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KIPICIIE

DJEeKTUBTI MOHAEP KaTaJorbl OKBITYIBIH KPEIUTTIK Kyiieci OOWBIHIIA KYpacThIPBLIAJIbL.
DJIeKTUBTI TOHACP KaTajoTbl >KYHEJICHTeH TaHJay OOWBIHINA IMOHAEP Ti3IMIH JKOHE OJIapAblH
KBICKa CUTIATTAMAChIH KapaCThIPaJIbl.

OKy »ocrnapbIlHIaFbl OApJIBIK MMOHIEP YII IUKIIFA OIpIKTIPUIIL: JKaambel OUTiM Oepy IHUKIIBI
(OKBIT), 6a3aneik nouaep mukisl (BI1), kocinrenaipy moraepi muksl (KIT).

Kanmer OimiM Oepy MOHIEP IMKIBI MaMaHHBIH HHTEJUICKTYaIbIK, JKEKE TYJIFAIIBIK,
QIIEYMETTIK TYPFBIJA JaMyblHa MYMKIHAIK Oepeni. ba3anbik moHIep MUKIBI Ooaniak MaMaHHBIH
MaMaH/IbIFbIHA COMKec (PyHIaMeHTaIABIK OUTIMIHIH KaJbIITacyblHa OarbITTaNaNbl. KocinTeHmipy
MOH/EP LUKIIBI KOCIOM KBI3METTIH HAKThI CAaChIH/Ia KOJJAHBUIATHIH apHAWbBI OUTIMIL, TaFIbIHEI,
KY3BIPETTIIIKTI aHBIKTAMIBI.

binim amymer Tunrtik oKy OarmapiamacbiMeH OEKITUITEH MaMaHIBIKTApABIH MIHACTTI
KOMIIOHCHT MOHJCPIH MEHI'epYMEH KaTap, YCHIHBUIBII OTBHIPFaH TaHAay OOWBIHINA MOHACPIl
TaHJAI alybl THIC.

BBEJIEHHUE

IIpn kpeauTHON TEXHOJOTHMM OOydeHHUs pa3pabaThIBAeTCsl KaTajlor SJEKTUBHBIX
JUCIUIUIMH. Karanor 3JeKTUBHBIX TUCIUIUIMH IPEACTaBISET COO0M CUCTEeMATH3MPOBAHHBIN
nepeyeHb NUCUUIUIMH KOMIIOHEHTA 0 BBIOOPY U COJIEPKUT KPATKOE UX OMUCAHHE.

Bce mucnurummebl  ydeOHOTO  TUTaHa  OOBEAWHEHBI B TPH  [HMKJIA:  [UKI
obmeooOpazoBatenbablx  auctuiuimH  (OO/]), mmkn 06a3oeix aucruiumd  (BJl), 1wk
npodummpyrommx aucuuniaud (I11).

Hyka 0011e00pa3oBaTeIbHBIX JHACILUATUIMH Ipearosaraet MOJATOTOBKY
WHTEJUICKTYaIbHOTO, JIMYHOCTHO- W COLHMAIBHO-Pa3BUTOr0 crenuanucra. Lukin 06a3oBbIX
TUCIUIUIMH HampaBlieH Ha QopMHUpoBaHUE Yy Oyaylero croemnuanucta (GyHIaMEHTaTbHBIX
3HAHHH 110 COOTBETCTBYIOMIEH CIeMATBLHOCTHU. LUK MpopmpyromuX TUCIUTUIAH OTIPEeIIIeT
nepeyeHb CIEeNUaNbHBIX 3HAaHWW, YMEHMH, HAaBBIKOB M KOMIIETEHIM MPUMEHUTEIBHO K
KOHKpETHOH cdepe npodeccnoHanbHOM e TeIbHOCTH.

Hapsiny ¢ wu3yueHueM [AMCHUIUIMH OO0S3aTENbHOTO KOMIIOHEHTAa, YCTaHOBJIEHHBIX
TUNOBBIM y4eOHBIM TUIAHOM CIICIIUATBHOCTH, OOYYAIONIMICS TaKKe IOJDKCH BBIOpATh IS
W3YYEHUS TUCIUILIMHBI KOMIIOHEHTA 0 BBIOODY.

INTRODUCTION

With credit training technology, a catalog of elective disciplines is developed. The
catalog of elective disciplines is a systematic list of disciplines of the component of choice and
contains a brief description of them.

All disciplines of the curriculum are combined in three cycles: the cycle of general
educational disciplines (OOD), the cycle of basic disciplines (DB), and the cycle of majors.

The cycle of general educational disciplines involves the preparation of an intellectual,
personal and socially developed specialist. The cycle of basic disciplines is aimed at the
formation of a future specialist fundamental knowledge in the relevant specialty. The cycle of
majors defines a list of special knowledge, abilities, skills and competencies in relation to a
specific area of professional activity.

Along with the study of the disciplines of the compulsory component established by the
Model Curriculum of the specialty, the student must also choose to study the discipline of the
component of choice.



7MO01515 Xumwus Oinim Oepy OarmapiaamMacbIHbIH 3JeKTHUBTI monaep Tizimi/llepeuenn
3JIEKTUBHBIX JTUCHUILUIMH o0pa3oBarteibHoii mporpammbl 7MO01515 Xummus/The list of
elective disciplines of the educational program 7M01515 Chemistry

Ne

ITon arayel / HaumeHOBaHME TUCITUTUIMHBL

Cemectp

| 3amaHayu OeflopraHMKaJIbIK XUMHUSHBIH TEOPUSUIBIK HETi3aepi/

TeopeTquCKHe OCHOBBI COBpeMeHHOfI HeOpraHquCKOﬁ XAMHH/
Theoretical Foundations of Modern Inorganic Chemistry

3amaHayH >KaJIbl XUMHsI/
CoBpemenHas 001as XumMust/
Modern General Chemistry

1

| JKanmel jxoHe 6eﬁ0pFaHHKaHBIK XUMUAHBI OKBITY Q,Z[iCHaMaCBI MCH 3aHaMayu

TCXHOHOFHHCBI/ MGTOI[OJIOFI/ISI U COBPECMCHHBIC TCXHOJIOTNH O6y‘ICHI/I$I
o01elt 1 HeOpraHUYECKON XUMHH/

Methodology and Modern Teaching Technology of General and Inorganic
Chemistry

| OpraHuKanblK XHUMUASHBIH TaHJAIMAIIBI Oeimaepi/

N30paHHbIe TJIaBBl OPraHUYECKON XUMHH/
Selected Chapters of Organic Chemistry

OpraHuKamnblK peakusIapablH MEXaHu3MIepi/
MexaHU3Mbl OPraHUYECKUX PEaKIUii/
Organic Reaction Mechanisms

| AHaJTMTUKAJIBIK XUMHUSHBIH TaHIaJIMaJIbl Oe1iMaepi

N30panHble TTIaBbI AaHATHTHYECKON XUMUHU

Selected Chapters of Analytical Chemistry

AHaTUTUKAIIBIK XUMUSIHBIH TEOPUSIIBIK HET13/1epi
Teopernueckne OCHOBBI aHATUTHYECCKON XUMUM/
Theretical bases of Analytical Chemistry

| binmimM Gepynieri xoHe FhUIBIMU 3€pTTEYJIepAeri KOMIBIOTEPIIIK

TCXHOJ’IOI‘I/ISIJ'Iap/
KOMHBIOTepHI)IG TEXHOJIOTUU B 06pa3OBaHI/II/I N HAYyYHBIX I/ICCJ'ICI[OBaHI/ISIX/
Computer technologies in education and research




2 cemecTp / 2 cemecTp / 2semester

IIon aTaysl / HaumeHoBanue
mucunmuinabl / Name of the
discipline

3amanayu OeiiopraHUKaJIbIK XUMHSAHBIH
TeopHUsIJIBIK Heri3aepi/

TeopeTnyeckne 0CHOBbI COBPEMEHHOM
HeOpPraHu4ecKoil Xumun/

Theoretical Foundations of Modern
Inorganic Chemistry

AKa/IeMHUKAJbIK KPEITUT CaHbl,
6akputay Typi / Kommgaecto
aKaJIeMUYECKUX KPEIHUTOB,
¢dopma xoutposns / Number of
academic loans, form of
control

4 akaeMHSIIBIK KPEIUT, EMTHXAH

4 axageMHUYecKHX KPEIUTOB, IK3aMEH

4 academic credits, exam

Ipepexsusurrep / BakanaBpuatThi Oeitopranukaneik, | Kypcel — Heoprammueckoid,  aHamutuueckoid, | Undergraduate courses in inorganic, analytical,

IpepexBusutsl / Prerequisite | aHaTUTHKANBIK, OpPTAaHHUKATBIK, (DU3UKAIBIK | OPraHUYECKOHH, ¢usnueckoit xumuu | organic, and physical chemistry
XUMUS KypCTaphl OaxanaBpuaTa

IMoctpexBuzurTep / Ou3nKaNbIK XUMHSIHBIH 3aMaHayn wmocenenepi, | CoBpeMeHHble mpobiemMsl (usnueckoit xumum, | Modern problems of physical chemistry,

IMocTpexBU3HTHI / AHAJTMTHKAJIBIK XMMUSTHBIH TaHTaaIMajbl | u30paHHBlE TIWaBbl aHaauTHueckoi xumuw, | Selected chapters of analytical chemistry,

Postrequisite Geutimuepi, OpraHHUKAaJIbIK XUMUSIHBIH | (DM3UKO-XMMHUYECKHE TMpoueccsl okpyxatome#t | physical and chemical processes of the
TaHJaIMajbl OeniMiepi, KOpIIaraH OpPTAaHBIH | cpejbl, N30paHHbIC INIaBbl OpraHuyeckoil xumun | environment, selected chapters of organic
(hu3MKa-XUMHUSIIBIK POIeCTepi chemistry

Oky MakcaTbl MeH MiHjeTTepi | MakcaTel: Ka3ipri ke3meri Oeiiopranukansik | Llens: yroyOnenHoe wu3ydeHue Hekotopbix | Purpose: in-depth study of some areas of

/ YuebHas uenb u 3a1a4u / XUMUSIHBIH KelOip OarbITTapbl OOWBIHINIA TEPEH | HAMpaBleHUH COBpPeMeHHOW Heopranuveckoi | modern inorganic chemistry. When studying the

Learning Goal and Objectives | 6inim Gepy. [Tonai oKy Ke3iHje OLTIM anyIibuiap | XUMHUH. Mpu u3yuennn  aucuumuinebl | discipline,  students  acquire  additional
KBaHTXUMHSLUTBIK TYPFBIIAH 3aTTap/blH | obydaronuecs mpuobperarorT momonHuTenabHble | knowledge about the structure of substances
KYPBUIBICHI, XAMHSITBIK TPOIIECTEPIiH | 3HAHUSI 0 CTPYKTYypE BEIIECTB c | from quantum chemical positions, the
MeXaHU3MJIEpi Typaibl KOCBIMINA GiTiM amajpl, | KBAHTOBOXHMHUYCCKMX MO3UIHUH, MexaHm3max | mechanisms of chemical processes, consider the
KOMILIEKCTI KOCBIIBICTAPIBIH KYPBUIBICHI MEH | XMMHYECKHX  MpOILEeccoB,  paccMarpuBaror | structure and mechanisms of reactions of

peakiisi MEXaHU3MIEPiH KapacThIpa bl

CTPOCHUE U MEXAHU3MbI peaKuHﬁ KOMIIJICKCHBIX
U Jp. COEUHEHUI

complex and other compounds

OKBITYZBIH HOTHXKEC] /
PesynbraT 00y4enust /
Learning outcome

1 - Kagipri xke3geri OelopraHUKaIbIK
XUMHSJAFBl 3€PTTEYIIH AaKTyallbdi TEOPHSUIBIK
JKOHE SKCIIEPUMEHTTIK OaFbITTapbIH Oinesi

2 - DBeifopranukanblK XUMHSHBIH 3aMaHAyd
MOCeJIeNIepiH MICTY/iH aKIIapaTThIK, aHAIHA3IIK
JKOHE IKCIIEPUMEHTTIK oJicTepi Typaisl Ourimi
Oap KoHE oylapABl 63  3epTTeyJepiHie
nangagaHagbl

3 - 3epTTeneTiH CypaKThIH TaKbIPHIOBI OOMBIHIIIA
97101 MOTIMETTEp i MaKCaTThl TYpJE )KHHAKIBI,

1 - 3naer aKTyasJbHBIC HAIPABICHUS
UCCIIEIOBAaHUN B COBPEMEHHOH TEOPETHUECKOU
1 9KCIIEPUMEHTAILHON HEOPTraHUUECKOH XUMHUH
2 - 3HaeT COBpEMEHHble HH(OPMAIMOHHBIC,
AQHAJMTHYECKHE U SKCIEPHMEHTAIbHBIE METOIbI

petieHust COBPEMEHHBIX npobiiem
HeOpFaHHqCCKOﬁ XUMHUHN nu I/ICHOHB3yCT nx B
HUCCIICOJOBAHUAX

3 - IeneHanpaBieHHO cobupaer,
CHCTEMATH3HPYET u AHAJIM3UPYET

1 - Knows current research directions in modern
theoretical and experimental inorganic chemistry
2 - Knows modern information, analytical and
experimental methods for solving modern
problems of inorganic chemistry and uses them
in research

3 - Purposefully collects, systematizes and
analyzes literary data on the subject of the
studied issue (work with  periodicals,
monographs)




Kydemeimi  KoHe — Tanmaiimel  (IepHOATHI
OachUTEIMIapMeH, MOHOTpaUsIIapMEH JKYMEBIC)
4 - KyOpIIBICTap MEH TIPOLECTEpPAi 3epTTey
JKOHE  TYCIHAIpY  YIIIH  >KapaThUIBICTaHY-
FBUIBIMABIK ~ OLMIMII ~ YINTacTHIpaabl,  OHBI
FBUIBIMH-3€PTTEY  JKYMBICTApPbIH  OpBIHJay/Aa
JKOHE OKBITYIIBIIBIK KbI3METIH/E Taii1anaHa bl

JHUTEPaTypHBIE JaHHbIE o TEeMaTHKe
HN3y4aeMoro BOIIpOCa (pabora c
MIEPUOTUICCKUMH U3TAaHUSAMHU, MOHOTpapUIMH)
4 - VIHTeTpupyeT €CTeCTBEHHO-HAayYHbIC 3HAHUS
UL HM3ydeHHs W OOBSCHEHMS SBICHHH WU
IpOLECCOB,  HUCIONB3YyeT  HMX B Ipolecce
BBITIOJIHEHHUST HAy4YHO — HCIIE0BATEIBCKUX
paboT M NpernoIaBaTesIbCKON JIeSITENEHOCTH

4 - Integrates natural science knowledge for the
study and explanation of phenomena and
processes, uses them in the process of research
and teaching.

