CneunanbHocts / Speciality: 6-05-0531-04 Xumus (HaydyHo-niegaroruueckas AesiteibHOCTh) / 6-05-0531-04 Chemistry

(scientific and pedagogical activity)

YueOHnast aucuuIuinHa, Moayib / Academic discipline, module: DnemeHTsI pU3MUECKO XMMUU B IKOJILHOM 0Opa3zoBanuu / Elements

of Physical Chemistry in School Education

Kpatkoe coaepxaHue yaeOHOU TUCITH-
IMHBI, Motys / Brief summary

[IpenmeroMm naHHON y4eOHOHW mucC-
[UTUIMHBI SBJIIETCS U3y4eHUE OCHOB (PU3H-
YECKOW XMMHUHU B paMKax MIKOJBHOTO Kypca
xumud. ['a30BbI€ 3aKOHBI, CBOMCTBA pac-
TBOPOB, 3aBUCSIIME OT UX KOHICHTPAIIHH,
TeIIOBbIC 3(PHEKThl XUMUUECKUX PEAKIIHH,
CKOPOCTbh XUMHUYECKHUX PEAKIINN U XUMHAYE-
CKO€ paBHOBECHE B ra3oBoi (pa3e u B pac-
TBOpE, BIIMSHHUE HA PAaCTBOPUMOCTH BE-
IIECTB B BOJIC TEMIIEPATyphl, JABJICHUS U
COCTaBa pPacTBOpA, DJIECKTPOJIUTHUYECKAS
JINCCOLMAIINS, a TAKKE PEAKIIUA METAJIIOB
C pacTBOpaMH >JICKTPOJUTOB — 3TO MPHU-
MEPHI TEM IIKOJbHON XUMHH JIJISI IOHUMa-
HUS KOTOPBIX BaXKHO OBJIAJETh 0a30BBIMHU
3HaHUAMU 10 (Ppusnyeckor xumuu. M3yde-
HHUE JUCIUIUIMHBI HAIlPpaBJICHO Ha BbIpa-
OO0TKY y CTYZICHTOB CHCTEMHOTO MPEJICTaB-
JCHUS 0 (PUBHKO-XMMHUYCCKUX SBICHUSAX H
IIPUMEHCHUM TIOJYYECHHBIX 3HAHUW HA
MPaKTUKE NI OOYYEeHHS IIKOJILHUKOB pe-
IIISHUIO 3aJ1a4 110 (PHU3UIECKON XUMHUH.

The subject of this academic disci-
pline is the study of the fundamentals of
physical chemistry within the framework
of the school chemistry course. Gas laws,
colligative properties of solutions, thermal
effects of chemical reactions, rate of
chemical reactions and  chemical
equilibrium in the gas phase and in
solution, the effect of temperature,
pressure, and solution composition on the

solubility of substances in water,
electrolytic  dissociation, as well as
reactions of metals with electrolyte

solutions — these are examples of school
chemistry topics for which mastering the
basic knowledge of physical chemistry is
important. The study of the discipline is
aimed at developing students' systematic
understanding of physical and chemical
phenomena and the application of the
acquired knowledge in practice for
teaching schoolchildren how to solve
problems in physical chemistry.




dopmupyembie komretreHwn / The
formed competences

Crenuann3nupoBaHHbIC KOMIIETCHIINU:

JlonmonHATE coAepKaHHUE Kypca
XUMHUHU B YUPEKACHHUIX CpelHero obpa-
30BaHHS C YYETOM MOHUMAHUS B3aHMO-
CBSI3M MEXIY Pa3IUYHBIMHU pa3ieiaaMu
XAMHH, TOCIEN0BATEIbHOCTH H3JI0XKe-
HUSI OCHOBHBIX 3aKOHOB M KOHLIEHIWN
XAMHUYECKON HAayKH, METOJMK IMPOBEE-
HUSI XUMHYECKHUX PACUETOB.

Specialized competencies:

To supplement the content of the
chemistry course in secondary education
institutions, taking into account the
understanding of the interrelationship
between different branches of chemistry, the
sequence of presentation of the fundamental
laws and concepts of chemical science, and
the methods of performing chemical
calculations.

Pe3ynbpraTel 00yueHus (3HaTh, yMETh, Bia-

netb) / Learning outcomes (know, can, be
able)

B pesynbrate ocBoeHus y4ueOHOMH
JTUCIUIUTAHBI CTYJICHT JIOJDKEH:

3HATh:

— TEOpEeTHYECKHI MaTepuan o (pu-
3UKO-XMMHUYECKHUX CBOMCTBAX BEUIECTB U
KOJIMYECTBEHHBIX COOTHOIIEHUSIX, OIU-
CHIBAIOIIUX TMPEBpALICHUS JITHUX Be-
I1ECTB;

- ¢dbyHIaMeHTaIbHbIE 3aKOHBI,
MOHSITHS, TPEJCTABICHUS XUMHYECKOM
TEPMOJMHAMHUKN U XUMHUYECKOTO PaBHO-
BECHS;

