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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYHMEJIICGHreH TaHjay OOMWbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/’)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHACPIH MEHIepyMEeH KaTap, YChIHBUIBII OThIPFaH TaHIay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

ONeKTUBTI TNOHAEPAl TaHaayFa »dJBaizep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphlH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bimim Oepy TpaeKTOPHUSCHIHBIH OipTYTaCTHIFBIHBIH
oimacteipbutybl. Ci3niH OoJialllakTa MaMmaH pPETIHJE KociOM JaillbIHABIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
AJNIEKTUBHBIX JUCIUIUIMH, KOTOPBINA MpeACTaBIseT COOOW CHCTEeMaTU3UPOBAHHBIM
HepeyeHb TMCUUIUIMH KOMIIOHEHTA 110 BEIOOPY M COAEPKUT KPATKOE UX OMHUCAHHUE.

Hapsay ¢ n3ydeHuneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl U3yYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarvcTpaHT 3arojHseT GopMy 3almucy Ha JUCHUIUIMHBL s coctaBieHuss UYTI
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Bareit nmpodeccnoHanbHOM MOATOTOBKH, KaK Oy IyIIEero CIeHaIuCTa.

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 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTUBHBIX TUCUHUILIMH 10 ceMecTpam /

Distribution of elective courses by semester

Kpenutrep | Axanemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin ataysl / HaumenoBanue auciuruinabl / The name of the discipline KpEAUTOB/ Axkan
Numberofcr | mepuon/
edits Academic
period
XUMUSIIBIK aKIapaTThl 13/1ey KOHE )Kyieney TeXHOIOTHsCH / TeXHomorus ) 1
MOMCKA U CTPYKTypUpoBaHus Xxumudeckoi napopmanmu / Technology of
Search and Structuring of Chemical Information
Kapkperaabel kazak it / MTHTeHCHBHBIN Ka3axckui sS3bIK / Intense Kazakh S 1
language
3amaHayu OelopraHUKaNIbIK XUMHUSIHBIH TEOPHSUIBIK Heri3aepi / 5 2
Teopernueckne OCHOBBI COBPEMEHHON HEOPTaHUYECKOH XUMUH /
Theoretical Foundations of Modern Inorganic Chemistry
3amanayu xanmsl xumus / CoBpemenHas o0mras xumus / Modern General ) 2
Chemistry
OpraHuKanblK XUMUASHBIH TaHJAIMaIbl Oerimaepi / 30paHnHbie ri1aBbl ) 2
oprannudeckoit xumuu / Selected Chapters of Organic Chemistry
OpraHuKanblK peakuusIapAblH Mexanu3mepi / MexaHu3Mbl OpraHHYeCcKIX ) 2
peakuuii / Organic Reaction Mechanisms
AHaIMTHKAIIBIK XUMHSIHBIH TaHAaIMais! Oenimaepi / 30paHHbIe TTaBbl ) 3
a"Hamutuyeckoi xumui / Selected Chapters of Analytical Chemistry
AHaNUTHKAJIBIK XUMHUSHBIH TEOPHSUIBIK Herizaepl / TeopeTndyeckne 0CHOBBI 5 3
ananutaeckort xumuu / Theoretical Bases of Analytical Chemistry
Jlopistik eciMIIKTep XUMUACH / XUMHUS JTIeKapCTBEHHbBIX PACTeHUH / 4 3
Chemistry of Medicinal Plants
3amanayu ¢uroxumus / CoBpemenHas gpuroxumus / Modern 4 3
Phytochemistry
OkonorusbiK ouoxumus / Jxkonoruyeckas omoxumus / Ecological 5 3
Biochemistry
Kopiaran opranHblH (pU3NKa-XUMUSUIBIK Mporectepi / PU3nKo-XuMHUYECKue 5 3
nporeccel okpyxatoriei cpenpl / Physicochemical Processes of the
Environment
AHanu3aiH QU3NKa-XUMHSUTBIK 91icTepl / ODUBHUKO-XUMHUECKUE METOTBI 5 3
ananm3a / Physico-Chemical Methods of Analysis
AHanu3aiH UHCTPYMEHTTIK ofictepi / IHCTpyMeHTaIbHbIe METO/IbI aHaIHu3a/ 5 3

Instrumental Methods of Analysis




1. 1 oKy KbLJIbIHA APHAJIFAH YJIEKTHBTIK MIH/EP / DJIEeKTHUBHBIE TUCHMILIMHBI 115 1 roga odyuenus/ Elective courses for

year 1

Xumuanvik aknapammeut iz0ey yncane xcyiieney mexunonozuscst! Texnonozus noucka u CmpyKmypupoeanus Xumuueckou
unghopmayuul/Technology of Search and Structuring of Chemical Information

OKy maxcamut | Yueonas uenn/ Purpose

MarucTpaHTrapia XuMusi OOWbIHIIA FHUTBIMH-
TEXHUKAJIBIK JKOHE FBUIBIMU-TIEAArOrNKAJIBIK

aKmapaTTel OHBIH KOJIEMiHIH KYpT ecyl
JKarjabplHaa — aepoec i3ney  omictepiH
KAJIBIIITACTBIPY; ONEMJACTI XUMHUS OOWBIHIIA

TbUIBIMU-TCXHUKAJIBIK aKIlapaT myﬁeci, OHBI

@OopMUPOBAHUE Y MAaruCTpaHTOB METOAO0B
CaMOCTOSITEJIBHOTO MOUCKA Hay4HO-
TEXHUYECKON 51 Hay4YHO-TIEJAarorn4ecKoi
uH(pOpMallMM MO XHUMHUU B YCJIOBUAX PE3KO
BO3pacTaOIEro ee 00beMa; IpeJl CTaBICHUS O
CHUCTEeME Hay4YHO-TEXHMYECKOH WH- (opmanuu

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

naiijjanany omicreMeci Typalbl TYXKBIPBIM | 1O  XUMUM B wmupe, Meromukun e€ | chemistry in the world, methods of its use;
kKacay, rFamamablK VHTepHET KemiciHmaeri UCMOJIb30BAHUS; YMEHHUH 1O TOHWCKY W skills in searching and analytical and synthetic
XUMHUSLITBIK KOHE MEIarOrMKANBIK | aHAJTUTHKO-CHHTETHYECKOU nepepaborke | processing of information from chemical and
JIEPEKKO3MIEPAiH  aKmapaThlH i37€y JKoHe | wuHpOpMaIlMM XUMHYECKMX WM memarormdeckux | pedagogical sources on the global Internet.
AQHAJMTUKABIK - CHHTETHKAIBIK OHJEY | HCTOYHHMKOB B Ii1o0anbHOM cetn HTEpHET.
JIaFIbLIaPHI.

Okvtmy namuoiceci | Pezyiomameul o6yuenus | Learning outcomes
KypeTbl coTTI assKTaraHHaH keiiin | [Tocie  ycmemnoro  3aBepmenusi  kypea | After successful completion of the course,
olriMasymbLIap: odyuaromuecst OyayT: students will be:
1. XUMHAIBIK ~ aKmapaTThl i31ey okoHe | 1. obmamate kpuTmyeckuMm MbinuienueM B | 1. be able to think critically by mastering
KYPbUIBIMIAY OoiibIHIIIA 3amaHayu | o0macTu BJIAJICHUS coBpemenHbiMu | modern  technologies for searching and
TEXHOJIOTUSUIapbl WIepy CcalachlHIa CHIHM | TEXHOJOTHMSMHM TIOMCKa M CTpyKTypupoBanus | structuring chemical information;
OMJIal anamasl; XUMHAYECKON HH(POPMAITUH; 2. predict the behaviour of chemical

2. XUMUSJIBIK  aK[maparThl  13/Iey  KOHE
KYPBUTBIMIAY/IBIH 3aMaHayu
TEXHOJOTUSUTAppIHA W€ 0Oy  Heri3iHfe

XUMUSITBIK OPTaHBIH OPEKETIH OOJDKAN/IBI;

3.  XHMHSUIBIK ~ aKmaparThl — i37ey  MEH
KYpBUIBIMIAY/bIH 3aMaHayH TEXHOJOTHSIAPbIH
MEHTepy HETi3IH/Ie XHMHsS ©HEpKOCiOiHaerl
YKOHE DKOHOMHUKA O0BEKTUIEPIHACT] TOYEKEI e

2. TpOrHO3MpOBaTh IOBEAECHHUE XHMHUYECKUX
Cpel Ha OCHOBE BIIAQJCHUA COBPEMEHHBIMU
TEXHOJOTMSMHM IIOMCKAa M CTPYKTYpUPOBAHHUSA
XUMHYECKON nH(pOpMaIuy;

3. aHanM3upoBaTb M COOTHOCUTb PHUCKH H

CHUCTEMBI 3allUTHI B XUMHYECKOM
MMPOMBIINIJIICHHOCTHU U Ha 00BbEKTaX SKOHOMHUKHU Ha
OCHOBC BJIaJACHUA (&{0) BPCMCHHBIMU

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;




MEH KOpFay IKYHelepiH Tajjay  JKOHE
CAITBICTBIPA/IBI;

4,  HOpPMATUBTIK  TaJanTapra,  TEXHHKa
Kayinci3airi epexenepiue, STUKAJIBIK
UMIICpAaTHBKE COWKeC OepiireH XUMUSIIBIK
aKmaparTel  i3ey ~ JKOHE  KYpbUIBIMIAy

TaJjanTapblH OPbIHIANIBI;
5. KaXeTTI aKmaparThl Tajlalm €Ty HeTi3iHAe
CBIHM OiiJIay MBICAJIAPbIH YCBIHATHIH d/licCHaMa

KOHE  HKaIIIBI XAMUSIIBIK JAMBIHIBIK
cajachlHAArel  JONENIl nabIMIayIapIsl
oimipeni;

6. [IOHTIK, FBUIBIMY, Kacioun JKOHE

MEeIarOruKANBIK  canajgapAa e3iriHeH OiriM
aITy/IbIH JKeKe KQXKETTUTIKTEPiH )KY3€ere achlpyra
JANBIHBIFBIH KOPCETE/T.

TEXHOJOTUSIMH TIOMCKa W CTPYKTYPHUPOBAHUS
XUMHAYEeCKON HH(popMaImm;

4. BBINONHATH TPeOOBAaHMS 3aJaHHOTO TOHMCKA U
CTPYKTYPUPOBAaHUS XUMHUUYECKOW MH(pOpMAINH B
COOTBETCTBUH C HOPMAaTHBHBIMHU TPeOOBAaHHSIMH,
MpaBUJIAMHU TEXHUKU OE30MAaCHOCTH, STHUYECKUM
HMIIEPATUBOM;

5. BBIpaXaThb apryMEHTHPOBAaHHBIE CYXJCHUS B
00JIaCTH METOJOJOTUU M OOIIel XUMHYECKOI
MOJITOTOBKH, NPEACTABISIIOIINE  TPUMEPHI
KPUTUYECKOTO MBIIUICHHUS, Ha OCHOBE IOHWCKa
He0o0X0 MO HH()OPMALIHH;

6. IEMOHCTPHUPOBATh TOTOBHOCTH PEaN30BBIBATh
JUYHBbIE TMOTpPeOHOCTH C€aMOOOpa3oBaHUSA B
NpeAMETHOH, Hay4HO#l, mpodeccHoHaNIbHO-
MeJarornyeckoi 06JacTsx.

4. fulfill the requirements of a given search and
structuring of chemical information in
accordance with regulatory requirements, safety
regulations, ethical imperative;

5. express reasoned judgments in the field of
methodology and general chemical training,
presenting examples of critical thinking, based
on the search for necessary information;

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

Ipepexeuzummepi / Ipepexeuzumot / Prerequisites

Kypcmuiy kvickawma masmynot | Kpamxoe codepycanue Kypcal Course summary

Onemzeri xoHe KP-garbl xuMmMus KoHE
XUMUSUIBIK OUTIM Typaiibl FBUIBIMH aKmapar
Ke3ziepl. XHMUSAJBIK aKHapaTThlH HET13ri
IOCTYpNi  Ke3AepiHiH  kiktenyl. CaHJIBIK
aKIaparThl YChIHY, CaKTay, eHjiey. MHTepHEeT
KENMCiHAe  KYMBIC  IcTeyre  apHajiFaH
OarnmapiaMasiblk  KamTamachkld ery. OHniaiiH
XUMHUSUIBIK ~ aKmapaT. Xumus — OOHWBIHIIA
FBEUIBIMH-TEXHUKANIBIK ~ JKOHE  QICTEMEIIK
AKmapat *oHe OHHI 1311ey anicremeci. Komimri
JKOHE MaMaHIaHIbIPbUTFaH i3ey
MallIMHAIapbIH/IA JKOHE MOTIMETTEp
0a3achIH/a )KYMBIC iCTEY.

HcTounuky HaydHOM MH(OpMaMK IO XUMUU U
XUMUYecKkoMy oOpa3oBanuto B mupe u PK.

Knaccugukamuss OCHOBHBIX — TPaAMIIMOHHBIX
HCTOYHHUKOB XMUMUYECKOH UH(pOpMaLINH.
[lpencraBnenne,  xpaHeHHWe,  mepepaboOTKa
g poBoi uHpOpMaLUH. [Iporpammuoe

obOecrieueHue aisg paboTel B cetu HHTepHeT.
Omnuaitn  xumuueckas uHpopmanus. Hayuno-
TEXHHUYECKAasd U METOAHUYECCKas I/IH(l)OpMaHI/ISI 10
XMMUM M METOoAMKa ee Imoucka. Pabora B
OOBIYHBIX H CIICMUAJIM3UPOBAHHBIX IMOHMCKOBBIX
MalllgHax 1 0a3ax JaHHBIX.

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  and
methodical information on chemistry and the
methodology of its search. Work in
conventional and specialized search engines
and databases.

Ilocmpexeusummepi / [locmpexeusumul/ Postrequisites

3amaHayy OelopraHNKaIBIK XUMHUSHBIH

TeopeTnueckrne OCHOBbI COBPEMEHHOM

Theoretical Foundations of Modern Inorganic
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TEOPUSIIBIK HETI37Iepi, 3aMaHayH >KaJIIbl
XUMHS

Heorpannueckoi xumuu, CoBpeMeHHast o01as

XUMMUA

Chemistry, Modern General Chemistry

bazoaprama

ocemekuici / Pykoeooumenwv npozpammul/ Programme manager

Tyneb6aesa bamxkan beucoBHa, Xxumus
FBUIBIMBIHBIH, KaHJIUJIAThI, KaybIMIACTHIPbUIFaH
poQeCCopIbI

Tyneb6aeBa bamkan beucoBHa, kanauaat

XUMHYECKHUX HaYyK, aCCOLIMUPOBAHHEIN Mpodeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor

Kapxovinont kazax minil Humencuenwiii kazaxckuu azeix/ Intensive Kazakh language

OKy maxcamul / Yueonas yenwv/ Purpose

KociOu KpI3METTIH opTYpJli canaiapbiHaa TUIIIK,
QJICYMETTIK-MOJICHH, MOJICHUETAPAJIbIK, 1CKEpH
KOMMYHHKAITUSHBI ~ KaMTaMachl3 €Ty  YIIiH
JUHTBUCTUKAIBIK ~ OUTIM  JKyHeciHae  TUIIIK
KY3BIPETTUTIKTI KAJIBIITACTHIPY.

@OopMUPOBAaHHUE A3BIKOBBIX KOMIIETEHLIHN B
CUCTEME JIMHI'BUCTUYECKUX 3HAHUM  JJid
o0OecrniedyeHns S3bIKOBOM, COLIMOKYJBTYpPHOM,
MEXKYJIbTYPHOU, J€I0BOM KOMMYHHMKAllUU B
pasnuYHBIX  cdepax  MpodecCHOHATBHON
JEeSATEIbHOCTH.

Formation of linguistic competencies in the system of
linguistic knowledge to ensure linguistic, socio-
cultural, intercultural, business communication in
various fields of professional activity.

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap

- Qaztest xyieciHaeri TBHIHIAIBIM, JIEKCUKA-
IrpaMMaTHKaJbIK TECT, OKBUIBIM, JKa3bLIBIM

JaFJblIApbIH JKOHE Ka3akK TUTIHIH (POHETHKACHIH,
JIEKCUKAChIH, MOP(OJIOTUSACHIH,  CHHTaKCHUCIH
MEHTepy;

- KOPKEM MOTIHHEH >Xa3yUIbIHBIH KO3KapachlH,
KEKe MIKIpIH aHbIKTal aiy;

- HEri3rl aKmapaTThl axbIpaTa ajay, OKUFa MEH
HaKTHI JIOTUKAHbI OaiJIaHBICTHIPY;

- Oenrini Oip cumaTTapbl OOMBIHINIA AKMAPATTHI
TONTACTBIPAJIbI, aTaybl OOMBIHIIIA MOTIHHIH
Ma3MYHBIH OOJIKail anaibl.

