CrrertnanbaocTs / Speciality: 7-07-0531-01 dynnamentansaas xumus/ 7-07-0531-01 Fundamental Chemistry
YueOHas aucuuiinHa, Moayib / Academic discipline, module: Cratuctuueckas repmoaunamuka / Statistical Thermodynamics

Kparkoe comep:kanue yaeOHOiM
JUCIMILIAHBI, MoxyJis / Brief summary

Heap y4eOHOM JUCUMILIMHBI
3aKiaodaeTcss B (OPMUPOBAHUU Y
CIICIUAJIUCTOB - XUMHUKOB TIIyOOKOTO
MMOHUMAaHUS 3aBUCUMOCTH MEXITY

CTPOCHUEM MOJIEKYJI M CBOHCTBaAMHU
BeriecTB. OIHUM W3 BaKHEUIIINX ITAIIOB
pelieHus  3TOM  3ajauu  SBIAETCS
U3y4eHUe CTaTUCTHYECKON
TEPMOJMHAMHUKH, KOTOpas OIpeaeiseT
MPUHIIUTIBI OTICAHUS CBOMCTB
MaKpOCKOIMYECKUX CHUCTEM Ha OCHOBE
3HAHUS CBOMCTB MHKPOYACTHII, U3
KOTOPBIX COCTOSIT CUCTEMBI.

3agaum yueOHOM QM CIUIIIUHBI:

1) Jlate npeacTasienue 00 00X
MIPUHITUIIAX CTAaTUCTUYECKOIO ONMUCAHUS
Ha OCHOBE MHUKPOKAHOHHYECKOTO U
KaHOHWYeCcKoro ancamoO:st ['mo0ca.

2) [TpumenuTsb oO01mit
CTATUCTUYECKUHN MOAX0]] K KOHKPETHBIM
CHCTEMaM PaBHOBECHOU CTATUCTUYECKON
TEPMOJIUHAMUKH.

3) BeIipaboTaTh HaBBIKH PEIICHHUS
3a/1a4 TePMOJUHAMUKHU

The aim of the academic discipline is to
develop in specialists - chemists a deep
understanding of the relationship between the
structure of molecules and the properties of
substances. One of the most important stages
in solving this problem is the study of
statistical thermodynamics, which
determines the principles of describing the
properties of macroscopic systems based on
knowledge of the properties of the
microparticles that make up the systems.
Objectives of the academic discipline are:

1) To give an idea of the general principles of

statistical ~ description based on the
microcanonical and canonical Gibbs
ensemble.

2) To apply the general statistical approach to
specific systems of equilibrium statistical
thermodynamics.

3) To develop skills in
thermodynamic problems.

solving

dopmupyembie komnereHmuu / The
formed competences

-Ucnonp30BaTh MOJIOXKEHUS U MCTOJbI

TEOPUH WHTETrpajJbHO-
mudepeHnnanbHbIX  ypaBHEHUW B
pEIICHUH TIPUKJIATHBIX "

-Use the principles and methods of the theory
of integral-differential equations in solving
applied and fundamental problems of
physics;




dbyHIaMeHTaNbHBIX 3a7a4 (U3NYECKOM
XUMWH;

- NPUMEHATH OCHOBHBIE TIOHATUSA U
npeacTaBiIeHus (PU3NUecKor XUMUU;

- UCIIOIb30BaTh B Hay4HO-
UCCIIEI0BATEIBCKON NEeATEIHOCTU
3HaHUSA (PyHAAMEHTAJIbHBIX pa3/EeJIoB
¢uznyeckol XMMHMM JJS aHajau3a u
IIPOTHO3UPOBAHUS IPOLIECCOB.

- apply basic concepts and ideas of physical
chemistry;
-use in research activities knowledge of
fundamental sections of physical chemistry
for the analysis and pronunciation of
processes.

