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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYPacCTBIPBUIA L. DJICKTUBTI IOHEP KaTaJIoThl )KYWEICHTeH TaHay OOUBIHIIIA TTOHICD
Ti31MIH OHE OJIap/AbIH KBICKA CUITATTAMACHIH KapaCThIPAIbI.

MaructpaHT MaMaHIBIKTapJbIH MIHJAETTI KOMIIOHEHT/’KOFapbl OKY OpPHBI
KOMITOHEHTIHIH ITOHIEPiH MEHI€PYMEH KaTap, YChIHBUIBIN OThIPFaH TaHJaay OOWBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

ONeKTUBTI TOHJAEPJl TaHJayFa »JJBai3ep KeHec Oepeai. Maructpanr
sABai3epMeH Oipiiece OTBIPHIN, MAaruCTPAHTTHIH EKE OKY >KOCHapblH Kypy YILIH
MOHEpre ’a3bUly HbICAHBIH TOJTHIPAIbI.

Kypmerti Maructpant! bimiM Oepy TpaeKTOPUSICHIHBIH OIpTYTAaCTHIFBIHBIH
oimacteipbutybl. Ci3niH OoJlamakTa MaMmaH pPeTIHJE KOCIOM JTalbIHABIFBIHBI3IBIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipu KpeauTHON TEXHOJIOTUU 00yUYeHUs pa3pabaThIBaeTCA KaTaJIOT 3JEKTUBHBIX
JTUCLUUIUINH, KOTOPBIA TMPEJCTaBISIET COOOM CUCTEMAaTU3WPOBAHHBIA TEPEUCHb
JUCLUIUIMH KOMIIOHEHTA 110 BBIOOPY U CONEPKUT KPATKOE X OMHCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / By30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BHIOpATh ISl U3yUEHUs AUCLUILTIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHncynpTamnuu mno BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM MarucTpaHT 3arnojiHseT (GopMy 3alicH Ha TUCHUILIMHBI i cocTtaBineHus UYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBaxkaemble Maructpantbl! BaXHO NOMHHMTB, YTO OT TOIO, HACKOJIBbKO
MPOJlyMaHHOW M 1esocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

Introduction

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

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

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

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



CemecTp 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /
PacnpenesieHue 3/1eKTUBHBIX TUCUMILIHH 10 ceMecTpam /

Distribution of elective courses by semester

Kpenurre | Axagemu
p caHbI / SITBIK
[Tonniy araysl / HaumenoBanue aucuuinabel / The name of the Koxr-zo Kesen/
discipline KpEJIUTOB/ Axan
Numberof | mepuon/
credits | Academi
cperiod

KocpubicTapaplH OMOIOTHSIIBIK O€TICeH ITITIH KOMIIBIOTEPIIIK 5 1

MOJIEIBALY JKoHE O0mkay / KoMITbIoTepHOE MOACIMPOBAHUE U

MIPOTHO3UPOBAHUE OMOJIOTUYECKOM aKTUBHOCTH COCTUHEHUH /

Computer Modeling and Prediction of Biological Activity of

Compounds

XUMHUSUIBIK aKIapaTThl 13716y KOHE Kyieley TEXHOIOTUSCHI /

TexHoJIorus MOMCKa U CTPYKTYPUPOBAHUS XUMUYECKOU

uHbopmaruu /

Technology of Search and Structuring of Chemical Information

KypbutbiMbIk Oeiiopranukaibik Xumust / CTpyKTypHas 5 2

Heopranuueckas xumus / Structural inorganic chemistry

Kopiaran oprta nponectepiiy Gpru3nKa-XUMHSIBIK

Mexanu3Mm/iepl / GU3NKO-XUMUUYECKHUE MEXaHU3MBbI

sKosiormueckux mporeccos / Physicochemical mechanisms of

environmental processes

AHaTMTHKAIIBIK XUMHUASHBIH TaHIaIMalIbl 0eimaepi / I30paHHbIe 5 3

rinaBel aHanmTHueckor xumun / Selected Chapters of Analytical
Chemistry

AHaJIMTHKAIIBIK XUMHUSHBIH TEOPHSUIBIK HeTi3aepi /
Teopernueckue ocHOBBI aHanuTHueckoi xumuu / Theoretical
Bases of Analytical Chemistry




1. 1 oKy :KbLIbIHA aAPHAJFAH JIEKTUBTIK MOHEP / DJIeKTHBHbIE THCHHILIMHBI 1uis1 1 roma o6yuenns/ Elective courses for 1st-year master's

students

Kocovinvicmapowviy 6uonocuanslk 0e1cenoinicin Komnvlomepik mooenvoey xyucone 0o0axcay / Komnvromeprnoe mooenuposanue u
npoznosuposanue oOuonouueckoi akmuenocmu coeounenuii / Computer Modeling and Prediction of Biological Activity of

Compounds

OKy maxcamot / Yueonaa yenv/ Purpose

MarucTtpaHTTapra XUMHUSIIBIK KOCBUTBICTAPIbIH
OMOJIOTHSUTBIK ~ OCJICEHIUIITIH  KOMIBIOTEPIIIK
MozenbAey OoiibIHIIA Kyilenmi OuIiM  MeH
MPAKTUKAIBIK ~ JaFAbUIapAbsl  KAJIBIITACTHIPY,
COHBIH 1Iriuae QSAR/QSPR JKoHE
MOJICKYJISIPIIBIK JIOKUHT OMIICTEPIH ITaidIaTaHbII
MOTEHIHAIIIBI OMOaKTHBTI 3aTTap/bIH
KACHETTEPiH OOJIKaYy.

CdopmupoBaTh y MarucTpaHTOB CHCTEMHBIE
3HAHUS ¥ TPAKTHYECKHE HABBIKK B 00JIACTH
KOMIThIOTEPHOTO MOJICIIUPOBAHUS
O1oI0rNYeCKOM aKTUBHOCTH XHUMHYECKHUX
coenuHeHu#, Brmrodas Meroasl QSAR/QSPR,
MOJICKYJIIPHOTO JOKMHTA JIJIsi TIPOTrHO3UPOBAHUS
CBOICTB ITOTEHIIHAILHBIX OMOAKTUBHBIX BEIECTB

To develop in graduate students systematic
knowledge and practical skills in the field of
computer modeling of the biological activity of
chemical compounds, including QSAR/QSPR
methods and molecular docking for predicting
the properties of potential bioactive substances.

Oxvimy namuorceci | Pesynomamut 06yuenus [ Learning outcomes

Kypersl CTTI asiIKTaraHHAH KeliH
olmiMasymbLIap:
1. XUMHUSIIBIK JKoHe OMOJIOTUSIIBIK

3epTTeysiepJeri KOMIBIOTEPIIK MOJENIbIACYIIH
MPUHLMIITEP] MEH QICTEPIH TYCIHEII.

2. KocbutbIcTapbIH OMOIOTUSITBIK OEJICEeHIUTITH
Oaramay  ymin  3amadayn  QSAR/QSPR
TOCUIZIEpiH JKIKTEyTre KoHe KOJIJaHyFa KaOineTTi
0o0maabl.

3. Jlurana neH OMOJIOTHSUIBIK HbICAHAHBIH ©3apa
OpeKeTTeCyiH Tayijay YVIIH MOJEKYISIPIIBIK
JOKMHT TeH (hapmakodopiablKk MOJenbAeyai
nainagaHa ajgagbl.

4. bomxay MOJIeIbIEPiH KYpy KoHE pacTay YIIiH

Ilocnie  ycmemHoro  3aBeplieHHs! Kypca
o0yuarommecst OyayT:
1. OOBICHATD MPUHLIHIIBI u METO/IEI

KOMIIBIOTCPHOT'O  MOACIIUPOBAHUA B XHUMHKO-
OMOJIOTHYSCKUX HCCICIOBAaHUAX.

2. Knaccugunmponatsb u IIPUMEHATH
coBpemennbie moaxoasl QSAR/QSPR  mus
OLICHKH 610JIOTNYECcKOil aKTUBHOCTH
COETUHEHUN.

3. Hcnonbp3oBaTh MOJEKYJSAPHBIA JOKHHI U
dbapmakodopHOE MOACIMPOBAHUE IS aHATU3A
B3aMMOJICHCTBUS JIUTaH/1a 1 OMOMUIIICHH.

