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KIPICIIE

DJEeKTUBTI MOHAEP KaTaJorbl OKBITYIBIH KPEIUTTIK Kyiieci OOWBIHIIA KYpacThIPBLIAJIbL.
DIIeKTUBTI TOHACP KaTajoThl JKYHEJICHTeH 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 MMOHIEP IMKIBI MaMaHHBIH HHTEJUICKTYIbIK, JKEKE TYJIFAJIbIK,
QJIIEYMETTIK TYPFBIJA JaMyblHa MYMKIHAIK Oepesi. basanbik moHaep muKIIbl Ooamak MaMaHHBIH
MaMaH/IbIFbIHA COMKec (PyHIaMeHTaIABIK OUTIMIHIH KaJbIITacyblHa OarbITTaNaNbl. KocinTeHmipy
MOH/IEP LUKIIBI KOCIOM KBI3METTIH HAKTHI CalachiHAa KOJIJAaHBIIATHIH apHAWBI OLTIMII, IaFIBIHBI,
KY3BIPETTIIIKTI aHBIKTAMIBI.

binim amymer Tunrtik oky OarmapiaMachIMeH OCKITIITEH MaMaHABIKTapAbIH MiHIETTI
KOMIIOHCHT MOHJCPIH MEHI'epYMEH KaTap, YCHIHBUIBII OTBHIPFaH TaHAay OOWBIHINA MOHACPIl
TaHJAI alybl THIC.

BBEJIEHHUE

[Ipu kpeauTHO# TexHONOrHH OOy4YeHUs! pa3pabaThIBaeTCs KATaJOT 3JIEKTHBHBIX IHCIIH-
rH. KaTasior 3J1eKTUBHBIX TUCIUIUIMH TPEICTABIIICT COO0H CHCTEMaTH3UPOBAHHEIN MIEpeYeHb
JTUCIUIIMH KOMIIOHEHTA 10 BEIOOPY M COAECPKHUT KPAaTKOE UX OMHCAHUE.

Bce nmucnumivabl yaeOHOTo TUIaHa 0ObeTUHEHBI B TPU IUKJIA: K 00IIe00pa3oBaTeb-
Heix gucuuiiud (OO/), uukn 6a3oBbix aucuuiuivH (BJ1), nukin npoduaupyomux AUCIUTIIHH
(T1J1).

Hukn o6ureoOpa3zoBaTeNbHBIX TUCHUILUIMH MIPEANONIAraeT MOArOTOBKY HHTEIJIEKTyalbHO-
ro, JUYHOCTHO- M COLUATBHO-PA3BUTOrO crienuanucTa. [[ukin 0a30BBIX TUCIHMILIAH HAIIPaBJICH
Ha (popmupoBaHue y Oyaymiero crnenuanicra GyHaaMeHTaaIbHbIX 3HAHUN 0 COOTBETCTBYIOIIEH
crienuaibHOCTH. 1K nmpoumupyonmx AUCIHUILINH OMpPEeeIIsIeT epeucHb CIICIUAIbHBIX 3Ha-
HUH, yMEHUH, HABBIKOB U KOMIIETEHIIUI MPUMEHUTEIHHO K KOHKPETHOU cdepe npodeccruoHab-
HOM eITeTLHOCTH.

Hapsiny ¢ u3ydeHuneM MUCHUIUIMH 00S3aT€IbHOTO KOMITIOHEHTA, YCTAHOBIEHHBIX THIO-
BBIM YUYCOHBIM TUIAHOM CIICIIHATBLHOCTH, 00OYUAIOIIUICS TaKXKe JIOJDKEH BhIOpATh JUJIS U3ydeHUs
JTUCITUTIMHBI KOMIIOHEHTA IO BBIOODY.

INTRODUCTION

With credit training technology, a catalog of elective disciplines is developed. The cata-
log of elective disciplines is a systematic list of disciplines of the component of choice and con-
tains a brief description of them.

All disciplines of the curriculum are combined in three cycles: the cycle of general educa-
tional 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 for-
mation of a future specialist fundamental knowledge in the relevant specialty. The cycle of ma-
jors 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.



7M01503 Xumusi Oimim Oepy OaraapaaMachbIHBIH 3J1eKTHBTI momjep Tisimi/Illepeuenn
3JIEKTUBHBIX JTUCHUILUIMH o0pa3oBarteibHoii mporpammbl 7MO01503 Xummus/The list of
elective disciplines of the educational program 7M01503 Chemistry

Ne [Ton ataysl / HaumeHoBaHME AUCITUTLTAHBI Cemectp

1. 3amaHayu OeHOopraHuKaIbIK XUMUSHBIH TEOPUSIIBIK HeTi31epi/ 1
TeopeTndeckue OCHOBBI COBPEMEHHON HEOPTaHUYECKON XUMUH/
Theoretical Foundations of Modern Inorganic Chemistry

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

2. JKanmel s)xoHe OeliopraHUKaIIBIK XUMHUSHBI OKBITY 9liCHAMAachl MEH 3aHaMayHt 1
TEXHOJIOTHSCHI/

MGTOI[OJ'IOFI/IH U COBPEMCHHBIC TCXHOJIOT'HH O6y‘IeHI/I$I 061_1_[6171 u
HEOPTaHWYECKON XUMHUN/

Methodology and Modern Teaching Technology of General and Inorganic
Chemistry

3. Kopmaran opranblH (pr3uKka-XUMHUSIIBIK ITpoIiecTepi/ 1
DU3NKO-XUMHUYECKUE TPOIIECCHI OKPYKAOIIEH Cpeibl/
Physicochemical Processes of the Environment

XI/IMI/IHJ’IHK aKI1apaThbl isz[ey JKOHC )I(Yﬁeﬂey TEXHOJIOTUACKI/
TexHon0rHs MOKCKA M CTPYKTYPHPOBAHUS XUMUYECKOH HH(popMarmn/
Technology of Search and Structuring of Chemical Information

4, AHaTUTHKAIBIK XUMHSHBIH TaHIAIMAJbI Oeaimaepi/ 2
N30panHble T1aBbl aHATUTUYECKON XUMUM/
Selected Chapters of Analytical Chemistry

AHaNUTHUKAJIBIK XUMUSIHBIH TEOPUSUIBIK HeT131epl/
TeopeTnueckue OCHOBBI aHATUTUYECKON XUMHUH/
Theoretical Bases of Analytical Chemistry

5. OpranukanablK XUMUSHBIH TaHAaIMaNb! Oemimaepi/ 2
N30panHble TaBbl OpraHM4eCKONH XUMUN/
Selected Chapters of Organic Chemistry

OpraHuKamiblK peakuusIapAblH MEXaHu3Mepi/
MexaHu3Mbl OpraHMYECKUX peaKinii/
Organic Reaction Mechanisms

6. binim Gepynieri skoHe FhUIBIMU 3€pTTEYyIepAeri KOMIBbIOTEPIIK 2
TCXHOJIOI I/ISI.IIap/

KOMHBIOTepHI)Ie TEXHOJIOTUU B o6pa3013aH1/m M HAYYHBIX I/ICCJ'IG)IOBaHI/ISIX/
Computer Technologies in Education and Research

7. @Ou3HMKaIBIK XUMHSIHBIH 3aMaHayH Macenenepi 3
CoBpemenHble mpobaemMbl (PU3HUUECKON XUMUU
Modern Problems of Physical Chemistry

8. AHanu3 g GU3NKa-XUMISUIBIK oicTepi/ 3
DU3NKO-XMMHAUECKHE METObI aHaIn3a/

Physico-Chemical Methods of Analysis/

AHau31iH HHCTPYMEHTTIK of1icTepi/




HNHcTpyMeHTanbHBIE METOBI aHATTN3a/
Instrumental Methods of Analysis

Jlopitik ©CiMAIKTEep XUMHSICHI/
XuMUS TEKapCTBEHHBIX PACTCHHIA/
Chemistry of Medicinal Plants

3amanayu GUTOXUMHUS/
CoBpemenHas GpUTOXUMHUS/

Modern Phytochemistry

10.

DKOJIOTUSIIBIK OUOXUMUS/
DKoJiornyeckas OnoxumMus/
Ecological Biochemistry

BroXuMusHBIH akTyanbai Macenepi/
AKTyanbHbIe TPOOIEMBI OMOXUMUH/
Actual Problems of Biochemistry




1 cemectp / 1 cemectp / 1 semester

IIon aTaynl / HaumenoBanune
aucnumimnbl / Name of the
discipline

3amaHayu 0eilOpraHMKAJIbIK XUMHUSIHBIH
TeopHUsJIBIK Herisnepi/

TeopeTuueckne 0CHOBBI COBPeMEHHOM
HeopraHuveckoi xummn/

Theoretical Foundations of Modern
Inorganic Chemistry

AKajeMUKaJbIK KPEAUT CaHbl,
6akputay Typi / KommdaectBo
aKaJJeMHYECKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of
control

5 AKaACMUAJIBbIK KPpEAUT, EMTUXaH

5 AKaACMHNYCCKUX KPEANUTOB, OK3aMCH

5 academic credits, exam

ITpepexsusurrep /
Ipepexsusuts / Prerequisite

bakanaBpuaTThIg
AQHAJIUTUKAJIBIK,
XUMMUsI KypCTapbl

OeopraHuKabIK,
OpPraHUKANbBIK,  (DHU3HUKAIBIK

Kypcbl HEOpranndeckoi, aHaIMTUYECKOH, opra-
HUYECKOH, u3ndyeckoll Xumun OakaiaBpuara

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

[MocTpexBuzurtep /
IMocTpexBU3HTHI /
Postrequisite

Ou3nKanblK XUMHSHBIH 3aMaHayd Macelenepi,
AHAJMTHKAJIBIK XUMUSIHBIH TaHJaIMaJIbl
GemimMaepi, OpraHUKaJIBIK XUMUSHBIH
TaH#aIMaiel Oerimaepi, KOplIaraH OpTaHbIH
(u3MKa-XUMHSIIBIK MTPOLIeCTepi

CoBpeMeHHbIC TPOOIeMbl (HU3UUCCKON XUMUH,
M30paHHbIC TVIABbI AHATUTHYCCKOW XUMHH, (PH-
3UKO-XUMHYECKHE  MPOIECChI  OKPYKAIOIICH
cpenbl, i30paHHBIE TJIaBbl OPraHMYSCKOW XUMUH

Modern problems of physical chemistry, select-
ed chapters of analytical chemistry, physical and
chemical processes of the environment, selected
chapters of organic chemistry

OKy MakcaTbl MEH MiH/IETTepI
/ YueOHas nenp u 3anaun /
Learning Goal and Objectives

Makxkcatbl: Ka3ipri Kesmeri OeHopraHHKabIK
XUMHSHBIH Kei0ip OarpITTaphl OOWBIHIIA TEpPEeH
oimim Gepy. [ToHai OKy Ke3iHAe OLTIM anymIbLIap
KBaHTXUMUSUIBIK TYPFBLIAH 3aTTapAbIH
KYPBUIBICHL, XUMHSLITBIK HPOLECTEPIiH
MeXaHU3MAepl Typaibl KOCBIMIIA OiliM amajibl,
KOMIUTIEKCTI KOCBUIBICTAp/IbIH KYPBUIBICHI MEH
peaKiusi MEXaHU3MIEPiH KapacThIpaibl

Ienp: yraoyOneHHOE U3yYeHHE HEKOTOPBIX
HanpaBJICHUH COBPEMEHHOM HeOpraHMYecKon
xumud. [Ipu M3ydeHMM AMCHUMIUIMHBI 00ydYaro-
myecs NpUOOPETaIOT NOIOJIHUTEIbHBIE 3HAHUS
0 CTPYKType€ BELIECTB C KBAaHTOBOXUMHUYECKUX
MO3ULKH, MEXaHU3MaX XUMHUYECKUX MPOILECCOB,
paccMaTpUBalOT CTPOEHHE U MEXAHHU3MBI peak-
LM KOMIUIEKCHBIX U Jp. COEUHEHU N

Purpose: in-depth study of some areas of mod-
ern inorganic chemistry. When studying the dis-
cipline, students acquire additional knowledge
about the structure of substances from quantum
chemical positions, the mechanisms of chemical
processes, consider the structure and mecha-
nisms of reactions of complex and other com-
pounds

OKBITYIbIH HOTHXeEC /
Pesynprar 00yuenus /
Learning outcome

1 - Kagipri xe3geri OelopraHUKaNbIK
XUMHAOAFBl 3€PTTEYIiH aKTyalbdi TEOPHSIIBIK
KOHE IKCTIEPUMEHTTIK OaFbITTapbIH Oinemi

2 - beilopraHukanblKk XHMUSHBIH 3aMaHayd
MOCeJIeNIepiH MICHTYiH aKIIapaTThIK, aHAIUA3IIK
JKOHE IKCIIEPUMEHTTIK 9JicTepi Typaisl Ourimi
Oap JkoHEe oJapAbl 3  3epTrIeylepiHie
naugagsaHagbl

3 - 3epTTeneTiH CYypaKThIH TaKbIPBIObI OOMBIHIIA
o71e01 MaIMETTEp/Ii MaKCaTThl TYPJE KHHAM B,
KyWenelmai  okoHe  Tanjainbl (MepHOATHI

1 - 3naeT akTyaspHBIC HAIIPABICHHUS

HCCIIEIOBAaHUM B COBPEMEHHOM TEOPETHUUYECKOMH
Y SKCTIEPUMEHTAIIbHOM HEOPTaHUUECKON XUMHUH
2 - 3HaerT COBpEMEHHble HH(pOPMAIMOHHBIE,
AQHAIUTUYECKHE U SKCIEPUMEHTAIbHbIE METO/bI
peLIeHUs] COBPEMEHHBIX MPo0JeM HeopraHude-
CKOM XMIMUU H UCIIOJIB3YET UX B UCCIEAOBAHUAX
3 - LlenenanpasneHHO cobupaer,
CUCTEMATH3UPYET U aHAJIU3UPYET JIUTEpaTyp-
HBIE JIaHHBIE 110 TEMAaTHUKE U3y4yaeMOro BOIpoca
(paboTa ¢ MepUOANIECKUMHU W3TAHUSIMH, MOHO-

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

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

4 - Integrates natural science knowledge for the
study and explanation of phenomena and pro-




OacpUIBIMIapMEH, MOHOTpadusIapMeH KYMBIC)
4 - KyObuibicTap MeEH IIpoLECTEpIi 3epTTey
JKOHE  TYCIHIIpY  YUIH  KapaTbUIBICTaHY-
FBUIBIMABIK ~ OLMIMII ~ YINTacTHIpaabl,  OHBI
FBUIBIMU-3€PTTCY  JKYMBICTAPBIH  OpBIHIAYIA
JKOHE OKBITYIIBUIBIK KbI3METIHJIE IaiiiaaaHa bl

rpadusIMu)

4 - VlHTerpupyer ecTeCTBEHHO-Hay4YHbIe 3HAHUS
JUISl U3Yy4YEHUs] U OOBSICHEHHS SIBICHUH W TPO-
[IECCOB, HCIIONB3YEeT HX B IPOLECCE BBITOIHE-
HHS HAaydyHO — HCJICOBATeIbCKUX padoT ™
IPENoIaBaTEeIbCKOM AeSTEIbHOCTH

cesses, uses them in the process of research and
teaching.

[ToHHIH KBICKaIIA
cunatramacel / Kpatkoe
OIHMCAaHKE TUCIUILIAHEI /
Discipline Summary

Beliopranukansik XUMUSHBIH Kasipri
Mocenenepi. beliopraHuKanbIK XUMHS HETi3iHAe
JKATKAH TEOPWSUIBIK  KOHIEMIUSIAP, OHBIH
imnHAe  aToMaap MEH  MOJISKYJaaap. by
KYPBUIBICHIH cumarrayra KBaHTTBIK-
MEXaHUKAaJIBIK Ke3Kapac, XUMUAIIBIK
0aliJIaHBICTBIH TYPJII MOJCIBICPI, KBIIKbUIIAD
MEH HETI3Zep TEOPHUACHI, TOTBIFY-KaJIbIHA
KEJITipy mMpouecTepi. DIeMEHTTEpIiH KyHei

XUMHSICBL. Kemenmi KOCBUIBICTAp
PCaKIHUACHIHBIH MEXaHU3M/IEPi, KaTaIUTHKAIBIK
peakmusmap.  KoCBUTBICTapAblH — 3IEKTPOHIBIK
CHEKTpJIepi. Kemenmi KOCBUIBICTAp

PeaKIHACHIHBIH MEXaHU3MIEPi.

CoBpeMeHHbIE TPOOJIEMbl HEOPTaHMYECKON XH-
mun. TeopeTudeckue KOHLEIMINH, JIeXKalIe B
OCHOBE HEOPraHM4YEeCKONM XMMHHU, B TOM YHUCIIE
KBAHTOBO-MEXaHNYECKHI MOAXOJ K ONUCAHUIO
CTPOEHHUS aTOMOB M MOJIEKYJI, pa3IUYHbIE MOJE-
JI1 XMMHUYECKOHU CBA3H, TEOPUsI KUCIOT U OCHO-
BaHUH, OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE
nporeccel. CucremMarndeckas XHUMHS JIEMEH-
TOB. MexaHu3Mbl pEaKLUl KOMIUIEKCHBIX CO-
€IVHEHNH, KaTaIUTUYECKHE pEeaKIUH. OJeK-
TPOHHBIE CIIEKTPHl COEIMHEHHH. MeXxaHU3MBI
peaxuii KOMIIJIEKCHBIX CO€AMHEHHH.

Modern problems of inorganic chemistry. The
theoretical concepts underlying inorganic chem-
istry, including the quantum-mechanical ap-
proach to the description of the structure of at-
oms and molecules, various models of chemical
bonds, the theory of acids and bases, redox pro-
cesses. Systematic chemistry of elements.
Mechanisms of reactions of complex com-
pounds, catalytic reactions. Electronic spectra of
compounds. Mechanisms of reactions of com-
plex compounds.

Kypacrbipymibi /
Pa3pa6oruuxk / Developer

Taypo6aeBa I'y/ibxkaH YpMaHTaeBHA, XUMUS
FBUIBIMAAPBI KaHAWAATHI, KaybIMIACTBIPBIIFaH
npodeccop

Tayp6aeBa ['yiabxan YpMaHTaeBHa, KaHIU-
JlaT XUMHYECKUX HayK, aCCOIMMPOBAHHBIN MPO-

(heccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

ITon aTaynl / HaumeHoBaHue
mucuuminael / Name of the
discipline

3aMaHayn JKaJINbl XUMUSA

CoBpemMeHHas1 001Iasi XUMUS

Modern General Chemistry

AKa}lCMHKaHBIK KpG]]I/IT CaHBbI,
Oakpinay Typi / KonmmuecTBo
AKaACMHUYCCKUX erl]I/ITOB,
¢dopma xoutposs / Number of
academic loans, form of
control

5 AKAACMUAJIBIK KPEAUT, EMTUXAH

5 AKAACMHUYCCKUX KPEAUTOB, OK3aMCH

5 academic credits, exam

IMpepexBusurrep /
IMpepexBusutel / Prerequisite

Kypchbl Heopranumueckoi, aHaIUTHUECKOH, opra-
HUYECKOH, pu3niyeckoi Xumuu OakajiaBpuara

Kypcel Heopranuyeckoi, aHaIUTUYECKOMH, Opra-
HUYECKOH, pu3niyeckoi XumMun OakajiaBpuara

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

[MoctpexBuzuTTEp /
IMocTpexBu3uTHI /
Postrequisite

Ou3UKANBIK XUMHSHBIH 3aMaHayd MOcelenepi,
AHAIMTHUKAJIBIK, XUMUSHBIH TaHIaIMabl
OeniMaepi, OpraHuKaibIK XUMHUSHBIH
TaHAaIMaibl  OediMzaepi, KopulaFaH OpTaHBIH

CoBpeMeHHbIe TPOOIeMbl (U3NIECCKON XUMUH,
M30paHHbBIC TVIABBI AHATUTHYCCKOW XUMHH, (PU-
3MKO-XUMHYCCKHE  TPOLECCHl  OKPYXKAIOIIeH
cpeibl, 130paHHbIe T1aBbl OPraHMYeCKOH XUMHHU

Modern problems of physical chemistry, select-
ed chapters of analytical chemistry, physical and
chemical processes of the environment, selected
chapters of organic chemistry.

8




(hM3MKa-XUMUSIIBIK TIPOIECTEPl

OKy MakcaTbl MEH MiH/IETTepI
/ YueOHas 1enb u 3a1auu /
Learning Goal and Objectives

Makcatbl:  3arTapAblH  KYPBUIBICBI  MEH
KacHeTTEPiH, XUMUSIIBIK MIPOLIECTEPIIH
MEXaHU3MJICPIH KapacThIPYIBIH Ka3ipri Ke3Jeri
Ke3KapacTapblH 3epTrey. IIoHAI oKy Oirim
ANyIIBIFa KaJNIbl XUMHSHBIH KeiOip Herisri
3aHIapbl MEH TeopHusulapel OoifblHIIA (aToM
JKOHE  MOJISKYyNa  KYPBUIBICBI  TEOPHSCHI,
NEePUOATHIK  3aH,  XUMISUIBIK  OaifnmaHbIc
TEOpHsICHI) OUTIMIH TEpeHAeTyre >KOHE OHBI
MPaKTHKAJIBIK KbI3METIHJIE naiianany
JIaF/IbIAPBbIH MEHIepyre MyMKIHIIK Oepeti

Ienb: u3ydyeHne COBPEMEHHBIX MIOAXOA0B K pac-
CMOTPEHUIO CTPYKTYPBl M CBOWCTB BEILECTB,
MEXaHM3MOB XHMUYECKUX IpolueccoB. M3zyue-
HHE AWCIMIUIMHBI JaeT BO3MOXKHOCTH 00ydaro-
IMeMycsl yriIyOUTh 3HaHHUS IO HEKOTOPBIM OC-
HOBHBIM 3aKOHaM W TEOpHsM OOImel XUMHHU
(Teopun CTPOECHUS aTOMa M MOJIEKYJ, EPHOAH-
YECKOMY 3aKOHY, TEOPUH XMMHUYECKOH CBA3M) U
NpUOOpEeCTH HABBIKM HMX HCIOJNB30BAaHUSI B
IIPAKTUYECKOU AEATEIbHOCTU

Purpose: to study modern approaches to the con-
sideration of the structure and properties of sub-
stances, 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 HOTHIKEC] /
PesynbraT 00y4enust /
Learning outcome

1 - Kasipri ke3meri XHUMHSJAFbl 3€PTTCYIiH
aKTyasjbJli TCOPHSIIBIK JKOHE SKCICPUMEHTTIK
OarpITTapBIH Oiei

2 - JKannbl XUMUSHBIH 3aMaHayd MacelelepiH
MICIIyiH ~ AKHapaTThlK,  AaHAIM3MIK  JKOHE
SKCIEPUMEHTTIK 9icTepi Typamsl Oimimi Oap
JKOHE OJIap/bl ©3 MPAKTHKAIBIK KbI3METiHIE
nangagaHagbl

3 - 3epTTEeNeTiH CYPaKTBHIH TaKbIPHIOBI
OoMBIHIIA 9/1eON MOTIMETTEpi MAaKCATTHl TYPAE
JKUHAUIBI, KyHeneni J)KOHE TaJTau bl
(mepuoaTs GachUTBIMAApMEH,
MOHOTpadusIIapMeH KIHE T.0. IKYMBbIC)

4 - OyHgaMeHTambAl XHMHUSIIBIK TYCIHIKTEp
Kyiieci MeH HKAJITBI XUMUSIHBIH
METONOJIOTASIIIBIK acIeKTiepi, OJIapJIbIH
XUMHUKTEPJIi KociOn JalbIHayJaFbl pesll Typajbl
Oimimi Gap

1 - Nmeer npescTaBienus 0 Hanbojee akTyallb-
HBIX HaIpPaBJICHUSAX UCCIIEIOBAaHUN B COBpPEMEH-
HOM TEOPETUYECKOU U

SKCHEPUMEHTAIIBHON XUMUHU

2 - 3HaeT COBpEMCHHBIC HH(POPMAIMOHHEIE,
AHAIIUTUYECKUE U DKCIIEPUMEHTAIILHBIE METObI
peIIeHUs COBPEMEHHBIX MPOOIIeM 00IIei XUMUH
Y UCTOJIb3YET UX B NPAKTUYECKOHN NeATEIbHOCTH
3 - LemnenanpasieHHO cobupaer,
CUCTEMAaTH3UPYET U AaHAIM3UPYET JIUTEPATYpP-
HBIE JITaHHBIE 110 TeMAaTHKE U3y4aeMoro BOIpoca
(pabora ¢ mepUOJMYECKUMH H3JAaHUSMH, MOHO-
rpadusmu)

4 - Bnaneer: mpeacTaBIeHUSIMHU O CUCTeMe QyH-
JTAMEHTAJIBHBIX XMMUYECKUX HOHSATHH M METOo-
JIOJIOTHYECKUX AaCTEeKTOB OOIMIeH  XHMHUH, WX
ponu B npodeCCHOHANBHON IOJI'OTOBKE XUMH-
KOB.

