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Kipicne

OJIEKTUBTI TIOHJEP KaTaJlorbl OKBITYJBIH KPEIUTTIK J>Kyheci OOMBIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

CTyneHT MaMaHIBIKTApJbIH  MIHJACTTI KOMIIOHEHT/>)KOFaphl OKY  OpPHBI
KOMIIOHCHTIHIH  TOHJEPIH MEHrepyMeH Karap, YCBIHBUIBI OTBIpFaH TaHJay
OOWBIHIIIA TIOHIEP/I1 TAHIAIT aTybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
OipJece OTBHIPBIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPre >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti cryaenrrep! bimim 0Oepy TpaeKTOPHUSCBIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

Beenenne

[Ipu xpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  Karajor
AJIEKTUBHBIX JUCLUMIUINH, KOTOPBIA MpPEACTaBIsET COOOM CHCTEMaTHU3UPOBAHHBIN
HepeyeHb NUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OMHCAHHUE.

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

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCHUIUIMH JAaeT 3/Baiizep. Bmecte ¢
HUM CTYJEHT 3amoyiHsgeT (opMy 3alucH Ha JUCUUILIMHBL Ay coctaBieHus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaembie CTyAeHTbI! BaXHO NOMHUTB, YTO OT TOrO, HACKOJBKO
MpOJlyMaHHON M 1esocTHOM OyzaeT Bamia oOpa3oBaTenbHas TpaeKTOPHUS, 3aBUCUT
ypoBeHb Bareit nmpodeccnoHanbHOM MOATOTOBKU, KaK OYIyIIEro CrenuanmcTa.

Introduction

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

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

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

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



CeMecTp 00MibIHIIA 3J1eKTHBTI MIHAEpAi 0oy /
Pacnpenesienue 3J1eKTUBHBIX JUCHMILUIMH [0 ceMecTpam /
Distribution of elective courses by semester

Kpenutrep | Akagemus

causbl / JIBIK
Kon-Bo Ke3eH/
[Monnin ataysl / HaumenoBanue auciumiaasl / The name of the discipline KPEIUTOB/ Axan
Numberofcr | nepuon/
edits Academic
period
betiopranukaneik xumus I/ Heopranuueckas xumus I/ Inorganic Chemistry | 5 1
XKanmer xumust/ O6mas xumust/ General Chemistry
betiopranukaneik xumusi |l/  Heoprammyeckas xwumms II/  Inorganic 4 2

Chemistry 11

beropranukanblKk XUMUSHBIH TEOPUSUIBIK Herizaepl/ TeopeTnueckue 0CHOBBI
Heopranuueckoit xumun/ Theoretical Bases of Inorganic Chemistry

AHaJ'II/ITI/IKaJ'ILIK XUMUSA: canaJibIK aHann3/ AHalIUTAYECKasT XHUMUS: 5 3
kauectBeHHbIN anaau3/ Analytical Chemistry: Qualitative Analysis

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

[lepuonTeik ~ JKyile  dIeMeHTTepl  XUMHsICH/  XUMHS  DJEMEHTOB 6 3
nepuoandeckoii cuctembr/ Chemistry of Elements of the Periodic System

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

KyKBbIK jxoHE chiOaiiiac >KeMKOPJIBIKKA Kapchl MojieHueT Herizaepi/ OCHOBBI 5 4
mpaBa M aHTUKOPPYIIMOHHOW KyibTyphl/ Basics of Law and Anti-
Corruption Culture

DOKOHOMHMKA KoHE Kocimkepsik Herizaepl/ OCHOBBI HSKOHOMHUKH H
npennpuHuMatenbcTBa/ Basics of economics and business

Kembacmsuibik Herizaepi / OcHoBbl uaepcetBa / Basics of Leadership

DKoJIOTHsl OHE TIPIIUNK Kayilci3[airi Herizzepi/ DKOJOrus U OCHOBBI
0e3zomacHocTH )u3HenesTeapbroctn/ Ecology and Basics of Life Safety

Feimeimu  3epTTeysiepliiH Heri3epl *oHe akaaeMusuiblK XaT / OCHOBBI
HAyYHBIX UCCIIEOBaHMUI U akageMudeckoe nmucbmo/ Basics of Research and
Academic Writing

KapxblbIK cayaTThUIBIK Heri3/1epi / OCHOBBI (P MHAHCOBOW I'PaMOTHOCTH /
Fundamentals of financial literacy

Komnbrotepinik xumust/ Komnberorepaas xumust/ Computer Chemistry 5 4

XUMUSHBI OKBITYIaFbl KOMITBIOTEPIIIK TeXHOIoTHsu1ap/ KommbroTepHbie
TexHosoruu B o0yuennn xumun/ Computer Technologies in Teaching
Chemistry

OpraHuKanablK XUMUSHBIH TEOPUSIIBIK HeTi3/iepi/ TeopeTuueckrne OCHOBBI 4 4
oprannveckoit xumun/ Theoretical Bases of Organic Chemistry

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

XuMUsAarsl KypAeaeHIipiareH ecentep/ XuMus B yCI0KHEHHBIX 3a/1a4ax/ 3 6
Chemistry in Complicated Tasks

XuMHsAaH TapbIHIbI OalaJapMeH KYMBIC ICTey anictemect/ MeTtonuka
paboThI ¢ omapeHHbIMU eThmu 1o xumun/ Methods of Work with Gifted
Children in Chemistry




OpraHuKaibIK MOJIEKYIaTapAblH (YHKITMOHAIIBI TYBIHABLIAPHl XUMUSIChI/
XuMus QyHKIIMOHAIBHBIX POU3BOJHBIX OPIraHUYECKUX MOJICKYJ/
Chemistry of Functional Derivatives of Organic Molecules

Kap06o- oHe reTeponuKIIl KOCBUIBICTAPABIH XUMHACH/ XUMUS KapOo- U
rereporuknyeckux coeaunenuit/ Chemistry of Carbonand Heterocyclic
Compounds

AHanmu3miH GU3NKa-XUMHSIIBIK 911icTepl/ OU3MKO-XUMHUYECKUE METOIBI
ananmsa/ Physical and Chemical Methods of Analysis

dusnKa-XUMUSIIBIK aHAIM3I1H TEXHUKACHI, TPUOOPIIap MEH Kypas-
xabapikrap/ TexHuka GU3NKO-XMMUYECKOTO aHaIn3a, TPUOOPHI U
obopynosanue/ Technique of Physical and Chemical Analysis, Instruments
and Equipment

Ousukanslk xumust/ Gusndeckas xumus/ Physical Chemistry

@u3HMKaIBIK XUMHSHBIH TEOPHUIBIK Herizaepl/ TeopeTnyeckre OCHOBBI
dbusnueckoit xumun/ Theoretical Foundations of Physical Chemistry

XumusiblK TexHosorus/ Xumudeckas texuonorus/ Chemical Technology

XUMUSUTBIK OHAIPICTIH AKOJIOTHACH/ DKOJIIOTUS XUMHUECKOTO
npousBojactea/Ecology of Chemical Production

Taram eHiMIepiHiH aHaIK31/ AHamu3 nuIeBbIX mpoaykTos/ Food Analysis

Taramaeik xumust/ [TumeBas xumus/ Food Chemistry

buoxumusi/ buoxumus/ Biochemistry

Tipuitik mponeccTepinie XUMHUsACh/ XUMUS ITPOLIECCOB
xusHenestenpHoctu/ Chemistry of Vital Processes

Komnouareix xumus/ Kommounguas xumus/ Colloid Chemistry

JlucriepeTi sKy#enepain XuMuscol/ XuMus TUCIIEPCHBIX cructem/ Chemistry
of Dispersed Systems

Minor

Hucrunnuna 1

o1

ol

Jucrunnuna 2
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Jucnunnmna 3




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

benopeanukanvik xumusn I/ Heopzanuueckaa xumusn I/ Inorganic Chemistry 1

OKy maxcamul / Yueonan yenv/ Purpose

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

OcBoenne (QyHAAMEHTAIBHBIX NPUHIMIIOB U
3aKOHOB HEOPraHWYECKOM XHMHUHU C LENIbI0
pa3BUTUS IIOHUMAHUS CTPYKTYpbl, CBOMCTB U
B3aMMOJECHCTBUI HEOPraHUYECKUX COCIUHEHUM.

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

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlyublLiap:
1->xanmet XUMHUSA KYpChIH OKBITYZA

OeilopraHUKaNIbIK XUMHUSHBIH HETI13r1 Oenimaepi
OOMBIHIIIA HET13T1 OLTIMII KOJIaHy;

2-XMMUSTHBIH HETI3T1 3aHIapbl MEH TeOPHUsITapbIH
TYCIHAIpY,  ONapAblH  HEri3iHAe  3aTThIH
KACHUETTEPiHIH OHBIH KYPBUIBIMBIHA, XHUMHUSIIBIK
nporecTepIiy 3aHJapbIHa TOYeJNILTIr1
KYpPBUIaIb;

3-¢punocopusnblk TOpOMEHIH Herizzepi Oap,
aTan aWTKaHla, XUMUSJIBIK KYObUIbICTAap YIIIH

TaOuFrar KYOBUTBICTAPBIHBIH JaMybIH
KAIMBUIAUTBIH ~ JUAJICKTHKAIBIK  3aHIapIbl
KOJI/IaHyFa 00Jabl;

4,5-caHJIBIK ~ ecemnTeyiep  KYprizy  JKoHe
XUMUSUIBIK DKCIEPUMEHTTED KYPTi3y;

6, 7-XUMUSIIBIK AKCIIEPUMEHTTEP/I1
YUBIMIIACTBIPY, OoNmapabl  KYprizy  KoHe

HOTWOKENEpl Tanaay. XUMHUSIBIK Kayilci3mikK
epexeNepiHe COMKEC KYMBICTap bl OPBIHAAY;
8-opTypii  Ke3Jep/IeH XWUMHUSIIBIK aKmapaTThl

IMocae  ycmemHoro
oO0yuaromuecs: OyayT:
1 - npumeHsATh, 0a30BbIC 3HAHHUS MO OCHOBHBIM
paszaenam HEOPraHUYECKOMN XUMUAHA B
MpernoaBaHuM 00IIero Kypca XUMUH,

2 - OOBSICHATH OCHOBHBIC 3aKOHBI W TEOPUHU
XUMHH, Ha  OCHOBE  KOTOPBIX  CTPOATCA
3aBUCHMOCTH  CBOWMCTB  BEIIECTBA OT  €ro
CTpOCHHS, 3aKOHOB TMPOIIECCOB XHUMHUYECKUX
MIPOIIECCOB;

3 - CyLEeCTBYIOT OCHOBBI (uiocodckoro
BOCITUTaHHMSI, B YACTHOCTH, MOXKHO HCITOJI30BATh
JIAATICKTHYCCKHUC 3aKOHBI, 00o01arorme
pa3BUTHE SBICHHWA TPUPOIBI JIUI XUMHUYCCKHX
SIBJICHHI;

45 - MpoOBOAWTH KOJWYECTBEHHBIE PACUETHl U
MIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI,

6,7 - OpraHn30BaTh XUMUYCCKUE IKCTICPUMEHTHI,
MPOBOJAUTh WX W aHAIM3UPOBATH PE3YIbTATHL
BreimonHsaTe  paboTBl B COOTBETCTBHH €
MpaBIWJIaMU XUMHYECKOH 0€30MacHOCTH;

3aBeplIeHHsl  Kypca

8 — OCymecTBIsITh TIOHNCK UM 00paboTKy

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




13/1eyl )KOHE OHJIEY/ 11 )KY3€ere achlpy

XUMHUYECKOHI

HCTOYHHUKOB

uHdopmanuu U3

Ppa3IMIHbIX

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooepycanue kypca/ Course summary

ATOM-MOJIEKYJIAJIBIK 1M TYPFBICHIHAH
aJFaHJarbl XUMUSHBIH HETI3r1 TYCIHIKTEpI MEH
CTEXHOMETPUSIIBIK 3aHIapbl, OeHopraHuKaIbIK
KOCBUIBICTAP IBIH MaHbBI3/IbI KJIaCTapsl,
KOMIUIEKCTI KOCBUIBICTAp TYypalibl TYCIHIK; aTOM
Kypbutbickl  Teopusicel;  J[.J. MennaeneeBTiH
MEPUOATHIK  3aHBl  JKOHE  AJIEMEHTTepIiH
MEPUONTHIK KYHECl; XUMHUSIBIK OalIaHbICTHIH
TY3UTYyiH TYCIHIIPETIH KBAaHTXUMHUSIIBIK 9IICTED;

XUMUSLITBIK MIPOLIECTEPIIH HEPreTUKACHI,
OaFpITTBUIBIFBI  JKOHE KYPY 3aHJBUIBIKTapHI,
epITIHALIep TEOPUSACHI; AIEKTPOTUTTIK

JUCCOLIMAIUS TEOPUSICHI; TOTBIFY-TOTBIKCBI3IAHY
peakusIaphl, SJIEKTPOATHIK MPOIECTED.

OCHOBHBIE TIOHATHS U CTEXHUOMETPUUCCKUE

3aKOHBI

XUMHHA €  IIO3UIUHA

aTOMHO-

MOJICKYJISIDHOI'O YUCHUS; BaKHEHIIIME KJIAacChl

HCOPraHNYCCKUX

COCTUHCHUIA;

IHOHATHE O

KOMIIICKCHBIX COCIUMHCHUAX, TCOPUSA CTPOCHUA

aToMa;
MIEPHOIUYC
JJIEMEHTOB

MEPUOJNYECKU I
cKasi cucrema
HA.N. Menneneena;

3aKOH u
XUMHUYCCKHUX

KBAaHTOBO-

XUMHUYCCKHUEC MCTOJbI TPAKTOBKHU XHUMHYECKOMN

CBSI3H, D

XUMHYECKHUX
MPOTEKAHUS

pacTBOpBHI;
JMCCOLMALL

BOCCTAHOBUTCIIBHBIC PCAKIUHU,

TIPOIIECCHI.

HEpPreTuKka |
IIPOILIECCOB;

XUMHYECKHUX
TEeOpUs
ui;

HaIpaBJICHHOCTb
3aKOHOMCPHOCTU
IponecCoB;
SHGKTpOHHTquCKOﬁ
OKHCIIUTCIBHO-
SJICKTPOJAHBIC

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
chemical processes; regularities of chemical
processes; solutions; the theory of electrolytic
dissociation;  redox  reactions, electrode
processes.

ITocmpexsusummepi / [locmpexeuszumui/ Postrequisites

beitopranukansix xumus |, Beliopranukaibik
XUMUSTHBIH TEOPHUSUIBIK HET13epi

Heoprannueckas xumus

II,

OCHOBBI HCOpFaHquCKOﬁ XUMHNHU

Teopernueckue

Inorganic Chemistry 1I, Theoretical Bases of
Inorganic Chemistry

bazoaprama scemekwici / Pykosooumenn npozpammul/ Programme manager

Taypb6aeBa I'yiabxan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPBLIFaH
poeccopIbIH M. a.

I'ybenko
XUMHH

Makcum  AHjapeeBHY,

MAarucTp

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry




JKannovt xumusl Obwan xumual General Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

TaOuraTTarel XUMHUSUIBIK TIPOIIECTEP MEH 63apa
OpeKeTTeCyJIepAiH HEeT131H e )KaTKaH HeTi3T1
3aHJIap MEH YFBIMIAP/IbI TOJBIK TYCIHY
MaKCaTbIH]1a XUMHUSHBIH HET13T1 TPUHITUITEPIH
MEHTepYy.

OBnanenue (GyHAAMEHTATBHBIMHA TPUHIIUTIAMU
XMMHU C LENBIO MOJHOTO TTOHUMaHHUsI OCHOBHBIX
3aKOHOB ¥ KOHIICTIIIUH, JEXKAIUX B OCHOBE
XUMHUYECKHX TIPOIIECCOB M B3aMMOJICHCTBHI 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 / Pezynemamut 00yuenusn /Learning o

utcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJyumbliap:

1. Heri3ri ipreini NpUHIMANTEPAl KOHE Kbl
XMMHUsSL 3aHIAapbIH, COHBIH IIIIHIE Macca MEH
SHEPIUsHbIH CaKTay 3aHJaphblH,
TEPMOINHAMHUKAHBI KOHE peaxIust
KHMHETUKACHIH HAKTHI KOHE HAKTHI TYCIHIIPIiHI3.
2. Op TYpil XUMUSUJIBIK €CeNTepAl LIENly >KoHE
peakiMsl HOTHXKeJepiH Ooypkay YIIIH CaHIBIK
€CeTTey JAaF/IbUIaphIH KOJTaHBIHbI3.

3.  AToMIapAblH, MOJIEKyNaJdapAblH  >KOHE
KPHUCTAaJIIBIK TOPJIAP.IBIH KYPBUIBIMBIH
TYCIHIIpY, Oyl  3aTTapAblH  KaCHUETTEpiH
MOJIEKYJIAJIBIK JIEHT e ie TYCIHIAIpyre MYMKIHAIK
oepeni.

4.  XuUMHATBIK  OKCHEPUMEHTTEp  XKYpri3y,
COHJAN-aK aJbIHFAaH JEPeKTeplli Tainay >KoHe
TYCIHIPY JaFIbUTApbIH KOJIaHY.

5. XuMmHUS  OpUHIUNTEpIHE  HETI3JeNreH
3aTTapblH XUMUSIIBIK KYOBITBICTApBl MEH 03apa
opeKeTTeCcyiH TYCIHIIPiHi3.

6. FeutbBiIM  MEH  TEXHHMKaHBIH  OpTYpJl
cajayiapblHia TMaijanel OONAaTBIH XHUMHSUIIBIK
ecenTepal Tajyjay MEH MIeHTyJiH XUMUSIIBIK

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. OOBSCHATP YETKO U SICHO OCHOBHBIE
(GbyHIaMeHTaIbHBIC IPUHIIMIIBL, U 3aKOHBI 00IIeH
XUMHH, BKJIIOYas 3aKOHBI COXPAaHEHHUS MacChl U
SHEPTHUH, TEPMOJMHAMUKN ¥ KHHETHUKHU PEaKITIiA.
2. IlpumeHsTh  HaBBIKM  KOJHUYECTBEHHOTO
pacueToB s pemieHus — pa3sHOOOpa3HBIX
XMMUYECKHX 3ajlau U NpecKa3aHus pe3yabTaToB
peaKuuid.

3. HHreprperupoBaThb CTPYKTYpPY AaTOMOB,
MOJIEKYT ¥ KpPUCTAJUIMYECKHX pEIIETOK, YTO
MO3BOJIUT €My OOBSICHATH CBOMCTBA BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE.

4. I[TpuMeHSATh HaBBIKU MPOBEICHUS XUMUIECKHIX
HKCIEPUMEHTOB, a TAK)KE aHAM3a M TPAKTOBKU
MOJIYY€HHBIX JaHHBIX.

5. OOBACHATHP XMMHYECKHE  SBICHUSA U
B3aMMO/ICHCTBHSI BELIECTB HA OCHOBE MIPUHITUIIOB
XUMHUH.

6. Pemarp mnpoOieMbl ¢ HCHOJIB30BaHUEM
XUMHYECKUX MPHUHIMIIOB aHalu3a U pelIeHUs
XUMHAYECKHX 33734, 4YTO OyAeT TOJe3HO B
pa3aMYHbIX 00JaCTSIX HAYKH U TEXHHUKH.

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
engineering.
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MPUHIMIITEPIH KOJJAAHY apKbLIbl Maceleaepai
TIeTITy.

7. 3epTxaHaga JKYMBIC ICTCy JaFablLIapbIH
KOJIJIaHy, COHBIH IIIIHJE XUMUSIIBIK KaOIBIKTHI
JTYPBIC nananany JKOHE Kayirnci3aik
MPUHIMIITEPIH CAKTall OTHIPHIN SKCTICPUMEHTTED
KYpTizy.

8. XuUMHSHBIH KOFaMJIarbl pOJIiH TYCIHY:
XUMUSHBIH KYHJICTIKTI ©MipJieri, OHePKICIITET1,
MeauuuHagarsl  koHe Oacka — cananaparbl
MaHbI3ABUIBIFEI,  COHBIMEH  Karap  OHBIH
KOpIIIaFaH OpTara XOHE TYPAKTHI laMyFa dcepiH
Ounen.

7. IIpuMeHATh HAaBBIKM pabOTHI B JabopaTOpuH,
BKJTFOYAsI MIPaBUIIbHOE HCTIOJIH30BAHNE
XUMHYECKOTO OOOpPYJOBAaHUSI U  BBIOJIHEHHE
JKCIIEPUMEHTOB C COOJIIOJICHUEM TPHUHIIUIIOB
0€30MMacHOCTH.

8. [Ilommmarh posib XUMUU B OOIIECTBE:
BXHOCTH XUMHUH B TIOBCCJHCBHON IKH3HH,
MIPOMBIIIJICHHOCTH, MEAWIIMHE U APYTUX cdepax,
a TAaK)KE OCO3HAET €€ BJIMSHUE Ha OKPYKAMOIIYIO
Cpely U yCTOMYMBOE Pa3BUTHE.

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

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

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"YKanmel xumus" Kypchl OChl cajajiarbl 1preii
oumimi KQJIBINTaCThIPy YIIiH KaXKeTT1
XUMUSHBIH HET13T1 MPUHIUNTEPl MEH 3aHJIapbIH
3eprTeyai KamTuibel. CTyIeHTTep aToMaap MeH
MOJIEKyJalap/blH KYpbUIBIMBIH, Macca MEH
SHEPTHUSHBIH CaKTaly 3aHJIBITBIKTAPbIH,
XUMHUSJIBIK PEAKLUSIIapIblH TEPMOJUHAMUKACHI
ME€H KHMHETHUKACBIHBIH MPUHIUNTEPIH 3epTTEHI].
Kypc asceinaa onap canAblK Tanjgay ofiCTEpiH
MEHrepesli, 3epTXaHallblK  AKCIEPUMEHTTED
KYPrizyll *KoHE MPAKTUKAJIBIK €CenTepli MIenry
YIIIH ~ XUMHSUIBIK ~ OMICTEpAi  KOJIAHYIBI
yiipeneni. CoHbIMEH  KaTap,  CTYJIEHTTEp
XUMUSTITBIK KOCBUIBICTAP IBIH oprypri
KJIaCTapbIMEH, OJIapJblH KacHETTEpIMEH »OoHE
©3apa OPEKEeTTEeCyIMEH TaHbICAbI.

Kypc "O6mas xwumua" BkiIoyaeT B ceds
U3Yy4CHHE OCHOBHBIX IPUHLHUIIOB W 3aKOHOB
XUMHH, HEOOXOAMMBIX i  (OpPMUPOBAHUS
(GyHIaMEHTAJIbHBIX 3HaHUH B 3TOM 00JacTu.
CryneHTBl HM3y4yalOT CTPYKTypy aTroMOB U
MOJIEKYJ1, 3aKOHBI COXPaHEHMsI MacChl M DHEPTUH,
INPUHLMIIBI  TEPMOJMHAMUKA U KHUHETHKU
XMMHYECKUX peakiui. B pamkax Kypca oHHU
TAaK)K€ OCBaMBAIOT METOJbl KOJIWYECTBEHHOIO
aHaJlM3a, YyyaTcsl MPOBOJAUTH JlabOpaTOpHbIE
OKCIIEPUMEHTBl U HCIOJIb30BaTh XMMHUYECKHE
METOJIbl JUIsl pElIeHHs MPaKTHYEeCKUX 3ajad.

Kpome TOro, cCTymeHTBl  3HaKOMATCS €
pa3IMYHBIMU KJIaccaMH XUMHYECKUX
COCJIMHEHHH, ux CBOMCTBaAMH u
B3aUMOCUCTBUSIMU.

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

Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

Beitopranukansik xumusi 11, Beitopranukansik | Heopranmueckas xumust 11,  Teopermueckue | Inorganic Chemistry 11, Theoretical Bases of
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XUMUSHBIH TCOPUSIIBIK HET137epi

‘ OCHOBBI HeOpFaHI/I‘IeCKOﬁ XUMHNHU

| Inorganic Chemistry

bazoapnama scemexuici / Pykosooumenwv npozpammsl/ Programme manager

Taypb6aeBa I'yabxkan YpmaHTaeBHa, XuMus
FBUIBIMIAPBl KaHIUAATHI, KAaybIMIACTBIPBIIFaH
po(eccopIbIH M. a.

I'ybenko
XUMMH

Makcum AHz[peeBnq, MarucTp

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry

Benopeanukanvix xumus |1/ Heopeanuueckaa xumus I1/ Inorganic Chemistry 17

Oky maxcamul / Yueonas yenv/ Purpose

Kana MaTepuaIapabl CUHTE3/ICY,
KaTajau3aTopiapAbl d3ipiey KOHE XUMUSIIBIK
e3apa opekerTecyai OoipKay CHSKTBI SPTYpIIi
canajapia Ocbl OUTIMAI Taljgay >KoHE KOJAaHY
Kabinerin JAMBITY MakKcaTbIHa
BeliopranukanblK KOCBUIBICTAPBIH KYPBUIBIMBI,
KAaCHETTEPI JKOHE peaKIHsIapbl TypaJlbl KEeIICH,TI
O1TiM amy.

[IpnoOpereHne  KOMIUIGKCHBIX ~ 3HaHUA O
CTPYKTYpE, CBOMCTBAxX u peakumsx
HEOPraHWYECKUX COCOUHECHUH C LENbI0 Pa3BUTHUSA
CIIOCOOHOCTH aHalu3a M TMPUMEHEHHS JTHUX
3HAHUN B pa3IMYHBIX OOJIACTAX, TAKUX Kak
CUHTE3  HOBBIX  MaTepuaioB, pa3paboTka
KaTaJau3aTOPOB U IPOTHO3UPOBAHUE XUMUYECKHUX
B3aUMOJICVICTBH.

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.

Hamuoceci / Pesynemamot 06yuenus /Learning o

utcomes

Oxbtmy
Kypersl ¢oTTi  asiKraraHHaH KeWiH Olrim
alymbLIap:
1. beliopranukanblK KOCBUIBICTAPJbIH, COHBIH

IIIIHAE aTOMIApAbIH, MOJICKYJaJapAblH KoHE
ONIApJIbIH ©3apa OPEKETTECYiHIH KYPBUTBIMIIBIK
epeKILEeTIKTEePiH TYCIHAIPIHI3.

2. JKaHa KOCBUIBICTapbIH CHHTE3IH/IE OJapibIH
KacHeTTepl MEH KOJIAHBUTYBIH €CKEPE OTBIPHIIL,
TEOPHSUIBIK O1TiMJTI KOJIAHBIHBI3.

3. CHeKkTpOoCKOMUSIIBIK OIICTEPAl KoJymaHOan
yJirinepae MOHAAPIbIH 0oybIHA
OcopraHMKaIBIK KOCBUIBICTAPFA CaIalibl Ty
KYprizy.

4. KochUibICTapAblH XUMHUSIBIK KAaCHETTEPIH

Ilocne  ycnmemHoro
o0yuaruuecs Oyayr:
1. OOBACHATH CTPYKTYpPHBIE OCOOEHHOCTHU
HEOPraHMYECKUX  COEJUHEHHH,  BKIIOYas
aTOMBI, MOJIEKYJIBI U UX B3aUMOJICHCTBUS.

2. llpuMmeHATHP TEOpPETHYECKHE 3HAHUS B
CHUHTE3€ HOBBIX COEAUHEHMH, YUMTHIBAs MX
CBOMCTBA U IPUMEHEHHE.

3. Ilpou3BOoauTh KayeCTBEHHBIH aHAIN3
HEOpPraHMYEeCKUX COEIMHEHUN Ha Hajau4due
MOHOB B oOpa3max ©e3 HCIOJIb30BaHUS
CHEKTPOCKOIMNYECKUX METOIOB.

4. IlpuMeHATh 3HAHUS A IPOTHO3UPOBAHUS
XUMHUYECKUX CBOICTB COCTMHEHUN:

3aBeplIeHHs]  Kypca

Oomkay YIIiH oLTiM i KOJIIAHY:

CrocoOHOCTh ~ MPUMEHSTh  TEOPETHUECKHUE

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
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beliopranukanblK KOCBUIBICTAPIBIH XUMHSIIBIK
KACHUETTEpiH, OJIAPJAbIH PeaKUUsUIapblH KOHE
KOpIIaFaH oOpTara ocepiH OoipKay  YIIiH
TEOPHSUIBIK OLTIMITI KOJAaHy MYMKIHJIT.

5. Canpapik ecenTeynepai OpBIHJIAY:
CTEXHMOMETpPHUSI MEH peakius MeXaHWU3MIEpiH
KOca allfaH/ia, CaHJBIK €cemTeyyep XKYprizy
YILIiH TEOPHUSIIBIK OUTIM/II TIaliianany JaFabIChl.
6. DOKCIEepUMEHTTEpAl YHUBIMAACTBIPY JKOHE

KYprizy: 3epTXaHaJBIK JKarganga
OeiopraHuKaIblK KOCBUIBICTApAbl CHHTE3/CY
KOHE Tanjgay OOWBIHINA JKCIEPUMEHTTEPII

YHUBIMAACTBIPY JKOHE COTTI JKYPIri3y AAF/AbICHI.

7 KaTalUTHUKAJIBIK MpOLEcTep Typaibl OUTIMIL
KOJIJaHy: 9pPTYPJIi ©HEPKACINTIK KOChIMINIATapaa
KaTAIUTUKAIBIK TIPOLIECTePAl TYCIHY IKOHE
naiinanany yumiH OefopraHuKaablK — XUMHS
Typaibl OUTIM/II KOJIJIJaHy MYMKIHJITI.

8. FruibiMu Makananap MeH 3epTTeysiep/li ChIHU
TYpFBIIaH Oaramay: ©3 TYXKBIPBIMIApbl MEH
HIeniMaepin KoJaay YIIiH FBUIBIMU
onebuerTepal KOHE OelopraHuKaIbIK
XUMHUSJIAFbl COHFBI 3€pTTEYJIEp/l ChIHM Oarajay
TaFIBICHI.

3HAHUS JJI TPOTHO3UPOBAHUS XUMHYECKUX
CBOMCTB HEOPraHMYECKUX COCIUHECHHM, HX
peaKIuid U BIUSHUS HA OKPYKAIOLIYIO CPEy.
5. DBBIIONHATE KOJWYECTBEHHBIE PACUETHI:
HaBpik  MCMONB30BaHUS ~ TEOPETUUYECKHUX
3HAHUN JUIsI TPOBEACHMS KOJMYECTBEHHBIX
pacueToB, BKJIIOYasg  CTEXHOMETPUIO U
PEaKIIMOHHBIE MEXaHU3MBI.

6. Opranu3oBbIBaTh u MPOBOJUTH
SKCIIEpUMEHTH: HaBblk  opranmzamuum U
YCHEIIHOTO MPOBEAEHUSI SKCHEPUMEHTOB I10
CHHTE3y M  aHaIM3y  HEOPraHWYeCKHUX
COETMHEHUH B JIAOOPATOPHBIX YCIOBUSX.

7 IlpuMeHSATH 3HAHUS  KaTaJTUTUYECKUX
nporeccoB: CocoOHOCTh MPUMEHSITh 3HAHUS
B 00JacTH HEOPraHUYECKOWM XUMHUU IS
MOHUMAaHUS " HCITOJIb30BAHUS
KaTAIMTUYECKUX TPOIECCOB B PaA3IUYHBIX
MIPOMBILUIEHHBIX TPUIOKEHUSX.

8. Kputnuecku orieHnBaTh HayYHbIE CTAThbU U
uccienoBanus: HaBbIK KpUTHUYECKOW OLIEHKHU
Hay4IHOU JTUTEPATYPHI " MOCJIE THUX
UCCIICIOBAaHU B 00JIACTH HEOpPraHW4ecKou
XUMUAUA Ui TIOJJIEPKKH  COOCTBEHHBIX
BBIBOJIOB M PEIICHUM.

reactions and effects on the environment.

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

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

7 Apply knowledge of -catalytic processes:
Ability to apply knowledge of inorganic
chemistry to understand and use catalytic
processes in a variety of industrial applications.
8. Critically evaluate scientific articles and
studies: Skill in critically evaluating scientific
literature and recent research in the field of
inorganic chemistry to support one's own
conclusions and decisions.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

beitopranukansik xumus [, Kannel xumust

\ Heopraanueckas xumus [, Obmas xumus

| Inorganic Chemistry 1, General Chemistry

Kypcmuinkovickaua mazmynut / Kpamkoe codepocanue xkypca/ Course summary

beliopranukanplKk XMUMHS KypChbl CTYIEHTTEPre

OeiiopraHuKabIK XUMHUSHBIH HETI3T1
MPUHIMIITEPI  MEH  3aHJapblH  YKAH-)KAKTBI
3epTTeyal YCBIHAIBL. ATtommap MEH

Kypc "Heopranuueckas xumus" mpeaocTaBiseT
CTyJIEHTaM KOMIIJIEKCHOE€ H3Yy4YCHHE OCHOBHBIX
IIPUHLMIIOB U 3aKOHOB HEOPTaHWYECKOW XHMHHU.
Bxuttoyast B ce0s1 n3ydeHue CTpPyKTypbl aTOMOB U

The Inorganic Chemistry course provides
students with a comprehensive study of the basic
principles and laws of inorganic chemistry.
Including the study of the structure of atoms and
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MOJICKYJIaJIap IbIH KYPBUIBIMBIH,
BeliopranukanblK KOCBUIBICTAPABIH KacCHETTepi
MEH ©e3apa OpeKeTTeCyiH 3epTTeyli Koca
alFaHaa, Kypc 3aTTapibl CHUHTE3NEy JKOHE
Tangay omicTepiH jae KamTuabl. CTyIaeHTTEp
CHUSAKTEI HeT13r1 YFBIMJIAP 1B urepei
TepMOJMHAMUKA, KHHETHKA, DJECKTPOXHMHUS,

OHE KOCBUIBICTAPIBIH SPTYPJIi KJIacTapbIHA TaIl
0oJajzpl, COHBIH IIIIHIE TY37ap, KBIMKbLIAAD,
HETi37ep, XKOHe KypAeli KoceuibicTap. KypcThiH
MakcaThl TEOPHSUIBIK OLTIMAL  KaJbIITaCTBIPY
FaHa €MeC, COHBIMEH KaTap 3epTXaHaJIbIK
3epTTeyJiep, KOChUIBICTAP CHHTE31 JKOHE OJIap.ibl
XUMISUTBIK ~ Talljay  CHSIKTBI  TPAKTHKAJIBIK
JIaFIbLIap bl JAMBITY OOJIBIT TaOBLIAIbI.

B3auMOJCUCTBUI
KypC TaKxke
CHHTE3a W aHajn3a
BemectB. CTylIEHTBl OCBaMBaIOT KIIIOUEBbBIC
KOHIICTIIIMK, TakKhe KaKk TepMOAMHAMUKA,
KUHETHKA, JJICKTPOXUMUS, M CTAIKUBAIOTCS C
pa3IMYHBIMU KJIaCCaMU COCJIMHCHHUH, BKIIIOYAs
COJIM, KMCJIOTBI, OCHOBAHMS, M KOMIIJIEKCHBIE
coequHeHus. Llenpio Kypca siBisieTcs HE TOJIBKO
(dhopMHUpPOBaHHE TEOPETUYCCKUX 3HAHWUH, HO U
pa3BUTHE TMPAKTHYECKUX HABBIKOB, TaKHX KakK
nabopaTopHbIe HCCIICIOBAHUS, CHHTE3
COEIMHEHHH U NX XUMUYECKUH aHaJIn3.

MOJIEKYII, CBONCTB u
HEOPraHUYECKUX COCIUHEHU,
OXBaTbIBAET  METOMbI

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

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

AHAIMTHKAIIBIK XUMHUS: CallaJIbIK aHAJIH3,
XuMUsAaFbl KYpACTICHIIPUITeH ecenTep

ApanuTtnyeckas XUMHS: KaUeCTBEHHLIN aHaIn3,
XHUMUs B YCII0OKHEHHBIX 3a/1a4ax

Analytical Chemistry: Qualitative Analysis,
Analytical Chemistry: Qualitative Analysis

bazoaphama scemexuici / Pykoeooumens npocpammer/ Programme manager

Tayp06aesa TI'yabxkan YpmaHTaeBHa, XUMHUS
FBUIBIMIIAPBl  KaHOUIATBI,  KaybIMIACTBIPbUIFaH
mpodeccopapIH M. a.

I'ybenko
XHMHUH

Makcum  AHapeeBHMY, MAarucrp

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Beniopeanukanvix xumusanotyy meopusanvik nezizoepil Teopemuueckue ocrnosvl neopzanuueckou xumuul/ Theoretical Bases of Inorganic Chemistry

OkKy makcamut / Yueonan yenv/ Purpose

BeliopraHukaiblK XUMUSIIBIK TPOLIECTEP I TEPEH
TYCIHYIOl JambITy MaKCaThIHIA aTOMJAp.IbIH
KYPBUIBIMBI, XUMHSUIBIK OaiJIaHBIC TEOPHSCHI
KOHE DJIEKTPOHIBI KYPBUIBIM CHSKTBI ipremi
YFBIMJIAPJIbI UTEPY.