ITonHiH KbICKaIIA
cunarramackl / Kpatkoe
OIHCAaHKE JUCIUILIAHEI /
Discipline Summary

BeiiopraHukaibIk XUMUSHBIH Kazipri
Mocenenepi. beliopraHukanblK XUMHUS HETi31HIe
JKATKaH TCOPHSUIBIK  KOHIICTIIUSUIAP, OHBIH
imHAe  aToMZap MEH  MOJICKYJaJIap IbIH
KYPBUIBICHIH cUmaTTayra KBaHTTBIK-
MEXaHUKaJIBIK Ke3Kapac, XUMHUSIIBIK
OaliJIaHBICTBIH TYPJII MOJENBACPi, KBIMIKBUIIAP
MEH HETI3iep TEOPHUSICHI, TOTHIFY-KAJIIbIHA
KeJTipy TmpouecTepi. DIEeMEHTTepIiH KyHeli
XUMHSCBL. Kemenni KOCBLIBICTAD
PCaKIMACHIHBIH MEXaHU3MJIEPi, KaTaTUTHKAIBIK
peakiusiiap.  KoChUIBICTapIbIH — 3JICKTPOHIIBIK
CHEKTpJIepi. Kemenni KOCBUIBICTap
PeaKIMIChIHBIH MEXaHU3MIEPI.

COBpeMeHHLIe l'IpO6J'IeMI>I Heopraﬁnqecxoﬁ
XUMHH. TeOpeTI/I‘IeCKI/Ie KOHICIIIHWH, JICKAIIHNC
B OCHOBC HeOpFaHquCKOﬁ XUMHHU, B TOM YHUCJIC
KBAaHTOBO-MEXAHMYCCKUM IMOAXO] K OIHCAHHIO
CTpOCHUA aTOMOB W MOJICKYJ, pa3JIMYHbIC
MOJIEIIH XHMHYCCKOM CBsA3U, TCOPpUA KHUCIOT U
OCHOBaHHfI, OKHUCJIUTECIBbHO-BOCCTAHOBUTCIILHBIC
MMPpOUECCHI. CucremMaTH4YecKa XHMHUS 3JIEMEHTOB.

MexaHu3Mbl peaxuii KOMILTEKCHBIX
COEIUHEHUN, KaTaJIUTHYECKUE pEaKIHH.
ONeKTPOHHBIE CIIEKTPBI COCIMHEHUN.
MexaHu3mbl peakuuiu KOMIUIEKCHBIX
COEIMHEHUN.

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

KypacTbipyms /
Paspa6oruuk / Developer

TaypoaeBa I'yjibikaH YpMaHTaeBHA, XUMUS
FBUIBIMJIapbl KAHAUAAThI, KaybIMIACTBIPbIJIFaH
npodeccop

TaypoaeBa I'y/ibikaH YpMaHTaeBHa,
KaHIUJaT XUMUYCCKNX HAYK, aCCOHHHpOBaHHLIﬁ

podeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HaumeHnoBanue
mucunumuiabl / Name of the
discipline

3aMaHayn JKaJInbl XUMHASA

CoBpemeHHas1 0011asi XUMUS

Modern General Chemistry

AxaJleMUKaJIbIK KPSIHUT CaHBbl,
6akpnay Typi / Konmgectso
aKa/IEeMHYECKUX KPEIHUTOB,
dopma xoutpossi / Number of
academic loans, form of
control

4 akaeMUSIIBIK KPETUT, EMTHXAH

4 AKaACMHYICCKUX KPEANUTOB, 9K3aMCH

4 academic credits, exam

IMpepexBusurrep /
IMpepexsusutsr / Prerequisite

Kypcel  Heopranuueckoi, aHaJIMTHYECKOM,
OpraHUYEeCKOH, ¢uzngeckoit XUMUHU
OakanaBpuara

Undergraduate courses in inorganic, analytical,
organic, and physical chemistry.

IMoctpexBusurTep /
IMocTpekBU3HTHI /
Postrequisite

Kypcbl  Heopranuueckoi, aHAJIMTHYECKOM,
OpraHUYECKOH, ¢uzngeckoit XUMUHU
OakanaBpuata

Om3UKaANBIK XAMHSHBIH 3aMaHayH Mocelenepi,
AHATMTUKAJTBIK XUMUSHBIH TaHIaIMaTbl
Gemimaepi, OpraHUKaJIBIK XUMUSHBIH

CoBpemeHHbIE MPOOTIEMBl (PU3NIECKOW XUMUH,
n30paHHbIE TJAaBbl AHAJUTHYECKONW XHMUH,
(hM3UKO-XMMHYECKHE MPOIECCHl OKpPYKaIoMIeH

Modern problems of physical chemistry,
selected chapters of analytical chemistry,
physical and chemical processes of the




Tag#anManel Oerimzaepi, KopIlaraH OpTaHBIH
(hM3HMKa-XUMUSIIBIK TIpOIecTepi

cpenbl, N30paHHbIE TTIaBbl OPTaHUIECKOH XUMHN

environment,
chemistry.

selected chapters of organic

OKy MakcaThl MCH MiHAETTEpi
/ YuebOHas nenp u 3agaun /
Learning Goal and Objectives

Makcartsl:  3aTTapAblH =~ KYPBUIBICEI ~ MEH
KacHeTTepiH, XPMUSUTBIK TIpoIecTePIiH
MeXaHU3M/ICPIH KapacTHIPYIBIH Ka3ipri Ke3meri
Ke3KapacTapblH 3epTrey. IIoHAI oKy Oirim
IyIIbIFA JKaJIMbl XUMHUSHBIH KeHOlp Herisri
3aHAapbl MEH TeopHsUIapbl OoOHbIHINA (aTOM

JKOHE  MOJIEKYJla  KYPBUIBICHI  TEOPHSICHI,
NEPUOATHIK  3aH,  XUMMSUIBIK  OaliaHbIC
TEOpUsIChI) OUTIMIH TEpEeHAETYre »MKOHE OHBI
MPaKTHKAJIBIK KbI3METIHJIE naiianany

JTAFIBUTAPBIH MEHTepyTre MYMKIHIIK Oepei

Llenb: wW3yvyeHHE COBPEMEHHBIX MOAXOIOB K
PAacCMOTPEHHUIO CTPYKTYPHl M CBOHCTB BEIIECTB,
MEXaHH3MOB XUMHYECKHX HPOLIECCOB.
W3ydeHne IHCUMIUIMHBI [JaeT BO3MOXKHOCTD
oOyuaromemycs yriryOuTh 3HAHUS o
HEKOTOPHIM OCHOBHBIM 3aKOHaM U TEOPUSIM
o0meil XxumMun (TEOpUM CTPOCHUS aToMa |
MOJIEKYJ, TNEPHOANYECKOMY 3aKOHY, TEOPHHU
XUMHYECKOH CBSI3M) M MPUOOPECTH HABBIKU HMX
UCIIOJIb30BaHUS B IPAKTUUECKOH JIEITEILHOCTH

Purpose: to study modern approaches to the
consideration of the structure and properties of
substances, mechanisms of chemical processes.
The study of the discipline allows students to
deepen their knowledge of some of the basic
laws and theories of General chemistry (the
theory of the structure of the atom and
molecules, the periodic law, the theory of
chemical bonds) and acquire the skills to use
them in practice

OKBITYIBIH HOTHXKeCH /
Pesynbrar 00yueHws /
Learning outcome

1 - Kasipri ke3meri XUMHAOAFBl 3€PTTEYIiH
aKTyalblli TEOPHSIBIK JKOHE SKCIEPUMEHTTIK
OarpITTapBIH OiNemi

2 - Xanmpl XUMUSHBIH 3aMaHAyHd MoceJelepiH
MICTTYAiH  aKMapaTThIK, aHAIW3IOIK  JKOHE
SKCIEPUMEHTTIK 9ficTepi Typamsl Oumimi Oap
JKOHE OJapAbl ©3 TMPaKTHKAIBIK KbI3METIHIC
naiiagaHaibl

3 - 3eprTeneTiH CYpPaKkThIH TaKbIPHIOBI
OOMBIHIIA 9/1e0U MOTIMETTEpP/Ii MAKCATThI TYPAE
JKUHAUIBI, KyHeneni J)KOHE TaJTau bl
(mepuoaTsI OachUTBIMIapMEH,
MOHOTpadHsIIApMEH KIHE T.0. KYMBIC)

4 - OyHZaMeHTalbAi XUMHUSIBIK TYCIHIKTEp
Kyheci MeH JKAITITBI XUMHUSHBIH
METOOIOT ASITBIK acTeKTiNepi, OJIapIbIH
XUMUKTEPJIi KociOn JalbIHayJaFsl peii Typajibl
Oimimi Gap

1 - UVwmeer mpexnctaBieHHss O HauOoiee
aKTyaJbHBIX HAIPABICHUAX WCCIICAOBAaHUHA B
COBPEMEHHOM TEOPETUUECKON U
SKCIIEPUMECHTAIBHON XIUMHN

2 - 3HaeT COBpeMCHHBIC WH(OPMAINOHHEIE,
AHATUTHYECKIE W SKCICPUMEHTAIBHBIC METOIBI
peIleHHs COBPEMEHHBIX MPOOJIeM 00IIei XUMUH
1 MCIIOJIBb3YET UX B MPAKTHUCCKOM JACITEIbHOCTU

3 - LenenanpaBieHHO cobupaer,
CHCTEMaTH3HPYET u aHaJIM3UPYyeT
JUTEpaTypHbIE JIaHHbIE o TeMaTHKe
HU3y4aeMoro BOIIpOCa (pabota c

MEPHOANYECKUMH H3JIaHUAMH, MOHOTpa(UsIMN)
4 - Brageer: TpeiCTaBICHUSIMH O CHCTEME
(yHZaMEHTANBHBIX XMMHYECKHX MOHATHH U
METOJIOJIOTUYECKUX AacleKTOB OOIIeH XHMUH,
UX poiIM B TPOQPEecCHOHATIBHOW IOATOTOBKE
XHMHKOB.

1 - Has an idea of the most relevant research
areas in modern theoretical and experimental
chemistry

2 - Knows modern information, analytical and
experimental methods for solving modern
problems of General chemistry and uses them in
practice

3 - Purposefully collects, systematizes and
analyzes the literature data on the subject of the
issue under study (work with periodic
publications, monographs)

4 - Has: ideas about the system of fundamental
chemical concepts and methodological aspects
of General chemistry, their role in the
professional training of chemists.

ITonHIH KBICKAIIIA
cunattamacel / Kpatkoe
OIIMCAHUEC NUCLIUIIJINHBI /
Discipline Summary

ATOM KYpBUIBICHI, XUMIBUIBIK OaiJIaHBIC XKoHE

MOJIEKYJIaJap IbIH KYPBUIBICHI TypaJibl
iTiMaepain Kazipri FBUIBIMU JICHTeHi.
KoIIKbUIIBIK-HET 13T JKoHE TOTBIFY-
TOTBIKCHI3JIaHy  TPOIECTEPiHAETI  3aTTapAbIH
peakuusIblK ~ KabineTi,  JJeMEHTTEp  MeH
OJIap/IBIH KOCBUIBICTAPHI KaCHUCTTepPiHiH
Ke3eH/IUIIT1H Kaszipri 3aMaHFBbI

HMHTCpIIpCTalvsiay.

