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ACTAHA XAJIBIKAPAJIBIK ’;;}:‘g& ATIONAL ME)KﬂYHAPOI[HbIFI
YHUBEPCUTETI N0 UNIVERSITY YHUBEPCUTET ACTAHA
Ilon AK. AKaaeMHusIbI
HMuxn 2 ATaysl Kype . o K IIpepexBu3UTTEP IMocTpexkBU3UTTEP
KOJIbI Mep3imM KpeauTTep
Komnprotepitik XuMust 3 | 3.0 AKIapaTTHIK-KOMMYHHUKAIASIIBIK
TEXHOJIOTHSIIAP; 3ar SUIBICHL:
KH 3248 OprasuKaiblK XUMus 1; 4P ’
KBaHTTBIK XUMMHS;
BI1 OpraHuKaIbIK XUMAS 2;
Du3HKaIBIK XUMHUS,
3aT KypBUIBICHI 3 1 3.0 XVMUSHBIH TCOPUSIIBIK HET1311epi; .
ZK 3251 K¥p H p K ACPL; Kociou kp13meT
Kpucrannoxumus
KH 3247 KoopauHanusiibik XuMus 3 2 5.0 XI/IuMMﬂHLIH TEOPHUSUIBIK HETi3aepi; Koci6u Kbraver
EI Beilopranukanbik Xumusi 2
Kri 3247 Kpucrannoxumus 3 2 5.0 XUMUSTHBIH TEOPHSIIBIK HET1311epi; 3at KypHUIBICH!
DusuKanbIK XUMHUS
DP 3333 JlapbIHABUIBIK ICUXOJIOTHSCHI 3 1 4.0 Ilenaroruka; Ilcuxomorus IegarorukaablK/ TMILIOMAJIIBI iC-TOXKIpUOE
Bell ZhEPP JKac epekImiik KoHe MeIaroruKaiblk 3 1 4.0 Tlenaroruka; . .
Ilegarorukaabik/ TUIIOMAJIIBI iC-TOXKIpUOE
3334 TICUXOJIOTUSCHI Tlcuxonorus
TKH Tabury KOCBUIBICTAP XUMHUSICHI 4 1 5.0 OpraHuKablK XUuMus 2, .
Koacibu xp13mer
Bell 4344 buoxumus
RHRK Paguanusibik XUMUs KOHE 4 1 5.0 . . .
L XUMUSHBIH TEOPUSIIBIK HET13/1epl Kocibu xp13mer
4344 PpaaMalMsIIbIK Kayinci3aik
KH 4343 KBaHTTBHIK XUMHS 4 1 5.0 XHUMMUSIHBIH, Tc?opmm)m HeTi3/epi; 34T KyPEUIBICH
KoMmnproTepitik XuMus
Bell ”
HOESH XUMHSIaH OJTUMIINA/IAJIBIK €CETITED 4 1 5.0 OcHOpraHUKANBIK XHMUS, CalaiblK KoHE . .
XUMHUSTHBI OKBITY 9JlicTeMect
4348 LIbIFapy CaHJIbIK TaJIay
Ic-opekerreri 3eprre 4 1 5.0 IlemarorukanpIK-IICHX OJIOTHSIIIBI ic-
P prIcy Ilepgaroruka; Z[. K K
1AZ 4333 ToXipuoe;
Ilcuxonorus . .
[legaroruKasbIK/ TUIUIOMAIIIBL ic-TOXKIpHUOe
Bell Binim Gepyneri 3epTrey koHe Ilenaroruxka;
BBZMTA | monimerrepai Tanga icrepi Mexrenreri IICUXOJIOTUSLJIBI . .
SMMeTICpA Aay ofieTep ekrernre . VC 0710 * [legarorukambIk/ TUTUIOMAIIBL iC-TOXKIpUOE
4334 3KCIIEPUMEHTTIK JKYMBICTBI YIUBIMIACTBIPY;

ITcuxomorus
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Ko Ak. |AxkageMuUYecKHe
Huxa A Haspanue Kypc ! IIpepexkBH3UTHI IlocTpeKkBH3UTHI
JUCHHUILTHHBI nepuoj KPeIUuThI
KomnbroTepHast xuMus 3 1 3.0 WHdopMannoHHO-KOMMYHHKAIIOHHBIE TEXHOJIOTHH;
KH 3248 Opranuueckast xumus 1; CtpoeHue BellecTBa;
5 Opranuueckasi Xumus 2; KBanroBas xumus;
A duznyeckas XUMusi;
CTpoeHue BelecTBa 3 1 3.0 TeopeTruecKkue OCHOBBI XUMUU;
SV 3251 P B p ’ [TpodeccronanpHas A€ TEIBHOCTH,
Kpucrammoxumus
KoopauHanmmoHHas XMMHS 3 2 5.0 TeopeTnueckrue 0OCHOBBI XMMHH;
KH 3247 PAHATL p [TpodeccronanpHas AesSTEIBHOCTH,
BJ1 Heopranuueckas xumus 2
. Kpucrannoxumus 3 2 5.0 TeopeTnuecknue OCHOBBI XMMHU;
Kri 3247 CrpoeHue BeliecTBa
dm3ryeckass XUMUs
I10 VPP 3334 Bo3pacTHas u negaroruyeckas 3 1 4.0 Ilemarornka; [lemarormueckas/mpe AIUILIIOMHAS
[ICHXOJIOTUS IIcuxomorus MPaKTHKA
PO 3333 [Icuxonorus onapeHHoCTH 3 1 4.0 [lenaroruka; [emaroruueckast/mpeaTUILIIOMHAs
[Tcuxonorus MPaKTUKA
11 XUMUS TPUPOIHBIX 4 1 5.0 Opranuueckast XuMus 2
A HPS 4344 PHDOZL p ’ [IpodeccuoHanbHas AeITETbHOCTD
COEJIMHEHUH buoxumus
PaguanonHast XUMHS U 4 1 5.0
RHRB 4344 TeopeTnueckrue OCHOBbI XUMUU [IpodeccuonanbpHas AeATEIBHOCTD
paauanoHHasi 6€30MacHOCTh
11 KBaHTOBast XUMUS 4 1 5.0 TeopeTnueckrue 0OCHOBBI XMMHH;
A KH 4343 p CrpoeHue BeliecTBa
dm3yeckas XUMUs
Permenre oMMIIMaaHBIX 3agad 4 1 5.0 Teoperndeckre OCHOBEI XMMHH, HCOPraHUICCKAS XUMHS,
ROZPH 4348 A A P N p M MeTtouka npenoaaBaHusi XUMUU
[10 XUMHH Ka4eCTBCHHBIM M KOJIMYCCTBECHHEIN aHAIN3
I 4 1 5.0 [lenaroruka; IIcuxonoro-nexparoruueckas
. Ilcuxomorus MPaKTHKa;
ID 4333  |MccnenoBaHus B IEHUCTBHU P i
[egarormaeckas/mpeaUILIIOM Hast
TpaKkTUKa
MIADO 4334 [Metoas! HcCIIE4OBAHNN U 4 1 5.0 Ilegaroruka; ITenarornueckas/mpeIUIIOMHAs
aHaJIM3a JaHHBIX B IIcuxonorus; MPaKTUKA
00pa3oBaHNH OpraHu3anus OMbITHO-IKCIIEPUMEHTAILHON pa0OTHI B IITKOJIC




ACTAHA XAJIBIKAPAJIBIK ;‘,3}:‘;?& ATIONAL MEXJTYHAPOIHbIN
YHUBEPCHUTETI VAU UNIVERSITY YHUBEPCUTET ACTAHA
Cycle| Subject code Name Year |Ac. period Az?;i;ir:;lc Pre-requisitions Post-requisitions
BS Computer Chemistry 3 1 3.0 Information-communication technologies
Organic chemistry 1 Substance structure
CC 3248 Organic chemistry 2 Quantum chemistry
Physical chemistry
SS 3251  |Structure of matter 3 ! 3 Fundamentals of Qhemlstry Professional activity
Crystal chemistry
BS CC 3247 Coordination chemistry 3 2 5.0 Theoretical foundations 'of Chemistry, Inorganic Professional activity
Chemistry 2
CC 3247 Crystal chemistry 3 2 5.0 Fundameptals of Chemlstry Substance structure
Physical chemistry
AS Developmental and educational 3 1 4.0 Pedagogy Pedagogical / predegree training
DAEP 3334
psychology Psychology
POG 3333 Psychology of giftedness 3 ! 4.0 Pedagogy Pedagogical / predegree training
Psychology
AS CONC 4344 Chemistry of natural compounds 4 1 5.0 Orgar}lc cheqnstry 2, Professional activity
Biochemistry
RCARS 4344 [Radiation chemistry and radiation safety 4 1 5.0 Fundamentals of Chemistry Professional activity
AS QC 4343 Quantum Chemistry 4 1 5.0 Fundameptals of Chemlstry Substance structure
Physical chemistry
AS SOOTIC 4348|Solution of olympiad tasks in chemistry 4 ! >0 fnorganic ChemlStry;;l:g]l ;‘;ztlve and quantitative methods of teaching chemistry.
AS Action Research 4 1 5.0 Pedagogy Psychological and pedagogical practice
AR 4333 ) e
Psychology Pedagogical / predegree training
MORADAIE Metho@s of research and data analysis in 4 1 5.0 Psychology Pedagogical / predegree training
4334 education Pedagogy
Organization of experimental work in the school
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KomnbrortepJiik xumus
KomnsbioTepHasi xumus
Computer Chemistry

KypeTbIn MaKcaThl: XUMHUSIa KOMIBIOTEPIIK TEXHOJIOTHSUIAPABI KOJIJaHYIbIH HEri3ri OaFbITTapblH YHpeHY
Oonpein Tabpmanel. Kypce skeke TakpIpeITapIsl €3 OeTiHIe YHPeHYAi, KOMIBIOTEPIIK XUMHUSMEH JKOHE KBAHTTHIK
XUMUSIIBIK €CeNTeyIepMeH OalTaHbICTHI FRUTBIME 9eOneTTepai Tanaayasl KaMTuasl. Ecenrrep i menry 3epTreneTin
MaTepHAIIBIH OCKITUTYyiH KaMTaMachl3 €Te/i.