Pesynbrarel oOydenust (3HaTh, YMETb,
BiazeTh) / Learning outcomes (know, can,
be able)

3HATD:

—BHUJBl CTAaTUCTHYCCKUX  aHcaMOJIIeH,
OCHOBHbIE COOTHOIIICHHUS MEXKTY
BEPOATHOCTSIMU;

— OCHOBBI DBOJIIOIIMM MAKPOCKOMTMYECKUX
CHCTEM;

— MPUHIUIIBI CTATUCTUYECKOTO OMUCAHUS
MaKpPOCKOIIUYECKHUX CUCTEM;

— MOHATHE CTATUCTUYECKOW CYMMBI U €€

CBSI3b C TEPMOIUHAMUYECKIUMHU
GYHKIHSIMU;
— AKCIIEPUMEHTATILHBIC METO/TBI

WCCIICTIOBAHUS SHEPIETUYECKUX YPOBHEMN
MOJIEKYJI U OIPEIEIICHUS] MOJIEKYJIIPHBIX

MOCTOSIHHBIX I CTaTUCTHUYCCKUX
pacueToB;

— YPaBHEHUSI COCTOSIHUS PEAJIbHBIX I'a30B;
— OCHOBBI CTaTUCTUYECKOM
TEPMOJAUHAMUKN  KOHJIECHCUPOBAHHOTO
COCTOSIHUS,

YMeTh:

— PaCCUUTHIBATH CTATUCTUYECKUE CYMMBI
U TEPMOJMHAMUYECKHE (QYHKIIUU IS

know:

— types of statistical ensembles,
relationships between probabilities;
— fundamentals of the evolution of
macroscopic systems;

— principles of statistical description of
macroscopic systems;

— the concept of a statistical sum and its
relationship with thermodynamic functions;
— experimental methods for studying the
energy levels of molecules and determining
molecular ~ constants  for  statistical
calculations;

— equations of state of real gases;

— fundamentals of statistical thermodynamics
of condensed matter;

can:

—  calculate  statistical sums  and
thermodynamic functions for model objects:
ideal gases, rigid rotator, harmonic oscillator;
— evaluate the applicability of classical
approximations in calculating  the

basic




MOJEIBHBIX  OOBEKTOB:  HJICATBbHBIX
ra3os, KECTKOTO poraropa,
rapMOHUYECKOT0 OCHUIIISATOPA;

— OLICHUBATh MIPUMEHUMOCTb
KJIACCUYECKUX  MPUOMIKEHUH  TpH
pacyeTe TEpPMOJIMHAMHYECKUX CBOMCTB
peajbHBIX Ta30B W  BEIIECTB B
KOHJICHCUPOBAHHOM COCTOSIHUM;
BJIA/I€Th:

— TEOPETUYECKUM arrapaTrom
CTaTUCTUYECKON TEPMOJINHAMUKHY;
— METOIMKOU pacuera

TEPMOJIMHAMUYECKUX CBOWCTB BELIECCTB
M0 MOJIEKYJSIPHBIM W CIIEKTPaJIbHBIM
JTAaHHEBIM.

thermodynamic properties of real gases and
substances in a condensed state;

be able to:

— the theoretical apparatus of statistical
thermodynamics;

— the methodology for calculating the
thermodynamic properties of substances
based on molecular and spectral data.

CemecTp u3ydyeHus yu4eOHOU AUCITUTIIIUHBI,

moyas / Semester of study

6

6

ITpepexBusutsl / Prerequisites

®duszrka, GpuznyecKasi XUMHUs

Physics, physical chemistry

Tpy0eMKOCTh B 3a4E€THBIX €UHHUIIAX 3 3
(xpenurax) / Credit units
KosmdecTBo aynuTOpHBIX YacoB 1 yacoB | 46/56 46/56

CaMOoCTOATENIbHOM paboTel / Academic
hour of students' class work,
hours of self-directed learning

TpeOGoBanus u popmbl TEKyIEH U
POMEXKYTOYHOU aTTecTaruu /
Requirements and forms of current and
interim certification

Ok3aMeH (yCTHBIN)

Exam (oral form)




