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1. Basic Information about the Course
	Course title
	Biochemistry

	Course code
	BCh

	Faculty responsible for the study programme
	Faculty of Medicine, Collegium Medicum, University of Rzeszów

	Unit delivering the course
	Department of Medical Chemistry and Metabolomics

	Field of study
	Medical analytics

	Level of studies
	Long-cycle Master’s degree programme

	Profile
	Practical

	Mode of study
	Full-time

	Year and semester(s)
	Year 2, Semester 3 and 4

	Course type
	Compulsory

	Language of instruction
	English

	Course coordinator
	Rafał Podgórski, PhD, DSc, Associate Professor

	Teaching staff
	Rafał Podgórski, PhD, DSc, Associate Professor
Sabina Galiniak, PhD, DSc, Associate Professor
Michalina Grzesik-Pietrasiewicz, PhD, Eng.
Kornelia Łach, PhD, Eng.



1.1. Forms of classes, contact hours and ECTS credits

	Semester
	Lectures
	Classes
	Tutorials
	Labs
	Seminars
	Practical training
	ECTS

	3
	20
	-
	-
	30
	15
	-
	4

	4
	20
	-
	-
	20
	15
	-
	3




1.2.	Mode of delivery
x traditional on-site classes
☐ distance learning

1.3. 	Form of assessment
Final examination

2. Prerequisites
	Knowledge of chemistry and biology at secondary school level.




3. Course Objectives, Learning Outcomes, Course Content and Teaching Methods

3.1. Course objectives

	C1 
	Understanding the biochemical and molecular basis of biochemical processes occurring in living organisms.

	C2
	Acquiring knowledge of the structure and function of proteins, carbohydrates, lipids, nucleic acids, hormones and vitamins.

	C3
	Understanding biochemical processes occurring in the human body under physiological and pathological conditions.



3.2. Learning outcomes

	Learning outcomes
	The student:
	Reference to directional effects

	EK_01
	Knows and understands the stages of the cell cycle, including molecular aspects of its regulation.
	A.W4.

	EK_02
	Knows and understands mechanisms of hormone action and consequences of hormonal dysregulation.
	A.W6.

	EK_03
	Knows the structure, physicochemical properties and functions of carbohydrates, lipids, amino acids, proteins, nucleic acids, hormones and vitamins.
	A.W7.

	EK_04
	Knows and understands metabolic processes, their regulation mechanisms and interconnections at molecular, cellular, organ and systemic levels.
	A.W8.

	EK_05
	Knows and understands mechanisms of cell-to-cell communication and cell–extracellular matrix interactions, intracellular signaling pathways and examples of their dysfunction.
	A.W9.

	EK_06
	Is able to apply biochemical knowledge to analyse and assess physiological and pathological processes, including drug and toxic substance effects.
	A.U4.

	EK_07
	Is able to detect and quantify amino acids, proteins, carbohydrates, lipids, hormones and vitamins in biological material and to isolate and assess quality and concentration of nucleic acids.
	A.U5.

	EK_08
	Is able to perform enzymatic reaction kinetics studies.
	A.U6.

	EK_09
	Is able to apply biochemical knowledge to analyse physiological and pathological processes, including pharmacological effects.
	A.U12.



3.3. Course content
A. Lectures
	1. [bookmark: _Hlk89267102]Structure and function of biological membranes, transport mechanisms, receptor structure and signal transduction; membrane receptors and chemical messengers.
2. Amino acids – definition, structure, classification, biologically significant derivatives.
3. Peptides – peptide bond characteristics, nomenclature, biologically important peptides.
4. Proteins – classification, functions, hierarchical structure, structure–function relationship, stabilization factors, purification and analytical methods.
5. Protein biosynthesis and post-translational modifications.
6. Protein catabolism – transamination, oxidative deamination.
7. Enzymes as biocatalysts; classification, coenzymes, enzyme kinetics.
8. Biological oxidation – mitochondrial respiratory chain, ATP synthase, oxidative phosphorylation.
9. Carbohydrate metabolism.
10. Lipid metabolism, β-oxidation, ketone body formation, cholesterol metabolism.
11. Nucleotides, nucleic acids, replication, transcription, gene regulation.
12. Hormones – classification and mechanisms of action.
13. Vitamins – deficiency states and metabolic consequences.
14. Biochemistry of oxidative stress.
15. Integration and regulation of metabolism.
16. Xenobiotic metabolism and ethanol metabolism.