IMocae ycmemHoro
oO0yyarommecsi OyayT
- BIAJICTD (hOHETUKOM, JIEKCUKOMH,
MOp(OJIOTHEH, CHHTAKCHCOM  Ka3aXCKOro
s3plKa, HaBBIKAMHM ayJUPOBAHUSA, JIEKCHUKO-
IrpaMMaTH4YECKOr0 TECTa, YTEHHsA, NHCbMa
cucteMbl Qaztest.

- ONpEeAeNATh JINYHOE MHEHHE, CYKICHHE
aBTOpa B XYJI0)KECTBEHHOM TEKCTE;
-0TJIMYaTh OCHOBHYIO UH(pOpMALHIO,
CBSI3bIBATh COOBITHE U (PAKTUYECKYIO JIOTUKY;
- TPYIIUAPOBATH uHpOpMaIIHIO 1o
OTpesieNIEHHBIM OINUCAHUSIM, POrHO3UPOBATh
CoJIepyKaHuE TEKCTa 110 Ha3BaHUIO.

3aBeplIeHUs Kypca

After successful completion of the course, students
will be

- master phonetics, vocabulary, morphology, syntax
of the Kazakh language, listening, lexico-
grammatical test, reading, writing skills of Qaztest
system.

- determine the personal opinion, judgment of the
author in the artistic text;

-distinguish basic information, connect event and
factual logic;

- group information according to certain descriptions,
predict the content of a text by its title.

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepocanue Kypca/ Course summary




Cetiney monenueTi. JKorapel O11iM1i MaMaHHBIH
Tin monmenueti. Memneker. L{udpnbik Koram.

Tin cascarsbl. JKahannany. JKahan ek
KBUIBIHY. OKojiorus. MekTen — keme, OiTim-
TeHi3. bimiMHIH canTraHar Kypybl. — OJeM/Ii

O3I'CPKCH FrbUIBIMH JKaHAJBIKTApP. Ka3aKCTaHHBIH

Kynbrypa peun. Kynbrypa peun cniernmanuicra
C BbICIIHM OOpaszoBaHueM. [ocymapcTBo.
udpooe oOmiecTBo. SI3bIKOBas MOJIUTHKA.

I'mobanm3anusi. [mobanbHOE MOTETUICHUE.
Oxkonorus. Illkoma — kopabib, 3HaAHUE —
MOpe. Tpuymd 3HAHUMH. Hayunblie

A culture of speech. Speech culture of a specialist
with higher
Language policy. Globalization. Global warming.
Ecology. School is a ship, knowledge is a sea.
Triumph of knowledge. Scientific achievements that
changed the world. Science of Kazakhstan. Health is

education. State. Digital society.

FeUIBIMBL.  JleHcaysbIK- 30p Oaimblk.  Ac- | JOCTHKeHHU#, KoTopbie m3MeHuman Mup. Hayka | a great wealth. Food is the basis of man.
aJlaMHBIH apKayhl. Kazaxcrana. 310poBbe — 00J1b1110€ OOTaTCTBO.
Ena — 9170 0OCHOBA YelloBeKa.
bazoapnama scemexuici / Pykosooumens npozpammer/ Programme manager
JHocoBa A.T., ¢wunonorus seutbiMaapsiabie | locoBa A.T., kanmumar ¢uinonornyeckux | Dossova A.T., Candidate of Philological Sciences,

KaHAUAaThl, TpodecCopablH M.a.

HayK, U.0. mpodeccopa

Acting professors

3amanayu 6einopzaHuKaIblK XUMUAHBIY MeopUAnblK He2izoepi/Teopemuyeckue 0CHOBbL COBPEMEHHOIU HEOP2AHUYECKOU Xumuu/
Theoretical Foundations of Modern Inorganic Chemistry

OKy maxcamot | Yueonasn yenn/ Purpose

Kazipri OeliopraHuKaJIbIK XUMHSHBIH KeHOip

[loBpiIeHNE ypOBHS (yHIaMEHTAIbHBIX 3HAaHUHN

Increasing the level of fundamental knowledge

OarbITTapbIHIAFBl  iprefii  OLTIM  JIGHTeWiH | B HEKOTOPBIX HAIpaBJICHHUSIX COBpPEeMEHHOit | In some areas of modern inorganic chemistry,
apTTBIPy,  MbICAJIbl, KBAHTTBIK-XUMISUIBIK | HEOPraHWYEeCKOW XUMHH, TAaKHX KakK, CTpyKTypa | such as the structure of substances from a
MO3ULIUALAFBI 3aTTapbiH KYPBUIBIMBI, | BEIIECTB ¢ KBAaHTOBOXHMHYECKOHW mo3umuy, | quantum chemical position, the mechanisms of
XMUMHUSUTBIK ~ TIPOLIECTEPIiH ~ MeEXaHM3MIepi, | MEXaHU3Mbl XMMHUYECKHX IpolieccoB, cTpoenue | chemical — processes, the  structure and
Kypaem  jkoHe  0acka  KOCBUIBICTApJAbIH | U MEXaHH3Mbl PeakiMii KOMIUIEKCHBbIX u 1p. | mechanisms of reactions of complex and other
KYPBUIBIMBI MEH PEaKIIHsI MEXaHU3MJIEPI. COEIMHEHUM. compounds.

Oxvimy nomuaiceci | Pezyniomameut 00yuenusn | Learning outcomes
Kypcrbi coTTi assKTaraHHaH keiiin | [Tocsie  ycmemHoro 3aBepmienusi  Kypcea | After successful completion of the course,
oliManymbLIap: o0yuarommecst OyayT: students will be:
1. Ka3ipri TEOpHUSUIBIK JKOHE OJKCIEepUMEHTTIK | 1.  ompeaesnsTh  akTyanbHble Hampaienus | 1. to determine the current directions of
OefopraHMKalbIK XUMHSIAFbl  3EPTTEYJEpAiH | UCCIEeOBaHHUI B COBPEMEHHOI Teopernueckoid m | research in modern  theoretical and
©3€KTi OaFbITTaphIH aHBIKTANIH, HKCIEPUMEHTAIHHON HEOPTaHNIECKON XUMHUH; experimental inorganic chemistry.
2. OelopraHMKalblK XUMHSHBIH 3aMaHayH | 2. ONKCHIBATh COBpeMeHHbIe MH(popMmanoHHble, | 2. describe modern information, analytical and

MoceJIeNiepiH MICITyAiH 3aMaHayd aKIapaTThIK,
AQHATMTUKAJIBIK JKOHE DKCIIEPUMEHTTIK 9/IiCTepiH

AHAIIUTUYCCKUC M OKCIICPHUMCECHTAJIBHBIC METO/bI

peueHus COBPEMEHHBIX pobem

experimental methods for solving modern
problems of inorganic chemistry and use them
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CHITaTTaHbI3
KOJITaHATbI;
3. 3epTTENeTIH MOCEJICHIH TaKbIPbIObI OOMBIHIIIA
onebu nepektepai (Mep3iMal OachUIBIMIApMEH,
MOHOTpadusIapMeH KYMBIC) KUHANIBI,
KYUETICH Tl dKOHE TaJIalIbl;

4, KyOBUIBICTAp MEH TIPOLIECTEPAl 3epPTTLY KOHE
TYCIHIIpY YIIIH >KapaTbUIBICTaHy OiTimMaepiH
UHTETpalusuiay,  OJapibl  FBUIBIMU-3EPTTEY
KYMBICTAphl ~ MEH  OKBITYIIBUIBIK  KBI3MET
OapbICHIHIA Tl IaTaHaIbl.

KOHEe  oJIapAbl  3epTTeyiepne

HEOPTraHWYeCKOW XMMHUHU W HCIIOJB30BaTh UX B
HCCIICIOBAHUSIX

3. cobupars, CHUCTEMAaTHU3UPOBATH u
AQHAIM3UPOBATh JIUTEPATypHBIC JaHHBIE TIO
TEMAaTUKEe H3y4aeMoro Bompoca (pabota c
MEePUOJUYCCKIUMH U3IaHUSIMHU, MOHOTpapUsIMu);
4. MHTETPUPOBATH €CTECTBEHHO-HAYYHBIC 3HAHUS
JUIST  W3y4YCHWS ¥ OOBSICHCHUS SBIICHUH U
MPOIECCOB, HCIOJIb30BaTh WX B  IpoIlecce
BBITIOJTHEHUST HAYyYHO-UCCIICIOBATEILCKUX PaboT
Y TIPENOJIaBaTeIbCKON JICATEIIbHOCTH.

in research.

3. to collect, systematize and analyze literary
data on the subject of the studied issue (work
with periodicals, monographs).

4. integrate natural science knowledge for the
study and explanation of phenomena and
processes, use them in the process of carrying
out research and teaching activities.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XUMHUANBIK aKOaparThl 137€y JKOHE Kyheney
TEXHOJIOTUACHI

Texnomoruss ToOUCKa W
XUMHAYECKON HH(pOpMaIuu

CTPYKTYpUPOBAHUS

Technology of Search and Structuring of
Chemical Information

Kypcmoiy kbickawma mazmynot | Kpamkoe codepocanue Kypecal Coursesummary

betoprannkanbik XUMHUSHBIH Kazipri
Mocenenepi. bellopraHukanblk XUMHST HET131HAe
KATKaH TEOPUSUIBIK  KOHIEMIHUSIIAPD, OHBIH
imiHAe  atoMaap MEH  MOJeKyJalapablH
KYPBUIBICBIH cUTaTTayFra KBAHTTBIK-
MeXaHHUKAJIBIK Ke3Kapac, XAMUSITBIK
0allIaHBICTBIH TYPJl MOENbAEP], KBIIIKBLIAAP
MEH HETi3]Iep TEOPHUSCHI, TOTHIFY-TOTHIKCHI3TaHY
npouecTepi. DINEMEHTTEPIIH KYHell XUMHUSACHI.
KoMIIeKkcTi KoChUIBICTap peaKkIusIapbIHBIH

MEXaHU3MIepl, KaTaJTUTHUKAIBIK pPEaKIusap.
KoceuipicTapabIH 3IE€KTPOHBIK CIIEKTPIIEPI.

CoBpemeHHbIE NPOOJIEMBl HEOPraHUUECKOMN
xumuu. TeopeTnyeckne KOHUENINY, JIeKaIINe
B OCHOBE HEOPraHWYECKON XHMMHH, B TOM
4lClie KBAaHTOBO-MEXAaHMYECKUH NOIXOJ K
ONHMCaHHUIO CTPOE HUS aTOMOB U MOJEKYII,
pa3IMYHbIE MOJEIM XMMHMUYECKOM  CBA3W,
TEOpHUsl KUCIOT U OCHOBAaHUM, OKUCIUTEIHbHO-

BOCCTAaHOBHUTCIIbHBIC IMPOLECCCHI.
CucremaTtmyeckas XUMMSL 9JICMCHTOB.
MexaHu3MbI peaKL{I/Iﬁ KOMIIJICKCHBIX
COGHHH@HHﬁ, KaTaJIUTUYCCKUC PCaKkIuun.

QHCKTpOHHHC CIICKTPLI CO SIMHECHUIA.

Modern problems of inorganic chemistry. The
theoretical concepts underlying inorganic chem-
istry, including the quantum-mechanical
approach to the description of the structure of
atoms and molecules, various models of
chemical bonds, the theory of acids and bases,
redox processes. Systematic chemistry of
elements. Mechanisms of reactions of complex
compounds, catalytic reactions. Electronic
spectra of compounds.

Hocmpexkeusummepi / [locmpekeusumol/ Postrequisites

Kopmaran OpTaHBIH (bU3UKa-XUMUSITBIK
poIecTepi, AHAIIMTHUKAJIBIK XAMUSAHBIH
TaHganMainsl Oemimuepi, AHamm3giH (usuka-
XUMUSITBIK 9ICTEPl

DU3UKO-XMMHUYECKHE IPOLIECCHI OKPYXKAIOLIEH
cpenpl, uW30paHHBIE TJIABBI AHAIMTHYECKOU
XuMuH, OU3NKO-XUMHYECKHE METOJIbI aHaJIN3a

Physicochemical Processes of the Environment,
Selected Chapters of Analytical Chemistry,
Physico-Chemical Methods of Analysis

bazoapnrama yscemekwici / Pykosooumenw npozpammel/ Programme manager

Tayp6aesa I'yian:xan YpmanTaeBHa, xumus | Uepnsisekass Osbra Muxaiiosna, xanuaar | Olga Mikhailovna Chernyavskaya, Candidate
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FBUIBIMIAPBI  KaHIUIAThI,
po(ecCcopIbIH M. a.

KaybIMAACTBIPbIJIFaH

MEeIarOTHYECKUX HayK, H.0. aCCOIUHUPOBAHHOIO
npodeccopa

of Pedagogical Sciences,

Professor

acting Associate

3amanayu xcann

ot xumuslCoepemennan oowasn xumus/Modern General Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Kazipri OeiiopraHukanblk XWMHSHBIH KeiOip | [ToBrienue ypoBHs GyHIaMeHTanbHbIX 3Hanui | Increasing the level of fundamental knowledge
OarbITTapbIHAAFBl  ipreni  OUTIM  JIGHTeHiH | B HEKOTOPHIX HAaNpaBICHHSX COBpeMEHHOH | in some areas of modern inorganic chemistry,
apTTBIPy,  MbICAIbl,  KBaHTTHIK-XUMISJIBIK | HCOPIraHUYECKOW XMMHH, TaKMX Kak, CTpykTypa | such as the structure of substances from a
MMO3ULUSAIAFBI 3aTTap/IbiH KYPBUIBIMBI, | BEIIECTB C KBAaHTOBOXMMHYECKOW mmo3uimH, | quantum chemical position, the mechanisms of
XMUMUSUTBIK ~ TIPOIECTEPAIH  MEXaHM3MIEpi, | MeXaHM3Mbl XUMHUYECKUX IpoiieccoB, crpoenue | chemical — processes, the  structure and
KypAaenai  koHe  0acka  KOCBUIBICTapibIH | U MEXaHM3Mbl pPeakiMii KOMIUIEKCHBIX u 1p. | mechanisms of reactions of complex and other
KYPBUIBIMBI MEH PEAKIIUsl MEXaHU3MJIEDI. COCIMHECHUM. compounds.

Oxvimy nomuoiceci | Pezyiomameul o6yuenusn | Learningoutcomes
Kypcrbl coTTi asgKTaraHHAH keiiin | ITociie  ycmemHoro 3aBepmienusi  kypca | After successful completion of the course,
olriMasymbLIap: odyuaromuecst OyayT: students will be:
1. 3arTapabIH KYPbLIBIMBIH KBAHTTHIK XUMHSUIBIK | 1. ompeaenstb  CTpykTypy  BemectB ¢ | 1. to determine the structure of substances from
MMO3ULIUSAIAH, XAMUSIIBIK MPOIECTEP/IiH | KBAHTOBOXMMHUYECKOW IMO3WIIMKM, MeXaHu3Mbl | a quantum chemical position, the mechanisms
MEXaHHU3M/ICPiH aHBIKTAH aajibl; XMMHYECKHX MPOIECCOB; of chemical processes:
2. OeiOpraHUKaNblK XHMHUSHBIH 3aMaHayd | 2. IPUMEHSITh COBpeMeHHbIe nHpopMalmonneie, | 2. apply modern information, analytical and

MoceJieNiepiH HISHIYy/iH 3aMaHayd akKMapaTThIK,
AQHAJIMTUKAJIBIK JKOHE SKCIEPUMEHTTIK 9/1iCTEPIH
KOJJIaHbIHBI3 JKOHE OJapAbl  3€pTTeyJeple
KOJIJaHa]Ibl;

3. 3epTTeNeTiH MACEIEHIH TaKbIpblObl OOMBIHINA
onebu nepexTepl (Ka3ipri 3aMaHFbl MAJTIMETTEp
0a3acblHa HETi3JENreH Ma3MyHJbl Tajijay)
YKUHAWTBI, )KYHEIeH 11 )KOHEe TaJlIaiIbl,

4. xyObuIBICTAp MEH MPOLECTEP/Il 3epPTTEY KOHE
TYCIHAIpY YIIIH >KapaTbUIBICTaHY OUTIMIEpIH
UHTETpalusuiay,  ojapAbl  FbUIBIMU-3EPTTEY
KYMBICTApPl ~MEH  OKBITYIIBUIBIK ~ KBI3METTI
OpBIHAY MPOLECIHJIE MaljaaHa/Ibl.