- OCHOBBI COBPEMEHHBIX TE€O-
puii B oOnactu (pU3MYECKOW XUMHH H
CHIOCOOBI UX MPUMEHEHUS AJI PEIICHUs
TEOPETUYECKHUX W MPAKTHYECKHUX 3a7a4 B
JOOBIX 00JIACTAX XUMHH

- OCHOBHBIE€ 3aKOHBI, TEOPHH,
NOCTYJIaThl (PU3NUECKON XUMUU;

Upon completion of this course, stu-
dents should:

know:

- theoretical material on the phys-
icochemical properties of substances and the
quantitative relationships describing the
transformations of these substances;

- fundamental laws, concepts, and
ideas of chemical thermodynamics and
chemical equilibrium;

- the foundations of modern theo-
ries in the field of physical chemistry and
methods of their application for solving the-
oretical and practical problems in any areas
of chemistry;

— the basic laws, theories, and
postulates of physical chemistry;




- IPaHULIBl  IPUMEHHUMOCTHU
OCHOBHBIX 3aKOHOB M TeOpuil ¢uznye-
CKOW XHMMUH;

— YCJIOBUS1, HEOOXOUMBIE J1JIsI
MPOTEKaHUSI XMMHUYECKUX IPOIECCOB H
(aKTOpBI, ONPEACIIAIOIINE UX HaIpaBJie-
HUE U CKOPOCTB;

yMeTh:

- UCIIOJIB30BaTh TEPMOJMHA-
MUYECKHE pacyeThl JUIsl OINpPEACIICHHUS
HaIpaBJ€HUs U TIyOMHBI MNPOTEKAHUS
XUMHUYECKUX MPOLECCOB;

- CaMOCTOATENIbHO  CTaBUTh
3a/1auy (PU3UKO-XMMUYECKOTO HCCIENO-
BaHMS B XMMHYECKUX CHCTEMax, BbIOH-
paTh ONTUMAaJbHBIE MYTH U METOMABI pe-
HIEHUS] TOJOOHBIX 3a7a4 KaK JKCIEpH-
MEHTAJIbHBIX, TaK U TEOPETUUYECKHUX; 00-
CY’KIaThb PE3yNbTaThl (PUIUKO-XUMUYE-
CKUX MCCIIEJOBaHUM, OPUEHTUPOBATHCS B
COBPEMEHHOW nuTeparype mno ¢usuye-
CKOM XMMHUH, BECTH HAYYHYIO JHCKYC-
CHIO IO BompocaM (pU3NYECKON XUMUU;

HMeTh HABBIK:

- pElIeHHs] pacyeTHbhIX 3a]ad
1o (PU3UYECKONU XUMUH;
byHnamen-
TaJbHBIX TEPMOJIMHAMHYECKUX COOTHO-

— IMPUMCHCHUA

IICHUH A IpEACKaszaHusl M pacdcTa

— the limits of applicability of the
fundamental laws and theories of physical
chemistry;

- the conditions necessary for
chemical processes to occur and the factors
determining their direction and rate;

be able to:

- use thermodynamic calculations
to determine the direction and extent of
chemical processes;

- independently formulate a prob-
lem of physicochemical research in chemical
systems, to select optimal approaches and
methods for solving such problems, both ex-
perimental and theoretical; to discuss the re-
sults of physicochemical research, to navi-
gate the modern literature on physical chem-
istry, and to conduct a scientific discussion
on issues of physical chemistry;

have the skill of:
- solving computational problems
in physical chemistry;




YCJIOBHUM MPOTEKAaHHS PEAKLIHUN B CHUCTE-
Max pa3jIMYHON XUMMUYECKOU IPUPOBI;

- BIIaJICHUST 0A30BBIMU 3HAHM-
SMH TI0 OCHOBHBIM pazieiiaM Qusnde-
CKOM XMMMU;

— pELICHUsI TUIUYHBIX 3a7a4
¢bu3MyecKol XUMHHM KakK aHaJIuTH4e-
CKMMH, TaK U YUCJICHHBIMU METOJIAMU C
WCIIOJIb30BaHUEM COBPEMEHHOTO IIPO-
IPaMMHOI'0 00ECIICUCHHUS.

- applying fundamental thermo-
dynamic relationships to predict and calcu-
late the conditions for reactions in systems of
various chemical natures;

— mastering the basic knowledge
in the main branches of physical chemistry;

- solving typical problems in
physical chemistry using both analytical and
numerical methods with the aid of modern
software.

CemecTp u3ydyeHus y4eOHOU AUCITUTIIIUHBI,
Moxayas / Semester of study

5

[IpepexBusuTtsl / Prerequisites

Onextpoxumus, (u3nUecKass U Heopra-

Electrochemistry, Physical and Inorganic

HUYECKask XUMUS Chemistry
TpyaoeMKOCTh B 3a4ETHBIX €AUHUIIAX 3 3
(xpenurax) / Credit units
KonuyecTBO ayAMTOPHBIX YaCOB M YAaCOB 36/54 36/54
caMOCTOATENbHOM paboThl / Academic
hour of students' class work,
hours of self-directed learning
TpeOGoBanus u popmsbl Tekyiel u npome- | 3a4€r End-of-term test

KyTO4YHOM arrectauuu / Requirements and
forms of current and interim certification




