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Kipicne

DONEeKTUBTI TIOHAEP KAaTajloThl OKBITYIBIH KPEOUTTIK JKyheci OOHbIHIIA
KYPacCTBIPbUIAIbI. DJJCKTHUBTI TOHJICP KAaTajJoThl XYHWEJIICHIreH TaHJay OOWBIHIIA
MIOHJIEP Ti31MIH YKOHE OJIapBIH KbICKA CHITATTAMAChIH KapaCThIPAIbI.

CtyneHT MaMaHABIKTApJALIH MIHACTTI  KOMIIOHEHT/’)KOFaphbl OKYy  OpHBI
KOMITOHEHTIHIH  TIOHJIEpIH MEHTepyMEeH KaTap, YCHIHBUIBIN OTBIPFaH TaHIAy
OOMBIHIIIA ITOHIEP/I1 TaH IAIl aTyhl THIC.

DNeKTUBTI MOHJEPAl TaHJayFa 3jBaiizep keHec Oepeni. CTyAeHT 3aBali3epMeH
OipJyiece OTBIPBIN, CTYJICHTTIH JKEKE OKY KOCHapblH KYpYy YIIIH MOHAEPre »azbLly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crynentrep! bimiMm 0Oepy TpaeKTOPHUACHIHBIH OIPTYTAaCTHIFBIHBIH
oimacteipbutybl Ci3qiH OoJialllakTa MaMaH peTIHJE KOCIOM JallbIHIABIFBIHBI3/IBIH
JEHIeiiHe BIKMaJI €TETIHIH €CTE€ CAKTAYbIHbI3 KEPEK.

BBenenue

[Ipy  KpenuTHOM  TEXHOJOTUM OOydYeHHs  pa3pabaThIBaeTCsl  KaTajior
ANEKTUBHBIX AUCHUIUIMH, KOTOPBIA MpEACTAaBISIET COOOW CHCTEeMaTU3UPOBAHHBIM
MepeYeHb TMCLUUILIMH KOMIIOHEHTA MO BEIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiay ¢ u3yueHneM AMCHMILUIMH 00A3aTENbHOTO / By30BCKOIO KOMIIOHEHTA,
CTYJICHT JIOJIKEH BBIOpATH JJI U3yUEHUS JUCIUIUIMHBI KOMIIOHEHTA 10 BHIOODY.

KoHncynpranuu mno BeIOOPY 3JIEKTUBHBIX JUCLHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM CTYJIEHT 3amoJiHsgeT (opMy 3alucu Ha JUCHUIUIUHBL Ay coctaBienus UYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VBaxaeMble CTyneHTbl! BaxXHO TOMHHUTB, YTO OT TOrO, HACKOJBKO
MPOlyMaHHOW | 1IeIocTHOM OyneT Bamia oOpaszoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Bamieil npodeccnoHaabHOM MOArOTOBKH, KaK Oy IyIIero CuelalucTa.

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 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /
PacnpenesieHue 3/1eKTUBHBIX JUCHMUILIUH MO ceMecTpam /

Distribution of elective courses by semester

Kpenurre | Akagemu
p caHbI / SUTBIK,
[Tonniy araysl / HaumenoBanne aucuuinabl / The name of the Kox-zo Kesen/
discipline KpEJIUTOB/ Axan
Numberof | mepuoa/
credits | Academi
cperiod
betiopranukansik xumus 1/ Heopranndeckas xumus I/ Inorganic 5 1
Chemistry |
JKanner xumust/ O0mas xumust/ General Chemistry
betiopranukansik xumusi |l/ Heopranmmueckas xumwms 11/ 4 2
Inorganic Chemistry 11
beitopranukaibik XUMUSHBIH TEOPUSLITBIK Herizaepi/
Teoperudeckre OCHOBBI HeopraHumdeckor xumwuu/ Theoretical
Bases of Inorganic Chemistry
AHaTUTUKANBIK XUMHUSI: CamajblK aHaiu3/ AHaJIUTHYECKas 5 3
XMMUs: KauecTBeHHbINM ananu3/ Analytical Chemistry: Qualitative
Analysis
BeitopraHukanblK 3aTTapJblH XUMUSUIBIK aHaIU31/ XHUMHYECKUN
aHaym3 Heopranwdeckmx Bemects/ Chemical Analysis of
Inorganic Substances
[lepuonaThIK Kyie 3JeMEHTTEpPl XUMHAICH XHUMHS 3JIEMEHTOB 6 3
nepuoanueckoit cucremsl/ Chemistry of Elements of the Periodic
System
beiiopranukanblk  KOCBUIBICTAPJBIH ~ MAaHBI3ABI  KIAcTapbl/
Bakneiime kiaccel HeopraHudeckux coemuHenuii/ The Most
Important Classes of Inorganic Compounds
KykbIKk JKoHE chl0aiiac KEMKOPJBIKKA KapChl MOJCHUET 5 4

Herizaepl/ OCHOBbI TIpaBa U AHTUKOPPYNUMOHHOW KYJIBTYpPbI/
Basics of Law and Anti-Corruption Culture

DKOHOMUKA KoHE KaclnKepiik Heri3aepl/ OCHOBbI SKOHOMUKHU U
npeanpuauMarenbeTa/ Basics of economics and business

Kembacuisiibik Herizgaepi / OcHoBbl juaepcta / Basics of
Leadership

DKoJIOTHSI JKOHE TIPIIIIK Kayimnci3miri Herizuepi/ DKOJorus u
OCHOBBI 0€30MacHOCTH Ku3HeaesTenpHocTr/ Ecology and Basics
of Life Safety

FoumbiMu  3epTTeyNepiiH HETI3/Iepl JKOHE aKaJeMUsUIbIK Xatr /
OCHOBBI HAy4HbBIX HCCJIEIOBAHUM U aKaJeMHUYECKOEe MUCHhMO/
Basics of Research and Academic Writing

Kapbpuiblk  cayatrtbulblK  Herizznepi / OCHOBBI  (pMHAHCOBOM




IPaMOTHOCTH /
Fundamentals of financial literacy

Komnrerorepinik xumus/ Komnsiorepaast xumus/ Computer
Chemistry

XUMUSIHBI OKBITYIaFbl KOMITBIOTEPIIIK TeXHOJIOTUsUIap/
KomnwroTepHsie TexHon0rMu B 00ydueHun xumun/ Computer
Technologies in Teaching Chemistry

OpraHuKaibIK XUMHSHBIH TEOPHSUTBIK Herizaepil/ Teopernueckue
ocHOBBI opranndeckoi xumun/ Theoretical Bases of Organic
Chemistry

OpFaHI/IKaHBIK KOCBUIBICTAPp IbIH XI/IMI/IHCBI/ XUMUs OpPraHN4YCCKHX
coemunennit/ Chemistry of Organic Compounds

XUMUAIAFBI KYPACICHIIPUITeH ecentep/ XuMuUs B yCIOKHEHHBIX
3agavax/ Chemistry in Complicated Tasks

XUMUSIAH JapbIHIbI OanalapMeH KYMBIC 1CTEY onicremeci/
Metoauka paboThI ¢ 0JJapeHHBIMU JeThbMU 10 xumur/ Methods
of Work with Gifted Children in Chemistry

OpranukanblK MOJEKyIaIapAblH (PYHKIIMOHAIBI TYBIHIBLIAPEI
xuMusAChl/ Xumusi (yHKIMOHAIBHBIX TPOU3BOAHBIX
opranndeckux mosiekys/ Chemistry of Functional Derivatives of
Organic Molecules

Kap0o- sxoHe reTepoluKiAl KOChUIBICTAPIbIH XUMUSACH XUMUS
kap0o- u rerepormkimieckux coeaunenuit/ Chemistry of Carbon
and Heterocyclic Compounds

AHanmu3aiH QU3NKa-XUMUSIIBIK 9/1icTepl/ OU3NKO-XUMUYCCKHE
meTozpl ananuza/ Physical and Chemical Methods of Analysis

du3nKa-XUMHSUITBIK aHATU3/IIH TEXHUKACHI, IPHOOpIap MeH
Kypan-xkadasikTap/ TexHuka pU3nKo-XMMUYECKOTO aHaIN3a,
npubops! 1 odbopymoBanue/ Technique of Physical and Chemical
Analysis, Instruments and Equipment

®dusukansik xumus/ Gusndeckas xumus/ Physical Chemistry

Du3MKaIbIK XUMUSHBIH TEOPUSUIBIK HeT131epil/ TeopeTnueckue
ocHOBBI (usuueckoit xumun/ Theoretical Foundations of Physical
Chemistry

XuMUsIIBIK TexHosoruss/ Xumuueckas rexsosnorus/ Chemical

Technology

XUMUSIIBIK OHAIPICTIH AKOJOTHUACKHI/ DKOJIOTHSI XUMUUYECKOTO
npousBojacTea/Ecology of Chemical Production

Taram eHiMIEpiHIH aHAIN31/ AHAIHM3 MHIIEBLIX TPoAyKTOB/ FOOd
Analysis

Taramasik xumust/ ITumesast xumus/ Food Chemistry

buoxumus/ buoxumus/ Biochemistry

Tipminik mporeccTepidiy XUMHUSICh/ XUMHsI TIPOIECCOB
xusnenesrensaoctr/ Chemistry of Vital Processes




Komnouareik xumus/ Konmonanas xumust/ Colloid Chemistry 3 7
JlucniepcTi xyienepaiH XUuMUsIChl/ XUMUsl TUCTIEPCHBIX CUCTEM/

Chemistry of Dispersed Systems

Minor

Jucnunnouna 1 5 5
Jucnunnuaa 2 5 6
Jlucnumnauxa 3 5 6




1. 1 kypc cTyeHTTepiHe apHAJIFaH 3JIeKTUBTIK MoHAeP / DJIeKTUBHbIe TUCHUILINHBI s cTyaeHTOB 1 kypca Elective courses for 1st year

students
benopeanuxanvik xumusn I/ Heopzanuueckasn xumusn I/ Inorganic Chemistry 1
Oky maxcamul / Yueonan yenv/ Purpose
Beliopranukanibik KocbuUTbICTapabiH | OcBoeHne (yHaameHTanbHbIX mnpuHimnoB u | Mastering the fundamental principles and laws
KYPBUIBIMBIH,  KacHETTepi  MEH  ©3apa | 3aKOHOB HeOpraHudeckoi xmMuu ¢ 1ensio | Of inorganic chemistry in order to develop an

OpeKeTTeCcyiH TYCiHYIi AaMBITy MakcaTbIHIA
OeilopraHuKaJIbIK XAMUSHBIH ipremni
MPUHIAIITEP] MEH 3aH/IBUIBIKTAPBIH UTepY.

pa3BUTUSL IIOHUMAHHUs CTPYKTYpbI, CBOHCTB H
B3alMMOJECHCTBUI HEOPraHUYECKUX COCIUHEHHM.

understanding of the structure, properties and
interactions of inorganic compounds.

Hamuceci / Pezyniomamul 00yuenus / Learning outcomes

OKbimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajlyumbliaap:
1->xanmet XUMHUS KYPChIH OKBITYZa

OeiiopraHuKaIbIK XUMUSHBIH HETi3ri Oemimaepi
OOMBIHIIIA HET13T1 OLTIM/II KOJIIaHY;

2-XAMUSTHBIH HET13T1 3aH1apbl MEH TeOPHUSIIaApbIH
TYCIHAIpY,  ONapIblH  HETi3iHAEe  3aTThIH
KACHETTEPiHIH OHBIH KYPBUIBIMBIHA, XHMUSIIBIK
nporecTepIiy 3aHJapbIHa TOYeJ LT
KYpPBUIaIb;

3-¢punocopusnblk TOpOMEHIH Herizzepi Oap,
aTan aWTKaH/a, XUMUSJIBIK KYObUIbICTAap YIIIH

TaOuFrar KYOBUTBICTAPBIHBIH JaMybIH
KAIMBUIAWTBIH ~ JUANICKTHKAIBIK  3aHIapIbl
KOJIIaHyFa OOJa Ibl;

4,5-caHJIBIK ~ ecemnTeyliep  KYprizy  JKoHe
XUMHUSUTBIK DKCIIEPUMEHTTED KYPTi3y;

6, 7-XUMUSIIBIK AKCTIIEPUMEHTTEP/I1
YUBIMIIACTBIPY, oNmapIbl  KYprizy  JKoHE

HOTWDKENEpl Taiaay. XUMHUSIBIK Kaylrci3aik
epexeNepine COMKeC JKYMBICTap bl OPBIHAAY;

IMocae  ycmemHoro
oO0yyaromuecsi OyayT:
1 - npumeHsATH, 0a30BbIC 3HAHHUS MO OCHOBHBIM
paszenam HEOPraHW4YECKOMn XAMUHA B
MIpernojaBaHuy 00IIero Kypca XUMHH,

2 - OOBSICHATH OCHOBHBIC 3aKOHBI M TEOPUHU
XUMHH, Ha  OCHOBE KOTOPBIX  CTPOATCA
3aBUCHMOCTH  CBOWCTB  BEIIECTBA OT  €ro
CTpOCHHS, 3aKOHOB TMPOIIECCOB XMMHUYECKUX
MIPOIIECCOB;

3 - CyLECTBYIOT OCHOBBI (uiocodckoro
BOCITUTAHHMSI, B YACTHOCTH, MOXKHO HCITOJI30BaTh
JTAATIEKTHYCCKHUC 3aKOHBI, o0o0bmaromue
pa3BUTHE SBICHHUWA TPUPOIBI JIJIT XUMHUYICCKUX
SIBJICHHI;

45 - MpoOBOAWTH KOJWYECTBEHHBIE PACUETHl U
MIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI,

6,7 - OpraHn30BaTh XUMHYECKUE IKCTICPUMEHTHI,
MPOBOANTh UX M aAHAIM3UPOBATH PE3yJbTATHI
BeimonmHATe  paboOTBI B COOTBETCTBUU €

3aBeplIeHHsl  Kypca

IIpaBHUJIaMH XUMHYECKOM 6C3OH3.CHOCTI/I;

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

9




8-opTypili Ke3lepACH XUMUSIIBIK aKIapaTThl
13/1ey Il )KoHE OHJICYI1 )KY3€ere achipy

8 — ocymecTBIATH TMOUCK U 00pabOTKy
XMUMHYECKOH  HMHGOpMAaMU W3  Pa3IUYHBIX
HCTOYHHUKOB

IlIpepexeusummepi / Ilpepexeuszumot | Prerequisites

- |

Kypcmuiy kbickawia mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

ATOM-MOJIEKYJIAJIBIK 1M TYPFBICBIHAH
aJIFFaHJaFrbl XUMUSHBIH HETI3ri TYCIHIKTEpI MEH
CTEXUOMETPUSUIIBIK 3aHIapbl, OeHopraHuKaIbIK
KOCBUIBICTAP IBIH MaHbBI3/IbI KJIaCTapsl,
KOMIUIEKCTI KOCBUIBICTAp Typalibl TYCIHIK; aTOM
Kypbutbickl  Teopusicel;  J[.J. MennaeneeBTiH
MEPUOATHIK  3aHBl  JKOHE  AJIEMEHTTepIiH
MEPUONTHIK KYHECl; XUMHUSIBIK OalIaHbICTHIH
TY3UTYiH TYCIHIIPETIH KBAaHTXUMHUSIIBIK 9IICTED;

OCHOBHBIE TOHATHS U CTEXUOMETPHUUCCKUE
3aKOHBI XHUMHUU C HO3HHPII>1 aTOMHO-
MOJICKYJIIPHOI'O YYCHUS; BaKHEHIIIME KJIAacChl
HCOPraHNYCCKUX COGI[HHCHI/Iﬁ; IHOHATHE O
KOMIIICKCHBIX COCAMHCHUAX, TCOPUS CTPOCHUA

aroma; MEPUOJNYECKU I 3aKOH 51
nepuoInyecKas cucrema XUMHYECKUX
anementoR .M. MenaeneeBa; KBaHTOBO-

XUMHYCCKHEC MCTOJbI TPAKTOBKHU XHUMHYECKON

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.I. Mendeleev;
quantum-chemical methods of interpretation of
chemical bonding; energy and orientation of

XUMUSUTBIK ~ TIPOLIECTEPJIH ~ DHEPreTUKAChl, | CBSI3W;  JHEpreTuka u  HampamieHHocTh | chemical processes; regularities of chemical
OarbITTBUIBIFBI  JKOHE OKYPY 3aHJbUIBIKTAphl; | XHMHUYECKMX MPOIIECCOB; 3aKOHOMEPHOCTH | processes; solutions; the theory of electrolytic
epiTiHiIep TEOPHSCHI; ANEKTPOJMTTIK | TMPOTEKAHUS XUMHUYECKHX nporeccoB; | dissociation;  redox  reactions,  electrode
JMCCOLIMAIINS TEOPHSCHI; TOTBIFY-TOTHIKCBI3IaHy | PACTBOPBI;  TEOPUSl  DIEKTPOIUTUYECKOI | Processes.
PEaKIHsITaphl, 3JIEKTPOITHIK MPOIECTED. JIMCCOTINAIINH; OKHCITUTEIILHO-

BOCCTAHOBHUTEIIbHBIC PEAKIMU, DICKTPOIHBIC

MPOIIECCHI.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

beitopranukansix xumus |, Beliopranukaibik
XUMHUSIHBIH TEOPHUSUIBIK HET13epi

Heoprannueckas xumus II, Teopernueckune

OCHOBBI HeOpFaHquCKOﬁ XUMHNH

Inorganic Chemistry 1I, Theoretical Bases of
Inorganic Chemistry

bazoaprama scemekwici / Pykosooumens npozpammul/ Programme manager

Tayp06aeBa I'yiabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAAThl, KaybIMAACTHIPBIIIFaH

I'ydbenko Makcum AHApeeBHY,
npeﬂonaBaTenb, MaFI/ICTp XMUMHUHA

crapuui

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry

podeccopabIH M. a.
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Kannovt xumusl Oowan xumusal General Chemistry

Oky maxcamul / Yueonas yenv/ Purpose

TaOuraTTarsl XUMUSUIBIK TIPOIIECTEP MEH 63apa
OpeKeTTeCyJIepIiH HEeTi131H e )KaTKaH HeTi3T1
3aHJIap MEH YFBIMIAp/Ibl TOJBIK TYCIHY
MaKCaTbIH/1a XUMUSHBIH HET13T1 TPUHITUITEPIH
MEHTepYy.

OBnanenue (yHIAMEHTATBHBIMH TPUHIIUTIAMU
XMMHUU C [ENBIO MOJHOTO MTOHMMAaHUsI OCHOBHBIX
3aKOHOB ¥ KOHIICTIIIUH, JEXKAlUX B OCHOBE
XMMHAYECKHX TPOIIECCOB M B3aWMOJICHCTBHI B
MIPUPOJIC.

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 / Pesynemamot 00yuenusn /Learning o

utcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJylmbliap:

1. Heri3ri ipreimi NpUHUOMANTEPAl KOHE Kbl
XMMHUSI 3aHIAapbIH, COHBIH IIIiHJE Macca MEH
SHEPIrUSHbIH CaKTaly 3aHJaphblH,
TEPMOINHAMHUKAHBI KOHE peaxiust
KMHETUKACHIH HAKThI )KOHE HAKThI TYCIHIIPIiHI3.
2. Op TYpil XUMUSJIBIK €CenTepAl LIy >KoHE
peakiMs HOTHKeJepiH Ooypkay YIIIH CaHIBIK
€CeTTey JaFAbUIaPhIH KOJIaHBIHBI3.

3. AToMIapAblH, MOJEKyJIaJapAblH  JKOHE
KPHUCTAaJIIBIK TOPJIAP.IBIH KYPBUIBIMBIH
TYCIHIIpY, Oyl  3aTTapAblH  KacHUETTEpiH
MOJIEKYJIaJIbIK JIEHTeiie TYCIHAIpYre MYMKIH/IK
oepeni.

4. XUMHATBIK  DKCIEPUMEHTTEpP  XKYprizy,
COHJAW-aK aJbIHFAaH JEpeKTeplli Tainay >KoHe
TYCIHIPY JaFAblIapbliH KOJIaHY.

5. XuMmHS  OpUHIUNTEpiHE  HETI3AeNreH
3aTTapblH XUMUSIIBIK KYOBUTBICTApBl MEH 03apa
opeKeTTeCcyiH TYCIHIIPiHi3.

6. FpulbiIM MeH  TEeXHUKaHbIH  OpTYypdl

cajlaJlapbIHa Hananbl 0o0IaTHIH XUMMUSAIBIK

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. OOBSCHATP UYETKO U SICHO OCHOBHBIE
(dbyHIaMEeHTaNbHbBIE IPUHIIMIIBL, U 3aKOHBI 00IIei
XUMHH, BKJIIOYas 3aKOHBI COXPAaHEHHUS MacChl U
SHEPIUH, TEPMOAMHAMHUKN ¥ KHHETHKH PEaKITHA.
2. IlpumeHsTb HaBBIKM  KOJUYECTBEHHOTO
pacueToB s pemieHus — pa3HOOOpa3HBIX
XMMHYECKHX 3aJ]au U IpeJCKa3aHus pe3ysibTaToB
peaKuuid.

3. HHreprperupoBaTh CTPYKTYpY AaTOMOB,
MOJIEKYJT M KpPUCTAJUIMYECKHX PEIIeTOK, YTO
MO3BOJIUT €My OOBSICHATH CBOMCTBA BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE.

4. ITpuMEeHATb HaBBIKM MPOBEIACHHS XUMHUYECKHUX
HKCIEPUMEHTOB, a TAK)KE€ aHaM3a M TPAKTOBKU
MOJIy4EeHHBIX JaHHBIX.

5. OOBACHATHP XMMHYECKHE  SBICHUA U
B3aMMO/ICHCTBHSI BELIECTB HA OCHOBE MIPUHITUIIOB
XUMUH.

6. Pemarp mnpoOieMbl ¢ HCHOIB30BAHUEM
XAMHAYECKUX TPUHIUIIOB aHalW3a W PEHICHUs
XMMHUYECKHX 33Ja4, 4YTo OyJeT T1oJe3HO B

3aBeplIeHHsl  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
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ecenTepAl Taugay MeEH MICIIyAIH XUMHSIIBIK
MPUHIMIITEPIH KOJJAAHY apKbLIbl Maceleaepai
Ienry.

7. 3epTxaHaga JKYMBIC ICTCY JarJabLIapbIH
KOJIJIaHy, COHBIH IIIIHJE XUMUSIIBIK KAOIBIKTHI

JTYPBIC nananany JKOHE Kayirci3 ik
MPUHIMIITEPIH CaKTall OTHIPHIN SKCTICPUMEHTTED
KYprizy.

8. XuMHSHBIH KOFaMJIarbl POJIIH TYCIHY:
XUMUSHBIH KYHICTIKTI ©MipJieri, OHepKICIITET1,
MeauuuHagarsl  koHe Oacka — cananaplarbl
MaHbI3ABUIBIFBl,  COHBIMEH  Karap  OHBIH

KOpILIaFaH OpTara XOHE TYPAKTHI IlaMyFa dcepiH
Ounen.

Pa3MUYHBIX 00JACTSIX HAYKU M TEXHHUKH.

7. IIpuMeHATh HAaBBIKM pabOTHI B JabopaToOpuu,
BKJTFOYAsI MIPaBUIIBHOE HCTIOJIH30BAHNE
XHUMHUYECKOTO OOOpPYJIOBaHUST U  BBIOJIHEHHE
JKCIIEPUMEHTOB C COOJIOJCHUEM MPHHIIUIIOB
0€30MMacHOCTH.

8. [Ilommmarh posib XuUMUU B OOIIECTBE:
BXHOCTH XUMHH B TOBCCJHCBHON IKH3HH,
MIPOMBIIIJICHHOCTH, MEAWIIMHE U APYyTHUX chepax,
a TaK)KE OCO3HAET €€ BIIMSHUE Ha OKPYIKAIOIIYIO
Cpely ¥ yCTOMYUBOE PA3BUTHE.

engineering.

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.

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Kypcmuoiy kbickawa mazmynnt / Kpamrkoe codepicanue Kypca/ Course summary

"YKannel xumus" Kypchl OChl cajajiarbl 1preii
oumimi KaJIBINTaCThIPY YIIiH KaXXeTT1
XUMUSHBIH HET13T1 MPUHIUNTEPl MEH 3aHJIapbIH
3epTTeyai KaMTuabl. CTyneHTTep aToMaap MeH
MOJICKYJIaJIap/IbIH ~ KYPBUIBIMBIH, Macca MEH
SHEPTUSHBIH CaKTanty 3aHJIBUTBIKTApPbIH,
XUMUSUTBIK PEaKIHsUIapIblH TEPMOTUHAMHUKACKI
MEH KHMHETHUKACBHIHBIH MPUHIUNTEPIH 3epTTEHII.
Kypc asgceinza omap caHIBIK Tangay oAiCTEpiH
MEHTepe/i, 3epTXaHaNblK  JKCIEPUMEHTTEP
KYPTi3y/ll *KoHE MPAKTUKAIIBIK €CenTepAl IIenry
YVIIIH  XUMHSUIBIK ~ QMICTEpIl  KOJIJaHY/IbI
yipeneni. CoHBIMEH  Karap, CTYIEHTTEp
XUMHSITBIK KOCBUTBICTAP/IbIH opTypii
KJIACTApbIMEH, OJIapJIbIH KACHETTEPIMEH >KOHE

Kypc "OOmass xumusa" BxiodaeT B cels
U3y4EHHE OCHOBHBIX NPUHLHMIIOB U 3aKOHOB
XUMHH, HEOOXOAMMBIX s  (POPMHUPOBAHUS
(yHIaMEHTaNbHBIX 3HaHUH B 3TOH 00JacTH.
CryneHTbl H3y4yaloT CTPYKTypy AaToMOB U
MOJIEKYJ1, 3aKOHBI COXPaHEHMsI MAcChl U SHEPTUH,
NPUHLIMIIBI  TEPMOJMHAMUKA U KHUHETUKU
XMMHMYECKHX peakuuid. B pamkax Kkypca OHH

TAaKXE€ OCBaMBAKOT METOAbI KOJIMYCCTBCHHOI'O
aHaJIn34a, YydaTrcd IIPOBOAUTH J'Ia60paTOpHLIC
OKCIICPUMCHTBI W HCIIOJIB30BaTh XHMHYCCKHUC

MCTOABI A PCHICHUSA MPAKTUYCCKUX 3a1ad.

Kpome TOro, CTyneHThl  3HaKOMSTCI  C
pa3IMYHBIMU KJIaccaMH XUMHYECKHUX
COCTMHCHHI, ux CBOMCTBaMU "

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.
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©3apa OPEKEeTTeCyiMEH TaHBICA/IbI.

‘ B3aUMO/ICVICTBUSIMHU.

Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites

beitopranukaneik xumus |1, beliopranukaibik
XUMUSIHBIH TEOPHUSUIBIK HET131epi

Heopranuueckas xumus I,
OCHOBBI HEOPTAHUYECKOW XUMUU

TeopeTnueckue

Inorganic Chemistry Il, Theoretical Bases of
Inorganic Chemistry

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Taypb6aeBa I'yabxkan YpMaHTaeBHa, XuMus
FBUIBIMIAPBl KaHIUAATHI, KaybIMIACTBIPBIIFaH
podeccopIbIH M. a.

I'ydbenko Makcum AHapeeBHY,
MpenoaaBaTellb, MarucTp XUMHH

CTapIInn

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Benopeanukanvix xumusa |1/ Heopeanuueckas xumus I1/ Inorganic Chemistry 11

Oky maxcamul / Yueonas yenv/ Purpose

Kana MaTepuaIIapabl CUHTE3/ICY,
KaTaJiu3aTopiaapabl d3ipJey JKOHE XHUMMSUIBIK
e3apa opekerTecyai Ooypkay CHSKTBI SPTYpIIi
cajajapaa Oochl OUTIMJI Talaay >KOHE KOJJIaHy
Kabinerin JAMBITY MakcaTbIHIa
beiopranukanblK KOCBUIBICTAPABIH KYPBUIBIMBI,
KACHETTEPI JKOHE peaKIusIapbl TypasIbl KEIICHTI

Olmim aiy.

[IpuoOperenne  KOMIUIEKCHBIX ~ 3HaHHH O
CTPYKTYp€, CBOMCTBax u peakuusax
HEOPraHUYECKUX COEIMHEHUN C LEIbI0 Pa3BUTHUS
CIIOCOOHOCTH aHalM3a W HPUMEHEHUs ITHUX
3HAHUW B pa3iaMuHbIX o0O0JacTsIX, TaKuX Kak
CHHTE3  HOBBIX  MaTepualioB,  pa3paboTKa
KaTaJu3aTopoB U MPOTHO3UPOBAHUE XUMHUECKUX
B3aMOIEHCTBUH.

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 chemical interactions.

Oxbtmy

Hamuoiceci / Pesynoemamot 06yuenus /Learning o

utcomes

Kyperbl coTTi asikraraHHaH KeiliH Outim
aJylmbLiap:

1. beliopraHukanblK KOCBUIBICTAPAbIH, COHbBIH
IIIIHAe aTOMJapAblH, MOJIEKYyJalapJblH >KoHE
OJIapJIbIH ©3apa OpPEKETTECYIHIH KYPbUIBIMJIBIK
epeKUIeNiKTepiH TYCIHAIPIHI3.

2. JKaHa KOCBUIBICTapJbIH CUHTE3IH/E OJapiblH
KacHeTTepl MEH KOJIJAAHBUTYbIH €CKEepe OTBIPHIIL,
TEOPHSUTBIK OUTIM/TI KOJJaHBIHBI3.

3. ChHexkTpoCKOMUSUIBIK OIICTepAl KosjaaHOai
yJariiepae MOH1ap/IbIH OoybpIHA
OelfopraHuKaiIbIK KOChUIBICTApFa canaibl Tajuaay
KYprisy.

4. KochUTbICTapIblH XUMMSIIBIK KacHETTEPiH
Oomxay YIIiH oumimai KOJIJIaHy:
beliopranukanblK KOCBUIBICTAPJBIH XUMHUSIIBIK

IMocae  ycmemHoro
o0yuarmuecs Oyayr:
1. OOBACHATH CTPYKTYypHBIE OCOOEHHOCTHU
HEOPraHMYECKUX  COCOUHEHMM,  BKIIIOYas
aTOMBI, MOJIEKYJIbI U UX B3aUMOJICHCTBUS.

2. IlpumeHATH TEOpPETHYECKME 3HAHUSA B
CHUHTE3€ HOBBIX COCAMHEHWMH, YUYUTBIBAasS HX
CBOICTBA U IPUMEHEHHUE.

3. Tlpow3BOAWTh KAa4YeCTBEHHBIH aHAIN3
HEOpPraHMYECKUX COCIMHEHUI Ha HaJau4due
MOHOB B oOOpa3max ©0e3 WCHOoJIb30BaHUS
CHEKTPOCKOIMNYECKUX METOJIOB.

4. IlpuMeHsTh 3HAHUS A TPOTHO3UPOBAHMS
XUMHUYECKHUX CBOICTB COEIMHEHMIA:
CnocoOHOCTh  MPUMEHATh  TEOPETHYECKHE
3HAHUSA JJS NPOTHO3UPOBAHUS XUMHUYECKHX

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be:

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.

KAaCHETTEPiH, OJapPJAbIH PpeakIUsIapblH JKOHE | CBOWCTB HEOpPraHWMUYecKuX coeauHenuit, mx | 5. Perform quantitative calculations: Skill in
KOplLIaFaH oOpTara ocepiH Ooipkay  YIIIH | peakUMid M BIUSHHS HA OKPYXKAIOIIYIO Cpeny. using theoretical knowledge to perform
TEOPHSUTBIK OLTIM/II KOJIAaHy MYMKIH/IITI. 5. BBIMOMHATH KOJMYECTBEHHBIE PACUETHI: quantitative calculations, including
5. CanppIk ecenreysepai opeiHnay: | HaBelk  umcmosib3oBaHusi  TeopeTwueckux | stoichiometry and reaction mechanisms.
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CTEXHOMETPUS MEH peakIus MeXaHU3MIepiH
KOca allfaH/a, CaHJbIK €cemnTeyyep XKYprizy
YILiH TEOPUSIIBIK O1TiMAL Taiianany JaFbICHI.
6. DKCIEepUMEHTTEpAl YHUBIMAACTBIPY IKOHE

KYprizy: 3epTXaHaJIbIK xKarmanaa
OeHOpraHMKaibIK KOCBUIBICTAP/ABl ~ CHHTE3/CY
KOHE Tanmay OOMBIHIIA SKCIEPUMEHTTEP.I

YIBIMIACTBIPY JKOHE COTTI JKYPri3y JarIbIChl.

7 KaTaTUTHKAJIBIK MPOIECTep Typaibl OlmiMIi
KOJIJIaHy: 9PTYPJl OHEPKACINTIK KOChIMIIanapaa
KAaTaJTUTHKAIBIK TPOIECTEepAl TYCiHY JKOHE
naiianany ymiH OcHOpraHMKalbIK  XUMHS
TypaJibl OLTIMII KOJIaHy MYMKIHJIT.

8. FruibiMu Makasanap MEH 3epTTeyJiep.li ChIHU

TYpFBIIAaH  Oaranay: o3 TYKBIPBIMIAPhl MCEH
menrmMaepiH KoJiay YIIiH FBUIBIMUA
oneouerTep/Ii JKOHE OelopraHuKaIbIK

XMMUSJIAFbl COHFBI 3€pTTEYJepAl ChIHM Oaranay
JIaFIbICHI.

3HAHUI A1 OPOBCACHUSA KOJIUYCCTBCHHBIX

pacueToB, BKJIIOYAs  CTEXHOMETPHUIO H
PEaKIMOHHBIE MEXaHU3MBI.

6. OpraHu3oBbIBaTh u MPOBOJUTH
SKCIepUMEHTh: HaBblk  opraHmzanuu U

YCIEIIHOTO TMPOBEACHUS IKCIEPUMEHTOB IO
CHHTE3Y M  AaHAIU3y  HEOPraHU4YEeCKHUX
COETMHEHUH B Ia0OPATOPHBIX YCIOBHUSX.

7 IlpuMeHSATH 3HAHUS  KATaJIUTUYECKUX
nporeccoB: CrioCOOHOCTh MPUMEHSITh 3HAHUS
B 00JacTH HEOPraHUYECKOW XUMHUU IS
IMOHUMAaHUS n HCITOJIb30BAHUS
KaTaJIUTUYECKUX TMPOLECCOB B Pa3JIMYHBIX
MIPOMBIIUICHHBIX MPUITOKEHHUSX.

8. Kputnuecku onieHuBaTh Hay4YHbIE CTAThU U
uccienoBanus: HaBbIK KpUTHYECKOM OIIEHKH
HAay4YHOH JIATEPATYPBI 178 MOCJIETHUX
UCCIIEIOBAaHU B 00JIaCTH HEOpPraHu4ecKou
XUMUUA ~ JUISE  TIOJJIEPKKH  COOCTBEHHBIX
BBIBOJIOB U PELLICHUM.

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 / Illpepexsuzumot / Prerequisites

beitopranukansik xumus 1, XKannel xumus

‘ Heoprannueckas xumus [, Obmas xumus

| Inorganic Chemistry 1, General Chemistry

Kypcmuinkpickawa mazmynnt / Kpamkoe codepircanue Kypca/ Course summary

beliopranukanblKk XUMHS KypChbl CTYJIEHTTEpre

Kypc "Heopranuueckass xumus" mperocTaBiseT

The Inorganic Chemistry course provides

OeliopraHuKaIbIK XAMUSHBIH HETI3r | CTy/JIeHTaM KOMIUIEKCHOE HW3ydeHHe OCHOBHBIX | students with a comprehensive study of the basic
OPUHIMOTEPI MEH  3aHJAphlH  JKaH-)KAKThl | IPUHIMIIOB M 3aKOHOB Heopranudeckor xumuw. | principles and laws of inorganic chemistry.
3epTTeyai YCBIHA]IBI. Atommap MeH | Brirouast B ce0st m3yuenue crpyktypsl atomoB 1 | Including the study of the structure of atoms and
MOJICKYJIaIap IbIH KYPBUIBIMBIH, | MOJICKYJI, ~ CBOWCTB  ®W  B3aumojeicTtBuii | molecules, properties and interactions of
BeiiopranukanblK KOCBIIBICTAPBIH KACHETTEPl | HEOPraHWYECKUX COCAMHEHHMH, Kypc Takxke | inorganic compounds, the course also covers
MEH ©3apa OpeKeTTeCyiH 3epTTeyAi Koca | OXBaThIBa€T METOAbI CHHTe3a W aHaimusa | methods of  synthesizing and analyzing
alFaHaa, Kypc 3artapibl CHHTe3[Iey JkoHe | BemecTB. CTymeHTHI OCBamBalOT KioueBble | substances. Students master key concepts such as
tangay omictepin e Kamtuabl. CTyaeHTTep | KOHIEMIMK, Takkue Kak  TepMmoaumHamwka, | thermodynamics, Kinetics, electrochemistry, and
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CHUSAKTEI HET13r1 YFBIMJIAP/IbI urepeni
TEPMOJMHAMHKA, KHHETHKA, O3JCKTPOXUMHS,
KOHE KOCBUIBICTAP/IBIH SPTYPJIi KJIaCTaphIHA TaIl
OoJajzpl, COHBIH IMIIHIE TY37ap, KBIIKbLIAAD,
Heri37ep, XKoHe KypAeli KockuibicTap. KypcThiH
MakcaTbhl TEOPHSIBIK OUTIMII KaJbIITaCTBIPY
FaHa €MeC, COHBIMEH KaTap 3epTXaHaJIbIK
3epTTeyJiep, KOCBUIBICTAD CHHTE31 JKOHE OJIap.ibl
XUMISUTBIK ~ Taljay  CHSIKTBI — TPAKTHKAJIBIK
JIaFIbLIAP bl JAMBITY OOJIBII TaObLIAIbI.