OcBoenue (yHIaMEHTATbHBIX KOHIICTIIIMHI, TaKUX
KaK CTPOCHHE aTOMOB, TEOPUS XUMUUYECKON CBSI3U
U DJEKTPOHHAs CTPYKTypa, C LEIbI0 Pa3BUTHSA
rIIyOOKOTO MMOHUMAaHUS HEOPTraHUYECKUX
XUMHUYECKHUX MTPOIIECCOB.

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

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
alyumbLiap:

1. ATtommap MEH MOJIEKYJIaIap IbIH
KYPBUIBIMABIK TPUHIMITEPIH, COHBIH IIIIHJE
ANEKTPOHABI  KYPBUIBIMIBI JKOHE XUMUSIIBIK
OaiilaHbIC TEOPHUSICHIH TYCIHIIPIHI3.

2. beitoprannkaibik KOCBUIBICTAPAbIH
KAaCHEeTTepiH Tajjay »>koHe Ooipkay  YIIIH
XUMPSUTBIK OQiJTaHBIC TEOPHUSCHIH KOJIJIAHBIHBI3.
3. CummMmerpusi TPUHIMITEPIH >XOHE HYKTENIK
CUMMETPHS TONITAPBIH XUMUSUTBIK KYPBUIBIMIAP
MEH KOCBUIBICTapJbIH KaCHUETTepl KOHTEKCTIHJIE

TYCIHAIPY apKbUIbI TYCIHAIPIHI3.

4. ATtompaap MeH MOJIEKYJIaJapAbIH
ANEKTPOHABIK KYPBUIBIMBIH ~TYCIHIIPY YILIIH
KBaHTTHIK MEXaHHKa MPUHIUIITEPiH
KOJIIaHBIHbI3.

5. betiopranukanibik peaxIusIapIbH
TEPMOTUTHAMHUKAITBIK KOHE KHHETHUKAJTBIK
cUMaTrTaMajapblH  TajJaHbI3 KOHE  OJIAPJbI
XUMUSJIBIK ~ TpOLecTepAl  TYCIHAIPY  YIIiH
KOJITaHBIHBI3.

6. Kpimkpuimap MeEH HETi3ep TEOPUSCHIH

IMocae  ycmemHoro
o0yuyarwmuecs Oyayr:
1. OOBSICHATH NPUHLMIIBI CTPOEHUS aTOMOB H
MOJIEKYJ, BKJIIOYas AJIEKTPOHHYIO CTPYKTYpy H
TEOPUIO XUMUYECKOU CBA3H.

2. IlpuMeHSTh TEOpUI0 XMMHMUYECKOH CBSI3U UL
aHanmsa 51 MpEeICKA3aHUSA CBOWCTB
HEOPraHUYECKUX COCIUHEHUN.

3. OOBACHATH NPUHIUNBI CUMMETPUH U TPYIIIbI
TOYEUHOW CHUMMETpPUH, OOBSICHAS MX B KOHTEKCTE
XUMHUYECKHUX CTPYKTYP U CBOMCTB COCITMHEHHM.

4. TlpuMeHATh NPUHLUIBI KBAaHTOBOM MEXAHMUKH
JUIsL OOBSICHEHHSI AJIEKTPOHHON CTPYKTYpPbl aTOMOB
U MOJIEKYIL.

5. AHamu3upoBaTh  TEPMOJMHAMHUYECKHE W
KMHETUYECKUE XApaKTEPUCTHKU HEOPraHMUYECKUX
peakuuii W TOPUMEHATh HUX I OOBSCHEHUS
XUMHUYECKUX IIPOLIECCOB.

6. IIpuMeHATH TEOPHUIO KUCIOT U OCHOBAHMM JUIS
aHaJIM3a UX XUMUYECKUX CBOMCTB M pEaKLUM.

7. AHanu3upoBaTh aHAJIU3 CTPYKTYPY M CBOMCTBA
KOOPJAWHAIIMOHHBIX  COEAMHEHUH,  MPUMEHSA
TEOPETUYECKHE KOHLIEIINH.

3aBeplIeHHsl  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 XAMUSIIBIK KacHeTTepi
peaKknusIaphblH Taaaay YIIiH KOJIJaHBIHbI3.
7. TeopusIbIK TYKbIpbIMIAManap bl KoJaaHa
OTBIPBIN, KOOPAUHALMSIIBIK KOCBUIBICTAPABIH
KYPBUIBIMBI MEH KaCHETTEPIH TaJJIaHbI3.

8. DNEeKTpOXUMHS TIPUHIMIITEPIH KOJIAHBIHBI3:
XUMUSIJIBIK JKyHenepe OoJaThIH peakusiapabl

TYCIHIIpY.

MCH

OOBSICHEHUSI  PEaKIUH,
XUMHYECKUX CUCTEMaX.

MIPOUCXOASAIIUX

8. IlpuMeHATh NPUHIMINBI JJIEKTPOXUMUU: JIs

B

explain reactions that occur in chemical systems.

Ilpepexeusummepi / lIpepexeuzumot / Prerequisites

beiopranukansik xumust I, Kammner xumust

‘ Heoprannueckas xumus I, O0mas xumus

| Inorganic Chemistry I, General Chemistry

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue Kypca/ Course summary

BeiopranmkanblKk XUMUSHBIH HET13T1 TYCIHIKTEpi
MEH aHBIKTaMajaapbl, ATOMHBIH KYPBUIBIMBI
KOHE dJIEMEHTTEP/IiH MEePHOTHIK XKyiiec
Beliopranukaiblk KOCBUIBICTAPIAFbl XHUMHUSUTBIK
Oaiinanbic, KplIKpLI11ap, HETI31Ep XKOHE Ty3aap

OcHOBHbIE MOHATHUSA
HEOPraHWYECKON XUMHH,

)51

OCHOBAHUI U COJIN

oIpeieICHUs
Crpoenne aroma u
MepHONYecKasi CUCTEMa DJIEMEHTOB, XUMUYeCcKas
CBs3b B HCOPIraHUYCCKHUX COCANHCHUAX, KI/ICJ'IOTI)I,

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 ruapokcunrep, [anorenaep | Oxcunsl W ruapokcunasl, [amoreHsl u  ux | compounds, Oxygen and its compounds

OHE OJIApPIBIH KOCBUIBICTaphl, OTTEri XoHe | coequHeHus, Kucmopoa u ero coeuHeHuMsI Nitrogen and its compounds, Carbon and its
OHBIH  KOCBUIBICTApbl, A30T OHE OHBIH | A30T W €ro CcoeauHeHus, Yriepoa u ero | compounds, Phosphorus and its compounds,
KOCBUTBICTAaphl,  KemipTrek  jkxoHe  oHbIH | coeaunenus, ®ochop u ero coeaunenus, Cepa u | Sulphur and its compounds, Metals and their
KOCBUTBICTAPBI, docdop KOHE OHBIH | €¢ coeAMHeHHs, Mertaluibl W WX coeauHeHus, | compounds, Complex compounds, Radioactive
KOCBLIBICTAPHI, Kyxkipr KOHE onblH | KomruiekcHbie  coenamuenusi,  PammoaxtuBHbie | elements and their compounds.

KOCBUTBICTaphl, MeTanmap KOHE  OJapbIH | SJIEMEHTHI U UX COCTUHEHUS

KOChUTBICTaphI, Kypaeri KocbuibicTap

PamroakTHBTI  DJIEMEHTTEP JKOHE  OJAP.IbIH

KOCBUTBICTAPhI

ITocmpexeusummepi / Ilocmpexeusumeut/ Postrequisites

AHaJ'II/ITI/IKaJ'ILIK XHUMUs:. CarlaJibIK aHaJIn3

‘ Ananutudeckas XMMHUS: KAUCCTBCHHBIN aHAIIN3

| Analytical Chemistry: Qualitative Analysis

bazoaphama scemexwici / Pykoeooumens npozpammel/ Programme manager

TaypO6aeBa TI'yiabxkan YpmaHTaeBHa, XUMHUS
FBUIBIMJIAPBl  KaHOUIATBI,  KaybIMIACTBIPbUIFaH
npodeccopaplH M. a.

I'ybenko Makcum AHapeeBHY, MATHCTP XUMHH

Gubenko Maxim  Andreevich, Senior

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

AHanumuKaﬂbm XUMUAZ CaAnajiblK ananus/ AHanumuuecKan Xumus: KauecmeeHHovlil ananus/

Analytical Chemistry: Qualitative Analysis

OkKy makcamut / Yueonan yenv/ Purpose

XUMHUSITBIK 3aTTaplbl aHBIKTAY JKOHE CHUIIATTay
YIIIH KaKETTI NPHHIMOTED MEH oJicTepi
Urepy, camalibl Tainay JaFIbUIapblH JTaMBITY
KOHE OPTYpJIl YATUIEPAIH KYpaMblH aHBIKTayJa
XUMHUSUTBIK 9IICTepl KOJIaHyFa YHPETY.

OcBocHHE TIPUHIIUIIOB U METOAOB, HEOOXOIMMBIX
VIS WACHTH(GHMKAIMK W XapaKTepH3aluH
XUMHYECKHX  BEIIECTB, PAa3BUTHH  HABBIKOB
Ka4eCTBEHHOT'O aHaJn3a, u 00y4YeHUU
HCIONB30BAHUIO  XMMHYECKMX  METOIOB B
OIpe/ICJICHUU COCTaBa Pa3IMYHBIX 00Pa3IIoB.

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

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJlyumbliap:

1-okpITy AHaJINTHKAIBIK XUMHUSHBIH
TYKBIPBIMIAMaJTBIK KOHE TEOPHSUTBIK
HET13/1epiH, OHBIH FBUIBIMJIAP MeH
KYH/IBUTBIKTAP/IBIH KaJIIbl JKYHECIHAET! OpHBIH,
JaMy Tapuxbl MEH Kasipri jkal-kyHiH OuTyiH
KOJITAaHYFa; XUMHSITBIK AKCIEPUMEHTTIH
Kayilci3lik TEeXHUKAachl MEH OpT KaylNCi3ZiriH
CaKTayFa, O1pTeKTI KOHE reTeporeH Il
KyHenepin HKYMBIC icren TYpraH
MaccajapblHBIH 1prefll  XUMUSIJIBIK — 3aHJaphbl
TypaJibl O1J1iM )KyIeciH MeHrepyre;

2-KalIbl JKOHE AHAJUTUKAIBIK XAMUS OiTiMiH
XUMUSJIBIK ~ TIpOLECTepAl  Tajjay  YIIiH,
KOpIllaraH oOpTaHbl Oakpulay YIOiH, Oenrici3
3aTTapAblH KYpaMblH aHBIKTay YLIIH JKOHE
OKYIIbUIAP 1Bl 9KCIEPUMEHTTIK TYyp
OnumnuanaceiHa JabIHAay Ke3iHae KoJIaany;

3 - OKy MaTepHajblHbIH Ma3MYHBbIH TaHJay,

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
o0yuaruuecs Oyayr:

1 — nopumeHstTb B oOyueHHMM  3HAHMA
KOHIIETITYaTbHBIX W  TEOPETHYECKUX OCHOB

AHAJTUTHUYECKOW XHMHH, €€ MecTa B oOIien
CHUCTEME HayK U LIEHHOCTEH, UCTOPUM Pa3BUTHUSA
U coBpeMeHHOoe cocTtosHue; Cobmomaer
TEXHUKY 0€e30MacHOCTH XUMHYECKOTO
HKCIEpPUMEHTAa U TOXApHYI0 O€30MacCHOCTb;
Bmaneer CUCTEMOH 3HAHUH 0
(byHIaMEHTANbHBIX ~ XHMHYECKUX  3aKOHaX
JIEHCTBYIOIUX Mmacc TOMOTEHHBIX u
TE€TEPOrEHHBIX CUCTEM;

2 - IPUMEHSITh 3HaHUS O0IIEH M aHATUTUIECKOH
XUMUH, I aHaIu3a XUMUYECKUX IIPOLECCOB,
JUIT MOHHUTOPHMHIA OKpYKArOUIEH cpeasl, Ui
OIIPENIETICHUSI COCTaBa HEU3BECTHBIX BEILECTB U
IIPY NOArOTOBKE YYaIUXCS K OJIMMIIMALE IO
JKCIIEPUMEHTAIILHOMY TYPY;

3 — OrtOupath cojaepxaHue y4eOHOTO

Upon successful completion of the course,
students will:

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

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

3 — Select the content of educational material,
uses modern ICT to organize various types of
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OKYIIIBLIAPIbIH opTypai 1Cc-opeKeTTepiH
YUBIMAACTBIPY YILiH 3aMaHayu AKT
KOJIJaHaJbl, cabakrapia jkoHe ca0akTaH ThIC
cabakrap/ia OKYIIBUIAPIBIH Y>KbIMJIBIK, TOMITBIK
YKOHE HKEKE 1C-OpEKeTTePiH TUIM/II YilecTipei;
4-OKyImIBUTAPABIH  OKY HOTHXKENEepiH opTypIi
TocUIIepMeH Oaranay/blH 3aMaHayd TOCUIAEpiH
KOJITaHy;

5-opta outiM OepyniH YKaHAPTHUIFaH
Ma3MYHBIHBIH €pEKIIeNiri MeH epeKIIeNiKTepiH
€cKepe OTBIPBIN, OKYy MaTepHUaJlapblH d3ipiey,
Oimim  Oepyzaeri cabaKTacTBIKTBI ICKE achIpy
KypajapblH MEHI€pPIeH;

6-MaMaHIBIK OOWBIHINIA KOCIOM TEepMHHIEPII
(XMMMSUTIBIK ~ T1) KOJIZAAHy, OJapAbl XHUMHS
OOMBIHILIA OKY MaTepHUaJIbIH Oepy Ke31H1e TUIMIL
KOJIJaHA/Ibl;

7-0U1iM  anylIbUIapAbIH JKEKe epeKIIeTIKTepiH

€CKepy;

8-xuMus cabakTapblH Talay JKOHE

cabaKThIH UHTPOCHEKIMSICHIH KYPprizy,
OKyHIbLIapJbIH JKayalnTapblH ChIHU TYpPFBIIaH

Oaranay >koHe TYCiHiKTEMe Oepy.

Marepuaia, npuMmensier coppeMennbsie MKT s

OpTaHM3aIN PA3JINYHBIX BUIOB JEATEIHHOCTH

YYaIuxcs, 3¢ dexTuBHO coderaer

KOJUICKTUBHYIO, TPYIIOBYIO u

WHAUBUAYAIBHYIO JI€ATEIbHOCTh YYallluXCsl Ha

YPOKax ¥ BHCYPOUHBIX 3aHATHSIX;

4 — TNpUMEHATH COBPEMEHHBIE MOIXOIbI K

OLICHUBAHUIO pe3yJIbTaToOB 00yueHust

IIKOJIbHUKOB Pa3IMYHBIMU CPEJICTBAMU;

5 — paspabarbiBaTh y4deOHBbIE MaTepHallbl C

y4eToM cnenuduku u 0co0eHHOCTER

0OHOBIJIEHHOTO CoJepKaHUs CpemHero
o0pa3oBaHus, BIIAJICET CPEICTBAMU peaIn3aluu

MIPEEMCTBEHHOCTH B 00pa30BaHUU;

6 — wucnomb3oBaTh  NpodeccHuOHANbHBIE

TEPMUHBI (XuMu4eckuit A3BIK) 1o

CHEIHUAIBbHOCTH, J(PQPEKTUBHO TPHUMEHSET HUX

IIpH Moj1aue y4eOHOTO MaTepraia 1o XuMUH;

7 — y4UTHIBaTh WHAMBHUAyabHbIE OCOOCHHOCTH

00yJaromuxcs;

8 — aHanTM3UPOBaTh YPOKHU MO XUMHH U
MPOU3BOJIUTh CaMOAHAIHM3 YpPOKa, KPHUTHICCKU
OIICHMBA€Th W  KOMMEHTHUPOBATh  OTBETHI
0o0yJaronmxcs.

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.

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites

betoprannkaneik xumus I, JKannel xumus

‘ Heoprannueckas xumus I, O0mas xumus

| Inorganic Chemistry I, General Chemistry

Kypcmuviyy kvickawa mazmynt / Kpamrkoe codepycanue kypca/ Course summary

"AHaTUTHKAIBIK XUMUS. CalallblK Tauaay' MoHi
CTYJCHTTEpTE XAMUSIIBIK KOCBLTBICTAP IbI
aHBIKTAy  JKOHE  camalbl  Tajnjay  YIIiH
KOJIZIAaHBUIATBIH OJIICTEP MEH OMICTep Typasbl
O6imim  Oepemi. Kypc  katmoHpmap — MeH

JlucuuImmHa "AHamuTHYeCKas XUMHSL;
Ka4yeCTBEHHBIM aHAIN3" MPEAOCTABIIAET CTYACHTaM
3HaHHUA O METOAAaX M TEXHHUKAaxX, HCIOJIb3YEMbIX
Uil UICHTU(UKAIUMU M KA4eCTBEHHOI'O aHalM3a
XUMUYECKUX COeIuHEeHMH. B pamkax Kypca

The  discipline "Analytical Chemistry:
Qualitative Analysis™ provides students with
knowledge of the methods and techniques used
for the identification and qualitative analysis of
chemical compounds. The course examines
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AHUOHJAP/IbI AHBIKTAY OJICTEPiH, COHJAH-aK
Oenriciz yiaruiepaiH KypamblH aHBIKTAy YIIiH
XUMMSUIBIK PEaKIusiap MEH CHIaTTaMajiapbl
Koimanynel 3eprreiai. CTyAaeHTTep COHBIMEH
KaTtap 3epTXaHAIBIK TOKIPUOEHIH HETi3epiMEH,

COHBIH iruge AHAIMTUKAJIBIK
AKCIICPUMEHTTEP/IIH Kayincizairi MEH
monairiMen  TaHeicamel.  Kype  crymeHTTepni
AHAJUTHKAJIBIK XUMHS CajaChIHIarbl KociOH

JKYMBICKA JKOHE camalibl XUMHSUIBIK Tajlgay
callachlHJa NPAKTUKAIBIK JaFAbUIaplbl Urepyre
JaubIHIANIbI.

M3Yy4aroTcs
AQHUOHOB,
peakuuii U XapakTEepUCTUK IS

AHAJIUTHYCCKHUX OKCIICPUMCHTOB.

NPUOOPETEHUIO0  TPAKTUYECKUX  HABBIKOB
00J1aCTH Kaue€CTBEHHOI0 XMMUYECKOI'0 aHAJIN3a.

METO/bl OIpENeNEeHUs] KaTUOHOB MU
a TakKe IPUMEHEHHE XMMHUYECKUX
BBISIBJICHUS
COCTaBa HEU3BECTHBIX 00pa31oB. CTyIEHTHI TaKxKe
3HAKOMSTCSI ¢ OCHOBaMHM JIJaDOpaTOPHOM IPAKTUKHY,
BKJItOYasi 0€30MAaCHOCTb U TOYHOCTH BBIIIOJHEHUS
Kypc
MOJITOTABIIMBAET CTYJCHTOB K MPO(ecCHOHANTBHOM
pabore B 00JaCTM AaHAIUTUYECKOH XHUMHUH MU

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.

Iocmpexsusummepi / Ilocmpexeuszumut/ Postrequisites

Du3uKaIbIK XUMMU, XUMUSIBIK, TEXHOJIOTHS.

‘ duznueckas XHUMUs, XHUMH4YeCcKas TEXHOIOT U

| Physical chemistry, Chemical technology

bazoaphama scemexwici / Pykoeooumens npocpammer/ Programme manager

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

TayakesoB UnHruc AiigaprasueBu4, MarucTp
neaarorntdcCKmux Hayk, CT. IpernoaaBaTciib

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

OKy maxcamut / Yueonasa yenv/ Purpose

betopranukaiiblK KOCBUIBICTAPABbIH KYPaMbl MEH
KaCHETTEPIiH JKYHell >KOHE JoJI aHbIKTay YIIiH
KOKETTI TEOPUSUTBIK OLTIM MEH NPAKTHKAIBIK
JaFIbLIap bl UTEPY

OcBoeHue TEOPETUUECKUX
NPAaKTHYECKUX  HABBIKOB, HEOOXOAMMBIX
CHCTEMAaTHYeCKOr0 ¥ TOYHOTO
COCTaBa M CBOWCTB HEOPraHWYECKUX COETMHEHUH

3HAHUU u
IS
OIpENEIEHUS

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

OKvtmy namuoiceci / Pezyiomameut 00yuenus / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJylmbLiap:

1-okpITY Ke3iHAe camanbl Tajnay OOWBIHIIA
XKanmbel OuTiM  Oepy Ma3MYHBIHBIH MIHAETTI
MUHUMYMBIHBIH TaJalTapblH Maiijanany; (aramn
aliTkaHga, camajgbl — peakuusaap O Kyprisy)
Xorapsl  MekrTenrTeri camajgbl  TajlAayJblH
KYpPBUIBIMBI MEH Ma3MYHBI.
2-)KyMBICTa canaJbl
TYKBIpBIMIAMaJIbIK KOHE TEOPUSIIBIK
HETi3/IepiH, OHBIH FBUIBIMJIAP Me€EH
KYH/IBUIBIKTAp/bIH KaJMbl JKYHeCiHAErl OpHBI
Typaisl OUTIMIH, JaMmMy Tapuxbl MEH Ka3ipri
KaFIalbIH KOJIIaHy;

3 - MaTepHaIbl canaibl Tanaay OobIHIIa O1TiM
KyHeci, TaOUFaT NeH TEXHUKaIarbl KyObUIbICTap
MEH TPOLECTEePIIH XUMHUSIIBIK MOHI HETI31HJIe

TanaayablH

TYCIHIIpY;
4-xumusi KaOMHETTEpiHE KYMBIC icTey Ke3iHJe
Kayimnci3iik TEXHUKACHI KaruanapbiH

(XMMUSTIBIK PEaKTUBTEP/IH KayINTUIIK CHIHBIOBI)
KOHE Ka3aTallblM OKHUFajap Ke3iHJe aJiFallKbl
KOMEK KOPCETY OICTEPiH OpbIHAAYFa MIHICTTI.

S-TICUXUKANBIK JKOHE  ICHUXO(U3NOIOTHSIIBIK
JAMYJZIbIH KaJIlbl, €peKIle 3aHJbLIBIKTaphl MEH

IMocae  ycmemHoro
o0yuyarwmuecs Oyayr:
1 — wucnonmp3oBaTh NMpU OOYYEHUH TpPeOOBAHUS
00513aTeIbBHOr0 MUHUMYyMa COJIEpKaHHs OO0IIero
o0pa3oBaHMsl 10 KayeCTBEHHOMY aHaiu3y; (B
YaCTHOCTH IIPOBEJCHMUS, KAaueCTBEHHBIX
peaxiumn) CTPYKTYPY 51 coJiepKaHue
KAaueCTBEHHOI'O aHAJIN3a B BBICIIEH LIKOJIE.

2 — TMPUMEHATh B paboOTe KOHIIENTyalbHBIE H
TEOPETUYECKHE OCHOBBI KAUECTBEHHOT'O aHAJIN3a,
3HaHUSA O €ro MecTe B oOuIeil cucreMe HayK U
LIEHHOCTEN, UCTOPHUIO Pa3BUTHS U COBPEMEHHOE
COCTOSIHUE;

3 — OOBACHATH MaTepual Ha OCHOBE CHCTEMBI
3HAHUU o Ka4YEeCTBEHHOMY aHAIN3Y,
XUMHUYECKON CYIIHOCTH SIBJIEHMM M MPOLIECCOB B
MIPUPOJIE U TEXHUKE;

4 - BBINIOJHSIETH MpaBUJIa TEXHUKH 0€30MaCHOCTH
npu pabore B KaOMHeTax XUMHH (KJ1acc
OMACHOCTH XUMHUYECKUX DPEAKTHBOB) U METOMBI
OKa3aHHs NEpBOM TMOMOIIM NPU HECUYACTHBIX

3aBeplIeHHUs]

CITyJasix.
5 - WCHoJb30BaTh CpPEICTBA ydeTa OOIIHX,
crerupUIeCKIX 3aKOHOMEPHOCTEH "

WHIWBHUIYAIbHBIX OCOOCHHOCTEH IMCUXUYECKOTO

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 ePeKIIENIKTePIH ecenKe any KypajaapbiH
naiganaHy, OpTYpJii  JKac  Ke3CHJIEepiHIe
aJaMHBIH MIHE3-KYJIKbI MEH 1C-OpPEKETIH PEeTTey
epeKuIeNikTepin Oinexni;

6-camanpl  TangayAblH =~ TEOPHSUIBIK  JKOHE
OKCHEPUMEHTTIK HeTi3JepiH OuTyai KoJaaHy,
MIOHIIK Jarnsrnap MEH JafAbLIap/abl

KaJIBIITACTBIPY 9MIICTEPIH MEHTEPY.

7 - OKyIIbLIAP/bl OJIMMITHAJIAFA NaHbIHAAY YIIiH
camasipl Tanmay OOWMBIHIIA TEOPHUSIIBIK JKOHE
MIPaKTUKAJIBIK OLTIMI1 KOJI/IaHy;

8-OKyIIbIIapAbIH  FRUIBIMH-3EPTTEY IKYMBICTAPBIH
YUBIMIACTHIPY aFIbLIAPBIH KOJIaHY.

U TCUXO(U3HOIOTHYECKOr0 pa3BUTHUS, 3HAET
OCOOCHHOCTH  peryjsiluid  TOBEACHUS U
JEATEIIbHOCTY ~ 4YEJIOBEKA  Ha  Pa3jM4HbIX
BO3PACTHBIX CTYIIECHSX;

6 - D§OpuUMEHATh 3HAHHE TEOPETHUYECKUX U
AOKCIEPUMEHTAIBHBIX ~ OCHOB  Ka4€CTBEHHOIO
aHanM3a, BIAJieeT MeToAaMH (OPMHUPOBAHUS

IIPEAMETHBIX YMEHUHN U HABBIKOB.
7 — OpPUMEHSATh TEOPETHYECKUE M MPAKTUUYECKUe
3HaHUS 10 KA4eCTBEHHOMY aHaluu3zy JuIs
MIOATOTOBKHU YYalllUXCA K OJIMMIIUAJC;,
8 - IlpuMeHATh HABBHIKM OpPraHM3ALMU HAYYHO-
HCCIIEI0BATEIbCKUX PA0OT YUEHUKOB.

behavior and activity at different age stages;

6 - apply knowledge of theoretical and
experimental bases of qualitative analysis,
possesses methods of formation of subject
skills.

7 - Apply theoretical and practical knowledge
of qualitative analysis to prepare students for
the Olympiad;
8 - Apply the skills of organizing research works
of pupils.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

Kanmel xumus

| O6mas xumus |

General chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"BeitopranukabIk 3aTTapAblH XUMHUSIIBIK
Tangays!" IOHI1 benopranukanbik
KOCBUTBICTAP/IBIH ~ KYPaMbIH  aHBIKTAy  YIIiH
KOJIJIaHBUIATBIH XUMHSUIBIK Tallgay OHICTEepiHIH
Heriznepin Kamtuabl. CTyIeHTTEp CaHJIbIK
Tajnay oNiCTepiH, COHBIH IIIHAE 3epTTeiiai
TUTPUMETPHUS KOHE TPaBUMETpPHS, COHJIAM-aK
WMOHJIap/bl OKIIaylay >KOHE aHBIKTAy OoAicTepiH
KAMTHTBIH camalblk Tangay. Kypc coHbIMeH
Karap CIIEKTPOCKOMHS >KoHE Xpomarorpadus

CUSIKTEI aCIalThIK Tangay omiCTEPIHIH
MPUHIUIITEPIH KaMTHU/IbI. Crynentrep
3epTXAHAJIBIK KYMBICTAPIBI KYprizye,
JepeKTepAl OHJACYAC KOHE XUMHSUIBIK Talaay
HOTHIKEJIEPIH TYCIHAIpYyAe MIPaKTUKAIIBIK
JnaFapliapra  uWe  Oomanmel, Oy omapisl

Jucrunnuza "X UMHYECKHUI aHann3
HEOPraHUYECKUX BEIIEeCTB" OXBAThIBAET OCHOBBI
METOJ0B XHMHUYECKOTO aHaliu3a, MPUMEHSIEMBIX
JUISL  ONpEACNIEHHUs] COCTaBa HEOPraHMYECKUX
coenuHeHuil.  CTyIEHTBl  WM3y4alOT  METOJbI
KOJIMYECTBEHHOT'O aHau3a, BKJIIOYast
TATPUMETPUI0O U  TPaBUMETPUIO, a  Takke
KaueCTBEHHBIM aHaJM3, B TOM YHCIIE METOIbI
BBIZICJICHUS M WACHTHUKAIHK HOHOB. Kypc Takxe

OXBaThIBaeT  MPHUHIMIBI  MHCTPYMEHTAIbHBIX
METOJIOB aHaJIh3a, TaKUX KakK CIICKTPOCKOMHS M
xpomatorpadus. CryneHTsl nprodpeTaroT
MTPAKTUICCKHE HaBBIKH B MIPOBEJICHUH
1abopaTopHBIX paboT, 00pabOTKe HaHHBIX U
WHTEPIpPETAllMA  PE3yJIbTaTOB  XUMHYECKOTO
aHaJIn3a, 9TO MOJNTOTABIUBAET  UX K

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
such as spectroscopy and chromatography.
Students acquire practical skills in laboratory
work, data processing, and interpretation of
chemical analysis results, which prepares them
for a career in chemical analysis of inorganic
substances
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OCHOPraHuKaIbIK 3aTTapbl XUMUSUIBIK Tajjaay
caJIaCBIHAAFbl KOC10M KBI3METKE Al bIH AN b

npodeccuoHabHOM  IEATENBHOCTH B 00JACTH

XUMHYCCKOI'0O aHaJIn3a HCOPraHM4CCKUX BCIICCTB.

Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

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

‘ dusndeckas XHUMMU, XuMmudeckas TEXHOJIOTHS

| Physical chemistry, Chemical technology

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

TayakeJsioB HIbIHFLIC Avinapra3uyJibl,
MeJaroruka FhUIBIMIAAPBIHBIH MAarucTpi, ©Hep.
MYFaJliM

TayakesoB UuHruc AiigaprazueBu4, MarucTp
MeJarOTHYECKUX HAYyK., CT. MPENo aBaTeNb

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

Oky maxcamul / Yueonan yenv/ Purpose

DNeMEeHTTep MEH OJIapAblH  KOCBUIBICTAPHI
XUMUSCBIHBIH TCOPHUSIIBIK Heri3aepi OoWbIHIIA
TepeH OUTIMHIH OepiK XKYHECiH KaJbIITacThIPYy.

ChopmupoBaTh TPOYHYIO CHUCTEMY YTIyOJICHBIX
3HaHUH 10 TEOPETUYECKUM OCHOBaM XUMHH
AJIEMEHTOB M UX COCMHCHHIA.

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

OKbimy

Hamuiceci / Pesynemamut 00yuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajTymbLIap:

1 - mexTenTeri XuMusi KypChblH OKBITY/la HEri3ri
XUMISUTBIK ~ DJIGMEHTTEp  OOMBIHINIA  HETI3Ti
O1TIM/I1 KOJIIaHy;

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

3-taburar KYOBUTBICTAPBIHBIH JaMybIH
KAIMMBUIAWTBIH ~ JUANICKTHKAIBIK  3aHIapIbl
KOJIJIaHa OTBIPBIN, XUMUSJIBIK KYOBLIBICTApIbI
TYCIHAIpY

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

6,7-XMMUSITBIK IKCIIEPUMEHT
YUBIMIACTBIPBIHBI3, HOTIDKETIepre Tangay
’KaCaHbI3, )KYMBIC JKacaHbI3

XUMUSIIBIK KayiNCi3/iK epexernepine coikec;
8-opTypii Ke3aeplieH XUMHUSUIBIK aKmaparThl i31ey
KOHE OHJICy MYMKIHJIITiH KOJIJJaHy

IMocae  ycmewmHoro
o0yuaruuecs Oyayr:
1 — npumMeHsaTs 0a30BbIe 3HAHUS [0 OCHOBHBIM

3aBeplIeHUsl  Kypca

XUMHYECKMM  3JIEMEHTaM 1pu  00ydeHuu
HIKOJIBHOMY KypCy XMMUHU,

2 — OOBSCHATH OCHOBHBIC 3aKOHBI M TEOPUH
XMMHH, Ha  OCHOBE KOTOPBIX  CTpOSTCA
3aBUCUMOCTH  CBOMCTB  BEIECTBA OT  €ro
CTPOEHHS, 3aKOHOB IIPOLECCOB XUMHYECKHX
IPOLIECCOB;

3 — 00BACHATH XUMHNYCCKHEC SABJICHUA, C
HUCIIOJIBb30BaHUECM JUAJICKTHYCCKUX 3aKOHOB,

00001IaIOUX pa3BUTHE SBICHUHN MPUPOIBI

4,5 — ucnonb30BaTh 3HAHMUS JUIsL NPOBEICHUS
KOJIMYECTBEHHBIX ~ PAacyeTOB W  IPOBEICHUS
XMUMHUYECKHUX IKCIIEPUMEHTOB;

6,7 — opraHM30BaTh XMMHUYECKHIA IKCIICPUMEHT,
NpOBECTH,  CleNaTh  aHajh3  pPe3yJIbTaToB,
paboTaTh B  COOTBETCTBUM C  MpaBHJIAMHU
XUMHYECKOI O€30IMacHOCTH;

8 - [IlpuMeHSATHP BO3MOXKHOCTH IIOMCKA
00paboOTKH  XUMHUYECKOW  HMHpOpMaIu
Pa3TMYHBIX HCTOYHUKOB

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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

BeiioprannkaiblKk XUMUSHBIH TEOPHUSIIBIK
Heri3zepi, beltopranukanbik xumus |,

TeopeTnyeckrie OCHOBBI HEOPTaHMYECKON XUMHH,
Heoprannueckas xumus |, Heoprannueckas

Theoretical Bases of Inorganic Chemistry,
Inorganic chemistry I, Inorganic chemistry 11,
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beitopranukanbsik xumusi ||

| xumus 1

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

3aTThIH XUMUSUIBIK YHBIMBIHBIH OipJiiri, OHBIH
KapanaibIMHAaH KYpAEJire JaMybl; 3aTTapibIH

KAaCHETTEpiHIH Kypambl

MEH KYPBUIBIMBIHA,
KOJIJIaHBUTYBIHBIH ~ KacHETTepiHe

TOYEIALIIr;

OaiiyTaHBICTBI KYHAETi 00C aTOM MEH aTOMHBIH

KACHUETTEPIHJETrT albIPMAIIbUIBIK, XHUMHSIIBIK
peakuusiap OapbIChIHAAFbI O00BEKTUBTI
3aHIApAbIH OpPEKETI IKOHE OJIApIbIH XKYPY

3aHIBUTBIKTAPBIH OLTYTe HETi3JeNITeH XUMHUSIIBIK
mpouecTepai 0ackapy MYMKIHJIT; FBUIBIM MEH

MPAKTUKAHBIH  OailJIaHbICHI,

peii  IKOJIOTHS

MoceJIeNIepiH ISy eri XUMHUsl.

€IMHCTBO XMMHUUYECKOI OpraHu3alyy BELIECTBa, €€
pa3BUTHE OT MPOCTOrO K CIOXKHOMY; 3aBUCUMOCTb
CBOMCTB BEIECTB OT COCTaBa M CTPOCHMS,
IIPUMEHEHMsI OT CBOICTB; pas3jinyue B CBOMCTBax
CBOOOJHOIO aroMa M aToMa B  CBS3aHHOM
COCTOSIHUM; JAEUCTBHE OOBEKTUBHBIX 3aKOHOB B
[IPOTEKaHNUU XUMHUYECKHUX peaxkuui u
BO3MOKHOCTh yIIpaBJICHUS XUMUYECKUMU
IIPOLIECCAMU HAa OCHOBE 3HAHUS 3aKOHOMEPHOCTEH
UX MPOTEKaHUs; CBA3b HAYKHM U NPAKTUKU, POJb
XUMHHU B pEIICHUU IPOOIIEM 3KOJIOTUH.

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

Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

XUMHUSIaH ecenTep MIbIFapy oicTeMect

‘ Mertoauka peUICHUs 3a4a4 110 XUMHHN

| Methods of solving Tasks in Chemistry

bazoaphama scemexuici / Pykoeooumens npocpammer/ Programme manager

Tayp06aesa I'yabxkan YpmaHTaeBHa,

FBUIBIMIAPBl  KaHAWAATHI,
poheCCOPBIH M. a.