CoBpeMeHHBIII HaydHBIH YpOBEHb YYCHHHA O
CTPOEHMM aTOMa, XHUMHUYECKOM CBSI3U U
CTPOCHUU MOJIEKY L. Peaxkunonnas

CIIOCOOHOCTH BCHICCTB B KHCJIOTHO-OCHOBHBIX H
OKHUCJIUTEIIbHO-BOCCTAHOBUTECIIBHBIX IIpOHIECCax,
COBPEMEHHAA HWHTCpHpPETAUA MNCPUOAUIHOCTHU
CBOICTB 2JIEMEHTOB M MIX COCﬂHHeHHﬁ.

The modern scientific level of the teachings on
the structure of the atom, chemical bonds and
the structure of molecules. The reactivity of
substances in acid-base and redox processes, a
modern interpretation of the periodicity of the
properties of elements and their compounds.




KypacTtsipyms! /
Paspa6orunxk / Developer

Tayp6aeBa I'yibikan YpMaHTaeBHA, XUMUAS
FBUIBIMAAPBI KaHANUAATHI, KAybIMIACTIPBIIFaH
npodeccop

Tayp6aeBa I'ynb:kan YpmaHTaeBHa,
KaHIUIAT XUMHIECKHX HayK, aCCOLIMUPOBAHHBIH
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaysl / HaumeHoBanue
mucuumiuabl / Name of the
discipline

/Kaanel xoHe OeiiopraHUKAJbIK XUMHSTHBI
OKBITY dIicHaAMachl MeH 3aHAMAYH
TEXHOJIOTHsIChI/

MeTo10J10TUs M COBpPEeMEHHbIE TEXHOJOTHH
o0y4eHus1 001Ieil 1 HeopraHu4ecKko XxumMun/

Methodology and Modern Teaching
Technology of General and Inorganic
Chemistry

AXaIeMHUKaJbIK KPETUT CaHbl,
6akpitay Typi / Konmgecto
aKa/IeMHYECKUX KPEIHUTOB,
¢dopma xoutposns / Number of
academic loans, form of
control

5 aKageMUsITBIK KPEIUT, eMTUXaH

5 akageMH4ecKkux KpeInuTOB, IK3aMEH

5 academic credits, exam

IMpepexsusurrep /
Ipepeksusutsl / Prerequisite

[enaroruka, XUMUSHBI OKBITY 9JIiCTEMEC]

Henaromxa, METOAMKA MpeToJaBaHusd XUMUN

Pedagogy, methods of teaching chemistry

IMocTpexBuzuTTEp / I[NearoruKasibiK MPaKTHKA, MATHCTPAHTTHIH IMemaroruyeckas MPaKTHKa, Hayuno- | Pedagogical practice, research work of a

IMocTpexBu3uThHI / FBUIBIMH-3epTTey XyMbIchl (HUPM) uccieqoBarenbCkas — pabora  maructpanra, | master's student, (NIRM)

Postrequisite (HUPM)

Oky MakcaThl MeH MiHaeTTepi | MakcaTsr: eNiMi3aig uHTeIUIeKTyanaplK | [lens: moaroroBka crymeHToB B obmactu | Purpose: training students in the field of

/ V4eOHas 1enb ¥ 3a1auu / JaMbIFaH  a3aMaThIHBIH  CHIH  TYPFBICHIHAH | OBNQJICHHS METOJOJIOTHEH © coBpeMmeHHbIMU | mastering the methodology and modern

Learning Goal and Objectives | oiiayblHbIH  HETi3iH  KYpPaWTbIH  JKaJIIbl | TEXHOJIOTHUSIMU oOmei xumudeckoit | technologies of General chemical training,
XAMUSIIBIK TAMBIHABIKTHIH 3aMaHayu | MOJrOTOBKH, MPEICTABIISIFOLINX ocHoBy | which are the basis of critical thinking of an
TEXHOJOTHSUIAPEI MEH oJ[iCHAMACBIH MEHIepy | KpUTHYecKOoro MbInuieHust — umHTeiwiekTyanbHo | intellectually developed citizen of the country
cajlachlH/a CTYICHTTEP I JaibIHaaY. Pa3BUTOrO rpakJaHuHA CTPAHBI Tasks: to form modern theoretical concepts and
Mingerrepi: MeKkTenTepe, KOJUIEKAEpIe KoHe | 3amaun: c(hopMUpOBAThH coBpemennsie | concepts of the methodology of General and

JKOFaphl OKY OpBIHAApPBIHIA OKAIMBl JKOHE | TEOPETHYECKHE MpECTaBlICHHS W KOHIEmmuu | inorganic chemistry in schools, colleges and

OelopraHnKaJIbIK XUMUS QMiCTEeMECiHIH | METOMOJOTHH OOIIel W HeOpraHWYeCKOW XxuMun | Universities.

3aMaHayd  TEOPWSJIBIK  TYCIHIKTEpI ~ MEH | B IIKOJaX, KOJUISIKAaX M By3ax.

TYKBIPBIMIaMAJIAPBIH KAJIBIITACTHIPY.
OKBITY/IBIH HOTHXKEC] / 1 - skanmel koHe Oeifopranukanslk xumus | 1 - mpumenser coBpemeHHble nenaroruveckue | 1 - applies modern pedagogical approaches to
PesynbraT 00y4enust / cajachlHOa OimiM anylbulapAbl Jaspiay[blH | MOAXOABI  IUIaHWpoBaHWMs u  opranmzauuu | planning and organizing the educational process
Learning outcome OKY MIPOLIECIH JKOocTapiay MEH | y4eOHOro mpolecca MmoAroToBku obyuarouxcst | of training students in the field of General and

YUBIMIACTBIPYABIH 3aMaHayd IeIarOorHKalIbIK
TOCUTIEPIH KOJIIAHAIBL,

2 - xumust OeIiMIepiH OKBITYIBIH 9JliCHAMABIK
KypaJIapblH MEHIEPIeH;

3 - MekTenTepae, KOUICKIACPAC KOHE KOFaphl
OKY OpBIHIAPBIHIA KB JKOHE
OefopraHuKaNbIK XUMUS CaJachIHAAFbl  OiTiM
Oepymiy JKaHAPTHUTFaH Ma3MYHBIHBIH
KOHTEKCTiHE OKYy-TopOue MIPOTIECiH

B 00nacty o01Ieit 1 HeOpraHN4eCcKOH XUMHUH;

2 - BIIaJeeT METO/I0JIOTHYECKUM
MHCTpyMEHTapueM o0y4eHHs pa3esioB XUMHUH;
3 - IaHUpyeT W OCYLIECTBISIET Y4eOHO-
BOCIIUTATEIbHBIN mpouecce B KOHTEKCTE
OOHOBIIEHHOTO ~COJiep)KaHHs 00pa3oBaHusl B
obiacti oOmiell W HEOPraHWYECKOW XUMHUH B
IIKOJIaX, KOJIJIEIKaxX U By3ax;

4 - mmaHWpyeT BHEAYOUTOPHYIO Y4eOHYIO

inorganic chemistry;

2 - owns methodological tools for teaching
chemistry sections;

3 - plans and implements the educational
process in the context of the updated content of
education in the field of General and inorganic
chemistry in schools, colleges and universities;

4 - plans out-of-class educational work on the
subject, developing programmes for additional




JKOCTIapJIAW Il JKOHE JKY3ere achIpalibl;

4 - moH OOWBIHINA ayAWTOPHSIAH THIC OKY
JKYMBICTAapbIH KOCHApIaiabl, KOCBIMIIA OKBITY
OarmapramMasapbIH d3ipIIeiii;

6 - oKammel KOHE OCHOpPTaHWKAIBIK XHMUS
calachlHAArbl  OLTIM  Oepy MeH  FBUIBIMHU
3eprreynepaeri opTypii (dhopmanapsl,

Kypajqjap MEH oJicTepAi, COHJal-aK OKBITY
9/IiCTEpiH TaHAAM/IbI )KOHE NaljanaHaibl;

7 - OimiM OepyaiH KaHAPTBUIFAH Ma3MyHbI MEH
Ka3ipri 3aMaHfbl TEXHOJOTHsIAp OSAiCHAMACHI
HeTi3iHAge OutiM Oepy YHBIMAApBIHAAa XUMHUSHBI
OKBITYZBI MeJaroruKajblK cyHeMenneyi xKy3ere
achIpapl;

8 - TIloHmiK, FBUIBIMH, KOCIOH-II€IaroruKaiblK
cayanapnarbl o3 OeTiMeH OLTIM aXyablH >KeKe
KaXXCTTUTIKTEPIH XKY3€ere achIpabl

pabory mo  mpemmery,  pa3pabaThIBacT
HPOTrPaMMBbI JOMOJIHUTEIHLHOTO 00yYeHHS;

6 - BBHIOMpaeT M HCHOJB3YeT pPa3HOOOpa3HBIC
(hopMEI, cpencTBa W METOABI B 00pa3oBaHUH U
HAyYHBIX HCCIICJIOBAaHUAX B oONacTH oOmed u
HEOpraHMYEeCKON XHMHH, a TaKKe METOAWKH
00yueHus;

7 - OCyWIECTBISIET Ha OCHOBE METOJIOJOTHH
OOHOBIICHHOTO ~COJICp)KaHMsl 00pa3oBaHHs U

COBPEMEHHBIX ~ TEXHOJOTHH  IeAarornueckoe
COIIPOBOK/CHUE 00yueHHs XUMUHU B
OpraHu3alusix 00pa3oBaHMUS;

8 - Peammyer nmyHBIE TOTpeOHOCTH

camMo00pa30BaHMsl B  INIPEIMETHOH, Hay4HOH,
npodeccrnoHaNBbHO-TIEAarOTHIECKON 00TacTsIX

training;

6 - selects and uses a variety of forms, tools and
methods in education and research in the field of
General and inorganic chemistry, as well as
teaching methods;

7 - provides pedagogical support for teaching
chemistry in educational organizations based on
the methodology of updated educational content
and modern technologies;

8 - Implements personal needs of self-education
in the subject, scientific, professional and
pedagogical fields

[ToHHIH KBICKaIIA
cunarramacel / Kpatkoe
OINMCAaHUEC NUCLIUITJIMHBI /
Discipline Summary

Metomonoruss KoHE Kazipri TEXHOJOTHIAp
Kannel  XUMHSIBIK — JaWBIHABIKTBIH — HETi3l
peTiHAe, FBUIBIMU JYHHETAHBIM Ma3MYHBIHBIH
HeTi3i. BapiblKk XUMESUIBIK OUTIMHIH HETIi3iH
KYpaliTIH  TEOPHSUIBIK  TYCIHIKTEp  MeEH
TYKBIPBIMaMaTap-3JeMEHTTePIH JKOHE
ONMapIBIH TY3UITEH KapamaibIM >KOHE KypJeli
OpTaHUKANBIK  eMeC  JKOHE  OpraHHWKaJbIK
3aTTapAblH KacweTTepi. 3aTThIH  KYPBUIBICHI
TypaJibl 3aMaHayd TYCIHIK, jKaHa amlbUIBIMIIAp
asACHIHA XUMHSIJIBIK —TIPOLECTEPIiH  HETi3Ti
TEOPHSUIAPBIH, BIIEMEHTTEP XHUMUSICBHIH ©3€KTi
Tyciaaipy . Tipi *oHe jKaHChI3 TaOWFaTTa OTETIH
mpouecTepAain, ~ Oipmiri, iprem — XUMHSIIBIK
3aHIOBUIBIKTAp. MeKTenrepae, KOJUICHKIACPIC
xoHe JKOO-nma >xanmbpl koHe OeiopraHUKaIbIK
XUMUSTHBI OKBITYIbIH Kasipri 3aMaHFbI
TEXHOJIOTHSUIAPBIHBIH ~ TEOPISUIBIK  0Oa3achl.
JKanmer  xoHe  OcHOpraHHWKANbIK — XHUMHSHBI
Kazipri 3aMaHFbI I1€JarOTUKAJIBIK,
TEXHOJIOTHsIIApMEH OKBITY 9JIiCHAMACHIH
KEeTUIIipy  (OKBITYIBIH MOIYNBIIK  >KyHeci,
OimimMai Oakpliay MeH Oaraiay/blH PEHTHHITIK

