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YueOHas aucnuiinHa, Moayib / Academic discipline, module: MeToasl KOMITBIOTEPHOTO MOJICITUPOBAHUS B XHMHYECKOM 00pa30oBa-
uun / Computer modeling methods in chemical education

Kpatkoe comeprxanue yaeOHOUW THCIIN-
HbL, Moy / Brief summary

VYyebnas mporpamma 1Mo y4eOHO#M mduc-

mumumHe  «MeToapl  KOMITBIOTEPHOTO
MOJEJIMPOBAHUS B XUMUYECKOM 00pa3o-
BaHUW» pa3paboTaHa B COOTBETCTBHH C
y4€OHBIM MJIAaHOM 10 CHENUATbHOCTH 6-
05-0531-04

MeJaroruyeckas JIesiTeIbHOCTh). Jlmc-

Xumust (Hay4yHO-

numimHa  «MeToapl  KOMITBIOTEPHOTO
MOJICJIMPOBAHUSI B XMMUYECKOM 00pa3o-
BAHUMW» IIPEACTABISACTCS BBEICHUEM B
COBpPEMEHHbIE LU(POBbIE METOABI Tpe-
[IOJIaBaHMsl, BKJIIOYAIOIUE MCIOJIb30Ba-
HUS HOBEMIIMX MPOTPAMMHBIX PELIEHUN
IUIsL MOJIEKYJISIPHOTO MOJEIIMPOBAHUS C
LEBI0 BU3YAJIM3UPOBAHUS U TPEICTaB-
JeHus XxumMuuecko uHpopmaruu. Juc-
LUIJIMHA ONHMPAETCS HA 3HAHUE CTYJICH-
TaMUd OCHOB OOIIEH, HEOPTraHUYECKOU U
OpraHUYecKoil XMMUU B o0beMe, Mpey-
CMOTPEHHOM IPOrpaMMOil BBICHIETO 00-

pa30BaHUA

The curriculum for the course "Methods of
Computer Modeling in Chemical Education™
is developed in accordance with the curricu-
lum for the specialty 6-05-0531-04 Chemis-
try (scientific and pedagogical activity). The
course "Methods of Computer Modeling in
Chemical Education” is an introduction to
modern digital teaching methods, including
the use of the latest software solutions for
molecular modeling for the purpose of visu-
alizing and presenting chemical information.
The course is based on students' knowledge
of the fundamentals of general, inorganic,
and organic chemistry to the extent provided
by the higher education program..

®opmupyembie kommereHiyn / The
formed competences

OcBoeHne Yy4eOHOW JUCIUIUIMHBI
«MeTtoapl KOMIMBIOTEPHOTO MOIEITHPO-
BaHWS B XHMHYECKOM OOpa30BaHUN)

Mastering the course "Methods of Com-
puter Modeling in Chemical Education"
should ensure the development of the fol-




dbopmupoBanue
ClIeAyIolIel YHUBEpCaJIbHbIE KOMIIETEH-
ITUH:

JIOJDKHO  00€eCIIeUYnTh

VYK-2 — Pemats cTangapTHbIC 3a/1a-
91 MpoeCCUOHATBHOMN NEeATeTLHOCTH Ha
OCHOBE TpPUMEHEHUs WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA.

lowing universal competencies:

UC-2 — Solve standard professional
tasks using information and communication
technologies.

Pe3ynbpraTel 00yueHus (3HaTh, yMETh, Bia-
netb) / Learning outcomes (know, can, be
able)

B pesynbrare uszydeHuss ydeOHOU
JUACIUILUIAHBI CTYJICHT JOJDKEH

3HATH:

— OCHOBHBIE TOHSTHS, MPUHLUINBI U
TEOPETUYECKUE OCHOBBI MOJIEKYIISIPHO-
r0 MOAEIUPOBAHUS B XUMUU,

— KJacCU(pUKALHI0 U OCOOEHHOCTH
IIPUMEHECHUSI OCHOBHBIX METOIOB MO-
JICKYJISIPHOTO MOJIEIUPOBaHUs (MoOJie-
KYJISIDHOM MEXaHUKH, KBAaHTOBOU XH-
MUH, MOJIEKYJIIPHON JTUHAMUKH);

— BO3MOYKHOCTU M OTPAaHUYEHUS CO-
BPEMEHHBIX IMPOTPAMMHBIX ITAKETOB
JUI. KOMIIBFOTEPHOTO MOJEJIUPOBAHUS
XUMHYECKUX CUCTEM;

— MOAXOAbl K BU3YyaJIM3allMd U aHa-
U3y  TPEXMEPHBIX  MOJICKYJISIPHBIX
CTPYKTYD,

— METOAbl MHTEPIPETALNU PE3YIib-
TaTOB BBIYUCIUTEIBHBIX IKCIEPUMEH-
TOB (F€OMETPUSI MOJIEKYJI, SHEpreTuye-
CKHME ITapaMEeTphl, JJIEKTPOHHBIE CBOM-
CTBa, PEAKIIMOHHBIE MMYTH);

— mpaBwia 0€30MacHON W ATUYHOUN

Upon completion of this course, students
should understand:

- the basic concepts, principles, and theo-
retical foundations of molecular modeling in
chemistry;

- the classification and application fea-
tures of the main methods of molecular
modeling (molecular mechanics, quantum
chemistry, molecular dynamics);

- the capabilities and limitations of mod-
ern software packages for computer model-
ing of chemical systems;

- approaches to visualizing and analyzing
three-dimensional molecular structures;

- methods for interpreting the results of
computational experiments (molecular ge-
ometry, energy parameters, electronic prop-
erties, reaction pathways);

— rules for safe and ethical work with soft-
ware and digital data in educational and re-
search activities.

