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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIabl. IEKTUBTI IOHAEP KaTalOorhl JKYHeIeHTeH TaHaay OOMbIHIIIA TOHACD
TI31M1H 5KOHE OJIap IbIH KbICKA CUIIaTTaMaChIH KapacThIPabl.

CtyaeHT MaMaHABIKTApJbIH MIHJIETTI KOMIIOHEHT/’)KOFaphl OKY OpHBI
KOMITOHEHTIHIH MOHJEPIH MEHIE€PYMEH KaTap, YCHIHBUIBIN OThIPFaH TaH1ay OONBIHINA
MIOHACPl TaHIAN aybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d1Baiizep keHec Oepemi. CTyAeHT daBali3epMeH
OipJece OTBHIPBIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPre >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti cryaenrrep! bimim 0Oepy TpaeKTOPHICHIHBIH O1pTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialiakTa MaMaH pPEeTIHJAE KOCIOM JallbIHABIFBIHBI3IBIH
JICHTeiiHe BIKMaJ €TETIHIH €CTE CaKTAYbIHBI3 KEPEK.

Beenenne

[Tpu KpeaAUTHON TEXHOJIOTUH O0yUEHUs pa3padaThIBAETCS KaTaJor 3JEKTUBHBIX
IUCLMIUIMH, KOTOPBbI MpeAcTaBiseT coO0OM CHCTEMaTHU3MPOBAHHBIN IEepeveHb
JUCLMILIMH KOMIIOHEHTA 10 BIOOPY U COAEPKUT KPATKOE MX ONHCAHUE.

Hapsiny ¢ u3yueHueMm JUCHUIUIMH 00s13aTEIBHOTIO / By30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHHUS JUCUUIIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JAeT 3/Baiizep. Bmecte ¢
HUM CTYJEHT 3amoJyiHsgeT (opMy 3alucH Ha JUCUUILIMHBL i coctaBieHus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaembie CTyAeHTbI! BaXHO NOMHUTB, YTO OT TOrO, HACKOJBKO
MPOJlyMaHHOW M 1enocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bareit npodeccrnoHanbHOM MOATOTOBKH, KaK Oy IyIIEeTo CIeIHaINCTA.

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 student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear 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 00MibIHIIA 3J1eKTHBTI MIHAEpAi 0oy /

Pacnpenesienue 3J1eKTUBHBIX JUCHMILUIMH [0 ceMecTpam /

Distribution of elective courses by semester

[Monnin ataysl / HaumenoBanue nuciuminasl / The name of the discipline

Kpenurrep
caHbl /
Koma-Bo

KpeInuTOB/

Numberofcr

edits

Axagemust
JIBIK
Ke3eH/
Axan
nepuon/
Academic
period

betiopranukansik xumus I/ Heopranwueckas xumus I/ Inorganic Chemistry |

XKanmer xumus/ O6mas xumust/ General Chemistry

4

1

betiopranukaneik xumus |1/ Heoprannueckast xumus I1/ Inorganic Chemistry
11

beiopranukanblKk XUMUSHBIH TEOPUSUIBIK Herizaepi/ TeopeTrnueckue OCHOBBI
Heopranuueckoit xumun/ Theoretical Bases of Inorganic Chemistry

4

2

AHaJ'II/ITI/IKaJ'ILIK XUMUSA: canaJibIK agann3/ AHamuTHYeCKas
kauectBeHHbIN anaiau3/ Analytical Chemistry: Qualitative Analysis

XUMMUA:

beiiopranukanblK 3aTTapAblH XUMUSJIBIK aHaau3i/ XWUMHYECKUH aHAIU3
neopranuueckux Beniects/ Chemical Analysis of Inorganic Substances

[lepuonTeik  JKyiie  d7meMeHTTepi  XUMHsACH/  XWUMHS  3JEMEHTOB
nepuoandeckoii cuctembr/ Chemistry of Elements of the Periodic System

Beliopranukanblk KOCBUIBICTAPJABIH MaHBI3IBI  KiacTapbl/ Bakaelnme
KJIacChl Heopranmdeckux coeaumuenuit/ The Most Important Classes of
Inorganic Compounds

KyKpbIK jxoHE chiOaiiiac )KeMKOPJIBIKKA Kapchl MojieHHeT Herizaepi/ OCHOBBI
npaBa ¥ aHTUKOPPYIIUOHHOU KynbTypbl/ Basics of Law and Anti-Corruption
Culture

DOKOHOMHMKA KoHE Kocimkepiik Herizaepi/ OCHOBBI
npennpuHnMatenbcTBa/ Basics of economics and business

O9KOHOMHKH U

Kembacmsuibik Herizaepi / OcHoBbl uaepcetsa / Basics of Leadership

DKoJIOTHsL OHE TIPIIUIK Kayilci3airi Herizaepi/ DKOJOrus U OCHOBBI
0e3zomacHocTH )u3HenesTeapbHoctn/ Ecology and Basics of Life Safety

Feueimu  3epTTeynepliiH Heri3epl xoHe akaaeMusuiblKk XaT / OCHOBBI
HAyYHBIX UCCIIEOBaHHUI U akageMudeckoe nmucbmo/ Basics of Research and
Academic Writing

Komnsrotepunik xumust/ Komnberorepaas xumus/ Computer Chemistry

XUMHSHBI OKBITYIaFbl KOMITBIOTEPITIK TeXHOIOTHsu1ap/ KoMIbroTepHbIe
TexHoJoruu B o0ydenuu xumuu/ Computer Technologies in Teaching
Chemistry

OpraHuKanblK XUMUSHBIH TEOPUSIIBIK Heri31epi/ TeopeTndyeckre OCHOBBI
opranuueckoit xumun/ Theoretical Bases of Organic Chemistry

OpPaHI/IKaJlLIK KOCBUIBICTAPAbIH XAMUACEH XUMUS OpraHU4YCCKUX
coenunenunit/ Chemistry of Organic Compounds

XuMHAIaFbl KYpIeIeHipiared ecentep/ XuMusl B yCIOKHEHHBIX 3a1a4ax/
Chemistry in Complicated Tasks

XuMHUsIaH JapbIHBI OaiagapMeH )KYMBIC icTey diicTeMeci/ MeTtoanka
paboThI ¢ ogapeHHbIMU eThmu o xumun/ Methods of Work with Gifted
Children in Chemistry




OpraHukaibIK MOJIEKYIaTapAblH PYHKITMOHAIIBI TYBIHABLIAPHl XUMUSChI/
XuMus QyHKIIMOHAIBHBIX POU3BOJHBIX OPIraHUYECKUX MOJICKYJ/
Chemistry of Functional Derivatives of Organic Molecules

Kap06o- oHe reTeponuKIIAl KOCBUIBICTAPABIH XUMHACH/ XUMUS KapOo- U
rereporuknueckux coeaunenuit/ Chemistry of Carbonand Heterocyclic
Compounds

AHanmu3aiH U3NKa-XUMHSIIBIK 911icTepl/ OU3MKO-XUMHYECKUE METOIBI
ananmsa/ Physical and Chemical Methods of Analysis

dusnKa-XUMUSIIBIK aHAIW3I1H TEXHUKACHI, TPUOOpIIap MEH Kypas-
xabapikrap/ TexHuka GU3NKO-XMMUYECKOTO aHaIn3a, PUOOPHI U
obopynosanue/ Technique of Physical and Chemical Analysis, Instruments
and Equipment

Ousukanslk xumust/ Gusndeckas xumus/ Physical Chemistry

Ou3HMKaIBIK XUMHSHBIH TEOPHSUTBIK Herizaepl/ TeopeTnyeckrie OCHOBBI
busnueckoit xumun/ Theoretical Foundations of Physical Chemistry

XuMmusIbIK TexHosorus/ Xumudeckas texuonorus/ Chemical Technology

XUMUSUTBIK OHAIPICTIH AKOJIOTHACH DKOJIOTUS XUMHUECKOTO
npousBojactea/Ecology of Chemical Production

Taram eHiMIepiHiH aHaaK31/ AHaIu3 nuIeBbIX mpoaykTos/ Food Analysis

Taramaeik xumust/ [Tumesas xumus/ Food Chemistry

buoxumusi/ buoxumus/ Biochemistry

TipuIitik mporeccTepiHiy XUMHUSACh/ XUMUS ITPOILIECCOB
xusHenestenpHoctu/ Chemistry of Vital Processes

Komnonareix xumus/ Kommounguas xumus/ Colloid Chemistry

JlucriepeTi sKy#enepaid XuMuschl/ XuMus TucrepcHbix cucrem/ Chemistry
of Dispersed Systems

Minor

Huctunnmna 1

ol

ol

Jucrunnuna 2

ol

(o3}

Jucnunnmna 3




1. 1 oKY KbLJIbIHA APHAJFAH YJIEKTHBTIK MoHep / DJIeKTHBHbIE TUCHHILIHHBI 1J1s1 1 roaa odoyuyenusi/ Elective courses for year 1

beiiopzanukanvik xumusa 1/ Heopeanuuecxkan xumus I/ Inorganic Chemistry 1

Oky maxcamul / Yueonan yenv/ Purpose

beriopranmkaibik KOCBUIBICTAPABbIH
KYPBUIBIMBIH, ~ KacHETTepi  MEH  e3apa
OpEKeTTeCyiH TYCIHyAl AaMBITy MaKcaThIHIA
OeilopraHuKaJIbIK XUMUSHBIH ipremni
MPUHIIAIITEP] MCH 3aH/IBUTBIKTAPBIH HTEPY.

OcBoenrie (yHIaMEHTAIBHBIX TPUHIUIOB U
3aKOHOB HEOPraHMYECKOW XHUMHUH C  IIEJIbIO
pa3BUTHS TIOHWUMAHHS CTPYKTYPBI, CBOWCTB U
B3aUMO/ICHCTBHI HEOPTaHMUYECKUX COCAMHCHUH.

Mastering the fundamental principles and laws
of inorganic chemistry in order to develop an
understanding of the structure, properties and
interactions of inorganic compounds.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
ajlyubliap:
1->xanmet XUMHUSA KYPChIH OKBITYZA

OeilopraHUKaJIbIK XUMHUSHBIH HET13T1 Oemimaepi
OOMBIHIIIA HET13T1 OLTIMII KOJIaHy;

2-XMMUSTHBIH HETi3T1 3aHIapbl MEH TeOPHUSIIapbIH
TYCIHAIpY,  OJapAblH  HETi3iHAE  3aTThIH
KACHUETTEPiHIH OHBIH KYPBUIBIMBIHA, XHMHUSIIBIK
nporecTepIiy 3aHJapbIHa TOYeJNILTIr1
KYpPBUIAIb;

3-¢punocopusIbK TOpOUEHIH Heri3aepi 6ap, arar
aliTKaHAa, XUMUSUIBIK KYOBUTBICTAp YIL1H TaOUFaT
KYOBUIBICTAPbIHBIH ~ JaMybIH  JKaJIbUIAWTBIH
TMATICKTHKAITBIK 3aHIap 16l KOJaHyFa 00Ja bl

4,5-caH/bIK  ecemTeyiep  JKYprizy  JkKoHe
XUMISUTBIK OKCTIEPUMEHTTED KYPTi3y;

6, 7-XUMHUSIIBIK AKCIIEPUMEHTTEPI
YHBIMIIACTHIPY, ONlapIbl  JKYpri3y  KoHe

HOTIOKENepIi Tangay. XUMHSUIBIK Kayirnci3mik
epexelIepine COMKEC KYMBICTap bl OPBIH/AY;
8-opTypni Ke3lepACH XUMUSIIBIK aKImapaTThl
13/1ey/11 )KOHE OHJIEY/ 11 )KY3€ere achlpy

Hocae ycnmemHoro
oOyuarommecsi OyayT:
1 - npumeHsAT, 6a30BbIC 3HAHHS MO OCHOBHBIM
paszenam HEOPraHUYeCKOoM XAMUH B
MpenoaBaHuM 00IIEro Kypca XUMHUH,

2 - OOBSCHATH OCHOBHBIC 3aKOHBI H TCOPUHU
XUMHH, Ha OCHOBE KOTOPBIX  CTPOSTCS
3aBUCUMOCTH  CBOMCTB  BEIIECTBA OT  €ro
CTPOEHHS, 3aKOHOB TPOIECCOB XUMHYECKHX
MIPOIIECCOB;

3 - CyLECTBYIOT OCHOBBI (unocodckoro
BOCIIMTAHHUSI, B YACTHOCTH, MOKHO HCIIOJIE30BATh
JINAJIEKTUYECKUE 3aKOHBI, o0o0baronue
pa3BHUTHE SIBICHUW TPUPOABI JUIT XUMHYCCKHX
SIBIICHUI;

45 - MpOBOAWTH KOJWYECTBEHHBIE PACUYETHI U
MIPOBOANTH XUMHUECKHE IKCIIEPHUMEHTHI,

6,7 - OopraHn30BaTh XUMUYICCKUE IKCIICPUMEHTHI,
MPOBOAWTh MX M aHAIU3UPOBATH PE3YIbTATHI
BeimonHsATE  paboOTBl B COOTBETCTBHH  C
MpaBUJIaMU XUMHYECKOM 0€30MacHOCTH;

3aBepuIeHUsl  Kypca

After successful completion of the course,
students will be:

1 - apply basic knowledge of the main sections
of inorganic chemistry in teaching the general
course of chemistry;

2 - explain the basic laws and theories of
chemistry, on the basis of which the dependence
of the properties of a substance on its structure,
the laws of chemical processes are built;

3 - there are the basics of philosophical
education, in particular, it is possible to use
dialectical laws that generalize the development
of natural phenomena for chemical phenomena;
4,5 - carry out quantitative calculations and
conduct chemical experiments;

6,7 - organize chemical experiments, conduct
them and analyze the results. Perform work in
accordance with the rules of chemical safety;

8 - search for and process chemical information
from various sources




8 —

HCTOYHHUKOB

OCYIIECTBIISATh
XUMHYECKON

MOUCK U
uHpOpMaLIUUd U3

00paboTKy
pa3IMYHBIX

Kypcmuiny kbickawa mazmynst / Kpamroe codepycanue kypca/ Course summary

ATOM-MOJIEKYJIAIBIK uTiM TYPFBICBIHAH
aIFaHJarbl XUMHSHBIH HET13r1 TYCIHIKTEpI MeEH
CTCXHOMETPHUSIIBIK 3aHIapbl, OeHOpraHUKAIIBIK
KOCBUIBICTAP/IbIH MaHBI3 bl KJIacTaphl,
KOMIUIEKCTI KOCBUIBICTAP TYpalbl TYCIHIK; aToM
Kypbeuibicbl  Teopusicel; JI.MI. MeHaeneeBTiH
MEPUOATHIK ~ 3aHBl  JKOHE  DJICMEHTTEPIiH
MEPUOATHIK JKYHecl; XUMHSUIBIK OalIaHbICTHIH
TY3ULylH TYCIHIIpETiH KBaHTXHUMHSIIBIK SIiCTE;

XUMUSJIBIK ~ TPOLECTepIiH  JHEpreTHKachl,
OarbITTBUIBIFBI  KOHE KYPY 3aHIBUIBIKTApHI,
epiTiHAalIep TEOPHUSCHI, AIIEKTPOJIUTTIK

aucconanysa TCOPUACHI, TOThIFY-TOTBIKChI3AaHY
peaKknusIapbl, JICKTPOATHIK MMPOLECTEP.

OCHOBHBIE
3aKOHBI
MOJICKYJISIP

HCOPIraHUYCCKUX COG,Z[I/IHGHI/II‘/'I;

MOHATHUA W CTCXUOMCTPHUYCCKUC
XUMHNHU C HOSI/II_II/Iﬁ aTOMHO-
HOI'O Y4YCHMUA, Ba)KHCHIIIE KJIACCHI
IIOHATHUE O

KOMIIJICKCHBIX COCIUHCHUAX, TCOPUA CTPOCHUS

aToma; MEepUOINYECKUI 3aK0H u
MepruoauyecKas cucreMa XUMHUYECKUX
snemeHToB J[.JI. MenneneeBa; KBaHTOBO-

XUMHYCCKUC MCTOAbI TPAKTOBKH XUMHYECKOM

CBSI3H; 93

XUMHUYCCKUX
MMPOTCKAHUA

pacTBOPBHI;
JUCCOLIHALL

BOCCTAHOBHUTCIIBHBIC PCAKIUU,

HPOIIECCHI.

HEpPreTMKa W HalpaBJICHHOCTH
IIPOLIECCOB;  3aKOHOMEPHOCTH
XUMHUYECKUX IIPOILIECCOB;
Teopus AIEKTPOJIUTUYECKON
OKHUCIIUTENBHO-
JJIEKTPOIHBIE

15058

Basic concepts and stoichiometric laws of
chemistry from the position of atomic-molecular
doctrine; the most important classes of inorganic
compounds; the concept of complex compounds;
the theory of atomic structure; the periodic law
and the periodic system of chemical elements of
D.l. Mendeleev; quantum-chemical methods of
interpretation of chemical bonding; energy and
orientation of chemical processes; regularities of
chemical processes; solutions; the theory of
electrolytic  dissociation; redox reactions,
electrode processes.

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

betiopranukansik xumus ||, beliopranukanbik
XUMUSTHBIH TCOPHUSIIBIK HET1371ePi

Heopr AdHUYCCKasad XHUMHA

I, Teopernueckue

OCHOBBI HEOPTAaHUYECKON XHUMUU

Inorganic Chemistry Il, Theoretical Bases of
Inorganic Chemistry

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programme manager

Taypb6aeBa I'yabkaH YpMaHTaeBHa, XUMUSA
FBUIBIMIAPBl KaHIUAATHI, KaybIMIACTBHIPBLIFAH
PO eCCOPBIH M. a.

I'y6enko
XHMHH

Maxkcum  AHApeeBHMY, MAaruCTp

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry




JKannovt xumusl Obwan xumual General Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

TaOuraTTarsl XUMUSUIBIK TIPOIIECTEP MEH ©3apa
OpeKeTTeCyJIepAiH HEeri131H e )KaTKaH HeTi3T1
3aHJIap MEH YFBIMIAP/IbI TOJBIK TYCIHY
MaKCaThIH/1a XUMHUSHBIH HET13T1 TPUHITUITEPIH
MEHTepY.

OBnaseHue (QyHIAMEHTAIBHBIMA TPHHIAIIAMHA
XHAMMH C LEIBI0 MOJHOIO0 MOHUMAHUS OCHOBHBIX
3aKOHOB M KOHLEMNIMH, JEXalUMX B OCHOBE
XUMHUYECKUX IPOLIECCOB M B3aUMOJCUCTBUI B
MIPUPOJE.

Mastering the fundamental principles of
chemistry in order to fully understand the basic
laws and concepts underlying chemical processes
and interactions in nature.

OKbimy

Hamuiceci / Pesynemamut 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
aJlylmbLIap:

1. Heri3ri ipreimi NpUHIOMANTEPAl KOHE Kbl
XMMHUsSI 3aHIAapbIH, COHBIH IIIIHIE Macca MEH
SHEPIUsSHbIH CaKkTaiy 3aHJaphblH,
TEPMOJIMHAMHKAHBI )KOHE PEaKIMs KHHETHKACHIH
HAKTHI J)KOHE HAKThI TYCIHIPIHI3.

2. Op TYpil XUMUSUJIBIK €CenTepAl LIENly >KoHE
peakiMsl HOTHXKeJepiH Ooypkay YIIIH CaHIBIK
€CeTTey JAaF/IbUIaPhIH KOJTaHBIHBI3.

3.  AToMIapAblH, MOJIEKyNalapAblH  >KOHE
KPHUCTAJIIBIK TOPJIAP.IBIH KYPBUIBIMBIH TYCIHAIPY,
Oyl 3aTTapAblH KacHeTTepiH MOJIEKYJAJIbIK
JeHreiie TyCiHAIpyre MyMKIHAIK Oepei.

4.  XUMMATBIK  OKCHEPUMEHTTEP  KYPri3y,
COHJIaif-aK aJIbIHFaH JEpeKTepAl Taljay d>KoHE
TYCIHIIPY JaFabUIapbiH KOJAAHY.

5. XumHus  NpUHIUNOTEpPIHE  HETI3JeNTreH
3aTTapblH XUMUSIIBIK KYOBIIBICTAphl MEH ©3apa
OpeKeTTecyiH TYCIHAIPIHI3.

6. FoulelM MeH  TeXHHMKAaHBIH  JPTYpIi
cajjaJlapblHa TMaijanbl OONaThIH XHUMUSIIBIK
ecenTepAl Tangay MeEH MICHIyAIH XUMHSIIBIK

Hocae ycnmemHoro
oO0yuarommecsi OyayT:
1. OObsACHATL 4YETKO U SACHO OCHOBHBIE
(GyHIaMeHTaJIbHbIE IPUHIIMIIBI, U 3aKOHBI 001el
XMMUH, BKJIIOYasi 3aKOHbI COXPAHEHHUS MAacChl U
SHEPruM, TEPMOJUHAMUKN U KHHETUKH PEaKIIUM.
2. IlpuMeHATP HaBBIKK  KOJUYECTBEHHOTO
pacueToB i pELIEeHUS  Pa3HOOOpa3HbIX
XUMHMUYECKUX 3aJa4 U NPeACKa3aHus pe3ysIbTaToB
peaKkuui.

3. HHreprperupoBaTh CTPYKTYpPY AaTOMOB,
MOJIEKYI M KpPUCTAUIMYECKUX PEIIETOK, YTO
MO3BOJIUT €My OOBACHATH CBOMCTBA BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE.

4. IIpuMeHATh HaBbIKU MPOBEACHUS XMMHYECKHX
HKCIIEPUMEHTOB, a TAK)K€ aHaIW3a U TPAKTOBKHU
IIOJIyYEHHBIX JAHHBIX.

5.  OOBSACHATHP XUMHYECKHE  SIBJICHUS U
B3aMMOJIEMCTBHS BEIIECTB HA OCHOBE IIPUHIIUIIOB
XUMUH.

6. Pemarsr mnpoOneMbl ¢ HUCHOIB30BAHUEM
XMMHMYECKMX HPUHIUIOB aHalu3a W pELICHUs
XMMUYECKUX 3a/a4, 4YTo OyHeT TMOoJNe3HO B
pasIMYHbIX 001ACTAX HAYKHU U TEXHUKH.

3aBeplIeHUsl  Kypca

After successful completion of the course,
students will be:

1. explain clearly and concisely the basic
fundamental principles, and laws of general
chemistry, including the laws of conservation of
mass and energy, thermodynamics, and reaction
Kinetics.

2. Apply quantitative calculation skills to solve a
variety of chemical problems and predict the
results of reactions.

3. interpret the structure of atoms, molecules, and
crystal lattices, which will enable him/her to
explain the properties of substances at the
molecular level.

4. Apply skills in conducting chemical
experiments and analyzing and interpreting the
data obtained.

5. Explain chemical phenomena and interactions
of substances based on the principles of
chemistry.

6. Solve problems using chemical principles to
analyze and solve chemical problems, which will
be useful in various fields of science and
engineering.
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MPUHIMIITEPIH KOJJAAHY apKbLIbI Maceleaepai
TIeTITy.

7. 3epTxaHaga OJKYMBIC ICTCy JarabLIapbIH
KOJIJIaHy, COHBIH IMIIHJE XUMUSIIBIK KAOIBIKTHI
JTYPBIC nananany JKOHE Kayirnci3aik
MIPUHIMIITEPIH CAKTal OTHIPHIN SKCTICPUMEHTTED
KYpTizy.

8. XuUMHSHBIH KOFaMJIarbl pOJIiH TYCIHY:
XUMUSHBIH KYHJICTIKTI ©MipJieri, OHepKICIITeT1,
MeauuuHagarsl  koHe Oacka — cananaplarbl
MaHBI3IbUIBIFBI, COHBIMEH KaTap OHbIH KOpIIaraH
OpTara )KOHE TYPAKTHI JJaMyFa dCepiH OlIeIi.

7. IlpuMeHATh HaBBIKM pabOTHI B JabopaTopuu,
BKJTIOYAst MIPABUIILHOE UCIIOJIb30BaHUE
XUMHYECKOTO OOOpYJOBAaHUS ¥  BBIOJIHCHHE
OKCIIEPUMEHTOB C COOJIOJICHUEM MPHUHIIUIIOB
0€30MacHOCTH.

8. I[loHnMAaTh POJIb XUMHUH B OOIIECTBE: BAKHOCTH
XUMHUHU B TIOBCEIHEBHOM KHU3HH,
MIPOMBINIJICHHOCTH, MEIMIIMHE U APYTUX cdepax,
a TaK)Ke OCO3HACT €€ BIIMSHUE Ha OKPYKAIOIIYIO
Cpelly U YCTOHYHBOE Pa3BUTHE.

7. Apply laboratory skills, including the proper
use of chemical equipment and performing
experiments in a safe manner.

8. Understand the role of chemistry in society: the
importance of chemistry in everyday life,
industry, medicine and other fields, and
recognizes its impact on the environment and
sustainable development.

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

"Xanmel xumua" Kypcbl OCBbl cajlajiaFbl ipreii
OUTIM/II KaNBINTACTHIPY YIIIH KaXKETT1 XUMHSHBIH
HETi3r1 NPUHLMOTEPI MEH 3aHIapblH 3epTTey.i
KaMTH/IBI. Crynentrep aTomaap MeH
MOJIEKYyJalap/blH KYpbUIBIMBIH, Macca MEH
SHEPIrUSHbIH CaKkTaly 3aH]IBIIBIKTAPbIH,
XUMUSIIBIK PEaKIUsUIapIblH TePMOIUHAMUKACKI
MEH KUHETHUKACHIHBIH MPUHIMIITEPIH 3epTTEU/II.
Kypc ascpinma onap caHIBIK Tanjay OMiCTEpiH
MEHrepesli, 3epTXaHalblK  AKCHEPUMEHTTED
KYPTri3yl *KoHE MPAKTUKAIBIK €CeNnTepal MIemry
VIIH  XUMHSJIBIK ~ ONICTEpAl  KOJJIAHYIBI
yipeneni. CoHBIMEH  Karap, CTYICHTTED
XUMUSITBIK KOCBUIBICTAP/IbIH opTYpIIL
KJIaCTaphIMEH, OJIAPJBIH KaCHETTEpIMEH IKOHE
©3apa dpPEKeTTeCyiMEH TaHbICAIbI.

Kypc "OG6mas xumus" BKIt04aeT B cedst U3ydeHue
OCHOBHBIX NPHUHLHUIIOB M 3aKOHOB XHMHUH,
HEOO0XOUMBIX IS dbopmupoBaHus
(GyHIaMEeHTaJIbHbIX 3HAaHUW B 3TOH o00JsacTu.
CryneHTBl M3y4alOT CTPYKTypy aTroMOB U
MOJIEKYJI, 3aKOHBI COXPAHEHHSI MACChl U SHEPTUH,
NPUHLMIIBI  TEPMOJMHAMUKA U KHUHETHKHU
XMMHUYECKUX peakuuid. B pamkax kypca oHuM
TaK)K€ OCBaMBalOT METOJbl KOJIUYECTBEHHOIO
aHanmu3a, y4yaTcs TNPOBOJUTH J1abopaTOpHBIE
AKCIIEPUMEHTBl U HCIOJIb30BaTh XHMMHYECKHE
METOJBl JUIsl PEIICHUs NPAKTHYECKUX 3ajad.
Kpome TOro, cryneHThl  3HaKOMSTCS  C
pa3IMYHbIMU KJIaCCaMH XUMHYECKHX
COEIMHEHNH, ux CBOMCTBaMU "
B3aMMOJIEICTBUSIMM.

The General Chemistry course includes the study
of the basic principles and laws of chemistry
necessary for the formation of fundamental
knowledge in this field. Students study the
structure of atoms and molecules, the laws of
conservation of mass and energy, the principles of
thermodynamics and the kinetics of chemical
reactions. As part of the course, they also master
quantitative analysis techniques, learn how to
conduct laboratory experiments, and use chemical
methods to solve practical problems. In addition,
students are introduced to different classes of
chemical compounds, their properties and
interactions.

Ilocmpexsusummepi / [locmpexeuszumot/ Postrequisites

beitopranukaneik xumus |1, beiltopranukaibik
XUMUSTHBIH TEOPHUSUTBIK HET13epi

Heopranuueckas xumus I,
OCHOBBI HCOpF&HH‘-I@CKOfI XUMHHU

Teopernueckue

Inorganic Chemistry I, Theoretical Bases of
Inorganic Chemistry
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bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Taypb6aeBa I'yabxan YpmaHTaeBHa, XuMus
FBUIBIMIAPBl KaHIUAATHI, KAaybIMIACTBIPBIIFaH

poeccopIbIH M. a.

I'ybenko
XUMHH

Makcum  AHOpeeBHMY, MATrHUCTP

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

benopzanukanvik xumusn |1/ Heopeanuueckasn xumusa I/ Inorganic Chemistry I1

OKy maxcamul / Yueonan yenv/ Purpose

XKana MaTepHalIap bl CHHTE3[IEY,
KaTaau3aTopiapasl d3ipiey KOHE XUMUSIIBIK
e3apa opeKeTTecyai OoipKay CHSKTBI OpTYpIi
cajaiap/ia Ocbl OUTIMAI Tanaay >KoHE KOJJIaHy
KaOUIEeTIH JaMBITy MakcaTbIH/Ia
BeliopranukanblK KOCBUIBICTAPBIH KYPBUIBIMBI,

[TpuoOpereHne  KOMIUIEKCHBIX ~ 3HAaHUH O
CTPYKTYDE, CBOMCTBAx 31 peakuax
HEOPraHMYECKUX COCIMHEHUH C LIEIbI0 Pa3BUTUSA
CIIOCOOHOCTM aHalM3a M IMPUMEHEHHUS JTHX
3HaHUH B pa3JIMYHbIX 00JACTAX, TAKUX KaK CHHTE3
HOBBIX MaTEpUANIOB, pa3paboTKa KaTaTu3aTOPOB U

Acquiring comprehensive knowledge of the
structure, properties and reactions of inorganic
compounds with the aim of developing the ability
to analyze and apply this knowledge in various
fields, such as the synthesis of new materials, the
development of catalysts and the prediction of

KAaCHETTEep1 JKOHE PeaKIHsIaphbl Typallbl KSMICH I | TPOTHO3UPOBAHUE xumudeckux | chemical interactions.
OUTIM aiy. B3aUMOJICHCTBUI.
Oxvimy namuceci / Pesyiomamot o6yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oimim | [Toccie  ycmemnoro  3aBepmienusi  kypca | After successful completion of the course,
aJymbLIap: odyuarommecst OyayT: students will be:

1. beliopraHukanblK KOCBUIBICTAPAbIH, COHBIH
IIIiHAe aTOMIApPIbIH, MOJIEKYIalap/blH >KOHE
OJIapJIbIH ©3apa OpPEKETTECYIHIH KYPBUIBIMJIBIK
epeKIIeNiKTePiH TYCIHAIPIHI3.

2. XaHa KOCBUIBICTAPBIH CUHTE31H/IE OJIapIbIH
KAacHeTTepi MEH KOJJIaHBUTYBIH €CKEPE OTBIPHIIL,
TEOPHSUTBIK OUTIM/TI KOJIaHBIHBI3.

3. ChHexkTpoCKOMUSUIBIK 9IiCTepAl KosjgaHOai
yariiepae HMOHIAPIBIH 0omybIHa
OeifopraHuKaIbIK KOCBUIBICTApFa caraibl Tajiaay
KYPrizy.

4. KochUibICTapIbIH XUMHSUIBIK KaCHETTEepiH
Oomxay YIIiH ouTiMal KOJIIaHYy:
bellopranKaliblK  KOCBUIBICTapAbIH XUMUSIIBIK

1. OOBACHATH CTPYKTYpHBIE OCOOEHHOCTH
HEOPraHWYECKUX  COCOUHEHWM,  BKIIOYas
aTOMBI, MOJIEKYJIbI U MX B3aUMOJICHCTBUSI.

2. llpumeHATH TeOpeTHYeCKHe 3HAHUS B
CHUHTE3€ HOBBIX COEAMHEHUH, YUUTHIBAs MX
CBOICTBA U IPUMEHEHHUE.

3. Tlpow3BOmuTh Ka4eCTBEHHBIH aHAIH3
HEOPraHWYECKUX COEIMHEHUN Ha HaJIu4ue
WOHOB B o0Opa3max ©0e3 WCHOJIb30BaHUS
CHEKTPOCKOINYECKUX METOJIOB.

4. ITpuMeHATh 3HaHUS A7l IPOrHO3UPOBAHMS
XUMHYECKHUX CBOICTB COEIMHEHUIL:
CrocoOHOCTh  IPUMEHSTh  TEOPETHUECKHUE
3HAHUS JJI NPOTHO3UPOBAHUS XHMMHUYECKUX

1. Explain the structural features of inorganic
compounds, including atoms, molecules and their
interactions.

2. Apply theoretical knowledge in the synthesis of
new compounds, taking into account their
properties and applications.

3. Perform qualitative analysis of inorganic
compounds for the presence of ions in samples
without using spectroscopic methods.

4. Apply knowledge to predict the chemical
properties of compounds: Ability to apply
theoretical knowledge to predict the chemical
properties of inorganic compounds, their
reactions and effects on the environment.
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KAaCHUETTEPiH, OJIAPJABIH PEaKIUsUIapblH KOHE
KOpLIaraH oOpTara ocepiH Oomkay  yIIiH
TEOPHSUTBIK OUTIMITI KOJAaHY MYMKIH/IIT1.

5. CannpIk ecenreyiepai OpBbIHJAY:
CTEXHOMETPHUSI MEH peaKkIus MeXaHU3MICPiH
KOCa aJlFaH/ia, CaHJIbIK ECETITeYIep KYPTi3y YIIiH
TEOPUSIIBIK OLTIM/II Malijanany J1aFAbICHI.

6. DKCHEepUMEHTTepAl YHBIMIACTHIPY JKOHE

KYpPrizy: 3epTXaHaIbIK ’Karmaiina
OCMOPraHUKAIBIK KOCBUIBICTAPABl  CHUHTE3ACY
KoHE Tanjgay OOWBIHIIA JKCHEPUMEHTTEpIl

YUBIMIIACTBIPY KOHE COTTI KYPri3y JaFIbICHL.

7 KaTalUTHUKAJIBIK MpoOIecTep Typaibl OUTIMIL
KOJIZIaHy: SPTYPIIl ©HEPKACINTIK KOChIMILIATIap/ia
KaTaJUTHKANBIK TPOLECTepAl TYCiHY JKOHE
naiganaHy yornH ~OeHOpraHUKaNbIK — XUMUS
Typaibl O1TIM/I1 KOJIJIaHy MYMKIHJIT1.

8. FputbiMu Makaniajgap MeH 3epTTeyJiep/l ChIHU
TYpFBIIaH Oaranay: o3 TYKBIPIMIApPhl MEH
HIenrMaIepiH KOJIIay YIIiH FBUIBIMHA
onedueTTepal JKOHE OeliopraHuKabIK
XUMUSIAFBl COHFBI 3epTTEyJIepAl ChIHU Oaranay
JAFIBICHL.

CBOMCTB HEOPraHMYECKUX COEIMHEHHUM, HX
pEaKUHUii U BIUSHUS HA OKPYKAIOLLYIO CPENy.
5. BBHINOTHATH KOJIWYECTBEHHBIE PACUETHI:
HagrIx HUCIIOJIBb30BaHUA TCOPCTUICCKHUX
3HaAHUU JUIsI TPOBEAECHUS KOJIMYECTBEHHBIX

pacyeroB, BKJIKOYasg  CTEXMOMETPUIO U
PEaKIIMOHHBIE MEXAHU3MBI.

6. Opranu3oBbIBaTh u MPOBOJAUTH
3KCIepUMEHThl: HaBbIk  opraHuzanuu U

YCIIELIHOTO IPOBEIEHUSI IKCIEPUMEHTOB IIO
CUHTE3y W  aHalIM3y  HEOPraHM4eCKHX
COEIMHEHMH B TaOOPaTOPHBIX YCIOBUSX.

7 IlpumeHsTh 3HaHMS  KaTAIUTHYECKUX
nporeccoB: CrIoCOOHOCTh MPUMEHSTH 3HAHUS
B 00JaCTH HEOPraHUYeCKOM XUMHM JUIs
MMOHUMAaHHUS u UCIIOJIb30BaHUs
KAaTaJUTUYECKUX IPOLECCOB B Pa3IUYHbIX
MIPOMBIIIJICHHBIX PUIIOKEHUSIX.

8. Kputnuecku olieHuBaTh Hay4HbIE CTATbH U
nccnenoBanus: HaBbIK KpUTHYECKON OLICHKH
HAay4yHOM  JMUTEepaTypel U IOCJIEIHUX
UCCIIeIOBaHUM B 00JaCTH HEOPraHU4eCKOU
XUMHAU Ui TOJACPKKH  COOCTBEHHBIX
BBIBOJIOB M PELIECHUM.

5. Perform quantitative calculations: Skill in using
theoretical knowledge to perform quantitative
calculations, including stoichiometry and reaction
mechanisms.

6. Organize and conduct experiments: The skill of
organizing and  successfully  conducting
experiments on the synthesis and analysis of
inorganic compounds in laboratory conditions.

7 Apply knowledge of catalytic processes: Ability
to apply knowledge of inorganic chemistry to
understand and use catalytic processes in a variety
of industrial applications.

8. Critically evaluate scientific articles and
studies: Skill in critically evaluating scientific
literature and recent research in the field of
inorganic chemistry to support one's own
conclusions and decisions.

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

betoprannkaneik xumus I, JKannel xumus

‘ Heopranunueckas xumus I, O6mas xumus

| Inorganic Chemistry I, General Chemistry

Kypcmuvingvickamwa mazmynot / Kpamkoe codepycanue kypca/ Course summary

BCﬁOpF AHUKAJIBIK XHMUS KYPCbl CTYACHTTCPIC

Kypc "Heopranuueckass xumusa" npenocTaBisieT

The Inorganic Chemistry course provides

OelfopraHuKasIbIK XUMHUSTHBIH HETI3TI | CTy/leHTaM KOMIUIEKCHOE H3ydeHHe OCHOBHBIX | Students with a comprehensive study of the basic
OPUHIUMITEPI MEH  3aHJApblH  JKaH-)KaKThl | IPUHIIUIIOB M 3aKOHOB HeopraHwueckou xumwuu. | principles and laws of inorganic chemistry.
3eprreyai YCBIHA/IBL. ATommap MeH | Brimrouast B cebs m3ydyenue ctpyktypsl aromoB u | Including the study of the structure of atoms and
MOJICKYJIJIap IbIH KYPBUIBIMBIH, | MOJIEKYJ, ~ CBOWCTB W  B3ammojeiictBuii | molecules, properties and interactions of
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beliopraHukanblK KOCBUIBICTAPABIH KaCHETTEpi
MEH ©3apa OpeKeTTeCyiH 3epTTEY/i Koca aJFaH/a,
Kypc 3aTTapbl CHUHTE3/Iey JKOHE Taijay
onmictepin Ae Kamtuabl. CTYAEHTTEp CHSKTHI
HETi3rl YFBIMIAPJbl HWrepeil TepMOAMHAMUKA,
KHHETHKA, INMEKTPOXUMHUS, JKOHE
KOCBUIBICTAPJIBIH ~ OPTYPJIi  KJacTapblHA  TaIl
0oanpl, COHBIH INNHIE TY3/1ap, KBIIIKBUIIAP,
HETi3J1ep, XoHEe KypJeli KocbuibicTap. KypcThiH
MaKcaTbl TEOPUSIIBIK OUTIMII KaJbIITACTBIPY
FaHa €MeC, COHBIMEH Karap 3epTXaHaJbIK
3epTTeyiep, KOCBUIBICTAP CHHTE31 JKOHE OJIap/Ibl
XUMUSUIBIK ~ Tajjay  CHSAKTBI  IPaKTUKAaJBIK
JaFIbIIAP/IBI TAMBITY OOJIBIT TAOBLIAIBI.

HEOPraHWYeCKHX COEIMHEHUH, KypC TakKke
OXBAaTBIBAET METO/Ibl CUHTE3a U aHAJIN3a BELIECTB.
CTyneHTsl OCBaMBAaIOT KJIFOUEBbIE KOHLEILNH,
TakMe  Kak  TEepMOJMHAMHKA, KUHETHKA,
ANEKTPOXUMHUS, U CTAIKHUBAIOTCS C Pa3IMYHBIMU
KJIaCCaMU COEJIMHEHUM, BKJIFOYAs COJIM, KACIIOTHI,
OCHOBaHWUS1, M KOMIUIEKCHbIE coeuHeHus. L{enbio
Kypca SBJISIETCS HE TOJBKO (OpMUpPOBAHUE

TCOPCTUYCCKHUX 3HaHHI>i, HO n Pa3BUTHEC
MPAKTUYCCKUX HaBBIKOB, TaKHuX Kaxk
J'Ia60p ATOPHBIC HCCIICOOBaHUA, CHHTC3

COEIMHEHUN U UX XUMHUYECKNI aHAINU3.

inorganic compounds, the course also covers
methods of synthesizing and analyzing
substances. Students master key concepts such as
thermodynamics, kinetics, electrochemistry, and
encounter various classes of compounds
including salts, acids, bases, and complex
compounds. The goal of the course is not only to
build theoretical knowledge, but also to develop
practical skills such as laboratory investigations,
synthesis of compounds, and their chemical
analysis.