4. IlpuMeHsATh METOJbl MATMHHOTO OOYYEHHS U
CTaTHUCTUKH U1 TOCTPOEHUS U BaJIWJAlNU

After successful completion of the course,
students will be:

1. Explain the principles and methods of
computer modeling in chemical and biological
research.

2. Classify and apply modern QSAR/QSPR
approaches to assess the biological activity of
compounds.

3. Use molecular docking and pharmacophoric
modeling to analyze the interaction of a ligand
and a biological target.

4. Apply machine learning and statistical
methods to build and validate predictive models.
5. Interpret the results of modeling and justify the

MalIMHANBIK ~ OKBITY MEH  CTaTHUCTHKAJIBIK | IPOTHOCTUYECKUX MOJIETICH. choice of methodology depending on the
oMicTepi KOJIIaHa alajbl. 5. WutepnpeTrpoBath pe3yabTaThl | research objectives.
MOJICJIMPOBAaHUSI ¥ OOOCHOBBIBATh  BBIOOD




5. Monenb/iey HOTHXKENEPIH HHTEPIpETaAlUsIIaY
KOHE 3epTTey MaKCaThblHA COMKEC oicTeMeHi
TaHJayIbl HET13eH anaipl.

6. KomnproTepiik omicTep/ii KoJiJlaHa OTBIPHII,

»KaHa KOCBUTBICTAP IBIH OMOJIOTHSIIBIK

OenceHnimirin - Oomkay OOWBIHIIA  FHUIBIMH

XKoOamapapl 93ipieyre )KOHE YChIHYFa KaOiIeTTi

0OoJ1abl.

METOMOJIOTUH B
UCCIIEIOBAHMUS.
6. PaspabarbiBaTb U HpPEACTABIATH Hay4yHbIE
HPOEKTHI 110 MPOTHO3UPOBAHUIO OHOJIOTHYECKOM
AKTUBHOCTH HOBBIX COeMHEHU I c
UCIIOJIb30BAHUEM KOMITBIOTEPHBIX METOOB.

3aBUCHUMOCTH oT 3aaa4

6. Develop and present scientific projects on
predicting the biological activity of new
compounds using computer methods.

Ilpepexeuzummepi / Ilpepexsuszumot / Prerequisites

Kypcmoy kbickawma mazmynot | Kpamxoe codepacanue Kkypcal Course summary

XuMusi MeH OHOJOTHAJa  KOMITBIOTEPIIIK
Mozenbaeyre kipicre. Kpemuwuiini 3eprreyaig
uerisri keseruepi. QSAR/QSPR wmonenbuey:
TEOpHsl, JECKpUITOpIapbl TaHIay, perpeccus
onictepi, mozxenbai texcepy (LOO, k-fold, Y-
scrambling). Mounekynanbik KOHJBIPY:
Heri3zepi, KypbUIbIMIbI JailblHIay, MaKCaTThl

Tagjaay, OaFjapiamMalblk KamMTaMachl3 €Ty
(AutoDock, Glide KOHE T.0.).
dapmaxkoHopuUsIIBIK Tannay: HeTi3r1
OuoOenceHAUNIK OenruiepiH aHbIKTay HKOHE
Mojenbaey. Mopenbaepal  TeKcepy — JKOHe
WHTEpIpeTaIusiay, TackIMaIay KOHE
mekTeynep. Toxipube: HAKTh  XUMUSIIBIK

maomimertep 6azaceiMeH (ChEMBL, PubChem)
KYMBIC Kacay, OOKamJbl MOJAENBICP KYpY,
IaFbIH JK00aIap bl YCBIHY.

BBenenne B KOMITBIOTEPHOE MOJICIIMPOBAHHE B
xumu# U O6monoruu. OcCHOBHBIE 3Tanbl in silico
uccienoBannii. QSAR/QSPR-momenupoBanue:
Teopus, BbIOOp  JECKPUNTOPOB,  METOJbI
perpeccun, Banmuaanus moaeiei (LOO, k-fold, Y-
scrambling). MoseKkyIspHBIA JTOKUHI: OCHOBBI,
MOJTOTOBKA  CTPYKTYp, MOAOOp  MHUIICHEH,
nporpammMHsle cpeactBa (AutoDock, Glide u nip.).
®apmakodopHbId aHAN3: UIASHTU(DUKAIUA U
MOJIETTUPOBAHUE KITFOUEBBIX MIPU3HAKOB
OMOAKTUBHOCTH. Bamumanus W WHTEpPIpETAUS
Mojieiell, MEePeHOCUMOCTh M OrPaHUYEHHOCTb.
[IpakTuka: pabora ¢ peaJbHBIMA XUMHYECKUMU
6azamu  (ChEMBL, PubChem), mnoctpoenue
MPOTHOCTHICCKUX MOJICIICH, TTPe3CHTAIMSI MUHU-
MPOEKTOB.

Introduction to computer modeling in chemistry
and biology. The main stages of in silico
research. QSAR/QSPR modeling: theory,
selection of descriptors, regression methods,
model validation (LOO, k-fold, Y-scrambling).
Molecular docking: basics, structure preparation,
target selection, software (AutoDock, Glide,
etc.). Pharmacophoric analysis: identification
and modeling of key bioactivity features.

Validation and interpretation of models,
portability and limitations. Practice: working
with real chemical databases (ChEMBL,
PubChem), building  predictive  models,

presenting mini-projects.

Hocmpexeusummepi / llocmpexeusumul/ Postrequisites

KoceuisicTapabiH OMOIOTUSITBIK OeJICeH TITITIH
KOMITBIOTEPITIK MOJICITBJICY KOHE OoJKay

KommnbrorepHoe MoaenpoBaHue u
MIPOTHO3HPOBAHUE OMOIOTUYECKON aKTUBHOCTHU
COeIMHEHUN

Computer Modeling and Prediction of Biological
Activity of Compounds




bazoapnama s«cemexuiici / Pykosooumensv npozpammul/ Programme manager

EpraaueBa DJiabmupa Myp3abaeBua, PhD,

podeccopIbIH ACCUCTEHTI

Epraauesa dabmupa Myp3adaeBua, PhD,
accucTeHT npodeccopa

Yergaliyeva Elmira Murzabaevna,
assistant professor

PhD,




Xumusanvik aknapammeot iz0ey ycane yxncyieney mexuonozuscotl Texnonozus noucka u Cmpykmypupoeanus Xumuueckou
unghopmayuul/Technology of Search and Structuring of Chemical Information

OKy makcamot | Yueonasn yenv/ Purpose

MaFI/ICTpaHTTapI[a XAMUS OOMBIHINA FBIJIBIMH-
TCXHUKAIBIK XOHC FBUIBIMU-IICAAI OIMKaJIbIK

aKmapaTrThl OHBIH KOJEMIHIH KYpPT ecyi
KarmaiieiHoa ~— gepOec  i3mey  omicTepiH
KaJIBIITACTRIPY; OJIEMJICTT XUMHs OOMbIHIIA

FBUIBIMU-TCXHUKAJBIK aKMmapaT JKyheci, OHBI

®opMHUpOBaHME Yy MAarucTpaHTOB  METOJOB
CaMOCTOSITEJILHOTO TOMCKA HAyYHO-TEXHUUYECKOMN
U HAyYHO-TIEJAroruyeckol HHQOpMAIU 10
XUMHUHM B YCJIOBMSIX PE3KO BO3paCTalOILIEro ee
o0bema; mpeJ CTaBlIEHUS O CHUCTEME Hay4YHO-
TEXHUYECKOH HWH(POpPMAIMKM [0 XUMUU B MUDE,

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

naiijanany  oicTeMeci Typaibl TYXKBIPhIM | METOJIMKH €€ MCIOJb30BaHus; ymMeHu# mo moucky | Of its use; skills in searching and analytical and
)Kacay, FamamIbplK VIHTEpHET JKeNiciHAeri | M aHaJIMTHKO-CHMHTETHYECKOM  mepepaborke | synthetic processing of information from
XMMUSIIBIK JKOHE meJarorukanslK | HHGOpMaud XHMHYeCcKHX H memarormueckux | chemical and pedagogical sources on the global
JEPEKKO3IePAiH  aKMmapaTblH I3[y JKOHE | HCTOYHUKOB B INI00aIbHOU ceTr HTepHeT. Internet.
AHATUTUKAIBIK -  CHHTCTHKAIBIK  OHICY
JaFIbLIAPBI.