XHUMMUA
KaybIMJaCThIPbLIIFaH

I'ybenko Makcum AHapeeBrY, MATHCTP XUMHH

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Beiiopzanukaneix Kocolisicmapowiyy manvi30ul kniacmapsl/ Basxicneiimue knaccol Heopeanuyeckux coeounenuii/ The Most Important Classes of

Inorganic Compounds

OKy makcamuwt / Yueonan yenv/ Purpose

beliopraHukanblk  KOCBUIBICTApJBIH  HETi3Ti
KJIACTapBIHBIH CHUIIATTaMalapbl MEH KacHUETTepi
Typaibl TepeH OuTiMAI KYpbUIBIMBIH, CHHTE3
omictepiH,  (PU3MKA-XHUMHUSIIBIK  KAaCUETTEpiH
OHE OPTYpJl KOCBUIBICTAPJIBIH KOJIaHBLTYbIH
3epTTEY apKbLIbI UTEPY.

OsBmanenne TIIyOOKUMU 3HAHUSIMU 0
XapakTEPUCTUKaX W CBOMCTBAX  KJIIOYEBBIX
KJIaCCOB HEOPTaHWUYECKUX COCIUHEHUN 4Yepe3
M3y4YeHUE CTPYKTYphI, METOJIOB CHUHTE3a, (DU3UKO-
XMMHYECKUX CBOMCTB M MPUMEHEHUM Pa3TUYHBIX
THUTIOB COCIWHCHMUI.

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

Okbimy

Hamuiceci / Pesynemamot 00yuenusn /Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
aJylmbliap:

1. beliopraHukanblK KOCBUIBICTAPABIH MaHbBI3/IbI
KJIACTApbIHBIH ~ KYPBUIBIMABIK E€peKLIeTIKTEepiH
KoHe OellopraHuKabIK KOCBUIBICTApAbIH HET13T1
TONTAPbIHBIH KYPaMbIH TYCIHIPiHI3.

2. beitoprannkaibik KOCBUIBICTAPAbIH
KacUeTTepl Typaslbl TEOPUSIIBIK OUTIMIL opTYpJi
CLIeHapuiJep/ie, COHbIH 1LITHAE OJapJbIH TY3L1y
KaFaiaapbl MEH peakIUsUIapbIHBIH ©3repyiH
KOJIJJaHy.

3. KypbUIBIMHBIH KOCBUIBICTAPBIH XHUMHUSIIBIK
XKoHe (DM3UKAIBIK KACHETTEPIHE dCEPiH TayIay:
4. KocbulbICTap/IblH KAaCHUETTEpiH  OJap/blH
KIKTETylHEe Kapail Ooikay: XMMMSUIBIK >KOHE
¢u3uKanbIK ~ KacueTTepiH  Oommkay — YLIiH
OelopraHuKaIblK KOCBUIBICTAPBIH O KIKTEIYIH
KOJITaHy MYMKIH/IIT1.

5. Heri3ri OeopraHuKagblK KOCBUIBICTAPIBIH
PEaKTUBTLIINT MEH Ty3Uly MeXaHU3MJEpiH
TYCIHIIPiHI3.

6. beilopraHuKanblK KOCBUTBICTAPIBIH MaHBI3IbI

IMocae  ycmemHoro
o0yuarwmuecs Oyayr:
1.  OOBACHATH  CTPYKTYpHbIE  OCOOEHHOCTH
BAKHEHNIIINX KJIACCOB HEOPraHUYECKUX
COCIMHEHUM W KOMIIO3MIMH KIFOYEBBIX TPYIII
HEOPraHUYECKUX COECIUHEHUN.

3aBeplIeHHsl  Kypca

2. IlpuMeHSATP  TEOpETHYECKHE 3HAHUSA O
CBOMCTBAX  HEOPraHWYECKUX COCIMHEHHM B
pPa3IMYHBIX CLEHApUAX, BKIIOYas H3MEHEHHE

yCJIOBUH MX 00pa30BaHUs U peakLuil.

3. AHanM3upoBaTh BIUSHUE CTPYKTYphl Ha
XUMHUYECKUE u ¢busnueckue CBOMCTBa
COEIMHEHHH:

4. TIporHo3upoBaTh CBOWCTBAa COEAMHEHUU Ha
ocHoBe ux kiaccuukanuu:  CrocoOHOCTh
WCIOJIb30BaTh KIACCHU(PUKAIIUI0 HEOPTaHUUYECKUX
COEIMHEHMI TUTST MIPOTHO3UPOBAHUS 170'¢

XUMHYECKHUX M (PHU3UIECKUX CBOMCTB.

5. OOBSICHATH PEAKIHOHHYIO CIIOCOOHOCTH |
MEXaHU3MBI o0Opa3oBaHHUS KJIFOYEBBIX
HEOPTraHUYECKUX COCAMHCHUH.

6. HpI/IMeHHTB 3HaHUA (6] IIPOMBIINIJICHHOM

After successful completion of the course,
students will be:

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

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

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

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

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

6. Apply knowledge of the industrial
production of the major classes of inorganic
compounds
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KJIACTAPBIHBIH OHEPKACINTIK OHJIpICI Typabl
OUTIMITI KOJIIaHy

7. KocbuibicTapbl oflap/iblH CUIIaTTaMalapbliHa,
COHBIH IMIiHAEC (UUKAIBIK KOHE XHMHSIIBIK
KacHueTTepiHe Kapail aHbIKTaHbI3.

8. KocbuibicTapplH KoOplIaFraH oOpTara

JIEHCAYIBIKKA 9CEePi Typabl OLTiM/II KOJIIaHy.

KOHC

MPOU3BOJICTBE BaKHEHIITNX
HEOPraHUYECKUX COCAVUHEHUIN

7. UnentudummpoBath cOeAMHEHUSI HA OCHOBE UX
XapaKTEPUCTHK, BKJIFOYAs busnueckue u
XHMHYECKHE CBOMCTBA.

8. [IpuMeHsITh 3HAHUS O BO3JICHCTBUU COCAMHCHHINA

Ha OKPYXKaromyro Cpeay U 310POBLC.

KJIaCCOB

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

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

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

beitopranukansix xumus |, beiopranmkanbix
xumust 1l

Heopranuueckas xumus |, Heoprannueckas
xumus |1

Inorganic Chemistry I, Inorganic Chemistry |1

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"beiiopraHukanblK KOCBUIBICTAPABIH MAaHBI3/IbI
KJIacTapbl' TOHI Ty37ap, KBIMIKBUIAAP, HETi3nep,
Kypaeni KOCBLIBICTAP JKOHE
METAJIOPTAHUKAIBIK ~ KOCBUIBICTAD  CHSIKTBI
beliopranukanblk  KOCBUIBICTApABIH  HETI3Ti
KJIaCTapbIH 3epTTeyal KaMTuabl. CTyAeHTTep op
CBIHBINTHIH, ~ HEri3ri  KYPBUIBIMABIK  JKOHE
XUMUSIIBIK epeKIIeTKTepIMEH TaHBICAEI,
COHBIMEH KaTap oJapAblH (UUKAIBIK >KOHE
XUMUSIIBIK ~ KacueTTepin  3eprreiimi.  Kype
PEaKTUBTLIIK MEH KOCBUIBICTAPJIbIH Maiaa 0oy
MEXaHU3MICPiH TaJJIay bl KAMTH/IBI.
Crynenrrep COHBIMEH Karap OCBI
KOCBUTBICTAP/IBIH OHEPKACINTIK OHAIpICI MEH
KOJIJIaHBUTYBIH, OJIApABIH KOpIIAaFraH oOpTara
KOHE JICHCAYJBbIKKa ocepin 3eprreimi. Kypce
CTYJIEHTTEp/IC HET13Ti OeilopraHuKabIK
KOCBUIBICTAP KOHE OJIap IbIH XHUMHSHBIH dPTYPIIi
caJlaJlapbIH/IaFbl MaHbI3bl Typalibl TEPEH TYCIHIK
MeH KeH ayKbIMJbl OiTiMIi KaJBINTAaCThIPYFa
OarbpITTaJIFaH.

Jucrunnuna "Baxxneiimue KJIACCHI
HEOpPraHUYECKUX COEIMHEHUI" BKIIOYAeT B ceOs
W3yYEHUE OCHOBHBIX KJIACCOB HEOPraHMYECKUX

COGI[I/IHeHHfl, TaKHuX KakKk COJIH, KHCJIOTHI,
OCHOBaHUA, KOMIIJICKCHBIC COCOUHCHUA n
MCTAJUIOOPraHUYCCKHUE COCAMHCHUS. CTYI[CHTBI

03HAaKaMJIMBAIOTCSI C OCHOBHBIMU CTPYKTYPHBIMH U
XHUMUYECKHUMHU OCOOCHHOCTSAMH KaKAOTO Kjacca, a
TaKKe H3YYalOT UX (UBHYECKHUE U XUMHUYECKHE
cBoiictBa. Kypc Bkimtowaer B ce0s aHanmu3
pPEaKIMOHHONW  CIOCOOHOCTM W MEXaHU3MOB
oOpazoBanms coenuHeHWi. CTYIEHTBI TaKkxke
W3y4yaloT  MPOMBIIUIEHHOE  MPOU3BOJCTBO U
MPUMEHEHHE OTHUX COCAMHEHHWH, a TaKkke HX
BO3/ICMCTBUE HA OKPYXKAIOILYIO CPEY U 3J0POBBE.
Kypc opuentupoBan Ha QopmupoBanue y
CTYJIEHTOB TIIyOOKOTO TOHHMMAaHHUS U IIHPOKOTO
CIeKTpa 3HAHUKW O KIFOYEBBIX HEOPTaHHMYECKUX
COCIMHEHUSX M UX 3HAYEHUU B PA3IUUYHBIX
00/1aCTIX XUMHH.

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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Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

XUMUSIIBIK TEXHOJIOTHSI | Xummueckas TexHOIOTHS | Chemical Technology

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programme manager

Tayp6aesa Tyabxkan YpmanrtaeBHa, xumus | ['yoenko Makcum AnapeeBuy, maructp xumuu | Gubenko  Maxim  Andreevich,  Senior
FBUIBIMAAPHl  KaHAUIATBl,  KAybIMIACTHIPBUIFAH Lecturer, Master of Chemistry
po(heCCOPABIH M. a.

27




KyKkuik scone coloaiinac s3eemKkopavlKKa Kapceol maoenuem nezizoepil Ocrnoevl npasa u anmuKoppynuyuonnoi Kyasmypotl

Basics of Law and Anti-Corruption Culture

OKy makcamuwt / Yueonan yenwv/ Purpose

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

CdopmupoBaTh cHucTEMy HpPaBOBbIX 3HAaHUH U
IPAXKJAHCKOW IO3ULMU 110 IPOTUBOACUCTBUIO

KOPPYIIIHH.

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

OKbimy

Hamuoiceci / Pesynomamot 06yuenus / Learning out

comes

Kypcersl COTTi Keilin
OimiManymbLIap:

KazakcTaHHBIH KOJAaHBICTAFbl 3aHHAMACHIHBIH
Heri3ri epexenepiH, MeMmIeKkeTTiKk Oackapy
OpraHJIapbIHBIH KXYHECIH, COHJai-aK ChIOaiiiac
KEMKOPJIBIKKA KapChl 1C-KUMBUIABIH MOHIH,
ce0ernTepi MEH LapanapblH TYCIHETIH 00J1ajbl;

- OKMFaJlap MEH 9pEeKeTTep/l 3aH TYPFbICHIHAH
TaJ[JTAaNl b,

- HOPMATHUBTIK aKTiIepai KOoJJaHy, COHIal-aK
chl0aiIac KEMKODPIBIKTBIH ~aJIJBIH  aITyJbIH
pyXaHHU-aJaMTepIILTIK TeTIKTePiH KOIIaHAIbl;

- MEHrepyl THiC: TYpJi Ky)KaTTapFa KYKbIKTBIK
Tajjay  Kyprizy JAarabUiapel, — chiOaiinac
AKEMKOPJIBIKKA Kapchl MOJIEHUETTI JKETUIAIpY
JaF IbLIAPHI;

- 3 eMipiHJie chl0aiiiac )KeMKOPJIBIKKA KapChl
KYKBIKTBIK O1TIM/II KOJITaHy;

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

KEMKOPJIBIK KYKBIK OY3YIIBUIBIKTAD  YIIH

assKTaraHHaH

MOpPAJbABIK-aIAMIEPIIITIK  JKOHE  KYKBIKTBIK
YKayarKepIIuIiK mapaiapsl;
- MEHrepyi  KepeKk:  MOpaibAblK  CaHa

KYHJIBUTBIKTApbIH 1CKE aChIPy JKOHE KYHIEIIKTI

Mocae  ycmemHoro
odyuyarmmuecs OyayT:
- IOHUMAaTh OCHOBHBIC ITOJIOKCHU A IIGI\/JICTBYIOHIGI‘O
3akoHoAarenbcTBa Kaszaxcrana, cuctemy OpraHoB
rOCyJlapCTBEHHOI'O  YIpaBJIEHMs, a  TaKke
CYIIHOCTb, IMPUYUHBI U MEPbl MPOTUBOJCHCTBUS
KOppYyHIHH;

- aHAJIM3MPOBATH COOBITUS M JEHUCTBHSI C TOUYKHU
3peHus npasa,

- IPUMEHATb HOPMATHUBHBIE AaKTBI, a TaKXe
3aJIeiCTBOBATD JyXOBHO-HPAaBCTBEHHbIE
MEXAHU3MBI ITPEIOTBPALLEHNS KOPPYIILUY;

- BJIaACThb: HaBbIKaMH BCACHHA MMPABOBOI'0 aHAJIMN3a

3aBeplIeHHsl  Kypca

pa3IUYHBIX JOKYMEHTOB, HaBbIKaMU
COBEPILECHCTBOBAHUS AHTUKOPPYILIHOHHON
KYJIBTYpBI;

- TPUMEHATH B CBOEM KU3HEIEATEIBHOCTH

IIPABOBBIE 3HAHUS IPOTUB KOPPYILUH;

- 3HaTh: CYIIHOCTb KOPPYHIHMH U TPUYUHBI €€
IIPOUCXOXKIECHUS; MEPY MOPaJIbHO-HPABCTBEHHOMN 1
IIPaBOBOM OTBETCTBEHHOCTH 3a KOPPYHIMOHHBIE
IIPaBOHAPYLICHMUS;

- YMETb: PEaIN30BbIBATh ILICHHOCTH MOPAIBHOTO
CO3HAHMUS M CJIEJJOBATh HPAaBCTBEHHBIM HOPMaM B
IIOBCCIHEBHOM  NIPAKTHKE; paloTath 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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aJamMrepuIiIiik  HOpMaJapblH
yCTaHy;  JKacTap  apacelHaa  chi0aitiac
KEMKOPJIBIKKA KAapChl MOJCHHUET JIeHTeHiH
apTTHIpy OOMBIHIIA JKYMBIC YKacalIbl.

IIpaKTUKaaa

NOBBIIEHUEM  YPOBHS  AHTHKOPPYNLIUOHHOM
KYJIbTYpBI B MOJIOACKHOU CpeLie.

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooepncanue kypca/ Course summary

MeMmleKeT TeH KYKBIKTBIH HEri3ri YFbIMJIaphl
MEH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KaTbiHACTap. KP KOHCTUTYIUSUIBIK KYKBIFBIHBIH
Herizaepi. KP OKIMIIUIIK KOHE KBUIMBICTHIK
KykbIK Herizaepi. KP  AsamaTThiK  KYKBIK
HeTi37epi.

"Crl0aiinac YKEMKOPJIBIK " VFBIMBIHBIH
TEOPHSUIBIK-dJiICHAMANBIK Herizaepi. Cribaiinac
KEMKOPIIBIKKA KapChl iC-KUMBLIT IIAPTHI PETiHIE

Ka3aKCTaHIBIK KOFaMHBIH QJICYMETTIK-
HSKOHOMHMKAIIBIK ~ KAThIHACTApbIH  JKETUIIIPY.
Crli0atinac KEMKOPJIIBIK MIHE3-KYJIBIK

TaOMFATHIHBIH TICUXOJOTHSIIBIK EPeKIIeTIKTEPI.
Cri0aiinac KeMKOPJIBIKKA Kapchbl MOJIEHUETTI
KAJTBIIITACTRIPY.

OcHOBHbBIE NOHATUS U KaTETOPUM TOCYJApCcTBa U
npasa. [IpaBoBsbIe OTHOILIECHUS. OcHoBBI
KOHCTUTYLIUOHHOTO paBa PK. OcHOBBI
aJMUHUCTPAaTUBHOIO M yrojoBHoro mnpasa PK.
OcHoBbI rpaxaanckoro npasa PK.
TeopeTuKo-MeTO10JIOTMYECKUE OCHOBBI IOHSATHS
«xoppynuun». COBEpIIEHCTBOBAHUE COLUAJIBHO-
HSKOHOMHUYECKUX  OTHOLIEHUH  Ka3aXCTaHCKOTrO
olmiecTBa Kak  yCJOBUS  NPOTUBOJIEHCTBHIO
koppynuuu.  Ilcuxomornyeckue  0COOEHHOCTH
IIPUPOJIBI KOPPYNIIHOHHOTO MIOBE/ICHUS.
®opMHpPOBaHNE AHTUKOPPYITLHOHHON KYJIBTYPBI.

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

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

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

BaiitacoBa M.K.

Bbareipoexosa JI.C.

Baitasova M.Zh. Batyrbekova D.S.

29




DKoHOMUKA HcaHe KacinKepniK Heziz0epil Ocnosvl 3konomuku u npeonpunumamenvcmeal Basics of economics and business

Oky maxcamul / Yueonas yenv/ Purpose

CanayaTThl SKOHOMHKAIIBIK OMJIbI, 0OCEKEIEeCTIiK
opTana KOCIOPBIHAAP/IBIH TaOBICTHI
KOCIMKEPIIiK KBI3METIH YUBIMIACTBIPYIBIH
TEOPHUSUIBIK KOHE TOXKIpHOETiK JaFIbUIapbIH
KAJIBIIITACTRIPY.

dopmupoBaHue HKOHOMHUYECKOTO obpaza
MBILIJICHUS, TEOPETHUYECKUX M IPAKTHYECKUX
HaBbIKOB OpraHu3aluu yCIIELTHOM
IIPEeANIPUHUMATEIBCKON JESATEIIBHOCTH
MPEeNNPUATHI B KOHKYPEHTHOH cpefie

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

OKbimy

Homuiceci / Pesynemamot 00yuenusn / Learning out

comes

Kypersl CoTTI asIKTaraHHaH KeHiH
oiniMmanymbLIap:

1- kasipri 3amMaHfbl SKOHOMHKA MPHHIUITEPI
MEH  3aHABUIBIKTapAbIH  KbI3MET  ETUIYiH,
HSKOHOMMKAJIBIK ~KaTeropusuiap, MHKPO JKOHE
MaKpOACHI e e YFBIMJIBIK armaparThl
TYCiHenl,

2- DKOHOMUKAJBIK JKaFqai (bl TaIIaiabl;

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

4- TaOBICTBI KOCIMKEPIIK KbI3METIHE MiHE37eMe
oepei;

5- Ou3Hec-)xocmap/Ibl Kypajbl )KOHE YChIHA/IBI,

6- anraH OuTIMIEpIH MaWJabl KOCIMKEPIIK
KbI3MET YILiH KOJAaHAIbI;

7- KOCITIKEPJIIK KBI3METTI YKOHOMHKAJIBIK KOHE
QNleyMeTTIK 0ackapy cajlachlHAa AYpPBIC LIEIIiM
KaObUIIai anassl.

Ilocsie  ycmemHOro  3aBeplieHMsl — Kypca
o0yuaruuecs Oyayr:

1- IIOHUMATh IIPUHLINATIBI " 3aKOHBI
(YHKIMOHMPOBAHUSI COBPEMEHHOW HSKOHOMHUKH,
9KOHOMMUYECKHE KaTerOpuu, NOHATUHHBIN anmapaT
Ha MUKPO - 1 MAaKpOYPOBHSIX;

2- aHaIM3UPOBATh YKOHOMHUYECKYIO CUTYAIHIO;

3- BBIIENATH 0a30BBIE MPOIECCHI TOTO MM WHOTO
BH/JIA IIPEAIIPUHAMATENBCKON NEATEIBHOCTH,

4-  naBaThb  XapakTEpUCTUKY  YCHEIIHOCTH
MIPEANPUHUMATEIBCKOMN 1EATEIbHOCTH;

5- COCTaBJIATh U NPE3EHTOBATh OM3HEC-TUIAHBI,

6- [OpuUMEHATh  TOJYYEHHBlE  3HAHUA  JUIs
MOCTPOEHMSI MPUOBUILHOM MpeANnpPUHUMATETbCKOM
NESTEIbHOCTH

7-pUHUMATh TpaBWIbHbIE pelIeHHs B 00JacTu
SKOHOMMUYECKOTO U COLMAJIBHOTO YIPAaBICHUS
MIpeNPUHUMATEIbCKOMN 1eTENbHOCTH

After successful completion of the course,
trainees will:

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

2- analyze the economic situation;

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

4- characterize the success of entrepreneurial
activity;

5- to make and present business plans;

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

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

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprncanue kypca/ Course summary

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

dyHIaMeHTaTbHBIC po0IIeMbI
(byHKIIMOHUpPOBaHUS SKOHOMUKH. Kamuran. PerHok
Cnopoc wu npemioxenue. KoHKypeHIUS U
MoHomonus. [IpeanpuHUMAaTensCTBO:  MOHATHE,
CYIIHOCTb, OCHOBHBIE BHABI U  (HOpMBI

Fundamental problems of the functioning of
the economy. Capital. The market is supply
and demand. Competition and monopoly.
Entrepreneurship: the concept, essence, main
types and forms of organization. Risks in
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KBI3METTEr1 Toyekenaep. KoMMepuusibK Kymnus
KOHE OHBI Kopray Tocumaepi. Koacimkeprik
KBI3METTI Kap KbUIaHIBIPY. Kacinkepik
MOJICHHETI KOHE ITUKACHI

opraHusanuu. Pucku B mNpeanpHUHUMATEIbCKON
nesTenbHOCTH. KomMMmepueckas TailHa W CiocOOBI
ee 3aIlUTBHI. duHaHCUpOBaHUE
MPEANPUHUMATENBLCKON AesTenbHoCcTH. KynbTypa
Y 9TUKA NPEAIPUHIMATENIbCTBA

business activities. Trade secrets and ways to
protect them. Financing of entrepreneurial
activity. Culture and ethics of
entrepreneurship

bazoaprama rcemexwici / Pykoeooumens npozpammer/ Programme manager

Kaspikoaena I'.K.

Tacremuposa K.A.

TastemirovaZh.A. Senior Lecturer, Master
of Economics, Zhazykbaeva G.K.
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Kowobacwoinwik nezizoepi | Ocnoewt 1uoepcmea | Basics of Leadership

Oky maxcamul / Yueonas yenv/ Purpose

CryneHTTepliH KOIIOACIIbUIBIK KAaCHUETTEP/Il,
CTHJIBJICP/Ii, KOCITOPBIH, aiiMaK oHE YKaJIlbl el
JCHIeHiHIe ocep €Ty OmICTepiH  THiMl
naiianany apKbUIbl aJiaMIapAblH MiHE3-KYJIKbIH

OBnaneHue CTyIGHTAaMH  METOMOJOTHEH U
MPAKTHKOMN 3¢ exTUBHOTO YIpaBJICHHS
IOBEJICHUEM M B3aUMOJECHCTBUEM JIKOJICH ITyTEM
3¢ (}HEKTUBHOTO  HCIONB30BAHHUS  JIMAEPCKHUX

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

KOHE e3apa opeKeTTeCyiH THiMalI Oackapy | KauecTB, CTHIICH, MeTonOB BiusHus Ha ypoBHe | influence at the enterprise level, the region and
oMliCTeMECi MEH MPAKTUKACHIH MCHI€PY NPEANPHSITHSI, PETHOHA M CTPAHBI B IEJIOM the country as a whole
Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kyperbl corti askraranHan Keiiin 0Oidim | [Tociie  ycmemmnoro  3aBepmieHusi  Kypca | After successful completion of the course,
aJIymblLiIap: obyuarommecst OyayT: trainees will:

1. OackapynbslH Oapiblk  JeHreisepingeri | 1. moHMMaTh CyIIHOCTH M MeToabl HayuyHoro | 1. understand the essence and methods of
yibIMIapaarbl  KeHIOacHIbUIBIK —~ MOCEJIeepiH | MoaxoJa K TEOpeTHYECKOMY M mpaktuueckomy | scientific approach to the theoretical and
TECOPHUSUIBIK ~ JKOHE  TPAKTHKAJIBIK  IIEIIyre | pelieHuIo mpodiieM JuaepcTBa B opranusanumsx | practical solution of leadership problems in

FBUIBIMH  KO3KApacThlH MOHI MEH OJiCTepiH
TYCIHE/I;

2. 0acKapyWIbUIBIK MIHJIETTEepAl LIemy YIIiH
KOIOACIIBLIBIK MeH OMJTIKTIH HET13T1
TEOpUsTIapbIH KOJIaHAa/IbI;

3. keke OachIHBIH AaPTHIKIIBUTBIKTaPhI
KEeMIITIKTEPiH CHIHKU Oaranaiijibl;

4. YKbIMJZIa )KYMBIC 1CTEY; 9JIEyMETTIK MaHbI3blI
MoceNenep MEH YAepiCTepll Tanaay, TOMTHIK
OUHAMHMKA  YIEpICTepiH KOHE  KOMAaHJaHBI
KAJBIITACTRIPY KAaFUAATTaphIH OlTy HETi3iHIe
TONTHIK JKYMBICTBI THIM/II YHBIMIACTHIPAJIBI;

5. TYJIFaapanibIK, TOTTBHIK KOHE
YUBIMIACTBIPYIIBIIBIK ~ KOMMYHUKAIIHSIIAPTBI
Tanaay >koHe Ko0ananabl;

6. iCKepiiK KapbIM-KAaThIHAC JaFJblUIapblHA HE
Oomy, op TYypii Kardainapra OailaHBICTHI
OackapyJIbIH ajlyaH TYPJI CTUJIbJEpiHE He 0oy,

MCH

Ha BCEX YPOBHSX yIPaBIICHUS;

2. WCTIONIb30BaTh OCHOBHBIE TEOPHH JIUJEPCTBA U
BJIACTH /IS pEeIlIeHUs] YIIPaBICHYECKHX 3a/1a4;

3. KpUTHYECKH OICHWBATH JINYHBIE TOCTOMHCTBA
U HEeJIOCTaTKU;

4. pabotaTh B KOJIJICKTUBE; AaHaJIU3UPOBATH
COLMAJIBHO 3HAYMMBbIE MPOOJIEMBbl U TMPOLECCHI,
3¢ (}eKTUBHO OpPraHHU30BaTh TPYMIOBYI paboTy
Ha OCHOBE 3HAaHMA THPOIECCOB TIPYMIIOBOK
JWHAMUKA W TPUHOWATOB  (OPMHUPOBAHHUS
KOMaH/Ibl;

o. aHAJTM3UPOBAThH " MIPOEKTHPOBATH
MEXJIMYHOCTHBIE, IpyMIOBbIE u
OpTaHU3aIMOHHBIE KOMMYHHUKAIINH;

6. oOmajgaTh HaBBIKAMM JIEIOBOTO OOIIEHUS;
MHOrooOpa3HbIMH  CTHJISIMH  yIpaBJICHUS B
3aBUCUMOCTH  OT  pa3IMYHBIX  CHUTYyaluW;

METOJaMU u METOJHUKaMU ncciaca10oBaHUsA

organizations at all levels of management;

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

3. critically evaluate personal strengths and
weaknesses;

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

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

6. to possess business communication skills; a
variety of management styles depending on
different situations; methods and techniques for
researching leadership qualities, technologies
for developing leadership abilities.
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KOIOACHIBUIBIK KAaCHETTEP/ll 3epTTey oicTepi
MEH omicreMernepiue, KoI0acIbUIBIK
KaOumeTTepal JaMBITy TEXHOJOTHUSJIAPhIHA He
Oomagnl

JUIEPCKUX KadyeCTB, TEXHOJOTHSAMHU DPa3BUTHUS
JUACPCKUX CIIOCOOHOCTEN

Kypcmoiy Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

KomOacpUIbIKTEIH ~—~ TaOUFaTl MEH  MOHI.
Kembacnibuibik KOHE MEHE/KMEHT.
Keu6acuibIbIKTBIH JOCTYPIi KOHIEHIIHSIIAPHI.
KembacnibuIbIKTHIH WHHOBAIISUTBIK
KOHIleNUsuIapbl. TonTap, KoOMaHIauap >KOHE
KoMaHa Kypy. KenoacbIHbIH JaMyHbI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHHeri
KembacbUIbIK. Kembacnpuiblk Macenesnepi

[Ipupona u cymHocTh nuaepcrsa. Jluaepctso u
MCHEPKMCHT. TpanuunoHHbIe KOHIICTIIUH
JIUEPCTRA. HHHOBaIlIMOHHEIE KOHIIEMIIUH
JTUACPCTBA. ['pynmsi, KOMaH/IbI 31
KOMaH1000pa3oBaHHeE. PasButne auaepa.
JlugepcTBO MpU  OCYIIECTBICHUM HM3MEHEHUM.
[Tpobnemsbl muaepcTBa

The nature and essence of leadership.
Leadership and management. Traditional
leadership concepts. Innovative leadership

concepts. Groups, teams, and team building.
The development of a leader. Leadership in
making changes. Leadership challenges

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

ToonL10B K. T.

Moanaraaunesa H.JI,

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

Oky maxcamul / Yueonan yenv/ Purpose

TaOuraTelH  JKOHE  KOFAMHBIH  JIaMYBIHBIH
HET13T13aHAbIIBIKTAPBI TYpaJibl Oip TyTac TYCIHIK
KAJIBIITACTHIPY.

ChopmupoBaTh I[ETOCTHOE TMPEACTaBICHHE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI
1 00111eCTBA.

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

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
OimiMaiymbLIap:

1 Tipi opraHM3MIEpIiH TIPUIUIIK OpPTAachIMEH
@3apa  OpEKEeTTeCYiH AaHBIKTAWTBIH  HETI3Ti

3aHIBUTBIKTap/IbI O1Y;

2 DKOJIOTHSUTBIK (haKTOPIAPBIH KIKTEITyiH OUTY
3 opraHu3MIEepIiH OMIpPIIK OpTachl TYypabl
TYCIHIK OOJTybI

4  DKONOTHUSIIBIK  JKYyHenep  YFhIMIapbIHBIH
HET13IepiH MEHTepy

5 TaburarTel KOpFayIblH >KOHE TaOUFATTHI
THIMII TalJalaHyAbIH HET13T1 MPUHIUITEPIH

oury;
6 AHTPOTIOTEH/TIK KBI3METTIH
QJIEYMETTIKIKOJIOTUSIIBIK ~ calfapblH  Ooynkait
oury;
7 TIPIIUIIK ~ KayilCi3AiriHiH TEOPUSIIBIK

Heri37IepiH MEHTepy

8 TeTeHIie xarmainap Ke3iHe alFallKbl KOMEK
KepceTe OlLTy TEXHOJOTHsUIApAbsl Taiganmana
OTBIPBIN, MaMaHABIK OoWbIHINIA  Kobanay
KBI3METIH KY3€Te achIpaJibl.

IMocne  ycmemHoro  3aBeplieHHsi  Kypca
o0yuaruuecs Oyayr:

1 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH,
OTIpE eSO B3aMMOJICHCTBHS JKUBBIX
OPraHUu3MOB CO CpeIoi OOUTAHHUS;

2 3Hath  KJIacCH(PHKAIMIO  DKOJIOTHYECKUX
(hakTopoB

3 HMmeth mpencTaBiICHHS O >KM3HEHHBIX Cpelax
OpPraHHU3MOB

4 Bmagets OcHOBaMHU MOHATHIMH SKOIOTHUECKUX
CHCTEM

5 3HaTh OCHOBHBIE MPUHITUTIBI OXPAHBI TPUPOIBI U
palMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

6 YMmeTs IIPOrHO3UPOBATH COLIMAJIbHO-
JKOJIOTMYECKHE  TOCJIEICTBUS  aHTPOIOIE€HHOMN
NeSITeNIbHOCTH;

7 Bnagers TEOPETUIECKUMU OCHOBaMU

0€30MaCHOCTH KU3HEIEATETbHOCTH
8 VYmeTp oOKa3piBaTh TMEPBYIO IMOMOIIL TPHU

I-Ipe?;BI)I‘—IaI\/'IHBIX cTalusax C MMPUMCHCHUEM
COBPCMCHHBIX I/IH(bOpMaI_II/IOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHM B  00jacTu
OKOJIOTMYCCKHX, (I)PBPIOJ'IOFPI‘ICCKI/IX u

TUTHCHHUYCCKHUX HCCHeﬂOBaHHﬁ.

After successful
students will be:
1 Know the basic regularities determining the
interactions of living organisms with their
environment;

2 Know the classification of environmental factors
3 Have an idea of living environments of organisms
4 Possess the basics of the concepts of ecological
systems

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

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

7 Possess the theoretical basics of life safety

8 Be able to render first aid in emergency situations
with the wuse of modern information and
communication technologies in the field of
ecological, physiological and hygienic research.

completion of the course,

Kypcmuiny kvickawa mazmynnt / Kpamkoe codeporcanue kypca/ Course summary

TipmiTikTiH Heri3ri opTazapsl HONYIANUSIBIK | OCHOBHBIE

Cpedbl  JKW3HU,

nonynsuonnas | Basic living environments, population ecology,
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OKOJIOT'H4,

OipJecTIKTepIiH

JKOHE

IKOXKYHENIepAiIH dKoJorusi, brnocdepa ,emip cypy

KayIIci3iriHiH TeOPHsUIBIK HeT13/1epi

9KOJIOTHsS, JKOJIOTHSI COOOIIECTB M 3IKOCHUCTEM,
ounoctepa, TeOpeTHUECKUE OCHOBBI 0€30MIaCHOCTH
KHU3HEACATSITHOCTH

ecology of communities and ecosystems, biosphere,
theoretical foundations of life safety

bazoaprama rcemexwiici / Pykosooumens npozpammul/ Programme manager

Kyo6eeB M.C.

Pyukuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Founvimu 3epmmeynepoin nezizoepi scone akademusnvlx xam/ OCHOBbL HAYUHBIX UCCIC006ARUT U aKademuuecKoe nucbmo/ Basics of Research and

Academic Writing

OkKy makcamut / Yueonan yenv/ Purpose

FoumeiM kyiieciHae FBUIBIMU OWJIAyJbl JaMBITY

Pa3BuTh Hay4yHOe MbIIUIEHHE U CHOPMHUPOBATH

Develop scientific thinking and develop research

KOHE  3epTITeY JKYMBICBIHBIH JIaFJbUIAPbIH | HABBIKM HCCIeA0BaTelnbckoil padotel B cucteme | SKills in the system of sciences
KaJIBINTACTBIPY HayK
Oxvimy naomuoiceci / Pezyiomamut 06yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmieHusi  Kypea | After successful completion of the course,
olTiMasnymbLIap: obyuarommecs OyayT: students will be:
Oenrini  Oip FBUIBIMIBI 3EPTTEY/AIH FBHUIBIMU | IPUMEHATh Hay4yHble Meronel W mpuemsl | apply scientific methods and techniques for the
oMicTEpi MEH dICTEPiH KOJIIaHAIbI; HCCIIeI0BaHMsI KOHKPETHOW HAYKH; study of a specific science;
FBUIBIMM ~ MOTIHAEPIIH  9JiCHAMachl  MEH | BRIOMpaTh METONOJOTMI0 W crmocoO0 anammsa | to choose a methodology and method of analyzing

TaJayblH TaHJai/1bl;
3epTTey MIHJETTEpiH HIEelly YIIIH Ka3ak, OpbIC

KOHEe IIeT TuUlIepiHae jka3baimia HbICaHa
KOMMYHHKAITUSIFA TYCEIi;

©31HIH FBUIBIMU-3EPTTEY KbI3METIH]IE
aKIMapaTThIK-KOMMYyHUKAITHSUITBIK
TEXHOJOTUSIIAPBbIH opTypdi TYpJEPiH:
WHTEPHET-PECypCTap/ibl,  aKmapaTTel  i3]ey,

cakTay, eHJey, KOpray >KoHe Tapary OoibIHIIA

HAaYYHBIX TCKCTOB!:
KOMMYHHUIMUPOBATHL Ha Ka3axCKOM, PYCCKOM H

MHOCTPAHHOM A3BIKAX JUIS peleHus
HCCIIEI0BATEIbCKUD 3a/1a4:

HCIIOJIb30BaTh B cBOEN Hay4HO-
HCCIIEIOBATEIILCKON  NEATENBHOCTH  Pa3IM4YHBIC
BHJIbI UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX
TE€XHOJOTHI: HHTEpPHET-PECypChl, OOJauHbIE MU

MOOHUIIbHBIE CCPBUCBHI II0 TIOHUCKY, XPAHCHUIO,

scientific texts:

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

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

OYJITTHI KOHE MOOWITBTI cepBucTepai | oOpaboTKe, 3amMTe W PACIPOCTPAHCHUIO
naiganaHaubl. nH(bOpMaIIHH.
Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary
ITon  OKBITBUTATBIH  cadajgaFbl  FhUTBIMHK | JIMCHMIUIMHA HampaBiieHa Ha w3ydeHwe metonoB | The discipline is aimed at studying the methods of

3epTTeyiep OMiCTepi MEH aKaJAeMHSUIBIK XaTThl
3epTTeyre OarbITTanFaH. bigiM  anymbuiap
TY)KBIPBIMIAMATIBIK aMNMaparieH >KOHE 3epTTey
YKYMBICBIHBIH HETI3T1 KE3C€HIEepIMEH, 9ICTEePIiH
KIKTENyIMEH, ONapbl KOJJaHy cajajapbIMEeH
TaHBICA]IBI. binim  amymbuiap  FRUTBIMH

3epTTeyepai CaHIBIK JXKOHE CaNalbIK Talaay

Hay4YHBIX HCCIEIOBAaHMH M  aKaJeMHUYECKOTO
nackMa B u3ydaeMoil obnactu. OOydarommecs

O3HAKOMSATCS C TMOHATHHHBIM amnmapaToM |
OCHOBHBIMH ATaramMu HCCIIEI0BATEILCKOM
JeSITEIbHOCTH, KIaccudukanuen METOJIOB,
obmactssMu ux npuMmeHeHus. OOydarornuecs

Hay4daTcCs BJIAACTb HABBIKAMU KOJMYCCTBCHHOI'O U

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

qualitative analysis of scientific research and
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JaFIbUIapbIH UTEPYTe XKOHE OHBIH HOTHXKEIEPiH
aKaJIeMUSUTBIK OpTaJa MakajlaMeH OasHaamarnap
TYPIHJC YChIHYFa YHUPEHE/I.

