHayu
OutrimMaepi MeH OJliICHaMachlH
naijanaHa  OTBIPBIN, HAKTHI
TEOPUSUTBIK JKOHE KOJIaHOAIbI
MIHIETTEpAl MIenTy YIIH e31HIH
KociOm O11iMi MEH JaFIblUIaphIH

KOHC

KOJIZIaHy;

KanasinTacaTbeln
KY3bIpeTTep: DUBUKAIBIK
XHUMUSHBIH 3aMaHayu

TEOPUSIBIK KOHILENLHATAPHI
MEH 9JIiICTEepiH MEHTEPY;
Kyiienepai Tangay  yumiH

TEOPHH, TOAXOIBI M TPOIECCH B
COBPEMEHHOW (PU3MUECKOW XUMHHU
JUIL  PEIICHHs] TEOPETHYECKUX WU
MIPUKJIIaTHBIX 3aja4;
MIPOTHO3UPOBAHHE
TEPMOAMHAMHYECCKUX u
KHHETHYECKUX napameTpoB
U3y4aeMbIX  (DUBUKO-XUMHUECKHX
CHCTEM U TPOIECCOB MOJICIbHBIMU
cnocobamu;  Kypc  pacmmpsier
TEOPETUKO-METOI0JIOTHIECKYFO
OCHOBY Hay4HOTO HCCIICJIOBaHHS B
00JacTl XUMHH.

PesyabTraTrhl  00yuenusi:  —
dopMynMpoOBaTH COBPEMCHHBIC
npoOJieMbl M 3aJa4yd HAyIHOTO

HCCIICIOBaHU S B obmacTu
HEOPTaHUYECKOM,

aHAJIUTUYCCKOM, KOJJIOUIHOM,
dbuznveckoi XUMHHU u

00pa30BaTEIbHBIX TEXHOJOTHUM,
Cc BBIOOPOM METOJ0B M CPEJCTB
pelieHUs MOCTAaBJIEHHBIX 3aJ]1a4;
—IIpumensTs coBpeMeHHbIE
METO/bI oOyueHus u
UH(pOPMalLMOHHbIE TEXHOJIOTUH
OpraHu3alu o0pa3oBaTenbHOM
NesITeIbHOCTH B 00JIaCTH XUMUH;
—IIpumenaTs CBOHU
npodeccuoHalbHble  3HaHMA U
HAaBbIKU JJIs PEIleHUs] KOHKPETHBIX
TEOPETUYECKMX M  NPUKIIAJHBIX
3ajad, UCIIOJIB3YS
(GbyHIaMeHTaJIbHbIE U COBPEMEHHbIE
3HaHHUA U METOJIOJIOTHIO (PU3UKO-
XUMHMYECKUX HCCIICJOBAHUM  JUIS

pa3paboTku HOBBIX u
COBEPILIEHCTBOBAHUS
CYIIECTBYIOIINX croco0oB
HccIea0BaHus BEILIECTB u
MaTepHuasos;

dopmMupyemble KOMIIETeHIUH:
Bnanenune COBPEMEHHBIMU
TEOPETUUECKUMHU KOHILIEIHUSAMU U
MeTrogamMu  (U3UYECKOM  XHUMMWH,
YMeHnue IIPUMEHSATH
TEPMOIMHAMHUYECKHE,
KMHETUYECKUE U MOJEJbHBIE

MOOXOMIbI JJISI aHAIN3a CHCTEM.

chemistry to solve theoretical
and applied problems;
prediction of thermodynamic
and kinetic parameters of
studied physico-chemical
systems and processes by
model methods; The course
expands the theoretical and
methodological basis  of
scientific research in the field
of chemistry.

Learning outcomes: -
Formulate modern problems
and tasks of scientific research

in the field of inorganic,
analytical, colloidal, physical
chemistry and educational

technologies, with a choice of
methods and means for solving
the tasks set;

—Apply modern
teaching methods and
information technologies for
organizing educational
activities in the field of
chemistry;

—Apply their
professional knowledge and
skills to solve  specific
theoretical and applied

problems, using fundamental
and modern knowledge and
methodology of physical and
chemical research to develop
new and improve existing
methods of studying
substances and materials;
Formed competencies:
Mastery of modern theoretical
concepts and methods in
physical chemistry; Ability to
apply thermodynamic, Kinetic,
and modeling tools to analyze
systems.




