CrrertmanbHocTh / Speciality:

7-07-0531-01 ®dynpamentaanHnasi xumus / 7-07-0531-01 Fundamental Chemistry

YueOHnas aucnuininHa, Moayib / Academic discipline, module:

Cio:xHble XUMHYECKHE PaBHOBECHA, MaremaTn4yecKue MeTOAbl B XUMHH /

Complex chemical equilibria, Mathematical methods in chemistry

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 KOMIBIOTEPHOM MAaTEMaTUKH, 4YTO
MO3BOJUT B Oyaymieil npodeccuoHanbHOU
NEATEeIbHOCTH XHMMHKaA peniaTh pa3HooOpas-
HbIE 33J]Ja4U TEOPETUYECKOTO U AKCIEPUMEH-
TaJIbHOTO XapakTepa, B YaCTHOCTH, OIpese-
JATh ONTHUMAaJbHBIC YCJIOBHUS IIPOBEACHUS
XHMHMYECKOTO aHAJIN3a U CUHTE3a.

3agaum yuyeOHOM QM CIUTIIUHBI:

— Pa3BUTh y CTYJACHTOB HaBBIKKM 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 PAaBHOBECHUM U IMOKAa3aTh
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

CHCHI/IaJII/I?.I/IpOBaHHaH KOMIIETEHIINSA .
HpI/IMeHﬂTB METOAblI MATCMATHYCCKOI'O aHa-
JIn3a, ,ZIH(i)(i)epeHHI/IaHLHOFO HCUYUCIICHUA, TCO-
pun BCpOiITHOCTeﬁ, TCOPHUH CTATUCTHUYCCKOIO
OOCHHMBAHUA HJI pCHICHUSA 3a1a49 XUMHUYCCKO-
o COACPKAHHNA.

Specialized competence:

To apply methods of mathematical analysis,
differential calculus, probability theory, and
statistical estimation theory for solving prob-
lems of chemical subject-matter.

Pe3ynbTaThl 00ydeHus (3HATH,
yMeTh, BiIazieTh) / Learning
outcomes (know, be able to,

have skills in)

3HaTh:

— OCHOBHBIEC TIOHSTHS U OINpEAENICHUs, UC-
MOJIb3yeMbl€ JIJISl ONTUCAHUSI CUCTEM C UOHHBI-
MU U SKCTPAKIIMOHHBIMU PABHOBECUSIMU;

— OCHOBHBIE MAaTEMaTUYECKUE IMPUEMBI U
MPUOIMKEHUS JIJIs1 BBIBOJIA U PEIICHUST ypaB-
HEHU, ONMUCHIBAIONIUX T€ WIIM UHBIE PABHO-
BECHS;

YmMmers:

— paccuuthiBaTh pH pacTBOpOB mpoTO-
JUTOB, & TAaKXXE MOJISIPHBIE JOJU YacCTHI,
Y4aCTBYIOIIMX B KMCJIOTHO-OCHOBHOM PaBHO-
BECHH;

— paccUMTHIBaTh PAaBHOBECHBIC KOHIICHTpA-
MY U MOJISIPHBIE JIOJM YAaCTHUI] B CUCTEMAX C
KOMIUIEKCHBIMU COEIMHEHUSIMHU, B TOM YHUCJIE
Opy TPOTEKAHUH TOOOYHBIX TPOIECCOB C
y4acTHEM KOMILIEKCOOOpa3oBaTeisl U JINTaH-
J10B;

— paccuuThiBaTh PaCTBOPUMOCTH MaJio-
pactBopuMbix coenuHenuid (MPC) B paznnu-
HBIX CJIy4yasXx: B UYHCTOM pAaCTBOPHUTEIIEC; B
MIPUCYTCTBUM JJIEKTPOJIUTA, MMEIOIIETO WU

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

— describe graphically ionic equilibria using
distribution and logarithmic concentration di-




He umeromero oomux ¢ MPC unoHoB; mpu
MPOTEKaHUU TMOOOYHBIX MPOIECCOB (TIPOTO-
JUTUYECKUE PEaKluMi, KOMIUIEKCOOOpa3oBa-
HUE);

— rpaM4ecKu ONMUCHIBATH UOHHBIE PABHO-
BECHSI C TOMOIIBIO PACHPENCIIUTENbHBIX U
KOHIICHTPAITMOHHO-JIOTapU(DMUYECKUX  JHa-
rpamM, IPOBOJNUTH IO HUM BBIYMCIICHUS;

— MPOTHO3UPOBATH pacHpeeieHue HedJIeK-
TPOJIUTOB U TCEBIOIIEKTPOIUTOB (KUCIOTHI,
OCHOBaHUSI, aM(OJIUTHI B YCJIOBHUAX MOJIaB-
JIEHHOM JHCCOIMalliK), a TaKXe BO3MOXK-
HOCTh ¥ 3(Q(EKTUBHOCTh pa3/eieHusi cMecen
BEILIECTB B PA3JIMYHBIX SKCTPAKIMOHHBIX CH-
cTeMax;

HNmeTh HABBIK:

— TPUMEHEHMS TOJIYYEHHBIX 3HAHUU MpHU
pacueTre TOMOTE€HHBIX PaBHOBECHIl B peallb-
HBIX OMOJIOTHYECKHX O00BEKTax (KpOBb, CIIIO-
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 Pa3JIMYHBIX CUCTEMAX

agrams, and perform calculations based on
them:;

— predict the distribution of non-electrolytes
and pseudo-electrolytes (acids, bases, ampho-
lytes under conditions of suppressed dissocia-
tion), as well as the possibility and efficiency
of separating substances 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

5




[IpepexBu3uThI /
Prerequisites

Breicmas maremaruka, Heopranmueckass xu-
MUs1, AHAJIMTUYECKAs XUMUS

Higher Mathematics,
Analytical Chemistry

Inorganic Chemistry,

TpynoeMKoCTh B 3a4ETHBIX
equHuIax (kpeaurax) /
Credits

3

KomnuuectBO AYJIUTOPHBIX 9aCOB
M 9YaCOB CAMOCTOSTEIbHOMN
padotsl / Academic hours of
students’ class work, hours of
self-directed learning

44, 46

44, 46

TpebGoBanus u Gopmbl TeKyIeH
U MIPOMEXXYTOYHOU aTTecTaryu /
Requirements and forms of
current and interim certification

DopMBbI TEKYIIEH aTTECTALIUN:
YCTHBIN OIIPOC, TOMAIIHEE ITPAKTUUECKOE
3aJlaHue, KOHTPOJIbHAs paboTa

CDopMa HpOMG)KYTO‘-IHOﬁ aTTeCcTaluu. 3a4eT

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

Form of interim certification: end-of-term test