Oxvimy namuiceci | Pesynomamot 00yuenus | Learning outcomes
Kypcrbi COTTI asiKTaraHHaH keiiin | [Tociie  ycmemnoro  3aBepmienusi  Kypca | After successful completion of the course,
olTiMaTymbLIap: odyuarommecst OyayT: students will be:
1. XUMHJIBIK ~ aKmapaTThl  i31ey  koHe | 1. obmamate kpuTmyeckuMm MbinuienueMm B | 1. beable to think critically by mastering modern
KYPBUIBIMJIAY OoiipIHIIA 3aMaHayu | o0OjacTH BJIAJICHUS coBpemeHnbiMu | technologies for searching and structuring
TEXHOJOTUSIAPBl HWIepy CalachlHAa CBIHM | TEXHOJOTHSMH TIOMCKa M CTpykTypupoBanus | chemical information;

oMial ajajpl,

2.  XHMUSUIBIK ~ aKMaparThl  i37ey  JKOHE
KYpPbUIBIMIAY JIbIH 3aMaHayu
TEXHOJOTHSUIapplHA W€ 0oy  Heri3iHje

XUMHUSUTBIK OPTAaHBIH OPEKETIH O0IDKaIbI;

3.  XHMHSUIBIK ~ aKmaparThl i3Iy  MEH
KYPBUIBIMIQYIbIH 3aMaHAYU TEXHOJIOTUSIAPBIH
MEHIepy HETI3IHJE XHUMHS OHEPKICIOiHerl
KOHE SKOHOMHKA OOBEKTITICPIHIET1 TOyEeKeIep
MEH KOpFay IKYHelepiH  Taimay  KoHe
CAJIBICTHIPA/IBI;

XMUMUYECKON MH(popMaruu;

2. IPOTHO3MPOBATH TIOBEACHNE XUMHUECKUX CPeJT
Ha OCHOBE BJIQJICHUS COBPEMEHHBIMU
TEXHOJIOTUSIMH TIONCKAa W CTPYKTYpHUPOBaHUS
XUMUYECKON HHpopMarmm;

3. aHamM3uUpoBaTh M COOTHOCHUTH PHCKH H
CHCTEMBI 3aLIUTHI B XUMUYECKOH
MPOMBIIIJICHHOCTH U Ha 00bEKTaX SKOHOMUKH Ha
OCHOBE BJIaJICHUS COBPEMEHHBIMH TEXHOJIOTHSIMHU
MOWCKa W CTPYKTYPHUPOBAHUS XHMHYECKOM
uHpOpMalNH;

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

3. analyse and correlate risks and protection
systems in the chemical industry and in
economic objects on the basis of mastery of
modern technologies for searching and
structuring chemical information;

4. fulfill the requirements of a given search and
structuring of chemical information in
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4, HOPMAaTUBTIK  TaJlalTapra, TEXHHUKA
Kayirci3mairi epexenepiue, 3TUKAJIBIK
UMIICPATUBKE COMKeC OEpireH XUMUSIIBIK
aKIaparThbl i3Iey  JKoHE KYPBUIBIMIAY

TaJanTapblH OPbIHIANIHI,
5. KaXeTTl akmapaTThl Tajam €Ty Heri3iHjae
CBIHUMOWJIAY MBICAIIAPBIH YCHIHATHIH dJicHaMa

JKOHE  JKaJIbl XUMHUSIIBIK JaWBIH/IBIK
cajachIHIArbl  JIQJIEIAl naibIMIayIap bl
oinnipeni;

6. MIOHIIK, FBIJIBIMH, Kocion JKOHE

MeJaroruKallbIK cajanapja e3/iriHeH Oilim
aITy IbIH KEKe KaKETTUTIKTEPiH KY3€ere achlpyFra
JANBIHBIFBIH KOPCETEI.

4. BBIMONHATH TPEOOBAHMS 33JJaHHOTO TIOMCKA U
CTPYKTYpUPOBAHUSI XUMHUYECKON MH(OpMAIUU B
COOTBETCTBUU C HOPMATHBHBIMU TPEOOBAHUSIMU,
MpaBUJIaMU TEXHUKH O€30MacHOCTH, 3THUYECKHM
UMIIEPATUBOM;

5. BBIpakaThb apryMEHTHPOBAHHBIC CYXICHHUS B
001aCTH METOHOJIOTHH M OOIIEH XHMUYECKOU
IMOJTOTOBKH, MIPEACTABIISIFOIITNE MIPUMEPBI
KPUTHYECKOTO MBIIUICHHS, Ha OCHOBE IIOMCKA
HeoOXoauMoi HHPOPMAIIHH;

6. IEMOHCTPHUPOBATh TOTOBHOCTh PEATM30BBIBATH
JUYHBIE TMOTPEOHOCTH CamMoOoOpa3oBaHUS B
IPEIMETHOW, HAy4yHOM, MpodeccroHAIbHO-
Megarornyeckoi 00IacTax.

accordance with regulatory requirements, safety

regulations, ethical imperative;

5. express reasoned judgments in the field of

methodology and general chemical training,

presenting examples of critical thinking, based

on the search for necessary information;

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

Ilpepexeuzummepi / Ilpepexsuszumot / Prerequisites

Kypcmoiy kbickawma mazmynot | Kpamxoe codepacanue kypcal Course summary

Onemzeri koHe KP-marel xumus  koHE
XUMUSJIBIK OUTIM Typasbl FBUIBIMH aKIapar
Ke3lepi. XUMMSUIBIK  aKMapaTrThlH  HETi3ri
OOCTYpNi  KesnepiHiH  Kikrtemyi. CaHIBIK

aKmapaTThl YCBIHY, cakTay, eHzaey. MHTepHeT
KECIHIE  JKYMBIC icreyre apHaJIFaH
OarmaprmamManblk  KamTamacel3 ery. OwniaiiH
XUMUSIIBIK aKIapar. XuMust OOMbIHINA FBUTBIMU-
TEXHUKAJIBIK JKOHE OICTEMENIK AKIapaT *KoHe
OHbl 131ey omicremeci. Komimri  xoHe
MaMaHJIAHIBIPBUIFAH 13/Iey MalluHAJIApbIH/IA
KOHE MaJliMeTTep 0a3achlHAA KYMBIC iCTey.

HcTouynuky HayqHOW MH(OpMaLMM 1O XUMHUU U
XUMUYeckoMy oOpa3oBanuto B wmupe u PK.

Knaccugukamuss  OCHOBHBIX — TpaJWIIMOHHBIX
UCTOYHHUKOB XUMUYECKOH UHpOpMaLIUH.
[Ipencrasienue, XpaHeHHe, nepepaboTka
udpoBoi uHpOpMaLUU. [IporpammHuoe

obOecnieueHue ans pabotrel B cetu MHTepHer.
Omnuaitn  xumuyeckass uHopmauusa. HayuHo-
TEXHHUYECKasd N METOJHUYECKas I/IH(l)OpMaHI/ISI 10
XMMHU W METOJUKa ee Imoucka. PabGora B
OOBIYHBIX H CIICIIMAJIM3UPOBAHHBIX ITOHMCKOBBIX
MalllMHax 1 0a3ax JaHHbBIX.