KMHETUKA, JJICKTPOXUMUS, M CTAJKUBAIOTCS C
Pa3IMYHBIMM KJIacCaMU COEIUHEHHM, BKIIOYas
COJIM, KHUCJIOTBl, OCHOBAHHUS, M KOMILJIEKCHbBIC
coequHeHus. Llenpio Kypca siBisieTcs HE TOJBKO
(dhopMUpOBaHHE TEOPETUYSCKUX 3HAHWUH, HO U
pa3BUTHE TMPAKTUYECKUX HABBIKOB, TAKUX Kak
nabopaTopHbIe HCCIIEI0OBaHMs, CUHTE3
COCIMHEHUH U UX XUMUYECKHUI aHaIH3.

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.

Ilocmpexsusummepi / Illocmpexsuszumot/ Postrequisites

AHAIUTUKAJIBIK XUMHUSI: CarlaJIbIK aHaJu3,
XuUMHUSIAFbl KYPIASICHIIPUITeH ecenTep

AHamnTryeckas XUMHS. KAUeCTBECHHBIN aHAJIN3,
XUMUA B YCIIO)KHEHHBIX 3a/1a4ax

Analytical Chemistry: Qualitative Analysis,
Chemistry in Complicated Tasks

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Taypb6aeBa [@'yab:xkaH YpMaHTaeBHa, XUMUS
FBUIBIMIIAPhl  KaHIUIATHI,  KaybIMIACTHIPHUFaH

npodeccopAbIH M. a.

I'yoenko Makcum AHapeeBHY,
npenoaaBarTesib, MATUCTP XUMHHU

cTapmumi

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

OKy maxcamot / Yueonaa yenv/ Purpose

BeliopranukaiblK XUMUSITBIK ITPOLIECTEPII TEPEH
TYCIHYIl JaMbITy MakKcaThlHIa aTOMJIAp.IbIH
KYPBUIBIMBI, XUMHSUIBIK OailJIaHBIC TEOPHSICHI
HKOHE JJIEKTPOHABl KYPBUIBIM CHSKTBI 1preini
YFBIMAAPbl UTEpy.

OcBoenne (yHIaMEHTAJIbHBIX KOHIICTIIUH, TaKUX
KaK CTPOCHHE aTOMOB, TEOPUS XUMUYECKON CBS3U
U DJIEKTPOHHAs CTPYKTypa, C LEJIbI0 pa3BUTHUA
ri1y0oKoro [MOHUMAaHUs HEOPraHUYeCKHUX
XUMHUYECKHUX ITPOLIECCOB.

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

Oxvimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJlymbLIap:

1. ATtomaap MEH MOJIEKYJIallapiblH
KYPBUIBIMIBIK TPUHIUNTEPIH, COHBIH IMIiHAE
ANEKTPOHABl  KYPBUIBIMIBI JKOHE XUMUSIIBIK
OaiiJTaHBIC TEOPHUSICHIH TYCIHIIPIHI3.

2. Beiiopranukanbik KOCBLIBICTAP/IbIH
KACHETTEpIH Tajjgay >koHe Ooipkay — YIIIH
XUMHUSUIBIK OaiifTaHBIC TEOPHUSCHIH KOJIIAHBIHBI3.
3. CummMmerpusi NMPUHLMITEPIH >XOHE HYKTENIK
CUMMETPHSI TONTAPbIH XUMUSIIBIK KYPBUIBIMAAP
MEH KOCBUIBICTap/IbIH KaCHUeTTepl KOHTEKCTIHJIE

TYCIHIIPY apKbUIbl TYCIHAIPIHI3.

4. ATtomaap MEH MOJIEKYJIAJIapIbIH
AJIEKTPOHABIK KYPBUIBIMBIH ~ TYCIHIIPY  YIIiH
KBAaHTTBIK MeXaHUKa MPUHIUNITEPIH
KOJITaHBIHBI3.

5. beitoprannkanbik peaKuusIIapIbIH
TEPMOJMHAMHUKAIBIK ~ JKOHE KUHETHKAJIBIK
CHIIaTTaMaJlapblH TaJJIaHBI3 JKOHE  OJapIbl
XUMUSJIBIK ~— TIpoOLecTepli  TYCIHAIpY  YIIiH
KOJITaHBIHBI3.

6. KpIIKbUIAAp MEH HETri3iep TEOpHUSsIChIH

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. OOBSCHATH, NPHUHLMIBI CTPOEHUS AaTOMOB U
MOJIEKYJI, BKJIIOYasl JJIEKTPOHHYIO CTPYKTYpy H
TEOPUI0 XMMUYECKOH CBS3H.

2. IlpuMeHsTh TEOpUI0 XUMHUYECKOM CBS3U JUIS
aHaJn3a u IIpeCKa3aHus CBOICTB
HEOPraHUYECKUX COCTVHEHUH.

3. OOBSICHATH NMPUHLUIBI CUMMETPHUH M TPYIIIBI
TOUYEYHON CHUMMETPHUH, OOBICHSS UX B KOHTEKCTE
XMMHYECKHUX CTPYKTYp U CBOWCTB COEIUHEHUI.

4. TlpuMeHSATh NPUHLHUIIBI KBAaHTOBOW MEXAaHMKH
U1 0OBACHEHUS SJICKTPOHHOI CTPYKTYpPbl aTOMOB
Y MOJIEKYJL.

5.  AHamu3upoBaTb  TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTHKU HEOPraHMYECKUX
peakiMii ¥ TPUMEHATh UX I  OOBSICHEHHS
XUMHUYECKHUX MTPOLIECCOB.

6. IIpuMeHATh TEOPHUIO KUCIOT U OCHOBaHWM Ui
aHaJIM3a UX XUMUYECKUX CBOWCTB M PEAKIIMil.

7. AHaIU3UpOBATh aHAJIU3 CTPYKTYpy U CBOMICTBa
KOOpJIUHAIIMOHHBIX  COEIMHEHUH,  MPUMEHSS
TEOPETUYECKUE KOHIEIIUU.

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 Kinetic
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
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oJIapAbIH XUMUSIIBIK KacHuerTepi
peaKIusIIapbIH TAJIIAY YIIIH KOJAaHBIHbI3.

MCH

7. TeopusuiblK TYXKbIpbIMIAaMalapbl KOJJaHa

OTBIPBIIL,
KYpPBUIBIMBI MEH KaCUETTEPiH TaJlaHbI3.

KOOpAUHAUAJIIBIK  KOCBUIBICTAPAbIH

8. DIeKTpoXuMHST TPUHIIMOTEPIH KOJITAHBIHBI3:
XUMUSIIBIK Kylenepe OoJaThIH peakuusiapabl

TYCIHIIPY.

8. IlpuMEHATh NPUHLMNBI 3JIEKTPOXUMUU: IS
OOBSICHEHUSI ~ peakuuid,  MPOUCXOMALIMX B
XUMHUYECKHUX CUCTEMAX.

explain reactions that occur in chemical systems.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

benopranukansik xumus I, XKannel xumus

‘ Heopraanueckas xumus [, O0mas xumus

| Inorganic Chemistry I, General Chemistry

Kypcmotny kbickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

BeliopranukanblKk XUMUSHBIH HET13T1 TYCIHIKTEPI

MEH aHBIKTaMaJaphbl,
KOHE JIEMEHTTEP/IiH MEPHOTHIK XKyiec

ATOMHBIH  KYPBLIBIMBI

BeiiopranukanblK KOCBUIBICTApAAFbl XUMUSIIBIK
Oaitnanbic, KeIIKpUIIAP, HETI3Ep XKOHE Ty3/1ap

OcHoBHBIC IIOHATHA u ONpCACIICHUA
HeOpraHquCKOﬁ XUMHH, CTpOGHI/Ie aToMa H
nepuoanvcCKkasa CucreéMa 3JICMCHTOB, Xumudaeckas
CBA3b B HCOPraHUYCCKUX COCAUHCHUAX, KI/ICJ'IOTBI,
OCHOBAaHUA U COJIN

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

Oxkcuarep MeH ruapokcuarep, [amorengep | Okcuasl W THAPOKCHAbI, [amoreHsl u  ux | compounds, Oxygen and its compounds

’KOHE OJapIblH KOCBUTBICTapbl, OTTeri »xoHe | coeauHeHwus, Kucinopon u ero coenHeHus Nitrogen and its compounds, Carbon and its
OHBIH  KOCBUIBICTaphl, A30T JKOHE OHBIH | A30T H ero coemuHeHus, Yriaepox u ero | compounds, Phosphorus and its compounds,
KOCBhUTBICTaphl,  Kemiprek  ’koHe  OHBIH | coequnenus, Pocdop u ero coenuuenus, Cepa u | Sulphur and its compounds, Metals and their
KOCBUIBICTAPHI, dochop KOHE OHBIH | €e coeAWHeHHs, MeTauibl ¥ WX coeauHeHus, | compounds, Complex compounds, Radioactive
KOCBUTBICTAPHI, Kykipt KOHE oubiH | Kommutekcubie  coeamuenusi,  Pammoaxtusubie | elements and their compounds.

KOCBUTBICTAphI, MeTanmap JKoHe OJapAbIH | SJIEMEHTHI M X COSTUHEHUS

KochUTbICTaphl, Kypaemni KochuibicTap

PainoakTUBTI  3JEMEHTTEp JKOHE  OJapibIH

KOCBUIBICTAPBI

Ilocmpexsusummepi / llocmpexsuszumot/ Postrequisites

AHaJ'II/ITI/IKaJ'II)IK XHUMUs. carltaJIbIK aHaJInu3

‘ AHamuTHYecKas XUMUS: KQUECTBEHHBIN aHAIN3

| Analytical Chemistry: Qualitative Analysis

bazoapnama scemexuiici / Pykosooumens npozpammot/ Programme manager

Tayp6aeBa [I'yabxkan YpmaHTaeBHa,
FBUIBIMAAPBl  KaHAUIATHI,
pohecCopAbIH M. a.

XUMHUA

KaybIMJACThIPbLIIFaH

I'yoenko Maxkcum  AHapeeBHY, CTApPLIWA

npenogaBaTe/ib, MAruCTp XuMMMu

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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2. 2 Kypc CTy/leHTTepiHe apHAJIFaH 3JIeKTHBTIK MHAep / DJIeKTHBHbIE TMCUHMILTHHBI U151 cTyaeHTOoB 2 Kypca Elective courses for 2nd year

students

Anaﬂumukaﬂbm XUMUAZ CANAJIbIK ananus/ Ananumuyeckas Xumus: KauecmeeHHblil ananus/

Analytical Chemistry: Qualitative Analysis

OKy makcamul / Yueonan yenv/ Purpose

XUMHUSITBIK 3aTTaplbl aHBIKTAY >KOHE CHUIIATTay
YIIIH KaKETTI NPHHIMOTED MEH JicTepi
Urepy, camalibl Tajjay JaFJbUIapblH JaMBITY
KOHE SPTYpJIl YIATUIEpAIH KYpaMmblH aHBIKTay/a
XUMISUTBIK 9/IiCTep/Ii KOJIAHyFa YUPETYy.

OcBocHHE TIPUHIIUIIOB U METOAOB, HEOOXOAMMBIX
VIS WACHTH(GHMKAIMK W XapaKTepH3al[uu
XUMHYECKHX  BCIIECTB, Pa3BUTHH  HABBIKOB
Ka4eCTBEHHOT'O aHaJn3a, u o0y4YeHHUU
HCIOIB30BAHUIO  XMMHYECKMX  METOIOB B
OIpe/ICJICHUU COCTaBa Pa3IMYHBIX 00Pa3IoB.

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 nomuaiceci / Pezynomameut 00yuenusn / Learning outcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
aJyumbliap:

1-okpITy A AHaJINTUKAIIBIK XUMHUSHBIH
TYKBIPBIMIAMaJTBIK KOHE TEOPHSUTBIK
HeT13/1epiH, OHBIH FBUIBIMJIAP MEH
KYH/IBUTBIKTAP/IBIH KaJIIbl KYHECIHAET! OpHBIH,
JaMy Tapuxbl MEH Kasipri jkal-kyHiH OinyiH
KOJITAaHYFa; XUMUSIITBIK AKCIEPUMEHTTIH
Kayilci3liKk TEeXHUKAChl MEH epT KaylilcCi3JiriH
CaKTayFa,; OIpTeKTI JKOHE reTeporeH Il
KyHenepiH KYMBIC icren TYpraH
MaccaJapblHbIH 1prefl  XUMUSUIBIK — 3aHIapbl
TypaJibl O11iM XKYHECiH MEHrepyTe;

2-KalIIbl JKOHE AHAIUTUKAIBIK XAMUS OimiMiH
XUMUSJIBIK ~ TIpoLecTepiAl  Taijay  YIIiH,
KOpIlIaraH oOpTaHbl Oakpulay YIIiH, Oenrici3
3aTTapAblH KYpaMblH aHBIKTay YIIiH JKOHE
OKYIIBLTAPIBI IKCIIEPUMEHTTIK TYp
OnumnuaackiHa JaiibIHAay Ke3iHjae KOJAaHy;

IMocne  ycmemHoro  3aBeplieHHsi  Kypca
o0yuaruuecs OyayT:

1 - n§pumeHarp B  OOy4YeHHHM  3HAHUA
KOHIENTYaTbHBIX M TEOPETHUYSCKUX OCHOB

AHAJTUTHUYECKOW XHMMH, €e MecTa B oOrien
CHUCTEME HayK M LIEHHOCTEH, UCTOPUM Pa3BUTHUS
U coBpeMeHHoe cocTtosHue; Cobmomaer
TEXHUKY 0e30MmacHOCTH XUMHUYECKOTO
HKCIEpUMEHTAa U TOXApHYI0 O€30MaCHOCTE;
Bnageer CHUCTEMOU 3HaHUN 0
(GyHIAMEHTAJIbHBIX ~ XHMHYECKHX  3aKOHax
JIEHCTBYIOIINX Macc TOMOTE€HHBIX u
TE€TEPOrEHHBIX CUCTEM;

2 - IPUMEHSITh 3HaHUS OOIIEH M aHATUTUIECKOM
XUMUH, I aHaIu3a XUMUYECKUX IIPOLECCOB,
JUIT MOHHUTOPHMHIA OKpYXKaroled cpeasl, s
OIIPENIETICHUSI COCTaBa HEU3BECTHBIX BEILECTB U
P TMOATOTOBKE YyYalUXCs K OJMMIHUAAE IO
JKCIIEPUMEHTAIILHOMY TYPY;

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,
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3 - OKy MaTepHalblHbIH Ma3MYHBIH TaHJAY,
OKYIIbLIap IbIH oprypii 1c-opeKeTTepiH
YUBIMAACTBIPY YILLIiH 3aMaHayHu AKT

KOJ/laHafbl, cabakrapia >koHe calbaKTaH TbIC
cabakTapaa OKYIIBLIAPbIH YIXKBIMJIBIK, TOITHIK
YKOHE HKEKE 1C-OpEKeTTePiH TUIM/II YiulecTipei;
4-OKyIIBUTAPABIH  OKY HOTHIXKEJIEpIiH opTypJi
TocUIIepMeH OarajayJblH 3aMaHayHd TOCUIIEPiH
KOJIJIaHy;

5-opta ouTiM OepyniH YKaHAPTHUIFaH
Ma3MYHBIHBIH €pEKIIeNiri MeH epeKIIeNiKTepiH
€CKepe OTBIPBIN, OKY MaTepHallJapbliH 9d3ipIey,
Oimim  Oepyzaeri cabaKTacTBIKTBI ICKE achIpy
KYypaJlJapblH MEHTEPreH;

6-MamMaHABIK OOWMBIHIIA KOCIOM TEepMUHACPII
(XMMUSJIBIK ~ TUT) KOJJAaHy, OJapAabl XUMHS
OOMBIHILIA OKY MaTepHaJIbIH Oepy Ke3iHAe THIMIL
KOJIIaHaIbl;

7-0U1iM  aNyIIbUIAp/AbIH JKEeKe epeKIIETIKTepiH

eCcKepy;

8-xuMust cabaKTapblH TaJIay jKOHE

cabaKThIH WHTPOCTIEKIIHSICHIH KYprizy,
OKyHIbUIAPJAbIH  JKayallTapbIH CbIHU  TYpP¥bIAaH

Oarayiay JxoHe TyCiHIKTeMe Oepy.

3 — OrOuparp comepxaHue y4eOHOTO
Marepuaia, npuMmensier coppeMennbsie MKT st
OpTaHM3aIN PA3INYHBIX BUAOB JIEATEIHHOCTH
yYaImxcs, 3¢ dexTuBHO coueraer
KOJUICKTUBHYIO, TPYIIIOBYIO u
WHAUBUAYAIbHYIO JEATEIbHOCTh yYallluXcs Ha
YpOKax ¥ BHCYPOUHBIX 3aHSATHUSX;

4 — TpUMEHATH COBPEMEHHBIE MOIXOIBl K

OLICHUBAHHIO pe3yIbTaToB o0y4JeHus

IIKOJIbHUKOB Pa3IMYHBIMU CPEJICTBAMU;

5 — paspabarbiBaTh yudeOHBbIE MaTepHallbl C
y4eTOM cnenuduku u oco0eHHOCTER

0OHOBIJIEHHOTO CoJepKaHUs CpeIHero

o0pa3oBaHus, BIAJIEET CPEJICTBAMU peaIn3aluu

MIPEEMCTBEHHOCTH B 00pa30BaHUH;

6 — wucnoib3oBaTh  NpodeccHuOHAIbHBIE

TEPMUHBI (XumMu4ecKuit A3BIK) o

CHEHUAIBHOCTH, J(PQPEKTUBHO MPHUMEHSET WX

IIpH oj1a4ue YIeOHOTO MaTepraia o XuMuH;

7 — y4UTHIBATh WHAMBHUAyaAIbHbIE OCOOCHHOCTH

00yyJaromuxcs;

8 — aHanTM3UPOBaTh YPOKU MO XUMHH U
MPOU3BOJIUTh CaMOAHAIHM3 YPOKa, KPHUTUYCCKU
OIICHMBa€Th M  KOMMEHTHUPOBATb  OTBETHI
o0yyJaronmxcs.

uses modern ICT to organize various types of
student  activities,  effectively  combines
collective, 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.

Ilpepexeuzummepi / lIpepexeuzumot / Prerequisites

betopranukanbeik xumus I, XKannel xumus

‘ Heoprannueckas xumus [, OGmas xumust

| Inorganic Chemistry I, General Chemistry

Kypcmotn kbickawa mazmynst / Kpamkoe cooepacanue kypca/ Course summary

" AHaTUTUKAIBIK XUMUS. CalalIbIK Taujaay' MoHi
CTYICHTTEpTe XUMMSITBIK KOCBLTBICTAP IbI
aHBIKTay  JKOHE  camayjbl  Tajnjay  YUIiH
KOJIJIaHbUIATBIH Q/IICTEP MEH OJICTep Typajibl

JlucuuImmHa " AHamuTHyeckas

XUMUS:
Ka4yeCTBEHHBIM aHAIN3" MPEAOCTABIIAET CTYAEHTaM
3HaHUSA O METOJAaX M TEXHHUKAX, HCIOJIb3YEMBIX
JUIs UACHTU(UKAIMM ¥ KaueCTBEHHOrO aHaJlu3a

The  discipline "Analytical Chemistry:
Qualitative Analysis™ provides students with
knowledge of the methods and techniques used
for the identification and qualitative analysis of
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oimim  Oepemi. Kypc  karmoHmap — MeH
AHUOHJAPJIbI AHBIKTAY OJICTEPiH, COHJAH-aK
Oenrici3 yiaruiepaiH KypaMblH aHBIKTAy YIIiH
XUMMSUIBIK PEaKIUsiap MEH CHIaTTaMajiapbl
KOJIaHyabl 3eprreiai. CTyAeHTTep COHBIMCH
KaTtap 3epTXaHAJBIK TOKIPUOEHIH HETi3JepiMEH,

COHBIH iruge AHAIUTUKAJIBIK
AKCIICPUMEHTTEPIIH Kayimncizairi MEH
OONIiriMeH TaHbIcanesl. Kypc crymeHTtTepni

AHAIMTUKAJIBIK XMMHS caJacbIHOarbl KociOu
JKYMBICKA JKOHE camalibl XUMUSUIBIK Taljgay
callachlHJa NPAKTUKAIBIK JaFAbUIapbl Urepyre
aUBIHIAUIEL.

XUMHYECKUX coeauHeHnil. B pamkax Kypca
M3Yy4YaroTCsl METOJAbl OIpPEACICHUs] KaTHOHOB U
AHHOHOB, a TAaKXe MPUMECHEHUE XUMHYECKUX
peakuuii W XapaKTEepUCTUK JUIsl  BBISBICHUS
coCTaBa HEM3BECTHHIX 00pa3noB. CTyACHTHI TaKXKe
3HAKOMSITCS C OCHOBaMHU JTAOOPATOPHOM MPAKTHUKH,
BKJIIOYasi 0€30MacHOCTh U TOYHOCTH BBITTOJTHEHUS
AHATMTUYECKUX JKCIIEPUMEHTOB. Kypc
MOJITOTABIIMBACT CTYACHTOB K MpodeccrnoHaIbHOM
pabore B o00NacTH aHATUTHYECKOH XUMHH U
MPUOOPETEHUI0  MPAKTUYCCKUX  HABBIKOB B
00JacTi KaueCTBEHHOT0 XMMHYECKOT0 aHalln3a.

chemical compounds. The course examines
methods for determining cations and anions, and
the use of 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.

Hocmpexsusummepi / llocmpexeuszumut/ Postrequisites

Du3uKaIbIK XHUMHA, XUMUSIIBIK TEXHOJIOTHSI.

‘ dusznueckas XHUMMUA, XHUMHYeCKasi TEXHOJIOT U

| Physical chemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Tyne6aeBa Bb.b., *apaTbUIbICTaHy FBIIBIMIAPHI
KadepacblHbIH JOLIEHT M.a., X.F.K

Tynedaesa b.b., un.0. accounnpoBanHoro
npodeccopa kadeapbl eCTECTBEHHO-HAYYHBIX
JMCIUIUINH, K.X.H.

Tulebaeva B.B., Acting Associate Professor of
the Department of Natural Sciences, candidate of
chemical sciences
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beniopzanukanvik 3ammapoviyy xumuanvlk ananuzi/ Xumuueckuil ananuz Heopzanuyeckux eeujecme/ Chemical Analysis of Inorganic Substances

Oky makcamul / Yueonan yenv/ Purpose

BeliopranukaiblK KOCBLIBICTAP IBIH KYpPaMbl MEH
KACHUETTEpiH KYHeli >KOHEe JoJl aHBIKTay YIIiH
KOKETTI TCOPUSIBIK OLIIM MEH NPaKTHUKAIIBIK
JAFIbLIAP]IbI UTEPY

OcBoenue TEOPETUUECKUX
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
CUCTEeMAaTUYECKOTO ¥  TOYHOTO
COCTaBa M CBOMCTB HEOPraHUYECKUX COCIMHEHUM

3HAHUU u
IS
onpeneacHus

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

Oxvtmy naomuoiceci / Pezyiomamet 06yuenus / Learning outcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajTymsbLIap:

l-okpiTy Ke3iHIE camanbl Tanjgay OoifbIHIIA
xKanmnel OimiM  Oepy Ma3MyHBIHBIH ~MiHJETTI
MUHUMYMBIHBIH TaJalTapblH Maijanany; (ararm
aliTKaHaa, camajbl  peaKIHsuiap  KYprizy)
XKorapsl MekrTenTeri camanbl  TanAayAblH
KYPBUIBIMBI MEH Ma3MYHBI.

2-)KyMBbICTa camaJjsbl TaNayIbIH
TY>KBIPBIMIAMAITBIK JKOHE TEOPHSIITBIK
Heri37epiH, OHBIH, FBUTBIMIAP MeEH
KYHJIBUIBIKTAPABIH KAl KYHECIHICTI OpHBI
Typanbl OUTIMIH, JaMy Tapuxbl MEH Kasipri
JKarJanbIH KOJJaHY;

3 - MaTepHanabl canaibl Tangay OoibIHIIA OiTiM
Kyheci, TaOMFaT TIeH TeXHUKAIaFrbl KYOBbLIBICTAp
MEH TMpOIECTEeP/IiH XUMHUAIBIK MOHI HETI3iHIe
TYCIHAIPY;

4-xuMusl KaOMHETTEpiHJEe KYMBIC icTey Ke3iHzae
Kaylirci3ik TEXHUKACEI KaruJaJIapblH
(XMMUSIIBIK PEaKTUBTEPIH KAYINTiTIK CHIHBIOBI)
KOHE jKa3aTalbIM OKHWFajap Ke3iHJEC aJIFalllKbl
KOMEK KOpCeTy 9JIICTepiH OpbIHayFa MIiH/ETTI.

S-TICUXUKAIBIK KOHE TCHUXO(PU3HOIOTHSIIBIK
JaMYJIbIH KAJIIbI, epeKilie 3aHIbUIBIKTaphl MEH

IMocae  ycmemHoro
o0yuaruuecs OyayT:
1 — ucnonwp3oBaTh MpH O0yYeHUU TpPeOOBAHUS
00s13aTeTbHOT0 MUHUMYMa COJICpXKaHUs OOIIero
o0pa3oBaHUsl MO KAa4eCTBEHHOMY aHaiu3y; (B
YaCTHOCTH MIPOBEICHMUS, KaueCTBCHHBIX
peaKIumn) CTPYKTYpY u coJiep>KaHue
KaueCTBEHHOI'0 aHAJIM3a B BBICIICH IITKOJIE.

2 — TpUMEHATH B paboTe KOHIENTyallbHbIE U
TEOPETHUYECKHE OCHOBBI KQU€CTBEHHOTO aHAJN3a,
3HAaHUSA O €ro MecTe B OOIIeil cucreMe HayK U
IIEHHOCTEH, UCTOPUIO PA3BUTHUS M COBPEMEHHOE
COCTOSIHUE;

3 — OOBACHATH MaTephall Ha OCHOBE CHCTEMBI
3HaHUH’ o KauyeCTBEHHOMY aHaIu3y,
XUMHYECKON CYIIHOCTHU SIBJICHHM W MPOLECCOB B
MIPHUPOJIEC U TEXHUKE;

4 - BBITIOJIHSIETH TIpaBUJIa TEXHUKUA 0€30MMacHOCTH
npu pabore B KabuHeTax XuUMHUHU (KJ1acc
OITACHOCTH XUMHUYECKHX PEaKTHBOB) M METOJIbI
OKa3aHUs TIEPBOM TIOMOIIM TPHU HECUYACTHBIX
CITyJasx.

S5 - wucCmonb30BaTh CpeACTBA ydeTa OOIIHX,
crienuPpUIecKux 3aKOHOMEPHOCTEN "
WHANBUAYAIBHBIX OCOOCHHOCTEH TMCHUXHUYECKOTO

3aBeplIeHHUsI

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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KEKe epEeKILIENIKTEePiH ecenKe any KypalaapblH
naiijanany, — OpTYpJi  JKac  Ke3eHAEpiHIe
aJlaMHBIH MiHE3-KYJIKBI MEH IC-OpEKETIH peTTey
EpeKIICITKTEPiH OlIe];

6-canmayibl  TanAayIOblH ~ TCOPHUSUIBIK  JKOHE
AKCIIEPUMEHTTIK Heri3JiepiH Oulyll KoJJIaHy,
MIOH/TIK Harasinap MeH JIaF IbLTAP BT

KaJIBIITACTBIPY O/IICTEPIH MEHTEPY.

7 - OKyIIbUIAPIbI OJIMMITHA/IAFA JAUBIHIAY YIIiH
camajbl Tajnay OOWBIHIIA TEOPUSIIBIK IHKOHE
MIPAKTUKAIBIK OLTIMJTI KOJIJIaHy;

8-OKymIbIapAbIH  FRUIBIMH-3EPTTEY KYMBICTAPBIH
YUBIMIACTHIPY IaFIbLIAPBIH KOJIAAHY.

U TCUXO(U3MOJIOTUYECKOTO PAa3BUTHUS, 3HAET
OCOOEHHOCTH  peryJisilud  IOBEIEHUs U
JESTEIbHOCTH ~ YeloBeKa  Ha  pa3jMyYHbIX
BO3PACTHBIX CTYIEHSX;

6 - [pUMEHATh 3HAHWE TEOPETHUECKUX U
HKCIEPUMEHTAIbHBIX ~ OCHOB  KayeCTBEHHOI'O
aHanmu3a, BIIAJEET MeToAaMu (OPMHPOBAHUS

IPEIMETHBIX YMEHHUH U HaBBIKOB.
7 — NPUMEHSATh TEOPETUUECKUE U MPAKTUYECKUE
3HaHUS 10 KAayeCTBEHHOMY aHalmu3y JJis
MOJAFOTOBKU yYalIUXCs K OJIMMITUAIE;
8 - IlpuMeHATh HaBBIKM OpPraHM3ALMU HAY4YHO-
MCCIIEIOBAaTEIbCKUX PadOT YUEHHKOB.

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.

Ilpepexeusummepi / llpepexeuzumot / Prerequisites

JKamoer xumus

‘ Ob6mas xumus ‘

General chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"BeitopranukabIk 3aTTapbIH XAMUSITBIK
Tangaybl" IIoHI1 beitoprannkaibik
KOCBUTBICTAP/BIH ~ KYPaMBIH  aHBIKTay  YIIiH
KOJIJIAaHBUIATHIH XUMMSUIBIK Tajaay oSICTEpiHIH
Heri3zepin  KamTuabl. CTyAeHTTep CaHMABIK
Tangay oOJNICTEepiH, COHBIH INIHAE 3epTTeial
TUTPUMETPHUSL JKOHE TPABUMETpHUSA, COHJAN-aK
HMOHJAP/Ibl OKIIAayJiay >KOHE aHBIKTAy OJIICTEpIH
KaMTUTBIH canaiblK Tanaay. Kypc coHbIMeH

JucuuImmHa "XuMHYCCKUH aHajIu3
HEOPraHUYECKUX BEIIEeCTB" OXBATHIBAET OCHOBBI
METOJOB XHWMHMUYECKOTO aHalln3a, MPUMEHSIEMBIX
JUISL  OTNIpECNICHHUs] COCTaBa HEOPTraHWYECKUX
coenuHeHuil.  CTyA€HTBl  H3y4alOT  METOJIbI
KOJIMYECTBEHHOTO aHaJIN3a, BKJIFOYAst
TUTPUMETPUI0 U TPaBUMETPUIO, A  TaKXkKe
KAYeCTBCHHLI aHaIu3, B TOM 4YHCIIE METOJbI
BBIIETICHUS U UJIeHTHUKauK 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

KaTap CICKTPOCKOMHUS JKOHE Xpomartorpadus | OXBaTbiBaeT  NPUHIMIBI  MHCTPYMEHTaJbHBIX | SUCh as spectroscopy and chromatography.
CHAKTBI ~ acHanThlK  Tanjgay  OMICTEpiHIH | METOJOB aHalM3a, TaKMX Kak crhekrpockomus u | Students acquire practical skills in laboratory
MPUHIMIITEPIiH KaMTHUJIbI. Crynenttep | xpoMarorpadusi. CTyaeHTbI npuobpertatot | work, data processing, and interpretation of
3epTXaHAIBIK KYMBICTapIbI KYprizyne, | IpaKTHUYeCKHe HaBBIKU B npoBenenun | chemical analysis results, which prepares them
JEPEKTEpi OHJCYAC KOHE XHUMHSUIBIK Tanjgay | JabopaTopHbix pabor, o0Opaborke manubsix u | for a career in chemical analysis of inorganic
HOTIKENePiH TYCiHAIpYIe NPaKTUKAIBIK | HHTEPIPETAllMK  pe3y/IbTaToOB  XUMHU4YecKoro | substances

JarnplIapra  uMe  Oonampl, Oy oJapibl | aHanumW3a,  YTO  TOATOTABIMBAET  HMX K
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OeiiopraHuKamblK 3aTTapAbl XUMUSUIBIK Tajaay
caJlachIHAArbl KOciOM KbI3METKE JTalibIHAANIbI.

npo(ecCHOHAIbHON eSTEIbHOCTH B 00J1acTH
XMMHUYECKOI0 aHaJI13a HEOPraHUYECKUX BELIECTB.

Ilocmpexsusummepi / llocmpexsuszumot/ Postrequisites

DOu3NKaIBIK XUMUS, XUMHSIIBIK TEXHOJIOTHS.

‘ duznyeckas XUMUSI, XUMHYECKash TEXHOJIOTHS

| Physical chemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Tyne6aeBa B.B., x&apaTbUIbICTaHy FBIIBIMIAPHI
KaeapachIHbIH JOLEHT M.a., X.F.K

Tyne6aeBa B.b., u.0. accouunpoBaHHOroO
npodeccopa kadeapsl eCTeCTBEHHO-HAYIHBIX
JUCLUIUIMH, K.X.H.

Tulebaeva B.B., Acting Associate Professor of
the Department of Natural Sciences, candidate of
chemical sciences
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Ilepuoomuix ycyite nemenmmepi xumuscoll Xumus 3nemenmos nepuoouueckou cucmemot/ Chemistry of Elements of the Periodic System

OKy makcamut / Yueonan yenv/ Purpose

DJNeMeHTTep MEH OJIapJblH  KOCBUIBICTAPhI
XMMUSICBIHBIH TEOPHSIIBIK HeETi3/epi OOMbIHIIA
TepeH OUTIMHIH O€piK )KYHECIH KaIbIITACTHIPY.

ChopmupoBaTh HPOYHYIO CUCTEMY YTIyOJIEHBIX
3HAHUN TI0 TEOPETUYECKUM OCHOBAM XUMHUU
JJIEMEHTOB M X COCIMHEHHH.

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

OKbimy

Hamuoiceci / Pesynemamot 06yuenus / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
alyumbLIap:

1 - MeKkTenTeri XMMHUs KypChIH OKBITYZla HETi3Ti
XUMUSJIBIK ~ 3JIEMEHTTEp  OOWBIHINA  HETi3ri
OUTIMITI KOJIIaHy;

2-XUMUSTHBIH HET13T1 3aH1apbl MEH TEOPHsIapbIiH
TYCIHAIpY, OJIapIbIH HeTi31Hae 3aTTBIH
KaCHETTEPiHIH OHBIH KYPBUIBIMBIHA, XUMUSIIBIK
MIPOLIECTEPIIH 3aHJapbIHA TOYeIILIIT]
KYPBUIaJIbI;

3-Taburar KYOBUTBICTaPBIHBIH JaMYbIH
KANMBUIAWTBIH ~ JUANEKTUKAIBIK  3aHIapibl
KOJIJIaHA OTBIPBIN, XUMUSUIBIK KYOBUIBICTAPIBI
TYCIHIIpY

4,5-caHIIBIK ~ ecenTeyliep  KYprizy  JKoHe
XUMHSUIBIK ~ OKCIIEPUMEHTTEP KYPrizy  YIIiH
OLTIMTI Maiinanany;

6,7- X UMHUSIIBIK SKCIIEPUMEHT
YUBIMIIACTHIPBIHBI3, HOTHKeIlepre Tanmay
KaCaHbI3, )KYMBIC KaCaHbI3

XUMHSITBIK KayITCI3]IIK epeKeepiHe COnKec;
8-opTypii Ke3aeplieH XUMHUSUIBIK aKnapaTThl i31ey
KOHE OHJICY MYMKIHJIITiH KOJIJJaHy

IMocse  ycmemHoro
o0yuarmuecs Oyayr:
1 — mpumensats 0a30BbIC 3HAHUSA 1O OCHOBHBIM
XUMHYECKUM  JJIEMEHTaM 1pu  0Oy4YeHUu
IIKOJIBHOMY KYpCy XUMHH;

3aBeplIeHHsl  Kypca

2 — OOBACHATH OCHOBHBIE 3aKOHBI WU TCOPUU
XUMHHM, Ha  OCHOBE  KOTOPBIX  CTPOSATCHI
3aBHUCUMOCTH CBOMWCTB BC€UIICCTBA oT €ro
CTPOCHUA, 3aKOHOB IIPOLHECCOB XHMHUYCCKHX
IMpoucCCoOB;

3 — OOBACHATH XUMHYECKME  SBJICHHSA, C
HCTIOJIb30BAHUEM JIHATEKTUYECKUX 3aKOHOB,

00001Iar0IUX pa3BUTHE SBICHUHN MPUPOIBI

45 — uCronb30BaTh 3HAHUS IS TPOBEICHUS
KOJIMYECTBEHHBIX pPacyeToB M  MPOBEICHUS
XUMHUYECKHUX YKCIIEPHUMEHTOB;

6,7 — opraHn3oBaTh XMMHYECKUN IKCIEPHUMEHT,
MPOBECTH,  CAeNaTh  aHal3  Pe3yJIbTaToB,
paboTaTh B COOTBETCTBHMM C  MpaBHJIaMHU
XAMHYECKOH 0€30TacHOCTH,

8 - [IlpuMeHsAT, BO3MOXXHOCTH IIOMCKa
00pa®oTKH  XHMMHYECKOW  HH(pOpMaluuu
Pa3TUYHBIX UCTOYHUKOB

u
nus3

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,
dialectical laws that generalize
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

using
the

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

beilopranmkanblk XUMUSHBIH TEOPHUSIIBIK
Heriznepi, beliopranukanbik Xxumus |,

Teopernyeckre OCHOBBI HEOPTAHUYECKOW XUMHUH,
Heoprauunueckas xumus |, Heopranuueckas

Theoretical Bases of Inorganic Chemistry,
Inorganic chemistry I, Inorganic chemistry II,
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beitopranukansix xumusi ||

‘ xumus |l

Kypcmoiy Kbickawa mazmynst / Kpamkoe cooepaycanue Kypca/ Course summary

3aTThIH XUMUSJIBIK YABIMBIHBIH OIpJIiri, OHBIH
KapanaiibIMHaH KYpAEJire aaMybl; 3aTTapibIH

KaCHETTEPIHIH  Kypambl

MCH KYPbLUIbIMbIHA,
KOJIJaHbLTY bIHBIH KaCI/IeTTepiHe

TOYeIILIITI,

OailTaHpICTBI KYHzeri 60C aToM MEH aTOMHBIH

KACHETTEPIHJErl aWbIPMaNIbUIBIK;  XHUMHSUIBIK
peaknusiap OapbICHIHIAFbI 00BEKTHUBTI
3aHIAPIBIH OPEKETI KOHE OJapIbIH KYPY

3aHJIBUTBIKTAPBIH OLTyre HEeri3[eNreH XHMUSITBIK
nporecrepai 6ackapy MYMKIHZIT; FBUIBIM MEH

IIpaKTUKAaHbIH 6aﬁHaHLICBI,

pelli  dKOJIOTHS

MOCeJIeNIePiH NISUTYIeTi XUMHUSI.