«KoMmproTepilik ~ XUMHs» TOHIHIH ~ MIHACTTEpPl  CTYACHTTEPAI KOMIBIOTCPNIK  XHMHSHBIH  HETi3Tri
MYMKIHIIKTEpIMEH, XHMISUIBIK €CeNTey »JKOHE KOMIIBIOTEPIK MOJenbaey OargapramaiapbIMeH, COHpaii-aK
XUMUSUIBIK MOJIIMETTEp 0a3achIMEH TaHBICTHIPY OOJIBIN TaObLIa IbI.

KypcTtsel oKy HOTHIKECiHAE OiniM amymibl:

- aTOM KYPBUIBIMBIHBIH jKOHE XUMHUSUIBIK OaliTaHBICTHIH Taii1a 00y TeOpHsIapbIH CUIATTaNIbI;

- KBaHTTBIK-XUMHUSIJIBIK €CETITEY 9JIICTEPiH JKOHE aJbIHFaH HOTIKENEPAl OHACH 1]

- KOCBUIBICTHIH (PHM3UKAJBIK JXKOHE XHMHSUIBIK KACHETTEPiHIH KOCBUIBIC KYPBUIBIMBIHAH ©3apa OaiaHbIChI
TypaJIbl TYCIHIKTEpi TYCIHIIpei;

- XUMHSUIBIK PeaKIUsTHBIH TePMOANHAMHUKACKHIH XKOHE OTIEIN KYWIep Al TyCiHaipeni;

- TCOPHSIIBIK €CeNTeyliep >KOCIapblH KYpaiIpl JKOHE AJBIHFAH HOTIDKEJEp HeTi3iHIe KOCHUIBICTAPIbIH
KacHETTEPiH OOIDKANIBL.

- 3aMaHayd KOMIIBIOTEPJIIK TEXHOJOTHSUIAPABIH MYMKIHIIKTEpIH »KOHE XHMUSUIBIK TEXHOJIOTHSIaFbl
KoJ1aHOaIIbl OaFjapamaiap nakeTTepi KoJiAaHy cajajapblH TYCIHIIpeai;

- KypAeTmi ecemTeyiep OIKypridyre, OOBEKTUIEpPII  BH3yaIM3allMsUIayJbl JKCHUIACTYre  apHaJFaH
MaMaH/IaHJbIPBUIFaH OarnapaaManapblH akeTTepine rpaduKkaibik Kypy pexkKUMIHIE )KYMBIC iCTeH;

- MaMaHIaHIBIPBUIFAH OaFaapIaManapIblH MaKSTTEPIHIC MOACTBICY PEKUMIHIC KYMBIC ICTCH/II;

- KOCi0M KBI3METTE JKEJIIIK KOMIBIOTEPIIIK TEXHOJIOTUSIAPAbI KOJITaHaIbI.

Hear kypca: «KommbroTepHas XuMus» ABISETCA HM3YYEHHE OCHOBHBIX HANpaBICHUH IPUMEHEHUS
KOMIIBIOTEPHBIX TeXHOoJOruil B xumuu. Kypc npeamnonaraer caMOCTOATENbHOE M3Y4EHUE OTIEIBHBIX TEM, aHAIU3
HAay4YHOH JIUTEpaTypsl, CBA3aHHON C KOMIBIOTEPHON XUMHEH U KBAHTOBO-XMMHUYECKMMH pacdyeTamu. Pemrenne 3agau
obecrieuynBaeT 3aKperIeHNe H3y4aeMoro MaTeprana.

3agaun yueOHOM aucrmIumHbl « KOMObIOTEpHas XUMUS» COCTOST B O3HAKOMJICHHH CTYJCHTOB C OCHOBHBIMH
BO3MOXHOCTSIMU KOMIIBIOTEPHOM XHMMHUHM, @POrpaMMaMy JUIsl XUMMYECKHX pPAacue€TOB U  KOMIIBIOTEPHOIO
MO/ICJIMPOBAHUS, @ TAK)KE C XUMHUUECKUMH 0a3aMu JJaHHbIX.

B pe3yabTate u3yuyenus Kypca odydawmmiica Oyaer:

- ONMCHIBATh TEOPUHU 00pPa30BAHUS AaTOMHOM CTPYKTYPHI M XUMUYIECKHUX CBS3EH;

- XapaKTepu30BaTh METO/Ibl KBAHTOBO-XMMHUECKHX BBIYMCIICHUH U 00pabaThiBaeT MOJIyYEHHBIE PE3YIIbTAThI;

- OOBSICHATH TIOHATHS O B3aMMOCBS3M (DU3UUECKMX U XUMHYECKUX CBOICTB COCJUHEHHS CO CTPYKTypOu
COEJMHEHUS;

- OOBSCHATH TEPMOJMHAMHKY XUMUYECKHX PEAKIUI U EPEeX0IHbIE COCTOSHNS;

- COCTaBJIAITh IJIaH TEOPETHUYECKHX PACUETOB U MPOTHOZUPYET CBOWCTBA COCAUHEHUI HA OCHOBE MOITY4YEHHBIX
pE3yIbTATOB.

- OOBSICHATH BO3MOXKHOCTH COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH M 00JacTH NPUMEHEHHS NaKeTOB
IIPUKIJIAJHBIX [IPOTPaMM B XUMUYECKOU TEXHOJIOTUH;

- paborath B pexuMe TIpapHUUYecKoro IOCTPOCHHS B CIEHHAIM3UPOBAHHBIX IaKETax MNpPOTPaMM,
MpeHa3HAYeHHBIX JUISI IPOBEACHUS CIOXKHBIX PACUETOB, 00JIErUYeHHsI BU3yalIn3aIlii 00BEKTOB;

- paboTaTh B peKUMe MOJICTUPOBAHNS B CHIEIIMATM3UPOBAHHBIX MTAKETaX MPOTPaMM.

- ICTOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH B MPO(PECCHOHAIBHON AEATEIBHOCTH.

The aim of the course: The purpose of the discipline «Computer Chemistry» is to study the main directions of
application of computer technologies in chemistry. The course involves independent study of individual topics,
analysis of scientific literature related to computer chemistry and quantum chemical calculations. Problem solving
provides consolidation of the studied material.

The tasks of the Computer Chemistry discipline are to familiarize students with the basic capabilities of
computer chemistry, programs for chemical calculations and computer modeling, and chemical databases.

As a result of studying the course, the student will:

- describes the theories of atomic structure and chemical bonding formation;

- characterizes the methods of quantum chemical calculations and processes the obtained results;

- explains the concepts of the relationship the physical and chemical properties of a compound and the
structure of a compound;
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- explains the thermodynamics of chemical reactions and transition states;

- plan theoretical calculations and predict the properties of compounds based on the results.

- explains the capabilities of modern computer technology and application areas of application software
packages in chemical technologys;

- works in graphical construction mode in specialized software packages designed to perform complex
calculations, facilitate visualization of objects;

- works in modeling mode in specialized software packages.

- uses network computer technologies in professional activity.