AQHATUTUYECKHE M IKCIIEPUMEHTAIBHBIE METO/IbI
pelieHus COBPEMEHHBIX npo0iem
HEOPraHW4eCKOW XMMHHU W HUCIIONIb30BAaTh HUX B
HUCCIIENOBAHUSIX 3. cobuparsb,
CHCTEeMaTH3HPOBATh u aHaJIM3UPOBAThH
JUTEpaTypHBIC JIAHHBIC o TEeMaTHKe
U3y4aeMoro Bompoca (KOHTEHT-aHalIW3 Ha
OCHOBE COBPEMEHHBIX 0a3 IaHHBIX);

4. MHTErprpOBaTh ECTECTBEHHO-HAYYHBIC 3HAHMUS
JUIl  U3Y4eHHs U OOBSCHEHWS SBICHUN U
NPOIIECCOB, HCIOJB30BaTh HX B Ipolecce
BBIMTOJTHEHUST HAYYHO-HCCIIE0BATEIbCKUX padoT

Y TIPETI0JIaBaTENICKON IS TEITbHOCTH

experimental methods for solving modern
problems of inorganic chemistry and use them
in research;

3. collect, systematize and analyze literary data
on the subject of the studied issue (content
analysis based on modern databases);

4. integrate natural science knowledge for the
study and explanation of phenomena and
processes, use them in the course of research
and teaching activities.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XUMHUSAIBIK aKOaparThl i3€y JKOHE KyHheney
TEXHOJIOTHUSICHI

TexHonoruss Tmoucka Hu
XUMUYECKON HH(DOpMAIIu

CTPYKTYpUPOBAHHUS

Technology of Search and Structuring of
Chemical Information
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Kypcmoiy kbickawma mazmynot | Kpamkoe codepicanue Kypcal Course summary

ATOM KYpBUIBICBI, XUMHUSJIBIK OalJIaHBIC MOHE

CoBpeMEHHBINI Hay4HbIi YPOBEHb YUYEHUH O

The modern scientific level of the teachings on

MOJICKYJIaIap IbIH KYPBUIBICHI Typasbl | CTPOGHHHM  aroma, XHMHYeckod cBs3u  u | the structure of the atom, chemical bonds and
utiMaepaiy ~ Kasipri  FBUIBIMM  JIGHTeii. | cTpoeHuH Mouiekys. PeakumonHnast crocoOnocts | thestructure of molecules. The reactivity of sub-
KBIIKBUIABIK-HET 13T 1 JKOHE TOTBIFY- | BEIIECTB B KUCJIOTHO-OCHOBHBIX u | stances in acid-base and redox processes, a
TOTBIKCHI3JIaHy  IPOLIECTEPIHJCTI  3aTTapIblH | OKUCIUTEIbHO-BOCCTAHOBUTEIIFHBIX Mpoleccax, | mod-ern interpretation of the periodicity of the
peaKkIMsUIBIK ~ KaOijeTi, dJIIEMEHTTED  MCH | COBpEMEHHass MHTEpIpeTals IepuoaIudHocTd | prop- erties of elements and their compounds.
OJTapIbIH KOCBLIBICTapBhI KaCHETTEPiHIH | CBOMCTB 3JIEMEHTOB M UX COCTUHEHUIA.
KE3€HIUIITH Kazipri 3aMaHFbI
WHTEPIIPETAIHsIAY.

Ilocmpekeusummepi / Ilocmpekeusumul/ Postrequisites
AHaTUTHKATBIK XUMUSTHBIH teopusuiblk | Teopernueckue  OcHOBBI  aHanmuTHueckoi | Theoretical Bases of Analytical Chemistry

Herizzepi, AHAINU3/1H HHCTPYMEHTTIK 9/1icTepi

XUMUHU, MHCTpyMEHTaIbHBIE METOIBI aHATIN3a

Instrumental, Methods of Analysis

bazoaprama rcemexwiici / Pykoeooumenw npozpammul/ Programmemanager

TaypbaeBa I'yiab:kaH YpMmaHTaeBHA, XUMUS
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPBLIIFaH
poecCopIbIH M. a.

Yepusisckass Oubra MmuxaisioBHa, KaHIWJIaT
MearorTHYeCKuX HayK, H.0. aCCOIMUPOBAHHOTO

npodeccopa

Olga Mikhailovna Chernyavskaya, Candidate
of Pedagogical Sciences, acting Associate
Professor

Opzanukanvlk xumusanovly manoaamannvt 6onimoepil Hzopannwie 2naswl opeanuueckou xumuul/Selected Chapters of Organic Chemistry

OKy maxcamut | Yueonasn uenv/ Purpose

KapOonukiik, apOMAaTTBIK xoHe | ChopmupoBath [MOHUMAaHUE mexanm3moB | To form an understanding of the mechanisms
TeTEePOLMKIIIIK KaTapiapAblH OpPraHUKAIBIK | XMMHYECKHX peaxuuit opranuyeckux | of chemical reactions of organic compounds
KOCBUIBICTAPBIHBIH ~ KATBICYBIMEH  JKYPETiH | COCIMHEHHUSX kapOonukingeckoro, | of the carbocyclic, aromatic and heterocyclic
XMUMHUSJIBIK ~ PEaKIMsUIapAblH ~ MEXaHu3Mi | apOMAaTHYECKOro M TIeTepOLMKINYEcKOro psma, | series, to master modern methods of studying
Typaibl TYCIHIK KaJbINTACTHIPYy, COHBIMEH | OCBOMTH COBPEMEHHBIE METOJBI HCCIICIOBAHUS | Organic compounds.
Karap, OpTaHHUKAJIBIK KOCBIIBICTAPALI | OPTAHUYECKUX COSTMHEHUH.
3epTTEY/liH 3aMaHyH dJICTEPiH MEHIepy.
Oxvimy naomuoiceci | Pezyiomameut 00yuenusn | Learning outcomes
Kypersi CoTTI assKTaraHHaH keiiin | [locie  ycmemnoro 3aBepmeHusi  kypea | After successful completion of the course,
oliMasymbLIap: o0yuarommecst OyayT: students will be:

1. OGomkamuabl KacuerTepi Oap OpraHHKaJbIK
3aTTap/bl CHHTE3/IEY CXEMalapblH KYpacThIpy

1. BJIaJCTb HaBbIKaMHM COCTaBJICHHA CXEM
CHHTC3a OpPraHU4YC€CKHUX BCIIICCTB C

1. have the skills to draw up schemes for the
synthesis of organic substances  with
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JaFIbLIapbIH MEHTEPY;
2. OpPTaHUKAIBIK XUMUSHBIH TCOPHUSUIBIK >KOHE

MPOTHO3UPYEMBIMU CBOMCTBAMU;
2. TPUMEHSTH 3HAHUS TEOPETUYECKUX U

predictable properties;
2. apply knowledge of the theoretical and

OKCIIEPUMEHTTIK HEri3aepi Typainbl OLTIMII | IKCIEPUMEHTAIBHBIX OCHOB OpPraHHMYECKOMN experimental foundations of organic chemistry;
KOJIJIaHYy; XUMHU; 3. to establish the mechanisms of chemical
3. XUMHUSIIBIK peaKknusAIapAblH MexaHI/ISMI[epiH 3. YCTaHABJIMBaTh MCEXaHU3Mbl XHMHYECCKHX reactions;

OPHATBIHbI3; peaxuuii; 4. Apply the acquired knowledge to generate
4. Urepiiarex Oimimai xumusiFa | 4. TIPUMEHATH  OCBOCHHBIE  3HAHUS VIS interest in chemistry and use knowledge in the
KBI3bIFyIIBUTBIKTHI KaJIBIITACTHIPY KoHe | (popmMHMpOBaHWs ~MHTEpeca K XHMUM H field of organic chemistry in everyday life.
KYHICTIKTI  eMipAe  OpraHuKajblK XUMHs | HCIOJIb30BaHUs 3HAaHUU B obyactu

cajachlHIarel  OuLTiMAi  malijana”y — yinid | OPraHHYeCKOM XMMUM B IIOBCEIHCBHOM

KOJIIaHY. JKHU3HU.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

Kypcmuiy kbickawma mazmynot | Kpamkoe codepicanue kypcal Course summary

OpraHuKaablK XMMUSHBIH HET13T1 YFBIMIApPbIH,

KOHIICTIIUSUTAPBIH KOHE TEOpHSIIAPbIH
Kyleney. OpraHuKanbIK XUMUSTHBIH
KJIACCUKAJBIK €H MaHBI3/Ibl CHHTETHUKAIBIK
peaKIUsIapbIHbIH JKaJIblIaMma KOpIHiCi.

OpraHukanblK KOCBUIBICTAPABIH OUOTOTHSIIBIK
peni, OJIapJbIH OHMOJIOTUSITBIK
KYPBUIBIMAAPABIH ~ KYPBUTYBI MEH  YKYMBIC
icteyiHe KaTbicybl. OpraHukanblK CHHTE3
OHIMJIEPIHIH KEH KOJJAaHBUIybIHA  JKOHE
TEXHHUKAJIBIK, TYPMBICTHIK KOHE MEIUITTHAIIBIK
MaKcaTTarbl KaHa OpraHUKAJIBIK
MaTepuaniapaa ecin Kene KATKaH
KKeTTUTIKTepre OalIaHbICThl OPraHUKAJIBIK
XUMUSHBIH MaHbI3bI, COHJIali-aK )KaHyap >KOHE

OCIMJIIK TEKTEC OpraHu3MIEpAIH
TIPIIUTITIHACT] OPTAaHUKAIBIK PEeaKIUsIapIbIH
peiH aHBIKTANUTEIH. CHUHTETHUKAJIBIK

OpTaHUKAJIBIK XHUMUAHBIH KIACCHUKAJIBIK, aca
MaHBI3/Ibl peaKIusIapbl Typaibl TYCIHIK.

Cucrtemaru3zanus OCHOBHBIX HOHATHH,
KOHIIETIIIMI U TEOPUM OpPraHWYECKOM XHUMHH.
OO600111eHHOE TPECTaBICHNUE KIACCHYECKHUX
Hanbollee BaXKHBIX CHUHTETHYECKUX PEaKIUi
opraHudeckoil xumuu. buonornyeckas posb
OpPTaHUYECKUX COCNMHEHHH, WX YYacTHE B
00pa3oBaHUH u (GYHKIIMOHUPOBAHUU
OMOJIOTrMYECKUX CTPYKTYD. 3HaueHue
OpPraHUYeCKOM XUMHMHM B CBSI3U C IIUPOKUM
MPUMEHEHHEM TIPOIYKIIMH  OPTaHUYECKOTO
CHHTE€32 ¥ BO3PACTAIOUIMMU NOTPEOHOCTIMH B
HOBBIX OpTraHUYeCKUX MaTepuagax
TEXHUYECKOTO, OBITOBOTO W MEIUIIMHCKOTO
Ha3HAYEHUS, a TAKKe OMpPENENSIIONIEeH pPOJIbIo
OpPraHUYECKUX PeaKIUil B )KU3HEESITeIbHOCTH
OpPTaHU3MOB JKHBOTHOTO W PAaCTUTEIHHOTO
npoucxoxaeHus. O000IIeHHbIE, TOCTPOCHHBIE
Ha €IMHBIX MPHUHLUIAX, IPEICTABICHUS O
KJIACCUYECKHX, HamboJiee BaXKHBIX PEAKLUAX
CUHTETUYECKOW OPTraHNYECKOW XUMHH.

Systematization of basic concepts, concepts
and theories of organic chemistry. A
generalized rep-resentation of the classic most
important synthet- ic reactions of organic
chemistry. The biological role of organic
compounds, their participation in the
formation and functioning of biological
structures. The importance of organic
chemistry in connection with the widespread
use of organic synthesis products and the
increasing demand for new organic materials
for technical, domestic and medical
purposes, as well as the decisive role of
organic reactions in the life of organisms of
animal and plant origin. Generalized, built on
unified principles, ideas about the classic,
most important reactions of synthetic organic
chemistry.
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Hocmpexkeusummepi / [locmpekeusumot/ Postrequisites

3amaHayn ~ (UTOXUMHS,  IKOJIOTHSUIBIK CoBpemenHass  ¢uroxumusi, dkojorudeckas | Modern Phytochemistry, ecological
OMOXUMUS OMOXUMUS biochemistry

bazoaprama scemexuiici / Pykoeooumenw npozpammul/ Programme manager
Jlapu6aeBa CeBapa AuBapkbeibl, | Tyne6aeBa bamkan BeucoBna, kangumar | Gubenko Maxim  Andreevich, Senior
KapaTbUIBICTaHy FBUIBIMIAPBIHBIH MAarucTpi, | XUMHUYSCKHMX HayK, H.0. accolmupoBaHHbii | Lecturer, Master of Chemistry

OKBITYIIbL

npodeccop

Opzanuxanwix peakyusanapoviyy mexanusmoepilMexanuszmut opzanuueckux peaxyuu/Organic Reaction Mechanisms

OKy makcamut | Yueonasn yenv/ Purpose

MarucTtpaHTTapiblH KapOOLMKIIIi, apoMaTThl
JKOHE TETePOIMKIIII KaTapIarbl OPTaHUKAIIBIK

KOCBUIBICTAP/IBIH ~ peakuus MeXaHU3MJEepi,
COHJal-aK OPTraHUKAJIBIK XUMHUS
TEOPHUSCHIHBIH HETi3T1 YCTaHBIMAAphl MeEH

3aMaHayH JKETICTIKTEpl Typaibl TYCIHIKTEpiH
urepyi.

OcBoenune MaruCTrpaHTaMu MOHSITHHI (6]
MEXaHHU3Max peaKuHﬁ OpraHU4YCCKUX
COG,Z[I/IHGHI/Iﬁ Kap6OI_[I/IKJII/I‘IeCKOFO,

ApOMATHYCCKOI'0O U TCTCPOLUKIINYCCKOro pAaaa,
a TaKXC OCHOBHBIX MOJIOKEHUIH u
COBPCMCHHBIX I[OCTI/I)KGHI/Iﬁ TCOpHUHn
OpraHquCKOﬁ XHUMHUU.

Mastering by undergraduates the concepts of
the mechanisms of reactions of organic
compounds of the carbocyclic, aromatic and
heterocyclic series, as well as the main
provisions and modern achievements of the
theory of organic chemistry.

Okbimy

Hamuoiceci | Pesynemamot o6yuenus | Learning outcomes

Kypcrbl CITTI KeiliH
oitiManymbLIap:

1. xopmaraH onemjie OOJBIN KATKAH XUMHUSITBIK
MPOIIECTEP/IIH MaTepHAIapbl MEH MEXaHU3MIiH
TYCIHY VIIIH OpraHUKalbIK KOCBLIBICTAPIbIH
opTypii KJIACTapbIHIaFbI XUMUSUIBIK
OailIaHBICTBIH TaOWFaThl OOMBIHINA 3aTTHIH
KYPBUIBIMBIH aHBIKTAY;

2. T OMOJIMTHUKAJIBIK 7KOHC TCTCPOJIMTUKAJIBIK

assKTaraHHaH

peaKuusuIIapIbIH HET13I1 CUIIaTTamMajapbiH
oNapAblH ~ MEXaHW3Mi  TYpPFBICBIHAH  Oeuin
KOpCeTy;

3. peakuus MEXaHU3MJIEPIH OHBIH AaFbIMBIHBIH
CBIPTKBI OaKbIIAHATHIH TTapameTpiiepl OoibIHIIA

ITocne ycmemnoro
o0yuaruuecs Oyayr:
1. ompenenaTe CTpOeHHE BeLIECTBA MO MPUPOAE
XUMHAYECKON CBSI3H B Pa3IMYHBIX Kiaccax
OpPTraHMYECKUX COCIUHEHWH /i TMOHHUMaHUS
MaTrcpuraioB n MEXaHHU3Ma XUMHUYECCKUX
MPOIIECCOB, TPOTEKAIOUIMX B  OKPYXKAIOIEeM
MUDE;

2. BBIIENATH  OCHOBHBIE  XapaKTEPHUCTUKH
TOMOJIOTHYECKUX U TI'C€TCPOJIUTHICCKUX peaKuHﬁ
C TOYKM 3pEHUS UX MEXaHU3Ma;

3. ompenensATh MEXaHU3MBl PEAKIUU 10
BHEIIHUM KOHTPOJIHUPYEMBIM IIapaMeTpaM €€
MPOTCKAHHUS;

3aBeplIeHHs]  Kypca

After successful completion of the course,
students will be:

1. to determine the structure of a substance by
the nature of a chemical bond in various classes
of organic compounds in order to understand the
materials and mechanism of chemical processes
occurring in the surrounding world;

2. to identify the main characteristics of
homolytic and heterolytic reactions in terms of
their mechanism;

3. to determine the reaction mechanisms by the
external controlled parameters of its course;

4. to distinguish modern methods of working
with organic reagents;
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AHBIKTaHbI3;

4. OpraHWKanblK  pEearcHTTEPMEH  JKYMBIC
ICTeyIIH 3aMaHayH 9IICTEPiH aKbIPATHIHBI3;

5. OpraHUKalbIK XUMUSHBIH TEOPHSUIBIK >KOHE
AKCIICPUMEHTTIK HETi3/IepiH Oury.

4. pa3nuyath COBPEMEHHBIE MPUEMBI PabOTHI C
OpraHUYECKUMH peareHTaMu;
5. TOpUMEHATh 3HAHUS
AKCIEPUMEHTAIbHBIX
XUMHH.