Hocmpexsusummepi / llocmpexeuszumut/ Postrequisites

AHaJIUTHKAJIBIK XUMHUSL: CallajblK aHAJIN3,
XUMUsIarbl KYpAeJIeHIIPUITeH ecenTep

AHanuTnyeckast XMMHS: KaueCTBEHHBIN aHaJIu3s,
XnMus B YCJIOKHCHHBIX 3aiadax

Analytical Chemistry: Qualitative Analysis,
Chemistry in Complicated Tasks

bazoapnama scemexuici / Pykosooumens npozpammoet/ Programme manager

Tayp06aeBa [I'yabxkan YpmaHTaeBHa,
FBUIBIMAApPhI KaHAUdaThI, KaybIMJaCThIPbLIIFaH
npodeccopAbIH M. a.

XUMHUA

I'y6enko
XUMHH

Makcum  AHapeeBHMY, MATrHCTP

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Beiiopeanukanvix xumusanoiyy meopusnwik, nezizoepil Teopemuueckue ocnoevl neopzanuueckou xumuul Theoretical Bases of Inorganic Chemistry

OKy maxcamul / Yueonaa yenv/ Purpose

BeliopranukaiblK XUMUSITBIK ITPOLIECTEPII TEPEH
TYCIHYIl JaMbITy MakcaThlHIa aTOMJIAp.IbIH
KYPBUIBIMBI, XUMHSUIBIK OQilJIaHBIC TEOPHSCHI
KOHE JJIEKTPOHABl KYPBUIBIM CHSKTBI ipreni
YFBIMZAPbl UTEpy.

OcBocHrie (pyHTAMEHTATBHBIX KOHIICTIIIUN, TaKUX
KaK CTPOECHHUE aTOMOB, TEOPUS XUMUUYECKOH CBSA3U
U DJIEKTPOHHAs CTPYKTypa, C LEIbIK0 Pa3BUTHUS
riy0oKkoro IMOHUMAaHUS HEOPraHUYECKUX
XUMHYECKHUX MPOLECCOB.

Master fundamental concepts such as atomic
structure, chemical bond theory, and electronic
structure to develop a deep understanding of
inorganic chemical processes.

Oxvimy namuoiceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
aTylibLIAp:

1. ATtomaap MEH MOJIEKYJ1aJapiblH
KYPBUIBIM/IBIK TPUHIUNTEPIH, COHBIH I1IIiH/AE
JIEKTPOHAB!  KYPBUIBIMIBI KOHE XUMMSIIBIK
OailIaHbIC TEOPUSACHIH TYCIHAIPIHI3.

2. Beliopranukanibik KOCBUIBICTAP/IbIH
KACHETTEpIH Tajljgay >koHe Ooipkay YIIIH
XUMUSIIBIK OaliIaHbIC TEOPHSICHIH KOJJIAHBIHBI3.
3. CummMmeTpusi NPUHLMITEPIH >XOHE HYKTENIK
CUMMETpPHUS TONTAphIH XUMMSUIBIK KYpPbUIBIMIAp
MEH KOCBUIBICTApJbIH KAaCHUETTepl KOHTEKCTIHJIE
TYCIHIIPY apKbLIbl TYCIHAIPIHI3.

4. ATomMIap MEH MOJIEKYJIaJIapAbIH AIEKTPOHIBIK
KYPbUIBIMBIH ~ TYCiHJAIpY  YIIIH  KBaHTTBIK
MeXaHUKa MPUHIAIITEPiH KOJITaHBIHBI3.

5. beliopranukaibik peaxuusIapIbH
TEPMOJMHAMHUKAIBIK ~ JKOHE KAHETHKAITBIK
CHMaTTaMajapblH TaJaHbI3 JKOHE  OJapibl
XUMMSUIBIK ~ TIpollecTepli  TYCIHAIpY  YIUIH
KOJITaHBIHBI3.

6. Kpimkpuimap MeH HeETi3gep TEOpUSCHIH
oJapabIH XUMUSITBIK Kacuerrepi MEH
peaKIMsIIapbIH TAJIAY YIIIH KOJJaHbIHBI3.

[Hocae  ycmemHoro
oO0yuarommecsi OyayT:
1. OObACHATH NPUHLUIBI CTPOEHHUS AaTOMOB U
MOJIEKYJI, BKJIIOUas JJIEKTPOHHYIO CTPYKTYpPY H
TEOPUI0 XUMUYECKOH CBSI3H.

2. TIpUMEHSATh TEOPUI0 XUMHUYECKOW CBSI3U IS
aHajan3a v IpeICKa3aHys CBOMCTB HEOPraHUYECKUX
COCIMHEHUM.

3. OOBSCHATH NMPUHLUIB CUMMETPUU U TPYIIIBI
TOUYEYHOU CUMMETPUH, OOBSACHAS MX B KOHTEKCTE
XUMUYECKUX CTPYKTYP U CBOMCTB COCIUHEHUN.

4. IlpuMeHSTh NPUHLUIB KBAaHTOBOM MEXaHUKH
JUIs OOBACHEHMSI JIEKTPOHHON CTPYKTYpPhI aTOMOB
1 MOJIEKYJL.

5. AHanu3upoBaTh  TEPMOJUHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKH HEOPraHUYECKUX
peakuMii W TNPUMEHATh HUX I  OObACHEHHA
XUMHYECKHX MTPOLIECCOB.

6. IIpuMeHATh TEOPUIO KHCIOT U OCHOBAHUH IS
aHaJIN3a UX XUMUYECKUX CBOWCTB M PEaKIUH.

7. AHanmu3upoBaTh aHAIM3 CTPYKTYpPY U CBOICTBa
KOOPAWHALIMOHHBIX  COCIMHEHUH,  IPUMEHSA
TEOPETUYECKUE KOHLEIIUU.

3aBepuIeHUsl  Kypca

After successful completion of the course,
students will be:

1 Explain the principles of atomic and molecular
structure, including electronic structure and
chemical bonding theory. 1.

2. Apply chemical bonding theory to analyze and
predict the properties of inorganic compounds.

3. explain the principles of symmetry and point
symmetry groups, explaining them in the context
of chemical structures and properties of
compounds.

4. Apply the principles of quantum mechanics to
explain the electronic structure of atoms and
molecules.

5. Analyze the thermodynamic and Kkinetic
characteristics of inorganic reactions and apply
them to explain chemical processes.

6. Apply the theory of acids and bases to analyze
their chemical properties and reactions.

7. Analyze the structure and properties of
coordination compounds by applying theoretical
concepts.

8. Apply the principles of electrochemistry: to
explain reactions that occur in chemical systems.
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7. TeopusIbIK TYKbIpbIMIAManapbl KoJaaHa

OTBIPBHIII,
KYPBUIBIMBI MEH KaCHETTEPIH TaJJIaHbI3.

KOOPAMHALMSIIBIK ~ KOCBUIBICTAPAbIH

8. DNEeKTpOXUMHS TIPUHIMIITEPIH KOJIAHBIHBI3:
XUMUSIIBIK JKyHenepae OoJaThIiH peakusiapabl

TYCIHIIpY.

8. IlpuMeHATh HPUHLUINBI SJIEKTPOXUMHM: IS
OOBSICHEHUS  peaklUui,  MPOUCXOAAIUX B
XUMUYECKHUX CUCTEMAX.

Ilpepexeusummepi / lIpepexeuzumot / Prerequisites

beiopranukansik xumust I, Kammsr xumust

‘ Heoprannueckast xumus 1, O0mmas xumus

| Inorganic Chemistry |, General Chemistry

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue Kypca/ Course summary

BeiopranmkanbiKk XUMUSHBIH HET13T1 TYCIHIKTEpi
MEH aHbIKTaMaJIapbl, ATOMHBIH KYPBLUIBIMBI KOHE

AJIEMEHTTEPIIH MEPUOATHIK JKyHeci

BeitopranmkanblK KOCBUIBICTAPIAFbl XHUMMSUIBIK
Oaitnanbic, KplIKpUI11ap, HETI3ED XKOHE Ty31ap
Oxkcuarep MeH TUIpOKCUATEp, ['amorenaep xoHe

oJlapAblH KOCBUIBICTAPHI, Orreri xoHe

OHBIH

KOCBUIBICTAphl, A30T ’KOHE OHBIH KOCBUIBICTAPHI,
Kemiprek >koHe OHBIH KochlibicTapsl, Pochop

OcHoBHbIE MIOHATUSA u onpenencHus
Heopranuueckoil xumuu, CTpoeHHe aroma U
[IEPUOJIUYECKAs CUCTEMA DIIEMEHTOB, XUMHUUYECKast
CBSI3b B HEOPraHWYECKUX COCAUHEHUAX, Knucuorsl,
OCHOBAHUA U COJIU

OKCI/I)II)I nu FI/IZIPOKCI/II[I)I, FaJ'IOFeHI)I nu nux
coennHeHus, Kucnopos v ero coeIMHeHUst
A30T W ero coeauHeHUs, YTJIEpOd U €ro

COCIMHCHMUA, q)OC(i)Op H €TI0 COCIUHCHHA, Cepa Hnee

Basic concepts and definitions of inorganic
chemistry, Structure of the atom and the periodic
system of elements, Chemical bonding in
inorganic compounds, Acids, bases and salts
Oxides and hydroxides, Halogens and their
compounds, Oxygen and its compounds
Nitrogen and its compounds, Carbon and its
compounds, Phosphorus and its compounds,
Sulphur and its compounds, Metals and their

’KOHE OHBIH KOCHUIbICTaphl, KYKIpT jKOHE OHBIH | COeMHEHUs, MeTtaiutel W WX  coeauHenus, | compounds, Complex compounds, Radioactive
KOCBUTBICTAaphl, MeTanmap koHe onapabiH | KommiekcHsle — coemmuenus, PaamoaktuBHbie | elements and their compounds.

KoChLIBICTaphl, Kypaesi KocsuibicTap JJIEMEHTBI U UX COECIUHEHUS

PainoakTUBTI  3JEMEHTTEp JKOHE  OJIapbIH

KOCBHLIBICTAPHI

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

AHaJ'II/ITI/IKaJ'II)IK XUMUSA: CallaJIbIK aHaJInu3

‘ AHanmuTryeckas XUMHUS: KQUEeCTBEHHBIN aHaAJIN3

| Analytical Chemistry: Qualitative Analysis

bazoapnama scemexuici / Pykosooumens npozpammot/ Programme manager

Tayp6aeBa [I'yabxkan YpmaHTaeBHa,
FBUIBIMIIAPBl  KaHIUIATHI,
poheCcCOpABIH M. a.

XUMHUA

KaybIMIaCThIPbLIIFaH

I'y6enko Makcum AHapeeBHY, MATHCTP XUMHH

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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2. 2 OKY ’KbUIbIHA APHAJIFAH YJIEKTUBTIK MOHAEP / DJIeKTUBHbIE TUCHHUILUIMHBI 1J151 2 roga o0y4denusi/ Elective courses for year 2

AHAMTUMUKANBIK XUMUA: cananvlk ananus/ Ananumuyeckas xumus: Kkauecmeenulit ananus/ Analytical

Chemistry: Qualitative Analysis

OkKy makcamut / Yueonan yenwv/ Purpose

XUMHUSITBIK 3aTTaplbl aHBIKTAY JKOHE CHUIIATTay
YIIiH Ka)KeTTi MIPUHIUITEP MEH 9/1iCTEep/Ii Urepy,
camajibl TanAay JaFapUIapblH JaMBITy JKOHE
OpTYpAi  YATUIEpAIH  KYpaMblH  aHBIKTayJa
XUMHUSUTBIK 9ICTepl KOJIaHyFa YHPETY.

OcBoeHHE TPHUHIIUIIOB U METOJ/OB, HEOOXOAMMBIX
I uJeHTU(DHUKAITIN u XapaKTepHu3aIuu
XMMHUYECKHX  BEIIECTB, Pa3BUTHUH  HaBHIKOB
Ka4yeCTBEHHOTO aHaJIu3a, u oOydeHuun
HCIIOJIL30BAHUIO  XMMHMYECKHMX  METOIOB B
ONpPEICTICHUN COCTaBa PA3IMIHBIX 00Pa3IIOB.

Master the principles and methods necessary to
identify and characterize chemicals, develop
skills in qualitative analysis, and learn to use
chemical methods to determine the composition
of various samples.

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajlyubliap:
1-oxpiTyna AHaJIUTHKAJIBIK XAMHUSHBIH

TYKBIPBIMAAMAIIBIK )KOHE TCOPUSIIBIK HET13/epiH,
OHBIH FBUIBIMAAP MEH KYHJBUIBIKTAP/IbIH HKaJIIbI
KYHECIHJET1 OpHBIH, 1aMy TapuXxbl MEH Kasipri
Kal-KyliH OUTylH KOJJaHyFa; XUMHSIIBIK
SKCIIEPUMEHTTIH KayIICi3/11K TEXHUKAChl MEH OpT
Kayilci3airii ~ cakrayra;,  OIpTeKTI  XoHe
reTeporeHl KyhenepAiH KYMbIC ICTeN TypraH
MaccaJapblHbIH 1prefli  XUMHSUIBIK — 3aHJaphbl
Typajbl OUTIM KYHeCIH MEHIepyre;

2-KalMbl JKOHE AHAIUTHUKAIBIK XAMUS OLTIMIH
XUMUSITBIK TIPOIECTEP Il TajAay YIIiH, KOpIIaFaH
OopTaHbl Oakpulay VIIiH, OeNrici3 3arTapiblH
KYpPaMbIH aHBIKTAy VIIH J>XOHE OKYIIbLIapIbI

IKCIIEPUMEHTTIK TYyp OnumnuanaceiHa
TalbIHIAYy Ke31He KOJIaHy;

3 - OKy MaTepHaJbIHbIH Ma3MYHBIH TaHJAy,
OKYIIBLIAP IbIH opTypai 1C-OpeKeTTEPIH

IMocie  ycmemrHoro  3aBepuieHHsi  Kypca
odyuawiuecs OyayT:
1 — npumensatb B 0OOyuyeHUM  3HAHMS

KOHIOCITYAJbHBIX MW  TCOPETHUYCCKUX OCHOB
aHAJIUTUYECKOW XMMHHU, €€ MecTa B oOIuei
CUCTEME HAyK M LIEHHOCTEH, UCTOPUH Pa3BUTHUSA
U COBpeMeHHOe cocTosiHue; CoOM01aeT TEXHUKY
0€30MaCHOCTH XMMHUYECKOTO 3KCIEpUMEHTa M
NokapHyto Oe3omacHoOCTb, Braneer cucremoit
3HAaHUHA O q)YH)IaMeHTaJ'IBHI)IX XUMHUYCCKUX
3aKOHaxX JEHCTBYIOIIMX MacC TOMOTE€HHBIX U
T€TCPOrCHHBIX CUCTEM;

2 - IPUMEHSTh 3HaHUS O0IIEeH U aHATUTUYECKON
XUMHHU, OJI9 aHallnda XUMHUYCCKHUX ITPOIECCOB,
JUIss MOHUTOPUHIA OKpY’KAIOLIEH Cpenpl, st
OTpesieNIeHUs] COCTaBa HEM3BECTHBIX BELIECTB U
IIpM NOJATOTOBKE YYAIMXCS K OJMMIMAAE II0
JKCIIEPUMEHTAILHOMY TYPY;

3 — OrtOupare conepxaHue y4eOHOTO
Marepuana, npuMmensier coppemeHubie KT nis

Upon successful completion of the course,
students will:

1 —apply in teaching knowledge of the conceptual
and theoretical foundations of analytical
chemistry, its place in the general system of
sciences and values, history of development and
current state; Complies with safety precautions
for chemical experiments and fire safety;
Possesses a system of knowledge about the
fundamental chemical laws of mass action of
homogeneous and heterogeneous systems;

2 - apply knowledge of general and analytical
chemistry to analyze chemical processes, to
monitor the environment, to determine the
composition of unknown substances and in
preparing students for the Olympiad in the
experimental round,

3 — Select the content of educational material,
uses modern ICT to organize various types of
student activities, effectively combines collective,
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yibIMaacTeIpy yiniH 3amanayn AKT kosanassl,
cabakrapia jkoHe cabakTaH ThIC cabakKrapia
OKYILIBLIAPBIH YKBIMJBIK, TOINTBHIK YKOHE KEeKe
ic-opeKeTTepiH THIMI YisecTipeni;
4-OoKympIapAblH OKY HOTHXKENEpPIH opTypii
TocUIIepMeH OaranayblH 3aMaHayHd TACUIIEPiH
KOJIJIaHy;

5-opra OlTiM OepyiH KaHAPTHUIFaH
Ma3MYHBIHBIH EPEKIIEIIrT MEH epeKIIeIIKTepiH
€CKepe OTHIPHIN, OKY MaTepHaJIIapbiH J3ipIey,
OimiMm Oepyzderi cabakTacTBIKTBI ICKE achIpy
KypaJIJapblH MEHIEPreH;

6-MamMaHABIK OOMBIHINIA KOCIOM TepMHUHACP/II
(XMMUSUTBIK ~ TUT) KOJIIAHy, OJapibl XUMUS
OolibIHINIa OKY MaTepHalIbIH Oepy Ke3iH1e THIMI1
KOJITAaHATBI;

7-011iM  anyIIbIap/blH JKEKe epeKIIeTiKTepiH
ecKepy;

8-xumus cabakTapblH Talgay KoHE
ca0aKThIH WHTPOCTIEKITHSICHIH
OKyHIbUIAPAbIH  JKayallTapblH CbIHH
Oarayiay JxoHE TyCiHIKTeMe Oepy.

KYPprisy,
TYPFBLIAH

OpPraHM3alUH Pa3JIMYHBIX BHUIOB AEATEIHLHOCTH
yyaumxcs, 3P PEKTHBHO COYETaeT
KOJUIEKTUBHYIO, TPYIIITOBYIO ¥ MHIUBHyaJIbHYIO

JeSITEAbHOCTh  y4yalluxcs Ha  ypoKax u
BHEYPOYHBIX 3aHATHUSIX;

4 — TpPUMEHSATH COBPEMCHHBIE TOIXOIBI K
OLICHUBAHHIO pe3yiIbTaToB o0y4YeHHS
IIKOJIbHUKOB PA3JIMYHBIMU CPEICTBAMHU;

5 — paspabarbiBaTh yueOHBIE MaTepHalbl C
y4eToOM cnenupuku u 0coOeHHOCTEHN
OOHOBJIICHHOTO COJICpIKAHUS CpeIHero

o0pa3oBaHUsl, BIaJCET CPEACTBAMHU PEATN3ALUN

IIPEEMCTBEHHOCTU B 00pa30BaHUU;

6 — ucrnobp30BaTh MPOPECCHOHATBHBIE TEPMUHBI

(XuMHUYeCKHIl  SI3BIK) 1O  CHELHalbHOCTH,

3¢ (eKTUBHO MpUMEHSeT UX MpU [ojaye

y4eOHOro MaTepuaa o XUMuu;

7 — yYUTHIBATh MHIUBUAYaJIbHBIE 0COOCHHOCTH

oOyJaromuxcs;

8 — aHAIM3UPOBATH YPOKHU TI0 XUMHUH U
IPOM3BOJIUTh CaMOAHAIN3 YpPOKa, KPUTHUECKH
OIICHWBACTh W  KOMMEHTHUPOBaTh  OTBETHI
00yJarmuxcs.

group and individual activities of students in
lessons and extracurricular activities;

4 — apply modern approaches to assessing the
learning outcomes of schoolchildren by various
means;

5 — develop educational materials taking into
account the specifics and features of the updated
content of secondary education, owns the means
of implementing continuity in education;

6 — use professional terms (chemical language) in
the specialty, effectively applies them when
presenting educational material in chemistry;

7 —take into account the individual characteristics
of students;

8 — analyze lessons in chemistry and

carry out self-analysis of the lesson, critically
evaluate and comment on the students’ answers.

Ilpepexeusummepi / IIpepexeuzumut / Prerequisites

beitopranukansix xumus [, XKannel xumust

\ Heoprannueckas xumust [, O6mas xumus

| Inorganic Chemistry 1, General Chemistry

Kypcmuoiny kvickawia mazmynst / Kpamkoe cooepycanue kypca/ Course summary

"AHAIUTUKAIBIK XUMUS. CalaiblK Tajaaay' ToHI
CTYAGHTTEPre  XUMMSIBIK  KOCBUIBICTapbl
aHBIKTAYy  JKOHE  camaiel  Tajjay  YIIiH
KOJITAHBUIATBIH QJICTEP MEH OMIiCTep Typajibl
ourim Oepeni. Kypce katmoHmap MEH aHHOH AP Ibl
aHBIKTAY  ONICTEepiH, CoHpaW-ak  Oeirici3

JucuuniamHa "AHaTuTUYECKas

I/IIICHTI/I(I)I/IKaI_[I/II/I u Ka4C€CTBCHHOI'O
XUMHYCCKHUX COG,Z[I/IHCHI/II\/'I .
HU3YYalOTCsA MCTOIbI

XUMUSL:
KaueCTBEHHBIA aHaNu3" MPeI0CTaBISAET CTYACHTaM
3HaHUA O METOAaX U TEXHUKAX, UCITIOJIb3YEMBIX JJIA
aHann3a
B pamkax kypca
OMNPCACIICHUA KATHOHOB H

The discipline "Analytical Chemistry: Qualitative
Analysis" provides students with knowledge of
the methods and techniques used for the
identification and qualitative analysis of chemical
compounds. The course examines methods for
determining cations and anions, and the use of
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YATUIEpAIH KYpPaMbIH aHBIKTAY YIIIH XHUMHSIIBIK
peaknusIap MEH CHIaTTaMaiapAbl KOJIIaHYIbI
3eprreiini.  CTyneHTTep  COHBIMEH  KaTap
3epTXAHAJBIK TOXKIPHUOCHIH HETi31epiMEH, COHBIH
IIHAE  AHATUTHKAIBIK  AKCIICPUMEHTTEPIIH
Kayirei3airi MeH monairiMer TaHbicaabl. Kype
CTYICHTTEP/1 AQHATUTUKAJIBIK XUMUS
CaJIaChIHJIAFbl KOCIOM JKYMBICKA KOHE CaraJibl
XUMUSUIBIK  Taljay cajachlHAa MPAaKTHKAIBIK
JAFAbUIApbl UTEPYTe AalbIHIANIbI.

AHHWOHOB,

HEU3BECTHbIX  00pa3noB.  CTyAeHTHI

AHAJIMTHYCCKUX OKCIICPUMCHTOB.

Ka4€CTBCHHOI'O XUMHWYCCKOI'O aHaJIn3a.

a TaKkKe MPUMEHEHHE XHUMHUYECKHX
peaKL{I/Iﬁ N XapaKTCPUCTUK IJId BBIABIICHUA COCTAaBa
TaKxe
3HAKOMSTCSA C OCHOBaMHM J1a00OpaTOPHOI MPaKTHKH,
BKJItOUasi 0€30MacCHOCTh U TOYHOCTH BBIMOTHEHHUS
Kypc
MOJIFOTABIIUBAET CTYACHTOB K MpodecCHoHaNbHOMI
pabore B 00JacTHM aHATUTUYECKOW XHUMHH U
MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB B 00JIACTH

chemical reactions and characterization to reveal
the composition of unknown samples. Students
are also introduced to the fundamentals of
laboratory practice, including the safety and
accuracy of performing analytical experiments.
The course prepares students for professional
work in the field of analytical chemistry and the
acquisition of practical skills in the field of
qualitative chemical analysis.

Iocmpexsusummepi / llocmpexeuszumut/ Postrequisites

Du3uKaIbIK XUMMUs, XUMUSIIBIK TEXHOJIOTHSI.

‘ duznyeckas XHUMHA, XUMHYECKash TEXHOJIOT U

| Physical chemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumenwv npozpammut/ Programme manager

TayaxkeJjioB HIbIHFBIC AlaprasuyJbl,
neJarorvuka FbUIBIMAAPBIHBIH MAarucTpi, ©Hep.
MYFajim

TayakenoB UuHruc AiigaprasueBu4, MarucTp
MIEJarOrM4eCKUX HayK., CT. IPENO01aBaTellb

Tauakelov Chingis Aidargazievich, Master of
Pedagogical Sciences., Senior Lecturer
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beniopzanukanvix 3ammapoviy xumuanvlx ananuzi/ Xumuveckuii ananus neopzanuueckux eeuiecmes/ Chemical Analysis of Inorganic Substances

OKy maxcamut / Yueonasa yenv/ Purpose

betopranukaiiblK KOCBUIBICTAPABbIH KYpPaMbl MEH
KaCHETTEPIH JKYHeNll >KOHE NI aHbIKTay YIIiH
KOKETTI TEOPHUSUIBIK OLTIM MEH MPAKTHKAIBIK
JaFIbLIap bl UTEPY

OcBoeHUE TEOPETUUECKUX 3HAHUHN U TIPAKTUYECKUX
HaBBIKOB, HEOOXOAUMBIX JJIS CUCTEMAaTHYECKOrO U
CBOWCTB

TOYHOI'0  OoHmpcACJICHUA  COoCTaBa U
HCOPIraHUYCCKUX COCIMHECHU M

Mastering the theoretical knowledge and practical
skills necessary for the systematic and accurate
determination of the composition and properties
of inorganic compounds

Okvtmy namuoiceci / Pezyiomameul o6yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
alyumbLIap:

1-okpITY Ke3iHJe camanbl Tajnay OOWBIHIIA
kKanmbel OuTiM  Oepy Ma3MYHBIHBIH ~MIHAETTI
MUHUMYMBIHBIH TaJalTapblH Maijaiany; (aramn
aifTkaHga, camajbl peakiusuiap  Kyprizy)
XKorapel ~ MeKTenmTeri camaibl — TaJlJay/IbIH
KYPBUIBIMBI MEH Ma3MYHBI.

2-KYMBICTA carabl TaJIayIbIH
TYKBIPBIMIAMATIBIK KOHE TEOPHUSIIBIK HET13/IepiH,
OHBIH FBUIBIMIAP MEH KYHIBLUTBIKTAP IBIH JKaJIITHI
KYHEeCiHJerlT OpHBI Typaibsl OUIIMIH, Jamy
TapuXxbl MEH Ka31pri KaFJaiibIH KOJIJIaHY,

3 - MaTepHanabl canaibl Tangay OobIHIIA OiTiM
Kyheci, TaAOMFaT TIeH TeXHUKAIaFrbl KYOBLIBICTAp
MEH TMpPOIECTEeP/iH XUMHUSAIBIK MOHI HETI3iHJe

TYCIHAIPY;
4-xuMus KaOMHETTEpIHJE KYMBIC icTey Ke3iHze
Kayirnci3aik TEXHUKACEI KaruJaJIapblH

(XMMUSATBIK PEaKTUBTEPIH KAYINTLUTIK CHIHBIOBI)
KOHE jKa3aTalbIM OKHWFajap Ke3iHJE aJFallKbl
KOMEK KOpCEeTy dJICTEepiH OpbIHayFa MIHICTTI.

S-TICUXUKAIBIK KOHE TCHUXO(PU3HOTIOTHSIIBIK
JaMYJIbIH Kbl epeKiie 3aHIbUIBIKTaphl MEH
KEKE EPEKIISTIKTePIH eCenKe ajy KypajaaapbiH

[Mocaie  ycmemHoro
odyuyarwmmuecs OyayT:
1 — ucnonw3zoBaTh npu 00yYeHUH TpeOOBaHUS
00513aTeIbBHOr0 MMHUMYMa COJIEpKaHHsl 00ILero
o0Opa3oBaHMsl 110 KauyeCTBEHHOMY aHaiu3y; (B
YaCTHOCTH NPOBEJICHUS], KAUECTBEHHBIX PEaKIUH)
CTPYKTYpy M  COJE€p)KaHHE KaueCTBEHHOI'O
aHaJIM3a B BBICIIEH LIKOJIE.

2 — TPUMEHATH B PabOTE KOHIENTyaJbHBIE U
TEOPETUYECKHE OCHOBBI KAUECTBEHHOI'O aHAIN3a,
3HaHHUS O €ro MecTe B OOIIel cUCTeMe HayK U
LIEHHOCTEH, UCTOPHUIO PA3BUTHS U COBPEMEHHOE
COCTOSIHUE;

3 — 0OBACHATH MaTepual Ha OCHOBE CHUCTEMBbI
3HaHUH 110 KAYECTBEHHOMY aHAJIN3Y, XUMUYECKON
CYLIHOCTH SBJICHUH U IIPOLIECCOB B NPUPOAE U
TEXHHKE;

4 - BBINIOJHSETD MpaBUiIa TEXHUKH 0€301aCHOCTH
npu pabore B KaOMHETax XHUMHUHU (Kiacc
OMACHOCTH XMMHMYECKHX PEaKTHBOB) M METOMbI
OKa3aHUsl TepBOM TMOMOIIM TPU HECUACTHBIX

3aBeplIeHHUs!

CITy4Jasx.
5 - WuCmoNb30BaTh CpPEICTBA ydeTa OOIIHX,
CHe(PUISCKIX 3aKOHOMEPHOCTEM 51

WHJIMBUIYAIBHBIX OCOOCHHOCTEH TCUXUYECKOTO

Kypca

After successful completion of the course,

students will be:
11 - use in their teaching the requirements of the
mandatory minimum content of general
education on qualitative analysis; (in particular
conducting, qualitative reactions) the structure
and content of qualitative analysis in higher
education.
2 - apply in the work conceptual and theoretical
foundations of qualitative analysis, knowledge
of its place in the general system of sciences and
values, history of development and current
state;
3 - explain the material on the basis of the
knowledge system of qualitative analysis,
chemical essence of phenomena and processes
in nature and technology;
4 - fulfill safety rules when working in
chemistry classrooms (class of danger of
chemical reagents) and methods of first aid in
case of accidents.
5 - use means of taking into account general,
specific regularities and individual features of
mental and psychophysiological development,
knows the peculiarities of regulation of human
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naiianany, opTypJi kac Ke3eHIepiH/Ie alaMHbIH
MiHE3-KYJIKBI MEH ic-opekeTiH perTey
EpeKIICTKTepiH OlIeni;

6-canmayibl  TanAayOblH ~ TEOPHUSUIBIK  JKOHE
AKCIIEPUMEHTTIK HeETi3epiH Ounyai KoJgaHy,
TIOH/TIK Jarasinap MeH JaF bLIAP BT
KaJIBIITACTBIPY 9MIICTEPIH MEHTEPY.

7 - OKyIIBLIAp/Bl OJIMMITHA/IAFa NAaHbIHAAY YIIiH
camajbl Tannay OOWBIHIIA TEOPUSIIBIK IHKOHE
MIPAKTUKAIBIK OLTIMJTI KOJIJIaHy;

8-OKyIIbLIapAbIH ~FBUIBIMU-3EPTTEY >KYMBICTAPHIH

YHBIMAACTBIPY AAFAbUIAPBIH KOJJIAHY.

U CUXO(U3HOJIOTHYECKOrO pa3BUTHUS, 3HAET
OCOOCHHOCTH  PETYyJsIMU  TIOBENCHUS U
JEATEIbHOCTH  YEJIOBEKa  HAa  Pa3jIUYHbIX
BO3PACTHBIX CTYIIECHSX;

6 - DOpUMEHATH 3HAHME TEOPETHYECKUX U
SKCIEPUMEHTAIBHBIX ~ OCHOB  Kay€CTBEHHOI'O
aHalu3a, BIaJeeT MeToAaMu (HopMHUpPOBaAHUS

MIPEAMETHBIX YMEHUHN U HaBBIKOB.
7 — IPUMEHATh TEOPETHUECKUE U MPAKTUYECKUE
3HaHUS 1O KAyeCTBEHHOMY aHauu3zy Ui
IIOATOTOBKH YYAIUXCSA K OJTUMIIUALE;
8 - IlpuMeHATh HaBBIKM OpPraHU3ALUN HAYYHO-
UCCJIEIOBATEIbCKUX PA0OT YUEHUKOB.

behavior and activity at different age stages;

6 - apply knowledge of theoretical and

experimental bases of qualitative analysis,

possesses methods of formation of subject

skills.

7 - Apply theoretical and practical knowledge

of qualitative analysis to prepare students for

the Olympiad,

8 - Apply the skills of organizing research works
of pupils.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

Kanmel xumus

| Obmas xumus |

General chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"BeitopranukabIk 3aTTapAblH XUMHUSIIBIK
Tangays!" IOHI1 benopranukanbik
KOCBUTBICTAP/BIH ~ KYPaMBbIH  aHBIKTAy  YIIiH
KOJIJIaHBUIATBIH XUMUSUIBIK Talgay oSIICTEepiHIH
HerizaepiH  Kamtuabl. CTyIeHTTEp  CaHIbIK
Tajnay oNiCTepiH, COHBIH IIIHAE 3epTTeiai
TUTPUMETPHUS KOHE TPABUMETpPHS, COHJAM-aK
WMOHJIAp/bl OKIIaylay >KOHE aHBIKTAy OoAicTepiH
KAMTHTBIH canalblk Tanmay. Kypc coHbIMeH

JucuuniauHa "XUMHUYECKUI a”Hain3
HEOPraHWYECKHX BEIIECTB" OXBAaTHIBAET OCHOBBI
METO/JIOB XHMHUYECKOTO aHajn3a, MPUMEHIEMbBIX
JUIsL  ONpEAENIeHHs] COCTaBa HEOPTraHWYECKHUX
coenuHeHu.  CTyAeHTBI  M3y4alOT  METOJIbI
KOJIWYECTBEHHOT'O a”aauza, BKJIIOYas
TATPUMETPUI0O W  TPAaBUMETPUIO, a  TaKkKe
KauyeCTBCHHBI aHaJiu3, B TOM YHCJIE METOIbI
BBIJICJICHHS ¥ HACHTUPUKAaK HOHOB. Kypc Takxke

The discipline of Chemical Analysis of Inorganic
Substances covers the fundamentals of chemical
analysis methods used to determine the
composition of inorganic compounds. Students
learn methods of quantitative analysis, including
titrimetry and gravimetry, as well as qualitative
analysis, including methods of ion separation and
identification. The course also covers the
principles of instrumental methods of analysis

Karap CIEKTPOCKOIHUS J>KOHE Xpomarorpadus | OXBaThIBaeT  NPHUHIUIBI  WHCTPYMEHTAIBHBIX | SUCh as spectroscopy and chromatography.
CHSKTBI  acClmamThIK  Tajajay  OAICTEpiHIH | METOJOB aHalW3a, TaKMX Kak crekrpockomust u | Students acquire practical skills in laboratory
NPUHIUNTEPIH KaMTH/IbI. Crynentrep | xpomarorpadus. CryneHTsl npuobpetator | work, data processing, and interpretation of
3epTXAHAIIBIK KYMBICTAPIBI KYpri3yze, | IpaKTHICCKHe HaBBIKH B nposeaennu | chemical analysis results, which prepares them
JCPEKTEePl OHJEYJe KOHE XUMUSUIBIK Tajujay | jabopatopHbix pabor, oOpaborke manHbix wu | for a career in chemical analysis of inorganic
HOTHXEJIePiH TYCIHIIpyIe NPaKTHKAIBIK | MHTEPIPETAlMd  pe3y/bTaTOB  XUMHYecKoro | substances

JIaFapulapra  uWe  Oomamel, Oyl ojapjbl | aHAIW3a,  YTO  MOJATOTABJIMBAaET  HMX K
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OCHOPraHuKaIbIK 3aTTapbl XUMUSUIBIK Tajjaay
caJIaCBIHAAFbl KOC10M KBI3METKE albIH AN IbI.

npodecCHOHANBHOM  JESATeNIbHOCTH B 00JacTH

XUMHUYCCKOI'0O aHaJINn3a HCOPIraHMYCCKHX BCHICCTB.

Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

CDI/ISI/IKaJ'IBIK XUMMUs, XI/IMI/IHJ'IBIK TCXHOJIOI'UA.

‘ du3nyeckas XHUMHMHA, Xumudeckas TEXHOJIOTHS

| Physical chemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

TayakeJsioB HIbIHFLIC Avigapra3uyJibl,
MeJaroruka FhUIBIMIAPBIHBIH MAarucTpi, ©Hep.
MYFaliM

TayakesioB UnHruc AiigaprazueBud, MarucTp
MearOrHYECKUX HayK., CT. IPENO/1aBaTellb

Tauakelov Chingis Aidargazievich, Master of
Pedagogical Sciences., Senior Lecturer
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Ilepuoomuik, ycyiie snemenmmepi xumuscoll Xumus r1emenmos nepuoouueckou cucmemot/ Chemistry of Elements of the Periodic System

Oky maxcamul / Yueonan yenv/ Purpose

DNeMEeHTTep MEH OJIapAbIH  KOCBUIBICTAPHI
XUMUSCBIHBIH TCOPHUSIIBIK Heri3zepi OoWbIHIIA
TepeH OUTIMHIH OepiK XKYHECiH KaJbIITacThIPYy.

ChopmupoBaTh NPOYHYIO CHCTEMY YIITYOJICHBIX
3HAHUH 10 TEOPETUYECKUM OCHOBAM XHMHUH
AJIEMEHTOB U X COCIMHEHUM.

To form a solid system of in-depth knowledge
of the theoretical foundations of the chemistry of
elements and their compounds.

OKbimy

Hamuiceci / Pesynemamot 00yuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajTymsbLIap:

1 - mexTenTeri XuMusi KypChblH OKBITY/la HEri3ri
XUMISUTBIK 3JIEMEHTTEp OOMBIHINA HeT13T1 OLTiM i
KOJIJIaHy;

2-XUMUSHBIH HET13T1 3aHIapbl MCH TEOPHUSIIAPbIH
TYCIHAIPY, OJIapIbIH Herisiaae 3aTTHIH
KACHETTEPiHIH OHBIH KYPBUIBIMBIHA, XUMUSITBIK
nporecTepIiy 3aHJapbIHa TOYeJNILTIr1
KYPBLIaJIbI;

3-taburar KYOBUTBICTAPBIHBIH JaMybIH
KAIMMBUIAWTBIH ~ JUANICKTHKAIBIK  3aHIapbl
KOJIJIaHa OTBIPBIN, XUMUSIIBIK KYOBUIBICTApIbI
TYCIHAIpY

4,5-caH/IBIK  ecemTeyiep  JKYprizy  JKoHe
XUMMSUIBIK ~ OKCHEPUMEHTTEp KYprizy YILIiH
OimiM/Il maiiaanany;

6,7-XMMUSITBIK IKCIIEPUMEHT
YUBIMIACTHIPBIHBI3, HOTIDKETIepre Tanaay
’KaCaHbI3, )KYMBIC JKacaHbI3

XUMUSIIBIK KayiNCi3/iK epexernepine coikec;
8-opTypii Ke3aeplieH XUMHUSUIBIK aKnmaparThl i31ey
KOHE OHJICY MYMKIHJITiH KOJIJJaHy

[Hocae  ycmemHoro
odyuawimuecs OyayT:
1 — npumensaTs 06a30BbIE 3HAHUSA MO OCHOBHBIM

3aBepuIeHUsl  Kypca

XUMHUYCCKUM 9JICMCHTaM npu O6yquHH
IIKOJIBHOMY KYpCYy XUMUU,

2 — OOBSCHATH OCHOBHBIE 3aKOHBI H TCOpHUUn
XHUMHU, Ha OCHOBC KOTOPBIX CTPOATCA
3aBUCHUMOCTH CBOICTB BCIICCTBA oT €ro
CTPOCHUS, 3aKOHOB TIPOLECCOB XHNMHUUCCKHUX
IIpOLECCOB;

3 — OOBICHATE XUMHYCCKHUE SIBJICHUA, C
HCII0JIb30BAHHUEM JUAJICKTHYCCKUX 3aKOHOB,

0000IAIOIINX PA3BUTHE SIBJICHUN MPUPOIBI

45 — wucnonb3oBaTh 3HAHUS U TMPOBEICHUS
KOJIMYECTBEHHBIX  PAacyeTOB M  IPOBEIACHUS
XAMHYECKHUX IKCIIEPUMEHTOB;

6,7 — OpraHM30BaTh XMMHYCCKHHA IKCIICPHUMEHT,

NPOBECTH,  CHAENaTh  aHalu3  Pe3yJIbTaToB,
pabortath B

COOTBETCTBUM C  MpaBUJIAMH  XHUMHYECKOU
0E30ITacHOCTH;

8 - IIpuMeHATh BO3MOKHOCTb IIOMCKA U 00paboTKH
XUMHYECKOH  MHPOpPMAMM W3  Pa3IMIHBIX
MCTOYHHUKOB

After successful completion of the course,
students will be:

1 - apply basic knowledge of basic chemical
elements in teaching the school course of
chemistry;

2 - explain the basic laws and theories of
chemistry, on the basis of which the dependence
of the properties of a substance on its structure,
the laws of chemical processes are built;

3 - explain chemical phenomena, using
dialectical laws that generalize the development
of natural phenomena

4,5 - use knowledge to carry out quantitative
calculations and chemical experiments;

6,7 - organize a chemical experiment, conduct,
analyze the results, work in accordance with the
rules of chemical safety; 6,7 - organize a
chemical experiment, conduct, analyze the
results, work in

in accordance with the rules of chemical safety;
8 - Apply the ability to search and process
chemical information from various sources

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites
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BeliopraHukaablKk XUMUSHBIH TCOPHUSIIBIK
Heri3zaepi, beriopranukanbik xumus |,
beitoprannkansik xumusi ||

TeopeTnueckne OCHOBBI HEOPTaHUYECKOW XMMUH,
Heopranuueckas xumus |, Heoprannueckas
xumus |l

Theoretical basics of inorganic chemistry,
Inorganic chemistry I, Inorganic chemistry II,

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

3aTThIH XUMUSUIBIK YHBIMBIHBIH OipJiiri, OHBIH
KapamaibIMHAH KypJeJire Iamybl; 3aTTap.IblH
KAaCHETTEpiHIH KypamMbl MEH KYpPBUIBIMBIHA,
KOJIJIaHBUTYBIHBIH ~ KaCHETTEpiHe  TOYeINILIIri;
OaifyTaHBICTBI KYHAETi 00C aTOM MEH aTOMHBIH

KACHUETTEPIHJETrT albIPMAIIbUIBIK, XHUMHSIIBIK
peakuusiap OapbIChIHAAFbI OOBEKTUBTI
3aHIApAbIH OpPEKETI IKOHE OJIApIbIH  XKYPY

3aHJIBUTBIKTAPBIH OUTyre HETi3/1eNTreH XUMUSIIBIK
nporecrepli 6ackapy MYMKIHZIr; FBUIBIM MEH
MpaKTUKaHbIH  OalllaHbICBl, peJll  IKOJIOTUSA
MoceJIeNIepiH ISy eri XUMHUsl.