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

IHocmpexeusummepi / Ilocmpexeusumut/ Postrequisites

Jlopitik KOCBUTBICTAP/IbI 1371y 11H
KOMIIBIOTEPIIIK dficTepi

KOMHLIOTepHI)Ie METOABI ITONCKA J'IeKapCTBeHHBIX
COeTUHEHNN

Computer methods for searching for medicinal
compounds
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bazoapnama scemexuiici / Pykosooumenwv npozpammut/ Programme manager

Epranmuesa DJuabmmpa Myp3abdaeBHa,
podeccopIbIH ACCUCTEHTI

PhD,

Epraauesa dabmupa Myp3adaeBua, PhD,
accucTeHT npodeccopa

Yergaliyeva Elmira Murzabaevna,
assistant professor

PhD,
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Kypoiivimowix 6eitopzanuxanvik xumusn | Cmpykmypuas neopeanuyueckas xumus | Structural inorganic chemistry

OKy makcamot | Yueonas uenn/ Purpose

Marwucrpanrrapaa OeflopraHuKaIbIK
KOCBUIBICTAP/bIH ~ KEHICTIKTIK  YHBIMIACYHI,
OJapIbIH KYPBUIBIMBI MEH KYPBUIBIMBI MEH
KacUeTTepl apachlHIarbl OaIaHBICTHI AHBIKTAY
olicTepl Typanbl TepeH OiTiMAepiH TaMbITy,
COHBIMEH KaTap KOOPIWHAIMSIIBIK, KIACTEPIIK,
KaTThl JIeHE J>XoHe Oacka OeHopraHMKaIbIK
KYHENIepIiH KYPBUIBIMIABIK — €peKIIeTIKTepiH
Tajjaayra, TYCIHIIpyre *KoHe OoipKayFa YHpeTy.

CdopmupoBaTh y MarucTpaHtoB YIrIIyOJIEHHBIE
3HaHUS O IIPOCTPAHCTBEHHOM OpraHU3aLMH
HEOPraHUYECKHNX COEIMHEHHUI, MeToAax
OIpElNeNeHUuss UX CTPYKTYpbl U B3aMMOCBS3H
MEXIy CTPOCHHUEM U CBOMCTBAMH, a TaKXKe
Hay4YWUTh AHAJIW3UPOBATH, HHTEPIIPETUPOBATH U
MPEJICKa3bIBaTh  CTPYKTYPHbIE OCOOEHHOCTH
KOOPJMHALIMOHHBIX, KJIACTEPHBIX,
TBEPJOTENIbHBIX U JPYIMX HEOPraHUYECKUX
CUCTEM.

To develop in undergraduates in-depth
knowledge of the spatial organization of
inorganic compounds, methods for determining
their structure and the relationship between
structure and properties, and also to teach them
to analyze, interpret and predict the structural
features of coordination, cluster, solid-state and
other inorganic systems.

namuceci | Pezynomamol 00yuenus | Learning outcomes

OKbimy
Kypcersbi CoTTI asiIKTaFaHHAH KeHin
oiniManymbLiap:
1. Beiiopranukanbik KOCBUTBICTAPIbIH
KPUCTAIIBIK ~ XUMHSCHI MEH  KEHICTIKTIK

CHUIaTTaMaJapblHbIH IPUHIUNTEPIH TYCIHE].

2. 3aTTapAblH KYPBUIBIMBIH aHBIKTAy YIIIH
3aMaHayd KYpBUIBIMABIK Talaay oiCTepiH
(peHTreHaik TG PaKIUSIIBIK Tanaay,
CIIEKTPOCKOI U JKoHe T.0.) KoJJlaHa anajbl.

3. Kpucramn  TopiapblHBIH  TYpJEpiH,
KOOPAMHAIHMSITBIK TOJMR IPIEPIi KOHE
aTOMJBIK/MOHJIBIK Opay TYpJIepiH cuIlaTTar,
KIKTeyre KaOineTTi 60a bl

4. beifopraHukaibIK K1acTepyiepAiH KYPbhLIbIMbI
MEH KacHeTTepiH, COHBIMEH Karap
KOOPIMHAIIHSITBIK KOHE TOJTMEPITi
KOCBUIBICTAP/IbI TAJIai ajajibl.

5. KochpIcTapaplH 3JIEKTPOHIBIK KYPBUIBIMBI
MEH TEOMETPUSCHl apachlHIaFbl OaiIaHbICThHI

[ocae ycmeumHoro
odyuarouuecs Oyayr:
1. OOBSICHATH MPUHLUIBI KPUCTAJUIOXUMHUH U
MPOCTPAHCTBEHHBIE XapaKTePUCTUKHU
HEOPraHUYECKUX COEAMHEHU.

2. llpuMeHATP  COBpPEMEHHbIE  METOJIbI
CTPYKTYpPHOTO aHajln3a (pPEHTIr€HOCTPYKTYPHBII
aHaJINW3,  CHEKTPOCKOmUsS W Jp.)  JUIsd
OIPEEIIEHUS CTPYKTYPbI BELLIECTB.

3. OmnwuceiBaTh W KiIaccU(PpUIUPOBATh THUIIBI
KPUCTAJIIMYECKUX PELLIETOK,
KOOpJMHAIIMOHHBIE  TMOJIM3APBI M THIIbI
YIaKOBOK aTOMOB/HOHOB.

4. Ananm3upoBaTh CTPYKTypy M CBOMCTBa

3aBepuIeHUsI

HEOPraHUYECKUX KJIACTEPOB,
KOOp)II/IHaI_[I/IOHHI)IX H HOJ'II/IMepHHX
COEeIMHEHUI.

5. HHrepnpeTupoBarh B3aHMOCBS3b MEXKIY

JJICKTPOHHOU  CTPYKTYPOM UM TeOMETpHUEi

Kypca

After successful completion of the course,
students will be:

1. Explain the principles of crystal chemistry
and spatial characteristics of inorganic
compounds.

2. Apply modern methods of structural analysis
(X-ray diffraction analysis, spectroscopy, etc.)
to determine the structure of substances.

3. Describe and classify types of crystal lattices,
coordination polyhedra, and types of atomic/ion
packing.

4. Analyze the structure and properties of
inorganic clusters, coordination and polymer
compounds.

5. Interpret the relationship between the
electronic structure and geometry of compounds
(including those based on ligand field theory
(LFT), Quantum Theoretical Molecular Orbital
Theory (QTMOQ), etc.).
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TyciHeni (COHBIH INIIHAE JHWTAaHATHIK ©pic
TEOPUSICHI (JIOT), KBaHTTBIK-TEOPUSIIBIK
MoOJIeKyalblK  opoutans Teopusicel (KTMO)
XoHe T.0. Heri3iHe).

6. XXaHa OecilopraHMKaNIBIK KOCBUIBICTAP/IBIH
KYPBUIBIMBIH ~ kKOOajlay koHe OoJmKayMeH
OaiJTaHBICTBI ~ 3€PTTEY ©CENTEPiH  MICIIyTe
KaoOureTTi 0oJIaabl.

COCIMHEHUH (B TOM YHMCIIE Ha OCHOBE TEOPHH
JIUTaHIHOTO OJISt (JIXT), KBanToBo-
Teopernueckass MonekymnspHas OpOuTanbHas

teopust (KTMMO) u ap.).

6. Pemarp wucciegoBaTeNbCKUE — 3a/aYH,
CBsI3aHHBIC c POCKTHPOBAHUEM u
MIPOTHO3HPOBAHUEM CTPYKTYpbl ~ HOBBIX

HCOPIraHUYCCKUX COCIUHCHUM.

6. Solve research problems related to the design
and prediction of the structure of new inorganic
compounds.

Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

Kypcmotn kbickawa mazmynot | Kpamkoe codepacanue Kypcal Course summary

KypbUlbIMIBIK XUMHS HETi3[epi: CHMMETpPHS,
HYKTCJIK ~ TONTap JKOHE KpHUCTalgaparbl
Tpa"cIsanusap. Kpucramn KypbUIbIMIapbIHBIH
TYpJiepi: HOHIBIK, MOJICKYJIAJbIK, METAIIBIK
XKOHE KOBAJIEHTTIK Topiap. KypeUIbIMIBIK
Tajmay oAjicTepi: pEeHTreHmik audpakius,
ANEKTPOH JKOHE HEUTPOHABIK audpakius,
CHEKTPOCKOMUSUIBIK oicTep. KoopanHanusibik
XUMUS: KOMITICKCTEP/IIH T€OMETPHSCHI, JTUTAH]T

epictepi, JIOT xome KTMOT teopuscol.
Merann KeleHaepi, KJ1acTepJep,
MOJIMOKCOMETATTap, MeTaJI-OpTaHUKAIbIK

kankagap (MOK). Kartel jeHe XHUMUSCHI
aKayjap, KarThl epiTiHaiiep, (aszamap xoHe
(azanmbIk aybIcyJap. KypbutbiMasIk
OelfopraHuKaIbIK XUMUSHBIH 3aMaHayu
KoJaHOamapsl: MaTepuaiiap, KaTaau3aTopiap,
HAHOKYPBUIBIMAAp.  KypBUIBIMIBIK — Tanmay
JIepeKTepiH MHTEpIpeTanusiay KOHE
KPUCTAJBIK  KYPbUIBIMIApAbl  MOJEINBICY
OOMBIHILIA CEMHHAP.