€IMHCTBO XMMHUYECKOM OpPraHn3aliy BELIECTBA, €€
pa3BUTHE OT IIPOCTOTO K CIOKHOMY; 3aBUCHUMOCTb
CBOMCTB BCILECTB OT COCTaBa M CTPOCHMI,
IIPUMEHEHHUsI OT CBOWCTB; PAa3jM4Me B CBOMCTBAX
CBOOOJHOIO aroMa M aToMa B  CBSA3aHHOM
COCTOSIHMM; JEHCTBHE OOBEKTHBHBIX 3aKOHOB B
IIPOTEKAHNUU XUMHUYECKHUX peakuuin u
BO3MOKHOCTb yIIpaBJICHUSA XUMUYECKUMH
IpoLeccaMy Ha OCHOBE 3HAHUS 3aKOHOMEPHOCTEM
UX IPOTEKAaHWs; CBSI3b HAYKH M IPAKTUKH, POJb
XMMHUU B PEIIEHUH NMPOOIIEM KOOI HH.

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.

Hocmpexsusummepi / llocmpexeuszumut/ Postrequisites

XUMHSJIaH ecenTep MbIFapy daicTeMect

‘ Mertouka peneHus 3a1a4 10 XUMUHU

| Methods of solving Tasks in Chemistry

bazoapnama scemexuiici / Pykosooumens npozpammet/ Programme manager

Tayp06aeBa [I'yabxkan YpmaHTaeBHa,

FBUIBIMJIAPHl  KaHAWAATHI,

npodeccopAbIH M. a.

XUMHUA
KaybIMJACThIPbLIIFaH

I'ybenko Makcum  AHjapeeBHY,
npenoaaBare/b, MArUCTP XUMHHU

CTAapIINi

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Betiopeanukansik Kocolivicmapowviyy manwl30ot Kiacmapuotl Basicneimue knaccel neopzanuueckux coeounenuit/ The Most Important Classes of

Inorganic Compounds

OKy makcamut / Yueonan yenv/ Purpose

belfiopraHukanblKk  KOCBUIBICTApIbIH  HETi3Ti
KJIACTapBIHBIH CHUITaTTaMalapbl MEH KacHUETTepi
TypaJibl TepeH OUTIMII KYPBUIBIMBIH, CHHTE3
omictepiH,  (PU3MKA-XUMHUSUIBIK  KAaCUETTEpiH
OHE OPTYPJl KOCBUIBICTAPJIBIH KOJIaHBLTYbIH
3epTTEY apKbLIbI UTEPY.

OsBmanenne TIIyOOKUMU 3HAHUSIMU 0
XapakTepUCTUKaX W CBOMCTBAX  KJIFOUEBBIX
KJIaCCOB  HEOPTaHWMYECKUX COCIUHEHUN 4Yepe3
M3YYCHHE CTPYKTYPBI, METOJIOB CHHTE3a, (PU3UKO-
XUMHYECKUX CBOMCTB M MPUMEHEHUM Pa3TUYHBIX
THUIIOB COCIWHCHMUIA.

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.

Oxkbvimy

Hamuceci / Pezynomamol 00yuenus / Learning outcomes

Kyperbl coTTi asgkTaraHHaH KeiliH Outim
aJylmbLiap:

1. beliopraHukanblK KOCBUIBICTAPABIH MaHbBI3/IbI
KJIACTApbIHBIH ~ KYPBUIBIMABIK E€peKLIeTIKTEPiH
XoHE OeHOopraHMKaNBIK KOCBUIBICTAPABIH HET13T1
TONTAPbIHBIH KYPaMbIH TYCIH/IPiHI3.

2. beitoprannkaibik KOCBUIBICTAPAbIH
KacUeTTepl Typajbl TEOPUSIIBIK OUTIMII opTYpIi
CLIeHapuiJiep/ie, COHbIH 1IIIHAE OJIapIbIH TY3L1y
KaFaigapbl MEH peakUUsUIapblHBIH ©3repyiH
KOJIJaHy.

3. KypbUIBIMHBIH KOCBUIBICTAPbIH XHUMHUSIIBIK
XKoHE (PMBUKAIBIK KACHETTEPIHE dCEPiH Taaay:

4. KocbulbICTap/IblH KACHUETTEPIH  OJIapJIbIH
KIKTEITylHe Kapaid OoJKay: XWMHSUIBIK JKOHE
¢u3uKanbIK ~ KacueTTepiH — Ooipkay — YLIiH
OeliopraHuKaIblK KOCBUIBICTAPBIH O KIKTEIY1H
KOJITaHy MYMKIH/IIT1.

5. Heri3ri OeiopraHuKagblK KOCHUIBICTAPIBIH
PEaKTUBTLIINT MEH Ty3Uly MeXaHU3MAEpiH

TYCIHIPiHI3.

IMocse  ycmemHoro
o0yuarmuecs Oyayr:
1.  OOBACHATH  CTPYKTypHbIE  OCOOEHHOCTH
BAKHEHUIIINX KJIACCOB HEOPraHUYECKUX
COCIMHEHUM W KOMIIO3MUMHN KIFOYEBBIX TPYIII
HEOPraHUYECKUX COCANHEHUN.

3aBeplIeHHsl  Kypca

2. IlpuMeHSATP  TEOpETHYECKHE 3HAHUSA O
CBOMCTBAaX HEOPraHWYECKUX COCIMHEHHNM B
pPa3IMYHBIX CLEHApUAX, BKIIOYas W3MEHEHHE

yCIIOBUI UX 00pa30BaHUs U peakLnil.

3. AHanM3upoBaTh BIUSHUE CTPYKTYphl Ha
XUMUYECKHE u ¢busnueckue CBOMCTBA
COCIMHEHMIA:

4. TlporHo3upoBaTh CBOWCTBAa COEAMHEHUU Ha
ocHoBe ux  kiaccupukanuu:  CrocoOHOCTH
WCIOJIb30BaTh KIACCHU(PUKAIUI0 HEOPTaHUUYECKUX
COCMHEHMI TUTST MIPOTHO3UPOBAHUS 170'¢

XUMHYECKHUX M (U3UIECKIX CBOMCTB.

5. OOBSICHATH PEAKIHMOHHYIO CIOCOOHOCTh |
MeEXaHU3MbI o0Opa3oBaHUs KJIIOYEBBIX
HeOpFaHquCKHX CO@I{I/IHGHI/Iﬁ.

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
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6. belfopranukanblK KOCBUIBICTAPABIH MaHbI3IbI
KJIACTApPBIHBIH OHEPKACINTIK OHIIPICI Typabl
OUTIMIII KOJITaHy

7. KochlbIcTap el OJap/IblH, CHUIIaTTaMajiapbliHa,
COHBIH IMIiHAE (UUKAIBIK KOHE XHMHSIIBIK
KacHETTEepiHE Kapai aHbIKTaHbI3.

8. KocbuibicTapplH KoplIaFraH oOpTara

JICHCAYJIBIKKA 9Cepi Typaibl OLTIM/II KOJIaHYy.

KOHEC

6. IlpumeHsAT, 3HAHUS O MPOMBIILICHHOM
MPOU3BOJICTBE BaKHEHIITNX KJ1acCOB
HEOPraHUYECKUX COCTUHEHUIN

7. UnentudummpoBatbh coeIMHEHUSI HA OCHOBE UX
XapaKTEPUCTHK, BKJIFOYAs (busnueckue u
XHMHYECKHE CBOMCTBA.

8. [IpuMeHsITh 3HAHUS O BO3JICHCTBUU COCIUHCHHIA
Ha OKPY’KaIOIIYIO CPey M 3I0POBBE.

compounds

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

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

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

beitopranukansix xumus |, befiopranmkanbix
xumust 11

Heopranuueckas xumus |, Heoprannueckas
xumus |1

Inorganic Chemistry I, Inorganic Chemistry 11

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"beiiopraHukanblK KOCBUIBICTAPABIH MAaHBI3/IbI
KJIacTapbl" TOHI TY371ap, KBIMIKBLIIAAP, HETi3nep,
Kypaeni KOCBLIBICTap KOHE
METAJUIOPTAaHUKAIBIK ~ KOCBUIBICTAD  CHSKTHI
beliopranukanblk  KOCBUIBICTApABIH  HETi3Ti
KJIaCTapbIH 3epTTeyal KaMTuabl. CTyJeHTTep op
CBIHBINTHIH, ~ HEri3ri  KYPBUIBIMABIK  JKOHE
XUMMSUIBIK ~ €pEeKILIENIIKTEpIMEH  TaHbICAJIbI,
COHBIMEH KaTap oJapAblH (UBHUKAIBIK >KOHE
XUMUSJIIBIK ~ KacueTTepin  3epTreiimi.  Kypce
PEAaKTUBTLIIK MEH KOCBUIBICTAP/IbIH Maiiaa 0oy
MeXaHU3MIEPiH TaNayabl KAMTH/IBL.
CryneHtrep COHBIMEH Karap OCBI
KOCBUTBICTAP/IBIH OHEPKACINTIK OHAIPICI MEH
KOJJIaHBUTYBIH, OJIAPABIH KOpIIAaFraH oOpTara
KOHE JICHCAyJBbIKKa ocepin 3eprreimi. Kypce
CTYyJIEHTTEpAe Heri3ri OeilopraHuKabIK
KOCBUTBICTAp JKOHE OJIAPJIBIH XUMHUSHBIH OpTYPIIi
callajapbIHIaFrbl MaHbI3bI Typaibl TEPEH TYCIHIK
MEeH KEeH ayKbIMABl OLTIMJI KaJIBIITACThIPYFa

Jucrunnmna "Baxkneiimue KJIACCHI
HEOpPraHUYECKUX COEIMHEHUI" BKIIOYAeT B ceOs
M3Y4YCHHE OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX

COGI[I/IHCHI/If/'I, TaKHuX KakK COJIH, KHCJIOTHI,
OCHOBaHUA, KOMIIJICKCHBIC COCOUHCHUA n
MCTAJUIOOPraHUYCCKHUE COCOAMHCHUS. CTy)ICHTBI

03HAKaMJIMBAIOTCSl C OCHOBHBIMHU CTPYKTYPHBIMH U
XAMHUYECKHUMH OCOOEHHOCTSIMH Ka)KIOT0 Kiiacca, a
TaKKe H3Y4aroT UX (U3HYECKHE U XUMHUYECKHE
croiictBa. Kypc Bkmowaer B ce0s aHamu3
pPEaKIMOHHOW  CMOCOOHOCTM W MEXaHU3MOB
obOpazoBanus coeauHeHHd. CTYACHTBI TaKXke
M3Y4aroT TMPOMBIIUIEHHOE TMPOHW3BOACTBO U
MPUMEHEHHE JTHUX COCIWHEHUH, a TakkKe WX
BO3JICHCTBUE HA OKPYIKAIOIIYIO CPEIy U 3I0POBBE.
Kypc opuentmpoBan Ha QOpMHUpOBaHHE Y
CTYJIEHTOB TJIyOOKOTO TOHHMMAaHHUS U IIHPOKOTO
CIIEKTpa 3HAHUH O KIFOYEBBIX HEOPraHWYIECKUX
COCMHEHUSX W WX 3HAYCHUH B Pa3IUYHBIX
00J1aCTIAX XUMHU.

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.
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OarbITTAJIFaH. \ ‘

Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

XUMUSUIBIK TEXHOJIOTHs | Xumuueckast TeXHOIOTHsI | Chemical Technology

bazoapnama s«cemexuiici / Pykosooumens npozpammsl/ Programme manager

Tayp6aeBa TIyabkan YpmanrtaeBHa, xumus | ['yoenko Maxkcum  AnapeeBuu, crapmuii | Gubenko  Maxim  Andreevich,  Senior
FBUIBIMAAPH!  KaHAWAAThl, KayBIMJACTBIPBUIFAH | IIPENOAAaBATENb, MATUCTP XUMUU Lecturer, Master of Chemistry
mpodeccopaplH M. a.
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KyKviK srcone coibaiinac ycemMKopaviKKa Kapcol maoeHuem Hezizoepi/ OcHo6bl npaga u aHmuKoppynyuoHHoU Kyavmypol/

Basics of Law and Anti-Corruption Culture

Oky maxcamul / Yueonan yenv/ Purpose

Cei0aiinnac  KEMKOPJIBIKKA Kapchl  1C-KUMBLI
OOMBIHIIIA KYKBIKTBIK OUTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaIBIITACTHIPY.

CdopmupoBaTh CHUCTEMY TMPABOBBIX 3HAHWA U
FPOXIAHCKOW TO3MIMM MO MPOTHUBOJCHCTBUIO
KOPPYIILIHH.

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

Oxvimy

namuoiceci / Pesynomamaol 06yuenus / Learning out

comes

Kypcersbi CITTI KeiliH
oiiManymbLIap:

KazakcTaHHBIH KOJJaHBICTarbl 3aHHAMACHIHBIH
HETi3Ti  epexenepin, MemiekerTik Oackapy
OpraHJIapblHBIH KYHECiH, COHJail-aK cblbaiinac
KEMKOPJIBIKKA KapChl 1C-KUMBUIABIH MOHIH,
cebenTepi MEH MapajiapblH TYCIHETIH 00JIaIbl;

- OKHFaJIlap MEH 9pPEKeTTEp/i 3aH TYPFHICHIHAH
TaJaJauabl;

- HOPMAaTHUBTIK aKTUIEP/l KOJIIaHy, COHJan-aK
cpifailiac  KEMKOPJBIKTBIH ~aJJbIH  alyJbIH
pyXaHHM-aJaMTePIILTIK TETIKTEPIH KOJIIaHAbI;

- MEHrepyi THic: TYpil KyKaTTapFa KYKbIKTBIK
Tangay — OKYpridy  JaFabuiapel, — chlOaiiac
KEMKOPJIBIKKA Kapchl MOJEHHMETTI JKeTUIIIpy
TaFabpLIAPHI;

- 3 eMipiHJie chi0aiiIac )KeMKOPIIBIKKA KapcChl
KYKBIKTBHIK OUTIM/T1 KOJIJTaHY;

- Olryre Tuic: cbibaiIac >KeMKOPIIBIKTBIH MOHI
YKOHE OHBIH Maijga O0omy cebernrepi; chibaitiac
KEMKOPJBIK KYKBIK OY3YIIBUIBIKTap  YIIiH

assiKTaraHHaH

MOPAJIBJIBIK-aJaMTEePIIITIK ~ KOHE  KYKBIKTHIK
KayarnKepuUIIiK [apaiapsl;
- MeHrepyi KEpeK: MOPAJTbJIBIK caHa

KYH/IBUIBIKTApBIH ICKE aChIPy JKOHE KYHJIEMIKTI

Hocae  ycnmemHoro
odyuarouuecst Oyayr:
- IOHUMAaTh OCHOBHBIE MOJIOKEHUS JIEHCTBYIOIIETO
3aKoHOJaTeabcTBa KaszaxcraHa, cUCTeMy OpraHoB
rOCy/IJapCTBEHHOT'O  YIpaBJIECHHUS, a  TaKkKe
CyIIHOCTb, IIPUYMHBI U MEpbl NPOTHUBOACUCTBUSA
KOPPYTIIHH;

- aHaJIu3upoBaThb COOBITHA U ﬂCﬁCTBHﬂ C TOYKHU
3peHus mpasa,

- TPUMCHATL HOPMATUBHBLIC AaKTbl, a TaK¥Xe
3aJIeicTBOBATh JTYyXOBHO-HPAaBCTBEHHbBIE
MEXaHU3MBI IPENOTBPAILCHUS KOPPYIILIUH;

- BJIaJIeTh: HAaBBIKAMH BEJICHUS MPABOBOTO aHAIIM3a

3aBepuIeHUsl  Kypca

pa3IMYHBIX JIOKYMEHTOB, HaBBIKAMH
COBEPILECHCTBOBAHUSA AHTUKOPPYILIUOHHOMN
KYJIbTYPBI;

- TIPUMEHATH B CBOCM I KU3HEIEATEIBHOCTH

[IPABOBbIE 3HAHUS IPOTUB KOPPYIILIUH;

- 3HaTh: CYIIHOCTb KOPPYNLUM WU NIPUUYUHBI €€
IIPOUCXOXKICHUS; MEPY MOPaJIbHO-HPABCTBEHHOM 1
IIPABOBOM OTBETCTBEHHOCTU 32 KOPPYILMOHHBIE
IIpaBOHAPYILIEHUS;

- YMETb: pEaIn30BbIBATh LIEHHOCTH MOPAJIbHOTO
CO3HAHMS M CIIEJIOBATh HPABCTBEHHBIM HOPMaM B
MIOBCEIHEBHOM  TIIPAKTHKE; paboTtarth 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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azlaMrepIIiIiK
yCTaHy;  JKactap  apacblHIa
KEMKODPJIBIKKAa KapChl MOJICHUET
apTTHIPY OOMBIHIIA KYMBIC KACAIIBL.

MpaKTUKAIA HOpMaJapbIH
ceI0aiiac

JICHI€HiH

MOBBIIICHUEM  YpPOBHSA AHTUKOPPYILIUOHHOMN
KYJIBTYpPbI B MOJIOZICKHOU Cpejie.

Kypcmuiy kbickawia mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

MemiekeT TeH KYKBIKTBIH HETI3r YFBIMAAphI
MeH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYNHSUTBIK KYKBIFBIHBIH
Herizaepi. KP OKiMIIUIIK >XoHE KBUIMBICTBHIK
KyKbIK Herizgepi. KP  AsamarTelKk  KYKBIK
Herizaepi.

"Cp10aiinac AKEMKOPJIBIK YFBIMBIHBIH
TEOPHSIIBIK-9/IICHAMAIIBIK Heri3aepi. Celdaiinac
KEMKOPJIBIKKA KapChl iC-KUMBUT IAPTHI PETiHIe

Ka3aKCTaHIbIK KOFaMHBIH QNICYMETTIK-
OSKOHOMHKAIIBIK ~ KATBIHACTAPBIH  KETULAIPY.
Cei0aitnac AKEMKOPJIBIK MiHE3-KYJIbIK

TaOMFATHIHBIH TICUXOJOTHSIIBIK EPeKIIeTIKTEPI.
Cri0aitnac  )KeMKOPJIBIKKA KapChl MOJECHUETTI
KaJIBIITACTHIPY.

OcCHOBHBIE NOHATUS U KaTETOPUM TOCYJapcTBa U
pasa. IIpaBoBsIe OTHOILICHUS. OcHoBBI
KOHCTUTYIUOHHOI'O rpaBsa PK. OcHoBbI
aIMMHMCTPAaTUBHOIO M YyrosioBHoro mpasa PK.
OcHoBbl rpaxanckoro npasa PK.
TeopeTuKo-MeTOI0IOTMYECKAE OCHOBBI ITOHATHS
«koppynuun». CoBeplIEHCTBOBAHHE COLIMAIBHO-
DKOHOMHUYECKUX  OTHOLIEHUH  Ka3aXCTaHCKOIO
oOmiecTBa Kak  YCJIOBHMSI  IPOTHUBOAECHCTBUIO
koppynuuu.  Ilcuxomormueckue  0CoOEHHOCTH
IPUPO/IbI KOPPYHNLUOHHOTO IIOBECHMUS.
DopMHUpPOBaHUE AHTUKOPPYILIMOHHOMN KYJIBTYpPHI.

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.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

BaiitacoBa M.XK.

Bartbipoexosa JI.C.

Baitasova M.Zh. Batyrbekova D.S.
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DKoHoOMUKA HcaHe KacinKepik nezizepil Ocnosbl 3Konomuku u npeonpunumamenvcmeal Basics of economics and business

Oky maxcamul / Yueonan yenv/ Purpose

CanayaTThl SKOHOMHKAIBIK OMIBI, O9CEKEIEeCTIK
opTana KOCIOPBIHAAP/IBIH TaOBICTHI
KOCIMKEPIIiK KBI3METIH YUBIMIACTBIPYIbIH
TEOPHUSUTBIK KOHE TOXKIpHOETiK JaFIblUIapbIH
KAJIBIIITACTHIPY.

dopmupoBaHue KOHOMUYECKOT'0 obpaza
MBIIIJICHUS,, TEOPETUYECKUX M MPAKTHYECKUX
HAaBBIKOB opraHnu3anvun YCHGIHHOﬁ
HpeANPUHUMATEILCKON JeATeIILHOCTH

NPEANPUITUI B KOHKYPEHTHOM cpeie

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

namuceci / Pezyniomamol 00yuenus / Learning out

comes

OKbimy
Kypersl CITTI asiIKTaraHHaH KeiliH
oiniMmanymbLIap:
1- kasipri 3amMaHfbl SKOHOMHKA MPHHIUITEP]
MEH  3aHABUIBIKTApAbIH  KbI3MET  ETUIYiH,
OKOHOMUKAIIBIK ~KaTeropusuiap, MHKPO JKOHE
MaKpOACHIeH IeT1 YFBIMJIBIK anmaparThl
TYCIHE/I;

2- DKOHOMUKAJBIK JKaFqai (bl TAIIaiab!;

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

4- TaOBICTBI KOCIMKEPIIK KbI3METIHE MiHE37eMe
oepei;

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

6- anraH OumiMaepiH Malgambl KOCIMKEPIiK
KbI3MET YILIiH KOJAaHAIbI;

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

IMocne  ycmemHoro  3aBeplieHHsi  Kypca
o0yuaruuecs Oyayr:
1- MMOHUMATh TIPUHITAITBI u 3aKOHBI

(YHKIIMOHMPOBAHUSI COBPEMEHHOW HSKOHOMHUKH,
9KOHOMMYECKHE KaTerOpuu, NOHATUHHBIN anmapaT
Ha MUKPO - U MAKPOYPOBHSIX;

2- aHaIM3UPOBATh SKOHOMHUYECKYIO CUTYAIHIO;

3- BBIIENATH 0a30BBIE MPOIECCHI TOTO MM WHOTO
BHJIa NIPEATNIPUHUMATEIIBCKOMN NEATEIBHOCTH;

4-  naBaThb  XapaKTEPUCTUKY  YCIEHIHOCTH
MPEANPUHUMATENBCKON AEATEIIBHOCTH;

5- COCTaBJIATh U NPE3EHTOBATh OM3HEC-TUIAHBI,

6- [OpuUMEHATh  TOJY4YEHHblEe  3HAHUA  JUIA
MIOCTPOEHUSI PUOBUIBHOM MpeANnpUHUMATEIbCKOM
NEeATEIbHOCTH

7-pUHMMAaTh MpaBWIbHbBIE pelleHHs B o01acTu
OKOHOMHUYECKOTO M COLUAIbHOIO YIIPaBICHUS
PEANPUHUMATEIBCKOMN 1EATEIbHOCTH

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 kbickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary

DKOHOMHKA KbI3MET €TYiHIH ipreii macenenepi.

@dyH1aMeHTaIbHbIE poOIeMbI

Fundamental problems of the functioning of

Kanuran. CypaHbIC TeH YCBIHBIC HapbIFbl. | QyHKIHOHUpOBaHUs skoHOMUKHU. KarmuTan. Peinok | the economy. Capital. The market is supply
baocekenecrik sxone moHononwms. Kocinkepmik: | Cpoc  u  mpemnoxenue. Konkypenums u | and demand. Competition and monopoly.
TYCiHIT, MOHi, Herisri  Typiaepi  oHe | MoHonosmsi. [IpeampunumatenscTBo: moHsTHe, | Entrepreneurship: the concept, essence, main
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YHBIMAACTBIPY HBICAH/1apPbI. Kocinkepiik | cymHocTs,  OCHOBHbIE  BHAsl W ¢opmsel | types and forms of organization. Risks in
KbI3METTEr1 Toyekesaep. KoMMepuusiblK Kymnus | opranu3andd. PUCKM B IpeanpuUHHMATENbCKOM | business activities. Trade secrets and ways to
KOHE OHBI Kopray Tociimepi. Kocinkepiik | nesrensHocTH. KoMmMepueckas TaiiHa u crocoObl | protect them. Financing of entrepreneurial
KBI3METTI Kap KbLIAHIBIPY. Koacinkepiik | ee 3aIUTHI. dunancupopanue | activity. Culture and ethics of
MOJICHUETI JKOHE STHKACHI OpeINPUHAMATENbCKOM nestensHocTH. KymbTypa | entrepreneurship

Y 9THKA PEANPHUHAMATEIILCTBA

bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager

Kaspikoaena I'.K. Tacremupona K. A. TastemirovaZh.A. Senior Lecturer, Master
of Economics, Zhazykbaeva G.K.
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Kowobacwoinvix nezizoepi | Ocnoewt 1udepcmea | Basics of Leadership

Oky maxcamul / Yueonan yenv/ Purpose

CryneHTTeplliH KeIIOaCIIbUIBIK KAaCHUETTEP/Il,
CTHJIBJICP/Ii, KOCIITOPBIH, aiiMaK »oHE YKaJIlbl el
JCHIeHiHIe ocep €Ty ONICTepiH  THiMl
naiiianany apKbUIbl aJaMIapAblH MiHEe3-KYJIKbIH

OBnazieHue  CTYJEHTaMH  METOAOJOTUEH U
MPAaKTUKOMN 3¢ exTUBHOTO yIIpaBJICHUS
MOBEJICHUEM U B3aUMOJICHCTBUEM JIIOJICH IyTEM
3(PEKTUBHOTO  HWCIIONB30BAHUA  JIHJICPCKHUX

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 THiMAl Oackapy | kauecTB, CTHIICH, MeTOnOB BiusHus Ha yposue | influence at the enterprise level, the region and
oJliCTeMeCi MEH MPAKTHUKACBIH MEHI€PY PEANPHUSATHSI, PETHOHA M CTPAHBI B I€JI0M the country as a whole

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypersl corri askraranHan keiiin 0Oidim | [Tociie  ycmemnoro  3aBepineHusi  Kypcea | After successful completion of the course,
aJymblLiap: odyuarommecs OyayT: trainees will:
1. OackapynslH Oapiblk  JeHreisiepingeri | 1. moHMMaTh CyIIHOCTh M MeToabl HayuyHoro | 1. understand the essence and methods of
yibIMIapaarbl  KeHIOAcHIbUIBIK — MOCEJIeIepiH | MoaxXo/ma K TEOpeTHYECKOMY W mpaktuueckomy | scientific approach to the theoretical and
TCOPUSUIBIK ~ JKOHE  TPAKTHKAJIBIK  IIEIIyre | pelieHUI0 mpodiieM JuaepcTBa B opranusanumsx | practical solution of leadership problems in
FBUIBIMH  KO3KApacThIH MOHI MEH OJIIiCTEepiH | Ha BCEX YPOBHSIX YIIPABJICHUS, organizations at all levels of management;
TYCiHE/I, 2. WCIIOJIb30BaTh OCHOBHBIC TeOpHH JinaepcTBa U | 2. Use the main theories of leadership and power

2. 0acKapyLIbUIBIK MIHJIETTEepAl ULIelly YIIiH
KOIIOACIIBLIBIK TeH OWITIKTIH HETI3T1
TEOpHsUIapbIH KOJIJIaHAaIbI;

3. Keke OachIHBIH aPTHIKIIBUIBIKTAPHI
KEeMIITIKTEPiH CHIHU Oaranaiijibl;

4. YKbIMZIA KYMBIC ICTEY; 9JIEYMETTIK MaHbI3/bl
Mocenenep MeH YAepiCTepll Tanaay, TOMTHIK
OUHAMHMKa  YJEepiCTepiH JKOHE KOMaHJaHbI
KaJIBINTACTBIPY KaruJaTTapblH Olly HerisiHjae
TOMTHIK JKYMBICTHI THIM/II YHBIMIACTBIPAIBI;

S. TYJIFaapaibIk, TOTITHIK KOHE
YUBIMIACTBIPYIIBUIBIK ~ KOMMYHUKAIUSITAP/IbI
Tanjay ’KoHe >k00ananbl;

6. ickepisik KapbhIM-KAaThIHAC JaFiblIapblHA He
Ooiy; op TypJsi oKarmaWnapra OaisaHBICTBHI

MCH

BJIACTH JIJIs peIlIEHUs YIPaBICHYECKHX 3a/1a4;

3. KpUTHYECKH OICHWBATH JINYHBIE TOCTOMHCTBA
U HEeJIOCTaTKU;

4. paboraTh B KOJUJICKTUBE; AaHaJIU3UPOBATH
COLMAJIBHO 3HAYMMBbIE MPOOJIEMBbI U TMPOLECCHI,
3¢ (EeKTUBHO OpPraHHU30BaTh TPYNIOBYIO PadOTy
Ha OCHOBE 3HaHMA NPOLECCOB TIPYNIOBOH
IWHAMUKA W TPUHOUATOB  (DOPMHUPOBAHHUS
KOMaH/Ibl;

o. aHAJTM3UPOBAThH " MIPOEKTHPOBATH
MEXJIMYHOCTHBIE, IpyMIOBbIE u
OpTraHU3aIOHHBIE KOMMYHHKAIINH;

6. oOmajgaTb HaBBIKAMM JIEIOBOTO OOIIEHUS;
MHOTOOOpa3HBIMH  CTHJISIMH ~ yTIPaBJICHUS B

3aBUCHMMOCTH oT Pa3JIMIHBIX CPITyElLIPIfI;

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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OackapyabIH amyaH TYPJi CTHIbJEpiHe ue 0oiy;
KOIOACHIBUIBIK KACHETTEeP/l 3epTTey ouicTepi
MEH omicreMernepiue, KoI0acIbUIBIK
KaOumeTTepal JaMbITy TEXHOJOTHUsIIaphIHA He
Oomagnl

METOJaMU n METOAUKAMHU HNCCIIC0BAHUA
JUIEPCKUX KadyeCTB, TEXHOJOTHSAMHU Pa3BUTHUS
JUACPCKUX CIIOCOOHOCTEN

Kypcmoty kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

KomOacmpUIbIKTEIH ~—~ TaOUFaTel MEH  MOHI.
Kembacnibuibik KOHE MEHE/KMEHT.
Keu6acuibIbIKTBIH JOCTYPIi KOHICHIIHSIIAPHI.
KembacnibuIbIKTHIH WHHOBAIISUTBIK
KOHIleNMsuIapbl. TonTap, KoOMaHIaiap >KOHE
KoMaHa Kypy. KembacibIHbIH JaMyHI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHeri
KembacubUIbIK. KembacubuiblK Macenesnepi

[Ipupona u cymHocTs nuaepcrsa. Jlugepctso u
MEHE/DKMEHT.  TpaaulMOHHBIE  KOHIEHIUU
TUAEPCTBA. HHHOBaIIMOHHBIE KOHIICTIIHH
JTUACPCTBA. ['pynmsr, KOMaH/IbI u
KOMaH1000pa3oBaHue. Pa3Butne nuzepa.
JlugepcTBO MpU  OCYIIECTBICHUH HW3MEHEHHM.
[IpoGnems! nuaepcTBa

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

ToobL0B K. T. \

Moanaraaunesa H./I.

| Tobolov K. T., Moldagalieva N.D.
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IKonozun ycane mipwiinik Kayincizoiei nezizoepi/ Ixonozus u_ocnoswvl 6ezonacnocmu yncuznedeamenvnocmu/ Ecology and Basics of Life Safety

OKy maxcamul / Yueonas yenv/ Purpose

To form a holistic view of the basic laws of the
development of nature and society, understanding
environmental problems and directions for their
solution in accordance with the Sustainable
Development Goals.

OpHBIKTBI JaMy MakcaTTapelHa coiikec TaburaT | CpopMupoBaTh LEIOCTHOE NpeACTaBieHHE 00
NeH KOFaM JaMyBIHBIH HETI3r1 3aHJABUIBIKTAPHl | OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI
Typabl TyTac TYCIHIK KAJBIITACTBIPY, | ©  OOILECTBA, TMOHUMAHUE  DKOJOTUYECKUX
SKOJIOTHSUIBIK TIpo0ieManap MEH ojapAsl IIeHly | mpoOjieM ¢ HalpaBlICHWA WX pEHIeHUs B

OarpITTapbIH TYCIHY. cooTBeTCTBUH C LlensiMu yCTOMYMBOTO pa3BUTHSL.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes

Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemHoro  3aBepmienusi  kypca | After successful completion of the course,

olriMasymbLIap: obyuarommecs OyayT: students will be

- Tipi opraHu3mMIepAiH TIPIIUTIK OpTackiMeH | - 3HATh OCHOBHBIC 3akoHoMepHocTH, | - Know the basic laws that determine the
©3apa OpEKETTECYiH AHBIKTAWTBIH HETi3ri ONpPENENAIONME  B3aMMOJEHUCTBUS  JKHUBBIX interaction of living organisms with the
3aHIBUTBIKTApP B OLITY; OpPraHU3MOB CO CpeIoi OOUTAHMUS; environment;

- DKOJIOTHSUTBIK  (DaKTOpJIApIbIH IKIKTENYiH | - 3HaTh KJ1accu(pUKaIIIO skojornueckux | - Know the classification of environmental
oiny; (baxTopoB; factors;

- OpraHu3maepaiH eMipiiKk opTacel Typaibl | - VIMeTh IpeacTaBiACHUS O XHM3HEHHbIX cpemax | - Have an understanding of the living
TYCiHIK OOJTYBHI; OpPTaHU3MOB; environments of organisms;

- DKOJNOTMSJIBIK JKYWenep  YFbIMJIApbIHBIH | - Branets OCHOBHBIMH moustusimu | - Know the Basics of environmental systems

HET13/IepiH MEHTEPY;
TaOuraTTel KOpFayIblH XOHE TaOWFATTHI

3KOJIOTUYECKHUX CHUCTEM,
3HaTh OCHOBHEIC MPUHIUIIBI OXPAaHbI ITPUPOALL

concepts;
Know the basic principles of nature protection

TUIMI1 nanana”y J1bIH HeT13r1 Y PalMOHAJIBHOTO IPUPOIOIIOIb30BaHU; and environmental management;

NPUHIMITEPIH 01Ty - Ymers IPOTHO3UPOBATH conmansHo- | - Be able to predict the social and environmental
- AHTPOIOreHIK KBI3METTIH QJICyMETTIK- 9KOJIOTHYECKUE TOCIEACTBHS aHTPOIOTeHHON consequences of anthropogenic activities;

9KOJIOTHUSUIBIK CaJIapbiH OOJKai OLTy; JIEATENHHOCTH; - Possess the theoretical foundations of life
- Tipwgik  KayilCi3AINiHIH —~ TeopusuiblK | - Biagets TEOPETHYECKUMU OCHOBAMH safety;

HeTi37IepiH MEHTepy;
TeTeHme xarmaiiyap Ke3iHAE aJFaIIKbI
KOMEK KepceTe OUly TEeXHOJIOTUsIapabl

0€30MaCHOCTH KHU3HEIEATEbHOCTH,
YMeTp OKa3blBaTh NEPBYK IOMOLIb IpH
YPE3BBIYAMHBIX CUTyalUsAX C MPUMEHECHUEM

naijanaHa OTBIPbIN, MaMaHABIK OOMBIHIIA COBPEMEHHBIX MH(pOPMaLMOHHO-
&KobOasay KbI3METIH KY3€ere acblpabl. KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B o0jacTu
JKOJIOTMYECKHX, (bU3NOIIOTUYECKUX u

TUTUCHUYECKUX HCCIEIOBaHUMN.

Be able to provide first aid in emergency
situations.
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Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

TipmuTiKTIH HETI3T1 OopTajaphl, MOIMYJISIUSIIBIK
9KOJIOTHS, OipJieCTIKTepIiH KOHE
IKOXYHENEepiH SKOJOTUACH, Ouocdepa, emip
CYPY KayilCi3[iriHiH TeOPUSIIBIK HEeT13/1epi

OcHOBHBIE ~ Cpelbl  JKW3HU, TOMYJISIIMOHHAS
9KOJIOTHUS, HKOJOTHS COOOLIECTB M JKOCHCTEM,
ouocdepa, TEOPETUUECKUE OCHOBBI 0E30MACHOCTH
KHU3HECATCITHOCTH.

Basic living environments, population ecology,
community and ecosystem ecology, biosphere,
theoretical foundations of life-saving safety

bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager

Kyo6eeB M.C.

Pyuxkuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Founotmu 3epmmeyiepoin nezizoepi scone akademusnvlk xam/ OCHOBbl HAYUHBIX UCCIE006ARUI U aKademuuecKkoe nucbmo/ Basics of Research and

Academic Writing

OKy makcamul / Yueonan yenv/ Purpose

FoumeiM kylieciHAe FBUIBIMH ONIAyJbl JaMBITY

Pa3BuTh HayyHOe MbINUIEHHE U CHOPMHUPOBATH

Develop scientific thinking and develop research

KOHE  3epTTeY IKYMBICBIHBIH JIaFJbUIAPbIH | HABBIKK HCCIeAoBaTelnbckoil padotel B cucteme | SKills in the system of sciences
KaJIBINTACTBIPY HayK
Oxvimy naomusceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmeHusi  Kypea | After successful completion of the course,
olTiMasymbLIap: obyuarommecs OyayT: students will be:
Oenrini  Oip FBUIBIMIBI 3€PTTEYIIH FBUIBIMH | IPUMEHATh Hay4yHble Meronel W mpuemsl | apply scientific methods and techniques for the
oMicTEpi MEH dIICTEPiH KOJIIaHAaIbI; HCCIIeIOBaHMsI KOHKPETHOM HAYKH; study of a specific science;
FBUIBIMM ~ MOTIHAEPIIH  9JiCHAMachl  MEH | BRIOMpaTh METONOJOTMI0 W crmoco0 anammsa | to choose a methodology and method of analyzing

TaJIaybIH TaHIaNIbI;

3epTTey MIHJCTTEPiH MIelly YIIiH Ka3ak, OpbIC
KOHE IIIeT TUIACpiHAe »kaszbalna HbICaHJa
KOMMYHHKAITUSIFA TYCEIi;

©31HIH FBUIBIMU-3EPTTEY KbI3METIH/IE
aKnapaTTHIK-KOMMYHHUKAIHSITBIK

TEXHOJIOTUSIAP/IbIH opTYpIIL TYpJIEpIH:
WHTEPHET-PECypCTap/bl,  aKmapaTTel  i31ey,

cakTay, eHJey, Kopray >KoHe Tapary OoibIHIIA

HAaYYHBIX TCKCTOB!:
KOMMYHHUIIMPOBATh Ha Ka3axCKOM, PYCCKOM H

HHOCTpAHHOM A3bIKax JJIA PCUICHUA
HUCCICA0BATCIIBCKHUD 3aa4:
HUCIIOJIB30BaTh B CBOEH HAay4YHO-

HCCIIEIOBATEIILCKON  IEATENBHOCTH  Pa3JIM4YHBIC
BHJIbI UH(POPMALIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI: HMHTEpPHET-PeCcypchl, OOJayHble W
MOOMJIBHBIE CEPBHUCHI 10 TIOMCKY, XPaHEHHMIO,

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 MOOMIIBII cepBuctepai | o0paboTke, 3alMTe U PACHPOCTPAHEHUIO
naiiasaHapl. HHPOPMAIIHH.
Kypcmuin kbickawa mazmynol / Kpamkoe codepacanue kypca/ Course summary
ITon  OKBITBUIATBIH  cadajgaFbl  FhUIBIMHK | JIMCHMIUIMHA HampaBiieHa Ha u3ydeHue meTozoB | The discipline is aimed at studying the methods of

3epTTeyJsiep QMICTepl MEH aKaJeMHSUIBIK XaTThl
3epTTeyre OarbpITTanFaH. bigiM  amymbuiap
TYKBIpBIMIAMAJIBIK alMapaTeH >KOHE 3epTTey
YKYMBICBIHBIH HETI3T1 KEe3CHJEpiMeH, dICTep/IiH
KIKTEeITyIMEH, OJlapJbl KOJJIaHy cajajapbIMEeH
TaHbICAIB. binmiM  anmymeuiap  FBUIBIMHU

Hay4YHBIX HCCIEIOBaHMA M  aKaJeMHUYECKOTrO
nackMa B Hu3ydaeMoil obnactu. OOyuaromuecs
O3HAKOMSATCS C TOHATHMHBIM anmaparoM u
OCHOBHBIMH JTaramMu HCCIIeI0BAaTEIbCKOM
NesITeNbHOCTH,  KJaccu(UKalue  MeTOoJOB,

oOnactaMu  ux npumeHeHus. OOyuaromuecs

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 gquantitative and
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3epTTeyJIepai CaHJABIK XOHE CalalblK Tajaay
JaFAbUIapbIH UTEPYTe XKOHE OHBIH HOTHXKEIEPiH
aKaJIeMUSUTBIK OpTaJa MakajlaMeH OasHaamarnap
TYPIiHJC YChIHYFa YHUPEHEII.

Hay4arcs BJIAJECTh HaBbIKAMU KOJIMYECTBEHHOTO U
KAueCTBEHHOI'0 aHaJIM3a HAy4YHBIX MCCIEIOBAHUN
U NPEACTABIATh PE3YyJIbTaThl B BUJAE IyOJIMKALMM
U BBICTYIUICHHH B aKaJIEMUYECKOU cpelie

qualitative analysis of scientific research and
present the results in the form of publications and
speeches in the academic environment

bazoaprama scemexwiici / Pykosooumenn npozpammel/ Programme manager

Epraauesa .M.,
FBLIBIMIAPEL KadeapachIHbIH
accucrenti, PhD

’KapaTbUIBICTAaHy
npodeccop

I'ydoenko Makcum  AHapeeBud,
npenoaaBarTe/ib, MArUCTP XUMHHU

CTapIINi

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Kaporcoinolk cayammutivlk nezizoepi /Ocnoevl punancoeou pamomnocmu/Fundamentals of financial literacy

OKy makcamut / Yueonasa yenv/ Purpose

CTYICHTTEpAC KEeKEe Kap)KbIFa KATHICTHI IICHIIM
KaObUIIay KE31HAEC YTHIMIBI Kap)KbLIBIK MiHE3-
KYJIBIKTBI JIAMBITY, COHBIMEH KaTap IU(PIBIK
TEXHOJIOTHSUTAPABI KOJIAaHY apKbLIbI Kap)KBLIBIK
KBI3METTEP/Il TYTHIHYIIBLIAP PETIHAE OJIAPBIH
KYKBIKTaphl ~ MEH  MYJJICICPiH  KOprayra
OaiJIaHBICTBI  TIPOLIECTEPJI CBHIHU  TYPFBIIAH
Oaranay jkoHe Tanjay KaOiJIeTiH 1aMBbITy.

(dbopMupoBaHHe y O0YYaAIONIMXCS PAIMOHAIBHOTO
(MHAHCOBOrO  TOBEAEHUS  NOpU  IPUHATUU
pElIeHN, KaCaroIIMXCs JUYHBIX (UHAHCOB, a
TaK)K€ CIIOCOOHOCTH KPUTUYECKU OLEHUBATh U
AQHAJIM3UPOBATH IIPOLIECCHI, CBA3AHHBIE C 3AIUTON
UX IpaB MU UHTEPECOB B KayecTBe MOTpeOuTeneit
(PMHAHCOBBIX YCIIYT NMOCPEACTBOM HCIOIb30BaHUS
B TOM 4HCJIe IIU(PPOBBIX TEXHOIOTHA.

formation of students' rational financial behavior
when making decisions related to personal
finances, as well as the ability to critically
evaluate and analyze the processes related to the
protection of their rights and interests as
consumers of financial services through the use of
digital technologies.

Oxvimy namusiceci / Pezynomamut 00yuenun / Learning out comes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajnymbLiIap

- JKCKe JKOHE OTOACBHUIBIK Kap)Kbl CaJlaChIHIAFbI
Macesenep/Il menty YIIiH ajaFan OutiMaepl MeH
JNAFbUIapbIH  KOJJAaHyJa TaHBIMIBIK JKOHE

HIbIFApMAIIbUIBIK OacTaMaHbl KOPCETY; - XaJbIK

YILiH Kap>KbUIBIK TOYEKENJED MEH
OAHKPOTTBIKTBI ~ €CKEpe  OTBIPBIN,  JKEKe
Kap)KbIHBI €3 O€TiHIIe JKocmapyiail >KoHe

Oackapa OuTy; - KEKe KapKbIHbI OacKapyra,
KAp)KbUIBIK YHBIMJIApMEH BIHTBIMAKTACTBIKKA,
Kap)KBUTBIK TOyEKeNJepre *oHe T.0. KaThICTHI
OPTYPJIi Kap>KbUIBIK MoceJeNiepre KaTbICThl 03
MIKIPIHI3AL  TYXBIPpBIMIAY; -  Kap>KbUIBIK
MoceJeNiepliH ajaMfa ocepiH Tanjaid Oiny,
COHJai-aK oOJIapAbl  IIENTy YIIIH  THICTI
MEMIJIEKETTIK OpraHjaapra/Kopiapra xabapiaca
oury;

- OpTYpii Ke3JlepJeH aJbIHFAH KapKbUIbIK

IMocae ycnemHoro 3aBepuieHust Kypca
o0yyaromuecsi OyayT

- TpPOSBJSATH TO3HABATEIBHYIO M TBOPYECKYIO
WHUIUATHUBY B MMPUMCHCHUU MOJIYUYCHHBIX
3HaHUH ¥ yMEHUI A peleHus 3a1a4 B 001acTu
JIUYHBIX U CEMEIHBIX (UHAHCOB;

- YMETh CAMOCTOSITENIHO OCYILECTBIISATh
IIaHUPOBAHUC U YIIPABJICHUEC JIMYHBIMHA
(¢uHaHCaMU C yueToM (PMHAHCOBBIX PHUCKOB U
OaHKPOTCTBA /U HACETICHNUS,

- (opMynupoBaTb COOCTBEHHOE€ MHEHHE B
OTHOIICHUU PA3JINYHBIX (PUHAHCOBBIX MpoOJiEM
[0  YIPAaBIEHUIO JUYHBIMK  (puHAHCaMHU,
COTPYJIHUYECTBY C (UHAaHCOBBIMU

opraHu3anysMu, GUHAHCOBBIMHU PUCKaMHU U T.11.;

- yMETh aHAJIM3MPOBATH BIHSHHE (HUHAHCOBBIX
npobneM Ui 4eJaoBeKa, a Takxke oOpamarbes B
COOTBETCTBYIOIIHE rOCyTapCTBEHHBIE
oprasbl/poH/IbI U UX PELICHHUS;

After successful completion of the course,
students will

- to show cognitive and creative initiative in
applying the acquired knowledge and skills to
solve problems in the field of personal and family
finance;

- be able to independently carry out planning
and management of personal finances taking into
account financial risks and bankruptcy for the
population;

- to formulate their own opinion regarding
various financial problems on personal finance
management,  cooperation  with  financial
organizations, financial risks, etc.;

- be able to analyze the impact of financial
problems for the individual, and contact the
appropriate government agencies/funds to resolve
them;

- be able to interpret financial information
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aKmapaTThl TyciHaipe Oily, COHBIMEH KaTap
mikipai (ke3kapac), IoJeNIeMeHi (apryMeHT),
¢axTinepai axpipaTa Oiny;

- WHBECTHLUSUIBIK TOPTHENbII KAIBIITACTHIPY
Ke3iHJC TYBIHIAUTHIH TOyeKeaepAi Oaranay
JKOHE a3alTy;

- «KapXbpl MHPAMUAACHIHBIH»  OENTiIepiH
aHbIKTall OUTy >KOHE WHBECTULUSIIAY YIIIH
KKETTI Kypaiaap/abl TaHIal Outy.

- yMEThb  HWHTEPIPETHPOBATH  (PHUHAHCOBYIO
WHPOpPMAIIMIO, TIOJIYYCHHYIO W3  Pa3JIMYHBIX
HMCTOYHUKOB, a TaKXe pa3inyaTh MHEHHE (TOUKY
3peHHsI), TOKA3aTeIbCTBO (ApryMeHT), (PaKThI;

- OLIECHUBATh 1 MUHUMU3UPOBATh PUCKU,
BO3HUKAIOMINE TPU (OPMHUPOBAHUHT
MHBECTULIMOHHOTO MOPTQes;

- YMETh BBIABIISITH MPU3HAKU «(HUHAHCOBOU
NUPaMUABD U BIOMpPATh HEOOXOAUMBIN
UHCTPYMEHTapUi JJii MHBECTUPOBAHUSI.

obtained from various sources, as well as
distinguish between opinion (point of view),
evidence (argument), facts;

- assess and minimize the risks arising in the
formation of an investment portfolio;

- be able to identify the signs of a “financial
pyramid” and choose the necessary tools for
investment.

ckawa masmynst / Kpamxkoe codepicanue kypca/ Course summary

Kypcmuiy Kbt
KapxbLibik CayaTThUIBIKTBIH TYCIHIr,
MaKcaTTapbl MEH MiHJeTTepi. AKIa, ecen

alfpIpBICy XKoHE Tesemaep. JKeke KapiKbl: Kipic,
mbiFbic, OrojpkeT. CanblKTap JKOHE  JKEKe
TYJIFaJlapFa CallbIK cally. XaJIbIKKa OaHKTIK
KbI3MeT kepceTy. Cakranaplpy. Kapkel HapbIFbl
KOHE MHBECTULIMA Herizaepi. JKeke Kocimkepik
KOHE cTaprarl. Kexke TYJIFaapbIH
0aHKPOTTHIFBIL. JKeKke KapKbUIbIK KayllCI3/IIK.

[lonsatne, mwenu W  3amaud  (PUHAHCOBOM
IpaMOTHOCTH. JleHbIu, pacyeTbl U IUIATEXKU.
JInunble (UHAHCHL: JOXOMABI, PACXOJbI, OIODKET.
Hanoru u Hasnoroo6noxxeHue (U3NYECKUX JIMLL.
bankoBckue YCIYTH TSt HaCEeJICHMS.
CrpaxoBaHue. (PUHAHCOBBIE PBHIHKM U OCHOBBI
WHBECTHPOBAHMUSL. WupuBunyanpHOE
NPEeINPUHUMATENBCTBO M cTapTan. baHKpOTCTBO
(bu3MYECKUX JIUII.

JInunas ¢uHaHCOBasi 0€30MACHOCTb.

The concept, goals and objectives of financial
literacy. Money, settlements and payments.
Personal finances: income, expenses, budget.
Taxes and taxation of individuals. Banking
services for the population. Insurance. Financial
markets and basics of investing. Individual
entrepreneurship and startup. Bankruptcy of
individuals. Personal financial security.

bazoaprama scemexwici / Pykosooumens npocpammer/ Programmemanager

Kueuntaes C.M.

l'onynos B.B.

Godunov V.V.
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Komnvromepnix xumusn/ Komnvromepnasn xumus/ Computer Chemistry

OKy makcamut / Yueonan yenv/ Purpose

Komrerotepimik XUMHSTHBIH 3aMaHayu
MoceJenepi, 9AicTepi MeH OarbITTaphl, COHAAN-
aK XUMUS OoibIHIIA KOMITBFOTEPJTIK
Oarmapiamanapabl  Kypylda  KOJIJaHBLIATHIH
TEXHUKAJIBIK KYpaJlZap Typasibl TYCIHIK aJIbIHBI3.
bimim Oepyme JkoHE XHUMHUS CaJlACHIHIIAFBI
MIPAKTUKAJIBIK Maceeaepai HIemy /e
KOMITBIOTEPITIK TEXHOJOTHSUTAPABI KOJIJaHY IbIH
MIPAKTUKAJIBIK JIAFIbLIAPBIH AJIbIHBI3.

[Tonyunte MpeACTaBICHHE O COBPEMEHHBIX
npobiemMax,  MeToJaXx M HalpaBJICHHUIX
KOMITBIOTEPHOI XUMHUH, a TAKKe TEXHUYCCKHMH
cpeacrBamMu, HUCIHOJIB3YyEMbIMU IIpU CO3JaHUHU
KOMITBIOTEPHBIX IIPOrpaMMm 1o xuMu. [lonyuuts
HpaKTI/ILIGCKI/Iﬁ HaBBbIK HCIIOJIb30BaHUA
KOMITBIOTEPHBIX TEXHOJOTHH B 0Opa3oBaHHH U
IpU PEIICHUU IMPAKTUYECKUX 3a1ad B 00IacTu
XHUMHH.

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

Kyperbsl coTTi asikraranHaH KeiiH Ourim
aJyumbLiap:

1-okpITyHa ecenTey KOHE KBAHTTHIK XUMHUSHBIH
MaHbI3bl  (QaKTUIEpiH, TYKbIpbIMIaMalapblH,
MPUHITUITEP] MEH TEOPUSUTAPBIH KOJIaHY;
2-XUMHUSHBl ~ OKBITy/la ~ KOMIBIOTEp  MEH
OarmapiamMaltbIK JKacaKTaMaHbl KOJIJJAHBIHBI3;
3-JlaiibIa KOJIJaHOaJIbI Oarmapiamanap/ibl
naiinanana OTBIPHIIL, MOJIEKYJIAITBIK
KYPBUIBIMHBIH KBAaHTTBIK-XUMUSIIBIK
€CenTeyJiepiH OphIHAY;
4-]laiibiH KOJLIaHOAaJIBI
naiianasa OTBIPBHIII,

Oarmapiamanapbl
MOJIEKYJIATTBIK

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;

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes
Ilocsie ycnmemHoro 3aBepuieHHsI Kypca
o0yuarmuecs Oyayr:

1 - n§pumeHaTrs  BaxHeWmwMe  (PaxThl,
KOHIIETILIHH, N PUHIUIIBI u TEOpUH
BBIYMCIIUTEIIBHOM H KBAHTOBOM XUMHUH B
MpEeno/IaBaHuy,

2 - WCIOJB30BATh KOMIBIOTEP U MPOTPAMMHOE
o0ecrieyeHye B MpenoJjaBaHuy XUMUY;

3 - BBINOJHATh KBAHTOBO-XHMHUYECKHE PACUEThI
MOJIEKYJISIPHOM CTPYKTYpBI C HCIIOJIb30BAHHEM
TOTOBBIX MPUKIIAJHBIX IPOTPAMM;

4 - BBIMOJHATH KBAHTOBO-XUMHUECKUE PACUETHI
K0JIEOATENbHOTO M DJIEKTPOHHOTIO CIEKTPOB

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
guantum-chemical  calculations of the
vibrational and electronic spectra of the

KYPBUIBIMHBIH TepOeIMeli KOHE JJIEKTPOHIBIK | MOJEKYJSIPHOW CTPYKTYphl ¢ Mcmoib3oBanueM | Mmolecular — structure  using  ready-made
CIIEKTPJICPIHIH KBaHTTBHIK-XHUMUSUIBIK | TOTOBBIX MPUKIIAHBIX MPOTPAMM; applications;

ecernTeyJsepiH OpbIHaay; 5 — BomomHATh  pacuerhl  u3MeHeHus | 5 - knows the methods for calculating the
5-XUMHUSIIBIK PEaKlUsl HOTH)KECIHIE peareHTTep | MapaMeTpoB  peareHTOB B pesyibrare | change in the parameters of the reagents as a
napaMeTpiIepiHiH _ e3repyiH ecenTeyAi KoHE | XMMHUYECKOH peakiuu U pacuer | result of the chemical reaction and calculating
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TEPMOJIMHAMUKAIIBIK TapaMeTplieplli ecenTeyai
OpBIHIAY;
6-KBaHTTBHIK XUMUSIHBIH OpTYpJI onicTepiMeH

MOJICKYJIaJIap IbIH MOJICKYJIATBIK KOHE
TFEOMETPHSUIBIK ~ CHUMNATTaMallapblH  €CerTey
OIICTEMECIH XKY3ere achipy;

T-ecernireynep HeTi31H/Ie XUMUSLITBIK
KOCBUIBICTAP IbIH TEPMOIMHAMHKAITBIK
napamMeTpIIepiH OpHATHIHBI3.

8-ecemnreyiep HOTIKECIH e AJIbIHFaH

KOPBITBIH/IbI aKIAPATThI TAIJAY.

TEPMOJIMHAMUYECKUX MapaMeTPOB;
6 - oOcCymecTBISITh METOAMKY PpacyeToB
MOJICKYJISIPHBIX u F€OMETPUUYECKHUX
XapaKTEPUCTUK MOJIEKYJI pa3IMYHBIMU
METO/IaMH KBAHTOBOW XUMUHU;
7 — ycraHaBiIMBaThb TEPMOJUHAMHYECKHE
napamMeTpbl XMMHYECKUX COCAMHEHUN Ha
OCHOBE pacyeToB.
8 — AHanmu3upoBaTh MOIYYCHHYIO, B PE3yJIbTaTe
pacyeToB UTOrOBYIO HH(OPMALIUIO.

the thermodynamic parameters;

6 -uses the technique of calculating the
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.

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

beiopranukanbik xumus |

| Heoprammueckas xumus |

| Inorganic Chemistry |

Kypcmuiy kbickauwa mazmynst / Kpamxoe codepacanue kypca/ Course summary

"Komnbrorepiik XuMus'" MoHI XUMHSI CaJlachblHIa

ecenrey omicrepi MeH KOMITBIOTEPITIK
TEXHOJIOTUSIAp/bl  KOJJlaHyFa  OarbITTalFaH.
Kypc OapeichiHma  CTyA€HTTEp  KBAaHTTBIK
XUMHUSJIBIK ~ €CENTEeYJepAiH,  MOJIEKYIaJbIK
MOJICNBJICYIH, MOJIEKYJAIBIK JHHAMUKAHBIH
OPUHIUNOTEPI  MEH  ONICTepiH, COHJaif-ak
XUMUSIITBIK KyHenepIiH KYPBUTBIMBIH,

KAacHeTTepl MEH peaKIMsUIapblH Tajjaay YIIiH
OargapiaaMabIK nakeTTepIl KOJIJIaHy J1bl
yiipeneni. Kypc coHbIMEH Karap XUMHSIIBIK
MPOLIECTEPIl 3€PTTEY KOHE KOCBUIBICTAPIBIH
XUMUSJIBIK ~ KacuerTepiH  Ooikay  YIIiH
KOMITHIOTEPITIK MOJCIbICYI1 KOJIJTaHY bl
KAMTHU/IBI. OKpITY MOJIEKYJTAIIbIK
KYPBUTBIMIAP BT BU3yaJu3anusiay
OarmapiaManapbiMeH MPAKTHKAIBIK KYMBICTHI,
eCenTeyJiep IJKYPri3y[ai, ajJblHFaH JepeKTep/l

Jucrunnmna "KomnbrorepHas xumusg"
boxycupyercs Ha MPUMCHCHHUN
BBIYMCIIMTENIbHBIX METOJOB M KOMIIBIOTEPHBIX
TEXHOJIOTHI B obOnactu Xxumuu. B xome kypca
CTYJIEHTBl HW3Yy4aloT TMPUHLUUIB U METOMbI
KBaHTOBO-XUMHUYECKHUX pacyeTos,
MOJIEKYJISIPHOTO MOJIEIMPOBAaHMS, MOJIEKYJIIPHON
JTUHAMUKH, a TAK)K€ MPUMEHEHHE MPOrPaMMHBIX
MAaKeTOB JUIsl aHajdu3a CTPYKTYpbl, CBOWCTB U
peakuuil xumuyeckux cucreM. Kypc oxBareiBaer
TaKkKe HCIIOJIb30BaHUE KOMITbIOTEPHBIX
CUMYJSIIIUN I~ W3Y4YEHUS  XUMHUYECKHUX
IIPOLIECCOB M MPEACKAa3aHUs  XUMHYECKHX
cBOMcTB coenuHeHuil. OOydeHue BKIIOYAET B
ce0st MpaKTUYeCKyto paboTy ¢ MporpaMMamu st
BHU3yaJIN3al[uU MOJIEKYJISIPHBIX CTPYKTYP,
IIPOBEJIEHUE PpACUYETOB, AHAIU3 IOJYyYEHHBIX
JAHHBIX, ¥ TPUMEHEHHE BBIYUCIUTEIHHBIX

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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TangayJlbl JKOHE XUMUSJIBIK  3€pTTEyJiep/ie | METO/IOB B XUMHUUYECKHUX UCCIICTOBAHUSIX.
€CenTey QMIICTePiH KOJAAaHYIbl KAMTH/IBI.

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OpraHuKainbIK XMMHSIHBIH TEOPHSUIBIK Herisnepi | TeopeTuyeckne OCHOBBI opranmyeckoii xumun | Theoretical Bases of Organic Chemistry

bazoaphama scemexuici / Pykosooumenw npozpammut/ Programme manager

EpraaueBa .M., jxapatbuibicTany routbiMaapsl | ['yoenko Makceum  AnapeeBuu, crapmuii | Gubenko  Maxim  Andreevich,  Senior
kadenpaceHbIg npodeccop accuctenTi, PhD MpenoJaBaTellb, MAaruCTp XUMHUH Lecturer, Master of Chemistry
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Xumusansl oKkbimyoazel Komnstomepiix mexnonozusanapl Komnoromepuvie mexunonozuu 6 ooyuenuu xumuul Computer Technologies in Teaching

Chemistry

Oky makcamul / Yueonan yenv/ Purpose

CryneHrrepaui XUMUSTHBI OKBITYIa
KOJIJIAHBUIATBIH TEXHHUKAIBIK Kypajjap MEH
Oarmapnamanapisl  KOJNJAHYABIH  3aMaHayd
MOCeJIeNIepiMEeH, omicTepiMeH JKOHE
OarpITTapbIMEH TAHBICTHIPY. biimM Oepyre koHe
XUMUSI CaJTACBIHIAFBI TIPAKTHKAIBIK MACEIeNep i
HICHIYJIC  KOMITBIOTEPIIK  TEXHOJIOTHSIIAP]IbI
MIPAKTUKAJIBIK KOJIAHYFa JaibIHIAITY.

O3HaKOMHUTH CTYACHTOB C COBpPEMEHHBIMHA
HpOGJIeMaMI/I, METOJaMU u HaIlpaBJICHHUAMUA
IPUMEHCHUSA TEXHUYCCKHUX CPEACTB U IIPOIrpaMm,
HCIIOJIBb3YCMbIX npu O6y‘~I€HI/II/I XUMHH.
HO,Z[FOTOBI/ITB K MPAKTUYCCKOMY MHCIIOJIb30BAaHHUIO
KOMITBOTCPHBIX TEXHOJIOTHII B 06p3.30BaHI/II/I u
Ipu PCHICHHMU IIPAKTHYCCKHX 3aJda4 B obnacTu
XUMHU.

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 namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajlyumbliaap:

1. XUMHUSHBI OKBITYy/1a KOMITHFOTEPITIK
TEXHOJIOTHUSHEI KOJIJTaHY IbIH HeT13T1

NPUHIUNTEPIH TYCIHAIPIHI3.
2. XuMUATBIK KYObUIBICTap MEH IMpolecTepl

BU3yalIM3allMsulay — BU3yalIM3alMsiay  JKOHE
KOpCEeTy YIIIH OargapiiaMalblK KacaKTaMaHbI
KOJIJaHBIHBI3.

3. XuMmusSHBl  THUIMAIPEK  OKBITY  YLIIH

AJIEKTPOHABIK OKBITY MaTepHaJIapblH d3ipiey
MKOHE KOJI/IaHy.

4. XUMHSJIBIK TPOLIECTEp MEH peaxiHsapbl
MOJIETIb/ICY KOHE Tajijay YUIIH KOMIBIOTEPIIIK
MOJIENIBJICY Al KOJIaHBIHBI3.

5. XUMUSIHEI OKBITY KOHTEKCTIHIE
KOMIBIOTEPIIIK  OiliM  Oepy pecypcTapbIHBIH
THIMJIUTITI MEH camnachkiH Oaranay.

6. XUMHSIBIK SKCIEPUMEHTTEP XKYPri3y >KoHE

IMocne  ycmemHoro  3aBeplIeHHSsI Kypca
o0yuaruuecs Oyayr:
1. OOBACHSITE OCHOBHBIE TIPUHITUTIBI

WCTIOJB30BAHUSI KOMITBIOTEPHBIX TEXHOJOTUH B
00yYeHUH XUMUH.

2. IlpumensTh mporpaMMHOe oOOecCTeueHHe IS
BU3YyQJIN3allMi BU3yalU3allMM M JIEMOHCTpPALUH
XUMHWYECKHX SIBICHUH U IPOIIECCOB.

3. PazpabatbiBaTh U NPUMEHSATH 3JIEKTPOHHBIE
oOyuyarolue Marepuainsl s 6osee 3¢ HEeKTUBHOTO
00y4YeHUs XUMHUH.

4. TlpuMeHSTh KOMIBIOTEPHBIE CHMYIISIIUU JUIS
MOJICIMPOBAaHUSl M aHaju3a  XHMHYECKUX
MPOLECCOB M PEAKIIHIA.

5. OnenuBath 3PQPEKTUBHOCTH M  KAadyeCTBO
KOMIIBIOTEPHBIX 00pa30BaTENBHBIX PECYpCOB B
KOHTEKCTe 00yUeHHS XUMUH.

6. Mcnonp30BaTh BUPTyaJIbHBIE JTa00OpATOPHH LIS
MPOBEICHUS]  XUMHYECKUX  IKCHEPUMEHTOB H

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
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OJIApABIH HOTHIKEINIEPIH TaJlay YIIiH BUPTYaabl
3epTXaHajap/Ibl Mai aJaHbIHbI3.

7. XUMHATBIK 3€pTTEyJiep MEH JepeKTepi
Tangay/la KOMITBIOTEPIIIK MOJENbACY OMICTEPiH
KOJIJIaHBIHBI3.

8. Xumus camachlHAAFbl OUTIMII JKETLIAIpY
KOHE KEHEWTy VIIIH OHJAalH pecypcTapbl
naiagsaHbeIHbI3.

AQHAIM3UPOBATH UX PE3YJIbTATHI.
7. [IpumeHnaTh METO/IBI

aHaJM3a JaHHbIX.
8. Hcnons3oBath OHJIAaliH-peCcypCchl  JUIA
MPOJBUHYTOIO M3YYEHHs U PACIIUPEHHsI 3HAHUI B
00J1aCTH XMMHUH.

KOMIIBIOTCPHOI'O
MOZICIIMPOBAHUA B XUMHUYCCKUX HUCCIICAOBAHUAX U

and extension of knowledge in chemistry.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

beitopranmkansik xumusi |

‘ Heopranunueckast xumusi |

| Inorganic Chemistry |

Kypcmuiny kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

"X UMUSHBI OKBITY AaFbl KOMITBIOTEPITIK
TEXHOJIOTHSUIAp" TIOHI XUMHs OOWBIHIIA OLITIM
Ocepy TpoIleciHAe 3amMaHayd aKImapaTThIK
TEXHOJOTHSUIApAbl  KOJNJAHYAbl  KaMTHUJIBL.
CryneHTTep  XMMHUSIJIBIK  KYOBUIBICTapibI
BU3yallM3alsIIaY, AIIEKTPOHIbI OKY
MaTepHajIapblH  jKacay JKOHE BUPTYaJIbl
XUMHUSAIBIK 3KCIIEPUMEHTTEp JKYPri3y YIIiH
OaFjapmaMaliblk  JKacaKTaMaHbl  KOJIJaHy
Herizzepin yiipeHeni. Kypc coHbIMeH Kartap
XUMMSUIBIK ~ TIpOLIeCTepAl  Tajnjay — YUIH
KOMITBIOTEPIIIK MOJEJBJIEY MEH MOJEIbey
omicTepiH KonjaHyabl KaMTuabl. CTyaeHTTep
KOMITBIOTEPIIIK OuTiM Oepy pecypcTapbIHbIH
THIMIIITIH Oaranay JKoHE XUMHUSIHBI
TEPEHAETII OKBITY YIIIH OHJIAMH pecypcTap/bl
KOJIJaHy JaFAbUIapblH  JambITanbl.  OKBITY
XUMUSJIBIK ~ 3€pTTeyJiepe  KOMIIBIOTEPIIIK
TEXHOJIOTUSUIAPIBI TPAKTUKAIBIK KOJIaHYIbI
KaMTUIBl ~ KOHE  CTYIEHTTepAi  Kociou
KBI3METTE 3aMaHayH OuUTiM Oepy pecypcTapbiH

Juctummaa "KoMmnploTepHble TEXHOJOTUHU B
o0yuyeHHMM XUMMH" OXBaTbIBaeT IPUMEHEHHE
COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHI B
o0pa3oBaTeIbHOM  IIpollecceé IO  XUMHM.
CTyaeHTbl HU3y4alOT OCHOBBI HCIIOJIb30BAHUS
IPOrPaMMHOT0 oOecTiedeHHs sl BU3yalu3aliu
XUMHUYECKHUX SIBIIEHUH, CO3JaHMsI AJIEKTPOHHBIX
o0yyaromux  MaTepualioB U  NPOBEICHMS
BUPTYaJbHBIX XHMHUYECKUX SKCIEPUMEHTOB.
Kypc Takxe BkiIro4aeT B ceOsl MCIIOJIb30BaHHE
KOMIIBIOTEPHBIX ~ CUMYJISIIMH U METOJOB
MOJICIIMPOBAaHUS  JUId  aHallu3a XUMHYECKUX
npoueccoB. CTyneHThl pa3padaThIBalOT HaBBIKU
OLIEHKH  A(PQPEKTUBHOCTH  KOMIBbIOTEPHBIX
00pa3oBaTeNbHBIX PECYpCOB M IMPUMEHEHUS
OHJIAMH-PEeCypCOB Ml YIIyOJIEHHOTO M3yuYeHHS
xumun.  OOydeHue  BKIOYaeT B cedd
IIPAKTUYECKOE IPUMEHEHUE KOMIIBIOTEPHBIX
TEXHOJOTMIl B XHMHUYECKUX HCCIECJOBAHUSIX U
MOJTrOTABIUBACT CTYAEHTOB K 3(PPEKTUBHOMY
UCIIOJIb30BaHUIO COBPEMEHHBIX

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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TUIM/II aliiananyFa JailbIHaan bl

00pa3oBaTebHbIX pecypcoB B
npodeccCuoHaNBbHOM JesITEIbHOCTH.

Ilocmpexsusummepi / llocmpexsuszumot/ Postrequisites

OpraHuKaablK XUMHUSHBIH TEOPUSIIBIK HETi3/1epi ‘ Teopernyeckre OCHOBBI OPraHUYECKON XUMHHU

| Theoretical Bases of Organic Chemistry

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Epraauesa .M.,
FBUIBIMIAPHI kadeIpachIHbIH
accucrenTi, PhD

JKapaTblJIBICTAHY

npoceccop

I'ybenko Makcum  AHIpeeBHY,
MpenoaaBaTellb, MarucTp XUMHH

CTapIIHN

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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OpzanuKanvlK Xumusanotyy meopusanwvix ne2izoepi/ Teopemuueckue ocrnoswvl opzanuuecxkoii xumuu/ Theoretical Bases of Organic Chemistry

Oky maxcamul / Yueonas yenv/ Purpose

Crynentrepne OpraHukanbik XUMUS
3aHJBUIBIKTAphl  Typajibl — JKalIbl  TYCIHIK
KaJIBIITACTBIPY: OpTaHUKAJIbIK
MOJIEKYJIANapablH ~ KYPBUIBIMBI  (XUMHSIIBIK,
ANEKTPOHBI, KEHICTIKTIK), ap Typi
peaKUusUIapblH HEri3ri 3aHJBUIBIKTaphl MEH
MeXaHU3MAEPI, KOCBUIBICTAP/IbIH HETI3T1

KJIACTAPBIH ATy 9JIiCTEPI.

CdopmupoBath y CTyJIEHTOB 00IIee TMOHUMAaHUE

3aKOHOMEPHOCTEMH OpPraHUYECKOM XUMUH:
CTpOEHUE (xumuueckoe, ANEKTPOHHOE,
MPOCTPAHCTBEHHOE) OPraHMYECKUX  MOJEKYJ,
OCHOBHBIE = 3aKOHOMEPHOCTH U  MEXaHU3MBbI
NPOTEKaHUs  PA3IUYHBIX  TUIOB  pEaKUuH,
CIOCOOBI  TIOJIyYEHHUSI  OCHOBHBIX  KJIACCOB
COCIMHEHUH.

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.

OKvtmy nomuoiceci / Pezynomameut 00yuenus / Learning o

utcomes

Kypersr  corTi KediH OuriM
alTylsliap:

1-OpranukanblKk XUMUSHBIH TYKBIPBIMAAMAIBIK
KOHE TEOPUSJIBIK HEri3ziepi, OHbIH FhUIBIMAAP
MEH KYHIBUIBIKTApBIH JKAJIIbl JKYHeciHaeri
OpHBI, JaMy Tapuxbl MEH Ka3ipri >Karaaibl;
XUMUSIIBIK SKCTIIEPUMEHTTIH Kaylnci3 ik
TEXHUKAChl JKOHE OpT Kayilci3airi Heri3iHje
OKYy MaTepuaJiJiapblH 931pJey/ii )Ky3€ere achIpy;

2-XUMHSIIBIK  KYPBUIBIM TEOPHUSCBIH ayAapy;

ajgKTaraHHaH

XUMUSIITBIK 0alIaHbBICTBIH 3JIEKTPOHIBIK
TEOPUSCHI, KOMIPTEK aTOMBIHBIH
opOuTanpaapblH  OyJaHAACTBIPY  TEOPHUSCHI;

3JIEKTPOHABIK dCEpIIED;
3-Marepuanibl TYCIHIIpY Ke3iHAe HN30MEepHs

Typaepi, OpranukanbiK 3aTTap/IbIH
HOMEHKJIaTypackl, OpraHUKaJIbIK 3aTTap.IbIH
KIKTENyl, peakuMsuIapabIH HETI3T1

MeXaHU3MIepl TypaJibl OLTIMAL KOJAaHYy.
4-nipe3eHTalysl  Ke3iHAe KOCBUIBICTAPJBIH 3P

Mocae  ycmemHoro
odyuyawmmecs Oyayr:
1 — ocyuectBiATh pa3pabOTKy y4eOHBIX
MaTepualloB Ha OCHOBE KOHLIENTYaJbHbIX U
TEOPETUYECKHX OCHOB OPraHUYECKON XUMUH,
ee MecTa B 00lIell cucTeMe HayK U LIEHHOCTeH,

3aBeplIeHHs]  Kypca

HCTOPUU pa3BUTHSA i COBPEMEHHOTO
COCTOSIHUS; TEXHUKU 0e30ITacHOCTH
XUMUYECKOTO OKCIEPUMEHTa M  TOKapHOM
0e30IMacHOCTH;

2 — TpaHCTUpOBaTH TEOPUI0 XUMHYECKOTO
CTPOEHHUSI; DJIEKTPOHHYIO TEOPUI0 XUMHUYECKOU
CBS3M, TEOpUIO THOpUIAM3ALMK OpOUTAIICH

aToMma yriepo/ia; 3JeKTPOHHbIE P PEKTHI;
3- ITlpumeHATh TpU OOBSCHEHHH MarepHaia
3HaHHUA O BHJAX H30MEPUH, HOMEHKJIATYpBI

OpPraHU4YCCKUX BCIIIECTB, Knaccnquaunn
OPraHUYEeCKHUX BEUIECTB, OCHOBHBIE MEXAHU3MBI
peaKkuuii.