Be able to:

— select an appropriate molecular modeling
method depending on the chemical problem




paboThl C MpOrpaMMHBIM 00€CTICUeHU-
eM U 1U(POBLIMH JTaHHBIMUA B 00pa3o0-
BaTEJILHON U MCCICI0BATEIbCKOMN Jes-
TEIHLHOCTH.

yMeTh:

— BBIOMpaTh aJIeKBaTHBIA METOJI MO-
JIEKYJISIPHOTO MOJEIUPOBAHUS B 3aBH-
CHUMOCTH OT IIOCTaBJICHHON XHMHYE-
CKOM 3a/1auu;

— CTPOUTH U ONTUMHU3UPOBATH MOJIC-
KYJSpHBIE CTPYKTYpPhl C HCIOJIb30Ba-
HUEM  CHEHUAIM3UPOBAHHOTO  MpPO-
IPaMMHOTI'0 0OECIIeUeHUs;

— TPOBOJAUTH pacueTbl (HU3UKO-
XUMUYECKUX U CTPYKTYPHBIX XapakTe-
PUCTUK OpPraHUYECKHX M HeOopraHuye-
CKHUX COCJIMHCHUIA;

— BU3YaJIU3UpPOBaTh U HUHTEPIPETH-
poBaTh pe3yJIbTaThl MOJCIUPOBAHUS
I8 OOBSICHEHHUS CBOWMCTB BEIIECTB H
MEXaHU3MOB PEaKIUi;

— WHTErpUpPOBATH JAHHBIE MOJIEKY-
JSIPHOTO MOJICTTMPOBAHUS B YICOHBIC U
HCCIICIOBATENIbCKUE TMPOEKTHI IO XH-
MHU.

BJIA/IETh:

— HaBbIKaMU pPabOTBI C COBPEMEH-
HBIMM TNPOTrPaMMHBIMU  CPEJICTBAMHU
MOJIEKYJISIPHOTO MOJIETTUPOBAHUS
(mampumep,  Avogadro,  Gaussian,
Chem3D, VMD u np.);

— METOJaMH TIOJITOTOBKH, oopmiie-

at hand;

— construct and optimize molecular struc-

tures using specialized software;

— calculate the physicochemical and struc-

tural characteristics of organic and inorganic

compounds;

— visualize and interpret modeling results to

explain the properties of substances and re-

action mechanisms;

— integrate molecular modeling data into
educational and research projects in
chemistry.

Possess:

— skills in working with modern molecu-
lar modeling software (e.g., Avogadro,
Gaussian, Chem3D, VMD, etc.);

— methods for preparing, presenting, and
formatting the results of computer exper-
iments;

— techniques for critically analyzing and
comparing theoretical data with experi-
mental results;

— basic digital literacy competencies in
the context of using computational meth-
ods in chemistry education.




HUS W TPEACTABICHUS PE3yIbTaTOB
KOMITBIOTEPHBIX SKCIIEPUMEHTOB;

— TpUeMaMu KPUTUYECKOTO aHan3a
U COTIOCTABJICHHS TEOPETUUYCCKUX JaH-
HBIX C JKCIICPUMCHTAJIBHBIMU PE3Yilb-
TaTaMu;

— 0a30BBIMU KOMIETEHIIUAMHU UG-
POBOIl TPaMOTHOCTH B KOHTEKCTE HC-
MOJIL30BAHMUS BBIUMCIHUTEIIBHBIX METO-
JIOB B XUMHYECKOM 00pa30BaHUH.

CemecTp u3ydyeHus y4yeOHOU AUCITUTIIUHBI,
moyiist / Semester of study

4

4

[MpepexBusutsl / Prerequisites

OO0miasi, HeopraHuyeckass W OpraHuye-
CKasl XUMUS

General and inorganic chemistry

Tpyn0eMKOCTh B 3aUETHBIX €IMHUIIAX 3 3
(xpenurax) / Credit units
KonndecTBo ayuTOPHBIX YacoB U yacoB | 34/56 34/56

CaMOCTOSTENIbHOM paboThl / Academic
hour of students' class work,
hours of self-directed learning

TpebGoBanus u Gpopmbl TEKyLIEH U IpOMe-
KyTouHoU arrectanuu / Requirements and
forms of current and interim certification

3auéT (ycTHas popma)

End-of-term test (oral form)