KAaueCTBEHHOI'0 aHaJIu3a Hay4YHBIX MCCIEIOBAHUN
U NPEACTaBIATh PE3yJIbTaThl B BUJAE IMyOJIMKALMN
U BBICTYIUICHHUH B aKaJIEMUYECKOU cpelie

present the results in the form of publications and
speeches in the academic environment

bazoaprama scemexuici / Pykoeooumens npozpammer/ Programme manager

Tayakesnos IIbInFbIC Aiipaprazuyisl, | ['yoenko Makcum AngpeeBud, maructp xumun | Gubenko Maxim Andreevich, Senior Lecturer,
IEJaroruka  FhUIBIMIAPHIHBIE, ~ MArucrpi, ©Hep. Master of Chemistry
MYFaIiM

Kaporcoinoik cayammutnvik nezizoepi /Ocnoewvl punancoeout zpamomnocmu/Fundamentals of financial literacy

Oky maxcamul / Yueonas yenwv/ Purpose

CTY/ICHTTEP/C KEKE KapXKbIFa KATHICTHI MICIIiM
KaObLIay Ke31HJIe YTHIMIbI KApKbUIBIK MiHE3-
KYIBIKTBl JIaMBITY, COHBIMEH KaTap IHQPIBIK
TEXHOJIOTUSIIAP/Ibl KOJIJaHy apKbIIbl KapXKbUIBIK
KbI3METTEP/Il TYTHIHYIIBLIAD PETIHAE OJapAbIH
KYKBIKTappl ~ MEH  MYAJIeNepiH  KOprayra
OalilaHBICTBl  MPOLECTEPAl CBHIHUM  TYpPFbIIAH
Oaranay ’KoHe Tajjiay KaOlJeTiH JaMBbITy.

(dhopmupoBaHre y 00y4arolmUXCsl PariOHAIBHOTO
(UHAHCOBOTO  TMOBEACHUS  NPH  MPUHATHU
pCHICHI/IfI, KaCarwInuxcsa JNUYHBIX (1)I/IHaHCOB, a
TaKXe CIIOCOOHOCTH KPHUTUYECKH OICHUBATh H
aHAJIM3UPOBATH TPOIIECCHI, CBSI3aHHBIC C 3aITUTON
UX TpaB U MHTEPECOB B KayeCTBE MOTpeOHTENeH
(bMHAHCOBBIX YCIIYT OCPEACTBOM HCIOIb30BAaHUS
B TOM YHCJIC IIU(PPOBBIX TEXHOJIOTHIA.

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.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning out comes

Kyperbl coTTi  asikraraHHaH Keifin Outim
ajlyumbLIap

- JKeKe JKOHE OTOACHUIBIK Kap Kbl CajlachlHIAFbI
Mocemenep/l menty YIIiH ajaFan OutiMaepl MeH
NAFbUIapbIH  KOJJAaHyJa TaHBIMIBIK JKOHE

HIBIFApMAIIbUIBIK OacTaMaHbl KOPCETY; - XaJlbIK

YIIiH KapKBUIBIK TOyeKeIaep M€EH
OaHKPOTTBIKTBI ~ €CKepe  OTBIPBIN,  JKEKe
KapKbIHBI 63 OETiHIe >KOocmapiail >KoHe

Oackapa Oilny; - JKeKe Kap)KbIHbI OacKapyra,
Kap>KbUIbIK YWBIMJIAPMEH BIHTBIMAKTACTHIKKA,

ITocse ycnenmHoro 3aBepuieHus Kypca
oO0yuyaromuecsi OyayT

- TpOSBJIATH TO3HABAaTENbHYIO M TBOPUYECKYIO
WHUIIMATABY B  TNPUMEHEHHH  TOJYYCHHBIX
3HaHUI M yMEHU A penieHus 3a1a4 B 001acTi
JYHBIX U CEMEWHBIX (PMHAHCOB;

- YMETh CAaMOCTOSITENIHO OCYIIECTBIISATh
IUTAHUPOBAHKE M YIIPABICHNE JIMYHBIMH
(¢uHaHCAMU C y4eTOM (PMHAHCOBBIX PHCKOB U
OaHKPOTCTBA JUISl HACCIICHHS;

- (QopmynupoBaTh COOCTBEHHOE€ MHEHHE B

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
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KapXKBUIBIK TOYEKeIepre *oHe T.0. KaThICTHI
OpPTYPJIi Kap>KbUIBIK MOCEJeNiepre KaTbICThl 63
MIKIPIHI3AI ~ TYKBIPBIMIAY; -  KapXKBUIBIK
MOCeNIeTIep/IiH, agaMFa oCepiH Tajmad Oimy,

COHJIaii-aK  OJIapAbl  IIeNly  YIIIH  THICTI
MEMJICKETTIK OpraHaapra/Kopiapra xabapiaca
oiny;

- OpPTYpJI KO3ACpACH aJbIHFaH Kap>KbUIBIK

aKmaparTbl TYCiHIipe Oily, COHBIMEH Karap
mikipai (ke3Kkapac), AdJienaeMeHi (apryMeHT),
dakrinepi axbipara Oiny;

- HMHBECTUIUSIIBIK MOPTHEbIl KAIBIITACTHIPY
Ke3iHAe TYBIHJIAWUTBIH Toyekenjaepai Oaranay
YKOHE a3alTy;

- «KapXbl TMHPAMHUAACHIHBIH»  Oenriepin
aHbIKTall OUly OHE WHBECTULUSIIAY VIIIH
KaXeTTi KypanJaap/s! TaHaai Oiry.

OTHOIICHUU PA3IMYHBIX (PUHAHCOBBIX MPOOIIEM
0  yIpPaBICHHIO JUYHBIMK  (puHAHCaMHU,
COTPYIHUYECTBY C (UHAHCOBBIMU
opraHu3anysMi, (GUHAHCOBBIMH PUCKaMHU U T.11.;

- YMETh aHAIM3MPOBATH BIHSHHE (HUHAHCOBBIX
npobneM Ui 4eJoBeKa, a Takke oOpamarbes B
COOTBETCTBYIOIIUEC rOCyJapCTBEHHbBIE
oprasbl/(hOH/IBI IS MX PEIICHUS;

- yMeThb  HWHTEPIPETHPOBATh  (PUHAHCOBYIO
nHPOpPMALIMIO, TIOJIYYEHHYI0 M3  Pa3JIMYHbIX
MCTOYHHUKOB, a TAKXKE Pa3IM4aTh MHEHHUE (TOUKY
3peHus), 10Ka3aTelabCTBO (APryMEHT), (PaKThI;

- OLICHUBAaTh 1 MUHUMHU3HPOBATH PUCKH,
BO3HHUKAIOIINE TP (POpMHUPOBAHUHT
MHBECTUIIMOHHOT'O IOPTQeEs;

- YMETh BBIABIIATH MPU3HAKU «(PUHAHCOBOI
MUPaMUJIBI» U BEIOMPATh HEOOXOTUMBII
WHCTPYMEHTApUH JJI1 UHBECTHPOBAHUSI.

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
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 masmynwt / Kpamxoe cooepacanue kypca/ Course summary

Kypcmuiy Kbt
Kapxpuiblk CayaTTbUIBIKTHIH TYCIHIri,
MakcaTTapbl MEH MIiHJeTTepl. AKIIa, ecer

alibIpbICy XKoHe Tesiemzaep. JKeke KapxKbl: Kipic,
meIFbIC, Orojpker. CanplkTap JKOHE  IKEKe
TYJFajapra cajblK caiy. XaiblKKa OaHKTIK
KbI3MeT Kepcery. Cakranaslpy. Kapkbl HapbIFbl
KOHE MHBECTUIUS Herizzepi. JKeke KocimKepIik
JKOHE cTaprail. Kexe TYJIFaJIapIbIH
0aHKPOTTHIFBL. JKeKe KapKbUIBIK KayINCi3/IiK.

[Tonatne, 1eau W 3a7aud  (PUHAHCOBOM
rpaMOTHOCTH. [leHbru, pacueTsl W IUIATEXKHU.
JIlnunble (QUHAHCHL: JOXOIBI, PACXOJBI, OIOKET.
Hanmoru m wHanorooOnoxxeHne (GpU3NUECKHUX JIHII.
bankosckue YCIIYTH JUIST HACCIICHUS.
CrpaxoBanue. DUHAHCOBBIE PBIHKA ¥ OCHOBBI
WHBECTUPOBAHHUS. NunuBuayansHOe
MPEANPUHNUMATEBCTBO U CTapTan. baHKpOTCTBO
(bU3NYECKUX JIHLL.

Jlnunas ¢uHaHCOBast 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.

bazoapnama scemexuiici / Pykosooumens npozpammul/ Programmemanager

Kueuntaer C.M.

l'onynos B.B.

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

OKy makcamuwt / Yueonan yenwv/ Purpose

Komrmerotepimik XHAMMSHBIH 3aMaHayH
MoceJenepi, 9AicTepi MeH OarbITTaphl, COHAANA-
aK XUMUS OobIHIIA KOMITBFOTEPITIK
Oarmapiamanapabl  Kypylda  KOJJaHBLIATHIH
TEXHUKAJIBIK KYpaJlap Typalibl TYCIHIK aJIbIHBI3.
binmim Oepyme JkoHE XHMHS CaJIACHIHIIAFBI
MIPAKTUKAJIBIK Maceeaepai Hienryse
KOMITBIOTEPJTIK TEXHOJOTHSUIAPABI KOJIaHYIBIH
MPAKTUKAJIBIK JaFIbLIAPBIH AJIbIHBI3.

[Tonyynth MpeACTaBICHHE O COBPEMEHHBIX
npobiemax,  MeToJaXx W HalpaBJICHHIX
KOMITBIOTEPHON XUMHH, & TAKKE TCXHUYCCKHMH
cpeacrBamMu, MUCIHOJIB3YCMbIMU IIpU CO3JaHUHU
KOMITBIOTEPHBIX IIPOrpaMMm 1o XuMu. [lonyduts
HpaKTI/ILIGCKI/Iﬁ HaBBbIK HCIIOJIb30BaHUA
KOMITBIOTEPHBIX TEXHOJIOTHH B 0Opa3oBaHHH H
IpU PEIICHUU TMPAKTUYECKUX 3a1ad B 00IacTu
XHMHH.

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

Kypersl corTi asikraranHaH KeiiH Olrim
ajlyumbLiap:

1-okpITy/1a ecenTey jKOHE KBAHTTBHIK XHMHSHBIH
MaHbI3bl  (QaKTUIEpiH, TYKbIpbIMIaMalapblH,
MIPUHIIAIITEP] MCH TEOPHUSIIAPbIH KOJIIaHY;
2-XUMHSHBl  OKBITyJla  KOMIBIOTEp  MeEH
OarapiamMalbIK KacaKTaMaHbl KOJIJJAHBIHBI3;
3-JlaiibIa KOJIJaHOaJIbI Oarmapiamanap/ibl
naianana OTBIPBITI, MOJICKYJTAJTBIK
KYPBUIBIMHBIH KBaHTTHIK-XUMHSLUIBIK
€CenTeyJiepiH OphIHAY;

4-]laiibiH KOJLIaHOAaJIBI Oarmapiamanapbl
nananana OTBIPHITI, MOJICKYITAJTBIK
KYPBUIBIMHBIH TEpOENIMeNi >KOHE AIIEKTPOHJIBIK
CHEKTPJIEPIHIH KBaHTTBIK-XUMHUSIIBIK
€cenTeyyepiH OPhIH/AY;

S-XUMHUSITBIK PEAKIUsl HOTHXKECIHIEC peareHTTep
napaMeTpiepiHiH e3repyiH ecenTeyai KoHe
TEPMOJIMHAMUKAIIBIK TapaMeTpiiep/l ecenTey/il

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;

Hamuoicect / Pesynomamot 06yuenusn / Learning outcomes
Ilocsie ycnmemmHoro 3aBepuleHHsI  Kypca
o0yyaromuecsi Oynyr:

1 - n§pumeHaTs  BaxHeWmwMe  (PaxThl,
KOHIIETILIHH, PUHIUIIBI u TEOpUH
BBIYMCIIUTEIBHOM H KBAHTOBOM XHMHUH B
MpEeno/iaBaHuy,

2 - WCIOJB30BATh KOMIBIOTEP W MPOTPAMMHOE
o0ecrieyeHye B MpenoJjaBaHuy XUMUY;

3 - BBINIOJHATh KBAHTOBO-XMMHUYECKUE PACUETHI
MOJIEKYJISIPHOM CTPYKTYpBI C HCIIOJIb30BAaHHEM
TOTOBBIX IPUKIIAJHBIX IPOTPAMM;

4 - BBIMOJIHATH KBAHTOBO-XUMHUYECKUE PACUEThI
KOJIEOATENbHOTO M DJIEKTPOHHOTIO CIEKTPOB
MOJIEKYJISIPHOM CTPYKTYpBI C HCIIOJIb30BAaHUEM
TOTOBBIX IPUKIIAJHBIX IPOTPAMM;

S5 — BBINOJHATH  pacyeTbl  W3MEHEHMS
[IapaMeTpOB ~ pPEarcHTOB B PE3YJbTaTe
XUMUYECKON peaxkuuu u pacuer

TEPMOJMHAMHUYECKHUX MapaMeTpPOB;

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
molecular  structure using ready-made
applications;

5 - knows the methods for calculating the
change in the parameters of the reagents as a
result of the chemical reaction and calculating
the thermodynamic parameters;

39




OpBIH/IAY;

6-KBaHTTBHIK XUMUSIHBIH OpTYpJI onicTepiMeH
MOJICKYJIaIap IbIH MOJICKYJIAITBIK KOHE
TFEOMETPHSUIBIK ~ CHUMNATTaMallapblH  €CerTey
OIICTEMECIH XKY3€ere achipy;

T-ecernireynep HETi31H/Ie XUMUSLITBIK
KOCBUIBICTAP IbIH TEPMOIMHAMHKAITBIK
napamMeTpIIepiH OpHATHIHBI3.

8-ecenreysep HOTIKECIH]IE AJIbIHFaH

KOPBITBIH/IbI aKIapaTThl TAIIAY.

6 - OCYyHIECTBIATH
MOJICKYJISIPHBIX u
XapaKTePUCTHK MOJICKYIT
METOAaMH KBAaHTOBOMH XMMHUHU,
7 — ycTaHaBIMBaTh TEPMOJUHAMHUYCCKHE
mapaMeTpsl  XMMUYECKHUX COCAMHCHHHA  Ha
OCHOBE PacyeTOB.

8 — AHanmM3UpOBaTh MOJYUYCHHYIO, B PE3YJIbTATe

pacyeToB UTOTOBYIO HH(OPMAIIHIO.

METOJIMKY  pacueToB
F€OMETPUUYECKHUX
Pa3ITUYHBIMU

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 / Ilpepexeuzumot / Prerequisites

beiopranukanbik xumusi |

| Heopranmueckas xumus |

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

"KoMmmbroTepiik Xumus'" moH1 XUMHUS cajachlHAa

ecenTey omicTepi MEH KOMITBIOTEPITIK
TEXHOJIOTUSIAp/bl  KOJJaHyFa  OarbITTalFaH.
Kypc OapeichiHma  CTy#E€HTTEp  KBaHTTHIK
XUMUSJIBIK ~ €CENTEYNepAiH,  MOJIEKYJAbIK
MOJICNIBJICYAIH, MOJIEKYJIAIBIK JHHAMUKAHBIH
OPUHIUNOTEPI  MEH  ONICTepiH, COHJaii-ak
XUMUSIITBIK KyHenepin KYPBUTBIMBIH,

KAacHeTTepl MEH peaKIMsUIapbhlH Tajjay YIIiH
OargapiIaManbIK MaKkeTTepIi KOJIaHy bl
yiipeneni. Kypc coHbIMEH KaTap XUMHSUIIBIK
MPOLIECTEPIl 3E€pPTTEY KOHE KOCBUIBICTAPIBIH

XUMUSJIBIK ~ KacueTTepiH  Ooipkay — YIIiH
KOMITBIOTEPITIK MoOJIeTbACYAl KOJIAaHYy bl
KaMTH/IbI. OxpITy MOJIEKYJAIIBIK
KYPBUTBIMIap bl BU3YaITH3ALUSIIAY

OariapiamManapbIMeH MPAKTUKAJIBIK KYMBICTBI,
ecenTeyyiep IJKYPri3yni, ajblHFaH JepeKTep/Il
Tangayabl KOHE XUMUSJIBIK — 3€EpPTTEylepAe

JucuuImmHa "KommnsrorepHas xumug"
dbokycupyercs Ha MIPUMEHEHUHN
BBIYMCIIUTENIbHBIX METOJOB M KOMIBIOTEPHBIX
TEXHOJIOTH B obOnactu xumuu. B xome kypca
CTYIEHTbl U3Yy4alOT TMPUHLUUIBI U METOMbI
KBaHTOBO-XUMHUYECKHUX pacueros,
MOJIEKYJIIPHOTO MOJAEIUPOBAHHUS, MOJIEKYISIPHON
JTUHAMUKH, a TAK)K€ MPUMEHEHHE TPOrPaMMHBIX
MAaKeTOB JUIsl aHajdu3a CTPYKTYpbl, CBOWCTB U
peakuuil xumuyeckux cucreM. Kypc oxBareiBaer

TAaKXC HCIIOJIB30BaHUC KOMIIBIOTCPHBIX
CI/IMYJ'IS[I_[I/II\/II JJIsL HU3YUCHUA XUMHYCCKHUX
IIponeccoB u IMPpEaACKa3aHusA XUMHNYCCKHX

cBOMcTB coenuHeHnil. OOydeHue BKIIOYAET B
ce0sl MPaKTUYEeCKyI0 paboTy ¢ MporpaMMamu JIjist

BH3yaIU3aluu MOJIEKYJIIPHBIX CTPYKTYP,
IIPOBEACHUE PACUETOB, aHAIU3 IOJYYEHHBIX
JAHHBIX, M IPUMEHEHHUE BBIYUCIUTEIbHBIX

MCTOA0B B XUMHNUYCCKHX UCCICA0OBAaHHUAX.

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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€CenTey 9JIICTePiH KOIAAHYIbI KAMTH/IBI.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OpraHuKaIbIK XUMHUSHBIH TEOPUSIIBIK HET13/1epi ‘ Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

| Theoretical Bases of Organic Chemistry

Bazoaphama scemexwici / Pykosooumenw npozpammut/ Programme manager

TayakeioB HIbIHFBIC
negaroruka rbUIbIMIApPBIHBIH MaFI/ICTpi,
MYFaIiM

Algapra3nyJisl,

OHep.

I'ybenko
XUMHH

Makcum AHz[peeBnq, MarucTp

Gubenko Maxim  Andreevich,
Lecturer, Master of Chemistry

Senior
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Xumusansl oKbimyoazol Komnstomepiix mexnonozusanapl Komnoromepuvie mexnonozcuu 6 ooyuenuu xumuu/ Computer Technologies in Teaching

Chemistry

OKy maxcamut / Yueonaa yenv/ Purpose

Crynenrrepai XAMHUSHBI OKBITY/Ia
KOJIJIAHBUIATBIH ~TEXHHUKAJIBIK Kypajajap MeEH
Oarmapiamanapabl  KOJJAHYIbIH  3aMaHayd
MacesenepiMeH, amicTepiMeH JKOHE

OarpITTapbIMEH TaHBICTHIPY. bisim Oepyxe skoHe
XMMHUSl CaJlaChIH/IAFbl MPAKTUKAIBIK MACeeNep/i
[IeUTyZ€  KOMITBIOTEPIIK  TEXHOJIOTHSIIAP.IbI
NPaKTHKAIBIK KOJIaHYFa JalbIHAATY.

O3HaKOMUTb  CTYJAEHTOB C  COBPEMEHHBIMU
npobjiemMaMy, METOJaMU U HalpaBJICHUSMU
IIPUMEHEHHsI TEXHUYECKUX CPEICTB U IMPOTrpamM,
HCIOJIb3YEMBIX pu o0y4eHuun XUMHH.
[ToaroToBUTE K NPAKTUYECKOMY HCIIOIb30BAHUIO
KOMIIBIOTEPHBIX TEXHOJOI'M B 00pa3oBaHUM U
IpU PEIICHHH MPAKTUYECKHX 3a7ad B OO0JIACTH
XUMUH.

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

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kypcerbl coTTi  asikraraHHaH Keilin Outim
ajlymblLiIap:

1. XUMUSAHBI OKBITy/la  KOMIIBIOTEPJIIK
TEXHOJIOTUSIHBI KOJIIaHy1bIH HET13T1

MPUHLMIITEPIH TYCIHAIPIHI3.

2. XUMHUATBIK KYOBUIBICTAD MEH MpoLecTepIi
BU3yalM3alUsUlay — BHU3yalu3auusiay — JKOHE
KOpceTy VIIH OaFmapiaMaiblK KacaKTaMaHbl
KOJIITaHbIHbI3.

3. XuMusSHB  THIMAIpEK  OKBITY  YIIiH
ANEKTPOHABIK OKBITY MaTepualapblH 33ipiey
KOHE KOJIaHy.

4. XUMMANBIK TPOLECTEP MEH pPeaKUUsIIapabl
MOJIETIbICY KOHE Taijay YIIH KOMIIBIOTEPIIiK
MOJICJIBICY/I1 KOJITAHBIHBI3.

5. XUMUSHBI OKBITY KOHTEKCTIHIE
KOMITBIOTEPJTIK  OUTIM  Oepy pecypcTapbIHBIH
TUIMJIUTITI MEH camachiH Oaranay.

6. XUMUSIBIK SKCIIEPUMEHTTED KYPrizy KoHE

ITocne  ycmemHoro  3aBeplieHHsl  Kypca
o0yyaromuecsi Oynyr:
1. OOBSCHATD OCHOBHBIE IIPUHIUIIBI

UCIOJIb30BAHUS KOMITBIOTEPHBIX TEXHOJIOTUH B
00y4eHUU XUMHH.

2. IlpumeHsTh mnporpaMMHoOe oOecrmeueHHue IS
BU3YQJIM3allMU BU3YAJIH3allMd ¥ JIEMOHCTpPAILIUH
XUMHUYECKHX SIBICHUH U POIIECCOB.

3. PazpabateiBaTh W TPUMEHSTH DSJICKTPOHHBIC
oOyyaromue Marepuaisl s 6onee 3¢hHeKTHBHOTO
0Oy4CeHUST XUMUH.

4. TlpuMeHSATb KOMIBIOTEPHBIE CUMYJSLUHN JUIS
MOJICIMPOBAaHUSI M aHajW3a  XHMHYECKUX
IIPOLIECCOB U PEaKIUil.

5. OueHuBath d>PPEKTUBHOCTH M KAYECTBO
KOMIIBIOTEPHBIX 00pa30BaTeNbHBIX PECYPCOB B
KOHTEKCTe O0y4eHUsI XUMUHU.

6. Vcnonp3oBaTh BUPTyaJibHBIE Ja0OpaTOPUM JUIS
IIPOBEICHUS] XUMHUYECKUX OIKCHEPUMEHTOB 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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OJIapJIbIH HOTIIKEJIEPIH Taliay YILIiH BUPTYasabl
3epTXaHanap/bl Mai/1aIaHbIHbI3.

7. XUMUAIBIK 3€pTTEyJiep MEH JepeKTepi
Tajaayaa KOMIBIOTEPIIIK MOJETBACY OIICTEPiH
KOJIIaHbIHbI3.

8. XuMus canachlHIAFbl OUTIMII IKETUIIIPY
KOHE KEHEWTy YVIIiH OHJaliH pecypcTap/sl
Taii TAJIAHBIHBI3.

aQHAJTM3UPOBATh UX PE3YJIbTAThI.
7. [Ipumenars METOJIbI

aHa/IM3a JaHHBIX.
8. Hcnonp3oBarh OHJIAaHH-PECypCHI JUISt
MIPOJIBUHYTOTO U3YYCHHUS U PACIIUPCHIS 3HAHUH B
00/1aCTH XMMUH.

KOMITBIOTCPHOI'O
MOZCIIMPOBAHUA B XUMHUYCCKUX HCCIICAOBAHUAX U

and extension of knowledge in chemistry.

Ilpepexeusummepi / lIpepexeuzumot / Prerequisites

beiopranukanbik xumus |

| Heopranmueckas xumus |

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"XUMHUSAHBI OKBITY/IaFbl KOMITBIOTEPJIIK
TEXHOJIOTUsUIAap" TOHI XUMUs OoibIHIIA OlTiM
Oepy TpoIeciHAe 3amMaHayd aKMapaTThIK
TEXHOJIOTUSUIAP/Bl  KOJNJAHYABl  KaMTHIBL.
CryneHtrep  XMMHUSJIBIK  KYOBUIBICTapibl
BU3YyaITU3aIlHsIIaYy, DIIEKTPOHIBI OKY
MaTepHajIapblH  jKacay »JKOHE BUPTYaJJIbl
XUMMSUIBIK  OKCIEPUMEHTTEp JKYprizy VIIiH
OarjapramMalblk ~ JKacaKTaMaHbl  KOJIJaHy
Heriznepin yhpeneni. Kypc conbiMeH kaTap
XUMUSJIBIK ~ TIpOLECTepAl  Tanjay — YIUiH
KOMITHIOTEPITIK MOJIETIbIEYy MEH MOJEIbICY
o/licTepiH KONJIaHyAbl KaMTHIbl. CTyneHTTep
KOMIIBIOTEPIIIK OuLTiM Oepy pecypcTapblHBIH
THIMILTITIH Oaramay  KOHE XUMUSHBI
TEPEHJIETIN OKBITY YLIIH OHJIAliH pecypcTapbl
KOJIJaHy JaFiblIapblH  JambITagbl. OKBITY
XUMHSUIBIK ~ 3€pTTEyNeple  KOMITBIOTEPIIiK
TEXHOJIOTUSIIAP/bl TPAKTUKAIBIK KOJIaHYIbI
KAMTHIBl ~ JKOHE  CTYICHTTEpAl Koc10u
KbI3METTE 3aMaHayu OisliM Oepy pecypcTapbiH

Hucuunnuna "KomnbloTepHble TEXHOJIOTMHM B
0o0Oy4eHHH XUMHUHU"' OXBaTbIBa€T IPUMEHEHHE
COBPEMEHHBIX UH(GOPMAIIMOHHBIX TEXHOJOTHA B
00pa3oBaTelbHOM  MpoOIlecCe€ MO0  XUMHH.
CTyneHThl HM3y4arOT OCHOBBI HCIOJIb30BaHUSA
MIPOTrPaMMHOTO O0eCTIEUeHUST IJIsl BU3YAITH3allun
XUMUYECKUX SIBJICHUH, CO3JaHUs 3JIEKTPOHHBIX
o0ydJaronx  MaTepHaJioB U MPOBEICHUSA
BUPTYaIbHBIX ~XUMHUYECKUX IKCIIEPUMEHTOB.
Kypc Taxke Bkirogaer B ceOsl MCIOIb30BAHHE
KOMIIBIOTEPHBIX ~ CUMYJSIIUA ¥ METOJIOB
MOJCIIUPOBAHUS I aHaju3a XHWMHYECKHUX
nporieccoB. CTyleHTHl pa3pabaThIBalOT HaBBIKU
OLIEHKH s dexTuBHOCTH KOMIBIOTEPHBIX
00pa3oBaTeNbHBIX PECYpPCOB H  TMPUMEHEHUS
OHJIAMH-PECYpPCOB ISl YTUIYOJICHHOTO WU3y4YeHUS
xumun.  OOyueHWe  BKIOYaeT B cedd
MPaKTUYECKOe TPUMEHEHHE KOMIBIOTEPHBIX
TEXHOJIOTMII B XUMHUYECKHUX HCCIECIOBAHUIX U
MOATOTABIUBACT CTYJAEHTOB K 3(PPEKTUBHOMY
MCIIOJIb30BAHUIO 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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THIM/II TTa1ajlaHyFa JaibIH Tl Tbl.

00pa3oBaTesIbHBIX pecypcoB B
poeCCHOHATLHOMN 1A TEILHOCTH.

Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

OpFaHI/IKaJ'II)IK XUMUAHBIH TCOPHUAIIBIK Herisz{epi ‘ TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHHU

| Theoretical Bases of Organic Chemistry

bazoapnama scemexuici / Pykosooumens npozpammsl/ Programme manager

TayakesioB IbiaFbIC Aiiiapra3uyibl,
NeNaroruka FbUIBIMAAPBIHBIH ~ MarucTpi, ©Hep.
MYFalliM

I'yoenko Makcum AHApeeBHY, MaTUCTP XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

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

OKy maxcamul / Yueonan yenv/ Purpose

Crynentrepae Opra"ukanbIK XUMHUSA
3aHJBUIBIKTApbl  Typajbl  KaJIMbl  TYCIHIK
KAJIBIITACTBIPY: OpTaHHUKAJbBIK
MOJICKYJTaJIapIblH ~ KYPBUIBIMBI  (XUMUSIIBIK,
ANEKTPOHBI, KEHICTIKTIK), op TYp:i
peaKIUsUIapAbIH HErI3rl 3aHABUIBIKTAphl MEH
MeXaHu3Mepi, KOCBUIBICTap/IbIH HET13r1

KJIACTAPBIH ATy 9IICTEPI.

CdopmupoBath y CTYIEHTOB 001lee MOHUMaHUE

3aKOHOMEPHOCTEN OpraHu4eCcKON XUMUH:
CTpOEHHE (XUMHUECKOE, JJIEKTPOHHOE,
IIPOCTPAHCTBEHHOE) OpPraHMYECKHUX  MOJIEKYI,
OCHOBHBIE  3aKOHOMEPHOCTH M  MEXaHU3MBI
MMPOTCKAHUA Pa3IMYHBIX THUIIOB peaKHHﬁ,
CcrocoObl  TOJYYEHUS  OCHOBHBIX  KJIaCCOB
COETUHEHUN.

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.

Oxvimy namuiceci / Pesynomamot o6yuenus /L earning o

utcomes

KypcTel coTTi  askraraHHaH KeiiH  OuTiM
alymsLIap:

1-OpraHuKaablK XUMUSHBIH TYKBIPBIMIaMaITBIK
KOHE TEOPUSJIBIK Heri3/iepi, OHbBIH FBUIBIMAAP
MEH KYHIBUIBIKTApBIH Kbl JKYHeciHaeri
OpHBI, JaMy Tapuxbl MEH Ka3ipri >Karnaibl;
XUMUSIIIBIK 9KCIIEPUMEHTTIH Kayimncizik
TEXHUKAChl JKOHE OpT Kayilci3airi HeriziHue
OKYy MaTepHuajAapblH 931pJey/ii Ky3ere acoIpy;

2-XUMHSIIBIK  KYPBUIBIM TEOPHUSCHIH ayAapy;

IMocae  ycmemHoro
o0yuyawmmecs OyayT:
1 — ocymecTBisiTh pa3paboOTKy yueOHBIX
MaTepHaioOB HAa OCHOBE KOHLIENTYAIbHBIX U
TCOPECTUUCCKHUX OCHOB OpFaHH‘IeCKOﬁ XUMHWU,
ee MecTa B 001Ieil cucTeMe HayK U LIEHHOCTEH,

3aBeplIeHUsl  Kypca

I/ICTOpI/II/I paSBI/ITI/Iﬂ 158 COBp E€MCHHOTI'O
COCTOSIHUS; TEXHUKHU 0€30IacCHOCTH
XUMHYECKOTO JKCIEPUMEHTa |  IOXKapHOM
0e30IMacHOCTH;

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
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XUMHUSIIBIK 0aiiTaHBICTHIH ANEKTPOHBIK
TEOPUSICHI, KOMIPTEK ATOMBIHBIH
opOuTanpIapblH  OyAaHIACTBIPY  TEOPHUSICHI;

AJIEKTPOHABIK dcepIiep;
3-Marepuanapl TYCIHIIPY KE3iHIE HW30Mepus

TYpaepi, OpraHuKaibiK 3aTTapIbIH
HOMEHKJIaTypackl, OpraHuKaliblK 3aTTap]bIH
KIKTENYI, peakiusIapIbIg HETI3T1

MeXaHU3MAEpl Typalibl O1TiMAL KOJAaHY.

4-mipe3eHTAIUsl KE31HAE KOCBUIBICTAPIBIH 9p
KJIachl OOMBIHIIIA HAKThI MaTepHAIIbl Keleci
cxemMa OOMBIHIIA JKIKTEHI3: TOMOJOTMSUIBIK
Karap, H30MEpHUsl JKOHE HOMEHKIIATypa; aiy
o/icTepl BJEKTPOHIBIK KYPBUIBIM CHIHBIITBIH
HEri3ri OKUINepIHIH: XHMHSIIBIK KacueTTepi,

MaHbI3bl  OKULAEpl  JKOHE  MPAKTUKAJIBIK
MaHBbI3BI.
S-XUMHUSIIBIK BIJIBICTApMEH KOHE

KaOJBIKTapMEH JKYMBIC iICTey Jaf/AbUIapbIH
ayfapy; XHMHUSIJIBIK DPEAKTUBTEPMEH IKYMBIC
icTey, 3epTXaHalbIK OlepalusIapAbl dKy3ere
aceIpy (aiinay, cyOnumanusiay,
xpomarorpadus; camajbl 3JEMEHTTIK Tajjaay
KYprizy JKOHE OHBl HAaKThl  peaKIusuIap
HeTi3iHJae (YHKIMOHAJABIK TOM KypaMbIHIA
aHBIKTAY; TOXIpudenepaiy HOTHXKEJEpiH
TYCiHIipy:  (opMmynamap MeH  TeHIeylep
OOMBIHILIA ecenTeylep XKYpPri3zy; MPaKTUKAIIbIK
KYMBICTapIbIH HOTHXKEINIEPiH cayaTTbl
pecimaey.

6 - OKy MaTepualbIHBIH Ma3MYHBIH TaHJay,
OKYIIBLIAP IbIH opTypIi 1C-OpeKeTTEPIH

2 — TpaHcaupoBaTh TEOPHIO XUMHUYECKOTO
CTPOCHUSI; DIEKTPOHHYIO TEOPUI0 XUMHYECKOM
CBSI3U, TEOPUIO0 TUOPUAM3ALUU  OpOUTAJCH
aToMma yriepojia; 3JeKTPOHHbIE P PEKTHI;

3- IlpuMeHsTh TpH OOBSICHEHWH MaTepHaia
3HaHUS O BHJAX HW30MEPHH, HOMEHKJIATYPHI

OPraHMYECKUX  BEIIECTB,  KiacCcU(UKAINH
OpPraHMYECKUX BELIECTB, OCHOBHBIE MEXaHU3MBI
peaKuii.