4 — KnaccubuiupoBarh MpH  H3JI0KEHHH

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
following scheme: homologous series,
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KJIachl OOMBIHIIIA HAKTBI MaTEepPHAIIBI Keyeci
cxeMa OOHBIHIIA JKIKTEHI3: T'OMOJIOTHSIIBIK
Karap, W30MepHs KOHE HOMEHKIATypa; aiy
omicTepl 3JEKTPOHIBIK KYPBUIBIM CHIHBIITHIH
HEri3rl OKUINEpIHIH: XHMHSUIBIK KacHeTTepi,

MaHBI3JIbI  OKUIIEpl  JKOHE  IPaKTHUKAJIBIK
MaHBI3EL
5-XUMUSIIBIK BIIBICTAPMEH JKOHE

XKaOJBIKTapMEH IKYMBIC ICTE€y JaFAbUIapbIH
ayJapy; XHUMHUSJIBIK PEAKTUBTEPMEH KYMBIC
icTey, 3epTXaHaNbIK OIlepalusIapAbl JKy3ere
aceIpy (aiinay, cyOnumanusinay,
xpomarorpadus; camaibl 3JEMEHTTIK Tajjaay
KYprizy KOHE OHbl HaKThl peakuusiap
HeTi3iHIe (YHKIMOHAIABIK TOIM KypaMbIHIA
aHBIKTAY; TOKIpUOEIEepIiH HOTHIKEJICPiH
TYCiHAIpY: QopMmylanap MeH TeHJEYJep
OolibIHIIA ecenTeyyep XKYPrizy; MPaKTUKAJIBIK
KYMBICTapIbIH HOTWKEIIEPiH cayaTTbl
pecimey.

6 - OKy MaTepualbIHBIH
OKYIUBLIAP IbIH opTYpIIL ic-opeKeTTepiH
YUBIMAACTBIPY YILIiH 3aMaHayH AKT
KoJIJaHapl, cabakrap/a >oHe cabaKTaH ThIC
cabakrap/ia OKYIIBUIAPIBIH YKBIMBIK, TOMTHIK
KOHE JKEKe 1C-opeKeTTepiH THIMAI YiecTipeni;
7-MaMaHABIK OOWBIHINA KOCIOM TEepMUHIEPI
(XMMUSITBIK TLJT) KOJIJIaHy, oJ1apibl
OpTaHUKAIBIK XUMHS OoMBIHIIIA OKY
MaTepuaibiH Oepy Ke3iHJe TUIM/II KOJIIaHy;
8-OKymIbUTapbIH ~ KEKe  epeKIIeTKTepiH
€CKepy, OKYIIbUIAPABIH OKY HOTHXKeJepiH

Ma3MyHBIH TaHJay,

(akTUUeCKUi MaTepual MO KaKIOMY KIacCy

COCTUHEHUN 1o cleayroen cXeMe:
TOMOJIOTHYECKUI psn, n30Mepus "
HOMEHKJIATypa; METOBI MOJTyYCHUS
3JIEKTPOHHOE CTpOEHUE OCHOBHBIX

IpeACTaBUTENICH Kacca: XMMUYECKHE CBOMCTB,
BaOXHEUIIME MPEJCTABUTEIN U TPAKTUYECKOE
3HAYEHHE.

5 — TpancnupoBaTh HaBBIKM OOpalICHHUS C
XMMHYECKOH TOCYy/Ioii W 000pyJOBaHHEM;
oOpamieHuss C XUMHYECKHMH DPEaKTUBAMH,
OCYLIECTBIIATH ~ JIADOPAaTOpPHBIE  OIepanuu
(neperonka, BO3IOHKa, xpomarorpadus;
MPOBOANTH Ka4EeCTBEHHBIN AJICMEHTHBIH aHAIIN3
1 00HApPYKUTh €Tr0 B COCTaBe (PyHKIMOHATBHOM
IpyIIBl HA OCHOBE CIEHU(PHYECKUX PEaKINH;
OOBSICHATh PE3yNIbTAaThl OMBITOB: TPOBOIUTH

pacuetbl 1o (QopMylaM U YpPaBHEHUSIM;
TPaMOTHO opopMIISATH pe3yabTaThl
MPAKTHYECKUX padoT.

6 — orOupare coaepkaHWe Yy4eOHOTO

MaTepuana, npuMmenser coppemenHble KT s
OpTaHU3allK Pa3IMYHBIX BUIOB JESITEIHLHOCTH
ydaumxcs, 3pPEeKTUBHO coueTaeT
KOJIJICKTHBHYIO, TPYTIIOBYIO u
WHAUBUIYAIbHYIO JIESATEIbHOCTh yUalllUXcs Ha
YpOKaxX ¥ BHEYPOUHBIX 3aHITHSX;

7 — mpUMEHATHh MpodeccCHOHANbHbIE TEPMUHBI
(XMMUYecKull  f3bIK) [0  CHEIHaIbHOCTH,
5G(PEKTUBHO MPUMEHATH UX TMpH [ojAaye
y4e0HOTO MaTepraia o OpraHunIecKoi XUMHUH;
8 — yuuTHIBaTh MHJMBHJyaJbHBIE OCOOCHHOCTHU

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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OpTYpAi TocimaepMeH OaranaylblH 3aMaHayH
TOCUIIEPIH KOJIJIaHy.

o0yyaromuxcsi, MNPUMEHSETh  COBPEMEHHBIC
MOJXO/Ibl K OLEHUBAHUIO PE3YJIbTaTOB 00yUECHUS
LIKOJIbHUKOB Pa3JIMYHBIMHU CPEACTBAMH.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

BeliopraHukanblk ~ XMMHSHBIH  TCOPHSUIBIK | Teopermyeckwme  OCHOBBI  Heopranmueckoi | Theoretical Bases of Inorganic Chemistry
Heri3aepi XHMUH
Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca/ Course summary

Taburu KOCBUIBICTAPIbIH kKekerereH | M3yuenume oraenbHbIXx rpymm  npupoasbix | Study of individual groups of natural
TOTTAPBIH, OJIapIbIH aHBIKTAMACHIH, | COCIWUHEHWH, BKJIIOYAas WX  OIpPEICICHHE, compounds, including their  definition,
KIKTETyiH, (H3MKAa-XUMISUIBIK KAaCHETTEPiH, | KiIacCH(HUKAIIHIO, dusuko-xumuueckue | classification, physicochemical properties,
COMKECTEHIpY, CamajblK »JKOHE CaHIBIK | CBOWCTBA, METO/IbI unentudukammu, | methods of identification, qualitative and
aHBIKTAy  OJiCTepiH  3epTrey.  Ocimmik Ka4eCTBEHHOTO u KOJIMYECTBEHHOTO quantitative  determination.  Methods  of
HIMKI3aThIH ~ TaljayJarbl  OMOJIOTHUSIJIBIK | ONpPEACICHHS. Metobt uccinenoBanus | research of biologically active substances in
OeiceHpai  3arrapAbl  3epTTEy  ojicTepi. | OHONOrMYeckH  akTHBHBIX  BemectB mpu | the analysis of plant raw materials. Brief
Ocimjik oneMiHeri KbICKallla CHITaTTaMachl, | aHaJM3e pacTUTENIbHOTO  Chipbs. Kpatkas | characterization, properties, distribution in the
KacweTTepi, Tapaiybl, AOPUIIK IIHMKIi3aTTaH | XapaKTepPHCTHKA, CBOMCTBa, pactpoctpanenue | plant world, methods of isolation of

OMOJIOTHSUTBIK ~ O€JICeHAl  KOCBUIBICTap bl
oKrraynay oictepi. TaOuru KOCBUTBICTAPABIH
JKEKEJIeTeH TOINTaphl OOWBIHINA TEOPHSITBIK
OiiM, OHBIH IIIIHAE OJapAbl aHBIKTAY,
KIKTEY, bu3UKa-XUMUSIIBIK ~ KacHeTTepi,
ColiKeCcTeHMIpy oficTepi, camalblK >KOHE
CaHJBIK AaHBIKTAy JKOHE T.0.  ©CIMIIK
NIMKI3aThIH Talnfay Ke3iHae OWOIOTUSITBIK
Oenmcenal  3aTTapAbl  3€pTTEY  OAICTEpIH
MEHTepY.

B PACTUTEIHLHOM MHpE, CIOCOOBI BBIICIECHUS
OMOJIOTUYECKA AaKTHUBHBIX COEOUHEHHH U3
JIEKapCTBEHHOTO CBIPbS. Teoperuueckue
3HaHUS MO OTIAEIBHBIM TpyHIaM MPUPOIHBIX
COCIMHEHUH, BKIIOYAas WX OIpeeiiCeHHE,
KJaccupUKaIuio, (bU3UKO-XUMHYECKHE
CBOMCTBA, METO/IEI uJeHTU(PHUKAIINH,
KaueCTBEHHOT0 M KOJMYECTBEHHOI'O OIpeje-
JeHus W T. A. OBiajgeHue METOJaMU
HCCIIETOBAHUS OMOJIOTHYECKH AKTHUBHBIX
BEIIECTB NP aHAJIU3€ PACTUTEIHHOTO CBHIPBAL.

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.

Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites

brnoxnmnsa, XUMUSIIBIK TEXHOJIOTHS

‘ brnoxnmusa, XuMudeckast TEXHOJIOTHS

| Biochemistry, Chemical technology

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programme manager

JapubaeBa CeBapa AHBapKbI3bl,
KApaTblJIbICTAHY FBIJIIBIMAAPbIHBIH MaI‘I/ICTpi, ara

JapubaeBa CeBapa AHBapKbI3bl, MATUCTP
€CTECTBEHHBIX HAYK, CTAPUIMI IPENOJaBATEIb

Daribayeva Sevara Anvarkyzy, master of

natural sciences, Senior Lecturer
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OKBITYIIbL

Opzanukanvlk Kocovlavicmapoviy xumuscol/ Xumus opzanuueckux coeounenuit/ Chemistry of Organic Compounds

OKy makcamut / Yueonan yenv/ Purpose

Jopinmik eCIMIIKTep/iH XUMUSIIBIK KYpaMbl,
OHOJIOTUSIIBIK Oeicenmi KOCBUTBICTaPIbI
AHBIKTAy OJICTEpl JKOHE OJapJIbIH aJamMra
(UBUKABIK - JJOTUKAIBIK dcepl Typasbl OUTIM
KAJIBIIITACTBIPY.

@opMUpOBaHME 3HAHUA O  XHUMHYECKOM
COCTaB€ JICKAPCTBEHHBIX PACTEHHM, METOJax
ONpeAeIeHUs OHOJIOrHYECKU aKTHUBHBIX
COCIMHCHUH © WX (PU3HO- JIOTHYECKOM
JICUCTBUM Ha YEJIOBEKA.

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

OKbimy

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJylmbLiap:

1. omemHiH TyTac O€WHECIH KaJbIITACTHIPY
MakcaTblHa  MEKTENl ~ XUMHUS  KYpPCBIHBIH
Ma3MYHBIH 3KOJOTHAMEH, (apMaKoJIOTHUSIMEH,
MeIULMHAMEH OailIaHbBICTBIPY YILiH
(UTOXUMUSHBIH TEOPHSIIBIK Heri37epiH
MEHIepreH/IIrH KOpCeTy;

2. (UTOXMMHUANBIK OUIIM MEH NPAKTHKAJIBIK
JaFbplIapIbl K9CI0M KbI3METTE JKOHE KYHJETIKTI
eMipJie KOJJAaHy;

3. eciMIIK ©HIMIEpIHIH (U3NKa-XUMUSIIBIK,
OMOXUMHUSIIBIK KOPCETKIIITEPiHIH ©3€KTI
Macesienepi OobIHIIA nalibIMaayIap OU1aIpy;

4. eciMAIK  OHIMJIEpIHIH  KOpCEeTKIIITepiH
(bu3NKa-XUMUSUIBIK KOHE OMOXMMUSUIBIK Talay
KaOABIKTapbIHBIH KYMBICHIH KAMTaMachI3 €Ty;

5. OuUTOXMMUS CallaChIHAAFBl WHHOBAIUSIIBIK
oMJIay bl KOPCETY;

6 MHHOBAITUSUIIBIK MPOIECTEP Il TAIIAY;

7. UHHOBALIMSUIBIK KBI3METTI XkKo0ajay jKoHe icke
achIpy OapbIChIHIA ©3apa 1C-KUMbLI JKacay;

8. MarepHaJAbIK OQJIEMHIH OpTYPJUIri MeH

Ilocsie ycnmemHoro 3aBepuieHHsI  Kypca
o0yuawmuecs Oyayr:

1. JIEMOHCTPHUPOBATH BIIAJICHUE
TEOPETUYECKUMU OCHOBaMHM (DUTOXUMMH JUIs
OCYIIECTBICHUS CBSI3U CoJiepKaHuUs
LIKOJIBHOTO  Kypca XUMHM C  DKOJOTHEH,
(dapmakonorue,  MEOUIMHOW B  LEJAX

(hopMUpoBaHHUs 11EJIOCTHOW KapTUHBI MUPA,

2. TPUMCHATh (PUTOXUMHYCCKHE 3HAHHS W
MPaKTUYECKHE YMEHHUS B MNPOPEeCcCHOHAIbHON
NeSITeIbHOCTH U B TIOBCETHEBHOM JKU3HH;

3. BBIpaXaTh CYXIEHUS II0 aKTyaJIbHBIM
npoOiemMam (U3UKO-XUMHYECKHUX,
OMOXMMMUYECKHX TIOKa3aTele pacTUTETbHON

MPOYKITUY;

4. oOecneunBarb paboTy oOOpymOBaHUs
(U3NKO-XUMHUYECKOTO M OMOXHMHYECKOTO
aHanu3a IoKa3aTesen pacTUTENBHOU
IPOIYKLUH;

o. JIEMOHCTPHUPOBATH MHHOBAIOHHOE

MBIIIJICHHE B 00JIaCTH (PUTOXUMHUH;
6 aHaTM3UPOBATh HHOBAIIMOHHBIC TIPOIECCHI;
7. B3aUMOJEUCTBOBATH B XO0JIE

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
implementation of innovative activities;
8. convey correct ideas about the diversity and
complexity of the material world, directions of

and
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Kypaeniniri, ®uroxumust OarbITTapbl TYpajbl
IYPBIC USSP KETKi3Y.

IMPOCKTUPOBAHUA

u

MHHOBALIMOHHOM JEATEIIBHOCTH;

8. mepenaBarh INpaBUJIbHBIE IPEACTABICHUS O
MHOro0o0pasuy U CJIOXKHOCTH MaTepHaIbHOIo
MUPa, HAIPaBJICHHUIX (PUTOXUMUU.

peanu3anuu

phytochemistry.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

beliopraHukanblKk ~ XUMHSIHBIH  TCOPHSUIBIK
Heri3aepi

TeopeTnueckue
XUMHUHI

OCHOBBI

HEOPraHUYeCcKOoi

Theoretical Bases of Inorganic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

OpranukaiblK 3aTTapsl 3epTTey aaictepi. JKeke
3aTTapAbl  OKmIayynay omictepi. XUMHSIIBIK

0aliTaHbICTBIH AEKTPOHIBIK TEOPHSICHI.
OpraHuKanblK  peakIusuIapAblH ~ KIKTENyi.
Ankanmap (tmexTi KOMIpCYTEKTED,
napaduHaep). Ankenuep (aTHIIEeH
KOMIpCYTeKTepi, oneduHaep). AnkunazIep

(ametmyien  keMipcyTekTepi).  AJKaHIAPIbIH
FajoreHIiK TybIHIbUIAPEL. Ankanommap (0ip
aToMapl cruptTep). EKI JKOHE YII aTOMIbI
cuptrep Tuocnuprrep. AnugaTTbl KaTapaarbl
aMHHIEp.  ANBAETHATED MEH  KETOHJap.

Monoxap6oH KBIIIKBIIIAPBIL. KapOon | kucnotel. IIponsBoaHble KapOOHOBBIX KHCIOT.
KBIIIKBUIIaPbIHBIH TYBIHJBLIAPHI. | DIEeMEHTOPraHMUYEeCKUE COeINHEHUSI.
OpraHoaaeMeHTTep.

Croco0Osn1

napaduHsI).
yIJIEBOIOPOIBI,
(arreTHICHOBBIE

I"amorenonpoun3BoaHbIE
(omHOAaTOMHBIE CcIUPTHI). JIByX- U TpeXxaTOMHbIE
cnupThl TuocnupThl. AMHHBI anu(aTHYECKOro
psana. Anpnerusbl U KeToHbl. MOHOKapOOHOBBIE

Meroabl M3y4deHHs] OPraHUYECKOrO BEILIECTBA.
MHUBUAYaJIbHbBIX
BELIECTB. OJIEKTPOHHAsI TEOPHUsS XUMHUYECKOU
csi3u. Kimaccudukanusi opraHmuecKuxX peakiui.
AnKaHbl (mpenenbHBIC

BBIACIICHUA

AJIKEeHBI

oJiepuHBI).
YTJIEBOJIOPOJIBI).
AJKaHOJIBI

YTIIEBOJIOPOIbI,
(3TeNeHOBBIC

AJIKaHOB.

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 / llocmpexsuszumot/ Postrequisites

buoxumns, XuMHUSIIBIK TEXHOJIOT U

‘ EI/IOXI/IMI/IH, XuMu4decKas TEXHOJIOTHS

\ Biochemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumens npozpammost/ Programme manager

JdapubaeBa CeBapa AHBapKbI3bI,
’KapaTbUIbICTaHy FBUIBIMJAPBIHBIH MarucTpi, ara
OKBITYIIBL

JdapubdaeBa CeBapa AHBapKbI3bl, MarNCTP
€CTECTBEHHBIX HayK, CTApIINH NIPEnoJaBaTellb

Daribayeva Sevara Anvarkyzy, master of
natural sciences, Senior Lecturer
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3. 3 Kypc cTy/leHTTepiHe apHAJIFaH 3JIeKTHBTIK NMHAep / DJIeKTHBHbIE TUCUMILTHHBI U1 cTyaeHToB 3 Kypca Elective courses for 3rd year

students

Xumusnoazel Kypoenenoipineen ecenmepl Xumus ¢ ycinoxcnennvix 3adauax/ Chemistry in Complicated Tasks

Oky maxcamul / Yueonan yenv/ Purpose

Xumust OOWBIHINIA YITUTIK TarceklpMagap MEH

OBnazners METOAMKON NpPErnoAaBaHMsl PELICHUs

Master the methods of teaching solving

OocekenecTik  MIHAETTEPAI INEIIyAl  OKBITY | THIIOBBIX 3aJaHHil M COpeBHOBATeNbHBIX 3axad | standard tasks and competitive problems in
O/IICTEMECIH MEHIepY. 110 XUMUH. chemistry.

Oxbrmy namuorceci / Pesynemamut 00yuenus / Learning outcomes
Kypcerbl carri askraranHaH keiiin Outim | [Tocie  ycmemHoro  3aBepmieHusi  Kypca | Upon successful completion of the course,
aJyumbLiap: odyuaromuecst OyayT: students will:
1-opra MEKTEITiH JKaHa cranaaptthl | 1 — [IpUMEHATh METOAUKY MPENOIaBaHUSI 1 - Apply the methodology of teaching typical
OarapiamanapbsiHa colikec THUITIK | TUIIOBBIX 33J1aHUI B COOTBETCTBHH C HOBBIMH tasks in accordance with the new standard

TaTChIPMaIap/ibl OKBITY 9JIICTEMECIH KOJIJIaHy,
2-XUMHSHBIH ~ Heriri  Oemimuaepi  OoMbIHIIA
OpPTYpJli KYpPIENUIIKTETl ecenTepiai IIeNTy iH
o/liCTEMEINIK 9/IICTEPIH KOJIIaHY;

3-0NIMMITHATATBIK ecenrtepai HICTIy A1 H
OMICTEMEITIK TOCIIIEPIH KOJIIaHY;
4-TeopUANBIK JKOHE KOJJaHOANbl CHMIATTaFrbl

KYp/enl MIbIFapMallbUIbIK MIHAETTEP 1 LIeIy;
S-KypAemnimiri JKOFapbl ecenrep MEH
KATTBIFYJapAbIH MICUITy OapbhICBIH CXEMaJIbIK,
rpaduKanblK  KJIACCHKAJBIK  KypallJapMeH,
conpaii-ak JIK xonmany apkeuibl OeliHeney;
6-airy ozicTepi MEH XHMUSUIIBIK KacHeTTepi MeH

HEri3rli XUMMSUIBIK D3JEMEHTTepl, KapamaiibiM
KOHE  Kypaeni — OelopraHuKaiblK — 3arTap
OolbIHIIA OYpbIH  3€pPTTEIr€H  TEOPUSUIBIK

MaTrepuaiibl aysapy;
7-aHBIKTAMAJIBIK KOHE FBUIBIMU OeOHeTTep/Il
MaiTaJIaxy;

CTaHJIapTHBIMU MPOTrpaMMaMH CPEAHEN IIKOJIbI;
2 - llpuMeHATP METOJWYECKUE TPHUEMBI
peuieHus 3a1ad  pa3’IuyHOM CJIOKHOCTH 10
OCHOBHBIM pa3jieliaM XUMUH;

3 - IlpuMeHSTh METOAMYECKUMHU MPHUEMBI

pelIeHUs OJIMMITHAIHBIX 337144,

4 - Pemarb CIOXHBIE TBOpYECKHE 3aJayu

TEOPETUYECKOTO U MPUKIAJTHOTO XapaKTepa;

5 — MUzobpaxarh xoi peuieHUs 3amad |
yIpaKHEHUN MOBBIIIEHHON CII0KHOCTH

CXEMAaTUYeCKH, TpapuuecKd KIaCCHYECKUMHU
CpEACTBAMHU, a TaKxKe C ucnoiab3oBanuem l1K;

6 - TpaHCAMpOBaTH paHee  U3YYCHBIH

TEOPETUYECKUA  Marepuall Mo  METOoJaM
MOJIYyYEHUsI M XUMHUYECKHE CBOICTBAM U
OCHOBHBIX XUMUYECKUX DJIEMEHTOB, MMPOCTHIX 1
CJIO’KHBIX HEOPTAHMYECKUX BEIIECTB;

7 - WCIOJB30BaTh CIPABOYHYI) U HAYYHYIO

JUTEPATYpY;

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
techniques of solving competitive chemical
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8-OKbITyla KOHKYPCTBIK XMMUSUIBIK ecentepai | 8 - wucmonp3oBaTh B 0OyueHHHM 3HaHue | problems;
MIENIyIH ~ KapanmahblM  TocUIAepiH  Ouryxi AJIEeMEHTaPHBIX MIPUEMOB perieHus
naiianany; KOHKYPCHBIX XMMHUYECKHX 3a/1a4;

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

beitopranukanbik xumus I

‘ Heoprannueckas xumus |

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

"Kypneni wmingerrepaeri Xumus" XUMUSIIBIK
Oimim Oepyeri MaHbI3IbI TOHAEPAIH Oipi OOJIBIIT
TaOBLIA/IbI )KOHE OKBITY 9/1ICTEMECIHIE MAHBI3/IbI
OpBIH aJIaJbl, XUMUSHBI TEPEHIPEK KOHE TOJBIK
3epTTey]l KaMTaMachl3 eTelll, alFaH OuUTiMIepiH
03 OeTiHIe KOJNJIaHy JAaFIbUIapblH JTaMbITAIIbI.
Oxymibutap MiHAETTEpAl IIENly MPOLECiHIe
eHOCKKOPIIBIKKA, MaKCaTTBUIBIKKA TopOueneiii,
KayarKepIIliK ce3iMiH, TaOaHIBUIBIKTBI, ajFa
KOWBUIFAH MaKCaTKa JKeTyAe TaOaHIbUIBIKTHI
nambITaabl. Mocenenepai 1iemry OapbIChIHAA
CTYINSHTTEPAIH  JYHUETAaHBIMBIH  JaMBITyFa
MYMKIHIIK ~ OepeTiH  TaOuFaTThlH  OipJiriH
KOPCETETIH TMoHapallblK OaillaHpicTap XKy3ere
aceipbiianbl. "Kypaem minpertepaeri Xumus"
13/1ey JKaFgaitapblH YHBIMAACTBIPY/1a, COHJIAM-
aK OumiMIl Tekcepy >kKoHEe OekiTy NpolLeciH
JKYy3ere achIpy/ia MaHbBI3IbI POJT aTKAPAIbI.
"Kypaeni ecentepaeri Xumus'" - 6yJ1 TEOPHUSIIBIK
MaTepuasibl KYIITI urepyaeri 0ipaikrepaid 6ipi
00bIT TaOBUTATHIH TOH. Ic-opekeTTe Teopusiap
M€EH 3aHJIap KaJBITacaisl, epexernep,
dbopMynamap ecTe cakTalangbl, XUMHSIIBIK
TEHJICYJIep )Kacasabl.

«XuMHs B YCIOXXHECHHBIX 3aJadaxy SBJIACTCA
OI[HOfl N3 BaXHBIX AUCHUIINIMH B XHMHUYCCKOM
O6pa30BaHI/II/I K 3aHUMarOT BaXHOC MCECTO B

METOJIMKEe O0ydeHHs, oOecneunBalOT Ooee
ryOOKoe M TOJIHOE  HM3Y4YCHHE  XUMHH,
paBBI/IBaIOT HaBBIKHN CaMOCTOSTCIIBHOTO
MIPUMEHEHHS TTONy4YeHHBIX 3HaHWi. CTyAEeHTHI B
MpoIecce  pemieHUs  3a1ad  BOCIHTHIBAIOT
TpyAOIIO0UE, TENeyCTPEMICHHOCTh, Pa3BUBAOT
LI}/BCTBO OTBE€TCTBCHHOCTH, ynOpCTBO,

HAacTOMYHUBOCTh B JOCTHXKCHHUH IIOCTABIICHHOM
uenu. B mporecce pemenus 3a1ad peaau3yrTes
MEXIUCIUIIMHAPHBIE CBSI3HU, IIOKa3bIBAIOLINE
€IMHCTBO TPHUPOJBI, UYTO IO3BOJSET PA3BUBATH
MHPOBO33PEHUE CTYACHTOB. «Xumus B
YCIOKHEHHBIX 3a7ja4ax» UTPAOT BaXKHYIO POJIb B
OpraHu3alMu IMOMCKOBBIX CUTYyallUi, a TaKXKe B
OCYIIIECTBJICHUU Tpolecca BepUPUKAIUU U
3aKpEIUICHUS 3HAaHUU.

«XUMHSI B YCIOXKHEHHBIX 3aJadax» - I3TO
JUCLMIUIMHA, KOTOpas SBIKAETCS OIJHUM U3
3BEHbEB B CHJIIBHOM YCBOECHHH TEOPETHYECKOIO
Marepuaa. B JIEeUCTBUU MPOUCXOAUT
(dhopmMupoBaHUE TEOPU U 3aKOHOB, 3aIIOMUHAHNE
mpaBmwi, (QOpPMYJ, COCTAaBIEHHUE XUMHYECKHX
YpaBHEHUH.

"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.
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Hocmpexsusummepi / [locmpexsuszumal/ Postrequisites

(bU3HKAIBIK XUMUS, XUMHSIBIK TEXHOJIOTHS | busmyeckas XUMHsL, XUMHYECKas TEXHOIOT S | physical chemistry, chemical technology
bazoapnama sicemexuici / Pykosooumens npozpammut/ Programme manager
Jlapu6aena CeBapa AnBapksbibl, | ['yoenko Makcum  AnjapeeBud, crapmuii | Gubenko  Maxim  Andreevich,  Senior
)KapaThUIBICTAHY FHUIBIMIAPBIHBIH MAaruCTpi, ara | IIPernoJaBarellb, MAIUCTP XUMUU Lecturer, Master of Chemistry
OKBITYHIbI
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Xumusnoan 0apvinovl 6ananapmen xcymoic icmey adicmemecil Memoouka pabomot ¢ odapennvimu demomu no xumuul/ Methods of Work with

Gifted Children in Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

AKBUI-OM  OpEeKeTiHIH KapamalbIM JicTepiH
MEHIepY, XUMHUS MACEJICJIEPiH HIEUIyTre KaThICThI
IIBIFaPMAIIBUIBIK OWJIAYAbI TAMBITY

OsBnagers 3JIEMEHTapPHBIMU pueMaMu
YMCTBEHHOH JI€ATEIbHOCTH, PA3BUTh TBOPYECKOE
MBIIUICHHE MTPUMEHUTEIBHO K PELICHUIO 3aaad
110 XUMUHU

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

Okbimy

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes

Kyperbsl coTTi asikraranHaH KeMiH Olrim
aJylmbLiap:

1. Kom xeriMai Tinai KoJgaHa OTBIPHIIL,
XUMUSJIBIK ~ KYOBIIBICTApD MEH IPOLECTEPiH
epeKIIeNiKTePiH TYCIHIIPIHI3: JapbIH/IbI
Oanmamapra oJapIbplH TYCIHY JCHIeHiH eckepe
OTBIPBIT, KYPAEi XUMUSUIBIK YFBIMIAPAbl HAKTHI
’KOHE KOJI )KETIM/I1 TYpAe TYCIHAIPIHI3.

2. OKy MarepuaiblH JapbIHJbl OKYLIbLIApbIH
KEeKe KKETTUTIKTEpl MEH JeHreiine OediMmuaey

YIIiH capajlaHFaH OKBITY oicTepiH
KOJIIaHbIHBI3.

3. JlapbIHIBl OKYIIBUIAPJABIH ILIBIFAPMAIIBLIBIK
OlJ1aybIH BIHTAJIAHJBIPY XUMUSIIBIK

Macemenep/l Menry YIiIiH e37epiHiH odICTEMETIK
a3ipieMenepiH KoJIJaHy.

4. KpI3bIKTBI JKOHE HMHTEPAKTHUBTI XUMUS
ca0akTapblH Kypy YIUIH WHHOBaIlMSUIBIK O171iM
0epy TEXHOJIOTHUSIIAPBIH KOJIIaHbIHbI3.

IMocae  ycmemHoro
o0yuawmuecs Oyayr:
1.  OOBACHATP OCOOCHHOCTH  XHUMHYECKHX
SBJICHUH M TPOLIECCOB C MHCIOJIb30BaHUEM
JOCTYITHOTO  sI3BIKA. YETKO W JOCTYITHO
OOBSICHATh CIIOKHBIE XUMHUECKUE KOHILENLUU
OJTapEHHBIM JIeTSIM, YYUTHIBas HX YPOBEHb
MTOHUMAaHHMS.

2. llpumensars muddepeHInpOBaHHBIE METOIBI
o0yuyeHMs, 4YTOOBI aAJaNTUPOBaTh  Y4EeOHBIN
MaTepuall K WHAWBHIYaTbHBIM MOTPEOHOCTSIM U
YPOBHIO OIaPEHHBIX YYEHHUKOB.

3. CTUMyIHpOBATh TBOPUECKOE MBIIIIICHHE
OJITapE€HHBIX YUEHUKOB UCIOJIb3YsI COOCTBEHHbIE
METOAMYECKUE Pa3padOTKU IJIsl PEIICHUN
XMMHUYECKHX 3a/1a4.

4. [TpumeHsSTH WHHOBAIOHHBIE
oOpa3oBaTeNbHble TEXHOJOTHH JUIS CO3JaHUsS
VBJIEKATEIBHBIX W WHTEPAKTHBHBIX YPOKOB TIO

3aBepleHHsl  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.

5. op JapbIHIBI OKYIIBIHBIH | XUMHH. 6. Organize and conduct complex laboratory
KBI3BIFYIIBUTBIKTAPbl MCH IaWbIHIBIK JcHrewine | 5. PaspabareiBaTh MHAMBHAyaIM3MpPOBaHHBIC | eXperiments, developing gifted students'
colikec KeJIeTiH Keke o1TiM Oepy | oOpa3oBaTesbHbIE nporpammel, | practical chemistry skills.
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OarmapiaManapbeiH 93ipiey.

6. JapbiHabt OKYIIBUIAP IbIH XUMUS
CaJIaChIHJIAFhl  TPAKTHKAIBIK  JaFIbLIapbIH
JaMbITa  OTBIPBIN,  KypAeli  3epTXaHajbIK
IKCIIEPUMEHTTEPII YUBIMIACTHIPY KOHE
KYprizy.

7. Op IapbIHABI OKYIILIHBIH TATAHTHIH Oaraiay
KOHE XUMUSIIBIK KaOIJIeTTepiH JaMBbITY.

8. Jlapbia bt Oananapaarbl XUMUS
caJlachIHJIaFbl OUTIM MEH JaFabuIapAbl Oaranay
YIIiH  jkobajmay  JKYMBICTapbl,  3€pTTey
MIHJETTepl  CHSKTHI  3amMaHayu  Oaranay
QIiCTePiH KOJITAaHBIHBI3.

COOTBETCTBYIOIIME HHTEpECaM M  YPOBHIO
MOATOTOBKH KaXKJIOT'O OJAPEHHOT0 YUCHHKA.

6. OpraHu3oBbIBaTh W MPOBOJUTH CIOXKHBIC
J1abopaToOpHbBIC IKCIICPUMEHTBHI, pas3BuBas
MPAKTUYECKUE HABBIKM OJIAPEHHBIX YUYECHUKOB B
00/1aCTH XMMHH.

7. O1ieHUBAaTh TAJIAHTHI U Pa3BUBATh XUMUYECKUE
CIOCOOHOCTH Ka)KJI0TO OJJapEHHOT0 YUCHHKA.

8. [IpumenaTsb COBPEMEHHBIC METO/IbI
OIICHUBAaHUs, HANpPUMEpP, TNPOSKTHBIX padoT,
HCCICIOBATCILCKUX 3a/ad, JJIS OLCHKU 3HAaHWI
U HaBBIKOB B O0JIACTH XUMHUHU Y OJapEHHBIX
JICTCH.

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 / Illpepexeuzumot / Prerequisites

beitopranukanbsik xumus I

‘ Heoprannueckas xumus I

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

"Xumuss  OoibIHIIA  AapbIHABI  OanamapMeH
KYMBIC icTey oxicTeMeci" MoHI CTyAEHTTepre
XMMHSl CaJlaChIH/AFbl TaJaHTThl OKYLIBUIAPMEH
TUIMJ1 JKYMBIC ICTEY YIIIH KaXXeTTl OUIIM MeH
narabulapael - yeelHaael.  Kypc  GapbicbiHaa
capajaHfaH OKbITY/IbIH 3aMaHayH 9J/licTepl *KoHE
JapbIHAB OananapAblH KaXeTTUTIKTepiHe OKY
MaTepuaIbiH oeiiimzey Tocuepi
KapacTelpbliagpl.  OKBITYyIIBUIAD  JapbIH]bI
OKYIIBUTIAp/Ia MOTUBAIIUSTHBIH, HIBIFAPMAIIbLIBIK
KaOUIeTTepiH JAaMBITYIbIH KOHE XMUMMSAFa JIETeH
KBI3BIFYIITBUTBIKTHI apTTHIPY/IBIH apHaiibl
onmicrepin yipeneni. Kypc conbiMeH KaTap
TapbeIHABl OananapIblH XUMUS CalaChIHAAFbI
oNleyeTiH THIMJII allyFa MYMKIHIIK OepeTiH
3aMaHayu  OuriM  O6epy  TeXHOJOTHsUIapblHA

Jucuumnnuza "Mertoanka paboThl ¢ 01apeHHBIMU
NETbMH TI0 XUMHUH'" MPENOCTaBISET CTyAECHTaM
3HAHUS W  HaBBIKM, HEOOXOAWMBIE s
s¢pdexTuBHONM  pabOTBl €  TAJIAHTIUBBIMHU
y4eHHKaMH B oOiacTé XumuH. B xome kypca
paccMmaTpuBaroTCs COBpPEMEHHBIE METOIBI
nudhepeHIIMPOBAHHOTO 00YYEHUS U MOAXObI K
ajanrtanuu y4eOHOTo MaTepuaia noJt
noTpeOHOCTH ofjapeHHbIX AeTel. [IpenonaBarenn

M3y4YaloT CHEeIUaIbHbIE METOJIbl MOTHBAIIWH,
pa3BUTHUS  TBOPYECKHX  CIIOCOOHOCTEH U
CTUMYJIMPDOBAaHUSI ~ MHTEpeca K XUMUHA Y

OJIapEHHBIX Y4eHHKOB. Kypc Takke BKIIOYAET B
cebsi 0030p COBpPEMEHHBIX 00pa30BATEIHHBIX
TEXHOJIOTHH, MTO3BOJISTIOIINX s dexTuBHO
PACKPBIBATE MOTCHOMWAT OJAPCHHBIX )IeTefI B

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 application of techniques and the
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IOy A6l KAaMTHIBI. OKBITYIBIH MaHBI3IbI OOiri
olicTeMeNiepli NPAKTHKAIBIK KOJJIAHy JKOHE
XUMUSUTBIK TATAHTTAPAbIH JaMYybIH KOJIAAY YIIiH
Keke Ourim  Oepy OarmapiamaliapelH  KYpPY
0OJIBIIT TAOBLIAIBI.

obmacTh XuUMHU. BaxkHOW 4dacThio 0O0ydeHUs
SBIISIETCS] IPAKTHYECKOE NPUMEHEHHE METOANK H
CO3/laHME WHIMBUAYAIBHBIX 00pa30BaTEIbHBIX
porpaMmm TSt HOJJICPKKH pa3BUTHUA
XMMHUYECKHX TAJAHTOB.