TEPMOJUHAMHUKAJIBIK,

KHHETHKAJBIK KOHE
MOJIENBIIK Tocinuepai

KOJIJIaHYy.

Kox moayai: X30M 3 Koa moayasi: AIIXU3 Modul code: APChR 3
Moayas arayel: Xumusuislk | HazBanme moapyasi: Axryanshbie | Module name: Actual
3epTTeyICpIiH ©3CKTi | MpoOIeMBI xumudeckoro | problems of chemistry research
Moceenepi UCCIIEIOBAaHHS Discipline  Names: Modern
IIon  araypi:  Ousukansik | HazBanue AUCHHUILIMHBL: | problems of Physical
XUMUSTHBIH 3amaHayu | CoBpeMeHHbIC npoOiemsr | Chemistry

Macesenepi busnyeckoi xumun | Prerequisites: Theoretical
IIpepexBu3uTTeEpi: IpepexBusurei: Teopernueckue | foundations  of  inorganic
Beiiopranukanblk ~ XMMUSHBIH | OCHOBBI HEOpraHuveckod xummuu | chemistry

TEOPHSIIBIK Herizzuepi | [locTpeKBU3UTHI: Postrequisites: Scientific
IMocTpeKkBH3UTTEPi: Hayuno-uccnenoBarenbckas research work of the master
MarucTpaHnTTbIH FBUIBIMU- | pa0OTa MarucTpaHra student

3epTTey KYMBICHI
Makcarbl: TepmonuHamuka
MEH KHUHETHUKara Heri3jeie

OTBIPBIT, (HU3UKATBIK
XUMUSIHBIH 3aMaHayu
MOcelleiepiH  Tajjgay JKOHE
oNapAapl  mIemy  9AicTepiH
KOJIJaHy JaF IbLIaPBIH
KaJbITACTHIPY.

Kpickama cHmaTraMachl:
XUMUSATBIK ~ TepMOJMHAMUKA
KOHE KUHETHKA CaJlaChIHJAFbI
oumimi Kanmnbliay J)KoHE
TYCIHAIpY, Ka3ipri 3aMaHFbl
(bu3HUKaIBIK XUMHS
caJlachIH/IaFbl MpoOsemMaapbl
KOO JaFIbIIapbIH

KAJIBIITaCTBIPy JKOHE Kazipri
O11iM oepy
TEXHOJIOTUSUIAPBIHAA  KOJAAHY
ymiH ~ Du3uKanelk  XUMHS
caJlaChIH/Iarbl OKY MaTepHalblH
KYpBUIBIMIAY  KOHE  YCHIHY
HETi3iHIe  onapAbl  WIely
OMICTEpIH TaHAY.

OxkbITY HITHKeJepi:—
Kotipmran MIHJIETTEP 1
HICHTYIiH onicrepi MEH
KYpaJJapblH TaHJal OTBIPHIII,
OeiiopraHuKanbIK,

AHATTMTHKAIIBIK,  KOJUIOM/THIK,
(UBHUKAIBIK XUMHUS KOHE OLTiM
oepy TEXHOJIOTHSIIaphI
caJlaChIH/IaFbl FBUTBIMU
3epTTeyAiH 3aMaHayH
MoceJiesiepi  MEH MIHAETTEpiH

Heab: CdopmupoBaTh yMeHHE
aHATM3UPOBATH COBpEMEHHBIC
npoOseMbl  (PU3UYECKON XUMHH H
MPUMEHSITh METOJIBI UX PEIICHUS Ha
OCHOBE 3HAHUH TEPMOJMHAMUKU M
KHHCTUKH.

Kparkoe omucanume: OO600mcHue
W HHTEpHIpeTanus 3HAaHUH B

obrnactu XUMHYECKON
TEPMOAMHAMHKHA W  KWHETHKH,
(dhopMupoBaHue HaBBIKOB

MIOCTAaHOBKM IpoOsieM B 00JacTu
COBPEMEHHOM (U3NUECKON XHUMHUH
U BBIOOP METO/IOB X PEIICHHs Ha
OCHOBE  CTPYKTYPUpPOBaHUSA U
MIpeICTaBICHUS y4eOHOro
MaTepuaia B o0sacTH (U3NYECKON

XUMHHM  JUIsL  MCIIOJIb30BAHUS B
COBPEMEHHBIX  00pa30BaTENbHBIX
TEXHOJIOTHSIX.