OCHOBBI CTPYKTYpHOW XHUMHH: CHUMMETPUS,
IPYIIbl TOYEK M TPAHCISIUU B KpHUCTAJLIaX.
Tumnel KpUCTAUIMUYECKUX CTPYKTYp: HOHHBIE,
MOJIEKYJISIPHBIE, METAJUIMUYECKUE U KOBAJICHTHBIE
pemeTku. MeToabl CTPYKTYpPHOTO —aHaiau3a:
peHTreHoaudpakuus, 3JEKTPOHHAS u
HEUTPOHHAS NUQPPAKIHUA, CIEKTPOCKOIUYECKHUE
MeToabl. KoopanHalimoHHast XUMUS: TEOMETPUN
KOMIUIEKCOB, JIurananbie nojs, teopust JOKT u
MMO. MeTalI0KOMILIEKCHI, KJIaCTEePBI,
MOJMOKCOMETAJUIATBI,  METAJTIOOPTaHUYECKUE
kapkacel (MOFs). Xumwus TBEpOOrO Tena:
nedeKThl, TBEpbIe pacTBOPSHI, (a3bl U Ga3oBbIe
MEePEXObL. CoBpeMeHHbIE MPUIOKEHUS
CTPYKTYpPHOH HEOPraHUYECKOMN XAMWH:
MaTepuaibl, KaTaau3aTopbl, HAHOCTPYKTYPHI.
[IpakTukymM TI0  HWHTEpIpETalid  JaHHBIX
CTPYKTYpPHOTO aHalu3a M MOJEIHMPOBAHUIO
KPHUCTAJUIMYECKUX CTPYKTYP.

Fundamentals  of  structural  chemistry:
symmetry, point groups and translations in
crystals. Types of crystal structures: ionic,
molecular, metallic and covalent lattices.
Methods of structural analysis: X-ray
diffraction, electron and neutron diffraction,
spectroscopic methods. Coordination
chemistry: geometries of complexes, ligand
fields, LFT and MMO theory. Metal complexes,
clusters, polyoxometalates, = metal-organic
frameworks (MOFs). Solid state chemistry:
defects, solid solutions, phases and phase
transitions. Modern applications of structural
inorganic  chemistry: materials, catalysts,
nanostructures. Workshop on interpreting
structural analysis data and modeling crystal
structures.
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Hocmpekeuzummepi / Ilocmpexeusumol/ Postrequisites

MarucTpaHTThIH FBIIBIMU-3EPTTEY KYMBICHI

Hayuno-uccnenoBarenbckas paboTta
MarucTpaHTa

Research work of a master student

bazoaprama scemexuici / Pykosooumenw npozpammul/ Programme manager

Taypb6aeBa I@'yabxkan OpmaHTaeBHA, XUMUSA
FBUIBIMBIHBIH, KAaHIUJAThI, KaybIMJIACTHIPbUIFaH
podeccop b

Taypo6aeBa I'yabxkan OpmMaHTaeBHa,
KaHAMJIaT XUMUYECKUX HAYK, aCCOLIMMPOBAHHBIN
npodeccop

Taurbaeva Gulzhan Ormantaevna, Candidate
of Chemical Sciences, Associate Professor
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Kopwiazan opma npouecmepinin; pusuxa-xumusnvlk mexanuzmoepi | Quzuko-xumuueckue Mexanuzmol IK0102UUecKux npovyeccos |
Physicochemical mechanisms of environmental processes

OKy maxcamot | Yueonasn yenv/ Purpose

MaructpaHTrapaa atMoc(epanarsl,
ruapochepanarpl,  JuTochepamarbl  KOHE
ounocepanars Heri3ri IKOJIOTHSITBIK

MPOIICCTEP/IIH HETI31He JKaTKaH (U3HKAJIBIK
KOHE XHMHSUIBIK MEXaHHW3MICDP TYpalibl TYTac
TYCIHIKTI  KaJbIITACTBIPY, COHBIMEH Karap
XUMISUTBIK  (DaKTOpIJIap/bIH KOpIIaFaH oOpTara
ocepiH Tajmay, MOJENbICY KOHE Oaranay
JaFIbIIAPBIH KATBIITACTHIPY.

ChopmupoBaTh y MarucTpaHTOB I[EJIOCTHOE
npe/ICTaBICHUE 0 (HU3UKO-XUMHUYECKUX
MEXaHU3Max, JCKAIIUX B OCHOBC KIIKOYCBBIX
9KOJIOTMYECKUX TPOILECCOB B  armocdepe,
runpochepe, murochepe u 6uochepe, a Takxke
pa3BUTh HABBIKM aHAIM3a, MOJCIUPOBAHUSA M
OOCHKHN BJIUAHUA XHUMHUUYCCKUX (baKTOpOB Ha
OKPYKAIOIIYIO CpELy.

To develop in master's students a holistic
understanding of the physical and chemical
mechanisms underlying key environmental
processes in the atmosphere, hydrosphere,
lithosphere and biosphere, as well as to develop
skills in analysis, modelling and assessment of
the impact of chemical factors on the
environment.

OKbimy

namuceci | Pezynomamol 00yuenus | Learning outcomes

Kypcersbi CITTI KeiliH
oiniManymbLiap:

1. Taburu opTagarbl HETi3r1 JKOJIOTHUSIIBIK
MPOIECTePIIH (PU3UKA-XUMHSUTBIK TaOUFaThIH
TYCIHE/].

2. Taburu xyieneperi (epiTiHALIEp, TONBIPAK,
aTMocdepa) XUMMIIBIK >KoHe (a3anblK Tere-
TEHJIIKTEP/I1 TaAai anajbl.

3. Kopmaran opragarel peakUusIapAbIH
TEPMOJMHAMHKAIIBIK ~ JKOHE  KHHETHKAJBIK
napameTpIepin Oaranayra KabieTTi 60a bl

4. Optypai TaOWFu OpTaaarbl JacTayIIbl
3aTTapblH aifHaIy MEXaHU3MJIEPiH TYCIHEII.

5. DKONOTHANBIK  MaHbI3bl  MpoIecTepal
MaTeMaTHKAJIbIK MOJENbACY JKOHE OoJnKay
OMICTEPIH KOJITaHA ajaJibl.

6. MexaHMKalIBIK Tajjay HEri3iHAe KOopllaraH
opTara XUMHSUIBIK ocepil aszaility OolbIHIIa
YCBIHBICTAp 93ipiaeyre KabiieTTi 00abl.

asgKTaraHHaH

[ocae ycmeumHoro
odyuarouuecs Oyayr:
1. OOBACHATH (PU3UKO-XUMHUUECKYIO MPHUPOIY
OCHOBHBIX  DKOJOTHUECKHX  IIPOLECCOB B
HNPUPOJHBIX Cpeax.

2. AHanu3upoBaTh XHMHUYECKHe U (Ha3oBbIe
paBHOBeCHs B MPHUPOJHBIX  CHCTEMax
(pacTBOpBI, TOUBHI, aTMOC(EPA).

3aBepuIeHUsI

3. OueHuBaTth  TEPMOAMHAMUYECKHE U
KUHETUYECKHME  TapaMeTpbl  peakuui B
OKpYXarolleu cpee.

4. HNuTepnpeTupoBaTh MEXaHU3MBbI

TpaHc(hOpMalMK 3arpsi3HUTENCH B Pa3TUYHBIX
NPUPOIHBIX Cpenax.