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

Iocmpexeusummepi / Ilocmpexsusumwt/ Postrequisites

CDI/ISI/IKaJ'IBIK XUMMHA, XUMHUAJIBIK TCXHOJIOTHA

‘ (bl/ISI/ILIeCKaH XUMM, XUMHYCCKAasA TCXHOJIOTI'UA

| physical chemistry, chemical technology

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

JapubaeBa CeBapa AHBapKbI3bI,
KApaTBUIBICTAHy FBUIBIMIAPBIHBIH MAarucrpi, ara
OKBITYIITBI

I'yoenko Makcum AHapeeBHY,
npenoaaBarTesib, MATUCTP XUMHHU

cTapmmii

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Op2anuKkaivlK MONEKYAANapOblH, PYHKUUOHATIObL MYybIHObLIAPbL XUumusacoll Xumus (pyHKUUOHATbHBIX NPOU3BOOHBIX OP2AHUUECKUX MoK/
Chemistry of Functional Derivatives of Organic Molecules

OKy makcamut / Yueonan yenv/ Purpose

Kemipcynap,  MoHOcaxapuarep,  aaHIHKIII
KeMipcyTekTep, Oipkarap OeH30I
KOMIPCYTEKTEpl, OTTErl »XoHE KypaMbIHIa a30T
oap OpTaHHUKAJIBIK KOCBUIBICTAp,
KOHJIeHCalussIaHOaraH OCH30JI caKkuHaIapbl Oap
KOIl SAPOJIBI XOII WICTI KOCBUIBICTAp, COHJAH -
aK TeTePOLUKIIILD.

HSyLII/ITB KJ'IaCCI/I(i)I/IKaI_[I/IIO, XUMHWYECCKUEC
CBOﬁCTBa, METOJbI MOJIyYCHUA YIJICBOJAOB,
MOHOCaxapuaosB, AN UKIINYCCKUC

yIJIEBOAOPOABI, YIIEBOAOPOABI psina OeHsoda,

KUCJIOpoA- M a30TCOACPIKAIIUC OPraHUYCCKHC
COCAUHCHUEC, MHOTI'OAACPHBIC aAPOMATHUUYCCKUC
COCANHCHUA C HCKOHACHCHUPOBAHHBIMU

OCH30JILHBIMU KOJIbIIaMH, d TAKXEC I'CTCPOIMKIIbI.

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 / Pezynomamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
aJlymbLiap
1-XUMHSIHBI ~ OKBITY MPOLECIHAEC XHUMHUSIIBIK
3aHJIap/ibl, TeopusiIap/bl, XUMUSITBIK
KYObUIBICTAp/bl, TaOWFaT TME€H TEXHUKAJAFbl
MpoIIeCTeP/Il ayaapy;

2-FbUIBIMUA  JKOHE MPAKTUKAJBIK Mocesenepl
mienry  yonH ~— caWTTapMeH,  KOMIIbIOTEPJIiK
OarapiamaiapMeH JXYMBIC iCTey HaFAbUIapblH
Maii1ajiany;

3-XUMHSAIBIK TEHJAEYJIep MEH ecenTepil MIemry
YIIIH HETI3r1 Teopusulapibl, XUMHUS 3aHIapblH,
Tipi  Kacymlajap  MEH  OpraHu3MIepAiH
XUMUSITBIK KYPaMBbIH KOJIJIaHy;

A-FRITBIMU JKOHE KOCIOM Mocenenepi ety
YIIiH MUKPOCKONHSIIBIK TEXHUKAHBI aHBIKTAY,
3epTXaHaJbIK cabakTap MEH 3epTTeylepaiH
HOTWDKEJICPIH Talaiabl KoHe Oaranaiiipl;

S5-KaHa MarepHalgapAbl  JKacay TOCULIEpiH

IMocae  ycmemHoro
o0yyaromuecsi OyayT
1 - TpancoupoBaTb XHMHUYECKHE 3aKOHBI,
TCOpHUHU, XUMHUYCCKUC ABJICHHA, IIPOLECCHI B
OpUpoJie M TEXHHKE B Ipolecce 0O0ydeHUus
XUMUH,

2 - UCIIOJIb30BaTh HABBIKU PAabOTHI ¢ caifTamuy,
KOMIIBIOTEPHBIMU IIPOIpaMMaMU IS PELICHUS
HAYYHBIX U MPAKTUUECKUX 3a]a4;

3 - IlpuMeHATH OCHOBHBIE TEOPUH, 3AKOHBI
XUMUHU, XUMHUYECKUH COCTaB KHUBBIX KJIETOK U
OpTraHnu3MOB JJIsA pemicHuA XUMHUYCCKUX
ypaBHEHMI U 3a/1a4;

4 — ompenensiTh MUKPOCKOIMYECKYIO TEXHUKY
JUIS pellIeHHUsI HayYHBIX M MPO(ecCHOHANBHBIX
3a1a4, aHATM3UPYET U OLEHHBAET PE3yJIbTATHI
71a00paTOPHBIX 3aHATHIA U HCCIIEJOBAHUM;

5 - aHanM3MPOBaTh CIIOCOOBI CO3/IAHHUS HOBBIX

3aBeplIeHHsl  Kypca

MaTCpHraJIOB, OMPCACIIACT CTPOCHHUC, PCAKINH,

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
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Tannay, OpPTaHUKAIBIK KOHE OeHOpraHMKAIBIK

KOCBUIBICTAPABIH, ~ KYPBUIBIMBIH, PEAKIHSCHIH,
KYPBUIBIMBIH aHBIKTANbL;
6-TaOuraTThl  KOpFay, FBUIBIMH,  MOJICHH,

ACTETUKANBIK, PEKpPEealusuIbIK MaHbI3bl  Oap
TaOWUFU KEUIEHJAEP MEH OOBEKTUICPAl JKIKTEY
KOHE TYCIHIPY JKOHE KOpIIaraH OpPTaHBIH Kaii-
KYHiH OaFanayabl )Kyprizy;

7-TopOue MEH OKbITY/IbIH OHTAMIIbI KYpajJaphlH,
HBICAaHJAPbIH, 9MICTEpl MEH OJICTEpiH, COHJIaM-
aK TaHBIM MEH BIHTBIMAKTACTBIKTHI
BIHTAJAH/ABIPATEIH ~ 3aMaHayu  Oimim  Oepy
TEXHOJIOTHSUTAPBIH MaliajlaHa OTBIPBIN, OKY-
TopOue mpoliecine TyciHikreme 6epy;

8-KkociOu KbI3METTE 3epTTeY, IKCIIEPUMEHTTIK
KOHE KOJAaHOAbl XUMUSHBIH TEOPUSITBIK
OUTIMIEPIH, MPAKTUKAJIBIK JaFIblIapbIH TapaTy.

CTPYKTYpbl OPraHMYECKUX U HEOPraHMUYECKUX
COCIUHCHMI;

6 - xmaccupuuMpoBaTh U OOBACHATH
IPUPOJHBIE KOMIUIEKCH U OOBEKThl UMEIOIINE
IIPUPOIOOXPAHHOE, HAyYHOE, KYJIbTYPHOE,
ACTETUYECKOE, PEKPEALMOHHOE 3HaYeHHe U
IIPOBOJAMTH OLIEHKY COCTOSIHUS OKpY>Karolen
Cpelbl;

7 - KOMMEHTUPOBATh Y4eOHO-BOCIIUTATEIbHbII
Ipolecc, UCMHONb3ys ONTHMAJbHBIE CPEACTBA,
(GopMbI, METOJbl M MPUEMBl BOCIUTAHUSA U

o0yueHus, a TaKXKe COBPEMCHHBIC
o0pasoBartebHbIC TEXHOJIOTHH,
CTHUMYJIUPYIOLIHEC K TIO3HAHUIO u
COTPYIHUYECTBY;

8 - TpaHCIMPOBaTH TEOPETHUECKUE 3HAHUS,
MPAKTUYECKUE YMCHHS HCCIIEe0BATEIIbCKOM,

OKCIIEPUMEHTATbHOW M TPUKIATHOW XUMHUHU B
poheCCUOHAIIBHON e TEIHHOCTH.

objects of environmental, scientific, cultural,
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.

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

OpraHukasiblK XUMUSHBIH TEOPHUSUIBIK HET13epl ‘ Teopernyeckre OCHOBBI OPraHU4ECKON XUMHH

| Theoretical Bases of Organic Chemistry

Kypcmuoiy kbickawa mazmynst / Kpamxkoe codepaycanue kypca/ Course summary

Jucaxapuarep/iH TaOWraTrTa Tapaiaybl KoHE
OMOJIOTUSIIBIK MaHBI3BI. Kpaxmanasiy
KypbuibiMbl.  [uknoankannap. baiiep kepHeyi
Typasibl TYyCiHIK. Apenanap. [u-xoHe vy
aJIMaCTBIpBUIFaH OeH3011. ben3onabig
aJIMacThIpbIIMaFraH TYbIHABUIAPBIHJAFBI Oarniap:
KeNMCIIreH  JKOHE  KemiciiMereH  Oarmap.
®denongap. Xour MiCTI KBIIKBUIAAP. XOII HICTI
HUTPOKOCBIIBICTAD aMHMHIAEp. bec koHe anTsl
MyIeni reTePOLUKILIIED. bipneme

Pacnpoctpanenue B mpupojie U OHOJIOTMYECKOE
3HadeHue aucaxapujoB. CTpoeHHe Kpaxmaina.
Huxnoankansl. Ilonstue Hampsbkenus baiiepa.
Apenbl. [Jlu- W Tpu3zaMelIeHHbIX OeH30Ia.
OpueHTanuss B JHM3aMEIIEHHBIX IPOU3BOJIHBIX
OeH30/1a: CcOrjacoBaHHas M HECOIVIACOBAHHAs
OpUEHTALKS. DeHouIbI. Apomarnyeckue
KHCIIOTBl. ApOoMaTHYecKHe HUTPOCOEINHEHUS
AmuHbl. II9TH- ¥ 1IECTUYIEHHBIE TE€TPOLUKIIBL.
['eTepOonMKIIBI C HECKOJIBKUMH F€TEPOATOMaMHU.

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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reTepoaTOMIaphl 0ap reTepOIMKILICD. | |

Iocmpexeusummepi / Ilocmpexsusumwt/ Postrequisites

buoxumus | Buoxumus | Biochemistry
bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager
JapubaeBa CeBapa AHBapKbI3bl, | laputaeBa CeBapa AHBapKbI3bl, MaIKCTP Daribayeva Sevara Anvarkyzy, master of
JKapaTbUIBICTaHy FHUTBIMJAPBIHBIH MarucTpi, ara | €CTECTBEHHBIX HAYK, CTAPIIMNA PENnoaBaTeib natural sciences, Senior Lecturer
OKBITYIIbI
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Kapoo- srcone cemepouunoi Kocvlavicmapoviy xumuscoll Xumusn kapoo- u zemepoyuxnuueckux coeounenuti/ Chemistry of Carbon and

Heterocyclic Compounds

OKy makcamut / Yueonan yenv/ Purpose

KapOormukiai, Xom WiCTi XKoHE TEeTePOIUKIIII
KaTrapJarbl ~ OPTaHHUKAIBIK  MOJIEKYJadap IbIH
KYPBUIBIMBI MEH KAaCHETTEPiHIH epeKIIeTIKTepiH
3epTTey.

N3yunth 0OCOOCHHOCTH CTPOCHHUS U CBOWCTB
OpPraHMYECKUX MOJIEKYJ KapOOIMKIMYECKOTO,
apoOMaTHYeCKOro ¥ reTepOLUKINIECKOro psija.

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

OKbimy

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
alymbLiap

1. KapOonukiiai opraHuKajiblK KOCBUIBICTAP IbIH
KYPBUIBIMJIBIK, ~ €peKIIeNTiKTepi MeH (usuka-

XUMUSIIBIK KACHETTEPIH TYCIHAIPIHI3.

2. Ken Dbailnanpic peakuusulapblH — KOHE
reTepoaToMAapablH KaTbICYbIMEH
peakuusanapapl KOCa, CaKWHA KOCBUIBICTAPBIH

ally YIIiH OpraHUKalbIK CHUHTE3
KOJIJTaHBIHBI3.

3. Kap6o xoHE reTepOlHKiIAI KOCBUTBICTAPAbIH
PEaKTUBTLIITIH TaNJay.

4. Kap6o »*oHE TreTepoLHMKIAl KOCBUIBICTap/Ibl
KYPBUIBIM/IBIK Tangay YIIiH SAMP
CHEKTPOCKOMUSCHl JKOHE MAacC-CIIEKTPOMETPUS
CHUSIKTBI (DU3UKAIIBIK IICTEP/I1 KOJITAHBIHBI3.

5. AnpiHFaH OUTIMII OpPraHUKAJBIK CHUHTE3JIE
KYypJesi MoJeKyJiajgap MeH KOCBUIBICTap Jacay
YIIiH KOJIaHBIHBI3.

6. 'eTeponuKIIi KOCBUIBICTAPBIH MEIUITMHAA
xoHe (papMmarieBTHKaa KOMIAHBUTYBIH Oaranay
7. JKama  KoChUIBICTap  JKacayabl  JKOHE
CHUHTE3ACYIIH JKaHa OJICTepiH a3ipieyai Koca

onlicTepiH

IMocae  ycmemHoro
o0yyaromuecsi OyayT
1. OOBICHATH CTPYKTYpHBIE OCOOCHHOCTH U
(U3NKO-XMMHYECKHE CBOMCTBa
KapOOLMKINYECKUX OPraHNYeCKUX COCTUHEHHIH.
2. IlpumeHsATh METOAbl OPTaHMYECKOTO CHUHTE3a
JUISL  TIOJYY€HUs  KOJIBLIEBBIX  COEIMHEHH,
BKJIIOYAs pEaKIMd MHOTOKPATHBIX CBSI3€H U
pEeaKINK C yYaCTHEM T'€TepOaTOMOB.

3. AHaJM3UPOBaATh PEAKIMOHHYIO CIIOCOOHOCTH
Kap0o- ¥ TeTePOIMKINYECKUX COSIMHEHHIA.

4. Wcnonb3oBaTh (PU3WYECKUE METOJbI, TAKUE
KakK SMP-cniekrpockonus 151 Macc-
CHIEKTPOMETPHS, JUIsl CTPYKTYpPHOTO aHaIHM3a
Kap0o- ¥ TeTePOIMKINYECKUX COSTMHEHHH.

5.  IlpumeHAT  TOJYYEHHBIE  3HAHHUS B
OpraHUYECKOM CHHTE3€ JJIsi CO3JaHUsl CIIOKHBIX
MOJIEKYJI U COETMHEHUH.

6. OueHuBaTh NPUMEHEHHE B MEJIULHMHE U
(hapMareBTHKE TeTEPOIUKINYECKUX COCTMHCHUI
7. Pa3BuBaThb TBOPYECKUM MOIXOJ PEUIEHUU
OPTraHWYECKUX XHUMHUYECKHX 3a/ad, BKJIIOUas
CO3/IaHHE HOBBIX COEAMHEHUU U pa3paboTKy

3aBeplIeHHsl  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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aJIFaH/Ia, OPraHUKAJIBIK XUMUSIIBIK MOCeNIeIep/Ii
MISTY/IIH IBIFAPMAIIbUIBIK TOCUTIH TaMbITY.

8. FeutbiMu 3epTTeysiep MeH jKaHa XUMHSIIBIK
KOCBUIBICTAD MEH CHHTE3 OJIICTEepiH d3ipiey
OapbIChIHAA anFaH OiTiMaepi MEH JaFAbUIapbIH
KOJIJIaHY.

HOBBIX METOJIOB CUHTE3A.

8. IIpuMeHATh MOTy4YCHHbIC 3HAHUSA U HAaBBIKU B
XOZIe HAay4HBIX MCCIIEJOBAaHUN U pa3pabOTKu
HOBBIX XUMHUYECKMX COCAVMHEHMH M METOJOB
CHUHTE3a.

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

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

OpranuKaablK XUMUSHBIH TCOPHUSUTBIK HET13epi

‘ TeopeTnyeckre OCHOBbI OPraHHUYE€CKON XUMHUH

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kemipcynmap.  Amunukini  KeMipcyTekTep.
beH3os1 KaTtapblHBIH KOMIPCYTEKTEpi, OJIapIIbIH
KIKTEyl benzoxn JKOHE OHBIH
ATKWJIaHABIPBUIFAH  TYBIHABUIAPBL.  beH3om
CaKMHACBIHIA  AJIEKTPOQWIBII  alIMacThIpy
peakuusiiapsl yiIiH Oargapnay epexkeci. benzon

VYrneBoabl. ANMIUKINYECKUE  YIIIEBOAOPOMBIL.
VYriesonopozsl psana 6eH3ona, ux
KJIacCU(PUKALIHS benzon u €ro
aJKWI3aMellleHHple  npou3BogHble.  IIpaBuna
OpHEHTAIlMH ISl PEaKIui d3IeKTPOoGUIBLHOTO
3aMelleHuss B OEH30JIbHOM Kouiblie. ['anoreno-

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

KaTapblHbIH [ anoreHo-cynbpo - KoHE HHUTPO | Cyiab(o- M HUTpONpou3BoAHbIe OeH30ibHOTO | Series.  Phenols.  Aldehydes ketones and
TYBIHIBI TybIHIBUTApBl. Denommap. Kerowmap | psma.  ®eHombl.  Ajbaeruabl  KeToHbl | | carboxylic acids. Multicore aromatic
aNpJICTHATEPl JKOHE KapOOH  KBIIIKBULAAPHI. | KapOOHOBBIC KHCJIOTHI. Mmuorosinepubie | compounds with non-condensed benzene rings.
KonpeHcarusiianOaran OSH3011 CakWHaIaphl 0ap | apoMaTHYeCKHe COCTMHEHHUS ¢ | Heterocycles.
KON  SIIPOJBI  XOMmI  HWICTI  KOCBUIBICTAp. | HEKOHICHCHPOBAHHBIMH OCH30JIbHBIMU
[eTepOLHKIIBL KOJIbLIaMH. [ €TepOIMKIIBL.
Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OMOXUMHS | Guoxumust | biochemistry

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager
JapubaeBa CeBapa AHBapKb3bl, | /lapu6aeBa CeBapa AHBapKbI3bl, MarucTp Daribayeva Sevara Anvarkyzy, master of

KapaTblIbICTaHY FBIIIBIMAAaPbIHBIH MaFI/ICTpi, ara
OKBITYIIBL

€CTECTBEHHBIX HAYK, CTAPIINI IIPETOJaBaTEIb

natural sciences, Senior Lecturer
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Ananuzoin pusuxa-xumusnvik 20icmepil @usuxo-xumuueckue memoowt ananuszal Physical and Chemical Methods of Analysis

OKy makcamut / Yueonan yenv/ Purpose

XUMMUMAIBIK
XUMMAIIBIK

3eprreynepae, —Tangayia
KOCBUIBICTAPIBI

KOHE
aHBIKTay/1a
KOJIJAaHBUIATBIH HETI3r1 (PU3MKAIBIK dJiCTepPMEH

O3HAKOMJICHHE C OCHOBHBIMH (PU3UUYECKUMHU
XUMUYECKHUX
WCCIICIOBAHMX, aHATIU3E U MPH UACHTHU(PHUKAIINN

MEeTogaMu, IIPUMCHACMBIMU B

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

TaHbICY. XUMHUYECKHX COCTUHCHUIA.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie  ycmemHoro  3aBepmieHusi  Kypcea | After successful completion of the course,
aJyumbLiap: odyuaromuecst OyayT: students will be:

l-acmanTeIk Tanmay oAICTEpiHIH HeETri3AepiH,

KOCBUTBICTAPJIBIH ~ MOJICKYJIAJBIK  KYPBUIBIMBIH
CHEKTPIIIK
TaJayablH TEOPHUSIIBIK HETi3ICepiH, COHAANi-aK
OINITUKAJIBIK CHEKTPOCKOIUs, pedpakToMeTpus

aHBIKTAy OMICTEpIH; ONTHKAIBIK

CHAKTHI CIEKTP/IIH KOPIHETIH JKOHE
yIBTPAKYJITiH OeJiriHAeri 3eprrey oAicTepiH
KOJIJIaHy;

2-ToxipuOene KEH TapalFaH aHBIKTAMAJIBIK
MaTepuaaapabl, CHEKTpIIep OolibIHIIIA
Oaszasappl, AQHAIUTUKAJIBIK Kypangap/sl
naii1anany;

3 - OipHeme (M3WKAIBIK OMiCTEpPai KOJJIaHa

OTBIPBII, €CENTEP MEH XATThIFyJapibl MIemy,
ofiCTEMENIK HycKayJiap OoO#bIHIIA Talay;
KYMBIC HOTHXKEJIEPIH OHICY JKOHE JKaJblay;

4 - OKy MarepHaJbIHBIH Ma3MYHBIH TaHIal
anajabl, OKYIIBUIAP/ABIH SPTYPIl ic-opeKeTTepiH
yitpiMaacteipy yuriH AKT-Hbel kKonjmana anansl,
cabak TypiHe cCoiikeC OKYLIBUIAPJbIH JKEKE,
TOMTEHIK, YKBIMIIBIK
yIBIMIACTBIpA AJIAJIbl;

1c-opeKeTTepiH

1 - MNPUMCHATH OCHOBBI HMHCTPYMCHTAJIbHBIX

METOJIOB  AaHAJIM3a, METOAbl  OIPEIEICHUS
MOJIEKYJIIPHOM  CTPYKTYpbl  COEIMHEHMI];
TGOPCTH‘IGCKI/IG OCHOBBI OIITHUYECKOI'O
CIIEKTPAJILHOIO aHajgu3a, a TakKXe METOJIbI
HUCCIICAOBAHUS B BUJIUMOU "
yIbTpaduONETOBON YaCTH CIIEKTpa, TaKue Kak
OIITHUYECKas CHGKTpOCKOHI/Ifl,
pedpakToMeTpus;

2 - WCHOJb30BaTh CIIPaBOYHBIC MaTepHAaIbI,

0a3bpl M0 CTEKTpaM, aHAJUTUYECKHE CPE/ICTBA,
pacnpocTpaHEHHBIE Ha TIPAKTHUKE;

3 — pemars 3ada4yl M YOPAKHEHUS C
UCTIOJIb30BAHUEM  HECKOJNBKHX  (PU3MYECKUX
METO/IOB,  aHajiM3a IO  METOJUYECKUM
yKa3aHusM;  oOpaboTkKM W 0000meHus
pe3yIbTaTOB padoT;

4 - BpIOMpaTh COJEpXKaHHE  Y4EOHOro
Marepuaiia, ymeer wucnoib3zoBatb MKT mis
OpraHHM3aluy Pa3IHYHBIX BUIOB JIESTEIbHOCTH
yyaruxcs, OpraHU30BbIBAThH
WH/IMBUYAJIbHYIO, TPYIIOBYIO,

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
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5-opTypii 3amMaHayu OMICTEMENIK ToCLIIepMeH

OKBITY HOTIDKECIHJIE OKYIIbUIAPABIH  OLIiM
JeHreiin Oaranay;
6-KaIIel ouTiM Oepyain YKaHAPThUIFaH

Ma3MYHBIHBIH E€peKIIeNIKTepiH Oenriiey, OiniM
Oepy canachlHIArbl Ca0aKTAaCTBIKTBI JKy3ere
aceIpy KypaJiapblH Urepy;

7-XUMHSHBl OKBITY Ke31HIe XUMHUSIBIK KOCiOn
Tl  MEHrepy JKOHE OKYIIBUIAPIBIH JKEKe
EPEKIICITIKTEPIH eCKepe/i;

8-eTkeH XUMHUS cabarbIH TaJIJaHbI3,
OKYUIIBUIAPJIBIH ~ aJFaH  JKayanTapblH  CBhIHU
TYpFBIIaH OaraiaHbl3.

KOJUICKTUBHYIO JIEATEIbHOCTh Y4alluXcs Ha B
COOTBETCTBUU C BUJOM 3aHATHUS,

S — OlIEHHBAaTh YPOBEHb 3HAHUM Yy4YAIIUXCS B
pe3ynprare  OOydeHUss C  pazIUYHBIMU
COBPEMEHHBIMHU METOJIMYECKUMHU TOIX0JIaMU;

6 - yCTaHaBJIUBATh 0COOEHHOCTH
OOHOBJIEHHOT'O COJIEpKaHUs 0011eTo
o0Opa3oBaHus, 0CBauBaTh CpeacTBa

OCYILIECTBIICHUS TPEEMCTBEHHOCTH B 00JacTu
o0pa3zoBaHus;

7 - BIaIeTh XUMHYECKUM MPOdecCHOHATEHBIM
SI3BIKOM TIPH OOYYCHHHM XUMHUH U YYHUTHIBACT
WHWBUIYTbHBIE OCOOCHHOCTH yYaIXCS;

8 — aHanM3upoBaTh YPOK IO TPOWJICHHOM
XUMHH, KPUTUYECKH OICHUBATh TIOJyYCHHBIC
OTBETHI yUaIIUXCS.

content of general education, masters

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.

Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

OpraHI/IKaJIBIK XUMUAHBIH TCOPHUAIIBIK Heri3,£[epi

‘ TCOPCTI/I‘leCKI/Ie OCHOBBEI OpFaHI/I‘IeCKOﬁ XHUMHUU

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

Kazipri MHCTpyMeHTaJbAbI SMICTepAiH Typiepi | Buapl  coBpeMeHHBIX  MHCTpyMeHTanbHBIX | Types of modern instrumental techniques and
’KOHE OJIap/IbIH MaiianaHy oOnbIcTapbl. 3epTTey | MeTogqoB M obmactu  ux  npumeneHus. | their applications. Electrochemical methods of
MEH aHAIM3IIH DJICKTPOXUMHUSUIBIK OJiCTepl. | DISKTPOXUMHUUECKHE METO/Abl HccienoBanus u | research and analysis. General questions
CHeKTpOCKOMUSIHbIH KAITIBI cypaktapbl. | aHanu3a. OOIIMe BOMPOCHl CIHEKTpocKomuu. | Spectroscopy.  Types  of  spectroscopy.
CrieKTpoCKOIHs TYpJepi. 3eprreyain | Buasl crektpockonuu. Xpomarorpaduueckue | Chromatographic methods. Polarimetry.
xpomatorpadusuibik  opictepi. [lomspumerpusi. | MeTobI MCCIIC/IOBAHMSI. [Monspumerpus. | Refractometry.
Pedpakromerpus. Pedpakromerpusi.
Iocmpexsusummepi / [locmpexsuszumst/ Postrequisites

OUBUKAIBIK XUMUS ‘ DU3UKAIBIK XUMUS ‘ DU3UKAIBIK XUMUS

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
HMapubaeBa CeBapa AuBapkbi3bl, | ['yoenko Makcum AnjpeeBud, crapmmii | Gubenko  Maxim  Andreevich,  Senior

JKapaTblUIBICTAHY FBUIBIMAAaPbIHbBIH MaFI/ICTpi, ara
OKBITYIIBI

npenogaBaTe/ib, MAruCTp XuMMMu

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

OKy makcamut / Yueonan yenv/ Purpose

TangayaelH 3amMaHayd OICTEpi Typalibl TepeH
OlTimM aiy, 3epTXaHaNbIK KaOABIKTapMEH KYMBIC
ICTCYIH MPaKTUKAJIBIK JaFablIapbIH  HUTepy
J)KOHE OChI OUTIMII KOCiOM KBI3METTE COTTI
KOJIJaHyFa JaibIH/IaY.

[IpnoGperenue ri1y0OKMX 3HAHUI COBPEMEHHBIX
METOJIOB AHAJIM3a, OCBOEHUU IPAKTHUYECKHUX
HaBBIKOB paboThI C 1a00paTOPHBIM
o00Opy/s0BaHUEM, U MOJAIOTOBKE K YCIIECIIHOMY
MIPUMEHEHHIO 3TUX 3HAHUI B MpodecCHOHaIbHON
JESITEJIbHOCTH.

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

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJIymbLiap

1. TangaybIH HETI3r1 9MICTEPiHIH KYMBIC ICTEY
NPUHIMIITEPIH  JKOHE  THICTI  KAOJBIKTHI
KOJIJIaHyAbI TYCIHIIPiHI3.

2. OU3UKa-XUMUSIIBIK YKCIIEPUMEHTTED KYPrizy
YIIIH 3aMaHayd 3€pTXaHalbIK aclanTap MeH
XKaOIBIKTAp bl KOJIJIAHY .

3. Ommey JoNAiriH KamMTaMmachl3 €Ty YIIiH
3epTXaHajblK acnanTap/bl KaauOpieyal xysere
achIpy.

4. Ou3MKa-XUMISUIBIK OJIIIeyJep HOTHXKECiHIe
aJlbIHFaH JIEPEeKTEep/l eOHJAey JKoHEe Talujay
OMICTEPIH KOJIJIaHy .

5. XKypriziiren ¢u3nKa-XUMUSIIBIK Tajjgaysap
MEH SKCIIEPUMEHTTEPIIH CarachklH Oarajay )KoHe
KaMTaMachl3 eTy.

6. FeuiblMu 3epTTEyJIep MEH TalJayiblH KaHa
onicTepiH a3ipiey OapbIChIHAA aliFaH OlLTiMIepiH
KOJIJTaHy.

7. Kayincizaik epekenepiHe CcoMkec KYMbIC

IMocae  ycmemHoro
o0yyaromuecsi OyayT
1. OOBACHATH NPUHLMIIBI (PYHKLHMOHUPOBAHUS
OCHOBHBIX METOJIOB aHalMu3a M IpPUMEHEHUe
COOTBETCTBYIOLIETO 000PYAOBAHMS.

2. IlpumeHATH COBpeMEHHbIE JlabopaTOpHbIE
npubopsl U 00OpyZOBaHHE [UIs IPOBEACHUS
(U3UKO-XMMHYECKHUX IKCIIEPUMEHTOB.

3. OcymecTBiATh KaIUOPOBKY J1a00OpaTOPHBIX
npubopoB st o0ecrneyeHus:  TOYHOCTHU
U3MEPEHUM.

4. Ilpumenstb MeToabl 00pabOTKM M aHaIM3a
JAHHBIX, TOJIyUYEeHHBIX B pe3yibTare (U3UKO-
XUMHYECKUX U3MEPEHU.

5. OuenuBatb U oOecrieyuBaTh KadeCTBO
MPOBEJIEHHBIX (PU3UKO-XUMHUYECKUX aHAJIU30B U
JKCIIEPUMEHTOB.

6. IIpuMeHATH NOJMyYEHHBIE 3HAHUS B XOJ€
HAy4YHBIX HCCIEIOBaHUH M pa3pabOTKM HOBBIX
METO/IOB aHaJIN3a.

3aBeplIeHHsl  Kypca

7. Pabotrath B COOTBETCTBHH C [MpaBuJIaMHn

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

the quality of
analyses and experiments
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ictey
8. Kocibm  KpI3MeTTe  (PUBHKA-XUMUSIIBIK
tangayMeH — OaiinmaneicTel  [larapuiap  MeH

OLTIMIEepl KOJJIaHY.

0€30MacHOCTH

8. IlpumeHsITh B TipoheCCHOHANBHOU NESITEILHOCTH
HaBBIKK W 3HAHUS CBS3aHHBIE C  (PHU3HKO-
XUMHYCCKAM aHAITU30M.

activity.

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

benopranukaneik xumus [, beliopranukanbik
xumud 11

Heopraunueckas xumus I, Heoprannueckas
xumus 11

Inorganic Chemistry I, Inorganic Chemistry Il

Kypcmuviy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

"®Pu3nKa-XuMHUSIIBIK Tanjgay TEXHUKACHI,
acranTap MeH >KaOJpIKTap" MoHI CTyAEHTTEepre
(bu3UKa-XUMUSIIBIK Tajjay 9MICTEpl MEH THICTI
3epTXaHANBIK JKAOIBIKTAp Typaibl KeH OuTiM
O6epeni. Crynentrep xpomatorpadrap MeH
CIIEKTPOMETpJIep CHUSKTHI HETI3r Kypaiaapsl
yilpeHei, COHbIMEH KaTap Tajjay HOTHKEIepiH
KaauOpiiey >KoHE camaHbl OakplIay oiCcTEpiH
MeHrepeni. Kypc nepekrepai emnaey omictepi
MEH CTaTHCTUKAIBIK Tajjaynbl  YHpeTyxi,
COHAal-aK (apManeBTHKa MEH HKOJIOTUSHBI
Koca ajFaHfaa, OpTYpii cajamapjaa YHpEeHTeH
JaFabuIapibl KOJMAAHyAbl KaMTHbl. CTyJeHTTep
COHBIMEH KaTap 3epTXaHaJbIK XaOIbIKTapMeH
Kayinci3 JKyMbIC icTey JaFAbUIapblH Urepi,
¢bu3MKa-XUMUSUIBIK Tajjay YIIIH acham jkacay
caJlaChIH/IaFbl COHFbI YPJICTEPMEH TaHbICAIBI.

HuctuiuimHa "TexHWKa (U3NKO-XUMHYECKOTO
aHamn3a, pUOOPHI u obopynoBanue"
MPEIOCTABIISCT CTYJACHTaM OONIMPHBIC 3HAHUS O
MeTo/aXx  (PU3MKO-XMMHUYECKOrO0 aHaM3a |
COOTBETCTBYIOIIIEM 71abopaTOpHOM
obopynoBanuu. CTyAeHTHl U3y4alOT OCHOBHBIC
npuOOpel, Takue Kak Xpomarorpadbl U
CIICKTPOMETPHI, a TaK)Ke OCBAaMBAIOT METOJIBI
KaTMOPOBKM M KOHTPOJIA KauyecTBa pPe3ybTaToOB
ananu3a. Kypc Bkmodaer B cels oOyueHue

MeToAaM o0paboTku JTAHHBIX u
CTAaTHCTUYECKOMY aHaIH3Y, a TaKKe
MPUMEHEHHE  TMPHOOPETEHHBIX  HABBIKOB B

Pa3IMYHbIX OTPACISIX, BKIIIOYas (apMaleBTUKY U
skosnoruto. CTyZnEeHTBl TaKKe€ OCBOIOT HaBBIKU
O0esomacHoil  pabothl ¢ 1a0OpaTOPHBIM
000pYJIOBaHUEM M O3HAKOMSTCS C IOCIEAHUMHU
TEHACHLIUSIMU B 00JACTH MPUOOPOCTPOCHUS IS

@HSHKO-XHMH‘{CCKOFO 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.

Hocmpexsusummepi / [locmpexsusumot/ Postrequisites

Du3uKaIbIK XUMHUS

‘ dusnueckas XUMHS

| Physical Chemistry

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

JapubaeBa CeBapa AHBapKbI3bl,
KapaTblJIBICTAHY FBIIBIMAAaPbIHBIH MaI‘I/ICTpi, ara

I'ybenko Maxkcum  AHapeeBHY, cTapluni

npenoaaBaTejib, MarucTp XuMnu

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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OKBITYIIbL ‘

4. 4 Kkypc cTyJAeHTTepiHe apHAJIFAaH JIEKTUBTIK MOHAep / DJIeKTUBHbIE TMCUUILIHMHBI U151 cTyeHTOB 4 kypca Elective courses for 4th year

students

Qusukanvik xumus/ Puzuueckan xumus/ Physical Chemistry

OKy makcamut / Yueonan yenv/ Purpose

(U3MKAIBIK XUMUSHBIH HETI3T1  3aHJIapbIMEH,
OJIapJIbl OPTYPJIi TEOPHUSIIBIK KOHE MPAKTUKAIIBIK
MOceJIeNiep/li IIenTye KOJAaHy cajlaapbiMEeH
TaHBICY.

O3HAKOMJICHHE C OCHOBHBIMH 3aKOHAMH
¢dbuzmveckoil  XuMuH,  O0JaCTIMHU  HX
MPUMEHCHHUSI B PCHICHUM  Pa3IMIHBIX

TCOPCTUYCCKUX U IIPAKTUYCCKHUX 3a1a.

