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Y4yeOHast IMCUMILVINHA — DJIEKTPOXUMUYECKUE METOIbI UCCIEAOBaHUS, MOAYJIb — AHATUTHYECKAsE XUMUSL: PU3UKO-XUMUYECKUE

MCTOIbI

Academic discipline — Electrochemical methods of analysis, module: Analytical chemistry: Physical-chemical techniques

Kpatkoe conepxkanue y4eOHOM JUCIIUILINHEI,
moayis / Brief summary

Henp yueOHON TUCHUILTHHBI «DJIEKTPOXUMUUYECKUEC
METO/IbI UCCIIEA0BaHU» — ChOpMHUPOBATh TOHUMAHUE
MIPUHIUITHATBHBIX OCHOB, TEOPETHUECKON 6a3bl,
BO3MOYHOCTEH ¥ OTPaHUYEHUN METOJOB aHAJIN3a,
HCTIONB3YIOUINX JIEKTPOXUMHUUECKHUE SIBICHUS U
HCCIEIYIOMUX SIEKTPOXUMHUIECKHE OOBEKTHI; HAYIUTHCS
TIPUMEHSATH HIIEKTPOXUMHIUECKOe 000pyI0BaHUE U
HCIONb30BaTh IEKTPOXUMHYECKHE METOABI AaHAIH3A IJIS
pellIeHNs HayYHbIX U PaKTUYECKUX 3a1a4; pa3BUTh
YMEHHUE HHTEPIPETUPOBATE U TPAMOTHO OLICHUBATh
Pe3yIbTAThl AIEKTPOXUMHUUECKOT0 SKCIEPUMEHTA.

The objective of the academic discipline "Electrochemical
Methods of Analysis" is to form an understanding of the
fundamental principles, theoretical basis, capabilities, and
limitations of analytical methods that utilize
electrochemical phenomena and study electrochemical
objects; to learn how to use electrochemical equipment and
apply electrochemical analysis methods to solve scientific
and practical problems; and to develop the ability to
interpret and properly evaluate the results of
electrochemical experiments.

dopmupyembie kommerenimu / The formed
competences

Br10upath ¢ yueToM TEOpeTHUECKHX MPECTaBICHUI
ONITHUMaJIBHBII U HanboJsee 3)HeKTUBHBINA METO
OIIpeJIeNIeHHs] COCTaBa aHATM3UPYEMOro 0OBEKTa U
OCYILECTBIIAT aHATIM3 C UCHONB30BaHUEM (HU3UKO-
XMMHUUYECKHX METOJIOB (ONTHYECKHX,
CIEKTPOCKOIINYECKUX, TOTEHIIMOMETPUIECKHX,
ANEKTPOXUMHUIECKHUX ), BKIFOUYAs IPoO00TOOp,
IpoOOIIOTOTOBKY, CTaJUN pa3AeieHus 1
KOHILICHTPHPOBAHUSL.

To choose, based on theoretical considerations, the optimal
and most effective method for determining the composition
of the analyzed object and to carry out analysis using
physicochemical methods (optical, spectroscopic,
potentiometric, and electrochemical), including sampling,
sample preparation, separation, and concentration stages.




PesynpTarel 00yueHus (3HaTh, yMETh, BIaIETh) /
Learning outcomes (know, can, be able)

B pesynbraTe ocCBOCHUS Y4€OHON TUCIMILINHBI CTYICHT
JIOJKEH

3HaTh:

[ IPUHLMIT UCTIOJIB30BAHUS TPEXIIEKTPOIHOMN CXEMBI
AIEKTPOXUMHUIECKOH MOJspu3anni, 00eceynBaromeit
YIIpaBJI€HHE NTOTEHIIMATIOM dJIEKTPOAA,

| OCHOBHBIE BapHAHTBI UCIIOJIB30BAHUS
MOTEHIIMOCTATUYECKOr 0, MOTCHIIMOJUHAMUYECKOTO,
raJIbBAaHOCTATUUYECKOI'0 U TaJIbBAHOAUHAMUYECKOTO
PEKUMOB MONSPU3ALNHU U AIEKTPOXUMHUYECKOU
HWMIIEJAHCHOU CIIEKTPOCKOIINY;