TEOPETHUYECKUX U
OCHOB  OpPraHMYEeCKOM

5. apply knowledge of the theoretical and
experimental foundations of organic chemistry.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

OpraHukanbiK XUMUSHBIH 3aMaHay
npobaemanapsl. TeopusIIbIK KOHIENIHSIIAPhI-
HET13T1 AJNEeKTPOHIBIK 9cepyiep: HHIYKTHBTI,
epic acepi, KyITacy, mamaaaH ThIC JKYNTaCy.
OpbiHOacapiapelHBIH ~—~ 9cepiiepiH  CaHJBIK
Oaranay JKOHE pEaKIMSUIBIK KaOUIeTTUTIKTI
Oomxkay. AnudaTukanbik Karapja
Hykneodmipai ammacteipy. SNi xoHe SNy
MexaHu3Mepi. [ 'eTeponuTuKanbK
SIUMUHUPICYAIH MexaHusmaepi: Ej, E; xone
Eicb. ApomarTel KOCBUIBICTAp KaTapaarbl
HYKJIEODUIIbII aJIIMacThIpy. ApoMarTsl
KOCBUIBICTAp  JKyHeneperi  aneKkTpoduibai
anmacTeipy. Ecenik OaiinmanbicTap OOMBIHIIA
anekTpoduibaik  Kockuty. C=0  ecemik
OaillaHpIC Typajbl HYKJICOPWIbIIK KOCBLITY.
OrepuduKaus peakUsICHIHBIH MEXaHU3Mi.
Epkin paguaiasl aIMacThIpy peakiusiaphl.

CoBpemMeHHbIE ~ MPOOJEMBI  OpraHUYEeCKON
XUMHUHU. Teopernueckue KOHIICTIIINH-
OCHOBHBIE AIIEKTPOHHbBIE 3¢ dexTs:

WHIYKTUBHBINA, 3((EKT O, COmpshKEHUE,
cBepxcomnpsbkenre. KonudecTBeHHash OICHKA
3¢ (HeKTOB 3aMecTUTEeNe W MPOTHO3HPOBAHKE
peakunoHHON crnocoOHocTu. HykneoduibHoe
3aMeleHne B adu@aTH4YecKOM  pALy.
Mexanm3mel  SNi1 m SNy, MexaHU3MEBI
TETEPOTUTHYECKOTO IMUMUHUpoBaHus: E;, E
u Eicbh. HykneodunsHoe 3amerieHue B
apoOMaTUYECKOM  DPsiAy.  DJIEKTpOoPUIBHOE
3aMElIeHHe B apOMAaTUYECKHX CHCTEMax.
DnekTpoduibHOe TIPUCOCTUHEHUE o
KpaTHBIM cBsi3AM. HykneodunbHoe mpuco-
enquaenne k C=0 kpaTHOU cBsi3U. MexaHu3M
peakuuu TepudUKAIIIH. Peakmuu
CBOOOTHO-PATUKAIILHOTO 3aMEIICHHS.

Modern problems of organic chemistry.
Theoretical concepts - the main electronic
effects: inductive, field effect, conjugation,
overvoltage. Quantification of the effects of
substituents and prediction of reactivity.
Nucleophilic substitution in the aliphatic
series. The mechanisms of SN1 and SN2.
Mechanisms of heterolytic elimination: EL1,
E2 and Elcb. Nucleophilic substitution in the
aromatic series. Electrophilic substitution in
aromatic systems. Electrophilic connection by
multiple bonds. Nucleophilic attachment to
C=0 multiple bond. The mechanism of the
esterification reaction. Reactions of free
radical substitution. Mastering the basics of
organic chemistry by undergraduates.

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

DKONMOTHSIIBIK OHOXHUMHUSI, TIOPLITIK DKonornyeckas OHOXHMMHUS, XUMUSA Ecological Biochemistry, Chemistry of
OCIMIIKTEP XUMHUSICHI JIEKapCTBEHHBIX pacTeHUH Medicinal Plants

bazoaprama scemexwici / Pykosooumenwv npozpammul/ Programme manager
Japubaena CeBapa AuBapkbi3bl, | Tyne6aeBa bamkan BeucoBna, kangumar | Gubenko Maxim  Andreevich, Senior
KApaTbUIBICTaHy FBUIBIMAAPBIHBIH MAarucTpi, | XHMHYECKUX HayK, accoruupoBanHbiii | Lecturer,Master of Chemistry
OKBITYILbI npodeccop
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2. 2 OKY KbUIbIHA APHAJIFAH YJIEKTUBTIK MOHAep / DIeKTUBHBIE TUCHUILUIMHBI 1715 2 roga o0y4yenus/ Elective courses for

year 2

Ananumukanvlk xumusanoity manoaimannt 6oimoepil Hzopannsie znasvt anarumuuecxou xumuul Selected Chapters of Analytical Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

bip Me3ruine Oacekenec
peaKIusIIapIbIH KATBICYBIMEH
NPOTOHAAHY/IBIH, KCIICHICHY/IIH, TOTBIFY -
TOTBIKCBI3JAHYJBIH ~ JKOHE  TYHABIPYIBIH
KYpACNi peal XHUMHSUIBIK IPOIECTEPiHIH
TeTe-TeHIIK KYHi MEH MeXaHH3MEpi Typajibl
O1J1iM KYHECIH KAJBINTACTHIPY.

KYpPETiH

CdopmupoBathb CUCTEMY 3HAHUM 0
PAaBHOBECHOM  COCTOSIHUM U MEXaHU3Max
CIIOXKHBIX pPEaTbHBIX XUMHUYECKHX MPOIIECCOB
MIPOTOHU3AIINH, KOMILJIEKCOOOpa30BaHMUA,
OKHCJICHHS- BOCCTAHOBJICHUS M OCAXKICHHS C
y4acTHEM  OJHOBPEMEHHO  IMPOTEKAIOIIUX
KOHKYPUPYIOIIUX PEaKIU.

To form a system of knowledge about the
equilibrium state and mechanisms of complex
real chemical processes of protonation,
complexation, oxidation-reduction and
precipitation with simultaneous competing
reactions.

namuceci | Pesynomamot o0yuenus | Learning outcomes

OKbimy
Kypcrbl CcoTTI asgsKTaraHHaH KeHin
oitiManymbLiap:
1. peakiusi mapThiHa OaNIaHBICTHI TEOPHUSIIBIK
OutiMaepiH  OeNILEKTEepAIH  JKaraailapblH
ecenTteyae KoiaaHabl,
2. Tene-TEHIIK JKar JabIHIarbl pH
KOHIICHTPAIUSCHIH, Tene-TeHIIK

KOHCTAHTAChIH, JAUCCOLMALMSIHBI, EPITIITIKTI,
KOMIUIEKC TY31IyiH ecenTei anaisl,
3. HakTbhl XHUMHUSJIBIK €cenTepil
KOJAMIBIoNICTEP i TAaHAal anajbl;

4. TaHmanFaH aHANM3 OJICTEpiH HETI3Ieye
TEOPUSIIBIK OLTIMAEPIH KOJIJaHAIbI.

nienryre

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. mpuMeHSTh TEOpeTHYeCKHe 3HAHUS IS
pacye€ToB COCTOSAHUA YaCTUI] B 3aBUCUMOCTHU

3aBeplIeHHs  Kypca

OT YCJIOBUH;

2. paccuUMTHIBATH pH PaBHOBECHBIE
KOHLEHTPAlluM, KOHCTaHThl  PAaBHOBECHS,
JUCCOLMALINH, pPacTBOPUMOCTH.

KOMILIEKCOOOpa30BaHUs;

3. BBIOMpATh aJeKBaTHBIA METOJ pEIICHUS
KOHKPETHOW XMMHUYECKOH 3a/1a4H;

4. UCNONB30BaTh TEOPETUYECKUE 3HAHUS IS
000CHOBaHUs BbIOOpA.

After successful completion of the course,
students will be:

1. apply theoretical knowledge to calculate
particle states depending on conditions;

2. calculate pH equilibrium concentrations,
equilibrium constants, dissociation, solubility;

3. to choose an adequate method of solving a
concrete chemical problem;

4. use theoretical knowledge to justify the
choice.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

3amaHayu OelopraHuKaIbIK
TEOPHSUIBIK HET13/1epi

XHUMUSAHBIH

Teopetnueckue OCHOBBI
HEOPraHWYECKOW XUMUU

COBPEMEHHOM

Theoretical Foundations of Modern Inorganic
Chemistry

Kypcmuoiy kbickawma mazmynot | Kpamkoe codeporcanue kypcal Course summary

Epitianinepaeri HOHJIBIK Tele-TEH K.
AHanUTUKANBIK ~ XAMHAJA  KOJJAHBUIATHIH
HETI3r XUMMSUIBIK TeOpuUsjap MEH 3aHjap.

WNonusie paBHOBecusi B pactBopax. OCHOBHBIE
XUMHYECKHE TEOPUU U 3aKOHBI MPUMEHSEMbIC
B  aHAIUTUYECKOM XUMHH. | OMOreHHLIE

lonic equilibria in solutions. Basic chemical
the- ories and laws applied in analytical
chemistry. Homogeneous reactions in aqueous
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CyJbl epiTiHAUIEpAETI TOMOTEH I peaKusiiap.
bpencren-Jloypu  TeopusChl  TYPFBICBIHAH
THJIPOIIH31 KapacTeIpy. KhIIKbUIIBIK-
Heri3nik tutpiey. Cycbl3 epiTiHAinepaeri

peakiuu B BOJHBIX pacTBopax. ['maponus c
TOYKM 3peHusi Tteopuu bpencrena-Jloypu.
Kucnorno-ocHoBHoe TUTPOBAHUE.
[IpoTtonuTuyeckue paBHOBECHS B HEBOJIHBIX

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

NPOTOJIMTTIK ~ TEHe-TCHMIK. A3  epuTiH | pacTtBopax. PaBHoBecuss B pactBopax | soluble compounds. Application of the
KOCBUIBICTAp ~ epITIHAICIHAErT Teme-TeHMIK. | MalopacTBOPUMBIX coenuHenuil. [Ipumenenne | deposition reaction in  gravimetry and
TyHABIDY peEakIUACHIHBIH T'PaBUMETPHsA | pEaKIud OCaXaeHuss B rpaBumerpur  u | titrimetry. Equilibrium in solutions of coor-
KOHE TUTPUMETPUSIA KOJIaHBUTYBI. | TUTpUMeTpuu. PaBHOBecus B pactBopax | dination compounds. Complexometry.
KoopauHanusisk KOCBUIBICTAp KOOPAMHAIIMOHHBIX COEIUHEHMUIA. Equilibrium during the course of redox
epiTiHIiciHaeT] tene-teHaik. | Komruiekconomerpusi.  PaBHoBecuss  mnpu | processes. Calculations of standard half-
KowmrutekconomeTpusi. TOTBIFY-TOTBIKCHI3aHY [POTEKAHUH OKUCJIUTENIBHO- reaction potentials. Redox reactions, their
npouectepinaeri  Teme-teHuik. JKapTeutaii | BoccTaHOBHTENBHBIX — mporieccoB. Pacuerst | application in titrimetry and calculations.
peaKIsIapabIH CTaHJAPTTHIK | CTAHAAPTHBIX [OTEHIMAIOB  IOJTypPEaKIIUu.

MOTEHIHAIAPbIH ecernrey. Toteiry- | OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,

TOTBIKCBI3AHY ~ pEaKIHsIapbl,  OJAPIbIH | WX IPUMCHEHHE B THTPUMETPUHU U PACUCTHI.

TUTPUMETPHSIA KOJITAHBLTYHI,

ecenreyJepi.

Ilocmpexeuzummepi / Ilocmpexeusumul/ Postrequisites

MaFI/ICTpaHTTLIH FBUJIBIMU-3CPTTCY KYMbIChI

Hay‘IHO'I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta

MarucCTpaHTa

Research work of a master student

bazoaprama scemexwiici / Pykosooumenw npozpammul/ Programme manager

Tyneoaesa bamkan bBeuncoBHa, xwumus | Tyne6aeBa bamkan bencoBna, kanauaat Tulebaeva Balzhan Beisovna, Candidate of
FBUIBIMBIHBIH KaHMJIAThl, KaybIMIACTHIPHUIFAH | XMMHUYECKHX HAyK, aCCOLMUPOBAHHBIH Chemical Sciences, Associate Professor
npogeccopsl npodeccop
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Ananumukanvlk xumusanoviyy meopusanslx, nezizoepil Teopemuueckue ocnoswvt ananumuueckoil xumuul/Theoretical Bases of Analytical Chemistry

OKy maxcamut | Yueonasn yenv/ Purpose

XUMUSIIBIK MPOIIECTEPIIH Heri3ri
3aHIBUIBIKTAphl Typasibl KyHeni Oimimaepin
KaJIBIITACTBIPY JKOHE  MAarucCTPaHTTAp/bIH
JKQIIITBl XUMUSUTBIK OUTIM JICHTeIepiH ofaH
opi mambiTy. CamnaiblK >KOHE CaHJbIK aHaIu3

dopMUpOBaHNE CHCTEMHBIX 3HAHUN 0a30BBIX
3aKOHOMEPHOCTEH XHUMHUYECKUX MPOLECCOB U
JajdbHEHIee  pa3BUTHE  OOIMIEXUMHYECKOU
MOATOTOBKA Ma  TUCTpaHTa.  YTJIyOuTb,
pacIIMpUTh U Pa3BUTh OCHOBHBIC TTOHSTHS,

The goal is to form a system of knowledge of
the basic laws of chemical processes and
further develop the General chemical training
of a master's student. To deepen, expand and
develop the basic concepts obtained from the

KypCcTapblHaH aJlFaH HEri3ri TYCIHIKTEpAi | MOJydeHHble M3 KypCOB KadecTBeHHoro u | courses of qualitative and quantitative

TEpEHJICTY, KCHEUTY  JKOHE JTAMBITY. KOJIMYECTBEHHOTO aHaJIN3a. OOyuuTh analysis. Teach the most important chemical

AHanu3iiH ~ aca  MaHbBI3Abl  XUMHSJIBIK | HamOoyiee BaKHBIM XHMHUYeckuMm Mmerto- mam | analysis methods and their application in

ONICTEpiH  JKOHE  oylapJbl  KOWBUIFAaH | aHalW3a W BO3MOXKHOCTSAM WX TmpuMeHeHus | Solving tasks.

Macenenep i IeIyae KOJJIaHy | MPUPEIICHUH MOCTABICHHBIX 3a/1a4.

MYMKIHIIUTIKTepiHE YHPETY.