Pesyabrarel oO0yuenusi: —

®opMynUpoBaTh COBPEMEHHBIE
npoOyieMbl M 3aJa4yd HAy4HOTO

HUCCIIEIOBAHUS B obmactu
HEOPraHU4EeCKOMH,

aHAJIMTUYECKOM, KOJJIOUIHOM,
dbuznveckoi XUMHAHU u

00pa3oBaTeNbHBIX TEXHOJOTHH,
C BBIOOPOM METOJOB U CpPEACTB
pelIeHHs MOCTABJIEHHBIX 3a]1a4;
—IIpuMeHATs COBpEMEHHBIE
METO/IbI o0yueHHs u
nH(pOpMalOHHbIE TEXHOJIOTHH
OpraHMu3aLu o0Opa3oBaTenbHON
NESITeIbHOCTH B 00JIaCTH XUMUH;
—IIpumMeHnATH CBOHU

Purpose: The aim of the
course is to develop the ability
to analyze modern problems of
physical chemistry and apply
methods for solving them
based on knowledge of
thermodynamics and Kinetics.
Brief description:
Generalization and
interpretation of knowledge in
the  field of  chemical
thermodynamics and Kinetics,
the formation of skills in
problem-solving in the field of
modern physical chemistry and
the choice of methods for
solving them based on the
structuring and presentation of
educational material in the
field of physical chemistry for
use in modern educational
technologies.

Learning outcomes: -
Formulate modern problems
and tasks of scientific research
in the field of inorganic,
analytical, colloidal, physical
chemistry and educational
technologies, with a choice of
methods and means for solving
the tasks set;

—Apply modern
teaching methods and
information technologies for
organizing educational
activities in the field of




TY>KBIPBIM/IAY;

—XUMUS cajackiHaa OLTiM
oepy KbI3METIH
YUBIMIACTBIPYABIH  3aMaHayu
omicTepi  MEH  aKmaparThIK
TEXHOJIOTHSIIAPBIH KOJIJIaHa
oury;

—3atTap MEH
MaTepuaIaapabl 3epTTeYIiH
XKaHa TOCUIIEPIH 93ipliey KOHE
KOJI/IaHbICTaFbIJIAPbIH
KeTimipy — ymwiH — ¢usuka-
XUMHUSIIBIK 3epTTeyiepaiy
ipremni KOHE 3aMaHayu
OuriMaepi MeH 9JliCHaMaChIH
napjagaHa  OTBIPBII,  HAKThI
TEOPUSIIBIK JKOHE KOJAaHOANbI
MIHIETTEpl ey YIIiH 631HIH
KociOm O1s1iMi MEH JTaFIblIapbIH

KOJIJJaHy;
Kanbinracarbin Ky3bipeTTep:
Du3HKaIbIK XUMUSHBIH,

NMEKTPOXUMHUSHBIH ~ 3aMaHayH
MaceJeNepiH,
TEPMOTUHAMHUKAITBIK
CHITaTTamMajaphbl OolibIHIIIA
XUMUSUTBIK ~ 3aTTapJblH  KYHiH
Tanjaai ouny.

npodecCuoHaIbHBIC  3HAHUS |
HaBBIKH JUIS PEIICHUS KOHKPETHBIX
TEOPETUYECKUX M  NPUKIAJIHBIX
3ajad, UCTIONB3Ys
(GyHIaMEHTaJIbHBIC U COBPEMECHHBIC
3HaHUS M METOJOJIOTHIO (PHU3HKO-
XUMHAYECKHX HCCICIOBAHUN ISt

pa3paboTku HOBBIX u
COBEPILICHCTBOBAHHSI
CYIIECTBYIOIIUX croco6oB
WCCIIEIOBAHHS BEIIIECTB u
MaTepHaloB;

®opMupyemMblie KOMITETEHIIUH:
YmMmers aHaJIU3UpPOBaTh
COBpPEMECHHBIC POOIEMBI
(busmueckoi XUMUH,

QJICKTPOXUMUHU n COCTOsAHHUA
XHUMHUYCCKUX B€IICCTB 1o ux
TCPMOANHAMHWYCCKUM
XapaKTCPpUCTHKAM.

chemistry;

—Apply their
professional knowledge and
skills  to solve  specific
theoretical and applied
problems, using fundamental
and modern knowledge and
methodology of physical and
chemical research to develop
new and improve existing
methods of studying
substances and materials;
Formed competencies:
Ability to analyze modern
problems of Physical
Chemistry, electrochemistry,
and the state of chemicals
based on thermodynamic
characteristics.

