CrrertnanbHOCTh / Speciality:

6-05-0531-01Xumus / 6-05-0531-01Chemistry
YueOnas aucuuininHa, Moayib / Academic discipline, module:
Mertoapl pacuera pusnko-xuMudeckux cBorcTB BemecTs/ Calculating methods of the physico-chemical properties of substances

Kparkoe conepxanue
y4eOHOUN TUCIUTIINHBI,
monyist / Brief summary

Kypc mocBsillieH M3y4eHHIO TEOPETUYECKUX OCHOB
METO/IOB pacyeTa TePMOJAMHAMUYECKUX U (PU3UKO-
XUMHAYECKUX CBOWCTB BEIIECTB HAa OCHOBAHUH
MOJIEKYJISIDHBIX M CHEKTPAJIBHBIX JAaHHBIX OTHUX
COEAMHEHNH, TPOBEACHUIO MMPAKTUYECKUX PACUETOB
TEPMOAUHAMMUYECKUX U (PU3UKO-XUMUYECKUX
CBOMCTB  BEILIECTB HCXOUd M3  pe3yJbTaTOB
(yHIaMEHTAJIbHBIX HUCCIIEOBAaHUM 3aBUCHUMOCTH
CBONCTB BEILECTB OT UX CTPOCHUS.

The course is devoted to the study of the
theoretical methods  for  calculating  the
thermodynamic and physicochemical properties of
substances based on the molecular and spectral
data of these compounds, carrying out practical
calculations of the thermodynamic  and
physicochemical properties of substances based on
the results of fundamental studies of the
dependence of the properties of substances on their
structure.

dopmupyeMbIe
komnerennuu / The formed
Competences

CK-12. [IlpumeHsATp XuUMHUYECKHE U  (DU3UKO-
XUMUYECKME METOJbl aHaiu3a Mg peleHus
MIPOU3BOCTBEHHBIX U SKCHEPTHHIX 3a7a4 B 00J1aCTH
UIEHTU(UKAIIMM W ONpPENENIeHUs  OCHOBHBIX
KOMIIOHEHTOB B OOBEKTax MPUPOJHOTO U
CUHTETUYECKOTO MPOUCXOKICHUS.

CK-15. IlpuMeHSTh  JKCIEpPUMEHTAIbHBIE U
pacueTHble MeTOAbl (PU3MUECKOW XUMHUH TIpU
OLICHKE  TEPMOJMHAMHMYECKMX [apaMeTpoB U
KMHETUYECKUX  3aKOHOMEPHOCTEH  XMMHUYECKHX
peakiui

SC-12. Apply chemical and physicochemical
methods of analysis to solve production and expert
problems in the field of identification and
determination of the main components in natural
and synthetic objects.

SC-15. Apply experimental and computational
methods of physical chemistry in estimated
thermodynamic parameters and kinetic patterns of
chemical reactions

Pe3ynbrathl 00ydeHus

3HATb.

know:




(3HaTh, yMETh, BIIAJIETH) /
Learning outcomes (know,
can, be able)

— OCHOBHBIE TEOPETUYECKHE MOJOKEHHS PaCUCTHBIX
METOJIOB, Oa3upyromuxcs Ha (yHIaMEHTAIbHBIX
(U3NIECKUX TEOPUSIX;

- TEOPETUYECKHE OCHOBBI CPAaBHUTEIHHBIX METOJIOB
pacyeToB  TEPMOJWHAMHYECKUX U  (DU3HKO-
XMUMUYECKHX CBOWCTB BEIECTB;

— aJyINTUBHBIE ~ METOJBI  pacuera  (hU3HKO-
XUMUYECKHX  CBOMCTB,  0asupylomuxcs  Ha
KJIACCUYECKON TEOPUH CTPOEHUS MOJIEKYJI;

— METOAbl MPAKTUYECKUX pPacueToB (U3NYECKUX,
(U3UKO-XMMUYECKUX W TEPMOJMHAMHYECKUX
CBOMCTB;

yMeTb:

— Ha OCHOBAHMHU aHAJIN3a JUTEPATYPHBIX JAHHBIX U
MpeIBapUTEIbHBIX pacdeToB (KBaHTOBO-
XAMHYECKAE  pacueThl,  pacueThl  METOAOM
MOJICKYJISIPHOM MEXaHWKH) TOJIy4aTh HCXOTHBIC
MOJICKYJISIDHBIE M CIEKTPAJbHBIE  JIaHHBIE,
HE0OXO0IUMbIE VISt oTpeeseHUs
TEPMOJAMHAMMUYECKUX CBOMCTB BEIIECTB METOIOM
CTaTUCTHYECKOW TEPMOINHAMHUKH;

— pacCUMTHIBaTh  CTATHUCTUYECKHE  CYMMBI U
TepMOAMHAMMYECKHE (YHKIUMU COCAUHEHUH B
COCTOSTHMM HJI€aJIbHOIO ra3a B IIMPOKOM HHTEpBaJe
TEeMIEpaTyp METOJIOM CTaTUCTUYECKOU
TEPMOANHAMHUKH;

— WCTIOIh30BaTh CPABHUTENIBHBIE PACUETHBIE CXEMBI;
— BBIJICISITh WHKPEMEHTHI 3aMEHBI B OPTaHUYECKUX
COCTMHEHHSIX OPTAaHMYECKOTO CTPOCHHS,

— BBITIOJIHATh ~ TIPAKTHYECKHE pPAacyeThl CBOWCTB
BEIIECTB C UCIOJIb30BAHUEM aJIUTUBHBIX METOJIOB.
BJIAJI€Th:

— basic theoretical principles of calculation
methods based on fundamental physical theories;

- theoretical foundations of comparative methods
for calculating thermodynamic and
physicochemical properties of substances;

— additive methods for calculating
physicochemical properties based on the classical
theory of molecular structure;

— methods of practical calculations of physical,
physicochemical and thermodynamic properties;

Can:

— to obtaine the initial molecular and spectral data
necessary to determine the thermodynamic
properties of substances by the method of
statistical thermodynamics based on the analysis
of literature data and preliminary calculations
(quantum chemical calculations, calculations by
the method of molecular mechanics;

— to calculate statistical sums and thermodynamic
functions of compounds in the ideal gas state over
a wide temperature range using statistical
thermodynamics;

— use comparative calculation schemes;

— to find replacement increments in organic
compounds of organic structure;

— perform practical calculations of the properties
of substances using additive methods.

be able:

— to make schemes for calculating thermodynamic
and physico-chemical properties of substances;

— to evaluate the accuracy of the obtained physico-




— METOJIOJIOTUEN COCTaBJICHUS
TEPMOJIMHAMUYECKUX u
CBOICTB BEIIIECTB;

CXEMBbl pacuera
(bU3UKO-XUMHYECKUX

chemical properties.

— croco0aMu  OIEHKW  TOYHOCTH  TOJYyYEHHBIX
YUCICHHBIX  3HAYCHUH  BEJIMYWH ¢buznKo-
XUMHYECKUX CBOWCTB.
CemecTtp uzydyeHust yueOHo#l | 6 cemectp 6 Semester

JTUCHUTUTMHBI, MOYJIS /
Semester of study

[MpepexBu3nThl/
Prerequisites

Kypc «Pusnueckas Xxumus»

The course "Physical Chemistry"

TpymoeMKoCTh B 3a4eTHBIX | 3 3.e. 3 credit units

eauHuIax (kpeaurax) /

Creditunits

KonmuecTBo ayauTOpHBIX 50 ayTUTOPHBIX qaca, ynpasiseMas | Academic hour of students' classwork - 50,

YaCOB U 4aCOB
CaMOCTOSITEIIbHON paOOThI /
Academic hour of students'
classwork,

hours of self-directed
learning

caMocTosiTelIbHas paboTta — 4 yaca.

hours of self-directed learning — 4.

TpebGoBanus u Gopmbl
TEKYILIEW U IPOMEKYTOUHOU
attectanuu / Requirements
and forms of current and
interim certification

dopmMa arTecTalum - 3a4€T
[IpomexyTouHas arrecTanus — 2 CaMOCTOSITEIbHBIE
pabOTHI MO PEIICHUIO 3a71a4

Forms of certification — test;
interim certification — 2 individual work.