€IMHCTBO XMMUYECKOM OpraHu3aluy BEUIECTBA, €€
pasBUTHE OT MPOCTOTrO K CIOKHOMY; 3aBUCUMOCTb
COCTaBa U CTPOEHUS,
IPUMEHEHHs OT CBOICTB; pa3inyue B CBOMCTBax
CBSI3aHHOM
COCTOSIHUU; JEWCTBUE OOBEKTUBHBIX 3aKOHOB B
IIPOTEKaHUU XUMUYECKUX pPEeaKLUi U BO3MOKHOCTb
yIpaBJIeHUs] XUMUUYECKUMHU IPOLIECCaMU Ha OCHOBE
3HAaHUS 3aKOHOMEPHOCTEN MX MPOTEKaHMs; CBS3b
HayKd U TPAKTUKU, POJb XUMHUHM B pEIICHUH

CBOMCTB BELIECTB OT

CBOOOMHOTO aroMa ¥ aromMa B

po0JIEM IKOJIOTHH.

unity of chemical organization of matter, its
development from simple to complex;
dependence of properties of substances on
composition and structure, application on
properties; difference in properties of free atom
and atom in bound state; effect of objective laws
in the course of chemical reactions and
possibility of control of chemical processes on
the basis of knowledge of regularities of their
course; connection of science and practice, role
of chemistry in solving problems of ecology.

Ilocmpexsusummepi / Illocmpexeuzumot/ Postrequisites

XUMHUSIaH ecenTep MIbIFapy oicTeMect

‘ Metoauka peHICHUs 3a4a4 110 XUMUN

| Methods of solving Tasks in Chemistry

bazoaphama scemexwici / Pykoeooumenw npocpammer/ Programme manager

Tayp06aesa TI'yabxkan YpmaHTaeBHa, XUMUS
FBUIBIMAApPhI KaHAUaThI, KaybIMIaCThIPbLIIFaH
mpodeccopabIH M. a.

I'ybenko Makcum AHapeeBHY, MATHCTP XUMHH

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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bentopeanukanvik Kocovliavicmapoviy Manbi30ot Kaiacmapul/ Basxcneniwue knaccol neopeanuueckux coeounenuii/ The Most Important Classes of

Inorganic Compounds

OKy makcamut / Yueonan yenv/ Purpose

beliopraHukanblk  KOCBUIBICTApBIH  HETi3Ti
KJIACTApbIHBIH CHUIIaTTaMaJIapbl MEH KacHUeTTepi
Typaibl TepeH OuTIMAI KYpbUIBIMBIH, CHHTE3
omictepiH, pu3uMKa-XUMHSITBIK KACHETTEPIH JKOHE
OPTYPJIi KOCBUIBICTAP/IBIH KOJIAHBLTYBIH 3€PTTECY
apKBLIBI UTEPY.

OBnageHue IYOOKUMH 3HAHUSIMH o
XapaKkTEepUCTUKAX U CBOMCTBAX KIIFOUEBBIX KIACCOB
HEOPraHWYECKUX COEJUHEHUN uepe3 HU3YyueHHue
CTPYKTYPBHI, METOI0B CHHTE3a, ¢busuKo-
XUMHUYECKHUX CBOWMCTB W NMPUMEHEHUN Pa3IMYHBIX
THUTIOB COCIMHECHHUH.

Gaining  in-depth  knowledge of the
characteristics and properties of key classes of
inorganic compounds through the study of the
structure, methods of synthesis,
physicochemical properties and applications of
various types of compounds.

OKbimy

Homuiceci / Pesynomamul 0dyuenus / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
aJylmbLIap:

1. beilopraHuKaibIK KOCBUIBICTAPABbIH MaHbI3/bI
KJIACTApbIHBIH ~ KYPBUIBIMABIK E€peKLIeTIKTePiH
KoHe OeflopraHuKabIK KOCBUIBICTApAbIH HET13T1
TONTAPbIHBIH KYPaMbIH TYCIH/IPiHI3.

2. beitoprannkaibik KOCBUIBICTAPAbIH
KacHeTTepl Typaslbl TEOPUSIIBIK OUTIMIIL opTYpJi
CLIeHapuiJep/ie, COHbIH 1LIIHAE OJapJbIH TY3L1y
KaFaiaapbl MEH peakIUsUIapbIHBIH ©3repyiH
KOJIJJaHy.

3. KypbUIBIMHBIH KOCBUIBICTAPBIH XHUMUSIIBIK
XKoHE (DM3UKAIBIK KACHETTEPIHE dCEPiH Tayiay:
4. KocbulbICTap/IblH KACHUETTEpiH  OJIapJIbIH
KIKTETylHEe Kapail Ookay: XMMMSUIBIK >KOHE
¢u3uKanbIK  KacueTTepiH — Ooipkay — YIIiH
OelfopraHuKaIblK KOCBUIBICTAPBIH O KIKTEIYIH
KOJITaHy MYMKIH/IIT1.

5. Heri3ri OeiopraHuKagblK KOCBUIBICTAPIBIH
PEaKTUBTLIIIT MEH Ty3Uly MeXaHU3MAEpiH

TYCIHIPIHI3.

[Mocaie  ycmemHoro
o0yuarmuecs OyayT:
1.  OObscHATH  CTPYKTypHbIE  OCOOEHHOCTHU
BaXHEHIINX KJIACCOB HEOPraHUYECKHUX
COCIMHEHUN M KOMIIO3MLHNA KIIOUYEBBIX TIPYyMIl
HEOPraHUYECKUX COEANHEHUH.

2. IIpuMeHATh TeOpEeTHIECKHE 3HAHUS O CBOWCTBAX
HEOPraHMYECKUX COCIMHEHUH B  pa3IMYHbIX
CLIEHApUAX, BKIIOYAas WM3MEHEHHME YCIOBUH UX
00pa30BaHUs U peakluil.

3. AHanu3upoBaTh BIUSHHE CTPYKTYpHl Ha
XUMUYECKHEe U (PU3NUYECKHEe CBOICTBA COSTNHEHHIA:
4. TlporHo3upoBaTh CBOHCTBa COEIWHEHUN Ha

3aBeplIeHHsl  Kypca

OCHOBC ux KJ'IaCCI/I(I)I/IKaI_II/II/IZ CnocoOHOCTh
HCIIOJIB30BaTh KJ'IaCCI/I(i)I/IKaIII/IIO HEOPTaHNUYCCKUX
CO€IUHEHUI JJIA IMPOTrHO3UPOBAHUA ux

XUMHYECKHX M (PU3HMUECKIX CBOWCTB.

5. OOBACHATH PEAKIHMOHHYIO CIIOCOOHOCTh U
MeXaHU3MBI o0pa3oBaHUs KITIOYEBBIX
HEOPraHUYECKUX COCIVHECHUI.

After successful completion of the course,
students will be:

1. explain the structural features of the major
classes of inorganic compounds and
compositions of key groups of inorganic
compounds.

2. Apply theoretical knowledge of the properties
of inorganic compounds in a variety of
scenarios, including changes in the conditions of
their formation and reactions.

3. analyze the effect of structure on the chemical
and physical properties of compounds:

4. Predict properties of compounds based on
their classification: Ability to use classification
of inorganic compounds to predict their
chemical and physical properties.

5. Explain the reactivity and mechanisms of
formation of key inorganic compounds.

6. Apply knowledge of the industrial production
of the major classes of inorganic compounds
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6. beilopraHuKabIK KOCBUIBICTAPAbIH MaHbI3bI
KJIACTApBIHBIH OHEPKACINTIK OHAIpICi Typaibl
OLTIMII KOJIJTaHy

7. KocbuibicTapibl OJapAblH CUIIaTTaMallapblHA,
COHBIH 1mIHAC (UUKAIBIK JKOHE XUMUSIIBIK
KacHeTTepiHe Kapai aHBIKTAHBI3.

8. KocbuibicTapAblH KOpIIaraH oOpTara JKoHe
JICHCAYJIBIKKA 9Cepi Typasibl OLTiM/II KOJIIaHYy.

6. IlpumeHsATr 3HaHUSA O MPOMBIIUIEHHOM
[IPOU3BOJICTBE BAKHEUIIINX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN

7. UnentuduuupoBaTh COCIMHEHUSI HA OCHOBE UX
XapakTepUCTHK,  BKJIoYass  (QU3MUECKue MU
XUMHYECKHE CBOWCTBA.

8. IlpuMeHsTh 3HaHUS O BO3ACHCTBUMU COEIMHEHUN
Ha OKPY’KaIOIYIO CPEAY U 310POBBE.

7. ldentify compounds based on their
characteristics, including physical and chemical
properties.

8. Apply knowledge of the environmental and
health effects of compounds.

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

beitopranukansik xumus |, befiopranukaibik
xumud Il

Heoprannueckast xumust |, Heoprannueckas
xumud 1l

Inorganic Chemistry I, Inorganic Chemistry 11

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

"BeliopranukaiblK KOCBUIBICTAPABIH MAaHbI3bI
KJIacTapbl' TMOHI TY37ap, KbIIKBUIAAP, HETi3Iep,
KYp/JIeJTi KOCBUTBICTAp KOHE METaNTIOPTaHUKAJIBIK
KOCBUIBICTAp CHSIKTBI beltopranukanbik
KOCBUIBICTAP/IbIH HET13r1 KJacTapbhlH 3€pTTEeyl
KaMTubl. CTYAEHTTEp Op CBHIHBINTHIH HETi3ri
KYPBUIBIMJTBIK KOHE XAMUSIITBIK
epeKUIeNiKTepIMEH TaHBICA/bl, COHBIMEH KaTap
onmapAblH ~ (QHU3MKANBIK  KOHE  XHMHSUIIBIK
KacueTTepiH 3eprreiii. Kypc peakTuBTiNIK HeH
KOCBUIBICTAp/IBIH Maiia 00y MeXaHU3MJIEpiH
tangayasl  KamTuiael. CTylneHTTep COHBIMEH
Karap OCbl KOCBUIBICTAPJbIH ©HEPKICIINTIK
OH/IIpiCl MEH KOJIJIAaHBLTYBIH, OJIAP/IbIH KOpIIaFaH
opTara KoHE JeHCayJbIKKa OoCEepiH 3epTTeHl.
Kypc crymentrepme Herisri OelopraHHKaIbIK
KOCBUTBICTAp JKOHE OJIAP.IBIH XUMHUSHBIH OpTYPIIi
caJjlaJlapbIH/IaFbl MaHbI3bl Typalibl TEPEH TYCIHIK
MEeH KeH ayKbIMJbl OiTiMIi KaJBINTACThIPYFa
OarbpITTaJIFaH.

JucuuniamHa "Baxuerimmue KJ1acChl
HEOPraHMYECKUX COEIMHEHUI" BKIIOYaeT B cebs
W3y4eHUE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHCHUN, TaKWX KaK COJH, KHCIIOTEHL,
OCHOBAHMS, KOMIUIEKCHBIC  COCIMHCHHA U
METaJUI0OpraHnyeckue coeauHeHusl. CTyIeHThI
03HAaKaMJIMBAIOTCSI C OCHOBHBIMU CTPYKTYpPHBIMU U
XUMHYECKHMHM OCOOCHHOCTSMH Ka)KJI0T0O KJiacca, a
TaKKe U3y4aloT MX (U3UYECKHEe U XUMHYECKHE
cBoiictBa. Kypc Bkimouaer B cebs aHamu3
PEaKIMOHHONW  CIMOCOOHOCTH M MEXaHH3MOB
oOpazoBanusi coeauHeHuil. CTYAEHTH TaKXke
W3y4aloT TMPOMBINIIEHHOE  MPOU3BOACTBO U
MPUMEHEHUE JTHUX COEIUHEHHMM, a TaKke HuX
BO3JICHCTBUE Ha OKPYKAIOUIYIO CPEy U 3I0POBBE.
Kypc opuentupoBan Ha ¢opMUpOBaHUE Y
CTYJICHTOB TJIyOOKOTO TOHUMAHHUS U LIUPOKOTO
CIIEKTpa 3HAHUW O KIIOYEBBIX HEOPTraHUYECKUX
COCIMHCHUSX M WX 3HAYEHWU B PA3TUIHBIX
0071aCTIX XUMHUH.

The discipline “The Most Important Classes of
Inorganic Compounds” includes the study of the
main classes of inorganic compounds, such as
salts, acids, bases, complex compounds and
organometallic compounds. Students become
familiar with the basic structural and chemical
features of each class and also study their
physical and chemical properties. The course
includes analysis of the reactivity and
mechanisms of formation of compounds.
Students also study the industrial production and
applications of these compounds, as well as their
environmental and health impacts. The course is
aimed at developing in students a deep
understanding and broad range of knowledge
about key inorganic compounds and their
significance in various fields of chemistry.

26




Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

XUMUSUIBIK TEXHOJIOTUS | Xumudeckas TeXHONOTHS | Chemical Technology

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Tayp6aesa [Dyabxkan VYpmanrtaeBua, xumus | ['yoeHko Makcum Anapeesud, maructp xumun | Gubenko  Maxim  Andreevich,  Senior
FBUIBIMAAPHl  KaHAUIATBL,  KAYbIMIACTHIPBUIFAH Lecturer, Master of Chemistry
po(heCCOPABIH M. a.
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KyKkuoik scone coloaiinac seemKkopavlKKa Kapceol maoenuem nezizoepil Ocnoevl npasa u anmuKoppynuyuonnoi Kyasmypotl

Basics of Law and Anti-Corruption Culture

OKy makcamuwt / Yueonan yenv/ Purpose

Cpi0aiimac  J)KEMKOPJIBIKKA KapChl  1C-KUMBLI
OOWBIHINIA KYKBIKTHIK OUTIM MEH a3aMaTThIK
YCTaHBIM )KYHECIH KaJbITACTHIPY.

ChopMupoBaTh CHCTEMY TIPABOBBIX 3HAHUA U
rPaXJAaHCKOW IO3MIUU MO HPOTUBOIACHCTBUIO

KOPPYIIIHH.

To form a system of legal knowledge and a
civic position on combating corruption.

Oxvimy nomuoiceci / Pezyiomamet 00yuenusn / Learning out

comes

Kypcersl CITTi Keilin
OimiMasnymbLIap:

KazakcTaHHBIH KOJIAaHBICTAFbl 3aHHAMACHIHBIH
Heri3ri epexenepiH, MeMIeKkeTTiK Oackapy
OpraHJIapbIHBIH KYHECIH, COHJai-aK ChlOaiiiac
KEMKOPJIBIKKA KapChl 1C-KUMBUIABIH MOHIH,
ce0ernTepi MEH LIapanapblH TYCIHETIH 00JIajbl;

- OKHUFalap MEH OpeKeTTepi 3aH TYPFBICBIHAH
TaJ[JTal bl

- HOPMATHUBTIK aKTiIepi KOoJJaHy, COHIal-aK
cpI0aililac  KEMKOPJBIKTBIH ~ QJIJBIH  aTyIbIH
pyXaHHU-aJaMTepIILTIK TeTIKTePiH KOIIaHAIbl;

- MEHrepyl THiC: TYpJi Ky)KaTTapFa KYKbIKTBIK
Tajjmay  Kypridy JAarapUiapel, — chiOaiinac
AKEMKOPJIBIKKA Kapchl MOJEHUETTI JKETUIAIpY
JIaFIbLIAPHI;

- 63 eMipiHJIe ChI0aiiIac KEMKOPJIBIKKA KapChl
KYKBIKTBIK O1TIM/II KOJITaHy;

- Ounyre THic: chi0aitiac >KeMKOPJIBIKTHIH MOHI
’KOHE OHBIH Maifna Oomy cebenTepi; chibaiiiac

KEMKOPJIBIK KYKBIK OY3YIIBLIBIKTAD — YIIH

assKTaraHHaH

MOpPAJbABIK-aIAMIEPIIITIIK  JKOHE  KYKBIKTBIK
YKayarKepIIuIiK mapaiapsl;
- MEHrepyi  KepeK:  MOpaibAblK  CaHa

KYHJIBUTBIKTApbIH 1CKE€ aChIPy JKOHE KYHIEIIKTI

IMocae  ycmemHoro
o0yuyarwmuecs Oyayr:
- IOHUMAaTh OCHOBHBIC ITOJIOXXCHU A I[GflCTBYIOIlIGFO
3akoHoAarenscTBa Kazaxcrana, cuctemy OpraHos
rOCy/lapCTBEHHOI'O  YINpaBJE€HMs, a  TakKke
CYLIHOCTh, MPUYUHBI U MEpHI MPOTHUBOACHCTBUS
KOppynuuH;

- aHaIM3MPOBATH COOBITUS U JAEUCTBHUS C TOUYKU
3peHus npasa,

- TPUMEHATh HOPMAaTHBHBIE AaKThl, a TaKXKe
3aJIeCTBOBATH JTlyXOBHO-HPABCTBEHHbIE
MEXaHW3MBI [IPENOTBPALLEHUS KOPPYIILIUU;

- BJIaACTh: HABbIKaMU BCACHHS IIPABOBOI'0 aHAJIMN3a

3aBeplIeHHsl  Kypca

pa3InYHBIX JIOKYMEHTOB, HaBbIKaMU
COBEPILICHCTBOBAHUS AHTUKOPPYINIIMOHHON
KYJIbTYpBI;

- TpPUMEHATH B CBOEH IKU3ZHENEATEIBHOCTH

IIPaBOBbIE 3HAHUS IIPOTUB KOPPYILUY;

- 3HATh: CYIIHOCTb KOPPYNIHMH U TPUYUHBI €€
IIPOUCXOXKACHUS; MEPY MOPaJIbHO-HPABCTBEHHOMN U
MIPaBOBOM OTBETCTBEHHOCTH 3a KOPPYMIUMOHHBIE
IIpaBOHAPYILIECHUS;

- YMETb: PEaJM30BbIBATH IICHHOCTH MOPAIBHOIO
CO3HaHMS M CIEA0BAaTh HPAaBCTBEHHBIM HOpPMaM B
ITOBCETHEBHOMN IIPAKTHKE; paboTath  Haj

After successful completion of the course,
trainees will:

- understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes
and measures to combat corruption;

- analyze events and actions from the point of
view of law,

- apply regulations, as well as use spiritual and
moral mechanisms to prevent corruption;

- possess: skills in conducting legal analysis of
various documents, skills in improving the anti-
corruption culture;

- apply legal knowledge against corruption in
their daily activities;

- to know: the essence of corruption and the
causes of its origin; the measure of moral and
legal responsibility for corruption offenses;

- be able to: realize the values of moral
consciousness and follow moral norms in daily
practice; work to raise the level of anti-
corruption culture among young people.
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IpaKTUKaga  aJaMIepliiiik  HOpMaJapblH
yCcTaHy,  JKacrap  apacblHOa  cblOaiinac
KEMKODPJIBIKKA Kapchl MOJIEHUET JeHIreiliH
apTTHIpy OOMBIHINA JKYMBIC YKacalIbl.

MOBBIIIEHUEM  YPOBHS  aHTHUKOPPYNLHMOHHOM
KYJIbTYPBI B MOJIOZICKHOU Cpee.

Kypcmoiy Kbickawa mazmynut / Kpamkoe cooepncanue kypca/ Course summary

MeMmleKeT TeH KYKBIKTBIH HEri3ri YFbIMJIaphl
MEH Kareropusuiapbl. KYKBIKTBIK  KapbIM-
KaTbiHACTap. KP KOHCTUTYIUSUIBIK KYKBIFBIHBIH
Herizaepi. KP OKIMIIUIIK KOHE KBUIMBICTHIK
KykblK Herizgepi. KP  AsamaTThlK  KYKBIK
HeTi37epi.

"Crpl0aiiiac YKEMKOPJIBIK " VFBIMBIHBIH
TEOPHSUIBIK-dJiCHAMANBIK Herizaepi. Cribaiinac
KEMKOPJIIBIKKA KapChl iC-KUMBLIT IIAPTHI PETiHIE

Ka3aKCTaHIBIK KOFaMHBIH QJICYMETTIK-
HSKOHOMHUKAIIBIK ~ KaThIHACTApbIH  JKETUIIIPY.
Crli0atinac KEMKOPJIIBIK MIHE3-KYJIBIK

TaOMFATHIHBIH TICUXOJOTHSIIBIK EPeKIIeTIKTEPI.
Cri0aiinac KeMKOPJIBIKKA Kapchbl MOJIEHUETTI
KAJTBIITACTRIPY.

OcHOBHbBIE NOHATHS U KaTErOpUU TOCYAApCTBA U
npasa. [TpaBoBbIe OTHOIIECHHUS. OcHOBBI
KOHCTUTYLIMOHHOI'O pasa PK. OcHoBBI
aIMUHUCTPAaTUBHOTO M yrojoBHoro mnpasa PK.
OcHoBbI rpaxxaanckoro npasa PK.
TeopeTuko-MeTo/10JIOTUYECKUE OCHOBBI TOHSITHS
«koppynuuu». CoOBEpIIEHCTBOBAHUE COLMAJIBHO-
SKOHOMMYECKHUX  OTHOIIEHUH  Ka3aXCTaHCKOI'O
o0mecTBa Kak  YCJIOBUS  INPOTUBOJCHCTBHUIO
koppynuuu.  Ilcuxomornyeckue  0COOEHHOCTH
MIPUPOJIBI KOPPYNIIMOHHOTO MIOBE/ICHUS.
@opMHUpPOBaHNE AHTUKOPPYIIIMOHHON KYJIbTYpHI.

Basic concepts and categories of state and law.
Legal relations. Fundamentals of the
Constitutional law of the Republic of
Kazakhstan. Fundamentals of administrative
and criminal law of the Republic of
Kazakhstan. Fundamentals of civil law of the
Republic of Kazakhstan.

Theoretical and methodological foundations of
the concept of "corruption”. Improvement of
socio-economic relations of the Kazakh society
as a condition for combating corruption.
Psychological features of the nature of corrupt
behavior. Formation of an anti-corruption
culture.

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

BaiitacoBa M.K.

Barbipoexosbia JI.C.

Baitasova M.Zh. Batyrbekova D.S.
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DKoHoOMUKa dHeaHe KacinKepiK nezizepil Ocnosvl 3konomuku u npeonpunumamenvcmeal Basics of economics and business

Oky maxcamul / Yueonan yenv/ Purpose

CanayaTThl SKOHOMHKAIIBIK OMJIBI, OOCEKEIEeCTIiK
opTajaa KOCIITOPBIHAAPIBIH TaOBICTEI
KOCIMKEPIIiK KBI3METIH YUBIMIACTBIPYIBIH

TEOPHUSUIBIK KOHE TOXKIpHOCTiK JaFIblUIaphIH
KAJIBIIITACTHIPY.

Formation of an economic way of thinking,
theoretical and practical skills of organizing
successful  entrepreneurial  activities  of
enterprises in a competitive environment

comes

OKbimy
Kypersl CoTTI asIKTaraHHaH KeHliH
oitiMmasymbLiap:
1- ka3ipri 3aMaHFbl SKOHOMHUKA IPUHIUITEPI MEH
3aHIBUIBIKTAPIBIH KbI3MET eTLTyiH,
HSKOHOMHKAJIBIK ~KaTeropHsUiap, MHKPO IKOHE
MaKpOJICHT e IeT1 YFBIMJIBIK anmapaTThl
TYCiHen,

2- DKOHOMUKAJBIK JKaFqai (bl TaIIaiabl;

3- KOCINKepJiK KbI3METTIH OChbl HeMece Oacka
TYpJIepiHiH 0a3albIK MPOIIECTEPIH OeNTien/l;

4- TaOBICTBI KOCIMKEPIIK KbI3METIHE MiHE37eMe
oepei;

5- Ou3Hec-)Kocmap/bl Kypajbl )KOHE YChIHA/IBI,

6- anraH OuTIMIEpIH MalJabBl KOCIMKEPIIK
KbI3MET YILiH KOJAaHAIbI;

7- KOCITIKEPJIIK KBI3METTI YKOHOMHKAJIBIK KOHE
oNleyMeTTIK OacKapy cajlachlHAa AYpPBIC LIEIIiM
KaObUIIai anasl.

dopmupoBanue SKOHOMHUYECKOTO oOpaza
MBILIUICHUS, TEOPEeTHUYECKUX M IMPAKTHUYECKUX
HaBBIKOB OpraHu3anuu yCIIELIHOM
HpeaNpUHIMATENbCKON JeSITeIbHOCTH
OPEINPUSTHIA B KOHKYPEHTHOU Cpefie
Homuiceci / Pesynemamot 0oyuenusn /Learning out

Ilocne  ycmemHoro  3aBeplieHHsl  Kypca
odyuarimmecs OyayT:

1- HOHHUMATh HPUHIUIIBL u 3aKOHBI

(YHKIIMOHUPOBAHUSI COBPEMEHHONW HSKOHOMMKH,
HYKOHOMMYECKUE KATErOPUH, IIOHATUINHBIN anmapar
Ha MHUKPO- 1 MaKpOYPOBHSIX;

2- aHaIM3MPOBATh IKOHOMUYECKYIO CUTYalHIO;

3- BBIIENATH 0a30BBIE MPOIECCHl TOTO M WHOTO
BH/JIa IIPEANIPUHUMATEIIBCKON EATEIIbHOCTH,;

4-  naBaTb  XapaKTEPUCTUKY  YCHEIIHOCTH
MPEANPUHUMATENIBCKOMN NEATEIBHOCTH;

5- COCTaBJIATH U NMPE3EHTOBATh OM3HEC-TUIAHBI,

6- nOpuUMEeHATb  TOJY4YEeHHblEe  3HAaHUSA  JUIA
MOCTPOCHUS MPUOBUILHOM MpeIpUHUMATEIbCKOM
JIeATEIbHOCTH

7-pUHUMAaTh TpPaBUJIbHBIE pelleHuss B o01acTu
DKOHOMHUYECKOTO M COLUAJIBHOIO YIPABJICHUS
IPEANPUHUMATENIBCKON IEATEIbHOCTH

After successful completion of the course,
trainees will:

1- understand the principles and laws of
functioning of modern economy, economic
categories, conceptual apparatus at micro and
macro levels;

2- analyze the economic situation;

3- identify the basic processes of a particular
type of entrepreneurial activity;

4- characterize the success of entrepreneurial
activity;

5- to make and present business plans;

6- apply the acquired knowledge to build a
profitable entrepreneurial activity

7- make correct decisions in the field of
economic and social management of
entrepreneurial activity

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

DKOHOMHKa KbI3MET €TYiHIH iprejii macenesnepi.
Kanuran. CypaHbiC TNE€H YCBHIHBIC HAPBIFHI.
Bacekenectik sxoHe MoHomomus. Kacimkepiik:
TYCIHITl,  MOHI, HETI3T1  TYpjaepi  JKOHE
YHBIMIACTBIPY HBICaHaphbl. Kacinkepiik

dyH/1aMeHTaJIbHbIE pOOIIEMBI
byHKIMOHUPOBaHUS SKOHOMUKH. Kanurasn. PerHOK

Cnpoc u mnpennoxenue. KoHkypeHuus u
MoHomonus. [IpennpuHUMaTenbCTBO:  TOHSTHE,
CYIIHOCTb, = OCHOBHBIE  BUABI U (hopMEI

Fundamental problems of the functioning of the
economy. Capital. The market is supply and
demand.  Competition and  monopoly.
Entrepreneurship: the concept, essence, main

types and forms of organization. Risks in
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KbI3METTEr1 Toyekenaep. KoMMepuusiblK Kynus | opranu3aidid. PUCKH B IpeANpHHMMATEIBLCKOM | business activities. Trade secrets and ways to
XOoHEe OHBI Kopray Tocuiaepi. Kocinkeprik | nestenpHocT. Kommepueckas taiiHa u criocoObl ee | protect them. Financing of entrepreneurial
KBI3METTI Kap KbLIaHIBIPY. Kacinkepiik | 3amuThl. dunancuposanue | activity. Culture and ethics of entrepreneurship.
MOJICHHETI JKOHE ITHKACHI. HpeANPUHUMATEIILCKON JesTebHocTH. Kynbrypa
U 9THKA NPEANPUHUMATEIIHLCTBA.
bazoaprama rcemexwici / Pykoeooumens npozpammer/ Programme manager

Ka3pikoaena I'.K. TacremupoBa K.A. TastemirovaZh.A. Senior Lecturer, Master
of Economics, Zhazykbaeva G.K.
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Kowbacwoinvix nezizoepi | Ocnoswol nuoepcmea | Basics of Leadership

Oky maxcamul / Yueonan yenv/ Purpose

CryneHTTepiH KOIIOACIIBUIBIK KAaCHUETTEP/Il,
CTHJIBJICP/Ii, KOCIIIOPBIH, aiiMaK »OHE JKaJIlbl el
JCHIeHiHIe ocep €Ty OmiCTepiH  THiMl
naiianany apKbUIbl aJiaMIapAblH MiHE3-KYJIKbIH

OBnajgeHue  CTyJEHTaMHU  METOAOJOTHEH U
MPAKTUKOMN 3¢ eKTUBHOTO yIpaBJICHUS
MOBEJICHUEM M B3aUMOJICHCTBUEM JIIOJICH ITyTEM
3¢ (PEKTUBHOIO  HWCIHOJIB30BAHUSA  JIMJIEPCKUX

Students' mastery of the methodology and
practice of effective management of human
behavior and interaction through the effective
use of leadership qualities, styles, methods of

KOHE e3apa OpeKeTTeCyiH THiMalI Oackapy | KayecTB, CTHJICH, MeTon0B BiusHusA Ha yposHe | influence at the enterprise level, the region and
oJliCTeMECi MEH MPAKTUKACHIH MCHI€PY OPEANPUSATHSI, PETHOHA U CTPAHBI B IIEJIOM the country as a whole
Oxvimy naomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kyperbl corti askraranHan keiiin 0Oidim | [Toccie  ycmemnoro  3aBepmieHusi  kypca | After successful completion of the course,
aJIymblLiIap: odyuaroumecsi 6yayT: trainees will:

1. OackapynslH Oapiblk  JeHreisiepingeri | 1. moHuMaTh CymHOCTH M Meroabl Haywnoro | 1. understand the essence and methods of
yibIMIapaarbl  KeHIOacHIbUIBIK — MOCeJIeIepiH | MoaxoJa K TeopeTHUecKoMy M mpakthuueckomy | scientific approach to the theoretical and
TECOPUSUIBIK ~ JKOHE  TPAKTHKAJIBIK  IIEIIyre | peHieHUI0 mpobiieM jmaepcTBa B opranm3anusix | practical solution of leadership problems in

FBUIBIMH KO3KApacThlH MOHI MEH OJICTEpiH
TYCIHE/I;

2. 0acKapyWIbUIBIK MIHJIETTEepAl LIemy YIIiH
KOIIOACIIBLIBIK MeH OMITIKTIH HET13T1
TEOpHUsTIaApbIH KOJIaHAaIbI;

3. keke OachIHBIH AaPTHIKIIBUIBIKTaPhI
KEeMIITIKTEPiH CHIHK Oaranaiijibl;

4. YKbIMJIa )KYMBIC 1CTEY; 9JIEyMETTIK MaHbI3/blI
MoceNenep MEH YAepiCTepll Tanaay, TOMTHIK
IUHAMHMKa  YIEpICTepiH KOHE  KOMAaHJaHBI
KAJIBIITACTRIPY KAaFUAATTaphlH OlTy HETi3iHIe
TONTHIK JKYMBICTBI THIM/II YHBIMIACTHIPAJIBI;

5. TYJIFaapaibIK, TOTTHIK KOHE
YUBIMIACTHIPYIIBIIBIK ~ KOMMYHUKAIIHSIIAP, BT
Tanaay >koHe Ko0ananapl;

6. iCKepJiK KapbIM-KAaThIHAC JaFJblUIapblHA HE
Oomy, op TYpii Kardaiyapra OailaHBICTHI
OackapyJibIH ajlyaH TYPJI CTUJIbJEpiHE He 0oy,

MCH

Ha BCEX YPOBHSAX YIPABIICHUS;

2. WCTIONTb30BaTh OCHOBHBIE TEOPHHU JIUACPCTBA U
BJIACTH JUIsl PEIIECHNUS YIIPABICHUECKUX 3aay;

3. KpUTUYECKH OIICHWBATH JINYHBIE IOCTOMHCTBA
Y HEJI0CTaTKH;

4. paboraTh B KOJUIEKTUBE; aHaJIM3UPOBATH
COLMAIIBHO 3HAYMMBbIE MPOOJIEMBbl U TPOLECCHI,
3¢ (}EeKTUBHO OpPraHMU30BaTh TPYIMIOBYIO padoTy

Ha OCHOBE 3HAaHMSA IIPOLIECCOB T'PYIIIOBOU
JTUHAMUKA M OPUHLUANOB  (OPMUPOBAHUS
KOMaH/IbI;

S. aHaJIU3UPOBAThH u MIPOEKTUPOBATh
MEXJIUYHOCTHBIE, IPYIIIOBBIE u

OpTaHW3aIMOHHBIC KOMMYHHKAITUH;

6. o001amaThb HaBBIKAMH [EJIOBOrO OOIIEHU,
MHOTOOOPa3HBIMA  CTHJISIMH  YIpPABIICHUS B
3aBHCHUMOCTH  OT  pa3jM4YHbIX  CHTYyaIlHii;

METOJaMH n METOJUKaAMU HUCCICa0BaHUsA

organizations at all levels of management;

2. use the main theories of leadership and power
to solve managerial problems;

3. critically evaluate personal strengths and
weaknesses;

4. work in a team; analyze socially significant
problems and processes, effectively organize
group work based on knowledge of group
dynamics processes and team building
principles;

5. analyze and design interpersonal, group and
organizational communications;

6. to possess business communication skills; a
variety of management styles depending on
different situations; methods and techniques for
researching leadership qualities, technologies for
developing leadership abilities.
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KOIOACHIBUIBIK KAaCHETTEP/l 3epTTey oicTepi
MEH omicTeMernepiue, KoII0acIIbUIBIK
KaOumeTTepal JaMBITy TEXHOJOTHUSJIAphIHA He
Oomagnl

JHUACPCKUX KAyeCTB, TEXHOJOTUSIMU Pa3BUTHS
JUJIEPCKHUX CTIOCOOHOCTEN

Kypcmoiy Kbickawa mazmynut / Kpamkoe cooepncanue kypca/ Course summary

KomOacmpUIbIKTEIH ~—~ TaOUFaTl MEH  MOHI.
Kembacnibuibik KOHE MEHE/KMEHT.
KenbacuibIbIKTBIH JOCTYPII KOHIEHIIHSIIAPHI.
KembacnibuIbIKTHIH WHHOBAIIMSUTBIK
KOHIleNUsuIapbl. TonTap, KoOMaHIaiap >KOHE
KoMaH/a Kypy. KenoacbIHbIH JaMyHbI.
Osrepicrepai  Ky3ere  acblpy  Ke3iHHeri
KembacbUIbIK. Kembacbuiblk Macenesnepi

[Tpupona u cymHoCTh nuaepcerBa. JluaepcTso u

MEHE/UKMEHT.  TpaauuuOHHBIE  KOHLENLUU
JIUEpCTBa. W HHOBaLMOHHBIE KOHLENIUHU
JIMJepCTBa. I'pynmnel, KOMaH/bl u
KOMaH1000pa30BaHue. Pa3Butne aunaepa.

JlunepcTBO mpU  OCYIIECTBICHHH W3MEHEHHIA.
[TpoGiems! muaepcTBa

The nature and essence of leadership. Leadership

and management. Traditional leadership
concepts. Innovative leadership concepts.
Groups, teams, and team building. The

development of a leader. Leadership in making
changes. Leadership challenges

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Toobr10B K. T. ‘

Moaaaraauesa H.JI.

| Tobolov K. T., Moldagalieva N.D.
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IKo102un Hcane mipwinik Kayincizoizi nezizoepi/ Ixonocusa u ocrnoewvl dezonacnocmu ryncusneoeamenvnocmu/ Ecology and Basics of Life Safety

Oky maxcamul / Yueonan yenv/ Purpose

TaOuraTelH  JKOHE  KOFAMHBIH  JIaMYBIHBIH
HET13T13aHAbIIBIKTAPhl TYpaJibl Oip TyTac TYCIHIK
KAJIBIITACTHIPY.

CdopmupoBaTh IEIOCTHOE TMPEACTaBICHUE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI U
oO1ecTna.

To form a holistic view of the basic laws of the
development of nature and society..

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie  ycmemHoro  3aBepmieHusi  kypca | After successful completion of the course,
oiriMmasymbLIap: od0yuarommecsi OyayT: students will be:
1 Tipi opraHusMIepAiH TIpUIUIIK oOpTackiMeH | 1 3HaTh OCHOBHBIC 3akoHomepHoctd, | 1 Know the basic regularities determining the
@3apa  OpEKEeTTEeCYiH AaHBIKTAWTBIH  HETI3T1 | OIPEeeIIIoNne B3aMMOJICHCTBHS xuBbIX | Interactions of living organisms with their
3aHJIBUTBIKTApIbI 01Ty, OpPraHU3MOB CO CPE0il OOUTAHNS; environment;
2 DKkosorusutbIK (haKTOpIIapbIH KikTenyin Oty | 2 3Hare  kiaccubukanuioo  dkonoruueckux | 2 Know the classification of environmental factors
3 opraHM3MIEpAiH OMipJiK OpTachkl Typajbl | (aKTOpOB 3 Have an idea of living environments of organisms
TYCIHIK OOJTyBI 3 Nmers mpexacraBieHHs O >KM3HEHHBIX cpenax | 4 Possess the basics of the concepts of ecological
4 DKONOTHSJIBIK KYHelnep  YFBIMAAPBIHBIH | OPraHH3MOB systems

Heriznepin MmeHrepy 5 TaOuraTTsl KOpFayablH
XKoHe TaOWFaTThl TUIMJII MaiiamaHyablH HETi3Ti
MPUHITUTITEPIH O1ITY;

6 AHTPOTOTEH/IIK KBI3METTIH
QJICYMETTIKIKOJIOTHSIUTBIK ~ CAJIapblH  OoJDKai
oury;

7  TIpWUNK  Kayilci3JiriHiH
HETi37IepiH MEHTepy

8 TeteHie >xaraaiiinap Ke3iHae aJFalIKbl KOMEK
KepceTe OLTy TEXHOJOTHsUIap/bpl MaiaanaHa
OTBIPBITT, MaMaHJIBIK  OoOWBIHIIA  KO0Oajay
KBI3METIH KY3€re achlpabl.