Kon mopyai: X30M 3
Monayab araybl: XHUMUSIIBIK

Kon monyns: AIIXH3
Hassanue moayusi: AKTyajabHbIE

Modul code: APChR 3
Module name: Actual

3epTTeyJIepIiH ©3€KTi | MPOOIIeMBI xumuueckoro | problems of chemistry research
Mocenenepi WCCIIE/IOBAHHS Discipline  Names: Modern
IMon arayei: Opranukanslk | HazBanue mucuunauubl: | problems of organic chemistry
XUMUSTHBIH 3amaHayn | COBpeMeHHbIC npobiemsl | Prerequisites: Theoretical
Mocenenepi OpraHUYeCKOM xumun | foundations  of  inorganic
IIpepexBu3uTTeEpi: IMpepexBu3urnr:  Teoperudeckue | chemistry

Beiiopranukanblk ~ XMMUSHBIH | OCHOBBI HeopraHudeckor xumuu | Postrequisites: Scientific
TEOPHSITBIK Heriznepi | [locTpekBU3HTHI: research work of the master
IMocTpexBu3UTTEPI: Hayuno-nccnenoBarenbckas student

MarucTpaHTTbIH FBUIBIMU- | pab0OTa MarucTpaHTa Purpose: The aim of the
3epPTTEY KYMBICHI Henn: Cdopmuposats | course is to develop advanced
Makcatbl: OpraHukanblK | yriyoiaéHHbIe 3HaHUS o | knowledge of modern
XUMUSHBIH 3aMaHayd | COBPEMECHHBIX npobaemax | problems in organic chemistry,
Macelnenepi OOWBIHIIA TEpPEH | OpraHMYecKoil XuMuH, pa3Buth |10 enhance the ability to
Oimim KaJIBIITACTBIPY, | YMEHHUS aHaiu3upoBaTh | analyze reaction mechanisms,
peaxkuus MEXaHM3MJEpiH | MEXaHW3MBl peaklui, oleHuBaTh | assess  the  reactivity  of
Tanjgay, MOJIEKyJIadapblH | PEaKIIHOHHYIO criocobHocTh | Molecules, and predict possible
PEeaKIHSITBIK Ka0ineTiH | MOJIEKyl M TPOTHO3HMPOBaTh MyTH | pathways of organic
Oarajay jKoHE OpPTaHUKAIBIK | IPOTEKAHUS opranmyeckux | transformations.
peakIusaapIblH MYMKiH | IpeoOpa3oBaHUil. Brief  description:  When
OarpITTapbIH oomkay | KpaTkoe onucaHme: ITpu | studying the discipline, the
JaFIbIIAPBIH TaMBITY. W3YYCHHUH JUCHMILIHHBI | understanding of the




Kpickama cumarraMachbl:
[Tonmi OKY Ke3iHe
MOJICKYJIAJTBIK

opOUTANBIAPIBIH TMalia OOTYybI
HOTIKECIHIE
MOJICKYJIalapIaFbl aTOMIaP IbIH

e3apa acepi Typabl
TYCIHIKTEpre HET13/IeNIreH
XUMHUSIIBIK peakuusiiap
MeXaHU3MIepiH TYCIHY 1
KeHeleni; XUMUSIIBIK
NPOIECTIH OTHeNl KYHIepiH,
peakuusIapablH  CTaTHKAJbBIK
KOHE JTMHAMUKAJIBIK
(hakTOpIapBIHBIH oCepiH
Tanjay, peaxus
OpTAJIBIKTAPbIH AHBIKTAY KOHE
MOJIEKYJIaap IbIH
PEaKTHBTUIITIH Oaranay,
OpraHUKAIIbIK 3aTTap/IbIH
CHUHTE31 CXEMaJapblH KYpY;
XUMHUSIIBIK peaxkusIapabIH
MYMKIH  JKOJIapblH  Ooynkai
oimy.