MeTomonorus ¥ COBpeMEHHBIE TEXHOJOTHH Kak
dbyHIaMeHT o0IIell XWMHUYECKOH MOATrOTOBKH,
OCHOBA COJICp’KaHHsI HAyYHOT'O MHUPOBO33PEHUS.
Teoperndeckne NpeACTaBICHUS M KOHIEIUH,
COCTAaBIIAIONINE OCHOBY BCEX XHUMHYECKHX
3HAHUI - CBOIICTBA 3JIEMEHTOB M 00Pa30BaHHBIX
UMH TIPOCTBIX M CIOXHBIX HEOPTaHWYECKHX WU
OpPTaHUYECKHX BEIIIECTB. CoBpeMeHHbIE
MpeJCTaBICHUS 0 CTpPOCHHH BEIIECTBa,
aKTyajbHas HHTEpIPETAlls OCHOBHBIX TEOPHH
XUMHYECKIX MPOIECCOB, XUMHH J3JIEMEHTOB B
CBETE HOBBIX OTKPHITHHA. EMUHCTBO TpoIieccos,
MPOTEKAIIINX B KUBOW M HEXKUBOU MPUPOJE,
(hyHIaMeHTaIbHBIE XAMHUYIECKHE
3aKOHOMEPHOCTH. Teopernueckas 6aza
COBPEMEHHBIX TEXHOJIOTHI 0OydeHus oOmei n
HEOPTraHMYEeCKOW XMMHHU B IIKOJIAX, KOJUIEIKax
1 By3aX. YCOBEpIICHCTBOBAHWE METOJOJOTHU
o0y4yeHuss oOmed M HEOPraHWYECKOH XUMHHU
COBPEMEHHBIMU TeJlarorm4ecKuMH
TEXHOJIOTUSIMU (MOJIyJIbHAsI CHCTEMa O0Yy4eHHUs,
pelTUHrOBasl CHCTeMa KOHTPOJS U OLEHKU
3HaHUH, KeMC-TeXHOJIOTHsI, npoOIeMHOE

Methodology and modern technologies as the
foundation of general chemical preparation, the
basis of the content of the scientific worldview.
Theoretical concepts and concepts that form the
basis of all chemical knowledge are properties
of elements and simple and complex inorganic
and organic substances formed by them. Modern
ideas about the structure of matter, an actual
interpretation of the basic theories of chemical
processes, element chemistry in the light of new
discoveries. The unity of processes occurring in
animate and inanimate nature, fundamental
chemical laws. Theoretical base of modern
teaching technologies for general and inorganic
chemistry in schools, colleges and universities.
Improving the teaching methodology of general
and inorganic chemistry with  modern
pedagogical technologies (modular training
system, rating system for monitoring and
evaluating  knowledge, case technology,
problem-based learning, etc.); creating a system
of incentives that increase the personal
responsibility of students.




JKyHeci, KeHC-TeXHOIOTHS, IPOOIEMAITBIK, OKBITY
JKoHEe T. 0.); OUTIM anymbUIapAslH — KeKe
JKayanKepIIUITiH apTTBIPAaTHIH  BIHTAIAHABIPY

JKYHECiH KYpy.

oOydeHwne U T.1I.); CO3TaHUE CHCTEMBI CTUMYJIIOB,
MOBBILIAIOIINX EPCOHATBHYIO OTBETCTBEHHOCTh
00yJaroImuxcs.

Kypactoipyms /
Paspa6orunxk / Developer

Tayp6aeBa I'yibikan YpMaHTaeBHA, XUMUAS
FBUIBIMAAPHI KaHANUAATHI, KAybIMIACTIPBIIFaH
npodeccop

Yepusasckas Oubra MuxaijioBHA, KaHAUIAT
MeIarOTMIECKUX HAYK, aCCOLNUPOBAHHBIN
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaynl / HaumenoBanune
aucoumimabl / Name of the
discipline

AHAJTUTHKAJIBIK XUMHSIHBIH TaHIAJIMAJIBI
OeJimaepi

l/l36pam{ble IJ1aBbl AHAJIHTHYECKOH XHUMHH

Selested Chapters of Analytical Chemistry

AKaZieMUKaJIbIK KPETUT CaHbl,
6akputay Typi / KonudyectBo
aKaJeMUYCCKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of
control

5 AKaAEMUAJIBIK KPEAUT, EMTUXAaH

5 AKAAEMUYCCKUX KPEANUTOB, 9K3aMCH

5 academic credits, exam

[pepexBusurrep /
IpepexBusuTsl / Prerequisite

BakanaBpuar  KypCHIHBIH  OeifOpraHMKaibIK
XHMHS, camajblK aHalu3, CaHIBIK AaHaH3
XUMHS, QU3UKAIBIK 3epTTEY 9IiCTepi MoHAepi

HeOpFaHI/I‘IeCKaﬂ XUMH, Ka4yeCTBCHHBIN aHaJIn3,
KOJIMYE€CTBEHHBII aHaJIn3, METObI (1)I/I3I/I‘ICCKOFO
HCCJICA0BAHMS U3 KypcCa 6aKanaBpI/IaTa

Inorganic  chemistry, qualitative analysis,
quantitative analysis, methods of physical
research from the undergraduate course

IMocTpexBuzurTep / Ou3nKanblK XUMHSHBIH 3aMaHayn macenenepi, | CoBpemeHHble mnpobiemsl (usnueckoir xumun, | Modern Problems of Physical Chemistry,

IMocTtpexBusutsl / Postrequisite | aHanu3ain (bU3UKA-XUMHUSIIBIK amicTepi, | PU3UKO-XHUMUYECKHE METO/IbI anamusa, | Physico-Chemical Methods of  Analysis,
QHAITM3/IIH HHCTPYMEHTTIK 9/1icTepi HHCTPYMEHTAIIbHBIC METOIbI aHATH3A Instrumental Methods of Analysis

Oky MakcaTbl MEH MiHAEeTTepi | Makcar — XUMHUsUIBIK nOpouectepiin — Herisri | Llens — ¢opmupoBanue cucremusix 3Hanumii | The goal is to form a system of knowledge of

/ YueGHast nens u 3axa4un / 3aHABUIBIKTApEl  Typalbl OKyMeni Oimimaepin | 6a3oBeIx — 3akoHOMepHocted — xumwmueckux | the basic laws of chemical processes and further

Learning Goal and Objectives | kanbinracteipy HKOHE MaruCTpaHTTap/asIH | IPOIECCOB " JanbHenIee passurue | develop the General chemical training of a

JKAJIMBIXMMUSUIBIK OUTIM JIGHTeiiepiH oaH api
JIAMBITY.

Mingerrepi:

- camajbIK JXOHE CaHJBIK aHAIN3 KypCTapbIHAH
aJFaH HETi3Ti TYCIHIKTEpHi TePEeHAETy, KeHEHTy
KOHE JTaMBITY;

- aHANM3AIH  aca  MaHBI3ABl  XMMHSUIIBIK
SIiCTepiH JKoHE OJap/bl KOMBIIFaH Maceneepi
HISHTyAe KOJIJaHy MYMKiHIIITIKTepiHe yipeTy.

O6HleXHMH‘IeCKOﬁ IIOATOTOBKHU MaFI/ICTpaHTa.
3amaun:

- yrIyOuTh, pacuUIMpUTh U Pa3BUTh OCHOBHbBIE
MTOHSTHSI, MOJTy4EHHbIC u3 KypCOB
Ka4eCTBEHHOI'0 ¥ KOJMYECTBEHHOI'O aHaJIN3a;

- 0o0yunth Hamboliee BAXKHBIM XHMHUYECKUM
METOJAaM aHaJiu3a W  BO3MOXHOCTAM  HX
NPUMEHECHUsT TIPH PEIICHUH IIOCTaBICHHBIX
3a1ad4.

master's student.

Tasks: - to deepen, expand and develop the basic
concepts obtained from the courses of
qualitative and quantitative analysis;

- teach the most important chemical analysis
methods and their application in solving tasks.

OKBITYIbIH HOTHXeEC /
PesynbraT 00y4enust /
Learning outcome

1 — peakuus mapTeiHa OAMIAHBICTHI TEOPHUSITBIK

OimiMaepin OeumiekTepAiH  OKardaliapbiH
ecernrey/e Kojimana oinei;
2 —  Teme-TeHJIK  KargadbIHIArbl pH

KOHIICHTPAIUSCHIH, TENEe-TCHIIK KOHCTAHTAChIH,
JIUCCOIMAIIUSHBI,  PITIITIKTI, KOMILICKC

1 — ymeeT NpUMeHSTh TEOPETUUECKHIE 3HAHUS
JUISL pACYETOB COCTOSIHUS YaCTHIL B 3aBUCUMOCTH
OT YCIJIOBUH;

2 — paccunThiBaeT PH paBHOBeCHBIC
KOHLICHTPAIMH, KOHCTAaHThl PAaBHOBECHS,
JIMCCOLIMAIINH, PACTBOPHMOCTH.

1 - can apply theoretical knowledge to calculate
the state of particles depending on the
conditions;

2 - calculates pH equilibrium concentrations,
equilibrium constants, dissociation, solubility.
complexations;




TY3UTyiH ecenTeil anansr;

3 — HAKTBl XUMISUJIBIK €CENTepAi IIemryre
KOJTAIIIBI 9ficTepli TAHIAM amasl;

4 - TaHmanFaH aHANHM3 ONICTepiH HETi3aeyxae
TEOPHSUTBIK OiMiMIEpiH KOJIaHa bl

KOMIUIEKCOOOpa30BaHus;

3 — ymeeT BBIOMpaTh aIeKBaTHBIA METOX
pelIeHNs] KOHKPETHOM XUMHUYECKOH 3a1auu;
4 — BCTIONB3yeT TEOPETHUCCKIE 3HAHUS IS
000CHOBaHMS BEIOOpa METOOB aHAJII3a

3 - can choose an appropriate method for solving
a specific chemical problem;

4 - uses theoretical knowledge to justify the
choice of analysis methods

[TonHIig
CHITATTaMAaChl
/KpaTkoe omucanue
mucrmmnael/ discipline
summary

KbICKaIa

Epirtinninepaeri HOHIBIK Terne-TeHIIK.
AHaTUTHKAJIBIK XAMHUSIA KOJIIAaHBLIATBIH
HETI3TI XUMISUIBIK TCOpHsJIap MCEH 3aHaap.

Cynbl epiTiHaizepaeri TOMOTeHIl peakuusiap.
Bpencren-Jloypu ~ TeopHwsChl  TYPFBICBIHAH
THIPONH3II KapacThlpy. KBIIIKBUIIBIK-HET13/11K
tutpiey. Cychi3 epiTiHguIepJeri MpOTOIUTTIK

Tere-TeHIIK. A3z epUTiH KOCBLIBICTAD
epiTiHmiciHaeri TeTe-TEHIIK. TyHIBIDY
PEaKIUSICHIHBIH rpaBUMETpHsIIA KOHE
TUTPUMETPHSIA KOJIIAHBLTYBI.

KoopauHamusislK, KOCBUTBICTAp €piTiHIICIHIET
tere-reHaik. KomruiekcoHomerpusi.  TOThIFy-
TOTBIKCBI3J]AHy IPOLECTEPIHACTI Teme-TeHIIK.

Kapteimait  peakuusanmapAblH —~ CTaHAAPTTHIK
MOTEHIMANIaPbIH ecenrey. TotbIry-
TOTBIKCBI3JJAHY peakuusiapsl, OJIapIbIH

TUTPUMETPHSIIA KOJIAHBLIYBI, ECeNTeyJIepi.

Honnrsie paBHOBecusi B pactBopax. OCHOBHbIE
XUMHUYECKHE TEOPUU U 3aKOHBI MPUMEHSIEMBIE B
AHAIUTUYECKOW XUMUU. 'OMOreHHbIE peakiuuu B
BOAHBIX pacTBOpax. ['MApOIW3 C TOUKH 3pEeHUs
teopun bpencrena-Jloypu. KuciotHo-ocHOBHOE
TuTpoBaHue. IIpoTonuTHYECKHE pAaBHOBECHS B
HEBOJIHBIX pacTBopax. PaBHOBecusi B pacTBopax
MaJIOpaCTBOPUMBIX coequHeHud. IIpumeHeHue
pCakumn OCaAXKIACHUA B TpaBUMETPpUN )41
TUTpUMETpuU. PaBHOBecuss B pacTBopax
KOOPpAUHAIMOHHBIX COG[[I/IHCHI/Iﬁ.
KommekconomeTpusi. PaBHOBecus npu
MIPOTEKaHUU OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX
npoueccoB. PacyeTsl cTaHIapTHRIX MOTEHIHAIOB
MOJIypEaKIIHH. OKHCIUTENBHO-
BOCCTaHOBUTENbHBIE PEAKLIUU, UX IPUMEHEHUE B
TUTPUMETPUU U PACUETHL.

lonic equilibria in solutions. Basic chemical
theories and laws applied in analytical
chemistry. Homogeneous reactions in aqueous
solutions. Hydrolysis from the point of view of
the Brensted-Lowry theory. Acid-base titration.
Protolytic equilibria in non-aqueous solutions.

Equilibria in solutions of poorly soluble
compounds. Application of the deposition
reaction in gravimetry and titrimetry.
Equilibrium in solutions of coordination
compounds.  Complexometry.  Equilibrium
during the course of redox processes.

Calculations of standard half-reaction potentials.
Redox reactions, their application in titrimetry
and calculations.