3aT KYpBLIBICHI
CTpoenne BeuecTsa
Structure of matter

KypceThin MaKeaThl: 3aTTapIblH KYPBUIBICE MEH KaCHETTepl Typajbl OLTiM HETi3/IepiH KaNbIITaCThIPy

KypeTbl oKy HOTHIKECiHIe 0iiM amymibl:

- KBaHTTHIK MEXaHUKAHBIH 0a3aJIbIK epexelepi ®oHe oJapAbl TYCIHAIPY YIIIH KaXKeTTi HeTi3Ti MaTeMaTHKAJIBIK
epexenepmi oiry;

- MOJIEKYJIaJIApIBIH CHMMETPHS TEOPHSACHIHBIH HETI3T1 epexenepin Oiy;

- Kazipri TEOpHsUIBIK XHMHS TYPFBICBIHAH 3aTThIH KYPBUIBIMBI MEH KAaCHETTEpiH cHUMaTTayja OimimaepiH
KOpCeTy;

- 3aTTap/AblH KaCHETTEpiH, OJaplblH OHEPreTHKAJbIK CHIIATTaMajapbl MEH KYPBUIBIMBIH CHIATTay
caJlaChIHAFbI MPAaKTHKAJIBIK €CENTEP/Il LISy YIIIH TEOPUSUIBIK OLTIMI KOJIAaHYy.

- OPTYPJIi XUMHSIIBIK TIPOIIECTEP/Il 3ePTTEY IC CICKTPOCKOMHUSIIBIK dMICTEPAl KoqaHa Oty 1i yipeHei;

- XUMHUSUIBIK, OOJIIIEKTEp KYPBUIBIMBIHBIH HETi3rl MPUHIUITEPIH, KOCBUIBICTAPIBIH XUMUSIIBIK, 3JIEKTPOH/IBIK
JKOHE KEHICTIKTIK KYPBUIBIMBIHBIH SPTYPJIi acTIeKTLIEpi apackiHIaFrsl OalIaHbICTH AHBIKTAY)

- 3aTTapAblH KaCHETTEPiH ONapIblH KYPBUIBIMBIMEH OaillaHBICTBIPYIBI YHpEHY, COHIOal-aK OCHI KapbIM-
KaThIHAC HETi31H/Ie 3aTTapIbIH KYPBUTBIMBI TYpalbl Oenriii 0ip 6omkammap sxacait Oiry

eab kypca: chopMupOBAaTH OCHOBHI 3HAHWI O CTPOSHUH M CBOHCTBAX BEIIECCTB.

B pesyabrare uzyueHust Kypca odyyaromuiicsi 0yaer:

- 3HaTb OCHOBHBLIX ITPaBUJI KBAaHTOBOM MEXaHHUKHU M OCHOBHBIX MaTeMaTHYECKHX mpaBull, HGO6XOI[I/IMI>IX JUIL UX
HHTEpIpPETAIIH;

- 3HaTb OCHOBHBLIC ITpaBujia TCOPUU CUMMETPHUU MOJIEKYJT;

- YMETb IPOAECMOHCTPUPOBATH 3HAHHUA B OIMCAHUM CTPOEHUS M CBOWCTB BEUIECTB C TOYKHU 3pPEHUS
COBPEMEHHOM TEOPETUYECKOW XMMUH;

- TNPUMEHUTHh TEOPETHYECKHX 3HAHMUN MAJIS pEIIeHUs NPaKkTHYECKHX 3ahad B O0JACTH ONMHCaHWA CBOMCTB
BEIIECTB, UX JHEPreTUYECKUX XapaKTEPUCTHK U CTPYKTYPHI;

- YMETb UCIOJIb30BaTh CIEKTPOCKOMUUYECKUE METOIbI IPU HCCIIEJOBAHUH PA3IMYHBIX XUMHUUECKUX MPOLIECCOB;

- BBIABJIATh OCHOBHBIE IPUHIMIBI CTPOEHHS XHMHYECKHX YaCTHUI], B3aUMOCBA3b MEXIy pPAa3IMYHBIMU
ACIEeKTaMU XUMHUYECKOTO, SJIEKTPOHHOTO U MMPOCTPAHCTBEHHOI'O CTPOECHUS COEANHEHH;

- YMETb CBS3bIBAaTh CBOICTBA IPEAMETOB C MX CTPYKTYpOH, a TakKe yMETb Ha OCHOBE HTOH CBA3M AENaTh
OTIpeieNIeHHBIE TIPEATIONIOKEHNS O CTPOCHUH NIPEIMETOB;

The aim of the course: is to form the basis of knowledge about the structure and properties of substances.

As a result of studying the course, the student will:

- know the basic rules of quantum mechanics and the basic mathematical rules necessary for their
interpretation;

- know the basic rules of the theory of molecular symmetry;

- be able to demonstrate knowledge in describing the structure and properties of substances from the point of
view of modern theoretical chemistry;

- apply theoretical knowledge to solve practical problems in the field of describing the properties of
substances, their energy characteristics and structure;

- be able to use spectroscopic methods in the study of various chemical processes;

- identify the basic principles of the structure of chemical particles, the relationship between various aspects of
the chemical, electronic and spatial structure of compounds;

- be able to connect the properties of objects with their structure, and also be able to make certain assumptions
about the structure of objects based on this connection;
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KoopannanmsisIk Xumust
Koopannanmnonnasi xumus
Coodination chemistry

Kyperbin makcaTbl: CTyneHTTEpAE KOOPAWHALMSIBIK XMMHSHBIH HETIi3Ti Karuaayapbl, KOOPIHHALMSIBIK
KOCBUIBICTAPBIHBIH KYPBUIBIMBI MEH KaCHETTepi Typaibl KYHemi OLTiMIi KaJbITacTEIPy.

Kypctsl oKy HOTHIKeciHAe OiniM amymibl:

- KOOPAMHAISUIBIK XAMHASHBIH HET13T1 Y¥bIMIApbIH Oiesi;

- KOOPJMHAIMSUIIBIK KOCBUTBICTAPBIHBIH KYPBUIBIC TEOPHSIIAPBIH TYCIHE];

- KOOPAMHALMSIIBIK KOCBUIBICTAPJBIH op TYPJl KJIAaCTapblHBIH HOMEHKIIATypachl, TYPaKTBUIBIFBl JKOHE
M30MEPUSCHI KAl TYCIHIKTEpre ue 00JIaibl;

- aHAJMTHKAJIBIK XUMHUsAa KOOPAMHALMSUIBIK KOCHIIBICTAPIBI KOJaHa Oliesi.

Heanr kypca: QopMmMHpoBaHHE Y CTYISHTOB CHCTEMaTH3MPOBAaHHBIX 3HAaHMH O 0a30BBIX MOJOXKEHUAIX
KOOPAMHALIMOHHOM XMMHH, CTPOEHUH U CBOMCTBAaX KOOPAMHAILIMOHHBIX COCIMHEHHI.

B pesyabrare uzyyeHust Kypca odyuyaromuiicsi 0yaer:

- 3HaTh OCHOBHBIE NOHATHS KOOPAUHALIIOHHON XUMHUH;

- IOHMMATh TEOPHH CTPOCHUS KOOPIUHALMOHHBIX COEIUHEHHI;

- UMETh TPEACTABICHUE O HOMEHKIATYpe, YCTOWYMBOCTH M U30MEPHH Pa3HBIX KIACCOB KOOPAMHAIMOHHBIX
COCIUHCHUM;

-YMCTb NPUMEHATH KOOPANHAIITMOHHBIC COCANHCHUA B aHAJIUTHYECKOU XMMHMH.

The aim of the course is to form students' systematic knowledge about the basic principles of coordination
chemistry, the structure and properties of coordination compounds.

As a result of studying the course, the student will:

- know the basic concepts of coordination chemistry;

- understand the theory of the structure of coordination compounds;

- have an idea of the nomenclature, stability and isomerism of different classes of coordination compounds;

- be able to apply coordination compounds in analytical chemistry

Kpucranioxumus
Kpucranioxumus
Crystal chemistry

KypeTbin MakcaThl: KpHCTaJJapAblH KYPbUIBIMBI MEH OJIapJblH XUMHSJIBIK Kypambl, COHJal-aK opTypdi
(usMKanbIK, GU3NKa-XUMUSIIBIK )KOHE TEOMETPHSIIBIK KACUETTEeP] apachlHAarbl 03apa OailIaHbICTHI OPHATY.

KypeTbl oKy HoTHIKECiHIEe Oi1iM amylIbl:

- KpUCTaIIapIbIH KYPBUIBIMBI MCH KaCHETTEPiHIH HET13T1 MPUHIUIITEPiH TYCIHY;

- KPUCTAJ/IBIH KEHICTIKTIK KYPBUIBIMBIH )KOHE OHBIH CHMMETPHSCHIH aHBIKTail airy;

- KPHCTAIABIK KYPBUIBIMIAPIBIH SPTYPIi TYPJIEPIMEH TaHbBICY KOHE OJapibl SPTYpIi KJIacTarbl 3aTTap YIUiH
aHBIKTal any;

- KPUCTaJI KYPBUIBIMBI, OHBIH KacCHETTepi MEH MaTepuaiiapblH (yHKIMOHAIBIK apachiHIaFbl OaiiIaHbICTHI
TYCiHYy, oCipece OJapiblH bUIy JKOHE 3JCKTPOHIbl OTKI3TIMITIKKE, ONTHUKAIBIK KACHETTEPI MEH MEXaHUKAJIbIK
cHUIMaTTamMajapblHa KaThICThI;

- KpHCTaJJIapAblH KacHeTTEpiH OJIapAblH KYPBUIBIMBIHBIH HeMece Kypamjac OeJiKTepiHiH e3repyiHe
OaiinaHpIcThl Oaranail Oiry xkoHe Ooinkay;

- FBUIBIM MEH TeXHHMKaHBIH OpPTYpJi cajajapblHlla, COHBIH ILIIHJEC HaHOTEXHOJIOTHsa, (apMalleBTHKAIBIK
JKOHE XMMHS OHEpKaciOiHie, MarepualTaHyAa XoHe Oacka lla KenTereH cajajapia KPHCTAJUILABIK XUMHUSHBIH
MaHBI3/(bUIBIFBl MEH MaHBI3bIH TYCIHY.

