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YueOunas aucuuiuinHa, Moaynb / Academic discipline, module:

CJ10:)KHBbIe XUMHYECKHEe PABHOBECHS, TUCHHMILIMHA CIIeNUaIn3anum /
Complex chemical equilibria, major-specific discipline

Kpatkoe conepxanme
y4eOHOM TUCITUILINHBI,
moys / Brief summary

Heab yueOHONH AMCUUIIMHBI — CUCTEMATH-
3UpOBaTh 3HAHUS 00 OCHOBHBIX THUIIAX HOH-
HBbIX PaBHOBECUH B pacTBOPAX M MOJXO0AaX K
MX OMHUCAHUIO U PacyeTy C MOMOILbIO CUCTEM
KOMIIBIOTEPHOU MaTeMaTUKH, YTO TTO3BOJIUT B
Oynymiedt mpodecCUOHAIbHON JeATEIbHOCTH
XUMHUKa peniaTh pa3HoOOpa3HbIe 3a]ja4 TEO-
PETUYECKOTO M IKCIIEPUMEHTAIBLHOTO XapaK-
Tepa, B YaCTHOCTH, OMpPEACIATh ONTUMAalb-
HbIE YCJIOBUS IPOBEACHUS XUMUYECKOTO CUH-
T€3a U aHaJIu3a.

3agaum yueOHOM TMCIUIIMHBI:

— O3HAaKOMHTh CTYJEHTOB C TEOpPHEH pac-
yeTa WOHHBIX PABHOBECHHM, OCHOBAHHOM Ha
UCIIOJIb30BAaHUU YCJIOBHBIX KOHCTAHT PaBHO-
BECHUM U MOJISIPHBIX JOJIEH;

— O3HAKOMUTH CTYJICHTOB C CUCTEMON KOM-
nploTepHON Marematuku Mathematica, oH-
JAWH-TIpOTpaMMaMu Ul pacuera paBHOBE-
CUU M MOCTPOEHUS KOHIICHTPAIIMOHHO-JIOTa-
pudmMuYecKux nuarpaMm M moka3aThb UX BO3-
MOXHOCTH JIJIsl pacueTa paBHOBECUHN B CIIOXK-
HBIX MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

The purpose of the academic discipline is to
systematize knowledge of the main types of
ionic equilibria in solutions and approaches to
their description and calculation using com-
puter mathematics systems, that will allow
chemist to solve various theoretical and expe-
rimental problems in the future professional
activity, in particular, to determine the optimal
conditions for carrying out chemical synthesis
and analysis.

The objectives of the academic discipline:

—to acquaint students with the theory of cal-
culating ionic equilibria based on the use of
conditional equilibrium constants and molar
fractions;

— to acquaint students with the Mathematica
computer mathematics system, online pro-
grams for calculating equilibria and construc-
ting logarithmic concentration diagrams, and
to show their opportunities for calculating
equilibria in complex multicomponent sys-
tems.




dopmupyemMble KOMIICTCHIIHH /
The formed competences

Crnenuajn3npoBaHHasi KOMIIETCHIIHUA:
[IpumensTh XUMHUECKHE U (PU3UKO-XUMUYE-
CKME METOJbl aHaIu3a I PEIICHUA IPOU3-
BOJICTBEHHBIX U 3KCIIEPTHBIX 33]1a4 B 00JIaCTH
UACHTU(UKALMM U OIPEJEICHUS OCHOBHBIX
KOMIIOHEHTOB B OOBEKTax MPUPOAHOIO U
CUHTETHYECKOTO ITPOUCXOKICHHUS.

Specialized competence:

To apply chemical and physico-chemical anal-
ysis methods for solving industrial and expert
problems in the field of identification and de-
termination of the main components in natural
and synthetic objects.