KypacTbipyms /
Pa3pa6oruuxk / Developer

TaypoaeBa I'yjibikaH YpMaHTaeBHA, XUMUS
FBUIBIMIAPbI KaH/IUAAThI, KAybIMIACThIPbLIFaH

npodeccop

Tayp0OaeBa I'yibikaH YpMmaHTaeBHa,
KaHM/aT MeJarorndecKuX HayK,
accOIMMPOBAHHBIN Ipodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HaumenoBanue
mucunumuiaasl / Name of the
discipline

AHATATHKAJIBIK XUHMUSIHBIH TEOPHSLIBIK
Heri3aepi

TeopeTuyeckue OCHOBbI AHAJIUTHYECKOM
XUMHUU/

Theretical bases of Analytical Chemistry

AxaeMHUKaJIbIK KPSIUT CaHbl,
6akpinay Typi / Konmgectso
aKaJIeMUYECKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of
control

5 aKaJeMUsUITBIK KPEIHUT, eMTUXaH

5 AKaACMHUYCCKUX KPEAUTOB, 9K3aMCH

5 academic credits, exam

IMpepexBusurrep /
IMpepexsusutsr / Prerequisite

OakamaBpuaT  KYpCHIHBIH  O€HOpraHWKAaJBIK
XUMHSA, CamlajblK aHajiW3, CaHABIK AaHAIIN3
XUMHSA, GU3UKAIBIK 3epTTeY dIicTepi MoHAepi

Heopranunueckas Xxumus, KaueCTBEHHBIN aHAIU3,
KOJIMYECTBEHHBIM aHAN3, METOIbI (PU3UUECKOTO
WCCIIeTOBaHMS M3 Kypca OakaaBpuaTa

Inorganic  chemistry, qualitative  analysis,
quantitative analysis, methods of physical
research from the undergraduate course

ITocTpexkBusutTep /

OIBUKAIBIK XAMHASHBIH 3aMaHayH Mocelenepi,

CoBpemMeHHbIE NMPOOTIEMbl (PU3NIECKON XHUMUH,

Modern Problems of Physical Chemistry,




IMocTpexBusnTHI / AHAIU3IH (bU3HKa-XUMHSITBIK amicrepi, | PU3UKO-XUMHUIECKHE METOBI ananmsa, | Physico-Chemical Methods of  Analysis,
Postrequisite QHATM3/IIH HHCTPYMEHTTIK dfticTepi HHCTPYMEHTAIIbHBIC METOIBI aHATH3a Instrumental Methods of Analysis

Oky MakcaTbl MEH MiHAeTTepi | Makcar — XMMHMAIBIK mOpouectepmin — Herisri | Llems — ¢opmupoBanme cucremusix 3uanumit | The goal is to form a system of knowledge of
/ Yde6GHast 1eNb 1 31291 / 3aHBUIBIKTAPBl  Typajbl Kyieni Oimimaepin | 6a3oBbix  3akoHOMepHocTed — xumuueckux | the basic laws of chemical processes and further
Learning Goal and Objectives | kambimracTelpy ~ KOHE  MarucCTpaHTTapiblH | MpoleccoB W JambHeiimero  passurust | development of General chemical training of

JKANMIBIXAMUSUIBIK OLMiM IeHreinepin omaH opi
JIAMBITY.

Mingerrepi:

-camanblK JKOHE CaHJbIK aHAIU3 KypCTapblHAH
aJFaH HETi3Ti TYCIHIKTEepHAi TepeHIETYy, KeHEUTY
JKOHE JJAMBITY;

- aHANM3MIH aca MaHBI3Ibl XUMHUSIIBIK ONiCTepiH
JKOHE OJIapibl KOWBLIFAH MOCENEICpIl IICHIye
KOJIaHy MYMKIHIIUTIKTEpiHE YHpeTy.

OO0IIEXUMHIECKOW TTOATOTOBKM MAarucTpaHTa.
3amaun:

- yrayOuTh, pacHIMPUTh M Pa3BUTh OCHOBHBIC
[TOHSATHUS, MTOJTyYCHHBIC u3 KypCOB
KAueCTBEHHOI'0 U KOJIMYECTBEHHOTO aHAIN3a;

- 0o0yunTh HauOOJIeC BAXHBIM XHUMHUYCCKUM
METOJAM aHaJIu3a W  BO3MOXHOCTAM  HUX
NPUMEHCHUSI TPH PEUICHUH IOCTaBICHHBIX
3a/1a4.

undergraduates.
Tasks: - to deepen, expand and develop the basic
concepts obtained from the courses of

qualitative and quantitative analysis;
- teach the most important chemical analysis
methods and their application in solving tasks.

OKBITYIbIH HOTHKEC] /
PesynbraT 00y4enus /
Learning outcome

1 — TanmanFaH aHaj M3 OMICTEPIH Heri3aeynae
TEOPHSUTBIK OLTIMICPIH KOJIIaHAIbI;

2 — rpadukTepai KYpy JarabulapblH HT'€PreH;

3 — aHanM3 HOTWXKENCpiH Oaranaiifibl KoHE
KaTeNIKTeP/Ii €CEeNTeH/Ii;

4 — aHaNM3 HOTWXKENEpiHE CYHEHII, FBUIBIMH
HETI3/IeJIreH KOPBITBIH/IBIIAD MEH YCBIHBICTAP,IbI
JKacam bl

1 — ucrosb3yeT TeOpeTUIECKUE 3HAHUS JUIs
000CHOBaHMS BEIOOPA METO/IOB aHANIM3,;

2 — BIIa/IeeT HaBBIKAMH MTOCTPOCHUsS rpaduKoB;
3 — OLIEHHMBAET MOJYYCHHBIE PE3YIIbTATHI
AHAJIM30B U BBIYUCIISET BO3MOKHbIE OLIMOKH;
4 — popmymupyeT HAyIHO 0O0CHOBAaHHBIC
BBIBOJIBI M PEKOMEHIAIIMU HA OCHOBE
pe3yJbTaTOB aHAIN3A

1 - uses theoretical knowledge to justify the
choice of methods;

2 — possesses the skills of graphing;

3 - evaluates the obtained analysis results and
calculates possible errors;

4 - formulates scientifically based conclusions
and recommendations based on the results of the
analysis

[ToHHIH KBICKaIIa
cunatramacel / Kparkoe
OIIMCAHUE JUCLUAILIUHEL /
Discipline Summary

3amanayu AHAJUTUKAJIBIK XHUMHUSHBIH
TEOPUSUIBIK HET13/Iepi KOHE OJIap/ibl MPAKTHKAA
KOJIJIaHy. AHaIUTHKATBIK XUMUSHBIH
METOJOJIOTHSITBIK MaceJesepi. 3amaHayu
AHAIUTUKAJIBIK XUMUSAHBIH KYPBUIBIMBI.
AHQIUTHKAIBIK XUMUS  OficTepi. XUMHSIIBIK

aHAIU31 KOJIaHyIbIH MaHbI3bl. MOJICKYIISIPIIBIK
aHanmu3. 3aTTapsl KOHIEHTPIIEY XOHE OeIymiH
Kannel npuHOUnTepi. KOHIEHTpiey  KoHe
OonymiH (U3UKAIBIK JXOHE HETI3rl XUMHUSIIBIK
amicrepi. 3amaHayu IMUCCUSIIBIK
CHEKTPOCKOMISIHBIH TEOPHSUTBIK HETIi3Jepi kKoHe
OHBIH MPaKTUKAJIBIK KOJIJAHBLTYBI.
DJeKTPOMAarHUTTIK COyJIeHIH CiHipinyi.
ATOMIBIK-a0COPOLMSIBIK ~ CHEKTPIIK — aHAJH3.
Macc-CleKTpOMETPUSHBIH TEOPHSUIBIK
Herizaepi. XpoMaTorpadusuiblK aHAINA3 IiCiHIH
TEOPUSIIBIK HETI3/Iepi KOHE OHBIH MPAKTHKAIIBIK

Teopernueckue OCHOBBI COBPEMEHHOI
AHATUTUYECKON XWMHH W TPUMEHEHHE HX B
MPaKTHIECKON JIeSITEILHOCTH.
MeTomonornieckue BOTPOCH aHATUTHYECKOU
XUMUH. CrpykTypa COBPEMEHHOM
aHAJATHYECKOHN XHMHH. MeTtopl
aHAJATHYECKOHN XHMUH. 3HadyeHHe
HCITOJb30BaHUS XHUMHYECKOTO aHaIn3a.

MonekyaspHbiii aHanu3. OOIIHMe MPUHIIMITBI
paslieNeHuss W KOHIEHTPUPOBAHMS BEIIECTB.
OCHOBHBIE XUMHUUECKHE U (PU3UIECKHE METO/IbI

pasneneHus u KOHIIGHTPUPOBAHHUSL.
Teopernueckue OCHOBBI COBPEMEHHOU
YMHUCCHOHHON CHEKTPOCKOITHH u ee
mpakTudyeckoe npumeHeHue. Ilormomenue
JJEKTPOMArHUTHOTO  M3JIy4eHUs. ATOMHO-
aOCOpPOIMOHHBIH  CHEKTpPaJbHBIA  aHaJIU3.

TeOpCTI/I‘{GCKI/Ie OCHOBBI MAaCC-CIICKTPOMCETPUH.

Theoretical foundations of modern analytical
chemistry and their application in practice.
Methodological issues of analytical chemistry.
Structure of modern analytical chemistry.
Methods of analytical chemistry. The value of
using chemical analysis. Molecular analysis.
General  principles of  separation and
concentration of substances. Basic chemical and
physical  methods of  separation and
concentration.  Theoretical ~foundations of
modern emission spectroscopy and its practical
application. Absorption of electromagnetic
radiation. Atomic absorption spectral analysis.
Theoretical foundations of mass spectrometry.
Theoretical foundations of the chromatographic
method of analysis and its practical application.
Possibilities of using different methods in
chemical research, in the educational process,




KOJITAHBUTYBL. Op TYPIl OMICTEpAiH XUMHUSIIBIK
3epTTeyne, OKBITY YpIHICiHIE J>XoHE op Typii
eHJIIpiC cayanxapbHia KOJIIaHy
MYMKIHOTUTIKTEPI.

Teopernueckue OCHOBBI XpoMarorpa-
(maeckoro  Meroga  aHamm3a M €rO
MpaKTHYecKoe IpHMEHeHHe. Bo3MOXHOCTH
WCTIONB30BAaHUS  PAa3JIMYHBIX ~ METOJOB B
XUMHYECKHX HCCIENOBAHHUAX, B y4eOHOM
nporuecce u B Pa3HBIX oTpacisx
MPOMBIIIJICHHOCTH.

and in different industries.

KypacTtoipymn /
Paspa6orunk / Developer

Tayp0OaeBa I'ysibikaH YpMaHTaeBHA, XUMUS
FBUTBIMIAPhI KaHUAAThI, KaybIMIACTBIPBIIFaH
npodeccop

Yepusisckast Oabra MuxaiijioBHa, KaHIuaaT
MearorvyecKuxX HayK, aCCOIMUPOBAHHBIM
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaynl / HaumeHoBaHue
mucouminael / Name of the
discipline

OpraHuKaJbIK XHMASHBIH TAHIAJIMAJIBI
Oeutimaepi/

H36paHHbIe IVIaBbI OPraHUYecKoON XUMHUH/

Selected Chapters of Organic Chemistry

AKaZieMUKaJIbIK KPETUT CaHbl,
6akputay Typi / Kommgaecto
aKaJIeMHIECKUX KPEIUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 AKaACMUAJIBIK KPpEAUT, EMTUXaH

5 aKaJeMHUUYEeCKHX KpE€AUTOB, DK3aMECH

5 academic credits, exam

IMpepexBusurrep /
IMpepexBusutel / Prerequisite

OpraHUKAJIbIK XUMHUS KOHC 6I/IOJ'IOFI/I$I, JKaJIIIbI
JKOHC aHAJIMTHUKAJIBIK XUMMU, OHOJIOTHs neﬂnepi

KypC OpraHM4YecKOW XHUMHUH U OWOJIOTHH,
TEOPETHYECKHE  OCHOBBI  HEOPraHWYECKOH
XVMHUH, Ka4eCTBEHHbIH N KOJMYECTBEHHBIN

aHajau3 ¥ OMOJIOrUYECKHE JUCHUITIINHBI

To form correct ideas about the diversity and
complexity of the material world, the highest
forms of which are built from organic
compounds, to acquaint undergraduates with
modern problems, methods and directions of
organic chemistry.

IMocTpexBuszurtep /
IMoctpexsusutel / Postrequisite

6I/IOXI/IMI/I$I, KopliaraH opTa XUMHUSACHI,
¢busmoorus xoHe 6acka OUONOTHSIIBIK TISHAED.

BI/IOXI/IMI/IH, XUMHYCCKas TCXHOJIOTHSA, XUMUA
OKpYXarolieu cpeabl, GU3noaorus u Ipyrue
IOUCUMILINHBI.

Biochemistry, chemical technology,
environmental chemistry, physiology, and other
disciplines.

