CneunanbHocTh: 7-07-0531-01 «®dyHaameHTaIbHAS XUMUS,

7-07-0531-02 «XuMusi BBICOKHX SHEPTHiD) (BCe MPOPHIA3ALINN)

Specialty: 7-07-0531-01 «Fundamental chemistry,

7-07-0531-02 «Chemistry of high energiesy»

YueOHan AUCHUIIJIMHA - 9JI€KTpOXI/IMI/IH, MOAYJb — duznyeckas XumMus 1 QJICKTPOXUMUA

Academic discipline — electrochemistry, module: Physical chemistry and electrochemistry

Kpatkoe conepxanne yueOHOM
JUCHIUTUTAHEL, MOxyast / Brief
summary

O3HaKOMJICHME CTyJEHTOB C OCHOBAaMH YUY€HHsS TEOPHH PpacTBOPOB
JIEKTPOJIUTOB, TEPMOJMHAMHUKH D3JICKTPOXUMHUIECKUX CHCTEM, CTPOCHHSA
JIBOMHOT'O 3JIEKTPUYECKOTO CJIOSI U SIBICHHMAX aacopOuuu Ha MexdaszHbIX
TPaHUIAX, a TaKKe TIpoleccaX Ha 3EKTPoJaX MU 3IEKTPOXUMHUIECKOU
kuHetuke. Kypc pmaer derkoe mpeicraBieHHe o0 (QyHIaMEHTaNbHBIX
TEOPETUYECKUX M OKCIEPUMEHTANbHBIX OCHOBaX OJNEKTPOXMMUU 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 komnereniyu / The
formed competences

HpI/IMeHHTL OCHOBHBIC TTOCTYJIATBI, MOJIOKEHUA U 3aKOHBI DJICKTPOXUMHU JJIA
IJIAaHUPOBAHUA U IMTPOBCACHUSA (I)I/ISI/IKO'XI/IMI/I‘IGCKOFO 1 DJICKTPOXUMHYICCKOTO
OKCIICPUMCEHTA, OIPCACIICHUA q)HSHKO'XHMI/I‘IeCKI/IX XapaKTCPUCTUK BCLICCTB,
OIITUMAJIBHBIX YCJ'IOBI/Iﬁ MPOTEKAHUS IJICKTPOXUMHUYCCKUX NPOLICCCOB.

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

B pesynbrate nzydeHus yueOHON JUCIUIIIMHBI CTYJICHT JIOJDKEH 3HATB!

— OCHOBHBIE TIOHATHS U TIOJIOKEHUSI JIICKTPOXUMUH;

— (usuKo-XMMHYECKHE OCHOBBI 3JEKTPOXHMHHU: TEOPUIO 3JIEKTPOJIHTOB,
MPOIIeCCHl TEPEeHOCa B HOHHBIX IIPOBOJHUKAX, PABHOBECHS B pacTBOpax
ANEKTPOIUTOB, JJIEKTPOIABIDKYIIHE CHJIBI W JJIEKTPOAHBIC IOTEHIIHAJIBI,
COBpPEMEHHBIE TIPEACTABICHUS O CTPOSHUH JBOWHOTO 3JIEKTPUIECKOTO CIOS;

— OCHOBBI KHHETUKH JIEKTPOXUMHUYECKUX PEaKIHii;

YMETB!

— IPOBOJUTH PACUEThl HA OCHOBE U3YyYaeMBIX AJIEKTPOXUMHUUECKUX 3aKOHOB,
IIpaBWJI U 3aBUCUMOCTEH;

— KJIaccH(UINPOBATH IEKTPOJIBI M JIICKTPOXUMHUUECKHE LIETIH;

— IPOBOJUTH NPOCTEHIINI 3TEKTPOXUMHUIECKUI SKCIIEPUMEHT;

— HWCHOJNb30BaTh HA TMpPAKTHKE 3HAHUS 10 NPUKIAJHBIM AacleKTaM

JJIEKTPOXUMUN  (XUMHUYECKHE HWCTOYHHKH TOKa H  DJIEKTPOIHU3EPHI,
BIIEKTPOXUMHUECKUH CHHTE3 OKHCIIHTEIICH H BOCCTaHOBHTEIICH,
TaJIbBAHOTEXHUKA, KOPPO3HUS METAIJIOB U JP.);

BJIAJETh:

— IIpuEMaMHU IPAKTUICCKOT'0 HAXOXKIACHUA BaKHEUIITHX QJICKTPOXUMHUYICCKUX
BCJIIMYNH (3J'I€KTpO,HHI>IX MNOTCHIMAJIOB W TOKOB, 3J'IeKTpOILBPI)KyIII€I7[ CHJIBI,

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

to master:




BEIXOJIa TI0 TOKY, KO3()(HUIIMEHTOB aKTUBHOCTH, YHCENT U KO(D(UIHEHTOB
IepeHoca, yIeNbHON 3IIEKTPONPOBOAHOCTH, Ko3(dduimentor mupdy3un u
ap.);

— OCHOBHBIMH JJICKTPOXHUMHUYECKUMH METOIaMHU HCCIICTOBAHHUS.

-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 uzyueHus yueOHo
JHUCIUIUTHHBL, Moyist / Semester of
study

6

[Mpepexsusutsl / Prerequisites

Xumuueckasi TepMOJMHAMUKA, (PU3UKa (IIEKTPOCTATHKA), BHICILIAS

Chemical thermodynamics, physics (electrostatics),

MaTEMaTHKA. advanced mathematics
TpyaoeMKOCTh B 3a4ETHBIX €AMHHULIAX 3 3
(xkpenutax) / Credit units
KonnuecTBo ayAUTOPHBIX YacoB U 102 /54 102 /54
4acOB CAMOCTOSTEIbHON paboThI /
Academic hour of students' class work,
hours of self-directed learning
TpeboBanust ¥ GOPMBI TEKYyILECH U DK3aMeH Exam

OPOMEKYTOUHOU arTecTanuu /
Requirements and forms of current and
interim certification