4 — KiaccupuuupoBarh MpU  HU3JI0KEHUU
(dakTUYeCKUi MaTepuan Mo KaxJAoMy Kiaccy
COEMHEHHI no CIeayrouen cxeMme:
TOMOJIOTHYECKU N psn, u3omepus u
HOMEHKJIATYpa; METO/IbI MOJIy4EHUs
JJIEKTPOHHOE CTpOCHHE OCHOBHBIX

MpeACTaBUTENCH Ki1acca: XUMUUECKHE CBOWCTB,
BOKHEWILINE TPEACTABUTENIU U MPAKTHYECKOE
3HAUYCHHE.

5 — TpancnupoBaTh HaBBIKM OOpalIeHUS C
XUMHUYECKOM TOCyAOM U  000pYyAOBaHUEM;
oOpaiieHuss ¢ XHUMHUYECKUMH pPEaKTUBAMH,
OCYIIIECTBIIATh nabopaTopHbIe oTiepaIu
(meperonka, BO3TOHKA, xpomatorpadus;
MPOBOJIUTh KAUECTBEHHBIN JIEMEHTHBIN aHAINA3
1 OOHAPYXKUTH €r0 B cOCTaBe (HYHKIIMOHAIBLHOM
TPYIIBI HA OCHOBE CHENU(PHUECKUX PEaKInii;
OOBSICHSITh PE3YNbTAThl OMBITOB: MPOBOAUTH

pacueTrel 1o QopMmylaM U  YpaBHEHHSM;
IPaMOTHO oopMIIsSITh pe3yibTaThI
MPaKTHYECKUX padoT.

6 — orbupare coaepxkaHue y4eOHOTO

Marepuaia, npumenseT coppeMennbie UKT s

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,
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;
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YUBIMIIACTBIPY YIIiH 3aMaHayu AKT
KOJIJaHapl, cabakrapia >XoHe cabaKTaH ThIC
cabakTapaa OKYLIbLIAPJbIH Y>KbIMJBIK, TOMTHIK
KOHE JKEKE 1C-OpeKeTTepiH THIMAI YiecTipeni;
7-MaMaHABIK OOWBIHINA KOCIOM TEepMUHIEPI
(XMMUSITBIK Ti) KOJIJIaHy, 0JIapJIbI
OpraHUKAaJIbIK XUMUS OoMbIHIIIA OKY
MaTepHaJIbIH Oepy Ke3iHe THIMII KOJIJIaHy;
8-OKyLIbIApJbIH ~ JKEKE  EepEeKIIeTIKTepiH
€CKepy, OKYIIbUIAPJIBIH OKY HOTHXKEIEPiH
OpTYpAi TocimaepMeH Oaranay[blH 3aMaHayH
TOCUIIEPiH KOJIIaHy.

OpraHM3alUK PA3INYHBIX BHJIIOB JIESATEIBHOCTH
yyaumxcs, 3G PEeKTHBHO coueTaer
KOJUIEKTUBHYIO, TPYIIIOBYIO u
HHAUBUAYAJIBHYIO ACATCIBHOCTD YYAIIUXCS Ha
YPOKax U BHEYPOUHBIX 3aHATHIX;

7 — mpuUMeHATh MPO(ecCHOHANBHBIE TEPMUHBI
(XMMHUYECKUIl  A3BIK) 1O  CIIEHUaJIbHOCTH,
5p(GEKTUBHO MPHUMEHATH UX TMPH TOAaYe
y4eOHOro MaTepHaia o OPraHu4ecKOi XUMUH;

8 — y4HTHIBaTh WMHIAMBHIYAJIbHBIC OCOOCHHOCTH

00yJaloUIMXCs,  NPUMEHSETh  COBPEMEHHBIC

MOJIXO/Ibl K OLIEHUBAHUIO PE3YJIbTaTOB 00Yy4YEHHUS

IIKOJIFHUKOB PA3JIMYHBIMU CPEJICTBAMH.

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.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

Beifiopranukanblk ~ XUMHSHBIH  TeopusUibK | TeopeTHueckue  OCHOBBI  Heopranmdeckoit | Theoretical Bases of Inorganic Chemistry
Heri3aepi XMMHUH
Kypcmoiny kbickawa mazmynnt / Kpamkoe codeporcanue kypca/ Course summary

Taburu KOCBUIBICTAP IBIH kekenereH | M3ydenume orTaenbHbIXx rpymn  npupoasbeix | Study of individual groups of natural
TOTTapPbIH, OJIapAbIH aHBIKTAMACHIH, | COEJAMHCHMH, BKJIOYas WX ompemeneHue, | compounds, including  their  definition,
KIKTEITYIH, (HU3UKA-XUMISUIBIK KACHETTEpPiH, | KiIacCU(UKAIIHIO, ¢muko-xumuyeckue | classification, physicochemical properties,
COMKECTEH/IIpYy, camajblK JKOHE CaHJIBIK | CBOWCTBA, METOIbI unentupukammu, | methods of identification, qualitative and
aHBIKTAy  OJICTEepiH  3epTTey. OCIMIIK | KauyeCTBEHHOTO u KoJImdecTBeHHOro | quantitative  determination. Methods  of
[IUKI3aTBIH TanayaFrsl OHMOJIOTHUSIIBIK, oTpeeNeHusl. Meronsl HCCIIETOBAHUS research of biologically active substances in
OenmceHai  3aTTapAbl  3E€pTTEY  OmicTepi. Ouosornyecku  akTHBHBIX  BemectB mnpu | the analysis of plant raw materials. Brief
OciMIIK oneMiHzeri KpICKalla CUIaTTaMachl, | aHamu3e pacTuTelnbHOro chipbsi. Kpartkas | characterization, properties, distribution in the
KacHeTTepi, Tapanybl, MIOPLTIK IIMKI3aTTaH | XapaKTEPHCTHKa, CBOMCTBa, pacnpoctpanenune | plant world, methods of isolation of
OMONMOTHSIBIK ~ O€JceH/ai  KOCBUIBICTapAbl | B pacTUTENBHOM Mupe, crmocoOsl Beiaenenus | biologically active compounds from medicinal
oKIraynay aicrepi. TaOWFu KOCBUTBICTAPABIH | OWOJIOTMYECKM AaKTHBHBIX COCJIMHCHUH W3 raw materials. Theoretical knowledge of
KEKEJIETeH TONTapbl OOMBIHIIA TEOPUSUIBIK | JIEKapCTBEHHOro  chipbsi.  Teopermueckme | individual groups of natural compounds,
OimiM, OHBIH INIiHAEC OJapAbl aAHBIKTAY, 3HAHUS [0 OTACABHBIM TPYIIaM PHPOTIHBIX including their definition, classification,
KIKTey,  (QHU3MKAa-XUMHSJIBIK  KAacHeTTepi, | COCOMHEHWH, BKIIOYas WX omnpezaeieHue, | physicochemical properties, methods of
COMKECTEHIPY OMiCTepi, camajblK »JKOHE | KIaCCH(HKAIIHIO, busuko-xumuueckue | identification, qualitative and quantitative
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CaHJBIK AaHBIKTAy JKOHE T.0.  OCIMIIK
MIMKI3aThIH Talfay Ke3iHae OWOJIOTHUSITBIK
OeliceHnl  3aTTapAbl  3€pTTEy  OHICTEpiH
MEHTepY.

CBOMCTBA, METObI UIeHTU(UKAIIY,
KaueCTBEHHOT0 M KOJIMYECTBEHHOI'O OIpejie-
geHus u 1. A OBjageHue MeTOIaMU
HCCICIOBAHUS OMOJIOTHYECKHU AKTHUBHBIX

BCIICCTB IIPpHU aHAJIM3C PaCTUTCILHOI'O ChIPbHA.

determination, etc. Mastering the methods of
research of biologically active substances in
the analysis of plant raw materials.

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

brnoxnmmusa, XUMUSIIBIK TEXHOJIOTHS

‘ brnoxummusa, XuMudaeckast TEXHOJIOTHS

| Biochemistry, Chemical technology

bazoapnama scemexuici / Pykosooumens npozpammet/ Programme manager

JapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIBICTAaHy  FBUIBIMAAPBIHBIH ~ MarucTpi,
OKBITYIIbI

[JapubaeBa CeBapa AHBapKbI3bl, MATUCTP
€CTECTBEHHBIX HayK, IPEIOaaBaTeb

Daribaeva Sevara Anvarkyzy, master of

natural sciences, Lecturer

Opzanukanvlk, Kocolavicmapovly xumuscol/ Xumus opzanuveckux coeounenuit/ Chemistry of Organic Compounds

OKy maxcamul / Yueonan yenv/ Purpose

Jlopinik eCIMIIKTEp/iH XUMUSUIBIK KYpaMbl,
OMOJIOTUSIIBIK Oenceni KOCBUTBICTaP/IbI
aHBIKTAy OJicTepl JKOHE OJapAblH aJamFa
(GU3HKaIBIK - JOTHKAIBIK dcepl Typaybl O11IM
KaJIBIITACTBIPY.

@opMUPOBAaHUE 3HAHUI O  XHMHUYECKOM
COCTaB€ JIEKAPCTBEHHBIX PACTEHHUH, METOJax
OIpEACIECHUs OMOJIOTHYECKU aKTHUBHBIX
COCMMHEHUH © WX (PU3HO- JIOTHYECKOM
JEUCTBUH Ha YeI0oBeKa.

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

Oxbtmy

Hamuoceci / Pesynemamot 06yuenus /Learning o

utcomes

Kypersl ¢oTTi  asiKraraHHaH KeHiH OlIim
ajnymbliap:

1. omemHiH TyTac O€WHECIH KalbIITACTBIPY
MakKCaThblHIa  MEKTENl  XUMHUS  KYPCHIHBIH
Ma3MYHBIH DJKOJIOTHSIMEH, (hapMaKoJIIOTUSIMEH,
MEIUIINHAMEH OaliJIaHBICTBIPY YILiH
(UTOXUMUSHBIH TEOPUSLIIBIK Heri37epin
MEHI'€pIreH/IIT'1H KOpCeTy;

2. (UTOXUMHUANBIK OLTIM MEH MPAKTHKAIBIK
JaFIbUTApIbl KOCIOM KBI3METTE JKOHE KYHICTIKTI
eMipJie KOJIaHy;

3. eciMaiK ©HIMACPIHIH ()HU3NKA-XUMUSIIBIK,

IMocsie  ycmemHoro 3aBeplieHMsl  Kypca
o0yuaruuecs OyayT:

1. JIEMOHCTPHUPOBATH BJIaJICHUE
TEOPETUUYECKUMHU OCHOBAMHU (PUTOXUMHUU IS
OCYLIECTBICHUS CBSI3U coJiepKaHus
IIKOJIBHOTO ~Kypca XHMHH C  O3KOJIOTHEH,
(bapmakonoruei, MEIMIMHOW B LEIsIX

(hopMHpOBaHUS LIETOCTHOW KApTUHBI MUPA;

2. TpUMEHATh (GUTOXUMHYECKHE 3HAHHS W
MPaKTUYECKHE YMEHHsS B MNPOQecCHOHANIbHON
NESTEIbHOCTH U B IOBCEIHEBHOM JKHU3HH;

3. BBIp@KaTh CYXKIEHUS [0 aKTyaJbHBIM

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
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OMOXUMHUSIITBIK KOPCETKIITEPIHIH ©3€KTI
Mocenenepi OoibIHIIa naiibiMaaynap oiaipy;

4. eciMIIK OHIMJEpIHIH KOpCETKIITepiH
(U3HKa-XUMUSIIBIK JKOHE OMOXUMUSIIBIK Talay
a0 IBIKTapbIHBIH JKYMBICHIH KAMTaMachI3 €Ty,

5. DUTOXUMHUS caJachIHIAFbl WHHOBAIHMSIIBIK
OlJIay/Ibl KOpCeTy;

6 MHHOBAIUSUTBIK TIPOIIECTEPII TATIAY;

7. MTHHOBALIMAJIBIK KBI3METTI jK00amay jkoHe icKe
aceIpy OapbICHIHIA ©3apa iC-KUMBLI JKacay,

8. MaTrepuanAblK oOJEMHIH OPTYPJIUIri MeH
Kypaeniniri, ®uroxumusi OarbITTapbl TYpajbl
JYPBIC UESIIAP/IbI KETKI3Y.

npobieMam (bU3UKO-XMMHUYECKUX,
OMOXMMHYECKHX TIOKa3aTeliell pacTUTEIbHON

IIPOYKLINH;

4. obecnieunBath  pabory  00OpyIOBaHUs
(GU3UKO-XUMHYECKOTO M OMOXMMHYECKOTO
aHanu3a IIOKa3aTesen pPacTUTENBHOU
IPOJIYKIIUH;

o. JIEMOHCTPUPOBATH MHHOBALMOHHOE

MBIIICHHE B 00J1aCTH (PUTOXUMHUH,

6 aHaM3UPOBATh HHOBAIIMOHHBIC TIPOIECCHI;

7. B3aMOJICICTBOBATh B XoJie
MIPOCKTHPOBAHHSI 5 pea3anuu
MHHOBAIMOHHOHN AeATEILHOCTH;

8. mepenaBarh TMpaBUIBHBIC IMPEACTABICHUS O
MHOTOOOpa3uu M CIONKHOCTH MaTepUaIbHOTO
MUpa, HAITPABJICHUSX PUTOXUMUH.

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
phytochemistry.

and

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

BetiopranukaibIk
Heri3aepi

XUMUSAHBIH, TCOPUAIIBIK

Teoperuueckue
XUMHUHU

OCHOBBl  HEOPTaHMYECKOU

Theoretical Bases of Inorganic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

OpraHuKanblK 3aTTap/sl 3epTTey aaicrepi. Keke

3aTTapJpl  OKIIayjaay oficTepl. XHUMHSIIBIK
0aiiTaHBICTHIH AIIEKTPOHIBIK TEOPHSICHI.
OpraHukaiblK  peakIUsUIapAblH — KIKTENyl.
Ankannap (tmexTi KOMIpCYTEKTED,
napaduHaep). ANKeHep (aTrIEeH
KOMIpCYTeKTepi, onepuHIED). Ankunuep
(ametmyien  keMipcyTekTepi).  AJKaHIApIbIH

rajJoreH/ik TybIHABUIApEL. Ankanongap (Oip
aroMabl cruprrep). Eki KoHe ymI aTtoMubl
ciuptrep Tuocnuprrep. AnugaTTbl KaTapaarbl
aMuHAEp.  AJbBIETMATEp  MEH  KETOHAAp.

Metoabl HM3y4eHHsT OpPraHMYECKOTO BEIECTBA.
Crnioco0sl BBIJICTICHUS WHIMBUTYTbHBIX
BEIIECTB. OIJIEKTPOHHAs TEOpUS XUMHUYECKOU
cBs3u. Kiaccugukanusi opraHndeckux peakuui.
AJKaHBI (mpenenbvHBIC YTJIEBOJIOPOJIBI,
napaduHbl). ATKeHBI (aTeneHoBbIE
YIII€BOLOPOABIL, OJIeUHBI). ANKUHBI
(arreTHCHOBBIC YTJIEBOJIOPOJIBI).
lamoreHonmpon3BOAHBIE  ANKAHOB.  AJIKAHOJBI
(omHOaTOMHBIE CIUPTHI). [IByX- U TpexaTOMHBIC
cupthl TrocmupThl. AMUHBI aMH(PATHUIECKOTO
psana. Anpneruasl 1 KeToHbl. MOHOKapOOHOBBIE

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.
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Monoxkap6oH KBIIITKBUIIAPHI. Kap6on
KBIITKBUTIAPBIHBIH TYBIH/ABLIAPHI.
OpraHosJIeMeHTTep.

KHCJIOTBI. HpOI/I3BO,I[HBIe Kap6OHOBBIX KHCJIOT.
3H€MCHTOpI‘aHI/I‘-IeCKI/Ie COCOAMHCHUS.

Ilocmpexsusummepi / Illocmpexeuzumot/ Postrequisites

buoxummus, XUMUSIIBIK TEXHOJIOTHS

‘ bruoxumus, XuMudeckasi TEXHOJIOTHs

| Biochemistry, Chemical technology

bazoapnama scemexuici / Pykosooumens npozpammer/ Programme manager

JapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIBICTAaHy  FBUIBIMAAPBIHBIH ~ MarucTpi,
OKBITYIIbI

[JapubaeBa CeBapa AHBapKbI3bl, MATUCTP
€CTECTBEHHBIX HayK, IPENOaaBaTelb

Daribaeva Sevara Anvarkyzy,
natural sciences, Lecturer

master

of
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3. 3 OKY ’KbUIbIHA APHAJIFAH YJIEKTUBTIK MIHAEP / DJIeKTUBHbIE TUCHHMILUIUHGI J1J14 3 roga o0yuenusi/ Elective courses for year 3

Xumusnoazel Kypoenenoipinzen ecenmepl Xumus ¢ ycnoxncuennwix 3aoauax/ Chemistry in Complicated Tasks

OKy makcamut / Yueonas uenv/ Purpose

Xumusi OOWBIHIIA YJTUIIK TarchblpMajiap MEH

OBJ'IaI[eTL MCTOHHKOﬁ nperoaaBaHus pPCIICHUS

Master the methods of teaching solving

OocekenecTik  MIiHACTTEpPAI LICHIy/AI OKBITY | TUIIOBBIX 3aJaHWii W COpeBHOBaTelbHBIX 3anmad | Standard tasks and competitive problems in
OMIICTEMECIH MEHTepY. 110 XUMUH. chemistry.

Oxvimy nomuaiceci / Pezyiomameut 06yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemmnoro  3aBepmieHusi  kypca | Upon successful completion of the course,
aJIymblLiIap: obyuarommecst OyayT: students will:
1-opra MEKTEINTiH KaHa cranaaptThl | 1 — [IpUMeHATh METOIUKY MPETO1aBaHuUs 1 - Apply the methodology of teaching typical
OarmapiamanapbiHa colikec THUIITIK | TUTIOBBIX 3aJaHUI B COOTBETCTBUU C HOBBIMU tasks in accordance with the new standard

TarChIPMaIAPAbl OKBITY 9IICTEMECIH KOJIIaHy;
2-XUMHSHBIH ~ Heri3ri  Oemimzaepi  OoWbIHIIA
OPTYpAl KYpAETUTIKTETl eCenTepil IIEHryIiH
ONIICTEMEIIIK 9/1ICTEPiH KOJAaHY;

3-0JIMMITHATAITBIK ecenTepi HISTTY/IIH
o/licTeMeNIK TOCUIAEPiH KOJIaHy;
4-TeOpUSUIBIK  KOHE KOJAaHOATbl CUTATTaFbI

KYpJeJli MIbIFapMallbUIbIK MiHIETTEp/1 HIey;
S-Kypaemiiri JKOFapbl ecenTep MEH
KATTBIFYJIap/AbIH IICHIUTy OapbICBIH CXEMaJbIK,
rpaduKanblK  KIACCHKANBIK  KypalJapMeH,
conpaii-ak JIK Konnany apkbuisl Oeiineney;
6-ay omicTepi MEH XHMUSIIBIK KaCHETTEpi MEH
HETI3T1  XUMMSJIBIK DJIEMEHTTepl, KapamaibiM
XKOHEe  Kypaemi — OelopraHuKajiblK  3aTTap
OoiiblHIIa  OYpBIH  3€PTTEJTeH  TEOPHUSUIIBIK
MaTepHalibl ayaapy;

7-aHBIKTAMAJIBIK JKOHE FBUIBIMH OfeOUEeTTep Il
naiirajany;

CTaHJApTHBIMHU ITPOrPaMMaMH CPEHEN IIKOJIbI;
2 - [IlpumeHsTh MeTOOUYECKUE TPHUEMBI
pelIeHus] 3a/7a4  PasIndHONW CIIOKHOCTH TI0
OCHOBHBIM pa3jieflaM XUMHU;

3 - IlpuMeHSATP METOJUYECKUMH TPHEMBI
peLIeHHs OJIMMITNAIHBIX 3a]1a4;
4 - Pemarp CIOXHBIE TBOPYECKHE 3a7adul

TEOPETUYECKOT0 U MPHUKJIATHOTO XapaKTepa;

5 — MUzobpaxars Xxoj pewmeHus 3agad U
yIpa>kHEeHUH HOBBIIIEHHOMN CJIO’KHOCTH

CXEMaTH4YECCKH, Fpa(i)I/I‘—IeCKI/I KJIaCCUYE€CKHUMU
CpeCTBaMH, a TaKxke ¢ ucronpzoBanueM [1K;

6 - TpaHCIMpOBaTh paHee  HM3yUEHBIN

TEOPETUYECKH  Marepuail Mo  MeTOoAaM
MOJIYYCHHUSA W XHUMHYCCKUC CBOMCTBAM W
OCHOBHBIX XMMHYECKHX 3JIEMEHTOB, IIPOCTHIX U
CJIO’KHBIX HEOPTaHNUECKHUX BEIIECTB;

7 - WUCHOJBb30BaTh CIPAaBOUYHYI0 M 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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8-0KbITyJ]Ja KOHKYPCTBIK XMUMMSJIBIK €CcenTepi
HICIIYAiH ~ KapamalblM  TocingepiH  Oimyxi
naiiranany;

8 - wWcmoimp3oBaTh B OOy4YeHUU
AJIEMEHTAPHBIX IPUEMOB
KOHKYPCHBIX XMMHYECKHX 3a]1a4;

3HaHUE
peleHus

problems;

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

benoprannkansik xumus [

‘ Heoprannueckas xumus [

| Inorganic Chemistry |

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

"Kypmeni wmingerrepaeri Xumus'" XUMHUSIIBIK
61niM OepyzAeri MaHbI3/bl IOHAEPIIH Oipi OOIbIT
Ta0BIIAIBI )KOHE OKBITY 9/IICTEMECIHIC MAHBI3 B
OpBIH allajibl, XUMUSHBI TEPEHIPEK JKOHE TOJBIK
3epTTEeYl KaMTaMachl3 €Te/i, allFaH OuTiMIepiH
e3 OeTiHIIe KOJJAaHy [aFAbUIapblH JIaMbITabl.
Oxymbutap MIHAETTEpAl IIeNry MpoIeciHae
€HOEKKOPIBIKKA, MaKCaTThUIBIKKA TopOueneii,
KayanKepIIUTiK ce31MiH, TaOaHIBUIBIKTHI, ajFa
KOWBUIFAH MaKcaTKa JKeTyle TaOaHIbUIBIKTHI
nambITanbl.  Mocenenepal mienry OapbIChIHIA
CTYICHTTEPAIH  JYHUETAaHBIMBIH  JaMbITyFa
MYMKIHIIK ~ OepeTiH  TaOufrarThlH  OlpiiriH
KOPCETETIH TMOHapalblK OailnaHpicTap Ky3ere
acelpbiianbl. "Kypaemi minzperrepaeri Xumus"
1371ey JKaFgainapblH YHBIMIACTBIPYa, COHJAMN-
aK OUIMJIl TeKcepy 3KoHe OeKiTy NpoLeciH
KY3€ere achlpy/ia MaHbI3IbI POIT aTKAPAIbI.
"Kypneni ecentepaeri Xumus" - 6yj1 TEOPUSIIBIK
MaTepHaAbl KYIITI urepyneri Oipaikrepaid Oipi
601bII TAOBUTATHIH MoH. Ic-opekerTe Teopusiap
MEH  3aHgap  KaJbllTacalbl,  epexenep,
dbopmynamap ecte cakTajgaabl, XUMHUSIIBIK
TEHJeYJep jKacaaaibl.

«XUMHSA B YCIOXHCHHBIX 3aJadax» SABJIACTCA
OI[HOﬁ N3 BaAXHBIX JHCHUIIIMH B XHMMHYCCKOM
06pa30BaHI/H/I n 3aHUMArOT BaXHO€ MCECTO B

MEeToJIMKe o0y4yeHus, oOecneunBalOT Oosee
rIy0OKOe W TIOJHOC  UW3YYCHHE  XHUMUH,
pa3BHBAIOT HaBBLIKH CaMOCTOSITEJILHOTO
MPUMCHCHHSI TIOJyYEeHHBIX 3HaHWH. CTYIEHTHI B
Mpolecce  pelieHus  3aJa4  BOCIHUTHIBAIOT
TPYAOIIO0HE, MEICYCTPEMICHHOCTh, Pa3BUBAIOT
YyBCTBO OTBETCTBEHHOCTH, YIIOPCTBO,

HAaCTOMYHUBOCTL B JOCTHIKCHHUM IIOCTABICHHOM
nenu. B mponecce pemieHus 3anad peanus3yrTes
MEXKIUCIUIIMHAPHBIE CBSI3HM, IMOKAa3bIBAOIINE
€IUHCTBO IIPUPOJBI, YTO IIO3BOJSAET pPa3BUBATH
MHPOBO33PEHUE CTYJICHTOB. «XHUMHUS B
YCIOKHEHHBIX 3a/1a4ax» UIPAlOT BAXKHYIO POJIb B
OpraHu3alu MMOMCKOBBIX CUTyalluid, a TaKXKe B
OCYIIECTBIICHUH TIpoliecca BepuHUKauu U
3aKpEIUICHUS 3HAaHUU.

«XuMHSIT B YCIOXHEHHBIX 3aJadax» - I3TO
JUCIMIUIMHA, KOTOpas SBIAETCS OJHUM U3
3BEHBEB B CWJIBHOM YCBOECHHHM TEOPETHUYECKOIO
Marepuasa. B NEHUCTBUH MIPOUCXOJIUT
(dhopMupoBaHHE TEOPUI U 3aKOHOB, 3aTIOMUHAHUE
npaBuji, (GOpPMyJI, COCTABICHHE XHUMHUUYECKHX
YpaBHEHUM.

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

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

(bH3I/IKaJIBIK XUMUA, XUMHAJIBIK TCXHOJIOI'UA

‘ (1)I/I3I/I‘-IGCK3,SI XUMUsS, XUMHYCCKasa TCXHOJIOTHUA

| physical chemistry, chemical technology

bazoaprama scemexuici / Pykoeooumens npozpammel/ Programme manager

TayakesioB HIbiHFbIC Ailigapra3uyJbl,
MeJaroruka FBUIBIMAAPBIHBIH ~ MarucTpi, ©Hep.
MYFaJliM

I'ydoenko Makcum AHApeeBUY, MarUCTP XUMHUU

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry

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

Gifted Children in Chemistry

Oky maxcamul / Yueonas yenv/ Purpose

AKBUI-OW  OpEKeTiHIH KapamaibIM oJicTepiH
MEHIepY, XUMUS MACEIICNIEPiH MIeUIyre KaThICThI
IIBIFaPMAIIBUTBIK OUJIAY/IBI TaMBITY

OsBnagers 3JIEMEHTapHBIMA IpueMamMu
YMCTBEHHOH JEATEIIBHOCTH, Pa3BUTh TBOPYECKOE
MBIIUICHHE MPUMEHUTEIBHO K PELICHUIO0 3a1ad
110 XUMUHU

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

Okbimy

Hamuoiceci / Pesynomamot 06yuenus / Learning outcomes

Kypersl ¢o1Ti  asiKraraHHaH KeWiH Olrim
alymbLIap:

1. Kom xeriMai Tijnai KoJJaHa OTBIPHII,
XUMUSUIBIK ~ KYOBITBICTAp MEH TPOIECTEePiH
epeKIIeNKTePiH TYCIHIIPIHI3: JapbIH/IbI
Oayanmapra oJapAblH TYCIHY JEHIediH ecKepe
OTBIPBII, KYpAEi XUMUSUIBIK YFBIMIAPAbI HAKTHI
MKOHE KOJI )KEeTIMII TYp/€ TYCIHAIPIHI3.

2. Oky MaTepuaJIblH JapbIHIbl OKYIIBLIAPIbIH
KEKe KXKETTUIIKTepl MEH ACHTeiiHe Oeiimaey

YILiH capajaHfaH OKBITY o/licTepiH
KOJIZTAHBIHBI3.

3. JlapbIHIBl OKYIIBUIAPJBIH IIBIFAPMAIIbUIBIK
OHIaybIH BIHTAJIAHBIPY XUMHUSUTBIK

MOceJeNep/Ii ey YIIiH 03/1epiHiH oicTeMeNiK
o3ipJeMenepiH KoJaaHy.

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
1. OOBICHIATL OCOOEHHOCTH  XHUMHYECKHX
SBJICHUA ® TIPOIECCOB C HCIOJB30BAHUEM
JOCTYMTHOTO  SI3bIKA. YE€TKO U JOCTYITHO
OOBICHATH CIIOKHBIE XHMHYECKHE KOHIIEIIINH
OJIaPCHHBIM JIETSAM, YUYUTHIBas HX YpPOBEHBb

3aBeplIeHHs]  Kypca

MTOHUMAaHMS.
2. llpumensars nuddepeHInpoBaHHBIE METOIbI
oOyueHusi, 4ToObl aJaNTUpPOBAaTh  y4EOHBIN

MaTepual K WHAMBHIYaIbHBIM MOTPEOHOCTSIM U
YPOBHIO O/IapEHHBIX YUEHHKOB.

3. CTUMynupoBaTh TBOPUECKOE MBIIIIICHHE
OJIapEHHBIX YUEHHUKOB HCIOJIB3Ysl COOCTBEHHBIE
METOAMYECKUE Pa3pabOTKU IJIsl PELICHUN
XUMHUYECKHX 3a]1a4.

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.
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4. KbBBIKTHI JKOHE HWHTCPAKTUBTI  XHMHS
cabaKkTapelH KYpy YIIiH HHHOBAIUSIIBIK OLTIM
0epy TeXHOJIOTHSIIAPbIH KOJITaHBIHBI3.

5. op JApBIHIBI OKYIIIBIHBIH
KBI3BIFYIIBUIBIKTAPbl MEH JTaWbIHIIBIK JCHICHiIHEe
coiikec KEJIeTiH KEKe iV oepy
OarapiamanapbiH 93ipiey.

6. Japsiaabt OKYIIBLIap IbIH XUMUS
caJlaChIH/IaFbl  TMPAKTHKAIBIK  JaFAbUIapbIH
JaMbITa  OTBIPBIN,  KYpHedl  3epTXaHaJbIK
AKCIEPUMEHTTEP/II YHBIMJIACTBIPY KOHE
KYprizy.

7. Op IDapbIHABI OKYIIBIHBIH TaJTaHTHIH Oaranay
KOHE XUMUSIIBIK KaOlJIETTePIH IaMBITY.

8. JlapbIaabt Oananapaarbl XAMUS
caJlachIHJAFbl OUTIM MEH JaFbuiapsl Oaranay
YIIiH xkobamay  KYMBICTApHI, 3epTrey
MIHJIETTEpPl  CHUAKTHI  3aMaHayud  Oaranay

o/IicTepiH KOJIJaHBIHBI3.

4. [TpumeHATH MHHOBAI[IOHHbIE
o0Opa3oBaTeNbHbIE TEXHOJOTHH JUIS CO3AaHUS
YBJIEKATEJIbHBIX M HHTEPAKTHBHBIX YPOKOB I10
XUMUU.

5. PaspabarbiBaTh WHAMBUIYaJIM3UPOBAHHBIE
oOpa3oBaTeibHbIE [IPOrpaMMBbl,
COOTBETCTBYIOLI[E  MHTEpecaM M  YPOBHIO
MOJITOTOBKH KaXKI0TO OJaPEHHOTO YUEHHKA.

6. OpraHu3oBbIBaTh U HPOBOJIUTH CIIOKHBIE
nabopaTopHbIe 9KCIEPUMEHTHI, pa3BuBas
IIPAKTUYECKHE HABBIKM OJAPEHHBIX YUYEHUKOB B
00J1aCTH XUMUHU.

7. O1ieHMBAaTh TAJIAHTHI U Pa3BUBATh XUMUYECKUE
CTIIOCOOHOCTH KKIOTO OJAPEHHOTO YUCHHUKA.

8. [TpumeHsTH COBpPEMEHHBIE METO/IbI
OLICHUBAHMS, HAIpUMeEp, TNPOEKTHBIX pPadoT,
UCCIIeIOBAaTEeNbCKUX 3ajJiad, JJs OLEHKH 3HaHWN
W HaBBIKOB B 00JaCTM XUMHH Yy OJApPEHHBIX
JeTeN.

5. To develop individualized educational
programs corresponding to the interests and
level of training of each gifted student.

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

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

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

Ilpepexeusummepi / Ilpepexeuszumot | Prerequisites

benopranukansik xumus [

‘ Heoprannueckas xumus |

| Inorganic Chemistry |

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprncanue kypca/ Course summary

"Xumus OoifblHIIA JapbIHIBI  OananapMeH
KYMBIC icTey omicTemeci”" MOHI CTyIeHTTepre
XVMUSI CaJlaChIH/IAFbl TaJAHTTHl OKYIIBUIAPMEH
TUIMA1 JKYMBIC iCTEy YIIIH KaXeTTi OUTiM MeH
Haraputapael  yeeiHaAbl.  Kypc  GapbichiHma
capaJlaHFaH OKBITYJIbIH 3aMaHayH o/IiCTEPi JKOHE
TapbIHIBl  Oanmanap/blH KaKETTUTIKTEpIHE OKY
MaTepHaIbIH Oeltimaey Tacinaepi
KapacTelpblaaapl.  OKBITYIIBUIAD  JapbIHIbI
OKYIIbUIApJIa MOTHUBAIIUSIHBIH, MIBIFAPMaIIbUIBIK

Jucrtunnuaa "MeTonnka paboThl ¢ 01apeHHBIMU
JIEThbMH TI0O XUMHUH" TMPENOCTABISET CTYACHTaM
3HAHUS W  HaBBIKK, HEOOXOJHMMBIC  JUIA
a¢dexTuBHOM  pabOTBl ¢ TaJAaHTIMBBIMU
VYeHHKaMH B oOyiacTi XuMuH. B xome kypca
paccMaTpuBaOTCA COBPEMEHHBIE METOIbI
nudPepeHIMPOBaHHOTO 00yUYEHUS W TMOIXOJIbI K
ajanTanuu y4eOHOT0 MaTepuaia ot
noTpeOHOCTH oapeHHbIX nerei. [IpenonaBarenu
M3Y4al0T CHENHAIbHBIE METOJbl MOTHBAIIHH,

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
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KaOlIeTTepiH JaMBITYbIH KOHE XHMHSFa JeTeH
KBI3BIFYIIBUTBIKTHI apTTHIPY/IBIH apHaubI
omictepin y#peneni. Kypc conbiMeH Katap
JapbIHABI  OalajapJblH XHUMHS CATaChIHIAFbI
oJNIeyeTiH THIMII allyFa MYMKIHIIK OepeTiH
3aMaHayd OuriM  Oepy  TEXHOJOTHsUIApbIHA
IOTYIbl KaMTU Bl OKBITYIBIH MaHBI3/AbI O6iri
omicTeMernepli NPAKTHKAIBIK KOJJAaHy JKOHE
XUMUSIIBIK TATAHTTAPABIH 1aMYbIH KOJIIay YIIIiH
xKeke Oumim  Oepy OarmapiamanapblH  KYpy
00JIBII TaOBLIAEL.

pa3BUTHS ~ TBOPYECKMX  CIIOCOOHOCTEH
CTUMYJIMPOBAHUA HHTCpECa K XUMHUHU y
OJITapeHHBIX YYeHUKOB. Kypc Takke BKIIIOYACT B
cebst 0030p COBpEeMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, TIO3BOJISFOIINX 3pPEKTHBHO
PaCKpbIBaATH MOTCHLOHUAT OJAPCHHBIX I[eTeﬁ B
obnacTi XWUMHU. BakHOW 4dacThio 0OydeHUS
ABJICTCA MPAKTUYCCKOC IMPUMCHCHUC METOJUK U
CO3JIaHME WHIUBUAYAIBHBIX 00pa30BaTEIbHBIX
IIporpaMm IniE: MOJCPIKKH pa3BUTHSA
XUMHUYECKHUX TaJIAHTOB.

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

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

q)I/I3I/IKaJII>IK XUMUsS, XUMHUAJIBIK TEXHOJIOI'UA

‘ (1)I/I3I/I‘-IGCK3,$I XUMUs, XUMHYECKasa TCXHOJIOTHUA

| physical chemistry, chemical technology

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

TayakesoB HIbIHFBIC Aiiapra3uyisbl,
NEearornka FhUIBIMAAPBIHBIH —~ MarucTpi, ©Hep.
MYFaIiM

I'ybenko Makcum AHapeeBHY, MarucTp XuMUuu

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Op2anuKkanvlK MONEKYAaNapOblH, PYHKUUOHATIObL MYbIHObLIAPbL XUumusacoll Xumus (pyHKUUOHATbHBIX NPOU3BOOHBIX OP2AHUUECKUX MoK/
Chemistry of Functional Derivatives of Organic Molecules

OKy makcamuwt / Yueonan yenwv/ Purpose

Kemipcynap,  MoHocaxapuarep,  aJTHIUKIIL
KeMipCyTeKTep, Oipkarap OeH30I
KOMIPCYTEKTEepi, OTTEri OHE KypaMbIHIa a30T
Oap OpTraHUKaJIbIK KOCBUIBICTAp,
KOHJIeHCalusIaHOaraH OCH30JI caKuHajIapel Oap
KOIl SAPOJIBI XOII WICTI KOCBUIBICTAp, COHJAH -
aK TeTePOIMKIIICD.

