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

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

1. Basic Course/Module Information 
	Course/Module title
	Microorganisms as environmental indicators: Microscopy applications

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	Faculty of Technology and Natural Sciences

	Name of the unit running the course
	Faculty of Technology and Natural Sciences
Department of Ecology and Environmental Protection

	Field of study
	Environmental protection

	Qualification level 
	1st

	Profile
	general academic

	Study mode
	full-time studies

	Year and semester of studies
	Year 1, 2, or 3 / summer semester

	Course type
	to choose

	Language of instruction
	English

	Coordinator
	Natalia Kochman-Kędziora, PhD

	Course instructor
	Natalia Kochman-Kędziora, PhD



* - 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
	
	
	30
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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) 
lectures: pass without a grade
laboratories: pass with a grade

2. Prerequisites 
	Basic knowledge in biology at the high school level.




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

3.1. Course/Module objectives
	O1
	Introducing students with basic instrumental techniques in natural science research, to provide students with knowledge of the theoretical foundations, structure and operating principles of various types of microscopes.

	O2
	Introducing students to techniques for identifying microbial groups in natural and engineered environments, and their application as indicators of environmental quality and functional performance in engineered systems.




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 characterizes different types of microscopes, describes their structure, and indicates their applications.
	K_W04,
K_W06

	LO_02
	The student demonstrates knowledge of selected microbial groups used as bioindicators in natural and engineered ecosystems, describes their potential applications in environmental protection, selects and applies appropriate microbiological methods for analyzing samples from different environments, is able to perform microscopic and analytical assessments, interpret results, and draw conclusions regarding environmental quality.
	K_U01 
K_U02

	LO_03
	The student demonstrates knowledge of laboratory safety and hygiene rules, respects laboratory equipment, and applies safe working practices during laboratory work.
	K_W10



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

	Content outline

	Introduction to major groups of microorganisms: diversity and ecological roles and significance in natural and engineered ecosystems. Biofilm formation in natural and engineered habitats.

	Collection and handling of environmental samples.

	Principles of environmental quality assessment and biomonitoring using microbial communities. 

	Applications of microorganisms in environmental protection.



B. Classes, laboratories, seminars, practical classes

	Content outline 

	Collection and handling of environmental samples.
Overview of microscopy techniques. 

	Preparation of microbiological slides.

	Observation and identification of various microbial groups used as bioindicators in natural and engineered systems.



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

Lecture, Laboratory 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
	test, in-class worksheets
	lecture, laboratories

	LO_02
	test, in-class worksheets
	lecture, laboratories

	LO_03
	test, in-class worksheets
	lecture, laboratories




4.2 Course assessment criteria 

	Final written test.
Grade: Grade 5.0, > 91%; Grade 4.5,  81-90%;  Grade 4.0, 71-80%; Grade 3.5, 61-70%; Grade 3.0, 51-60% points.
Percent of final grade: final written test 80%,complited  in-class worksheets - 20%




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


	Activity
	Number of hours

	Course hours
	30

	Other contact hours involving the teacher (consultation hours, examinations)
	14

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	56

	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

	n/a

	Internship regulations and procedures
	n/a



7. Instructional materials

	Compulsory literature:
· Murphy D.B., M.W. Davidson. 2013. Fundamentals of light microscopy and electronic imaging.Wiley-Blackwell
available on-line: https://mpl.mpg.de/fileadmin/user_upload/Sandoghdar_Division/Teaching/WS2020_21_ILS_BioImaging/9781118382905.pdf

	
Complementary literature: 
· keys to identify algae and protists - provided by the lecturer
· Noga T., Stanek-Tarkowska, Pajączek A., Peszek Ł., Kochman N. 2013. Ecological characteristics the diatoms of river Wisłok using their role of indicators for assessing water quality. Journal of Ecological Engineering 14(3): 18–27.
· Kochman-Kędziora N, Noga T, Olech M, Van de Vijver B. 2022. The influence of penguin activity on soil diatom assemblages on King George Island, Antarctica with the description of a new Luticola species. PeerJ 10:e13624 DOI 10.7717/peerj.13624



Approved by the Head of the Department or an authorised person
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