OKbITY HOTHIKeJIepi:
OpraHuKanbIK KOHE
OeilopraHUKaIIbIK CUHTE3IIH
XUMUSITBIK MPOIECTEPIHIH

KYPY MEXaHM3MIH TYCIHIIDPY,
XUMISUIBIK  TIPOIIECTIH  ©TIei

KYHJIepiH, MOJIEKYJIAJIapAbIH
PEaKTUBTLIIrNH Oaranay YIIiH
peaKknusuIapslH, ~ CTATHKAIBIK
KOHE JTUHAMHUKAJTBIK
(hakTOpIapBIHBIH ocepiH
Tajnjaay;

KanabinracaTbiH Ky3bIpeTTep:
OpraHuKasbIK XUMUSHBIH
3aMaHayu MacesepiH
TY>KBIPMIANIbI, XUMHUSITBIK
MPOIIECTEPIHIH arbIMbIH
OaKpLIayMEH 0aiiTaHBICTHI
nepbec 3epTTey  aFabLIapbIH

MEHTepY;

paciupsieTcs MMOHUMAaHHe
MEXaHH3MOB XMMHUYECKUX PEAKITHA
Ha OCHOBE TNPEICTaBICHUUA O

B3aUMHOM BJIUSHUUM aTOMOB B
MOJIEKYJIax, KaK pe3ynbTaTe
o0pa3oBaHUs MOJICKYJISIPHBIX
opOuTaneil;  HaBBIKM  aHaIK3a
MEPEXOAHBIX COCTOSIHUM
XUMHUYECKOI'O IIPOLIECcCa, BIIUSHUS
CTaTMYECKUX U  JIMHAMUYECKHUX
(GakTopoB  peakiui, BbISBICHUSA

PCAKIIMOHHBIX LHECHTPOB W OLCHKHU

PeaKIMOHHON CIIOCOOHOCTH
MOJIEKYJ,  COCTaBJIEHHUS  CXEM
CHHTE3a OPraHWYECKHUX BEIIECTB;
YMEHUS IIPOrHO3UPOBATh
BO3MOXKHBIE IYTH  XMMHUYECKHX
peaKuuid.

PesyabTarsl o0yuyeHHA:
OOBACHUTD MEXaHU3M MPOTEKAHUS
XUMHYECKHX IIPOLIECCOB
OpPraHU4ecKoro u
HEOPraHUYECKOTo CUHTE3A,
aHAJIM3UPOBATh HepexoHble
COCTOSIHUSI XUMHUYECKOTO

nporiecca, BIUSHHUS CTATUYCCKUX U
TUHAMHYECKUX (aKTOPOB peakiuil
TUTST OIICHKHU PEaKIMOHHON
CIIOCOOHOCTH MOJIEKYT;
®opmupyemMble KOMIIETEHIHHU:

Brnanets HaBBIKAMH
CaMOCTOSTEIILHOTO U3YYCHUS
COBPEMEHHBIX npo0Giem
OpPTaHMYECKON XUMHUH, CBA3aHHBIX
c KOHTpOJIEM MPOTEKAHUS

XUMHYCCKUX ITPOLECCCOB.

mechanisms  of  chemical
reactions is expanded on the
basis of ideas about the mutual
influence of atoms in
molecules as a result of the
formation of molecular
orbitals; skills in analyzing the
transition states of the chemical
process, the influence of static
and dynamic reaction factors,
identifying reaction centers and
assessing the reactivity of
molecules, drawing up
schemes for the synthesis of
organic substances; the ability
to predict possible ways of
chemical reactions.

Learning outcomes: Explain
the mechanism of the chemical
processes of organic and
inorganic synthesis, analyze
the transition states of the
chemical process, the influence
of static and dynamic reaction
factors to assess the reactivity
of molecules;

Formed competencies:
Mastering  the skills  of
independent research related to
the control of the flow of
chemical processes, solving
modern problems of organic
chemistry.