Oxvimy naomuoiceci | Pezyiomameut 00yuenusn | Learning outcomes

KypeTbl coTTI asgsKTaraHHaH keiiin | [Tocie  ycmemnoro 3aBepmenusi  Kypcea | After successful completion of the course,
olriMasymbLIap: odyuaromuecst OyayT: students will be:
1. peaxius mapThiHa OalIaHBICTBI TEOPUSUTBIK | 1. mpuMeHsaTh Teoperndeckue 3Hanus Juis | 1. apply theoretical knowledge to calculate
OimimMzepiH  OeJNIIEKTepAiH  JKarjaillapblH | pacueToB COCTOSHHS 4YacTHUIl B 3aBHcUMOCTH OT | particle states depending on conditions;
ecernTey/ie KOIaHaIbl; YCIIOBHIA; 2. calculate pH equilibrium concentrations,
2. Terne-TeHIIK JKAF TANbIHIAF bl pH | 2. paccUYMTHIBATH pH paBHOBecHbIe | equilibrium constants, dissociation, solubility;
KOHIIEHTPAIUSCHIH, TeMe-TeHIIK | KOHIIEHTPAIIUH, KOHCTAHTBI paBHoBecwus, | 3. select an adequate method for solving a
KOHCTAHTAChIH, JMCCOLUALUSIHBI, EpPIriIlTIKTI, | JUCCOLHAIINH, pactBopumoctH. | particular chemical problem;

KOMIUIEKCTY31TyiH ecernTel anapl,
3. HaKThl XUMHUSUIBIK €cCenTepi
KOJIAMIIBI 9ICTep i TaHIall amy;

4. TaHJaNFaH aHAJIW3 OMICTEPIH HETI3/eyae
TEOPUSIIBIK OLTIMAEPIH KOJIJaHAbI.

nienryre

KOMILIEKCOOOpa30BaHuUs;

3. BbIOMpaTh aJEKBATHBIM METOJ pelleHus
KOHKPETHOW XMMHUYECKOH 3a]1a4H;

4. WCIIONB30BATH TEOPETUYECKHE 3HAHUS IS
000CHOBaHHUs BBIOOpA.

4. use theoretical knowledge to justify thechoice

Ilpepexsuzummepi / Ipepexeusumeut / Prerequisites

3aMaHayH KaJIIIbl XUMUSL

| CoBpemenHas o6uias XuMus

| Modern General Chemistry

Kypcmuviy kbickauwa mazmynot / Kpamrkoe cooepacanue kypca/ Course summary

3aMaHayH AHAJIMTUKAJIBIK

XUMUSAHBIH ‘ TeopeTI/I‘{eCKI/Ie

OCHOBBI

coBpemennoii | Theoretical

foundations of modern
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TEOPHSITBIK Heri3aepi JKOHE oJIapapl

IMpaKTUKaaa KOJLAaHy. AHaJII/ITI/IKaJILIK
XUMUSAHBIH MCTOAOJIOTUAJIBIK MQCGJ’IGJ’IGpi.
3aMaHayH AHAJIUTHUKAJIBIK XUMUSHBIH

KYPbUIbIMBL. AHAJIUTHKAIBIK XUMHS oficTepi.
XUMMSUIBIK aHAIU3I KOJJAAHYIBIH MAaHBI3BL.
MonekyaspiabiK aHaJu3. 3aTTapasl
KOHIICHTPJICY  JKOHE  OONymiH  KaJIIbl
npunnunrepi. KoHuentpney xoHe OenyaiH
(U3UKATBIK )KOHE HET13T1 XUMUSUIIBIK 9/IICTepI.
3amMaHayl SMUCCHUSUIBIK CIEKTPOCKOIUSHBIH
TEOPHSIIBIK Heri3aepi JKQHE OHBIH
MPAKTUKATBIK KOJIJIaHBLITYHI.
DJEeKTPOMAarHUTTIK  COyJIEHIH  CIHipiyi.
ATOMIBIK-a0COPOIUSIBIK CHEKTPIIIK aHaIU3.
Macc-CeKTpoOMeTpHUSIHBIH TEOPHSUTBIK
Herizzepi.  Xpomartorpagusuiblk — aHajIu3
OMICIHIH TEOPHSUIBIK HETI3/Iepl KOHE OHBIH
NPAKTUKAIBIK ~ KOJJAHBUIYBl. ©Op  Typdil
ONICTEpJiH XMMUSUIBIK 3€pTTEyle, OKBITY
YPAICIHAE  JKOHE  9p  TYpJal  eHJIpiC
cajlaJlapblH/1a KOJIJaHy MYMKIHIILTIKTepi.

AHAIUTUYECKOM XUMUU M TPUMEHEHUE HX B
MPaKTUYECKON JESITEIbHOCTH.
MeTtoo0rn4eckiue BOMPOCHl aHAIUTUYECKOM
XUMUMU. Crpykrypa COBPEMEHHOMN
AHAJIUTUYECKOI XUMUH. Meroasl
aHAJTUTUYECKOMN XUMUHU. 3HaueHue
MCIIOJIb30BaHUs XUMHYECKOTO aHayu3a.
Monexynsapubiii ananu3. OOmuMe TPUHIUIBI
pa3fiesieHnuss U KOHIIEHTPUPOBAHUS BEILECTB.
OcHOBHBIE XUMHYECKHE ©  (pu3UUecKue
METOJIbl pa3/eleHUs] W KOHLIEHTPUPOBAHHS.
Teoperuueckue OCHOBBI COBPEMEHHOI
AMHUCCHOHHOM CHEKTPOCKOITUU u ee
IpakTHueckoe npuMmeHenue. Ilornomenue
AIIEKTPOMArHUTHOTO  U3Ty4YeHHUs. ATOMHO-
a0COpOLIMOHHBIA  CHEKTPAJIbHBIN  aHAJIU3.
TeopeTnueckne OCHOBBI MacC-CIIEKTPOMETPHH.
TeopeTtnueckue OCHOBBI Xpomartorpa-
¢uyeckoro  MeToJa  aHaIM3a M €ro
[IPAKTUYECKOE NpUMEHEHHe. Bo3Mok- HOCTH
WCIIOJIb30BAaHUSI ~ PA3JIMYHBIX  METOJOB B
XUMHUYECKUX HCCIEIOBAaHUAX, B YydeOHOM
nporecce u B pas3HbIX oTpacisix
MIPOMBIIIIEHHOCTH.

analytical chemistry and their application in
practice. Methodological issues of analytical
chemistry. Structure of modern analytical
chemistry. Methods of analytical chemistry.
The wvalue of wusing chemical analysis.
Molecular analysis. General principles of
separation and concentration of substances.
Basic chemical and physical methods of
separation and concentration. Theoretical
foundations of modern emission spectroscopy
and its practical application. Absorption of
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.

bazoaprama scemexwici / Pykosooumenwv npozpammul/ Programme manager

Tynebaesa bamxkan  beucoBHa, xumus
FBUIBIMBIHBIH, KaHIUAAThI, KAaybIMIACTBHIPBUIFAH
poQeCCopIbI

Tynebaesa bamxkan beucoBHa, kanauaat
XUMHYECKHUX HayK, aCCOLIMUPOBAHHBIN
npodeccop

Tulebaeva Balzhan Beisovna, Candidate of
Chemical Sciences, Associate Professor
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Japinix ecimoikmep xumusacol/ Xumus nexapcmeennsix pacmenun/Chemistry of Medicinal Plants

OKy maxcamut | Yueonasn yenv/ Purpose

MatepuanblK OJEMHIH OpTYPJUIIrT MeH
KYPZEJUTiri, OHbIH e3apa OaillaHbICHI TYpajbl
IIYPBIC uaesyIapAbpl  KaJBIITACThIPY,
CUKBIPIIBLIAPIbI TOPUTIK  ©CIMIIKTEp
XUMUSCBIHBIH Ka3ipri mpoOieMaliapbIMeH,

o/licTepiMeH JKoHE OarbITTapbIMEH TAHBICTHIPY

CcdopmupoBaTh NpaBWIIbHBIE NPEICTABICHUS O
MHOTroo0pa3suu M CJIO0XKHOCTH MAaTepUalIbHOIO
MHpa, €ro  B3aUMOCBA3SX,  IIO3HAKOMMTb
MarucCTpanToB € COBPEMCHHBLIMU HpOGHGMaMI/I,
METOJlaMu u HalpaBJICHUSAMU XUMHH
JICKapCTBEHHBIX PACTEHUN

To develop a proper understanding of the
diversity and complexity of the material
world and its interrelationships, to acquaint
undergraduates with modern problems,
methods and trends in medicinal plant
chemistry.

Oxvimy nomuoiceci | Pezyiomameut 00yuenusn | Learningout

comes

Kypcersl coTTI asiIKTaraHHaH KeiliH
OimiManymbLIap:

1. nmopimik OCIMIIKTEpIIH Ka3ipri XHUMHSICHI
cajjaJlapblHBIH ~ Ipreji  JKoHe  3aMaHayu

MaceJIeNepiHiH TEOPUSIIBIK-
o/liCHAMaJIBIK HETi3Ziepl  cajachlHAa  MIKIp
oinnipeni;

2. popimik eciMmpuikrepnai TammaynbiH Qu3snka-
XUMUSIIBIK QIICTEPIMEH OIepalus >KacayIblH
MOH1 MEH epeKIIe epeKIIeNIKTepiH aHbIKTAUIbI;
3. (U3MKA-XUMUSIIBIK JKOHE OMOXHMHUSITBIK
Kylienep TYPaKTBUIBIFBIHBIH ©3€KTI
Macesnenepi OOWbIHINIA MIKIp OUIAIpY, ASPUIIK
OCIMJIIKTEPAIH (bU3UKa-XUMUSITBIK;
OMOXUMUSIIBIK ~ KOPCETKIIITEPiH Oaranay
[IapTTaphbl Typajbl TYCIHIK Oepeni;

4.  nopulik  eciMAIKTepAl  (U3MKANbBIK-
XUMISUIBIK ~ JKOHE  OMOXUMHSUIBIK  Tajjaay
KaOIBIKTAPBIHBIH )KYMBICBIH KAMTaMachI3 €TY;

5. CBIPTKBI aKMapaTThl ChIHU JKOHE KPEaTHBTI
KaOBUITail OTHIPBIN, WHHOBAIUSIIBIK OWJIAYIbI

IMocsie  ycnmemHoro  3aBepllieHHsl  Kypca
odyuyawmuecs OyayT:

1. BBIpaXkaTh CYXJEHHUS B OOJACTH TEOPETHUKO-
METO0IOTUYECKMEOCHOBBI(DYHIAMEHTAIBHBIX U
COBPEMEHHBIX Npo0JIeM oTpaciieil COBpPEMEHHOU
XMMUH JIEKAPCTBEHHBIX pacTEeHUI;

2. ompenensiTb OTJIWYHUTENBbHBIE OCOOCHHOCTH
ONepHUpOBaHUs (PUZUKO-XUMHUECKUMH METOJIaMHU
aHaJIM3a JEKAPCTBEHHBIX PACTEHUN;

3. BBIpaXaThb CYXIEHHMS IO  aKTyaJbHbIM
npo06sieMaM cTaOUIbHOCTH (PU3UKO-XUMUYECKUX U
OMOXMMHUYECKUX  CHCTEM,  KOMMEHTHpPOBATb
YCIIOBHSL ~ OLCHUBAHHUA  (U3UKO-XUMHYECKHX,
OMOXMMHUYECKUX IOKa3aTeJe JeKapCTBEHHbIX
pacTeHu;

4. obecneunBaTh paboOTy 000pynOBaHUS (PU3HKO-
XUMHYECKOTO W OMOXMMHYECKOTO  aHajm3a
JIEKapCTBEHHBIX PACTCHUA;

5. JIEMOHCTPUPOBATH MHHOBALMOHHOE
MBIIUICHHE,  KPUTUYECKH u KpPEaTuBHO
BOCIIPMHHMMAs BHEIIHIO HH(opManuio;

After successful completion of the course,
students will be:

1. to express judgement on the theoretical and
methodological basis of fundamental and
con- temporary problems of modern
medicinal plant chemistry;

2. Understand the essence and distinctive
features of the operation of physical-chemical
methods ofanalysis of medicinal plants;

3. to express a judgement on topical problems
of stability of physicochemical and
biochemical systems, to comment on
conditions of estimation of physicochemical,
biochemical parameters of medicinal plants;

4. to operate the equipment for physico-
chemical and biochemical analysis of
medicinal plants;

5. to demonstrate innovative thinking,
critically and creatively perceiving external
information;

6. to analyse the processes of biochemical
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KepceTe/i,

6. mopimik  eciMIOiKTep KOCBUIBICTAPBIHBIH
OpPTYpJi  TONTApbIH  OHIIPYIiH,  ayJbIH,
CaKTay/JbIH >KOHE KOJJIAHYIbIH OMOXHUMHUSITBIK
IUKJIJICPiHIH MPOIECTEPIH TATANIBI;

7. 3epTTey KbI3METIH Kobajay >KoHE iCKe
acelpy OapbIChIHIA KOCiOM ©3apa iC-KUMBLI
JKacamipl

6. aHaTU3MPOBATh NPOIECCHl OMOXUMHUYECKUX
LIMKJIOB IIPOU3BOJICTBA, U3BJICUEHUS, XPAHEHUS U
NPUMEHEHHUS  Pa3HbIX  TPYIN  COCIUHEHHM
JIEKApCTBEHHBIX PACTCHUN;

7. JIEMOHCTPUPOBAThH HaBbIKU
camMo00pazoBaTeIbHOM, WHHOBAITMOHHOM,
TBOPUYECKOI Hay4YHO-NPUKJIAJHOMN IEATEIbHOCTH.

cyclesof production, extraction, storage and
use of different groups of compounds of
medicinal plants;

7. interact professionally in the design and
implementation of research activities;

8. to possess the skills of self-education,
innovation, creative scientific-applied
activity.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

OpraHuKanbIK peakUsIapablH MEXaHH3MAepi | MeXaHH3Mbl OPraHHYECKHX PEaKIHil

| Organic Reaction Mechanisms

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

Taburu KOCBUTBICTAP IBIH KEKeJIereH
TONITAPbIH AHBIKTAY, JKIKTENyl, (U3UKAIbIK-
XUMHUSUIBIK ~ KacueTTepi,  ColKecTeHIipy

o/icTepi, camalblK JKOHE CaHJBIK aHBIKTAY.
OciMIiKk  MUKI3aThIH  TanAay  Ke3iHae
OuonorusIbIK OeJceHnl 3aTTapabl 3epTTey
omicrepi. Kpickama CUIIATTaMachl,
KAacHeTTepi, OCIMIIK oJeMiHJe Tapallysl,
TOPUTIK IIMKI3aTTaH OWONOTHUSANBIK OelceHIl
Kocramapabel  Oemy  Tocummepl.  TaOurm
KOCBUTBICTAP/IBIH JKE€KEe TOINTapbl OOWBIHINA
TEOPHSUTBIK O1J1IM, OHBIH IIIHIE OJIApAbIH
AHBIKTaMACHhI, KIKTEINyi, (bu3nKaIBIK-
XUMUSUTBIK ~ KacHeTTepi, colikecTeHIIpy
omicTepi, cananblK KOHE CaH/IBIK aHBIKTAYIap
JKoHE T. ©O. OCIMIIK IIWKI3aThIH Tajaay
Ke3iHJe OWOJOTHSUIBIK O€NCeH/l 3aTTapabl
3epTTEey 9MIICTEPIH MEHTEPY.

W3ydeHne  OTAENBHBIX TIPYNI  NPUPOIHBIX
COCIMHEHMM, BKIIOYas HUX  OIPEJCIICHUE,

KJIaCCHU(PUKAILIHIO, (DUBUKO-XUMHYECKUE
CBOMCTBA, METOIbI UJIeHTU(DUKAIUH,
KauyeCTBEHHOI'O H KOJWYECTBEHHOT'O
oTpeIeICHUSI. MeTtoanl HCCIIEIOBaHUs
OMOJOTMYECKH aKTHBHBIX BEIIECTB MPHU aHAIIN3E
pacTUTEIHHOTO CBIPBAL. Kparkas

XapaKTepUCTUKA, CBOWCTBA, PAaCHpPOCTPAHEHUE
B PpAaCTUTETBLHOM MHpPE, CIOCOOBI BBIJCICHUS
OMOJIOTHYECKH  AaKTHBHBIX COEOUHEHUH U3
JICKapCTBEHHOTO ChIpbA. TeopeTnueckue 3HaHUA
o OTACIIHbHBIM rpymnmnam MIPUPOIAHBIX
COCMHEHMH, BKJIOYasg MX  ONpECIICHHE,
KJIacCU(UKAILIUIO, (U3HKO-XMMHYECKHE
CBOICTBA, METOBI UJIEeHTU(DUKAINH,
Ka4eCTBEHHOIO0 M KOJUYECTBEHHOI'O OIpese-
JICHUS Hu T.JI. OBnanenne METOJIaMU
HCCIIEIOBAHUS OMOJIOTHYECKH aKTHUBHBIX
BEIIECTB MPU AHAJIN3E PACTUTEIHHOTO ChIPhS.