Hean Kypca: ycTaHOBIEHUE B3aUMHOM CBSI3U MEXIY CTPYKTYPOH KPUCTAJIOB U UX XMMUYECKUM COCTaBOM, a
TaKOKEe PasIMUYHBIMU QU3NUECKUMH, GU3UKO-XUMUYECKUMH 1 T€OMETPUUECKHMH CBOWCTBAMH.

B pesynbTrate n3yuenns Kypca od0ydawommiicsa Oyaer:

- IOHUMAaTb OCHOBHBIC ITPUHIUIIBI CTPOCHUA U CBOMCTB KPHUCTAJIIIOB;

- YMETH ONPEAEIIATE IIPOCTPAHCTBEHHYIO CTPYKTYPY KPHUCTAIIA U €TO0 CHMMETPHIO;

- OBITH 3HAKOMBIM C Pa3JIMYHBIMH TUIIAMH KPUCTANIUMYCCKUX CTPYKTYP U YMETH ONPEACIATE UX I PA3HBIX
KJ1aCCOB BELIECTB;
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- TIOHMMaTh CBSI3b MEXIY CTPYKTYPOH KpHCTaja, €ro CBOMCTBAMHM M (PyHKIHMOHAJIBHOCTHIO MaTepUalOB,
0COOCHHO B OTHOIIEHHU MX TEPMHUYECKOH M 3JIEKTPOHHOH MPOBOANMOCTH, ONTHYECKHX CBOMCTB M MEXaHHYECKUX
XapaKTEePUCTHK;

- YMETh OLICHMBATh M MPOTHO3MPOBATh CBOMCTBA KPHCTAJUIOB B 3aBHCUMOCTH OT M3MEHEHHH B MX CTPYKType
WJIM KOMITOHEHTaX;

- TOHMMAaTh BAXHOCTh W 3HAYMMOCTh KPHUCTAIIOXMMHH B Pa3MYHBIX OONACTIX HAyKH W TEXHOJOTHH,
BKJIFOYasi HAHOTEXHOJIOTUH, (hapMaleBTHIECKYI0 ¥ XMMHUYECKYIO IPOMBIIIIEHHOCTh, MaTEPHAIIOBEICHAEC U MHOTHE

IpyTHe.

The aim of the course: establishing the mutual relationship between the structure of crystals and their
chemical composition, as well as various physical, physicochemical and geometrical properties.

As a result of studying the course, the student will: form ability to:

- understand the basic principles of crystal structure and properties;

- be able to determine the spatial structure of a crystal and its symmetry;

- be familiar with different types of crystal structures and be able to identify them for different classes of
substances;

- understand the relationship between crystal structure, properties and functionality of materials, especially
with respect to their thermal and electronic conductivity, optical properties and mechanical properties;

- be able to evaluate and predict the properties of crystals in response to changes in their structure or
components;

- understand the importance and significance of crystallochemistry in various fields of science and technology,
including nanotechnology, pharmaceutical and chemical industries, materials science, and many others.

7Kac epekuijiik sJoHe NeJaroruKaabIK ICHUX0JO0THSIChI
Bo3spacTHas 1 megarormyeckasi HCMX0JIOTHsI
Ageandeducationalpsychology

Kyperbin makcatsl: bBomamak kociOM KbI3METTE KaXETTI IICHXOJOTHSUIBIK JKOHE II€JarorMKaJIbIK
KY3BIPETTUTIKTEPAIH HETi3/IepiH KalBINTACTHIPY, ICUXOIOTHAIBIK-TICJArOTHKANBIK KBI3METTIH Kac epeKIIeNiK
ACTICKTUICPiHIH POJiH aHBIKTAY, IICHXOJOTHS» JKOHE «IIEeJarornkay aHbIKTaMallapblHa HETI3Ti TocLIaep Typalsl
TYCIiHIK Oepy, oJlapAbIH KOFaM eMipiHJIeT peJliH aHbIKTay, MPOLECT YHBIMIACTBIPYIbIH HETI3T1 KaTeropusiapbiMeH,
6iiM Oepy, OKBITY, TOpOUeNey JKoHE TYJIFaHbl IaMbITy 3aH/IbLUIBIKTAPBIMEH JKOHE IPUHIUIITEPIMEH TaHBICTBIPY.

KypcTtbl oKy HOTHIKeciHAe OiniM amymibl:

1. TopOue nporeciH YHBIMAACTBIPY/IBIH HETI3r1 dAiCTepl, TEXHONOTHSIaphl MEH (GopMaliapbl Typaibl OlTiMi
naijiajgaHa OTBIPBIN, AaTa-aHAIAPMEH »JKOHEe OajlajJapMeH JKYMBICTBI YHBIMIACTBIPY, OJIEyMETTIK, Kac,
NCUXO(HU3HUKAJIBIK KOIHE JKEKEe ePEeKIIENIKTepiH, COHBIH ILIIH/e OKYIIBUIAPABIH epeKiie OiTiM Oepy KaKeTTUIIKTepiH
€CKepe OTBIPHII, TOpOHe MpoIIeciH OacKapaIpl.

2. TlcuXOnOTHsUIBIK-TIEaATOTUKAIBIK, FBUIBIM Mocesenepi Typanbl OuTiMIl KepceTy, TyJiFa MEH KOoFaM
JAMyBIHBIH aC EpeKIIeNiK >XeKe - MCHXOJIOTHSIIBIK (DaKTOpJIapblH capaiay, >KeKe TYJIFaHbl MCHXOJOTHSUIBIK-
MeJarorukajiblK AMATHOCTHKAJAYJBIH HAKTBl OJIiCTEpiH KOJJAHy, IEIaror — TIICHXOJOTTBIH IPaKTHKAJBIK
KbI3METiH/e KOJIaHy YIIiH CTaHIaPTTHl €MeC HICMIIMAEpP/Ii TeHepalusiay.

Heas kypca — popMupoBanue y oOydarolUX OCHOB ICHXOJOTMYECKHX M IIE€JarorHYecKuX KOMIIETEHIUH,
HEoOX0AMMBIX B Oynymiel npodeccHoHabHO JeITeIbHOCTH, OIPEIEUTh POJIb BO3PACTHBIX aCIEKTOB IICHXOJIOT0-
MeIarOrM4ecKoil JAeATeNbHOCTH, AaTh MPEACTaBIeHNE 00 OCHOBHBIX MOAXOJaX K OMPEACICHUSIM «IICHXOJIOTHS» H
«TIeJaroruKay, Hay4HTh ONPEICNCHUI0 MX POJIM B KM3HM OOIIECTBA, 03HAKOMUTH C OCHOBHBIMH KaTETOPHSIMH,
3aKOHOMEPHOCTSAMH W TPHHIUIIAMU OpraHW3alydu Tporecca oOpa3oBaHUs, OOyYeHUs, BOCTIMTAHHUS W Pa3BUTHA
JIMYHOCTH.

B pesynbTrate n3yuenus Kypca odydarwommiics oyaer:

1. OcymiecTBisATh yHIpaBiI€HUE BOCIUTATEIbHBIM IIPOLECCOM C MCIOIb30BAHUEM 3HAHUI OCHOBHBIX METOJIOB,
TEXHOJIOTHH M (GOpM OpraHM3alMy BOCIIUTATEIHLHOTO MpPOIECcca, OpPraHUu3alul padoThl C POAUTEISIMHU U AETbMH, C
YUETOM COLMAIBHBIX, BO3PACTHBIX, MCUXO(PHU3NYECKUX M MHAMBUAYAJIbHBIX OCOOCHHOCTEH, B TOM HYHCIIE OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTENH 00yJaIOIIMXCSL.