[ XapakTep MPaKTUUYECKUX U HAYUYHBIX 3a1a4, PEIIAEMBbIX C
TIOMOILBIO METOAOB BOJIBTAMIIEPOMETPUH, XPOHOAMIIEPO-
U XpOHONOTEHLIMOMETPUH, UMIIEJAHCHOW CIIEKTPOCKOIINH,
a TaK)Ke METOJIOB 3JIEKTPOXUMHUUECKON CKaHUPYIOILEH
30HJ0BON MUKPOCKOIIUHU U 3JIEKTPOXUMHUUYECKON
KBapLIEBOM MUKPOIPaBUMETPUH;

YMETb:
[] KOPPEKTHO MPOBECTU MPOCTEHIINI HNEKTPOXUMUUECKU T

SKCIEPUMEHT, CBSI3aHHBIN C IMOIyYeHHEM U aHAIH30M
BOJIBTAMIIEPOrPaMM, XPOHOAMIIEPOTPaMM,
XPOHOMOTEHIIMOTPAMM M CIIEKTPOB UMIIE/IaHCa Ha
Pa3IMYHBIX THNAX pabouuX AIEKTPOAOB (METaLIbI,
rpaduT, CTEKJIOYTIepPO/I, MOTYNPOBOAHUKH, IIIICHKHA U
HAHOCTPYKTYPBI Ha IPOBOSIINX TTOIOXKKAX U IP.);
[] moaGupath 3AeKTPOABI, SMEKTPOIUTbI, THITbI
IEKTPOXUMHUUECKHX STUEEK JUTS U3YICHHS
HEOPraHUYECKHUX U OPTraHUYECKHX OOBEKTOB;
[ paboTats c pecypcam rJI00aIbHOM KOMITBIOTEPHOM
CETH IIPH PEIICHUH IEKTPOXUMHUYECKHX 3a/1ay;
BIIaJI€Th:

UCTIOJIB30BATh INEKTPOXUMUYECKHE METOIBI
UCCIeZIOBaHU ISl pellIeHUs] HayYHO-UCCIIeJOBATEIbCKUX
U [IPAKTHYECKUX DIIEKTPOAHATMTHYECKHX 33/1a4.

As a result of mastering this academic discipline, the
student should
Know:

The principle of using a three-electrode scheme for
electrochemical polarization, which ensures control over
the electrode potential;

The main options for using potentiostatic,
potentiodynamic, galvanostatic, and galvanodynamic
polarization modes, as well as electrochemical impedance
spectroscopy;

1 The nature of practical and scientific problems solved
using voltamperometry, chronoamperometry,
chronopotentiometry, impedance spectroscopy, as well as
methods of electrochemical scanning probe microscopy
and electrochemical quartz microgravimetry.

Be able to:

Correctly conduct a basic electrochemical experiment
involving the acquisition and analysis of voltammograms,
chronoamperograms, chronopotentiograms, and impedance
spectra on various types of working electrodes (metals,
graphite, glassy carbon, semiconductors, films, and
nanostructures on conducting substrates, etc.);

Select electrodes, electrolytes, and types of
electrochemical cells for studying inorganic and organic
objects;

] Use global computer network resources when solving
electrochemical problems.

Master:

1 Use electrochemical methods for solving scientific and
practical electroanalytical tasks.

CeMecTp u3ydeHuUs1 y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

5

[pepexBusuthl / Prerequisites

XuMmudeckas TepMOJAMHAMUKA, (PHU3HKa (3JEKTPOCTATHKA),
BBICIIAst MaTEMaTHKA.

Chemical thermodynamics, physics (electrostatics),
advanced mathematics




TpynoeMKoCTh B 3a4eTHBIX eAMHHIIAX (KpeauTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 90/36 90/36
caMmocTosTeapHOM paboter / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH 3auer (ycTHasg Gopma) Credit

arrectanuu / Requirements and forms of current and
interim certification




