	1.
	Name of a subject 


	Chemistry (1st year, Faculty of Medicine, English Division)

	2.
	Head of the Department
	Dr hab. Halina Gabryel-Porowska

	3.
	Didactic classes at the unita

50 hours
	ECTSb

	
	Lectures
	Seminars 
	Labs 
	Elective  courses 

	
	15 hours

	
	35 hours


	

	4.
	The prerequisite  requirements for the  implementation of the didactic classes at the unit and a way of final evaluation

The chemistry knowledge at the level presented at high school 



	5.
	 Topics of the didactic classes at the unit

	
	Lectures (90 min)
Lecture 1
Elements composition of animate and inanimate matter. Common features of biologically important elements: C, N, H, O. Microelements. Physicochemical properties of water and its importance in biology. Theories of electrolytic dissociation. Acids and bases by Brönstedt, the strength of acids and bases. Dissociation constant and dissociation degree, pH calculations. Salt hydrolysis. Buffers and the mechanisms of pH stabilization, buffer’s capacity. Buffers in human body.
Lecture 2
Titration of acids and bases as an example of titration analysis. Alkacymetric indicators, titration curves.
Complex compounds, structure and their importance in living organisms.

Solutions. Ways of expression of solutions concentrations. Examples of calculations.
Colloidal solutions. Lyophobic and lyophilic solutions.

Lecture 3
Raoult’s law and its appliance. Osmotic pressure, analogy to gases laws. Hypo-, iso- and hypertonic solutions, osmole. 
Oxidation-reduction electrochemical potential. Heterometallic cells and concentration cells, hydrogen half cell pH 0.0, standard potential. Biological half-cells, hydrogen half-cell pH 7.0. Oxidation-reduction pairs in mitochondria. Utilization of potential differences of oxidation-reduction pairs for ATP synthesis.
Lecture 4 (45 min)

Oxygen and its reactive forms. Oxygen free radicals, structure, formation and removing from the organism. Reaction with unsaturated fatty acids and DNA. The ozone hole.
Lecture 5
Carbohydrates: Monosaccharides – structure, formation of ring forms, mutarotation. Monosaccharides isomerism – stereoisomers, diastereoisomers, enantiomers, epimers, anomers. Physicochemical properties of monosaccharides (reducing properties, action of strong acids on monosaccharides, enolization, osazone formation). Derivatives of monosaccharides – deoxysaccharides, aminohexoses and sialic acids, phosphoric esters, glycosides. Protein glycation and Amadori rearrangement.

Disaccharides – lactose, saccharose (sucrose), celobiose, maltose. Homopolysaccharides – glycogen, starch, cellulose, chitin. Heteropolysaccharides (glycosamino-glycans). N- and O-glycosidic oligosaccharides of glycoproteins. Blood group determinants.

Lecture 6
Lipids: Lipids classification. Saturated and unsaturated fatty acids. Essential unsaturated fatty acids. Acylglycerols and phospholipids, three-dimensional structure,  two-layers structure, micelle. Amphiphilic compounds – natural and synthetic detergents. Sphingolipids (ceramides). Steroids, cholesterol, prostaglandins. 
Hydroxyacides – lactides, lactones. Biological hydroxyacids, isomerism. Polycarboxylic acids and hydroxyacids.
Lecture 7
Amino acids, peptides, proteins: Amino acids – structure, classification, chemical properties, ionic properties, isoelectric point. Biogenic amines. Structure and properties of peptide bond. Natural peptides (glutathione, insulin) and synthetic peptides (Kevlar, aspartam). Primary, secondary, tertiary and quaternary structure of protein. Colloidal properties of proteins in solution.

Lecture 8  Aromatic hydrocarbons and their derivatives of biological importance: Phenol, properties and derivatives. Phenol structures in some vitamins (vitamin E, vitamin K) and hormones (noradrenaline, adrenaline). Diphenols and derivatives: pyrokatechine, resorcin, hydroquinone, hormones of adrenal medulla. Quinones and derivatives: ubiquinone, 1,4-naphthoquinone, vitamine K. Aromatic carboxylic acids: benzoic acid, salicylic acid, aspirin, paracetamol. Aromatic compounds with conjugated rings. 
Derivatives of heterocyclic compounds with biological importance: Five- and six-member ring aromatic heterocyclic compounds with 1 and 2 heteroatoms and their appearance in biological compounds (vitamin B1, vitamin PP, hemoglobin) and drugs. Purine and pyrimidine bases, tautomeric forms. Nucleosides and nucleotides, alkaloids of tea and coffee. Coenzymes with heterocyclic rings (NAD, FAD, FMN). General rules of DNA and RNA structure.

	
	Seminars – not applied


	
	Labs 
Lab 1 Laboratory regulations and safety rules. Characteristic reactions of biologically important ions. (4 hours)
Lab 2 Assigning of  dissociation constant and dissociation degree of weak electrolytes. Buffer solutions. Calculations of dissociation degree, dissociation constant, pH of electrolytes, buffers pH, buffers capacity. (4 hours)
Lab 3 Titration analysis of strong and weak electrolytes. Calculations (solution concentrations). (4 hours)
Lab 4 Organic mixtures separations (filtration, sublimation, adsorption, extraction, distillation). Thin layer chromatography.(4 hours) 

Lab 5 Mid term test 1 (Labs 1-5) (2 hours)
Lab 6 Analyses of alcohols, aromatic compounds, aldehydes, ketones, saccharides. The ratake of Mid term test 1. (4 hours)
Lab 7 Properties of carboxylic acids, lipids, amino acids. (4 hours)
Lab 8 Analyses based on monochromatic light absorption – absorption spectrophotometry. (4 hours)
Lab 9 Mid term test 2 (Labs 6-9) (2 hours)
Lab 10 Retake of unsatisfactory notes from labs and mid term test 2. (3 hours)


	
	Elective  courses – not applied


	6.
	 A form of classes’ crediting
1. A way of evaluation individual labs: to pass individual lab students write a theoretical test and perform practical experiments and individual practical tasks. In case of failure students are allowed to have the second term of theoretical test in a week time.
2. A way of evaluation seminars – not applied
3. A  way and a form of final evaluation the whole course at the unit: to get credit of the whole course students have to pass all labs and mid term tests. Students are allowed to pass failures (in the second term) – not more than 4 (one Mid term test within) after the end of the course. In case of 5 and more failures (two Mid term tests within) students do not get credit. 
4. A form of exemption from an exam – not applied


	7.
	 A list of recommended books
1. The obligatory books for obtaining a basic knowledge of a subject (max 2 books):

- Timberlake K. C. “General, organic and biological chemistry” (2004)
2. The optional  books (max 2 books)

- Bresnick S. “High-yield general chemistry” (1996)


a –  write down the number of  didactic hours
b –  the Dean ‘s Office puts in the table

