Appendix No. 1.5 to the Resolution No. 61/2025
                                                                                                                                                      of the Rector of the University of Rzeszów

SYLLABUS
REGARDING THE QUALIFICATION CYCLE FROM 2025 TO 2031
ACADEMIC YEAR 2025/2026

1. Basic Course/Module Information
	Course/Module title
	General and inorganic chemistry

	Course/Module code
	GIC

	Faculty (name of the unit offering the field of study)
	Faculty of Medicine, Collegium Medicum, University of Rzeszów

	Name of the unit running the course
	Department of Toxicology

	Field of study
	Medical Analytics

	Qualification level
	Long-cycle Master’s studies

	Profile
	General academic

	Study mode
	Full-time programme

	Year and semester of studies
	Year I, semester I

	Course type
	Obligatory

	Language of instruction
	English

	Coordinator
	Dr hab. n. med. i n. o zdr. Kamil Jurowski, prof. UR

	Course instructor
	The classes are taught by selected staff members of the Department of Toxicology.


* - as agreed at the faculty

1.1. Learning format – number of hours and ECTS credits  

	Semester
(no.)
	Lectures
	Laboratories
	Seminars
	Practical classes
	others
	ECTS credits

	2
	30
	30
	15
	-
	-
	5




1.2.	Course delivery methods 
x in traditional way
☐ distance education methods and techniques

1.3 	Course/Module assessment (exam, test, pass with a grade)

2. Prerequisites 
	Basic knowledge of chemistry at the secondary school level.








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

3.1 Course/Module objectives

	C1 
	Introduction to the fundamentals of general and inorganic chemistry.

	C2
	Introduction to the basic principles of analytical chemistry.



3.2 Course/Module Learning Outcomes  (to be completed by the coordinator)

	Learning Outcome
	The description of the learning outcome 
defined for the course/module
	Relation to the degree programme outcomes [footnoteRef:1] [1: ] 


	EK_01
	The student knows and understands the issues related to general and inorganic chemistry to the extent necessary for a deeper understanding of topics within the scientific disciplines of chemical sciences and biological sciences, as well as the principles of determining inorganic compounds and analytical procedures used in medical laboratories.
	B.W1

	EK_02
	The student knows and understands the chemical properties of elements and their compounds.
	B.W4

	EK_03
	The student knows the fundamentals of atomic nucleus structure and nuclear reactions, in particular radioactive decay and the principles of calculating radionuclide decay rates.
	B.W5

	EK_04
	The student knows the mechanisms of formation and types of chemical bonds as well as the mechanisms of intermolecular interactions in different states of matter.
	B.W6

	EK_05
	The student knows analytical methods for qualitative and quantitative assessment of inorganic and organic compounds and understands the rationale for their application in medical analysis.
	B.W10

	EK_06
	The student knows the nomenclature, properties, and methods for identification of inorganic and coordination compounds.
	B.W13

	EK_07
	The student is able to apply basic laboratory techniques, including qualitative chemical analysis.
	B.U1

	EK_08
	The student is able to prepare solutions of defined concentrations as well as solutions with defined pH values, particularly buffer solutions.
	B.U2


 In the case of an educational pathway leading to the acquisition of teaching qualifications, the learning outcomes specified in the standards of education preparing for the teaching profession should also be taken into account.

3.3 . Course content  (to be completed by the coordinator)

A. Lectures

	Content outline

	Introduction to general chemistry. Atomic nucleus and radioactivity.

Electrons in atoms of elements and the resulting consequences.

Electrons in atoms of elements and the resulting consequences – continuation.

Changes in the physicochemical properties of elements in the periodic table of chemical elements. Chemical bonding – part 1.

Chemical bonding – part 2. Intermolecular interactions. Properties of inorganic compounds resulting from the types of bonds present. Chemical bonding in terms of molecular orbitals. Energy diagrams of molecules of the A₂ and AB types.

Shape and geometry of molecules: hybridization of valence atomic orbitals, VSEPR theory.

Stoichiometry: chemical formulas, chemical reaction equations, mixtures. Methods of separating mixtures. Stoichiometry of concurrent reactions. Chemical reaction yield.

Chemistry of aqueous solutions: structure and types of solutions, stability of colloidal solutions, solubility of substances. Methods of expressing concentrations: percentage concentration, molar concentration and others (e.g., mole fraction).

Electrolytic dissociation. Acid–base theories. Degree of dissociation. Dissociation constant. Ionic product of water. Concept of solution reaction and pH, pH scale. Calculations involving strong electrolytes.

Ionic equilibria: concentration and activity. Weak electrolytes. Ostwald’s dilution law. Polyprotic acids and bases.

Indicators. Salt hydrolysis. Solubility and solubility product. Buffers and buffer capacity.

Oxidation states and redox reactions: rules for determining oxidation states in inorganic compounds. Complex situations in oxidation–reduction equations involving inorganic compounds, including disproportionation, comproportionation, redox reactions with fractional oxidation states, reactions in which oxidation states change for multiple atoms of different types, determination of reaction medium in redox equations. Speciation phenomena and their influence on the properties of substances.