The study of individual groups of natural
compounds, including their determination,
classification, physico-chemical properties,
methods of identification, qualitative and
quantitative determination. Research
methods for biologically active substances
in the analysis of plant materials. Brief
description, properties, distribution in the
plant world, methods for isolating
biologically active compounds  from
medicinal raw  materials. Theoretical
knowledge of individual groups of natural
compounds, including their determination,
classification, physicochemical properties,
methods of identification, qualitative and
quantitative determination, etc. Mastering
the methods of studying biologically active
substances in the analysis of plant materials.

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

MarucTpaHTThIH FRUTBIMU-3€PTTEY KYMBICHI

Hayuno-uccnenoBarenbckas pabota Mmaru-
CTpaHTa

Research work of a master student
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bazoapnama scemekuiici / Pykosooumenw npozpammul/ Programme manager

Tyneb6aeBa bamxan beucoBHa, xumus
FBUIBIMBIHBIH KaHIWJAThl, KaybIMIACTBIPBIIFaH
podeccops

JapubaeBa CeBapa AHBapKbI3bl, MATUCTP
€CTECTBEHHBIX HayK, IpenojaBareb

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer

3amanayu pumoxumusnlCosépemennasn pumoxumus/Modern Phytochemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Joputik eCIMAIKTEpAiH XUMHUSIBIK KypaMmbl,
OMONIOTHSIIBIK ~ O€JICeHII  KOCBUIBICTapIbl
aHBIKTAy OJICTEpl JKOHE OJapJAblH aJamFa

(DOpMI/IpOBaHI/Ie 3HAaHUM 0 XMMHYECKOM COCTaBeE
JICKApCTBCHHBIX paCTCHHﬁ, METOAAaX
OIIPCACIICHUS OMOJOrHYeCKHU AKTHUBHBIX

To form correct ideas about the diversity and
complexity of the material world, the highest
forms of which are built from organic

GU3HONOTHSUTBIK ~ dcepi  Typaibl  OUTIMAI | COEAMHEHHWH M MX (U3UO-JOTHUECKOM JeHcTBUM | compounds, to acquaint undergraduates with
MarucTpaHTTapa KajbITaCThIPy. Ha YeJIOBEKa. modern problems, methods and directions
of organic chemistry.
Oxbimy namuorceci | Pesynomamut 06yuenus [ Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmenusi  Kypca | After successful completion of the course,
olTiMasymbLIap: obyuarommecs OyayT: students will be:

1. omemHIH TyTac OelHECIH KaJlbIITACTHIPY
MaKcaThblH/Ia MEKTEeMNTEerlT XUMHUS KYpPCBIHBIH
Ma3MyHbI MEH 3KOJIOTHs, (apMaKoJIOTHs,
MEIHIIMHA apachIHJAFbl OalNIaHBICTHI KY3ere
acelpy  YIIH  BHOXUMHSHBIH  TEOPHSIIBIK
HEeT13/1epiH MeHrepe/i;

2. (UTOXUMUSUTBIK OUTIM MEH MPaKTUKAJIBIK
JIa¥ IbUTap /bl Kocion KBI3METTE J)KoHE
KYHJIETIIKT1 OMipJie KOJIJIaHaIbI;

3. eciMIiK ©HIMJEpiHiH (QHU3UKa-XUMHUSIIBIK,
OMOXUMMSUIBIK ~ KOPCETKIIITEPIHIH  ©3€KTi
Mocenenepi OoMbIHIIA MiKip OLIaipeni;

4. eciMAIK OHIMAEpIHIH KOPCETKIIITepiH
(UBHUKABIK-XUMUSITBIK ~ JKOHE OHMOXUMUSIIBIK
Tanmay a0 TBIKTAPBIHBIH YKYMBICBIH
KaMTaMachl3 €Tel;

5. MHHOBAIMSUTBIK OMJIay bl KOpCeTe i,

6. MHHOBAIHMSUIBIK MPOIIECTEP Il TAIIANIBI;

7. WHHOBAIIMSUIBIK KBI3METTI jkKoOajay >KOHE

1. ACMOHCTPHUPOBATHL BJIAJCHHUEC TCOPCTUUCCKUMU
OCHOBaMH (I)I/ITOXI/IMI/II/I IJi1 OCYHICCTBJICHUA
CBsA3U COJACpKaHWA HIKOJBHOI'O KypCa XHMHUHU C

sKoJIoTuel, (apmakonoruel, MeIUIUHON B
uensix  (GopMHpOBaHUS LEIOCTHOW  KapTUHBI
MUDa;

2. TpUMEHATh (UTOXMMHUYECKHE 3HAHUS U
MpPaKTUYECKHEe YMEHHMs B MpodecCHOHATbHON
JEATEIBbHOCTH U B [IOBCETHEBHOW JKN3HU;

3. BbIpaXaTh CYXICHHS 10 aKTyaJbHBIM
npoGiemMam (bU3UKO-XUMHUYECKHUX,
OMOXMMHUYECKUX TIOKa3aTesled  pacTUTEIbHON
IPOJTYKIIH;

4. obecrieunBath paboTy 000pynOoBaHUS (PUIUKO-
XUMHAYECKOTO " OMOXHMHUYECKOTO
aHaJM3anoKas3areiael pacTUTEIbHON NPOIYKIINY;
5. JIEMOHCTPUPOBATH MHHOBAIIMOHHOE
MBIILIUICHUE;

6 aHaTM3MPOBATh MHHOBALIMOHHBIC MTPOIIECCHI;

1. Demonstrate  proficiency in  the
theoretical foundations of phytochemistry to
link the content

of a school chemistry course with
ecology, pharmacology, medicine in order to
form a holistic picture of the world;

2. apply phytochemical knowledge and
practical skills in professional activities and
in everyday life;

3. to express opinions on topical problems of
physicochemical, biochemical indicators of
plantproducts;

4. to provide operation of the equipment of
physical-chemical and biochemical analysis
ofindicators of plant products;

5. to demonstrate innovative thinking;
6. to analyse innovative processes;

7.  interact in the  design
implementation ofinnovation activities;

and
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icke acelpy OapbIChIHAA ©3apa 1C-KUMBLI
’Kacampl,

8. MaTepHalbIK QJIEMHIH OPTYPJUTIT MeH
Kypaeniniri, P@uroxumust OarbITTapbl TYypajbl
JYPBIC TYCIHIKTEpAl Oepei.

7. B3aUMOJICHCTBOBATh B XOJI€ NMPOECKTHPOBAHUS
vpeann3aliui MHHOBAIIMOHHOM JI€SITEIbHOCTH;

8. mepenaBaTh MpaBWIbHBIC MPEACTABICHUS O
MHOT000pa3suil M CIIO)KHOCTH MAaTepHaIbHOIO
MUpa, HAIIPaBJICHUAX GUTOXUMUH.

8. to convey correct ideas about the diversity
and complexity of the material world,
directions of phytochemistry.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

OpranukanibiK
OesiMuepi

XUMHUSHBIH TaHJIaMaJIbl

N30paHHbIE I71aBbl OPraHU4ECKONH XUMUU

Selected chapters of organic chemistry

Kypcmuoiy kbickawma mazmynot | Kpamkoe codepicanue kypcal Course summary

OciMaikTepIiH KaWTaiamMa  MeTa0OJIU3MiH
3epTrey. TaOuFrM KOCBUIBICTAD MEH JKEKe
KOCBUIBICTAD KJIACBHIH aily, Ta3ajay IKoHE
COollKeCTeHMIpYIIH HETi3r epexenepi MeH
Tocingepi. Ocep €Ty 3arTapibl aHBIKTAY
YiIiH TaOWFM KOCBUIBICTAP/bl  TajJiay.bIH
3amaHayu ofictepi. buonorusnsixk OenceHi

3aTTapAblH  CaHIBIK  Kypambl  OoOlbIHIIA
IINKI3aTThIH carnachlH Oaranay.
OciMIiKTepaiH KaliTamama

MeTa00IN3MIHIH 3aTTaphl. Taburu
KOCBUIBICTAD ~ MEH  JKeK€  KOCBUIBICTAp
CBIHBIITAPbIH ainy, Tazanay KOHE

ColiKeCcTeHIIpy epexkeci MeHTaclaepl. Herisri
OMOJIOTUSUTBIK  OENCeH/Il 3aTTapAblH CaHIBIK
KypamMbl OOWBIHINIA IIHUKI3ATTHIH CalachiH
Oaramay. JKyka KabarThl, Kara3 >KoHE
kosoHkanel xpomarorpadus. YK, UK xone
MacCC-CIEeKTPOCKOTIHS.

N3ydyeHue BelecTB BTOPUYHOIO MeTadonu3Ma

pactenuii. OCHOBHbIE TpaBUja U MPHEMOB
W3BJICUCHMS, OYHCTKH W  HICHTH(PUKAIUU
KJIACCOB MIPUPOIHBIX COCTMHEHUI u

UHAUBUAYAJIbHbIX coenuHeHud. CoBpeMEHHbIE
METOJIbl aHajM3a MPUPOJIHBIX COEIUHEHUUN s
omnpeneneHus aerucTByromux BemecTB. OmeHka
KauecTBa ChIpb 10 KOJMYECTBEH HOMY
COJIEP’KaHUIO OMOJIOTMYECKU AKTHBHBIX
BELIECTB. BemecTsa BTOPUYHOTO
MeTtabonusma pacteHuil. [IpaBuna u mpuembl
U3BJICUCHUS, OYUCTKH W  WICHTH(HUKAINN
KJIACCOB IIPUPOJIHBIX COEMHEHU M U
WH/IMBUTYalIbHBIX COETMHEHUH. Onenka
KauecTBa  ChbIppl 1O  KOJIMYECTBEHHOMY
COAEP)KAHUIO OCHOBHBIX OHMOJIOrMYECKHU
aKTUBHBIX BellecTB. ToHKOcHoOWHas, OymMakHas
U KojoHouHas xpomatorpadus. YO, UK u
Macc- CIEKTPOCKOIHS.

The study of substances of secondary
metabolism of plants. Basic rules and
techniques for the extraction, purification
and identification of classes of natural
compounds and individual compounds.
Modern methods of analysis of natural
compounds to determine the active
substances. Assessment of the quality of raw
materials by the quantitative content of
biologically active substances. Substances
of secondary metabolism of plants. Rules

and techniques for the extraction,
purification and identification of classes of
natural  compounds and individual

compounds. Assessment of the quality of
raw materials by the quantitative content of
the main biologically active substances. Thin
layer, paper and column chromatography.
UV, IR and mass spectroscopy.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

MaFI/ICTpaHTTI)IH FBIJIBIMU-3CPTTCY KYMBICBI

HayuHno-nccienoBarenbckas padboTa
MarucTpaHTa

Research work of a master student

bazoaprama scemexwici / Pykoeooumenw npozpammul/ Programme manager

Tynebaesa bamxkan beucoBHa, xumus
FBUJIBIMBIHBIH, KaHJAWJATBI, KaybIMAACTBHIPbLUIFaH

JapudaeBa CeBapa AHBapKbI3bl, MaruCTp
CCTCCTBCHHBIX HAYK, IPCIOJABATCIIb

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer
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| poQeCcCopIb

Axonozuanvik ouoxumuslIxonocuueckas ouoxumusl/Ecological Biochemistry

OKy maxcamut | Yueonasn yenv/ Purpose

Tipi ar3amapapl SKOJOTHSUIBIK SKaFaiiapra
OciimMIeyIiH OMOXUMUSIIBIK MEXaHU3M/IEPI,

opranu3maep/iH Oip-OipiMEH DKOJIOTHSIIBIK-
OMOXHUMUSITBIK e3apa opeKkeTTecyiHe
KaTBICATBIH 3aTTAPJbIH KbI3METTEPI TYpajbl

dopmupoBaHue y MarucTpaHTOB
npeAcTaBIeHUd 0  (YHKOUAX  BEIIECTB,
YYacTBYIOUIMX B  3KOJIOTr0-OMOXMMHYECKOM
B3aUMOJICVICTBUM OPraHU3MOB IpPYI C APYIOM;
OMOXMMHUYECKUX MEXaHU3Max MPHUCIIOCOOICHHS

Formation of undergraduates' ideas about the
functions of substances involved in the
ecological and biochemical interaction of
organisms with each other; biochemical
mechanisms of adaptation of living

TYCIHIKTEpIi MarucTpaHTTapiia | J>KUBBIX  OpPraHM3MOB K  OJKOJOTHYECKMM | 0rganisms to environmental conditions.
KaJIBINTACTHIPY. YCIIOBHSIM.
Oxvimy nomuoiceci | Pezyiomameut 00yuenusn | Learning outcomes
KypeTbl coTTI asgsKTaraHHaH keiiin | [Tocie  ycmemnoro  3aBepmenusi  kypea | After successful completion of the course,
olriMaymbLIap: odyuaromuecst OyayT: students will be:

1. SKOJOTHSNBIK OWOXUMHUSHBIH HWHTETPaTHBTI
CUIAThIH, HETI3r1 TYCIHIKTEPI MEH MacesesiepiH
TYCiHAIpenai;

2. (QU3UKO-XUMUSAIBIK JKOHE OWOXUMHSIIBIK
Tangay oOICTEPIH JKOJOTHSUIBIK  OWOXHMUS
MOCeNIeTIepiH  3epTTeyre KoNJaHy OoibIHIIA
MYMKIHAIKTEpiH Oaraaisl;

3. OHOXUMHUSLIBIK KyHenepIiH
9KOJIOTHSUTBIK TYPAKTBUTBIFBIHBIH O3€KTI
MOCEeNeNePiH TaTKbUIaANnIb;

4. KOCINITIK ~ KBI3METTE  KOJIJIaHy
MakKcaThIHIa OHMOXMMUSIIBIK-IKOJIOT HSIIIBIK
aKmaparThl OHJCY JKOHE WHTEpIpETAHsIIay

JaFIbIIApBIH MEHTEPE/I;

5. JKomorusyielk OHOXMMHSA CalachIHIAFbI
TEOPUSIIBIK JKOHE IKCIIEPUMEHTAIABI OKY JKOHE
FBUIBIMH KBI3METTIH, HOTIDKEJICPIH TaJIai b,

1.  OOBSCHATP HWHTETrPATUBHBIA XapakTep,

OCHOBHEBIE MTOHSITHS u POOIIeMBI
9KOJIOTHYECKONONOXUMHUMU,

2.  OlLIEHUBATh BO3MOKHOCTH ¢buzuko-
XAMHYECKMX MW  OHOXMMHUYECKHX  METOJIOB

aHamu3a B IUIaHE MPUMEHEHMS MX K H3Yy4EHHIO
po0JIEM IKOJIOTHIECKON OMOXUMUY;

3. obOcyxnarb  aKkTyaJlbHble  IMPOOJIEMBI
HKOJIOTMYECKON CTaOMIBHOCTH OMOXMMHYECKHX
CHCTEM;

4. BbplOepaTb  MeTOABI  O0pabOTKM U
UHTEpHpeTalud  OMOXMMHKO-3KOJOTHMYECKON
uHpOpMAIMM  C  [ENbI0 TPUMEHEHUS B
npoeCCHOHATLHON JeSITeNbHOCTH;

5.  aHaIM3MpOBaTh, CUCTEMATHU3UPOBaTb U
00001IaTh  pe3ynbTaThl  TEOPETUYECKOH U

OKCIICPUMEHTAJILHONH y4eOHONH W Hay4dyHOU

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

2. to know and understand the capabilities of
physicochemical and biochemical methods of
analysis in terms of their application to the
study of environmental biochemistry
problems;

3. discuss topical problems of ecological
stabilityof biochemical systems

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

5. analyse, systematise and summarise the
resultsof theoretical and experimental teaching
and research activities in the field of
environmental biochemistry.
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KYHUEIICH 11 )KOHE JKaJTbLIANIbI.