Kox moayai: X30M 3

Moayas araybl:  XHMUSIIBIK
3epTTeyNepAiH ©3€KTi
Mocenenepi
IIon  araybli:  OpraHukaibK
XUMHUSTHBIH TEOPUSLIIBIK
acmekTuiepi

IIpepexBu3uTTEPI:

Koa monyasi: AIIXH3

Ha3panme moaynasi: AKTyalbHbIE
po0GIeMbI XUMHUYECKOTO
UCCIIEIOBaHU

Ha3Banue AUCHHUILINHBI:
Teopernueckune aCTIEKTBI
OpraHu4eCcKou XUMHH
IIpepexkBu3uThl: Teopernueckue

Modul code: APChR 3
Module name: Actual
problems of chemistry research
Discipline Names: Theoretical
aspects of organic chemistry
Prerequisites: Theoretical
foundations  of  inorganic
chemistry




Beitopranukanbik XUMUSHBIH
TEOPUSIIBIK Heri3zaepi
IMocTpexkBU3NTTEPI:
MaructpaHTThig FBUIBIMU-
3epTTEY KYMBICHI

MakcaTthbl: Bimim
aTyIIbLIapAbIH OpraHUKAJIBIK

XUMUSI CaJachlHAA ICKTPOHIBIK
addexTrepaig OpraHUKAJIBIK
KOCBUTBICTAP/IBIH ~ KacHETTepiHe

oCepiH  TYCiHY, peakmusiap
MEXaHU3MIH Taljay, KypAewi
MOJICKYJIaIap IbIH CUHTE31H
KOCHapiay KOHE XUMUSIIBIK
IKCIICPUMEHT HOTHXKEIIEPiH
IYpBIC MHTEpIpEeTannsyay YIIiH
KOKETTI  TEPeH  TEOPHSUIBIK

OUTIMJIEPiH KAJIBIIITACTHIPY.

Kbickama CHUMATTAMACHI:
OpraHukaiblK MOJEKylIaaap/IbiH
XUMHUSITBIK KacHeTTepiHe
AJICKTPOHIBI addexrinepaiy
ocepiH TYCIiHY, KeIeH Tl
OpraHUKAaIIbIK Kyienepaiy
CUHTE31H KYPYJbIH TOHCKTITITIH
TYCIHY KaOUIeTiH
KAJIBIIITACTBIPY, XUMHUSITBIK
peakuusIapablH  HOTIKENEpiH,
OJIapAbIH MEXaHU3M/JIEPiH,

peareHTTep/iH KYPBUIBIMBI MEH
KACHUETTEPIH, JKaraiiapblH OUTy
Herizinge Ookay; XUMUSIIBIK
OKCIEPUMEHTTIH  MaKCaTTapblH
TYCIHAIpY, OpraHuKaIbIK
KOCBUIBICTApP/IbI  CHHTE3JCY/IIH
OHTaWJBl OaFbITHIH JKOCHapiay
KOHE  TaHJIAy; 3epTXaHAJIbIK
KYMBICTBIH HOTHKEJIepiH
TYCIHAIpY JKOHE JypbIC
OPBIHJIAYIbI MEHTePe/Ii.

OKBITY HOTH:KeJIepi:
OpraHukanmbiK KoHE
OeilopraHUKaIIbIK CHHTE3IIH
XUMUSIIBIK MIPOLIECTEPiHIH
KYPY MeEXaHH3MIH TYCIHIIPY,
XUMUSUTBIK  TIPOIIECTIH  OTIeNi
KYHJIepiH, MOJIEKYJIaJIapIblIH
PEaKTUBTLIIrNH Oaranay VIIiH
peaKkIusuIapblH ~ CTAaTHKAIBIK
KOHE JTUHAMHUKAJTBIK
(hakTOpIapBIHBIH oCepiH
Tanaay;

OCHOBbl HEOPraHUYECKOW XUMHH
IMocTpekBU3UTHI:
Hayuno-uccnenoBatenbckas
pabota maructpaHra

Heasb: dopmupoBaHHe y
o0yJaromuxcs rITyOOKUX
TEOPETUYECKUX 3HAHUM B 00JacTH
OpraHUu4eCcKOu XHUMUH,
MTO3BOJISIFOIINX MMOHUMATh u
OOBSICHSITh BIUSHHUE JIIEKTPOHHBIX
a3 dexToB Ha CBOMCTBA
OPraHUYECKUX COCIMHEHHUI,
aHAJIM3UPOBATh MEXaHHU3MBI
peakuuii, IJIaHUPOBAaTb  CHHTE3
OpPraHUYECKUX MOJIEKYIL,
MPOTHO3UPOBATh  PE3YJIbTAaTBl U
HUHTEPIPETUPOBATH JTaHHbBIE
XHUMHAYECKOTO SKCIIEPHUMEHTA.
Kparkoe onmcanume: OOBSACHATH
BIIMSIHAE DJIEKTPOHHBIX 3(HEeKTOB