Oxidation states of carbon, nitrogen and oxygen in organic compounds. Rules for determining oxidation states of carbon atoms in organic compounds. Selected redox reaction equations involving organic compounds. Redox processes in biological systems.

Fundamentals of electrochemistry: metal activity/electrochemical series, half-cells and electrochemical cells, electromotive force of a cell. Corrosion.

Dependence of electrode potential on the concentrations of components in a redox system for a given reaction. Concentration cells.

Electrolysis, decomposition voltage. Rules governing electrode reactions depending on the substances undergoing electrolysis. Principles governing electrode processes during electrolysis using platinum or graphite electrodes based on chemical calculations. Detailed examples of electrolysis depending on the classification of inorganic compounds.

Fundamentals of thermochemistry: energy and its types, types of thermochemical systems, types of thermochemical processes. Internal energy and the first law of thermodynamics. Computational methods used for calculating enthalpy changes.

Energy profile of a chemical reaction. Entropy and the second law of thermodynamics. Third law of thermodynamics. Gibbs free energy and Helmholtz free energy. Relationship between Gibbs free energy and the electromotive force of a cell.

Chemical kinetics: factors influencing the rate of chemical reactions. Definition and methods of calculating reaction rates. Rate equations. Molecularity and reaction order. Reaction rate as a function of temperature and pressure. Van’t Hoff rule. Chemical catalysis. Inhibition and inhibitors. Fundamentals of enzymology.

Chemical equilibrium (chemical statics): fundamental concepts and calculations, equilibrium constant expressions. Le Chatelier–Braun principle: influence of changes in temperature, pressure and reactant concentrations. Oil–water partition coefficient and its applications.

Fundamentals of pharmacokinetics/toxicokinetics and pharmacodynamics/toxicodynamics.

Classification of inorganic compounds: oxides, peroxides, acids, bases, hydroxides, salts. Coordination/complex compounds – nomenclature and structure. Amphoterism. Complex formation constant.

Characteristics, properties, applications and biological significance of selected elements of the s-block.

Characteristics, properties, applications and biological significance of selected elements of the p-block.

Characteristics, properties, applications and biological significance of selected elements of the d-block.

Methods of representing the structure of chemical molecules.

Isomerism and its implications for the properties of substances.

Mechanisms of chemical reactions.

Fundamentals of chemistry in biochemistry.

Relationship between the structure of a substance and its activity (SAR, QSAR).



B. Seminars 

	Content outline

	Calculations related to: Stoichiometry of chemical formulas, reaction equations and mixtures; methods of mixture separation; stoichiometry of parallel (concurrent) reactions; chemical reaction yield; aqueous solution chemistry with emphasis on solubility; methods of expressing concentration (mass percent, molar concentration, and others such as mole fraction).

Calculations related to: Electrolytic dissociation; acid-base theories; degree of dissociation and dissociation constants; ionic product of water; solution reaction and pH (pH scale); calculations for strong electrolytes; ionic equilibria (concentration vs activity); weak electrolytes and Ostwald’s dilution law; polyprotic acids and bases; indicators; salt hydrolysis; solubility and solubility product (Ksp); buffers and buffer capacity; oxidation states and redox reactions-rules for assigning oxidation states in inorganic compounds; complex redox equation cases (disproportionation, comproportionation, fractional oxidation states, multiple atoms undergoing oxidation state changes, determination of reaction medium); oxidation states of carbon, nitrogen and oxygen in organic compounds; rules for assigning oxidation states of carbon in organic compounds; selected redox equations involving organic compounds; redox processes in biological systems.

Fundamentals of electrochemistry (basic calculations and problem solving).

Fundamentals of chemical kinetics (basic calculations and problem solving).

Fundamentals of chemical equilibrium (basic calculations and problem solving).

Coordination/complex compounds: nomenclature and structure; amphoterism; complex formation (stability) constants.




C. Laboratories

	Content outline

	Health and safety regulations (H&S) and principles of laboratory operation. Basic laboratory equipment and glassware. Simple chemical setups. Methods of labeling chemical substances.

Separation of mixtures. Chromatographic techniques.

Determination of hydrogen ion activity in solution; pH measurement.

Determination of the dissociation constant and degree of dissociation of selected substances.

Acid–base equilibrium constants of aqueous salt solutions.

Common ion effect. Solubility product.

Buffer solutions.

Coordination compounds: aquacomplexes, hydroxo complexes, ammine complexes, chloro complexes.

Reactivity of metals.

Influence of the reaction environment on the reduction of Mn(VII).

Studies of chemical kinetics using examples from everyday life (e.g., dissolution of aspirin, popcorn popping).

Preparation of selected inorganic compounds: silver chromate(VI), lead(II) iodide, cobalt(II) orthophosphate(V).

Qualitative analysis of selected anions and cations.