HSy‘II/ITB KJ'IaCCI/I(i)I/IKaI_[I/IIO, XHUMHUYCCKUC
CBOﬁCTBa, METOJbI MOJIYy4YCHUA YIJICBOAO0B,
MOHOCaxapnuaosB, AJIMIUKIIMYCCKHUC

YIJIEBOAOPOABI, YIVIEBOAOPOABI psna OeH3oina,

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

OCH30IbHBIMU KOJIbIIaMH, a TAKXE I'CTCPOUMKIIBI.

Study the classification, chemical properties,

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

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

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

2-FbUIBIMH  JKOHE MPAKTUKAJBIK Mocesenepl
ey  yonH ~— caWTTapMeH,  KOMIbIOTEPJIiK
OarapramanapMeH JXYMBIC icTey JaFAbUIapblH
naiiayiany;

3-XUMHSAIBIK TEHACYJIEp MEH eCenTep/l IIemry
YIIIH HETI3r1 TeopHsulapibl, XUMHUS 3aHIapblH,
Tipi  Kacymiajiap  MEH  OpraHu3MJIEpIiH
XUMUSITBIK KYPaMbIH KOJIZIaHY,

A-FRITBIMU JKOHE KOciOM Mocenenepii MIemry
YIIiH MUKPOCKONHUSIIBIK TEXHUKAHBI aHBIKTAY,
3epTXaHaNbIK cabaKkTap MEH 3epTTeylepAiH
HOTWKEJICPIH TalAaiabl JKoHe Oaranaiipl;
S5-)KaHa Marepuanmapibl  Kacay ToCULAEpiH
Tajjay, OpPraHUKAJIbIK >KOHE OeHOpraHUKasbIK

IMocae  ycmemHoro
o0yyarommecsi OyayT
1 - TpancnupoBaTh XHUMHUYECKHE 3aKOHBI,
TCOpI/II/I, XUMHUYCCKUEC SABJICHU, HpOHGCCI)I B
NpUpPOJIe W TEXHUKE B TMpolecce O0ydeHHs
XUMUH,

2 - UCIIONIb30BaTh HABHIKU PabOTHI ¢ caliTamu,
KOMIIBIOTEPHBIMU IIPOIpaMMaMU IS PEILICHUS
HAYYHBIX U MPAKTUYECKUX 3a/1a4;

3 - IlpuMeHSTh OCHOBHBIE TEOPWUH, 3aKOHBI
XUMHHM, XUMHUYECKUN COCTaB KUBBIX KJICTOK U
OpFaHHSMOB JJISA pemeHI/m XUMHNYCCKUX
YpaBHEHUH U 3a7a4;

4 — OHpC}IGJ’IfITB MI/IKpOCKOHI/I'-IeCKYIO TeXHI/IKy
JUTSL pellIeHHs] HAyYHBIX M TPO(eCCHOHATBHBIX
3aJ1a4, aHAJM3UPYET W OIICHUBACT PE3yJIbTaThI
1ab0paTOPHBIX 3aHITUI U UCCIIEIOBAHUNL;

5 - aHaJIM3UPOBATH CHOCOOBI CO3AaHUSI HOBBIX
MaTepuasoB, OMpEeNsaeT CTPOSCHUE, PeaKInHy,

3aBeplIeHHsl  Kypca

CTPYKTYpPbl OPraHMYECKUX U HEOPTaHMUYECKHUX

After successful completion of the course,
students will be

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

3-explains the basic theories, laws of chemistry,

chemical composition of living cells and
organisms,  solves  chemical  equations,
problems;

4-defines microscopic technique for solving
scientific and professional problems, analyzes
and evaluates the results of laboratory studies
and research;

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

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

7-TopOue MEH OKBITY IbIH OHTAMIIbI KYpajlapblH,
HBICAaHJAPbIH, 9MICTEpl MEH OJICTEpiH, COHJIaM-
aK TaHBIM MEH BIHTBIMAKTACTBIKTHI
BIHTAJAH/ABIPATEIH ~ 3aMaHayd  OuriMm  Oepy
TEXHOJIOTHSUTAPBIH TMaiiiajlaHa OTBHIPBII, OKY-
TopOue mpoliecine TyciHikreme 6epy;

8-KkociOM KBI3METTE 3epTTeY, SKCIIEPUMEHTTIK
KOHE KOJIaHOaJIbl XUMUSHBIH TEOPHSITBIK
OUTIMIEpPiH, MPaKTUKAJIBIK JaFIblIapbIH TapaTy.

COCIUHCHMI;

6 - xmaccupunupoBaTh U OOBACHATH
IPUPOJHBIE KOMIUIEKCH U OOBEKThl UMEIOIINE
IIPUPOJOOXPAHHOE, HAy4yHOE, KYJIbTYPHOE,
ACTETUYECKOE, PEKPEALMOHHOE 3HaYeHHe U
IIPOBOAMTH OLIEHKY COCTOSIHUSL OKpY’Karouleu
Cpelbl;

7 - KOMMEHTUPOBATh Y4eOHO-BOCIIUTATEIbHbII
Ipolecc, UCHONb3ys ONTHMAaJbHbIE CPEACTBa,
(GopMbI, METOJbl M MPUEMBl BOCIUTAHUSA U

o0y4eHus, a TaKXKe COBPEMECHHBIC
o0pa3oBarteibHbIC TEXHOJIOTHH,
CTHMYJIMPYIOIIHE K TIO3HAHUIO u
COTPYIHUYECTBY;

8 - TpaHCIMpOBaTh TEOPETUYECKUE 3HAHUS,
MPAKTUYECKUE YMEHHSI HCCIIE0BATEIIbCKOM,

OKCIIEPUMEHTATbHOW M TPUKIATHOW XHUMHUHU B
poeCCUOHAIBHON e TEITHHOCTH.

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 / Ilpepexeusumut / Prerequisites

OpraHuKasablK XUMHUSHBIH TEOPHUSUIBIK HET137epl ‘ TeopeTrnyeckre OCHOBBI OPraHUYECKON XUMHH

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynwt / Kpamxoe codepacanue kypca/ Course summary

Hucaxapunrepiin Taburarra Tapailybl >KOHE
OMOJIOTUSITBIK MaHBbI3BI. Kpaxmanapia
KypbuibiMbl. Luknoankannap. baitep kepheyi
Typasibl TycCiHIK. Apenanap. [u-xoHe vy
alIMacTbIpbUIFaH OeH3011. bensonnbg
aJIMacThIpbIIIMaFraH TYbIHABUIAPBIHAFBI Oaraap:
KeNCIIreH  JKOHE  KemiciiMereH  Oarmap.
®denonmap. Xomr MICTI KbIIKBUIAAP. XOII HiCTI
HUTPOKOCBUIBICTap amuHAep. bec xoHe anTbl
MYyTIeni TeTEPOIUKIIIIEP. Bipueme
reTepoaTomMaaphl 0ap reTepoLuKIIep.

Pacnipoctpanenue B mnpupojie ¥ OMOJOTHUECKOE
3HaueHue amcaxapunoB. CTpocHHE Kpaxmaia.
Huxnoankansl. Ilonstue Hampsokenus baitepa.
Apenbl. [Jlu- W Tpu3zaMelleHHbIX OeH30Ia.
OpueHTanuss B JM3aMELIEHHBIX ITPOU3BOIHBIX

OeH30J1a: CcOrjlacoBaHHAas M HECOIVIacOBaHHAS
OpucHTalus. DEHOJIEI. ApOMaTI/I‘-IeCKI/IC
KHCIIOTHI. ApOMaTI/I‘—IeCKI/Ie HUTPOCOCANHCHHA

Amunepl. [I9TH- ¥ mecTUYIEHHBIE TCTPOLUKIIBI.
FeTePOHI/IKHBI C HCCKOJIbKMMHU I'€T€poOaTOMaMHU.

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

OHOXUMHUSI | Guoxumus | biochemistry
bazoaprama scemexuici / Pykoeooumens npozpammel/ Programme manager
Japu6aeBa CeBapa AHuBapkKbi3bl, | lapubaeBa CeBapa AHBapKbI3bl, MaTHCTP Daribaeva Sevara Anvarkyzy, master of
’KapaTbUIBICTaHy FBUIBIMAAPBIHBIH ~ MAarucTpi, | €CTECTBEHHBIX HAyK, IPEIOo1aBaTeNb natural sciences, Lecturer
OKBITYIIIBI
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Kapoo- srcone cemepouuxnoi Kocolnvicmapowiy xumuscol! Xumus kapoo- u cemepouyuxnuueckux coeounenuti/ Chemistry of Carbonand

Heterocyclic Compounds

OKy makcamuwt / Yueonan yenwv/ Purpose

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

N3yunth OCOOEHHOCTH CTPOCHHUS U CBOWCTB
OpPTaHUYECKUX MOJIEKYJ KapOOIMKIMYECKOro,
apoOMaTHYECKOr0 U reTePOIUKINIECKOTrO Psiia.

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

OKbimy

Homuiceci / Pesynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
alymbLiap

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

XUMUSIIBIK KACHETTEPIH TYCIHAIPIHI3.

2. Ken Dbailnanpic peakmusulapblH — KOHE
reTepoaToOMIApAbIH KATBICYBIMEH
peakuusanapapl KOCa, CaKWHA KOCBUIBICTAPBIH

ally YIIiH OPraHUKAJIbIK CHHTE3
KOJITaHBIHBI3.

3. Kap6o xoHE reTepOIHKiIAI KOCBUTBICTAPAbIH
PEaKTUBTLIITIH Talay.

4. Kap6o »*oHE TreTepoLUKIAl KOCBUIBICTap/Ibl
KYPBUIBIM/IBIK Tangay YILiH SAMP
CHEKTPOCKOMUSCHl JKOHE MAacC-CIIEKTPOMETPUS
CUSIKTBI (DU3UKAIIBIK IICTEP/I1 KOJITAHBIHBI3.

5. AnpiHFaH OUTIMII OpPraHUKAJBIK CHHTE3Je
KYpJeli MoJeKyialap MeH KOCBUIBICTAp jKacay
YIIiH KOJTaHBIHBI3.

6. 'eTeponuKIIIi KOCBUIBICTAPBIH MEIUITMHAA
XoHe (papMmarieBTHKaa KOJMAAHBUTYBIH Oaranay
7. JKaHa  KOCBUIBICTAp  Kacaylbl  KOHE
CHUHTE3ACYAIH XaHa OJICTepiH a3ipieyni Koca
aJIFaH/1a, OPraHUKAJIBbIK XUMUSIIBIK MIcesenepal

o/licTepiH

IMocae  ycmemHoro
o0yyarommecsi OyayT
1. OOBACHATH CTPYKTYpPHBIE OCOOCHHOCTH U
(U3NKO-XMMHYECKHE CBOICTBA
KapOOIMKINYECKUX OPraHUYECKUX COCAMHEHUH.
2. TlpuMeHsTh METOJbl OPraHMYECKOro CHUHTE3a
JUIS  TIOJNYYEHMs]  KOJIBLIEBBIX  COEAMHEHMH,
BKJIIOYasi pEeaklMd MHOTOKPAaTHBIX CBs3ed U
peakuuu ¢ y4aCTHEM I'€TepOaTOMOB.

3. AHanu3upoBaTh PEAKIUOHHYIO CIOCOOHOCTh
Kap0o- U reTepoLUKINYECKUX COSTMHEHUH.

4. Wcnonb3oBaTh (PU3UYECKUE METOJbI, TAKUE
KakK SAMP-cniekTpockonus 151 Macc-
CHEKTPOMETpHUsSI, IJsi CTPYKTYpPHOTO aHajiu3a
Kap0o- U reTepoLUKINYECKUX COSTMHEHUH.

5. IlpumeHsATP  NOJNy4EHHBIE  3HAHUS B
OpPraHMYECKOM CHUHTE3€ JJISl CO3JaHUs CIIOKHBIX
MOJIEKYJT U COETUHEHU .

6. OueHuBaTh NPUMEHEHHE B MEIUIMHE U
(hapmaleBTHKE reTepOLUKINYECKIX COeTMHEHUI
7. Pa3BuBaThb TBOPYECKUH MOIXOJA PEUIEHUU
OPraHMYECKUX XMMHMYECKHX 3alad, BKIIOYas
CO3/IaHME HOBBIX COEAMHEHHH U pa3paboTKy
HOBBIX METOJIOB CHHTE3A.

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.

8. Apply acquired knowledge and skills in the

features and
of carbocyclic

and
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MISHTY/IiH IIBIFAPMAaIIbUIBIK TOCUTIH 1aMBITY.

8. FeutbiMu 3epTTeyliep MEH jKaHa XUMUSIIBIK
KOCBUIBICTAD MEH CHHTE3 OJICTEepiH d3ipiey
OapbIChIHAA anFaH OimiMaepi MEH JaFAbUIapbIH
KOJIJIaHy.

8. IIpuMeHATh MOTy4YCHHbIEC 3HAHUS U HABBIKU B
XO0JIe HAayYHBIX MCCIEJOBAaHUN U pa3pabOTKu
HOBBIX XHUMHUYECKMX COCAMHEHMH M METOIOB
CHUHTE3a.

course of scientific research and development of
new chemical compounds and synthesis
methods.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

OpraHuKaabIK XUMHSHBIH TEOPHUSIIBIK HETi3/1epi ‘ Teopernyeckre OCHOBBI OPraHMYECKON XUMHH

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

Kemipcynmap.  Amumuknni  KemipcyTekTep.
beH3on KaTtapbIHBIH KOMIpCYTEKTepi, OJapIbIH
KIKTETyl benzon JKOHE OHBIH
ANKWIJAHJBIPBUIFAH  TYBIHIBUIAPBL.  beHson
CaKMHACBIHIA  AJIEKTPOQWIBII  aIMacTBIPY
peakuusiapsl yuiH Oarnapiay epexeci. benszon

VYrneBoapl. ANMIUKINYECKHE YIVIEBOJOPOIBI.
VYriesonopozsl psana 6eH3ona, ux
KJIacCU(PUKALIHS benzon u €ro
aJKWI3aMellleHHple  npou3BogHble.  IIpaBuna
OpHEHTAIlMH ISl PEaKIui d3IeKTPOoGUIBLHOTO
3aMelleHus 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-cyiabpo - KOHE HHUTPO | Cynb(o- M HUTpONpou3BOAHbIE OeH30ibHOTO | Series.  Phenols. Aldehydes ketones and
TYBIHIBI TybIHABUTapbl. Denosnmap. Kerowmap | psma.  ®eHombl.  Anbaeruabl  KeTOHbI | | carboxylic acids. Multicore aromatic
aNpICTUATEPl JKOHE KapOOH  KbBIIIKBULAAPHI. | KapOOHOBBIC KHCJIOTBI. Mmuorosinepubie | compounds with non-condensed benzene rings.
KonnencanusinanOaran OEH30J cakuHaJIapbl 0ap | apoMaTHUECKHe COEIMHEeHUS ¢ | Heterocycles.
KON  sAPOJBl  XOHI  HWICTI  KOCBUIBICTAp. | HEKOHACHCHPOBAHHBIMU O€H30JIbHBIMU
['eTepOoIUKITbI. KoJbIaMu. [ eTeponuKIIbL.
Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OnoxXuMus | Guoxumus | biochemistry

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager
JlapubaeBa CeBapa AHBapkKbi3bl, | lapubdaeBa CeBapa AHBapKbI3bl, MarkCTp Daribaeva Sevara Anvarkyzy, master of
KapaThUIBICTAaHY  FBUIBIMIAPBIHBIH ~ MAarucTpi, | €CTECTBEHHBIX HAYK, IPENoAaBaTeb natural sciences, Lecturer
OKBITYIIIBI
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Ananuzoin pusuxa-xumusnvik 20icmepil @usuxo-xumuueckue memoowt ananuszal Physical and Chemical Methods of Analysis

Oky maxcamul / Yueonan yenv/ Purpose

XUMMSUIBIK ~ 3epTTeyJepe, Taljgayna JKoHE
XAMUSIIBIK KOCBUTBICTAP IbI aHBIKTaya
KOJIJIAaHBIIATBIH HET13T1 (PU3HUKANIBIK O/liCTepPMEH
TaHBICY.

O3HAKOMJICHMC C OCHOBHBIMH (bHSH‘ICCKI/IMI/I
MCToAaMHu, MNPUMCHACMBIMU B XHUMHYCCKHUX
HUCCIICAOBAHUAX, aHAJIN3C U IIPU I/I,I[CHTI/I(i)I/IKaHI/II/I
XUMHUYCCKUX COGIIHHCHI/Iﬁ.

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

OKbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajlymbLIap:

l-acmanThlK Tangay OMAICTEpPiHIH HETI3JEpiH,
KOCBUIBICTAP/bIH ~ MOJIEKYNAJbIK KYPbUIBIMBIH
aHBIKTAy OMICTEPiH; ONTHKAIBIK CIEKTPIIK
TajiayablH TEOPHUSIIBIK HEri3fepiH, COHAaii-aK
OTNITUKANBIK CHEKTPOCKOMUs, pedpakToMeTpus

CHSIKTBI CHEKTPIIH KOPIHETIH JKoHE
YIBTPAKYJIriH OeiriHjeri 3eprrey oIICTepiH
KOJIJIaHy;

2-ToxipuOene KeH TapalFaH aHBIKTaAMAaJIbIK
MaTepuaaapabl, CHEKTpIIep OolibIHIIIA
Oazanappl, AHAJTUTUKAJIBIK Kypasiapsl
naii1ajany;

3 - OipHeme (M3WKAIBIK 9MiCTEpPai KOJJIaHa
OTBIPBIN, €CEeNTep MEH KATTHIFYIapAbl IIEIy,
oMiCTEMENIK HyCKaynap OOWBIHIIA Tayumay;
KYMBIC HOTHXKEJIEPIH OHICY JKOHE XKaJlblay;

4 - OKy MarepHaJblHBIH Ma3MYHBIH TaHIal
anajpbl, OKYIIBUIAP/ABIH SPTYPIl ic-opeKeTTepiH
yipiMaacTeipy yiriH AKT-wbel kKonpmana anansl,
cabak TypiHE CoiiKeC OKYIIbUIAPJBIH JKEKE,
TOTNTHIK, YVKBIMJIBIK ic-opeKeTTepiH
YUBIMJIaCThIpa ajajpbl;

5-OpTYpsIl 3amMaHayH OJICTEMENIK TOCUIIepMEH

IMocae  ycmemHoro
o0yuyawmuecs Oyayr:
1 — npumeHSTh OCHOBBI HMHCTPYMEHTAJIbHBIX

3aBeplieHHs]  Kypca

METOJOB  aHalIu3a, METOAbl OIpEeAeICHUs
MOJIEKYJIIDHOM  CTPYKTYpbl  COCIMHEHH;
TEOPETUYECKHE OCHOBBI OIITUYECKOTO
CIIEKTPAJIBHOIO aHalu3a, a TaKXe METOJIbI
UCCIIEI0BAHNS B BUIUMOM "
yIbTPapuOIETOBOM YaCTH CIIEKTpa, TaKue Kak
ONTHYECKas CIIEKTPOCKOIIHS,
pedpakToMeTpus;

2 - WCHOJB30BaTh CIIPABOYHBIE MaTEpUabl,

0a3bl 1O CIEKTpaM, aHAJTMTUYECKUE CPEICTBA,
pacnpocTpaHEHHBIE Ha TIPAKTHUKE;

3 — pemars 3ada4yd W YIOPAKHEHUS C
UCIIOJIb30BAHUEM  HECKOJNBKHX  (pU3MYecKux
METOJIOB,  aHaJM3a 10  METOIUYECKHM
yKazaHusM;  OoO0paboTku W 0000meHus
pe3ynbpTaToOB padorT;

4 - BpIOMpaTh CoOJEpXKaHHE  Y4EeOHOTo
Marepuaiia, ymeer wucnoib3zoBatb MKT mis
OpraHHM3aluy Pa3IHYHBIX BUIOB JIESTEIbHOCTH
YUaIIAXCS, OpTraHN30BBIBATH
WH/IUBUYaAIIbHYIO, IPYIIOBYIO,

KOJUICKTHUBHYIO JCATCIBbHOCTH YJalllUXCd HA B

After successful completion of the course,
students will be:

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

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

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

6-understands the features of the updated
content of general education, masters
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OKBITY  HOTHXKECIHJIEC
JeHreiin Oaranay;
6-KaIel ouTiM Oepynaig YKaHAPTHUIFaH
Ma3MYHBIHBIH E€peKIIENIKTepiH Oenriiey, OiniM
Oepy canachlHIArbl Ca0aKTACTBIKTBI JKy3ere
achIpy KYpaJlIapblH UTEpY;

7-XUMHSHBI OKBITY Ke31HJE XUMHSIIBIK KOCciOu
TNl  MEHrepy JKOHE OKYIIBUIAPIBIH JKEKe
EPEKIICITIKTEPIH eCKepe/i;

8-eTKeH XUMUS cabarpIH TaJIaHbI3,
OKYIIBUIAPJIbIH ~ QJFaH  JKayanTapblH  ChIHU
TYPFBIIaH OarajaHbl3.

OKYIIBLIApJbIH ~ OLTIM

COOTBETCTBUU C BUJOM 3aHATHUS,

O — OLICHMBATh YpPOBEHb 3HAHUU ydalluXcs B
pedynprate  OOy4eHHS C  pa3IU4YHBIMU
COBPEMEHHBIMH METOIMYECKUMU TIOIX0JaMHU;

6 - yCTaHABJIMBATh 0COOEHHOCTH
OOHOBJIEHHOT'O coJiepKaHus o01ero
o0Opa3oBaHus, 0CBauBaTh CpeacTBa

OCYILIECTBIICHHS TIPEEMCTBEHHOCTH B 00JacTu
o0pa3zoBaHus;

7 - BIaETh XUMHYECKUM MPOodecCHOHATEHBIM
A3BIKOM TIpU OOYYEHHUU XUMUU U YUUTHIBACT
WHIUBUIyaJIbHbIE OCOOCHHOCTH yUaIINXCs;

8 — aHanM3uWpoBaTh YPOK IO MPOMAEHHOM
XMMHH, KPUTUYECKH OLECHHBATh IOJYYEHHbIE
OTBETHI yUaIIUXCS.

means of implementing continuity in the field
of education;

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

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

OpraHukaiblK XUMHUSTHBIH TEOPHSUIBIK HET13/1epl

‘ TeopeTnueckne OCHOBBI OPraHUYECKOU XMMHUH

| Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kazipri MHCTpyMEHTaNIbAbl SMICTepAiH Typiepi | Buapl  COBpeMEHHBIX  HMHCTpYMeHTalbHBIX | Types of modern instrumental techniques and
KOHE OJIap/IbIH Maiianany oOnbIcTaphl. 3epTTey | MeTomoB W obmacth  ux  npuMmenenwus. | their applications. Electrochemical methods of
MCH aHAIM3IIH DJICKTPOXUMHUSUIBIK OiCTepl. | DICKTPOXUMHUUECKHE METO/Abl HccienoBanus u | research and analysis. General questions
CneKTpOCKONUSHBIH JKAJIITBI cypakrapsl. | aHanmu3a. OOmmMe BOMPOCH CIIEKTPOCKOMHHM. | Spectroscopy.  Types  of  spectroscopy.
CIeKTpOCKOIHS TYpJepi. 3eprreyain | Buasl cnektpockornuu. Xpomarorpaduueckue | Chromatographic methods. Polarimetry.
xpoMarorpadusuiblk  opictepi. IlomspumeTpus. | METOIBI UCCIIeIOBAHMS. IMonstpumetpus. | Refractometry.
Pedpakromerpus. Pedpakromerpusi.
Ilocmpexsusummepi / [locmpexeuszumut/ Postrequisites

OUBUKAIBIK XUMUS ‘ OU3UKAIBIK XUMUS ’ OU3UKAIBIK XUMUS

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager
JapubaeBa CeBapa AuBapkbi3bl, | I'ydenko Makcum AnapeeBud, Mmaructp xumun | Gubenko  Maxim  Andreevich,  Senior
KapaTbUIBICTaHy  FBUIBIMAAPBIHBIH ~ Marucrpi, Lecturer, Master of Chemistry
OKBITYIITBI

61




DusuKa-XumuaIblK AHATU3OIH MEXHUKACHL, npuoopaap men Kypan-sypcaoovikmap/ Texnuka (husuko-xumuuecko2o ananusa, npuoopvl u
obopyoosanue/ Technique of Physical and Chemical Analysis, Instruments and Equipment

OKy makcamuwt / Yueonan yenwv/ Purpose

TanmaynelH 3amMaHayd OJICTEpl Typalibl TepeH
OlTiM aiy, 3epTXaHaNbIK KaOABIKTapMEH KYMBIC
ICTey/liH TPaKTHKAIBIK JaFbUIApbIH  HIepy
JKOHE OCHI OLTIMII KociOM KBI3METTE COTTI
KOJIJaHYFa JTalbIHIAY.

[IpnoGperenue riry0OKUX 3HAHHM COBPEMEHHBIX
METOJIOB aHa/lIM3a, OCBOEHUM IPAKTUYECKUX
HaBBIKOB paboThI C 1a00paTOPHBIM
o0opy/soBaHUEM, U MOJAIOTOBKE K YCIEHIHOMY
MIPUMEHEHHIO 3TUX 3HAHUI B MpodecCHOHaIbHON
JIeSITEJIbHOCTH.

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

1. TanmayaelH HETI3T1 9ICTEPiHIH KYMBIC iCTEY
MPUHITUTITEPIH JKoHE THICT1 JKa0IBIKTEI
KOJIJaHy/1bl TYCIHJIIPiHI3.

2. OU3UKa-XUMHUSIIBIK YKCIIEPUMEHTTED KYPrizy
YIIIH 3aMaHayd 3epTXaHalbIK aclamnTap MeH
XKaOIBIKTAp/IbI KOJIJAHY.

3. ©Ommey JonAiriH KaMTaMmachl3 €Ty YIIiH
3epTXaHAJBIK acranTap/bl KaauoOpieyal xysere
achIpy.

4. dusnKa-XUMUSIIBIK OJIICYJIep HOTHKECIHIIE
aJlbIHFaH JIEPEKTEpHAl OHJAey JKOHEe Tanaay
OMICTEPIH KOJIIaHy.

5. XKypriziiren ¢u3nKa-XUMUSUIBIK Tajjgaysiap
MEH SKCIIEPUMEHTTEPIIH CarlachlH Oarajay )KoHe
KaMTaMachI3 eTy.

6. F'eutbiMu 3epTTEysiep MEH TalJayAblH KaHa
onicTepiH a3ipiey OapbIChIHAA alFaH OlLTiMIepiH
KOJIJaHy.

7. Kayincizgik epexenepiHe CoKec XYMbIC
icTey

IMocae  ycmemHoro
o0yyarommecsi OyayT
1. OOBACHATH NPUHLMIBI (HYHKIHOHUPOBAHUS
OCHOBHBIX METOJIOB aHalu3a M NpUMEHEHUe
COOTBETCTBYIOLIETO 000y 10BaHMUS.

2. IlpumeHATH COBpEeMEHHbIE JlabopaTOpHbIE
npubopsl U 00OpyAOBaHHE [UIs MPOBEACHUS
(U3UKO-XMMHUECKHUX IKCIIEPUMEHTOB.

3. OcylecTBIATh KaIUOPOBKY J1a00OPaTOPHBIX
npubopoB st oOecrneyeHus:  TOYHOCTHU
U3MEPEHUM.

4. Ilpumensats MeTonapl 00pabOTKHM M aHaIM3a
JIAHHBIX, TOJIYYECHHBIX B pe3yibTare (QHU3UKO-
XUMHYECKUX U3MEPEHU.

5. OuenuBatb U oOecrieyuBaTh KadyeCTBO
MIPOBEJIEHHBIX (PU3UKO-XUMHUYECKUX aHAJIU30B U
JKCIIEPUMEHTOB.

6. IlpuMeHATH NOJMyYEHHBIE 3HAHUSA B XOJE
Hay4YHBIX HCCIEOBAaHUNA M pa3pabOTKM HOBBIX
METOJIOB aHAJIN3A.

7. PaboraTb B COOTBETCTBHM C TpaBUJIAMHU

3aBeplIeHHsl  Kypca

0€30I1aCHOCTH

After successful completion of the course,
students will be

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

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

3. calibrate laboratory instruments to ensure
accuracy of measurements.

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

5. Evaluate and ensure
physicochemical
performed.

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

7. Work in accordance with safety regulations

8. To apply skills and knowledge related to
physicochemical analysis in professional
activity.

the quality of
analyses and experiments
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8.  Kocibu  kwI3MerTe
TajugayMeH  OalIaHBICTBHI
OLTIMAEP/Il KOJIAaHYy.

(hbU3UKa-XUMHSUTBIK
Harnputap  MeH

8. IIpumensTs B mpohecCHOHAIBHOMN AeSTENFHOCTH
HaBBIKM W 3HAaHUS CBS3aHHBIE C  (PHU3HKO-
XMUMUYECKUM aHAIU30M.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

benopranukaneik xumus [, belopranukanbik
xumus 11

Heopraunueckas xumus I, Heoprannueckas
xumus [1

Inorganic Chemistry I, Inorganic Chemistry Il

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

"®Ou3uKa-XUMHUSIIBIK Tanjgay TEXHHUKACHI,
acranTap MeH >KaOJpIKTap" TMoHI CTyIeHTTepre
(bu3UKa-XUMUSIIBIK Tajlay 9MICTEpl MEH THICTI
3epTXaHAIBIK JKAOJBIKTAp Typasibl KeH OiliM
o6epeni. Crynentrep xpomatorpadrap MeH
CIIEKTPOMETpJIep CHUSKTHI HETI3r Kypaiaapsl
yipeHei, COHbIMEH KaTap Tajjay HOTHIKENIEpiH
KanuOpiey >koHe camaHbl Oakbulay OSIICTEpIH
meHrepeni. Kypc nepekrepni ewzaey omicrtepi
MEH CTaTHCTUKAIBIK Tajjaynbl  YHpETyxi,
COHJAal-aK (apManeBTHKa MEH HKOJIOTUSHBI
Koca ajFaHfa, OpTYpii cajamapjaa YHpEeHIeH
JaFabuIapibl KOJMAaHy bl KaMTHIbl. CTyAeHTTep
COHBIMEH KaTap 3epTXaHaJbIK XaOIbIKTapMeH
Kayilnci3 »KyMbIC icTey JaFAbulapblH Urepim,
¢bu3MKa-XUMUSIIBIK Tajjay YIIIH acrham acay
caJlaChIH/IaFbl COHFbI YP/ICTEPMEH TaHbICAIBI.

HuctuiuimHa "TexHHKa (U3NKO-XUMHUYECKOTO
aHamn3a, pUOOPHI u obopynoBanue"
MPEIOCTABIISCT CTYACHTaM OOIIMPHBIC 3HAHUS O
MeToAax  (PU3MKO-XMMHYECKOTO aHalu3a H
COOTBETCTBYIOIIEM 71ab0paTopHOM
obopynoBanuu. CTyAeHTHl H3Y4arOT OCHOBHBIC
npubopel, Takue Kak xpoMarorpagsl U
CTIIEKTPOMETPBI, a TaK)KE OCBAaWBAIOT METOJbI
KaJTMOPOBKM M KOHTPOJII KauecTBa pe3yJbTaToB
aHanmsa. Kypc Bkimtouaer B cebsi oOyueHue

MeToAaM o0paboTku JTAHHBIX u
CTAaTHCTUYECKOMY aHaIu3y, a TaKKe
MPUMEHEHHE  TMPHOOPETEHHBIX  HABHIKOB B

Pa3IMYHbIX OTPACISIX, BKIIIOYas (apMalleBTUKY U
skosnoruto. CTyIeHThl TakKe OCBOIOT HaBBIKU
OesomacHoil ~ paboTtel ¢ 1a00OpaTOPHBIM
000pYJIOBaHUEM M O3HAKOMSTCS C IOCIEAHUMHU
TEHJACHLIUSIMU B 00JaCTH MPUOOPOCTPOCHUS AJIst
(U3MKO-XUMHUYECKOT0 aHAITN3A.

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

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

Du3NKaIBIK XUMUS

‘ duznueckas XUMHS

| Physical Chemistry

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

JapubaeBa CeBapa AHBapKpbI3bl,
KApaTbUIBICTAaHy FBUIBIMAAPBIHBIH ~ Marucrpi,
OKBITYIIbI

I'ybenko Makcum AHapeeBHY, MarucTp XuMuu

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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4. 4 oKy KbUIbIHA APHAJIFAH YJIEKTUBTIK MIHJEP / DJIeKTHBHbIE JTUCHMILUIMHLI J1J14 4 roga o0yuenusi/ Elective courses for year 4

Qusukanvik xumus/ Puzuueckan xumus/ Physical Chemistry

OKy makcamuwt / Yueonan yenwv/ Purpose

(UBUKAIBIK XUMHUSHBIH HETI3T1 3aHJapbIMEH,
OJIapJIbI OPTYPIi TEOPHUSIIBIK KOHE TMPAKTUKAIIBIK
MOceJIeNiep/li  Memyie KOJIaHy cajajlapbIMEeH
TaHBICY.

O3HAKOMJICHHE C OCHOBHBIMH 3aKOHAMH
¢usnueckoii  XuMuH,  O0NacTAMU  UX
NPUMEHEHHST B PCHICHUHM  Pa3IUYHBIX

TCOPCTUUCCKHUX U NMPAKTHUICCKHUX 3a0a4.

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

Homuiceci / Pesynoemamol 00yuenusn / Learningoutcomes

OKbimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlymbLIap:
1-bu3uKkanblK XMMHSHBIH HETI3r  cajajgapbl
OoiibIHIIa ipremni OUTiMal TapaTy;
2-XUMUSIHBIH Herisri 3aH1apbl MEH
TEOPUSIIAPBIHBIH  MOHIH  KOJJIaHy, OJIapJIbIH
HETI31HIE XUMHSIIBIK MIPOLIECTEPIIH
3aHIBUTBIKTAPBIH TYCIHAIPE anabl;
3-taburar KYOBUTBICTAPBIHBIH JaMybIH
KAIMMBUIAWTBIH ~ JUANICKTHKAIBIK  3aHIapIbl

KOJIZIaHA OTBIPBIN, XUMUSUIBIK KYOBUIBICTAap/IbI
TYCIHAIpY

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

6,7-Tb  epexenepiHe  ColKeC  XHMHSUIBIK
HKCHEPUMEHTTIH OpBIHJANYbIH YHBIMIACTHIPY,
OHBIH HOTIDKENEPiH TaJIKbUIAY KOHE
KOPBITBIH/IBUIAP/IbI 931pIIey;
8-opTypni  ke3meplieH  KaXKeTTi
1371ey/11 XKoHE OHJIEY/I1 KY3€ere achlpy

aKImapaTThl

IMocae ycmemHoro
o0yuaruuecs Oyayr:
1 — TpancnupoBath (yHIaMEHTAIbHbBIC
3HaHUS B 00JACTH OCHOBHBIX Da3JeNioB
(buU3NYECKON XUMUH;

2 - TPUMEHSATh CYTh OCHOBHBIX 3aKOHOB H
TEOpUH XWUMHUHU, Ha OCHOBAHUU HX MOXKET

3aBeplIeHHs] Kypca

OOBSACHUTh 3aKOHOMEPHOCTH  IPOTEKAHMS
XUMUYECKUX IIPOLIECCOB;
3 - OOBACHATP XUMHUYECKUE SBICHHS, C

HUCIIOJB30BAHUECM  JHAJICKTHUYCCKHX  3aKOHOB,
0000MIAI0IINX Pa3BUTHE SIBIICHUH TIPUPOJIBI
4,5 - IPUMEHATh TEOPETUUYECKUE 3HAHUS MPU
pEIIeHIH PaCYETHBIX 33124 U BHITOJHEHUH
XHUMHUYECKOT0 3KCIIEPUMEHTA;
6,7 -  OpraHu3oBbIBaTh  BBINIOJHEHUE
XUMHUYECKOTO HKCIIEPUMEHTA B COOTBETCTBUU
¢ mnpaBwiamu Tb, oOcyxaeHue ero
pe3yabTaTOB U Pa3pabOTKa BHIBOJIOB;
8 — OcymecTBiATh TOUCK U 00pabOTKY
HeoOXoauMoi HWH(OpMaM W3 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,
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

aHATM3iH (PU3MKA-XUMUSUIBIK 911iCTepl

‘ (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IC MCTOJBI aHaJIn3a

| Physical and Chemical Methods of Analysis

Kypcmoiy kvickawa mazmynst / Kpamrkoe codepycanue kypca/ Course summary

Ou3MKaNbIK XUMHUSHBIH IOHI MEH MIHACTTEpI.
XuMHUANBIK TepMoauHaMuKa. DaszanblK Tene —
TEHIIK OKoHE  (U3MKA-XUMUSUIBIK — Tajjaay.
DNEeKTPOIUTTIK eMeC epiTiHAiIep. DIEeKTPOIHUT
epiTiHaIepi. XUMHUSAJIBIK KHHETHKA  JKOHE
KaTajan3. JIeKTPOXUMHUS

[Ipeamer w 3amaum  (HU3UYECKON XHMHHU.
Xumuueckas — tepMoauHaMuka.  das3oseie
paBHOBecHs U (DU3UKO — XUMUYSCKUH aHAJIH3.
PactBops1 HEIJIEKTPOJIUTOB. PactBopsbl
3JICKTPOJUTOB. XHUMHYECKas KHHETHKA W
KaTajan3. JIeKTPOXUMHUS

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

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

ramme manager

TaypbaeBa I'yiab:kan YpmaHTaeBHA, XUMUS
FBUIBIMJIAPbl KaHJAMUJAThI, KaybIMIACTBIPBLUIFaH
npodeccop

I'ybenko Makcum AmHjapeeBu4,
XUMHH

Marucrp

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

Oky maxcamul / Yueonas yenv/ Purpose

(U3HKAIBIK XUMUSHBIH HETI3T1 3aHgapbl MeEH
TEOPHSUIAPBIH  MEHIEePY, OJIapJbl XHUMHSIIBIK
KYOBUIBICTAp/IBI TYCIHAIpYTe OeiiMIey, canaibiK
KOHE CaHJBIK ECENTeyJep XYprizy, COHaai-ak
alFraH  OUTIMACpIH XWMHS ~ FBUIBIMBI ~ MEH
OHEPKACIITIH OJIaH 9pi caylajapblH/ia Naiiganany

OCBOHUTH OCHOBHBEIC 3aKOHBI u TCOpUHU
(bHSPI“IGCKOfI XUMHUH, aJallTUPOBATL HUX A
OOBSICHEHHSI XUMHYECKHX HBHCHHﬁ, MMpOBOIUTH
Ka4YCCTBCHHBIC W KOJIMYCCTBCHHBLIC PACUYCTHI, a
TAKXKXC HCIIOJIB30BaTh IIOJYUYCHHBIC 3HAHUSA B
ﬂaﬂbHeﬁMHX 00/1acTIX XHMHUUYECKOH HAayKH U
MMPOMBINIJICHHOCTH

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajnyubLiIap
1. ®u3MKanblK XUMHUSHBIH HETI3T1 TeOpHUsIaphbl

MEH 3aHapbIH TYCIHIPIiHI3.

