CrrertnanbpHOCTh / Speciality:

6-05-0531-01 Xumus / 6-05-0531-01 Chemistry

YueOHnas aucnuininHa, Moayib / Academic discipline, module:

Ci10:kHbIe XHMHUYECKHEe paBHOBecHs; MeTpoJIorusi, IpodooT00p M MpodonoaAroToBka /
Complex chemical equilibria; Metrology, sampling and sample preparation

Kpatkoe comepxanue
y4eOHOW TUCITUIIINHBI,
mosyst / Brief summary

Heab y4eOHOV QUCHMIIMHBI — CUCTEMATHU-
3UpOBaTh 3HAHUSI 00 OCHOBHBIX THIIAX HOH-
HBIX U AKCTPAKIIMOHHBIX PABHOBECHUU W TOJI-
X0J1aX K UX OMHCAHUIO U PACUETY C MTOMOIIBIO
CUCTEM KOMIIBIOTEPHOM MAaTeMaTUKH, 4YTO
MO3BOJUT B Oyaymieil npodeccuoHanbHOU
NEATEeIbHOCTH XHMMHKaA peniaTh pa3HooOpas-
HbIE TEOPETUYECKUE U IKCICPUMEHTAIbHBIE
3a/1a4M, B YaCTHOCTH, OMPEIEIATh ONTUMAb-
HBIC YCJIOBUSA MPOBEACHUS XMMUYECKOTO aHa-
JiM3a U CUHTE3a.

3agaum yuyeOHOM QM CIUTIIUHDI:

— Pa3BUTh y CTYACHTOB HAaBBIKM pacueTa
MOHHBIX W AKCTPAKIMOHHBIX PaBHOBECHI, 3a-
KJIFOYAIOIIUECs] B UCIOJIb30BAaHUM YCIOBHBIX
KOHCTAHT U MOJISIPHBIX JI0JICH;

— O3HAaKOMHUThH CTYJICHTOB C CHCTEMOM
KOMITbIOTEpHOW MaTemaTuku Mathematica,
OHJIAMH-TIpOrpaMMaMu JiJisl pacueta u rpadu-
YECKOro OMHCAHWS PABHOBECUM M TMOKa3aTh
UX BO3MOXXHOCTH JIJIs IPOTHO3UPOBAHUS PaB-
HOBECHUI B CJIOXKHBIX MHOTOKOMIIOHEHTHBIX
CHUCTEMaX.

The purpose of the academic discipline is to
systematize knowledge of the main types of
ionic and extraction equilibria and approaches
to their description and calculation using
computer mathematics systems, that will al-
low chemist to solve various theoretical and
experimental problems in the future profes-
sional activity, in particular, to determine the
optimal conditions for carrying out chemical
analysis and synthesis.

The objectives of the academic discipline:

— to develop students’ skills in calculating
ionic and extraction equilibria, that consist of
using conditional constants and molar frac-
tions;

— to acquaint students with the Mathematica
computer mathematics system, online pro-
grams for equilibria calculating and graphical
describing, and to show their opportunities for
predicting equilibria in complex multicompo-
nent systems.




dopmupyemMblie KOMIICTCHIIMH /
The formed competences

Crnenuajan3npoBaHHasi KOMIIETEHIHA:
Bri6upath ¢ ygeToM TeOpeTHIeCKUX TpeCcTaB-
JICHUM ONTUMAaIbHBIA U Hanbosiee A(heKTUB-
HBII METOJI OTIPEICNICHNsI COCTaBa aHAIU3UPY-
€MOro OOBEKTa M OCYIICCTBISATh aHAU3 C UC-
TIOJIb30BaHUEM (DU3UKO-XUMHUYECKUX METOJIOB
(xpomatorpa@uyecKkuX, ONTUYECKUX, CIIEKTPO-
CKOITMYECKHX, MOTSHIIMOMETPUYECKHX), BKITIO-
qasi mpoOo0TOOp, MPOOOMOATOTOBKY, CTaIUH
pa3jieneHns M KOHIICHTPUPOBAHUS.

Specialized competence:

To select the optimal and most effective me-
thod for determining the composition of the
analyzed object taking into account theoretical
concepts and carry out the analysis using phy-
sicochemical methods (chromatographic, opti-
cal, spectroscopic, potentiometric), including
sampling, sample preparation, separation and
concentration stages.

PesynbraTel 00yueHus (3HaTh,
yMeTb, BlIaieTh) / Learning
outcomes (know, be able to,

have skills in)

3HaTh!