3.4. Methods of Instruction
Lecture: a problem-solving lecture/a lecture supported by a multimedia presentation/ distance learning
Classes: practical project)/ group work (problem solving, case study, discussion)/didactic games/ distance learning
Laboratory classes: designing and conducting experiments

4. Assessment techniques and criteria 

4.1 Methods of evaluating learning outcomes

	Learning outcome
	Methods of assessment of learning outcomes (e.g. test, oral exam, written exam, project, report, observation during classes)
	Learning format (lectures, classes,…)

	ek_ 01 -08
	Written test, laboratory report, observation during classes, final exam, class discussion.
	W, SEM, LAB



4.2 Course assessment criteria 

	SEMINARS – the final grade will be based on the total number of points obtained from partial tests and points that may be earned during classes (possible questions during seminars, in-class tests, additional tasks). Partial tests will be conducted in written form on dates established during the academic year but before the beginning of the examination session (single-choice test – five possible answers: A, B, C, D or E). Each task is worth 1 point. The criteria for the final seminar grade are based on the percentage of the total points obtained relative to the maximum number of points in accordance with the UR regulations:
5.0 – demonstrates knowledge of the learning content at the level of 93%–100%
4.5 – demonstrates knowledge of the learning content at the level of 85%–92%
4.0 – demonstrates knowledge of the learning content at the level of 77%–84%
3.5 – demonstrates knowledge of the learning content at the level of 69%–76%
3.0 – demonstrates knowledge of the learning content at the level of 60%–68%
2.0 – demonstrates knowledge of the learning content below 60%
Details concerning the completion of laboratory seminars are specified in the internal regulations presented during the first class.

LABORATORIES – the final grade will be based on the total number of points obtained from partial exercises and points that may be earned during classes (possible questions during laboratory classes, in-class tests, additional tasks). The criteria for the final grade are based on the percentage of the total points obtained relative to the maximum number of points in accordance with the UR regulations:
5.0 – demonstrates knowledge of the learning content at the level of 93%–100%
4.5 – demonstrates knowledge of the learning content at the level of 85%–92%
4.0 – demonstrates knowledge of the learning content at the level of 77%–84%
3.5 – demonstrates knowledge of the learning content at the level of 69%–76%
3.0 – demonstrates knowledge of the learning content at the level of 60%–68%
2.0 – demonstrates knowledge of the learning content below 60%
Details concerning the completion of laboratory classes are specified in the internal regulations presented during the first class.

LECTURE – exam – the assessment will take place in oral or written form (single-choice test – five possible answers: A, B, C, D or E). Each task is worth 1 point.
The criteria for the final exam grade are based on the percentage of the total points obtained relative to the maximum number of points in accordance with the UR regulations:
5.0 – demonstrates knowledge of the learning content at the level of 93%–100%
4.5 – demonstrates knowledge of the learning content at the level of 85%–92%
4.0 – demonstrates knowledge of the learning content at the level of 77%–84%
3.5 – demonstrates knowledge of the learning content at the level of 69%–76%
3.0 – demonstrates knowledge of the learning content at the level of 60%–68%
2.0 – demonstrates knowledge of the learning content below 60%

Only students who successfully complete the seminars and laboratory classes will be admitted to the exam. The first exam date takes place during the examination session, on a date determined individually during the academic year in agreement with the course coordinator. It is possible to organize a preliminary exam (optional) before the beginning of the examination session, i.e. an exam that may be taken without consequences by all students (including those who have not passed the seminars and laboratory classes). If a student receives a failing grade in the preliminary exam, they do not lose the right to take the exam in the first official exam term. The grade obtained in the preliminary exam becomes valid only after fulfilling the requirement of completing all classes (a positive grade from seminars and laboratories in the first term). Students who do not complete laboratories and seminars are not admitted to the exam in the first term, which results in receiving a failing grade (2.0) in the first term. If a student passes the preliminary exam with a positive grade but does not obtain credit for laboratories and seminars, they receive a failing grade (2.0) in the first term and take the exam in the second term. If a student passes the preliminary exam with a positive grade but does not obtain credit for laboratories and/or seminars, the positive grade from the preliminary exam is not taken into account and in the first term the student must take the exam again (provided that they obtain credit for laboratories and seminars before the first exam date).




5. Total student workload needed to achieve the intended learning outcomes - number of hours and ECTS credits

	Activity
	Numer of hours 

	Course hours 
	75

	Other contact hours involving the teacher (consultation hours, examinations)
	10

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	40

	Total numer of hours
	125

	Total numer of ECTS credits
	5


* One ECTS point corresponds to 25-30 hours of total student workload

6. Internships related to the course/module

	Numer of hours
	-

	Internship regulations and procedures 
	-





7. Instructional materials 

	Compulsory literature:
Atkins, P.; Jones, L.; Laverman, L. Chemical Principles: The Quest for Insight, 7th ed.; 
W. H. Freeman: New York, 2018

	Complementary literature:
Literature indicated by the lecturer during the classes



  Approved by the Head of the Department or an authorised person