TEOPHSIIBIK

4 Brnaners OcHOBaMHU ITOHATUSIMU DKOJIOTMYECKUX
CHCTEM

5 3HaTh OCHOBHBIE NMPUHIIUIIBI OXPAHbI TPUPOBI U
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

6 YmMmeth IIPOrHO3UPOBATH
COLIMAJIbHOZKOJIOTUYECKHE HOCIECTBHS
AQHTPOIIOTEHHOH eSATENLHOCTH;

7 Bnanets  TeopeTnyeckuMu OCHOBaMHU

0€30IMacCHOCTH KU3HEAEATEIHHOCTH
8 VYMmeThb oOKa3bpiBaTh TMEPBYIO IMOMOINL TpHU

'—IpCSBBI‘—IElfIHLIX CTaluAX C IIPUMECHCHUEM
COBPCMCHHBIX I/IH(I)OpMaI_[I/IOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B 00JlacTu
9KOJOTMYCCKHX, (I)I/I3I/IOJ'IOI‘I/I‘-ICCKI/IX n

TUTHCHHUYCCKHUX HCCH@HOBaHHﬁ.

5 Know the basic principles of nature protection and
rational nature management;

6 Be able to forecast socio-ecological consequences
of anthropogenic activity;

7 Possess the theoretical basics of life safety

8 Be able to render first aid in emergency situations
with the wuse of modern information and
communication technologies in the field of

ecological, physiological and hygienic research.

Kypcmuiy Kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary
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TipmuITiKTIH HETI3T1 opTajapbl MOIMYJISIUSIIBIK
SKOJIOTHS, OipecTiKTepaiH JKOHE
IKOXYHeNepIiH dKoJorus, ouocdepa ,oeMip cypy
Kayilci3AiriHiH TEOPHUIBIK Heri3aepi

OCHOBHBIC ~ Cpellbl  JKU3HH, IOMYJISIIIMOHHAS
HKOJIOTHS, JKOJOTUS COOOLIECTB U HKOCHUCTEM,
ounocdepa, TeoOpeTHIECKUE OCHOBBI 0€30MaCHOCTH
YKU3HEICATCIIHOCTH

Basic living environments, population ecology,
ecology of communities and ecosystems, biosphere,
theoretical foundations of life safety

Bazoaphama scemexuici / Pykosooumenwv npozpammul/ Programme manager

Kyo6eeB M.C.

Pyukuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Founoimu 3epmmeyinepoin nezizoepi scone akademusnvlx xam/ OCHOBbl HAYUHBIX UCCIE006ARUTL U aKademuuecKoe nucbmo/ Basics of Research and

Academic Writing

OkKy makcamut / Yueonan yenv/ Purpose

FoumeiM kyi#ieciHae FBUIBIMU OWJIAyJbl JaMBITY

Pa3BuTh HayuHoe MbIIUIEHHE U C(HOPMUPOBATH

Develop scientific thinking and develop research

KOHE  3epTITey JKYMBICBIHBIH JIaFJbUIAPbIH | HABBIKK HCCIeAoBaTenbekoir padotel B cucteme | SKills in the system of sciences
KaJIBIITACTBIPY HayK
Oxvimy naomuaiceci / Pezyiomameut 06yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmeHusi  Kypea | After successful completion of the course,
olTiMasymbLIap: odyuaroumecsi 6yayT: students will be:
Oenrini  Oip FBUIBIMIBI 3€PTTEY/AIH FBUIBIMU | IPUMEHATh HaydHble Meronsl W mpuembl | apply scientific methods and techniques for the

OICTEPl MEH 9JIICTEPiH KO AaHA/IbI;
FBUIBIMA ~ MOTIHAEPIIH  O/iCHAMAachl
TaJNJayblH TaHJai1bl;

3epTTey MIHAETTEpiH HIElly YIIIH Ka3ak, OpbIC

MCH

KOHEe IIeT TulIepiHae jka3bamia HbICaHa
KOMMYHHKAITUSFA TYCEIi;

©31HIH FBUIBIMU-3EPTTEY KbI3METIHJIE
aKIMapaTThIK-KOMMYyHUKAITHSUTBIK
TEXHOJOTUSIIAPbIH opTypdi TYpJEPiH:
WHTEPHET-PECypCTap/ibl,  aKmapaTTel  i3]ey,

cakTay, eHJey, KOpray >KoHe Tapary OoibIHIIA

UCCIIEIOBaHUSI KOHKPETHON HaYKHU;

BBIOMpATh METO/I0JIOTHIO U CLIOCO0 aHaIN3a HayYHbIX
TEKCTOB:

KOMMYHHUIIUPOBaTh Ha Ka3aXCKOM, PYCCKOM U

MHOCTPAHHOM SI3BIKAX JUTSL pelieHus
HCCIIEI0BaTENbLCKUD 3a1aY:
HCIIOIB30BaTh B cBoeil Hay4HO-

HCCIIEOBATEIBCKON  JEATEIBHOCTH  PA3IMYHBIC
BH/JIBI MH(POPMAIMOHHO-KOMMYHUKAIITUOHHBIX
TEXHOJIOTHIl: HHTEpPHET-Pecypchl, OOJauyHbIE W
MOOWIbHBIE CEPBUCHI 10 TOUCKY, XpaHEHUIO,

study of a specific science;

to choose a methodology and method of analyzing
scientific texts:

to communicate in Kazakh, Russian and foreign
languages to solve research problems:

to wuse various types of information and
communication technologies in their research
activities: Internet resources, cloud and mobile
services for searching, storing, processing,
protecting and distributing information.

OYJITTHI KOHE MOOWITBTI cepBucTepai | oOpaboTKe, 3alMTe W PACIPOCTPAHCHHIO
naiganaHaubl. nH(pOpMaIINH.
Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepiycanue kypca/ Course summary
ITon  OKBITBUTATBIH  cajajgaFbl  FbUIBIMHK | JIMCIIMIUIMHA HampaBiieHa Ha um3ydeHue metonoB | The discipline is aimed at studying the methods of

3epTTeyiep OMicTepi MEH aKaJAeMHSUIBIK XaTThl
3epTTeyre OarbITTanFaH. bigiM  anymbuiap
TY)KBIPBIMIAMATIBIK aMMapaTieH >KOHE 3epTTey
YKYMBICBIHBIH HETI3T1 KE3C€HIEepIMEH, 9ICTePIiH
KIKTENyIMEH, OoJapbl KOJJaHy cajajapbIMEeH
TaHBICA]IBI. binim  amymbuiap  FRUTBIMH
3epTTeyepai CaHIBIK JKOHE CaNaJbIK Talaay

Hay4YHbIX HCCJIEIOBAaHMH M  aKaJAeMUYECKOTrO
nuckMa B Hu3ydaeMoil oOmactu. OOyuaromiuecs

O3HAKOMSTCS C TMOHSATHUHHBIM amnmapaToM U
OCHOBHBIMHU JTaraMu UCCIIEIOBATEIIHCKON
HESTEIbHOCTH, KIaccuukanuein METOIOB,
obmactaMu ux npuMmeHeHus. OOyuwaromuecs

Hay4daTCAa BJIAJCTh HABBIKAMU KOJWMYCCTBCHHOI'O U

scientific research and academic writing in the field
under study. Students will get acquainted with the
conceptual apparatus and the main stages of
research activities, the classification of methods,
and areas of their application. Students will learn to
master the skills of quantitative and qualitative

analysis of scientific research and present the
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JaFAbUIAPBIH UTEPyTe *KOHE OHBIH HOTHXKEIEPIH | KaYeCTBEHHOI0 aHAIM3a HaydHbIX HccaeaoBanuii u | results in the form of publications and speeches in
aKaJIeMHUsUIBIK OpTaja MakajaMeH OasHaamalap | IpeICTaBIsITh Pe3ysbTaThl B Buje myOnukanuid u | the academic environment
TYpiH/Ie YChIHYFa YHpPEHEI. BBICTYIUICHHUI B aKaJIeMUYECKON Cpelie
bazoaprama rcemexuici / Pykoeooumens npozpammel/ Programme manager
TayakesioB IIBIHFBIC Aiinaprasuyisl, | ['ydoenko Makcum AnapeeBud, maructp xumun | Gubenko Maxim Andreevich, Senior Lecturer,
IIEIarOTMKA  FBUIBIMAAPBIHBIH ~ MarucTpi, ©OHEp. Master of Chemistry
MYFaIiM
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Komnwvromepnix xumusa/ Komnvromepnaa xumusa/ Computer Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

Kommerorepiik XUMHUSTHBIH 3aMaHayu
Macenenepi, 9icTepi MeH OarbITTaphl, COHAN-aK
XUMUS OoiibIHIIA KOMITBIOTEPITIK
Oarmapinamanapipl  Kypylda  KOJIJaHBUIATHIH
TEXHUKAIBIK Kypajaap Typaibl TYCIHIK aJIbIHBI3.
binim Oepyne JkoHE XHUMHUSA CaJlaChIHIAFbI
MPAKTUKAJIBIK Macenenepal LISy /Ie
KOMITBIOTEPJIIK TEXHOJOTHSIIAP/IbI KOJIAHY IbIH
MIPAKTUKAJIBIK JIAFIbUIAPBIH AJTBIHBI3.

ITonmyuuTe mnpencraBiIeHHE O COBPEMEHHBIX
npobiemax,  MeToJaX M HalpaBJICHUX
KOMITBIOTEPHOM XMMUH, & TaKKE€ TEXHUYECKUMU
CPEICTBAaMH, HCIOJb3YEMBIMH IIPU CO3JaHUU
KOMIIBIOTEPHBIX Iporpamm no xumuu. [lonyunts
IIPAKTUYECKUN HaBBIK UCII0JIb30BAHNUS
KOMITBIOTEPHBIX TEXHOJIOTHI B OOpa3oBaHUU W
IOpU PEUICHUU MNPaKTHYECKUX 3a7ad B 00JacTu

XHUMMHHU.

Gain an understanding of modern problems,
methods and areas of computer chemistry, as
well as the technical means used to create
computer programs in chemistry. Gain practical
skills in using computer technology in education
and in solving practical problems in the field of
chemistry.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
alymbLIap:

1-okpITyna ecenTey *koHE KBAaHTTHIK XUMUSHBIH
MaHbI3/1bl  (aKTIIEpPIH, TYXKbIPbIMIAMalaphblH,
MPUHIUITEP] MEH TEOPUSIIAPBIH KOJIaHY;
2-XUMHUSHBI ~ OKBITyZla ~ KOMIBIOTEp  MEH
OarapiamalblK JKacaKTaMaHbl KOJIJJaHbIHbI3;
3-JlaiibtH ~ KonmaHOanmsl  OargapiaMarnapabl
naiinanana OTBIPHITI, MOJIEKYJIabIK
KYPBUTBIMHBIH KBAHTTBHIK-XUMUSITBIK
ecernTeysepiH OpbIHaay;

4-]Jlaitera KOJIZAHOAJIBI Oarapyramanapsl
naiinanana OTBIPHIII, MOJIEKYJIabIK
KYPBUIBIMHBIH TepOeIMeNi >K9HE 3JIEKTPOHJIBIK
CIIEKTpJIEPiHIH KBAHTTBIK-XUMUSIIBIK
€CenTeyJiepiH OphIHAY;

S-XUMUSUIIBIK PEaKIMsi HOTUXKECIH/E peareHTTep
nmapamMeTpJIepiHIH ©3TepyiH eCenTey/l KoHe
TEPMOJIMHAMHKAJIBIK HapaMeTpliepli ecenTeyi
OpBIHAAY;

Hocae ycnmemHoro
odyuawiuecs OyayT:
1 - mpuMeHTh BakHeHIHe (PaKThl, KOHIICTIINH,
INpUHOUIIBI KW TCOPUU BBIYUCIUTEILHON U
KBaHTOBOI XMMHUU B TIPETIO/IaBAHUH;

2 - ACTIOJB30BAaTh KOMIBIOTEP W MPOrPaMMHOE
o0ecrieyeHre B MpenoaBaHuy XUMUHY;

3 - BBINIOJIHATH KBAHTOBO-XUMHNYCCKUC PACUCTEI
MOJIEKYJISIPHOM CTPYKTYpBI C HCHOJIb30BAHHUEM
TOTOBBIX MMPUKIIAIHBIX IIPOTrpaMM;

4 - BBITIONHATH KBAHTOBO-XUMUYECKUE PACUETHI
KOJIe0aTeIbHOTO W DIIEKTPOHHOTO CIEKTPOB
MOJIEKYJISIPHOM CTPYKTYpBI € HCHOJIb30BAHUEM
TOTOBBIX MMPUKIIAIHBIX IIPOTrpaMM;
5 — BBHINOJHATH  PACYETHI
nmapaMeTpoB ~ peareHToB B
XUMHYECKOH peakuuu u
TEPMOAMHAMHYECKUX MTapaMeTpOB;
6 - OCYWEeCTBIATh METOJUKY pacueToB

3aBepuIeHUsl  Kypca

N3MEHEHHUS
pe3ynbrare
pacuer

MOJIEKYJISIPHBIX U T€OMETPUUYECKUX

After successful completion of the course,
students will be:
1 - knows and understands the most important
facts, concepts, principles and theories of
computational and quantum chemistry;
2 - knows the main directions of using
computers in chemistry;
3 - knows the methods of quantum-chemical
calculation of molecular structure using ready-
made applications;
4 - knows the methods for performing
quantum-chemical  calculations of the
vibrational and electronic spectra of the
molecular  structure using ready-made
applications;
5 - knows the methods for calculating the
change in the parameters of the reagents as a
result of the chemical reaction and calculating
the thermodynamic parameters;
6 -uses the technique of calculating the
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6-KBAaHTTBIK XUMUSHBIH OpTYpJi omicTepiMeH

MOJICKYallapIbIH MOJICKYJIAIbIK JKOHE
TEOMETPHSUIBIK ~ CHIAaTTaMallapblH  €CenTey
O/IiCTEMECIH XKY3€ere achipy;

T-ecenireynep Herisinae XUMUSIIBIK
KOCBUIBICTAPIbIH TEPMOIMHAMHKAIIBIK
napaMeTpIIepiH OPHATHIHBI3.

8-ecenTeynep HOTH)KECIHIE QJIBIHFaH

KOPBITBIHJbI dKTIApATThI TAJIAAdY.

XapaKTEPUCTUK MOJIEKYJI
METOJaMHU KBaHTOBOW XUMUU;
7 — ycraHaBiIMBaTh TEPMOJUMHAMHUYECKHE
napaMeTpbl XMMHUYECKUX COEJUHEHMH Ha
OCHOBE pacyeToB.
8 — AHaM3HUPOBAaTh MONYYEHHYIO, B pE3yJbTaTe
pacueToB UTOTOBYIO HH(OPMAIHIO.

Pa3INIHbIMHA

molecular and geometric characteristics of
molecules by various methods of quantum
chemistry;

7 - uses the technique of calculating the
thermodynamic  parameters of chemical
compounds.

8 - is able to decipher and analyze the resulting,
as a result of calculations, summary information.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

beitopranmkansix xumusi |

‘ Heopranuueckas xumus |

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

"KommbroTepitik XuMus'" ToHI XUMHS CaTachIHIA

ecenTey onmicrepi MEH KOMITBIOTEPITIK
TEXHOJIOTHSUTAP/Bl  KOJaHyFa  OaFbITTaJIFaH.
Kypc OappichlHIa  CTyAEHTTEp  KBAaHTTBIK
XUMUSUIBIK ~ €CENTEYNEpAiH,  MOJICKYIIAIBIK
MOJICNIBJICYAIH, MOJIEKYJANbIK JUHAMUKAHBIH
NPUHLMITEPI  MEH  QMICTEpiH,  COHJal-aK
XUMHUSITBIK Kyhenepaiy KYPBUIBIMBIH,
KacHeTTepi MEH peakIFsUIapblH Tajnay YIIiH
OarmapiIaManbiK MaKeTTep/Ii KOJIJIaHyIbI

yiipeneni. Kypc coHbIMEH KaTap XUMHSIIBIK
nporecTepli 3eprrTey KOHE KOCBUIBICTAPIbIH
XUMMSUIBIK ~ KacHeTTepiH  Ooipkay — YIIiH
KOMIIBIOTEPITIK MOJIENBICY 1 KOJIIaHy1bl
KaMTuIbl. OKBITY MOJIEKYJIAJIBIK KYPbUIBIMAAPABI
BU3yalu3anusiay OarapiamanapbIMEeH
MPaKTUKAJIBIK JKYMBICTBI, €CENTeYJep KYpri3yi,
aJIBIHFaH JIEPEKTeP/Ii Talaayabl )KOHE XUMUSIIBIK
3epTTeyNIepAe €cCenTey OIICTEpiH KOJIaHYAbI
KaMTH/IBI.

JucuuniamHa "KommbrorepHas xumus"
dboxycupyercs Ha IPUMEHEHUH BEIYUCIUTEIHHBIX
METO/JIOB W KOMIBIOTEPHBIX TEXHOJOTUM B
obrmactu xuMuu. B Xxome Kypca CTyACHTHI
W3y4aloT TNPUHIUOBI W METOAbl KBaHTOBO-
XHUMHYECKHUX pacyeTos, MOJIEKYJIIPHOTO
MOJICIUPOBAHUSA, MOJICKYJAPHON JIHUHAMUKH, a
TaK)Xe MPUMEHEHHUE MPOrPAMMHBIX MaKETOB AJIf
aHai3a CTPYKTYpbl, CBOMCTB UM peaKUui
XUMUYecKux cucrteM. Kypc oxBaTbiBaeT Takke
WCIIOJIH30BAHNE KOMITHIOTEPHBIX CUMYJISIIHMN JIJIst

U3YYCHUS XUMHYECKHUX MIPOLIECCOB U
MMpEacKasaHus XUMHUYCCKUX CBOICTB
coenquHeHuil. OOydeHHe BKIIOYaeT B ceds
MPAKTUYECKYyl0 paboTy C mporpamMmmamu s
BU3YaIH3aI[uU MOJIEKYIISIPHBIX CTPYKTYP,
MPOBEJICHUE pAcCYeTOB, AaHAIU3 TMOJyYECHHBIX
JaHHBIX, n IMPUMCHCHUC BbIYUCIINTCIIbHBIX

METOA0B B XUMHUYCCKUX HUCCIICAOBAHUAX.

The Computer Chemistry discipline focuses on
the application of computational methods and
computer technology in the field of chemistry. In
the course, students learn the principles and
methods of quantum chemical calculations,
molecular modeling, molecular dynamics, and
the application of software packages to analyze
the structure, properties, and reactions of
chemical systems. The course also covers the use
of computer simulations to study chemical
processes and predict chemical properties of
compounds. Training includes hands-on work
with  software programs for visualizing
molecular structures, performing calculations,
analyzing the resulting data, and applying
computational methods to chemical research.
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Ilocmpexsusummepi / Ilocmpexeuszumwt/ Postrequisites

OpraHuKaIbIK XUMHUSHBIH TEOPUSIIBIK HET13/1epi | Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

| Theoretical Bases of Organic Chemistry

bazoaprama scemexuiici / Pykoeooumens npozpammul/ Programme manager

TayakesioB IbinFbIC
[elaroruka

MYFaJliM

FBUTBIMIAPBIHBIH ~ MarucTpi,

Ailigapra3uyJbl,
OHED.

I'ydenko
XUMUH

Makcum  AHApeeBMY, MATHCTP

Gubenko Maxim  Andreevich,
Lecturer, Master of Chemistry

Senior
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Xumusansl oKbimyoazol Komnstomepiix mexnonozusanap! Komnoromepuvie mexnonozuu 6 ooyuenuu xumuul Computer Technologies in Teaching

Chemistry

OkKy makcamut / Yueonan yenv/ Purpose

Crynenrtrepai XUMUSTHBI OKBITY/Ia
KOJIJIAHBUIATBIH TEXHUKAIBIK Kypajjap MeEH
Oarmapiamanapiasl  KOJIJAHYABIH  3aMaHayu
MOCeJIeNIepiMEeH, omicTepiMeH JKOHE
OarpITTapbIMEH TAHBICTHIPY. biimM Oepyne koHe
XUMUSI CaJTACBIHAFbI TIPAKTHKAIBIK MACEIeNep i
HICHIYZe  KOMITBIOTEPIIK  TEXHOJIOTHSIIAPIBI
MIPAKTUKAJIBIK KOJIAHYFA JaibIHIAITY.

O3HaKOMHUTb  CTYJEHTOB C  COBPEMEHHBIMH
npobiieMaMu, METOJaMM M HalpaBICHUSIMU
IIPUMEHEHUs TEXHUYECKUX CPEACTB U IIPOrpamm,
HCIIOJIb3YEMBIX pu oOyueHuun XUMUMU.
IToAroToBUTH K IPAKTUYECKOMY HCIIOIB30BAHUIO
KOMIIBIOTEPHBIX TEXHOJIOTHIl B 00pa30BaHUU U IIPU
peLICHUH IPAKTUYECKUX 3a/1a4 B 001aCTH XUMUH.

To familiarize students with modern problems,
methods and areas of application of technical
means and programs used in teaching chemistry.
Prepare for the practical use of computer
technology in education and in solving practical
problems in the field of chemistry.

Oxvimy namuoiceci / Pesynomamut 06yuenus / Learning outcomes

Kypcerbl ¢oTTi asiKkraraHHaH KeiliH Ourim
ajlyublLiap:

1. XHUMHUSHBI OKBITYJa KOMITBIOTEPITIK
TEXHOJIOTHUSHEI KOJITaHYIbIH HETI3T1

NPUHIUNTEPIH TYCIHAIPIHI3.
2. XuMUATBIK KYOBUIBICTap MEH MpoLecTepl

BU3yallM3allsulay  BHU3yalM3alusiiay  JKOHE
KOpCeTy YIIH OargapiiaMalblK KacaKTaMaHbI
KOJIJaHBIHBI3.

3. XuMusSHBl  TUIMAIPEK  OKBITY  YLIIH

AJIEKTPOHABIK OKBITY MaTepHaAapblH d3ipiey
KOHE KOJIAaHY.

4. XUMHSJIBIK TPOLIECTEp MEH peaxiHsIapabl
MOJIETIb/ICY KOHE Taljay YIIIH KOMIBIOTEPIIK
MOJIENIBJICY/l KOJJIAaHBIHBI3.

5. XUMUSIHEI OKBITY KOHTEKCTIHE
KOMIIBIOTEPIIIK  OiliM  Oepy pecypcTapbIHBIH
THIMJIUTITI MEH camnachkiH Oaranay.

IMocne  ycmemHoOro  3aBepilieHHsl  Kypca
odyuawiuecs OyayT:
1. OOBSCHATD OCHOBHBIE MPUHIIUTIBI

UCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX TEXHOJOTHH B
00y4eHUU XUMUHU.

2. IlpumeHsTh TpOrpaMMHOE OOECTIeYeHHEe IS
BU3YQJIU3allUM BU3yaJIW3allid M JIEMOHCTPAIUH
XUMHUYECKHX SBJICHUH U TIPOIECCOB.

3. PaspabareiBaTh W TPHUMEHATH DICKTPOHHBIC
obyyJaromue MaTepuabl st 6oee 3pPeKTHBHOTO
00y4eHUS XUMUH.

4. TlpuMeHSTh KOMIBIOTEPHBIC CHMYIISAIIAN IS

MOJCIIMPOBAHUS. M aHaju3a  XHMHYECKUX
MPOLECCOB U PEAKIUA.
5. OnenuBarhs HPPEKTUBHOCTH M  KauecTBO

KOMITBIOTEPHBIX 00pa30BaTEIbHBIX PECYPCOB B
KOHTEKCTE O0yUECHHS XUMUHU.

6. Mcnonb30BaTh BUPTyaJIbHBIC JTAOOPATOPHH IS
MMPOBCACHU A XUMHNYCCKUX 9KCIICPUMCHTOB n
AQHATM3UPOBATH UX PE3YIbTATHI.

After successful completion of the course,
students will be:

1 Explain the basic principles of using computer
technology in chemistry teaching. 1.

2. Apply software to visualize visualization and
demonstration of chemical phenomena and
processes.

3. Develop and apply e-learning materials to more
effectively teach chemistry.

4. Apply computer simulations to model and
analyze chemical processes and reactions.

5. Evaluate the effectiveness and quality of
computer-based educational resources in the
context of chemistry instruction.

6. Use virtual laboratories to conduct chemical
experiments and analyze the results.

7. Apply computer modeling techniques in
chemical investigations and data analysis.

8. Utilize online resources for advanced study and
extension of knowledge in chemistry.
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6. XUMUSIBIK SKCIIEPUMEHTTEP KYPrizy KoHE
OJIApBIH HOTHIKEINIEPiH Talay YIIiH BUPTYaabl
3epTXaHajap/Ibl Mai aIaHbIHbI3.

7. XUMHATBIK 3€pTTEyJep MEH JepeKTepi
Tangayaa KOMIBIOTEPIIIK MOJENBACY OMiCTEPiH
KOJIJIaHBIHBI3.

8. XuMus canachlHIAFbl OUTIMII KETUIIIPY
KOHE KEHEWTy YIIIH OHJAaWH pecypcTapibl
naiagsaHbIHbI3.

7. [IpumeHnATH METO/1bI
aHaJIn3a JaHHBIX.

8. Hcnonp3oBathb OHJIaH-PECYPCHI JIRIE:
MIPOJIBUHYTOT'O U3y4YEHUsl U paCIIMPEHUS 3HAHUH B
00J1aCTH XUMUH.

KOMIIBIOTCPHOI'O
MOZACIIMPOBAHUA B XUMHNYCCKUX HUCCIICAOBAHUAX U

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites

beitopranmkansix xumusi |

‘ Heopranuueckas xumus |

| Inorganic Chemistry |

Kypcmuiny kvickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

"XUMUSHBI OKBITY/1aFbl KOMITBIOTEPITIK
TeXHOJIOTUsIap" MoHI XuMUs OoiibIHIIA O11iM

Oepy TMpoIecCiHIAe 3amMaHayW aKMapaTThIK
TEXHOJIOTHSUIApAbl  KOJNJAHYAbl  KaMTHUIBL.
CryneHTTep  XUMHUSUIBIK  KYOBLIBICTap.Ibl
BU3yalIH3alusIay, 3JIEKTPOH/IbI OKYy

MaTepHajIapblH  JKacay »JKOHE BUPTYaJJIbI
XUMHUSAJIBIK OKCIIEPUMEHTTEp KYPrizy YILIiH
OaFmapmamMaliblk  JKacaKTaMaHbl  KOJIaHy
Heriznepin yiipeneni. Kypc coHbIMeH Kkartap
XUMMSUIBIK ~ TIpoOLlecTepAl  Tajnjay — YUIH
KOMITBIOTEPIIIK MOJEJBIEY MEH MOJEINbIeY
oMicTepiH KONMaHyAbl KaMTHIbl. CTymeHTTep
KOMITBIOTEPIIIK OUTiM Oepy pecypcTapbIHbIH
THIMIIITIH Oaranay JKOHE XUMHUSIHBI
TEPEHETII OKBITY YILIiH OHJIAMH pecypcTap/bl
KOJIJAaHY JaFIbUIapblH  JambITanel.  OKBITY
XUMUSJIBIK ~ 3€pTTeyJepAe  KOMITBIOTEPIIK
TEXHOJIOTUSIAP/bl MPAKTUKAIBIK KOJIaHY/bl
KaMTHIbI )KOHE CTYICHTTEP/II KOCIOU KbI3METTE

JucuumiuHa "KoMObplOTEpHbIE TEXHOJOTUH B
o0y4yeHMH XHMMHHU" OXBaThIBA€T MPHUMEHEHHE
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN B
o0pa3oBaTeNbHOM  Tpollecceé IO  XHUMHH.
CTyneHThl H3y4alOT OCHOBBI HCIOJIb30BaHUS
IIPOrpaMMHOTO OO€CTIeUeHHsI ISl BU3yalTU3al[uK
XUMHYECKUX SIBICHUHN, CO3AaHMS AJIEKTPOHHBIX
oOyyaroImux  MaTepuajoB U  IPOBEICHHUS
BUPTYAJIbHBIX ~ XUMHUYECKHX  JKCIIEPUMEHTOB.
Kypc Takxe BKiIrO4aeT B ceOsl MCIIOJIb30BaHHUE
KOMITBPIOTEPHBIX ~ CUMYJSIIMM W METOJOB
MOJICJIMPOBAaHUS  JUIsl aHalM3a XHUMHYECKUX
nporieccoB. CTyIeHTHI pa3padaThIBalOT HABBIKU
OLleHKH  A(PPEKTUBHOCTH  KOMIIBIOTEPHBIX
o0pa3oBaTeNbHbIX PECYypcoOB U NPUMEHEHHUS
OHJIAMH-PECYpPCOB JJIs YIIyOJIEHHOTO M3y4eHHUs
xumun.  OOyueHue  BKJIOYaeT B cedd
[IPAaKTUYECKOE MNPUMEHEHHE KOMIIBIOTEPHBIX
TEXHOJIOTUII B XUMMUYECKUX MCCIEJOBAHUAX U
MOJITOTABJIMBAET CTYIEHTOB K A(PPEKTUBHOMY

The discipline "Computer Technologies in
Chemistry Teaching" covers the application of
modern information technologies in the
educational process of chemistry. Students
learn the basics of using software to visualize
chemical phenomena, create e-learning
materials and conduct virtual chemical
experiments. The course also includes the use
of computer simulations and modeling
techniques to analyze chemical processes.
Students develop skills in evaluating the
effectiveness of computer-based educational
resources and applying online resources for
advanced chemistry learning. The training
includes practical application of computer
technology in chemical research and prepares
students to effectively utilize modern
educational resources in their professional
lives.
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3amMaHayn OuTiM Oepy pecypcTapbiH THIMII HCIIOIh30BaHUIO COBPEMEHHBIX
nanananyra JaibIHIanbl. 00pa3oBaTeNbHBIX pecypcoB B
poeCCHOHAILHOMN JICATEIILHOCTH.

Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites

OpraHHKaIbIK XMMUSIHBIH TEOPUSUIBIK Herizaepi | TeopeTHuecKue OCHOBBI OPraHMYEeCKOil XMMHUH | Theoretical Bases of Organic Chemistry
bazoapnama scemexuici / Pykosooumens npozpammet/ Programme manager
TayakeJioB IIbIHFBIC Ailinaprasuyasl, | I'ydoenko Makcum AnapeeBud, maructp xumun | Gubenko Maxim Andreevich, Senior Lecturer,
IEJaroruKa  FhUILIMIAPBIHBIE, ~MArucTpi, ©HEp. Master of Chemistry
MYFaIiM
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3. 3 OKY KbLJIbIHA APHAJIFAH JJIEeKTHBTIK MIHAeP / DJIeKTUBHbIE THCHUILTHHBI 115 3 roaa ooyueHus/ Elective courses for year 3

OpzanuKanvlK Xumuanolyy meopusansix He2izoepi/ Teopemuueckue ocnoswl opzanuyeckou xumuu/ Theoretical Bases of Organic Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

Crynentrepne OpraHuKanbik XUMUS
3aHJBUIBIKTAphl  Typajibl  JKalIbl  TYCIHIK
KaJIBIITACTBIPY: OpTaHUKaJIBIK
MOJIEKYJAIapAblH ~ KYPBUIBIMBI  (XUMHSIIBIK,
ANEKTPOHBI, KEHICTIKTIK), op TYpi
peaKUusUIapblH HEri3ri 3aHJBUIBIKTaphl MEH
MeXaHU3MJIepi, KOCBUIBICTAp/IbIH HETI3T1

KJIACTapbIH ally JJiCTepi.

CdhopmupoBaTh y CTYICHTOB O0lIee MOHUMaHHE
3aKOHOMEPHOCTEM OpPTraHUYEeCKOM XUMUH:
CTpOEHHE (xumuyeckoe, 3JIEKTPOHHOE,
MIPOCTPAHCTBEHHOE)  OPraHUYECKUX  MOJEKYI,
OCHOBHBIE ~ 3aKOHOMEPHOCTH M  MEXaHU3MbI
MIPOTEKAHUS PA3IUYHBIX TUIIOB PEAKIIH, CTIOCOOBI
I0JIy4Y€HHUsI OCHOBHBIX KJIACCOB COEIMHEHUH.

To form in students a general understanding of the
laws of organic chemistry: the structure
(chemical, electronic, spatial) of organic
molecules, the basic laws and mechanisms of
various types of reactions, methods for obtaining
the main classes of compounds.

utcomes

Kypctet  corti KeWiH OuliM
aymbUIap:

1-OpraHukanblK XUMHSTHBIH TY>KBIPBIMIAMAJTBIK
KOHE TEOPUSJIBIK Heri3ziepi, OHbIH FhUIBIMAAP
MEH KYHIBUIBIKTApBIH JKAIIbBl JKYHeciHaeri
OpHBI, JlaMy TapuXbl MEH Ka3ipri >KaFJaiibl;
XUMUSIIBIK AKCTIIEPUMEHTTIH KaylIci3aik
TEXHUKACHI ’KOHE OPT KayliINCi3Airi Heri3iHae oKy
MaTepHuaIapbiH 931pJICy/Il KYy3ere achIpy;

2-XUMHSIBIK KYPBUIBIM TEOPUSCHIH ayAapy;

asgKTaraHHaH

XUMUSIBIK 0alIaHbBICTEIH BJIEKTPOH/IBIK
TEOPUSCHI, KOMIPTEK aTOMBIHBIH
opOuTanbAapblH  OyAaHAACTBIPY  TEOPHUSICHI;

3IIEKTPOHABIK dCEpIIED;
3-Marepuanibl TYCIHIIpY Ke3iHae HW30MepHs

Typaepi, OpraHukanbiK 3aTTap/IbIH
HOMEHKJIAaTypackl, OpraHUKaJIbIK 3aTTap.IbIH
KIKTENyi, peakiusIapIby HETI3T1

MEeXaHU3MIePl Typalibl OUTIMIII KOJIJIaHy.

OKvtmy namuoiceci / Pezyiomameul 00yuenus / Learning o
IMocne  ycmemHoro  3aBepuieHHsl  Kypca
o0yyaromuecsi Oynyr:

1 — ocymectBiATh pa3pabOTKy yueOHBIX

MaTepuajoB HAa OCHOBE KOHIIENTYaJbHBIX H
TCOPECTUICCKHUX OCHOB OpFaHI/ILICCKOI\/’I XHUMHHU, €€
MecTa B OOIel cUCTeMe HayK M IIEHHOCTEH,
HUCTOPUHN Pa3BUTHUA U COBPEMEHHOT'O COCTOSIHUA,
TEXHHUKHU 0e30MmacHOCTH XUMHYECKOTO
IKCIIEPUMEHTA U MOXKapHOU 0€3011acCHOCTH,

2 — TpaHcnupoBaTh TEOPUID XUMHYECKOTO
CTPOCHHUS; IICKTPOHHYIO TCOPHIO XUMHUYCCKOU
CBs3M, TEOPUI0 THUOpUAM3AIUN oOpOUTae
aToma yriepoja; dJeKTPOHHbIE YD EKTHI;

3- IlpumeHsTh TpU OOBSACHEHWH MaTepuaa
3HaHUA O BHAAX HN30MEPHHU, HOMCHKIIATYPBbI

OpraHWYECKUX  BEIIeCTB,  KiIaccU(UKAINH
OpPraHUYECKUX BELIECTB, OCHOBHbIE MEXaHU3MBI
peaKuui.

4 — KrnaccuumupoBath TOpH  U3JI0KCHHUH

After successful completion of the course,
students will be:

1 - knows the conceptual and theoretical
foundations of organic chemistry, its place in
the general system of sciences and values, the
history of development and the current state;
chemical experiment safety and fire safety;
owns a system of knowledge about
fundamental chemical laws;

2 - the student knows: the theory of chemical
structure; electronic theory of chemical bonds,
the theory of hybridization of the orbits of a
carbon atom; electronic effects;

3- the student knows: types of isomerism,
nomenclature ~ of  organic  substances,
classification of organic substances, basic
reaction mechanisms.

4 - knows how to present factual material for
each class of compounds according to the
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4-nipe3eHTals  Ke31HAE KOCBUIBICTApIbIH dp
KJIachl OOMBIHIIIA HAKTBI MaTEepPHAIIBI Keleci
cxeMa OOHBIHIIA JKIKTEHI3: T'OMOJIOTHSIIBIK
Karap, H30Mepusi JXOHE HOMEHKIIATypa; aiy
ozicTepl BJIEKTPOHMABIK KYPBUIBIM CHIHBIITHIH
HETI3T1 OKUINEPiHIH: XUMHSJIBIK KacHeTTepi,
MaHbI3/Ibl OK1J1/1€P1 )KOHE MPAKTUKAIBIK MAHBI3bI.
5-XUMUSITBIK BIJIBICTAPMEH KOHE
KaOJBIKTapMEH JKYMBIC iICTe€y Jaf/AbUIapbIH
ayaapy; XHMHUSJIBIK PEAKTUBTEPMEH IKYMBIC
icTey, 3epTXaHalbIK OIlepalusIapAbl dKy3ere
acelpy (aiinay, cyOnumanusuiay,
xpomarorpadus; camajbl 3JEMEHTTIK Tajjaay
KYPTi3y )KOHE OHbI HAKThl peaklMsIap HEeT131H1e
(GYHKIMOHAJABIK TON KYpPaMbIHJA aHBIKTAY;

TOXKIpuOenepAlH  HOTWXKENEpiH  TYCIHAIPY:
dopmynamap MeH  TeHjaeyjaep  OOHbIHIIA
ecenTeylep KYpri3y; MIPAKTUKAJIBIK
KYMBICTapIbIH HOTHIKEJIEPiH cayaTThl pecimMey.
6 - OKy MaTepualbIHBIH Ma3MYHBIH TaHJay,
OKYIIBLIAp/IbIH opTypi ic-opeKeTTepiH
YUBIMAACTBIPY YILIiH 3aMaHayH AKT

KoJ/aHafpl, cabakrapaa >koHe cabaKTaH ThIC
cabakTapaa OKYIIbUIAP,IBIH YKBIMJIBIK, TONTHIK
’KOHE JKEKe 1C-OpeKeTTepiH THIMAI YinecTipeni;
7-MaMaHABIK OOWBIHINIA KOCIOM TEepMUHIEPI
(XMMUSTIBIK TLT) KOJAAHY, OJIap Il OPTaHHKAIBIK
XUMHUsI OOUBIHIIIA OKY MaTepUAJIBIH Oepy Ke31H/1e
TUIMII KOJIJaHy;

8-OKyImIbIIapAblH ~~ JKEKE  EpeKIIeTIKTepiH
€CKepy, OKYIIBUIAPIBIH OKY HOTHXKEIEPiH
OPTYPJIL TOCUIAEpPMEH OaraylayJblH 3aMaHayH

dakTHyecKkuil MaTepua; Mo KaxaAoMy Kiaccy

COEIMHEHU I o caeayrouen cXeme:
TOMOJIOTHYECKUN pan, nu3oMepus u
HOMCHKIJIATYypa, METOAbIL MOJIYYCHHA
AIIEKTPOHHOE CTpOCHHE OCHOBHBIX

MpEeACTaBUTENCH Kilacca: XUMUUECKHE CBOWCTB,
BOKHEHIINE MPEACTAaBUTEIM U MPAKTUUYECKOE
3HA4YCHHE.

5 — TpaHcoupoBaTh HaBBIKM OOpaIleHUS C
XUMHYECKOH TIOCynod W 00OpyIOBaHHUEM;
oOpamieHuss ¢ XUMHYECKHMMH DPEaKTHBAMH,
OCYILIECTBJIATH naboparopHbIe omnepamuu
(meperonka, BO3IOHKa, xpomMarorpadus;
MPOBOJUTH KAUECTBEHHBIM AJIEMEHTHBIN aHAIIN3
1 0OHAPYXUTh €r0 B COCTaBe ()YHKIIMOHATBHOM
TPYIIBI HA OCHOBE CIENU(PUUYECKUX PEaKIIHiA;
OOBSCHATH PE3YyNbTAThl OIBITOB: MPOBOIUTH

pacueTsl 1O QopMmyaaM UM YpaBHEHMUSIM;
rpaMOTHO oopMIIATH pe3ynbTaThl
MPAKTUYECKUX PadoT.

6 — orbuparb coaepxaHue  y4eOHOTO

Marepuaia, npumeHsetr copeMennsie UKT mist
OpraHu3alMu Pa3IMYHbIX BUAOB JEATEIbHOCTH
ydamuxcs, 3¢ dexTuBHO couderaer
KOJUIEKTUBHYIO, TPYIIIOBYIO u
WHIWBHUIYAIbHYIO JIEATEIILHOCTh y4aluXxcs Ha
YpOKax ¥ BHEYPOUHBIX 3aHSATHUSIX;

7 — mpuUMeHSATh Mpo(decCHOHANbHbIE TEPMUHBI
(XMMUYECKUIl ~ S3BIK) MO  CHEIHaTbHOCTH,
3¢ (PEeKTUBHO TPHUMEHATH HUX TMPH  IOJaYe
y4eOHOT0 MaTepuaa o OpraHu4ecKoi XUMHH;
8 — yuuTHIBaTh MHAMBHAYaJIbHBIE OCOOCHHOCTH

following  scheme: homologous  series,
isomerism and nomenclature; methods for
obtaining the electronic structure of the main
representatives of the class: chemical
properties, the most important representatives
and practical value.