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

Hamuoceci / Pesynemamot 0o6yuenus / Learningoutcomes

Okbimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
alymbLIap:
1-bu3uKanblK XUMHSHBIH HETI3r  cajanmapbl
OoiibIHIIa ipremni O1TiMal TapaTy;
2-XUMUSHBIH Heri3ri 3aHaapbl MEH
TEOPUSIIAPBIHBIH  MOHIH  KOJJIaHy, OJIap.IbIH
Heri3iHze XUMUSITBIK MIPOLIECTEPIIH
3aHIBUTBIKTAPBIH TYCIHAIPE anabl;
3-taburar KYOBUTBICTAPBIHBIH JaMybIH
KAIMMBUIAWTBIH ~ JUANICKTHKAIBIK  3aHIapbl

KOJIZIaHA OTBIPBIN, XHMUSUIBIK KYOBUIBICTapIbI
TYCIHAIPY

4,5-ecenTik ecenTepii LIy >KOHE OpBIHIAY
Ke31H/e TeOPUSIIBbIK OLTIMA1 KOJAaHY
XUMUSIIBIK 3KCTIEPUMEHT;

6,7-Tb  epexenepiHe  ColKeC  XHMHSUIBIK
HKCHEPUMEHTTIH OpBIHJANYbIH YHBIMIACTHIPY,
OHBIH HOTIDKENEPiH TaJIKbLIAY KOHE
KOPBITBIH/IBUIAP/IbI 931pIIEY;
8-opTypni  ke3mepleH  KaXKeTTi
1371ey/11 J)KoHE OHJIeY/Il JKY3€ere achlpy

aKImapaTThl

IMocae ycmemHoro
o0yuaruuecs Oyayr:
1 — TpancnupoBath (yHAaAMEHTaJIbHBIC
3HaHUST B 00JACTH OCHOBHBIX pa3JelioB
(bu3nueckoit XumMuu;

2 - MNPUMCHATE CYTb OCHOBHBLIX 3daKOHOB H
TEOpUH XUMHUHU, HA OCHOBAHUU HMX MOXKET

3aBeplIeHHs] Kypca

OOBSCHUTh 3aKOHOMEPHOCTH  MPOTEKAHUS
XAMUYECKUX MPOLIECCOB;
3 - OOBACHATHL XHMHYECKHE SBJICHHS, C

HUCIIOJB30BAHUECM  JHAJICKTHYCCKHX  3aKOHOB,
0000MIAIONINX Pa3BUTHE SIBICHUN TIPUPOIBI
4,5 - IpUMEHATh TEOPETUYECKUE 3HAHUS NPHU
pelIeHNH PaCYETHBIX 3a/1a4 U BBIIOJIHEHUH
XHUMHAYECKOTO SKCIIEPHMEHTA,
6,7 -  OpraHu3oBbIBaTb  BBHINOJHEHUE
XUMHAYECKOTO IKCIIEPUMEHTA B COOTBETCTBUHU
c mpasuinamu Th, o0cyxneHnue ero
pe3yabTaTOB U pa3pabOTKa BHIBOJIOB;
8 — OcymecTBIATh TOUCK U 00pabOTKY
HeoOXoauMoi HWH(OpMau 3 Pa3TUIHBIX
HUCTOYHHUKOB

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,

68




Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

aHAIM3/1H (QU3UKA-XUMUSIIBIK SJICTEP1 ‘

q)HSI/IKO'XPIMI/I‘{eCKI/Ie MCTO/JbI aHaJIM3a

| Physical and Chemical Methods of Analysis

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue Kypca/ Course summary

Ou3MKaNbIK XUMHUSHBIH IOHI MEH MIHACTTEpI.
XuMHAIBIK TepMoauHaMuKa. dDaszanblK Tene —
TeHIIK JKOoHE  (PU3MKA-XUMMSUIBIK — Tayjay.
DNEeKTPOIUTTIK e€MeC epiTiHAiIep. DIeKTPOIHUT
epiTiHaIepi. XUMHUSAJIBIK KHHETHKA  JKOHE
KaTajau3. JIeKTPOXUMHUS

[Ipeamer w 3amaum  (HU3UYECKON XHMHHU.
Xumuueckas — TepMoguHaMuka.  das3oseie
paBHOBecHs M (PU3UKO — XUMUUYECKUM aHAIIH3.
PactBopsb1 HEIJIEKTPOJIUTOB. PactBopsl
3JICKTPOJUTOB. XHUMHYECKas KHHETHKAa W
KaTajau3. DIeKTPOXUMHUS

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 scemexuiici / Pykosooumenv npozpammst/ Prog

ramme manager

TaypbaeBa I'yiab:kaH YpmaHTaeBHA, XUMUS
FBUIBIMJIAPbl KaHJMUJAThI, KaybIMIACTBIPBUIFaH
podeccop

I'ybenko Makcum AHapeeBHY, CTApPIINI
npenojgaBarte/b, MATHCTP XUMHUH

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

69




Dusukanvlk Xumusanoviyy meopuanvik necizoepi/ Teopemuueckue ocnoswt pusuueckou xumuu/ Theoretical Foundations of Physical Chemistry

OKy maxcamul / Yuedonas yenv/ Purpose

(U3HKAIBIK XUMUSHBIH HETI3T1 3aHAapbl MeEH
TEOPUSIAPBIH  MEHIepy, OJapJbl XUMHSIIBIK
KYOBUIBICTAp/IBI TYCIHAIpYTE OeiiMey, caraibiK
KOHE CaHJBIK C€CeNTeyJep XXYpridy, COHJan-ak
alFaH  OUTiMIepIH  XWMHSA ~ FBUIBIMBI ~ MEH
OHEPKACIITIH OJIaH 9pi caylajapblH/ia Naiianany

OCBOHUTH OCHOBHBIC 3aKOHBI n TCOpUU
(bHSH“IGCKOfI XUMHUH, aJallTUPOBATL HUX IJIA
OOBSICHEHHSI XUMHYECKHX ﬁBHeHI/If/’I, IMpOBOAUTD
Ka4E€CTBCHHBIC M KOJMYECTBCHHBIC pPacCdCThI, a
TAaKXKXC HCIIOJIb30BAaTh IIOJYYCHHBIC 3HAHHA B
ﬂaﬂbHeﬁMHX 00/1acTIX XHMHUYECKOH HAayKHU U
IMPOMBIINIJICHHOCTH

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

Hamuceci / Pezyniomamul 00yuenus / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajnymbLIap
1. ®u3MKanblK XUMHUSHBIH HETI3T1 TEOpHUsIaphl

MEH 3aHJapbIH TYCIHIIPIHI3.

2. Op TYpli XUMHSUIBIK e€cenTep MeH
CICHapuiiepAl  IIemy  YIIH  TEOPUSUIBIK
TY>KbIpbIMAAMaJIapibl KOJAAHBIHBI3.

3. OusuKa-XUMHIBIK  MPUHIUNTED  MEH
TEOpUsTIapApl KOJIJaHA OTBIPBIN, XUMUSIIBIK
KYOBLIBICTap bl TAJ/1Ay JKQHE TYCIHIIPY.

4. @usukanblK XHMHAJA ~ MaTEMaTHKaJbIK

OMICTEPIl, MOJIETBICY/ Il KOHE CAHJIBIK 9ICTEeP/Il
KOJIJIAHBIHBI3.
5. XUMMSUIBIK SKCIIEPUMEHTTEPAL d31piiey KoHE

KYprizy YILLIiH TEOPUSIIBIK oimimai
Nal1aJaHbIHbI3.

6. ®u3MKa-XUMHUSUIBIK MPOLECTEPl MOJENbILY
YIIiH KOMITBIOTEPITIK oxicrep MEH

Oarapiamanapibl KOJAaHBIHBI3.
7. 3epTxaHama YXKbIMABIK KYMBIC JaFablIapbiH
JAMBITY: 3€pPTXaHAJBIK KarjaWa Y KbIMJIBIK

IMocae  ycmemHoro
o0yyaromuecsi OyayT
1. OOBACHATH OCHOBHBIE TEOPUM U 3aKOHbI
(bU3NIECKO XUMHUH.

2. IlpuMeHsATh TEOPETHUYECKUE KOHLEHIMM IS
pelieHusi pa3HOOOpa3HBIX XUMHUYECKUX 3a/1ad U
CLICHapHEB.

3. AHanm3upoBaTh M OOBICHATH XUMHYECKHE
SBJICHUSI C TPUMEHEHHEM (U3UKO-XUMHUUECKUX
MIPUHIIAIIOB U TEOPUH.

4. IlpuMmeHsATh  MaTeMaTHYECKHUE  METOJB,
MOJICIMPOBAaHUN M KOJMYECTBEHHBIE METOJBI B
(bu3MUeCcKOil XUMUH.

5. Hcmonmp30BaTh TEOPETUYECKHE 3HAHHS IS

3aBeplIeHHsl  Kypca

pa3pabOTKM M TPOBEACHUS  XUMHUECKUX
JKCIIEPUMEHTOB.

6. IlpuMeHATH KOMIBIOTEPHBIE METOABI U
MpOrpaMMbl Ui MOJIEIUpPOBaHUS  (PU3HKO-

XMMHUYECKUX TPOLIECCOB.
7. Pa3BuBaTh HaBBIKM KOJUIEKTUBHOW pabOTHI B
nabopatopun: OcyliecTBICHUE KOJUIEKTUBHOU

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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KYMBICTBI ~ XKY3€T€ acblpy, OHBIH IiIIiHJAE
MIHIETTepAl Oipiecin 11(S3114% JKOHE
HKCHEPUMEHTTED KYPrizy.

8 amraH OUTIMICPIH FBUIBIMH  3€pTTEYJIEp

OapbICBIH/IA JKOHE XHMHSUIBIK TMPAKTUKAHBIH
0JIaH 9pi cayaJlapbiH/Ia KOJIaHy.

paboThI B JIAOOPATOPHBIX YCIOBUSIX, B TOM YHCIIC
COBMECTHOE pELICHHE 3aJa4 MW [POBEICHUE

3KCIIEPUMEHTOB.
8 IlpuMeHATh TOJyYCHHBIC 3HAHWS B XOJE
Hay4HBIX HUCCIIEJOBAaHUN " NATbHEUIIINX

001aCTIX XMMHUYECKOM IMPAaKTHKH.

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

aHATM3IiH (PU3UKA-XUMUSUIIBIK 91icTepi

‘ (U3MKO-XUMHUECKHE METO/IbI aHATTN3a

| Physical and Chemical Methods of Analysis

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

OU3MKATBIK ~ XUMHUS-XUMHSHBIH —~ TCOPHSUIIBIK
HETi31, XWMHUSJIBIK TEXHOJOTHUSHBIH FHUIBIMH
Heri3i. XUMUSUTBIK TepMoauHamuKa. Da3abik
Terne — TeHIIK JKoHE (DU3MKA-XMMUSIIBIK TaJiay.
DNEeKTPOIUTTIK eMeC epiTiHAiIep. DIeKTPOIHUT
epiTiHainepi. XUMHUSJIBIK KHHETHKA  JKOHE
KaTajau3. DJIeKTPOXUMHUS

®duznyeckass XUMHsI - TEOpETUYECKass OCHOBA
XMMUH, Hay4Has OCHOBa  XMMMYECKOH
TEXHOJIOTMH. XUMHUYEcKass TEepMOJMHAMUKA.
da3oBble paBHOBECHS U (PU3MKO — XMUMHUYECKUN
aHaimu3. PacTBopbl HENEKTPOIUTOB. PacTBOpBI
JIEKTPOJIUTOB.  XUMHMYECKass KHUHETHKAa U
KaTajan3. DIeKTPOXUMHUS

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

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

Tayp06aeBa I'ynbxan YpMmaHTaeBHa, XuUMUsA
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBHIPBIIIFaH
npodeccop

I'yoenko Maxkcum AHapeeBHY,
HpCHOHaBaTGJ'II), MaFI/ICTp XUMHUHU

CTapILIHN

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Xumusanvik mexnonozus/ Xumuueckasa mexuonozus/ Chemical Technology

OKy makcamut / Yueonan yenwv/ Purpose

binim oepy poIiecine xuMusIbIK | OBlaJeHne — MeJaroriyeckMMd  HaBelkamMu W | mastering the pedagogical skills and knowledge
TEXHOJIOTUSHBI COTTI CHTI3Y KOHE | 3HAHWSIMHM, HEOOXOAMMBIMU JUIsi  ycmeriHoro | necessary for the successful inclusion of
CTYJEHTTEPI. XUMHSITBIK OHJIpiC | BKIIOYEHHs ~ XuMuYeckoii  Texmomorud B | chemical technology in the educational process
HeTri3[iepiHe THIMII OKBITY VIIIH KaXeTTi | oOpa3oBarenbHbli  mporecc u  dddekruBHoro | and effectively teaching students the basics of
NEeMArorUKaIbIK  JaFapuiap MeH  Oimimai | oOydeHus CTYyAEHTOB OCHOBaM  xumuueckux | chemical production.

MEHIepYy. POU3BO/ICTB.

Oxvimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes

Kyperbl ¢oTTi asKTaraHHaH KeMiH OLIiM

alymbLIap:

l-merisri ipi  TOHHaXABl  OHIIPICTEPIIIH
TEXHUKAJBIK-XUMHUSIIBIK KYpaMbIMEH
MIHJETTEPAl ey

2-MeKTeMNTerl XUMUS KYPCBIHBIH op
TaKbIPBIOBIH  3epTTeY Ke3iHAe XUMHSIIBIK
OHJIIPICTEPIIH  MBICATAAPBIHIAA XUMUSHBIH
MPAKTUKAJIBIK MaHbI3AbLIBIFBIH KOPCETY;

3-XUMUSIIBIK ~ OHIIPICTEPIIH  KJIACCUKAIIBIK
OHJIIpICTEpMEH, COHJail-aKk €H 3aMaHayH
KOFapbl  TEXHOJOTHSUIBIK  ©HJIpiCTepMEH
OaifTaHBICHIH KOPCETY.

4-perisri TEXHUKAITBIK-9KOHOMHUKAIBIK
ecernTeysep XKyprisy

S5-XanplK ~ IMIapyaIubUIBIFBIHAA ~ XHUMUSIIBIK

OH/IIpic ®HIMIEpiH Maiiaagany bl TYCIHY;
6-XMMUSUTBIK  OHIIPICTIH Ka3ipri jkarmaibiH,
COHJal-aK reorpausuIbIK, TapuXH >KOHE
OJIKETaHy KOMIIOHEHTTEPIH €CKepe OTBIPHII,
ca0aKTap/iblH OKY MaTepHaJIapbIH X)Kacay.

Mocae  ycmemHoro
o0yuaruuecs Oyayr:

3aBeplIeHHs  Kypca

1 - peuiatb 3aga4d € TCXHUKO-XHUMHUYCCKUM
COACPIKaHUEM OCHOBHBIX KPYIIHOTOHHAXXHBIX
IIpOU3BOACTB

2 — TpPaHCIHUPOBATH TPAKTHYECKYI) 3HAYUMOCTD
XUMUH Ha TPUMEPAX XUMHYECKUX IPOU3BOJICTB
IIPY M3YYEHUM KaXKJIOM TEMBI IIKOJIBHOIO Kypca
XUMUH;

3 — TIOKa3bpIBaTh B3aUMOCBS3b XUMHYECKUX
IIPOU3BOJCTB C KIACCUYECKUMHU IMPOU3BOIACTBAMHU,
a TaKke C CaMbIMH COBPEMEHHBIMU BBICOKO
TE€XHOJIOTUYHBIMU.

4 —  NOpPOU3BOJUTH 0a3oBbIe TEXHHUKO-
SKOHOMUYECKHUE PACUEThI

5 - T[OHMMATh WCIOJB30BAaHUE MPOTYKTOB
XUMUYECKOTO  MPOM3BOJACTBA B  HAPOJHOM
XO3SICTBE;

6 — cocTaBiATh yuyeOHbIE MaTepHallbl 3aHATHH C
y4€TOM COBPEMEHHOTO0 COCTOSIHUS XUMHYECKOIO
TPOU3BOJICTBA, @  Takxke  reorpaduyeckoro,

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
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7-HETi3rl TEXHOJIOTUSIIBIK KOHE XHMMHUSIIBIK
OHJIIPICTIK  TPOLECTEPJiH  MOHIH  JKOHE
TEXHOJIOTHSUTBIK ~ amlmapaTTapiblH  OpTYpdi
TYPJIEPiHIH KYMBIC IPUHIIUIIH TYCIHIIPY.
8-eHmipicTiH XUMHUSIBIK-TEXHOJIOT ASIIIBIK,
HeriznepiHe Oaca Hazap ayjapa OTBIPHITI,
KOpILIaFaH OpTaHbl KOPFay/blH, COHJAN-aK
IIMKI3aTThl, JHEPTUSHBI, CYIbl YTHIMIIbI

HCTOPHYECKOTO U KpaeBeaueckoro kommnoHentoB. | principle of operation of various types of
7 —  o0wacHATH  cymHOCTE  ocHOBHBIX | technological apparatuses.

TEXHOJIOTHYECKUX U xumuyeckux | 8 - translate the scientific basis of environmental
MIPOM3BOJCTBEHHBIX  IpoleccoB W  mpuunun | protection, as well as the rational use of raw
pabOThl pa3jM4HBIX THUIIOB TEexXHOJormyeckux | materials, energy, water, with emphasis on the
arrmaparos. chemical-technological basis of production

8 — TpaHCIMpOBAaTh HAy4YHBIE OCHOBBI OXPaHBI
OKpYXKaloIled Cpelbl, a TaKKe PaIUOHATIBLHOTO

naii1anany bl FBUIBIMH HETI3ZEPiH | MCITOJB30BAHMS CBIPbS, SHEPTUH, BOIBI C YIOPOM
TPAHCIISAISLIIAY. Ha XUMHKO-TEXHOJIOTHYECKHE OCHOBBI
POU3BO/ICTBA.
Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites
XuMuUsIarsl KypAEACHIIPUIreH eCenTep | Xumusi B yCIIOKHEHHBIX 331a9aX | Chemistry in Complicated Tasks

Kypcmuiy kbickauwa mazmynst / Kpamxoe codepacanue kypca/ Course summary

XHUMHUAIBIK JKOHE MEXAHUKAIBIK TEXHOJIOTHUS
Typaibl  TYCiHIK. TEXHOJOTHSUIBIK  KOHE
TEXHUKAJIBIK-)KOHOMHUKAIIBIK ~ KOPCETKILITE.
MaHpI3/1bl  TEXHOJOTHSUIBIK ~ YFBIMIAP MEH
aHbIkTamanap. Taburm  Kopmap. XuMHS
OHEpPKCIOl  OHIMJEpPIH OHAIPY ToCcLIAepi,
OHJIeY dJlicTepi, Maiijaany cajajgapsl.

IMonstne o xumuuyeckoi u  Mexanumdeckoit | The concept of chemical and mechanical
TexHojsorud. TexHojormueckue W TexHHKo- | technology. Technological and technical and
IKOHOMHYECKUE TIOKa3aTelH. Baxneitmie | economic indicators. The most important
TEXHOJIOTUYECKUEe TOHATUS W ompenencuus. | technological concepts and definitions. Natural
IMpuponusie 3amackl. CriocoObl m00buHM, MeTOABI | reserves. Methods of extraction, processing
nepepaboTKH, obnactu ucnons3oBanus | methods, areas of use of chemical industry
MPOJYKIIMHH XMMHYECKON MPOMBIIIJICHHOCTH. products.

bazoaprama rcemexuici / Pykosooumens npozpammer/ Programme manager

Japubaesa CeBapa AHBapKbI3bl,
KapaTblIBICTAHY FBIJIBIMJAPBIHBIH MaFI/ICTpi .
ara OKBITYIIIbI

I'ydbenko Maxkcum  AngpeeBuu, crapumii | Gubenko Maxim Andreevich, Senior Lecturer,
MPero1aBaTellb, MaruCTp XUMUAU Master of Chemistry
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Xumuanvlk onoipicmin Ikono2usncvl/ Ixonozusa xumudecko2o npouseoocmea/ Ecology of Chemical Production

Oky maxcamul / Yueonan yenv/ Purpose

Kopmaran oprara Tepic ocepiai a3aiiTy KoHE
XUMUS OHEPKICIOIHIE 3KOJIOTHSLIIBIK
TYPaKTBUIBIKTHI KOJIIay OOMBIHIIIA KY3BIPETTEP/Ii

WN3yunTs  NOpUHOMNBL  yCTOWYHMBOIO WU
9KOJIOTMYECKH 0e301acHOro
(YHKIIMOHUPOBAHUS XUMHUYECKUX

Study the principles of sustainable and
environmentally safe operation of chemical
enterprises in order to develop competencies to

KaJIBIITACTBIPY MakcaThIH/1a XuUMUSUTBIK | IpEANPUATHA ¢ meabio  (GopMupoBaHus | minimize negative impacts on the environment and
KOCITOPBIHAAPIBIH OPHBIKTBI JKOHE | KOMIICTCHITMI 110 MUHMMHM3AIMK HeraTHBHOTro | Maintain  environmental  sustainability in  the
SKOJOTHSIIBIK Kayirci3 KYMBIC icTey | Bo3meiCTBUsL Ha OKpykaromryio cpeay u | chemical industry.
KaruIaTTapbiH 3epeiey. MOJJIEPYKAHUIO SKOJIOTHYECKON YCTOMUMBOCTH
B XUMHYECKOH MPOMBIIIICHHOCTH.

Oxvimy namuceci / Pezyiomameut 00yuenus / Learningoutcomes
Kypcerbl carri askraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJymbLiap odyuarommecst OyayT students will be

1. Tycinaipy XUMUSIIBIK OHJIIPICTEP IKOJIOTUSAFA
Kajaili ocep eTelnl JKOHE KaHJai TpolecTep
JACTaHyAbIH HET13T1 Ke31 00BN TaObLIabI.

2.  XuUMMSUIBIK ~ OHJAIPICTEpIiH  JacTaHybIH
0akpulay MeH OaKbUIayJIbIH 3aMaHayH 9JIICTepiH
KOJIJTaHy.

3. Kopmiaran opTara acep/il azaiiTy mapaigapblH
a3ipyiey: OHJIPICTIH JSKOXKYHere Tepic ocepiH

azaiiTy [apamapblH d3ipjey JKOHE YCBhIHY
MYMKIH/IT1.
4. AFpIHOBI CcyJlap MEH IIbIFapbIHABUIAPIBI

Ta3apTy TEXHOJIOTHSIIAPBIH KOJJIAHY AaFbIHJIBI
Cylap MEH ayaHbl XUMUSJIBIK JIaCTaHyJaH
Ta3apTy YVIIIH 3aMaHayW TEXHOJOTHsIIAPIbI
KOJITaHy MYMKIH/IIT1.

5. DKOJIOTHSUIBIK CTaHJIapTTapAblH CaKTaIyblH
KamMTamachl3  €eTy: OHJIIpIC  TpOIECiHAe
SKOJIOTHSUTBIK HOpMajiap MEH CTaHJIapTTap IbIH

1. OOBICHATH KaK XUMUYECKHE MPOU3BOICTBA
BIIMSIFOT HAa SKOJIOTMIO M KAaKUE IMPOLIECCHI
SIBIISTFOTCSA OCHOBHBIMHU VCTOYHHUKAMHU
3arpsI3HCHU M.

2.  IlpumeHSATh  COBPEMEHHBIE  METOJbI
KOHTPOJII WM  MOHUTOPHHIA  3arpsi3HCHHUU
XUMHYECKUX ITPOU3BOJICTB.

3. PaspabarbiBaTh Mepbl 1O CHH)KEHHUIO

BO3JICHCTBUS Ha  OKPYXKAIOUIYIO  Cpemy:
CniocobHOCTh pa3pabaTbiBaTh W MpejyiaraTh
Mephl 1O  YMEHBIIEHUIO  HETaTUBHOTO

BO3JICHCTBUS IPOM3BOJCTBA HAa IKOCUCTEMY.
4. IIpUMEHATh TEXHOJIOTUN OYUCTKH CTOYHBIX
BOJA U BHIOPOCOB VYMEHHE HCIOIb30BaTh

COBPEMEHHBIE TEXHOJIOTMM I  OYHUCTKHU
CTOYHBIX BOJ H BO3yXa OT XUMHUYECKHUX
3arpsI3HEHUM.

5. O0ecnieunBaTh coOJroienne

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.

6. Evaluate the environmental impact of the
introduction of new technologies and predict their
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CaKTalyblH OaKpulay KOHE KaMTaMachl3 €Ty
JaFAbUIAPBIH IAMBITY.

6. XKaHa TexXHOIOTUsIAPAbI SHI13YAIH KOpIIaraH
opTara ocepiH Oarayiay )KOHE OJIAPJIbIH BIKTUMAI
calJapbIH OoJDKay.

7. XUMHSHBI OKBITY YIIIH XUMUSJIBIK OHIIpIC
MPOLIECIHAEC pecypcTapAbl THIMAL MaigaiaHyFa
OHE KaJJBIKTap/Abl a3aiiTyra OaFbITTaJIFaH
oNicTEp MEH TEXHOJIOTHSUIAp Typajibl OlLTiMIi
KOJIJIaHy

8. Oky MaTepuaniapblH JaWbIHIAY Ke31HIE
OHJIIPICTETI OPHBIKTHI J1aMy KaruJaTTapblH
KOJIJaHy

HKOJIOTUYECKUX  CTaHaapToB:  Paspurune
HaBBIKOB ~ KOHTpOJII M OOecreueHus
COONIIOJICHUST ~ JKOJIOTMYECKHX  HOPM  H
CTaH/IapTOB B IPOILIECCE IPOU3BOJICTBA.

6. OueHuBaTb BO3JEHCTBUE BHEIPEHMUS
HOBBIX TEXHOJIOTHMH Ha OKPYXAIOLIYI0 Cpery

u MpeJCKa3bIBaTh uX BO3MO>KHEIE
MOCJIEICTBUS.
7. [Ipumenars 3HAHUS METOZOB "

TEXHOJIOT i, HallpaBJIEHHBIX Ha 2P PEKTUBHOE
HCIOJIb30BAHUE PECYpCOB U  COKpalICHHE
OTXOJIOB B mpolecce  XUMHUYECKOTO
MIPOU3BOJICTBA JUIS MPETIOJaBAHUS XUMUU

8. IlpuMeHsATH, TpU TOATOTOBKE Y4YEOHBIX
MaTepuaioB MIPUHIIUATIBI YCTOMYHUBOTO
pa3BUTHS B IPOU3BOJICTBE

possible consequences.

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

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites

beliopranukaibIK KOCBUIBICTAP IBIH MaHbI3/IbI
KJIacTapbl

Baxuelime Kinaccbl HEOPraHUYECKUX
COE€TUHEHUN

The Most Important Classes of Inorganic
Compounds

Kypcmuoiy kbickauwa mazmynst / Kpamxkoe codepacanue kypca/ Course summary

"XUMUSIIBIK ~ OHAIPIC  AKOJOTHSCHI  KYpChI
XUMUSIBIK OHJIIPICTEpAIH KOpIlIaraH opTara
OCEepiHIH  HETri3Ti  acmeKTUIepiH  KaMTHIBL.
CryneHTTep nacTany/abl OaKbUIay XKoHE OaKbUIay

NPUHIUNTEPIH 3epTTeiai, OH/IIPICTIK
MPOIIECTEP/IIH  DKOXKYHEere ocepiH TallaiIbl.
Conpnaii-ak, aFbIH]IBI cyiap MEH

IIBIFAPBIHABUIAPABI  Ta3apTyIObIH  3aMaHayH
o/licTepi KaMTBUIFAH, OHIPICTIH SKOJIOTHSIIBIK
ocepiH azailTy Iapanapbl o3IpJIEHYAE JKOHE
XMMHUSI OHEPKACIOIH/AEr1 OpPHBIKTBI JaMy »KoHE
pecypcerapasl YHEMIEY MPUHIMITEP]

Kypc "Oxonorus XUMUYECKOTO
npoun3BojicTBa" OXBaTbIBAET OCHOBHEIE
ACTEKThl BIMSHUS XUMHUYECKHUX IPOHU3BOJICTB
Ha OKpy»karwlyto cpeny. CTyIeHThl N3y4aroT
NPUHLMIBI  KOHTPOJASA WU MOHMTOPMHIA
3arpsi3HEHUM, AHAM3HPYIOT  BO3JECHCTBHE
IIPOU3BOJICTBEHHBIX IIPOLIECCOB Ha
9KOCUCTEMY. Taxxe OCBEIAIOTCS
COBPEMEHHBIE METO/bl OUUCTKU CTOYHBIX BOJL
u BBIOPOCOB, pa3palbaThIBalOTCS MEphl IO
CHIDKEHHIO  DKOJIOTMUECKOTO  BO3ACHCTBHUS
MIPOU3BO/JICTBA, u paccMaTpuBalOTCs

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
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KapacThIPbLIy/Ia. Kypc 9KOJIOTHSUIBIK | TIPUHIMITBI  yCcTOWuYuBOro  pasputuss  u | environmental standards, as well as identifying and
CTaHgapTTapAbl  Oarajgay  JKOHE  CaKTay | pecypcocOepe:keHus B xumuueckoi | addressing problem areas in chemical production.
JaFAbUIapblH  KaJBIITACTBIPyFa,  COHJAW-aK | MpOMbIIUICHHOCTH. Kypc HampaBieH Ha
XUMUSIITBIK eHJIipicTer] npoOnemManblK | GOpMUPOBAaHHUE  HABBIKOB ~ OLGHKH |
aliMaKkTapibl ~ aHBIKTayFa  JKOHE  JKOIOFa | 00CCIICUCHUs COOJIIOJICHHUS DKOJIOTHYCCKUX
OarbITTaJIFaH. CTaH/JapTOB, a TaKXKEC BBUIBICHHA U

yCTpPaHEHUs MPOOJIEMHBIX 30H B XMMUYCCKOM

IPOM3BOJICTRBE.

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

JapubaeBa CeBapa AHBapkb3bl, | ['yoenko Makcum AmnapeeBuu, crapmmii | Gubenko Maxim Andreevich, Senior Lecturer,

JKapaTblUIBICTAHY FBUIBIMAAPbIHbBIH MaFI/ICTpi, ara
OKBITYIIbL

npemnoaaBarTejib, MAruiCTp XuMuu

Master of Chemistry
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Tazam enimoepinin ananu3zi/ Ananus nuwieevlx npodykmos/ Food Analysis

Oky maxcamul / Yueonas yenv/ Purpose

TaMak XHUMIESCHl CallaChlHIA TepeH OimimM amy
YIIiH TaMaK ©HIMJEpIH Tajjay oJicTepl MEH
oNiCTepiH Urepy, COHAal-aK TaMaK OHIMJIEPiHIH
Kayilnci3airi MEH camachlH KamMTaMachl3 €Ty
MaKCaThIH/Ia camnajibl JKOHE CaHIBIK Taljay

OCBOCHHEC MCTOIAOB U TCXHHUK aHAJIN3a IMHIICBBIX
MPOYKTOB JIJIsl IPHOOPETEHUS NIyOOKHX 3HAHUN
B 00JacTH NMUIIEBOW XMMMHM, a TAK)KE Pa3BUTHUS
HaBBIKOB Kaye€CTBEHHOI'0 M KOJHWYECTBEHHOIO
aHajau3a C 1eJIblo ob0ecrieyeHuss 0e30MacHOCTH 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

JaFIbIJIAPBIH TAMBITY. Ka4eCTBa MHIICBBIX MPOYKTOB. products.

Oxbvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl carri askraranHan keiiin 0Oinim | [Tociie  ycmemnoro  3aBepumieHusi  kKypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
1. Tamax  xumusachiHIa  KosgaHbutaThiH | 1. OOBsACHSITH OCHOBHBIC mpuHIMIBLI M TexHuku | 1 Explain the basic principles and techniques of
TaJIZayAbIH HETI31 MPHUHIMIITEPI MEH OMICTEPiH | aHATU3a UCIIOIb3YEMbIX B MTUIIECBONH XUMHUH. analysis used in food chemistry.
TYCIHIIPIHI3. 2. IMpumensaTh MeTObI KauecTBeHHOro aHamusa | 2. Apply qualitative analysis techniques to
2. Tamak  eHimaepiHiH  KypaMbl  Me€H | JUId OIpeICIEHUS cocTaBa W xapakrepuctuk | determine the composition and characteristics of

cUNaTTaMajapblH aHBIKTAY YIIIiH CaIajibl Tajajaay
o/IicTepiH KOJIJaHBIHBI3.

3 HakThl KOMIIOHEHTTEpHl JKSHE OJIap/blH
TaraMmJiaFbl KYpaMbIH aHBIKTAy YIIIH CaHABIK
Tangay 9ICTEePiH KOJITAHBIHBI3.

4 ABBIK-TYNIK Kayinci3iriH OaralaHbI3 JKOHE
TaFaMHBIH BIKTHMAJI JIACTAHYBIH aHBIKTaHBI3.

5. OHIMIEp/iH canacklH Oaranay YIIiH OJapablH
XUMUSIIBIK ~ KOHE  (PU3UKANBIK  KAaCHETTEpiH
TaJIdaHbI3.

6. ABBIK-TYJIKTIH O€JNTrUIeHreH cTaHgapTTapra
ColiKecTiriH Oaranay YIIiH CTaHAApTTap MEH
cara HopMaJlapblH KOJIJIaHBIHBI3.

7. ABBIK-TYJIKKE Tajjay oKyprizy YILIiH
3aMaHayH 3epPTXaHAIBIK YKa0IBIKTapMEH JKYMBIC

icTey.

MTUIIEBBIX TPOTYKTOB.

3 IlpumeHATH  METOAbl  KOJMYECTBEHHOI'O
aHaiM3a A8 ONpENeNIeHUs  KOHKPETHBIX
KOMIIOHEHTOB U HUX COJEp)KaHUS B MHUIIEBHIX
MPOJYyKTax.

4 OnenuBath 0€30MaCHOCTh
BBISIBIIATE  TIOTEHIIMAJbHBIE
MUIIEBBIX MPOTYKTAX.

5. AHanu3upoBaTh XUMHUYECKHE U (U3NYECKUE
CBOWCTBA MPOJYKTOB JJIsl OLIEHKH UX KauecTBa.

6. [IpuMeHATh TaHAAPTHI U HOPMBI KayecTBa IS
OLIEHKM COOTBETCTBHMSI MUILEBBIX IPOIYKTOB
YCTaHOBJICHHBIM CTaHAapTaM.

7. PaboTtatb ¢ COBpEMEHHBIM J1AOOPATOPHBIM
o0opysoBaHHWEM JUIsl TPOBEIEHUS  aHalIu3a
MHUIIEBbIX MPOJIYKTOB.

POAYKTOB
3arpsi3HEHUS

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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8. MekrenTeri XUMHUS KypChIH OKBITY YILIiH
ayFaH OlTIMIEpl MEH JTaFablIapblH KOJIAHY

8. HpI/IMeHSITB IMOJIYUCHHBIC 3HAHHA W HAaBbIKU
JJIA IPCIIoIaBaHu sl IKOJbHOI'O KypCa XMMHUH

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

OprasnukaiblK XUMUSHBIH TEOPUSUTBIK HET137epi

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHH

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

ABBIK-TYJIIKTI Tajjay KypChl CalalbIK JKOHE
CaHJIBIK OMiCTEep/al KOca allFaH/a, a3bIK-TYJIKTI
Tajnay ojicTepi MeEH OICTepiH KaMTHIBI.
CryneHTTep TaMaK XUMUSICBIHA KOJIJaHBLIATHIH
OPUHIMIITEP MEH KYpalgapabl YHpeHen,
COHBIMEH Karap OHIMHIH Kayinci3miri MeH
camacblH Oakpiiay ofmictepin MeHrepeai. Kypc
asICBIHJIA 3aMaHayH 3ePTXaHAIBIK JKa0abIKTaPIbI

nalijanaHa  OTBIPBII ~ NPAKTHKAJIBIK  OKBITY
Kypriziieni, Oy CTyAEHTTepre opTypii OHIM
TYpJepiHe  XUMHSUIBIK — Tajjay O Kyprizy

JaFIbUTAPBIH JaMBITYFa MYMKIHJIK O6epeni. Cama
CTaHJIapTTapbl MEH HOPMATHUBTEPIH KOJJIaHYFa,
COHJIaif-aK TaMakK OHIMJIEPIHIH KAyINCi3IirT MeH

caracblHbIH KOFaphbl CTaHJapTTapblH
KaMTaMachl3 €Ty YIIIH ©HEpKICITe aliFaH
OuriMaepiH  maiijanaHyfa  epekuie  Hazap
ayAapbLIa/ibl.

Kypc "Axanuz HUIIEBBIX MPOyKTOB"
OXBAaThIBaeT METOALI M TEXHUKH aHaIN3a
IMUILEBBIX MPOIYKTOB, BKJIIOYas KaK

KAaueCTBEHHbIE, TaK U KOJUYECTBEHHbBIE METO/IBI.
CryaeHTbl H3y4yalOT NOPUHLHUIBI U MPUOOPHI,
WCIIONb3yEMbIE B TMHINEBOW XUMHH, a TaKkKe
OCBAMBAIOT METOJbI KOHTPOJsL OE30MacHOCTH U
KauecTBa mpoaykuuu. B pamkax Kypca
MPOBOAMUTCS ~ MpakTuyeckoe  oOydeHue ¢
HCIOJIb30BAHUEM COBPEMEHHOI'0 J1abOpPaTOPHOIO
0o0OpyJIOBaHUS, YTO TO3BOJIAET CTyIEHTaM
pa3BUBaTh HABBIKM TPOBEACHUS XUMHUYECKOTO
aHallM3a pa3jMYHbIX BUIOB MpOoIyKToB. Ocoboe
BHUMaHUE YJAENSeTCs MPUMEHEHUIO CTaHapTOB
u HOPMAaTHBOB KauecTBa, a TaKxe
WCTIONB30BAaHUIO  TOJYYEHHBIX  3HAHUU B
MIPOMBIIIJIEHHOCTH U OOECTeueHUs] BBICOKHX
CTaH/IapTOB OE30MACHOCTH U KayecTBa MUIIEBBIX
MPOJIYKTOB.