2. JIeMOHCTPHpOBaTh 3HAHHUS O MPOOJIEMAaTHKE IICHXOJOTO-IEeIaroru4eckoil Hayku, IuddepeHIpoBaTh
BO3PACTHBIE HMHIMBHIYaJbHO - IICHXOJOTHYECKHE (aKTOPHl Pa3BUTHSA JHYHOCTH W OOIIECTBA, HCIOIH30BATH
KOHKPETHBIE METOAWKH TICHXOJIOTO-TIEJarOTHYECKOd TUATHOCTHKH JIMYHOCTH, TE€HEPHPOBaTh HECTAHAAPTHHIC
pemeHns IS NCTIOIb30BaHNS B IPAKTUUECKON AEATENbHOCTH TeJarora — NCUxXoJora.
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The aim of the course is to form the teaching foundations of psychological and pedagogical competencies
necessary in future professional activity, to determine the role of age—related aspects of psychological and
pedagogical activity, to give an idea of the main approaches to the definitions of «psychology» and «pedagogy», to
teach the definition of their role in society, to familiarize with the main categories, patterns and principles of the
organization of the process education, training, upbringing and personal development.

As a result of studying the course, the student will:

1. Manage the educational process using knowledge of the basic methods, technologies and forms of
organizing the educational process, organizing work with parents and children, taking into account social, age,
psychophysical and individual characteristics, including the special educational needs.

2. Demonstrate knowledge about the problems of psychological and pedagogical science, differentiate age-
related individual psychological factors of development of the individual and society, use specific methods of
psychological and pedagogical diagnostics of the individual, generate non-standard solutions for use in the practical
activities of a teacher — psychologist.

JapbIHABLIBIK MCHXO0JIOTUSICHI
IlcuxoJiorusi 01apeHHOCTH
Psychology of giftedness

KypcThlH MaKcaThl: JapbIHIBUIBIK TICUXOJIOTHACHI CajachIHIAFbl OKBITYIIBUIAPIBIH JKYHeal OimiMzaepiH,
TICUXOJIOTHSIJIBIK FHUIBIMHBIH T'YMAHHCTIK OaFBITTBUIBIFBI TYPabl, JapbIHbI aJIaMHBIH €peKIlIe NaMybl )KOHE OHbBIH
MICUXOJIOTHSJIBIK TYJIFAJIbIK JKOHE OJISYMETTIK CHIaTTaMaiapbl, AapbIHIbl aJaMHBIH ©MIpiH ICHUXOJIOTHSIIBIK
yiiecTipy MYMKIHAIKTEp] jKoHE ajiFaH OLTIMIEPIH NeJarorThlH NPaKTHKAIBIK KOCiOM KbI3METIHIE KoyigaHa Oury
Typajibl TYCIHIKTEPIH KaJIBIIITACTHIPY.

KypcTtol oKy HOTH:KEciHAe OiniM amymibl:

1. INemarorWkaHBIH, TICHXOJOTHSHBIH HETI3T1 epekenepiH, OimiM Oepy mporeciH YHBIMIACTBIDY MEH icke
acBIPYABIH 3aMaHayH dJIiCTepi MEH TEXHOJIOTHSUIAPHIH Oyl KOMAaHy, JKaIIbl OLTiM Oepy YHBIMIApHI JKarJalbIHIa
TY3€Ty-TIeAarornKaIbIK KbI3METTI )KY3€Te achIpy.

2. Xobamay, 3epTrey KbBI3METIH YHBIMIACTBIPY Ke3iHAE OPTYPNi OHNICTep MEH TociiepAi KOJIaHy,
OKYIIBIIAP.IbIH (DyHKIMOHAABIK CayaTThUIBIFBIH, CHIHA OMJIAYbIH AaMBITY MAaKCaThIHAA 3KCIIEPUMEHT XKYPTi3y.

Heabr kypca: dopmupoBaHue y OOydyarolMX CHUCTEMHBIX 3HAHHH B OOJACTH ICHXOJOTHH OJIAPEHHOCTH,
MPEJCTaBICHNS O TYMAaHHUCTHYECKON HAIeJIEHHOCTH ICHXOJOTMYeCKONH HayKd, 00 0COOOM pPa3BUTHH OJApPEHHOTO
YeJoBeKa W €ro  ICHXOJIOTMYECKMX JIMYHOCTHBIX M COLMAIBHBIX  XapaKTePUCTHKAX, BO3MOXKHOCTSX
TMICUXOJIOTHYECKOH TrapMOHHM3alMK JKU3HH OJApPEHHOTO YelIOBEeKa, U yMEHHMH INPUMEHSTh IOJIydeHHbIE 3HAHUS B
NpaKTHYECKOW MPOo(heCcCHOHANBHOI e TebHOCTH Iejiarora.

B pe3yabTate u3yuyenus Kypca odyyarommiics Oyaer:

1. IlpumeHSATH 3HaHMS OCHOBHBIX IIOJIOKCHWH IIE€AarOTHKH, ICHXOJIOTHH, COBPEMEHHbIE METOJIUKH H
TEXHOJIOTUM OpraHW3allMM W peaju3anuy  0o0pa3oBaTeJFHOIO IIPOIECCca, OCYLIECTBISATh KOPPEKIHOHHO-
MeJarorMIecKyro AesTeIbHOCTh B YCIOBHUIX 0011e00pa3oBaTeIbHBIX OpraHu3anuii.

2. Hcronb3oBaTh pasziaW4HbIE METOABl M HPHEMBI NPH OpPraHU3allMM IIPOEKTHOHM, HCCIEN0BaTEIbCKON
JIeITEIbHOCTH, TPOBOANTH OKCIIEPUMEHT C IEJbl0 M3Y4YCHUs pPa3BUTHA (YHKIHOHAJIBHOW T'PaMOTHOCTH,
KPUTHYECKOTO MBIIIJICHUS 00yYatonnxcs.

The aim of the course is to form students' systemic knowledge in the field of psychology of giftedness, ideas
about the humanistic orientation of psychological science, about the special development of a gifted person and his
psychological personal and social characteristics, the possibilities of psychological harmonization of the life of a
gifted person, and the ability to apply the knowledge gained in the practical professional activity of a teacher.

As a result of studying the course, the student will:

1. To apply knowledge of the basic provisions of pedagogy, psychology, modern methods and technologies for
organizing and implementing the educational process, to carry out correctional and pedagogical activities in the
context of educational institutions.

2. Use various methods and techniques in the organization of project and research activities, conduct an
experiment to study the development of functional literacy, critical thinking of students.

TaOouFu KOChLIBICTAP XUMHUSICHI
XuMusi NPUPOIHBIX COCAUHEHU I
Chemistry of natural compounds
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KypeTbin MakcaThl: Tipi OpraHu3MJep jKacyllalapblHbIH HEri3ri Kypamzaac OerikTepi OOJbIN TaObLIATHIH
TaOWFH OPTraHUKAIBIK KOCBUIBICTAPABIH XHMHUSIBIK KYPBUIBIMBIH, XHMHUSUIBIK TYPJICHYIH KOHE OHOJOTHSIIBIK
KBI3METIH 3epTTeY;

Kypctsl oKy HOTHIKeciHAe OiniM amymibl:

- aMHH KbIIIKbULIAPHIHBIH, MENTUATEPAIH KOHE OCNOKTapiAbIH, HYKICO3UATEP/IH, HYKICOTHUATEPAIH KOHE
HYKJICUH KBIIIKbUIIAPBIHBIH KYPBUIBICHI, (PU3HMKA-XUMUSUIBIK KACHETTEPI MEH OHOJIOTHSIIBIK KBI3METTEpi KalIibl
TYCiHesi;

- aMHH KbIIIKbULIAPHIHBIH, MENTUATEPAIH KOHE OCNOKTapAbIH, HYKICO3UATEP/IH, HYKICOTHUATEPAIH KOHE
HYKJICUH KBINIKBUIIAPBIHBIH — KYPBUIBIMABIK-(QYHKIMOHANBIK — TaJNJAAaybIHBIH HETI3T OAKCHCPUMCHTTIK JKOHE
TEOPHUSUIBIK S/1ICTEP1 Typajbl TYCIHIrI OOIyHI;

- aMUH KBIIIKBUIAAPBIHBIH, MENTHATCPIIH JKOHE OCIOKTAPMbIH, HYKICO3UATEP/IH, HYKICOTUATEPIIH MXKOHE
HYKJICUH KBIIIKBUIJAPBIHBIH CUHTE31 MCH OMOCHHTE31HIH 9IICTePl Typasbl TYCIHIKTEP1 KaJIbINTaCAIbl;

- IUPAC HoMeHKIaTypachl OOWBIHINIA aMUHKBIIIKBUIAAPBIHBIH, MCNTUATEPIIH JKOHE OCIOKTapibIH,
HYKIJICO3UITECPAiH, HYKICOTUATEPIIH XKOHE HYKJICHUH KBIIIKBUIAPBIHBIH XUMUSIIBIK aTayJIapblH KYPYJBIH HETi3Ti
TEPMHHOJIOTHSCHI MEH EPEeXKENIePiH Urepe anajibl;

- aMHH KbIIIKbULIAPBIHBIH, MENTUATEPAIH KOHE OCNOKTapAbIH, HYKICO3UATEP/IH, HYKICOTHUATEPAIH KOHE
HYKJICHH KBIIIKBUIIAPBIHBIH (PU3UKA-XUMIBUTBIK KACHETTEPIiH XKOHE CHHTE3ICY 9ICTEepiH Oily;