5 - As a result of mastering the workshop on
organic chemistry, they have the skills to:
handle chemical glassware and equipment;
handle chemical reagents, carry out laboratory
operations (distillation, distillation,
chromatography; conduct qualitative elemental
analysis and find it as part of a functional group
based on specific reactions; explain the results
of experiments: carry out calculations using
formulas and equations; correctly format the
results of practical work.

6 - selects the content of educational material,
applies modern ICT to organize various types
of students’ activities, effectively combines the
collective, group and individual activities of

students in lessons and extracurricular
activities;
7 — owns professional terms (chemical

language) in the specialty, effectively applies
them when submitting training material in
organic chemistry;

8 - takes into account the individual
characteristics of students, applies modern
approaches to assessing the learning outcomes
of students by various means.
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TOCUIZEPIH KOJIJIaHy.

oOyyaromuxcs, INpPUMEHSETb  COBPEMEHHBIE
IIO/IXO0JIbl K OLIEHUBAHUIO PE3YJIbTaTOB 00y4YEHHUS
LIKOJIbHUKOB Pa3JIMYHbIMU CPEICTBAMH.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

XUMUSHEI OKBITYaFbl KOMIBIOTEPIiK | KoOMIIbIOTEpHBIE TEXHOJNOTMM B OOY4YEHUHM XHMUH,
TexHoyorusap, Komnprotepaik Xxumus KommnbroTepHasi XuMus

Computer Technologies in Teaching Chemistry,
Computer Chemistry

Kypcmoiy kvickawia mazmynst / Kpamkoe codepocanue kypca/ Course summary

Taburu KOCBUIBICTAP IBIH xKekenereH | V3ydeHue OTHENBHBIX TPYIN  MPHPOIHBIX
TOIITapBbIH, OJIapIbIH aHBIKTaMaChlH, | COCIWHEHHWH, BKJIIOYAas WX  OIpEeJICHHuE,
KIKTEIyiH, (HU3UKA-XUMISUIBIK KAacHeTTepiH, | Kiaccu(uKammio, (U3UKO-XUMHUECKHUE
COWKECTEeHMIpYy, camajblK JKOHE CaHIBIK | CBOWCTBA, METOJIbI UIeHTH(UKAIINY,
aHBIKTAy  OICTEepiH  3epTTey. OCIMAIK | KauyecTBEHHOTO u KOJIMYECTBEHHOTO
IIMKI3aThlH ~ Taljgaylarbl  OMOJIOTHSUIBIK | OIpeNesICHHS. Mertob UCCIICJOBAaHHS
OeJICeH/11 3aTTap bl 3ePTTEY 9AicTepl. OCIMIIIK OMOJIOTUYECKH aKTUBHBIX BEIIECTB MPU aHATH3E
oseMiHzeri KbICKaIla CUIIATTaMachl, | pPacTUTEILHOTO CBIPBSL. Kpatkas

KAacHUeTTepl, Tapalybl, IOPUIIK IIMKI3aTTaH | XapaKTepUCTUKA, CBOWCTBA, paclpOCTpaHEHHE
OuonorusIblKk  OeliceHAl  KOCBUIBICTApAbl | B PACTUTEIBHOM MHpE, CIOCOOBI BBIICIECHUS
oKmaysnay anicrepl. TaOuru KOCBUTBICTap IbIH OMOJIOTUYECKN AaKTHUBHBIX COEAMHEHUW U3
JKEKeJlereH TOonTapbl OOMBIHINA TEOPUSJIBIK | JICKAPCTBEHHOI'O CHIpbs. TeopeTrnueckue 3HaHUsS

O1J11M, OHBIH 11I1H]IE OJIap/Abl AaHBIKTAY, JKIKTEY, [0  OTAENbHBIM  IpynmaM  IPUPOIHBIX
(bHU3UKa-XUMUSIIBIK KacuerTepi, | COCOUHEHUH, BKJIIOYash UX  OINpeJeseHue,
COMKECTeHMIpY OJICTepl, camalblK KoHE | KiacCU(UKAIUIO, (hbUBUKO-XUMUYECKUE

CaHABIK AHBIKTAay KOHC T.0.

IIUKI3aTBIH Taijay Ke3iHJIe OHOJIOTHSIIBIK Ka4eCTBEHHOT0 W KOJIMYECTBEHHOIO OMpeje-

OenceHai  3aTTapabl  3epTTEy
MEHTepy.

OCIMJIIK CBOIICTBa, METOJbI UICHTU(PHUKAIIH,

QIliCTCpiH JICHUA n T . OB.Ha)IeHI/IC METOdaMH
HUCCICIO0BaHUA OHOJIOrHYECKHU AKTHUBHBIX
BCIICCTB IPHU aHAJIN3C PACTUTCIBLHOI'O ChIPbS.

Study of individual groups of natural
compounds, including their  definition,
classification, physicochemical properties,
methods of identification, qualitative and
quantitative  determination. Methods of
research of biologically active substances in the
analysis of plant raw materials. Brief
characterization, properties, distribution in the
plant world, methods of isolation of
biologically active compounds from medicinal
raw materials. Theoretical knowledge of
individual groups of natural compounds,
including their  definition, classification,
physicochemical properties, methods of
identification, qualitative and quantitative
determination, etc. Mastering the methods of
research of biologically active substances in the
analysis of plant raw materials.

ITocmpexeusummepi / [locmpexseusumet/ Postrequisites

buoxumus, XuMHUSAIIBIK TEXHOJIOTHS

| Buoxumus, XuMuuecKast TeXHOJIOTHS | Biochemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumens npozpammut/ Programme manager
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JdapubaeBa CeBapa AHBapKbI3bl,
KapaTblJIBICTAHY  FbUIBIMIAAPbIHBIH mar I/ICTpi,
OKBITYIIIBI

lapubaeBa CeBapa AHBapKbI3bl, MarucTp
CCTCCTBCHHLBIX HAYK, IIPCIIOAABATCIIb

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer

Opzanukanvlk KocolavicmapOwviy xumuscol/ Xumus opeanuueckux coeounenuit/ Chemistry of Organic Compounds

Oky maxcamul / Yueonan yenv/ Purpose

JlopUtiK  ©CIMIIKTEPIIH XUMUSIJIBIK KYpPaMbl,
OMONOTHSIIBIK ~ O€JICeHII  KOCBUIBICTapAbl
aHBIKTAy oicTepi >KOHE OJIApIbIH aJaMra
(U3UKATBIK - JIOTUKAJIBIK dCepi Typasbl OiTiM
KaJIBIIITACTBIPY.

(DOpMI/IpOBaHI/IC 3HaHHUA O XUMHYCCKOM COCTAaBC

JIEKApCTBEHHBIX pacTeHui, MeToAax
onpeleacHus OMO0JIOTUYECKU AKTUBHBIX
COEIUHEHUN U uX (U3HO- JIOTMYECKOM

ILCIZCTBHH Ha 4C€JIOBCKaA.

To develop knowledge about the chemical
composition of medicinal plants, methods for
determining biologically active compounds and
their physiological effect on humans.

Oxbtmy

Hamuoceci / Pesynoemamot 06yuenus /Learning o

utcomes

Kyperbl ¢oTTi  asiKraraHHaH KeiiH Oijgim
aJyumbliap:

1. onmemHIH TyTac OeHHECIH KalbIITAaCTBIPY
MaKcaTbhIH/Ia  MEKTeNl  XHMHS  KYpPCBHIHBIH
Ma3MYHbBIH 3KOJOTHAMEH, (apMaKoJOTUsIMEH,
MEIUIMHAMEH OalIaHBICTBIPY YILiH
(UTOXUMUSHBIH TEOPHSLIIBIK Heri3aepin
MEHI'€pIreH/IIT'H KOpCeTy;

2. (UTOXMMHUANBIK OUIIM MEH NPAKTHKAJIBIK
JaFaAbUIap bl KOCION KBI3METTE KOHE KYHIENIKTI
eMipJie KOJAaHy;

3. eciMIiK eHIMAEpiHIH (pU3HKa-XUMUSAIIBIK,
OMOXUMMUSIIBIK KOPCETKIIITEPIHIH ©3€KTI1
Mocenenepi OoibIHIIa naiibiMaaynap oi1aipy;

4. eciMIiK OHIMJIEPIHIH KOPCETKIIITEPIH PU3MKa-
XUMUSJIBIK ~ JKOHE  OMOXMMUSUIBIK — Tajjay
a0 IBIKTapBIHBIH JKYMBICHIH KAMTaMachI3 eTy;

5. OUTOXMMUS CallaCBIHAAFbl WHHOBALUSIIBIK
oilayibl KOPCETY;

6 MHHOBAIMSUIBIK MTPOLIECTEP/Il TAJIIAY;

Hocae ycnmemHoro
odyuarimmecs OyayT:
1. neMOHCTpHUPOBATH BIIaJICHUE TEOPETUICCKIUMHU
OCHOBaMHu (1)I/ITOXI/IMI/II/I 1 OCYHICCTBIICHHUA
CBSI3M COJIEpXKaHUS IIKOIBHOTO Kypca XUMHUU C
9KOJIOTHEH, (apMakoJoTueld, MEIUIIMHON B
nensix  (OpMUPOBAHUS IETOCTHOM KapTHHBI
MUDpA;

2. TPUMEHSTH (UTOXMMHYECKHE 3HAHUS W
MPAKTUYECKHE YMEHHsS B MPOQPECCHOHATBHON
ACATCIIBHOCTHU U B HOBCG)IHCBHOI\/’I JKH3HU,

3aBeplIeHUsl  Kypca

3. BBIpaXaThb CYXJIEHUS IO aKTyaJbHBIM
npobieMam (bU3UKO-XUMHUYECKUX,
OMOXMMHUYECKUX TOKa3aTeled pacTUTEIbHOM
POYKIUK;

4. obecneunBaTh paboTy  00OpYIOBaHUS
(GU3UKO-XMMHUYECKOTO ¥ OMOXMMHYECKOTO
aHanm3a nokasaresnei pacTUTEeNbHON
IPOIYKLHH;

5. J€MOHCTPHPOBATh MHHOBAIIMOHHOE

MBIIJICHHUE B 00J1aCTH (PUTOXUMUU;

After successful completion of the course,
students will be:

1. demonstrate mastery of the theoretical
foundations of phytochemistry to link the
content of the 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
everyday life;

3. express judgments on topical problems of
physico-chemical, biochemical indicators of
plant products;

4. ensure the operation of the equipment of
physico-chemical and biochemical analysis of
indicators of plant products;

5. demonstrate innovative thinking in the field
of phytochemistry;

6. analyze innovative processes;

7. collaborate in the design and implementation
of innovative activities;
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7. MHHOBAITUSJIBIK KBI3METTI kKo0ajay KoHe iCKe
acbIpy OapbICBIH/IA ©3apa ic-KUMBLI JKacay;

8. MaTepuanAblK OJEMHIH OPTYPJIUIrT MeH
Kypaeniniri, ®uroxumust OarbITTapbl TYpajbl
JYPBIC UIESIIAP.IbI KETKI3Y.

6 aHaTM3MPOBATh MHHOBAIIMOHHBIE TTPOIIECCHI;

7. B3aMMOJICHCTBOBATh B XOJ€ MPOCKTUPOBAHUS
vpeanu3alui MHHOBAIMOHHOM JIEITEIbHOCTH;

8. mepenaBarh MpaBUIBHBIC IPEACTABICHUS O
MHOTO00pa3uu M CI0XHOCTH MaTepUaIbHOTO
MHUpa, HAPABJICHUSIX PUTOXUMUH.

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

Ilpepexseuzummepi / Ilpepexeuzumot / Prerequisites

XHUMMSHBI OKBITY/IaFbl KOMITBIOTEPITIK
TexHosorusuiap, Kommprorepiik Xxumus

KOMHI)IOTepHI)IG TCXHOJIOTUHU B 06y‘-I€HI/II/I

XHUMHU, KOMHI)IOTepHaFI XHUMMUA

Computer Technologies in Teaching Chemistry,
Computer Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

OpranukaiblK 3aTTapAsl 3epTTey oaicrepi. JKeke

3aTTapAbl  OKmIaynay omictepi. XUMHSIIBIK
0aiiIaHbICTBIH JJEKTPOHBIK TEOPHSICHI.
OpraHukaiablK  peaklUsUIapAblH — KIKTENyl.
Ankannap (IekTi keMipcyTektep, napadusiep).
Ankennep (>Tnnen KOMIPCYTEKTepi,
osneduumep). AnkuHIED (atretmiieH
KeMipcyTekTepi). AJIKaHAapAbIH  TaJOreHIIK
TYBIHABUIApbL.  Ankanonmap  (0ip  aTtomusl

ciiuptrep). EKi JkoHE yII aroMipl CHHPTTEp
Tuocnuptrep. AnudarTsl KaTapAarbl aMHHJED.
Anpneruarep MeH KeToHmap. MoHOKapOoOH
KbIIKbUIAapel.  KapOoH  KbIIKbUIJAPBIHBIH
TybIHABbUIApbl. OpraHolJIeMEHTTED.

Mertoabl M3y4eHUS OPraHUYECKOro BEIIECTBA.
Crioco6b1 BbIJIETICHUS VHAUBUYaJIbHbBIX
BEIIECTB. OJIEKTPOHHAsi TEOpHsl XUMHYECKOU
cBs3u. Knaccudukanuss opraHnyeckux peakiui.
AJKaHbI (npenenbHbIE YIJI€BOJOPOIBI,
napaduHbI). AJIKEHBI (aTeneHoBbIe
YIIIEBOIOPOABI, one(uHbI). ATKUHBI
(arieTHIIEHOBBIE YTII€BOJIOPO/IBI).
["anoreHonpou3BOAHBIE  ANKAaHOB.  AJIKaHOJbI
(ogHOATOMHBIE CIIUPTHI). J[ByX- U TpexaTOMHbIE
cnupTthl TuocmupThl. AMHHBI aqu(paTUYECKOro
psaa. Anbreruibl U KeToHbl. MOHOKapOOHOBBIE
KkucioThl. IIpon3BosiHbIe KapOOHOBBIX KHUCIOT.
DJIEMEHTOPraHNYeCKUE COSANHEHHUS.

Methods of studying organic matter. Methods of
isolation of individual substances. Electron theory
of chemical bonding. Classification of organic

reactions. Alkanes (limiting hydrocarbons,
paraffins). Alkenes (ethylene hydrocarbons,
olefins). Alkynes (acetylene hydrocarbons).

Halogen derivatives of alkanes. Alkanols (one-
atom alcohols). Two- and three-atomic alcohols
Thiospirates. Amines of the aliphatic series.
Aldehydes and ketones. Monocarboxylic acids.
Derivatives of carboxylic acids. Organoelement
compounds.

Ilocmpexsusummepi / [locmpexeuszumot/ Postrequisites

brnoxnmusa, XUMUSIIBIK TEXHOJIOTHS

‘ brnoxnmusa, XuMudeckast TEXHOJIOTHSA

| Biochemistry, Chemical technology

bazoaphama scemexwici / Pykoeooumenw npozpammel/ Programme manager

JlapubaeBa CeBapa AHBapKbi3bl, | /lapubdaeBa CeBapa AHBapKbI3bl, MaruCTp Daribaeva Sevara Anvarkyzy, master of natural
KapaThUIBICTAaHY  FBUIBIMIAPBIHBIH ~ MAarucTpi, | €CTECTBEHHBIX HAYK, IPEI01aBaTellb sciences, Lecturer
OKBITYIIBI

48




Xumunoazel Kypoenenoipinzen ecenmepl Xumus ¢ ycnoxcnennvix 3adauax/ Chemistry in Complicated Tasks

Oky maxcamul / Yueonan yenv/ Purpose

Xumust OOWBIHINIA YITUTIK TarceklpMaiap MeEH

OBnazners METOAMKON NpPENnoAaBaHUsl PELICHUS

Master the methods of teaching solving standard

OocekenecTik  MIHAETTEPAI INEHIyAI  OKBITY | THIIOBBIX 3aJaHMii M COPEBHOBATEIbHBIX 3aa4 1o | tasks and competitive problems in chemistry.
O/IiCTEeMECIH MEHTepYy. XVMHH.

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outiv | [Tocie  ycmemoro  3aBepmieHusi  kypca | Upon successful completion of the course,
aJyumbLiap: od0yuarommecsi OyayT: students will:
1-opra MEKTEITiH JKaHa cranaaptthl | 1 — [IpUMEHATh METOAUKY MPENOIaBaHHSI 1 - Apply the methodology of teaching typical
OarapiamanapbsiHa colikec THUITIK | TUIIOBBIX 33/IaHHI B COOTBETCTBHH C HOBBIMHU tasks in accordance with the new standard

TaTNChIPMaIap/ibl OKBITY 9IICTEMECIH KOJI/IaHy;
2-XUMUSHBIH ~ Heri3ri  Oemimuaepi  OoWbIHIIA
OpPTYpJli KYpPIETUIIKTETl ecenTepiai STy IiH
o/liCTEMENIK 9/IICTEPIH KOJIJaHy;

3-0NIMMITHATATBIK ecenrepai 1108311371 113
OMICTEMEIIK TOCUIACPIH KOJIJIaHY;
4-TeopUANBIK JKOHE KOJJaHOalbl CHIATTarbl

KYpJeil MbIFapMallbUIbIK MIHAETTEP 11 LIEIlY;
S-KypAemnimiri JKOFapbl ecenrtep MEH
KATTBIFYJIap/AbIH MICUITy OapbICBIH CXEMaIbIK,
rpaduKanblK  KIACCHKAJBIK  KypallJapMeH,
conmaii-ak JIK Konmany apkeuibl OeitHeney;
6-airy ozmicTepi MEH XMMUSUJIBIK KacHeTTepi MeH

HEri3rli XUMMSUIBIK 3JEMEHTTEpl, KapamailbiM
KOHE  Kypaeni — OelopraHuKaiblK — 3arTap
OolbIHIIA OYpbIH  3€pPTTEIr€H  TEOPUSUIBIK

Marepuaiibl ayiapy;
7-aHBIKTAMAJIBIK KOHE FBUIBIMU OIeOHeTTep/Il

CTaHJIAPTHBIMHU IIPOTPaMMaMU CPEIHEN IIKOJIbI;
2 - [IlpuMeHATh METOJAMYECKHUE IPHEMBI
pellieHusT 3ajlad  Pa3jJIuyHON CJIOKHOCTH 10
OCHOBHBIM pa3jieJiaM XUMUH;

3 - IIpuMeHATh METOAUYECKUMHU TPUEMBI
pelieHus: OJIMMITHAIHBIX 3a7a4;

4 - Pemarb CIOXHBIE TBOpPUYECKHE 3aJauu
TEOPETUYECKOTO U MPUKIAJTHOTO XapaKTepa;

5 — MU3oOpaxkaTe Xon pemieHus 3amad |
YIOPaKHEHUI ITOBBIIICHHON CII0KHOCTH
CXeMaTU4YeCKH, Tpauuecku KIACCHYECKHUMHU
CpEeACTBaMHU, a Takke ¢ ucnosb3oBanueM [1K;

6 - TpaHCIMpOBaTh paHee  W3YYCHBII
TEOPETUYECKUH  MaTepual MO  MEeToJaM
MOJYYEeHUs] M XUMHUYECKHUE CBOMCTBAM U
OCHOBHBIX XMMUYECKUX DJIEMEHTOB, MMPOCTHIX U
CJIO’KHBIX HEOPTAHUUYECKHUX BEIIECTB;

7 - WCTONB30BATh CIPABOYHYID M HAYYHYIO

programs of secondary school;

2 - Apply methodical methods of solving
problems of different complexity in the main
sections of chemistry;

3 - Apply methodical techniques of solving
olympiad problems;

4 - Solve complex creative problems of
theoretical and applied nature;

5 - To represent the course of solving problems
and exercises of increased complexity
schematically, graphically by classical means, as
well as with the use of PC;

6 - Translate previously studied theoretical
material on methods of obtaining and chemical
properties of basic chemical elements, simple
and complex inorganic substances;

7 - use reference and scientific literature;

8 - use in training the knowledge of elementary

naiinanany; JTUTEparTypy; techniques of solving competitive chemical
8-0KpITy/1a KOHKYPCTBIK XWMHSUIBIK €CenTepi 8 - wucmomp3oBaTh B 00ydeHMH 3HaHue | problems;

HICHTYAIH ~ KapamalbIM  TocUiaepiH  OUTydl | BJIeMEHTapHBIX IIPUEMOB peleHus

naiianany; KOHKYPCHBIX XHMHUECKHX 3a/1a4;
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

benoprannkansik xumus [

| Heoprannueckas xumus [

| Inorganic Chemistry |

Kypcmoiy kvickawa mazmynst / Kpamxkoe codepicanue kypca/ Course summary

"Kypneni wmingerrepaeri Xumus' XUMHUSIIBIK
Oimim Oepyzeri MaHbI3bI TOHAEPAIH Oipi OOJBII
TaOBLIA/IbI )KOHE OKBITY 9/IICTEMECIH/IE MaHbBI3/IbI
OpBIH aJIaJbl, XUMUSHBI TEPEHIPEK JKOHE TOJIBIK
3epTTeyl KaMTaMachl3 eTefl, alFaH OuliMIepiH
03 OeTiHIe KOJJAaHY MaFAbUIAPBIH JaMBITAIIbL.
Oxymbutap MiHIETTEpAl IIENly MPOLEeCciHae
eHOCKKOPJIBIKKA, MaKCATTBUIBIKKA TOpOMeneii,
KayanKeplIUTiK Cce3iMiH, TaOaHIbUIBIKTHI, ajFa
KOWBUIFAH MaKcaTKa >KeTyle TaOaHIbLIBIKTHI
nambITaabl. Mocenenepai miemry OapbIChIHAA
CTYICHTTEPAIH  JYHHUETAHBIMBIH  JaMBITyFa
MYMKIHIIK ~ OepeTiH  TaOufarThlH  OIpJiriH
KOPCETETIH TMOHapallblK OallaHbICTap JKy3ere
aceipbitanbl. "Kypnem minzpertepaeri Xumus'
1371ey KaFdaiiapblH YHBIMIACTBIpYa, COHAAM-
aK OumimMzal Tekcepy JkoHe OeKiTy HpolueciH
JKY3ere achIpy/ia MaHbBI3IbI POJT aTKAPAIbI.
"Kypaeni ecentepaeri Xumus' - OYJ1 TEOPHSIIBIK
MaTepuasIbl KYLITI urepyeri 0ipaikrepaiy Oipi
00bITT TAOBUTATHIH TOH. Ic-opekeTTe Teopusiap
MEH  3aHgap  KaJbINTacaiubl,  epexenep,
dbopMynamap ecTe CaKTalagbl, XHUMHSUIIBIK
TEHJCYJIep sKacajabl.

«XuMHS B YCIIOXXKHCHHBIX 3aJadax» SBJIACTCA
0HHOI71 U3 BAXHBIX ITUCHUIINIMH B XHMHYCCKOM
O6paSOBaHI/II/I H 3aHUMAarT BaXHOC MCCTO B

METOAMKe oO0ydeHus, oOecreuyuBalT Oolee
ri1yOOKOE U TIOJTHOE U3YYCHUE XUMHH, PA3BUBAIOT
HaABBIKHN CaMOCTOATCIBHOT O HpI/IMCHCHI/Ifl

MOJIy4eHHbIX 3HaHuU. CTyIeHTbl B Ipouecce
pemieHuss 3agad4  BOCIUTBHIBAIOT TPYI0JIIOOHE,
LEJICYyCTPEMIIEHHOCTb,  PAa3BUBAIOT  4YYBCTBO
OTBETCTBEHHOCTH, YINOPCTBO, HACTOMYMBOCTH B
JIOCTMKEHUHM TIOCTaBJICHHOW Lenu. B mpouecce
pereHus 3amad peanu3yroTcs
MEXKIUCIUIJIMHAPHBIE CBSI3H, I[IOKa3bIBAIOIINE
€IUHCTBO TPUPOJBI, YTO MO3BOJISET pa3BUBATh
MHPOBO33pEHHUE CTYJECHTOB. «XUMHUS B
YCHOKHEHHBIX 3a/1a4aX» UTPAIOT BAXKHYIO POJIb B
OPraHu3aly MOUCKOBBIX CHUTYallUi, a TaKXe B
OCYIIIECTBIICHUU Tpolecca BepUPUKALNU U
3aKpeIUICHHS 3HAHU M.

«XuMHsIT B YCIOXKHEHHBIX 3aJadax» - 3TO
JUCLMIUIMHA, KOTOpas SBISIETCA OJHUM U3
3BEHbEB B CHIIbHOM YCBOEHHUHM TEOPETHYECKOIO
Marepuaa. B JIEeUCTBUU MIPOUCXOUT
dbopMHUpOBaHKE TEOPUI U 3aKOHOB, 3aIIOMUHAHNE
npaBmwi, (QOpPMYJd, COCTAaBIEHHUE XUMHYECKHX
YpaBHEHUM.

"Chemistry in complex tasks" is one of the
important disciplines in chemical education and
occupy an important place in the teaching
methodology, provide a deeper and more
complete study of chemistry, develop skills of
independent application of knowledge. Students
in the process of solving problems bring up
diligence, determination, develop a sense of
responsibility, persistence, perseverance in
achieving the goal. In the process of solving
problems, interdisciplinary connections are
realized, showing the unity of nature, which
allows to develop students' worldview.
"Chemistry in complicated tasks" play an
important role in the organization of search
situations, as well as in the implementation of the
process of verification and consolidation of
knowledge.

"Chemistry in complex tasks" is a discipline that
is one of the links in the strong assimilation of
theoretical material. In action there is the
formation of theories and laws, memorization of
rules, formulas, making chemical equations.

Hocmpexsusummepi / [locmpexsuszumwt/ Postrequisites

(bI/ISI/IKaJ'IBIK XHUMUS, XUMHUAIIBIK TEXHOJIOTHA

‘ (1)I/I3I/I‘ICCK3,5[ XHUMUS, XUMHUYECKass TCXHOJIOTHUA

| physical chemistry, chemical technology

bazoaprama scemexwici / Pykoeooumens npozpammur/ Programme manager
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TayakesioB
neaaroruka
MYFalliM

HIbIuFLIC Ailigapra3uyJbl,
FBUIBIMIAPBIHBIH, ~ MarucTpi, ©Hep.

I'ydoenko Makcum AHApeeBHY, MAarCTP XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

Xumusoan 0apvinovt 6ananapmen xeymoic icmey aoicmemecil Memoouxa pavomut ¢ ooapennvimu oemomu no xumuul/ Methods of Work with

Gifted Children in Chemistry

Oky maxcamul / Yueonas yenv/ Purpose

AKBUI-OW  OpEKeTiHIH KapamaibIM oIicTepiH
MEHIepY, XUMHUS MACEIICNIEPiH HIeUIyre KaThICThI
[IBIFaPMAIIBUIBIK OUJIAY/BI TaMBITY

OBnaners AJIEMEHTapHBIMU npruemMamu
YMCTBEHHOH J€ATEIbHOCTH, Pa3BUTh TBOPYECKOE
MBIIUICHHE IPUMEHUTENIBHO K PEIICHUIO 3a1a4 110
XUMUU

Master basic mental techniques, develop creative
thinking in relation to solving problems in
chemistry

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypersl ¢o1Ti  asiKraraHHaH KeWiH Olrim
aJylmbLIap:

1. Kom xeriMai Tijaai KoONAaHA OTBIPHIIL,
XUMUSIIBIK ~ KYOBITBICTAp MEH TPOLECTEPiH
epeKUIeNiKTePiH TYCIHIIPIHI3: JapbIH/IbI
Oayanmapra oJapAblH TYCIHY JEHIediH ecKepe
OTBIPBII, KYpAei XUMUSIIBIK YFBIMIApbl HAKThI
MKOHE KOJI )KETIM/I TYP/€ TYCIHAIPIHI3.

2. Oky MaTepualIblH JapbIHIbl OKYIIBLIAPIbIH
KEKe KXKETTUIIKTepl MEH ACHreiiHe Oeimaey
YILIH capajlaHFaH OKBITY 9/IICTEPiH KOJIaHBIHBI3.
3. JlapbIHIBI OKYIIBUIAPIBIH IIBIFAPMAIIBLIBIK
OWJIaybIH BIHTAJIAHJIBIPY XMMUSIIBIK MacesenepIi

HIenry YIIiH ©37IepiHIH o/icTeMeENIK
a3ipiemMenepil KoJIAaHy.
4. KpI3BIKTBI KOHE HHTEPAKTUBTI XUMHUS

cabakTapblH KYpy YIIiH WHHOBAIMSUIBIK O171iM
0epy TEXHOJIOTHSIAPBIH KOJITAHBIHBI3.

Mocae ycnmemHoro
o0yuarommecsi OyayT:
1. OOBSCHATH  OCOOEHHOCTH  XHMHYECKUX
SBIICHWI W TIPOLECCOB C HCIOJIb30BaHHEM
JIOCTYITHOTO SI3bIKA: YETKO U IOCTYITHO OOBSICHATH
CJIO)KHBIE XMMHYECKHE KOHIENINU OJIapEHHBIM
JIeTSM, YUUTBIBast UX YPOBEHb NOHUMAaHHUS.

2. Tlpumenars nuddepeHITupOBaHHBIE METOIBI
oOyuyeHHs, YTOOBl aJanTUpPOBaTh  y4eOHBIN
MaTepuall K WHAWBHIYaTbHBIM MOTPEOHOCTSIM U
YPOBHIO OIaPEHHBIX YYEHHUKOB.

3. CTuMynmupoBaTh TBOPUYECKOE MBITIIJICHHE
OJIapPEHHBIX YUEHUKOB MCIOJIb3YsI COOCTBEHHbIE
METOAMYECKHE Pa3padOTKHU ISl pEeIICHUN
XMUMUYECKHX 3a/1a4.

4. [TpumeHsTH WHHOBAIMOHHBIC
o0Opa3oBaTeNbHbIE TEXHOJIOTHH JUIsl CO3IaHHUs
YBJIEKATEJIBHBIX M WHTEPAKTHUBHBIX YPOKOB IIO
XMMUH.

3aBepIIeHHs]  Kypca

After successful completion of the course,
students will be:

1 Explain the features of chemical phenomena
and processes using accessible language: explain
complex chemical concepts to gifted children in
a clear and accessible way, taking into account
their level of understanding.

2. Apply differentiated instructional methods to
tailor instructional material to the individual
needs and level of gifted students.

3. Stimulate the creative thinking of gifted
students by using their own methodology to
solve chemical problems.

4. Apply innovative educational technologies to
create engaging and interactive chemistry
lessons.

5. To develop individualized educational
programs corresponding to the interests and level
of training of each gifted student.
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5. Op AapbIH]Ibl OKYIIBIHBIH KbI3bIFYIIBUIBIKTAPbI
MEH JalbIHABIK JCHIEHIHE COUKEC KEJIETIH KEKe

oimim Oepy OarmapiamManapblH d3ipiey.

6. Japbisabt OKYIIBLIap IbIH XUMHUS
callaChIH/IaFbl  TMPAKTHKAIBIK  JaFAbUIapbIH
JaMbITa  OTBIPBIN,  KYpHedl  3epTXaHalbIK
AKCIEPUMEHTTEP/II YHBIMIIACTHIPY KOHE
KYprizy.

7. Op IDapbIHABI OKYIIBIHBIH TaJTaHTHIH Oaranay
KOHE XUMUSUIIBIK KaOIJIeTTepiH JaMBITY.

8. JlapwiHp! Oananapaarbl XUMUS CaTaChIHIAFbI
O1T1iM MEH JaFaplIap el Oaranay YIIiH jxo0anay
KYMBICTaphl, 3€pPTTEY MIHIETTEPl CHSIKTHI
3amMaHayu Oarayay ofiCTEPiH KOJIIaHBIHBI3.

5. PazpabareiBaTh MHIVBHIyaIN3UPOBAHHBIC
o0Opa3oBaTebHbIE IIPOrpPaMMBl,
COOTBETCTBYIOLIIME  HMHTEpECaM M ypPOBHIO
MOJTOTOBKH KaX/I0TO OJaPEHHOTO YUYEHUKA.

6. OpraHu3oBBIBaTH U TIPOBOIUTH CJIOKHBIC
nabopaTopHbIe IKCIIEPUMEHTHI, pa3BuBas
NPaKTHYECKHE HAaBBIKM OJAPEHHBIX YUYCHHKOB B
00J1aCTH XUMUH.

7. O1ieHMBaTh TaJaHThl U Pa3BUBAaTh XUMHUECKUE
CHOCOOHOCTH KaXKJI0T0 OJJAPEHHOT0 YYCHHUKA.

8. [TpumensTH COBPEMEHHBIE METOJIBI
OLICHUBAHMs, HampuUMep, NPOEKTHBIX padoT,
UCCIIEeI0BATEIbCKHUX 3a/1a4, /ISl OLCHKH 3HAHUH 1
HaBBIKOB B 00JIACTH XMMHUU Y OJJTAPEHHBIX JIETEH.

6. Organize and conduct complex laboratory
experiments, developing gifted students'
practical chemistry skills.

7. Evaluate the talents and develop the chemistry
abilities of each gifted student.

8. Apply modern assessment methods, e.g.,
project work, research problems, to evaluate
chemistry knowledge and skills of gifted
children.

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

benopranukansik xumus [

‘ Heoprannueckas xumus [

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

"Xumus OoiliplHIIA JapbIHABI  OanamapMeH
KYMBIC iCTey ojicTeMeci’ MoHI CTyAEHTTepre
XUMHS CcalachlHIAFbl TAaNaHTThl OKYIIbIIApMEH
TUIMJ1 KYMBIC ICTEY YIIIH KaXKeTTl OUlIM MeH
naraelmapael - yebiHanel.  Kype  GapwickiHzma
capaJlaHFaH OKBITYIBIH 3aMaHay! SICTEP] KIHE
TapbIHABI OananapAblH KaXeTTUTIKTepiHEe OKY
MaTepuaIbiH oeitimey Taciaepi
KapacTelpblianbl.  OKBITYIIBUIAp — JapBIHIBI
OKYIIbIJIap/ia MOTHUBAIUSHBIH, IIBIFAPMAIIBLTBIK
KaOlJeTTepiH JaMbITYIbIH JKOHE XUMUSFA JIETeH
KBI3BIFYIIBUTBIKTHI apTTHIPYIBIH apHaWbI
onmictepin yipeneni. Kypc coHbiMeH KaTap
MapbIHIABl  OananapAblH XUMHS  CalachIHAFbI
OJIeyeTiH THIMJI allyFa MYMKIHAIK OepeTiH

Jucnumnimza "Mertoanka paboThl ¢ OAapeHHBIMU
JeTbMH IO XUMHUHU'" TPEAOCTaBISIET CTYACHTaM
3HaHWA U  HaBBIKM, HEOOXOIWMBbIE IS
sbdexTuBHONW  pabOTBl €  TAJIAHTIWBBIMU
yuyeHHKamMH B oOjactu xumuu. B xonme kypca
paccMaTpuBaroTCs COBpEMEHHbBIE METOIBI
muddepeHIMPOBAaHHOTO O0YUYESHHS M MOAXOABI K
ajanTanuu y4eOHOro MaTtepuana noj
noTpeOHOCTH ofapeHHbIX aerell. [IpernonaBatenu

M3Yy4aloT CHeIHaTbHBIE METOJIbl MOTHBAIIUH,
pa3BUTHS  TBOPYECKHX  CIIOCOOHOCTEH U
CTUMYJIMPOBAHUSI ~ MHTEpeca K XUMHH Y

OJIapeHHBIX y4eHHKOB. Kypc Takke BKIIOYAaeT B
cebsi 0030p COBpEMEHHBIX 00pa3oBaTEIBHBIX
TEXHOJIOTHH, MO3BOJISIOIIUX s heKTUBHO

The discipline "Methods of Work with Gifted
Children in Chemistry" provides students with
the knowledge and skills necessary for effective
work with gifted students in the field of
chemistry. The course examines modern
methods of differentiated instruction and
approaches to adapting instructional material to
meet the needs of gifted children. Teachers learn
special methods for motivating, developing
creativity, and stimulating interest in chemistry
in gifted students. The course also includes an
overview of modern educational technologies
that allow to effectively unlock the potential of
gifted children in the field of chemistry. An
important part of the training is the practical
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3amMaHayn OuriM  Oepy  TEXHOJOTHsIIaphIHA
monyabl KaMTuabl. OKBITYIBIH MaHbI3/bI 06iri
ozicTeMenepi MPaKTHKAIBIK KOJIAHy >KOHE
XUMUSUTBIK TaTaHTTAPAbIH JaMYBIH KOJIJay YIIiH
XKeke O11iM Oepy OarmapiiaManapbiH KYpy OOJIbII
TaOBLIA/IbI.

pacKpbIBaTh IOTEHLMAl OJApPEHHBIX JETEH B
obnactu xumuu. BaxkHoll wacTbio 0OyueHHS
ABJIAETCS PAKTUYECKOE IPUMEHEHNE METOAMK U
CO3/laHUE WHAWBUIYAIBHBIX 00pa30BaTEIbHBIX
IIPOrpaMm JUIs HOIIEPIKKH pa3BUTHUSA
XUMHYECKHUX TAJIAHTOB.

application of techniques and the creation of
individual educational programs to support the
development of chemical talents.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

Du3uKaIbIK XUMUA, XUMHUAJBIK TCXHOJIOI'NA

‘ Q)HSH‘IGCKaH XUMUA, XUMHNYCCKasA TCXHOJIOI'UA

| physical chemistry, chemical technology

bazoaprama scemexuici / Pykosooumens npozpammul/ Programme manager

TayakesioB IbiaFbIC Ailiiapra3uyisbl,
NEeNaroruka FbUIBIMAAPBIHBIH ~ MarucTpi, ©Hep.
MYFalliM

I'y6enko Makcum AHApeeBUY, MAaTUCTP XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Op2anuKkanvlK MONEKYAaNapOblH, PYHKUUOHATIObL MYbIHObLIAPbL XUumusacoll Xumus (pyHKUUOHATbHBIX RPOU3BOOHBIX OP2AHUUECKUX MoK/
Chemistry of Functional Derivatives of Organic Molecules

OKy makcamuwt / Yueonan yenv/ Purpose

Kemipcynap,  MoHocaxapuarep,  aJIHIUKIII
KeMipcyTeKTep, Oipkarap OeH30I1
KOMIpPCYTEKTepi, OTTEri *oHe KypaMbIHAa a30T
Oap OpTraHUKaJIBIK KOCBUIBICTAp,
KOHJIeHCcalusIanOaraH OCH30JI caKuHajIaphl Oap
KOl SAPOJIBI XOII MiCTi KOCBUIBICTAp, COHJIAH - aK
TeTEPOIUKILIIED.

HSy‘II/ITB KJ'IaCCI/I(bI/IKaI_II/IIO, XHUMHUYCCKUC
CBOﬁCTBa, MCTOABI  MMOJTYYCHHA YrijieBoaos,
MOHOCaxapuaosB, AJTMIHUKIIMYCCKUC

YIJIEBOAOPOABI, YIJIEBOJAOPOABI psna OeH30ia,

KHUCIIOpOA- H a30TCOACPIKAIIUC OPraHUYCCKUC
COCAMHCHUEC, MHOI'OAACPHBIC APOMATUUCCKHE
COCIUHCHUA C HCKOHACHCHPOBAHHBIMU

OCH30IbHBIMU KOJIbIIAMH, a TAKIKC I'CTCPOLMKIIBIL.

