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YuebOHan AUCHUIIJIMHA - SJ'IGKTpOXI/IMI/I}I, MOAYJb — duznueckas XumMus u QJICKTPOXUMUA

Academic discipline — electrochemistry, module: Physical chemistry and electrochemistry

Kpatkoe conepxanne yaeOHOM
JUCHIUTUTAHEL, MOxyJast / Brief
summary

O3HaKOMJICHME CTYJEHTOB C OCHOBAaMH YUY€HHsS TEOPHUH PpPacTBOPOB
JIEKTPOJINTOB, TEPMOJMHAMHMKH 3JEKTPOXUMHUYECKHUX CHCTEM, CTPOCHHS
JIBOMHOTO 3JIEKTPUYECKOTO CIJIOS M SIBJICHUSX aAcopOIMHM Ha Mex(asHbIX
TPaHUIAX, a TaKKe TIpoleccaX Ha 3IEKTPoJaX MU 3JIEKTPOXUMHYECKOU
kuHeTHke. Kypc maer ueTkoe mpeAcTaBieHHe O (yHIAMEHTAIbHBIX
TEOPETUYECKHX M OKCIHEPUMEHTAIBHBIX OCHOBaX OJJIEKTPOXUMHH B €&
COBPEMEHHOM COCTOSIHUH.

Introducing students to the fundamentals of the theory of
electrolyte solutions, thermodynamics of electrochemical
systems, the structure of the double electric layer and
adsorption phenomena at interphase boundaries, as well as
processes at electrodes and electrochemical kinetics. The
course provides a clear understanding of the fundamental
theoretical and experimental foundations of electrochemistry in
its current state.

dopmupyembie komnereriyu / The
formed competences

HpI/IMeHHTL OCHOBHBIC NTOCTYJIATHI, MMOJIOKEHUA U 3aKOHBI 3JICKTPOXUMUU I
IJIAaHUPOBAHUA U ITPOBCACHUSA (I)I/ISI/IKO'XI/IMI/I‘IGCKOFO 1 DJICKTPOXUMHYICCKOTO
OKCIICPUMCEHTA, OIPCACIICHUA (1)I/ISI/IKO'XI/IMI/I‘I€CKI/IX XapaKTCPUCTUK BCLICCTB,
OIITUMAJIBHBIX YCJ'IOBI/Iﬁ MPOTEKAHUSA DJICKTPOXUMHUYCCKUX MTPOLICCCOB.

Apply the basic postulates, provisions and laws of
electrochemistry to plan and conduct a physical-chemical and
electrochemical experiment, determine the physical-chemical
characteristics of substances, and the optimal conditions for
electrochemical processes.

Pesynbrarel 00y4eHus (3HATh,
yMeTb, BiIasieTh) / Learning
outcomes (know, can, be able)

B pe3ynbrare u3y4eHus: y4eOHOH TUCIMIUIMHBI CTYICHT JOJDKCH 3HATH!

— OCHOBHBI€ [TOHSTHSI U MOJIOKEHUS AIEKTPOXUMUU;

— (U3UKO-XMMHUYECKHAE OCHOBBHI JJICKTPOXHMHUH: TCOPHIO AJICKTPOJIUTOB,
npoueccm nepeHoca B HOHHBIX HpOBO}lHI/IKaX, paBHOBeCI/ISI B paCTBOan
AJIEKTPOJIUTOB, DJIEKTPOJBIDKYIINE CHUJIBI M OJIEKTPOJIHBIC TMOTCHIIMAIIBI,
COBPEMEHHBIE MPEACTABICHUS O CTPOSHUH JIBOWHOTO AJIEKTPHUYECKOTO CIIOS;

— OCHOBBI KHHETHKH JIEKTPOXUMUYECKUX PEaKIHil;

YMETE:

— [IPOBOJUTDH PacueThl HA OCHOBE MU3yYaeMbIX JEKTPOXUMHUECKHUX 3aKOHOB,
MPaBUJI U 3aBUCUMOCTEH;

— KJIacCU(UIMPOBATH IICKTPOIBI U SJICKTPOXUMHUYCCKHIE ICTIH;

— NIPOBOJUTH MPOCTEUIIHNH IIEKTPOXUMUYECKUIN IKCIIEPUMEHT;

— HCHOJNBb30BaTh Ha TPAKTUKE 3HAHUS MO0 TNPUKIATHBIM acleKTaM
JJIEKTPOXUMHH  (XUMHUYECKHE HWCTOYHHUKH TOKA M DJIEKTPOJIU3EPHI,
BJIEKTPOXUMHYECKUHN CHHTE3 OKHCITUTEIICH u BOCCTAaHOBHTEJICH,
TaJIbBAHOTEXHUKA, KOPPO3HUS METAIJIOB U JP.);

As a result of studying the academic discipline, the student
should know:

- the basic concepts and provisions of electrochemistry;

- the physicochemical foundations of electrochemistry: the
theory of electrolytes, transfer processes in ionic conductors,
equilibria in electrolyte solutions, electromotive forces and
electrode potentials, modern concepts of the structure of the
double electric layer;

- the basics of the kinetics of electrochemical reactions;

be able to:

- perform calculations based on the studied electrochemical
laws, rules and dependencies;

- classify electrodes and electrochemical circuits;

- conduct a simple electrochemical experiment;

- use in practice knowledge of the applied aspects of
electrochemistry (chemical current sources and electrolyzers,




BJIAACTh.

— NIpUeMaMH NPAKTHYECKOTO HaXOXKICHHS BAKHEHIIINX JICKTPOXUMHUUECKUX
BEJIMYMH (PJICKTPOJHBIX MOTEHIUAJIOB M TOKOB, JICKTPOIBIIKYILEH CHIIBL,
BEIXOJIa TI0 TOKY, KO3()()HUIIMEHTOB aKTUBHOCTH, YHCeN U KOA(D(HUIIHEHTOB
NepeHoca, YAENbHOW 3JIeKTPOIPOBOIHOCTH, KoddduuueHToB mauddysun u

ap.);

— OCHOBHBIMH DJIEKTPOXUMHUYECKNUMHU METOJaMU UCCIIEOBaHUA.

electrochemical synthesis of oxidizers and reducers,
galvanotechnics, corrosion of metals, etc.);

to master:

-methods of practical determination of the most important
electrochemical quantities (electrode potentials and currents,
electromotive force, current efficiency, activity coefficients,
numbers and transfer coefficients, specific conductivity,
diffusion coefficients, etc.);

- basic electrochemical research methods.

Cemectp u3yueHus yueOHoO#
JUCIUIUTHHBL, MOyIist / Semester of
study

5

IpepexBusutel / Prerequisites

XuMudeckasi TepMOJMHAMHKA, (PHU3HKA (JMEKTPOCTATHKA), BBICIIA

Chemical thermodynamics, physics (electrostatics),

MaTeMaTHKa. advanced mathematics
TpynoeMKOCTb B 3a4€THBIX €AUHUIIAX 3 3
(xkpenutax) / Credit units
KonuuecTBo ayIuTOPHEIX 9aCOB U 102 /54 102 /54
4acOB CAMOCTOSTEIbHON paboThI /
Academic hour of students' class work,
hours of self-directed learning
TpeboBauust 1 GOPMBI TEKYILEH H DJK3aMeH Exam

MPOMEXKYTOUYHO# aTTectaruu /
Requirements and forms of current and
interim certification