- aMHH KbIIIKbULIAPHIHBIH, MENTUATEPAIH KOHE OCNOKTapAbIH, HYKICO3UATEP/IH, HYKICOTHUATEPAIH MKOHE
HYKJICUH KBIIIKbULIAPBIHBIH ~ KYPBUIBIMABIK-(QYHKIMOHAABIK — TaJJAybIHBIH TOKIPUOETIK IKOHE TEOPHUSUIBIK
OMiCTEepiHIH IPUHIMIITEPIH OieTi;

- aMUH KbIIIKbUIAAPBIHBIH, MENTHATEPIIH JKOHE OCIOKTAPMbIH, HYKICO3UATEP/IH, HYKICOTHUATEPIH MKOHE
HYKJICHH KBIIKBUIIAPBIHBIH ~ KYPBUIBIMIBIK ~VABIMIACYBIHBIH OPTYPJl JCHreiyiepi  apachblHIAFbl  OJIAP.IBIH
OMOXMMUSUIBIK )KOHE OHOJIOTHSUIIBIK KacHeTTepiMeH OailaHbIChIH OpHATa anajpl;

Heab kypca: u3ydeHHE XUMHYECKOH CTPYKTYPBI, XMMHUECKHX IPEBpAIICHUH M OHOJIOTHYECKHUX (DYHKIUHA
HOPUPOAHBIX OPraHUYECKUX COEIUHEHUH, KOTOpBIE SBISIOTCS OCHOBHBIMM KOMIIOHEHTaMH KJIETOK >KHMBBIX
OpraHU3MOB;

B pe3yJsbTaTe n3yueHus Kypca odyuyarouuiicsi 0yaer:

- UMETh TPEICTaBICHHE: O CTPYKTYpe, (PU3MKO-XMMHYECKMX CBOWCTBaX W OHMONOrMYecKnX (GyHKIMSIX
AMHHOKHCIIOT, TIETNITH/IOB U OEJIKOB, HyKJICO3UA0B, HYKJICOTHAOB U HyKJICHHOBBIX KHCIIOT;

- WMETh MPEACTABICHHE 00 OCHOBHBIX OAKCIICPUMEHTAIBHBIX M TEOPETHYECKUX METOAAX CTPYKTYPHO-
(hyHKIIMOHATIPHOTO aHajlN3a aMHHOKHUCIIOT, MENTHIOB M OENKOB, HYKJICO3WIOB, HYKIEOTHIOB M HYKIEHHOBBIX
KHCJIOT;

- UMETh NIPECTaBICHUE O METO/aX CHHTE3a U OMOCHHTEe3a aMUHOKHCIIOT, IIENTHIOB U OENKOB, HYyKJICO3HIOB,
HYKJICOTH/IOB M HYKJICHHOBBIX KHCJIOT;

- BIIaJIeTh TEPMHUHOJIOTHIO ¥ MIPAaBMJIA MIOCTPOCHHUS XUMHUYECKUX HAa3BaHUH aMHUHOKHCIIOT, TIENITHIOB U OEJIKOB,
HYKJICO3HJI0B, HYKJICOTHIOB U HYKJICMHOBBIX KHCIIOT 1o HoMeHkIaType NIOITAK;

- TIOHUMaeT (PU3MKO-XMMHUYECKHE CBOICTBA M METOJbl CHHTE3a aMHHOKHCIIOT, IENTHIOB U OClIKOB,
HYKIIEO3UJIOB, HYKJIEOTUI0B M HYKJIEHHOBBIX KHCIIOT;

- 3HaTh NPHUHIMIIB 3KCIIEPUMEHTAIBHBIX U TEOPETHUECKUX METOJOB CTPYKTYpPHO-(YHKIIMOHAIEHOTO aHaIN3a
AMHMHOKHCIIOT, NIETITH/IOB U OEJIKOB, HyKJICO3U0B, HYKJICOTHIOB U HyKJIICHHOBBIX KHCIIOT;

- YMEThb YyCTaHABIMBaTh B3aMMOCBS3b PAa3IMUYHBIX YPOBHEH CTPYKTYPHOH OpraHM3allid aMUHOKHCIOT,
NEeNTUI0OB M OENKOB, HYKJIEO3WIOB, HYKIEOTHIOB M HYKIEHHOBBIX KHCIOT C HX OHOXMMHYECKHUMHU H
OHOJIOTMYECKHMH CBOMCTBAMU;

The aim of the course study of the chemical structure, chemical transformations and biological functions of
natural organic compounds, which are the main components of the cells of living organisms;

As a result of studying the course, the student will:

- have an idea: about the structure, physicochemical properties and biological functions of amino acids,
peptides and proteins, nucleosides, nucleotides and nucleic acids;

- have an understanding of the basic experimental and theoretical methods of structural and functional analysis
of amino acids, peptides and proteins, nucleosides, nucleotides and nucleic acids;

- have an idea of the methods of synthesis and biosynthesis of amino acids, peptides and proteins, nucleosides,
nucleotides and nucleic acids;

- know the terminology and rules for constructing the chemical names of amino acids, peptides and proteins,
nucleosides, nucleotides and nucleic acids according to the [UPAC nomenclature;

- understands the physicochemical properties and methods of synthesis of amino acids, peptides and proteins,
nucleosides, nucleotides and nucleic acids;
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- know the principles of experimental and theoretical methods of structural and functional analysis of amino
acids, peptides and proteins, nucleosides, nucleotides and nucleic acids;

- be able to establish the relationship between various levels of structural organization of amino acids, peptides
and proteins, nucleosides, nucleotides and nucleic acids with their biochemical and biological properties;

PagunanusaabiK XUMHS JKOHE pagualUsJIbIK Kayincizaik
PaguaumonHass XMMUA M paiuallMOHHAas1 0€3011aCHOCTh
Radiation chemistry and radiation safety

KypcTeiH MakcaTbl: paJuOXMMHUSHBIH KEleci acHeKTUICPIH OKBIN YHPEHY: PaJMOAKTUBTLIIK, COYJCICHY/II
TIpKEY, HOHAAYIIbl COYJICICHYAIH OHOJIOTHSIBIK ocepl JKOHE PpaJHMAIlMSUIBIK KAYINCI3IiK, KOpIIAFaH OPTAHBIH
PaMOAKTUBTLIIr, MEAUIINHAIA PATHOHYKIHITSP MCH HOHAAYIIBI COYJICICHY I1 KOJIIaHY, palUalusIbIK OaKbUIay.

KypcTtsel oKy HOTH:KECiHAE OiniM amymibl:

- HOHJAYIIIBI CoyIeNIep IiH TypiaepiH Oineri;

- anbda-, OeTa - )KOHEe TaMMa - CIICKTPOMETPIICPAiH OpeKeT €Ty NMPUHLIUIIH TYCIHIIpei;

- PaIMOAKTUBTI KO3MEPIACH 1032 KyaThIH €CCITEY Il XKYPTi3ei;

- paIMOXUMUS KOHE PAJHOIKOIIOTHS CallaChIHIAFEI FRUIBIMU 3€pTTEYIICPIiH HOTIDKEICPiH TAaHBICTHIPAIEL.

Heap Kypca: usydeHue CICAYIONIMX ACMEKTOB PAJAHOXUMHUH: PaJHOAKTHBHOCTH, PETHCTPALUS H3ITydICHHH,
OHMOJIOTHYECKOE JCHCTBHEC HOHHM3MPYIONIMX HW3IYYCHUH W paJualioHHas O0e30MacHOCTh, PaJUOAKTUBHOCTH
OKpy>Karouleil cpenpl, IPUMEHEHUE PAJAUOHYKIIUIOB U MOHU3ZHUPYIOLIUX U3Jy4YEHUN B MEOUIUMHE, PaAUallMOHHBIN
KOHTPOJTb.

B pe3ysbTaTe H3ydyeHus Kypca o0yvarommuiics oyaer:

- KJIaccu(UIMPOBATh BUJIbI HOHU3UPYIOIHUX U3Ty4EHHH;

- OOBSCHSTH MPUHLMII ICHCTBUS alb(a-, 0eTa- U raMMa- CIIEKTPOMETPOB;

- IPOBOJIUTH PacyeThl MOIIHOCTH 036l OT PaJHOAKTHBHBIX HCTOYHHUKOB;

- UCIIOJIb30BAaTh PaJHOAKTHUBHBIC H30TOIBI B HAYYHBIX HCCIICAOBAHHSAX;

- IPE3CHTOBATh PE3yJIbTAaThl HAYYHBIX UCCIIEOBAHHI B 00JIACTH PaJHOXHUMHU H PaTHOIKOIOTHH.

The aim of the course is to study the following aspects of radiochemistry: radioactivity, radiation registration,
biological effects of ionizing radiation and radiation safety, environmental radioactivity, the use of radionuclides and
ionizing radiation in medicine, radiation control.