OKy MakcaTbl MeH MiHzeTTepi /
VY4yeOHas 1ens 1 3a1auu /
Learning Goal and Objectives

OpraHukanblK — KOCBUIBICTApAaH  KypbUIFaH
MaTepHANABIK QJIEMHIH alyaH TYPJUITi MeH
KYpAENJri  Typanmsl — JIypbIic  TYCIHIKTEpAi
KaJIBINTacThIPY, MarucTpaHTTapbl
OpraHHUKaJbIK XUMUSTHBIH 3aMaHayn
MaoceJeepiMeH, azicTepiMeH JKOHE

OarbITTapBIMEH TAHBICTHIPY.

CdopmupoBarh NMpaBUIbHBIE MPEICTABICHHS O
MHOT000pa3un M CIOXHOCTH MaTepHalIbHOTO
MHpa, BbICIIME (GOPMBI KOTOPOTO TOCTPOCHBI 3
OPraHUYECKUX  COEIVHEHHUH,  IO3HAKOMHTh
MariucTpaHTOB C COBPEMEHHBIMH IpolieMaMu,
METOJAAMU U HANpaBIECHUSIMH OPraHUYECKOH
XUMHHU.

To form correct ideas about the diversity and
complexity of the material world, the highest
forms of which are built from organic
compounds, to acquaint undergraduates with
modern problems, methods and directions of
organic chemistry.

OKBITY/IBIH HOTHKEC] /
Pesynbrar o6yuenus / Learning
outcome

1 - opraHUKaNBIK XUMHSHBIH HETI3ri Oemimuepi
OolipIHIIA TYNKUTIKTI OimiMi Oap;

2 — OpraHuKajblK XHMHUSHBIH HETI3r 3aHIapbl
MEH TEOpPHSUIApPBIHBIH MAaFbIHACBIH TYCIHEI,
oJIap/AbIH HETi3iHAe 3aT KacHeTTepiHiH OHBIH
KYPBUIBICEIHA TOYEIJIUIITIH, XUMUSUTBIK,

1 - umeet 6a30BbIC 3HAHUS TI0 OCHOBHBIM
pazzenaM OpraHu4ecKod XUMUH;

2 - NOHWMAThL OCHOBHBIE 3aKOHBI H TCOpUU
OpFaHI/I‘IeCKOﬁ XUMHUH, Ha OCHOBEC KOTOPBIX
CTpPOATCA 3aBUCHUMOCTHU CBOMCTB BC€OICCTBA OT
€ro CTPOEHMsI, 3aKOHOB IIPOLIECCOB XMMHUYECKHUX

1 - has basic knowledge in the main areas of
organic chemistry;

2 - understand the basic laws and theories of
organic chemistry, on the basis of which the
dependences of the properties of a substance on
its structure, the laws of chemical processes, are




TIpoIecTep iy
TYCiHIIpe anajibl;
3 - ¢unocodpusanelk OimiM Herizzepi Oap, aram
aifTkaHna, TaOWFW KYOBUIBICTAPIBIH JaMyBIH
KaJMbl KOPCETETiH JHaleKTUKA 3aHIapbIH
XUMUSJIBIK ~ KYOBUIBICTAp — VINIH — MaiiianaHa
anajel;

45 - TeopusNmBIK OUTIMAI CaHIBIK €CenTep
IIBIFAPYAa KOHE XUMHSUIBIK OKCICPUMEHT
OpBIHJAY/Ia TalilaiaHa aajsl;

6,7 - XUMHSIIBIK DKCTIEPUMEHTTI YHBIMIACTHIPY,
OTKI3y JKOHE HOTHIKEJIEPIH Tajjaay, XHUMHSIIBIK
3aTTapMeH Kayinci3mik TEXHUKACHI
epexenepiHe CoWKec IKYMBIC icTei Oy
JIaFIbLIaphI Oap;

KYpy 3aHABIIBIKTAPBIH

MPOLIECCOB;

3 - CymecTBylOT OCHOBBI (prtocohckoro
BOCITUTAHMS, B YaCTHOCTH, MOKHO
HCIIOJIhb30BATh JIMAICKTHUECKIE 3aKOHBI,

00001marone pa3BUTHE SIBJICHUN TTPUPOJIBI JIIS
XUMUYECKUX SIBIICHUM;

4,5 - Teopernyeckue 3HAHUS MOTYT OBITh
HCIIOJTb30BaHbI LISt MPOBEICHUSI
KOJIMYECTBEHHBIX ~ PACYETOB M  MPOBEACHUS
XUMHYECKHX KCIICPUMEHTOB;

6,7 - OpraHU3aIHs XAMHAYECKUX
IKCIIEPUMEHTOB,  I[IPOBEICHHE M  AHAIH3

pe3yJbTaTOB, YMEHHE PabOTaTh B COOTBETCTBUU
C MPaBUIIAMH XUMHYECKO# 6€3011acHOCTH;
8 - UMeTh BO3MOXKHOCTH TOHWCKa U 00pabOTKH

built;

3 - there are fundamentals of philosophical
education, in particular, you can use dialectic
laws that generalize the development of natural
phenomena for chemical phenomena;

4,5 - theoretical knowledge can be used for
quantitative  calculations and  chemical
experiments;

6,7 - organization of chemical experiments,
conducting and analysis of results, the ability to
work in accordance with the rules of chemical
safety;

8 - be able to search and process chemical
information from various sources

8 - XMMUANBIK aKmapaTThl IPTYPJi KO3AepHIeH | XUMHUUSCKOW WHPOpPMANUU W3  Pa3IUIHBIX
i371ey JKoHE eHJIey KadineTTepi Oap HCTOYHHUKOB
IToHHIH KBICKAIIIa CUIIATTaMAaChl .. Cucrematuzanus OCHOBHBIX moHsTHii, | Systematization of basic concepts, concepts and
OpFaHI/IKaJ'II)IK XUMUSAHBIH HET13T1 YFbIMJApPbIH, o o . - - . .
/ Kpatkoe onucanue KOHIIENIIMiT W Teopuil opranmueckoit xumuu. | theories of organic chemistry. A generalized
SUNRT KOHICIIIUATIapbIH JKOHE TCOpUAIapbIH - . .
muciuminaet / Discipline . O6o00IenHoe TmpeacTaBieHre kiaaccuueckux | representation of the classic most important
JKyHueney. OpraHuKabiK XUMHUSHBIH . . . . .
Summary HanboJee BaXHBIX CHHTETHUeCKMX peakuuit | synthetic reactions of organic chemistry. The
KJIaCCUKAJIBIK €H, MaHBbI3/bI CHHTCTHKAJIBIK o f . . .
.. .| oprannueckoii xumuu. buonormueckas posb | biological role of organic compounds, their
peaKkuusAIapbIHbIH JKaJibliaMa KOPIHICI.

OpraiuKagblK KOCHUIBICTAPBIH OHOJIOTHSIIBIK
pedi, omapAbIH OUOJOTHSITBIK, KYPBUTBIMAAPIBIH
KYpBUTYBI MEH JKYMBIC ICTeyiHE KATBICYBL
OpraHukanbslk ~ CHHTE3  OHIMICPIHIH  KeH
KOJIJAaHBUTYBIHA JKOHE TEXHHUKAJIBIK, TYPMBICTHIK
J)KOHE  MEIMIMHAJIBIK ~ MakKcaTTarbl  JKaHa
OpraHWKAJBIK MaTephajjapia ecim  Keie
JKaTKaH KaXeTTUTIKTepre 0alIaHBICTHI
OpraHUKaJIBIK XUMUSHBIH MaHBI3bl, COHIAM-aK
JKaHyap kKoHE OCIMIIIK TEKTeC OpraHMm3MAEPIiH
TIPIIUTITIHACTT OPTaHMKAIBIK PEaKIUsIIapAbIH
pein AHBIKTAUTHIH. CHHTETUKAIBIK
OpTaHWKAJBIK XUMUSHBIH KIACCHUKAJBIK, aca
MaHBI3/IBI PEAKIUIIAPHI TYPAJTBI TYCIHIK

OpTraHUYECKHX COEJWHEHWH, HuX Yyd4acThe B
o0pa3oBaHNH 31 (YHKIMOHUPOBAHUH
OHMOJIOTHYECKUX CTPYKTYP. 3HaueHne
OpPraHHYECKOW XHMHUH B CBS3H C MIAPOKHM
MPUMEHCHHEM  TPOAYKIHMH  OPraHHYECKOTO
CHHTE3a M BO3PACTAOIIUMH MOTPEOHOCTSIMH B
HOBBIX OpTaHUIECKHIX MaTepHuanax
TEXHUYECKOTO, OBITOBOTO U MEIMI[MHCKOIO
Ha3HA4YeHMS, a TakKe OMPEJENSIOmeENd POIbio
OpTaHUYECKHUX PEaKIWid B >KU3HEAEITeIHHOCTH
OpTraHU3MOB JKMBOTHOTO W  PACTUTEIHHOTO
npoucxoxaeaus. OOOOIIeHHbIE, TTOCTPOSHHBIE
Ha €IWHBIX TMPUHIUMNAX, TMPEACTABICHUS O
KJIACCUYECKHX, Hau0oJee Ba)KHBIX PEaKIUIX
CUHTETHUYECKON OPraHn4ecKOl XUMHH.

participation in the formation and functioning of
biological structures. The importance of organic
chemistry in connection with the widespread use
of organic synthesis products and the increasing
demand for new organic materials for technical,
domestic and medical purposes, as well as the
decisive role of organic reactions in the life of
organisms of animal and plant origin.
Generalized, built on unified principles, ideas
about the classic, most important reactions of
synthetic organic chemistry.

Kypacreipymn /
Paspa6orunk / Developer

AoapikaaukoBa Kaqumam AxaToBHa, XUMUS
FBUTBIMJIAPBI KAHUIATHI, TOLIEHT, Ipodeccop

AoapikannkoBa Kanuvam AxaToBHa,
KaHIUAAT XUMUYECKHUX HayK, JOLIEHT,

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry




npodeccop

IIon aTtaysl / HaumeHoBanue
mucunmuinabl / Name of the
discipline

OpranukKajbIK peakuusiJIapabIy
MexaHu3Maepi/

MexaHu3MBbl OPraHUYecKHX peaKimii/

Organic Reaction Mechanisms

AKa/IeMHUKAJbIK KPETUT CaHbl,
6akputay Typi / Kommaecto
aKaJIeMUYECKUX KPEIHUTOB,
¢dopma xoutposns / Number of
academic loans, form of control

5 aKageMUSUTBIK KPEIHUT, eMTUXaH

5 akaJieMHUYeCKUX KPeInuTOB, IK3aMEH

5 academic credits, exam

IpepexBusurrep / OpraHUKAaJbIK XUMHsI JKOHE OHONIOTHS, JKajMbl | KYypC OpraHumdeckoil XxuMuu u Owojorud, | course of organic chemistry and biology,

IMpepexsusuts / Prerequisite )KOHE aHATMTHKAJBIK XUMUs, OHONOTHS IOHJEPi | TeopeTudeckue  OCHOBBI  Heopranmdeckoi | theoretical foundations of inorganic chemistry,
XUMHUH, KaueCTBEHHbIM W KojudyecTBeHHBIN | qualitative and quantitative analysis and
aHaJIM3 U OMOJIOTHYECKHE TUCIUILIHHBI biological disciplines

[MocTpexBuszurtep / OMOXuUMHUS,  KOpIIaFaH  OpTa  XHUMHUACHL, | buoxumus, XHMHueckas TexHoyorus, xumus | Biochemistry, chemical technology,

IMoctpexsusutel / Postrequisite

¢busHoorus xoHe 6acka OUONOTHSIIBIK TIOHAED.

OKpY’Karolie cpensl, (GU3HONOTUS WU Jpyrue
JIUCLUIUINHBI.

environmental chemistry, physiology, and other
disciplines.

OKy MakcaTBl MEH MiHAETTepi /
YyeOHas 1mens 1 3amauu /
Learning Goal and Objectives

- OpTYpHi TYpIEri peakuusulapAblH — ©Ty
MEXaHU3Mi MEH HETi3Ti 3aHIBUIBIKTapBI TYPajbl
TYCIHIKTEpI KaJBIITACTBIPY, KOCBUIBICTAP.IBIH
HETI3Ti KJIAacTapbhlH ally Tocilaepi, COHBIMEH
Katap OKOJOTWsl, TaOWFAaTTHl KOpFay HKoHE
TaOWFATTBl THIMJAI OaligasiaHy Moacesesepi
Typajibl TYCIHIKTEPIi KaJIBIITACTHIPY.