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 prob-
lems of General chemistry and uses them in
practice

3 - Purposefully collects, systematizes and ana-
lyzes the literature data on the subject of the
issue under study (work with periodic publica-
tions, monographs)

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

ITonHIH KBICKAIIA
cunarramackl / Kpatkoe
ONMCAaHKEe JUCIUILTAHBI /
Discipline Summary

ATOM KYpBUIBICHI, XUMISUIBIK OailJIaHBIC JXOHE

MOJICKYJIaapIbIH KYPBUIBICHI Typabl
UTIMIEepIiH Kazipri FBUIBIMU JIEHTEM1.
KBIIKbUIBIK-HETI3T1 JKOHE TOTBIFY-
TOTBIKCBI3JIaHy — TPOIECTEePiHACTI  3aTTapblH
peakuusIbIK ~ KabineTi,  JJeMEHTTep  MeH
OJIapIbIH KOCBUIBICTAPBI KacHeTTepiHiH
KE3EHIUTITIH Kazipri 3aMaHFbI

CoBpeMeHHbIII HayuHBIl YpPOBEHb YUYCHHMH O
CTPOEHUU aTOMa, XUMHUYECKOH CBA3H U CTpOE-
HUM MOJIeKyJl. PeakunoHHas cmocoOHOCTH Be-
HIECTB B KUCJIOTHO-OCHOBHBIX U OKHCJIMTEIIBHO-
BOCCTAHOBUTENIFHBIX IPOIECCaX, COBPEMEHHAs
MHTEPIpPETALHs TIEPUOJMYHOCTH CBOMCTB 3JIe-
MEHTOB U UX COSITMHEHHUH.

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




HMHTCpIIpCTalysiay.

KypacTeipymn /
Paspa6oruuk / Developer

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

Tayp0OaeBa I'ysibikan YpmaHTaeBHA, KaH -
JlaT XUMUYECKUX HAYK, aCCOLUMPOBAaHHBIN IIPO-

tdeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

ITon aTaynl / HaumeHnoBanune
mucunmuinabl / Name of the
discipline

Kannbl xoHe 0ellopraHnKaIbIK XMMHUSHbBI
OKBITY dIicHAMachl MeH 3aHAMAYH
TEXHOJOTUAChI/

MeTo10J10TUS M COBpPEeMEHHbIE TEXHOJOTHH
o0y4eHus1 001Ieil 1 HeOpraHu4ecKko xumMun/

Methodology and Modern Teaching
Technology of General and Inorganic
Chemistry

AxaJleMUKaJIbIK KPSIHUT CaHBl,
6akputay TYpi / KommgaectBo
aKaJJeMHYECKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of
control

4 akaJeMUSIIBIK KPEIUT, EMTHXAH

4 AKaACMHUYCCKUX KPEAUTOB, DK3aMCH

4 academic credits, exam

IMpepexBusurrep /
Ipepeksusutsl / Prerequisite

[lenaroruka, XMMUSIHBI OKBITY dJficTeMeci

Henaromxa, METOAMKA MpeToJaBaHusd XUMUN

Pedagogy, methods of teaching chemistry

IMocTpexBuzuTTEp / I[NearoruKasibiK MPaKTHKA, MATHCTPAHTTHIH [Memaroruyeckas MPaKTHKa, Hayuno- | Pedagogical practice, research work of a mas-
IMoctpexBu3uth! / FBUTBIMU-3epTTeY JXyMbIcHl (HUPM) hccrieioBatTeNibckass  pabora  marmctpanra, | ter's student, (NIRM)
Postrequisite (HUPM)
Oky MakcaTbl MeH MiHmeTTepi | Makcartsr: emmi3ain uHTeIeKTyamslK | [lems: moarotoBka cryleHTOB B obiactu | Purpose: training students in the field of master-
/ YueOHas 1ienb ¥ 3a1auu / JaMbIfaH  a3aMaThIHBIH ~ CBIH  TYPFBICBIHAH | OBNAQJeHWs MeTojoiorueil u coBpemenubiMu | ing the methodology and modern technologies
Learning Goal and Objectives OWIaybIHBIH  HETi3iH  KYpaWTbIH  JKaJbl | TEXHOJIOTHSIMU obuei xumudeckoit | of General chemical training, which are the basis
XAMUSLIIBIK JTAMBIHABIKTHIH 3aMaHayu | MOJIrOTOBKH, MPE/ICTABISIFOIINX ocuoBy | of critical thinking of an intellectually developed
TEXHOJOTHSIIAPEI MEH oJ[iCHAMACHIH MEHIepy | KPUTHUECKOTO MBINUIEHHs — WHTeJUIEKTyaiabHO | Citizen of the country
calachlH/a CTYICHTTEeP I JaibIHaaYy. Pa3BUTOrO rpaXkJaHUHA CTPAHBI Tasks: to form modern theoretical concepts and
Mingerrepi: MekTenTep/e, KOJUIEeKAEpIe KoHe | 3amauu: chopMupoBath coBpemennbie | concepts of the methodology of General and

JKOFappl OKY OpBIHAApbIHAA JKalllbl JKOHE
OeflopraHuKaIbIK XUMHS SIicTeMeciHiH
3aMaHayd  TEOPHSIIBIK  TYCIHIKTepi  MeH

TY>KBbIpbIMJIaMaJIapbIH KaJIBIIITACTBIPY.

TEOPETUYECKNE MPEACTABICHUS M KOHLENIUHU
METOJIOJIOTHH OOIIeH U HEOPTaHNIECKOW XUMUHU
B LLIKOJIAX, KOJIJIEAKAaX U By3aX.

inorganic chemistry in schools, colleges and
universities.

OKBITYIbIH HOTHXeEC /
Pesynprar 00yuenus /
Learning outcome

1 - oxammel XoHe OEWOPraHMKANBIK XUMHS
cayJlachlHAa OiTiM  amymbulapasl  AaspliayIbIH
OKYy MIPOLIECiH )Kocrapiay MeH
YUBIMIACTBIPYABIH 3aMaHayd IeIarOorHKalIbIK
TOCUTIEPIH KOJIIAHAIBL,

2 - xumust OenmiMIepiH OKBITYIBIH 9/[iCHAMAIIBIK
KypaiIapblH MEHICPIeH;

3 - MekTenTepe, KOJUICIKIACPAC KIHE HKOFAPHI
OKY OpBIHJApPBIHIA SKAJIIIBI JKOHE

1 - npuMeHsSeT COBpEMEHHBIE MeNarornyeckue
MOAXOABl  IUIAHUPOBAHHMSA W OpTaHU3aIHd
y49e0HOTO Tporecca MoArOoTOBKH 00yJaromuxcs
B 0Onacty o01Ieit 1 HeOpraHN4eCcKOH XUMHUH;

2 - BIIAJICET METOJI0JI0TMYECKUM
MHCTpyMEHTapueM o0y4eHHs pa3/elioB XUMHH;
3 - IUIaHUpYeT W OCYLIECTBISET Y4eOHO-
BOCIIUTATENbHBI  MHpolecc B KOHTEKCTE
OOHOBJICHHOTO COJep)KaHHsl 00pa3oBaHUsl B

1 - applies modern pedagogical approaches to
planning and organizing the educational process
of training students in the field of General and
inorganic chemistry;

2 - owns methodological tools for teaching
chemistry sections;

3 - plans and implements the educational pro-
cess in the context of the updated content of
education in the field of General and inorganic
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OcHOpraHUKaNIbIK XMMHUS CaJaChIHIAFBl OLIIM
oepynig JKaHAPTHUIFaH Ma3MYHBIHBIH
KOHTEKCTIH/IC OKYy-TopOue MPOIICCiH
JKOCTIAPIANWIBI KIHE JKY3Ere achlpaibl;

4 - moH OOWBIHINIA ayAWTOPHSNAH THIC OKY
JKYMBICTAPBIH JKOCIAPIIAH/IbI, KOCBIMINA OKBITY
OarmapramManapbIH d3ipIIeii;

6 - okammbl JKoHe OCHOPraHWKAIBIK XUMUS
CaJIaCBIHAAFBl  OlmiM  Oepy MeH  FBUIBIMHA
3epTTeyiepaeri opTypi dhopmanapsl,

Kypaimap MEH OicTep/i, COHIai-aK OKBITY
OMiCTEpiH TAHIAM B! )KOHE MaliaJaHabl;

7 - OiniM OepyZiH XKaHAPTBUIFaH Ma3MyHbI MEH
Kazipri 3aMaHfbl TEXHOJOTHsIAp OSAiCHAMACHI
HeTi3iHae OutiM Oepy YHBIMAApBIHAAa XUMHUSHBI
OKBITYZBI NeJaroruKajblK cyHeMenneyi xKy3ere
achIpajipl;

8 - TIloHnaiK, FBUIBIMHM, KOCIOM-II€IaroruKaiblK
cayanapiarbl o3 OeTiMeH OLTIM aXyablH JKeKe
KaXXCTTUTIKTEPIH XKY3ere achIpaibl

obnactn oOIIeil ¥ HEOPraHWYEeCKOW XHMHUH B
IIKOJIaX, KOJIJIeIKaxX U By3ax;

4 - mmaHWpYeT BHEAYIUTOPHYIO YYCOHYIO
pabory mo  mpemmery,  pa3pabaThIBacT
IPOTrPaMMBbI AOTIOJIHUTEIBLHOIO 00yYeHHS;

6 - BBHIOMpaeT M HCHOJB3YeT pPa3HOOOpa3HBIC
(dopMBI, cpencTBa U MeTOAbl B 0Opa3sOBaHUH H
HAay4YHBIX HCCICIOBaHUAX B 00JacTu oOwed u
HEOPTraHMYECKOW XHMHH, a TaKKe METOAUKH
o0yueHus;

7 - OCyLIECTBJISIET Ha OCHOBE METOJOJOTHH
OOHOBIICHHOTO ~COJCpKaHMsi 00pa3oBaHHA U

COBPEMEHHBIX ~ TEXHOJOTHH  IeAarornueckoe
COIIPOBOKJCHUE 00yueHHs XUMUHU B
OpraHu3alusiX 00pa3oBaHMUS;

8 - Peammyer nmyHBIE TOTpeOHOCTH

camMo00pa3oBaHMsl B INIPEJMETHOH, Hay4HOH,
npodeccrnoHabHO-TIEAarOT NI ECKO 00IacTsIX

chemistry in schools, colleges and universities;

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

[ToHHIH KBICKaIIa
cunarramacel / Kpatkoe
OIIMCAaHUEC NUCIMUITJINHBI /
Discipline Summary

MeTtomonorust KoHE Kazipri TEXHOJOTHIIAp
Kannel  XUMHSUIBIK — JaWBIHABIKTBIH — HETi3i
peTiHAe, FBUIBIMU JAYHHETAHBIM Ma3MYHBIHBIH
HeTi3i. BapiblKk XUMESUIBIK OUTIMHIH HETI3iH
KYpaliThIH  TEOPHSUIBIK  TYCIHIKTEp  MEH
TYKBIPBIMAaMaTap-3JeMEHTTePIiH JKOHE
OJIapIBIH TY3UITCH KapamaidbiM JKOHE KypIei
OpPTaHUKANBIK  €MeC  JKOHE  OpPraHHUKAaJbIK
3aTTapAblH KacweTTepi. 3aTThIH KYPBUIBICHI
TypaJibl 3aMaHayd TYCIHIK, jKaHa ambUIBIMIAp
asAChIHA XUMHSJIBIK TPOLECTEePHiH  HETi3ri
TEOPHSUIAPBIH, DJIEMCHTTEP XHMHUSCBIH ©O3CKTi
Tyciaaipy . Tipi ®oHe jKaHChI3 TaOWFaTTa OTETIH
mpouecTepaiy  Oipimiri, ipremi  XUMHSIIBIK
3aHIOBUIBIKTAp. MeKTenrepae, KOJUICHKIACPIC
skoHe KOO-ma skanmbl jkoHe OeHopraHMKaIbIK
XUMUSHBI ~ OKBITYABIH  Kazipri  3aMaHFbl
TEXHOJIOTHSUTAPBIHBIH, ~ TEOPISUIBIK  0a3achl.

MeTomoI0THs U COBPEMEHHBIE TEXHOJIOTHH KakK
byHmamMeHT oOmImEeld XMUMHYECKOH MOATOTOBKH,
OCHOBa COJIEp)KaHHUS HAYYHOTO MHUPOBO33PEHUSI.
TeopeTudeckue MpeacTaBICHUS M KOHIICTIIIUH,
COCTaBIISIIOIIIME OCHOBY BCEX XUMHUYECKHX
3HAHUH - CBOIICTBA 3JIEMEHTOB M 00pa30BaHHBIX
MMHU TIPOCTBHIX M CJIOXHBIX HEOPTaHUYECKUX W
OpraHUYEeCcKUX BEILECTB. CoBpeMeHHbIE
MpeICTaBICHU O CTpPOEHUHM BElIECTBa,
aKTyaJlbHas MHTEPIpeTalus OCHOBHBIX TEOpUM
XUMHUYECKUX TMPOLECCOB, XUMHUHU JJIEMEHTOB B
cBeTe HOBBIX OTKpBITUH. EAMHCTBO mponeccos,
MPOTEKAIOIIMUX B KUBOW M HEXHUBOU MPUPOJE,
(bynmameHTaIbHBIC XUMHUYECKHE
3aKOHOMEPHOCTH. Teopernueckas 6aza
COBPEMEHHBIX TEXHOJIOTHH OOy4deHHsI oOmmeld u
HEOPTaHMYECKOW XMMHHU B IIKOJIAX, KOJUIEIKaxX
1 By3aX. YCOBEpHIICHCTBOBAHWE METOJOJOTHU

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 pedagogi-
cal technologies (modular training system, rating
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Kanner  xoHe 6eﬁ0pFaHI/IKaHLIK XHUMMHAHBI
Ka3ipri 3aMaH¥bl neaarorukajibIK
TCXHOJIOTUJIIapMEH OKBITY QﬂiCHaMaCLIH

KeTuaipy  (OKBITYABIH MOZIYNBIOIK  KyHeci,
Oimimai Oakpumay MeH OaranayqplH PEHTHHITIK
JKyHeci, Kefc-TeXHOJIOTHS, TPOOIEeMAaIIBIK OKBITY
JKoHE T. 0.); OUIIM anymbUIapAslH — KeKe
JKayanKepIIUIITiH  apTTBIPATHIH  BIHTAIAHABIPY

JKYHECIH KYpy.

o0y4yeHuss oOWIed M HEOPraHMYeCKOW XUMUU
COBPEMEHHBIMH IeIarorudyeCKuMu
TEXHOJIOTUSIMU (MOJlyJIbHAsl cucTeMa O0y4eHHUS,
peHTHHTOBasT CHCTeMa KOHTPOJS W OICHKH
3HAHWH, KEHC-TeXHOJIOTHS, npobIeMHOe
oOydeHne U T.1I.); CO3TaHUE CHCTEMBI CTUMYJIIOB,
MOBHIIIAIOIINX ITEPCOHATBHYI0 OTBETCTBEHHOCTh
00yJaroImuxcsI.

system for monitoring and evaluating
knowledge, case technology, problem-based
learning, etc.); creating a system of incentives
that increase the personal responsibility of stu-
dents.

Kypactbipymibl /
Paspa6oruuk / Developer

TaypoaeBa I'yiibixan YpMaHTaeBHA, XUMUS
FBUIBIMJapbl KAHAUAAThI, KaybIMIACTBIPbIJIFaH
npodeccop

Yepusasckas Oubra MuxaijioBHa, KaHIUIAT
IneagarortuyeCKux HayK, aCCOHHHpOBaHHLIﬁ HpO-

heccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaynl / HaumeHoBaHue
mucouminael / Name of the
discipline

Kopmaran opranbIH pu3nKa-XUMUSIBIK
npouecrepi/

DU3MKO-XUMHYECKHE MPOLECCHI
OKpYy:Kauieii cpenbl/

Physicochemical Processes of the
Environment

AKaZieMUKaJIbIK KPETUT CaHbl,
6akputay Typi / KoauuectBo
aKaJIeMU9IeCKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of
control

5 AKaACMUAJIBIK KPpEAUT, EMTUXaH

5 aKaJeMHUUYEeCKHX KpE€AUTOB, d9K3aMCH

5 academic credits, exam

IpepexBusurrep /
IMpepexsusutsl / Prerequisite

Beitopranukansik xumus, OpraHukaiblK XUMUs,
DU3HUKaIBIK XUMHUSL,

HeopraHquCKa;{ XUMHs, OpraHhu4eCkas XUMUs,
Q)HSI/I‘IGCKEUI XUMHUs,

Inorganic chemistry, organic chemistry, physical
chemistry,

ocrpexsmsurtep /
IMoctpexBu3uth! /
Postrequisite

OKOJMOTHSIBIK OMOXUMHSL. MarucTpaHTThIH FbI-
JBIMH-3epTTey XyMbickl (HVIPM)

DKoJioruuecKas OMOXUMUSL. Hayuno-
UCCIIEI0BATENbCKAS paboTta MarucTpasra
(HUPM)

Environmental biochemistry. Research work of
a master's student (NIRM)

OKy MakcaThl MCH MiHAETTEp1
/ YueOHas nenp u 3agauu /
Learning Goal and Objectives

MakcaTbl: CTYAEHTTepAl CHIHM oOiljlayra ue
EnpiH MHTENJIeKTyan bl JaMblFaH a3aMaThlH
KaJIBINTACTHIPY KOHTEKCTIH/E OKBITY; KOpIIaFaH
OpTaHbIH  (U3NKA-XUMISUIBIK — MPOIECTEPiHiH
MoHiH TyciHy, KP pecypcThIK OalnbIFbIH KOFaM
NPOTPECiHIH  IAapThl  PETiHAE  HEeTi3JenreH
naiagany HOpMaJlapsl.

MinzerTepi: KOpIIaFaH OPTaHBIH (U3UKAIBIK-
XUMUSUIBIK ~ TIPOLIECTEPIHIH ~ CUIIaTTamMaiapblH
3epITey; XUMMSUIBIK JIacTaHy Ke3iHAe TaOuru
o0ObekTiIepal TanJayJablH (pu3MKaIBIK-

Lemnp: o0y4eHHE CTYJEHTOB B KOHTEKCTE (op-
MUPOBAHUA WHTCIUICKTYAaJIbHO PAa3BUTOr0 I'paxk-
JIaHUHA CTpaHbl, OOJIAJAIOIIET0 KPUTHUECKUM
MBIIIJICHHUEM, TIOHUMAHUIO CYTHU (1)1/131/1](0-
XUMHUYECKHX IPOILIECCOB OKPY’KAIOIIEH Cpesbl,
HOpMaM OOOCHOBAHHOTO WCIIOJIB30BAHUSA pe-
cypcHoro OorarctBa PK kak ycioBus mporpecca
oOrmiecTBa.

3amaun: M3YYHTh XapaKTEPUCTHKUA  (U3UKO-
XUMHUUYECKHUX TPOLECCOB OKPYKAIOIEH Cpeabl;
OCBOUTh BaXKHEUIIME TOAXOJAbl U  (HU3UKO-

Goal: training students in the context of forming
an intellectually developed citizen of the country
with critical thinking; understanding the essence
of physical and chemical processes of the envi-
ronment, the norms of reasonable use of the re-
source wealth of the Republic of Kazakhstan as
a condition for the progress of society.

Tasks: to study the characteristics of physical
and chemical processes of the environment; to
master the most important approaches and phys-
ical and chemical methods of analysis of natural
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XUMHUSIIBIK QIICTEPiH XKOHE MaHBI3/IbI TOCUIICPIH
MEHIrepy.

XUMHYCCKUEC MCTOJbI aHalin3a MPUPOJHBIX 00B-
CKTOB 1P XUMUYCCKOM 3arps3HCHUU.

objects in chemical pollution.

OKBITYZIBIH HOTHOKEC] /
PesynbraT 00y4enust /
Learning outcome

1 - xopuiaraH OpTaHbIH (HU3UKAJIBIK-XHMUSIIBIK
npolecTepi cajachlHia ChIHM oinayra, KP
PECYPCTHIK ~ OaiiIBIFBIH  JKOHE  HOPMATHBTIK
ayBITKYJapAblH calgapbl peTiHae ocep eTyHiH
TEXHOTCHAIK  (aKTOpIapblH  NaiinamaHymbl
HETI3IeyTe ue;

2 - KOpLIaFaH OpTaHbl JlACTAayLIbUIAP.IbIH
JKUHAKTATy, KEHICTIKTIK-YaKpITIIa  Tapalybl
JKOHE (M3UKAIIBIK-XUMHSITBIK TYpJIeHY1
3aHABUIBIKTapbl  HETi3iHAe opTypili  TaOuru
(dakTop;ap MEH aHTPOIOTCHIIK dcepiepliy
dcepiHeH XUMUSUIBIK JIACTaHyIbIH MiHE3-KYJIKbIH
OoJKaAIBI,

3 - XUMHAIBIK OHEPKICINTETl XKOHE KYMBICHI
KOpLIaFaH  OpTaHbl  BIKTUMAJI  XHMHSUIIBIK
3aKpIMIay Ke3JepiMeH OaillaHbBICTBI 3KOHOMHKA

OOBEKTINIEPIHACTI TOyeKeNIep MEH KOpray
JKYHENepiH Talgai bl )KOHEe COUKECTCHIIpe ],

4 - HOPMATHBTIK TajamTapra, Kayilci3mik
TEXHHUKACHI epexernepiHe, XUMHUSIIBIK
3epTXaHanua JKYpiC-TYphIC MOJICHUETIHIH
epexenepine coiikec XUMHUSITBIK
OKCIIEPUMEHTTIH  SJICTEMENIK  TajanTapblH
OpBIHANIBI;

6 - oOwexTinepniy KelOip (H3MKa-XUMHSIBIK
KOPCETKIIITepiH  aHBIKTAy  YIIiH  HeTisri

3epTXaHAJBIK 3EpPTITeyJep IKYprizemi KoHe
ONApJIBIH, XUMUSIIBIK KAYIICI3Iiri TYPFBICHIHAH
OHJIIPICTIK JKOHE KOpIIaFaH TaOWFH OPTaHBIH
JKal-KYHiH Talgausr;

7 - KaHA TEXHOJOTHSIAPBIH  FBUIBIMU
HETi3epiH Herizaey YUIH TaOufu KoHE
TEXHOTCH/IIK TPOLECTEP/IiH (U3NKA-XUMUSIIBIK
HeTi37epi, OMOJOTHSUIBIK KAYINTi XKoHE 3USHIBI
OHJIIPICTIK (dakropiap, SKOJIOTHSUTBIK
peHTabenpal  TpoIecTep  Typalnbl  OuUTIMII

1 - obnajaeT KPUTUYCCKUM MBIIUICHHEM B 00-
nacTH (PU3NKO-XUMHUYECKHX IIPOLECCOB OKpPY-
JKaroIeit cpepl, 0OOCHOBAHUS HCIIONIB30BAHUS
pecypcHoro 6oratctBa PK 1 TexHOTeHHBIX (pak-
TOPOB BO3ACHCTBHS, KaK CIEIACTBHS HOPMATHB-
HBIX OTKJIOHCHHIA;

2 - TIPOTHO3WPYET IMOBEICHUE XUMHUYCCKUX 3a-
TPS3HEHUH TIOJ BIHSHHEM Pa3AYHBIX MPHUPOI-
HBIX (DaKTOPOB M aHTPONOTEHHBIX BO3JEHCTBUIA
Ha OCHOBE 3aKOHOMEPHOCTEI HAKOILICHUs, IpO-
CTPaHCTBEHHO-BPEMEHHOT'O paclpeieieHus |
(PU3UKO-XMMHUUECKHUX TIPEBpAIlICHUH 3arpsi3HHU-
TeNel OKpykKarolen cpenpl;

3 - aHAIM3UPYET U COOTHOCUT PUCKU U CHCTEMEI
3alIATHI B XUMHUYECKON TPOMBIIIICHHOCTH B Ha
00BEKTaX IKOHOMUKH, PadOTa KOTOPHIX CBS3aHA
C UCTOYHHKAMH BO3MOYKHOTO XHMHYECKOTO 3a-
pakeHHsI OKPYKAFOIICH CpeIbl;

4 - BBHITIOJNHSACT METOAWYECKHE TPeOOBAHUS XH-
MHYECKOTO SKCIIEPUMEHTa B COOTBETCTBHUH C
HOpPMaTHUBHBIMU Tpe60BaHI/I$[MI/I, TNpaBuJIaMu
TEXHUKHN 6630HaCHOCTI/I, KYJbTYPHEI IIOBEACHNA B
XUMHYECKOM JlabopaTopuu;

6 - MPOM3BOIUT OCHOBHBIE JIADOPATOPHBIE HC-
CJIE/IOBaHMS JUIsl ONPEIETICHUs HEKOTOpBIX (u-
3UKO-XMMHMYECKUX TIIOKa3aTeleldl OOBEKTOB W
AQHAJIM3UPYET COCTOSHHE NPOU3BOJCTBEHHOH H
OKpY’KaloIIeil NPUPOAHBIX CPEJ C TOUKU 3pEHUS
MX XUMHUYECKOH 0e301acHOCTH;

7 - UMeeT TOTOBHOCTh K MHTETpalliy 3HaHUH O
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX OCHOBax MPHUPOAHBIX U
TEXHOT'€HHBIX IPOLIECCOB, OMOJOTMYECKH Ollac-
HbIX W BPCIHBIX IMPOU3BOACTBECHHBIX (baKTOan
JUIE 000CHOBaHMSI HAYYHBIX OCHOB HOBBIX TEX-
HOJIOTHH, SKOJIOTHYECKH PEHTA0CIbHBIX;

8 - Peanmsyer nuuHbBIC TOTPEOHOCTH caMOOOpa-

1 - has critical thinking in the field of physical
and chemical processes of the environment, jus-
tification of the use of the resource wealth of the
Republic of Kazakhstan and technogenic impact
factors as a consequence of regulatory devia-
tions;

2 - predicts the behavior of chemical pollutants
under the influence of various natural factors
and anthropogenic influences based on the regu-
larities of accumulation, spatial and temporal
distribution and physical and chemical transfor-
mations of environmental pollutants;

3 - analyzes and correlates risks and protection
systems in the chemical industry and at econom-
ic facilities that are associated with sources of
possible chemical contamination of the envi-
ronment;

4 - fulfills the methodological requirements of a
chemical experiment in accordance with regula-
tory requirements, safety regulations, and the
culture of behavior in a chemical laboratory;

6 - performs basic laboratory tests to determine
certain physical and chemical parameters of
objects and analyzes the state of production and
environmental environments from the point of
view of their chemical safety;

7 - it is ready to integrate knowledge about the
physical and chemical bases of natural and man-
made processes, biologically dangerous and
harmful production factors to justify the scien-
tific basis of new technologies that are environ-
mentally profitable;

8 - Implements personal needs of self-education
in the subject, scientific, professional and peda-
gogical fields
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MHTETpalysiayra JJaiblH;

8 - Tlompik, FHUILIMH, KOCIOH-II€IarorvKajibIK
cananapiarbl 3 OeTiMeH OUTM amyIblH JKeKe
KaXXCTTUTIKTEPIH Ky3€ere achIpaibl

30BaHUsI B NPEIMETHOH, Hay4HOM, npodeccro-
HaJIbHO-TIEJarOrn4ecKoi 00JacTsx

[ToHHIH KBICKaIIa
cunarramackl / Kparkoe
OIMHUCAHUE AUCIUILUTAHEI /
Discipline Summary

Kopmaran opTaHblH (GH3HKAIBIK -XHUMHUSIIBIK
TIPOIIeCTEPiHIH CHUIIATTaMaCHI. Kopmaran
OPTaHBIH  XUMISUIBIK ~ JKOHE  (DM3HKAJIBIK-
XAMHSUTBIK ~ KOPCETKILITepiH  9KOJOTHSIBIK
HOpMaNayIblH  HETi3TT  (HU3HKa-XUMUSIIBIK
IIamManapbl; XUMHSUIBIK JIACTaHY Ke3iHAe TaOuFH
OOBEKTIIEpZII  TanAayAblH  aca  MaHBI3/bI
Tocinzepi MeH (U3MKAIBIK-XUMUSUIBIK 9JIICTEPI.
Op Typali TaburM oOpTa JIUHAMHKACHIHBIH
JKaFIalbIH Oaranay. Kopmaran opTa
OOBEKTUIEPiHIH  (QHU3MKa-XUMUSUIBIK ~ OaKplIay
omicTepi MEH MOHUTOPHHTI.