Ha XUMHAYECKUE CBOMCTBA
OpPraHUYECKUX MOJIEKYJI, IOHUMATh
IIOCJIEI0BATEIIbHOCTh  IIOCTPOCHHUS
CHUHTE3a KOMIUIEKCHBIX
OpPraHUYECKHUX CUCTEM,
IIPOrHO3UPOBATh pe3yJIbTaThl
XUMUYECKHX PpEaKIMi Ha OCHOBE
3HaHUSA ux MEXaHU3MOB,
CTPYKTYPBl M CBOWCTB pEarcHTOB,
YCIIOBHIA; OOBSICHATH LEeIn
XUMHUYECKOTO JKCIIEPUMEHTA,
IIJIAHUPOBATh u BBIOUPATh
ONTUMAJIBHOE HallpaBJICHUE
CUHTE3a OpraHUYEeCKUX

COCIMHEHUH; MHTEPIPETUPOBATH U
MPABUIIBHO BBIIOJIHSITH PE3yJbTaThl
71a00paTOPHBIX paboT

PesyabTarhl o0y4eHus:
OOBSICHUTD MEXaHU3M IMPOTEKAHUS

XUMHUYCCKUX nmponeccoB
OpPraHn4Y€CKOro 1 HCOPraHUu4C€CKOro
CHHTC3a, AHAJIU3UPOBATDH
MIEPEXOAHEBIC COCTOSIHHUA

XUMHUYECKOTO TMPOIIECcCa, BIUSHUS
CTaTHYECKNX W  JIUHAMHYECKUX
(hakTopoB peakuuid JUIsI OLICHKH

peaKIMOHHOU CIOCOOHOCTH
MOJIEKYIT,

®opMHpyeMble KOMIIETCHLMH:
Bnanenue TEOPETUUECCKIUMHU
OCHOBAMH OPTraHUYECKOW XHWMUH,
BKJIIOYAsI PEaKIIMOHHYIO

Post requisites:  Scientific
research work of the master
student

Purpose: To develop students’
deep theoretical understanding
of organic chemistry, enabling
them to explain the influence
of electronic effects on
molecular properties, analyze
reaction mechanisms, plan
complex organic syntheses,
and correctly interpret the
outcomes of chemical
experiments.

Brief description: To explain

the influence of electronic
effects on the chemical
properties of organic

molecules, to understand the
sequence of the synthesis of
complex organic systems, to
predict the results of chemical
reactions based on knowledge
of their mechanisms, structure

and properties of reagents,
conditions; to explain the
objectives of a chemical

experiment, to plan and choose
the optimal direction of
synthesis of organic
compounds; to interpret and
correctly perform the results of
laboratory work

Learning outcomes: Explain
the mechanism of the chemical
processes of organic and
inorganic synthesis, analyze
the transition states of the
chemical process, the influence
of static and dynamic reaction
factors to assess the reactivity
of molecules;

Formed competencies:
Mastery of theoretical
foundations of organic

chemistry, including reactivity,
mechanisms, and electronic
effects; Skills in planning
synthesis and selecting
appropriate  conditions and
reagents.




KanbinracaTbiH Ky3bIpeTTep:
OpraHukanbiK XUMHUSHBIH
TEOPHSUTBIK  HETI37CPiH, OHBIH
IImiHAe peakusFa KaOuIeTTiiK,
MeXaHU3MJIEP KOHE
ANEKTPOH/IBIK s dexTTepai
MeHrepy; CHHTE3 JKOJIapBhIH,
peaxius IapTTapbl MeH
peareHTTepai  AYphIC  TaHIAy
JIaFIbLIapHIL.

CIIOCOOHOCTE, MeXaHU3MBbI H
anekTpoHHble 3(dexTs; Hapbiku

TUIAHUPOBAHHS OpraHUuYecKOro
CHHTE3a, BBIOOpa YCIOBUH W
peareHToB IS JIOCTHIKCHUS

’KEJIaeMOro MPOYKTa.