- (hopMupoBaHHE TIPEACTaBICHUI 00

OCHOBHBIX 3aKOHOMEPHOCTSAX M MeXaHH3Max
NPOTEKAHHS Pa3IUYHBIX THIIOB peakumi,
CIIOCOOOB  IOJYYCHHS OCHOBHBIX  KJIacCOB
COCIMHEHWH, a Takke INPEICTaBICHHS O
npoOyieMax 3KOJIOTHH, OXpaHbl MPHPOIBI U
palMOHAILHOTO  TPUPOJIONONB30BAHUS  NPH
MPOX0XKJCHUH JIAHHOW JAUCIMILUINHEI

- formation of ideas about the main laws and
mechanisms of various types of reactions,
methods for obtaining the main classes of
compounds, as well as ideas about the problems
of ecology, nature protection and rational nature
management during the course of this discipline

OKBITYIbIH HOTHKEC] /
Pesynprar 00yuenus / Learning
outcome

1 - moHmik OimiMai (TyciHIKTEpIi, WAESIApAbI,
TEOpHUSIIAPBI) TYCIHAIPEIl JXoHE TYCIHIIpe,
XAMHSL JTAMYBIHBIH OIIEMIK TeHICHIMSIAPBIH
xoHe Ka3zakCTaHHBIH XWMUS  FBUIBIMBIHBIH
JKETICTIKTEpiH OLIei;

2 - HaKTHI OKY TIOHI KOHTEKCTIH/IE KOHE MOJYJIb
TIOHJIEPiHIH e3apa OPEKETTECTIr1
MIPOLIEAYPachIHIA 3epTTEYIiH FHUIBIMHU JIIiCTEPi
MEH TOCUIIEpiH KOJIAHYIbl aNrOpPUTMICHI;
XUMHUSLIIBIK KYOBLIBICTapIBIH XUMHUSIITBIK
3aHJIBUTBIKTAphl MEH MexXaHu3MIepiH Oinemi
JKoHe aiFaH OimimaepiH Oimim Oepy mporeciHae
KonmaHajsl. bimim Oepy »KyHeciHne TYJIFaHbl
JaMBITY YIIIH XUMHSUIBIK  KY3BIPETTUIIKTIH
MOHIH TYCiHe/;

3 - OKbIThLJIaThIH FbLIIBIMU

TIOHJICPTIH

1 - oOBSACHAET M MHTEPNPETUPYET NMPEAMETHOE
3HaHWe (TMOHATHSA, WAEH, TEOPHH), 3HAeT
MUpPOBBIE TEHACHUUM DPA3BUTHA XUMUH U
JIOCTIDKEHUs XUMHUUYeckol Hayku Kasaxcrana;
2 - aJIrOPUTMU3UPOBAHHO MPEJICTABIAET
UCTIOJIb30BaHUE HAYYHBIX METOJOB M IPUEMOB
HCCIIIOBaHUA B  KOHTEKCT€  KOHKPETHOH
y49e0HOIl IUCIMIUIMHBI HW B TPOLeaypax
B3aMMOJICHCTBHSA JUCHUIUINH MOIYJS; 3HAeT
XMMHUYECKHE 3aKOHOMEPHOCTH

n MEXaHHU3MBbI XUMHYCCKUX SIBIICHUM u
MIPUMEHACT TMMOJTYYCHHBIC 3HAaHUA B
06p330BaTCJ'H>HOM mpounecce. [Tornmaer
3HAYCHUC XUMHYCCKUX KOMHCTGHHI/Iﬁ JJIA

Pa3BUTHSI IMYHOCTH B CHCTEME 00pa30BaHus;
3 - 0OBSICHSICT IPUPOAY CUTYalMid B pa3IMUHBIX

1 - explains and interprets subject knowledge
(concepts, ideas, theories), knows the global
trends in the development of chemistry and the
achievements of the chemical science of
Kazakhstan;

2 - algorithmically represents the use of
scientific research methods and techniques in
the context of a specific academic discipline and
in the interaction procedures of module
disciplines; knows the chemical laws and
mechanisms of chemical phenomena and
applies the knowledge gained in the educational
process. Understands the importance of
chemical ~ competencies  for  personality
development in the educational system;

3 - explains the nature of situations in various




callaiapblHbIH ~ TEOPUsUIaphl MEH HACsIIaphl
HETi31HJEe TEXHOJIOTHSIAp MEH OHAipicTepIiH

OpTYpNi  calamapelHAAFbl  JKaFJaiiapIbiH
TaOWFaTBIH TYCIHIIpedi, COHmaW-aKk opTypi
ceber-cannapibIK OaifmaHpIcTap  Typajbl
aKmapaTThl JTOJICJI KOHE HETI3Ol  Typae
YCBIHAIBL,

4 - Kasipri 3aMaHFbI eHJIIpiC
TEXHOJIOTUSIAPBIHBIH CPEKILENTIKTEePiH
OJIap/bIH Ka3aKCTaH/IbIK KOFaMJIbl
MOJIepHH3AIMsATIAyIaFbl ~ POJi  TYpPFBICHIHAH
TaJganIbI;

5 — XUMHA FBUIBIMBIH JAMBITYIBIH Op TYpi
camamapsl MeH  OaFbITTapbhIHAAFBl  TYpIi

JKarJannapabl Talganasl;

6 - XUMHIDIBIK OOBEKTIIepAl 3epTTeymiH
OpTYPIMi TYPJEPIHIH CTPAaTErwsChH d3ipiehmi
JKOHE HaKThl NpoOiieMajapibl Tajjay YIIiH
o/licCHAMaHbI TaHAay bl HeTi3eHIi;

7 - HaKThl XUMUSUJIBIK TIpOOJIeMaHbl Oaranaibl,
BIKTHMAaJI TOYCKEIACPAl €CKepPe OTBIPHIM, OHBIH
JaMy TEPCICKTUBACKIH K00agail amajabl KOHE
KOFaMJIa, OHBIH IIIiHIE KOciOM KoFaMaa mayJibl
JKaFaaimapapl Ienry OarmapramManapbH
a3ipneyre KaOuIeTTi;

8 - XUMHAHBIH op TYpJi canajapbelHAa 3epTTEy
xobamay KBI3METIH JKY3ere achIpajbl,
TaOWFU-FBUIBIMA ~ OUTIMZAI  TeHepalsuiayra,
oJIap/ibl TaHBICTBIPYFA, AYPBIC OLIIIpyre *xoHe
MaHBI3ZBl Moceslenep OOWBIHIIA 63 MKIpiH
JIONIENIeH OTHIPBIN KOpFayFa KabijeTTi.

cdepax TEXHONOTHH M TPOW3BOJACTB Ha OCHOBE
CONIEpXKAHUS TEOPHMA W WIeH HaydIHBIX cdep

M3y4aeMbIX JTUCINTUINH, a TaKXKe
apryMEeHTHPOBAHHO u 000CHOBaHHO
NpPE/CTaBIsIeT HMHPOPMAIMIO O  Pa3IMYHBIX
MPUIHHHO-CJICJICTBEHHBIX CBS3SIX;

4 - aHanM3UpyeT OCOOCHHOCTH TEXHOJOTHA
COBPEMCHHOTO TMPOW3BOJICTBA B KOHTEKCTE WX
poIM B MOJCPHH3AIMU  Ka3aXCTAHCKOTO
00111eCTRA;

5 — aHamm3upyeT  pazIUuYHBIE CHTyallud B

pa3HBIX cdepax W HANpaBICHUAX pa3BUTHA
XMMHUYECKOH HayKH;

6 - paspabaTblBaeT CTpaTeTHMH pPa3HBIX THIIOB
WCCIEOBaHUH  XUMHYECKMX  OOBEKTOB U
00OCHOBBIBAa€T  BHIOOP  METONOJOTHMH IS
aHaIM3a KOHKPETHBIX MPOOIIeM;

7 - OICHHUBAaeT KOHKPETHYIO XHMHYECKYIO
npodiiemy, crocobeH MIPOEKTHPOBATH
HNEPCHEKTUBBl €€  PasBUTUA C  Y4ETOM
BO3MOXHBIX ~ PHCKOB M  pa3pabaTbIBaTh

NpOrpaMMbl pelIeHHs KOHQIMKTHBIX CHUTyalui
B 00IIECTBE, B TOM 4HUCle B IpodeccHoHAIBHOM
COLIMYME;

8 - ocyIecTBIIsET HCCIEA0BATEIBCKYIO
MIPOEKTHYIO IEATENIFHOCTh B Pa3HbIX cepax
XMMHUH, CIOCOOEH TeHepUPOBATh ECTECTBEHHO-
Hay4HbIE 3HaHUS, IPE3EHTOBATh UX, KOPPEKTHO
BBIPa)KaTh U apTYMEHTHUPOBAHHO OTCTAUBATh
COOCTBEHHOE MHEHHME T10 BOTIPOCAM, HMEIOIIIM
3HAYUMOCTb.

fields of technology and production based on
the content of theories and ideas of the scientific
fields of the studied disciplines, and also
presents reasonably and reasonably information,
including in digital form, about various cause-
effect relationships;

4 - analyzes the features of modern production
technologies in the context of their role in the
modernization of Kazakhstani society, in the
digitalization of the economy;

5 - analyzes various situations in different areas
and directions of the development of chemical
science;

6 - develops strategies for various types of
studies of chemical objects and substantiates the
choice of methodology for the analysis of
specific problems;

7 - evaluates a specific chemical problem, is
able to project its development prospects taking
into account possible risks and develop
programs for resolving conflict situations in
society, including in a professional society;

8 - carries out research project activities in
various fields of chemistry, is capable of
generating natural-scientific knowledge,
presenting it, correctly expressing and arguing
for its own opinion on issues of importance.

IToHHIH KbICKAIIA CUIIATTAMACHI
/ Kpatkoe onucanue
mucturinaet / Discipline
Summary

OpraHuKabIK XUMUSTHBIH 3aMaHay
npoOiemanapsl. TeOpHsIIBIK  KOHIETIHSIaphI-
HETI3rl 3JIEeKTPOHABIK acepiiep: HMHAYKTHBTI,
epic ocepi, Xynracy, ImamaaaH THIC JKYNTacy.
OpsiabacapIapbIHbIH acepiiepin CaHJIBIK
Oaramay »>KOHE pEaKUUsIbIK KaOimeTTUTiKTI
Oorxkay. AnmudaTrKaibIK Kartapaa
Hykneodunapai anmacTeipy. SN1 sxoHe SN2
MEXaHM3MAEPI. ['eTeponnTHKATIBIK

CoBpeMeHHbIe po0IIeMbI OpraHuYecKon
xuMuH. TeopeTnyeckne KOHLENIUH- OCHOBHBIE
JJIEKTPOHHBIE 3P(EKTH: HHAYKTHBHBIH, 3(dexT
o, CONpshHKEHHE, CBEPXCOIPSIKEHUE.
KonuuectBennas OLICHKA 3¢ ¢exToB
3aMecTuTesel u MPOTHO3UPOBaHKE
peakmmoHHOM crocobHOoCcTH. HykneopunsHOe
3aMeILEeHUe B annaTHIecKoM psny.
Mexaamambl  SN1 m SN2.  MexaHu3Mbl

The main electronic effects: inductive, field
effect, conjugation, superconjugation.
Quantification of the effects of substituents and
prediction of  reactivity. Nucleophilic
substitution in the aliphatic row. Mechanisms
SN1 and SN2. Heterolytic elimination
mechanisms: E1, E2 and Elcb. Nucleophilic
substitution in the aromatic series. Electrophilic
substitution in aromatic systems. Electrophilic




anuMuHApIeYHiH Mexanmmuepi: E1, E2 xone
Elcb. Xom wicTi Karapharsl HYKIeO(MIbIi
AIIMaCTHIPY. Xom  wmicti  XyHenepaeri
AMeKTpOo MBI aIMacTBIPY. Ecenik
OaiimaHeicTap  OOWBIHIIA  AIIEKTPOQIIIBIIK
Kocbuty.  C=ecemik  OaiylaHbIC  TypaJbl
HYKJICOQHIBIIK  KOCBULy.  OTepudHKaius
peaKLMACHIHBIH MeXaHu3Mi. EpkiH paauanibt
IMacTBIPY peaKLHsIaphl.

reteposndtTuieckoro 3numuHupoBanus: E1, E2 u

Elcb. Hyxreodunsroe 3aMeIIeHne B
apoOMaTHIECKOM pany. DnexTpoduapHOE
3aMelIeHHe B  ApOMAaTHYECKUX  CHUCTeMax.

OnexTpoPuIbHOE MPUCOSTMHEHHE MO KPATHBIM
cBs3siM. HykneoduneHoe mnpucoeanHeHne K
C=0 «patHO#l cBs3U. MexaHU3M peaklUuu
aTepupUKaLNH. Peaxunn CB0O0O/IHO-
paIrKaIbHOTO 3aMEeIIECHHS. - OCBOCHHE
MarucTpaHTaMHl OCHOB OPTaHUYECKOH XHMUH,

connection on multiple bonds. Nucleophilic
addition to C = O multiple bond. The
mechanism of the esterification reaction. Free
radical substitution reactions.

