                                                                                                                                                  Appendix No. 1.5 to the Resolution No. 7/2023 
                                                                                                                                                      of the Rector of the University of Rzeszów

SYLLABUS
REGARDING THE QUALIFICATION CYCLE FROM 2026 TO 2031
ACADEMIC YEAR 2026/2027

1. Basic Course/Module Information 
	Course/Module title
	Physical Chemistry

	Course/Module code *
	ChP

	Faculty (name of the unit offering the field of study)
	Faculty of Medicine, University of Rzeszow

	Name of the unit running the course
	Department of Drug Form Technology and Medical Physics

	Field of study
	Medical Analytics

	Qualification level 
	Uniform Master's Studies

	Profile
	Practical

	Study mode
	Stationary

	Year and semester of studies
	1st Year, 2nd Semester

	Course type
	Obligatory

	Language of instruction
	English

	Coordinator
	Anna Czerniecka-Kubicka, PhD, DSc, Eng., Associate Professor

	Course teachers
	Anna Czerniecka-Kubicka, PhD, DSc, Eng., Associate Professor,
Ewelina Bator, PhD,
Żaneta Szymaszek, MSc, Eng. 



* - as agreed at the faculty


1.1.Learning format – number of hours and ECTS credits 

	
Semester
(n0.)
	Lectures
	Classes
	
Laboratories

	Seminars
	Practical classes
	Internships
	others
	ECTS credits 

	2
	15
	15
	30
	2
	-
	-
	-
	4




1.2. Course delivery methods
☒ conducted in a traditional way
☒ involving distance education methods and techniques

1.3. Course/Module assessment: Examination

2. Prerequisites 
	Knowledge of chemistry and physics at a secondary school level. Passing General and inorganic chemistry.




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

3.1. Course/Module objectives
	O1
	To familiarize students with the basic laws and issues of physical chemistry.

	O2
	Acquiring the ability to determine basic thermodynamic parameters, refractive index and retention coefficient.

	O3
	Acquiring the ability to apply acquired knowledge to interpret chemical and physical processes occurring in vitro and in vivo and to define and calculate basic thermodynamic, kinetic and physicochemical quantities.




3.2. Course/Module Learning Outcomes

	Learning Outcome
	Description of the learning outcome 
defined for the course/module
	Relation to the degree 
programme outcomes

	

	LO_01
	The student knows the basics of the structure of the atom's nucleus and nuclear reactions, especially radioactive decay, and the principles of calculating the decay rate of radionuclides.
	B.W3

	LO_02
	The student knows and understands the mechanisms of formation and types of chemical bonds as well as the mechanisms of intermolecular interactions in various states of matter.
	B.W4

	LO_03
	The student knows and understands the principles of chemical calculations necessary in laboratory medicine, in particular calculations related to the preparation, dilution and conversion of concentrations expressed in standard and non-standard units.
	B.W6

	LO_04
	The student knows and understands the basics of chemical reaction kinetics and the basic laws of thermochemistry, electrochemistry and surface phenomena.
	B.W7

	LO_05
	The student knows and understands the role of physical and chemical phenomena in the course of processes taking place in vivo and in vitro from the point of view of their direction, efficiency, speed and mechanism.
	B.W8

	LO_06
	The student knows the principles of operation of devices used in ultraviolet and visible spectrophotometry, spectrofluorimetry, atomistic absorption and emission spectrometry, potentiometry, conductometry, gas chromatography, high-performance liquid chromatography and mass spectrometry.
	B.W12

	LO_07
	The student can perform chemical calculations.
	B.U3

	LO_08
	The student is able to prepare solutions of specified concentrations as well as solutions of specified ph, especially buffer solutions.
	B.U4

	LO_09
	The student is able to measure or determine physical and chemical quantities and to describe and analyze physical and chemical properties and processes that form the basis of pharmacokinetics.
	B.U7


	LO_10
	The student is able to perform all laboratory activities with care ensuring their own safety and that of the people collaborated.
	B.U10

	LO_11
	The student is able to plan and perform chemical analyses, interpret the results and draw conclusions.
	B.U14




3.3. Course content
A. Lectures

	Content outline

	The importance of physical chemistry for medical analytics. States of matter, substances, mixtures.

	Single-component and single-phase material systems. Gases, the ideal gas equation. Avogadro's law. Density and mass of an ideal gas. Diffusion and effusion. Molar heat capacity of an ideal gas. The van der Waals equation. Liquids, intermolecular interactions, surface tension, temperature dependence, viscosity. Liquid crystals. Solids, crystalline and amorphous states, isomorphism, polymorphism. Phase equilibria in single- and two-component systems.

	Elements of thermodynamics. Basic concepts. Internal energy, heat, work, laws of thermodynamics, enthalpy, entropy, free enthalpy. Molar heat capacity of a substance. Heat capacity of chemical reactions. Hess's law and Kirchhoff's law. Reversible reactions and equilibrium states, the dependence of equilibrium constants on temperature, physical changes of single-component systems: evaporation, condensation, crystallization, melting, sublimation, resublimation; critical temperature, melting point, critical point, and triple point.

	Chemical kinetics. Basic concepts of chemical kinetics: simple reactions, complex reactions, methods for determining reaction order, the effect of temperature on reaction rate - the Arrhenius equation, single- and multiphase catalysis, enzymatic reaction kinetics, chemical reaction mechanisms. Elements of pharmacokinetics. The role of chemical kinetics in pharmacology.

	Electrolyte solutions. Dissociation and degree of dissociation. Activity and activity coefficient. Strong and weak electrolytes. Ampholytes. Buffer solutions. Solubility product.

	Electrochemistry. Electrode potential, types of electrodes, galvanic cells, electromotive force, potentiometry, conductometry.

	Surface phenomena. Intermolecular interactions, adsorption at interfaces, the hydrophobic effect, adhesion, and cohesion. Physical chemistry of disperse systems, colloidal systems and their properties, emulsions, gels, microparticles, and liposomes. Gas and liquid chromatography.

	Physical methods for studying molecular structure. Molecular spectroscopy, electromagnetic radiation - absorption, infrared and Raman spectra, absorption and emission spectra, luminescence, fluorescence, and phosphorescence, lasers and their applications.

	Elements of radiopharmacy, photochemistry, and radiation chemistry. The atomic nucleus. Natural and artificial radioactivity. The law of radioactive decay. Radioactive decays. Therapeutic and diagnostic applications of radiopharmaceuticals. Selected detectors of ionizing radiation. Radiation energy. Reactions and basic photochemical laws. Biological effects of ionizing radiation. Dosimetry.



B. Classes, laboratories, practical classes

	Content outline 

	Determination of phase transition parameters of a biocompatible material using standard differential scanning calorimetry (DSC).

	Study of the polymorphism of losartan potassium by thermal analysis methods.

	Thin-layer chromatography in the analysis of organic compounds.

	Study of the properties of buffer solutions.

	Refractometry – measurement of the refractive index of selected inorganic salts. Application of molar refraction to the study of the structure of chemical compounds.

	Spectrophotometric determination of concentrations in selected preparations.

	Testing liquid parameters: density, viscosity.




C. Seminars
	Content outline 

	Calculation exercises in physical chemistry.





3.4. Methods of Instruction
Lectures: problem lecture, lecture with multimedia presentation, distance learning methods 
Classes: group work, designing and carrying out experiments, discussion
Seminars: computational tasks, discussion
Student's own work: work with a book, article, teacher's material


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,…)

	LO-01 – LO-06 
	written exam
	Lectures

	LO-01, LO-03, LO-07
	two colloquia, report and observation during classes
	Seminars

	LO-07 – LO-11
	colloquium, observation during classes
	Classes




4.2 Course assessment criteria 

	Lecture: Written exam,
Classes: Written or oral colloquium to check a student preparation in each class, 
Seminar: Written colloquium.

A passing grade for the course can only be obtained if a passing grade is achieved for each of the established learning outcomes.
Knowledge assessment (LO_01-LO_11): 
5.0 - student shows knowledge of education content at the level of 93–100%
4.5 - student shows knowledge of education content at the level of 85–92%
4.0 - student shows knowledge of education content at the level of 77–84%
3.5 - student shows knowledge of education content at the level of 69–76%
3.0 - student shows knowledge of education content at 60–69%
2.0 - sudent shows knowledge of education content below 60%



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


	Activity
	Number of hours

	Course hours
	60

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

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	30

	Total number of hours
	100

	Total number of ECTS credits
	4


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


6. Internships related to the course/module

	Number of hours

	-

	Internship regulations and procedures
	-



7. Instructional materials

	Compulsory literature:
1. Atkins P.W.: Physical Chemistry, 2022.  

	Complementary literature: 
Atkins P.W.: Physical Chemistry for the Life Sciences, 2023.  






Approved by the Head of the Department or an authorised person
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