XapakTepucTHKa (PU3NKO-XHMMUYECKHUX MPOIEC-
COB OKpyKaromeil cpensl. OCHOBHBIE (U3IUKO-
XMMHYECKHE BEIMYMHBI 3KOJOTHYECKOTO HOP-
MHUPOBAHHS XUMHIECKUX U (PU3UKO-XUMHUUECKUX
MOKa3aTeJel OKpYy»Kalolllel cpenbl; BaxHeume
MOAXOAbI ¥ (PU3NKO-XMMHUYECKHE METOIBl aHa-
JM3a TPUPOIHBIX OOBEKTOB INPH XHUMHUYECKOM
3arps3sHeHuH. OILleHKa COCTOSHHUS JHHAMHKH
Pa3IUYHBIX HPUPOAHBIX cpell. MOHUTOPHUHI H
METOIbl (PU3UKO-XUMHUYECKOTO KOHTPOJS 00b-
€KTOB OKpYXaIollel cpebl.

Characterization of physicochemical environ-
mental processes. The main physicochemical
values of the environmental standardization of
chemical and physicochemical parameters of the
environment; the most important approaches and
physico-chemical methods for the analysis of
natural objects during chemical pollution. As-
sessment of the state of the dynamics of various
natural environments. Monitoring and methods
of physical and chemical control of environmen-
tal objects.

Kypactbipymibi /
Pa3pa6oruuxk / Developer

TaypoaeBa I'yibixkaH YpMaHTaeBHA, XUMUS
FBUIBIMAAPBI KaHANUAATHI, KaybIMIaCTIPbIIFaH

npodeccop

Yepusasckasa Ouabra MuxaijioBHa, KaHIUAT
MeIarOTMIECKIX HAaYK, aCCONMUPOBAHHBINA TIPO-

teccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HaumeHnoBanue
mucunumuiaasl / Name of the
discipline

XuMHAIBIK aKIapaThl i3/1ey KoHe Kyleey
TEXHOJIOTHACHI/

TexH0JIOTHs MONCKA M CTPYKTYPUPOBAHUSA
XUMHU4eckoil nugopmauun/

Technology of Search and Structuring of
Chemical Information

AxaJleMUKaJIbIK KPSIHUT CaHBbl,
6akputay TYpi / KonmaectBo
aKaJIeMUYECKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of
control

5 aKageMUsUTBIK KPEIHUT, eMTUXaH

5 AKaACMHUYCCKUX KPEAUTOB, DK3aMCH

5 academic credits, exam

IMpepexBusurrep /
Ipepexsusutsl / Prerequisite

Wudopmarnka

WNudopmaruka

Computer science

IMoctpexsmsurTep /

MarucTpiik JuccepTalusHbl OpBIHAAYABI KOoca

Hayuno-uccnenoBatensckass ~ pabota  Maru-

Research work of a master's student, including

IMoctpexBu3uth! / alFaH[a, MAruCTPaHTTBIH  FBUIBIMU-3€PTTEY | CTpaHTa, BKJIIOYAs BhIIOJHEHHeMarucrepckoit- | the completion of a master's thesis
Postrequisite JKYMBICHI JIICCEpPTALINH
Oky MaKkcaTbl MeH MiHIeTTepi | Makcarbl:  axkmapaTtapMeH — JkoHe  kaHa | Llems: OBnagers Metogamu paboTsl ¢ MHGOpMa- | Purpose: to master the methods of working with

/ YyebHas uensb u 3amauu /
Learning Goal and Objectives

aKNapaTThIK TEXHOJOTHSIIADMEH JKYMBIC iCTey
QMiCTEpiH MEHIEpY.

Mingerrep: A) binim Typansl TyciHiKTepai
KaJIBINITACTBIPY: - oyiemzeri  FhUIBIMH-

el 1 HOBBIMU MH(OPMAIMOHHBIMH TEXHOJIO-
THSIMU.

3amaun:

A) ®opMupoBaHHe NpeJICTaBICHUH O:

information and new information technologies.
Objectives:

A) Formation of ideas about:

-system of scientific, technical and pedagogical
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TCXHUKAJIBIK JKOHC IEAAarorukajJblK akxrapar

Kylieci,
- aKmapaT Ke3JepiH OHe akmapar TypJiepiH
KIKTEY.
JNAaFgbUIaphIH  KAJIBIITAcTBIPY: -  FalaMIbIK

WHTepHET KeNiCiHAe FHUIBIMH, TEXHHUKAIBIK
JKOHE  FBUIBIMHU-TICHATOTHKANBIK  aKIapaTThl
3mey.

- aKmaparThl aHAJNUTHKAJBIK XOHE CHHTCTHKA-
JIBIK OHJIEY.

b) narapiapabl KIBIITACTRIPY KoHE OEKiTy:

- (hopMabAbI-JIOTUKAJIBIK, CBIHU, AHATUTHKAJIBIK
’KOHE FBUIBIMU Oilnay.

- FBUIBIMH KBI3METTE KAXKETTI HEri3ri KOMIIbIO-
TepIiK OarmapiaMaiapMeH KYMBIC Kacay.

B) akameMmusuTBIK FBUIBIMH JKa3y OaFAbLIapBIH
MEHTrepy JKoHE TaMbITy

-CUCTEeME Hay4YHO-TEXHMYECKOH M menarorude-
CKoll MH(OPMAIMK B MUpE,

- KJIacCU(UKALMM WUCTOYHHKOB MH(pOPMAaIMU U
BUAAaX HHOOPMAIIHH.

(hopMupoBaHHE HABBIKOB:

- IOMCKE HAy4yHOH, TEXHUYECKOW M Hay4yHO-
nefarorudeckoil MHGopManuu B TII00ANTBHOMN
cetu MHTEpHET.

- aHAJUTUYECKONW M CHHTETHYecKOH o0paboTke
nHdopmanum.

Bb) ®opMupoBaHue 1 3aKpeIUIeHHE HaBBIKOB:

- (opMaIbHO-IOTNYECKOr0, KPUTUIECKOTro, aHa-
JIMTUYCCKOTO 1 HAYYHOI'O MBIIIJICHUA.

- paboThl C OCHOBHBIMH KOMITBIOTEPHBIMH TIPO-
rpaMMaMH HEOOXOJVMBIX B HAyJHOH HesTeNb-
HOCTH.

B) IIproOperenue u pa3BUTHE HABBIKOB aKaje-
MHYECKOTO HAYYHOT'O IMChMa

information in the world,

- classification of information sources and types
of information.

skills building:

- the search for scientific, technical and scien-
tific-pedagogical information on the global In-
ternet.

- analytical and synthetic information pro-
cessing.

B) Formation and consolidation of skills:

- formal-logical, critical, analytical and scientific
thinking.

- work with basic computer programs necessary
in scientific activity.

C) Acquisition and development of academic
scientific writing skills

OKBITYIBIH HOTHXKeECH /
Pesynerar 00yueHws /
Learning outcome

1 - akmapaTThl €3 OeTiHIIE Tanaay, XyHeney
JKSHE JKAIITIbLUIAN anajibl;

2 - aKkmapaTTel i31ey, XKyieney, Oepy »KoHe
caKTay YIIiH Ka3ipri 3aMaHfbl OargapiaMaibIK
MakeTTep MeH cepBucCTepii Oimeni  KoHe
Mmaiijaana amajsbl;

3 - Kasipri = 3aMaHFhI
MaMaHJIAHJBIPbUIFAH  13]IeY
KYMBIC icTeit Oiy.

4 - FBUIBIMH J>KOHE TEXHUKAIBIK aKIapaTThlH
HETI3T1 Ke3/epiH, ONap/blH JKIKTeNIyiH, FEUIBIMU

KaJIBl  KOHE
KyhenepiMeH

O MEH aKIMapaTThlK  TEXHOJOTHSIIAP/IBIH
KaJIBINTACYBIHBIH HET13T1 Ke3eHAepiH Ourei.
5 - MaMaHJIaHIBIPBUIFAH JepeKTep

OaHKiepiHAETi XUMHSIIBIK KOCBUIBICTAp TYpPajIbl
aKIapaTThl 13716y TEXHUKACBIH MEHIEPIeH

6 - Ka3ipri TEOPHSUIBIK JKOHE SKCICPUMEHTTIK
XUMUSAAFBl 3€PTTEYJIEPAiH ©3€KTi OaFbITTapbIH
aHBIKTANIBI;

7 - IMeeT TpeICTaBICHUE M 00J1aJaeT HaBBIKAMHU

1 — crocobeH caMOCTOSITENIbHO aHAIN3UPOBATh,
CHCTEMAaTH3HPOBATEH M 0000IIaTh HHPOPMAITHIO;
2 — 3HAeT M yMEeT KMCIOJIb30BaTh COBPEMEHHbIC
MPOTPaMMHBIE IAKEThl M CEPBHUCHI JUIA ITOKCKA,
CHCTeMaTH3allUM, Mepellayd W XpaHEHHs WH-
thopmarmu;

3 — yMeTh paboTaTh C COBPEMEHHBIMH OOIIMMU
U CIelMaIN3UPOBAHHBIMUA MOUCKOBBIMH CHCTE-
MaMH.

4 — 3HaeT OCHOBHBIC HCTOYHHKHM HAay4yHOH M
TEXHUYECKOH WH(OpMaIMU, HX KiIaccu(uka-
IIMI0, OCHOBHBIE BEXHM CTaHOBIICHHS Hay4HOMH
MBICITH U HH)OPMAITHOHHBIX TEXHOJIOTHA.

5 — Bnajeer TeXHUKOW NMOMCKa MH(OpMAUUHU O
XUMHYECKHX COEJIMHEHUSX B CIEHUATU3HPO-
BaHHBIX 0aHKaxX JaHHBIX

6 — ompezenseT akTyalbHble HAlpPaBICHUS HC-
CIIeZIOBaHUN B COBPEMEHHOW TEOPETHMYECKOU W
IKCTIEPUMEHTAIBHOM XUMHUU;

7 — UMeeT NpeACTaBJIeHne W 00JajaeT HaBbIKA-

1 —is able to independently analyze, systematize
and synthesize information;

2 — knows and knows how to use modern soft-
ware packages and services for searching, or-
ganizing, transmitting and storing information;

3 —to be able to work with modern general and
specialized search engines.

4 — knows the main sources of scientific and
technical information, their classification, the
main milestones of the formation of scientific
thought and information technology.

5 — owns the technique of searching for infor-
mation on chemical compounds in specialized
data banks

6 — has specialized working skills in OS Win-
dows, Word and Excel programs;

7 — has an idea and has the skills to work with
modern cloud technologies and neural networks;
8 — owns the skills of writing annotations, re-
views, abstracts and scientific and methodologi-
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pabotel ¢ COBPEMEHHBIM 00auHBIMU
TEXHOJIOTMSIMA M HEHPOH-HBIMH  CETSIMH,
o0yaziaeT CHeUUaTU3UPOBAaHHBIMU  HAaBBIKAMHU
paboter B8 OS Windows, mporpammax Word u
Excel;

8 - XOMMyHHKAaUMSHBIH OPTYPIi TypJiepine
JNaUbIHIBIFBIH KOpPCETeNi: aKaIeMHsUIBIK JKOHE
KociOMm  opTama  FBUIBIMH  TIKipTamacTapra
KaTeICaAbl, AHHOTAaIMA, IiKip, MiKip, IOy,
pedepaTUBTIK  KOHE  FBUIBIMH-OJICTEMEINTIK
Makajajaapabl OpbIHAAyla aKaJeMHSUIBIK Kazy
JIaF/IbIApbIH MEHI'€pTeH;

MH pabOThl ¢ COBPEMEHHBIM 00JaYHBIMHU TEXHO-
JOTUSMH ¥ HEUPOHHBIMH CETAMH, 00IagaeT
CICIHAT3UPOBAHHBIMH HaBBIKAMH pPabOTHl B
OSWindows, nmporpammax Word u Excel;

8 — IeMOHCTpHpYeT MOINTrOTOBICHHOCTH K pas-
JMYHBIM BUJAM KOMMYHHKAIUi: y4acTBOBYET B
Hay4YHBIX JHUCKYCCHSX B aKaJeMHYECKOH W Mpo-
(eccroHaNbHOU cpejie; BaJeeT HaBbIKAMU aKa-
JEMHYECKOr0 MUChMa B BBHINOJHCHUH aHHOTa-
IIH, OT3bIBA, PeleH3nHn, 0030pHOii, pedepaTns-
HOHM M HAyYHO-METOJANYECKOU CTaThH;

cal articles;

[ToHHIH KbICKAIIa
cunarramacel / Kpatkoe
OINIMCAaHUEC NUCLIUITJIMHBI /
Discipline Summary

KypbuteIMaBIK XUMHUSATIBIK aKmapaTThl
CaKTayJblH JKOHE TalJayAblH KOMIIBIOTEPIIK
TexHoNorusuapsl. Jlepekrep TYpIH aHBIKTay,
eHIey, Oackapy OKOHE OJapAbl  cakTay
epeKIIeNiKTepi. AKmaparTsl KalTanay.
Jepekrep anmacynsl YHBIMAACTBIPY. OpTYpPIi
TYPZETi aKmapaTiieH >KYMBIC icTeyre apHaliFaH

OarapiamanbIK Kypanaap. Wurepuer
JKEIICIHACT] XMMHUSUIBIK KOCBUIBICTAp TYypalIbl
nepektep — 0Oasacel.  Jlepekrep — KOPBIHBIH

xiktenyl. NIST nepexrep kopsl, PhysProp,
ChemSpider, PubChem. JKeke XUMHSIBIK
KOCBUIBICTAp Typajibl aKIapar >KOHE MaTeHTTIK
JIepeKTep.

KoMIbroTepHBIE TEXHOJIOTMH XpaHEHHs W aHa-
JM3a CTPYKTYPUPOBAaHHOM XUMHYECKOW HHPOP-
manuu. OnpeneneHne BUIa JaHHBIX, 00padoTKa,
yIpaBIeHUE 1 OCOOEHHOCTH MX XpaHeHHs. [ly0-
nmipoBanne uHdpopmanuu. Opranuzanus oOMeHa
JaHHbIMH. [IporpamMmHbIe cpencTBa a1l paboThI
¢ uHpopManmend pazauyHOro TUma. bassl maH-
HBIX O XUMHYECKHX COCIMHEHMSAX B ceTH MH-
tepHer. Kilaccudukanmst 06a3 paHHbIX. basbl
nmanHbix  NIST,  PhysProp,  ChemSpider,
PubChem. Wudpopmaims 0 HHIMBHIYaTbHBIX
XUMHUYECKHX COCAMHEHUSIX W IaTeHTHbIC IaH-
HBIE.

Computer technologies for storing and analyzing
structured chemical information. Determination
of the type of data, processing, management and
features of their storage. Duplication of infor-
mation. Organization of data exchange. Soft-
ware tools for working with information of vari-
ous types. Databases of chemical compounds on
the Internet. Classification of databases. Data-
bases NIST, PhysProp, ChemSpider, PubChem.
Information on individual chemical compounds
and patent data.

KypacTbipyus /
Paspa6orunk / Developer

TaypoaeBa I'yjibikaH YpMaHTaeBHA, XUMUS
FBUIBIMJIaPbl KAHAUAAThI, KaYbIMIACTBIPBIIIFaH
npodeccop

I'ydenko Makcum AHIpeeBHY, CTAPIIHA
IpenojaBaTellb, MarucTp XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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2 cemecTtp / 2 cemecTp / 2 semester

ITon aTaysl / HaumeHoBaHune
aucoumimnbl / Name of the
discipline

AHAMTHKAJIBIK XUMUSHBIH TAHIaJIMAJIbI
oeJtimaepi/

M36panHbIe rJIaBbl AHAJIUTHYCCKOH XuMHUH/

Selected Chapters of Analytical Chemistry

AKajeMHUKaJbIK KPEANUT CaHbl,
6akputay Typi / KommdaectBo
aKaJJeMHYECKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 aKaJeMUSIIBIK, KpeauT, EMTUXaH

5 akaJeMHYEeCKUX KpEAUTOB, 9K3aMCH

5 academic credits, exam

IpepexBusurrep / bakanaBpuar  KypCHIHBIH Oeifopranukanslk | Heopranmueckas XUMHS, kayecTBeHHBIN | Inorganic chemistry, qualitative analysis, quan-
IMpepexBusutel / Prerequisite XMMHSI, CalalblK aHAIN3, CAaHIBIK aHaJd3 XUMHUS, | aHalIW3, KOJMYECTBCHHBI aHamms, MeTozsl | titative analysis, methods of physical research
(bU3HKaIBIK 3epTTey 9IicTepi moHaepi ¢busnueckoro  wmcciemoBaHuss w3 Kypca | from the undergraduate course
OakanaBpuaTa

[MoctpexBuszurrep / Iloctpe- DOusNKanblK XUMHUSHBIH 3aMaHayn wmocenenepi, | CoBpemenHbie mpobiemsl ¢usmdeckoit xumun, | Modern Problems of Physical Chemistry,

kBu3uTH / Postrequisite AHAITM3IH (bU3HKa-XUMHSITBIK omicrepi, | (pU3UKO-XUMHUYECKUE METO/IbI ananmsa, | Physico-Chemical Methods of  Analysis,
AHAITM3/IIH MHCTPYMEHTTIK 9/1icTepi HWHCTPYMEHTAIbHBIC METOIbI AHAIN3A Instrumental Methods of Analysis

Oky MakcaTbl MeH MiHAeTTepi / | Makcar — XMMHsIBIK mpouectepaid — Herisri | Llens — ¢dopmupoBanne cucremusix 3nHanuil | The goal is to form a system of knowledge of

VueGHas 1enb U 3a1a9u / 3aHIBUIBIKTAPEL  Typansl Kydeni  Oimimaepin | 6a30BbIX 3akoHOMepHOCTEH xmmudeckux mpo- | the basic laws of chemical processes and further

Learning Goal and Objectives | kanbsimracteipy KOHE MaruCTpPaHTTapAbIH | [ECCOB W JanbHeimee passutue obmexumude- | develop the General chemical training of a mas-

KAJIMBIXUMUSUIBIK,  OLTIM  JIGHTeiiepiH ofaH opi
JIAMBITY.

Mingerrepi:

- camajblK JKOHE CaH/BIK aHAJU3 KypcTapblHaH
aJIFaH HeTI3rl TYCIHIKTepl TepeHIeTy, KeHeHTy
JKOHE JIAMBITY;

- aHaJWM3JIH aca MaHBI3Jbl XHUMUSIIBIK O/IiCTePiH
XKOHE oJapibl KOWBIIFAH Maceseiepli IIemrye
KOJIIaHy MYMKIHIIUTIKTEpiHEe YHpeTY.

CKOM TIOJTOTOBKH MarucTpaHTa.

Bagaun:

- YIIyOWTB, PACOIMPUTE M PAa3BUTH OCHOBHEIC
MTOHATHS, TIOJTYICHHBIE U3 KYPCOB KaueCTBEHHO-
I'0 ¥ KOJIMYECTBEHHOT'O aHAJIN3a;

- 00yuuTh Hamboliee BAXKHBIM XUMHUYECKUM
METOJ/IaM aHajn3a U BO3MOXXHOCTSIM UX TpUMe-
HEHUS TIPU PEIISHUH TIOCTaBJICHHBIX 3a/1a4.

ter'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.

OKBITYbIH HOTHXKEC] /
PesynbraT 00yuenus / Learning
outcome

1 — peaknms MapThIHA OAJIAHBICTH TEOPHUSITBIK
OinmiMaepin OeumIeKkTepaix JKaFJalIapbelH
ecernrey/e Koimana oiresi;

2 - TEIe-TEHIIK JKarIalbIHIaFbl pH
KOHIICHTPAIUSCHIH, TEMe-TEHIIK KOHCTAHTAaChIH,
JUCCOLIMAITUSHBI,  epITiIITIKTI, KOMIIIEKC
TY3UTYiH ecenTei anaipl;

3 — HaKThl XUMHUSJIBIK eCenTepi
KOJIAMIIBI 9IIICTEPTi TAHIAN aJIajibl;

HIenTyTe

1 — yMeeT NpUMEHSTh TCOPCTHICCKHIE 3HAHHS
JUTSL PACYETOB COCTOSIHUSI YaCTHIL B 3aBUCUMO-
CTH OT YCJIOBUIA;

2 — paccuutbiBaeT PH paBHOBECHBIE KOHIICH-
Tpaluu, KOHCTaHTHI PaBHOBECUS, JUCCOLIUALINY,
PacTBOPUMOCTH. KOMITJICKCOOOPa30BaHUS;

3 — ymeer BbIOUpATH a/IeKBATHBIA METOZ peliie-
HUSI KOHKPETHOM XMMHUYECKO 3a/1a4u;

4 — FCcroNB3yeT TEOPETHUECKUE 3SHAHUS IS

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

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

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

4 - uses theoretical knowledge to justify the
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4 - rtamjajFaH aHaJ W3 ONICTCPIH HETI3ICyae
TEOPUSIIBIK OLTIMICPIH KOJTaHA B

000CHOBaHMS BLI60pa MECTOAOB aHAJInU3a

choice of analysis methods

I1oHHIH KbICKAIlla CUMIATTAMAChI
/ Kpatkoe onucanue
muctumirael / Discipline
Summary

Epirinainepaeri HOH/JIBIK Tene-TeHMIK.
AHaJIMTUKAJIBIK XUMHUAAA KOJJAHBIIATBIH HETi3r1

XAMHSUIBIK ~ Teopusuiap  MeH  3aHzap. Cyusl
epiTiHaiepaeri TOMOTEHII peaxmsap.
Bbpencren-Jloypu TEOPUSCHI TYPFBICHIHAH

THIOPONM3AI KapacThlpy. KBIMKBUIIBIK-HET13/iK
tutpaey. Cycw3 epiTiHAiepaeri MpPOTONUTTIK

Telne-TeHIIK. A3 epUTiH KOCBLIBICTAD
epiTiHaiciHaeri Temne-TeH K. TyHnasIpy
PEaKIHUSICHIHBIH rpaBUMETpHsIA JKOHE
TUTPUMETPHUSIA KOMAAHBLIYBI. KOOpPIUHAITUSIIBIK
KOCBUIBICTAp epiTiHiciHmeri TeMe-TeHIIK.
KomruiekcoHoMeTpus. TOTBIFy-TOTBIKCHI3aHY
TpoIiecTepiHaeTi Tele-TeH K. JKapreoait

peakLMsUIapAblH CTaHAAPTTHIK MOTCHIMANIAPBIH
ecentey. TOTBIFY-TOTBIKCHI3AaHY pEaKLUsIIAPHI,
OJapIbIH TUTPUMETPHSAA KOJITAHBLITYBI,
ecernreyiepi.

Honnsle paBHOBecust B pactBopax. OCHOBHbIC
XMMHYECKHE TEOPUM U 3aKOHBI IMPUMEHSEMbIE B
aHAJIUTUYECKON XUMHHU. ['OMOreHHbIe peaknuu B
BOJHBIX PacTBOpax. I'MApPOIHM3 C TOUKH 3pEHUs
teopuu bperncrena-Jloypu. KucnorHo-ocHoBHOE
tutpoBaHue. IIporonuTuyeckue paBHOBeCUS B
HEBOJHBIX pacTBopax. PaBHOBecus B pacTBopax
MaJIOPacTBOPUMBIX coeuHeHHH. I[IpuMeHeHue
pEaKIuM OCaKACHUS B TPAaBUMETPUH M THTPH-
MeTpun. PaBHOBecHs B pacTBOpax KOOpAWHALU-
OHHBIX  coeauHeHnil. KommiekcoHoMeTpHs.
PaBHOBecnst TpH TNPOTEKAHUHM OKHCIUTEIHHO-
BOCCTaHOBHTEIBHBIX HpolieccoB. Pacders! cTan-
JApTHBIX TOTCHLHUANOB IMoJypeakiuu. OKucIu-
TCJIBbHO-BOCCTAHOBUTECJIbHBIC DPCAKIUU, HUX IIPU-
MEHEHNE B THTPUMETPHUHU U PACUETHI.

lonic equilibria in solutions. Basic chemical
theories and laws applied in analytical chemis-
try. Homogeneous reactions in aqueous solu-
tions. 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 com-
pounds. Application of the deposition reaction
in gravimetry and titrimetry. Equilibrium in
solutions of coordination compounds. Com-
plexometry. Equilibrium during the course of
redox processes. Calculations of standard half-
reaction potentials. Redox reactions, their appli-
cation in titrimetry and calculations.

Kypacrbipymibi /
Pa3pa6oruuxk / Developer

KymaranueBa barxan MykaHoBHa
npodeccop, XUMUS FHUIBIMIAPBIHBIH KaHIUIaThI
MKOHE JOLEHT

KymaranueBa barxan MykaHoBHa,
npodeccop, KaHAUAAT XUMUYECKUX HAYK U
JOLIEHT

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

ITon aTaynl / HaumeHoBaHue
mucuuminael / Name of the
discipline

AHAJTUTHKAJIBIK XUMUSIHBIH TEOPHUSIBIK
Heri3aepi/

TeopeTnuyeckue 0CHOBbI AHAJTUTHYECKOI
xumun/

Theoretical Bases of Analytical Chemistry

AKa}lCMHKaHBIK KpG]]I/IT CaHBbI,
Oakpinay Typi / KonmmuecTBo
AKaACMHUYCCKUX KpC}lI/ITOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 aKaJeMUSIIBIK KPEIUT, EMTUXaH

5 AKAACMHUYCCKUX KPEAUTOB, OK3aMCH

5 academic credits, exam

[pepexBusurrep / OakajaBpuar  KypChIHBIH  OeliopraHukaiblk | Heopranmueckas XUMHUS, KadecTBeHHbIH | Inorganic chemistry, qualitative analysis, quan-
Ipepexsusutsl / Prerequisite XAMMSI, CamajblK aHaln3, CaHIBIK aHAJHM3 XMMUs, | aHAIM3, KOJIMYECTBeHHBIH aHanu3, Mertonpl | titative analysis, methods of physical research
(U3MKAIBIK 3epTTEY dJIicTepi MoHAEpi ¢busnueckoro  wmcciemoBaHus w3 Kypca | from the undergraduate course
OakanaBpuaTa

IMoctpexBuzuTTEp /
IMoctpexBusutel / Postrequisite

Ou3uKanblK XUMHSHBIH 3aMaHayd MOcelenepi,
aHAJIM3IIH (hU3MKA-XUMUSITBIK amicrepi,
aHAJIM3IIH HHCTPYMEHTTIK 9/1icTepi

CoBpeMeHHBIC MPOOJIEMBI (PU3UUCCKON XUMUH,
(U3UKO-XMHYECCKHE METO/TBI aHam3a,
HWHCTPYMEHTAJIbHBIE METO/IbI aHAJIHM32

Modern Problems of Physical
Physico-Chemical Methods of
Instrumental Methods of Analysis

Chemistry,
Analysis,
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OKy MakcaTbl MEH MiHzeTTepi /
VYueOHas 1enb 1 3a1auu /
Learning Goal and Objectives

Maxkcar — XUMHSJIBIK IIPOLECTePAiH  HETi3Ti
3aH/IBUIBIKTApbl  Typanbl Kydeni  OimimuepiH
KaJIBINTaCThIPy HKOHE MarucTpaHTTapAblH

KAJIMBIXUMUSUIBIK  O1TIM IeHTeinepin ogaH opi
JaMBITY.

Mingerrepi:

-camaliblK JKOHE CaH/BIK aHaJM3 KypCcTapbIHaH
aJIFaH HETI3rl TYCIHIKTEpIl TepeHIeTy, KeHeHTy
JKOHE JIAMBITY;

- aHANM3IIH aca MaHBI3IBl XUMHSIIBIK ONiCTEpPiH
KOHE OJapIbl KOMBUIFAaH Macenelepii Liemyne
KOJIJaHy MYMKIHIIIJTIKTepiHe YHpeTy.

Lens — ¢dopMHpOBaHUE CHCTEMHBIX 3HAHUI
0a30BBIX 3aKOHOMEPHOCTEH XHMHUUYECKUX IPO-
1IECCOB U JaJIbHEHIIETO0 pa3BUTHUS OOIIEXHUMU-
YEeCKOH IMOATOTOBKH MaruCTpaHTa.

Samaun:

- YIIyOWTB, PACHOIMPUTE M PAa3BUTH OCHOBHEIC
TTOHATHS, TIOJTY9ICHHBIE U3 KYPCOB KaueCTBEHHO-
I'0 ¥ KOJMYECTBEHHOT'O aHAJIN3a;

- 00yuuth Hambolee BaKHBIM XUMHUYECKUM
METO/IaM aHajn3a U BO3MOXKHOCTSIM UX TpUMe-
HCHUA HpI/I peIlIeHI/II/I IIOCTABJICHHBIX 3a1a4.

The goal is to form a system of knowledge of
the basic laws of chemical processes and further
development of General chemical training of
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 HOTHXKeCH /
Pesynbrar 06yuenus / Learning
outcome

1 — TaHpmamFaH aHaANW3 OINICTEpiH Herizaeyne
TEOPHUSUTBIK OLTIMIEPIH KOJTaHA/IbI,
2 — rpaduKTepi KYpY IaFIbUIapblH UTEPTIeH;

3 — aHamM3 HOTHXKENIEpiH Oaranaiiibl JKoHE
KaTeIKTEP/Ii eCenTe i,
4 — aHanM3 HOTWXKENEpiHE CYHeHil, FbUIBIMHU

HETI3MIEINeH KOPBITHIHABLIAD MEH YCHIHBICTAPIbI
JKacam Ibl

1 — ucnonb3yeTr TeopeTHUECKHIE 3HAHUS IS
000CHOBaHUS BEIOOPA METOIOB aHANIN3;

2 — BJIaieeT HaBBIKAMU ITOCTPOCHUS IPa(UKOB,;
3 — OLICHMBAET MOJIyYECHHbIE PE3YJIbTATHI aHAIIU-
30B M BBIYMCJISIET BO3MOXKHbIE OIIMOKHY;

4 — hopmynupyeT Hay4HO 0OOCHOBaHHBIE BbI-
BOJIbI M PEKOMEHIAIINN Ha OCHOBE Pe3yIbTaTOB
aHaJIM3a

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

HQHHiH KbICKallla culiarTraMachbl
/ Kpatkoe onucanue
mucuumaael / Discipline
Summary

3aMaHayy aHAJMTUKAIBIK XUMUSHBIH TEOPHSIBIK
Heri3Zepl JKoHE OJaplbl NpPaKTHKaAa KOJJIaHy.
AHAIUTHKAIBIK ~ XUMUSHBIH ~ METOIOJIOTHSITBIK,
Macenenepi. 3aMaHayy aHATUTHKAIBIK XUMISTHBIH
KYPBUIBIMBL. AHAJIUTUKANBIK XAMHS  QICTEpi.
XUMUSUTBIK, ~ aHANMW3[1  KOJAAHYIBIH  MaHBI3HL
MonekyssIpiabIK aHaau3. 3aTTapsl KOHIEHTPICY
HKOHE GenyniH JKaJIIbI NPUHIUITEDI.
KonnenTpney sxoHe OenyaiH (QHU3UKAIBIK >KOHE
HeTi3ri XUMUSUIBIK aricTepi. 3amanayu
OMHCCHSIJIBIK ~ CNIEKTPOCKOMHUSHBIH — TEOPHSIBIK
Heri3aepi JKOHE OHBIH TIPaKTUKAJIBIK
KOJIZIAHBLTYBI. DNEeKTPOMAarHUTTIK COyJIeHIH
CiHiplTyi. ATOMIBIK-a0COPOLMSUIBIK ~ CHEKTPIIIK
aHanu3. Macc-ClIeKTpOMETPUSIHBIH ~ TEOPHSUIBIK
Herizaepi. XpomarorpadusiblK aHaIn3 SICiHIH
TEOPUSIIBIK HETI3JIEpi JKOHE OHBIH MPAKTHUKAIIBIK
KOJIJAHBUTYBl. Op TYPIl OMICTEPHAiH XUMUSIIBIK

Teoperuueckue OCHOBBI COBPEMEHHOI
AHAIUTUYECKOM XUMUU W TMPUMEHEHHE UX B
MPAKTUUECKOHN JedaTenbHOCTH. MeToomoruye-
CKH€ BOTIPOCHI aHATUTHYeCKOW XuMun. CTpyK-
Typa COBPEMEHHOM aHAJIUTUYECKOW XUMUHU.
MeToapl aHAIMTUYECKON XMMUH. 3HAYECHHE
WCTIO0JIb30BaHNS XUMHUYECKOTO aHainmu3a. Moje-
KyJsapHBIH aHanu3. OOmIMe NPUHIMITEL pa3jie-
JIEHUS! 1 KOHUEHTpUpoBaHus BemiecTB. OCHOB-
HbIE XUMHYECKHE U (PH3MUYCCKUE METOIBI pa3-
JIelieHdsT W KOHILIEHTpUpoBaHusi. Teoperuye-
CKHE OCHOBBl COBPEMEHHOW 3MHUCCUOHHON
CIIEKTPOCKOIIUM M €€ MPaKTHUYECKOe MpHUMEHEe-
Hue. IloriomnieHne >MeKTPOMarHUTHOTO H3ITY-
4yeHHs. ATOMHO-aOCOPOIMOHHBIA CHEKTpalb-
HbI aHanu3. TeopeTnyeckue OCHOBBI Macc-
CIIEKTPOMETPUHU.  TeopeTHUecCKHe  OCHOBBI
XpoMmaTorpa-QU4ecKoro MeToJia aHajgu3a U ero

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 concentra-
tion of substances. Basic chemical and physical
methods of separation and concentration. Theo-
retical foundations of modern emission spec-
troscopy and its practical application. Absorp-
tion of electromagnetic radiation. Atomic ab-
sorption spectral analysis. Theoretical founda-
tions of mass spectrometry. Theoretical founda-
tions of the chromatographic method of analysis
and its practical application. Possibilities of
using different methods in chemical research, in
the educational process, and in different indus-

19




3epTTeyle, OKBITY YPHAICIHAC IKOHE op Typii
OHJIIpiC cayaapblHia KOJIJaHy MYMKIHIIUTIKTEpi.

MPaKTUYCCKOEC TMPUMCHCHUC. Bosmoxnoctu
HCIOJIb30BaHUA pa3IMdYHbIX METOJO0B B XUMU-
YCCKHUX HCCJICIOBAHHAX, B y‘-Ie6HOM mponecce
1 B pa3sHbBIX OTPACIAX MPOMBINUIICHHOCTH.

tries.

Kypactoipyms /
PaspaGorunx/ Developer

Kymaranuea barxan MykaHoBHa
npodeccop, XUMUS FHUIBIMIAPBIHBIH KaHIUAThI
MKOHE JOLECHT

KymaranueBa barxan MykaHoBHa,
npodeccop, KaHAUAAT XUMUIECKUX HAYK U
JOLCHT

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HammeHoBanue
mmcnumiuabsl / Name of the
discipline

OpraHuKaJbIK XHMUSTHBIH TAHIAJIMAJIBI
oeJrimaepi/

MN30paHHbIe IJ1aBbl OPraHUu4ecKoil Xumun/

Selected Chapters of Organic Chemistry

AxaJleMUKAJIBIK KPEIUT CaHBl,
6akputay Typi / KonudyectBo
aKaJIEMUYECKUX KPEIUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 aKageMUSUTBIK KPEIUT, eMTUXaH

5 AKaAACMUYCCKUX KPEAUTOB, 3K3aMCH

5 academic credits, exam

IMpepexBusurrep /
IMpepexsusutsr / Prerequisite

OpraHUKaJIbIK XWUMHUSA KOHC 6I/IOJ'IOFI/IH, JKaJIIIbl
KOHC aHAJIMTHUKAJIBIK XUMHMI, ouoorus HQH}Iepi

KypC OpraHHYeCKON XUMHUHU U OMOJIOTHH, TEOpe-
TUYECKHE OCHOBBl HEOPTaHWYECKOW XHUMHH,
KAueCTBEHHBIH M KOJMYECTBEHHBIH aHAJIM3 U
OMOJIOTHYECKHE TUCIIATUIMHBI

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

IMocrpexBusutTep /
IMocTpexBusuts / Postrequisite

OHOXUMHS, KOpIIaraH opTa XUMHSCHL,
¢usnonorus xoHe 0acka OHOIOTHSIIBIK ITOHACP.

Broxumus, xumMudeckast TEXHOJIOTHS, XUMHUS
OKpYKaroIeH cpezpl, GU3HOJIOTHS U JpyTHe
JCITUIUIHHBL.

Biochemistry, chemical technology, environ-
mental chemistry, physiology, and other disci-
plines.

OKy MakcaThl MEH MiHAETTEpi /
VuebOnas ueib 1 3aga4u /
Learning Goal and Objectives

OpraHuKaibIK KOCBUIBICTAp IaH KYpBUIFaH
MaTepHalAbIK QJIEMHIH aJyaH TYpJUIri MeH
KYpIAENimiri  Typalsl  OypeIC  TYCIHIKTEpAi
KaJIBINITACTBIPY, MAaruCTPAHTTAPIIbl OPraHUKAJIBIK
XMMUSTHBIH 3aMaHayH MoceseIepiMeH,
ozicTepiMeH KoHE OAaFBITTAPBIMEH TaHBICTHIPY.

CdopmupoBaTh NpaBUIIBHBIE NPECTABICHHUS O
MHOT000pa3uyu M CIOXHOCTH MaTepHaIbHOTO
MHpa, BBICIIHE POPMBI KOTOPOTO TOCTPOCHBI M3
OpPTaHMYECKUX COEAMHEHHH, IMO3HAKOMUTH Ma-
THECTPAaHTOB C COBPEMEHHBIMH IpoOieMaMu,
METOJaMH ¥ HAaIpPaBICHUSMH OpPTaHWYECKON
XMMUH.

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

OKBITYIbIH HOTHXeEC /
PesynbraT 00yuenus / Learning
outcome

1 - opraHuWKanbIK XMUMHSHBIH HETi3ri OemimMiepi
OoMbIHIIA TYNKUTIKTI OlTimi Gap;

2 — OpraHUWKaJbIK XUMHSHBIH HETI3rl 3aHaphl
MEH TCOPHsUIAPBIHBIH MAaFBIHACHIH  TYCiHEI,
ONIApIBIH HETI3IHIAC 3aT KACHCTTCPIHIH OHBIH
KYpPBUIBICBIHA TOYEJALIIriH, XUMHUSATIBIK
NPOLECTEPIH KYPY 3aHJIBUIBIKTAPBIH TYCiHIIpe

1 - umeet Ga30BBIC 3HAHUS IO OCHOBHBIM pa3-
JiellaM OPraHMYCCKON XUMHUH;

2 - IOHUMATh OCHOBHBIC 3aKOHBI U TCOPHU OP-
TaHUYECKOH XMMHUU, Ha OCHOBE KOTOPBIX CTPO-
SITCSL 3aBUCMMOCTH CBOWCTB BEILECTBA OT €ro
CTPOECHHSI, 3aKOHOB TMPOLIECCOB XUMHUYECKHX
IIPOLIECCOB;

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
built;
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anajpr;
3 - ¢unocodusnbk OimiM Herizaepi Oap, aram
aiiTkaHna, TaOWUFU KYOBUIBICTApIbIH JaMybIH
KaIIBl ~ KOPCEeTeTIH  JHAJCKTHKa  3aHJapbIH
XAMPSIIBIK KYOBUTBICTAp YIIiH MaianaHa ajxasl;
45 - TeopwaaplK OLTIMAI CaHABIK ecemTep
IIBIFapyga JKOHE  XUMISUIBIK — OKCIEPUMEHT
OpBIHJAy/a MaiiaaaHa anaipl;

6,7 - XUMHSIIBIK JKCIIEPUMEHTTI YHBIMIACTEHIPY,
OTKI3y JKOHE HOTIDKENepiH Tajjaay, XUMHSIBIK
3aTTapMeH KayilCi3/liKk TeXHUKachl epexeNepiHe
ColiKec KYMBIC iCTel OUTy JaFapuiaphl 6ap;

8 - XMMWSJIBIK aKmapaTTbl SpTYpJ Ke3JepleH
i371ey XKOHE OHJICY KabiaeTTepi 6ap

3 - CyIIECTBYIOT OCHOBBI (hMII0CO(CKOro BOCIH-
TaHWs, B YACTHOCTH, MOYKHO UCIIOJIb30BaTh JHa-
JICKTHUYCCKUE 3aKOHBI, 0000IIAIOIINEe Pa3BUTHE
SIBIICHUI PUPOJIBI TSI XUMHUYESCKUX SIBIICHHIA;
4,5 - TeopeTHueckue 3HAHUS MOTYT OBITH HC-
0JIb30BAHBI JJISI TIPOBEICHUST KOJMYESCTBEHHBIX
pacyeToB W MPOBEACHHUS XUMHUCCKHX IKCIIEPH-
MEHTOB;

6,7 - opraHu3anUs XMMHYECKHX SKCIEPUMEH-
TOB, TPOBE/ICHHE M aHaJM3 pe3yJbTaTroB, yMe-
HHe paboTaTh B COOTBETCTBUHM C MpaBUJIAMHU
XUMHUYECKOI 0€30MacHOCTH;

8 - nMeTh BO3MOXHOCTBH NOHCKAa U 00pabOTKH
XUMHUYCCKON HMHGOpMAIMA U3 PA3IUYHBIX HC-
TOYHHUKOB

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

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

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 in-
formation from various sources

IoHHIH KbICKAIIA CHIIATTaMAacChl
/ Kpartkoe ormcanue
mucuuiaael / Discipline
Summary

OpraHukanblK XUMHSHBIH HETI3r YFBIMIApHIH,
KOHLETIIMSIApBIH KOHE TEOPHSIAPBIH JKYHeney.

OpraHuKanblK XUMHSHBIH ~ KIaCCHUKAJbIK  €H
MaHBI3Zbl  CHHTETUKAJbBIK  peaKUHsIapbIHbIH
KaNmblIaMa KODIHiCI. OpraHuKabiK

KOCBUIBICTAP/IBIH OHOJIOTHSUIBIK PO, OJapabIH
OMOJIOTHSUTBIK  KYPBUIBIMAAPABIH KYPBUIYBl MEH
KYMBIC icTeyiHe KaTbicybl. OpraHUKaIbIK CHHTE3
OHIMIEPiHIH KEH KOJ1laHbLIybIHA JKOHE
TEXHUKAJIBIK, TYPMBICTBIK JKOHE MEIMIIMHAIIBIK
MaKcaTTarbl JKaHa OpPTraHHKaJIbIK MaTepuaigapia
OCIIT Kelle KaTKaH KaKeTTUIIKTepre OaiIaHbICTHI
OpTaHWKAJBIK XAMUSHBIH MaHBI3bI, COHIAi-aK
JKaHyap JKOHE OCIMIIK TEKTeC OpraHU3MICpHiH

TIPIIUTITIHACTI  OPTraHHWKANBIK — PEaKIHsIIapIbIH
penin AHBIKTAWTHIH. CHUHTETHKAJIBIK
OpPraHWKAJBIK XWMHUSHBIH KJIACCHKAIBIK, aca

MaHBI3IBI PEAKIUSIIAPHI TYPaJIbl TYCIHIK

CucremMaru3anusi OCHOBHBIX TMOHSATHHA, KOHIE-
Uil U Teopuit opraHmdeckoir xumum. O000-
LIEHHOE MPE/CTaBJICHHE KJIACCHYECKUX Hamnbo-
Jiee BaXKHBIX CHHTETHYECKHX PEAKIUi OpraHu-
YeCcKOW XUMHUHU. Buosoruyeckas poib OpraHu-
YEeCKMX COCIAMHCHHWH, WX ydacThe B 0Opa3oBa-
HUM ¥ (YHKIIMOHUPOBAHUH OHOJIOTUYCCKUX
CTPYKTYp. 3Ha4eHHE OPraHWYeCKOW XHMHUH B
CBS3M C IMUPOKUM MPUMEHEHHUEM MPOAYKIIUH
OpPraHMYecKOro CHHTe3a W BO3pacTarOL[MMU
MOTPEOHOCTSIMUA B HOBBIX OPraHMYECKUX Mare-
pHaigax TEXHHYECKOro, ObITOBOTO M MEAWIHH-
CKOTO Ha3Ha4YeHHs, a TaKkKe OIpelessonen
pPOJIBI0 OPTAaHWUYECKUX PpEaKIUid B KHA3HEICS-
TEJILHOCTH OpPTaHW3MOB J>KUBOTHOTO W PaCTH-
TEJILHOTO TpoucXoxaeHus. OOoOIIeHHbIE, T0-
CTPOCHHBIC HA CIWHBIX NPUHIIMIIAX, MPEACTaB-
JICHUSI O KJIACCHYECKUX, HamOoliee Ba)KHBIX
peaKIusX CUHTETHYECKOM OpraHMYecKOM Xu-
MUH.

Systematization of basic concepts, concepts and
theories of organic chemistry. A generalized
representation of the classic most important
synthetic reactions of organic chemistry. The
biological role of organic compounds, their par-
ticipation 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 in-
creasing 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.

Kypactbipyuibl /
Paspa6oruuk / Developer

AoapikaankoBa Kaaumam AxaToBHA, XUMUS
FBUTBIMIIAPBI KaHAUIATHI, TOIEHT, Tpodeccop

AoapikaankoBa Kajumam AxaToBHA, KaH-
UIAaT XUMHYECKUX HAYK, JOICHT, mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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IIon aTaynl / HaumenoBanune
aucoumimabl / Name of the
discipline

OpraHuKaJbIK peaKmusIapabIH
MexaHu3M/aepi/

MexaHu3MBbl OPraHUYECKHX peaKuii/

Organic Reaction Mechanisms

AKajeMUKaJbIK KPEANUT CaHbl,
6akputay Typi / Kommgaecto
aKaJJleMHYECKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 aKaJeMUSIIBIK, KpeauT, EMTUXAH

5 akaJeMHYEeCKUX KpEAUTOB, 9K3aMCH

5 academic credits, exam

IMpepexBusurrep /
IMpepexBusutel / Prerequisite

OpraHUKAJIbIK XHUMHSA IKIHC 6I/IOJ'IOFI/I$I, JKaJIIbl
JKOHC aHAJIMTUKAJIBIK XUMMU, OHOJIOTHS neHnepi

KypC OPTaHUYECKOM XMMHHU M GHOJIOTHH, TEOpe-
THYECKHE OCHOBBI HEOPTaHMYECKON XHUMHH,
KAYECTBEHHBI WM KOJIWYECTBEHHBIN aHAIN3 M
OUOJIOTUUECKHUE TUCIUILINHBI

course of organic chemistry and biology, theo-
retical foundations of inorganic chemistry, qual-
itative and quantitative analysis and biological
disciplines

[MocTpexBusurtep /
IMoctpexsusutel / Postrequisite

6I/IOXI/IMI/ISI, KopliaraH opTa XUMHUSACHI,
¢busmoorus xoHe 6acka OUONOTHSIIBIK TIOHAED.

buoxumus, xumudeckas TEXHOJIOTHS, XUMUS
OKpY’Karomied cpefpl, (PU3UOJOTHS U IPYrUe
JIMCLUUTIIAHEI.

Biochemistry, chemical technology, environ-
mental chemistry, physiology, and other disci-
plines.

OKy MakcaTbl MeH MiHzeTTepi /
VYueOHas 1enb 1 3a1auu /
Learning Goal and Objectives

- OpTYpJi TYpAEri  peakuusUIapAblH  OTy
MEXaHU3MI MEH HETI3rl 3aHIbUIBIKTAphl TYpasibl
TYCIHIKTEpII KaJbINTACTBIPY, KOCBUIBICTAP/IbIH

HETI3T1 KJIacTapbIH ajly TOCIAepi, COHBIMEH KaTap
DKonorus, TaOUFATTBl KOpFay JKoHE TaOHFaTThI
THIMI maiiiamany — Mocerenepi TypaIbl
TYCIHIKTEp/Ii KJBIITACTHIPY.

- (opMupoBaHHe NPeICTABICHUN 00

OCHOBHBIX 3aKOHOMEPHOCTSIX U MEXaHHM3Max
NPOTEKAHUS Pa3NIUYHbIX THUIOB pEaKUuH, CIo-
cO0OB ITOTy4eHHs OCHOBHBIX KJIACCOB COEAMHE-
HUM, a TaKkXKe TpeACTaBIeHUs O TNpodieMax
9KOJIOTUH, OXPAHbI MPUPOALI M PAMOHATIBHOTO
TIPUPOJIOTIONB30BaHMS TIPH POXOXKJICHUN JaH-
HOHW JTMCIIUTTMHBI

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

OKBITYIBIH HOTHXKeECH /
Pesynbrar 06yuenus / Learning
outcome

1 - monmik OuriMai (TYCIHIKTEpi, HIASSIIAPIBI,
TEOpHUSNIAPIBI) TYCIHAIpEAl JKOHE TYCIHAIpe,
XUMUST JIaMYBIHBIH QJIEMJIIK TEHJCHUUIIApbIH
xoHe  Ka3akCTaHHBIH  XUMHS ~ FBUIBIMBIHBIH
KETICTIKTepiH OLei;

2 - HaKThl OKY I1OHI KOHTEKCTIHIE YKOHE MOIYJIb
MIOHJIEPiHIH ©3apa 9PEKETTECTIr MPoLeaypachkHIa
3epTTEeyMiH FBUIBIMH OIICTEpi MEH TocijuepiH
KOJIZIaHY bl ITOPUTMICHI; XUMUSUTBIK
KYOBLIBICTAPIbIH XUMUSIIBIK 3aHIBLIBIKTAPBl MEH
MEXaHM3MEpiH Oieai XKoHe anFaH OUTIMIEpiH
Oinim Oepy mporiecinae Koiaananasl. bimiMm Oepy
XKyleciHIe TY/IFaHbl JAMBITYy YVIOIH XUMHSJIBIK
KY3BIPETTITIKTIH MOHIH TYCiHE/];

3 - OKBITBIJIATBIH HQHI[epZ[iH FBIJIBIMU

1 - oObAcHSAET M MHTEPIPETUPYET MPEIMETHOE
3HaHMe (TIOHATHS, WAEH, TEOPHH), 3HAET MUPO-
BbI€ TEHICHLUU DPAa3BUTUS XUMUU U JOCTHKE-
HUs XumHueckod Hayku KazaxcraHa;

2 - aNrOPUTMH3MPOBAHHO IIPEACTABISIET HC-
MOJIb30BAHME HAyYHBIX METOJOB U IPHEMOB
HCCIIEIOBAaHNSI B KOHTEKCTE KOHKPETHOH y4eO-
HOW JMCLUUIUIMHBI U B MPOLEAYypax B3aUMOAEH-
CTBHSI JUCLUIUINH MOAYJIS; 3HAET XUMUYECKUE
3aKOHOMEPHOCTH M MEXaHU3MBl XHMHUYECKHX
ABJICHUH W TMPUMEHSET IOJIyYeHHbIC 3HAHHUS B
obpazoBatenbHOM mporecce. [lonnmaer 3Have-
HUE XUMUYECKHX KOMIICTCHIMH IJISi Pa3BUTHA
JIMYHOCTHU B CUCTEME 00pa30BaHMUS;

3 - 00BsICHACT PUPOIY CHTYALMH B Pa3IMYHbIX

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 Ka-
zakhstan;

2 - algorithmically represents the use of scien-
tific research methods and techniques in the
context of a specific academic discipline and in
the interaction procedures of module disci-
plines; knows the chemical laws and mecha-
nisms of chemical phenomena and applies the
knowledge gained in the educational process.
Understands the importance of chemical com-
petencies for personality development in the
educational system;
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cajlaJlapblHBIH ~ TEOpUsUIapbl  MEH  MJesyIaphbl
HETi31HJC TEXHOJIOTUSIAD MEH OHIIPICTepIiH
opTyYpii caJajapbIH/IaFbl JKaFainapabH
TaOWFaTBIH  TYCiHAIpENi, COHOai-aK opTYpdi
ceber-cannapibIK OaiiaHpICTap TypaJIsl
aKmapaTThl  OONENAl  JKOHE  Heri3mi  Typae
YCHIHAMBI;

4 - xa3ipri 3aMaHFHI OHIIIPIC TEXHOJIOTHSIIAPHIHBIH
epeKIIeIIKTePiH OJIap/AbIH Ka3aKCTaH/BIK
KOFaM/JIbl MOJICpHU3ALIMSIIAY JaFbl pei
TYPFBICBIHAH TaJIai/bl;

5 — XuMHSA FBUIBIMBIH JaMBITYIBIH Op TYpdi
cajamappl ~ MEH  OarbITTapbIHAAFBl  TYpJi
JKarAainapael Tanganisl;

6 - XUMISUTBIK OOBEKTINIEpAl 3epTTEYAIH OpPTYpIIi
TYPIACPIHIH CTPATETHACHIH d3ipieii ®KoHEe HAKTHI
mpobiemManapApl  TanAay — YIIiH — 9NiCHAMAHBI
TaHIay bl HeTi3IeHi;

7 - HaKTBl XMMUSUTBIK MPOOJIEMaHbI Oaranaiifibl,
BIKTUMAJ TOYEKEJJEpAl €CKepe OTHIPHIN, OHBIH
JlaMy TepCIIEKTHBAChIH »KoOanail anajpl JKoHE
KOFamJla, OHBIH IIIIHJE KOCiOM Korampaa JaayJibl
Karnainapsl nIenry OarmapiamanapbiH
a3ipieyre KabinerTi;

8 - XMMUSIHBIH 9p TYpJ cananapblHIa 3epTTey
xobanay KbI3METIH Xy3ere achlpajpl,
TaOUFU-FBLUILIMA ourimal reHepauusiayra,
oJlap/bl TaHBICTBIPYFa, IYphIC OLIIIpyre MXoHE
MaHBI3Bl MOcelenep OOWBIHINA ©3 MIKIPIH
JI9JIETICH OTBIPBIN KOpFayFa KaOijeTTi.

cdepax TEXHOJOTMH M MPOU3BOJACTB Ha OCHOBE
COZIep)KaHUsI TEOPUH M WJAeH HaydHBIX cdep
H3y4aeMbIX AMCLMIUINH, a TaKkKe apryMEeHTHPO-
BaHHO M 00OCHOBaHHO IPECTABIsET HH(POpMa-
U0 O Pa3IWYHBIX MPUYNHHO-CIECACTBCHHBIX
CBSI3SIX;

4 - aHANMM3UpyeT 0COOEHHOCTH TEXHOJOTHH CO-
BPEMEHHOTO MPOM3BOJACTBA B KOHTEKCTE HX
pOIM B MOJIEPHHM3AIMU Ka3aXCTaHCKOTO oOmie-
CTBa;

5 — aHaNMM3UpyeT pas3uYHble CUTYaIMH B pas-
HBIX cepax U HampaBJICHHUSX Pa3BUTHS XUMHU-
YECKOU HayKu;

6 - pa3pabaTbIBacT CTpPAaTeTMH PAa3HBIX THUIIOB
HUCCIEeIOBAaHUN XUMHYECKHX OOBEKTOB U 000C-
HOBBIBaeT BHIOOP METOMOJIOTMH IS aHaju3a
KOHKPETHBIX MpobiIeM;

7 - OLEHMBAET KOHKPETHYIO XHMMHUYECKYIO MPO-
61emy, criocoOeH MPOEKTHPOBAThH MEPCIEKTHUBEI
e€ pa3BUTHS C yYETOM BO3MOXKHBIX PUCKOB U
pa3pabaTbIBaTh IIPOTPaMMBl  PEUICHUS KOH-
(IIMKTHBIX CUTyalui B 0OIIECTBE, B TOM UHCIIE
B IIpO(heCCHOHAILHOM COLIMYME;

8 - ocymIecTBIISIET UCCIIEI0BATEIbCKYIO PO-
eKTHYIO JAEATEeIbHOCTh B Pa3HBIX Chepax Xu-
MHH, CHOCOOEH reHEePUPOBATh €CTECTBEHHO-
HAY4YHBIC 3HAHUA, IPE3CHTOBATh UX, KOPPEKTHO
BBIPaXKaTh U apTyMEHTUPOBAHHO OTCTaNBATh
COOCTBEHHOE MHEHHE 10 BOTIPOCAM, HMEFOLIHM
3HAYUMOCTb.

3 - explains the nature of situations in various
fields of technology and production based on
the content of theories and ideas of the scien-
tific fields of the studied disciplines, and also
presents reasonably and reasonably infor-
mation, 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 stud-
ies of chemical objects and substantiates the
choice of methodology for the analysis of spe-
cific problems;

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

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

IToHHIH KbICKAIlIa CUITATTAMACHI
/ Kpatkoe onvcanue
mucturinaet / Discipline
Summary

OpraHuKabIK XUMUSIHBIH 3amMaHay
npoGremanapsl. TeopHsITbIK KOHLENIUsIIaphl-
HETI3r1 3JIEKTPOHJIBIK dcepiiep: MHIYKTHUBTI, opic
ocepi, Kymracy, IaMajaH ThIC IKYNTacy.
OpsbiHOAcapapbeIHBIH ScepIiIepiH CaHIBIK Oaranay
XKOHE  PeaKIMIbIK  KaOUleTTimikri  Gospkay.
Anudatukanbik Karapaa HyKJIeoQuiIbIi
anMacteipy. SN1 xoHe SN2 MexaHm3muepi.

CoBpeMeHHbIE TPOOJIEMbl OPraHUYeCKOW XH-
mun. TeopeTHueckne KOHLEMIUH- OCHOBHBIC
9JIEKTPOHHBIE 3 GEKTHI: HHAYKTHBHBIHN, 3 deKT
T0JIsI, CONpsDKEHHE, cBepxconpspkeHue. Komm-
YecTBeHHas oleHKa 3((eKToB 3amMecTHTENCH U
MIPOTHO3UPOBAHNE PEAKIMOHHOW CIOCOOHOCTH.
HykneoduinbHoe 3amerieHne B anudaTHIecKoM
psagy. Mexaam3mbel SN1 u SN2. MexaHu3msl

The main electronic effects: inductive, field
effect, conjugation, superconjugation. Quantifi-
cation of the effects of substituents and predic-
tion 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
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I'eTeponuTHKaIbIK IIUMUHHPIICY1H
Mexanusmaepi: E1, E2 xone Elcb. Xomr wuicri
KaTapJarbl HyKJICOQHIbI aIMacThIpy. X0 HiCTi
KyHemepaeri anekTpodmibal anMacTeipy. Ecemik
OalaHBICTAD OoHBIHIIA AIMEKTPOUITBIIK
KOCBLTY. C=ecemix OaifaHbIC Typabl
HYKIICO(DHIBIIK KOCBLTY. DTeprupUKaII peaKIu-
SICBIHBIH MeXaHu3Mi. EpKiH pagnanisl anMacTeIpy
peakLusIIapsl.

reTepoiauTHYeckoro ammuHupoBanus: E1, E2 u
Elcb. HykneopunsHoe 3aMerieHne B apoMarTy-
YECKOM psify. DIEKTpodHIbHOE 3aMelleHHE B
apOMaTHYeCKUX CHCTeMaX. OJIeKTpoduiIpHOE
MIPUCOEIMHEHNE TI0 KPaTHBIM CBs3siM. Hykieo-
¢unpHOE mpucoenuaeHne Kk C=0 KpaTHOU CBs-
3u. MexaHu3M peakiuu sTepupukanuu. Peax-
MM CBOOOAHO-PaAMKAIBHOTO 3aMELICHHS. -

OCBOCHHE MaruCTpaHTaMH OCHOB Opra-
HUYECKOW XHUMUHU,

systems. Electrophilic connection on multiple
bonds. Nucleophilic addition to C = O multiple
bond. The mechanism of the esterification reac-
tion. Free radical substitution reactions.

KypacToipymn /
Pazpa6orunk / Developer

AoapikagunkoBa Kaaumam AxaToBHA, XUMUS
FBUTBIMJIAPbI KAHTUIATHI, TOLEHT, Ipodeccop

AoapikainkoBa Kaiqnmvam AxaTroBHa, KaH-
AT XUMUYICCKIX HAYK, TOLEHT, mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaynl / HaumeHoBaHue
mucouminael / Name of the
discipline

Bisim Gepyaeri skoHe FBIJILIMHE 3epTTeyJiepaeri
KOMIIBIOTEPJIiK TeXHoJorusnap/

KOM]’[BIOTeprIe TEXHOJIOI'MH B 06pa303amm
U HAYYHBIX I/ICCJ’leZIOBaHl/IﬂX/

Computer Technologies in Education and
Research

AKaJIleMUKaJbIK KPETUT CaHBbI,
6akputay TYpi / KonmaectBo
aKaJeMUIeCKUX KPEIHUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

4 AKaICMUAJIBIK KPEAUT, EMTUXAH

4 AKAAEMHUYCCKUX KPEAUTOB, OK3aMCH

4 academic credits, exam

IpepexBusurrep /
Ipepexsusutsl / Prerequisite

Meroauka mpenogaBaHus XWMHH, lloMck wnH-
¢opmaryu B cetn MuTepuer, MadopmaTnka

Methods of teaching chemistry, Search for in-
formation on the Internet, computer Science

IMocrpexBusutTep /
IMocTpexBusuts / Postrequisite

XUMUSIHBL ~ OKBITY  aficteMmeci,  VHTepHeT
XKeJiciHme akmapar izney, Madopmarika

[Nenarorukaibik MPaKTHKA. Maructpiik
JIMCCEPTALUSIHBI OPBIHAAY B KaMTHUTBIH

MaruCTpaHTTBIH FBUIBIMU-3EPTTCY KYMBICHI

Ilenarornueckas [IpaKTHUKA. Hayuno-
uccienoBaTenbckas — paboTra  MarmcTpasrta,
BKJIIOYAs BBIIIOJHEHHE MAarkuCTEePCKOH amccep-
TaIyu

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

OKy MaKkcaThl MEH MiHAeTTEpi /
YuyeOHas mens 1 3agauu /
Learning Goal and Objectives

MakcaTbl:  MEJaroruKaliblk  KOHE  FBhUIBIMHU
KbI3METT€  KOMITBIOTEPJIK  TEXHOJIOTHSIIAP/IbI
KOJIIaHY JIaFJbUIAPbIH MEHIepY.

Mingerrep - llegarorukanblKk >KOHE FBHUIBIMH
KbI3METTI YHBIMJACTBIPY YVIIiH OargapliaMaibiK
KamMTaMachl3 €Tyl Maijanany JaFabUiapblH
MEHTepy

- ©3 KbI3METIHJE CTPUMHHITIK CEpBUCTEpP,
OYJITTBHI TEXHOJIOTHSIIAPABI JKOHE T. 0. KOJIAHYbI
YHpeHy jKoHE TYCIHIK aiy.

- CTaHJAPTTHl KOMUBIOTEPIIK OarmapiamManapibl

Ilens: Opnajxerh HaBBIKAMH HCIOJb30BaHUS
KOMIIBIOTEPHBIX TEXHOJIOTHM B M€IarornuecKou
1 Hay4YHOMU JIeATeNIbHOCTH

Bamgaun

- OBnajerb HaBBIKAMU HCHOJIb30BAaHUS MpPO-
rPaMMHOTO OOCCIICYCHUS ISl OpraHU3alluu
MeJarornyeckoi U Hay4YHoU JesTeNnbHOCTH

- HOJIyYUTh NPEJCTABICHHE U HAYYUTHCS NPH-
MEHATh B CBOEH JESATENLHOCTH CTPUMHUHIOBbIE
CEPBUCHI, 00JIAUHBIC TEXHOJIOTHHU U JIP.

- yrIyOWTh 3HAHUS M PACITUPUTH HABBIKU TMPU-

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

Objectives of the discipline:

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

- get an idea and learn how to use in their activi-
ties streaming services, cloud technologies, etc.
- deepen knowledge and expand the skills of
using standard computer programs.
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KOJIJJaHy JaFJbUIapbIH KCHEWTY JKOHE OLUTIMIH
TEpEHJIETY.

MEHEHHs CTaHIAPTHBIX KOMIIBIOTEPHBIX IpO-
rpaMM.

OKBITYZIBIH HOTHOKEC] /
PesynbraT 00yuenus / Learning
outcome

1 - KOMIIBIOTEPIIK TEXHUKAMCH, OaFJapiiaMalibIkK
KaMTaMachI3 eTyMeH JKOHE GaiinaHpIc
KypaJiiapbIMeH OalJIaHbICTBI KYMBIC ~OPHBIH
YHBIMIACTBIPY/IbI XKOHE TEXHUKAIIBIK MOceeep i
LIeIIIe aa/ibl.

2 - 3aMaHayH OYJITTBI TEXHOJOTHSLIIAPMEH KYMBIC
iCTey IaFabICHI )KOHE TYCIHIri 6ap;

3 - UuatepHer KemiciHAe aKMapaTThl
KypajapblH NaiianaHa anajsl.

4 - akmapatTel i37ey, OHJey, cakTay, ajMacy,
KOpFay Jar/IpIChI Oap.

5 - KYMBIC JJaFAbUIaApBIH MEHTEPreH JKoHEe dpTYpIIi
CTPUMUHITIK  IUaThopMayiapipl  IaijganaHa
OTHIPHINT OHJIAHH cabak (BeOMHAp) YHBIMIAcTBIpa
aNaJibl.

6 - 3epTXaHaNbIK >KYMBICTAP/bl OTKi3y JKOHE
cabak MaTepHalblH TYCIHIIpY VIIiH BHPTYaJIbI
XUMUSUTBIK 3KCIIEPUMEHTTI KOJIJ[aHa ajiajibl.

7 - Word, Excel, PowerPoint
OarjapiamManapbiMEeH JKYMBIC ICTEYIIH apHabI
JlaFIblJIapbIHa Ue;

8 - Kasipri 3amaHfbl MEAArorka KaXKeTTI HEri3ri
KOMITBIOTEPIIIK ~ OaFdapiamanap MeH OHJIANH
KypajzapMeH KYMBIC iCTey JaFIbICH Oap.

3Iey

1 — ymeer opranuzoBath pabodee MECTO U pe-
LIUTh TEXHUYECKHE TPOOJIEMBI, CBS3aHHBIE C
KOMIIBIOTEPHOM ~ TEXHUKOH,  MPOrpaMMHBIM
o0ecreueHneM U CPEACTBAMH CBSI3H.

2 — UMeeT Tpe/CTaBICHNE U 001aaeT HaBbIKa-
MH pabOTHI ¢ COBPEMEHHBIMH OOJAYHBIMU TEX-
HOJIOTUSIMH;

3 — yMeeT MOIb30BaThCsI HHCTPYMEHTaMHU TOHUC-
ka uHpopmauy B cetn MHTEpHeT.

4 — yMeeT HaBBIK IOMCKA, 00pPabOTKH, XpaHe-
HUsI, OOMEeHa, 3alKUThl HHPOPMALIUH.

5 — BiageeT HaBbIKaMU PabOTHI M yMEET Opra-
HU30BaTh OHJIAHH 3aHATHE (BEOMHApP) C HUCIIOJb-
30BaHMEM DPA3IUYHBIX CTPUMHHIOBBIX ILIAT-
¢bopm.

6 — ymeeT NPUMEHATh BUPTYalbHBIH XUMHUeE-
CKHMH 3KCHEPHMEHT JUI OOBSICHEHHS MaTepHaia
3aHATHS M IPOBEACHUS 1Ta00paTOPHOH paboTHI.
7 — obnajaeT crennalu3upOBaHHBIMU HaBbIKa-
MH pabotsl ¢ nporpammamu Word, Excel, Pow-
erPoint;

8 — umeeT HaBbIK pabOTBl C OCHOBHBIMH KOM-
NBIOTEPHBIMH [IPOIpaMMaMH ¥ OHJIAHH UHCTPY-
MEHTaMH, HEOOXOJMMBIMH COBPEMEHHOMY Iie-
JIarory.

1 — knows how to organize a workplace and
solve technical problems associated with com-
puter technology, software and communica-
tions.

2 — has an idea and has the skills to work with
modern cloud technologies and neural networks;
3 — knows how to use information search tools
on the Internet.

4 — has the skill of searching, processing, stor-
ing, exchanging, protecting information.

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

6 — knows how to use a virtual chemical exper-
iment 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.

IToHHIH KbICKAIlIa CUITATTAMACHI
/ Kpatkoe onvcanue
mucturuaet / Discipline
Summary

Bimim Oepynme XoHE >KapaThUIBICTAHY-FBIIIBIMHU
3epTTeyliepae KOMIBIOTepIIep i KOJIaHy caachl.
Komrsrotep/i oKy ic-opekeTiHiH Kypajbl peTiHie
KosaHy. JlocTypiii koHe MHTEIUIEKTYaJ bl OKBITY
xyienepi. Herisri xumusumblk  Outim - Oepy
noprajigapbl. XUMHUSHBI OKBITYAa KOJIIaHBLUIATHIH
3amaHayu OarjapiaMalblK Kypanjgap MeH OyJITThI
cepsuctep (Oimim  Oepy  caiiThl, OHJalH-
TpaHciusnusuiap koHe T.6.). QSAR / QSPR
3epTTEYAiH JKajlbl CHIATTaMachl. XHMHSIAFbl
KOPPEISILUSIIBIK KaTbIHAcTap. XVMUSIIBIK

Cdepa npuMeHeHUsT KOMIBIOTEPOB B 00pa3oBa-
HUU U B €CTCCTBCHHO-HAYYHBIX HCCIICJOBAHUIX.
[IpuMeHeHHE KOMITBIOTEPA B KAYECTBE CPEICTBA
y4eOHOI NesaTenbHOCTH. TpaauilMOHHBIC U WH-
TeJJICKTyalIbHBIe  OOy4Jaroniue cucrteMbl. Oc-
HOBHBIC XHMHUYECKHE 0Opa3oBaTeNbHBIC IOPTa-
nel. CoBpeMeHHBIE MPOTPaMMHBIE CPEICTBA U
oOTayHbIe CEepBUCHI, IPUMEHSIEMbIE B 00yIeHUH
XUMUH  (00pa3oBaTenbHBIA  CAaWT, OHJIAWH-
TpaHcsanud u ap.). OOmas XapakTepucTHKa
QSAR/QSPR wuccnenoBanuii. KoppensiimmoHHbie

The scope of computers in education and in
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.). Gen-
eral characteristics of QSAR / QSPR studies.
Correlation relationships in chemistry. Comput-
er modeling and prediction of physico-chemical
properties and parameters of the biological ac-
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KOCBUIBICTAPIBIH OHOJIOTUSIIBIK OCJICCHIUTITHIH
(1)1/13I/IKa-XI/IMI/IHJ'II)IK KacneTTepi MCH
rapaMeTpiIepiH KOMIBIOTEPIIK MOJENbACY KOHE
6omkay. XUMHUSIIBIK KOCBUTBICTAPIBIH KIacCHU(H-
katopmapsl. CAS registry number. SMILES,
SMART, IUPAC International Chemical ldentifi-
er. ChemOffice, HyperChem, Chemsketch moure-
KyJIAJIApBIHBIH KYPBUIBIMAAPEIH BU3YyaIU3alUAiIay
6aFJ:[apJ'IaMaCLI. KOMHLEOTepJ'IiK XUMUSAHBIH MaTe-
MaTHKaJbIK amrmapaTrbl KOHE ﬂepeKTep):[i cTraTtu-
CTHUKAJIBIK OHJCY

CooTHOIIeHUs B xumuu. KoMmmerotepHoe Mone-
JUPOBAaHME W  NPOTHO3MpOBaHHE  (UIUKO-
XMMHYECKHX CBONCTB M HapaMeTpoB OHOJIOTHU-
YECKON aKTHMBHOCTH XMMHYECKHX COEIMHEHHM.
KnaccupukaTtopsl XHUMHYECKHX COCTHHCHHM.
CAS registry number. SMILES, SMART, IU-
PAC International Chemical Identifier. Ilpo-
rpaMMBl U BU3yallu3alH CTPYKTYp MOJEKYT
ChemOffice, HyperChem, ChemSketh. Mare-
MAaTUYECKUI annapar KOMIBIOTEPHON XUMHHU U
CTaTHCTHYECKasi 00pabOTKa JaHHBIX.