KypacToipyun /
Pa3pa6oruuk / Developer

AoapikagnkoBa Kaaumam AxaToBHA, XUMUS
FBUTBIMZIAPEI KaHIUIATHI, TOLEHT, Ipodeccop

AoabikaankoBa Kajqumam AxaToBHa,
KaHAUIAT XUMAYECKUX HAyK, OLECHT,

npodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaynl / HaumeHoBaHue
mucouminael / Name of the
discipline

Binim Oepyneri xoHe FbLIBIMU
3epTTeyJiepaeri KOMNbIOTEPJiK
TexXHoJiorusijiap/

KOMHLIOTepH])Ie TEXHOJIOTHUH B oﬁpamBamm
W HAYYHBIX I/ICCJIe)IOBaHI/IHX/

Computer Technologies in Education and
Research

AKaZieMUKaJIbIK KPETUT CaHbl,
6akputay Typi / KonudyectBo
aKaJeMUIeCKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 AKaACMUAJIBIK KPpEAUT, EMTUXaH

5 AKaACMHNYCCKUX KPEANUTOB, OK3aMCH

5 academic credits, exam

IpepexBusurrep /
Ipepexsusutsl / Prerequisite

XUMUSIHBL ~ OKBITY  aficTeMeci, VHTepHeT
XKeJiciHme akmapar izney, Madopmarika

Mertonuka mpemnonaBaHus  XxumuH, Ilomck
napopmanuu B cetn Murepuer, MupopmaTrka

Methods of teaching chemistry, Search for
information on the Internet, computer Science

IMocrpexBusutTep /
IMocTpexBusuts / Postrequisite

Ilegarorukanibik MPaKTHKA. Maructpiix
JIVICCEPTAIUSTHEL OpBIHIAY B KaMTHUTBIH
MaruCTPAHTThIH FHUIBIMH-3€PTTEY KYMBICHI

[Menaroruyeckas MPAKTHKA. Hayu4no-
uccieoBaTeibckas — paboTa  MarucTpaHra,
BKJIFOYas BBIITIOJIHCHUEC MaFHCTepCKOﬁ
JIMCCEPTAIUH

Pedagogical Practice. Scientific-Research Work
of a Master, Including Writing of Master's
Thesis

OKy MakcaTbl MeH MiHIeTTepi /
YuyeOHast uens 1 3agauu /
Learning Goal and Objectives

Makcatbl: TeJarorHKanblK JKOHE  FBUIBIMHU
KBI3METTE KOMMBIOTEPNIK TEXHOJOTHSIIApIBI
KOJIJaHy JaFIbIJIapbIH MEHTepY.

Mingetrrep - IlemarorvkaibiK >KOHE FHUIBIMH
KBI3METTI YHBIMIACTHIPY YIIiH OarmapiaMaibIk
KamMTaMachl3 eTyAl NaijaiaHy JaFIbUIapblH
MEHTrepy

- ©3 KbI3METIHAE CTPUMMHITIK CEpBUCTEPIi,
OYITTBI  TEXHOJOTHsUIApAbl  JkKoHE T. 0.
KOJIIaHy /bl YUPEHY KoHE TYCIHIK ay.

- CTaHIApPTTHI KOMITBIOTEPJIiK
Oarmapiamanapipl  KOJIJAHY  JaFIbUIapbIH

Henb: OBnaneTh HaBBIKAMU HCIOJIb30BAHUS
KOMIIBIOTEPHBIX TEXHOJOTUN B NEAaroru4eckoi
Y Hay4YHOU JIeATETbHOCTH

Bagaun

- OBnageTb HaBBIKAMH HCIIOJIL30BaHUS
MPOTPAMMHOTO O0ECHeUeHHs T OpraHU3aIuu
MeAarorndeckoi U HayyHoO! JesiTeIbHOCTH

- I[OJYYUTb MOPCEACTABJICHUC W HAYYUTHCA
MMPUMCHATH B cBoeH JACATCIBHOCTHU
CTPUMHUHI'OBBIC CCPBUCHI, 00J1auHbIE

TEXHOJIOTHH U Jp.
- yrayOuTh 3HAHHWS W PACIIUPUTh HABBIKH

Purpose: To master the skills of using computer
technology in teaching and research

Obijectives of the discipline:

- To master the skills of using software for the
organization of pedagogical and scientific
activities

- get an idea and learn how to use in their
activities streaming services, cloud technologies,
etc.

- deepen knowledge and expand the skills of
using standard computer programs.




KEHEHTy jkoHe OLTIMiH TepeHIeTy. NPUMEHECHHSI  CTAHJAPTHBIX  KOMIIBIOTEPHBIX
HPOTPaMM.

OKBITYIBIH HOTHXKECI / 1 - KOMIIBIOTEPITIK TexHHKaMeH, | 1 — yMmeer opraHu3oBath pabouee mecto u | 1 — knows how to organize a workplace and
PesynsraT 0Oyuenust / Learning | Garmapiamanblk KamMTaMachl3 €TyMEH JKOHE | PelIMTh TEXHHUYEeCKHe Tpobiembl, cBszanubie ¢ | solve technical problems associated with
outcome OaiiTaHBIC KypalgapbIMeH OalIaHBICTHI )KYMBIC | KOMITBIOTEPHOW  TEXHHKOW,  TMPOTpaMMHBIM | computer technology, software and

OpHBIH YHBIMIACTBIPYABl JKOHE TEXHUKAIBIK | 00CCIICUYCHHEM M CPEACTBAMHE CBSI3HL communications.

MOCeIeNep/Ii IIeIIe alabl. 2 — wumeer mpencraBieHue u obmamaer | 2 — has an idea and has the skills to work with

2 - 3amaHayn OWITTHl TEXHOJOTHSUIADMEH | HaBHIKAMH  pabOTHI c coBpemennbsiME | modern cloud technologies and neural networks;

YKYMBIC ICTey JaFIbICHI )KOHE TYCIHIr Oap;

3 - HHTepHeT JKeNiCiHIAC aKmaparThl i37ey
KypajJapblH NaianaHa anajsl.

4 - akmapaTThl i31ey, OHJEY, CaKray, ajaMacy,
KOpFay Jar/bIChI Oap.

5 - JKYMBIC MJaFbUIApDbIH MEHIEPreH KOHE
opTypIi CTPUMHHITIK mIaTopManapIsl
maiianaHa OTHIPHIN OHNIAMH cabak (BeOwHap)
yibIMIacThIpa anasl.

6 - 3epTXaHaJbIK JKYMBICTAP/bI OTKI3y XOHE
cabaK MarepuasbiH TYCIHIIPY YIIiH BUPTYaJ/Ibl
XUMUSIIBIK 9KCTIEPUMEHTTI KOJIJaHAa aJlajibl.

7 - Word, Excel, PowerPoint
OarapiamManapbIMEH JKYMBIC ICTCYIIH apHaWbI
JaFJpUIapbIHA Ue;

8 - Kazipri 3aMaHFHI TIearorka KaXeTTi Heri3ri

00JIaYHBIMH TEXHOJIOTHSIMU;

3 — yMeeT IOJb30BAThCS HHCTPYMEHTAMH
noucka uadopmanuu B ceti ViHTEpHET.

4 — wuMeeT HaBBIK IIOMCKa, O00pabOTKH,
XpaHeHusl, 00OMeHa, 3aluThl HH)OPMAIUH.

5 — Bruameer HaBbIKaMH pabOTBI U yMeeT
OpraHM30BaTh OHJNAWH 3aHATHE (BeOWHap) c
UCIIONB30BAaHUEM  PA3JIMYHBIX CTPUMUHIOBBIX
mwIaThopm.

6 - yMeeT MPUMEHATh BUPTYaIbHBIH
XUMHYECKHH OKCIIEPUMEHT Uil OOBSICHEHUS
Mmarepuana 3aHATHS u MIPOBECHUS
nabopaTopHOi paboTHI.

7 —  obmamaer
HaBbIKaMU pabOThI
Excel, PowerPoint;

CliCIUaJIn3NPOBaHHBIMHU
¢ mporpammamu  Word,

3 — knows how to use information search tools
on the Internet.

4 — has the skill of searching, processing,
storing, exchanging, protecting information.

5 — owns working skills and is able to organize
an online lesson (webinar) using various
streaming platforms.

6 — knows how to use a virtual chemical
experiment to explain the lesson material and
conduct laboratory work.

7 — has specialized skills in working with Word,
Excel, PowerPoint;

8 — has the skill to work with the main computer
programs and online tools needed by a modern
teacher.

KOMITBIOTePIIK OaFiapiaManap MeH OHIaliH | 8 — uMeeT HaBBIK pabOTBl C OCHOBHBIMH
KYpaJlIapMEH JKYMBIC iCTey JaFabIChl Oap. KOMITBIOTEPHBIMH ~ [IPOrpaMMaMH ¥ OHJIaHH
HUHCTPYMEHTaMH, HE0OXO0IMMBIMU
COBPEMEHHOMY HEIarory.
[MonHiH KbICKala cunarramMacsl | bixim Oepyne xoHe xaparbiibicTany-FhutbiMu | Cepa MPUMEHEHHUS KOMITBIOTEPOB B | The scope of computers in education and in

/ Kpatkoe onmcanue
mucrmtutiast / Discipline
Summary

3epTTeysiepAe  KOMIbBIOTEpJepldi  KOJIJaHy
camacel. KowmmbioTepai 0Ky —ic-opeKeTiHiH
KypaJIbl peTiHme KoiumaHy. JlocTypmi xoHe
MHTEJUIEKTYaJibl OKBITYy KyHemepi. Herisri
XUMMSIIBIK OiniM O6epy mopTanmapbl. XUMUSHBI
OKBITY/Ia KOJIJIaHBUIAThIH 3aMaHayu
OarjapramanblK  Kypanjap MeH — OYJITThI
cepBucrep (OuriMm Oepy caiTbl, OHJaWH-
TpaHcisnusap skone T.6.). QSAR / QSPR
3epTTEeYiH JKaJlbl CHIAaTTaMachl. XUMHUSAAFbI
KOpPeSLMSUIBIK  KaThlHacTap.  XUMHMSUIBIK

0o0pa3oBaHMM W B  €CTECTBCHHO-HAYYHBIX
uccienoBaHusaX. lIpuMeHeHne KOMMbIOTEpa B
KauecTBE CpelncTBa Y4YeOHOW JIeaTeThbHOCTH.
TpanuimoHHbIe u WMHTEJJIEKTyaIbHbIC
obyuaromue cucteMbl. OCHOBHBIE XMMHYECKHE
obOpasoBatenbHble  mopTanbl.  CoBpeMeHHbBIE
MpPOrpaMMHEIE CPEACTBA U OOJadyHBIE CEPBUCHI,
MPUMEHSIEMbIE B 0o0yueHNH XUMHU
(0Opa3oBaTeNbHEIA CaliT, OHIIAHH-TPAHCIISIUN H
np.). O6mas xapaktepuctuka QSAR/QSPR
UCCIICAOBaHUH. Koppensauuonnsie

natural science research. The use of a computer
as a means of educational activity. Traditional
and intelligent learning systems. The main
chemical educational portals. Modern software
and cloud services used in chemistry education
(educational site, online broadcasts, etc.).
General characteristics of QSAR / QSPR
studies. Correlation relationships in chemistry.
Computer modeling and prediction of physico-
chemical properties and parameters of the
biological activity of chemical compounds.




KOCBUIBICTAPIbIH OHOJIOTHAIIBIK
OeJICeHIUIITIHIH (HU3NKa-XUMUSITBIK KacHeTTepi
MeH MapaMeTpiepid KOMIBIOTEPITIK MOJIEIbILY
KoHe Ooikay. XUMHSUIBIK KOCBUIBICTAP.IbIH
kiaccudukaropmapsl. CAS registry number.
SMILES, SMART, IUPAC International
Chemical Identifier. ChemOffice, HyperChem,
Chemsketch MOJIEKYJTanapbIHbIH
KYPBUIBIMIapbIH BU3yaIM3aIMsIay
Oarnmapnamacel.  KoMIBIOTEpIliK ~ XUMHUSHBIH
MaTeMaTUKAJIBIK aIlllapaThl JKOHE AepeKTepi
CTATHCTUKAJIBIK OHACY

COOTHOUIeHHs B  xuMmMud. KoMmmbroTepHOe
MOJCIMUPOBAaHUE W HPOTHO3UPOBAHHE (PUBUKO-
XUMHYECKHX CBOICTB u apaMeTpoB
OMOJNOTrMYEeCKOH  aKTHBHOCTH  XHMHYCSCKHX
coeqmaeHni. KiaccmpukaTopsl XHMHYECKUX
coemunenuit. CAS registry number. SMILES,
SMART, IUPAC International ~Chemical
Identifier. Ilporpammbl 17 BH3yaJIH3alUH
crpyktyp Moiekyn ChemOffice, HyperChem,
ChemSketh. MatemaTuueckuit amnmapar
KOMITBIOTEPHOH XUMHHU M  CTATHCTHYECKas
00paboTKa JaHHBIX.

Classifiers of chemical compounds. CAS
registry number. SMILES, SMART, IUPAC
International Chemical Identifier. Programs for
visualizing the structures of molecules
ChemOffice, HyperChem, ChemSketh.
Mathematical apparatus of computer chemistry
and statistical data processing.

Kypactbipymibl /
Pa3pa6oruuxk / Developer

TaypOaeBa I'yibxan YpMaHTaeBHA, XUMUS
FBUIBIMIAPBI KaHIUAATHI, KaybIMIACTHIPbIIFaH

mpogeccop

I'ybenko Makcum AHapeeBHY, CTapLINil
MPeroiaBaTeNb, MaTruCTP XHUMHUH

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry




