Thematic plan of seminar-type classes

in discipline «Chemistry» for students of 2025 year of admission

under the educational programme
31.05.03, Dentistry
specialisation (profile) Dentistry
(Specialist's degree),
form of study - full-time for the 2025-2026 academic year

Thematic block

Hours
(acade
mic)’

1 semester

Safety rules in a Chemical Laboratory. Chemical equivalent." Methods
expressing concentration. Calculation of the concentration of solutions.
Problem solving.

The subject and methods of chemical thermodynamics.' The first principle of
thermodynamics. Enthalpy. Hess's law. The second law of thermodynamics.
Reversible and irreversible processes. Entropy. Gibbs energy. Thermodynamic
equilibrium conditions® . Problem solving. Laboratory practice.

The subject and basic concepts of chemical kinetics." The law of the acting
masses. Factors affecting the reaction rate. Problem solving. Complex
reactions. Activation energy; the Arrhenius equation. The catalyst.
Homogeneous and heterogeneous catalysis. The energy profile of the catalytic
reaction. Features of the catalytic activity of enzymes. The Michaelis-Menten
equation and its analysis® . Laboratory practice.

Control of knowledge, skills, and abilities in modular units 1,2 ' (intermediate
control)

Colligative properties of solutions. ' Conditions of dissolution and

precipitation formation. Raoul's law, consequences of Raoul's law. Osmosis.
Electrolytes in the body, saliva as an electrolytes® . Problem solving. Buffer
systems.' The mechanism of action of buffer systems. Buffer zone and buffer
zone container. The Henderson-Hasselbach equations. Calculation of the pH
of protolytic systems. Buffer blood systems * . Problem solving. Laboratory
practice.

KomruiekcHble  coeuHeHus.” OCHOBHBIE TOJIOXKEHUsI KOODP/MHALIMOHHOM
Teopur BepHepa. Kiaccel KOMIUIeKCHbIX coefuHeHM. HomeHknatypa,
V30MepUss  KOMIUIEKCHBIX  COe/IMHEeHUH. Y CTOWUYMBOCTb  KOMIIJIEKCHBIX
coepvHeHUM. Meanko-6uonoruueckass pojb KOMILUIEKCHBIX —COeIMHEeHUH.
KomruiekcoHbl’. JTabopaTOpHbINA MPAKTHKYM.

Electrochemistry.! Conductometry. Specific and equivalent electrical
conductivity. Kohlrausch's law. Problem solving. Potentiometry. Electrode
potentials and their mechanisms occurrences. The Nernst equation for
calculating electrode potentials. Oxidizing -regenerative potentials, the
mechanism of their occurrence, biological significance. The Nernst equation -
Peters *. Problem solving.

General classification of metals and alloys.' Corrosion of metals. Metal alloys
in dentistry * . Problem solving.

Control of knowledge, skills, and abilities in modular units 3,4 ' (intermediate
control)

10

The beginning of organic chemistry." Theory of structure by A.M. Butlerov.




Classification, nomenclature, and isomerism of organic compounds. The
concept of configuration and conformation of molecules * . Problem solving.

11

Optical isomerism.! D,L isomerism. Fischer projection formulas. R,S , and
E,Z are isomerisms. Inductive and mesomeric effects. Pairing. Mechanisms of
chemical reactions * . Problem solving

12

Alcohols, phenols. ' The structure of the hydroxyl group, the effect on
reactivity. Chemical properties. Nucleophilic substitution of a hydroxyl group
in alcohols. Electrophilic substitution reactions in phenols.> Aldehydes,
ketones.! The structure of the carbonyl group, the effect on reactivity.
Chemical properties. Reactions of nucleophilic addition.” Laboratory practice

13

Heterofunctional aliphatic compounds: amino alcohols, hydroxy - and
oxoacids.! Chemical properties and medical applications of heterofunctional
compounds. Amino alcohols: colamine, choline, acetylcholine. Specific
reactions of « -, B - and y - hydroxy acids. Lactic, tartaric, malic, citric acids.
Oxoacids: glyoxalic acid, pyruvic acid, acetoacetic acid. Phenolic acids:
salicylic acid®. Laboratory practice

14

Amino acids, peptides, proteins.' Structure and properties of the amino group.
Classification. Chemical properties. Peptides. Synthesis of peptides. The
structure of the peptide bond. Proteins, their structure and biological role.
Qualitative reactions to proteins and amino acids *. Laboratory practice.

15

Tetepouukinueckie  coequHenus.’  Kraccudukaimsi,  HOMEHK/ATypa.
[IpumeHneHre B meauuyHe. [IATHU/IeHHBIe TreTepOLMK/IBI C OGHUM (TMPPOJI,
¢ypaH, THMO(deH) M AByMsS rerepoaToMaMy (IMpasos, WUMH/a30/, THUa3oJl,
okcasos). CtpoeHune. XuMuueckue CBOWCTBA. AnuzodoOHOCTE THpposia U
¢ypaHa. Peakiyu snektpoduibHOro 3ameljeHusi. IlopduH Kak ycroiuvBas
TeTpanupposibHasg cuctema. lllecTuneHHble TreTepoLMK/IbBI C  OLHUM
(MUpUAWH, XUHOAMH) U [JByMs (NUPUMUAMH) retepoaroMamu. CTpoeHue.
XuMHUUecKkue CBOWCTBAa. Peakiyy 31eKTPOQUIBHOIO W HYK/IeO(pH/IBHOrO
3amertienust. HukotuHoBas Kuciora.” JTabopaTopHbIH MPaKTUKYM

16

Carbohydrates." General characteristics and classification of carbohydrates.
Monosaccharides. Chemical properties.  Stereoisomerism. Cyclo -
oxotautomerism. Haworth formulas, mutarotation. Oligosaccharides.
Reducing and non-reducing disaccharides. Types of O -glycoside bond.
Polysaccharides. @~ The  main  representatives  of  carbohydrates.
Heteropolysaccharides and their role in biology and medicine.” Laboratory
practice

17

Nucleic acids." Purine and pyrimidine bases. Nucleosides, nucleotides,
structure, biological activity. The structure of ribonucleic and
deoxyribonucleic acids. The primary and secondary structure of nucleic acids.
The role of DNA and RNA in biochemical processes.? Laboratory practice

18

Control of knowledge, skills and abilities by modular units 5,6 *

Total

72

! — topic

?_ essential content
3 _ one thematic block includes several classes, the duration of one class is 45 minutes, with a
break between classes of at least 5 minutes

Considered at the department meeting of Chemistry, protocol of «30» May 2025 Ne 10.

-

Head of the Department of Chemistry / K A K. Brel