As a result of studying the course, the student will: form ability to:

- classify the types of ionizing radiation; - explain the principle of operation of alpha, beta and gamma
spectrometers;

- calculate the dose rate from radioactive sources;

- use radioactive isotopes in scientific research; - present the results of scientific research in the field of
radiochemistry and radioecology.

KBaHTTBIK XuMHs
KBanToBasi xumus
Quantum Chemistry

KypeTbin MakcaThl: aToMJap MEH MOJIEKYJIaJap/blH KYPbUIBIMBI MEH 9pEKETI KBaHTTHIK JCHIeH/Ie CUMaTTay
YILIiH KOJIIaHBUIATBIH HET13T1 IPUHLUITEP MEH SJIiCTep/ii 3epTTey.

KypcTtol oKy HOTH:KeciHAe OiniM amymibl:

- KBAaHTTHIK MEXAHWKAHBIH HETI3Ti MNPUHIMITEPiH, COHBIH IMIIHAE TOJKBIHIBIK-OOMIIEKTIK ayaau3MIi,
Oenrici3 ik IPUHIUITEPIH XXOHE KBAHTTHIK TEOPUSHBI TYCIHY JKOHE TYCIHIIPY;

- KBaHTTHIK XMMUSUIBIK MOJICJIB/IED MEH TEOpHsUlapAbl HalaanaHa OTBIPHIN, aTOMJap MEH MOJICKYJIaaap IbIH
JNEKTPOHABIK KOHPUTYpalMsIIapbIH TaJIay JKoHe 00IDKay;

- MOJIEKyJIaJIap/iblH SHEPreTUKAIBIK JCHIeHIepiH, KyphlIbIMBI MEH KAaCHETTEPIH aHBIKTAy VIIiH KBAaHTTHIK
XUMUSUIBIK €CeNTeyJIep/IiH apTYPIIi 9IiCTEPiH KOJIJaHy;

- MOJIEKyJIAJIapAbIH KBAaHTTHIK IPHHIMITEPIHE )KOHE KYPBUIBIMIBIK cuaTTaManapeina Herizgenren UK sxone
VYK cnexTpriepi CHSKTHI CIEKTPIIK JepeKTep i HHTepIpeTanusiay.

He.]'ll) Kypca: M3YUYCHHC OCHOBHBLIX IPHUHIIMIIOB W METOAOB, HCHOJIB3YEMbBIX JII OIMMCAHUA CTPOCHUA H
TMMOBEACHUA aTOMOB U MOJICKYJI HA KBAHTOBOM YPOBHE.
B pesysibTaTe u3yuyeHusi Kypca o0yqarommiics 6ymer:
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- MOHMMAaTh W OOBSCHATH OCHOBHBIC MPHHIIUIBI KBAHTOBOW MEXAHWKH, BKJIOYas BOJHOBO-YACTHICBYIO
JyallbHOCTb, IPUHIIUIIBI HEOTIPEIEICHHOCTH U KBAHTOBYIO TEOPHIO;

- aHAIM3WPOBATH U TPEICKA3BIBATH JICKTPOHHBIC KOHPUTYpaIlMd aTOMOB M MOJIEKYJI, UCIIONB3YSI KBAHTOBO-
XUMHYECKIE MOJIEITN 1 TEOPHH;

- TPUMEHATH PA3NAYHBIE METOAbl KBAaHTOBO-XMMHYCCKHX PACUETOB U ONPEACICHHS HSHEPreTHICCKUX
YPOBHEH, CTPYKTYP U CBOMCTB MOJIEKYJI;

- UHTEpIpPETUPOBAaTh CIEKTpajbHbIE NaHHbIC, Takue Kak MK- m Y®-cnekTpbl, Ha OCHOBE KBaHTOBBIX
MIPHUHIAIIOB ¥ CTPYKTYPHBIX XapaKTEPUCTHUK MOJICKYIL.

The aim of the course: study of basic principles and methods used to describe the structure and behavior of
atoms and molecules at the quantum level.

As a result of studying the course, the student will: form ability to:

- understand and explain the basic principles of quantum mechanics, including wave-particle duality,
uncertainty principles, and quantum theory;

- analyze and predict electronic configurations of atoms and molecules using quantum chemical models and
theories;

- apply various methods of quantum chemical calculations to determine energy levels, structures, and
properties of molecules;

- interpret spectral data, such as IR and UV spectra, based on quantum principles and structural characteristics
of molecules.

XuMUSAIAH OJUMIHATAIBIK eCeNTeP MIbIFapy
Penrenne oTMMIUATHBIX 32124 110 XHMUAH
Solution of olympiad tasks in chemistry

KypeTblH MakcaThl: XHMHS [IOHIHGH OJIMMIIMAJA €CEeNTepi MEH JKAaTTBIFyJNApAbl IIeIly oIicTeMeciHe
XUMHSIIBIK OLTiM OepyaiH Ka3ipri 3aMaHFBl TYKBIpIMIaMallapblH, dAicTeMelNepi MeH OiTiM Oepy TeXHOJIOTHIIaphIH
3eprrey.

KypcTbl 0Ky HITH:KeCiHAe 0iTiM anylubl:

- eCeNTey eCenTepiH MICIIYIiH CTaHAAPTTHl AITOPUTMACPIH KOPCETY;

- OJIMMIIMaJIa eCENTepiHIH IapTTapblH TaJay JKOHE LICNIyre bIHFaWIbl 00y YIIIH MaJliMeTTeplli KblcKamia
xKazy;

- MEKTeI OarapiaMachlHAH THIC CTAHAAPTTHI EMEC €CENTEP Il Iy YIIIiH TEOPUSIIBIK OLTIMIEPiH KOpPCeTy;

- XMUMUSIHBI TEPEHIETIN OKBITYbl YIBIMIACTBIPY, CTYIEHTTEP/II €CenTey eCenTepiH ey dAiCTepiMeH JKoHe
KYPAEIJITi )KOFapbl )KaTTHIFyJIApMEH TaHBICTHIPY;

- JIOTHKAJIBIK OfJiay KaOlIeTTepiH %oHe HHHOBAIMSIIBIK IICITIMIEp/i Ta0y KaOLIeTiH JaMBbITY;

- OJIMMITMAJIa TallCIPMaJIaPBIHBIH CTAHAAPTTHI €MEC MIBIFAPMAIIBUIBIK IENIIMACPIHIH SAICTEPiH TaHIay.

ean kypca: n3ydeHne COBPEMEHHBIX KOHLEIINI XUMHIECKOT0 00pa3oBaHusl, METOIOB M 00pa30BaTeIbHBIX
TEXHOJIOTHH B METOAMKE PELICHUs OJMMIINAJHBIX 33/1a4 U YIIPAKHEHUHN 110 XUMHH.

B pe3yabrare uzyueHust Kypca odyuyaromuiicsi 0yaer:

= ICMOHCTPUPOBATH CTAHAAPTHBLIC AJITOPUTMBI PCIICHUA PACUCTHBIX 3a1a4,

= HPOBOJUTL aHaJINU3 YCHOBHﬁ OJIMMITMAAHBIX 3ada4d M J€JIaTbhb KPATKyl 3alucCb HJAaHHBIX JIsA y}IO6CTBa
pelIeHus;

- JEMOHCTPUPOBATH TCOPECTUYCCKUC 3HAHUA A PEIICHUA HECTAHAAPTHBIX 3aJa4d, BBIXOOAIIHUE 3a PaMKHU
LIKOJIbHOU IIPOTPaMMBI;

- OpraHn3o0BbIBATh yFHy6HCHHOG N3y4YCHUEC XUMUHU, 3HAKOMUTH CTYJICHTOB C MCTO}II/IKOﬁ peuICHuA pacuyCTHBIX
3aja4 ¥ yNpa>KHEHUH MOBBIIIEHHOTO YPOBHS CIOXKHOCTH;

- pa3BUBATh HaBBIKH JIOTMUECKOIO MBILIUICHUS U YMEHUS HAXOAUTh HECTAHJAPTHBIE PEIICHNUS,

- TOI0MPaTh METO/Ibl HECTAHAAPTHOTO TBOPUECKOTO PELICHUSI OJTMMITHAIHBIX 3aJaHuH.

The aim of the course: study of modern concepts of chemical education, methods and educational
technologies in the methodology of solving Olympiad problems and exercises in chemistry.

As a result of studying the course, the student will:

- demonstrate standard algorithms for solving computational problems;

- analyze the conditions of Olympiad problems and briefly record the data for ease of solution;

- demonstrate theoretical knowledge for solving non-standard problems beyond the school curriculum;
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- organize in-depth study of chemistry, introduce students to methods for solving computational problems and
exercises of increased complexity;

- develop logical thinking skills and the ability to find innovative solutions;

- select methods for creative and unconventional solutions to Olympiad problems

Ic-opekerTeri 3epTTey
HccaenoBanus B AeHCTBUU
ActionResearch

KypeTbin MakcaTbl — Oojamiak MaMaH-IPaKTHKTIH 3€pTTey HBICAHBI PETIHAE «iC-3pEeKeTTeri 3epTrey»
YFBIMBIMEH TaHBICYFa JKaraai jkacay. bonamak negarorrep/i 3epTTey WaesuIapblH iC—apeKeTTe XKoHe OHBIH Oip Typi
perinne KaObuimayra naibiHnay —«Lesson Study», OHBIH MIHAETTEPIH TYCiHY, €3 KbI3METIHIE JKY3€re achlpy
MYMKIHIIT1.