JACATCIIbHOCTH BoOJIaCTH JKOJIOTHYECKOH

OHOXUMUMU.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

OpranukanblK  XUMHUSHBIH  TaHJIAJIMAIbI
OemiMaepi, OpraHuUKaIbIK peaKIHsUIapIbIH
MeXaHU3MAEpi

N30panHple TJaBbl  OpPraHUYECKOU
MexaHu3Mbl OpraHUYECKUX peaKlui

XUMHH,

Selected Chapters of Organic Chemistry,
Organic Reaction Mechanisms

Kypcmoiy kbickawma mazmynot | Kpamkoe codepicanue Kypcal Course summary

OcimIiKTep MEH XKaHyapiapAblH TIPLIUTK €Ty
OpPTAChIHbIH JKafjaiiapblHa OMOXUMUSIIBIK
OeliiMaenyi. DKOJOTHSUIBIK MAaHBI3ABI 3aTTap
MeTa00JIN3MIHIH Keuoip OUOXUMHUSLIBIK
aCTeKTiIepi. Kcenobuotuxrepmi
JeTOKcUKalusuiay Mexanusmaepi. Kaifranama
MeTa00II3M KOHE KOFaphI
MaMaHJJaHIbIpbUIFaH OuoMoseKynanapsl
eMipaiH Typai ¢opMmanapbiHIa KaiTaiama
MeTa0OoIMKANIBIK XKoJjaapaa merapy. bipkatap
SKOJIOTHSUTBIK ~ MOCENleNep/i  TYCiHy KoHE
JYPBIC TYCIHAIPY YIIIH OMOXUMMSIIBIK 9/1iCTEP

MEH TOCUIACpAl KOJMAaHy. OKOJOTHSIIBIK
buoxumusiHbIH TOKCUKOJIOTHSIMEH,
OMOXUMHUSIIBIK (hapMaKoJIOTHsIMEH,

(GUTOXUMHUSIMEH KOHE T. 0. OalIaHbICHI.

buoxumnueckue amantanMu = pacTeHUM U
KUBOTHBIX K YCJIOBMSM MX CpeIbl OOMUTaHMSL.
HexoTopsie OMOXUMHYECKHE ACIEKTBI
MeTa0o0IM3Ma HKOJIOTUYECKH Ba)KHBIX BELIECTB.
MexaHnu3Mbl JETOKCUKAMM KCe- HOOMOTUKOB.
BropuuHnelii mMeTabonM3M U MPOAYLMPOBAHUE
BBICOKOCHEI[UAIU3UPOBAHHBIX OHOMOJIEKYNT Yy
pasHbIX  (GOpPM  JKM3HM Ha  BTOPUYHBIX
MeTabonuueckux — myTsx.  Mcmonb3oBaHue
OMOXMMHYECKUX METOJOB M TOAXOJO0B JUIS
NMOHMMAaHHUS W TPaBUIbHOW HWHTEpPIpETalnn
psana  sKosormdyeckux — mpobimem.  CBs3b
9KOJIOTHYECKON OMOXMMHUM C TOKCHKO- JIOTHUEH,
Oounoxumuueckoi (apmaxosnoruent, GpuToxuMuei
u Jp.

Biochemical adaptations of plants and
animals to their living conditions. Some
biochemical aspects of the metabolism of
environmentally  important  substances.
Xenobiotic  detoxification  mechanisms.
Secondary metabolism and theproduction of
highly specialized biomolecules in various
life forms on the secondary metabolic
pathways. The use of biochemical methods
and approaches for understanding and
correctly interpreting a number of
environmental problems. The relationship of
environmental biochemistry with toxicology,
biochemical pharmacology, phytochemistry,
etc.

bazoaprama yncemekwici / Pykosooumenn npozpammul/ Programme manager

Tayp06aeBa I'yiabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATBI, KaybIMAACTBIPBLIFaH
npodeccop

TynebaeBa
XUMUYECKHUX HAyK, aCCOIIMUPOBAHHBIN TIpodeccop

bamxkan beucoBHa,

KaHauaaT

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer
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Kopwiazan opmansiy puzuka-xumusanvix npoyecmepil Duzuko-xumuueckue npoueccovl OKpysHcaouienl
cpeowst/Physicochemical Processes of the Environment

OKy maxcamut | Yueonasn yenv/ Purpose

Marucrpanrrapga  KOpIIaraH OpTaHbIH
(bU3HKa-XUMUSUTBIK ~ TIPOIIECTEpl  calachlHa
JKYHem TeOpHsUIBIK OUTIMII  KaJIBITITACThIPY
JKOHE 3aTTapJiblH alHAJIBIMBI MEH XHMHSUTBIK

JJIEMEHTTEPIIH Taburu UKJIAPbI
POIECTEPIHIL ceber-caapibiK
OaitanpicTapasl  (KypaMbl — KYpPbUIBIMBI —
KacHeTTepi — KOJJAHBUIYBl — Ma3MYHBIH

0akpliay) OpHATY, 3aTTapibl YTHIMIbI JKOHE
YTHIMCBI3 aliJaJIaHnyAbIH CajlAapbIiH O0JIKaYy.

@OopMHUpPOBAaHUE Yy MaruCTPAHTOB CUCTEMHBIX
TEOPETUYECKUX 3HAaHMKA B 00JacTu (QHU3UKO-
XUMHUYECKHUX IIPOLIECCOB OKPYKAIOWIEH Cpenbl
U YCTAaHOBJIEHMIO IPUYUMHHO-CJIEICTBEHHBIX
cBsi3ed (COCTaB — CTpPOCHHE — CBOWCTBA —
IPUMEHEHUE — KOHTPOJIb COJEpXKaHUs) B
mpoueccax — KpyroBOpoTOB — BELIECTB U
IPUPOJHBIX LUKIOB XUMHUYECKUX 3JIEMEHTOB,
IIPOrHO3UPOBAHUIO MIOCJIEAICTBUI
paloHaIbHOIO u HEPaLMOHAIBHOTO
MCII0JIb30BaHUs BELIECTB.

Formation of undergraduates’ systematic
theoretical knowledge in the field of physico-
chemical processes of the environment and the
establishment of cause-effect relationships
(composition — structure — properties —
application — content control) in the processes
of cycles of substances and natural cycles of
chemical elements, forecasting the
consequences of rational and irrational use of
substances.

Okbimy

Hamuoicect | Pesynemamot o6yuenus | Learning outcomes

Kypcersl coTTI KeliH
OlmiMasymbLIap:

1. KopmaraH OpTaHBl JIACTAYIIbI 3aTTapIbIH
KUHAKTANYy  3aHJBUTBIKTapbIH,  KEHICTIKTIK-
YaKBITTBIK TapajyblH XoHE (PH3MKA-XUMHISUTBIK
TYpJIEHYIH cunarray, opTYpJli  TabuFu
(dakTopiap MeEH aHTPOIOTEHIIK JcepiepiH
oCepiHEeH XUMUSUIBIK JIaCTaHy/AbIH MiHE3-KYJIKbIH
OOKaMIbL;

2. KopuiaraH opTa OOBEKTUIEepiHIH (U3HKa-

assKTaraHHaH

XUMUSIIBIK ~ KOPCETKIIITEpIH  Taimay  JKoHE
OaKpuIay onicrepi MEH KYpaJAapblH
aKBIPATAIIBI;

3. KoplIaraH OpTaHbl JIACTAyIIbl 3aTTap.IbIH
KUHAKTATy 3aHIbUIBIKTAphIHA, KEHICTIKTIK-
YaKBITTHIK TapajdybIHa jKoHE (PU3UKa-XUMHUSITBIK
TYpJICHyiHE  HETI3JIENTeH OpTypil Taburu

dakTopiap MEH aHTPOIOTEHIK dcepiepAiH
OCEpIHEH XUMUSJIBIK JIACTaHYJIbIH OPEKETIH

IMocae ycmemHoro
o0yyaromuecsi Oynyr:
1. OIMMCbIBATh 3aKOHOMCPHOCTH HAaKOIIJICHUA,
MIPOCTPAHCTBEHHO-BPEMEHHOI'O paclpeieeHus
3 (U3UKO-XUMHUYECKUX IIpEBpAICHUI
3arpsi3HUTENEN OKpYXarolen Cpenbl,
IIPOTHO3UPOBAHUE IIOBCACHUA XUMHUYCCKUX
3arpsi3HEHUN  TOJ  BIMSHHEM  Pa3IMYHBIX
MPUPOJTHBIX  (PAKTOPOB W  AHTPOIOTCHHBIX
BO3ACHUCTBUH;

2. paznmuuaTh METOJABl M CPEJCTBAa aHAIN3a U
MOHUTOPUHTA (UBUKO-XUMHYECKUX
TOKa3aTeNe 00BEKTOB OKPYIKAIOIIEH CPEIbI;

3. TpOTHO3UPOBATh TMOBEACHHE XUMHUYECKHUX
SanHSHeHI/Iﬁ 101 BIIMSIHUECM Pa3InYHBIX
MPUPOAHBIX  (AaKTOPOB M aHTPOIOTEHHBIX
BO3JICMCTBUM Ha OCHOBE 3aKOHOMEPHOCTEH
HaKOIIJIICHUA, MMPpOCTPAHCTBCHHO-BPECMCHHOT'O
pacrpeieseHus u (UBUKO-XUMHYECKUX

3aBepIIeHHsl  Kypca

After successful completion of the course,
students will be:

1. to describe the patterns of accumulation,
spatial and temporal distribution and physico-
chemical transformations of environmental
pollutants, forecasting the behavior of
chemical pollutants under the influence of
various natural factors and anthropogenic
influences;

2. to distinguish methods and means of
analysis and monitoring of physical and
chemical parameters of environmental
objects;

3. to predict the behavior of chemical
pollutants under the influence of various
natural factors and anthropogenic influences
based on the patterns of accumulation, spatial
and temporal distribution and physico-
chemical transformations of environmental
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OOJDKAMNIBL;

4. XuMUS OHEPKACIOIHIETi >KOHE >KYMBICHI
KOpLIaFaH OpPTaHbIH bIKTUMaJl XHUMUSIIBIK
JacTaHy Ke3aepiMeH OaiylaHBICTBHI SKOHOMHUKA
OOBEKTIICpIHIETI TOyeKelnaep MEH KOpFray
KYHENepiH Tangay jKoHe CaIbICTBIPAIbI;

5.  XUMMSUIBIK  3€pTXaHaja  XUMUSJIBIK
OKCIIEPUMEHTTIH  OJICTEMENK  TallanTapbiH
HOPMATHBTIK TaJanTapra, Kayimncizik
epexenepine, MIHE3-KWIBIK  MOJICHUETIHE
COMKeC OPBIHIANIBI;

6. CbIHM OiiNIayAbIH MBbICAJIapPbIH YCHIHATHIH
Xanmel XUMHSUIBIK JalbIHIBIK OICHAMACHI
CaJlaChIHAAFBl  JIONENAI  THaibIMaayiapabl
Oinnipe anansr,

7. OOBEKTIIEpAIH KeHOlp (PU3NKA-XHUMUSIIBIK
KOPCeTKIIITEpiH  aHBIKTAy  YIIIH  HEri3ri
3epTXaHAIBIK  3€pTTEYJep IKYpPri3y JKoHe
OJIapJIbIH XUMMSUIBIK KayllCI3Jiri TYpFhICHIHAH
OHJIIPICTIK JKOHE KOpIUIaFraH TaOWFU OPTAaHbIH
XKall-KyHiH Tangansl.

MPEBPAIICHUN  3arpsA3HUTENICH  OKpYKarolen

Cpensl;
4. aHaIM3UPOBaTh W COOTHOCHTH PHCKU H
CHUCTCMBI 3allIUThI B XUMHYECKOM

MIPOMBIIIJICHHOCTH U Ha 00BEKTaX KOHOMUKH,
paboTa KOTOPBIX CBsSi3aHa C HCTOYHUKAMH
BO3MOXHOTO XUMHUYECKOI0 3apakeHUs
OKpY>Karollen Cpeibl;

5. BBINOJNHATH METOJUYECKHE TpeOOBaHUS
XUMHYCCKOI'0 OKCIICPUMEHTA B COOTBETCTBHU C
HOPMAaTUBHBIMH TpPeOOBAaHUSAMHU, MPaBUIAMU
TEXHUKH O€30I11aCHOCTHU, KYJIbTYpbl IOBEACHUS
B XMMHYECKOH JIabopaTopuu;

6. BeIpakaTb apryMEHTHPOBAHHBIE CY)KJIEHUS B
o0JacTd METOHOJOTHUU OOIIell XUMHYECKOH
IIOATOTOBKH, MMpEaACTaBIAIOIINC IIPHUMCEPEBI
KPUTHUYECKOTO MBIIIICHHUS;

7. TPOBOAWTH OCHOBHBIE JIaOOpaTOpPHBIC
WCCIICIOBAHUS JUISL OINPEACTICHUS HEKOTOPBIX
(U3UKO-XMMHUYECKHUX TOKa3aTeneil 00beKTOB U
aQHAIM3UPOBATH COCTOSIHHE TPOW3BOJICTBCHHOMN
U OKpYXawlled MPUPOAHBIX Cpel C TOYKHU
3pEeHUS] IXXUMUYECKON O€30MacHOCTH.

pollutants;

4. analyze and correlate risks and protection
systems in the chemical industry and at
economic facilities whose work is associated
with  sources of possible  chemical
contamination of the environment;

5. to fulfill the methodological requirements
of a chemical experiment in accordance with
regulatory requirements, safety regulations,
and a culture of behavior in a chemical
laboratory;

6. express reasoned judgments in the field of
general chemical preparation methodology,
presenting examples of critical thinking;

7. conduct basic laboratory studies to
determine some physical and chemical
parameters of facilities and analyze the state
of industrial and environmental environments
from the point of view of their chemical
safety.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

3amaHayu OeifopraHuKaJIbIK XHUMHUSHBIH
TEOPHSIIIBIK HETi31epi

TeopeTnueckre OCHOBBI COBPEMEHHOM
HEOpPraHUYECKON XUMHUH

Theoretical foundations of modern inorganic
chemistry

Kypcmuoiy kbickawma mazmynot | Kpamkoe codepircanue kypcal Course summary

Kopmiaran opranblH (pU3UKAIBIK -XUMHUSIIBIK
MpoIeCTepiHiH ~ cumarramacekl.  Kopinaran
OpTaHBIH XHUMHSUIBIK JKOHE  (PU3UKAIBIK-
XUMHUSIIBIK ~ KOPCETKIMTEPIH  AKOJOTHUSIIBIK
HOpManayAblH Heri3ri  (pu3MKa-XUMHUSITBIK
niaManapbl, XUMUSUIBIK JIacTaHy Ke3lHZe
Tabury  OOBEKTUIEepAl  TanjayAblH  aca

XapakTepucTuka (UBUKO-XUMHYECKUX
MPOLECCOB OKpyKaromen cpeabl. OCHOBHbBIE
(bU3UKO-XUMHYECKHE BCIIMYUHBI
3KOJOTHUYECCKOTO HOpMI/IpOBaHI/IH XUMHUYCCKUX
u (U3UKO-XUMHUYECKUX IOKa3aTelei
OKPYKAIOIIeH Cpebl; BaXKHEUIIHNE MOAXObI U
(I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IG METOAbI aHaJin3a

Characterization of physicochemical environ-
mental processes. The main physicochemical
values of the environmental standardization of
chemical and physicochemical parameters of
the

environment; the most important approaches
and physico-chemical methods for the

28




MaHBI3[IbI  TOcUIAepl  MEeH  (PpU3HKaJIBIK-
XUMUSUIBIK SJiCTepl. Op Typii TaOuFu opTa
IMHAMUKACHIHBIH JKaFTafbIH Oaranay.

IPUPOJHBIX OOBEKTOB TMpPH XUMHUYECKOM
3arpsisHeHUU. OIleHKa COCTOSIHUSL JAMHAMUKH
Pa3IMYHBIX MPUPOAHBIX cpeA. MOHUTOPUHT U

analysis of natural objects during chemical
pollution. As- sessment of the state of the
dynamics of various natural environments.

Kopmaran opra oObekTiiepiHiH ¢(usuka- | MeToiasl  (U3MKO-XUMHUYeckoro  KoHTpossi | Monitoring and methods of physical and
XUMHSLIIBIK OakpLIay amicrepi MEH | OOBEKTOB OKPYIKAIOIIEH CPE/IbI. chemical control of environmen- tal objects.
MOHUTOPHHTI.
bazoapnama scemekwici / Pykosooumenw npozpammul/ Programme manager
TyneoaeBa bamkan bBeucoBna, xumus | TynedaeBa bamxan BencoBHa, kanaumat Tulebaeva Balzhan Beisovna, Candidate of

FBUIBIMBIHBIH KaHMIAThl, KaybIMIACThIPbLIFaH
poeccopIbIH M. a.

