
SYLLABUS 

 

 

Subject: Medical Chemistry  

Study programme: General Medicine Study Period: 1. semester 

Evaluation: Exam Subject Type: compulsory 

Content: 2 h. lectures and 2 h. practical exercises / week Total 56 hours 

 

Workplace:  Department of Medical and Clinical Biochemistry PJŠ University MF 
 

Week 
Lectures 

http://portal.lf.upjs.sk 

Practical Lessons 

http://portal.lf.upjs.sk 

1. 

INTRODUCTION TO MEDICAL CHEMISTRY 
- Definition of terms 

- International (English) nomenclature 

PERIODIC LAW, WATER AND SOLUTIONS 
- Periodicity of the elements, micro-, macro-elements 

- Water, properties and biological function of water 

- Disperse systems, properties of disperse systems 

- Solutions                                                                 

SAFETY IN CHEMICAL LABORATORY 
(http://portal.lf.upjs.sk/articles.php?aid=161,  

Principles of laboratory technique) 

 

Nomenclature of inorganic substances (English) 
(http://portal.lf.upjs.sk/articles.php?aid=236, 

Nomenclature) 

2. 

 
ACIDS AND BASES, pH 
CHEMICAL EQUILIBRIUM 
- Arrhenius, Bronsted-Lowry and Lewis theory 
- Autoprotolysis, H+ exponent 
- pH of acids and bases 

- Buffer systems, hydrolysis of salts 

- Equilibrium of a chemical reaction, equilibrium constant, 

impact of factors on chemical equilibrium 

PRINCIPLES OF LABORATORY TECHNIQUE 
- exercise: Volume measurement - pipetting 

(http://portal.lf.upjs.sk/articles.php?aid=161, 

Principles of laboratory technique) 

 

VOLUMETRIC ANALYSIS 
- exercise: Preparation and standardisation of NaOH 

solution 

(http://portal.lf.upjs.sk/articles.php?aid=161, 

Volumetric analysis) 

3. 

 CHEMICAL KINETICS 
- Kinetics of chemical reactions 
- Effect of reactant concentration, temperature on reaction 

rate; order of reaction rate 
 THERMODYNAMICS 

- Chemical Thermodynamics 

- Internal energy, enthalpy, entropy 

- Gibbs free energy, chemical reaction spontaneity  

CALCULATIONS I. 
- Stoichiometric calculations 

- Solutions - calculations 

(http://portal.lf.upjs.sk/articles.php?aid=232, 

Stoichiometry, Concentrations of solutions) 

 

4. 

 
CHEMICAL REACTIONS 

- Precipitation reactions, solubility equilibrium   

- Complexation reactions 

- Redox reactions, redox potential 

- Electrochemistry 

- Electrode potential of metals 

PREPARATION OF BUFFERS  
- exercise: Preparation of acetate buffers 

(http://portal.lf.upjs.sk/articles.php?aid=161, Acids 

and bases) 

 

EFFECT OF ACIDS AND BASES ON BUFFER 
pH 

- exercise: Effect of acids and bases on pH of buffers, 

Buffering capacity 

(http://portal.lf.upjs.sk/articles.php?aid=161, Acids 

and bases) 

5. 

 
BIOCHEMICALLY IMPORTANT ORGANIC 
COMPOUNDS AND REACTIONS 
- Medically and toxicologically important organic 

compounds 

- Carboxylic acids and their derivatives 

- Carbonic acid derivatives  
- Organic sulphur, phosphorous, nitrogen compounds, 

structure and biological significance 
- Cannizzaro reaction, schiff base synthesis 

CALCULATIONS II. 
- Calculation of pH of acid, base, and salt solutions 

- Buffers 

(http://portal.lf.upjs.sk/articles.php?aid=232, pH acids 

and bases, pH buffers) 

 

6. 

HETEROCYCLES 
- 5-membered heterocycles with one or more heteroatoms 

- 6-membered heterocycles with one or more heteroatoms 

- Biochemically and medicinally important derivatives of 

heterocyclic compounds (purines, pyrimidines, 

hormones, medicinal drug) 

- Heterocyclic compounds as drugs 

PROPERTIES OF ORGANIC COMPOUNDS 
- exercise: Preparation of esters of carboxylic acids 

(http://portal.lf.upjs.sk/articles.php?aid=161, 

Properties of organic compounds) 

 
1st REVISION TEST: repetition 1st – 5th week 



SYLLABUS 

 

 

7. 