Pe3ynbraThl 00ydeHus (3HATH,
yMETh, BiaieTh) / Learning
outcomes (know, can, be able)

3HaTh:

— OCHOBHBIE MOHATHS U ONPEIECICHUS, UC-
[0JIb3yEMbIE JUI ONMCAHUS TOMOTEHHBIX U
TeTEePOreHHbIX CUCTEM C MOHHBIMH PaBHOBE-
CUSIMU;

— OCHOBHBIE MAaTE€MaTHYECKUE MPUEMBI U
NpUOIMKEHUS, UCTIONb3yEMbIE JJIs1 BBIBOJIA U
pelIeHus] ypaBHEHUM, OMUCHIBAIOIIUX HOH-
HbIE PAaBHOBECHSI,

Ymers:

— paccuuTtsiBaTh pH pacTBOpOB mpoOTOININ-
TOB, @ TAKXKE MOJIIPHBIE JIOJIA YACTHI], y4acT-
BYIOIIMX B JAHHOM PaBHOBECHUHU;

— paccUuThIBaTh PABHOBECHBIE KOHIIEHTPA-
LMY YaCTHULl B CUCTEMAX C KOMIUIEKCHBIMHU CO-
€AMHEHUSIMU, B TOM YHCJI€ NPU MPOTEKAaHUU
NOOOYHBIX MPOILIECCOB C yYACTUEM KOMILICK-
cooOpasoBaTeJis U JIUTaH OB,

— PAacCUUTHIBATh PACTBOPUMOCTh MaJIOpac-
TBOpUMBIX coearuHeHnii (MPC) B pa3nuyHbix
ClIy4asix: B YUCTOM pacTBOPUTEINE; B IPUCYT-

Know:

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

— the basic mathematical techniques and ap-
proximations used to derive and solve equa-
tions describing ionic equilibria;

Can:

— calculate the pH of protolytes solutions, as
well as the molar fractions of particles
involved in the equilibrium;

— calculate equilibrium concentrations 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
SSC; during side processes (protolytic reac-
tions, complexation);




CTBUU 3JIEKTPOJIUTA, UMEIOIIETO UM HE UMe-
forero o6mux ¢ MPC noHoB; mpu mpoTteka-
HUU TOOOYHBIX MPOLECCOB (MIPOTOIUTHYE-
CKH€ PEaKINy, KOMILIEKCOOOpa30BaHUE);

— rpadu4ecKy ONMUCHIBATb MOHHBIE PABHO-
BECHUS C TMOMOINIbIO PACTPEACIUTENbHBIX U
KOHIICHTPAIMOHHO-TIOTapU(PMUIECKUX JTHA-
rpaMm, MPOBOJUTD 110 HUM BBIYHUCIICHUS;
Baagers:

— HaBbIKAMU TPUMEHEHUS TOJYYCHHBIX
3HAHWH TIPU pacdyeTe TOMOTCHHBIX PaBHOBE-
CUH B pealbHbIX OMOJIOTMYECKHX O0BEKTax
(KpoBb, CIIOHA, MOYa, >KEIYyJAOUYHBIA COK U
T.1.);

— HaBBIKAMH pacyeTa pacTBOPUMOCTH
MPC (6eToH, MUHEpasbl) B MIPUPOIHBIX BO-
JaxX pa3IMYHON KHUCJIOTHOCTH W TIPH Pa3HBIX
NapIHaIbHBIX JIaBJICHUSIX Ta30B;

— HaBBIKAaMU TUTAHHUPOBAHUS XUMHUYICCKOTO
aHajam3a

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

Be able:

— to apply the acquired knowledge when
calculating homogeneous equilibria in real
biological objects (blood, saliva, urine, gastric
juice, etc.);

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

— to plan chemical analysis

CemecTp u3ydeHus yueOHOM
JTUCITUTUTMHBI, MOTYJIS /
Semester of study

6

6

[IpepexBU3UTHI /
Prerequisites

Bricmas maremaruka, Heopranwueckas xu-
My, AHAIMTAYECKas Xumusi, Grusndeckas Xu-
MUs1, DIEKTPOXUMUS

Higher Mathematics, Inorganic Chemistry,
Analytical Chemistry, Physical Chemistry,
Electrochemistry

TpynoeMKOCTb B 3a4€THBIX
eauHuIax (kpeaurax) /
Credit units




KonmdecTBo ayAUTOPHBIX YacoB
1 4aCOB CaMOCTOSITEIIbHOM
pabotsl / Academic hours of 36, 58 36, 58
students’ class work, hours of
self-directed learning

TpeboBanus u GopMbI TEKYIIEH
¥ TIPOMEXKYTOYHOU aTTecTanuu /
Requirements and forms of
current and interim certification

3auer (mucrMeHHas popma) Test (written form)