XUMHYCCKUX HAYK, U.O0. aCCOI_[I/II/IpOBaHHHﬁ

npodeccop

Chemical Sciences, acting Associate Professor

Ananuzoin pusuxa-xumusnvik 20icmepil Quzuxo-xumuueckue memoowt ananuszal Physico-Chemical Methods of Analysis

OKy maxcamot | Yueonasn yenn/ Purpose

MarucrpanTrapaa  3epTTEyIiH  HErisri dopmupoBaHue y MarucTpaHTOB Formation of undergraduates' ideas about
(HU3HKa-XUMUSITBIK OMIICTEPi, 3epTTEy MEH Npe/ACTaBIeHUH 00  OCHOBHBIX  (PHU3HKO- the basic physico-chemical research
TNy IbIH (U3UKA-XUMUSITBIK XUMHYECKUX MeTo1ax UCCIIC/IOBAHHS, methods, the theoretical principles
O/IiCTEPiHIH HETI31HE )KaTKaH TEOPHUSIIBIK TEOPETUYECKUX  MPHUHIUMAX, JIeKANUX B underlying physico-chemical research
NPUHIUOTED  TypaJibl TYCIHIKTEpIi OCHOBE (U3UKO-XUMHIECKUX METOJIOB and analysis methods.
KQJIBIITACTBIPY. WCCIIC/IOBaHMS M aQHAJIN3A.

Oxvimy naomuoiceci | Pezyiomameut 00yuenusn | Learning outcomes
Kyperslr  carri askrarannan  keiiin | [Tocnie  ycmemmnoro — 3aBepmienusi  kKypcea | After successful completion of the course,
oliMaymbLIap: od0yuaromuecst OyayT: students will be:

1. 3epTTey MeH TanaayAbIH HEri3ri (pu3nka-

1. omnwmceIBaTh 06H_ICTCOPCTI/I‘ICCKI/IC MMpUHIIHU-

1. to describe the general theoretical principles

XUMUSUTBIK, OJICTEPIHIH JKAJIbl TCOPHSUIBIK | MBIOCHOBHBIX  (PM3MKO-XUMHUYECKUX  METOJIOB of the basic physico-chemical methods of
MPUHIIUIITEPIH CUMTATTaNIbI, HCCIEI0BAHUS U aHAIN3a,; research and analysis;

2. MOJIEKYJIATBIK CIIEKTPOCKOMHS | 2. CHCTEeMaTH3MpPOBaTh 3HAHHUA B 00JACTH 2. to systematize knowledge in the field of
CaJachIH/IaFbl OimimMi KYHeNeiai: | MOJEeKyNspHOW  CIIEKTPOCKOMHH:  BBIpaXaTh molecular spectroscopy: to express judgments
yastpakyiria, WK,  SAMP,  wmacc- | cyxaeHus o0 yCTpOMCTBE M MpeaHA3HAYCHHIO about the device and purpose of UV, IR,
CHEKTPOMETpUsIHBIH ~ Kypbuibickl  MeH | Y@, UK, AMP, macc-ciekrpomeTpun, a Taxxke- NMR, mass spectrometry, as well as
MaKcaThl, COHJai-aK IOTCHIIMOMETPHS, MOTEHIIHOMETPUH, KOHAYKTOMETPHH, MOJISAPH- potentiometry, conductometry, polarimetry,
KOHJIYKTOMETpHS, HOJISIPUMETPUS, | METpPUH, KOJIOPUMETPHUECKUX METOAAX colorimetric research methods, etc.
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KOJIOPUMETPUSUIBIK 3€PTTEY OICTEpl KOHE
T. 0. TypaJibl MalbIMAAYJIAp KACANUIBL;

3. 3epTTey MeEH TalJaylblH 3aMaHayd
(U3UKA-XUMUSUIBIK ~ O/IICTEPIMEH  )KYMBIC
iCTel 11, HOTHXKENepre TYCIHIKTeMe Oepe/i;
4, KOCBUIBICTBIH MOJIEKYJIAJIBIK
KYPBUIBIMBIH ~ aHBIKTAy OfICi  pEeTiHJe
CHEKTPIIK TEOPHSUIBIK HETI3ep Typasbl
OLmiMal KepceTei;

5. KOCBUIBICTAPIBIH MOJICKYJTAJTBIK
KYPBUIBIMBIH ~QHBIKTAM/Ibl, aHBIKTAMAJIBIK
MaTepUaIapabl, MOJICKYJIAIIBIK
CHIEKTPJIEPIiH MOJIIMETTED 0a3achIH

TapTajbl, OJAPIbIH HETi3iHAC KaHa OuTiM
KaJIBIIITACTBIPAIbI.

UCCIIEIOBAHUS U JIP.
3. onepupoBarhb COBPEMEHHBIMH (hPU3UKO-
XMMHYECKIMHU METOJaMU MCCIIEAOBaHUS 1
aHaiM3a, KOMMEHTHPOBATEL PE3YyJIbTATEL,

4. NEeMOHCTPUPOBAaTh 3HAHUE TEOPETHUYECKUX
OCHOB CIICKTPAJIbHBIX METOL ONpCACIICHUA
MOJIEKYJIIPHOH CTPYKTYPBI COSTUHEHUS,

5. omnpemensaTb MOJEKYISPHYIO  CTPYKTYPY
COeIMHEeHNUH, NPUBJIEKAThH CIIpaBOYHBIC
MaTcpuraibl, 0asbl JaHHBIX MOJICKYJIAPHBIX
CIIEKTPOB, T€HEPUPOBATH HOBHIC 3HAHMS Ha HX
OCHOBE.

3. operate with modern physico-chemical
methods of research and analysis, comment on
the results;

4. demonstrate knowledge of the theoretical
foundations of spectral ~methods for
determining the molecular structure of a
compound,;

5. to determine the molecular structure of
compounds, to involve reference materials,
databases of molecular spectra, to generate
new knowledge based on them.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

3amaHayu OeliopraHUKaIbIK,
TEOPHSUIBIK HETi3/1epi

XUMHSAHBIH

Teoperuueckue OCHOBBI COBpPEMEHHOM
HEOpPraHM4ecKOl XUMHU

Theoretical Foundations of Modern

Chemistry

Inorganic

Kypcmuoiy kbickawma mazmynot | Kpamkoe codepicanue kypcal Course summary

Kymbic NpUHIMIT XUMUSIIBIK 3€pTTEYIepe
KOJIJIaHBUJIATBIH ~ CHEKTPJIK, ONTUKAJbBIK,
INEKTPOXUMHUSIIBIK, XpoMaTorpadusIbIK
*KoHe Oacka Ja Tangay — QICTEpiHe
HeTi3]IeNIreH eJIIey acrnanTapblH
naiiganany. KOMIIBIOTEPIIIK TEXHU- KaHbBI
naiiianana OTBIPBIN AJBIHFAH HOTHXKeNepi
TYCIHIIpY KOHE YCBHIHY.

Hcnons3oBaHne U3MEPUTETHHBIX  MPHUOOPOB,
NPUHIMIT  pabOTBHl  KOTOPBIX OCHOBAaH Ha
CIIEKTPAJIbHBIX, ONTUYECKUX,

AIIEKTPOXUMHUYECKUX, XpoMaTrorpauyeckux Hu
JpYruX METOJax aHajlu3a, IPUMEHAEMBIX B
XUMHYECKHUX HccienoBanusax. MHTepnperanus u
IIPEACTABJICHUE TOJIyYEHHBIX PE3YJILTATOB C UC-
MI0JIb30BaHNEM KOMITBIOTEPHOU TEXHUKH.

Characterization of physicochemical environ-
mental processes. The main physicochemical
values of the environmental standardization of
chemical and physicochemical parameters of
the environment; the most important
approaches and physico-chemical methods for
the analysis of natural objects during chemical
pollution. Assessment of the state of the
dynamics of various natural environments.

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

MarucTpaHTThIH FhUIBIMH-3epTTeY XKyMbIchl | HayuHo-HccIenoBaTenbckas pabota Maructpanta | Research work of a master student

bazoaprama scemekuiici / Pykosooumens npozpammul/ Programme manager

TaypOaeBa I'yab:kaH YpMaHTaeBHA, XUMUS
FBUIBIMJIAPbl KaHAUJATHI, KAYybIMIACTBIPBUIFAH
npodeccop

Tyaebaesa bamkan beuncoBna, kanauaar
XUMHUYECKHUX HAYK, aCCOIIMMUPOBAHHBIN Tpodeccop

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Lecturer
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Ananuzoin uncmpymenmmixk a0icmepil Hncmpymenmanwvnoie memoowt ananuszallnstrumental Methods of Analysis

OKy maxcamut | Yueonasn yenv/ Purpose

MaructpaHTTapabiy MarucTpIIiK
JTUCCEPTAIUSHBI  JKOHE KEHIHT1  FBUIBIMHU-
3epTTey, TMENaroTUKaNbIK >KOHE ©HIIPICTIK

KbI3METTI OpBIHAAY Ke3iH/ae OChl OUTiMAL o/1aH
opi maiiayiaHa OTBIPBIN, TAIAAYAbIH (U3HKA-
XUMUSUTBIK aCTIANTHIK 9IICTEPIH MEHTEPYi.

OBnageHue MarucTpaHTamMu (dbuzuko-
XUMHAYECKUX HHCTPYMEHTAJIBHBIX  METOJIOB
aHajgh3a C JaIbHEHIIMM HCIIOJb30BaHUEM
ATUX 3HAHUHN IPU BBIOJHEHUH MaruCTEPCKOU
JuccepTalMd W MOCIEAYIIIed  HaydHO-
HCCIICIOBATEIbCKOM, nearorndecKkoi n

HpOI/I3BOI[CTBeHHOI71 ACATCIBbHOCTH.

Mastering of physico-chemical instrumental
methods of analysis by undergraduates with
the further use of this knowledge in the
implementation of the master's thesis and
subsequent research, teaching and production
activities.

OKbimy

Hamuoicect | Pesynemamot o6yuenus | Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
aTylibLIAp:

1. 3arrap MeH MaTepHaNdapAblH KacHeTTepi
MeH KYpaMBbIH (U3UKATBIK-XUMUSITBIK
acTmanThIKOAKbUIAy 9ICTEPIH aTaldbl,

2. 3eprTey IKOHE OHIIPICTIK 3epTXaHaiap
KarJaibiHaa TEOPUSATBIK ~ MaTepUaNIbI
MpaKTUKaa KOJIAaHa/bl;

3. apHaiibl KOHE aHBIKTaMaJbIK 9JeOueTTepal
TaJITal bl

4. emieynep Kyprizy Ke3iHie METPOJIOTHSIIBIK
TajanTapMeH KYMbIC ICTeH anapbl,

5. 3epTTey KoHE OHMIIPICTIK 3epTXaHauap
KargailblHoa 3aTTap MEH MaTepuanjiapbl
TangayneiH  (QU3HKA-XUMUSIIBIK ~— aCMANTBIK
o/icTepiH YUBIMIACTBIPYBIH TEOPUSIIBIK KOHE
NPAaKTUKAJBIK ~Maceseiepinae mnaibiMaaynap
TYKBIPBIMAANIBL,

6. HOTIKeNepAi  Tangay, — TYXKBIpBIMIAp
sKacambl JKOHE npouecrep M€EH
KYOBUIBICTap IbIH Jamy OarbIThIH

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. HaspiBaTh MeTOABl (PU3MKO-XHMHUYECKOTO
WHCTPYMEHTAIFHOTO KOHTPOJS CBOHCTB W
COCTaBa BEILIECTB U MaTepHaa;

2. TPUMEHSTh TEOPETHUYECKUI Marepuan Ha
MIPAKTUKE B YCJIOBUSAX MCCIEIOBATEIbCKUX H
MIPOU3BO/ICTBEHHBIX J1a00PaTOpuH,

3. aHATTM3UPOBATh CIEIHATIBHYIO U CIIPABOYHYIO
JTUTEPaTypy;

4. OIEepPUPOBATH METPOJIOTHUECKUMHU
TpeOOBaHUSMHUIIPH TIPOBEICHIH NU3MEPEHUH;

5. opMynupoBaTh CyXJI€HUS B TEOPETHUECKUX
W TIPAaKTUYECKHX  BOMPOCAaX  OpTaHU3aINH
(U3NKO-XUMHYECKUX MHCTPYMEHTAJIBHBIX
METOJZIOB aHaJHM3a BEIIECTB W MAaTepUAIIOB B
YCIIOBHSAX HCCIIeI0BATENBCKUX U
MTPOU3BOJICTBEHHBIX J1a00PATOPHUH;

6. aHamM3MpOBaTh pE3YNIbTaThl, O(OPMIATH
BBIBOJBI M OKCTPANOJMPOBaTh HAINPABIICHHUE

3aBeplIIeHHUs]

pa3BUTHS IIPOLIECCOB U SIBJIICHMUIA;

Kypca

After successful completion of the course,
students will be:

1. to name the methods of physico-chemical
instrumental control of the properties and
composition of substances and materials;

2. apply theoretical material in practice in
research and production laboratories,

3. analyze the special and reference literature;
4. to operate with metrological requirements
when carrying out measurements;

5. formulate judgments in theoretical and
practical issues of the organization of physico-
chemical instrumental methods of analysis of
substances and materials in research and
production laboratories;

6. analyze the results, draw conclusions and
extrapolate the direction of development of
processes and phenomena;

7. to carry out statistical

information.

processing of
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SKCTpANOJALMsIIAl anasl;
7. aKmaparThl CTaTUCTHKAIIBIK OHJCYIl XKy3ere
achIpajpl.

7. OCYHIICCTBJIATh CTAaTHUCTUYECKYIO O0OpabOTKYy
uHpOpMaINH.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

3aMaHayH JKaJIbl XUMUA

| CoBpemennas o6uas xumus

| Modern General Chemistry

Kypcmoiy kbickawma mazmynot | Kpamkoe codepocanue kypcal Course summary

XUMUSITBIK 3epTreynepae acIIanThIK
omicTepmi  KouJaHy.  DJIEKTPOXUMUSIIBIK
ozicTep: TOTEHIMOMETPHsl, ToJsporpadus,
KOHIYKTOMETpHs >koHe T. 0.; Coynenenymni
HIBIFApyFa HEMece IKYTyFa  HETi3JeNreH
ONICTEp: AMHCCHSUIBIK CIEKTPAIIBIK Taljay,
(OTOMETPHSLITBIK anicrep,
PEHTTEHOCTIEKTPAIBIK Tajgay >KOHE T. O.
Macc-cneKkTpaliblK Tanaay.

HpI/IMeHeHI/Ie HHCTPYMCHTAJIbHBIX MCTOOOB B

XUMUYECKUX UCCIIEI0OBaHUAX.
DIEKTPOXUMHUUECKHE METO/BI:
IIOTEHIMOMETPHSI, nossiporpadus, KOH

JYKTOMETpHS U Jp.; MeTonsl, OCHOBaHHBIE Ha
HUCIMYCKAaHUU WK TMOITIOCHUN HU3JIYYCHHA:
HYMHUCCUOHHBIN CIEKTpaJIbHBIN aHaJu3,
doromerpuyeckue METO/bl,
PEHTI€HOCIIEKTPAJIbHBINA aHAIU3 U JIp.
Macc-cneKkTpaabHblil aHAIN3.

The use of instrumental methods in chemical
research. Electrochemical methods:
potentiometry, polarography, conductometry,
etc.; Methods based on the emission or
absorption of radiation: emission spectral
analysis, photometric methods, x-ray spectral
analysis, etc. Mass spectral analysis.

ITocmpexsusummepi / [locmpexeuszumui/ Postrequisites

MaFI/ICTpaHTTLIH FBUJIBIMU-3CPTTCY KYMbIChI

Hay‘IHO'I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta
MarucTpaHTa

Research work of a master student

bazoaprama rcemexwici / Pykosooumenwv npozpammul/ Programme manager

Tayp6aeBa I'yab:kan YpmanrtaeBHa, xumus | Tyne6aeBa bBamkan BeucoBna, kanmunar | Daribayeva Sevara Anvarkyzy, master of
FBUIBIMJAPBEl KaHAWJAThbl, KAaybIMIACTBIPBUIFAH | XUMHYCCKUX HayK, accouuupoBaHHbIi | natural sciences, Lecturer
npodeccop npodeccop
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