2. Op TYpAl XUMHUSUIBIK ~€cenTep MeH
CICHapuiiepAl  IIemy  YIIH  TEOPUSUIBIK
TY>KbIpbIMAAMaJIapibl KOJAAHBIHBI3.

3. ®usuka-XuMUSUIBIK ~ NPUHIOUOTEP  MEH
TEeOpUsIapApl KOJIJaHA OTBIPBIN, XUMUSIIBIK
KYOBLIBICTAp bl TAJ1/IAy JK9HE TYCIHIIPY.

4. @usukanblK XHMHAJA  MaTEMaTHKaJbIK

omiCTePli, MOJIETBACY/Il )KOHE CAHIBIK d/IICTEePIl
KOJIIAHBIHBI3.
5. XUMMSIIBIK 9KCIIEPUMEHTTEP1 33ipiaey KoHe

KYprizy YILiH TEOPUSIIBIK oimimai
Nal1aaHbIHbI3.

6. Pu3MKa-XUMHUSUIBIK MPOIECTEPIl MOJIENIbIALY
YIIiH KOMITBIOTEPITIK oxicrep MEH

Oarmapiamanapbl KOJAaHBIHBI3.

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

IMocae  ycmemHoro
o0yyarommecsi OyayT
1. OOBACHATH OCHOBHBIE TEOPUM U 3aKOHbI
(bu3nuecKkoil Xumuu.

2. IlpuMeHsATh TeOpeTHUYECKHE KOHUEMIMU s
pelieHns pa3HooOpa3HbIX XMMHMYECKUX 3ajad U
CLICHApUEB.

3. Ananu3upoBaTh M OOBACHATH XHMHUYECKUE
SBJICHUSI C TPUMEHEHHEM (U3UKO-XUMHUUECKUX
MIPUHIIAIIOB U TEOPUH.

4. IlpuMeHsAT,  MaTeMaTHYECKHE  METOJB,
MOJIETUPOBAHUU U KOJIMYECTBEHHbBIE METObl B
(bu3NIeCcKoil XUMHH.

5. Hcnonp3oBaTh TEOpPETUYECKUE 3HAHUS IS

3aBeplIeHHsl  Kypca

pa3paboOTKM M TPOBEACHUS  XUMHUYECKUX
JKCIIEPUMEHTOB.

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

XUMHYECKHUX TPOIIECCOB.
7. Pa3BuBaTh HABBIKM KOJIJIEKTUBHOW PaOOTHI B
naboparopun: OCyIIECTBICHHE KOJUIEKTUBHOU

paboTHI B JTAOOPATOPHBIX YCIOBHSIX, B TOM YHCIIC

After successful completion of the course,
students will be

1 Explain the basic theories and laws of
physical chemistry.

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

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

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

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

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

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

OapbICBIH/IA JKOHE XHMHSUIBIK —TPAKTUKAHBIH
0JIaH 9pi cayajiapbIH/Ia KOJJIaHy.

COBMCCTHOC PpCHICHUC 3aJady MW IIPOBCACHUC

3KCIIEPUMEHTOB.
8 IlpuMeHATh TOJYYCHHBICE 3HAHHS B XOJIE
Hay4HBIX HUCCIIEJOBAaHUN " NATbHENIITNX

00/1aCTIX XUMHYECKOM IMPAaKTHKH.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

aHATM3iH (YU3UKA-XUMUSUIIBIK 911iCTepl

‘ (1)H31/IKO-XI/IMI/I‘~I€CKI/IC MCTOJBI aHaJIn3a

| Physical and Chemical Methods of Analysis

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

Ou3NKANBIK ~ XUMHUSA-XUMUSHBIH  TEOPHUSIIBIK
HETi31, XUMHSJIBIK TEXHOJIOTHSHBIH FHUIBIMH
Heri3i. XUMUSUTBIK TepMoauHamuKa. Da3abik
Tere — TeHIIK XoHe (H3UKA-XUMUSIIBIK TajIay.
DNEeKTPOIUTTIK eMeC epiTiHAiIep. DIeKTPOIHUT
epiTiHaliepl. XUMMAJIBIK ~ KHUHETHKA  KOHE
KaTajan3. DIEeKTPOXUMHUS

®duznyeckass XUMHsI - TEOpETUYECKass OCHOBA
XUMHH, Hay4Has OCHOBAa  XUMHUECKOU
TEXHOJOTMH. XUMHUYEcKass TEepMOJMHAMUKA.
da3oBble paBHOBECHS U (PU3MKO — XMUMHUYECKUN
aHaimu3. PacTBopbl HEEKTPOIUTOB. PacTBOpHI
JNEKTPOJIUTOB.  XMMHYECKasi KHHETUKA U
KaTajan3. DJIeKTPOXUMHUS

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

bazoaphama rcemexwici / Pykoeooumens npozpammel/ Programme manager

TaypO6aeBa I'ynbxan YpmaHnTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

I'ybenko Makcum AHapeeBHY, MarucTp XuMuu

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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Xumuanvik mexnonozus/ Xumuueckana mexunonozus/ Chemical Technology

Oky maxcamul / Yueonas yenv/ Purpose

binim oepy mporecine XUMUSIIBIK
TEXHOIOTHSHBI COTTI EHT13y JKOHE
CTYICHTTEP/II. XUMUSIIBIK OHJIIpiC
Heri3fiepiHe TUIMJI OKBITY VIIIH KaXeTTi

MEIarOruKaJIbIK  JaFablUIap outiMmi

MCHICPY.

MCH

OBnaneHue TMENarorMyecKUMU  HAaBBIKAMH U
3HAaHUSIMH, HEOOXOJMUMBIMH ISl  YCIICIIHOTO
BKJIFOUCHUSI ~ XUMHUYECKOW  TEXHOJOTHH B
oOpasoBarenbHbId  mporiecc W 3PPEKTHBHOTO
oOydeHUsT CTYICHTOB OCHOBaM XHMHYECKUX
MIPOU3BOJICTB.

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

Oxvimy nomuoiceci / Pezyiomamet 00yuenusn / Learningoutcomes

Kypersl ¢oTTi asikraranHaH Keilin Oijaim

aJymbLiap:
l1-meri3ri ipi TOHH&XIBI  OHIIPICTEPiH
TEXHUKAJBIK-X UMUSIIBIK KypaMbIMEH

MIHJETTEPAl IenTy

2-MEKTenTeri  XUMHs  KYpPCHIHBIH op
TaKbIPbIOBIH 3€pTTeY Ke3iHAe XUMUSIIBIK
OHJIIPICTEpIIH ~ MbICANAPbIHAA XUMHUSHBIH
MIPAKTUKAIBIK MaHbI3BLIBIFBIH KOPCETY;
3-XUMUSATIBIK ~ OHIIPICTEPMIiH  KIIACCUKAJBIK

OHJIIPICTEPMEH, COHJAN-aKk €H 3aMaHayu
KOFapbl  TEXHOJOTHUSUIBIK  OHJIpiCTepMEeH
OaiiTaHBICHIH KOPCETY.
4-merisri TEXHUKAJIBIK-9KOHOMHUKAJIBIK
ecenTeyep Kyprizy
5-XalblK  [IapyallbUIBIFBIHAA ~ XUMUSIIBIK

OH/IIpIC OHIM/IEPIH NMakgaTaHy/ bl TYCIHY;

6-XUMUSIIBIK  OHAIPICTIH Ka3ipri jKaraaiblH,
COHJal-aKk reorpa@usuibIK, TapuXH >KOHE
OIIKeTaHy KOMIIOHEHTTEPIH €CKepe OTHIPHIM,
cabaKTap/bplH OKY MaTepHaIIIapbIH Kacay.

7-HETI3r1T TEXHOIOTHUSUIBIK >KOHE XUMHSIIBIK
OHJIIPICTIK  TPOLECTEPJIH  MOHIH  JKOHE

IMocae  ycmemHoro
o0yuyarwmuecs Oyayr:
1 - pemiath 3aaa4u € TCXHUKO-XUMHWYCCKUM
COJIEpP’)KaHUEM  OCHOBHBIX  KPYIMHOTOHHaXKHBIX
MIPOU3BOJACTB

2 — TpPaHCIHMPOBATh MPAKTHUYECKYIO 3HAYMMOCTb
XUMHU Ha IOpUMEpax XUMHYCCKUX IIPOU3BOACTB
P U3YyYEHUHM KaXIO0H TEMbl IIKOJIBHOIO Kypca
XUMHWH,

3 — T1OKa3blBaTh B3aUMOCBA3b XHMHYECKUX
MIPOU3BOJICTB C KJIACCUYECKUMH IPOU3BOJICTBAMH,
a TaKXKe C CaMblMH COBPEMEHHBIMH BBICOKO
TEXHOJIOI'MYHBIMU.

3aBeplIeHHsl  Kypca

4 - MIPOU3BOJUTH 0a30BbIE TEXHHKO-
SKOHOMHUYECKUE PACUETHI

5 - TOHMMAaTh WCHOJH30BAHUE MPOJYKTOB
XUMHYECKOTO  TIPOM3BOJACTBA B HApOJHOM
XO3SMCTBE;

6 — cocTaBlATh y4eOHBIC MaTepHallbl 3aHATHU C
y4€TOM COBPEMEHHOT'O COCTOSHUS XHMHUYECKOTO
MPOM3BOJICTBA, a TaKXke reorpaduyueckoro,
HCTOPUYECKOTO U KPAeBEAUYECKOTO KOMIIOHEHTOB.

7 - 00BSACHAITH CYIIHOCTh OCHOBHBIX

After successful completion of the course,
students will be:

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

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

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

4 - perform basic technical and economic
calculations

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

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

7 - explain the essence of basic technological
and chemical production processes and the
principle of operation of various types of
technological apparatuses.
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TEXHOJIOTHSUTBIK ~ anmapaTTapAblH  OpTYpIi
TYPJIEPIHIH XXYMBIC IPUHIHUITIH TYCIHAIPY.
8-eHipicTiH XUMUSUIBIK-TEX HOJTOT ASLIIBIK
Heri3zepine Oaca Hazap ayaapa OTBIPHII,
KOpIIaraH OPTAaHbl KOPFayIbIH, COHIAii-aK

TEXHOJOTHYECKHUX
MIPOU3BOICTBEHHBIX
paboThl  pa3IMYHBIX
anmnaparos.

8 — TpaHCIHpOBaTh Hay4yHble OCHOBBI OXPaHbI

nu XUMHNYCCKHUX
mponeccoB nu MIPUHIHAIT
THIIOB TCXHOJIOTHMYCCKHX

IIMKI3aTThl, DHEPTUSHBL, CYAbl YTBIMIBI | OKPYXKAIOMIEH Cpeapl, a TaKkKe pPaluOHAIBHOTO

nanana”y/ bl FBLIBIMU HETI3/IepiH | UCMOJIb30BAHUS ChIPbs, SHEPIHH, BOJBI C YIIOPOM

TpaHCIILUAIAY. Ha XUMHUKO-TEXHOJIOTHYECKUE OCHOBBI
IIPOU3BOJCTBA.

8 - translate the scientific basis of environmental
protection, as well as the rational use of raw
materials, energy, water, with emphasis on the
chemical-technological basis of production

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XUMUSAAFBl KYPACTICHIIPUITEH ecernTep

‘ Xumus B YCJIOXXHCHHBIX 3aadax

| Chemistry in Complicated Tasks

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

XUMHUSITBIK JKOHE MEXAHUKAJBIK TEXHOJOTHS
Typadbl TYCiHIK. TEeXHOIOTHUSIIBIK >KOHE
TEXHUKAJIBIK-)KOHOMHUKAIIBIK ~ KOPCETKIIITEP.
MaHp31bl  TEXHOJOTHUSUIBIK ~ YFBIMIAP MEH
aHbIKTamanap. Taburu Kopimap. XuMHS
OHEpKacidl  eHIMIEpIH OHAIpy Tociiuepi,
OHJICY 9/IICTEPI, Al JaIaHy cajagapsbl.

MEXAHUYECKOU
U TEXHUKO-

IlorsaTie O XWUMHYECKOH WU
TEXHOJOTUU. TeXHOJIOTHYecKue
9KOHOMHUYECKHE MOKa3aTEIu. Baxueimme
TEXHOJIOTUYECKUE TIOHATHUS U OIPEIEIICHUS.
[Tpuponusie 3amackl. CriocoObl JOOBIYM, METOBI
nepepaboTKu, obnactu HCITOJIb30BaHUS
MIPOAYKIIMHHI XUMUYECKOU MPOMBIIIJIEHHOCTH.

The concept of chemical and mechanical
technology. Technological and technical and
economic indicators. The most important
technological concepts and definitions. Natural
reserves. Methods of extraction, processing
methods, areas of use of chemical industry
products.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

TayakenoB  IlIbiHFbic  AlijaprasuyJibl,
Me/1aroruka FhUIBIMAAPBIHBIH MarucTpi, eHep.
MyFajim

I'ybenko Makcum AHapeeBHY, MarucTp XuMuu

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Xumuanvlk ondipicmin Ixoaocusacol/ Ikonozun xumuieckoz2o npouzsoocmea/ Ecology of Chemical Production

OKy makcamuwt / Yueonan yenwv/ Purpose

Kopiiaran oprara Tepic ocepai asaiity xoHe | M3yunth  mpuHmumsl  ycroiumBoro  u | Study the principles of sustainable and
XUMUS OHEPKACIOiH/Ie 9KOJIOTHSUIBIK | 9KOJOTHUECKU 6esomacuoro | environmentally safe operation of chemical
TYPaKTBUIBIKTBI KOJIIay OOMBIHIIA KY3bIpETTEPi | QYHKIIMOHUPOBAHUS XUMHYecKHX | enterprises in order to develop competencies to
KaJIBIITACTBIPY MaKcaThIH/1a XUMHUSUTBIK | IPpEIIpUATAR ¢ 1eTbi0  (opMupoBanus | minimize negative impacts on the environment and
KOCIOPBIHAAPIBIH OPHBIKTHI JKOHE | KOMIICTEHIMI 110 MUHHMMH3Aliy HEraTUBHOro | Maintain  environmental sustainability in the
IKOJIOTUSITBIK Kayinci3 KYMBIC icTey | BO3JE€HCTBUS Ha OKpyXKaromyro cpeay u | chemical industry.
KaruaTTapbiH 3eperey. MOJIICPXKAHUIO IKOJIOTHUECKON YCTOWYMBOCTH
B XHUMHYECKOMN MTPOMBIIIIEHHOCTH.

Oxvimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymsLIap o0yuarommecst OyayT students will be

1. TyciHalpy XUMHUSIIBIK OHAIPICTEP SKOJIOTHSIFA
Kamail ocep erell >KOHE KaHAal TmporecTep
JIACTAHY/IBIH HET13T1 K631 O0JBIN TaObLIa k.

2. XuUMMSJIBIK ~ OHAIPICTEpPAIH  J1acTaHybIH
OakplIay MEH OakplIayJIbIH 3aMaHayu o/liCTepiH
KOJIJTaHy.

3. Kopuiaran oprara acep/i a3aiTy mapajapbiH
a3ipney: OHIIPICTIH dSKOXyilere Tepic ocepiH

azaiiTy wIapajapblH 933ipjiey KOHE YCBIHY
MYMKIH/IIT1.
4. Af¥pIHOBI Ccynap MEH IIbIFapbIHIABUIAPABI

Ta3apTy TEXHOJIOTUSIIAPBIH KOJJAaHy aFbIHIbI
cyllap MEH ayaHbl XHMHSUIBIK JIaCTaHyJaH
Ta3apTy VIIH 3aMaHayd TEXHOJOTHUSIIAPIbI
KOJIJIaHy MYMKIH/IIT1.

5. DKONOrusiiablK CTaHJAPTTaplblH CaKTaTyblH
KaMTaMachl3 eTy: OHIIpIC MPOIIECIHIC
AKOJIOTHSUIBIK HOpMajap MEH CTaHAapTTapIbIH

1. OOBSCHATH KaK XUMUYECKUE MMPOU3BOJICTBA
BIIMAIOT HAa DKOJOTHMIO U KaKue MPOLECCHI
SIBJISTEOTCS OCHOBHBIMH MCTOYHHKAMU
3arpsI3HEHUN.

2.  IlpumeHSATH  COBPEMEHHBIE  METOJIbI
KOHTPOJII YU MOHUTOPUHIA 3arpsi3HEHHU
XUMUYECKUX TTPOU3BOICTB.

3. Pa3pa6aTBIBaTB MCPBI IO CHUHKCHHUIO

BO3JICUCTBUSL HA  OKPYKAWOIIYID  Cpeay:
CriocobHOCTh pa3pabarbiBaTh M IpeasaraTh
MEpbl TI0  YMCHBIICHWIO  HETaTHBHOTO

BO3JEHUCTBUS NMPOU3BOACTBA HA DKOCUCTEMY.
4. IlpuMeHATh TEXHOJIOTUH OYUCTKH CTOYHBIX
BOA U BHIOPOCOB VYMEHHE WCIOIb30BATh

COBpeMeHHLIe TCXHOJIOTUHN JJIA OYUCTKHU
CTOYHBIX BOA U BO3I[YX3 0T XHUMHUYCCKHX
3arpsiI3HEHUH.

5. OO0ecrieunBaTh coOII0IcHHE

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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CaKTaIyblH OaKpliay MKOHE KaMTaMachl3 €Ty
JaFIbIIAPBIH IaMBITY.

6. J)KaHa TeXHOJIOTHSIIApAbl SHTI3YIIH KOopIIaraH
opTara ocepiH Oaranay KOHE OJapJbIH BIKTHMAI
caJIIapbIH 00JDKay.

7. XUMUSHBI OKBITY YIIH XWUMHSIIBIK OHJIpIC
MpOLIECIHAE pecypcTapAbl THIMAI MaiganaHyra
KOHE KAIJBIKTapJbl a3aiiTyra OarbITTaIFaH
o/llicTep MEH TEXHOJOTusIap Typajbl OuTiMIl
KOJIJIaHy

8. Oxky MaTepualjapblH JalbIHIAY Ke3iHIe
OHJIIPICTETI OPHBIKTHI J1aMy KaFUJaTTapbIH
KOJITaHY

9KOJIOTHYECKUX CTaHJIapTOB: PazButne
HaBBIKOB KOHTPOJIA u obecrnieueHus
COOJIIOJICHUST ~ DKOJIOTUYECKMX  HOPM U
CTaHJapTOB B MPOIIECCE IPOU3BOICTBA.

6. OueHuBaTh BO3JICUCTBUE BHEIAPEHUS
HOBBIX TE€XHOJIOTHI Ha OKPYKAIOLIYIO Cpeay
Hu MpeIcKa3blBaTh 1504 BO3MOKHEIC
IOCJICACTBHSA.

7. IlpuMeHsiTH  3HAHUST  METOJOB U
TEXHOJIOTHH, HAlTPaBJICHHBIX Ha 3P PEKTUBHOE
WCIIOB30BAHUE PECYPCOB U  COKpAILEHUE
OTXOJ0B B npoiiecce XHMHYECKOr0
MPOM3BOCTBA JIJIS MPENOJaBAHUS XUMUH

8. IlpuMeHsATHP NpU TOATOTOBKE Y4E€OHBIX
MaTepuaioB MIPUHLIUTIBI YCTOWYUBOIO
pa3BUTHS B POU3BOJICTBE

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

Ipepexsuzummepi / llpepexeuzumot / Prerequisites

BeﬁOpFaHHKaHLIK KOCBUIBICTAPABbIH MaHbI3/IbI
KJIaCTaphbl

Baxwuerime Kiaccbl HEOPraHMYECKUX
COeINHEHUN

The Most Important Classes of Inorganic
Compounds

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue kypca/ Course summary

"XUMHATBIK ~ OHJIPIC  AKOJOTHSCHI  KYpChl
XUMUSIIBIK ~ OHJIpICTEpIiH KOplIaFaH oOpTara
OCEepiHIH  HEeri3ri  acleKTUIepiH  KaMTHUIBI.
CryneHtrep jgacTaHy/bl OaKbUIay KoHE OaKblIay

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

IIBIFAPBIHIBUIAPABI  Ta3apTyAbIH  3aMaHayu
omicTepl KaMTBUIFaH, OHMIPICTIH SKOJOTHSIIBIK
ocepiH aszaiiTy mapanapsl J3ipJeHyae >KoHE
XUMHUSI OHEPKOCIOIHETT OPHBIKTHI JamMy >KOHE
pecypcrapabl YHEMICY MPUHIANITEP1

Kypc "Oxomnorus XUMUYECKOTO
MIPOU3BOJCTBA"  OXBAaThIBAET  OCHOBHBIE
aCTIeKTHI BIIMSIHUS XUMHUYECKUX TPOHM3BOJICTB
Ha OKpyXxaruryto cpeny. CTyAeHThl U3y4aroT
MPUHIUIBL  KOHTPOJST W MOHHTOPHHTA
3arps3HEHUH, aHaIM3UPYIOT  BO3JEHCTBUE
MIPOU3BO/ICTBEHHBIX IPOIIECCOB Ha
9KOCUCTEMY. Taxoxe OCBEIIAI0TCS
COBPEMEHHBIE METOJIbI OUYMCTKH CTOYHBIX BOJI
U BBIOPOCOB, pPa3pabaThIBAIOTCA MEPHI 110
CHWKEHHMIO HKOJIOTHYECKOTO  BO3/EHCTBHS
MIPOU3BOJICTBA, " paccMaTpUBaIOTCS

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/A. Kypc 9KOJIOTHSUITBIK
CTaHJapTTapAbl  Oarajmay  JKOHE  CakTay
JaFIblIapblH  KaJNBIITacTBIPYFa,  COHMAN-aK
XUMMUSIIBIK eHJIipicTeri po0dJIeMabIK
aliMaKTapibl ~ aHBIKTAyFa  JKOHE  JKOIOFa
OarpITTaJIFaH.

NPUHIUIBI ~ YCTOHYMBOTO  PasBUTHI U
pecypcocOepekeHmst B XUMUYECKOU
npombinuieHHOCTH. Kypc HampaBieH Ha
(dhopMupoBanue HaBBIKOB OLICHKH 51
oOecrieyeHrs: COOIIIOJICHHSI IKOJIOTHIECKUX
CTaHOapTOB, a TaKXeE BBISIBIICHUA u
YCTPaHEHUS MPOOJIEMHBIX 30H B XHMUYECKOM
MIPOU3BOJICTBE.

environmental standards, as well as identifying and
addressing problem areas in chemical production.

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

ramme manager

TayakesioB HIbIHFLIC Avigapra3uyJibl,
MeJaroruka FhUIBIMIAAPBIHBIH MAarucTpi, ©Hep.
MYFaliM

I'yoenko Maxkcum AHApeeBHUY, Maructp
XUMHUHN

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Tazam enimoepinin ananu3zi/ Ananus nuwieevlx npodykmos/ Food Analysis

Oky maxcamul / Yueonan yenv/ Purpose

TaMaK XWMESICHl CallaChIHIA TEpeH OiLTiM amy
YIIiH TaMaK ©HIMJEpIH Tajjay oIicTepl MEH
oNiCTEepiH UTepy, COHMal-aK TaMaK OHIMJIEPiHIH
KAyilci3airi MEeH camachlH KaMTaMachl3 €Ty
MaKCaThIH/Ia camnalibl JKOHE CaHIBIK Talaay
JIaFIbUIAPBIH JIAMBITY.

OCBOCHHEC MCTOJOB U TCXHHUK aHAJIN3a IMHIICBBIX
MPOJYKTOB ISl IPHOOPETEHUS NIYyOOKHUX 3HAHUN
B 00JacTH NMUUIIEBOW XMUMMHM, a TAKKE Pa3BUTHUS
HaBBIKOB KAayeCTBEHHOI'0 M KOJHWYECTBEHHOIO
aHajau3a C 1eJIblo ob0ecrieyeHuss 0e30MacHOCTH U
Ka4yeCTBa MUIIEBBIX MPOYKTOB.

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
products.

Hamuceci / Pesynomamul o0yuenusn / Learning 0

utcomes

Oxbtmy
Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap
1. Tamak XHUMUSCBIHIA KOJIJlaHbLJIaThIH
TajayAblH HETi3T1 NPUHIUNTEPI MEH 9MIICTEPiH
TYCIHIPIHI3.
2. Tamak OHIMJIIEPIHIH  KYpambl MEH

CHITaTTaMaJIapbIH aHBIKTAY YIIIH caraibl Talaay
ONiCTEePiH KOJIIAHbBIHbI3.

3 HakThl KOMIIOHEHTTEpHl JKSHE OJIap/blH
TaFraMJaFbl KYpaMblH aHBIKTay YIIIH CaHIBIK
Tanaay SJICTEPiH KOJITaHBIHBI3.

4 ABBIK-TYNIK Kayimlci3[iriH OaralaHbI3 JKOHE
TaFaMHBIH BIKTUMAJI JTACTAaHYBIH aHBIKTAHBI3.

5. OHimMzepiH canachlH Oaranay YIIiH oJapiblH
XUMUSIIBIK ~ KOHE  (PU3MKANBIK  KacHETTepiH
TaJaHbI3.

6. ABBIK-TYJIKTIH O€NTrUIeHreH CcTaHgapTTapra
ColiKecTiriH Oaranay YIIIH CTaHJapTTap MEH
carra HOpMaJapblH KOJIJaHBIHBI3.

7. ABBIK-TYJIKKE Tajjay OKyprizy YILIiH
3aMaHayH 3epTXaHaJbIK *KaOIbIKTapMEH KYMBIC
icTey.

8. MekTenTeri XWMHs KYPCBIH OKBITY YIIIH

IMocae  ycmemHoro
o0yuarmuecs OyayT
1. OOBSICHATH OCHOBHBIE NMPUHIMIBI U TEXHUKU
aHaJIM3a UCIIOJIb3YEMBIX B IIUIEBON XUMHUH.

2. IlpumeHsTh METOAbl KaueCTBEHHOI'O aHaiHu3a
JUIL  ONPEIENIEHUs COCTaBa M XapaKTEPUCTHK
MUIIEBBIX MPOTYKTOB.

3 IlpumeHsATH  METOABI  KOJUYECTBEHHOTO
aHalM3a AN ONPEIENIeHUsT  KOHKPETHBIX
KOMIIOHEHTOB M MX COJAEpKaHMS B IHIIEBBIX
MPOJIYKTAX.

4 OnenuBath 0€30MaCHOCTH
BBISIBJISITH  IOTEHUUATbHbBIE
MUIIEBBIX MPOAYKTaX.

5. Ananu3upoBaTh XHMHUYECKHE U (U3NYECKHE
CBOMCTBA MTPOIYKTOB JUIsl OLIEHKH UX KauyecTBa.

6. [IpuMeHATh TaHAAPTHI U HOPMBI KauyecTBa JJIs
OLICHKM COOTBETCTBHSA IHUUIIEBBIX IPOJYKTOB
YCTaHOBJICHHBIM CTaHapTaM.

7. PaboTtatb ¢ COBpEMEHHBIM J1AOOPATOPHBIM
o0opyJnoBaHMEM s NPOBEIEHUS  aHAIU3a
MULIEBBIX POTYKTOB.

8. IlpuMeHsATh MOJIyYCHHbIC 3HAHHWSA U HaBBIKU

3aBeplieHHsl  Kypca

u
B

HIPOAYKTOB
3arpsi3HEHUS

After successful completion of the course,
students will be

1 Explain the basic principles and techniques of
analysis used in food chemistry.

2. Apply qualitative analysis techniques to
determine the composition and characteristics of
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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ayFaH OlLTIMIEpl MEH JTaFAblIapbIH KOJAaHy

‘ JJIA ITPENnoJaBaHrs KOJBHOI'O KypCa XUMHUN

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites

OprasukaiblK XUMUSHBIH TEOPUSUTBIK HET137epi

Teopernueckrne OCHOBbI OPraHU4YECKONH XUMHUH

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue kypca/ Course summary

ABBIK-TYJIKTI Talfay KypChl CamajiblK >KOHE
CaHJIBIK OMiCTEep/al KOca allFaH/a, a3bIK-TYJIKTI
Tajnay ojicTepi MeH OICTepiH KaMTHIBI.
CryneHTTep TaMaK XUMUSCBIHIA KOJIJaHBLIATHIH
OPUHIMIITEP MEH KYpalgapabl YHpeHen,
COHBIMEH Karap OHIMHIH Kayinci3miri MeH
camacblH Oakpliay ofmicTepin MeHrepeai. Kypc
asICBIHJIA 3aMaHaYHU 3ePTXaHAIBIK Ka0IbIKTapIbI

najjagaHa  OTBIPBII  IPAKTHKAIBIK  OKBITY
KYprisuieni, Oya CTyAEHTTepre opTypil ©eHIM
TYpJepiHe  XUMHUSUIBIK — Tajjay  JKyprizy

JaFIbUTAPBIH JaMBITYFa MYMKIHJIK O6epeni. Cama
CTaHJIapTTapbl MEH HOPMATHUBTEPIH KOJJIaHYFa,
COHJIaif-aK TaMakK OHIMICPIHIH KayIICi3iri MeH

caracblHbIH KOFaphbl CTaHJapTTapblH
KaMTaMachl3 €Ty YIIIH ©HEpKICITe aliFaH
OlmiMaepiH  mailijalaHyFa  epekuie  Haszap
ay/apblIaibl.

Kypc "Axanus MMUIIEBBIX MpOAYyKTOB"
OXBaThbIBaeT METOALI W TEXHUKH aHaIu3a
IMUILEBBIX MIPOJYKTOB, BKJIIOYas KaK

KAaueCTBEHHbIE, TaK U KOJUYECTBEHHBIE METOJbI.
CryneHThl M3y4arOT NPUHLUIBI U MPUOOPHI,
HCIIOJIb3YyEMbIE B IMINEBOM XHMHH, a TaKKe
OCBAMBAIOT METOJbI KOHTPOJsi OE30MacHOCTH U
KauecTBa mpoaykuuu. B pamkax Kypca
NPOBOJUTCS ~ MpaKTUYeckoe  oOydeHue ¢
HCIOJIb30BAHUEM COBPEMEHHOI'0 J1abOpaTOpHOIo
0o0OpyJOBaHUS, YTO TO3BOJISIET CTYAECHTaM
pa3BUBaTh HABBIKM IPOBENEHUS XUMHYECKOIO
aHalM3a pa3jIM4YHBIX BUJOB IpoaykToB. Ocoboe
BHUMaHUE YyJEseTcsl NPUMEHEHHUIO CTaHJapTOB
u HOPMAaTHBOB KauecTBa, a TaKxe
WCIIOJIb30BAHUIO  TOJYYEHHBIX  3HAHUH B
MPOMBIIIIEHHOCTH JUIsI 00eCreueHus] BBICOKHX
CTaH/IapTOB 0OE€30MACHOCTH U KayecTBa MUIIEBBIX
ITPOJYKTOB.

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 / Pykoeooumenn npozpammer/ Programme manager

Tayp6aeBa I'yab:xkan YpmanraeBHa, xumus | TyneoaeBa bamxan bBeucoBna, xangunar | Daribaeva Sevara Anvarkyzy, master of
FBUIBIMJAPhl KaHAWJAThbl, KAaybIMIACTBIPBUIFAH | XUMHUYCCKUX HayK, accouumupoBaHHbIi | Natural sciences, Lecturer
npodeccop npodeccop
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Tazamowvik xumus/ lHuwesana xumusn/ Food Chemistry

OKy maxcamul / Yueonas yenv/ Purpose

OmapaplH ~ KYpBUIBIMBI,  KacHeTTepi  MeH
JICHCAYJIBIKKA ocepi Typalibl TepeH OuriM aiy,
COHJAl-aK TaMaK eHIMAEPIHIH Kayinci3miri MeH
carachlH KAMTaMachl3 €Ty JIaFIbUIapbIH JaMbITY
MakcaThblH/Ia TaMaK OHIMJICPIHIH XUMUSIIBIK
KYpaMmblH TajJayablH ipreii NPUHIUNTEPI MEH
ONIiCTEPiH UTEpy.

OcBocnre (yHIaMEHTAIBHBIX MPHHIIUIIOB H
METOZIOB aHajiM3a XHMHYECKOTO COCTaBa
MUIIEBBIX MPOAYKTOB C MEIBI0 MPUOOPETCHHUS
rIIyOOKHMX 3HaHUH O UX CTPYKTYpE, CBOMCTBaX
Y BIUSHUU Ha 3JIOPOBBE, a TAKKE PA3BUTHS
HABBIKOB ~ oOecriedyeHusi 0e30MacHOCTH U
KaueCcTBa MUIIECBOHN MPOTYKIINH.

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

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learningoutcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajTymbLiap

1. TaraMHBIH XHAMUSIIBIK KYpPaMbIHBIH
HETi3epiH  TYCIHIIPIHI3: TaFaMHBIH HETI3T1
XUMHUSUIBIK KOMIOHEHTTEPI MEH KYPBUIBIMBIL.

2. Tamak eHIMJIEpIHIH CamajblK >KOHE CaHJIbIK
KYpaMblH aHbIKTAy YILIIH Tanjgay oIicTepiH
KOJIJTaHBIHBI3.

3. WHrpeaveHTTep/liH XUMHUSIIBIK KAaCHUETTEepiH
€CKepe OTBIPHIT, (opMyIIanapsl KapacThIPHIHbI3
4. Kby KoHE XUMUSIIBIK OHICY/IH TaFaMHbBIH
XUMISUTBIK ~ KypaMbl MEH camachlHa ocepiH
Oaranay.

5. ABBIK-TYJIKTI OHACY XOHE CaKTay Ke3iHJe
KAyINCi3/IIK MPUHIIUITEPIH KOJIJaHBIHBI3.

6. XUMUSAIIBIK Kocnaiap MEH
KOHCEpBAHTTap/IbIH ocepiH Oaranay.

7. OHIMHIH camacblH 0Oakpuiay oicTepiH
KOJITaHBIHBI3.

8. MekTenTeri XuMusi KypChIH OKBITYAa OLTIMII
KOJIJIaHy

IMocae ycmemHoro

o0yyarommecsi OyayT
1. OOBACHATH OCHOBBI XMMHUYECKOI'O0 COCTaBa
MUIICBBIX MPOAYKTOB: OCHOBHBIC XUMHWYCCKUEC

3aBeplIeHHs] Kypca

KOMIIOHEHTBI M CTPYKTYpY  IHIIEBBIX
MPOTYKTOB.
2. IlpuMeHsAT, METOABI  aHaNM3a  JUIS
onpeeeHus Ka4yeCTBEHHOTO H
KOJINYECTBEHHOTO cocTaBa MUIIEBBIX
MPOJTYKTOB.