Kypctsl oKy HOTHIKeciHAe OiniM amymibl:

1. Bimim Oepy camaceiHAarsl ahaHIBIK TPEHATEp MEH 3epTTeyiep, OuTiM Oepy callachIHAAFBl XaJIBIKAPaJIbIK
yiBpIMIap MeH KerliciMaep Typajbl OUTIMAEpiH KepceTeli, IMeT TUTIH KociOu jkoHe TyIFaapallblK KOMMYHHKAIUAIa
KOJIZJaHa OTBIPBII, €JJC KOHE IIeTeNIe JKYPri3iIim xaTkaH OiniM Oepy mpobiemManapbiH 3epTTey Typaibl KONIIiTIK
aNaBIHIA COMIel Olteml.

2. Xobamay, 3epTTey KbI3METIH YHBIMIACTBIPY KE3iHAE OPTYPJi OMICTEp MEH ToCcUIAepAl KOJIIAaHy,
OKYIIBLIAPIbIH (DyHKIMOHAIIBIK CayaTThUIBIFBIH, CHIHH OMJIAYbIH IaMbITY MaKCaThIHAA 3KCIIEPUMEHT XKYPri3y.

Leanr Kypca — co3maTh yCIOBHUS /I 3HAKOMCTBA C TOHSTHEM «HCCIIEJOBaHUE B ACHCTBUM» Kak (opme
I/ICCJ'ICZLOBaHI/Iﬁ CHIEUAJINCTOM-TIPAKTUKOM. HO[[FOTOBI/ITI) 6y}1yHlI/IX neaaroroB K NpuHATHIO Hﬂeﬁ HUCCJICOAOBAaHUA B
JIEWCTBHU U KakK ero pasHoBHIHOCTh — «Lesson Study», MOHMMaHHIO €ro 3ajad, CIIOCOOHOCTH peaH30BBIBATH B
CBOEI1 eATeNFHOCTH.

B pesyabrare uzyueHust kypca odyuyarowmmiicst 0yaer:

1. JleMOHCTpHpOBaTh 3HaHMSA TJOOANBHBIX TPEHAOB M HCCICNOBAaHMA B 007acTH 00pa3oBaHUS, O
MEKAyHAPOIHBIX OPTaHM3AIMAX M COTJIAUICHUSX B 00JacTH 00pa3oBaHUWs, yMEHHE ITyOJIWYHO BBICTYHAaTh O
MPOBOMMBIX HCCIIEOBAHHUAX MpoOJIeM 00pa3oBaHMA B CTpaHE M 3a PyOeXOM, NPUMEHSS 3HAHUS HHOCTPAHHOTO
A3bIKa B MPO(ECCHOHATIBHON M MEXXIMYHOCTHON KOMMYHHUKAIIHH.

2. HMcnonp30BaTh pa3IHYHBIE METOABI M IPHEMBI IIPU OPTaHM3AIMH TPOEKTHOH, MCCIIe0BATEIbCKON
JACATCIBHOCTH, MPOBOAUTH JKCOCPUMEHT C HEJIbI0 HW3YUCHUA Pa3BUTUA beHKHHOHaHBHOﬁ rpaMOTHOCTH,
KPUTHUCCKOT'O MBIINIJICHUSA O6y‘IaIOHII/IXC$I.

The aim of the course is to create conditions for acquaintance with the concept of «research in action» as a
form of research by a specialist practitioner. To prepare future teachers to accept the ideas of research in action and
as its kind — «Lesson Study», to understand its tasks, the ability to implement in their activities.

As a result of studying the course, the student will:

1. Demonstrate knowledge of global trends and research in the field of education, international organizations
and agreements in the field of education, the ability to speak publicly about ongoing research on educational
problems in the country and abroad, using knowledge of a foreign language in professional and interpersonal
communication.

2. Use various methods and techniques in the organization of project and research activities, conduct an
experiment to study the development of functional literacy, critical thinking of students.

Binim 0epyneri 3epTTey KoHe MaJIiMeTTepAi Tanaay JicTepi
MeToabl HCCIeI0BAHUI M AHAJIN3A JaHHBIX B 00pa30BaHNHU
Methods of research and data analysis in education

KypeTbin MakcaTbl — 3epTTey o/liCHAMachlHA «d/liICHAMAJIBIK CE3IMTaNABIKTEI» HEMECE CHIHM KO3KapacThl,
OpPTYpI 3epTTey IU3aMHBIH, JEPEeKTep.li KUHAYABIH CalajblK *KOHE CAaH/ABIK 9JICTEPiH KOJIaHa OTHIPHII, 3epTTeY
HOTWDKEJIEPIH JKYPri3y ’KaHe TYCIHIIpy OUTiMi MEH JaFJbUIapbIH KAJIBIITACTHIPY.

KypcTtsl oKy HOTHIKeciHAe OiniM amymibl:

1. bimim Gepy camackiHIarsl >kahaHIBIK TPEHIATEP MEH 3epTTeyJiep, OuTiM Oepy carmachlHAAFhl XalbIKAPabIK
yipIMIap MeH KemiciMaep Typajsl OUTiMAEpiH KepceTell, MeT TiJIiH KociOu jkoHe TysiFaapaiblK KOMMYHHKAIUIa
KOJIZJaHA OTBIPBIIL, €I/ KOHE IIeTeNAe JKYPri3imin jxaTkaH OitiM Oepy mpobiemManapblH 3epTTey Typajbl KOIIiJIiK
aJIbIHIA ceiulel Oineni.
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2. JKobGanay, 3epTTey KbI3METIH YHBIMIACTBIPY Ke3iHIE OpPTYpPJl OIiCTep MEH TocuiaepAl KoJJaHy,
OKYIIBIIAPIbIH (DyHKIMOHABIK CayaTThUIBIFBIH, CHIHH OWJIaYbIH IaMbBITY MaKCaThIH/AA 3KCIIEPUMEHT XKYPri3y.

Heabr Kkypca — ¢GOpMHpPOBAaHHE «METONOJIOTUYECKON UYBCTBHTEIBHOCTH» WM KPHUTHYECKOTO B3INIAAa Ha
METOJIOJOTUIO WCCICIOBaHMSA, 3HAHWS W HABBIKMA TNPOBEICHUS W HMHTEPIPETAlNH PE3yIbTATOB HCCICIOBAHHH C
NPUMEHEHNEM Pa3IHIHBIX JU3aHHOB UCCIIECAOBAHNUS, KAUECTBEHHBIX M KOJMUYECTBEHHBIX METOI0B cOOpa JaHHbBIX

B pe3yabTate u3yuyenus Kypca odydampommiica 0yaet:

1. JleMOHCTpHpOBaTh 3HaHHMA TIJIOOATBHBIX TPEHIOB W HCCIEAOBaHWMI B oOmacTd 0Opa3oBaHHSA, O
MEKIyHApOIHBIX OpraHM3alMiIX M COIJIAlIeHUSX B 00jacTH 00pa3oBaHUs, yMeHHE IyOJIMYHO BBICTYHATh O
MPOBOJIMMBIX HCCIIEIOBAaHHUAX NMpoOJieM 00pa3oBaHMs B CTpaHE M 3a PyOeKOM, NPUMEHsS 3HAaHUS HHOCTPAHHOTO
S3bIKa B MPO(ECCUOHATIBHOM U MEXIMYHOCTHON KOMMYHHUKAIIHH.

2. Hcnonp3oBaTh pa3IHyHBIE METOABI M IPHUEMBl IPU OpPraHU3AIUM TPOEKTHOM, MCCIEN0BaTENIbCKOM
JIeITEIbHOCTH, TPOBOAUTH OKCIEPUMEHT C 1eJbl0 M3Y4YCHUs] pPa3BUTHA (YHKIHOHAJIBHOW TI'PaMOTHOCTH,
KPUTHYECKOTO MBIIIJICHUS 00y4arommxcs.

The aim of the course is to form a «methodological sensitivity» or a critical view of the research
methodology, knowledge and skills of conducting and interpreting research results using various research designs,
qualitative and quantitative data collection methods

As a result of studying the course, the student will:

1. Demonstrate knowledge of global trends and research in the field of education, international organizations
and agreements in the field of education, the ability to speak publicly about ongoing research on educational
problems in the country and abroad, using knowledge of a foreign language in professional and interpersonal
communication.

2. Use various methods and techniques in the organization of project and research activities, conduct an
experiment to study the development of functional literacy, critical thinking of students.