5. IlpumeHsATh METOABI MaTEMaTHYECKOTO
MOACIIMPOBAHUA MW TIPOTrHO3a OSKOJIOTMYCCKH
3HAYMMBIX MPOIIECCOB.

6.  PazpabarbiBaTh  TIpEIOKEHHS IO

MHUHUMH3ALUHA XUMHYECKOr0 BO3ICHCTBHUS Ha

Kypca

After successful completion of the course,
students will be:

1. Explain the physical and chemical nature of
the main ecological processes in natural
environments.

2. Analyze chemical and phase equilibria in
natural systems (solutions, soils, atmosphere).
3. Assess thermodynamic and Kinetic
parameters of reactions in the environment.

4. Interpret the mechanisms of pollutant
transformation in various natural environments.
5. Apply methods of mathematical modeling
and forecasting of ecologically significant
processes.

6. Develop proposals for minimizing chemical
impact on the environment based on
mechanistic analysis.
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OKPYKAIOIIYIO cpeny Ha OCHOBE

MEXaHUCTHYCCKOT'O aHaJIn3a.

Ilpepexsusummepi / Illpepexsuzumot / Prerequisites

Kypcmotn kbickawa mazmynot | Kpamkoe codepacanue kypcal Course summary

Kopuaran opTa IpOIECTEPiHIH
TEPMOJMHAMHUKACHI ~ MEH  KHHETUKACHIHBIH
HeTi3nepi: AppeHuyc TeHJeyi, DHTaJIbIIHA,

['u606c »>HEprusicbl. DKOXYHEIETT XUMUSIIBIK
Tele-TeHaIK: KBIIIKBUIIBIK-HET13IIK,
HIOTIHAUTIK, KOMIUIEKC TY3UITy >XOHE TOTBIFY-
TOTBIKCHI3JIaHy PEaKIHsUIapbl. ATMOC(EpaIarbl
(hU3UKa-XUMUSIIBIK TTporiecTep: (POTOXMMUSIIBIK
TYTiH, O030H, KBIIIKBUI KaHOBIP, MAPHHUKTIK
sddexr. Cy opracel: razgap MeH TY3AapAblH
epirimTiri, TUaponu3, Oydepmik xyienep,
OMOTeOXUMISUTBIK ~ alfHanbIMaap. Jlacraymisl
3aTTap/blH OPEKeTl kKoHE TpaHC(HOPMALIUACH:
copOumsi, maiimanay, MUrpanus, IECTPYKIIHS,

OMOAKKYMYJISIIHS. Kopuiaran OpTaJarbl
KOJUIOUATBHI-XUMUSIJIBIK ~ TPOLIECTEP JKOHE
HaHOOeNIIeKTep. TOMBIPAKTaFbl  XUMUSIIBIK

MpOLIECTEp: HMOH aiMacy, aacopOIus, aybip
MeTaJIaapAbIH MUT'PAlHACHI. MexaHUCTIK
Tajnay HETi3iHJIe DKOJOTHUSIIBIK YCHIHBICTAP/IbI
aziprey.

OcCHOBBI ~ TEpMOJMHAMUKM U  KHUHETUKU
HKOJIOTHUECKUX IPOLIECCOB: ypaBHEHHE
Appennyca, OSHTanenus, dSHeprus ['noO0Oca.
XUMHUYECKUE PpaBHOBECHUS B JKOCHUCTEMAX:
KHCJIOTHO-OCHOBHBIE, 0CaJI04HBbIE,
KOMILIEKCOOOpa3ylomue ¥ OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHbBIE peaxuuu. dusuko-
XMUMHUYECKHe  Tpoueccsl B armocdepe:
(OTOXMMHUYECKUA CMOT, O30H, KHUCJIOTHBIE

JIOKIM, MapHUKOBBIA 3¢ dekt. Boanas cpena:
pacTBOPUMOCTh Ta30B W COJICH, THAPOJIN3,
OydepHble  cucTeMbl,  OHWOTEOXUMUYECKHE
KpyroBopothl. [loBenenue u TpaHchopMarus
3arpsi3HUTENeN:  copOIMs, BBIIIENAYHBaHUE,
MUTpAIUs, JEeCTPYKIHS, OHOAKKYMYJISIIHS.
Kommonguno-xumuyeckue MIPOIECCHI u
HAHOYACTHUIIBI B OKpPYXarlIled  cpene.
XUMUYECKHE TPOIECCHl B TMOYBE: HOHHBIM
oOMeH, aacopOIusi, MUTpalusi  TSHKEIbIX
METAJLJIOB. Paspabotka 9KOJIOTHYCCKUX
PEKOMEH Al Ha OCHOBE MEXaHHUCTHYECKOTO
aHaJm3a.

Fundamentals of thermodynamics and kinetics
of  environmental processes:  Arrhenius
equation, enthalpy, Gibbs energy. Chemical
equilibria in ecosystems: acid-base,
sedimentary, complexing and oxidation-
reduction reactions. Physicochemical processes
in the atmosphere: photochemical smog, ozone,
acid rain, greenhouse effect. Aquatic
environment: solubility of gases and salts,
hydrolysis, buffer systems, biogeochemical
cycles. Behavior and transformation of
pollutants:  sorption, leaching, migration,
destruction,  bioaccumulation.  Colloidal-
chemical processes and nanoparticles in the
environment. Chemical processes in the soil: ion
exchange, adsorption, migration of heavy
metals. Development of environmental
recommendations  based mechanistic
analysis.

on

Hocmpexeusummepi / Ilocmpexeuszumol/ Postrequisites

MaFI/ICTpaHTTBIH FBIJIBIMU-3CPTTCY KYMBICBI

Hayuno-uccnenoBarenbckas
MarucTpaHTa

pabota

Research work of a master student

bazoaprama yscemekwici / Pykosooumens npozpammul/ Programme manager
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Tyneb6aeBa  bamkan
FBUIBIMBIHBIH KaHJUAAThI,
podeccops

bencoBHa, xumwus
KaybIMAACTBHIPBLUIFaH

Tyne6aeBa bamxan bencoBna, kanaunar
XMMHYECKUX HAYK, aCCOIMUPOBAHHBIN
npocdeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor
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2. 2 OKY KbUIbIHA APHAJIFAH YJIEKTUBTIK MOHAEp / DJIeKTHBHbIE THCHHILIMHBI Ui 2 roaa odydyenus/ Elective courses for 2nd year master's

students

Ananumukanvlk Xumusanoty manyoaimanst oonimoepil Hzopannsie 2nasvt anarumuyecxkou xumuul Selected Chapters of Analytical Chemistry

OKy makcamot | Yueonas uenn/ Purpose

bip Me3TiIIe KYPETiH Oocekenec
peaxusIapIbIH KaThICYbIMEH MPOTOHAHYIbIH,
KCUICHJICHY/IH, TOTBIFY -TOTBIKCBI3IAHYIbIH
KOHE TYHIBIPYIBIH KYpHAeTl peall XUMUSIIBIK

CdopmupoBath CHUCTEMY 3HAHUM 0
PAaBHOBECHOM  COCTOSIHUM M MEXaHHM3Max
CIIOXHBIX PEAITbHBIX XHUMHYECKHX MPOIECCOB
MIPOTOHU3AIUH, KOMILIEKCO00pa3oBaHus,

To form a system of knowledge about the
equilibrium state and mechanisms of complex
real chemical processes of protonation,
complexation, oxidation-reduction and

KOJIAMJIBIOICTEP Il TaHAal aajbl;
4. TaHAanFaH aHANIM3 OJICTepiH HETi3AeyHAe
TEOPHSUIBIK OUTIMIEPiH KOJITaHA IbI.

KOHKPETHOW XMMHYECKOM 3a/1auH;
4. UCnoyib30BaTh TEOPETUUECKUE 3HAHMS IJIA
000CHOBaHUSI BBIOODA.