Study the classification, chemical properties,

methods  of  producing  carbohydrates,
monosaccharides,  alicyclic  hydrocarbons,
benzene series hydrocarbons, oxygen- and
nitrogen-containing organic ~ compounds,

polynuclear aromatic compounds with unfused
benzene rings, as well as heterocycles.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJxymbLiap
1-XUMUSHBI ~ OKBITY HPOILECIHJE XUMHSIIBIK
3aHJIap/ibl, TEOPHsIIAP/IHL, XUMHSITBIK
KYObUIBICTAp/bl, TaOMFaT TME€H TEXHUKAIAFbl
MpOIIeCTeP/Il ayAapy;

2-FbUIBIMHU JKOHE MPAKTUKAJBIK Mocesenepl
ey  yonH ~— caWTTapMeH, KOMIbIOTEPJIiK
OarapiamagapMeH JXYMBIC iCTey HaFabUIapblH
naiifananys;

3-XUMHSAIBIK TEHACYJIEp MEH ecenTep/i IIemry
YIIIH HETi3rl Teopusulapibl, XUMHUS 3aHIapblH,
Tipi  Kacymiajap  MEH  OpraHu3MIepAiH
XUMUSUTBIK KYpaMbIH KOJIIaHY;

A-FRITBIMU JKOHE KOciOM Mocenenepii MIemry
YIIiH MUKPOCKONHUSIIBIK TEXHUKAHBI aHBIKTAY,
3epTXaHaNBIK cabakTap MEH 3epTTeylepaiH
HOTWIKEJICPIH TalAaiabl *KoHe Oaranaiipl;
S5-)KaHa MarepuanIapAbl  Kacay ToCULAEpiH
Tajjay, OpPraHUKAJIbIK >XOHE OeHOpraHUKajbIK

Hocae ycnmemHoro
o0yyarommecsi OyayT
1 - TpancnupoBaTh XHMHYECKHE 3aKOHBI,
TGOpI/II/I, XUMUYCCKUE SBJICHUA, npoueccm B
MpUPO/IE M TEXHUKE B TMpolecce OO0ydeHHs
XHUMUH,

2 - UCIONIb30BaTh HABBIKU PabOTHI ¢ caliTamu,
KOMIIBIOTEPHBIMH IIpOrpaMMaMH IS PEIIECHUA
HayYHBIX U MPAKTUYECKUX 33/1aY;

3 - IlpuMeHSTh OCHOBHBIE TEOPHUH, 3aKOHBI
XHMHH, XUMHYECKUH COCTaB KUBBIX KJICTOK U
OpFaHI/ISMOB JJI pemeHI/m XUMHUUYCCKHUX
ypaBHEHUH U 3a7ad4;

4 — OHpe)IeJ'ISITI) MHKpOCKOHquCKYIO TeXHI/IKy
JUISL peIIeHUs] HAYYHBIX M MPOGECCHOHATBHBIX
3aJ1a4, aHAJIM3UPYET M OICHUBACT PE3yJIbTaThl
ab0opaTOPHBIX 3aHITHIA U UCCIICIOBAHMIA,

5 - aHaTM3MPOBATh CIOCOOBI CO3JaHUS HOBBIX
MaTepUasoB, ONPEENsIeT CTPOSHUE, PEaKIlHu,

3aBeplUIeHUsl  Kypca

CTPYKTYpPbl OPraHUYECKUX M HEOPraHUYECKUX

After successful completion of the course,
students will be

1-understands chemical laws, theories, chemical
phenomena, processes in nature and technology;
2-uses the skills of working with websites,
computer programs to solve scientific and
practical problems;

3-explains the basic theories, laws of chemistry,
chemical composition of living cells and
organisms, solves chemical equations, problems;
4-defines microscopic technique for solving
scientific and professional problems, analyzes
and evaluates the results of laboratory studies
and research;

5-analyzes the methods of creating new
materials, determines the structure, reactions,
structures of organic and inorganic compounds;
6-classifies and explains natural complexes and
objects of environmental, scientific, cultural,
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KOCBUIBICTAPABIH ~ KYPBUIBIMBIH, PEAKIMSICHIH,
KYPBUIBIMBIH aHBIKTANbL;
6-TaOuraTThl  KOpFay, FBUIBIMH,  MOJICHHU,

ACTETUKANBIK, PEKpPEealusuIbIK MaHbI3bl  Oap
TaOWUFU KeUIEHJEP MEH OOBEKTUICPAl JKIKTEY
XKOHE TYCIHAIPY JKOHE KOpIIaraH OpPTaHBIH JKaii-
KYHiH Oaranayabl )Kyprisy;

7-TopOue MEH OKbITYIbIH OHTAMJIbI KypaiiapblH,
HBICAHJAPbIH, 9JIICTEP1 MEH 9/IICTEPiH, COHJIAal-aK
TaHBIM MEH BIHTBIMAKTACTBIKTHI
BIHTAJAH/ABIPATBIH ~ 3aMaHayd OiuriM  Oepy
TEXHOJIOTHSUTAPBIH  TMMaiiiajlaHa OTBHIPBII, OKY-
TopOue mpolecine TyciHikreme 6epy;

8-KkociOM KBI3METTE 3epTTeY, SKCIIEPUMEHTTIK
KOHE KOJIaHOaJIbl XUMUSHBIH TEOPHSIIBIK
OUTIMIIEpPiH, MPAKTUKAIBIK JaFIblIapbIH TapaTy.

COCITUHEHHI;

6 - xmaccudummpoBath M OOBSACHATH
MPUPOHBIE KOMILIEKCHI M OOBEKThI UMEIOIINE
MPUPOJIOOXPAHHOE, HAy4YyHOE, KYJIBTYpPHOE,
ACTETUYECKOE, PEKPEAIMOHHOE 3HAYCHHE U
MIPOBOJIUTH OIIEHKY COCTOSHHSI OKPY’KaroIlein
Cpepbl;

7 - KOMMEHTUPOBATh y4eOHO-BOCTIUTATEIHHBIN
MpoIece, UCMOIb3ys ONTHMAaIbHBIE CPEICTBA,
(bOPMI)I, MCTOABI W IIPUCMBbI BOCIIMTAHUSA U

o0y4eHHs, a TaKKe COBPEMECHHBIC
o0OpazoBarenbHbIe TEXHOJIOTHH,
CTHUMYJIUPYIOIINE K MIO3HAHUIO u
COTPYOHUYECTBY;

8 - TpaHcnIMpoBaThb TEOPETUYECKUE 3HAHUS,
MPAKTUYECKUE yMEHHS HCCIIeOBATEILCKOH,

OKCIIEPUMEHTAIbHOW W TPUKIATHOW XHUMHHU B
POECCHOHAIBHON JESITENHbHOCTH.

aesthetic, recreational importance and assess the
state of the environment;

7-comments on the educational process, using
the best means, forms, methods and techniques
of education and training, as well as modern
educational technologies that stimulate learning
and cooperation;

8-translates theoretical knowledge, practical
skills of research, experimental and applied
chemistry in professional activities.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

OpraHuKasablK XUMUSHBIH TEOPHUSUIBIK HET137epl ‘ Teopernueckre OCHOBBI OPraHMYECKON XUMHH

| Theoretical Bases of Organic Chemistry

Kypcmuiny kbickawa mazmynwt / Kpamxoe codepacanue kypca/ Course summary

Hucaxapunrepiin Taburarra Tapainybl >KOHE
OMOJIOTUSITBIK MaHbI3bI. Kpaxmanasia
KypbuibiMbl.  Luknoankannap. baitep kepheyi
Typalibl TycCiHIK. Apenanap. [u-xoHe vy
aJIMacTbIpbUIFaH OeH3011. ben3onabig
aJIMacThIpbIIIMaFraH TYbIHABUIAPBIHJAFBI Oarnap:
KeNMCIIreH  JKOHE  KemiciiMereH — Oarmap.
®denongap. Xour MiCTI KBIIKBUIAAP. XOII HiCTI
HUTPOKOCBUIBICTap amuHAep. bec xoHe anTbl
MYyTIeni TeTEPOIUKIIIIEP. Bipueme
reTepoaTomMaaphl 0ap reTepoLuKIIep.

Pacnipoctpanenue B npupoje U OHOIOrHYecKoe
3HaueHue naucaxapunoB. CTpoeHHME Kpaxmaa.
[uknoankansl. Ilonstue nanpsokenus baiiepa.
Apenbl. [Jlu- W TpuzaMenieHHbIX OeH30’a.
OpueHTanysg B JAM3aMEIIEHHBIX IPOU3BOJIHBIX
OeH30y1a: COINIacCOBaHHAs W HECOIVIACOBAaHHAas
opueHTanus. @eHonsl. ApoMaTHUECKHE KUCIIOTHI.
ApoMaTuyeckue HHUTPOCOEAUHEHHUS AMUHBI.
ITaru- U ILIECTUWICHHbIE  TIETPOLUKIIBL.
I'eTepOLUKIIBI C HECKOIIBKUMU I€TEPOATOMAMH.

Distribution in nature and biological significance
of disaccharides. The structure of the starch.
Cycloalkane. The concept of Bayer voltage.
Arenas. Di-and tri-substituted  benzene.
Orientation in disubstituted benzene derivatives:
consistent and inconsistent orientation. Phenols.
Aromatic acids. Aromatic nitro compounds
Amines. Five-and six-membered heterocycles.
Heterocycles with multiple heteroatoms.
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Ilocmpexsusummepi / Ilocmpexeuszumwt/ Postrequisites

OHOXUMHUSI | Groxumus | biochemistry
bazoaprama rcemexuiici / Pykoeooumens npozpammul/ Programme manager
Japu6aeBa CeBapa AHBapKbI3bl, | /lapudaeBa CeBapa AHBapKbI3bl, MATHCTP Daribaeva Sevara Anvarkyzy, master of
KapaTbUIBICTAaHy FBUIBIMAAPBIHBIH ~ MAarucTpi, | €CTECTBEHHBIX HAYK, IPENo1aBaTehb natural sciences, Lecturer
OKBITYIIIBI
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Kapoo- scone cemepouuxnoi Kocolnvicmapowiy xumuscol! Xumus kapoo- u cemepouyuxnuueckux coeounenuti/ Chemistry of Carbonand

Heterocyclic Compounds

OKy makcamuwt / Yueonan yenv/ Purpose

KapOormukiai, Xom WiCTi XKoHE TEeTePOIUKIIII
KaTrapJarbl ~ OPTaHMKAJIBIK  MOJEKYJanapbiH
KYPBUIBIMBI MEH KAaCHETTEPiHIH epeKIIeTIKTepiH
3epTTey.

N3yunth 0COOEGHHOCTH CTPOEHHS U CBOMCTB
OpPraHUYeCKUX MOJIEKYN KapOOIMKIMYECKOrO,
apOMaTHYECKOT0 U TeTePOLUKINYECKOTO psia.

To study the structural features and properties of
organic molecules of the carbocyclic, aromatic
and heterocyclic series.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
alymbLiap

1. KapOomuxiii opraHuKajiblK KOCBUIBICTAP IbIH
KYPBUIBIMJIBIK ~ €peKIIeNiKTepi MeH (usuka-

XUMUSIIBIK KACHETTEPIH TYCIHAIPiHI3.

2. Kenm baiimanpic peaknusuiapblH — JKOHE
reTepoaToOMAApAbIH KaTbICYbIMEH peaKLUsAIap bl
KOCa, CaKWHa KOCBUIBICTaphlH ally  YIIiH

OpPTraHUKAJIBIK CUHTE3 9/IICTEPIH KOJAAHBIHBI3.

3. Kap6o xoHEe TeTepOIUKIIl KOChUIBICTAPIBIH
PEAaKTUBTLIITIH TalAay.

4. Kap0o »xoHE TreTepOolUKIAl KOCBUIBICTAP/IbI
KYPBUIBIMIBIK Tangay YIIiH SMP
CTIICKTPOCKOIHUACHI JKOHE MAacC-CIIEKTPOMETPHS
CUSIKTHI (PU3UKAIBIK 9ICTEP/Ii KOJIJaHBIHBI3.

5. AnblHFaH OUTIMA1I OpraHUKaIbIK CHHTE3/E
KYypJemni MoJeKynagap MeH KOCBUIBICTap Kacay
YIIIiH KOJITaHBIHBI3.

6. 'eTeporukial KOCBUIBICTAPIBIH MEAUIIMHAIA
XoHe (papMmarieBTHKaIa KOJIIaHBUTYBIH Oaraiay
7. XaHa  KOCBUIBICTap  JKacaylbl  JKOHE
CHUHTE3NICY/IH J>KaHa OJICTepiH d3ipieyal Koca
aJIFaH/Ia, OpPraHUKaJIBIK XUMUSIIBIK Mocelenepal
MISITY/iH TIBIFAPMAIIbUIBIK TOCUTIH TaMBITY.

Hocae ycnmemHoro
oOyuarommecsi OyayT
1. OOBICHATH CTPYKTYpHbIE OCOOEHHOCTH H
(U3UKO-XUMHUYECKHE CBOMCTBA
KapOOLIMKINYECKUX OPraHUYECKUX COSIUHEHHH.
2. IlpuMeHSTh METOJBI OPTaHUYECKOTO CHHTE3a
JUIsL  TIONYYEHWsS  KOJIBLIEBBIX  COEOUHEHMI,
BKJIIOYAsl pEeaklUWd MHOTOKpPaTHBIX CBs3edl U
pEaKuy C y4acTUEM T€TEPOATOMOB.

3. AHanM3upOBaTh PEAKIMOHHYIO CIIOCOOHOCTH
Kap00- ¥ reTepoLUKINYECKUX COCTUHEHUH.

4. Ucnionb30Bath (PU3NYECKUE METOIBI, TAKUE KaK
SIMP-crieKTpOCKOIIMST M MacC-CIEKTPOMETPUS,
UL CTPYKTYpHOTO  aHalm3a  Kapbo- W
TETEPOLMKIMYECKUX COEANHEHNH.

5. IlpumeHATP  TONy4YEHHBIE  3HAHUSA B
OpPraHMYECKOM CHHTE3€ AJI CO3JIaHUsS CIIOKHBIX
MOJIEKYJI U COEUHEHHIA.

6. OueHuBaTh NPUMEHEHHE B MEAULUHE U
(dapmaleBTUKe reTepOIUKINYECKUX COSTUHEHHM
7. Pa3BuBaTh TBOPYECKUI MOAXOJ peIICHUU
OpPraHMYECKUX XHMMHUYECKHMX 3a7ay, BKJIOYas
CO3/laHME HOBBIX COEAMHEHHH U pa3paboTKy
HOBBIX METOJI0B CHHTE3a.

3aBeplIeHUsl  Kypca

After successful completion of the course,
students will be

1. Explain the structural
physicochemical properties
organic compounds.

2. Apply methods of organic synthesis to obtain
ring compounds, including reactions of multiple
bonds and reactions involving heteroatoms.
3. Analyze the reactivity of carbo-
heterocyclic compounds.

4. Use physical methods such as NMR
spectroscopy and mass spectrometry for the
structural analysis of carbo- and heterocyclic
compounds.

5. Apply acquired knowledge in organic
synthesis to create complex molecules and
compounds.

6. Evaluate the use of heterocyclic compounds in
medicine and pharmaceuticals

7. Develop a creative approach to solving
organic chemical problems, including the
creation of new compounds and the development
of new synthesis methods.

features and
of carbocyclic

and
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8. FeulbIMu 3epTTeyliep MEH JKaHa XUMUSIIBIK
KOCBUIBICTAD MEH CHHTE3 OMICTepiH a3ipiey
OapbIChIH/IA aliFaH OULTIMEpP] MEH JaFIbUIapbIH
KOJIJIaHy.

8. IlpuMeHATH MosyuyeHHbIE 3HAHUS U HaBBIKU B
XOJI€ HAayuyHbIX MCCIEIOBAHUA M pa3paboOTKu
HOBBIX XUMHUYECKMX COCAVMHEHMH M METOIOB
CUHTE3a.

8. Apply acquired knowledge and skills in the
course of scientific research and development of
new chemical compounds and synthesis
methods.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

OpraHuKaIbIK XUMHUSHBIH TEOPHSUIBIK HET13/1epi

‘ TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

Kemipcymap. ATUIUKIAL  KOMIpCYTEeKTep.
benzon KatapblHBIH KOMIpCYTEKTEepi, OJIap.IbIH
KIKTETyl Benzoxn JKOHE OHBIH
QIKWITAHABIPBUTFAH  TYBIHIBLUIAPEL.  BeHson
CaKMHAChIHIA  AIEKTPOQWIBII  aJIMacTBIPY
peaknusIaphl YIIiH Oargapiay epexeci. beHzon
KaTtapbelHbIH ['amoreHo-cynbdo - koHE HHUTPO
TYBIHABI TYyBIHABUIApEL. DeHommap. Keronmap

VYrneBoabl. ANUIUKINYECKHE YTIIEBOJAOPOIbI.
YrieBo1oposl psina OcH3o0i1a, HX
kiaccudukanms beH30I1 1 ero aJKuiI3aMelIeHHbIC
npousBoaHbie. [lpaBuna  opueHTtaumm s
peaknuii  3IEKTPOPUIBLHOTO  3aMEIICHUs B
OeH3onpHOM  Kouiblie. ['amoreHo-cynmbdo- u
HUTPOMPOU3BOHBIE OEH30IBHOTO psia. OEHOBI.
Anpreruapl KeTOHbI W KapOOHOBBIE KHCIIOTHI.

Carbohydrates. Alicyclic hydrocarbons.
Hydrocarbons of the benzene series, their
classification Benzene and its alkyl-substituted
derivatives. Orientation rules for electrophilic
substitution reactions in a benzene ring.
Halogen-sulfo-and nitro derivatives of benzene
series. Phenols. Aldehydes ketones and
carboxylic acids. Multicore aromatic compounds
with non-condensed benzene

abJIETUATEP] KOHE KapOOH KBILKbUIAAphl. | MHOTOSI€pHBIE apOMAaTUYECKHE COCIUHEHHs C rings.
Konnencanusnanbaran 6eH30J1 cakiHalapbl 0ap | HEKOHJEHCUPOBAaHHBIMU OenzonbHBIME | Heterocycles.
KOl  SAPOJBl  XOWI  WICTI  KOCBUIBICTAp. | KOJbI[aMH. [ € TepOLUKIIbL.
I'eTeponukiIbl.
ITocmpexsusummepi / [locmpexeuszumui/ Postrequisites

OMOXUMHUS | Guoxumus | biochemistry

bazoapnama sncemexuici / Pykosooumens npozpammost/ Programme manager
JapubaeBa CeBapa AHBapKbi3bl, | /lapudaeBa CeBapa AHBapKbI3bl, MATHCTP Daribaeva Sevara Anvarkyzy, master of
’KapaThUIBICTAaHy  FBUIBIMAAPBIHBIH ~ MarucTpi, | €CTECTBEHHBIX HAaYK, IPENO/IaBaTelh natural sciences, Lecturer
OKBITYIITBI
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Ananuzoin pusuxa-xumusnvik 20icmepil @usuxo-xumuueckue memoowt ananuszal Physical and Chemical Methods of Analysis

OKy maxcamul / Yueonan yenv/ Purpose

XUMMSUIBIK ~ 3epTTeyJeple, Taujgayna JKoHE
XAMUSIIBIK KOCBUTBICTAP IbI aHBIKTaya
KOJIZIAaHBUIATBIH HET13T1 (PU3HKAIBIK 9/IICTEPMEH
TaHBICY.

O3HAaKOMJICHHE C OCHOBHBIMU (bI/ISI/ILIeCKI/IMI/I
MCTOdaMH, HNPUMCHACMBIMU B XHUMHUYCCKHUX
HCCIICOOBAHUAX, aHAJIU3€C U IIpU I/IIICHTI/I(bI/IKaI_II/II/I
XUMHUYCCKHUX COGI[I/IHGHI/Ifl.

introduction to the basic physical methods used
in chemical research, analysis and identification
of chemical compounds.

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJylmbliap:

l-acmanThlK Tangay oMAICTEpiHIH HETI3JepiH,
KOCBUIBICTAP/IbIH ~ MOJIEKYJAJIBIK ~ KYPBIIBIMBIH
aHBIKTAy OMICTEPiH; ONTHKAIBIK CIEKTPIIK
TangayablH TEOPHSUIBIK HETri3/epiH, COHJai-aK
ONITUKANBIK CHEKTPOCKOMUs, pedpakToMeTpus
CHSIKTBI CHEKTP/I1H KOPIHETIH KOHE YJIbTPAKYJITiH
OOMITIHET1 3ePTTEY 9AICTEPIH KOJIJIaHY;
2-Toxipubene KeH TapalfaH aHBIKTaMalbIK

MaTepuaigapasl, CIIEKTPIIEP OolbIHIIIA
Oazanapsl, AQHAJTUTUKAIIBIK Kypangap/sl
naii1ajiany;

3 - OipHemie (U3MKANBIK oMAICTEpAl KOJIaHa
OTBIPBIT, €CEeNTepP MEH JKATTHIFYJIapbl IIEIry,
onicTeMeNiK Hyckaymap OoifpiHIIA —Tanzaay;
YKYMBIC HOTHIKEJIEPIH OHJICY KOHE JKANITBLIAY;

4 - OKy MaTepHalbIHBIH Ma3MYHBIH TaHjaal
ananpl, OKYIIBUIAPJBIH OPTYPJl iC-OpEKeTTepiH
yiteiMaacTeipy yiriH AKT-#el Konmana amajusl,
cabaK TypiHE CoOWKeC OKYIIBLIAPABIH JKEKe,
TONTHIK, YOKBIMIBIK ic-opeKeTTepiH
YUBIMJIACThIpA aJlabl;

Mocae  ycnmemHoro
odyuyarmmuecs Oyayr:
1 — npuUMEHSTb OCHOBBI MHCTPYMEHTAJIBHBIX

3aBepIeHHs]  Kypca

METOJIOB ~ aHalIW3a, METOABl OIpPENCICHUS
MOJIEKYJIIDHOM ~ CTPYKTYpbl ~ COEIMHEHM;
TEOPETUYECKUE OCHOBBI ONTUYECKOTO

CMEKTPAIILHOTO aHallM3a, a TaKKe METOMIbI
HCCIIeI0BaHUS B BUAMMOI u
yIbTPadUOIETOBOM YacTH CIIEKTpPa, TAaKUE Kak
OIITUYECKasi CIIEKTPOCKONHUSI, pehpakToMeTpus;
2 - HCIIOJIB30BAaTh CIIPABOYHBIC MaTCpHAJIbI,
0a3bl 10 CHEKTpaM, aHAJTUTHUUYECKUE CPE/CTBa,
pacrpocTpaHeHHbIE Ha TIPAKTHKE;

3 — pemars 3agayd M YOPAKHEHUS C
HUCIIOJB30BAaHUEM  HECKOJIBKUX CbI/ISI/I‘IeCKI/IX
METOZIOB,  aHaju3a IO  METOJUYECKUM
yKa3aHUsAM, O0O0pabOoTKM W  000O0IIeHUs
pe3yabTaToB paboT;

4 - BpIOMpaTh colepkaHue y4eOHOTo
MaTtepuana, ymeer wucnonb3oBath WMKT s
oprann3alv pa3JIMYHbIX BUAO0B ACATCIbHOCTU
y4aluxcs, OpPraHU30BBIBATH
WHIMBUYAIbHYIO, TPYITIOBYIO, KOJUICKTUBHYIO
ACATCIIbHOCTD ydalllUXCsA HAa B COOTBCTCTBUU C

BHUJIOM 3aHSITHS,

After successful completion of the course,
students will be:

1- knows and systematically uses the basics of
instrumental methods of analysis, methods for
determining the molecular structure of
compounds; theoretical foundations of optical
spectral analysis, as well as research methods in
the visible and ultraviolet parts of the spectrum,
such as optical spectroscopy, refractometry .;

2- able to use reference materials, databases on
spectra, analytical tools common in practice;
3-skills for solving problems and exercises using
several physical methods, analysis according to
guidelines; processing and summarizing the
results of work; 4-selects the content of
educational material, knows how to use ICT to
organize various types of students' activities,
knows how to organize individual, group,
collective activities of students for what types of
classes;

5 - assesses the level of knowledge of students as
a result of training with various modern
methodological approaches;

6-understands the features of the updated content
of general education, masters

59




5-opTypii 3amMaHayW OHICTEMENIK TOCUIIepMEH

OKBITY HOTH)KECIHAE OKYIIBUIAPJBIH  OLTiM
JIEHTeiiH Oaranay;
6-kanmel  OimiM  OepyniH  KaHAPTBHUIFAH

Ma3MYHBIHBIH €pEeKIIeIIKTepiH Oenriiey, OiaimM
Oepy canachlHIArbl Ca0aKTACTBIKTHI JKYy3ere
acelpy KypaJlapblH UTEpY;

7-XUMUSHBI OKBITY Ke3iHAE XUMHSIBIK KoCciOn
TUIOI MEHrepy J>KOHE OKYIIBUIAPIBIH JKEKe
epeKLIeNiKTEePiH eCKepei;

8-eTKeH XUMUS cabarbIH TaJIAaHBI3,
OKYIIBUIAPJBIH ~ QJFaH  JKayanTapblH  CBIHU
TYPFBIIaH OaraiaHsbl3.

5 — oleHWBAaTh ypOBEHb 3HAHWH YYaIIUXCS B
pe3ynbrare  OOydeHUss C  pa3InYHBIMHU
COBPEMEHHBIMU METOJMYECKHUMH TOIX0/IaMHU;
6 - ycTaHaBIMBATh OCOOCHHOCTH OOHOBJICHHOTO
coJiepkaHusi o01ero oopa3oBaHus, OCBauBaTh
CpPEIICTBa OCYILECTBICHUS MPEEMCTBEHHOCTH B
obnactu oOpa3oBaHHs;
7 - BIIafeTh XUMUYECKHM TPOGECCHOHATBHBIM
SI3BIKOM TIpH OOYYCHHHM XWMHUHU U YYHUTHIBACT
WH/IUBUyaTbHBIC 0COOCHHOCTH YJaIHXCS;
8 — aHATM3NUPOBATh YPOK I10 MIPOIICHHON XHUMHUH,
KPUTHYCCKH OIICHUBATh IOJIYYCHHBIC OTBETHI

ydaluxcs.

means of implementing continuity in the field of
education;

7-knows the chemical professional language
when teaching chemistry and takes into account
the individual characteristics of students;
8-analyzes and conducts an independent analysis
of the lesson on the passed chemistry, critically
evaluates the students' answers.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

OpraHukaiblK XUMHUSTHBIH TEOPHSUIBIK HET13epi

‘ TeopeTrueckne OCHOBBI OPraHUYECKONW XUMHH

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue kypca/ Course summary

Kasipri uHCTpyMeHTanbAbl 9AICTEPAIH TypJepl
’KOHE OJIap/IbIH Maianany oOJbIcTaphl. 3epTTey

MEH aHaJu3MiH DJEKTPOXUMUSIIBIK OHICTEpI.
CneKTpOCKONUSHBIH YKaJIbI CYpakTapsbl.
CrnexTpockomnust TYpaepi. 3eprreyaig

xpomarorpadusislk oxpictepi. Ilomspumerpus.
Pedpakromerpus.

Buaet COBPEMEHHBIX MHCTPYMEHTAIbHBIX
METOOB M O0JacTM  UX  IPUMEHEHHs.
DNEeKTPOXUMHUYECKHE METOJbl HUCCIIECOBAHUS U
aHanmu3a. OOuMe BOMPOCHl  CIIEKTPOCKONMHU.
Bunpl cnektpockonuu. Xpomarorpapudeckue
METO/bI HCCIIEN0BaHUS. [Tonspumerpus.
Pedpakromerpusi.

Types of modern instrumental techniques and
their applications. Electrochemical methods of

research and analysis. General questions
spectroscopy.  Types  of  spectroscopy.
Chromatographic methods. Polarimetry.
Refractometry.

Ilocmpexsusummepi / [locmpexsuszumut/ Postrequisites

Du3nKaIbIK XUMUS

‘ DU3HKaNBIK XUMHUS

‘ DusukaIbIK XUMHUS

bazoapnama sncemexuici / Pykogooumens npozpammst/ Programme manager

JdapubaeBa CeBapa AHBapKbI3bI,
KapaTbUIBICTaHy  FBUIBIMAAPBIHBIH ~ Marucrpi,
OKBITYIIBI

I'yoenko Makcum AHApeeBHY, MAaTHCTP XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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DusuKa-XxumuaIblK AHATU30IH MEXHUKACHL, npuoopaap men Kypan-spcaoovikmap/ Texnuka (husuko-xumuuecko2o ananusa, npuoopvl u
ooopyoosanue/ Technique of Physical and Chemical Analysis, Instruments and Equipment

OKy makcamuwt / Yueonan yenv/ Purpose

TannaynelH 3amaHayu oficTepl Typajbl TEpeH
OlTiM aiy, 3epTXaHaNbIK KaOABIKTapMEH KYMBIC
ICTeyl1H NIPAaKTUKAJIBIK AafIbUIAPbIH UTePY KOHE
OCBI OUTiMAII KOCiOM KBI3METTE COTTI KOJJAaHyFa
NanbpIHAAY.

[Tpuobperenue ri1y0OKHX 3HAHUI COBPEMEHHBIX
METOJI0OB aHAJIN3a, OCBOEHUMU IPAKTUUECKUX
HABBIKOB paboTsI c 1ab0paTOpPHBIM
000opy/s0BaHUEM, U MOJATOTOBKE K YCIEHIHOMY
MPUMEHEHHUIO 3TUX 3HAHUI B MpodecCHoHaIbHON
JIESITEJIbHOCTH.

Acquiring in-depth knowledge of modern
methods of analysis, mastering practical skills in
working with laboratory equipment, and
preparing for the successful application of this
knowledge in professional activities.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
aJIymbLiap

1. TangayaelH HErI3ri 9MICTEPiHIH KYMBIC ICTEY
MPUHITUTITEPIH JKoHE THICT1 JKa0IBIKTEI
KOJIJaHy/1bl TYCIHJIIPiHI3.

2. OU3UKa-XUMHUSIIBIK YKCIIEPUMEHTTED KYPrizy
YIIIH 3aMaHayd 3epTXaHalbIK aclanTap MeH
KaOIBIKTAp/IbI KOJIAHY.

3. ©Ommey JonAiriH KaMTaMmachl3 €Ty YIIiH
3epTXaHAJBIK acranTap/bl KaauOpieyal xKysere
achIpy.

4. OusnKa-XUMUSIIBIK OJIICYJIep HOTHKECIHIIE
allbIHFaH JIEPEKTEp/Al OHJAey JKOHEe Taiuaay
OMICTEPIH KOJIIaHy.

5. XKypriziiren ¢u3MKa-XUMUSUIBIK Tajjgaysiap
MEH SKCIIEPUMEHTTEPIIH CarachklH Oarajay )KoHe
KaMTaMachI3 eTy.

6. FeuibiMu 3epTTEyNIep MEH TalJayiblH >KaHa
onicTepiH a3ipiey OapbIChIHAA alFaH OluTiMIepiH
KOJIJaHy.

7. Kayincizaik epexenepine ColKec sKyMBIC iCTey

Hocae ycnmemHoro
oO0yuarommecsi OyayT
1. OObsicHATH TPUHLHUIBI (YHKIIMOHUPOBAHUS
OCHOBHBIX METO/IOB aHajM3a U NpPUMEHEHUE
COOTBETCTBYIOLETO 000PYI0BAHMS.

2. IlpumeHsTH COBpEMEHHBIE J1TAOOPAaTOPHBIE
npubopsl UM 00OpyAOBaHHE [UIs IPOBEACHUS
(U3NKO-XMMHUYECKUX IKCTIEPUMEHTOB.

3. OcymecTBIATh KaIUOPOBKY J1a00paTOPHBIX
npubopoB Ui oOecreyeHus:  TOYHOCTHU
U3MEPECHUM.

4. IlpumeHats MmeToasl 00pabOTKM M aHaiIM3a
JAHHBIX, TOJIyYEHHBIX B pe3yibTare (QU3UKO-
XUMHYECKUX U3MEPEHHUI.

5. OuenuBarb u oOecrieynBaTh KadyeCTBO
MPOBEICHHBIX (PU3UKO-XMMUYECKHX aHAJIN30B U
AKCIEPUMEHTOB.

6. IlpuMeHATH NOJyYEHHBIE 3HAHUS B XOJ€
HAYYHBIX MCCJIEIOBaHUNH M pa3pabOTKH HOBBIX
METO/IOB aHAJIM3a.

7. PabotaThb B COOTBETCTBHHM C TpaBWJIAMHU

3aBeplIeHUs]  Kypca

0€e301acHOCTH

After successful completion of the course,
students will be

1 Explain the operation of basic analytical
techniques and the use of appropriate equipment.
1.

2. Utilize modern laboratory instruments and
equipment to perform physical and chemical
experiments.

3. calibrate laboratory instruments to ensure
accuracy of measurements.

4. Apply methods of processing and analyzing
data  obtained from physicochemical
measurements.

5. Evaluate and ensure
physicochemical
performed.

6. Apply knowledge gained in research and
development of new analytical methods.

7. Work in accordance with safety regulations
8. To apply skills and knowledge related to
physicochemical analysis in professional
activity.

the quality of
analyses and experiments
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8.  Kocibu  kwI3MerTe
TajugayMeH  OalIaHBICTBHI
OLTIMAEpIl KOJIAaHy.

(hU3UKa-XUMUSITBIK
Harnputap  MeH

8. IIpumMeHsTH B podecCHOHATBHON AESITeNbHOCTH
HaBBIKM ¥ 3HAHMS CBSI3aHHBIC C (PU3UKO-XUMHUUECKUM
AQHAJIU30M.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

benopranukaneik xumus [, beriopranukanbik
xumus 11

Heoprannueckas xumus I, Heopranuyeckas
xumus 11

Inorganic Chemistry I, Inorganic Chemistry |1

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

"®Ou3nKa-XUMUSIIBIK Tangay TEXHHUKACHI,
acrianTap MeH >KaOJpIKTap" TMoHI CTyIeHTTepre
(bu3UKa-XUMUSIIBIK Tajjay 9MICTEpl MEH THICTI
3epTXaHAIBIK JKAOJBIKTAp Typasibl KeH OiliM
O6epeni. Crynentrep xpomatorpadrap MeH
CIIEKTPOMETpJIep CHUSKTHI HETI3r Kypaiaap.sl
yipeHei, COHbIMEH KaTap Tajjiay HOTHIKENIEpiH
KanuOpiey >koHe camaHbl Oakbulay OSIICTEpIH
MmeHrepeni. Kype nepexrepni eHaey oaicrepi MeH
CTATUCTUKAJIBIK TaJAy/bl YHPETYl, COHAai-aK
(dapMarieBTUKa MEH 3KOJOTMSHBI KOca aJFaHa,
OpTYpJi caylamapia YHpPEHTeH JaFablUIapibl
KongaHyabl KaMmTuabl. CTyIeHTTep COHBIMEH
KaTtap 3epTXaHalblK >KaOJbIKTapMEH Kayimci3
KYMBIC 1CTEy JaFiblIapblH urepim, QusMka-
XUMUSUIBIK — Taijgay — YOIiH — acmam  jkacay
caJlaChIH/IaFbl COHFbI YP/ICTEPMEH TaHbICAIBI.

Jucuumummbaa "TexHuka (U3NKO-XUMHUYECKOTO
aHausa, prOOpPHI u obopynoBanue"
NPEJOCTABIISCT CTYJACHTAM OOIIMPHBIC 3HAHHS O
MeToAax  (DU3MKO-XMMHYECKOTO aHaju3a |
COOTBETCTBYIOIIEM nabopaTOpHOM
obopynoBanuu. CTyAeHTbl U3Yy4alOT OCHOBHBIC
npuOopbl, Takue Kak xpoMatorpadsl U
CHEKTPOMETpPHI, a TakKe OCBAaWBalOT METOJIbI
KaTUOPOBKU U KOHTPOIIS KayecTBa Pe3yJIbTaTOB
aHanmuza. Kypc Bxitouaer B celsi oOyueHue
MeToJIaM 00pabOTKH JaHHBIX U CTATUCTUYECKOMY
aHaM3y, a TakKe MPUMEHEHHE NMPUOOPETESHHBIX
HAaBBIKOB B PAa3JIMYHBIX OTPACHAX, BKIOYAs
dapmareBTUKy U dKoJOTHIO. CTYAEHTBI TaKxke
OCBOIOT  HaBbIKM  Oe3omacHoi  paboThl ¢
n1abopaTOPHBIM 000PYAOBAaHUEM H O3HAKOMSITCS C

MOCIEAHUMH  TEHACHIUAMU B O0NacTu
npuOOpPOCTpOeHUsT A (PU3UKO-XUMHUUIECKOTO
aHaJIn3a.

This course provides students with a broad
knowledge of physicochemical analysis
techniques and related laboratory equipment.
Students learn basic instrumentation such as
chromatographs and spectrometers, and master
calibration and quality control techniques for
analytical results. The course includes
instruction in data processing techniques and
statistical analysis, as well as the application of
acquired skills in a variety of industries,
including pharmaceuticals and environmental
science. Students will also learn skills to safely
operate laboratory equipment and become
familiar with the latest trends in instrumentation
for physical and chemical analysis.

Iocmpexsusummepi / [locmpexsuzumot/ Postrequisites

Du3uKaIbIK XUMHUS

‘ du3nyeckas XUMHUS

| Physical Chemistry

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

JlapubaeBa CeBapa AuBapkbi3bl, | 'yoenko Makcum AnnpeeBny, maructp xumuu | Gubenko Maxim Andreevich, Senior Lecturer,
’KapaThUIBICTAaHy  FBIIBIMAAPBIHBIH ~ MarucTpi, Master of Chemistry
OKBITYIIIBI
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4. 4 oKy KbUJIbIHA APHAJIFAH YJIEKTHUBTIK MOHAEP / DJIeKTHBHbIE TUCHUILUIHHBI U151 4 rona o0yueHus/ Elective courses for year 4

Qusukanvik xumus/ Puzuueckan xumus/ Physical Chemistry

OKy makcamuwt / Yueonan yenv/ Purpose

(UBUKAIBIK XUMHUSHBIH HETI3T1  3aHJapbIMEH,
OJIapJIbI OPTYPIIi TEOPHUSIIBIK KOHE MPAKTUKAIIBIK
MOceJeNiepli Memyie KOJIaHy cajajlapbIMEeH
TaHBICY.

O3HAKOMJICHHE C OCHOBHBIMH 3aKOHaMHU
buznuecKkoil  XUMUH,  O0NIACTSAIMH  HX
OPUMEHEHHST B PCHICHUU  Pa3iIMYHBIX

TCOPCTUUCCKHUX U MPAKTHYCCKUX 3a1a4.

familiarization with the basic laws of physical
chemistry, fields of application in the various
theoretical and practical problems

Homuiceci / Pesynemamot 00yuenusn / Learningoutcomes

OKbimy
Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
ajTymsbLIap:
1-bu3uKanblK XUMHSHBIH HETI3r  cajanapbl
OoiipIHIIa ipremni O1TiMal TapaTy;
2-XUMUSIHBIH Herisri 3aH1apbl MEH
TEOPUSIIAPBIHBIH  MOHIH  KOJJIaHy, OJIap/IbIH
HETI31HIE XUMHSIIBIK MIPOLIECTEPIIH
3aHIBUIBIKTAPBIH TYCIHAIPE alajbl;
3-taburar KYOBUTBICTAPBIHBIH JaMybIH
KAIMMBUIAWTBIH ~ JUANICKTHKAIBIK  3aHIapbl

KOJIJaHa OTBIPBIN, XUMUSUIBIK KYObUIBICTAp.IbI
TYCIHAIpY

4,5-ecenTik ecenTepii LIy >KOHE OpBIHIAY
KE31H]1e TEOPUSUTBIK O1TIMI1 KOJIIaHy
XUMUSIIBIK 3KCTIEPUMEHT;

6,7-Tb  epexenepiHe  CoHKeC  XHMHSUIBIK
AKCIEPUMEHTTIH OPBIHIATYbIH YHBIMIACTHIPY,
OHBIH HSTI/I)KCJ'IepiH TaJIKbLJIQy JKIOHC

KOPBITBIH IBLIAPIBI 331pIey;
8-opTypii Ke3AepACH KaXKETTi aKapaTThl 131ey/Ti
KOHE OHJICY/Il JKY3ere achlpy

Hocae ycmemHoro
odyuarimmecs OyayT:
1 — TpancnupoBath (yHIaMEHTaIbHBIC
3HaHUS B 00JacTH OCHOBHBIX pa3/elioB
buznyecKoil Xumuu;

2 - NPUMCHATE CYThb OCHOBHBIX 3aKOHOB H
TEOpUH XHWMHHU, HA OCHOBAaHHUU HMX MOXKET

3aBeplIeHHs] Kypca

OOBSACHUTH 3aKOHOMEPHOCTH  IPOTEKAHUS
XUMUYECKHUX IIPOLIECCOB;
3 - OOBACHATH XHMHUYECKHE SBICHUS, C

HUCIIOJIB30BAHHUCM  JHAJICKTUYCCKHUX  3daKOHOB,
0000IIAIOIIUX PA3BUTHE SBJICHUH TPUPOIBI
4,5 - MpUMEHATh TEOPETUUECKNE 3HAHUS TPU
PEIICHUH PACYCTHBIX 3a/1a4 U BHITOTHECHUH
XMMUYECKOTO SKCIIEPUMEHTA;
6,7 -  OpraHu3oBBIBaTh  BBHINIOJTHEHUE
XMMHUYECKOTO IKCIIEPUMEHTA B COOTBETCTBUHU
¢ mnpaBunamu Tb, oOcyxneHue ero
pe3ysbTaTOB U Pa3paboTKa BHIBOJIOB,;
8 — OcymecTBIATh TOUCK U 00pabOTKY
HEoOXomuMol WHGOpMAIIMA W3  Pa3THIHBIX
HCTOYHHUKOB

After successful
students will be:
1 - Translate fundamental knowledge in the field of
the main sections of physical chemistry;

2 - Apply the essence of the basic laws and theories
of chemistry, on the basis of them can explain the
regularities of chemical processes;

3 - explain chemical phenomena, using dialectical
laws that generalize the development of natural
phenomena

4,5 - apply theoretical knowledge in solving
calculating problems and performing

chemical experiment;

6,7 - Organize the performance of a chemical
experiment in accordance with the rules of safety,
discuss its results and develop conclusions;

8 - Search and process necessary information from
various sources

completion of the course,
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

aHATN3iH (PU3MKA-XUMUSUIIBIK 911iCTepl

I (1)I/IBI/IKO-XI/IMI/I‘-ICCKI/IG MCTO/JbI aHaJIn3a

| Physical and Chemical Methods of Analysis

Kypcmoiy kpickauwa mazmynst / Kpamkoe codepicanue Kypca/ Course summary

Ou3MKaNbIK XUMHUSHBIH IOHI MEH MIHACTTEpI.