SACCHARIDES AND THEIR IMPORTANT 
DERIVATIVES  

- Medically important bioorganic compounds 

- The relationship between structure and biological activity 

of saccharides 

- Biologically important monosaccharides and their 

derivatives 

- Disaccharides and polysaccharides, structure and 

biological properties 

- Complex saccharides (e.g. peptidoglycans, glycoproteins, 

GAG) – structure, function, importance 

CALCULATIONS III. 
- Spectrophotometric calculations 

(http://portal.lf.upjs.sk/articles.php?aid=232, 

Spectrophotometry) 

 
NOMENCLATURE OF ORGANIC 
COMPOUNDS 
- Hydrocarbons and their derivatives, Carboxylic 

acids, Heterocycles and Lipids, Saccharides and 

Amino Acids, Nucleic acids and Vitamins 

(http://portal.lf.upjs.sk/articles.php?aid=236) 

8. 

LIPIDS AND STEROIDS 
- Basic structure and classification of lipids 

- Fatty acids, their medical importance and compounds 

derived therefrom (e.g. eicosanoids) 

- Complex lipids (e.g. phospholipids, sphingolipids, 

lipoproteins) - classification, structure, importance  

- Derived lipids (e.g. steroids and their derivatives) – 

structure, function, importance 
-  

CHEMICAL PROPERTIES OF SACCHARIDES 
- exercise: Reactions of monosaccharides: 

Seliwanoff’s  reaction, Tollen’s reaction, 

nitrochromium reaction  

- exercise: Reducing properties of monosaccharides: 

Trommer’s  reaction, Fehling’s reaction 

- exercise: Iodine test 

(http://portal.lf.upjs.sk/articles.php?aid=161, 

Saccharides) 

9. 

AMINO ACIDS, PEPTIDES 
- Classifications of amino acids, biochemical properties 

and their use in clinical biochemistry 

- Amino acid derivatives and their biochemical 

significance  

- Medically important peptides, structure (peptide bond), 

classification, properties 
- Biochemically important peptides (e.g. glutathione) 

CHEMICAL PROPERTIES OF LIPIDS 
- exercise: Hydrolysis of neutral lipids by lipase 

(http://portal.lf.upjs.sk/articles.php?aid=161, Lipids) 

10. 

PROTEINS  
- Spatial structure, classification, physical-chemical 

properties, biomedical importance 

- Functional protein dispersity 

- Properties of protein solutions 

- Isolation methods and their use in medical practice 

- Preparation of pure proteins (isolation, solubility, 

chromatography, electrophoresis, ultracentrifugation) 

REACTIONS OF AMINO ACIDS 
- exercise: Reaction of amino acids with ninhydrin 

- exercise: Individual amino acid tests: 

Xanthoprotein reaction 

- exercise: Detection of peptide bond by Biuret 

reaction 
(http://portal.lf.upjs.sk/articles.php?aid=161, Amino 

acids) 

11. 

NUCLEIC ACIDS    
- Nucleotides and nucleosides 
- Biochemically important nucleotides with high energy 

bonds 
- DNA and RNA -  structure and biologic properties 

- Nucleic acid analysis techniques, their use in medical 

practice (restriction enzymes, PCR) 

CHEMICAL PROPERTIES OF PROTEINS 
- exercise: Reversible precipitation of proteins  

- exercise: Irreversible precipitation of proteins 

(http://portal.lf.upjs.sk/articles.php?aid=161, Proteins) 

12. 

ENZYMES I. 
- Specialities of chemical reactions in living organisms 

- Specialities of enzyme molecule – active site, specificity, 

mechanisms of catalysis  

- Isoenzymes and allosteric enzymes  

- Enzyme activity 

- Enzyme classification 

NUCLEIC ACIDS 
- Exercise: Isolation of nucleoproteins from 

eukaryotic cells 

- Exercise: Quantitative determination of DNA 

(http://portal.lf.upjs.sk/articles.php?aid=161, Nucleic 

acids) 

2nd REVISION TEST: repetition 6th – 11th 
week 

13. 

NATURAL COMPOUNDS, VITAMINS  
- Terpenes, alkaloids and flavonoids, structure physical-

chemical properties, biological significance and use in 

medicine 
- Basic properties of vitamins, structure and importance in 

biochemistry (e.g. coenzymes) and in medicine 
COENZYMES - STRUCTURE AND SIGNIFICANCE  
- Coenzyme classification       

- The mechanism of action of various coenzymes 

- Metal ions as cofactors  

- Ribozymes and other catalytically active molecules  

CALCULATIONS IV. 
- Calculation of Vmax and KM in enzymatically 

catalysed reactions 

(Seminars from Medical Biochemistry: 1.2 Kinetics of 

enzymatic reactions, p. 6) 

 

3rd REVISION TEST: practical exercises 

14. 

MEMBRANES AND TRANSPORT 
- Structure of biological membranes, lipid bilayer     

- Membrane proteins 

- Transport of substances across biological membrane  

LABORATORY DIAGNOSTICS IN CLINICAL 
PRACTICE 
- Biological material 

(Seminars from Medical Biochemistry: 9.1 Biological 

material, p. 195) 

 

EVALUATION OF STUDENTS WORK 

 