OPOIECTEPiHIH  TENme-TEHAIK  KyHi  MEH | OKHCIICHHS- BOCCTAHOBJIEHHS M OCaKICHHMsS C | precipitation with simultaneous competing
MEXaHM3MJepl  Typasiibl  OUTIM  JKYHeciH | yyacTHeM  OJHOBPEMEHHO  MpOTeKarommx | reactions.
KaJIBINTaCTBIPY. KOHKYPUPYIOIIUX PEaKIHil.

Oxvimy nomuceci | Pezyiomamut 00yuenusn | Learning outcomes
Kypcrbi COTTI asiKTaraHHaH keiiin | [Tociie  ycmemrHoro  3aBepmieHusi  Kypea | After successful completion of the course,
olTiMasymbLIap: odyuarommecst 6yayT: students will be:
1. peakuus mapThiHa OaiIaHBICTHI TEOPUSUIBIK | 1. mpuMeHsaTh Teoperndeckue 3Hamusi s | 1. apply theoretical knowledge to calculate
OutiMepiH  OeJIIEKTePIiH JKaFaiiapelH | pacueToB COCTOSHUS YacTHIl B 3aBUCHMOCTH OoT | particle states depending on conditions;
ecenTeyie KOJIIaHabl; yCJIOBHIA, 2. calculate pH equilibrium concentrations,
2. Temne-TeHIIK JKaF A bIHIaF bl pH | 2. pacCcYUTHIBATH pH paBHOBecHbIe | equilibrium constants, dissociation, solubility;
KOHIICHTPAIUSACHIH, TENe-TEeH/IIK | KOHIIEHTpAIlMK,  KOHCTaHTBHI  paBHoBecus, | 3.t0 choose an adequate method of solving a
KOHCTAHTAaChIH, JUCCOIUAIMSHEI, €pPIriliTiKTi, | JUCCOIMAIINH, pactBopumocTH. | concrete chemical problem;
KOMILIEKC TY31IyiH €CenTel anaibl; KOMILIEKCOOOpa30BaHuUs; 4. use theoretical knowledge to justify the
3. HaKThl XMMHSUIBIK €CENTepAi IIerryre | 3. BBIOMpaTh aJEKBAaTHBIH METOJ PELICHHUsS choice.

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

XKanmer  koHe OciopraHMKalblK XHMHSHBI | MeTomonorus u coBpeMmeHHble TexHosoruu | Methodology — and Modern Teaching
OKBITY oNlicHaMackl MeH 3aHamayu | OoOyd4eHHs oOmIel M HeOPraHNIEeCKOH XUMIH/ Technology of General and Inorganic
TEXHOJIOTHSICHI/ Chemistry
Kypcmoty kbickawa mazmynot | Kpamkoe codepircanue Kypcal Course summary
Epirianinepaeri HOHIBIK tene-TeHaiKk. | MoHnuble paBHOBecust B pactBopax. OcuHoBHbie | lonic equilibria in solutions. Basic chemical the-
AHaIMTUKQJIBIK  XMMUsJIa  KOJJAHBUIATHIH | XMMHYECKHE TEOPHHU U 3aKOHbI npuMeHsiembie B | ories and laws applied in analytical chemistry.
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HEri3ri XUMUSUIBIK Teopusiap MeH 3aHaap.
Cynbl epiTiHaiIepaeri TOMOTEH I peaKusiiap.
bpencren-JlIoypu  TeOpusACHl  TYPFBICBIHAH
THAPONH3II KapacThlpy. KpIIKBUIIBIK-HET13/11K
tutpiaey. CychI3 epiTiHaUIepIeri MPOTOIHUTTIK
Temne-TeHIIK. A3 EpUTIH KOCBUIBICTAp
epiTiHICIHCTI Terne-TeHaiK. TyHnaeIpy
PEaKIMACHIHBIH rpaBUMETpHAA JKOHE
TUTPUMETPUSIA KOJIJIaHBLTYBI.
KoopauHarusibslK KOCBUIBICTAp €PITIHIICIHACT]
tene-reHaik. Komruiekconomerpusi. ToTbiry-
TOTBIKCHI3[IJaHy TMPOIIECTEePIHAET] Tene-TeHIIK.
Kaprputaii  peakuusnapablH ~ CTaHIAPTTBIK
MMOTEHITU A TaPbIH ecemnrey. ToteIFy-
TOTBIKCHI3JIAaHY peakusIapsbl, OJIapIbIH
TUTPUMETPHSAA KOJIIAHBUIYBI, ECENTEYIepi.

AHAIUTUYECKOM XUMUU. | 'OMOT€HHBIE pEAKLINU B
BOJIHBIX pacTBopax. ['maposin3 ¢ TOUKU 3peHUst
teopuu bpencrena-Jloypu. KnuciotHo-ocHOBHOE
tuTpoBaHue. IIpoTomurryeckue paBHOBECUS B
HEBOJIHBIX pacTBOpax. PaBHOBeCHs B pacTBOpax
MaJIOpaCTBOPUMBIX coequHeHui. [Ipumenenue

peaKkMu  OCaXICHUS B TPABUMETPUH H
TUTpUMETpUH. PaBHOBecus B  pacTBopax
KOOPJAMHAIIMOHHBIX COCTMHECHHI.
KommekconomeTpus. PaBHoBecus npu
MPOTEKAHUU OKHCITUTEIHHO-
BOCCTAHOBUTENBHBIX  TpoleccoB.  Pacuersl
CTAHJAPTHBIX  IOTEHIMAJIOB  IOJYPEaKIIHUH.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIH,
UX IPUMEHEHUE B TATPUMETPUHU U PACUETHI.

Homogeneous reactions in aqueous solutions.
Hydrolysis from the point of view of the
Brensted-Lowry theory. Acid-base titration.
Protolytic equilibria in non-aqueous solutions.
Equilibria in solutions of poorly soluble
compounds. Application of the deposition
reaction in gravimetry and titrimetry.
Equilibrium in solutions of coor- dination

compounds.  Complexometry.  Equilibrium
during the course of redox processes.
Calculations of  standard  half-reaction

potentials. Redox reactions, their application in
titrimetry and calculations.

Hocmpekeuszummepi / Ilocmpexeusumol/ Postrequisites

MarucTpaHTThIH FBIIBIMU-3EPTTEY )KYMBICHI

Hayuno-uccienoBarenbckas pabora

MarucCTpaHTa

Research work of a master student

bazoaphama rcemexuiici / Pykosooumenw npozpammul/ Programme manager

Tyneb6aesa bamkan bencoBHa, xumus
FBUJIBIMBIHBIH, KaHAWJAATBI, KaybIMAACTBIPBIIIFaH
npodeccops

TynebaeBa bamxan bencoBna, kanauaar
XUMHNYCCKUX HaYK, aCCOIII/II/IPOBaHHBII\/JI
npocdeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor
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Ananumuxanslk xumusanotyy meopuansi Hezizoepil Teopemuueckue ocnoswt ananumuueckou xumuul/ Theoretical Bases of Analytical Chemistry

OKy makcamot | Yueonasn yenv/ Purpose

XUMHUSIIBIK MIPOIIECTEPIiH HEri3ri
3aHIBUIBIKTAphl Typajbl Kydem OuriMaepin
KAJBIITACTBIPY ~ KOHE  MaruCTPAHTTAPJIbIH

KAl XUMHSIIBIK, O1TiMICHTeHsIepiH olaH opi
nambiTy. CananblK JKOHE CaHAbIK aHalu3
KypCcTapblHaH aJIFaH  HEri3ri  TYCIHIKTep.i
TEPEHJIETY, KEHEHUTY JKOHE JaMbITy. AHAIU3MIIH
aca MaHBI3Ibl XUMUSUIBIK OMICTEPiH JKOHE

dopMUpOBaHNE CHUCTEMHBIX 3HAHMK 0a30BBIX
3aKOHOMEPHOCTEH XHMMHUYECKHX IPOILIECCOB U
nanpHeiee pa3BUTHE 0O0ILIEXUMHUYECKONA
MMOATOTOBKH MarucTpaHTa. Yrinyourts,
pacHIMpUTh M Pa3BUTh OCHOBHBIC ITOHSTHS,
MOJIy4YEHHBIE U3 KYPCOB Kad€CTBEHHOTO W
KOJM4YecTBeHHOro aHanu3a. O0yuuTs Hanbonee
BaXHBIM XHMHYECKHMM METOJAaM aHajlu3a U

The goal is to form a system of knowledge of
thebasic laws of chemical processes and further
develop the General chemical training of a
master's student. To deepen, expand and
developthe basic concepts obtained from the
courses of qualitative and quantitative analysis.
Teach the most important chemical analysis
methods and their application in solving tasks.

oNapipl KOWBUIFAH MOceNeleplHi IIClIyJe | BO3MOXHOCTSIM HMX NPUMEHEHHUS HPH PELICHHU
KOJIJaHY MYMKIHIIUTIKTEpiHEe YHPETY. IIOCTaBJIEHHBIX 3aa4.