B. Seminars and labs 

	Seminars
1. Biochemistry of selected cellular structures.
2. Cytoplasmic and extracellular matrix.
3. Biochemical basis of cytoskeletal and membrane channel disorders.
4. Amino acid metabolism disorders.
5. Enzymatic diagnostics.
6. Blood biochemistry.
7. Metabolic diseases of carbohydrates, lipids and nucleic acids.
8. Steroid hormones and steroidogenesis disorders.
9. Oxidative stress in disease etiology.
10. Biochemistry of physical exercise and starvation.

	Labs
1. Characteristic reactions of amino acids and sugars.
2. Protein analysis and serum protein electrophoresis.
3. Thin-layer chromatography.
4. Determination of glucose, bilirubin and hemoglobin levels.
5. Urine analysis.
6. Determination of α-amylase activity.
7. Detection of enzymatic activity.
8. Determination of glutathione and total antioxidant capacity.
9. Oxidative stress markers.
10. Electrochemical methods in food analysis.
11. Lipid analysis.



3.4 Teaching methods
· Multimedia-supported lectures
· Seminars (discussion, presentations, group work)
· Laboratory experiments and research problem analysis

4. Assessment methods and criteria

4.1 Verification of learning outcomes

	Effect symbol
	Methods for assessing learning outcomes
(e.g., colloquium, oral exam, written exam, project, report, observation during classes)
	Form of teaching
(lectures, labs, etc.)

	EK_01
	written tests, final written examination
	lectures, seminars, labs

	EK_02
	written tests, final written examination
	lectures, seminars, labs

	EK_03
	written tests, final written examination
	lectures, seminars, labs

	EK_04
	written tests, final written examination
	lectures, seminars, labs

	EK_05
	written tests, final written examination
	lectures, seminars, labs

	EK_06
	written tests, reports, ongoing assessment during classes
	seminars, labs

	EK_07
	written tests, reports, ongoing assessment during classes
	seminars, labs

	EK_08
	written tests, reports, ongoing assessment during classes
	seminars, labs

	EK_09
	written tests, reports, ongoing assessment during classes
	seminars, labs



4.2 Course completion requirements
	A condition for passing the course is attendance at lectures, obtaining credit for laboratory classes and seminars, and passing the final examination with a positive grade.
A condition for passing the laboratory classes is attendance at classes, completion of all planned experiments, and obtaining positive grades in preliminary tests and laboratory reports. The final grade for laboratory classes is calculated according to the following formula:
0.2 × the average grade from reports + 0.8 × the average grade from preliminary tests.
A condition for passing the seminars is attendance at classes, preparation of a presentation on an assigned topic, obtaining passes in post-presentation tests (assessed on a pass/fail basis), and obtaining positive grades in two mid-semester test assessments (a total of four tests). The final grade for seminars is calculated according to the following formula:
0.3 × the average grade from presentations + 0.7 × the average grade from tests.
After completion of lectures in the winter semester, a semester test is conducted, consisting of a minimum of 20 single-choice questions with four answer options.
A condition for admission to the first examination term is passing the laboratory classes and seminars. The examination consists of a minimum of 40 single-choice questions with four answer options.
Grading criteria:
5.0 – demonstrates knowledge of course content at the level of 93%–100%,
4.5 – demonstrates knowledge of course content at the level of 85%–92%,
4.0 – demonstrates knowledge of course content at the level of 77%–84%,
3.5 – demonstrates knowledge of course content at the level of 69%–76%,
3.0 – demonstrates knowledge of course content at the level of 60%–68%,
2.0 – demonstrates knowledge of course content below 60%.



5. Total student workload

	Activity
	Hours

	Contact hours
	120

	Consultations and exam
	5

	Independent study
	50

	Total hours
	175

	TOTAL ECTS
	7




6. Literature 

	Core literature:
1. Lippincott® Illustrated Reviews: Biochemistry. Susan M. Viselli, Emine E. Abali, Susan D. Cline. Wolters Kluwer Health, 2025.

	Supplementary literature: 
1. Lehninger Principles of Biochemistry. Michael Cox. Macmillan Learning, 2021