XUMHUANBIK TepMoauHaMuKa. dDaszanblK Tene —

TEHIIK OKoHE  (U3MKA-XUMUSUIBIK — Tajjaay.

DNEeKTPOIUTTIK e€MeC epiTiHAiIep. DIeKTPOIHUT
KOHE

epiTiHainepi. XUMHUSIIBIK  KUHETHKA

KaTajan3. JIEKTPOXUMHUS

[Ipeamer u 3amaun  (QU3HUYECKON XUMHH.
Xumudeckass — TepMoauHaMuKka.  Da3oBbie
paBHOBecHs M (DU3UKO — XUMUYCCKUN aHAIIN3.
PactBopsI HEDJICKTPOJIUTOB. PactBopsb1
AJIEKTPOJIUTOB. XHUMHUUYECKas KUHETHKA U
KaTajan3. DIEeKTPOXUMHUS

The subject and objectives of physical chemistry.
Chemical thermodynamics. Phase equilibria and
physical-chemical analysis. Solutions  of
nonelectrolytes. Solutions of electrolytes. Chemical
Kinetics and catalysis. Electrochemistry

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

ramme manager

TaypbaeBa I'yiab:kan YpmaHTaeBHA, XUMUS
KaybIMIACTBIPbUIFAH

FBUTBIMIAPhI
npodeccop

KaHIUOAThI,

I'ybenko Maxkcum AHApeeBHY,
XUMHH

MarucTp

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Dusukanvlk Xumusanovtyy meopuanvik necizoepi/ Teopemuueckue ocnoswl gpusuueckoit xumuu/ Theoretical Foundations of Physical Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

(U3HKAIBIK XUMUSHBIH HETI3T1 3aHgapbl MeEH
TEOPUSIAPBIH  MEHIEepY, OJapJbl XUMUSIIBIK
KYOBUIBICTAp/IBI TYCIHAIpYTe OeiiMIey, canaiblK
KOHE CaHBIK €CeTeyJep XKYPridy, COHIai-aK
alraH  OUTIMACpIH XWMHS ~ FBUIBIMBI  MEH
OHEPKACIITIH OJIaH 9pi canajapbIHaa Naiaanany

OCBOHUTD OCHOBHBIC 3aKOHBbI u TCOpHUU
(1)H3quCKOﬁ XUMHUH, aAdallTUpOBATb HUX OJIA
OOBSACHECHUS XUMHYCCKUX ﬂBHGHI/Iﬁ, IMPOBOAUTH
Ka4YC€CTBCHHBIC W KOJIMYCCTBCHHBLIC PACYCTBI, a
TAK)KC HCIIOJb30BATh IOJIYYCHHBIC 3HAHHUA B
,HaJ'ILHeI‘/‘II_HI/IX 001acTIX XUMHYECKOM HAayKH U
MMPOMBIIIJICHHOCTH

master the basic laws and theories of physical
chemistry, adapt them to explain chemical
phenomena, carry out qualitative and
quantitative calculations, and use the acquired
knowledge in further areas of chemical science
and industry

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
alymbLiap

1. ®u3uKaiablK XUMHUSHBIH HETI3r1 TeopusIapbl
MEH 3aHapbIH TYCIHIPIHI3.

2. Op TYpill XUMHSUIBIK €cenTep MeEH
CICHapuiiepAl  IIemy  YIIH  TEOPUSUIBIK
TYKbIpbIMAaManapabl KOJIIaHbIHbI3.

3. ®usuka-XuMUSUIBIK ~ NPUHIUOTEP  MEH
TeOpHsUIappl KOJJaHa OTBIPBIN, XUMMSJIBIK
KYOBLIBICTap bl TAJ1/Ay JK9HE TYCIHIIPY.

4. OusuKanblK XUMHUAZA ~ MaTEeMaTUKAaJIbIK
omICTEPIl, MOJIETBICY/ Il KOHE CAHJIBIK dICTEeP/Il
KOJIIaHbIHBI3.

5. XUMMSIIBIK 9KCIIEPUMEHTTEPl 33ipiaey KoHe

KYprizy YILiH TEOPUSIIBIK oimimai
Nal1aaHbIHbI3.

6. Ou3MKa-XUMHUSUIBIK MPOLECTEPl MOJENbICY
YIIiH KOMITBIOTEPITIK oxicrep MEH

Oarmapiamanapibl KOJAaHBIHBI3.

7. 3epTxaHazna YKBIMIBIK XYMBIC JTaFIbLIapbIH
JaMBITY: 3€pTXaHaJbIK JKaFJana Y>KbIMJBIK
KYMBICTBI ~ JKY3€Tr€ achlpy, OHBIH IIIIHJE

Hocae ycnmemHoro
oO0yuarommecsi OyayT
1. OOBACHATP OCHOBHBIE TEOPUU U 3aKOHBI
(UBUIECKON XUMHH.

2. IlpuMeHATh TeopeTHdYecKHe KOHLENUUU s
pelieHuss pa3HoOOpa3HbIX XUMUYECKUX 3a7ad U
CLICHApUEB.

3. Anamm3upoBaTh W OOBSACHATH XUMHUYECKUE
SBJICHUS C TPUMEHEHUEM (U3NKO-XUMHUECKUX
IIPUHIUIIOB ¥ TEOPUI.

4. TlpumeHsATH  MaTeMaTUYECKHE  METO[BI,
MOJIETTMPOBAaHUU M KOJUYECTBEHHbIE METOJABI B
bu3nUecKoil XUMHH.

5. Hcnonp3oBaTh TeOpeTHYECKUE 3HAHUS JUIS

3aBeplUIeHUsI  Kypca

pa3pabOTKW M TPOBENEHUS  XUMHYECKHX
DKCIIEPUMEHTOB.

6. IIpuMeHSTh KOMIBIOTEPHBIE METOABI U
IpOrpaMMbl  JJIE  MOJENHUPOBaHUS  (PU3HKO-

XUMHYECKHUX TPOIECCOB.
7. Pa3BuBaTh HABBIKM KOJIJICKTUBHOM paOOTHI B
naboparopun: OCyIIECTBICHHE KOJUICKTUBHON
paboTHI B TAOOPATOPHBIX YCIOBHSIX, B TOM YHCIIC

After successful completion of the course,
students will be

1 Explain the basic theories and laws of physical
chemistry.

2. Apply theoretical concepts to solve a variety
of chemical problems and scenarios.

3. Analyze and explain chemical phenomena
using physical chemical principles and theories.
4. Apply mathematical methods, modeling, and
quantitative techniques in physical chemistry.

5. Utilize theoretical knowledge to design and
conduct chemical experiments.

6. Apply computer methods and programs to
model physical and chemical processes.

7. Develop teamwork skills in the laboratory:
Carry out teamwork in the laboratory, including
collaborative problem solving and
experimentation.

8 Apply knowledge gained in scientific research
and further areas of chemical practice.
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MIHIETTepAl Oipiecin 11(S3110% KOHE
HKCHEPUMEHTTED KYPrizy.
8 amraH OUTIMACPIH FBUIBIMH  3€pTTEYJIEp

OapBICHIH/IA )KOHE XUMUSIIBIK TPAKTUKAHBIH OJIaH
opi cananapblHAa KOJJIaHy.

COBMECTHOE pEIICHUE 3aJad U IPOBEJCHUE
SKCIIEPUMEHTOB.

8 IlpuMeHATH TMOJNy4YEHHbIE 3HAaHUA B XOJE
Hay4HbIX UCCJIEIOBAHUN U JAIbHEHIINX 00J1acTAX
XUMUYECKOU MTPAKTUKH.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

aHATM3IiH (PU3UKA-XUMHUSUIBIK QJIICTEpi

‘ (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/I€ MCTO/JbI aHaJIn3a

| Physical and Chemical Methods of Analysis

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ Course summary

OU3MKATBIK ~ XUMHUS-XUMHSHBIH ~ TCOPHSUIIBIK
HETi31, XHWMUSJIBIK TEXHOJOTHUSHBIH FHUIBIMH
Heri3i. XUMUSUTBIK TepMoauHamuKa. Da3abik
Terne — TeHIIK JKoHe (DU3HMKAa-XMMUSIIBIK Talliay.
DNEeKTPOIUTTIK eMeC epiTiHAIep. DIEKTPOIHUT
epiTiHaiaepi. XUMHUATBIK KUHETUKA  JKOHE
KaTajan3. DIEeKTPOXUMHUS

dwusnyeckas XUMHS - TEOPETHUYECKas OCHOBA
XHMUH, Hay4Hast OCHOBAa  XUMHYECKOMU
TEXHOJIOTUH.  XHUMHUYECKass TEPMOJUHAMUKA.
dazoBbic paBHOBeCHS U (DU3MKO — XUMHUYCCKUH
aHanmu3. PacTBophl HEINEKTpOIUTOB. PacTBOpHI
AIIEKTPONIUTOB. XUMHUECKast KHHETHKA U KaTau3.
DIEKTPOXUMUS

Subject and problems of physical chemistry.
physical chemistry - the theoretical basis of
chemistry, the scientific basis of chemical
technology. Chemical Thermodynamics. Phase
equilibrium and physical and chemical analysis.
Solutions of non-electrolytes.  Electrolyte
solutions. Chemical kinetics and catalysis.
Electrochemistry

bazoaphama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Tayp06aeBa I'ynbxan YpmaHnTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTHIPBIIIFaH
npodeccop

I'ybenko Makcum AHapeeBHY, MarucTp XMMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Xumuanvik mexnonozus/ Xumuueckas mexuonozusn/ Chemical Technology

Oky maxcamul / Yueonan yenv/ Purpose

binim oepy mporecine XUMUSIIBIK
TEXHOJIOTHSTHBI COTTI SHI13y JKOHE
CTYICHTTEpAl. XUMUSUIBIK OHIIpic HEeTi31epiHe
TUIMJI OKBITY VIIH KaKeTTi MeJaroruKalbIK
JaFplUIap MEH OUTIMIII MEHTepY.

OBnajsieHWe TMEJArOTMYEeCKMMH  HAaBBIKAMH U
3HAaHUSIMH, HEOOXOIMMBIMH ISl  YCIICHIHOTO
BKIIIOUCHHUSI ~ XUMHYECKOH  TEXHOJOTHH B
oOpaszoBarenbHbIi mporecc U 3PPHEKTUBHOTO
OOy4eHUsT CTYJICHTOB OCHOBAaM  XHUMHYECKHX
IPOU3BOJICTB.

mastering the pedagogical skills and knowledge
necessary for the successful inclusion of
chemical technology in the educational process
and effectively teaching students the basics of
chemical production.

Oxvimy nomuoiceci / Pezyiomameut 00yuenus / Learningoutcomes

Kypersl ¢oTTi asikraraHHaH KeiiH Oiixim

aJymbLIap:
l1-meri3ri ipi TOHH&XIBI  OHIIPICTEPiH
TEXHUKAIBIK-X UMHSIIBIK KYpaMbIMEH

MIHJIETTEP1 ey

2-MeKTenTeri  XUMHsS  KYpPCBIHBIH  9p
TaKbIPbIOBIH 3€pTTeY Ke3iHAe XUMMSIIBIK
OHJIIPICTEpIIH ~ MbICAAPbIHAA XUMHUSHBIH
MIPAKTUKAIBIK MAHbI3BLIBIFBIH KOPCETY;
3-XUMUSATIBIK ~ OHIIPICTEPMIiH  KIIACCUKAJBIK

OHJIIPICTEPMEH, COHJAl-aKk €H 3aMaHayu
KOFapbl  TEXHOJOTHUSUIBIK  OHJIpiCTepMEH
OailTaHBICHIH KOPCETY.
4-merisri TEXHUKAJIBIK-9KOHOMHUKAJIBIK
ecenTeyep XKyprizy
5-XalblK  MIapyallbUIBIFBIHAA ~ XUMUSIIBIK

OH/IIpIC OHIM/EPIH NMaiaanaHy/ bl TYCIHY;

6-XUMUSIIBIK  OHAIPICTIH Ka3ipri >KaraaiblH,
COHJal-aKk reorpa@usuIbIK, TapuXu >KOHE
OIIKeTaHy KOMIIOHEHTTEPIH €CKepe OTHIPHIM,
cabaKkTapabplH OKY MaTepHaIIIapbIH JKacay.

7-HETI3r1T TEXHOIOTHUSUIBIK S>KOHE XUMHSIBIK
OHJIIPICTIK  TPOLECTEPJIH  MOHIH  JKOHE

[Mociae  ycmemHoro
odyuyawmmecs OyayT:
1 - pemate 3aga4u € TCXHUKO-XMMHYCCKUM
COJIEpP’)KaHUEM  OCHOBHBIX  KPYITHOTOHHA)KHBIX
MIPOU3BOJICTB

2 — TpPaHCIUPOBaTh MPAKTHUECKYI0 3HAYMMOCTb
XUMHHU Ha HOpUMEpax XUMHUYCCKUX IIPOU3BOACTB
IIPU U3YyYEHUM KaXKI0H TEeMbI IIKOJIBHOIO Kypca
XUMHH,;

3aBeplIeHHs]  Kypca

3 — T1OKa3eBaTh B3aMMOCBS3b XMMHUYECKHX
MIPOU3BO/JICTB C KJIACCHICCKUMU ITPOU3BOJICTBAMH, &
Takke€ C CaMbIMU COBPEMEHHBIMH  BBICOKO
TEXHOIOTHYHBIMH.

4 - MIPOU3BOAUTH 0a30BEIE TEXHHUKO-
DKOHOMHYECKHUE PACUETHI

S5 - Tm[oHMMaTh WCHONB30BAaHHE MPOJIYKTOB
XUMHUYECKOTO  TIPOM3BOACTBA B  HAPOJIHOM
XO3SUCTBE;

6 — cocTaBisATh yueOHbIE MaTepHAIBI 3aHATHHA C
y4€TOM COBPEMEHHOTO COCTOSIHUS XMMHUYECKOTO
NPOM3BOJICTBA, a TaKXke reorpaduyeckoro,
HCTOPUYECKOTO ¥ KPAaeBEIYECKOT0 KOMIIOHEHTOB.

After successful completion of the course,
students will be:

1 - solve problems with technical and chemical
content of the main large-capacity productions

2 - translate the practical significance of
chemistry using examples of chemical industries
in the study of each topic of the school course of
chemistry;

3 - show the interrelation of chemical productions
with classical productions as well as with the
most modern high-tech ones.

4 - perform basic technical and economic
calculations

5 - understand the use of chemical production
products in the national economy;

6 - to compose educational materials of classes
taking into account the current state of chemical
production, as well as geographical, historical
and local history components.

7 - explain the essence of basic technological and
chemical production processes and the principle
of operation of various types of technological
apparatuses.
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TEXHOJIOTHSUTBIK ~ anmapaTTapAblH  OpTYpIi
TYPJIEPIHIH )XYMBIC IPUHIUITIH TYCIHAIPY.
8-eHipicTiH XUMUSUIBIK-TEX HOJTOT ASUIIBIK
Heri3zepine Oaca Hazap ayaapa OTBIPHII,
KOpIIIaraH OPTAaHbl KOPFayIbIH, COHJAi-aK
IIUKI3AaTThI, DSHEPTHUSHBI, CYABl YTHIMJIBI
naiiananyibiH FBUIBIMH HETI3JIepiH
TPaHCIALUSIIAY.

7 —  o0OBACHATH  CyHHOCTH  OCHOBHBIX | 8 - translate the scientific basis of environmental

TEXHOJIOTUYECKUX u xumudeckux | protection, as well as the rational use of raw
IIPOM3BOJICTBEHHBIX MPOLIECCOB M MPHUHIIKI paboThl | materials, energy, water, with emphasis on the
Pa3IUYHBIX THIIOB TEXHOJIOTUYECKUX allapaToB. chemical-technological basis of production

8 — TpaHCIMpOBaTH HAyYHBIE OCHOBBI OXPAHBI

OKpYXarolled cpenbl, a TaKkXKe pPalUOHAIBHOIO
UCIIOJIb30BaHUS ChIPbs, SHEPTUH, BOJIBI C YIIOPOM Ha
XHUMHUKO-TEXHOJIOTHYECKUE OCHOBBI TPOU3BOICTBA.

Ilpepexsuzummepi / Ilpepexeuzumut / Prerequisites

XuUMHUSIAFbl KYpJEICHIPUITeH ecenTep

XUMHs B YCIOKHEHHBIX 3a/1a4ax | Chemistry in Complicated Tasks

Kypcmuiy kbickawa mazmynst / Kpamxoe codepaycanue kypca/ Course summary

XUMUSIIBIK JKOHE MEXaHUKAJIbIK TEXHOJIOIUs
Typaslbl  TYCiHIK. TEXHOJOTHSUIBIK  KOHE
TEeXHUKAJIBIK-)KOHOMHUKAIIBIK ~ KOPCETKILITEP.
MaHpI3Ibl  TEXHOJIOTHSUIBIK ~ YFBIMIAp MeEH
aHbIKTamanap. Taburum  Kopmap. XuMHS
OHEpPKACIOl  OHIMACPIH OHIIPY TOCUIAEpI,
OHJICY JJIICTepi, NMaiiianaHy cananapsl.

[Tonstue o xuMmuuYecko u  Mexanumdeckoii | The concept of chemical and mechanical
TexHosorun.  TexHojormueckue W TexHuKo- | technology. Technological and technical and
HYKOHOMHYECKHUE MOKA3aTelH. Baxneitmie | economic indicators. The most important
TEXHOJOTMYecKue TmoHsATHs u  onpeneneHus. | technological concepts and definitions. Natural
[Mpuponusie 3amackl. CriocoObl 100bIuM, MeTOABI | reserves. Methods of extraction, processing
nepepaboTKH, obyactu ucnons3oBanus | methods, areas of use of chemical industry
POIYKIIMUE XHMUYECKON MPOMBIIITICHHOCTH. products.

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

TayakesoB IlbinFbic  Aligapra3myisbl,
neJarorvka FhUIBIMJIAPbIHBIH MarucTpl, OHep.
MYFajim

I'ydoenko Makcum AHIpeeBUY, MarucTp XUMUHU Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Xumuanvlk onoipicmin ykonozusacwl/ Ixonozusa xumudeckozo npouseoocmea/ Ecology of Chemical Production

Oky maxcamul / Yueonan yenv/ Purpose

Kopmaran oprara Tepic ocepiai a3ailTy KoHE

XUMUS OHEPKICIOIHIEe 3KOJIOTHSUIIBIK
TYPAKTBUIBIKTHI KOJIJ1ay OOWBIHINA KY3BIPETTEP/Ii
KaJIBIITACTBIPY MakKcaTbIHIa XUMUAIIBIK

KOCITOPBIHAAPIBIH OPHBIKTHI )KOHE KOJIOTUSITBIK
KayiIci3 )KYMBIC iCTey KaFuIaTTapbIH 3epIeney.

M3yunTe  NpUHLOUIBL  yCTOMYUBOIO  H
HKOJIOTHYECKU 6e3011acHOTO
(bYHKIIMOHUPOBAHUS XUMUYECKHUX
OpenpusTHi ¢ 1eaplo  (OpPMHUPOBAHUS
KOMITETCHIIMM 110 MUHUMHU3AUU HEFaTUBHOIO
BO3JCHCTBUS Ha OKPYXKAOILYI Cpely H
IIO/JICPKAHUIO DKOJIOTUYECKON YCTOWUNBOCTH
B XMMHYECKON MPOMBIIUIEHHOCTH.

Study the principles of sustainable and
environmentally safe operation of chemical
enterprises in order to develop competencies to
minimize negative impacts on the environment and
maintain environmental sustainability in the
chemical industry.

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

1. TyciHaipy XUMHSUIBIK OHJIIpICTEp HKOJOTHSFA
Kajlall ocep erell JKoHE KaHAal mporecTep
JACTaHYABIH HET13T1 Ke31 00BN TaObLIabl.

2.  XuUMMSUIBIK ~ OHJIPICTEpIiH  JacTaHybIH
0aKpulay MeH OaKbUIayJIbIH 3aMaHayd 9JIICTepiH
KOJIJJaHy.

3. Kopiaran opTara acep/ii azaiiTy mapanapbiH
a3ipyiey: OHJIPICTIH SKOXKYHere Tepic ocepiH
azaiiTy mapamapblH d3ipJey JKoHE YCBhIHY
MYMKIHIT1.

4. AFpIHIBI CyJgap MEH IIBIFapbIHABLIAP/IbI
Ta3apTy TEXHOJOTHSUIAPBIH KOJIJAHY aFbIH]IBI
Cylap MEH ayaHbl XHUMHSUIBIK JIaCTaHylaH
TazapTy VIIH 3aMaHayd TEXHOJOTHUSIIAP/IbI
KOJITaHy MYMKIH/IIT1.

5. DKOJOTHANBIK CTaHAAPTTAPABIH CAKTATYbIH

Ilocne ycnemHoro 3aBeplIeHMsi Kypca
oOyuarommecsi OyayT

1. OOBACHATH KaK XUMHUYECKUE MPOU3BOJICTBA
BIMSIFOT Ha DKOJOTHIO M Kakue IPOIECCHI
SBIISIOTCS OCHOBHBIMH MCTOYHUKAMU
3arpsA3HECHHI.

2. IlpuMeHATH  COBpPEMEHHBbIE  METOJIbI
KOHTPOJII W MOHHUTOPHHTA 3arps3HEHUH
XMUMUYECKHUX MPOU3BOJICTB.

3. PazpabarpiBaTh Mepbl 1O CHIDKEHHIO
BO3JCUCTBUS HAa  OKPYXKAIOLIYIO  Cpeny:
CnocoO6HOCTh pa3pabaThiBaTh W Tpejiararhb
Mepbl 10  YMEHBLICHHIO  HETraTUBHOTO
BO3/ICHCTBUS MPOU3BOCTBA HA YKOCHCTEMY.
4. TIpUMEHATh TEXHOJIOTUH OYMCTKH CTOYHBIX
BOJI M BHIOPOCOB YMEHHE WCIIOJIb30BaTh
COBPEMEHHBIE TEXHOJOTMH JJsI  OYUCTKH
CTOYHBIX BOJ W BO3/IyXa OT XHMHYECKHX

After successful completion of the course,
students will be

1 Explain how chemical industries affect the
environment and what processes are major sources
of pollution.

2. Apply modern methods of controlling and
monitoring chemical plant pollution.

3. Develop mitigation measures: Be able to develop
and propose measures to reduce the negative impact
of production on the ecosystem.

4. Apply wastewater and emission treatment
technologies Skill to use modern technologies to
treat wastewater and air from chemical
contaminants.

5. Ensure compliance with environmental standards:
Develop skills to monitor and enforce compliance
with environmental norms and standards in the
production process.

KaMTaMmachl3  €Ty:  OHMIpIC  TMPOLECIHAE | 3arps3HEHUI. 6. Evaluate the environmental impact of the
AKOJIOTHSUTBIK, HOpMajap MEH CTaHAapTTapasiH | 5. ObecrneunBaTh coomoaenwue | introduction of new technologies and predict their
DKOJIOTHUECKUX  craHaaptoB:  Paspurtue | possible consequences.
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CaKTayblH OaKpliay »MKOHE KaMTaMachl3 €Ty
JaFIbIIAPBIH IaMBITY.

6. JXKaHa TexHOJIOTHsUTapIbl CHT13YI1H KOpIIaraH
opTara ocepiH Oaranay KOHE OJapJbIH BIKTHMAI
caJiIapbIH OoJDKay.

7. XUMUSHBI OKBITY YIIH XWUMHSJIBIK OHIIpIC
MpOLIECiHAE pecypcTapAbl THIMAL MaiganaHyra
KOHE KAIJBIKTapJbl a3aiTyra OarbITTaIFaH
o/llicTep MEH TEXHOJOTHsIap Typajibl OuTIMIl
KOJIJIaHy

8. Oky MaTepuannapblH JaiiblHOay Ke3iHIe
OHJIIPICTETI OPHBIKTHI J1aMy KaFUJaTTapblH
KOJIJJaHY

HaBBIKOB KOHTPOJIS H obecreyeHns
COONIOAEHUSI  DKOJIOTMYECKUX  HOPM U
CTaHJIApTOB B MPOIIECCE MTPOU3BOJICTBA.

6. OnieHNBaThH BO3/ICHICTBHE BHEAPEHUS HOBBIX
TEXHOJIOTMMI Ha OKPYXKAIOUIyI0 Cpely Hu
MPEICKA3bIBATh UX BO3MOXKHBIE MOCIIEACTBUS.
7. IlpuMeHsITh 3HAHUS METOJIOB ¥ TEXHOJIOTHI,
HaIpaBJIECHHBIX Ha s dhekTuBHOE
UCIIOJIb30BAHUE PECYPCOB M COKpAILEHUE
OTXO0JIOB B rpoiiecce XAMUYECKOr0
MPOU3BOACTBA JIJIs IPENOJaBaHUs XUMUH

8. IlpuMeHsATH MpH TOATOTOBKE Y4EOHBIX
MaTepuaioB MIPUHITUIIBI YCTOMUYHBOTO
pPa3BUTHS B IPOU3BOJICTBE

7. Apply knowledge of methods and techniques to
utilize resources efficiently and reduce waste in the
chemical production process to teach chemistry

8. Apply the principles of sustainable development
in manufacturing to the preparation of teaching
materials

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

beliopranukaibIK KOCBUIBICTAP IBIH MaHbI3/IbI
KJIacTapbl

Baxnerime Ki1accel HEOPraHM4eCKUX
COEeIMHEHUI

The Most Important Classes of Inorganic
Compounds

Kypcmuoiny kbickawa mazmynwt / Kpamkoe codepicanue Kypca/ Course summary

"XUMHUATBIK ~ OHJIPIC  AKOJOTHSCHI  KYpChl
XUMUSIIBIK ~ OHJIIpICTEpIiH KOplLIaFaH oOpTaFa
OCEpiHIH  HETi3rl  aCMmeKTIIepiH  KaMTHJIBI.
CryneHtrep jgacTaHy/bl OaKbUIay KoHE OaKblIay

MPUHLMIITEPIH 3epTTeil, OHJIIPICTIK
MPOLIECTEP/IIH DKOXKYHere ocepiH Tammaiibl.
Conpaii-ax, aFBIHbI cynap MeH

UWIBIFAPBIHJBUIAPALl  Ta3apTyAblH  3aMaHayu
omicTepl KaMTBUIFaH, OHMIPICTIH SKOJOTHSIIBIK
ocepiH a3zallTy Imapanapbl o3ipJIeHyIe >KoHE
XUMHSI OHEPKICIOIHJIErT OPHBIKTHI JaMy >KOHE
pecypcrapabl yHEMIEY MPUHIANITEP1
KapacThIPbLTY/IA. Kypc SKOJIOTUSJIBIK
CTaHAapTTapAbl Oaranay JKOHE CaKTay

Kypc "Oxomnorus XUMHUYECKOTO
IPOM3BOJCTBA"  OXBaThIBAET  OCHOBHBIE
ACTIEKTHI BIMSHHUS XUMHUYECKUX TPOH3BOJICTB
Ha OKpYyarolryto cpeny. CTyAeHThl U3y4aroT
OPUHIUIBL  KOHTPOJST W MOHHUTOpPHHTA
3arpsA3HEHUI, aHAIM3UPYIOT BO3ACHUCTBHUE
MIPOM3BOJICTBEHHBIX IIPOIIECCOB Ha
HKOCUCTEMY. Taxoke OCBEIIAIOTCS
COBPEMEHHBIE METOJIbI OYUCTKH CTOYHBIX BOJT
U BBIOPOCOB, pa3pabaThIBAIOTCS MeEpPHI 10
CHIDKEHHIO  DKOJIOTUYECKOTO  BO3JCHCTBUS
IIPOM3BOJICTBA, U paccMaTpUBaIOTCS
OPUHIUIBl ~ YCTOHYMBOTO  Pa3BUTHIA U
pecypcocOepexeHus B XUMHUYECKON

The course "Ecology of Chemical Production™
covers the main aspects of the impact of chemical
production on the environment. Students study the
principles of pollution control and monitoring,
analyze the impact of production processes on the
ecosystem. Modern methods of wastewater and
emissions treatment are also covered, measures to
reduce the environmental impact of production are
developed, and the principles of sustainable
development and resource conservation in the
chemical industry are considered. The course aims
to develop skills in assessing and enforcing
environmental standards, as well as identifying and
addressing problem areas in chemical production.
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JaFpuUIapblH  KaJIBIITACTHIPYFa,  COHJAW-aK | MpOMBINUICHHOCTH. Kypc HampaBieH Ha
XUMMUSIIBIK eHJIipicTeri npobnemanslK | GopMupoBaHHE ~ HABBIKOB  OICHKH U
aiiMaKkTapIbl ~ aHBIKTayFa  JKOHE  JKOIOFa | 00ECIICYCHHs COOJIIOJICHUS SKOJIOTUYCCKHUX
OarpITTaJIFaH. CTaHJApTOB, a TaKXKe BbUIBICHUS U

yYCTpaHEHUs MPOOJIEMHBIX 30H B XUMHYECKOM

POM3BOJICTBE.

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

TayakesioB IIbIHFBIC Animaprasuyiasl, | ['ybenko Makcum AmnapeeBuy, maructp | Gubenko Maxim Andreevich, Senior Lecturer,

MeJaroruka FhUIBIMIAPBIHBIH MAarucTpi, ©Hep.
MYFaliM

XHUMHHU

Master of Chemistry
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Tazam enimoepiniy ananu3zi/ Ananus nuuiesvix npodykmos/ Food Analysis

Oky maxcamul / Yueonan yenv/ Purpose

TaMaK XHWMESICHl CallaChIHIA TEpeH OLTiM amy
YIIiH TaMaK OHIMJEpIH Tajjay oJicTepl MEH
ONiCTEepiH UTepy, COHMAN-aK TaMaK OHIMJIEPIHIH
KAyilci3airi MeH camachlH KaMTaMachl3 €Ty
MaKCaThIH/Ia Camajibl JKOHE CaHJBIK Taljay

OCBOEHHE METOJIOB U TE€XHUK aHaJIM3a MUIIEBBIX
MPOJYKTOB ISl IpUOOpeTeHUs TITyOOKUX 3HAaHUHN
B 00JIACTH MUILEBOM XMMHHU, a TAKKE Pa3BUTHUSA
HaBBIKOB KAYECTBEHHOI'O U KOJMWYECTBEHHOI'O
aHanm3a ¢ 1enpio obecrieueHust 0€30MacHOCTH U

mastering methods and techniques of food
analysis to acquire in-depth knowledge in the
field of food chemistry, as well as developing
skills in qualitative and quantitative analysis in
order to ensure the safety and quality of food

JIaF IbIIIAPBIH JAMBITY. Ka4eCTBa MUIIEBbIX MPOIYKTOB. products.

Oxbvimy nomuceci / Pesynomamul ooyuenusn / Learning outcomes
Kyperbl corTi askraranHan keiiin 0Oidim | [Toccie  ycmemnoro  3aBepmeHusi  kypca | After successful completion of the course,
aJymbLIap odyuaronmecsi oyayT students will be
1. Tamak  xumwuschiHIa  KosgaHbutaTeiH | 1. OOBsSCHATH OocHOBHBIC mpuHIMIBl ¥ TexHUKU | 1 EXplain the basic principles and techniques of
TaJIayIbIH HETI3r1 MPUHIMITEPiI MEH OMICTEPiH | aHAIKM3a UCIOJIb3YEMBIX B MHIICBON XMMUH. analysis used in food chemistry.
TYCIHIIPIHI3. 2. TlpumensTh MeTOABI KauecTBeHHOro aHaimsa | 2. Apply qualitative analysis techniques to
2. Tamak eHIMIEpiHIH  KypaMbl  MEH | i1 ONpeIelicHWs cocTaBa M Xapakrepuctuk | determine the composition and characteristics of

CHITaTTaMaJIapbIH aHBIKTAY YIIIH Carajbl Taiaay
ONiCTEePiH KOJIIAHbBIHbI3.

3 HakThl KOMIIOHEHTTEpJl JKSHE OJIap/blH
TaFraMJiaFbl KYpaMblH AaHBIKTay YIIIH CaHJBIK
Tangay SJICTEPiH KOJITaHBIHBI3.

4 ABBIK-TYNIK Kayilci3[iriH OaralaHbI3 JKOHE
TaFaMHBIH BIKTUMAJI JTACTAaHYBIH aHBIKTaHBI3.

5. OHiMzepiH canachlH Oarajnay YIIiH OoJap/IbIH
XUMUSIIBIK ~ KOHE  (PU3MKANBIK  KAacHETTEpiH
TaJaHbI3.

6. ABBIK-TYJIKTIH O€NTUIeHreH CcTaHgapTTapra
colikecTiriH Oarajay YIIiH CTaHJapTTap MEH cara
HOpMaJIapbIH KOJIJIaHBIHBI3.

7. A3BIK-TYJIKKE TaJjay *KYprizy YIIiH 3aMaHayd
3epTXaHaJbIK JKa0IbIKTAPMEH JKYMBIC ICTEY.

8. MekTenTeri XuMus KypChIH OKBITY YILIiH aJFaH

OLTIMIep] MEH JIaF IbUIAPBIH KOJIaHY

MUIIEBBIX MPOTYKTOB.

3 [IpuMeHATh METOABI KOJIMYECTBEHHOTO aHAIN3a
JUISL OTIpeNieleHUs] KOHKPETHBIX KOMIIOHEHTOB U
UX COACpkKaHMs B MUILIEBBIX NIPOAYKTAX.

4 OueHuBarh 0€30MaCHOCTb IPOIYKTOB
BBIABJISITH ~ NIOTEHLUAIbHBIE  3arpsA3HEHUS
MUIIEBBIX MPOJTYKTaX.

5. AHanu3upoBaTh XMMHUYECKHE U (U3UUECKUe
CBOICTBa NMPOJIYKTOB ISl OLIEHKH WX KauecTBa.

6. [IpuMeHATh TaHAAPTH U HOPMBI KayecTBa JUIs
OLICHKHM COOTBETCTBHSI MHUIIEBBIX MPOAYKTOB
YCTaHOBJIEHHBIM CTaHJIapPTaM.

7. Paborath ¢ coBpeMeHHBIM J1abOPaTOPHBIM
o0OpyIOBaHMEM IS TPOBENEHHUS  aHalu3a
MUILEBBIX MPOTYKTOB.

8. [IpuMeHATh NOTy4YeHHBIC 3HAHUS U HaBBIKH IS
IPENoIaBaHMsl IIKOJbHOIO Kypca XUMUHU

u
B

food products.

3 Apply quantitative analytical techniques to
determine specific components and their content
in food products.

4 Evaluate food safety and identify potential
contaminants in food products.

5. Analyze chemical and physical properties of
foods to evaluate their quality.

6. Apply tandards and quality standards to
evaluate whether food products meet established
standards.

7. Operate modern laboratory equipment to
analyze food products.

8. Apply knowledge and skills to teach a high school
chemistry course
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

OprasnukaiblK XUMUSHBIH TEOPUSUTBIK HET13epi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUU

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue kypca/ Course summary

ABBIK-TYJIKTI Tangay Kypchl camajiblK >KOHE
CaHJBIK OMICTepJi KOca alFaH/a, a3bIK-TYJIKTI
Tanmay omicTepi MEH OICTepiH KaMTHIBIL.
CryneHTTep TaMaK XUMUSCBIH/IA KOJIJAHbUIATBIH
OPUHIUNTED MEH Kypaljapabl  YHpeHeni,
COHBIMEH KaTap ©HIMHIH Kayilci3firi MeH
carmacelH Oakputay omicTepiH meHrepeni. Kypc
asiChIH/Ia 3aMaHayM 3epTXaHaJIbIK KaOabIKTap/Ibl
naiijaaHa  OTBIPBIIT  NPAKTUKAIBIK  OKBITY
KYpriziieni, Oyl CTyAEHTTepre opTypii 6HIM
TYpAEpIHE  XUMMSUIBIK  Tajjgay  KYyprisy
JaFbpIIapbIH T1aMBITYFa MyMKiHiK Oepeni. Camna
CTaHIApTTapbl MEH HOPMATUBTEPIH KOJJIAHYFa,
COHJAN-aK TaMaK eHIMJAEPIHIH Kayilci3ziri MeH

carachIHbIH KOFapBI CTaHJApTTapbIH
KaMTaMachl3 €Ty VIIIH ©HEepKACIlTe alfaH
OuriMaepiH  mailijalaHyFa  epekuie  Haszap
ay/apblUIa ibl.

Kypc "AHanus MULLIEBBIX IIPOJYKTOB"
OXBaThIBa€T METOABl U TEXHMKM aHaiu3a
MUIIEBBIX IPOJYKTOB, BKJIIOYast KaK

Ka4eCTBEHHbBIE, TaK ¥ KOJIMYECTBECHHBIE METOJIBI.
CryneHTbl M3y4yalOT HOPUHLMIIBI U I[PUOOPHI,
UCIIONIb3yeMblE B MHUIIEBOW XHMHH, a TaKxke
OCBaWBAIOT METOJIBI KOHTPOJS OE€30MacHOCTH U
KayecTBa MpOAyKIMH. B  pamkax Kypca
IPOBOAMTCS  IpakTU4Yeckoe  oOydeHue ¢
UCIOJIb30BAHUEM COBPEMEHHOTO J1abOpaTOPHOIO
00OpyIOBaHUS, YTO TIO3BOJISIET  CTYJCHTaM
pa3BUBaTh HAaBBIKM TPOBEICHHUS XUMHUYECKOTO
aHajn3a pa3IMYHBIX BHUIIOB MPOayKTOB. Ocoboe
BHUMaHMUE Y/eJs€TCs IPUMEHEHUIO CTaH/1apTOB U
HOPMATHBOB Ka4ecTBa, a TAK)KE MCIIOIb30BAHUIO
MOJYYEHHBIX 3HAHUI B NMPOMBINUIEHHOCTH IS
o0ecrieueHus BBICOKHUX CTaHJapTOB
0€30MacHOCTH M KaueCTBa MUMIEBHIX MPOIYKTOB.

The Food Analysis course covers methods and
techniques of food analysis, including both
qualitative and quantitative methods. Students
learn the principles and instrumentation used in
food chemistry, as well as mastering methods for
controlling product safety and quality. The course
includes hands-on training using modern
laboratory equipment, allowing students to
develop skills in chemical analysis of various
types of products. Emphasis is placed on the
application of quality standards and regulations
and the use of the knowledge gained in industry
to ensure high standards of food safety and
quality.

bazoaphama scemexwici / Pykoeooumens npozpammer/ Programme manager

TaypO6aeBa I'yiabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAAThl, KaybIMAACTBIPbLIFaH
npodeccop

TynebaeBa bamxan beucoBHa, KaHauaar
XUMHNYCCKUX HaYK, aCCOHI/II/IpOBaHHHﬁ
npoceccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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Tazamovik xumusn/ lluwesan xumusa/ Food Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

OmapaplH ~ KYpPBUIBIMBI,  KacHETTepi  MeH
JICHCAYJIBIKKA ocepi Typalibl TepeH OurM aiy,
COHJAl-aK TaMaK eHIMJAEPIHIH Kayinci3miri MeH
carachlH KaMTaMachl3 €Ty JIaFIbUIapbIH JaMbITY
MakcaThblH/Ia TaMaK OHIMJICPIHIH XUMUSIIBIK
KYpaMmblH TajJayAblH ipreii MPUHIUNTEPiI MEH
ONIiCTEPiH UTEPy.

OcBocnre (hyHIaMEHTAIBHBIX MPHUHIIUIIOB H
METOJIOB aHAIM3a XHWMHUYECKOTO COCTaBa
MUIIEBBIX TPOAYKTOB C LETBI0 MPUOOPETCHUS
rITyOOKHMX 3HAHUH O UX CTPYKTYpPE, CBOMCTBAX
W BIUSHUU Ha 3]I0POBBE, a TAK)KE PA3BUTHUSA
HaBBIKOB ~ oOecrieueHus 0E30MacHOCTH U
Ka4yeCcTBa IMUIIEBOM MPOITYKITUH.