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

KypacToipymn /
Paspa6oruuk / Developer

Tayp6aeBa I'yiabixkan YpMaHTaeBHA, XUMUS
FBUIBIMJIAPbI KaHUATHI, KaybIMIACTRIPBUIFaH
podeccop

I'ybenko Makcum AHapeeBHY, CTapIINiA
NIpenojaBaTellb, MarucTp XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

3 cemectp /3

cemectp / 3 semester

IIon araysl / HaumeHoBanue
mucunumiaabl / Name of the
discipline

Du3uKaIbIK XMMHUSHBIH 3aMaHayu MaceJiesepi

CoBpemenHble 1po0JeMbl GU3NUECKOI
XHMHUHU

Modern Problems of Physical Chemistry

AXaJIeMUKAJIBIK KPEIUT CaHBl,
6akputay Typi / KonmnyectBo
AKaICMHUYCCKUX KPEAUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 akaJgeMUsITBIK KPEIUT, EMTUXAH

5 AKaACMHUYCCKUX KPEANUTOB, 9K3aMCH

5 academic credits, exam

[IpepexBusutTep /
IIpepexBusuTs! / Prerequisite

3amanayu OellopraHuKabIK XUMUSTHBIH
TEOPHSUIBIK HETi3[epi, aHATMTUKAIBIK XMMUSIHBIH
TaHJAIMalbl 0emiMaepi, OpraHUKAIBIK XUMUSHBIH
TaHTanMaibl  Oesimzepi, KoplaraH OpTaHbIH
(HU3MKa-XUMHSUIBIK ITpoLecTepi

Teoperndeckne OCHOBBI COBPEMEHHOW Heopra-
HUYECKOW XMUMHH, W30paHHbBIE TJIaBbl aHAJIHTH-
9eCKOll XMMHH, M30paHHBIE TJIaBBl OpraHUYe-
CKOH XMMUH, (DU3NKO-XUMHYECKHE MPOLECCHI
OKpY>KaroLel cpepl

Theoretical foundations of modern inorganic
chemistry, selected chapters of analytical
chemistry, selected chapters of organic
chemistry, physical and chemical processes of
the environment

IMocTpexBusurrep /
IMoctpexBusursl / Postrequisite

Ananusaig (U3MKA-XUMUSLITBIK
(mapasutesp MoH), 3epPTTeY MPAKTHKACHI

axicrepi

DH3UKO-XUMHUYECKHE METOAbI aHAJIn3a (napan—
J'ICJ'H:HO), HCCJICJOBATCIIbCKAS MPAKTUKA

Physical and chemical methods of analysis (in
parallel), research practice

OKy MakcaThl MCH MiHAETTepi /
Vuebnas ueib 1 3aga4u /
Learning Goal and Objectives

MakcaTbl: (U3UKaIBIK XUMHUSHBIH J1aMYBIHBIH
Kazipri ke3zjeri Kyii Typaisl TYCiHIK Oepy, OHBIH
KeiOip OarbITTapblH  3aTTap MEH KyHelep
KYPBUIBICEI ~ JKOHE  KacHeTTepi  TYPFBICHIHAH
seprrey. IloHAi OKy MarumcTpaHTKa XHMHSUIIBIK

Lenb: naTh mpelncTaBiI€HHE O COBPEMEHHOM
COCTOSIHUU pa3BUTHS (U3WYECKOH XUMUU H
M3YYUTb HEKOTOPHIE €€ HAaIPaBJICHUS C TO3H-
LA CTPYKTYPBI U CBOMCTB BEILIECTB M CUCTEM.
V3yueHne OUCHMIUIMHBI JaeT BO3MOXHOCTB

Purpose: to give an idea of the current state of
development of physical chemistry and to study
some of its directions from the point of view of
the structure and properties of substances and
systems. The study of the discipline allows un-
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TEpPMOJMHAMUKA, KaTaus3 KOHE OHBIH
MEXaHM3MJAEpPi,  BJEKTPOJNUTTEp  epiTiHAaiiIepi
TEOPUSCH  OOWBIHINIA  OUTIMIH  TepEHAETYTe
MYMKIHIIK Oepeni

MarucTpaHTy yriyouTb 3HAHHS 10 XUMHYECKOU
TepPMOAMHAMUKE, KaTalu3y U ee MeXaHH3Max,
YUEHHIO O pacTBOPAX 3JIEKTPOIUTOB

dergraduates to deepen their knowledge of
chemical thermodynamics, catalysis and its
mechanisms, and the study of electrolyte solu-
tions

OKBITYIBIH HOTHXKeCi /
PesynsraT 00yuenust / Learning
outcome

1 - Kazipri ke3zmeri QU3MKAIBIK XHMHUSIIAFBI
3epTTEYNiH  aKTyalbIi  TEOPHSUIBIK  JKOHE
9KCIEPUMEHTTIK OaFBITTapBIH Oiemi

2 - OmuxkanblKk  XUMHUAHBIH =~ 3aMaHayH
MOCEIeNIepiH MICIIYOiH aKMapaTThIK, aHAIH3IIK
YKOHE IKCTICPUMEHTTIK oMicTepi Typajbl Oiimi Oap
JKOHE OJapIbl ©3 MpPaKTHKAJIBIK KbI3METIHIE
nauajsaHagbl

3 - 3epTTeneTiH CYpPaKThIH TAKBIPHIObI OOMBIHIIA
onedu MaiMEeTTepJl MakcaTThl TYPJAE *KHHAWIbI,
KyHheneni JKOHE TaJIJal bl (mepuoAThHI
0achUTHIMAAPMEH, MOHOTpa(UsIIapMEH XoHE T.O.
KYMBIC)

4 - AnpmraH OuUTiIMAI Tanmmadmbl, MAardCTPIIK
JMCCEPTAIMACH]  TAaKBIPHIOBI OOMBIHIIA KYMBIC
icTey e OHBI NalJanany >KeHiH/Ie KOPBITHIHIBIIAP
sKacam bl

1 - Mmeer mpexacraBieHus o Hawboiee aKTy-
IBHBIX HANpaBICHUSIX HCCIECIOBaHUN B CO-
BPEMEHHOH TEOPETHYECKOM M 3KCIICpUMEH-
TaNbHOW (HPU3NIECKON XUMUH

2 - 3HaeT M WHCIOJB3YyeT B IPAKTHYECKOH
JIEITEIIFHOCTH COBPEMEHHBIE WH(OpMannoH-
Hble, AHAIUTHYECKUE W OKCIIEPUMEHTAJbHbIC
METOJIBl PEUICHHS COBPEMEHHBIX IMpoOieM
(hu3nUecKoil XuMHUu

3 - lleneHanpaBieHHO cOOMPAET U aHATU3ZUPYET
JUTepaTypHble  J@HHBIE  TI0  TEMaTHhKe
n3ydqaemMoro Bompoca (pabora ¢ mepuoxuye-
CKMMHU U3JIaHUSIMU, MOHOTpa(QHIMHU H JIp.)

4 - AHanu3upyeT MoJy4eHHbIE 3HAHMS, JleNaeT
HE0OX0nMbIe BEIBO/BI 00 HCHOJIB30BaHUH HX
npu paboTe Hag TEMOI MarmcTepckou amccep-
Talnu

1 - Umeet npencraBiieHUst 0 Hanboee akTyajb-
HBIX HaIIPpaBJICHUSIX I/ICCJ'IBI[OBaHI/Iﬁ B COBpPEMCH-
HOW TEOPETHUYECKOW U SKCIICPUMEHTAIBHOH (-
3UYECKON XUMHUH

2 - Knows and uses in practice modern infor-
mation, analytical and experimental methods for
solving modern problems of physical chemistry
3 - Purposefully collects and analyzes literary
data on the subject of the studied issue (work
with periodicals, monographs, etc.)

4 - Analyzes the obtained knowledge, makes the
necessary conclusions about their use when
working on the topic of the master's thesis

IToHHIH KBICKALIA CUITATTAMACKI
/KpaTkoe onucaHue
mucrmmuuasy/ discipline
summary

XKyitenepni  TepMOOMHAMHKANBIK  CHIIATTay
3aHJaphIH Kasipri uWHTepnperarnusiay. Karamms
Typsepi. ['omorenai, reTeporeHimi  Karauus.
®azaapanblK KaTanui. [eTepOoNIMTUKAIBIK >KOHE
TOMOJIMTHKAJIBIK ~ peakiusiiapia  0ackapybiH
THiMII  Tocimaepi. Kaszipri 3aMaHFBl  Ke3Kapac
MEeXaHU3MIe OUTIM 3JIEeKTPOIHUTTEpP. XUMHSIBIK
e3apa OpEeKeTTeCy  O3JEKTPONUT  epiTiHAiIepi
TYPaKTBUIBIFBIHBIH ~ HETi3ri  IapThl  peTiHe.
KonpmanbicTarel  Macca  3aHBIHBIH — TEHIEYI
HETi3iHJe Teme-TeHMIKTI memry omicrepi. ['ecca
3anel Herizinge Kyit QyHkumsaceiH ecentey
omictepi. IMommanekTponuthl. [lonMAIEKTPOIHT-
Tep YIIH KYIITi 3JEKTPOIUTTEP TEOPHUSICHIH KO-
JaHy.

CoBpeMeHHass HMHTEpHpeTalys 3aKOHOB Tep-
MOAUHAMHYCCKOTO OIIMCAaHUA CHCTEM. BI/I}]LI
Karanu3a. ['OMOreHHBIN, IeTeporeHHbId KaTa-
mu3. Mexogasublii  kartanu3. OQeKTuBHbIE
CIOCOOBI yMpaBJICHUS] B TETEPOIUTUIECKUX U
TOMOJIMTHYCCKHUX peakuuax. COBpeMeHHHe
BO33PEHMS HA MEXaHU3M OOpa30BaHMS PacTBO-
POB DIIEKTPOJIUTOB. XUMHUECKOE B3aUMOJEH-
CTBHE KaK OCHOBHOE YCJOBUE YCTOMYMBOCTH
pPacTBOPOB DIEKTPOIUTOB. MeToasl pelleHus
paBHOBECHs Ha OCHOBE YPaBHEHUS 3aKOHa JeH-
CTBYIOIIMX Macc. Mertonsl pacuera (yHKIHIA
COCTOSIHMSL Ha OCHOBe 3akoHa ['ecca. Ilonu-
QJICKTPOJIUTHI. HpI/IMeHeHI/IC TCOPUHN CHUIIBHBIX
SIIEKTPOJIMTOB ISl HOIMAIEKTPOJIUTOB.

A modern interpretation of the laws of the ther-
modynamic description of systems. Types of
catalysis. Homogeneous, heterogeneous cataly-
sis. Interphase catalysis. Effective control meth-
ods in heterolytic and homolytic reactions.
Modern views on the mechanism of formation
of electrolyte solutions. Chemical interaction as
the main condition for the stability of electrolyte
solutions. Methods for solving equilibrium
based on the equation of the law of acting mass-
es. Methods for calculating state functions based
on the Hess law. Polyelectrolytes. Application
of the theory of strong electrolytes for polyelec-
trolytes.
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KypacTeipymn /
Paspa6oruuk / Developer

Tayp6aeBa I'yibixkan YpMaHTaeBHA, XUMUS
FBUIBIMJIAPbI KAHUAThI, KaybIMIACTBIPBLIFaH
pogeccop

Tayp0OaeBa I'yibikan YpMmaHTaeBHa,
KaHJIUAAT NeJarorndecKux HayK, aCCOLUUpPO-
BaHHbIN npodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaysl / HaumeHoBanue
aucuunaunsl / Name of the
discipline

AHaau3in Gpu3NKa-XUMHUSJIBIK dicTepi/

DU3NKO-XHUMHYECKHE METOAbI aHaju3a/

Physico-Chemical Methods of Analysis/

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

5 AKaACMUAJIBIK KPpEAUT, EMTUXaH

5 akaJIeMHYECKUX KpE€AUTOB, O9K3aMCH

5 academic credits, exam

IMpepexBusurrep /
ITpepexBusuTtel / Prerequisite

OpraHukanablK  XUMUS, 3aTThIH
Du3HKaIBIK XUMUS, XUMHSIIBIK TEXHOIOT S

KYPBLIBICHL,

OpraHuvecCKkasgs XuUuMwus, CTPOCHHUC BCLICCTBA,
(1)1/131/1‘{601(35[ XUMMA, XUMHYCCKasd TCXHOJIOTUA

organic chemistry, structure of matter, physical
chemistry, chemical engineering

IMocTpexBusurTep /

DOH3uKaIbIK XUMUSAHBIH 3aMaHaydu Mscenenepi.

CoBpeMeHHBIE MPoOIeMBbl (HU3MIECKOH XUMUH.

Modern Problems of Physical Chemistry. Sci-

IMoctpexBusutsl / Postrequisite | Maructpiik JIICCEePTALUSHBI opeiHnayael | Haydno-uccnenoBarensckass pabora maru- | entific-Research Work of a Master, Including
KAaMTUTBIH ~ MAardCTPaHTTBIH  FBUIBIMH-3€PTTEy | CTpaHTa, BKJIIOYas BBIIONHEHHE Marucrepckoit | Writing of Master's Thesis
KYMBICHI JIMCCEPTalUH
Oxky makcaTbl MeH MiHjgeTTepi / | Makcatel: Herisri  ¢usuka-xumusuisik  3eprrey | Lens: Tlonyunts npencraBienue o6 ocHoBHBIX | Purpose: To get an idea of the basic
VYueOHast uenb u 3a1a4uu / QMICTEPI TYpaIbl TYCIHIK amy (DU3UKO-XUMUYECKUX METOAAX UCCIICOBAHHUS physicochemical research methods
Learning Goal and Objectives Mingerrep: 3agaumn: Obijectives of the discipline:

- 3epTTey MeH TaljaynblH (U3MKaIBIK daicTepi

HETi3iH/le JKaTKaH TEOPWSUIBIK MNPUHLUNTEP/I
MEHTepY,

- KEH TapajfaH TaJfay KypajJapblH HaiganaHy
OOMBIHIIIA MIPAKTUKAJIBIK oimimaepmi
KaJIBIITaCTBIPY

- KOCBUIBICTApAbIH MOJICKYJIAJIBIK KYPbUIBIMbIH

aHBIKTAY 9JIICTEpi TYPAJIbl TYCIHIK KaJIbIITacThIPY,
- MOJIGKYJIJIBIK ~ CHEKTPOCKOIHS
xyilenenaipinren oinim any: YK, UK, SIMP.

Conpaii-ak TOTEHIMOMETPHS, KOHIYKTOMETPHS,

MOJISIPUMETPHSI JKOHE T. 0.

- AaHBbIKTaMaJIbIK MaTepI/IaJ'I)Iap)IBI, MOJ'[CKyJ'laIlBIK
naijianany

CICKTPJICPAIH  JCPEKTep  KOPBIH
OoMbIHIIIA OUTIMIEP/TI KaJBIITACTHIPY.

cajaCblHaa

- OCBOUTH TCOPCTUYCCKUC MPUHIIUIIBI, JICIKAIIHUEC
B OCHOBE (M3MYECKHX METOJOB HCCIea0Ba-
HHUA U aHaJIu3a,

-cOpMHUPOBATh MPAKTHUECKUE YMEHHE MO HC-
M0JI30BAHUIO PACIIPOCTPAHEHHBIX aHAJIUTUYE-
CKHUX NPHOOPOB

-chopMHUpOBaTh TIPEJCTABIEHHE O MeETOo/AaX
ONpENeNeHUs] MOJEKYISIPHOM CTPYKTYpBI CO-
€JIMHEHHUI,

-MOJIy4UTh CHCTEMAaTU3UPOBAHHBIE 3HAHMSA B
00JacTH MOJIEKYJIIPHOUW CreKTpockonuu: YD,
UK, SAMP. Macc- cnekTpoMeTpuu, a TaKkxke
MOTEHLIMOMETPUH, KOHIYKTOMETPHUH, IIOJISIPH-
METPHH U JIp.

- copMupoBaTH YMEHHS TO HCIIOJIE30BAHHUIO
CIpaBOYHBIX MaTepHayioB, 0a3 JaHHBIX MOJIe-
KYJISIPHBIX CIIEKTPOB.

- mastering the theoretical principles underlying
physical methods of research and analysis,

- the formation of practical skills in using
common analytical instruments

- the formation of ideas about methods for
determining the molecular structure of
compounds,

- obtaining systematic knowledge in the field of
molecular spectroscopy: UV, IR, NMR, Mass
spectrometry, as well as potentiometry,
conductometry, polarimetry, etc.

- the formation of skills in the use of reference
materials, databases of molecular spectra
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OKBITYZIBIH HOTHXKEC] /
PesynbraT 00yuenus / Learning
outcome

1 - 3epTTey MeH Talmay[bIH HETi3ri (hYU3UKAIBIK
OMICTEePIHIH JKANMbl TCOPHSIIBIK MPUHIUITEPIH
TYCiHY

2 - KOJOPUMETPISUIBIK 3€PTTEY OMiCTepi Typalibl
TYCiHIKKe ne 60y

3 - xpomarorpadus ofici JaFABICHI

4 - [OTCHIUOMETPUS KOHE KOHAYKTOMETPHS
JIaF IBICHI

5 - KOCBUIBICTBIH MOJEKYNAIbIK KYPbLUIBIMBIH
AHBIKTAY/IbIH TEOPETHKAJIBIK HEri3/epiH Oy

6 - YO, UK, SIMP »xoHe Macc-CeKTpOMETpHs
oficTepi HETI3iHAEC MOJEKyJamap/sl 3epTTCYdiH
HET13r1 IPUHIMIITEPiH OLTY

7 - opraHUKaJbIK MOJICKYJIaJap/AblH CIIEKTPaJIbIbI
CYpETTEpiH ally JaFabIChI

8 - moctypri 3epTTey KaOIBIFRIMEH YKOHE KOMIIb-
IOTepIIIK-0aFbITTANIFAH  OJIIIEY  KypalgapbIMeH
HKYMBIC ICTEY JaFIBICHI

1 — IIOHMMAaHHe 00IIETCOPETUICCKUX
MPUHIUIIOB OCHOBHBIX ()U3UYECKUX METOJIOB
HCCIEAOBAHUS U aHATIH3a

2 - AMETh TpeCTaBICHNE 0
KOJIOPUMETPHIESCKUX METOIaX MCCIEeOBAHHS

3 — HaBBIK MeTOo/Ia XpoMartorpadun

4 — HaBBIK MOTEHIIUOMETPUHN U
KOHJYKTOMETPHHU

5 — 3HaHHE TEOPETHYECKUX OCHOB CIIEKTpallb-
HBIX METOJl OMNpPEICIICHUS  MOJICKYJIIPHOI
CTPYKTYPBI COCTUHCHUS

6 — 3HaTh OCHOBHBIC MNPHHIUIBI H3yYCHHS
MOJIEKYJ Ha ocHOBe MeTofioB YO, UK, SIMP u
MacC-CIEKTPOMETPHUHU

7 — HaBbIK pacuUPPOBKH CIEKTPAIbHBIX
CHHMKOB OPTaHUYECKUX MOJICKYJT

8 — HaBBIK Pa0OTBI C TPaJUIIHOHHBIM
HCCIEN0BATENBCKUM 00opy1oBaHIEM u
KOMITBIOTEPHO-OPUEHTUPOBAHHBIMH
HU3MEPHUTENLHBIMH IPUOOpaMu

1 - understanding of the general theoretical prin-
ciples of the basic physical methods of research
and analysis

2 - have an idea of colorimetric research meth-
ods

3 - the skill of chromatography method

4 - the skill of potentiometry and conductometry
5 - knowledge of the theoretical basis of the
spectral method for determining the molecular
structure of a compound

6 - to know the basic principles of the study of
molecules based on the methods of UV, IR,
NMR and mass spectrometry

7 - the skill of decoding spectral images of or-
ganic molecules

8 - the skill of working with traditional research
equipment and computer-oriented measuring
instruments

IMoHHIH KbICKAIA CHITATTAMACKI
/ Kpatkoe omucanune
mucrmmutrast / Discipline
Summary

KymbIc mpHHIMIN XUMHSUIBIK — 3€pTTeyieple
KOJIIaHbUIATBIH CHEKTPJIIK, ONTHKAIBIK,
ANEKTPOXUMUSIIBIK, XpPOMATOrpadisUIBIK — JKOHE

0acka na Tanmay OiCTEepiHe HEri3JeireH eiey
acranrtapbelH naiaanany. KoMmproTepiik TexHu-
KaHBI TaljalaHa OTBHIPHIN AJBIHFAH HOTWKENepi
TYCIHIIpY JKOHE YCHIHY.

Hcnonp3oBaHME W3MEPUTENBHBIX — TPHOOPOB,
MPUHIHUN PabOThl KOTOPBIX OCHOBAaH HA CIEK-
TPAJIBHBIX, ONTUYECKHUX, 3JIEKTPOXUMHUYECKHUX,
XxpoMaTtorpapudeckux U APYTUX METoJax aHa-
33, IPUMEHSEMBIX B XMMHUYECKHUX HUCCIENO0-
BaHUAX. MHTeprperauus U IpeJCTaBICHUE
IIOJIYYEHHBIX PE3YyJbTAaTOB C MCIOJIb30BAHUEM
KOMIBIOTEPHOH TEXHUKU.

Characterization of physicochemical environ-
mental processes. The main physicochemical
values of the environmental standardization of
chemical and physicochemical parameters of the
environment; the most important approaches
and physico-chemical methods for the analysis
of natural objects during chemical pollution.
Assessment of the state of the dynamics of vari-
ous natural environments. Monitoring and
methods of physical and chemical control of
environmental objects.

Kypacreipymn /
Pazpa6orunk / Developer

Tayp6aeBa I'yibaxkan YpMaHTaeBHA, XUMUS
FBUIBIMIAPBI KaHIUAThI, KaybIMIACTHIPbIIFaH
npodeccop

I'ydbenko Makcum AHapeeBHY, CTapIINHA
ImpernojaBaTenab, MarucTp XUMHH

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaysl / HaumeHoBaHue
mucuumuabl / Name of the
discipline

AHaJIM3TiH HHCTPYMEHTTIK dicTepi/

I/IHCprMeHTaJ'lLHLle MeTOo/bl aHAJIN3a/

Instrumental Methods of Analysis
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AxaIeMHUKaJIbIK KPSIUT CaHbl,
6akpitay Typi / Konmaecto
aKaJeMHUUYCCKUX KPEHUTOB,
dopma xkoutpoist / Number of
academic loans, form of control

5 aKaJleMUSIIBIK, KpEeauT, EMTUXaH

5 aKaJeMHUUYEeCKHUX KpE€aAUTOB, DK3aMCH

5 academic credits, exam

Ipepexsusurrep /
ITpepexBusutsl / Prerequisite

OpraHukangblK XHMHS, 3aTTbIH  KYpPBUIBICHI,
DU3MKaIBIK XUMHS, XUMHSUIBIK TEXHOJIOTHSI

OpraHnveckas Xumwus, CTPOCHHUE BEIICCTBA,
(1)1/131/1‘1601(35[ XUMMA, XUMHYCCKas TCXHOJIOTUA

organic chemistry, structure of matter, physical
chemistry, chemical engineering

IMocrpekBusutTep /
IMocTpexBusuts / Postrequisite

DOu3uKaIbIK XUMUSAHBIH 3aMaHaydu Macenenepi.

Marwuctpiik JCCepTaIUSTHBI OpBIHAAYABI
KAMTUTBIH ~ MaruCTPaHTTHIH  FBUIBIMH-3EPTTEY
JKYMBICHI

CoBpeMeHHbIE IPOOIEMBI (PU3NUECKON XUMUH.
HaydHo-uccrnenoBarensckas paboTa Maru-
CTpaHTa, BKIIIOYas BHIIIOJIHEHUE MarHCTEPCKOH
JIICCEPTALINH

Modern Problems of Physical Chemistry. Scien-
tific-Research Work of a Master, Including
Writing of Master's Thesis

OKy MakcaTbl MeH MiHzeTTepi /
VYueOHas 1enb 1 3a1auu /
Learning Goal and Objectives

Makcathl: 3aTTap MEH MPOIECTEePli 3epTTCYdiH
aCIAaNTHIK 9/ICTEP] Typajbl TYCIHIK aixy
MiHgerTep: - 3epTTey MEH TalgayAblH (QU3HKaIbIK
amicrepi HETi31Ha€e JKaTKaH TEOPUSITBIK
NPUHLIUITEPI MEHTepY,

- KeH TapajFaH eJjlley KypalJapbIMEeH >MXYMbIC
icreynin NPaKTHKAIIBIK Ja¥ IbUTApBIH
KaJIBIITACTHIPY.

- TOTECHUUOMETPHs, KOHIYKTOMETPHS, HOJISPHU-
MeTpusi, GOTOMETpHUS XKoHE T. 0. dicTep OOMBIH-
I1a KyHeneHaipinreH OiiM axy

- aHBIKTaMaJblK MaTepuaIapisl,
CHEKTpJEpAiH  JIepeKTep  KOPBIH
OoiibIHIIIa OLTIMIEP/II KAJIBINTACTHIPY

MOJICKYTIaJBIK,
naijianany

Henp: Ilomyuuts mpencTaBieHHe o0 HHCTPY-
MCHTAJIBHBIX MCTOJAaX HCCJICAOBAaHUA BCIICCTB
U TIPOIIECCOB

3agaun:

- OCBOUTH TCOPCTUYCCKUC MPUHIIUIIBI, JICKAIINEC
B OCHOBC (1)I/I3I/I‘IGCKI/IX METOI0B HMCCIICIOBAHUA
W aHam3a,

- copMHupOBaATH MTPAKTHYECKOTO HaBbIKa pado-
TBl C PAaCIpPOCTPAHECHHBIMH H3MEPHUTEIBbHBIMH
npuOOpaMu.

- TIOJlyYUTh CUCTEMAaTHU3UPOBAHHbIE 3HAHUS MO
MOTEHIINOMETPUH, KOHIYKTOMETPHH, IOJSPHU-
MeTpuH, GOTOMETPHHU U Ip. METOIaM

- chopMupoBaTh YMEHHUS MO HCIOJIb30BAHHIO
CIPaBOYHBIX MaTepHayioB, 0a3 JaHHBIX MOJIe-
KYJISIDHBIX CIIEKTPOB

Purpose: To gain an understanding of instru-
mental methods for the study of substances and
processes

Objectives of the discipline:

- master the theoretical principles underlying
physical methods of research and analysis,

- To form a practical skill in working with
common measuring instruments.

