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
	Analytical Chemistry

	Course/Module code
	ACh

	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 II

	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 
	General and Inorganic Chemistry








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

3.1 Course/Module objectives

	C1 
	Introducing students to the principles of analytical chemistry, including qualitative and quantitative classical analysis.

	C2
	Developing the ability to perform analytical procedures accurately and carefully.



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 is familiar with the fundamentals of general and inorganic chemistry to the extent necessary for deeper understanding of topics in the scientific disciplines of chemical sciences and biological sciences, as well as with the principles of determining inorganic compounds and analytical procedures used in medical laboratories.
	B.W1

	EK_02
	The student knows and understands the mechanisms of chemical bond formation and types of chemical bonds, as well as the mechanisms of intermolecular interactions in different states of matter.
	B.W4

	EK_03
	The student knows analytical methods for the qualitative and quantitative assessment of inorganic and organic compounds, as well as the purposefulness of using these methods in medical analysis.
	B.W5

	EK_04
	The student knows the principles of chemical calculations necessary in laboratory medicine, particularly calculations related to preparing and diluting solutions, as well as converting concentrations expressed in standard and non-standard units.
	B.W6

	EK_05
	The student knows classical methods of quantitative analysis — gravimetric analysis, volumetric analysis, and gas analysis.
	B.W10

	EK_06
	The student knows the criteria for selecting analytical methods and the statistical foundations of their validation.
	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 select an appropriate analytical method and assess its suitability in relation to the purpose of the analysis, method calibration, precision of performance, and calculation of results, taking into account their reliability and statistical analysis.
	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

	1.Introduction to analytical chemistry - scope of the subject and basic concepts (analytical chemistry, chemical analysis, analytics, qualitative analysis, quantitative analysis, analyte, matrix, sample, analytical process).

2.Chemical reagents, laboratory equipment, and basic analytical operations (analytical reagent, reagent purity, solution, solvent, laboratory apparatus - volumetric flask, pipette, burette, weighing, pipetting, dilution, preparation of solutions, analytical operations).

3. Methods of titrimetric analysis in analytical chemistry - fundamentals of volumetric determinations (titrimetric analysis, titrant, standard solution, equivalence point, endpoint, indicator, titration error). Acid–base titration (strong acid–strong base, strong acid–weak base, weak acid–strong base, weak acid–weak base, mixture of strong and weak acids, polyprotic acids, amphiprotic species), determination of organic nitrogen using the Kjeldahl method, redox titration (manganometric determination of iron, iodometry), precipitation titration - argentometry (Mohr and Volhard methods), complexometric titration (coordination compounds, effect of pH on titration - Ringbom curve), EDTA titration and interpretation of titration results.

4.Statistical processing of analytical measurement results (arithmetic mean, standard deviation, variance, data dispersion, systematic error, random error, confidence interval). Measurement uncertainty and its determination, error propagation law, and the importance of statistics in evaluating precision and accuracy of results.

5.Analytical calibration and reference materials in chemical measurements (analytical calibration, analytical signal, calibration curve, standard solution, reference material, matrix, interference). Methods of analytical calibration. Reference materials, standard materials, certified reference materials.

6.Validation of analytical methods in analytical chemistry (method validation, accuracy, precision, selectivity, linearity, limit of detection, limit of quantification).



B. Seminars 

	Content outline

	Basic concepts of analytical chemistry, organization of laboratory work, principles of using reagents, weighing techniques, and sample preparation for analysis.

Basic laboratory apparatus used in analytical chemistry (volumetric flasks, pipettes, burettes), preparation of solutions, and analytical calculations related to solution dilution.
Acid–base titration - theoretical foundations, stoichiometric calculations, selection of indicators, titration of strong and weak acids and bases, titration of mixtures (strong acid-weak acid), multifunctional systems.

Redox titration - fundamentals of redox chemistry, manganometric titration, oxidation and reduction reactions used in volumetric analysis.

Precipitation titration - principles of argentometric determinations, Mohr and Volhard methods.

Complexometry -determination of metal ions using complexation reactions and analytical calculations.

Calibration of analytical methods - preparation of calibration curves, development of calibration equations, and interpretation of analytical relationships.

Introduction to instrumental methods of chemical analysis - fundamentals of potentiometry.
Fundamentals of UV-Vis spectrophotometry - principle of the method and its application in quantitative analysis.

Statistical processing of analytical measurement results - arithmetic mean, data dispersion, standard deviation, RSD, coefficient of variation (CV), variance.

Identification of gross errors in measurement results - Dixon test and Grubbs’ test.
Processing and reporting of measurement series and fundamentals of measurement uncertainty calculation.

Calculation and interpretation of measurement uncertainty (standard uncertainty, combined uncertainty) and application of statistical tests in evaluation of analytical results.




C. Laboratories

	Content outline

	Organization of work in a chemical analytical laboratory, safety and hygiene regulations (OHS), fundamentals of proper use of analytical instruments; checking the accuracy of volumetric glassware (volumetric flask, pipette) and performing acid-base titration (strong acid - strong base).

Determination of water hardness using complexometric methods and demonstration of determinations using argentometric methods.

Non-aqueous titration - application of volumetric analysis in non-aqueous systems.

Redox determinations - application of oxidation-reduction reactions in quantitative analysis.

Determination of acetic acid using potentiometric methods - use of electrode potential measurements in chemical analysis.

Determination of iron ions using spectrophotometric methods (thiocyanate or salicylate complexes) with the use of UV-Vis spectrophotometry.



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:
Skoog, D.A., West, D.M., Holler, F.J., Crouch, S.R. Fundamentals of Analytical Chemistry. Cengage Learning, 2014.

	Complementary literature:
Literature indicated by the lecturer during the classes



  Approved by the Head of the Department or an authorised person