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.

bazoaprama scemexwici / Pykoeooumens npozpammer/ Programme manager

Tayp6aeBa I'yab:xkan YpmanraeBHa, xumusa | TynebaeBa bamkxan bBeucoBna, xangunar | Daribayeva Sevara Anvarkyzy, master of
FBUIBIMIAPBI KaHAWOAThI, KaybIMIACTBIPBUIFAH | XUMHYCCKHX HayK, aCCOHI/II/IpOBaHHBII\/II natural sciences, Senior Lecturer
npodeccop npodeccop
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Tazamowvik xumusn/ Huwesasn xumus/ Food Chemistry

OKy makcamut / Yueonan yenv/ Purpose

OmapaplH ~ KYpPBUIBIMBI,  KacHeTTepi  MeH
JICHCAyJIBIKKa ocepi Typaibl TEpeH OuTiM aiy,
COHJIaii-aK TaMakK OHIMICPIHIH KayiIlci3airi MeH
camachlH KaMTaMachl3 €Ty JaFIbUIapbIiH JTaMBITY
MakcaThlH/Ia TaMaK ©HIMICPIHIH XWMHUSIIBIK
KYpaMbIH TaJJAyJbIH Ipreii MPUHIMITEPI MEH
OIICTEPIH HTrepy.

OcBoenne (yHIaMEHTAIbHbBIX MPUHLUIIOB U
METOJOB AaHaIM3a XHUMHUYECKOIO COCTaBa
MUILEBBIX IPOAYKTOB C IIEIbI0 IPUOOPETEHUS
rI1yOOKHUX 3HaHUHN O UX CTPYKTYpE, CBOMCTBAX
U BIMSHUU Ha 3J0POBBE, a TAK)XKE Pa3BUTHS
HaBBIKOB  oOecriedyeHus 0€30MaCHOCTH U
KAauecTBa MUILEBON MPOAYKIIHH.

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

Hamuceci / Pesynomamul o6yuenusn / Learningoutcomes

Kyperbl coTTi asikraraHHaH KeiliH Outim
alymbLiap

1. TaramHbIH XUMHUSIIBIK KYPaMBbIHBIH
HETi3epiH TYCIHIIPIHI3: TaFaMHBIH HETI3ri
XUMHUSUTBIK KOMIIOHEHTTEP1 MEH KYPBUTBIMBI.

2. Tamak eHIMJIEpiHIH CamalbIK >KOHE CaHBIK
KypaMblH aHbIKTay YIOIH Tajujgay oJICTEepiH
KOJIIaHBIHBI3.

3. UHrpenvieHTTepIlH XUMUSIIBIK KacUETTEpIH
€CKepe OTBIPHII, opMyaiapsl KapacThIPHIHbI3
4. Kby KoHE XUMUSIIBIK OHJCY IIH TaFaMHBIH
XUMHSUIBIK ~ KypaMbl MEH camachlHA 9cepiH
Oaranay.

5. ABBIK-TYJNIKTI OHJEY >KoHE cakTay Ke3iHne
Kayinci3ik MPUHIUNTEPIH KOIAaHBIHBI3.

6. XUMUSITBIK Kocranap MEH
KOHCEPBAHTTap/IbIH 9cepiH Oaranay.

7. OHIMHIH camacblH Oakbulay —QJiCTepiH
KOJIZTAHBIHBI3.

8. MekrenTeri XUMuUsi KypChIH OKBITYAa OlmiMIi

IMocse ycmemHoro

o0yuarmuecs OyayT
1. OOBSACHATH OCHOBBI XUMHUYECKOTO COCTaBa
MUIIEBBIX MPOJAYKTOB: OCHOBHBIE XUMHUYECKHE

3aBeplIeHUs Kypca

KOMIIOHEHTBI W CTPYKTYypy  IHIIEBBIX
MPOAYKTOB.
2. IlpumensTp MeTombl aHamM3a UL
OTpeJIeNIeHUs KayeCTBEHHOI'O U
KOJINYECTBEHHOTO cocTraBa MTUIIEBBIX
MPOAYKTOB.

3. PaccmartpuBaTh penentypel ¢ Y4eTOM
XMMHUYECKHX CBOMCTB MHIPEIUEHTOB

4. OrueHuBaTh BO3JEHCTBHE TEIUIOBOU U
XMMHUYECKOH O0O0pabOTKM Ha XUMHUYECKUH
COCTaB M Ka4eCTBO MUMIEBBIX MTPOTYKTOB.

5. [IpuMeHATh NPUHLUIIBI OE30MACHOCTH MPH
00paboTKe ¥ XpaHEHHUHU MUIIEBBIX MPOITYKTOB.
6. OueHuBaTh BIMAHUE XMMHUYECKHX JI00ABOK
Y KOHCEPBAHTOB.

7. TIpuMeHSATh METOJbl KOHTpOJI KauecTBa

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,

79




KOJIZIaHy

MPOYKIIUH.
8. IlpumeHsATh 3HAHUS TpPU MEPENoJaBaHUU
LIKOJIBHOTO Kypca XUMHUU

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

OpraHuKanblK XUMHUSHBIH TEOPHSUIBIK HET131epi

Teop CTHYCCKHNE OCHOBbI OpFaHquCKOfI
XUMHNU

Theoretical Bases of Organic Chemistry

Kypcmoty kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

ojlap TayNJay OMICTepiH MEHrepeni, eHIMAepIi
JMalbIHIAyJaFbl  XUMHSUIBIK ~ KOMITOHCHTTEPIiH
e3apa opeKeTTecyiH 3epTTeni,
WHTPEIUCHTTEPIIH XUMHSUIIBIK €pEeKIIeTIKTepiH
€CKepe OTBIPBINT PELENT Kacay JIaFIbUIapbiH

nambitanpl.  CoHpaii-ak TaMakK ©HIMJIEPiHIH
Kayinci3miri, TepMHUSUIBIK  OHACYAIH  acepi,
XMUMUSUIBIK ~ KOCHAJapAblH ~ OCepiH  Tanjgay
MOceNeNiepi  TalKbUIaHAABl  JKOHE  TaMak

eHepKaciOiHeri canaHbl OaKplIay oficTEpi MEH
MHHOBAIMSUIBIK TOCUIAEPre OKBITY KYPri3iiael.

OCBaMBAIOT  METOJbl  aHAIW3a, HU3y4aroT
B3aMMOJICHCTBHE XMUMHYECKHX KOMIIOHECHTOB
npu [IPUTOTOBJICHUH IPOJTYKTOB,
pa3padaThIBatOT HABBIKK CO3JaHUS PEUENTYP
C Y4YyeToM XHUMHYECKHX  OCOOCHHOCTEH
WHTPEIUEHTOB. Tarxoke 00CyX1arTCs
BOIIPOCHI 0€30MMacHOCTH 1107011(S1:350'¢
MPOIYKTOB, BO3JICHCTBHS TETUIOBOM
00paboTKH, aHalW3a BIUSHUS XUMHUYECKHX
N00aBOK, W MPOBOJIUTCS OOy4YEHHE METOAaM
KOHTpOJII KauyeCTBa W  WHHOBAI[MOHHBIM
MOJIXO/IaM B THIIEBON MPOMBIIIICHHOCTH.

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.

bazoaprama rcemexuiici / Pykosooumenw npozpammut/ Prog

ramme manager

Tayp06aeBa I'ynbxan YpMmaHTaeBHa, XuUMUsA
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

TynaebaeBa bamxan beucoBHa, kanauaar
XUMHUYCCKUX HaYK, aCCOIII/II/IpOBaHHI)II\/JI
npodeccop

Daribayeva Sevara Anvarkyzy, master of natural
sciences, Senior Lecturer
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buoxumusn/ buoxumus/ Biochemistry

Oky maxcamul / Yueonan yenv/ Purpose

TipurimikTig MOJIEKYJIAJIBIK HET13/IepiH,
OMOXMMUSUIBIK MEXaHU3MJIEP/l KOHE OJIAP.IbIH
ar3aHbIH JICHCAYJIBIFBI MEH JKYMBICBIHA OCEpiH
TYCIHy MakcaTblHAA Tipl OpraHuU3MIEpeTi
XUMUSIIBIK TIpOIeCTep Typanbl ipreii Oimimui
urepy.

OcBocHre (QyHIAMEHTANBHBIX 3HAHUH O
XUMHAYECKHX nporieccax B KHUBBIX
Opranu3Max c [ETBI0 MTOHVMAHHSI
MOJICKYJISIPHBIX OCHOB KHU3HH,
OMOXMMHYECKHX MEXaHU3MOB U WX BIIASHHUS
Ha  310poBbe M (HYHKIIMOHHUPOBAHUE
OpraHu3Ma.

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.

Homuceci / Pesynomamot 00yuenus / Learningoutcomes

OKbimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
alymbLIap:
1-Heri3ri Buoxumus (cTaTHKaNbIK,
TAHAMUKAIIBIK, (bYHKITMOHATJTBI

Ooroxumus )0oMbIHIIa OLTIM/II TapaTy;
2-FBUIBIMU-OIICTEMEIIIK  JICHTeine OMIPITIK
MPOLIECTEP/IIH ~ MarblHACBHIH JKOHE  OJapJblH
ar3aHbIH MYIIEJIepIMEH, YIIMATaphIMCH JKOHE
MylIenepiMeH OalllaHbICBIH THICTI JIeHreiae
TYCIHAIPY;

3-bunocodusnblk OUTIMHIH HETI3IEpiH, aTam

alTKaHga, MaTepUAJIBIK  ONeMAETi  JaMy
KYOBLITBICTAPBIHBIH XUMUSITBIK Heri3aepin
Tapary;

4,5-0MOXUMHUSAIIBIK Ma3MYHMEH JKaTTBIFYJIap MEH
XUMUSITBIK OKCIIEPUMEHTTED JKYPTi3y;
6-OMOXUMUSIIBIK IKCIIEPUMEHTTEPI
YUBIMIACTBIPY,  XKYPridy  JKOHE  Tajjay,
XUMUSJIBIK ~ KayINCi3JiK —epexerepiHe coikec
AKYMBIC 1CTEY;
7-OKyIIbUIAPMEH

FBIJIIBIMH JKYMBICTBI

IMocae ycmemHoro
o0yuaruuecs Oyayr:
1 — TpancnupoBaTh 3HaHHMS 1O 0a30BOM
OnoxuMuu (CTaTUdeckas, JIUHAMUYECKas,
byHKIIMOHATIbHAS OMOXUMHUS);

2 — OOBACHAT, HA JOHKHOM YpPOBHE
HAyYHO-METOJUYECKOM  YPOBHE  CMBICI
JKU3HEHHBIX TPOIECCOB M UX CBS3b C
OpraHamMH,  TKaHIMH u OpraHamu
OpraHu3Ma;

3 — TpaHcnupoBaTh OCHOBBI (HIOCOPCKUX
3HAHWW, B YaCTHOCTH, XUMHUYCCKUX OCHOB
SBIICHUH Pa3BUTHS B MaTePHAILHOM MHPE;

3aBeplIeHHs] Kypca

45—~  BbINOMHATP  yHOpPaKHEHUSX U
XUMHUYECKHE AKCIEPUMEHTHI c
OMOXMMHUYECKHUM COJIEpPKaHUEM,;

6 — opramusoBarh, TPOBOJAUTH U
MIPOaHAIU3UPOBATH OMOXMMHYECKHE

HKCIIEPUMEHTHI, pad0TaTh B COOTBETCTBUU C
MpaBUJIaMU XUMHUYECKOI 0€30MacHOCTH;
7 —  HUCOOJB30BATH  OHOXUMHUYECKUE

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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YHBIMIACTBIPY KOHE KYPTizy YILiH
OMOXMMUSUIBIK SKCIIEPUMEHTTEP/I KOJIJaHy;
8-0MOXUMUSITBIK aKIapaTThiH oprypi
KO3/IePIMEH JKYMBIC 1CTEY

OKCIIEPUMEHTBI  JUI ~ OpPTaHU3allMd U
BE/ICHUS HAYYHOU pabOThI C YYCHUKAMU;

8 — paboTaTh C pa3IMYHBIMH HCTOYHHKAMHU

OMoXMMHUUYECKON HH(pOpMaIuu

Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

OprasnukaiblK XUMUSHBIH TEOPUSUTBIK HET137epi

TeopeTnueckne OCHOBbI OPraHU4ECKON
XUMUHU

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamxkoe codepacanue kypca/ Course summary

buoxumust  kypcel  Tipi
XAMHUSAIIBIK pOIeCTePIi
neHreine 3eprreyni  Kamtunsl.  CTyIneHTTEp
ouomosiekyanapapiH  (OenokTap,  HYKJICHH
KBIIIKBUIIAPGI, JUIHAATEP, KOMIpCyaap) Herisri
OMOXVMISUTBIK  KOJIAPBIH, KYPBUIBIMBI MEH
KBI3METIH, reHETHKAHbBIH MOJICKYJIAJIBIK
MEXaHM3MJICpiH, JKacylla  dJHEPreTHUKACHIH,
MeTa00THU3MI], coHmaml-aK xKacyla
mporectepingeri  MornekynanapaelH —~— e3apa
opekerTecyiH 3epTreiinai. Kypc coHbiMeH katap
(U3HONIOTHS MEH MEIUIIMHAHBIH OMOXUMHUSITBIK
aCTeKTUIepiH, COHBIH IMIiHAE MNaTOJOTHS MEH

opraHu3MIepAeri
MOJIEKYJIAJIBIK

Kypc "buoxumus" o0XBarblBaeT H3y4YECHHE
XUMHYECKHX IIPOLIECCOB B KHUBBIX
OpraHu3Max Ha MOJIEKYJSIPHOM YpOBHE.
CryneHTsl U3Yy4aroT OCHOBHBIE

OMOXMMUYECKUE MYTH, CTPYKTYPY U (DyHKIHH
O6uomornekys (OeIKOB, HyKJIEHHOBBIX KUCIIOT,
JIUTIH]IOB, yIJIEBOIOB), MOJICKYJISIPHBIC
MEXaHHU3Mbl TCHETHKH, JHEPreTHUKU KIICTKH,
MeTabonm3M, a TakKe B3aHMOJCHCTBHE
MOJIEKYJ] B KJETOYHBIX mporeccax. Kypc
TaK)Ke 3aTparuBaeT OMOXMMHUYECKHUE ACTIEKTHI
GU3MONOTHH W METUIMHBL,  BKJIFOYAS
MATOJIOTUU U TUATHOCTHKY Ha MOJEKYJISPHOM

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

MOJICKYJANBIK ~ JICHTe#aeri  JAuarHocTHKaHbl | ypoBHe. llenmbro sBisiercst mpemocramienue | biology and medicine.
KaMTHbl. Makcatel - CTyJeHTTepre OHOJIOrus | CTyJAEHTaM rITyOOKHUX 3HaHU 0

MEH MEIWIMHAHBIH OpPTYPJ calanapblHaa | OMOXMMHUYECKHX OCHOBaX IKM3HH U WX

OMIp/IiIH  OMOXMMHSIBIK  HETi3Jepl  JKOHE | IPWIOKEHUH B pa3IMYHbIX  00JacTaX

oJIapAbIH KOJAAHBLIYBl Typajbl TEpeH OiaiM | OMOJIOTHU U MEIUITUHBI.

oepy.

bazoaprama rcemexuici / Pykosooumens npozpammut/ Prog

ramme manager

Tayp06aeBa I'yabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJApPbl KaHAWAATbhl, KaybIMAACTHIPBIIFaH
npodeccop

TynaebaeBa bamxan beucoBHa, kanauaat
XUMHUYCCKUX HaYK, aCCOHI/II/IpOBaHHI)II\/’I
npodeccop

Daribayeva Sevara Anvarkyzy, master of natural
sciences, Senior Lecturer
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Tipwinik npoyeccmepinin xumusacol/ Xumusa npoyeccos ryncuznedeamenvnocmu/ Chemistry of Vital Processes

OKy makcamut / Yueonan yenv/ Purpose

BroMOrusSHBIH XUMUSUIBIK aCHEKTUIEPiH TYCIHY,

I/I3y‘-ICHI/Ie XUMHUYCCKHUX OCHOB U MCXaHU3MOB

Study of the chemical bases and mechanisms of

KOpIIaraH opTara Oeliimaeny JKOHE | )KM3HEHHO BaXKHBIX ITPOIIECCOB B opranm3max | Vital processes in organisms in order to understand
JICHCAYJIBIKTBI caKTay MakcaThIH/Ia | C IeJIbI0 TOHMMaHus XUMUYeckux acrektoB | the chemical aspects of biology, adaptation to the
opraHusMziepaeri OMIpITIK nporecTepaiy | OMOIOruy, afganTalii K OKpy»Karomei cpeae | environment and maintenance of health.
XUMISUTBIK ~ HETI37iepi  MEH  MEXaHW3MJICPIH | U MOIEPKaHUS 3[0POBBSI.
3eprTey.

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learningoutcomes
Kypcerbl carri asikraranHaH Keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJIymbLiap odyuarommecst OyayT students will be

1. Opraamsmaepaeri eMipiiK MpOoIeCTepIiH
HETi31HJe XaTKaH MOJICKYJAIBIK HETi3ep MEH
XUMUSIIBIK MEXaHU3MIEPAl TYCIHIIPiHI3.

2. Tipt xyitenepae Oo0naTbiH OHOJOTUSIIBIK
KyObUIBICTAp MEH MpolecTepai TYCIHIIPY YIIiH
XUMHUSUIBIK O111M/I1 KOJIIaHBIHbI3.

3. OpraHu3mzepAiH  Jkacyliajgapbl — MeH
TIHJEPIHJEr1T OMOXUMHUSIIBIK KOMIIOHEHTTEPAIH
@3apa 9pEeKeTTeCyiHe TajIay JKacaHbI3.

4. buonoruanslk oKyWeirep MeH  TIpUIUIIK
MPOIIECTEPIH 3EPTTEY/IC€ XUMMSUIBIK OIICTEeP/Il
KOJI/IaHy.

5. Kopmiaran oprara OeHiMAETyaiH XUMUSIIBIK
acIeKTiJIepiH TYCIHAIPIHI3.

6. KeiliGip mopimik 3aTTapAbslH ajaM ar3achlHa
ocepiH TYCIHY VIIIH XUMUSUIBIK YFBIMIAapbl
KOJITaHY

7. Tipi xyienepae ©OonaTblH  XUMHSIIBIK
mporectepai  OeHHENeHTIH MOAeNbIep MeEH
cxemasap/ibl a3ipiey.

1. OOBICHATHL MOJICKYJISIDHBIEC OCHOBBI U
XHUMHUYCCKUEC MCXAaHU3MBI, JIC)KAIIIUC B OCHOBEC
JKU3HCHHO BaKHBIX ITPOLCCCOB B OpraHru3Max.
2. HpI/IMCHflTb XUMHUYCCKUEC 3HaHUA JJIA

OOBSICHEHHSI OHMOJIOTMYECKUX SBIICHHH W
IIponeccoB, MPOUCXOAAIINX B KHUBBIX
CUCTEMaAX.

3. HpOBOZ[I/ITB aHaau3 B3aUMOJICHCTBUSA

OMOXMMUYECKUX KOMIIOHEHTOB B KJIETKAaX H
TKaHSIX OPTaHU3MOB.

4. TIlpuMeHATh XUMHUYECKHE METOABl B
HCCIIEIOBAHUAX OHOJOTHUECKUX CHCTEM U
MIPOIIECCOB KU3HEIEATEITIBHOCTH.

5. OOBACHATL  XUMHYECKHUE
aJjanTaly K OKpy Karouen cpeae.
6. IlpuMeHsATh XUMUYECKHE KOHIEHIINH JUIS
IMOHMMAaHHUS JEHCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MpENnaparoB Ha OPTraHU3M
yeaoBeKa

ACIICKTHI

7. Pa3pabaTpiBaTh MOJETHM M  CXEMBI,

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. Mexkren XUMHS KypCbIHBIH OHE OHBIMEH

OaliyIaHBICTHI TIOHJIEP/IiH OHOJIOTUSIIBIK
MOCEJICTIEpIH  MICIIy/A€  XUMHSUIBIK — OUTIMII
KOJIJIaHy

WIUTIOCTPUPYIOINHUX XUMHUYCCKUC IIPOLECCCHI,
IIPOUCXOAAIINE B )KUBBIX CUCTCMAX.

8. [IlpumeHATHP XMMHYECKHWE 3HAHUA B
perieHun OMOJIOTHYECKHUX npobiem
IIKOJILHOTO Kypca XUMHU W CMEXKHBIX
JMCIUTUIAH

Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

OprasnuKaiblK XUMUSHBIH TCOPUSUTBIK HET13epi

Teopernueckrne OCHOBBI OPraHU4ECKON
XUMUHU

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawia mazmynst / Kpamxoe codepacanue kypca/ Course summary

"Tipmigik TPOLECTEPiHIH XUMHICH" KypChl
OpraHu3MzepAeri OHONOTHSIIBIK TMPOIECTEPIiH
XUMHSUIBIK aCTEKTIepiH 3epTTeyAl KaMTHIBI.
CrymeHTTep TIPHIUTIK OPEKETIHIH MOJICKYJIAIBIK
MEXaHM3MJIEpiH, >Kacyllanap MEH TiHAepAeri
XUMUSIIBIK MIPOLIECTEP/Ii, OMOXUMMUSLIIBIK
KOMITOHEHTTEP/IiH e3apa OpeKeTTecyiH,
OpraHU3MJIEpIiH KOpIllaraH opTara OelimMaenyiH
3eprreiini. Kypc coHbiMeH KaTap OMOIOTHSIIBIK
3epTTeyJiep]e XUMHSIIBIK 9IICTeP/l KOJTAHY/IbI,
aypynapJblH XUMHUSIBIK aCHEKTIIepiH >KOHE
MEIUITTHATBIK OMOXVMHUSTHBI KAMTH/IBL.
MakcaTel - CTyAEHTTEpre OMIpAiH XUMHSIIBIK
Heri3zepl KOHE OJapJblH OHOJOTUS MEH
MEIHIIMHA KOHTEKCTIHJE KOJJAHBLIYbI TYpPalbl
TepeH Ou1iM Oepy.

Kypc "Xumust MPOIECCOB
KU3ZHEICSITEIIbHOCTU" OXBAaThIBACT H3YyUCHHE
XUMHYECKUX  AaCleKTOB  OHOJIOTMYECKUX
nporeccoB B opraHu3max.  CTyIeHTHI
W3YyYaroT MOJIEKYJISIPHBIE MEXaHHU3MBI
KU3ZHEICSITEIIbHOCTH, XUMUYECKUE IMPOIIECChI
B KJIETKaX M TKaHIX, B3aUMOJECHCTBUE

OMOXMMUYECKNX KOMIIOHEHTOB, aJIalTaIlHIO
OpraHu3MoB K OKpyxarouieil cpene. Kypce
TaK)K€ OXBATHIBAET MPUMEHEHUE XUMHYECKUX
METOJIOB B OHMOJIOTHYCCKUX HCCICIOBAHUSIX,
XAMUYECKHE  acleKThl  3a0ojieBaHMI U
MEIUIMHCKYI0 Onoxumuio. Llenbio sBisercs
MPEIOCTaBIICHUE CTyJEHTaM TyOOKHX
3HAaHUH 0 XMMHUYECKHMX OCHOBAX >XU3HH U UX
MPUMEHEHUH B KOHTEKCTe OHOJIOTHH W
MCIULIMHEL.

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.

bazoaprama rcemexuici / Pykosooumens npozpammut/ Prog

ramme manager

Tayp06aeBa I'yabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJApPbl KaHAWAATbhl, KaybIMAACTBIPBLIFaH
npodeccop

TynaebaeBa bamxan beucoBHa, kanauaat
XUMHUYCCKUX HaYK, aCCOHI/II/IpOBaHHI)II\/’I
npodeccop

Daribayeva Sevara Anvarkyzy, master of natural
sciences, Senior Lecturer
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Konnouomurx xumus/ Konnouonas xumus/ Colloid Chemistry

OKy makcamut / Yueonan yenv/ Purpose

KommounaTelk  epiTiHAUIepAiH  KYpbUIbIMBIH, | 3yunTh npuHIMIBI Opranu3aimu u seinenus | Study the  principles of organization and
KacHETTEepi MEH MIHE3-KYJIKbIH, COHJai-aKk | B KOJUIOMIHBIX  cHCTeMax ¢  meibio | phenomena in  colloidal systems in order to
OJIapIBIH FBUIBIM MEH TEXHHMKAHBIH OPTYpJi | IOHUMaHUs  CTPYKTypbl,  cBoMcTB  u | understand the structure, properties and behavior of
cajanapbIH/ia KOJIJaHBLTYBIH TYCiHy | MOBEIEHUS KOJUIOMAHBIX pacTBOpoB, a Takke | colloidal solutions, as well as their applications in
MaKCaThIH/Ia KOJUTOMITBIK Ky#enepzeri | X TNpWIOKEHW B pa3nuuHbix obOnactsx | various fields of science and technology.
YHBIMIACTBIPY HOPUHLUINTEP] MEH | HayKd M TEXHUKH.
KYOBLIBICTapbIH 3€PTTEY.

Okvimy namusiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypersl carri askraranHan Kkeiiin 0Oinim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymblLiIap: obyuarommecs OyayT: students will be:

1. 3eprrenerin camagarbl OiLTiM MEH TYCIHIKTI,
COHBIH IMIIHAE OCHl cajamarbl €H O3bIK OiliM
AJIEMEHTTEPIH KOPCETY;

2. MekrenTeri XUMHS ~ Kypchl — asChbIHJAA
KOJUIOMATHIK XUMHUSHBIH MaHbI3Jbl (aKTiIepiH,
TYKBIpBIMAaMatapbiH, OPUHIUNTEPl  MEH
TEOpHsUIapbIH TaparTy;

3. KomnouaTslK xyHenepal aldy KOHE Ta3apTy

ONICTEpIH  KOJJaHa  OTBIPBII  XHUMHUSUIIBIK
AKCIIEPUMEHT KYPri3y;
4. @azamap 1eKkapacblHIa OTETiH OeTTIK

KYOBLIBICTAp MEH IPOLECTEP/l TUICTI FHUIBIMU-
ONIiCTEMETIIK ACHIel/Ie KopCeTy;

5. Komnmowarelk >kyHenepaiH MOJEKYIaIbIK-
KUHETHKAJIBIK KOHE PEOJOTHSIIBIK KaCHEeTTepiH
TYCIHAIPY;

6. Toxipubenep  HeriziHAE€  KOJUIOHATHIK
KYHenepiH KacCUeTTepiH KopceTy (KOJUIOUATHIK
KyHenepin TYPaKTBUIBIFbI KOHE

1. JleMOHCTpUpOBaTh 3HAHUS U IOHUMaHUE
B M3y4aeMoi 00J1acTH, BKJItOYasl 3J€MEHThI
HauOoJiee TIepEZOBBIX 3HAHUM B OITOU
obacTu;

2. TpanciupoBaTh BakHeHIHe (HaKTEI,
KOHIICTIIUM,  NPUHOUOBI W TEOPHH
KOJIJIOUJHON XUMHMM B PaMKax IIKOJBHOTO
Kypca XUMHH;

3. BBINOTHATH XUMHUECKUI HKCIIEPUMEHT C
INPUMEHEHHEM METOJOB IMOJy4YeHUS U
OUYNCTKH KOJUIOMJIHBIX CUCTEM;

4. JleMOHCTpUPOBATh Ha JOJHKHOM Hay4dHO-
METOJUYECKOM YPOBHE IIOBEPXHOCTHBIE
SBJIGHUS. M TIPOIECCHl, MpPOTEKaolue Ha
rpanuiie as;

5. OOBICHATH MOJIEKYJIIPHO-KMHETUYECKUE
U PEOJIOTUYECKHE CBOMCTBA KOJIJIOWIHBIX
CHUCTEM;

6. JeMoHcTpHpOBaTh CBOMCTBA

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.
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KOAaryJISIUsICHI);

7. KonnouareIk xKyHenepaiH KiacTapbiH Oiiemi.
8. KOJJIOMITBHIK XWMHSHBIH HEri3ri Oemimuaepi
OOMBIHINIA camajblK JKOHE CaHIBIK CHUIIaTTarbl
ecenTepl menry;

KOJUTOUTHBIX CUCTEM Ha OCHOBE
HKCIIEPUMEHTOB (YycTOMYMBOCTD u
KOAryJisiui0 KOJUIOMIHBIX CUCTEM);
7. Cucremaru3upyer  3HAET
KOJUIOUTHBIX CUCTEM.

8. pemarb 3amaud  KAuyeCTBEHHOTO U
KOJIMYECTBEHHOI'O XapaKTepa MO OCHOBHBIM
pazaenaM KOJUIOMIHON XUMUH,

KJIaACChI

8. solve problems of qualitative and quantitative
nature on the main sections of colloid chemistry;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Kanmel xumus

‘ OO6miast Xxumust

| General chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Komnouarelk  kyienepnin  TaOuWratbl  MeH
xikrenyl. Kommouarelk skyidenepal aimy >KoHE
Tazapty omictepi. Kommowmarelk KyHenepaiH
MOJICKYJIAJIBIK KHHETUKAJIBIK KOHE PEOJIOTUSIIBIK
KacHeTTei.

[Mpupoma u xnaccuduramus KOJIOUTHBIX
OUYHUCTKHU
MonekysapHo
KHHETUYECKUE U PEOJIOTUYECKHE CBOICTBa

CHCTCM. HonyquI/Ie n MCTOAbI
KOJIJIOMJHBIX CUCTEM.

KOJIJIOMOHBIX CUCTCM.

Nature and classification of colloidal systems.
Preparation and methods of purification of
colloidal  systems. Molecular  kinetic and
rheological properties of colloidal systems.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Prog

ramme manager

JMapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIbICTAHY FhUIBIMJIAPbIHBIH MarkcTpi, ara
OKBITYIIbL

I'ybenko Makcum AHApeeBHY, CTapHIUH

npenogaBaTe/ib, MAruCTp XuMMuu

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Jlucnepcmi ycyitenepoin xumuscol/ Xumusa oucnepcuvix cucmem/ Chemistry of Dispersed Systems

Oky maxcamul / Yueonan yenv/ Purpose

JMCTIEPCTI JKyHenepaeri KypbUIbIM, KacHeTTep

OCBOEHHE OCHOBHBIX KOHIEIIUU U SABJIECHUU

mastering the basic concepts and phenomena of

MEH e3apa OpEKEeTTeCylep Typaibl OLTIMII | JUCIIEPCHOM XUMHHU c uenbto | disperse chemistry in order to improve knowledge
KETUIIIpy, COHAal-aK oJiapJbl FBUIBIM MEH | yCOBEPILCHCTBOBAaHMs 3HAaHWM O CTpykType, | Of the structure, properties and interactions in
TEXHOJIOTUSHBIH OPTYPJIi cajalapblHaa KOJJAaHy | CBOHCTBAax u B3aMMOJICHCTBHSAX B | disperse systems, as well as their application in
MakKcaThIH/Ia JMCIEPCTI XMMHSHBIH HETi3T | JUCIEPCHBIX — CHCTeMax, a Takke w|x | various spheres of science and technology
TYKBIPBIMIAMAIapbl ~ MEH  KYOBUIBICTApbIH | MPUMEHEHUS B Pa3MYHbIX cepax HAyKd H
TEPECHJICTIN Urepy TEXHOJIOTHHU

Okvimy namuaiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Oiaim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
1. bBemmekrtepain emmemaepid, onapabiH | 1. OOBsICHATH cTpyKTypHBIe ocobenHocTr | 1 Explain the structural features of dispersed
HIINHIH ~ KOHE e3apa OpEKeTTeCyiH Koca | JUCIEePCHBIX CHUCTeM, BKIIo4as pasMepsl | systems, including particle size, shape, and

allFaHja, JUCIEpCTl JKyHenepAiH KYpbUIbIMIBIK
epEeKILEeTIKTEePiH TYCIHAIPIHI3.

2. Oprypai TEXHOJOTHSJIBIK  Macenenepl
Hielrysie, MpIcajibl, MaTepUaIjap MEH OHIMIEPI1
OHJIIpy/le JTMCHepCTi KyHeneplaiH KacuerTepi
Typajbl OUTIMJII KOJIJIaHy.

3. Jlucnmepcti KyHenepaiH XHUMHUSUIBIK >KOHE
(U3MKaIBIK KacCUEeTTEepiHE KYPbUIBIMHBIH 9CEpIH
Tanjay.

4. bemnmiexkTep apachlHIarbl ©3apa dPEKETTECY Il
’KOHE OJIapJIbIH JIUCHEPCTi KYHeNepaiH KaJbl
KAacHEeTTEpIHE SCEPiH TYCIHAIPIHI3.

5. Dxomorusi MeH MEIMIMHAFa KaTbICTHI
MaceJsieniepIl Lenry YIOiH JUCHepCTi Kyihesep
TypaJibl OLTIMII KOJI/IaHy.

6. JlucmepcTti Marepuanfapisl Kacay MeEH
naiianany bl XKaHa TOCULIEPiH a3ipiey

qacTull, uX popmy U B3auMOIeHCTBUSI.

2. Ilpumenarp 3HaHUS O  CBOMCTBax
JIMCTIEPCHBIX CHUCTEM B PELICHUHU PA3JIUYHBIX
TEXHOJOTHMYECKUX  3a7a4, HanpuMmep, B
MIPOU3BOJCTBE MaTEPUAIOB U ITPOLYKTOB.

3. AHanM3UpOBaTh BIMSHUE CTPYKTYpPHI Ha

XUMHYeCKMe U  (U3MuYecKue  CBOICTBa
JTUCTIEPCHBIX CUCTEM.
4. OOBICHATH B3aUMOJICHCTBUS ~ MEXIY

YaCTUIIAMHU U UX BJIMSHHUE Ha OOIIME CBOWCTBA
JIACTIEPCHBIX CUCTEM.

5. IlpumeHATH 3HaHHA O JUCHEPCHBIX
CUCTEeMax JUIsl pelieHus: mpoOieM, CBI3aHHbBIX
C DKOJIOTHENH U METUITTHOM.

6. PazpabGareiBaTh HOBBIE TMOAXOIBI K
CO3JIaHUI0 W MCIOJIb30BAHUIO JTUCIIEPCHBIX

MaTCpHaJIOB

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.
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7. Kana eHiMaep MeH mporecTepii acay YIIiH

7. IlpumeHsTH JAMCIIEPCHBIE CHUCTEMBI B

HAHOTEXHOJIOTHSI ~ CHSKTHl ~ WHHOBAIIMSUIBIK | MHHOBAIIMOHHBIX TEXHOJIOTHSIX, TaKHX Kak
TEXHOJIOTHsIIap/Ia JUCTIEPCTI Ky#enep/i | HAHOTEXHOJIOTHH, Ui CO3JaHHST  HOBBIX
KOJIJIAHBIHBI3. MPOJIYKTOB U IPOIECCOB.
Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

JKanmbl xumust | OGwas xumus | General chemistry

Kypcmoty kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary
"INucnepcri  xkydenep  xumusichl"  kypewl | Kype  "Xumus  mucnepcHeix  cucrem" | The course "Chemistry of Dispersed Systems”
JMCIEPCTI XUMHSHBIH HETI3ri YFBIMAApbl MEH | BKIOUaeT B ceOs wu3ydenue ocHoBHbBIX | includes the study of basic concepts and
KYOBLIBICTAPbIH 3eprreyi KaMTH/Ibl. | KOHLICNIIMA W sIBJICHUH nucnepcHod xumuu. | phenomena of dispersed chemistry. Students are
CryneHTTep JTUCTIEPCTI xyhenepnid | CTyIeHTbI 03HAKaMIIMBAKOTCS c | introduced to the structural features of disperse
KYPBUIBIMIIBIK ~ €PEKIICIIKTepIMEeH,  OJap/bl | CTPYKTYpHBIMH OCOOCHHOCTSIMU JTUCIIEpCHBIX | Systems, methods of their characterization, and the
CHIATTay omicTepimMeH, KYPBUILIMHBIH | CHCTEM, MeToaaMu uX xapakrepusanuu, | influence of structure on the properties of
MaTepuaJapAblH  KAaCHUETTepiHe  OCepiMEH | BIMSHHUEM  CTPYKTypsl ~ Ha  cBoiictBa | materials. The course also covers technological
taHbicazpl. Kypc coHbIMEH Kartap mucrepcTi | MatepuaioB. Kypc Takke 3arparuBaer | aspects of the application of disperse systems in
Kyienepai opTypii cananapja, COHBIH INIHJE | TSXHOJIOTMYECKUEe  acmekThl — npumeneHus | various fields, including materials production,
MaTepuaiaap OHAIpiCiHAe, METWIMHAAA >KOHE | TUCIEPCHBIX CHCTEM B pa3imuuHbIX obmactsx, | medical and environmental applications. The main
KOpIlaraH OpTaHbl KOpFayJa KOJJIaHYJbIH | BKIIIOYAs MIPOU3BOJICTBO matepuaios, | focus is on practical aspects of applying knowledge

TEXHOJIOTHSUIBIK ~ ACMEKTUIEpIH  KapacThIpajibl.
Kasipri 3amanfbpl TeXHOJOTUsIAp MEH FBUIBIMU
3epTTeysiepJie JIUCHepCTi Kyienep Typalsl
ouTiMal KOJIJTaHYIbIH MPaKTUKAJIBIK
acIleKTiJiepiHe Ha3ap ayAapbulajbl.

MPUMEHEHUE B MEOUIMHE U  OXpaHe
okpyxaromiei cpenbl. OCHOBHOE BHHMaHHE
yaAenseTcs MPaKTUYECKUM acreKTam
MPUMEHEHUs]  3HAaHUM O  JIUCIIEPCHBIX
CUCTEMax B COBPEMEHHBIX TEXHOJIOTHSX U
HayYHBIX MCCIICIOBAHUSIX.

of disperse systems in modern technologies and
scientific research.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Prog

ramme manager

MapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIbICTaHy FBUIBIMJAPBIHBIH MarucTpi, ara
OKBITYIIBL

I'yoenko Maxkcum AHapeeBUY, CTapIIvi
[IPENOAABATEb, MATUCTP XUMHUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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