- obtain systematic knowledge of potentiometry,
conductometry, polarimetry, photometry, and
other methods

- to develop skills in the use of reference materi-
als, databases of molecular spectra

OKBITYIbIH HOTHXeEC /
Pesynprar o6yuenus / Learning
outcome

1 - XUMHSAIBIK 3epTTEeyJIepAc KOJIAHBLIATHIH
HET13T1 (PM3UKANBIK SIICTEPIiH KBl TEOPHUSITBIK
MIPUHIUIITEPiH TYCiHY

2 - KOJIOPUMETPHSUIBIK OJIIICY JTaFIbICHI

3 - xpomarorpadus o/ici JaFABICHI

4 - TanmaynblH SJICKTPOXUMHSUIBIK OJICTEPiHIH
TEOPHSUIBIK HeTi3epiH 01y

5 - TOTCHIMOMETPHUS JKOHE KOHIYKTOMETPHS
JIaF IBICHI

6 - OnTHKAIBIK Taamay OMICTEPIHIH TEOPHSIIBIK
HeTi37epiH Oy

1 — moHUMaHHe OOLIETEOPETHYECKUX MPHHI[H-
MOB OCHOBHBIX (DM3UYECKHX METOJIOB, MpHMe-
HSIEMBIX B XUMHYECKHUX UCCIICIOBAHHS

2 — HaBBIK KOJIOPUMETPHUYECKUX N3MEPEHUI

3 — HaBBIK MeTO/a XpoMaTtorpaduu

4 — 3HaHWE TEOPETUYECKHX OCHOB 3JIEKTPOXH-
MHUYECKHX METOJIOB aHaJIN3a

5 — HaBBIK NOTEHIMOMETPUH U KOHIYKTOMET-
pun

6 — 3HaHHME TEOPETHYECKHX OCHOB OITHYECKUX
METOZOB aHAIN3a

1 - understanding of the general theoretical prin-
ciples of the basic physical methods used in
chemical research

2 - the skill of colorimetric measurements

3 - the skill of chromatography method

4 - knowledge of the theoretical foundations of
electrochemical methods of analysis

5 - the skill of potentiometry and conductometry
6 - knowledge of the theoretical foundations of
optical analysis methods

7 - the skill of photometric analysis
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7 - hOTOMETPHSAIIBIK TANAy JaFAbIChI

8 - Jjoctypnmi 3eprrey KaOABIFBIMEH JKOHE
KOMITBIOTEPJIiK-0aFbITTaJIFaH eJey
KYpaJgapbIMeH )KYMBIC ICTEY aFIbICHI

7 — HaBBIK (HOTOMETPHYECKOTO aHAIH3a

8 — HaBbBIK pabOTHI C TPAAUIIMOHHBIM HCCIIEN0-
BaTEJIbCKUM O0OPYIOBaHHEM U KOMIIBIOTEPHO-
OPHEHTHPOBAHHBIMH M3MEPHUTEIBHBIMU MTPHUOO-
pamu

8 - the skill of working with traditional research
equipment and computer-oriented measuring
instruments

IoHHIH KbICKALIA CHIIATTaMAacChl
/ Kpatkoe ormcanue
mucuumnael / Discipline
Summary

XUMIBSITBIK  3epTTEyNiepAe AacHanThlK OmiCTepi
KOJIIaHy. DIIEKTPOXUMUSIIBIK HIiCTep: HOTECHLIHO-
MeTpusl, HoNsporpadusi, KOHTYKTOMETPHS KIHE T.
0.;

CoyneneHyai MIBIFapyFa HeMece XKYTyFa Herizaei-
TeH O/IICTEeP: 3MUCCHUSUIBIK CIEKTPAIABIK Tajjay,
(OTOMETPHSIIBIK  OMICTEP, PEHTIEHOCIIEKTPAIIBIK
Tajnjay xoHe T. 6. Macc-CieKTpaIbIK Tanaay.

IIpuMeHeHHEe HHCTPYMEHTAIBHBIX METOJIOB B
XUMHYECKHX HCCIEIOBAHUAX. OIEKTPOXUMHU-
YECKHE METOABI: MOTEHIMOMETPHs, MONIIpO-
rpadus, KOHTYKTOMETPHS U JIp.;

MeTtonpl, OCHOBaHHBIE HAa WCIYyCKAHHU WU
HOIJIOUICHUM H3JIy4YEHHUS: SYMUCCUOHHBIN CIIEK-
TpalbHBIN aHanu3, (OTOMETPHUUYECKUE METO/IbI,
PEHTIEeHOCHEKTpaIbHblil aHanu3 U Ap. Macc-
CIEKTPAJIbHBIN aHAJIN3.

The use of instrumental methods in chemical
research. Electrochemical methods: potentiome-
try, polarography, conductometry, etc.;

Methods based on the emission or absorption of
radiation: emission spectral analysis, photomet-
ric methods, x-ray spectral analysis, etc. Mass
spectral analysis.

KypacToipymn /
Paspa6oruuk / Developer

Tayp6aeBa I'yibixkan YpMaHTaeBHA, XUMUS
FBUIBIM/IAPbI KAHAUIAThl, KaybIMIACThIPbLIFaH

mpogeccop

I'ydenko Makcum AHapeeBHY, CTapIIHA
IpernoaBaTeb, MarucTp XUMHUH

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HaumeHnoBanue
mucunumuiabl / Name of the
discipline

Japiuik ecimaikrep xumusicol/

XuMHuA JIeKAPCTBEHHbIX pacTeHmii/

Chemistry of Medicinal Plants

AxaJleMUKaJIbIK KPSIHUT CaHBbl,
6akputay TYpi / KonmdaectBo
aKaJJIeMHYECKUX KPEHUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 aKageMUsUTBIK KPEIUT, eMTUXaH

5 AKaACMHUYCCKUX KPEAUTOB, DK3aMCH

5 academic credits, exam

IMpepexBusurrep /
IMpepexsusutsr / Prerequisite

OpTaHUKAJIbIK XHMHUS >KOHE OHOJIOTHS, >KaJIbl
JKOHE aHATTUTUKAJBIK XUMUsI, OMOJIOTHS TIOHIEPi

KypC OpPTaHHYEeCKOW XUMHUH U OHMOJIOTHH, TEO-
peTHYECKHEe OCHOBBI HEOPraHUYECKOM XHWMMHH,
KA4eCTBEHHBIM M KOJWYECTBEHHBIM aHAJIN3 U
OHMOJIOTHYECKNE TUCIIUTUINHEI

course of organic chemistry and biology, theo-
retical foundations of inorganic chemistry,
qualitative and quantitative analysis and biolog-
ical disciplines

IMoctpexBmsurTep /
IMocrpexsusutel / Postrequisite

6I/IOXI/IMI/IH, KOpH_IaFaH opTa XUMHUSCHI,
(usnonorys sxoHe 6acka OMOJOTHSIIBIK MTOHED.

BI/IOXI/IMI/IH, XUMHYCCKasA TCXHOJIOTHA, XHMMA
OKpYXaromei cpenbl, (U3NOJOTUS W JIPYTHe
JUCTIATUTAHBL.

Biochemistry, chemical technology, environ-
mental chemistry, physiology, and other disci-
plines.

OKy MakcaThl MCH MiHAETTEpi /
Vuebnas ueib 1 3aga4u /
Learning Goal and Objectives

OpraHuKaibIK KOCBUIBICTAp/IaH KYpBUIFaH
MaTepUaIAbIK QJEMHIH ailyaH Typiuliri MeH
KYpAeNIri  Typajabl  AypbiCc  TYCIHIKTEpAi
KaJIBINTaCThIPy, MarucCTPaHTTapbl OPTaHUKAaJbIK
XMMUSTHBIH 3aMaHayu MaceenepiMeH,
onicTepiMeH XKaHe OaFrbITTapbIMEH TaHBICTBIPY.

CcopmupoBarh NpaBUIbHBIE NTPEACTABICHUS O
MHOT000pa3un M CJI0XXHOCTH MaTepUalbHOTO
MHpa, BbICIINE (POPMBI KOTOPOTO HOCTPOCHBI U3
OpPraHUYECKUX COECJUHEHUH, MO3HAKOMUTH Ma-
THCTPAaHTOB C COBPEMEHHBIMH HpoOJIeMaMHu,
METOJIaMH ¥ HANpaBJICHUSIMH OPTraHHYECKOH

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

OKBITYZIBIH HOTHXKEC] /
PesynbraT 00yuenus / Learning
outcome

1 - Kazipri xuMusl cananapblHbIH (yHIaMEHTAIIbI
JKOHE Ka3ipri 3aMaHFbl MOCENICIICPIHIH TCOPHUSITBIK-
o/licHaMaJIBIK HeTi3/1epiH Oineai )koHe TyCiHe];

2 - TanmayneiH (U3MKA-XUMUSUIBIK OICTEpiMEH
omeparys  KacayAblH MOHI  MEH  epeKiie
epeKIIeNiKTepiH Oiyei )KoHe TYCiHe];

3 — ¢usmKa - XUMHSDIBIK JKOHE OHMOXMMUSIIBIK
KyHelaepaiH  SKOJOTHSUIBIK — TYPAKThUIBIFBIHBIH
e3eKTi Mocernenepi OoifpiHIA mikip Ourmipeni,
XUMUSJIBIK ~ MOHHMTOPHHITI  XY3€re  achlpy
IapTTapbIH KOHE (hu3MKa-XUMUSLIIBIK,
OMOXUMHUSITBIK KOPCETKIIITEPIi Oaranay
eJIeMIepid Oie/i;

4 - obecrieyrBaeT paboTy 000pya0BaHUS HUIUKO-
XMMHUYECKOTO U OHOXUMHUYECKOTO aHAJIH3a;

5 - HHHOBALIMSTBIK OMIIAY /bl KOPCETEe/Ii;

6 - HTHHOBALIMSUTBIK YAEPICTEp i Talaayra TaibiH,
7 - MHHOBAIMSJIBIK KBI3METTI jKoOaslay KoHe icKe

aceIlpy OaphICHIHOa KociOM e3apa  iC-KUMBLI
JaFJbUIAPBIH MEHTePreH;
8 - e3iHmik OimiM Oepy, HWHHOBaIUSJIBIK,

[IBIFAPMAIIBIIBIK  FHUIBIMU-KOJIIAaHOABl  KbI3MET
JIaF/IblIIapblH MEHIEPreH.

1 - 3HaeT W TIOHMMAaeT TEOPETHUKO-
METO/I0JIOTMYECKUE OCHOBBI (DYHIaMEHTaJIbHBIX
U COBPEMEHHBIX Mpo0JeM OTpaciell cCoBpeMEeH-
HOH XHMUH;

2 - 3HAaeT W MOHMMAET: CYIIHOCTh W OTIUYH-
TENbHBIE 0COOCHHOCTH ONEPUPOBaHUS (HUZHUKO-
XAUMHYCCKIMH METOJIaMH aHAIIN3a;

3 - BEIpa)kaeT CYXKICHHS 10 aKTyalbHBIM IIPO-
OrmeMaM SKOJIOTHYECKOW CTaOWIBHOCTH (HU3U-
KO-XMMHUYECKHX U  OMOXUMHYECKUX CHCTEM,
3HAaeT YCJIOBHUS OCYLIECTBIICHHS XHMHYECKOTO
MOHUTOpPHHIA U KPUTEPUU OIIEHUBaHUs (HU3H-
KO-XUMHUYECKUX, OHOXUMHUCCKHUX ITOKa3aTeIeH;
4 - obecnieunBaet paboTy 0b6opynoBaHus HU3N-
KO-XUMHYECKOTO U OMOXMMHYECKOTO aHaJIN3a;
5 - NIeMOHCTpUpPYEeT WHHOBAIIMOHHOE MBIIILIC-
HHUE,

6 - TOTOB aHANM3UPOBATh WHHOBAIIMOHHEIC
TIPOIIECCHI,

7 - BUameeT HABBIKAMH MPO(QECCHOHATHHOTO
B3aUMOJICHCTBUSA B XOJ€ MPOEKTHPOBAHUS U
peanu3ay HHHOBAI[MOHHOM IS TeIbHOCTH;

8 - Biajgeer HaBBIKAMU CaMO00pa30BaTENILHOM,
WHHOBAalIMOHHOM, TBOpPYECKOH HAay4YHO-
TIPUKJIAJTHOM JI€SITEIbHOCTH.

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
built;

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

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

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 in-
formation from various sources

ITonHIH KBICKAIIIA CHIIATTAMACKI
/ Kpatkoe omucanune
mucturinaet / Discipline
Summary

Taburu KOCBUIBICTAPIBIH JKEKEJICreH TONTaphIH
aHbIKTaY, KIKTemyi, (hU3UKATBIK-X IMISUTBIK
KacHeTTepl, COMKECTeHAIpY oAiCTepi, calajbIK
JKOHE CaHIBIK aHBIKTay. OCIMIIK IIHKi3aThIH
Tangay Ke3iHae OMOJIOTHSUIBIK OeICeH/i 3aTTapabl
3epTrey  omictepi. Kpickama — cHmarramachl,
KacHeTTepi, oCIMIIK QJIEMIHIE Tapalybl, ASPIUIIK
IIMKi3aTTaH OMOJOTHSUIBIK OeJICeHII KoCTanapIsl
Oemy Tocimaepi. TaOWFu KOCBUIBICTAPIBIH KEKe

TonTaphl OOWBIHINIA TEOPHSUIBIK OiliM, OHBIH
imiHxAe  oJIapABIH ~ aHBIKTaMachl,  JKIKTENyi,
(DMBHKATBIK-XIMHASITBIK KacueTTepi,

W3yuenne OTAENBHBIX TPYNI HPUPOAHBIX CO-
€WHEHWH, BKII0Yas WX ONpeJeNieHne, KIacCh-
(ukanuio, GU3MKO-XMMHUYECKHE CBOWMCTBA, Me-
TOJBI MICHTHU(UKAIIMM, KaYyeCTBEHHOIO M KO-
JIMUYECTBEHHOTO OIpejeNeHus. MeToasl uccie-
JIOBaHHsl OWOJIOTMUECKH AaKTHUBHBIX BEIIECTB
IpU aHalIM3€ PACTUTENBHOTO chIpbsi. Kparkas
XapaKTepUCTHKA, CBOICTBA, pacIpOCTpaHEHHE
B PACTHTEIBHOM MHpE, CIOCOOBI BBIACICHHS
OMONOTHYECKN AaKTHUBHBIX COCIAWHEHUI W3 Jie-
KapCTBEHHOTO ChIpbs. TeopeTHueckne 3HaHUA
10 OTAENBHBIM TPYNNaM NPHUPOIHBIX COCIHHE-

The study of individual groups of natural com-
pounds, including their determination, classifi-
cation, physico-chemical properties, methods of
identification, qualitative and quantitative de-
termination. Research methods for biologically
active substances in the analysis of plant materi-
als. Brief description, properties, distribution in
the plant world, methods for isolating biologi-
cally active compounds from medicinal raw
materials. Theoretical knowledge of individual
groups of natural compounds, including their
determination, classification, physicochemical
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COMKECTEHIPY OMICTEPi, CAMANIBIK YXKOHE CaHJBIK
aHBIKTAyJap J>KoHE T. 0. OCIMIIK MIMKi3aThIH
Tangay Ke3iHje OMOJIOTHSUIBIK OCICEH/II 3aTTapabl
3epTTey OMICTEPiH MEHTEpY.

HUH, BKJIIOYAs UX OIpeAeseHue, Kiaccupuka-
M0, (pU3NKO-XMMHYECKHE CBOWCTBA, METOJIBI
UeHTU(HUKAINY, Ka4eCTBEHHOIO WU KOJMYe-
CTBEHHOTO ompezneieHus u T. A. OBnaneHue
METOJlaMH HCCJICIOBAHUS OMOJIOTHYECKH aK-
THUBHBIX BEIIECTB IIPH AHAJIN3E PACTHTEIHHOTO
CBIPBS.

properties, methods of identification, qualitative
and quantitative determination, etc. Mastering
the methods of studying biologically active sub-
stances in the analysis of plant materials.

Kypactbipymibl /
Pa3pa6oruuxk / Developer

AoapikaaukoBa Kaqumam AxaToBHa, XUMUS
FBUTBIMZIAPEI KaHIUIATHI, TOLEHT, Ipodeccop

AoapikanaukoBa Kaaumam AxaTtoBHa, KaH-
UIAT XUMHYECKIX HAYK, TOLEHT, mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HammeHoBanue
mmcnumuiuasl / Name of the
discipline

3amanayu ¢puroxumus/

CoBpemMeHHast GUTOXHUMMUS/

Modern Phytochemistry

AxaJleMUKaJIBIK KPEIUT CaHHl,
6akputay Typi / KonudyectBo
AKaICMHUYCCKUX KPEAUTOB,
¢dopma xoutposst / Number of
academic loans, form of control

5 aKageMUSITBIK KPEIHT, eMTHXaH

5 AKaACMHYCCKUX KPEAUTOB, DK3aMCH

5 academic credits, exam

IMpepexBusurrep /
IMpepexsusuts / Prerequisite

OpraHyKaJIbIK XHUMHA KOHE 6I/IOJ'IOFI/I$[, JKaJIIIbI
KOHC aHAJIUMTHUKAJIBIK XUMHMI, Ouoorus HQH}Iepi

KypC OpPTaHHYEeCKOW XUMHUH U OHMOJIOTHH, TEO-
peTUYECKHEe OCHOBBI HEOPraHUYECKOW XHUMHH,
KAueCTBEHHBIM M KOJWYECTBEHHBLIM aHAIU3 U
OMOJIOTHYECKHUE JUCITHILIMHEI

course of organic chemistry and biology, theo-
retical foundations of inorganic chemistry,
qualitative and quantitative analysis and biolog-
ical disciplines

IMocrpexBusutTep /
IMocTpexBusuts / Postrequisite

OHOXUMHS, KOpIUIaFraH opTa XUMUSICHI,
(u3nonorus xoHe 6acka OHOIOTHSIIBIK ITOHACP.

broxumust, XuMu4eckast TEXHOJIOT UL, XUMHS
OKpYXKalolieH cpezpl, GU3HOJIOTHS U IpyTHe
JIICIUIIIHHBL.

Biochemistry, chemical technology, environ-
mental chemistry, physiology, and other disci-
plines.

OKy MakcaThl MCH MiHAETTEpi /
VuebOnas ueib 1 3aga4u /
Learning Goal and Objectives

OpraHuKaibIK KOCBUIBICTAp IaH KYpBUIFaH
MaTepHaIIBIK QJEMHIH ajyaH TypJulri MeH
KYpAeNIri  Typajabl  AypeIC  TYCIHIKTEpAi
KaJIBINITACTBIPY, MAaruCTPaHTTApIbl OPTraHUKaJbIK
XMMUSTHBIH 3aMaHayu MacelnesepiMeH,
ozicTepiMeH JKoHE OaFBITTaAPBIMEH TaHBICTHIPY.

CcopmupoBath NpaBUIbHBIE NTPEACTABICHUS O
MHOT000pa3uu M CJIO0XXHOCTH MAaTepHaJIbHOTO
MHpa, BbICIINE (POPMBI KOTOPOTO HOCTPOCHBI U3
OpPTaHUYECKHUX COCTUHEHHH, MO3HAKOMHUTH Ma-
THECTPAaHTOB C COBPEMEHHBIMH MpoOjIeMaMu,
METOZAaMH W HAaNpaBJICHISIMH OPTaHUYECKOI
XUMHH.

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

OKBITYIbIH HOTHXeEC /
Pesynprar o6yuenus / Learning
outcome

1 - xa3ipri xumus cananapbHBH (yHIaMEHTAIIbI
JKOHE Ka3ipri 3aMaHFbl MocelleIepiHiH TeOPHUsIIBIK-
oIiCHAMAIIBIK HeTi3IepiH Oie i xoHe TyCiHe i,

2 - TanmayneiH (U3MKa-XAMUSIIBIK OIICTEPIMCH
omepanys  JKacaylblH MOHI MEH  epeKIIe

1 - 3HaeT W TIOHWMAET TEOPETHKO-
METOJIOJIOTHYECKHE OCHOBHI (DyHIaMEHTaIbHBIX
1 COBPEMEHHBIX MPOOJIeM OTpaciieil coBpeMeH-
HOW XUMUU;

2 - 3HAaeT U MOHMMACT: CYIIHOCTh M OTIUYH-

1 - knows and understands the theoretical and
methodological foundations of the fundamental
and modern problems of the branches of modern
chemistry;

2 - knows and understands: the essence and dis-
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epeKIIeIiKTepiH Ol )KOHE TYCIHEe/I];

3 — ¢(usMKa - XUMHUSIIBIK JKOHC OUOXMMUSIIBIK
KYHCIEpH  SKOJOTHSUIBIK — TYPAKTHUIBIFBIHBIH
e3ekTi Mocenenepi OoifpiHma mikip Oimipeni,
XUMUSUTBIK ~ MOHHTOPHHITI  Ky3ere  achlpy
HIAPTTAPBIH KOHE (U3MKa-XUMUSLIIBIK,
OMOXUMMUSITBIK KOpPCETKIIITepIi Oaranmay
eeMIepiH Oinei;

4 - obGecrieunBaeT paboTy 00OpyIOBaHUS (HUIUKO-
XMMHUUYECKOTO U OMOXMMHYECKOTO aHATH3a;

5 - THHOBALMSIIBIK OMJIAYbI KOpCeTe/i;

6 - MTHHOBALIMSUIBIK YACPICTEeP i TalAayFa NaiibiH;
7 - MHHOBAIMSJIBIK KBI3METTI jKo0asiay »KoHE icKe

acelpy OaphIChIHIa KOCiOM e3apa  ic-KUMBLI
JaFJbUIAPBIH MEHIEPIeH -
8 - esiHmik Oimim Oepy, WHHOBAIMIBIK,

IIbIFapMallbUIbIK FBIJ'ILIMI/I-KOJII[&H63JILI KBI3BMECT
AarAblJIapbIH MEHI'CPI'CH.

TelbHbIE 0COOCHHOCTH ONEPUPOBaHUs (PU3HKO-
XMMHUUYECKHMHU METO/IaMH aHaJIN3a;

3 - BBIp@XKaeT CyXKIEHHsS MO aKTYaJIbHBIM IMpO-
OrmeMaM SKOJIOTHYECKOW cTabmibHOCTH (U3H-
KO-XUMHYECKHX M  OMOXMMHYECKHX CHCTEM,
3HAeT YCJOBHS OCYLIECTBICHUS XUMHYECKOTO
MOHHTOPUHIa M KPUTEPUH OLCHUBAHHS (PH3HU-
KO-XUMHYECKHX, OMOXUMHYECKHIX MOKa3aTeIeH;
4 - obecrieunBaeT paboTy 0bopynoBaHus Pr3H-
KO-XMMHUYECKOT0 U OMOXMMHUUYECKOTO aHAJIN3a;
5 - JZeMOHCTpHpYeT MHHOBAI[HOHHOE MBbIIILIE-
HUE;

6 - roToB aHaNM3UPOBATH WHHOBALMOHHBIC
HPOLECCHI;

7 - BuazeeT HABBIKAMH NPO(ECCHOHAIBLHOTO
B3aMMOJICHCTBHA B XOJ€ NPOCKTUPOBAaHHSA H
peanu3aniy HHHOBALMOHHOM AesATeIbHOCTH;

8 - BIajeeT HaBBIKAMH CaMO00pa30BaTENbHOIH,
WHHOBAaLIMOHHOM, TBOPYECKOH HAay4YHO-
NPUKJIAJHOH IS TeIbHOCTH.

tinctive features of operating with physicochem-
ical methods of analysis;

3 - expresses opinions on topical issues of envi-
ronmental stability of physicochemical and bio-
chemical systems, knows the conditions for the
implementation of chemical monitoring and the
criteria for evaluating physicochemical, bio-
chemical parameters;

4 - provides the operation of equipment for
physicochemical and biochemical analysis;

5 - has digital literacy; demonstrates innovative
thinking;

6 - is ready to analyze innovative processes;

7 - has the skills of professional interaction in
the design and implementation of innovative
activities;

8 - owns the skills of self-educational, innova-
tive, creative scientific and applied activities.

IMoHHIH KbICKAIA CHITATTAMACKI
/ Kpatkoe omucanune
mucrmmutuast / Discipline
Summary

OciMIikTepIig Kaitasiama MeTaboJIN3MIH
3eprTey. TaOWfu  KOCBUIBICTAp MEH  JKEeKe
KOCBUIBICTAD  KJIAChIH  ajy, Tasajay  IKOHE
COMKeCTeHAIPYAiH  Heri3ri  epexenepi  MeH

Tocuiepi. ©cep eTyll 3arTap/bl aHbIKTay YIIiH
TaOWFU  KOCBUIBICTAPAbI TaJAAy[IblH 3aMaHayd
omicrepi. buonorwsuielk  OelceHni  3aTTapAbIH
CaHIBIK KypaMbl OOWBIHIIA IMUKI3aTTHIH CAlaChlH
Oaranay. OcimaikTepIiH KaKTagama
MeTaboJIM3MIHIH 3aTTapbl. TaOuru KOCBUIBICTAp
MEH JKeKe KOCBUTBICTAp CHIHBINTAPBIH ally, Ta3alay
XKOHE COHKeCTeHIIpy epexeci MeH Tocijuepi.
Herizri Owonorwsutblk ~ OesiceHi  3aTTap.bIH
CaHIBIK KypaMbl OOMBIHINA IIWKI3aTTHIH CalachlH
Oaramay. JKyka KabaTThl, Kara3 »KoHE KOJOHKAJIbI
xpomatorpadus. YK, MWK xoHe  macc-
CITEKTPOCKOTIHS.

