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

1. Basic Course/Module Information 
	Course/Module title
	Instrumental analysis in environmental studies

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	Faculty of Biotechnology

	Name of the unit running the course
	Faculty of Biotechnology 

	Field of study
	Interdisciplinary, Biology, Biotechnology, Environmental studies

	Qualification level 
	I st degree

	Profile
	Academic

	Study mode
	Full-time course

	Year and semester of studies
	winter

	Course type
	Specialization

	Language of instruction
	English

	Coordinator
	Dr hab. Ewa Szpyrka, Prof. UR

	Course instructor
	Dr inż. Magdalena Podbielska



* - 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 

	winter
	
	
	30
	
	
	
	
	5




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

1.3. Course/Module assessment (exam, pass with a grade, pass without a grade) 
Lab classes - pass with a grade


2. Prerequisites 
	Knowledge of basic issues in the field of general, inorganic and organic chemistry and laboratory techniques. 




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

3.1. Course/Module objectives
	O1
	Acquaintance of the student with the most important instrumental methods used in analysis, including molecular and atomic spectroscopy, chromatographic methods, mass spectrometry.

	O2
	Gaining knowledge by the student about theoretical foundations of individual instrumental methods, application ranges, apparatus construction, validation of analytical methods and statistical assessment of measurement results.

	O3
	Acquisition by the student of the ability to isolate selected organic compounds from the tested samples, to clean-up samples and to make qualitative / quantitative determinations using instrumental analysis techniques (gas and liquid chromatography, mass spectrometry).





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

	LO_01
	The student presents knowledge in the field of instrumental methods of analysis and analytical techniques, including separation techniques.
	K_W02, K_W04,
K_W14, K_W15

	LO_02
	The student presents the principles of occupational hygiene and safety at work in the analytical laboratory.
	K_W09

	LO_03
	The student performs qualitative / quantitative analysis of physicochemical parameters of environmental samples by instrumental methods of analysis. he performs calculations of obtained measurements, and he interprets the obtained results. 
	K_U01, K_U02, K_U03, K_U05, K_U07, K_U08, K_U11, K_U12,
K_K01, K_K02,
K_K06

	LO_4
	The student applies the principles of safety and hygiene at work in the analytical laboratory.
	K_U10



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

	Content outline

	-

	-

	-



B. Classes, laboratories, seminars, practical classes

	Content outline 

	Gas chromatography - principle of equipment operation, preparation of standard and samples for analysis (extraction of analytes, purification of extracts), method designing, preparation of apparatus for work, analysis of samples, statistical analysis of results. 

	Mass spectrometry- the principle of using the apparatus, preparation of the standard and samples for analysis, designing the method, preparation of the apparatus for work, sample analysis, statistical analysis of results.

	Atomic absorption spectrometry – principle of instrument operation, preparation of the standard and samples for analysis (mineralization), method design, preparation of the instrument for operation, sample analysis, statistical processing of measurement results.

	Inductively coupled plasma mass spectrometry – principle of instrument operation, preparation of the standard and samples for analysis (mineralization), method design, preparation of the instrument for operation, sample analysis, statistical processing of measurement results.



3.4. Methods of Instruction
Laboratory classes: designing and conducting experiments, practical classes




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
	Written test, project
	lectures, lab classes

	LO_02 – LO_03
	Observation during lab classes, reports, written tests
	lab classes

	LO_04 
	Observation during lab classes
	lab classes




4.2 Course assessment criteria 

	Laboratory classes: assessment based on written tests, student activity during classes, laboratory reports, and practical skills.
grading scale: very good 91–100%, good plus 81–90%, good 71–80%, satisfactory plus 61–70%, satisfactory 51–60%, fail 0–50% of the maximum number of points



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


	Activity
	Number of hours

	Scheduled course contact hours
	30

	Other contact hours involving the teacher (consultation hours, examinations)
	15

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	105

	Total number of hours
	150

	Total number of ECTS credits
	5


* 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:
· Selected chapters of David T. Harvey, Analytical Chemistry 2.1. DePauw University 2016.


	Complementary literature: 
Scientific publications in a given field






Approved by the Head of the Department or an authorised person


1
