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ANNOTATION:

Chemistry is taught in the first year of academic study- winter and summer semester.
Graduate in chemistry has knowledge that is necessary for understanding of chemical
principles applied in further study subjects. General and inorganic chemistry provides
students with understanding of solution properties, principles and techniques for qualitative,
qualitative and instrumental analysis, acids, bases, buffer solutions and basic physic-chemical
laws. Organic chemistry enables students to become familiar with compounds and reactions
taking part in metabolism and with organic compounds that have importance in toxicology.
Seminars are complementary to chemistry lecture. The knowledge of general, inorganic and
organic chemistry is thoroughly practiced during chemistry seminars. This is accomplished
through discussions on different topic, solving problems and naturally performing chemical

experiments. Students have to evaluate and comment their results at the end of the class.

PLAN OF TOPICS OF LECTURES

PROGRAM FOR LECTURES

Number

Topic

Hours

1

General and Inorganic Chemistry

Liquid systems. Solvent and solutions. Factors affecting solubility of
solute.

Solutions. Saturated, unsaturated and supersaturated. Concentration of
solutions.

Acids and bases. Properties of acids and based. Bronsted — Lowry
Concept of Acid and Bases. Strengths of Acids and Bases. Acid
Ionization Constant.

Self — ionization of water. pH scale. Methods of pH measurement.
Hydrolysis of salts.

(5]

Buffer solutions. The Henderson-Hasselbach equation. Buffer’s curve.
Buffer’s capacity. Physiological buffer systems.

Oxidation and reduction. Balancing of oxidation — reduction reactions.
Electrode potentials. Standard hydrogen electrode. Importance of
oxidation — reduction reactions.

Organic Chemistry
Aldehydes and ketones. Structure of the carbonyl group. Physical
properties. Oxidation and reduction, addition reactions.

Carboxylic acids. Nomenclature of carboxylic acids. Properties and
reactions. Aromatic carboxylic acids. Applications and significance.

Lipids — classification, composition and structure. Types of lipids.
Properties. Significance and uses. Phosphoglycerides and phospholipids.

Amino acids. Classification of amino acids. Essentials amino acids.
Acid-base properties of amino acids. Isoelectric point. Amino acids.
Chemical properties. Peptides

10

Carbohydrates. Monosaccharides — glucose, fructose, ribose. Occurrence.
Composition and structure. Physical properties. Disaccharides — sucrose,
maltose, lactose. Occurrence. Composition and structure. Physical
properties. Significance and uses.

11

Heterocyclic Compounds. Heterocyclic Bases. Heterocyclic compounds
with 5 membered rings — representatives and derivatives.

12

Heterocyelic compounds with 6 membered rings — representatives and
derivatives.




LABORATORY EXERCISES

Note: Following Laboratory program covers the full Chemistry Course (24 acad. hours).

Number | Topic Hours
1 Initial instructions: Safety rules in chemical lab. Solutions and 7
' methods for describing their concentration. Mass fraction and mass
percentage. Theoretical training: solving problems.
5 Solutions and methods for describing their concentration. Molar 2
- concentration. Theoretical training: solving problems.
3 Analytical chemistry. Analytical reactions for most important cations 2
' and anions.
4 Self-ionization of water, ionic product of water, pH. Methods for 2
' calculation and measurement of pH. Buffer solutions and their
properties. Henderson-Hasselbalch equation.
5 TEST: concentration, pH, buffer solutions. 2
6. Alcohols and phenols. Amines (aliphatic and aromatic). Amino 2
alcohols.
7 Aldehydes and ketones. Oxidation. Reactions of condensation and 2
polymerization. Carboxylic acids. Saturated and unsaturated acids.
Carboxylic acid derivatives: amides, esters, glycerophospholipids.
8. Substituted carboxylic acids. Hydroxy acids: lactic, malic, tartaric, 2
citric and salicylic acid. Amino acids: structure, stereoisomerism,
properties. Buffer action. Titration curves.
9. Heterocyclic compounds containing one N-atom: pyrrole, indole and 2
pyridine groups.
10. Heterocyclic compounds containing two or more N-atoms: pyrazole, 2
imidazole, pyrimidine and purine groups.
11. TEST: hydroxy acids, amino acids, heterocyclic compounds. 2
12. Carbohydrates: structure. Monosaccharides: properties. Disaccharides: V!

reducing and non-reducing. Polysaccharides: starch, glycogen and
cellulose. Hydrolysis of carbohydrates.

Note: Duration of Lab classes is 2 academic hours weekly (2 x 45 min = 90 min).
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Examination Synopsis of Chemistry

Protolitic theory of acid and bases. Strong and weak acids. Neutralization.

Protolitic theory of acid and bases. Acid-base reactions ¢ la Brensted. The Hydronium ion.
Acids and the hydrogen ion. Bases and the hydrogen ion.

Acid-base reactions @ la Brensted. Conjugate pairs.

Autoprotolysis. Ampholytes.

Lewis acids and bases.Protons and electron-pairs. Acid-base reactions without protons.
Dissociation of water. lon product of water.

pH. pH scale. pH indicators. Titration.

Oxidation-reduction reaction. Oxidizing and reducing agents

Electron half- and full ionic equations. The reaction between hydrogen peroxide and
manganate (VII) ions.

. Buffer solution. An acidic buffer solution. An alkaline buffer solution.

. How do buffer solutions work? Calculating the pH of buffere solutions Buffer capacity.

. Alcohols. The different kinds of alcohols. The manufacture of alcohols.

. The dehydration of alcohols. Reacting alcohols with sodium. Replacing the -OH group in

alcohols by a halogen. Oxidation of alcohols.

Etherification of alcohols. Mechanism. Preparation of esters.

Aldehydes and ketones. Bonding and reactivity.

Aldehydes and ketones. Making aldehydes and ketones. Simple addition to aldehydes and
ketone — the nucleophilic addition of hydrogen cyanide, sodium hydrogensulphite, ammonia,
hydrazine, hydroxylamine and water.

Aldehydes and ketones. Reduction and oxidation of aldehydes and ketones.

Addition — elimination reaction of aldehydes and ketones.

Carboxylic acids. Making and acidity of the carboxylic acids. Differences in acid strengths
between carboxylic acids, phenols and alcohols. Variations in acid strengths between
different carboxylic acids.

Chemical reactions of the carboxylic acids. Etherification of carboxylic acids.

Reduction of carboxylic acids. Converting carboxylic acids into acyl chlorides. The
decarboxylation of carboxylic acids and their salts.

Derivatives of carboxylic acids. Amides. Making and hydrolysis of amides. Chemical
reaction of amides. Polyamides.

Derivatives of carboxylic acids. Acid anhydrides. Making and reaction of acid anhydrides
with water, alcohols and phenol.

Derivatives of carboxylic acids. Nitriles. Making and hydrolysis of nitriles. Reducing nitriles
to primary amines.

Derivatives of carboxylic acids. Esters. Fats and oils. Properties of simple esters, fats and
oils. The mechanism for the etherification reactions. Hydrolyzing esters. Acid catalyzed
hydrolysis of esters.

Lipids containing glycerol — triglycerides, glycerophospholipids (phospholipids). Polyesters.
Hydroxy carboxylic acids. Lactic acid. Lactic acid in foods.

Hydroxy carboxylic acids. Salicylic acids.

Hydroxy carboxylic acids. Citric acid

Hydroxy carboxylic acids. Furamic and maleic acids.
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Hydroxy carboxylic acids. Tartaric acid.

Important chemical reactions of the hydroxy carboxylic acids.

Amino acids. Amino acids classification according to R — group (biochemical). Optical
activity of amino acids.

Amino acids as zwitterions. Adding an alkali to an amino acid solution. Adding an acid to an
amino acid solution. Shifting the pH from one extreme to the other.

Isoelectric point. The titration curve. Peptides and polypeptides

Carbohydrates. Structure of monosaacharadises. Aldosee. D-Glucose, D-galactose, D-
mannose, D-ribose.

Carbohydrates. Structure of monosaacharadises. Ketoses - D-fructose.

Structure of disaccharides. Maltose, cellobiose, lactose, sucrose.

Structure of polysaccharides. Cellulose, starch, glycogen.

Structure of polysaccharides. Sorbitol, glucosamine, pectin, glycosaminoglycans, heparin.
Important chemical reactions of monossacharadises.

Heterocyclic Compounds. Pyrrole. Porphin. Protoporphyrin. Hemoglobin.

Heterocyclic Compounds. Indole. Tryptophan. Tryptamine. Serotonin. Skatole.
Heterocyclic Compounds. Diazoles. Pyrazole. Antipyrine. Primidone. Analgin.
Heterocyclic Compounds. Pyridine. N-subtitution. Pyridine carboxylic acids. Vitamin B.
Heterocyclic Compounds. Purine. Uric acid, adenin, guanine, xantine

Heterocyclic Compounds. Pyrine alkaloids.
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I[Ipenunc-u3Bieyenne Ha
MPOTOKOJI
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/dopma: mpuchcTBena/

Huec, 11.01.2022 ce nmposeze karexpen cuBer Ha Katempara mo "XuMus" cbe criemuus

JIHEBEH PEJI:

1. OOcrpxpame W IpHEMaHe HA AKTYaIM3HpaHd yueOHM NpPOrpaMH 3a CIIELHATHOCT
Henramna Menunuaa AEO u BEO

2. Pazmam

Ha karenpenusT chser npuchersar: mpod. JI. Makenoncku, mom. JI. Jlo6peBa, mom. AnGena
Mepmxanora, mgom. Ct. I'eoprumera, ri. ac. K. Ileiiuesa, ro. ac. B. IlamaiioroBa, ri. ac. A.

I'epacumoBa, ri.ac. J.Hanepa

ITo 1.1 or nueBHus pex npod. JLMaxenoncku ueGOpPMEpa, Te CIEH NPOBEIECHA KOHCYIITAIS
npennara Ja ce NpHeMar aKTyalnsupaHHTe y49e0HH IporpamMs 3a chenuaiHocT JleHTtanHa
Menumuna AEO u BEO '

HpﬂJIJ'IO)I{CHI'IGTO 0e moIoKEeHO Ha IJIaCyB4aHC OT aKaJEMHAYHHA CHCTAB HA KaTeapaTa.

I'nacysaym: 8 gy, ot kouto: 3A — 8 symu; [IPOTHB — 0 gymms; BB3J[BPIKAJIN CE — 0 gymm;
PENIEHUE: Ilpeanoxenuero Oemre riacyraHo monokuTeNHo o1 Karenpenus CBBET

11.01.2022 ¢ PrroBomuTEN KaTeapa:

rp. Bapna /mpod. JL.Makenonckn/

[TpoToKOIIHK:
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