3. PaccmartpuBaTh peunentypel ¢ Y4eTOM
XUMHUYECKHUX CBOMCTB HHIPEIUEHTOB

4. OueHuBaTh BO3ACUCTBHE TEIUIOBOH U
XUMHUYECKOH O0OpaOOTKM Ha XUMHUYECKH
COCTaB M Ka4e€CTBO MUIIIEBBIX IPOTYKTOB.

5. [IpumeHsaTh IpUHLUITEI 0€30MaCHOCTU MPH
00paboTKe M XpaHEHUH MHUILEBBIX MPOIYKTOB.
6. OuleHUBaTh BIMSHUAE XUMHUYECKHX T00ABOK
U KOHCEPBAHTOB.

7. TIpuMeHATh METOJbl KOHTpOJII KauecTBa
MIPOIYKIIMH.

8. IlpuMeHsTHh 3HAHUS NPU NEpenoJaBaHUU

After successful
students will be
1 Explain the basics of food chemistry: the major
chemical components and structure of foods.

2. Apply analytical techniques to determine the
qualitative and quantitative composition of food
products.

3. Review formulations with regard to the chemical
properties of ingredients

4. evaluate the effects of heat and chemical
processing on the chemical composition and
quality of food products.

5. Apply safety principles to food processing and
storage.

6. Evaluate the effects of chemical additives and
preservatives.

7. Apply methods of product quality control.

8. Apply knowledge to the reteaching of high
school chemistry courses

completion of the course,
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‘ IIKOJIbBHOT'O KypCa XUMHNHU

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

OprasukaiblK XUMUSHBIH TEOPUSUTBIK HET137epi

TeopeTnueckne OCHOBbI OPraHU4YECKON
XUMHHU

Theoretical Bases of Organic Chemistry

Kypcmoiy kvickaua mazmynnt / Kpamkoe codepicanue kypca/ Course summary

olap Taugay oAICTEpiH MEHrepeni, eHiMAepaIi
TalbIHIAYJaFbl  XUMHSUTBIK  KOMITOHCHTTEP/IiH
e3apa opeKeTTecyiH 3epTTEeH/Il,
WHTPEIUCHTTEPIIH XUMISUIBIK CPEKIIeTIKTEPiH
€CKepe OTBHIPBIIT PELENT jKacay IaFIbLIapbiH

nambitanpl. CoHmal-ak TaMmaK ©HIMJICPiHIH
Kayilci3airi, TEepMUSUIBIK OHJEYIIH  dcepi,
XUMISUTBIK ~ KOCHAJIApJABIH ~ 9CepiH  Tanjay
Mocenenepi  TalKbUIaHAABl — JKOHE  TaMak

OHEpKACIOIHAeT! canaHbl 0aKbulay o/1icTepl MEH
MHHOBAIUSUIBIK TOCLIIEPre OKBITY KYPTri3iieai.

OCBaMBAIOT ~ METOJbl  aHAJIW3a, HU3y4yaroT
B3aMMOJICHCTBHE XUMHYECKHX KOMIIOHEHTOB
npu IIPUTOTOBIICHUH IPOIYKTOB,
pa3padaTbIBalOT HABBIKK CO3JaHUSI PELENTYp
C y4yeToM XHMMHYECKMX  OCOOEHHOCTEH
WHTPEIMEHTOB. Taroke 00CYXIaI0TCs
BOIIPOCHI 0e30macHOCTH IUILEBBIX
MPOJIYKTOB, BO3JECHCTBUS TEIIOBOM
00pabOTKH, aHaIW3a BIUSHUS XUMHUYECKHUX
n00aBOK, U MPOBOJIUTCS OOy4YEHHE METO/AaM
KOHTpOJII KauyecTBa W  WHHOBAIL[MOHHBIM
MOJIX01aM B TIHIIEBON MPOMBIIIIIEHHOCTH.

They learn analytical techniques, study the
interactions of chemical components in food
preparation, and develop skills to create recipes
that take into account the chemical characteristics
of ingredients. Food safety, the effects of heat
treatment, analyzing the effects of chemical
additives, and training in quality control methods
and innovative approaches in the food industry are
also discussed.

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

ramme manager

TaypbaeBa I'yiab:kan YpmaHTaeBHA, XUMUS
FBUIBIMIAPbl KaHIUAATHI, KaybIMIACTBIPBUIFAH
npodeccop

TyaedaeBa bamxan beucoBHa, kanauaat
XUMHYECKHUX HayK, aCCOILIMUPOBAHHBII
npodeccop

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

Oky maxcamul / Yueonas yenv/ Purpose

TipmimikTiy MOJICKYJIAJIBIK Herizaepin, | OcBoenne (QyHaameHTanbHbIX 3HaHuit o | Mastering fundamental knowledge about chemical
OMOXHUMUSUIBIK MEXAHM3MJIEP/l KOHE OJApbIH | XMMUYECKHX npoiieccax B KUBBIX | processes in living organisms in order to
ar3aHblH JICHCAYJBIFBI MEH JKYMBICBIHA OCEPiH | OpraHH3Max c LETIbO nonumanus | understand the molecular basis of life, biochemical
TYCIHY MaKcaThlHAa Tipi OpPraHU3MIEPETi | MOJCKYIISPHBIX OCHOB *wu3HH, | mechanisms and their impact on the health and
XMMUSUTBIK TIPOLIECTEp Typajbl ipreii Oumimi | OMoOXMMHYECKHX MeXaHM3MOB M X BiumsHus | functioning of the body.
urepy. HA  370poBbe HU  (DYHKIMOHHUPOBAHUE
OpraHusma.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learningoutcomes
Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJyumbLiap: odyuaromuecst OyayT: students will be:
1-merisri broxumust (cratukanslk, | 1 — TpancimpoBath 3Hanus o 0OaszoBoit | 1 - Communicate knowledge of basic biochemistry
JTMHAMHUKAJIBIK, byHknnoHaNAbI | OMoxuMHMHM (cTaTHuecKas, auHamuueckas, | (Static, dynamic, functional biochemistry);
OroxuMmusi )OOMbIHIIIA OLTIMIII Tapary; (byHKIMOHATIbHAS OMOXUMHUS); 2 - Explain at the proper scientific and
2-FBUIBIMH-QMIICTEMENTIK  JeHreiiie  emipiik | 2 — OOwsAcHAT, Ha Jo/mkHOM ypoBHe | methodological level the meaning of vital
NpPOIIECTEP/IiH  MarblHACBIH JKOHE OJIapiAbIH | HAy4YHO-METOJMYECKOM  ypOBHE cMbIch | processes and their connection with organs, tissues

ar3aHblH MYIIEJIEpIMEH, YJImajapblMeH >KOoHE
MylIenepiMeH OalllaHbICBIH THICTI JIeHreiae
TYCIHAIPY;

3-bunocodusnblk OUTIMHIH HETI3IEpiH, aTam

alTKaHga, MaTepUAIIBIK  QNeMACTI  JaMy
KYOBLITBICTAPBIHBIH XUMUSITBIK Heri3epin
Tapary;

4,5-0MOXMMHUSIIBIK Ma3MYHMEH JKaTTBIFyJIap MEH
XUMUSITBIK AKCIIEPUMEHTTED JKYPTi3y;
6-OMOXUMUSIIBIK IKCIIEPUMEHTTEPI
YUBIMIACTBIPY,  KYpridy  KOHE  Tajimay,
XUMUSIIBIK ~ KayINCI3JIK — epexeriepiHe coikec
KYMBIC ICTEY;
7-0KyIIbUIapMEH
YUBIMIIACTHIPY

FBIJIBIMU
HKOHE KYprizy

YKYMBICTBI
YIIiH

JKU3HEHHBIX TIPOIECCOB W WX CBS3b C
opraHami,  TKaHIMM W OpraHamu
OpraHMu3Ma;

3 — TpaHcnupoBaTh OCHOBBI (HIOCOPCKUX
3HAaHWI, B YaCTHOCTH, XUMHUYECKUX OCHOB
SBJICHUH Pa3BUTHS B MAaT€pPHAILHOM MHPE;

45—  BbIIONHATP  yOpaXKHEHUSX U
XUMHUYECKHE AKCIEPUMEHTHI c
OMOXMMHUYECKHUM COJIEpPIKaHUEM,;

6 — opramuzoBarh, TNPOBOJAUTH U
MIPOaHAIU3UPOBATH OMOXMMHYECKHE

HKCIIEPUMEHTHI, pad0TaTh B COOTBETCTBUU C
MpaBUJIaMU XUMHUYECKOI 0€30MacHOCTH;

7 — WUCHONB30BaTh  OMOXUMHUYECKHE
OKCIIEPUMEHTHl NIl  OpraHu3allid |

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
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OMOXUMUSUIBIK SKCIIEPUMEHTTEP/I1 KOJIIaHY;
8-0MOXUMUSITBIK aKIaparThIH opTYpIIL
KO3/IepIMEH JKYMBIC 1CTEY

BE/ICHUS HAYYHOU PabOThI C YYCHUKAMU;
8 — paboraTh C pa3sTUYHBIMH MUCTOYHHKAMU
OMoXMMHUUYECKOU nH(pOpMaIuu

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

OprasukaiblK XUMUSHBIH TEOPUSUTBIK HET13epi

TeopeTnueckne OCHOBbI OPraHU4YECKON
XUMUHU

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

buoxumust  kypcel  Tipi
XUMUSLITBIK nporecTepIi
neHreiae 3eprreyai  KamTuabl.  CTyneHTTep
ouomosnekymnagapapiH  (Oenmokrap,  HYKJIEHH
KBIIIKBUIIAPGI, JUIMHAATEP, KOMIpCysap) Herisri
OMOXVMISUTBIK  KOJIAPBIH, KYPBUIBIMBI ~ MEH
KBI3METIH, TeHETUKAHBIH MOJIEKYJIAIbIK
MEXaHM3MCPiH,  JKacylia  dJHEPreTHUKACHIH,
MeTa0oIU3MA1, COHJIali-aK xKacymia
nmporectepingeri  MornekynanapaelH —~— e3apa
opekerTecyiH 3eprreiini. Kypc coHbiMeH KaTap
(GU3HONOTHS MEH MEIUIIMHAHBIH OMOXHMHUSITBIK
aCTeKTUIepiH, COHBIH IMIiHAE MNaTOJOTHS MEH
MOJICKYJTANIBIK ~ JICHTeHJIeri  JUarHOCTHKAHBI
KaMTUIbl. MakcaTbl - CTyIEHTTepre OHOIIOTHS
MEH MEAWIIMHAHBIH OpTYpJl  cajlalapbiHja
OMIpIiH  OWOXMMIESUIBIK  HEri3Zepi  JKoHe
OJIapJIbIH KOJIIAHBUTYbl Typajbl TepeH OiuIiM

oepy.

opraHu3MiepAeri
MOJIEKYJIAJIBIK

Kypc "buoxumus" o0XBarblBaeT H3y4YECHHE
XUMHYECKHUX IIPOLIECCOB B KHUBBIX
OpraHu3Max Ha MOJIEKYJSIPHOM YpPOBHE.
CryneHTsl U3Y4aroT OCHOBHBIE

OMOXMMUYECKHUE ITyTH, CTPYKTYPY U QyHKINU
O6romoiekyn (0eIKoB, HyKJIIEMHOBBIX KHUCIIOT,
JIUIHJIOB, YIJIEBOJIOB), MOJIEKYJISIPHBIE
MEXaHU3Mbl TE€HETHKH, YHEPTETHUKU KIIETKH,
MeTabomu3M, a Takke B3auMoJelcTBue
MOJIEKYJI B KIETOYHBIX Iporeccax. Kypce
TaKXXe 3aTparuBaeT OMOXMMHUYECKHE aCIEeKThI
Gu3MONOTMM W MEIWIMHBL,  BKIIFOYAs
NATOJIOTUU U JUATHOCTHKY Ha MOJIEKYJIIPHOM
ypoBHe. llenmpio sBIsieTCS IpeOCTaBIEHHUE

CTYIEHTaM rITyOOKHX 3HAaHUU 0
OMOXMMHYECKHX OCHOBaX JKM3HM U UX
OPUJIOKEHUH B Pa3IMYHBIX  OOJIACTSX

OUOJIOTUH U MEIUIINHEL.

The Biochemistry course covers the study of
chemical processes in living organisms at the
molecular level. Students study the basic
biochemical pathways, structure and function of
biomolecules (proteins, nucleic acids, lipids,
carbohydrates), molecular mechanisms of genetics,
cell energetics, metabolism, and interactions of
molecules in cellular processes. The course also
addresses biochemical aspects of physiology and
medicine, including pathology and diagnosis at the
molecular level. The goal is to provide students
with an in-depth knowledge of the biochemical
basis of life and its application in various fields of
biology and medicine.

bazoaphama rcemexuiici / Pykosooumenwv npozpammst/ Prog

ramme manager

TaypO6aeBa I'yabxkan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

TynebaeBa bamxan beucoBHa, kanauaar
XUMHUYECKAX HayK, aCCOLIMMPOBAHHBIN
npodeccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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Tipwinik npoyeccmepiniy xumusacol/ Xumusa npoyeccos ryncusnedeamenvnocmu/ Chemistry of Vital Processes

Oky maxcamul / Yueonas yenv/ Purpose

BronorusHeIH XUMUSUIBIK aCHEKTUIEPIH TYCIHY,

I/I3y‘-I€HI/I€ XUMHUYCCKHUX OCHOB M MCXAaHU3MOB

Study of the chemical bases and mechanisms of

KOpIIaraH opTara Oetiimaeny JKOHE | KU3HCHHO Ba)KHBIX MPOIECCOB B opranm3max | Vital processes in organisms in order to understand
JICHCAYJIBIKTBI caKTay MaKcaThIH/Ia | C IeJIbI0 TMOHMMaHus XUMUYeckux acrektoB | the chemical aspects of biology, adaptation to the
opraHusMziepaeri OMIpITIK nporecTep iy | OHONIOTHH, afanTallik K OKpysKarolei cpeae | environment and maintenance of health.
XUMISUTBIK ~ HETI37epi  MEH  MEXaHW3MJICPIH | U MOIEPKaHUS 3[0POBBSI.
3epTTey.

Okbimy namuoceci / Pezynomamut ooyuenusn / Learningoutcomes
Kyperbl corri askraranHaH keiiin 0Oiim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be

1. Opranmsmzaepzaeri eMipiik MpOLECTePaiH
HEri3iHe XaTKaH MOJEKYJIaJbIK Heri3iep MeH
XUMUSITBIK MEXaHU3MIEPA1 TYCIHIIPIHI3.

2. Tipi xyiienepae OoNaThiH OHOJOTHSIIBIK
KyOBLIBICTAp MEH MpoIecTepAl TYCIHAIPY YILUIH
XUMHUSIIBIK OLTIM/II KOJIJAHBIHEI3.

3. Opranm3muepiiH  Jkacymiajgapel — MeH
TIHJEPIHJEr1T OMOXUMHUSIBIK KOMIIOHEHTTEPAIH
@3apa 9pEeKeTTeCyiHe TajIay *KacaHbI3.

4. buonoruanslk oKyWeirep MeH  TIpUIUIIK
MPOIIECTEPIH 3EPTTEYJe XUMMSUIBIK OMICTEeP/Il
KOJI/IaHy.

5. Kopmiaran oprara OeHiMAETymiH XUMUSIIBIK
acIeKTiJIepiH TYCIHAIPIHI3.

6. KeiliGip mopimik 3aTTapAbslH ajaM ar3achlHa
oCepiH TYCIHY VIIIH XUMHSUIBIK YFBIMIApAbl
KOJITaHY

7. Tipi xylienepae OonaTblH  XUMHSUIBIK
mporectepai  OeWHENEHTIH MoAenbIep MeEH
cxemaJiap/isl a3ipiey.

8. MekTten XuUMHSI KYPCBIHBIH OHE OHBIMEH

1. OOBSICHIATH MOJIEKYJISIPHBIE OCHOBBI MU
XUMHUYECKHE MEXaHU3MBbI, JIeKalllue B OCHOBE
KU3HEHHO Ba)KHBIX IIPOLIECCOB B OpraHU3Max.
2. llpuMeHATH XUMHUYECKHE 3HAaHUA UL

OOBSACHCHHS OHOJOTMYCCKUX SBJICHUH W
IIponEeCCoB, MMPpOUCXOaAIINX B KHUBBIX
CUCTEMaAX.

3. HpOBO,Z[I/ITB aHaau3 B3aUMOJICHCTBUSA

OMOXMMUYECKUX KOMIIOHEHTOB B KJIETKaX H
TKaHSX OPTaHU3MOB.

4. TlpuMeHATh XUMHUYECKHE METOABl B
HCCIIEIOBAHUAX OHMOJOTHUECKUX CHCTEM H
MIPOIIECCOB JKU3HEICATEITBHOCTH.
5. OOBACHATL  XUMHYECKHUE
aJjanTaly K OKpYXarollen cpeae.
6. IlpuMeHsATh XUMUYECKUE KOHIEHINH JUIS
IMOHMMAaHHUS JEACTBHUS HEKOTOPBIX
JIEKapCTBEHHBIX TpENnaparoB Ha OPraHU3M
yeaoBeKa

7. Pa3pabaTtpiBaTh MOJETHM UM  CXEMBI,
WUTIOCTPUPYIONTNX XUMHUYECKHE IPOIIECCHI,

ACIICKTHI

1 Explain the molecular basis and chemical
mechanisms  underlying vital processes in
organisms. 1.

2. Apply chemical knowledge to explain biological
phenomena and processes occurring in living
systems.

3. Analyze the interactions of biochemical
components in cells and tissues of organisms.

4. Apply chemical methods in the study of
biological systems and life processes.

5. Explain chemical aspects of adaptation to the
environment.

6. Apply chemical concepts to understand the
effects of certain drugs on the human body

7. Develop models and diagrams to illustrate
chemical processes that occur in living systems.

8. Apply chemical knowledge to solve biological
problems in high school chemistry and related
disciplines
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OaliyIaHBICTHI TIOHJIEPIiH OHOJIOTUSIIBIK
MOCEJICTIEpIH  MICIIyA€  XUMHSUIBIK  OUTIMII
KOJIJIaHy

IMPOUCXOAAIINE B )KMUBBIX CUCTEMAX.

8. [IlpumeHATHP XMMHYECKHWE 3HAHUA B
perieHun OMOJIOTHYECKHUX npobem
IIKOJILHOTO Kypca XUMHU U CMEXKHBIX
JMCIUTUIAH

Ilpepexeusummepi / Ilpepexeuzumot / Prerequisites

OpraHuKaiblK XUMUSHBIH TCOPUSUTBIK HET131epi

Teopernueckrne OCHOBBI OPraHU4YECKON
XUMUHU

Theoretical Bases of Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

"Tipmijik TPOLECTePiHIH XUMHICH" KypChI
OpraHu3MzepAeri OHONOTHSIIBIK TPOIECTEPIiH
XUMUSUIBIK aCTEKTIepiH 3epTTeydl KaMTHIIBI.
CTyneHTTep TIPHIUTIK OPEKETIHIH MOJICKYITATBIK
MEXaHU3MEpiH, >Kacylianap MeH TiHAepAeri
XUMUSIIBIK MpOIIeCTeP/Il, ONOXUMHUSIIIBIK
KOMITOHEHTTEP/IiH e3apa OpeKeTTecyiH,
OpraHU3MJIEp/IiH KOpIIaraH opTara OerimMaenyin
3eprreiini. Kypc coHbiMeH KaTap OMOIOTHSIIBIK
3epTTeysiepAe XUMUSUIBIK 9MICTeP Il KOIMTaHY/Ibl,
aypynapIblH XUMHSIIBIK aCHEKTIIepiH >KOHE
MEIUITTHATBIK OMOXVMHUSTHBI KAMTH/IBL.
MakcaTel - CTYACHTTEpPre OMIpAiH XUMUSIIBIK
Heri3ziepi KOHE OJaplblH OHOJOTHUS MEH
MEIHIIMHA KOHTEKCTIHJE KOJIAHBUIYBI TYpajbl
TepeH Ou1im Oepy.

Kypc "XumMus MPOIECCOB
KU3ZHEICSITEIIbHOCTU" OXBaThIBACT HM3YUCHUE
XAMHUYECKHUX aCIIEKTOB OMOJIOrHYECKUX
nporeccoB B opraHu3max.  CTyaeHTHI
W3y4aroT MOJIEKYJIIPHBIE MEXaHU3MBI
KU3ZHEICSITEIIbHOCTH, XUMUYECKHE TMPOIIECCHI
B KJIETKaX M TKaHAX, B3aMMOJICHCTBHUE

OMOXMMUYECKAX KOMIIOHEHTOB, aJIalTaIlHIO
OpraHu3MoB K OKpyxaromieit cpene. Kypce
TaK)K€ OXBATHIBAET MPUMEHEHHE XUMHUECKUX
METOJIOB B OHMOJIOTHYCCKUX HCCICIOBAHUSIX,
XAMUYECKHE  acleKThl  3a0ojieBaHMI U
MEIUIMHCKYI0 Onoxumuio. Llenpio sBiseTcs
MpEeI0CTaBIICHUE CTyJEHTaM TTYOOKHX
3HAaHUHA 0 XMMHUYCCKHX OCHOBaX JKHU3HU U HX
MPUMEHEHUH B KOHTEKCTe OWOJOTHU |
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.

bazoaphama rcemexuiici / Pykosooumensv npozpammut/ Prog

ramme manager

TaypO6aeBa I'yabxkan YpMmaHTaeBHa, XuUMUs
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

TynaedaeBa bamxan beucoBHa, kanauaar
XUMHUYECKAX HayK, aCCOLIMMPOBAHHBIN
npodeccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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Konnouomuix xumus/ Konnouonan xumusa/ Colloid Chemistry

Oky maxcamul / Yueonas yenv/ Purpose

Komnouarslk  epiTiHALIEpAIH  KYPBUIBIMBIH,
KacHeTTepi MeH MiHe3-KYJIKbIH, COHAal-aK
OJapAbIH FBUIBIM MEH TEXHUKAHBIH OPTYpIi

I/ISYLII/ITB HpI/IHHI/IHBI OpFaHI/IBaI_II/II/I " ABJICHUA
LENIBIO
CBOWCTB u

B KOJUIOMIHBIX  CHCTEMax C
ITIOHUMAaHUs CTPYKTYpBHI,

Study the principles of organization and
phenomena in colloidal systems in order to
understand the structure, properties and behavior of

cajanapbIHa KOJIZIaHBLTYBIH TYCiHY | TIOBe/IEHHsI KOJJIOMIHBIX pacTBOpoB, a Taioke | colloidal solutions, as well as their applications in
MaKCaThIH/Ia KOJUTOMITHIK Ky#enepzeri | X TNpWIOKEHW B pa3nuuHbIX obOnactsx | various fields of science and technology.
YHBIMIACTBIPY OPUHIKATITEP] MCH | HAYKH U TEXHHKH.
KYOBLIBICTapbIH 3€PTTEY.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi Kypea | After successful completion of the course,
aJyumbLiap: odyuaromuecst OyayT: students will be:

1. 3eprrenerin canagarbl OU1IM MEH TYCIHIKTI,
COHBIH IMIIHAE OCHI cajlafarbl €H O3BIK OLIIM
AJIIEMEHTTEPIH KOPCETY;

2.  MekrenTeri XuMHUS  Kypchl  asChIHIA
KOJUIOMATHIK XUMUSHBIH MaHBI3Ibl (paKTiJepiH,
TYKBIPBIMIaMaJIapbIH, MIPUHITAIITEP1 MeH
TEOpUsTIaApbIH TapaTy;

3. KomnouaTelkK xyhenepal ainy >KOHE Ta3apry

ONICTEpIH  KOJJAHa  OTBIPBII  XUMHUSJIBIK
AKCIIEPUMEHT KYPIi3y;
4. @azamap 1IeKkapacblHIa OTETiH OeTTIiK

KYOBLIBICTAp MEH MPOLECTeP/l TUICTI FHUIBIMU-
o/licTeMeiK JeHreie KOpCeTy;

5. Komnmowarelk >kyHenepaiH MOJCKYJIAbIK-
KHHETUKAIIBIK JKOHE PEOJIOTHSUIBIK KacHeTTepiH
TYCIHAIPY;

6. Toxipubenep  Heri3iHAe  KOJUIOMATHIK
KYHeNepaiH KacueTTepiH KopceTy (KOJIOUITHIK
Kyhenepaiy TYPaKTBUIBIFBI JKOHE
KOAryJISIHsICHI);

1. JleMOHCTpUpPOBaTh 3HaHUS M OHUMaHHE
B M3y4aeMol 00JIaCTH, BKIIFOYAsl HJIEMEHTHI
HauOosiee TMEepe/oBbIX 3HAHWA B OITOU
obnacru;

2. TpanciupoBaTh BaxHelmmMe (HakTel,
KOHIICTIIUM,  NPUHOUOBI W TEOPHH
KOJIJIOWJHON XUMHMM B PaMKax IIKOJIbHOTO
Kypca XUMUH,

3. BBINOIHATE XUMHUECKUI HKCIIEPUMEHT C
NPUMEHEHHEM METOJIOB TOJNYYCHUS W
OYHUCTKH KOJUIOUJHBIX CHUCTEM;

4. JIeMOHCTpUPOBAaTh Ha JJOJDKHOM HAy4HO-
METOAMYECKOM ypPOBHE IOBEPXHOCTHBIE
SBIICHUST W TIPOIIECCHI, MPOTEKAMIINEe Ha
rpanuiie as;

5. OOBACHATH MOJIEKYISIPHO-KMHETUYECKUE
U PEOJIOTUYECKHE CBOMCTBA KOJJIOWUIHBIX
CHCTEM;

6. JleMoHCTpHpOBATH
KOJIJIOUAHBIX CHCTEM Ha

CBOMCTBA
OCHOBE

1. Demonstrate knowledge and understanding in
the field of study, including elements of the most
advanced knowledge in the field;

2. translate the essential facts, concepts, principles,
and theories of colloidal chemistry within a high
school chemistry course;

3. Perform a chemical experiment using techniques
for the preparation and purification of colloidal
systems;

4. Demonstrate at the appropriate scientific and
methodological level the surface phenomena and
processes occurring at the phase boundary;

5. Explain the molecular kinetic and rheological
properties of colloidal systems;

6. Demonstrate the properties of colloidal systems
based on experiments (stability and coagulation of
colloidal systems);

7. Systematize knows the classes of colloidal
systems.

8. solve problems of qualitative and quantitative
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7. KonnouareIK xKyHenepain KiacTapbiH Oiiemi.
8. KOJJIOMITBHIK XWMHSHBIH Heri3ri Oemimuaepi
OOMBIHIIIA camaJIbIK J>KOHE CAHJBIK CHIIATTAFbI
ecernTep/i mernry;

HKCIIEPUMEHTOB (YycTOMYUBOCTD u
KOAryJIsilUi0 KOJUIOMIHBIX CUCTEM);

7. Cucremaruzupyer 3HAeT  KJacchbl
KOJUIOUTHBIX CUCTEM.

8. pemarb 3amaud  KauyeCTBEHHOTO U
KOJIMYECTBEHHOT'O XapaKTepa 1O OCHOBHBIM
pazzenaM KOJUIOMIHOM XUMUH,

nature on the main sections of colloid chemistry;

Ilpepexeusummepi / llpepexeuzumot / Prerequisites

JKaJIIIbl XUMUA

| O6mas xumus

| general chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue Kypca/ Course summary

Komnouarelk  kyidenepnin  Taburatbl  MeH
xikrenyl. KommounrTelk skyienepai amy >KoHE
Tazapty omictepi. KoJIOMATHIK KyHenepaiH
MOJIEKYJTaNbIK KHHETUKAIBIK KOHE PEOTIOTHSIIBIK
KAacHeTTepi.

[Mpupoma wu xnaccuduramus KOJUIOUITHBIX
cucreM. [lomyueHne W METOIBl OYHUCTKH
KOJUIOWTHBIX CUCTEM. MounekynsapHo
KMHETUYECKUE U PEOJIOTUYECKHE CBOICTBA
KOJIJIOUIHBIX CUCTEM.

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

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

ramme manager

TayaxkesioB LlIbIHFBIC AlifapFa3uyJibl,
Ne/1aroruka FeUIBIMIAPbIHBIH MarucTpi, eHep.
MyFajIim

I'ybenko Makcum AHApeeBUY, Marucrp
XUMHH

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

OKy makcamuwt / Yueonan yenv/ Purpose

JUCTEpCTl JKyHenepaeri KypbUIbIM, KacHETTep

OCBOCHUEC OCHOBHBIX KOHHCHI_[I/Iﬁ W SIBICHHI

mastering the basic concepts and phenomena of

MEH e3apa QpeKeTTecyjep Typalbl OUTIMII | JUCTIEPCHOM XUMHU c uensto | disperse chemistry in order to improve knowledge
KETUIIIpy, COHAai-aK oJiapJbl FHUIBIM MEH | yCOBEPIICHCTBOBAaHMs 3HAHUK O CTpykType, | Of the structure, properties and interactions in
TEXHOJIOTUSHBIH dPTYPJIi cajajapblHIa KOJJAaHy | CBOHCTBAax u B3aUMO/ICHCTBUSIX B | disperse systems, as well as their application in
MakcaThIHIa [WCIEPCTI XMMHSHBIH HEri3ri | JUCIIEPCHBIX — CHCTeMax, a Takke wux | various spheres of science and technology
TYKBIpBIMIAMAIAphl ~ MEH  KYOBUIBICTAPBIH | MPUMECHEHUSI B PA3UYHBIX cepax HAyKH U
TEPEHJICTINl UTepy TEXHOJIOTHH

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl carTi askraranHan keiiin 0Oiiim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
1. bemmekrepain enmemaepid, onapabiH | 1. OOBsICHATH cTpyKTypHBIe ocobenHocTn | 1 Explain the structural features of dispersed
OINIHIH ~ JKOHE ©3apa  OpeKeTTeCyiH Koca | JUCHEepPCHBIX CHCTeM, BKJIrouas pasmepsl | Systems, including particle size, shape, and

aFaH/ia, TUCHEPCTI KyHenepliH KYpbUIbIMIIBIK
epeKUIeNiKTepiH TYCIHAIPIHI3.

2. OpTypai TEXHOJOTHSUIBIK  MOceJesep/il
HIenIyzie, MbIcajbl, MaTepHaap MeH eHiMaepal
OHJIIpYZie JUCHEepPCTI >KyHenepAiH Kacuerrepi
Typaibl OUTIM/II KOJIJIaHy.

3. Jucmepcti KyHenepaiH XUMHUSIBIK JKOHE
(bu3MKaNIbIK KacueTTepiHe KYPBUIBIMHBIH dCepiH
Tanay.

4. benmexkTep apachlHIaFbl ©3apa dpEeKeTTecy/ i
KOHE OJIapJIbIH IUCIEPCTI KYHenepIiH >Kajlbl
KaCHUETTepiHe 9CepiH TYCIHAIPIHI3.

5. DOkoJorusgd MEH MeguIlMHara KaThICTHI
MocesieNiepli MIenly YIIiH AUCHEepPCTi Kyienep
TypaJibl OUTIMITI KOJIZIaHy.

6. Jlucmepcti Marepuaniapabl Kacay MeH
naliiaany/IbIH JKaHa TOCUIIEPIH d31piey

qacTull, uX popMy 1 B3auUMOJICHCTBUSI.

2. llpumeHsATp 3HaHMS O  CBOMCTBax
JUCIIEPCHBIX CHUCTEM B PEIICHUHU PA3IMYHBIX
TEXHOJIOTUYECKUX  3aJad, Hampumep, B
IIPOU3BOJICTBE MAaTEPUAIOB U MTPOTYKTOB.

3. AHanu3upoBaTh BIMSHHME CTPYKTYpbl Ha

XUMHUeCcKHe U (u3MuecKue  CBOICTBa
JIACTIEPCHBIX CUCTEM.
4. OOBSICHATH, B3aUMOJCUCTBUS  MEXKIY

YaCTHIIAMHU U UX BIHUSHHE Ha OOIIMe CBOMCTBA
JUCTIEPCHBIX CHCTEM.

5. IlpumeHsaTh 3HaHHUS O JUCIEPCHBIX
CUCTEMax JUJIsl perieHust mpooieM, CBI3aHHBIX
C DKOJIOTUEH U MEIUIIUHOM.

6. Pa3zpabGarbiBaTh HOBBIE TOAXOABI K
CO3JJaHUI0O M HCIOJb30BAHUIO JUCIIEPCHBIX

MaTepHaJIOB

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. XKana eHiMJIep MEH IPOIIECTEP/Ii JKacay YIIiH

7. HpI/IMCHHTB AUCIICPCHBIC CHUCTEMbBI B

HAHOTCXHOJIOTHS ~ CHSKTHI ~ WHHOBAIMSUIBIK | HHHOBAIIMOHHBIX TEXHOJIOTHSX, TaKHX Kak
TEXHOJIOTHsIapaa JMCTIePCTI KyHenepai | HAHOTEXHOJIOTHH, [T CO3JMaHHs  HOBBIX
KOJIJIAHBIHBI3. HOPOJYKTOB U TPOIIECCOB.
Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

KaJIIIbl XUMUS | O6mas xumus | general chemistry

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary
"INucmeperi  kyienep  xumusicel"  kypewl | Kype  "Xumwst  gucnepcHbix  cuctem" | The course "Chemistry of Dispersed Systems”
JMCIEPCTI XUMHSHBIH HETi3ri YFBIMAApbl MEH | BKIo4aeT B ce0s wu3ydeHue ocHoBHbIX | Includes the study of basic concepts and

3epTreyl KaMTH/IbI.
JUCTICPCTI KyHenepIiH
EPeKIICIIKTEPIMEH,  OJIApbI
cunarray onicTepiMeH, KYPBUIBIMHBIH
MaTepualiapAblH ~ KacHeTTepiHe  acepiMeH
TaHbicanbl. Kypc COHBIMEH Karap IUCHepCTi
KYHesepai opTypili cajanap/ia, COHbIH I1LIiHAE
MaTepuaiiap OHIIPICIHIAE, METUIIMHAIA >KOHE
KOpILIaraH oOpTaHbl KOpFayJda KOJJIaHYbIH
TEXHOJIOTUSUIBIK ~ ACTEKTUIEpPIH KapacThIPajbl.
Kazipri 3amMaHfbl TEXHOJOTHSJIAD MEH FbUIBIMU
3epTTeyNepAe JUCIEpPCTi JKyHelep Typajbl
oimimai KOJIIaHYyIbIH MIPAKTUKAJIBIK
acrmeKTUIepiHe Ha3ap ayaapbuIajibl.

KYOBLIBICTApbIH
Crynenrrep
KYPBUTBIM/IBIK

KOHIEMUMWN U SBICHUUA TUCIEPCHOU XUMHH.
CryneHTsl 03HAaKaMJIMBAIOTCS c
CTPYKTYPHBIMH OCOOCHHOCTSIMU JIHUCIIEPCHBIX
CHUCTEM, METOJaMU HUX XapaKTepU3allNH,
BIUSTHUEM CTPYKTYPBI Ha CBOMCTBa
marepuaioB. Kypc Takxke 3arparuBaet
TEXHOJIOTUYECKUE  ACMEKThl  MPUMEHEHUS
JUCTIEPCHBIX CHCTEM B PA3JIMYHBIX OOJACTSX,
BKJTIOYas MIPOU3BOJICTBO MaTepHaloB,
NMPUMEHEHHE B  MEIUIIMHE U  OXpaHe
oKpyxaromied cpeapl. OCHOBHOE BHUMaHUE
yACNIeTCs MPaKTUYECKUM acreKkTaM
NPUMEHEHUsS]  3HaHUM O  JIUCIIEPCHBIX
CHUCTEMax B COBPEMEHHBIX TEXHOJIOTHSIX U
Hay4HbIX MCCIIEIOBAHUSX.

phenomena of dispersed chemistry. Students are
introduced to the structural features of disperse
systems, methods of their characterization, and the
influence of structure on the properties of
materials. The course also covers technological
aspects of the application of disperse systems in
various fields, including materials production,
medical and environmental applications. The main
focus is on practical aspects of applying knowledge
of disperse systems in modern technologies and
scientific research.

bazoaphama rcemexuiici / Pykosooumenwv npozpammut/ Prog

ramme manager

TayaxkeJsioB HIbIHFBIC Aiinapra3uyJbl,
neJaroruka FbUIBIMAAPBIHBIH MAarucTpi, ©Hep.
MYFaim

I'yoenko Makcum AHapeeBHY,
XUMHUHU

MarucTp

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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