Oxbimy namuorceci | Pesynomamut o6yuenus [ Learning outcomes
Kypcrbi COTTI asiKTaraHHaH keiiin | [Tociie  ycmemrHoro  3aBepmieHusi  kypea | After successful completion of the course,
olTiMaTymbLIap: odyuarommecst OyayT: students will be:
1. peakius mapThiHa OaiaHBICTHI TEOPUSUTBIK | 1. mpumeHsTh Teoperndeckue 3Hanusi s | 1. apply theoretical knowledge to calculate
OimimMzepiH  OeNIIEKTep/AiH  KarmailylapelH | pacueTOB COCTOSHHS 4acTHIl B 3aBucUMOcTH oT | particle states depending on conditions;
ecernTey/ie KOJIaHaIbl; YCIIOBHIA; 2. calculate pH equilibrium concentrations,
2. Terne-TeHIIK JKAF TANBIHIaF bl pH | 2. pacCcYMTHIBATD pH paBHOBecHbIe | equilibrium constants, dissociation, solubility;
KOHIIEHTPAIUSCHIH, Tere-TeHIIK | KOHIEHTPAIIUH, KOHCTaHTBI paBuoBecus, | 3. select an adequate method for solving a
KOHCTAHTAChIH, IMCCOIMALUSIHBI, EpPIriIlTIKTI, | AMCCOIHAIIUH, pactBopumoctH. | particular chemical problem;

KOMIUIEKCTY31ITyiH ecernTei anaisl,
3. HaKThl XUMHUSIBIK ecenTepi
KOJIAMIIBI 9ICTepIi TaH 1Al any;

4. TaHJaNFaH aHAIU3 OMICTEPIH HETI3/Ieye
TEOPHUSIIBIK OLTiMAEpiH KOJIJaHAIbI.

Ienryre

KOMILIIEKCOOOpa30BaHUS;

3. BBIOMpaTh aJEKBATHBIH METOJ peIICHUs
KOHKPETHOW XMMHUYECKOH 3a1a4H;

4. uCHONB30BaTh TEOPETUUYECKHE 3HAHMS MJIS
000cHOBaHHUs BbIOOpA.

4. use theoretical knowledge to justify thechoice

Ilpepexeuzummepi / Ilpepexsuszumot / Prerequisites

Kanmer  xoHe 661>'IOpF AdHUKAJIIK XHWMMHSIHBI
OKBITY QHiCHaMaCH MCH 3aHaMayu
TEXHOJIOTHSICHI/

Metononoruss M COBPEMEHHbIE TEXHOJIOTUU
o0yuyeHus oO11el 1 HeOPraHUYECKOH XUMHUH/

Methodology  and Modern Teaching
Technology of General and Inorganic
Chemistry
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Kypcmoiy kbickawa mazmynot | Kpamkoe codepicanue kypcal Course summary

3amaHayu AHATUTUKAJIBIK XAMUSHBIH
TEOPHSUIBIK HET13/1epi )KOHE OJIap/Ibl TPAKTHKAIA
KOJIZIaHy. AHaIATUKAIBIK XAMHUSHBIH
METOJIOJIOTUSITBIK ~ Mocelenepi.  3aMaHayu
AHATMTUKAJIBIK XAMUSHBIH KYPBUIBIMBI.
AHaTUTHKAIBIK XUMHS 9icTepl. XHUMHSITBIK
aHaIM3 Il KOJIJIAaHY JIbIH MaHBI3bI.
MoneKkyapibIK aHasus. 3arTap/asl
KOHIIEHTpJIEY JKOHE Oemy i JKAJIIIBI
npuniunrepi. KonueHTpney xoHe OemyiH
(DUBUKAIIBIK JKOHE HETI3Tl XUMUSIIBIK dJIicTepi.
3amMaHayd OMUCCHSUIBIK  CIIEKTPOCKOITHSHBIH
TEOPHSIIBIK HET13/1epi )KOHE OHBIH MPAKTHKAIBIK
KOJIJAHBUTYBl.  DIEKTPOMArHUTTIK  COYJICHIH
CiHipiTyl. ATOMIBIK-aOCOPOIMSIIBIK CHEKTPIIIK
aHaym3. Macc-CIeKTPOMETPHSIHBIH, TEOPHUSIITBIK
Herizzepi. XpoMaTtorpadusiblK aHaIU3 9ICIHIH
TEOPUSIIBIK HET13/1epl )KOHE OHBIH MPAKTUKAJIBIK
KOJIJIaHBUTYBl. Op TYPJl OAICTEPAIH XUMHUSIBIK
3epTTey]e, OKBITY YPAICIHIE >KOHE op TYypdl
OH/IIpiC cajajiapbIHAA KOJIAaHy
MYMKIHOIUTIKTEpI.

TeopeTnueckue OCHOBBI COBPEMEHHOM
AHAINTUYECKOM XUMUM U TPUMEHEHUE HX B
MIPaKTUYECKON JIeATEIbHOCTH.
Merononornyeckue BOIIPOCHl AHAIUTHYECKOU

XUMUHU. CrpykTypa COBPEMEHHOM
aHaJINTUYECKON XHUMHH. Metonabl
AHAJIUTUYECKOMI XUMUHU. 3HaueHue
HCIIOJI30BaAHUS XUMHUYECKOTO aHaMn3a.

Monekynsipubiii ananu3. OOmMe NPUHIUIIBI
paszeneHuss M KOHIIEHTPUPOBAHUS BEIICCTB.
OCHOBHBIE XUMHYECKHE M (PU3NUECKHE METOIbI

paszeneHus u KOHUEHTPUPOBAHHUS.
Teoperuueckue OCHOBBI COBPEMEHHOM
AMHUCCHOHHOU CHEKTPOCKOIINH U ee
npakTHdeckoe  npuMmeHeHue. Ilornomenue
AIIEKTPOMAarHUTHOTO  W3JIyd4eHus.  ATOMHO-
a0COpOLIMOHHBIN  CHEKTPaJbHBIA  aHaIM3.
TeopeTnueckne OCHOBBI MaccC-CIIEKTPOMETPHH.
Teopetnueckue OCHOBBI Xpomarorpa-

(1)I/I‘~IGCK01"O MCTOJa aHalin3a U €0 MPaAKTUICCKOC
MMPUMCHCHHUC. Bo03MOXXHOCTH HCIIOJIB30BaHUS
Pa3IMYHBIX METOJ0B B XHUMHUYCCKUX
HCCICIOBAaHUAX, B y‘{e6HOM nponoecce mu B
Pa3HBIX OTPACIIAX MPOMBIIIJICHHOCTH.

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

Hocmpekeuzummepi / Ilocmpexeuszumol/ Postrequisites

Mar HUCTPAHTTBIH FbUIBIMU-3CPTTCY JKYMBICHI

Hayuno-uccnenosarenbckas
MarucTpaHTa

pabota

Research work of a master student

bazoaprama scemexwici / Pykosooumenw npozpammul/ Programme manager

Tyneb6aesa bamxan  beucoBHa, xumus
FBUIBIMBIHBIH, KaHIUAAThI, KAybIMIACTBHIPBLIFAH
podeccop b

TynebaeBa bamkan beucoBHa, kanaugat
XUMHYECKUX HAYK, aCCOLIMUPOBAHHBII
npodeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor
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