WzyueHne BelecTB BTOPUYHOTO MeTaboim3Ma
pactenuif. OCHOBHBIE TpaBWJIa U NPHEMOB U3-
BJICYUCHUS, OYUCTKHU U I/I)IeHTI/I(bI/IKaL[I/II/I KJIaCCOB
MPUPOJIHBIX COEAMHEHUN WM WHIWBHUIYaJIbHBIX
coenuHeHuil. COBpeMEHHbIE METOJbI aHaln3a
MPUPOJIHBIX COEIWHEHUM [JIl ONpeeeHus
HeﬁCTBy}OHIHX BCUICCTB. OHeHKa Ka4dyeCTBa ChbI-
PBsI IO KOJIMYECTBEHHOMY COJIEp:KaHHIO OHOJIO-
TMYECKH aKTUBHBIX BellecTB. BemiectBa BTO-
puuHOro Merabonmsma pacteHuil. [IpaBmina u
MPUEMBI U3BJICUCHUSI, OYUCTKH M HICHTU(DUKA-
WU KJIaCCOB MPUPOIHBIX COEAUHEHUN U UHAU-
BUAyalbHBIX coefuHeHmid. OleHKka KadecTBa
CBIPBSI IO KOJIMYECTBEHHOMY COJIEPKAHUIO OC-
HOBHBIX OHOJOTHYECKH aKTHBHBIX BCUICCTB.
TonkocmoiHass, OyMa)kHasi ¥ KOJIOHOYHAsI Xpo-
martorpadus. YO, MK u Macc- CIeKTpOCKOIHs.

The study of substances of secondary metabo-
lism of plants. Basic rules and techniques for the
extraction, purification and identification of
classes of natural compounds and individual
compounds. Modern methods of analysis of
natural compounds to determine the active sub-
stances. Assessment of the quality of raw mate-
rials by the quantitative content of biologically
active substances. Substances of secondary me-
tabolism of plants. Rules and techniques for the
extraction, purification and identification of
classes of natural compounds and individual
compounds. Assessment of the quality of raw
materials by the quantitative content of the main
biologically active substances. Thin layer, paper
and column chromatography. UV, IR and mass
spectroscopy.
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KypacTeipymn /
Paspa6oruuk / Developer

AoapikaankoBa Kaanvam AxaTtoBHa, XUMHUS
FBUTBIMJIAPBI KAHTUIATHI, TOLIEHT, Ipodeccop

AoapikannkoBa Kanuvam AxatoBHa, KaH-
JUNIAT XUMHYCCKUX HAYK, TOLEHT, mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon aTaysl / HaumeHoBanue
mucuumuinabl / Name of the
discipline

IKOJOTHAJIBIK OMOXUMHUS/

IKkoJ0ruYecKast OHOXuMusn/

Ecological Biochemistry

AXa/IeMHUKAJbIK KPEUT CaHbl,
6akputay TYpi / Kommgaecto
aKaJIeMHYCCKUX KPEUTOB,
¢dopma xoutposs / Number of
academic loans, form of control

5 aKageMUSUTBIK KPEIHUT, eMTUXaH

5 akaJieMHUYeCKUX KPeInuTOB, IK3aMEH

5 academic credits, exam

IMpepexsusurrep /
IMpepexsusuts / Prerequisite

Ka3ipri 3aMaHFbI
TEOPHSUIBIK ~ HETi3Aepi, KopIlaraH
($U3MKa-XUMHSUIBIK ~ TIpOLeCTepi,

XUMHUAHBIH TaHAAyJibl TapayJiaphbl,
XUMHUAHBIH 3aMaHayn MQC@J’IGJ’Iepi

OciiopraHUKaJbIK XAMUSHBIH
OpTaHbIH
OpTaHUKAJIbIK
XMMUSHBIH TaHAayJbl Tapayiapbl, aHATUTHKAIBIK
(hH3HUKATBIK

TEOpEeTHYECKHE OCHOBBI COBPEMEHHOU
HEOpraHUYeCKOl XUMHHU, (HU3UKO-XUMUYECKUE
MPOLIECCHl  OKPY’KAIOLEH Ccpenbl, H30paHHbIC
IJIaBbl  OPraHWYECKOM XWUMHHM, H30paHHbIC
I7IaBbl AHAJUTHYECCKOW XHMHH, COBPEMCHHBIC
poOIeMbl (PH3HYECKONH XUMUH

theoretical foundations of modern inorganic
chemistry, physical and chemical processes of
the environment, selected chapters of organic
chemistry, selected chapters of analytical chem-
istry, modern problems of physical chemistry

IMocrpexBusutTep /
IMocTpexBusuts / Postrequisite

MaruCTpaHTTbIH FbUIBIMU-3CPTTCY JKYMBIChI

HAYyYHO-HUCCJICA0OBATCIbCKAA pa60Ta
MarucTpaHTa

research work of a master's student

OKy MakcaTbl MeH MiHIeTTepi /
VYueOHas 1enb 1 3a1auu /
Learning Goal and Objectives

Tipi opraHu3MIep/iH 0ip-OipiMeH koHe KopliaraH
OpTaMEH ©3apa OPEKETTeCYIHIH OHOXHUMHUSIIBIK

MeXaHU3MAEPIH 3epTTey;

- Tipi ar3anmapjabl SKOJOTHSUIBIK JKariaiiapra
MeXaHu3MAepi

OertiMuey i OMOXUMMUSIIIBIK
TypaJIbl TYCiHIK KaJBIITACTHIPY;

- opraHmsMzepliH Oip-OipiMeH 3KOJIOTHSIIBIK-
OMOXMMUSUIBIK ©3apa 9peKeTTecyiHe KaThICaThIH
TYCIHIKTEpII

3aTTapJblH  KbI3METTepi
KaJIBIITaCTHIPY;

Typabl

- KCEHOOHMOTHKTEp/i OnoTpaHchopManusiay Mme-

XaHM3MIepi Typaisl OiiM ary;,

- OMOXUMISITBIK, - SKOJIOTHSUTBIK aKIIapaTThl OHILY
KOHE MHTEepHpeTanusiay OOHBIHIIA iCKEePIIiKKE He

6oy

N3Yy4YCHUEC 6I/IOXI/IMI/I‘ICCKI/IX MEXaHH3MOB B3aH-
MOJEHUCTBUSL JKUBBIX OPraHU3MOB IpPYr C Jpy-
TOM U C OKpYKarollen cpeiou;

-opMupoOBaHHUEe TIpeACTaBICHUH O OHOXMMHU-
YECKHX MEXaHM3MaX IPHUCHOCOOICHUS >KUBBIX
OPTaHU3MOB K 3KOJIOTHYECKHM YCIIOBHSIM;
-popMHUpOBaHHE NPEACTABICHUH O (QYHKIMAX
BEIIIECTB, YYAaCTBYIOIIUX B 3KOJIOT0- OMOXMMHU-
YEeCKOM B3aUMOJICHCTBUM OPraHM3MOB JIpYT C
Apyrom;

-IpHOOpeTeHrne 3HAHWKH O MeXaHW3Max Omo-
TpaHcpopMaIi KCEHOOMOTHKOB;
-pHOOpeTeHne YMEHHH Mo 00paboTKe W WH-
TeprHpeTanuu OHOXUMHUKO-IKOJIOTHUIECKOW WH-
hopmarm

study of the biochemical mechanisms of interac-
tion of living organisms with each other and
with the environment;

- formation of ideas about the biochemical
mechanisms of adaptation of living organisms to
environmental conditions;

- formation of ideas about the functions of sub-
stances involved in the ecological and biochem-
ical interaction of organisms with each other;

- acquisition of knowledge about the mecha-
nisms of biotransformation of xenobiotics;
-acquisition of skills for processing and interpre-
tation of biochimico-environmental information

OKBITYIbIH HOTHXeC /
PesynbraT 00yuenus / Learning
outcome

1 - SKONOTHAIBIK OWOXWUMUSHBIH HWHTETPATHUBTI
CHUINATBIH, HETI3ri TYCIHIKTEpI MEH MaceeNnepiH

Oiyeti )KOHE TYCIHEe;

1 - 3HAaeT W MOHMMAET WHTETPATHBHBIN Xapak-
TEpP, OCHOBHBIC MOHSTUSA U TPOOIEMBI 3KOIOTH-
YyeCKOil OMOXUMUH,

1 - knows and understands the integrative na-
ture, basic concepts and problems of environ-
mental biochemistry;
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2 — (U3MKO - XUMHSIBIK JKOHE OHMOXMMUSIIBIK
Tangay — OMICTEpPiH  DKOJOTHSUIBIK — OHMOXHMUS
MOCEINICNICpPIH ~ 3epTTeyre KOJJaHy  OOWBIHIIA
MYMKIHIIKTEpiH Oiyes1i )KoHe TYCiHe;

3 - OWOXMUMHSIBIK IKYHENepHaiH 3KOJIOTHSIBIK
TYPaKTBUIBIFBIHBIH ©3eKTi MOceIeNnepin
TaJKbUIayFa KaOiIeTTi;

4 - KoCINTIK KbI3METTE KOJAAHY MaKCaTBIHOA

OUOXMMUSITBIK-OKOJIOTHSUIBIK ~ aKMApaTThl  OHICY
JKOHE HHTEpIpETAUIAY JTaFIbLIaPBIH
MEHIEPIeH;

5 - DJKONOrMANLIK OHWOXHMMHS CaJdacChbIHIAFbI

TEOPHSUIBIK JKOHE 3KCIEPUMEHTAIIbl OKY JKOHE
FBUIBIMH  KBI3METTIH  HOTW)KEJCpiH  Taijiay,
KYHeney xKoHe KaJIbuIay KaoineTi;

2 - 3HAaeT W MOHUMAaeT BO3MOXXHOCTU (pu3mko-
XUMHYECKHX U OMOXMMHYECKHX METOJOB aHa-
JM3a B IUIAHE NPUMEHEHUs WX K HW3Y4YEHHIO
po0JIeM HKOIOTHIECKON OMOXHMUM

3 - crocobeH 00CyXIaTh akTyaJbHBIE IPoOIIe-
MBI 9KOJIOTHIECKON CTAOMIBHOCTH OMOXHMHUYE-
CKHUX CHCTEM,;

4 - BnameeT HaBBHIKAMH OOpabOTKM W WHTEp-
MpeTalu OMOXUMHKO-IKOJIOTHIecKoNH HHDOp-
MalMd C UEJbI0 TPUMEHEHUs B IpodeccHo-
HaJIbHOM ESTEIbHOCTH;

5 - cocobOeH aHANM3UPOBATh, CUCTEMATH3UPO-
BaTh U 00001IaTh PE3yNbTaThl TEOPETUIECKON U
OKCIIEPUMEHTAJILHON yueOHOW W HaydHO#l nes-
TENIBHOCTH B OOJACTH SKOJOTHYECKOH OHOXu-
MUH;

2 - knows and understands the possibilities of
physical-chemical and biochemical methods of
analysis in terms of applying them to the study
of environmental biochemistry problems;

3 - able to discuss current problems of ecologi-
cal stability of biochemical systems;

4 - has the skills to process and interpret bio-
chemico-ecological information for use in pro-
fessional activities;

5 - able to analyze, systematize and generalize
the results of theoretical and experimental edu-
cational and scientific activities in the field of
environmental biochemistry;

IoHHIH KbICKAIIA CHIIATTaMAacChl
/ Kpartkoe ormcanue
mucuumaael / Discipline
Summary

OciMIikTep MeH >KaHyapiapAblH TIipIIUTK €Ty
OPTaChIHBIH  JKarjainapelHa  OHOXMMHSUIBIK
OedliMaenyi. OKOIOTHSUIBIK MaHBI3ABI  3aTTap
MeTa00IM3MIHIH Kenoip OMOXUMMUSIIBIK
acIeKTijepi. Kcenobmorukrepmi
JIeTOKCHKalusuiay — MexaHmsmaepi. Kalitanama
METaboJIU3M JKOHE JKOFapbl MaMaHJaHIbIPbLUIFaH
OHOMOJIEeKYyIaaapabl eMIpIiH TYp:i
¢dopManapblHIa  KaliTalaMa — MeTaOOJIMKAJbIK
KOJZapna wibiFapy.  bipkatap — 9KOJOTHSUIBIK
Macenenepii TYCiHy JKoHe IypBIC TYCIHAIPY YIIiH
OMOXUMILUTBIK QJICTep MEH TOCULIEp.i KOJIaHy.
DKOJIOTHSAIBIK BHOXMMUSHBIH TOKCHKOJIOTHSIMEH,
OMOXMMUSITBIK (hapMaKoJIOTHsAMEH,
(UTOXMMUSIMEH KoHE T. 0. OaiIaHbICHI.

bruoxumuueckue ajmantanum pacTeHUH W JKHU-
BOTHBIX K YCIIOBHSIM HMX cpenbl obutanus. He-
KOTOpBIE OMOXMMHYECKHE acIlleKThl MeTado-
JM3Ma 5KOJIOTHYECKN BAXKHBIX BeIIecTB. Mexa-
HU3MBI JIETOKCHKAaIMK KCEHOOMOTHKOB. Bro-
PUUHBI METa0OIM3M U MPOAYIMPOBAHUE BHI-
COKOCIIEIIMAIN3UPOBAHHBIX OHOMONEKYT Y
pa3HBIX (GOPM JKU3HH HAa BTOPUYHBIX MeTabo-
JHYECKUX MyTax. Vcrmonp3oBaHHe OHOXMMHUYE-
CKHX METOAOB WM MOJAXOIOB I NOHUMAHUS H
MPaBUIBHON HWHTEpPHpEeTanyy pAga SKOJIOTHYIe-
ckux npobneM. CBsI3b 3KOJIOTHYECKOH OHOXH-
MHH C TOKCHKOJIOTHEH, Omoxumuueckoit dap-
MaKoJIoTHueH, puToXumMuei u ap.

Biochemical adaptations of plants and animals
to their living conditions. Some biochemical
aspects of the metabolism of environmentally
important substances. Xenobiotic detoxification
mechanisms. Secondary metabolism and the
production of highly specialized biomolecules in
various life forms on the secondary metabolic
pathways. The use of biochemical methods and
approaches for understanding and correctly in-
terpreting a number of environmental problems.
The relationship of environmental biochemistry
with toxicology, biochemical pharmacology,
phytochemistry, etc.

Kypacroipymn /
Pa3pa6oruuk / Developer

Tayp6aeBa I'yibaxkan YpMaHTaeBHA, XUMUS
FBUIBIMIAPBI KaHIUAThI, KaybIMIACTHIPbIIFaH
npodeccop

Ba:xeBa Hataaust BensimuHoBHa,
KaHAUJAT MeIarorHdecKiX HayK, aCCOLUUPO-
BaHHBIN mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

IIon araysl / HaumeHoBanue
aucuumaunbl / Name of the
discipline

BuoXuMUSIHBIH aKTYaJbIi MaceJiepi/

AKTyaJbHbIe MP00JIeMbl OHOXUMUM/

Actual Problems of Biochemistry
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AKaJIeMHUKAJIBIK KPSIUT CaHBI,

5 aKaJleMUSIIBIK, KpEeauT, EMTUXaH

5 aKaJeMHUUYEeCKHUX KpEAUTOB,

5 academic credits, exam

6akpitay Typi / Konmaecto 9K3aMeH 9K3aMeH

AKaJIEMUYECKUX KPEIIUTOB, exam

dopma xkoutposst / Number of

academic loans, form of control

Ipepexsusurrep / Kasipri 3aMaHfel OEHOPraHWKANBIK XHMHSHBIH | TEOPETHUCCKUEC OCHOBBI cospemenHoit | theoretical foundations of modern inorganic

IMpepexBusutel / Prerequisite

TCOPHSUIBIK ~ HETi3Oepi, KOpIIaFaH  OPTaHbIH
¢bu3uKa-XUMISUIBIK ~ TIpouecTepi, OpraHuKaIbIK
XUMUSIHBIH TaHIAyJbl Tapayiapbl, AHAIHTHKAIBIK
XUMUSIHBIH ~TaHAAYJBl Tapayiapbl, (QU3HKAIBIK
XMMUSIHBIH 3aMaHayH MaceJenepi

HEOPraHUYeCcKOil Xumuu, (HU3UKO-XUMUUECKUE
MPOLIECChl  OKpYIXKAIoUIe cpenbl, H30paHHbIC
[JIaBbl  OPraHUYECKOW XHMHH, H30paHHbBIC
[JIaBbl AHAUTUYECKONW XHMHH, COBPEMEHHBIC
poOIeMbl PU3HYCCKON XUMHUH

chemistry, physical and chemical processes of
the environment, selected chapters of organic
chemistry, selected chapters of analytical
chemistry, modern problems of physical chem-
istry

[MocTpexBuzurtep /
IMoctpexsusutel / Postrequisite

MaruCTpaHTTbIH FBUIBIMU-3EPTTCY JKYMBICHI

Hay4HO-HCCIIeI0BaTeNbCKast paboTa
MarucTpaHTa

research work of a master's student

OKy MakcaThl MEH MiHAETTepi /
VY4yeOHas 1ens 1 3a1a4u /
Learning Goal and Objectives

Tipi Ky#Helnep KOMIIOHCHTTEPIHIH XUMUSIIBIK
KYpaMblH JKOHE oJlapia OTeTiH XHMHUSUIBIK
peakuMsulapAblH ~ TaOWFATBIH ~ 3€pTTEy, OHBIH
1LIiHzIe MaTOJIOTUSLIIBIK, OpraHu3MACPIiH
TIPUIUTITIHAETT  TPOLECTEPAIH  MOJIEKYJIaJbIK
HETi31H KypaiThIH.

- oKanmel  MeTaboNHuTTep  JKOHE Kb
METabOJIMKAIIBIK JKOJIZAP HEri3iHAe ar3anapblH
TIPUIUIIK OpeKeTiHIH OHOXMMMSUIBIK —Heriznepi
Typajbl TYTaC TYCIHIK KaJbITacThIPY;

- UMMYHHUTET, KaHIIeporeHes, KapTaro
MOJIEKYJIAJIBIK ~ Herizmepi  Typaibl  Oimimai
KaJIBINTacThIPY;

- OMOXMMMSUIBIK ~ aKIapaTrThl ©HAEY  IKOHe
HHTEpIIPETALsIIay JKOHE OHBI KaciOn KpI3MeTTe
KoJIJaHy OOMBIHIIA ICKePITIKTI MEHTepy

U3YYCHHE XMMHYECKOTO COCTaBa KOMIIOHEHTOB
JKHMBBIX CHCTEM M IPHPOJABI IPOTECKAIOLIMX B
HHX XHMHYECKHX pEaKUHi, COCTaBISIOLINX
MOJICKYJISIPHYIO OCHOBY Ba)KHEHIIMX, B TOM
YHCJIE U TATOJIOTHYECKHUX, MPOLECCOB B JKH3-
HeJIesITeIbHOCTH OPTraHu3MOB.

- (opMHpOBaHHE LEIOCTHOTO IPEICTaBICHHS
0 OMOXMMHYECKHUX OCHOBaX JKH3HEIESTEeIbHO-
CTH OpPraHU3MOB Ha OCHOBE O0mMX MeTaboiu-
TOB M 00IMINX METabOIMYECKHUX MyTeH;
-opMupOBaHHEe 3HAHUI O MOJIEKYJSIPHBIX OC-
HOBaX MIMMYHUTETA, KaHIIEpOT'€He3a, CTAPEHHS;
-npuoOpeTeHne yMeHui 1o oopaboTke W WH-
TepHpeTaniy OMOXMMHUYECKOH MHpOPMAIUN |
NPUMEHEHHIO ee B Npo(deccHoHaNbHOM nes-
TENILHOCTH

study of the chemical composition of compo-
nents of living systems and the nature of chemi-
cal reactions occurring in them, which constitute
the molecular basis of the most important, in-
cluding pathological, processes in the life of
organisms.

- formation of a holistic view of the biochemical
bases of life activity of organisms based on
common metabolites and common metabolic
pathways;

- formation of knowledge about the molecular
basis of immunity, carcinogenesis, aging;

- acquisition of skills in processing and interpre-
tation of biochemical information and its appli-
cation in professional activities

OKBITYIbIH HOTHXeEC /
Pesynprar o6yuenus / Learning
outcome

1 - TipmimiK OpeKeTiHiH XWMHSIBIK MOHI, Tipi
TaOWFATTBIH OMOXMMUSUIBIK OipJIiri Typaisl Oitim
JKYHECiH MEHTepIeH;

2 - Dbuoxumus canacelHaarsl OutriMai  Oacka
XKapaTBUIBICTAaHy FBUIBIMAAPBEI MEH KOJIJaHOAIbI
cajjasjap  OOWBIHIIA TPaKTUKAJIBIK ecentepii

1 - Bmazeer cUCTEMOI 3HAHHI O XMMUYECKOM
CYIIHOCTH TIPOILIECCOB  KU3HEAESTEIbHOCTH,
OMOXMMHYECKOM €IWHCTBE KUBOU MPUPOIHI;

2 - yMeeT MHTCTPHPOBATH 3HAHMS B 00JIACTH
OMOXMUMHH CO 3HAHUSMHU JIPYTUX €CTECTBEHHBIX
HAyK ¥ TPUKIATHBIX O0JIACTEH NPH pPEHICHUU

1 - npuoOpereHne HaBBHIKOB OOpabOTKH U WH-
TeprpeTanuy OHOXMMHUYECKOH HH(OpMAIH U
ee MPUMEHEHHUS B MPOPECCHOHATLHON esaTeb-
HOCTH;

2 - is able to integrate knowledge in the field of
biochemistry with knowledge of other natural
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nrerrye OipikTipe anajipl;

3 - KocidM  KpI3MET ~ MakcarTapbl  YIIH
OuoXy#enepai 3epTTeyliH 3aMaHayd OIiCTEpiH
TaHJIal KoHEe KOJIJaHa ajlajibl;

4 - TipmiiK ypAicTepiH TYCIHIIpY JKOHE 3epTTey
YIIiH OHOXMMUSUIBIK aKMapaTThl eHIEy JKOHE
HHTEpIpeTalisIay JaFabUIapblH MCHICPreH;

5 - Buoxummus canacklHIAFbl TCOPHUSIBIK JKOHE
9KCTICPUMEHTAJIB] OKY JKOHE FBUIBIMH KBI3METTIiH
HOTYDKCJICPIH TallJaiIpl, JKYHEICHIIpEl >KOHE
KOPBITAIbl;

NPaKTHYECKUX 337124,
3 - yMeer moadupaTh M UCIIOJIB30BATH COBpE-
MEHHBIC METO/BI HCCIIEIOBAHUSI OMOCHUCTEM JIJIS
1erneit npohecCHoHaTbHON 1eATeTFHOCTH;

4 - BnameeT HaBBIKAMH 00pabOTKM W WHTEp-
mperanuyd OMOXMMHYECKOH HH(GOpMAIMU st
M3y4CHUS ¥ OOBSICHEHHS ITPOIIECCOB XKHU3HE e -
TENBHOCTH;

5 - aHanm3mpyer, cucTeMaTH3UpyeT U 00001mIa-
eT pe3yJIbTaThl TEOPETUUECKON U IKCIIEpUMEH-
TaJIbHOM y4eOHOI M Hay4HOW NesTeNIbHOCTU B
001acTH GHOXUMUH,

Sciences and applied areas in solving practical
problems;

3 - is able to select and use modern methods of
research of Biosystems for the purposes of pro-
fessional activity;

4 - has the skills to process and interpret bio-
chemical information for the study and explana-
tion of life processes;

5 - analyzes, systematizes and summarizes the
results of theoretical and experimental educa-
tional and scientific activities in the field of bio-
chemistry;

HSHHiH KbICKallla cullaTraMachl
/ Kpatkoe omucanue
mucrmmurast / Discipline
Summary

Buonorusasix Oencenni KOCBUTBICTaP IbIH
METabOoJIU3MI. Buramunapaisix KapbIM-
KaTbIHACTAPBIH OHOXHUMHUSIIIBIK, HETi31epi.

TamakTaHy OMOXMMUSCBIHBIH ©3€KTI Maceneiepi.
BHOXVMMUSHBIH METUITTHAITBIK-OHOIOT HSTBIK
acriektizepi. KaHmeporeHesmiH XoHE KIIETKAaBIK
KOMMYHUKAIUSHBIH ~ MOJICKYJIANbIK  HEri3zepi.
VIMMYHUTETTIH MOJIEKYIIANBIK HETi3Aepi.

MeTtabonu3M OHOJIOTHYECKH AKTUBHBIX COEIHU-
HEHUH. buoxuMuueckre OCHOBBI MEKBUTAMUH-
HBIX B3aUMOOTHOIICHHUN. AKTyalbHbIC IPO-
OileMbl  OMOXMMHH  IIUTAHHUS. Mennxko-
OmoyIornYecKre acreKTsl OMOXUMHUH. MOJeKy-
JSIPHBIC MEXaHU3MBI CTapeHus. MOJIeKyIsIpHbIe
OCHOBBI KaHIIEPOTEHE3a W KIIETOYHOH KOMMY-
HUKAIMA. MOJIEKYIIIpHbIE OCHOBBI MIMMYHHTE-
Ta.

The metabolism of biologically active com-
pounds. Biochemical basis of intervitamin rela-
tions. Actual problems of nutritional biochemis-
try. Biomedical aspects of biochemistry. Molec-
ular mechanisms of aging. Molecular basis of
carcinogenesis and cell communication. The
molecular basis of immunity.

Kypactbipymibi /
Paspa6oruuk / Developer

TaypOaeBa I'yibaxan YpMaHTaeBHA, XUMUS
FBUIBIMIAPbl KaHAUAAThI, KaYbIMJAACTBIPBLIIFaH
podeccop

BaxxeBa Hatanus BenssmuHoBHA,
KaHIgaT neaarortdeCKmux Hayk, acCCouumupo-
BaHHbIN mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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