Mastering the fundamental principles and methods
of analyzing the chemical composition of food
products in order to acquire in-depth knowledge
about their structure, properties and effects on
health, as well as developing skills to ensure food
safety and quality.

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learningoutcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
ajlymbLiap

1. TaraMHBIH XUMHSUTBIK KYPaMbIHBIH HET13/1epiH
TYCIHIIPIHI3: TaFaMHBIH HETI3T1 XUMHSIIBIK
KOMITOHEHTTEP1 MEH KYPBLIBIMBI.

2. Tamak eHIMJIEpPIHIH CamnajblK >KOHE CaHIBIK
KYpaMblH aHbIKTAy YILIIH Tanjgay oIiCTepiH
KOJIJTaHBIHBI3.

3. WHrpeaveHTTepliH XUMHUSIIBIK KaCHUETTEpiH
€CKepe OTBIPHIT, GopMyIanapasl KapacThIPHIHBI3
4. Kby KoHE XUMUSIIBIK OHICY/IIH TaFaMHbBIH
XUMISUTBIK ~ KypaMbl MEH —camachlHa ocepiH
Oaranay.

5. ABBIK-TYJIKTI OHACY XOHE CaKTay Ke3iHJIe
KAyINCi3/IIK MPUHIIUITEPIH KOJIJaHBIHBI3.

6. XuMHsUIIBIK KOCITAJIap MEH KOHCEPBAHTTAP/IbIH
ocepiH Oaranay.
7. OHIMHIH
KOJIJIAHBIHBI3.
8. MekTenTeri XuMusi KypChIH OKBITYAa OLTIMII

KOJIaHy

camacblH 0akpuiay —ojicTepiH

Hocae ycnemHoro

oO0yuarommecsi OyayT
1. OOBACHATH OCHOBBI XUMHYECKOTO COCTaBa
MUIICBBIX MPOAYKTOB: OCHOBHBIC XUMHYCCKUC

3aBeplIeHHs] Kypca

KOMIIOHEHTBI W CTPYKTYpy  HHILIEBBIX
IIPOJYKTOB.

2. Ilpumensatp MeTOIbl aHamM3a  JUId
onpeeneHus KayeCTBEHHOI'O u
KOJIMYECTBEHHOTO cocTaBa MUILEBBIX
IPOJYKTOB.

3. PaccmarpuBarh penentypel € y4eToM

XUMHUYECKHX CBOMCTB UHIPEIUEHTOB

4. OneHuBaTh BO3JEHCTBHE TEIJIOBOH H
XUMHUYECKOH 00paboTKM Ha XHUMUYECKHUIl
COCTaB U Ka4eCTBO MUIIEBBIX MPOJYKTOB.

5. [IpumeHsTh NpUHIUIIBI 0€30MaCHOCTH MPU
00paboTKe U XpaHEHUH MUILEBIX MPOTYKTOB.
6. OueHNBaTh BIMSHUE XUMHYECKHX JT00ABOK
Y KOHCEPBAHTOB.

7. IlpuMeHATh METOABl KOHTPOJs KauecTBa
HPOIYKIIVH.

8. IlpuMeHsTh 3HAHUS IPU IepenoJaBaHUU

After successful
students will be

1 Explain the basics of food chemistry: the major
chemical components and structure of foods.

2. Apply analytical techniques to determine the
qualitative and quantitative composition of food
products.

3. Review formulations with regard to the chemical
properties of ingredients

4. evaluate the effects of heat and chemical
processing on the chemical composition and quality
of food products.

5. Apply safety principles to food processing and
storage.

6. Evaluate the effects of chemical additives and
preservatives.

7. Apply methods of product quality control.

8. Apply knowledge to the reteaching of high school
chemistry courses

completion of the course,
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‘ IIKOJIbHOI'O KYpCa XUMHUHU

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

OprasnuKaiblK XUMUSHBIH TEOPUSUTBIK HET137epi

TeopeTnueckne OCHOBbI OPraHUYEeCKON
XUMHUHU

Theoretical Bases of Organic Chemistry

Kypcmuiny kbickawa mazmynwt / Kpamxoe codepycanue kypca/ Course summary

olap Taujgay oAICTEpiH MEHrepeni, eHiMAepaIi
JTalbIHIAYJaFbl  XUMHSUTBIK  KOMITOHCHTTEP/IiH
e3apa opeKeTTecyiH 3epTTEeH/Il,
WHTPEIUCHTTEPIIH XUMISUIBIK CPEKIIeTIKTEPiH
€CKepe OTBHIPBIIT PELENT jKacay IaFIbLIapbiH
nambiTanel. CoHmal-ak TaMmaK ©HIMJICPiHIH
Kayilci3airi, TEepMUSUIBIK OHJEYIIH  dcepi,
XUMISUTBIK ~ KOCHAJIApJABIH ~ 9CepiH  Tanjay
Mocenenepi  TalKbUIaHAABl — JKOHE  TaMak
OHEPKICIOIHAeT! canaHbl 0akbulay o/icTepl MEH
WHHOBAIHSUIBIK TOCUIAEPTe OKBITY KYPTi3iiei.

OCBaWBAIOT METOJbl  aHAINW3a, U3y4aroT
B3aI/IM0I[eI\/JICTBI/I€ XUMHNYECCKHNX KOMIIOHCHTOB
npu HPUTOTOBIICHHH MPOIYKTOB,
pa3padaThIBaOT HABBIKW CO3AAHUS PELETITYP C
Y4ETOM XUMHAYECKHX 0CcOoOeHHOCTEH
UHIPEUEHTOB. Taxxe o0cyxaroTcs
BOIPOCHI 0€30MaCHOCTH IHIIEBBIX MPOIYKTOB,
BO3JICUCTBUS TEIUIOBOM OOpabOTKH, aHalu3a
BIIMSIHUSL XUMHUECKUX 100aBOK, U IPOBOAUTCS
o0yyeHHe MeTOAaM KOHTPOJS KadecTBa H
MHHOBAIlMOHHBIM ~ TOJXO0JaM B  IHIIEBOH
MPOMBIINIJICHHOCTH.

They learn analytical techniques, study the
interactions of chemical components in food
preparation, and develop skills to create recipes that
take into account the chemical characteristics of
ingredients. Food safety, the effects of heat
treatment, analyzing the effects of chemical
additives, and training in quality control methods
and innovative approaches in the food industry are
also discussed.

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

ramme manager

TaypbaeBa ['yiab:kan YpmaHTaeBHA, XUMUS
FBUIBIMIAPbl KaHIUAATHI, KaybIMIACTBIPBLIFAH
npodeccop

Tyne6aeBa bamxan beucoBHa, KkaHaugaT
XUMHYECKHUX HayK, aCCOILIMUPOBAHHBII
npodeccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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buoxumus/ buoxumus/ Biochemistry

OKy maxcamul / Yueonas yenv/ PUrpose

TipurimikTig MOJICKYJIAJIBIK HET13/IepiH,
OMOXMMMSUTIBIK MEXaHH3MJICPAl JKOHE OJIapIblH
ar3aHbIH JCHCAYJIBIFBl MEH JKYMBICBIHA JCEpiH
TYCIHY MakcaThlHIa Tipi OpraHuzMIepjeri
XUMUSIIBIK TIPOIIeCTep Typasibl ipreii Oimimui
urepy.

OcBoeHre (QyHIAMEHTAIBHBIX 3HAHUUA O
XUMHMYECKHUX IIPOLIECCAX B )KUBBIX OpraHu3Max
C LEJIbI0 MOHUMaHUS MOJICKYJSIPHBIX OCHOB
JKU3HU, OMOXMMHUYECKHMX MEXaHHU3MOB M HUX
BIIMSIHUS Ha 370pOBbE M (DYHKIIMOHMPOBAHUE
OpraHusma.

Mastering fundamental knowledge about chemical
processes in living organisms in order to understand
the molecular basis of life, biochemical mechanisms
and their impact on the health and functioning of the
body.

Hamuceci / Pezynomamut ooyuenusn / Learningoutcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Ourim
aJylmbLiap:
1-nerisri buoxumust (cTaTUKaJbIK,
JMHAMUKAJIbIK, (byHKLIHOHAIABI

Oroxumus)0oMbIHIIIA OLTIM/II TaparTy;
2-FBUIBIMU-OMIICTEMENIK  JICHTeile  eMIpIik
MPOIECTEP/IiH ~ MarbIHACHIH JKOHE  OJIAPJIBIH
aF3aHblH MYILIEJIEpIMEH, YinajapblMeH >KoHE
MyllenepiMeH OallylaHbICBIH THICTI JEHreine
TYCIHAIpY;

3-bunocopusblk  OUTIMHIH HETI3NEpiH, aTtamn
aliTKkaHga, MaTepualiblK  QIeMieri  Jgamy
KYOBUIBICTAPBIHBIH ~ XUMHSUIBIK ~ HEri3JepiH
Tapary;

4,5-0MOXUMHUSITBIK Ma3MYHMEH JKaTThIFyJIap MEH
XUMUSIIBIK AKCIIEPUMEHTTED JKYPri3y;
6-OMOXUMUSITBIK JKCIIEPUMEHTTEPl
yUBIMAACTBIPY,  XKYpridy  KoHe  Tajujay,
XUMUSIIBIK ~ KAYITICI3JIK  epexesepiHe Coikec
KYMBIC iCTEY;

7-0KylIbUIApMEH FBUIBIMU ’KYMBICTBI
YUBIMIACTBIPY JKOHE KYPrizy YILIiH
OMOXUMUSITBIK SKCIIEPUMEHTTEP1 KOJIJIaHy;

IMocie ycnmemHoro
odyuyarmmuecs OyayT:
1 — TpancnupoBarh 3HaHHUS MO 0a30BOM
Onoxumuu (CTaTHyecKas, IMHAMHYECKas,
(yHKIIMOHATbHAS OMOXUMUSA);

2 — OObBsACHAT, Ha JOMKHOM YpPOBHE
HAyYHO-METOJIMYECKOM  YPOBHE  CMBICIH
KM3HEHHBIX MPOIIECCOB M UX CBA3b C
OpraHam,  TKaHAMH ¥  OpraHamu
OpraHM3Ma;

3 — TpancnupoBaTh OCHOBHI (PHIIOCOPCKUX
3HAHWH, B YaCTHOCTH, XUMHYECKHX OCHOB
SIBJICHUI Pa3BUTHUS B MATEPUAIILHOM MHUPE;

3aBeplIeHHs1 Kypca

4,5~  BbINoOmHATH  YOpaXHEHUSAX |
XUMHYECKHE IKCIEPUMEHTHI c
OMOXMMHUYECKUM COZICp)KaHUEM,

6 — opraHu3oBaTh, TPOBOOUTH W
MIpOaHATU3UPOBATh OMOXUMHUYECKHE

3KCHepI/IMeHTBI, pa60TaTB B COOTBETCTBUHU C
MpaBIJIaMU XUMHUYECKOI 0€30MacHOCTH;

7 —  WCHOJIB30BaThb  OHMOXUMHYECKHUE
BKCHCpI/IMeHTLI JJIs OpFaHI/I3aI_[I/II/I 1 BCIACHUS
Hay4YHOU pabOThI C YYCHUKAMH;

After successful
students will be:

1 - Communicate knowledge of basic biochemistry
(static, dynamic, functional biochemistry);

2 - Explain at the proper scientific and
methodological level the meaning of vital processes
and their connection with organs, tissues and body
organs;

3 - Translate the basics of philosophical knowledge,
in particular, the chemical basis of the phenomena
of development in the material world,

4,5- Perform exercises and chemical experiments
with biochemical content;

6 - Organize, conduct and analyze biochemical
experiments, work in accordance with the rules of
chemical safety;

7 - use biochemical experiments to organize and
conduct scientific work with students;

8 - work with various sources of biochemical
information

completion of the course,
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8-OHMOXUMUSIIBIK aKIapaTThIH
KO3/IepIMEH KYMBIC iCTey

apTypi

8 — paboraTh ¢ pa3NUYHBIMH HCTOYHUKAMH
OMOXMMUYECKON nH(pOopMaUn

Ilpepexeusummepi / Ilpepexeuzumut / Prerequisites

OpraHuKanbIK XUMHSHBIH TEOPHSUIBIK HET131epi

TeopeTnyeckre OCHOBBI OPraHUYECKON
XUMHH

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

buoxumust  Kypcel  Tipi  OpraHm3MuepIeri
XUMHUSUIBIK TIPOIIECTEPAl MOJIEKYJIAIbIK IeHIeiie
3epTTeyIi KAMTH/IBL. CryneHtrep
ouomonekynagapasie  (OeNoKTap,  HYKICHH
KBIIKBUTIAPBI, JIMIUATEP, KOMIpCysaap) Herisri
OMOXUMMSUIBIK  JKOJIapbIH, KYPBUIBIMBI MEH
KBI3METIH, TCHCTUKAHBIH MOJICKYJTAITBIK
MEXaHM3MAEpiH, JKacylla  JHEPreTHUKAChIH,
MeTa00INU3MI], COHJaM-aK )KacyIia
mpouectepingeri  MonekynagapAaslH — e3apa
opekerTecyin 3eprreini. Kypc conbimMeH karap
(Gbu3MONOTHsT MEH MEIULMHAHBIH OHMOXHMHUSIIBIK
aCMEeKTUIEePiH, COHBIH IIIHJE MaTOJOTHUS MeEH

MOJICKYJalbIK ~ JEHreaeri  JuarHOCTUKaHBI
KaMTubpl. MakcaTbl - CTylIeHTTepre OuoJIoTHs
MEH MEIMIMHAHBIH OpTYpJi cajaJapbiHaa

OMIp/IiH OMOXUMHUSITBIK HET13/Iepi dKOHE OJIapIbIH
KOJIJaHBUTYBI TYPaJibl TepeH Oi1iM Oepy.

Kypc "buoxumus" oxBaTbIBaeT H3yUYCHHE
XUMHUYECKUX MIPOLIECCOB B )KUBBIX OpraHU3Max
Ha  MOJEKyJsipHOM  ypoBHe. CTyAeHTHI
M3Y4al0T OCHOBHBIE OHMOXHMHUYECKUE IYTH,
CTPYKTYpY B (QyHKIIHMH OMOMOJIEKYJ (OENKOB,
HYKJICMHOBBIX KHUCJIOT, JIUIIUJOB, YTJIEBOJIOB),
MOJICKYJISIPHBIE MEXaHU3MBI TCHCTHKH,
DHEPreTHKU KJIETKH, METa0OMu3M, a TaKxkKe
B3aUMOJICICTBHE MOJIEKYJT B  KJIETOYHBIX
mpoueccax. Kypc  Takxke  3aTparuBaer
OMOXMMUYECKHE AaCTEeKThl (PU3UOJIOTUU U
MEHIINHBI, BKJIFOYAs MaTOJIOTUU u
JMIMaTHOCTHKY Ha MOJEKYJISIPHOM YPOBHE.
Llenbto siBNIETCS MPEAOCTABIEHUE CTYIEHTaM
MTYOOKWX 3HAHUN 0 OMOXUMHUYECKUX OCHOBAX
JKU3HA W HUX TPWIOKEHUU B Pa3IUYHBIX
00J1acTIX OMOJIOTHH U MEIULIMHEL.

The Biochemistry course covers the study of
chemical processes in living organisms at the
molecular level. Students study the basic
biochemical pathways, structure and function of
biomolecules (proteins, nucleic acids, lipids,
carbohydrates), molecular mechanisms of genetics,
cell energetics, metabolism, and interactions of
molecules in cellular processes. The course also
addresses biochemical aspects of physiology and
medicine, including pathology and diagnosis at the
molecular level. The goal is to provide students with
an in-depth knowledge of the biochemical basis of
life and its application in various fields of biology
and medicine.

bazoaphama rcemexuiici / Pykosooumensv npozpammut/ Prog

ramme manager

Tayp06aeBa I'yiabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

TynebaeBa bamxan beucoBHa, kaHauaaT
XUMHYECKUX HayK, aCCOLIMMPOBAHHBIN
npoceccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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Tipwinik npoyeccmepiniy xumusacol/ Xumusa npoyeccos ryncuznedeamenvnocmu/ Chemistry of Vital Processes

Oky maxcamul / Yueonan yenv/ Purpose

BronorusHeIH XUMUSUIBIK aCHEKTUIEPIH TYCIHY,

HSy‘-IGHI/Ie XUMHNYCCKHUX OCHOB U MCXaHU3MOB

Study of the chemical bases and mechanisms of vital

KOpIIaraH opTara Oetiimaeny JKOHE | KM3HCHHO BaYKHBIX MPOIICCCOB B OpraHM3Max | processes in organisms in order to understand the
JICHCAYJIBIKTBI caKkTay MaKcaThIH/Ia | C IeJIbI0 MOHMMaHus XuMudeckux acrektoB | chemical aspects of biology, adaptation to the
opraHusMziepaeri OMIpITIK IpoLIeCTEep/IiH | OMOJIOTHH, aJaNTallik K OKpYyKarole# cpeae | environment and maintenance of health.
XUMISUTBIK ~ HETI37iepi  MEH  MEXaHW3MJICPIH | U MOAJIEPKaHUS 3JOPOBBSI.
3eprTey.

Okbimy namuceci / Pezynomamut ooyuenusn / Learningoutcomes
Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tocsie  ycmemnoro 3aBepmienusi  kypca | After successful completion of the course,
aJymbLIap odyuaronmecsi oyayT students will be

1. Opranmsmzaepzaeri eMipiik MpOLECTePaiH
HEri3iHe aTKaH MOJEKYJIAJbIK Heri3iep MeH
XUMUSITBIK MEXaHU3MIEPA1 TYCIHIIPIHI3.

2. Tipi xyiienepae OoNaThiH OHOJOTHSIIBIK
KyOBLIBICTAp MEH MpoIecTepAl TYCIHAIPY YILUIH
XUMHUSIIBIK OLTIM/II KOJIJAHBIHEI3.

3. OpraHu3mzepAiH  Jkacymiajgapbl — MeH
TIHJEPIHJEr1T OMOXUMHUSIBIK KOMIIOHEHTTEPAIH
@3apa 9pEeKeTTeCyiHe TajIay KacaHbI3.

4. buonoruanslk OKyWeirep MeH  TIpUIUIIK
MPOIIECTEPIH 3EPTTEYJe XUMMSUIBIK OIICTEeP/Il
KOJI/IaHy.

5. Kopmiaran oprara OeHiMAETymiH XUMUSIIBIK
acIIeKTiJIepiH TYCIHAIPIHI3.

6. KeliGip mopimik 3aTTapAbslH ajaM ar3achlHa
ocepiH TYCIHY VIIIH XUMHSUIBIK YFBIMIapAbl
KOJITaHY

7. Tipi xylienepae ©OonaTblH  XUMHSUIBIK
mporectepai  OeHHENEHTIH MOAENbIep MEH

cXeMaJlap/ipl d3ipIey.

1. OObBsACHATHP MOJEKYJSpPHbIE OCHOBBI U
XMMUYECKHE MEXaHU3MBbI, JIeXKAalllie B OCHOBE
YKU3HEHHO Ba)KHBIX IIPOLIECCOB B OPraHU3Max.
2. IlpuMeHATb XUMHUYECKHE 3HAHMS UL

OOBACHEHUS OWOJOTHYSCKUX SBJICHUU H
mponeccos, MPOUCXOAAIIHNX B JKHUBBIX
CHUCTCMaAx.

3. IIpoBomuTh aHaNMM3 B3aUMOJACUCTBUS
OMOXMMHYECKNX KOMIIOHEHTOB B KJIETKaX H
TKaHSIX OPTaHU3MOB.

4. TlpuMeHSATh XUMHYECKHE METOABl B
HCCIENOBAHUAX OHMOJOTMYECKUX CHCTEM H
MIPOIIECCOB KU3HEICATCIILHOCTH.
5. OOBSICHATE  XUMHUYECKHE
aJlanTaly K OKpYXKarmlen cpeae.
6. IIpuMeHSATP XUMUYECKHE KOHICTINH IS
MOHUMAHUS IIENCTBUA HEKOTOPBIX
JIEKapCTBEHHBIX MpEnapaToB Ha OPTaHU3M
yeJoBeKa

ACIICKThI

1 Explain the molecular basis and chemical
mechanisms  underlying vital processes in
organisms. 1.

2. Apply chemical knowledge to explain biological
phenomena and processes occurring in living
systems.

3. Analyze the interactions of biochemical
components in cells and tissues of organisms.

4. Apply chemical methods in the study of
biological systems and life processes.

5. Explain chemical aspects of adaptation to the
environment.

6. Apply chemical concepts to understand the
effects of certain drugs on the human body

7. Develop models and diagrams to illustrate
chemical processes that occur in living systems.

8. Apply chemical knowledge to solve biological
problems in high school chemistry and related
disciplines
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8. Mekren Xumus KYPCBIHBIH JK9HC OHBIMCH

0OaIaHBICTHI MIOHACPIIH OUOJIOTUSIIBIK
MOcCeJIeNIepiH  MIeUTy/le  XUMMSUIBIK — O1LTiM/Il
KOJIJIaHy

7. PaspabaTeiBaTh MOACIH H  CXEMBI,
WUTIOCTPUPYIOIINX XUMHYECKHE TPOIIECCHI,
MIPOUCXO/ISIINE B KUBBIX CHCTEMaX.

8. [IlpumeHsTh XMMHUYECKHE 3HAHUS B
peIIeCHUN OMOJIOTHYECKHUX npobiemM
IIKOJILHOTO Kypca XUMHU U CMEXKHBIX
JICITATUTHH

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

OprasnuKaiblK XUMUSHBIH TCOPUSUTBIK HET131epi

TeopeTnueckre OCHOBbI OPraHU4YeCKON
XUMHUU

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

"Tipmijik TPOLECTEPiHIH XUMUICH" KypChl
OpraHu3MzepAeri OMONOTHSIIBIK TPOIECTEPIiH
XUMUSUTBIK  aCTEKTiIepiH 3epTTeydl KaMTHIIBI.
CryaeHTTep TIPUIUIIK SPEKETIHIH MOJICKYJIAIbIK

MEXaHU3MJEpiH, >Kacyllanap MeH TiHAepAeri
XUMUSIIBIK MPOIIECTEP/Il, ONOXUMHUSIIIBIK
KOMITOHEHTTEP/IiH e3apa OpeKeTTecyiH,

OpraHU3MJIEp/IiH KOpIlIaraH opTara OerimMaenyin
3eprreiini. Kypc coHbiMeH KaTap OMOIOTHSIIBIK
3epTTeysiepAe XUMUSUIBIK 9MICTePl KOMTaHY/Ibl,
aypynapJblH XUMHSIIBIK ACHEKTIIepiH JKOHE
MEUITMHAIBIK OMOXUMUSHBI KaMTHIBI. MaKcaThl
- CTYIEHTTEpre OMIpHAiH XUMHSIIBIK Heri3aepi
KOHE OJIapIblH OWOJIOTHSI MEH METUIMHA
KOHTEKCTIH/IE KOJAAHBUTYbI TYPajibl TEPEH OLTiM

oepy.

Kypc "Xumus MIPOIIECCOB
JKU3HEACITEIIBHOCTU" OXBaThIBAET H3YUYCHUE
XAMHYECKUX  acCIIEKTOB OMOJIOTUYECKUX
MpoI1ieccoB B opranu3Max. CTyJIeHThI U3y4aroT
MOJIEKYJISIPHbIE MEXaHU3MBbI
KU3HEACITEIIBHOCTA, XUMUYECKUE TPOIECCHI
B KJIETKaX W TKaHAX, B3anMOACHCTBHE

OMOXMMHYECKNX KOMIIOHEHTOB, aJIalTaIuio
OpraHu3MoB K OKpyxatoueir cpene. Kypce
TaK)K€ OXBATHIBAET MPUMEHEHUE XUMHUYECKUX
METOJIOB B OHMOJIOTMYECKHX HCCICIOBAHMSIX,
XMMUYECKHE  acCIeKTBl  3a00JieBaHMH U
MEAMIMHCKYI0 Onoxumuio. llenpio sBiseTcs
MPEIOCTaBICHUE CTYJEHTaM TITYOOKUX
3HAaHUH 0 XMMHYECKHX OCHOBaX JKM3HH U HX
MPUMEHEHUH B KOHTEKCTE OHWOJIOTHH U
MCOULIMHEL.

The Chemistry of Life Processes course covers the
study of chemical aspects of biological processes in
organisms. Students study molecular mechanisms
of life, chemical processes in cells and tissues,
interactions of biochemical components, and
adaptation of organisms to the environment. The
course also covers the application of chemical
methods in biological research, chemical aspects of
disease, and medical biochemistry. The aim is to
provide students with an in-depth knowledge of the
chemical basis of life and its application in the
context of biology and medicine.

bazoaphama rcemexuici / Pykosooumensv npozpammut/ Prog

ramme manager

Taypb6aeBa I'yabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJIAPbl KaHAMJAThI, KaybIMIACThIPbUIFaH
npodeccop

TynebaeBa bamxan beucoBHa, kaHauaaT
XUMHYECKUX HayK, ACCOIIMUPOBAHHBIN
npoceccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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Konnouomuix xumusn/ Konnouonas xumusn/ Colloid Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

Konmounreix
KacueTTepi

epITIHAIEPIH  KYPBUIBIMBIH,
MEH MIiHE3-KYJIKbIH, COHJai-aK

I/I3yT-II/ITL IMPUHOUIIBI OPraHu3aluu U ABJICHUSA
B KOJNIOMJHBIX CUCTEMAX C L CJIBXO IOHUMaHUA

Study the principles of organization and phenomena
in colloidal systems in order to understand the

OJIapbIH FBUIBIM MEH TEXHUKAHBIH OPTYPJIi | CTPYKTYPHI, CBOWCTB u noBeaeHus | Structure, properties and behavior of colloidal
cajiajgapbiH/ia KOJIaHbLIYbIH TYCIHY MaKcaThlHAa | KOJUIOMIHBIX — pacTBOpoB, a Take wux | solutions, as well as their applications in various
KOJUIOMATHIK ~ JKy#enepaeri  yHBIMIACTBIPY | MPHUIOKCHUN B pa3inuuHbix o0nactsx Hayku u | fields of science and technology.
NPUHIMITEP] MEH KYOBUIBICTAPBIH 3E€PTTEY. TEXHHUKH.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl corri askraranHan Keiiin 0Oidim | [Tociie  ycmemnoro 3aBepmienusi  kypca | After successful completion of the course,
aJIymblLiIap: odyuaroumecsi 6yayT: students will be:

1. 3eprrenerin camnagarbl OiTiM MEH TYCIHIKTI,
COHBIH ILIIHAE OCHl cajamarbl €H O3bIK OiIiM
AJIEMEHTTEPIH KOPCETY;

2. MekrenTeri XUMHS ~ Kypchl — asChbIHJAA
KOJUIOMATHIK XUMUSHBIH MaHbI3Jbl (aKTiIepiH,
TYKBIpbIMAaMalaphblH, OPUHIUNOTEP]T  MEH
TEOPHSUIAPBIH TapaTy;

3. KonnmounaTslk >xyienepai aly »KoHE TazapTy

OMICTEpIH  KOJIJaHA  OTBIPBIT  XUMUSIIBIK
AKCIIEPUMEHT KYPTi3y;
4. @azamap MmIeKapachlHIAa OTETIH OETTIK

KYObUIBICTAp MEH NPOLECTEPAl THUICTI FBUIBIMH-
OMICTEMEIIK JEHTeI/Ie KOpCeTy;

5. Kommowarelk >KyHenepaiH MOIeKyIalbIK-
KHHETUKAJIBIK JKOHE PEOJIOTHSIIBIK KaCHETTepiH
TYCIHIIpY;

6. Toxipubenep  HEri3iHIE  KOJUIOMITHIK
KyHenepiH KacueTTepiH KopceTy (KOJUIOUATHIK
KyHrenepaiy TYPaKTBUIBIFbI JKOHE
KOAaryJisLHsIChl);

7. KonnouareIk xKy#enepaiH KiacTapblH Oiiemi.

1. JleMOHCTpUpOBaTh 3HAHUS U MIOHUMaHUE
B M3ydaeMoi 00J1acTH, BKJIIOYAsi 3J€MEHThI
HauOoJyiee TEepeOBBIX 3HAHUNW B ITOM
o0Jacru;

2. TpancnmupoBaTh BakHeWmme (akTel,
KOHLENIWK,  NPUHLUIBI W TEOpUHU
KOJUIOMIHOM XHMMHHU B paMKaxX IIKOJIbHOIO
Kypca XUMHH,

3. BBIOJHATE XUMHYECKUH HKCIIEPUMEHT C
IIPUMEHEHUEM  METOJIOB IOIY4YEHHUS U
OUYHCTKHU KOJJTOMJIHBIX CUCTEM;

4. JIeMOHCTpUPOBaTh Ha JIOJKHOM Hay4HO-
METOJIMYECKOM YPOBHE TOBEPXHOCTHBIE
SBJIEHUS M TPOLECCHI, MPOTEKAIOIUE Ha
rpanwuie ¢as;

5. OOBACHATH MOJIEKYJIIPHO-KUHETHYECKHE
U PEOJIOTMYECKHE CBOMCTBA KOJUIOMIHBIX
CHUCTEM,;

6. JleMOoHCTpUpOBATH CBOICTBa
KOJIJIOUJHBIX CHUCTEM Ha OCHOBC
HKCIEPUMEHTOB (yCcTOHYHMBOCTH "

1. Demonstrate knowledge and understanding in the
field of study, including elements of the most
advanced knowledge in the field;

2. translate the essential facts, concepts, principles,
and theories of colloidal chemistry within a high
school chemistry course;

3. Perform a chemical experiment using techniques
for the preparation and purification of colloidal
systems;

4. Demonstrate at the appropriate scientific and
methodological level the surface phenomena and
processes occurring at the phase boundary;

5. Explain the molecular kinetic and rheological
properties of colloidal systems;

6. Demonstrate the properties of colloidal systems
based on experiments (stability and coagulation of
colloidal systems);

7. Systematize knows the classes of colloidal
systems.

8. solve problems of qualitative and quantitative
nature on the main sections of colloid chemistry;
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8. KOJJIOMATHIK XWMHUSHBIH HeEri3ri Oenimuaepi
OOMBIHINIA camajiblK JKOHE CaHOBIK CHIIATTArbl
ecenTepi menry;

KOAryJISIIHIO KOJUIOMTHBIX CUCTEM);

7. Cucrematusupyer  3HAeT  KJacchl

KOJUIOMIHBIX CUCTEM.

8. pemarp 3agayM  KAa4eCTBEHHOIO U
KOJIMYECTBEHHOI'O0 XapaKTepa 10 OCHOBHBIM
paszaenam KOJUIOMJIHON XUMUU;

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

JKaJIIlbl XUMUA

‘ OO01ast XuMust

| general chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Kommouarelk — kyienepaiH  TaOuWraThl  MEH
xkikrenyi. KomounrTelk skyHenepai aimy >KoHE
Tazapty omictepi. Komnmownarelk kyHenepaiH
MOJICKYJTAJIBIK KHHETUKAJIBIK JKOHE PEOJIOTHSUTBIK
KacueTTepi.

IIpupona wu xiaccuduKanus KOJIJIOHUIHBIX
cucreM. [lomyyeHue W METOABI OYUCTKU
KOJUTOMHBIX CHCTEM. MounekynsipHo
KHHETUYECKUE M PEOJIOTUYECKHE CBOMCTBA
KOJIJIOUIHBIX CHCTEM.

Nature and classification of colloidal systems.
Preparation and methods of purification of colloidal
systems. Molecular Kkinetic and rheological
properties of colloidal systems.

bazoaphama scemexuiici / Pykosooumensv npozpammut/ Prog

ramme manager

TayaxkesioB LlIbIHFBIC AlifapFra3uyJibl,
neJaroruka FelIBIMIAPbIHBIH MarucTpi, OHep.
MYFajim

I'yoenko Makcum AHApeeBHY, Marucrp
XUMHAN

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Jlucnepcmi ncyitenepoin xumusacol/ Xumusa oucnepcuvix cucmem/ Chemistry of Dispersed Systems

Oky maxcamul / Yueonan yenv/ Purpose

JMCTIEPCTi JKyHenepaeri KypbUIbIM, KacHeTTep
MEH e3apa opeKeTTecysiep Typasibl OuTiMIl
KETUIIIpY, COHIAW-aK oOJapAasl FHUIBIM MEH
TEXHOJIOTUSHBIH dPTYPJIi canaiapblHIa KOJIJaHy
MakKcaTblH/a JHMCIEPCTI XWUMHUSHBIH  HETi3Ti
TYKBIPBIMJAMaIapbl ~ MEH  KYOBUIBICTAaphIH
TEPEHICTII Urepy

OCBOCHHME OCHOBHBIX KOHIICIIIIUM U SBJICHUH
JIACTIEPCHOMN XHUMHHI c IS )
YCOBEPILIEHCTBOBAHUSI 3HAHUM O CTPYKTYpE,
CBOMCTBAax M B3aMMOJCHCTBUSAX B TUCIIEPCHBIX
CHCTEMAaX, a TaKke HX MPUMEHECHHUS B
pa3InyYHbIX chepax HAyKH U TEXHOJIOTHH

mastering the basic concepts and phenomena of
disperse chemistry in order to improve knowledge
of the structure, properties and interactions in
disperse systems, as well as their application in
various spheres of science and technology

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
alymbLiap

1. bemmexkrtepaiH  enmemaepiH,  OJIapIbIH
MIIIHIH )XOHE 03apa 9PEeKETTECYyIH Koca ajFaH/a,
JHCTIePCTI Kyhenepaix KYPBUIBIM/IBIK
epEeKILEeTIKTEePiH TYCIHAIPIHI3.

2. Oprypai TEXHOJOTHSJIBIK  Macenenepl
Hienrysie, MpIcajibl, MaTeprajap MEH OHIMIEPI1
OHJIIpyJle JUCHEpCTi >KyHenepaiH Kacuerrepi
Typaibl OUTIMJII KOJIJIaHy.

3. Jlucnmepcti >KyHenepaiH XHUMHUSUIBIK >KOHE
(bU3HUKaAIBIK KaCHEeTTEepiHEe KYPbUIBIMHBIH 9CEpiH
Tanjay.

4. bemnuiekTep apachlHIAarbl ©3apa dPEKeTTECYIl
’KOHE OJIapJIbIH JIUCHEPCTi KYHeNepaiH KaJbl
KAacHETTEpIHE SCEPiH TYCIHAIPIHI3.

5. Dxomorusi MeH MEIMIMHAFa KaTBICTHI
Macelsieniepl Lenly YIOiH JUCHepCTi Kyiherep
Typaibl OUTIMIII KOJIJIaHy.

6. Jlucmepcti Marepuanmapisl JKacay MeEH
naiganany/IblH )KaHa TOCUIACPIH d3ipiey

Hocae ycnemHoro
oO0yuarommecsi OyayT
1. OOBACHATH CTPYKTYpHbIE OCOOEHHOCTH
TUCTIEPCHBIX ~CHUCTEM, BKIIIOYasl pa3Mepbl
4acTHIl, X (JOpMy U B3aUMOJICHCTBUS.

2. llpumeHsTp 3HaHUS O  CBOWCTBax
JUCTIEPCHBIX CHCTEM B PEIIEHUM Pa3INnYHbIX
TEXHOJIOTUYECKUX  3a7ay, Hampumep, B
IIPOM3BOJICTBE MAaTEPUAIIOB U IPOAYKTOB.

3. AHanm3MpoBaTh BIMSHUE CTPYKTYpHI Ha
XUMUYeCKHe M (usuyeckue  CBOMCTBa
JICTIEPCHBIX CHCTEM.

4. OOBbBSICHATH B3AaUMOJICHCTBUS  MEKIY
YaCTHUIIAMHU U WX BIIMSHUE Ha OOIIME CBOMCTBA
JMCTIEPCHBIX CHCTEM.

5. TlpumeHATH, 3HAHHA O JUCHEPCHBIX
cucTeMax JIsl peleHus npoosieM, CBI3aHHBIX
C DKOJIOTHEN Y MEAUIIUHOM.

6. PaspabGaTbiBaTh HOBBIE MOAXOIBI K
CO3/IaHUI0 U UCIIOJIb30BAaHUIO JHUCHEPCHBIX

3aBeplIeHHs] Kypca

MaTEpUaJIOB

After successful
students will be

1 Explain the structural features of dispersed
systems, including particle size, shape, and
interactions.

2. Apply knowledge of the properties of dispersed
systems to a variety of technological problems, such
as materials and products.

3 Analyze the effects of structure on the chemical
and physical properties of dispersed systems.

4. explain interactions between particles and their
effect on the overall properties of dispersed systems.
5. Apply knowledge of dispersed systems to
environmental and medical problems.

6. Develop new approaches to the creation and
utilization of dispersed materials

7. Apply disperse systems in innovative
technologies, such as nanotechnology, to create new
products and processes.

completion of the course,
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7. XKana eHiMJIep MEH IPOIIECTEP/Ii JKacay YIIiH

7. HpI/IMeHﬂTB AUCIICPCHBIE CHCTEMBI B

HAHOTCXHOJIOTHST ~ CHSKTHI ~ WHHOBAIMSUIBIK | HHHOBAIMOHHBIX TEXHOJIOTHSX, TaKUX Kak
TEXHOJIOTUsIapaa JMCTIePCTI KyHenepai | HAHOTEXHOJIOTHH, JUISi  CO3[aHUs  HOBBIX
KOJIJIAHBIHBI3. HPOJYKTOB U MPOIIECCOB.
Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KaJIIIbl XUMUS | O6uas xumus | general chemistry

Kypcmuin kbickawa mazmynol / Kpamkoe cooepacanue kypca/ Course summary
"INucmeperi  kyienep — xumusicel"  kypewl | Kype  "Xumms — gucnepcHbix  cuctem" | The course “"Chemistry of Dispersed Systems™
JMCHEePCTI XUMHSHBIH HETi3ri YFBIMAApbl MEH | BKIouaeT B ce0s wu3ydeHue ocHoBHbIX | Includes the study of basic concepts and phenomena

KYOBLIBICTApbIH
Crynenrrep

3epTreyai KaMTH/IbI.
JUCTICPCTI KyHenepIiH
KYPBUIBIMJIBIK ~ €pEeKIIeNIKTepIMEeH,  OJIapJibl
CHIIaTTay ozicTepiMeH, KYPBUIBIMHBIH
MaTepHallapAblH ~ KacHeTTepiHe  acepiMeH
TaHbicanbl. Kypc COHBIMEH Karap IUCHepCTi
KYHenepai opTypili cajanapia, COHbIH 1LIiHAEe
MaTepuaiiap OHIIPICIHIAE, MEIUIIMHAIA >KOHE
KOpILIaraH oOpTaHbl KOpFayJla KOJJAaHYJIbIH
TEXHOJIOTUSUIBIK ~ aCTEKTUIEPIH KapacThIPajbl.
Kazipri 3amMaHfbl TEXHOJOTHIAD MEH FhUIBIMU
3epTTeysepAe JUCIEpPCTi JKyHelep Typaibl
oimimai KOJIIaHYyIbIH MIPAKTUKAJIBIK
acrmeKTUIepiHe Ha3ap ayaapbuIajibl.

KOHIENIAN U SIBICHUWA TUCIEPCHON XUMUH.
CryneHTsl 03HaKaMJIMBAIOTCS c
CTPYKTYPHBIMH OCOOCHHOCTSIMU JIUCIIEPCHBIX
CHUCTEM, METOJAaMH HX XapaKTepU3aluH,
BIIUSTHHEM CTPYKTYpPBI Ha CBOlCTBa
marepuasioB. Kypc Takxke 3aTparuBaer
TEXHOJIOTUYECKUE  ACHEKTHl  IPUMEHEHHUS
JIMCTIEPCHBIX CUCTEM B PAa3IUYHBIX 00JIACTSX,
BKJIIOYast IIPOU3BOJCTBO MaTepUalIoB,
MPUMEHEHHE B  MEIULIMHE H  OXpaHe
oKpykartie cpeapl. OCHOBHOE BHUMaHUE
yAensieTcs MPAKTUYECKUM acIeKTaM
MPUMEHEHUS 3HAHUM O JUCIIEPCHBIX CUCTEMAX
B COBPEMEHHBIX TEXHOJIOTHSAX M Hay4YHBIX
HCCIIeIOBaHUIX.

of dispersed chemistry. Students are introduced to
the structural features of disperse systems, methods
of their characterization, and the influence of
structure on the properties of materials. The course
also covers technological aspects of the application
of disperse systems in various fields, including
materials production, medical and environmental
applications. The main focus is on practical aspects
of applying knowledge of disperse systems in
modern technologies and scientific research.

bazoaphama rcemexuiici / Pykosooumensv npozpammut/ Prog

ramme manager

TayaxkeJsioB HIbIHFBIC Aiinapra3uyJbl,
neJarorvuka FbUIBIMAAPBIHBIH MAarucTpi, ©Hep.
MYFaim

I'ybenko Makcum AHApeeBHY, Marucrp
XUMHAA

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

83