— OCHOBHBIEC TIOHSTHS U OINpPENESICHUs, HC-
[0JIB3yEMBbIE JIJISl ONTMCAHUSI CUCTEM C HOHHBI-
MU U SKCTPAKLIMOHHBIMU PABHOBECUSIMU;

— OCHOBHBIE MAaTEMAaTHYECKUE NPHUEMBI U
MpUOJIMKEHUS U BBIBOJA M PELICHUS ypaB-
HEHUH, OIMCBHIBAIOIINX TE€ WU WHBIC PABHO-
BECHS;

YMmers:

— paccuutbiBaTh pH pacTBOpOB mpoTO-
JUTOB, a TAaK)X€ MOJIAPHBIE JOJIM YacCTHII,
YYaCTBYIOIIMX B KHUCIOTHO-OCHOBHOM PaBHO-
BECHH;

— paccuuThIBaTh PABHOBECHBIE KOHLIEHTPA-
LMY ¥ MOJIIPHBIE JTOJIM YACTHUI[ B CUCTEMAX C
KOMILJIEKCHBIMUA COEIMHEHUSMH, B TOM YHCIIE
Opy MNPOTEKAHMM TMOOOYHBIX TMPOLECCOB C
y4acTHeM KOMIUIEKCO0Opa3oBaTes U JINraH-
J0B,

Know:

— the basic concepts and definitions used to
describe systems with ionic and extraction
equilibria;

— the basic mathematical techniques and
approximations used to derive and solve equa-
tions describing certain equilibria;

Be able to:

— calculate the pH of protolytes solutions,
as well as the molar fractions of particles in-
volved in acid-base equilibrium;

— calculate equilibrium concentrations and
molar fractions of particles in systems with
complexes, including during side processes
involving a complexing agent and ligands;

— calculate the solubility of sparingly solu-
ble compounds (SSC) in various cases: in a
pure solvent; in the presence of an electrolyte
that has or does not have ions in common with




— paccUuThIBATh PACTBOPUMOCTb Majopac-
TBOpUMBIX coeauHeHnii (MPC) B paznuyHbix
CJIy4asiX: B YHCTOM PacTBOPUTEIE; B MPUCYT-
CTBUHU SJIEKTPOJIUTA, UMEIOLIErO WA HE UMe-
tourero obmme ¢ MPC noHbI; ipu MpoTeKaHUU
MOOOYHBIX MPOIECCOB (IIPOTOJUTUYECKUE Pe-
aKIIMK, KOMILIEKCOOOPAa30BaHUE);

— rpaM4YecKu ONMUCHIBATH UOHHBIE PABHO-
BECUSI C IOMONIBIO pacCHpeAeIUTENbHbIX U
KOHIIEHTPAIMOHHO-JIOTapU(PMUYECKUX  JHa-
rpamMM, IPOBOJAUTH IO HUM BBIYUCIICHUS,

— TMPOTHO3UPOBATH PACHPENECIICHHE Be-
IIECTB, BO3MOXHOCTh M 3(Q(EKTUBHOCTH pa3-
NEJIEHUS WX CMECEH B Pa3IMYHBIX SKCTPAK-
IIUOHHBIX CUCTEMAX;

HNmeTb HABBIK:

— TPUMEHEHMS TOJIYYEHHBIX 3HAHUU MpHU
pacueTe TOMOTE€HHBIX PaBHOBECHIl B peajib-
HBIX OMOJIOTHYECKUX 00BEKTax (KpOBb, CIIO-
Ha, MOYa, JKEJIYAOYHBIA COK U T.1I.);

— pacuera pactBopumoctd MPC (6eToH,
MUHEpaJbl) B MPUPOAHBIX BOAAX Pa3TUYHON
KUCJIOTHOCTU W TPU Pa3HbIX MapIuagibHbIX
JABJICHUSIX Ta30B;

— ONTUMU3AIMU IKCTPAKIIUOHHBIX MPOIIeC-
COB B PA3JIMUHBIX CUCTEMAX

SSC; during side processes (protolytic reac-
tions, complexation);

— describe graphically ionic equilibria using
distribution and logarithmic concentration di-
agrams, and perform calculations based on
them;

— predict the distribution of substances, the
possibility and efficiency of separating their
mixtures in various extraction systems;

Have skills in:

— application the acquired knowledge when
calculating homogeneous equilibria in real bi-
ological objects (blood, saliva, urine, gastric
juice, etc.);

— calculation the solubility of SSC (con-
crete, minerals) in natural waters of varying
acidity and at different partial pressures of
gases;

— optimization of extraction processes in
various systems

CemecTp n3ydeHus yueOHOi
JAUCHUILIWHBI, MOYJIA /
Semester of study

6




[TpepexkBu3UTHI /
Prerequisites

Beicmas maremarnka, Heopranmueckas xu-
Mus, AHanuTUdeckas Xumus, Ousndeckas Xu-
MU

Higher Mathematics, Inorganic Chemistry,
Analytical Chemistry, Physical Chemistry

TpynoeMKoCTh B 3a4ETHBIX
equHuIax (kpeaurax) /
Credits

KOJ’II/I‘ICCTBO ayI[I/ITOpHI)IX qaCcoB
1 9YaCOB CAMOCTOSTEIbHOMI
paboTtsl / Academic hours of
students’ class work, hours of
self-directed learning

44, 46

44, 46

TpebGoBanus u Gopmbl TEKyLIEH
U TIPOMEXYTOYHOU aTTecTarm /
Requirements and forms of
current and interim certification

DopMBbI TEKYIIEN aTTECTALINU:
YCTHBIN OIPOC, TOMAIIIHEES MPAKTUYECKOE
3a/1aHue, KOHTPOJIbHAs padoTa

dopMa mPOMEKYTOUHOM aTTeCTAINH
sKk3ameH (ycTHas popma)

Forms of current certification:
oral examination, practical homework,
assessment

Form of interim certification:
exam (oral form)






