Appendix number 1.5 to The Rector UR Resolution No. 61/2025

                                SYLLABUS
                        CONCERNING THE CYCLE OF EDUCATION 2025-2030
                                                       ACADEMIC YEAR 2026/2027

1. BASIC INFORMATION CONCERNING THIS SUBJECT / MODULE
	Subject / Module
	Microbiological Diagnostics

	Course code / module *
	MiD

	Name of the institution leading the course
	Collegium Medicum, Faculty of Medicine

	Department Name
	Department of Microbiology

	Field of study
	Medical Analytics

	Level of education
	uniform master's studies

	Profile
	general academic profile

	Form of study
	stationary 

	Year and semester
	year IV, semester 7

	Type of course
	obligatory

	Language of instruction
	English

	Coordinator
	dr hab. n. med. Dominika Giżycka, prof. UR

	First and Last Name of the Teacher
	dr hab. n. med. Dominika Giżycka, prof. UR, 


* - According to the resolutions of the Faculty of Medicine

1.1. Forms of classes, number of hours and ECTS
	
Semester No.
	
Lecture
	
Exercise
	
Conversation
	
Laboratory
	Seminar
	
ZP
	
Practical
	Self- learning
	Number of points ECTS

	7
	30
	
	
	60
	15
	
	
	
	8




1.2. The form of class activities
☒classes are in the traditional form
☒classes are implemented using methods and techniques of distance learning

1.3. Examination Forms / module (exam, credit with grade or credit without grade)


2. REQUIREMENTS
	Knowledge of chemistry and biology at an advanced high school level. Passing anatomy, medical biology, general analytics, and immunology.



3. OBJECTIVES, OUTCOMES, AND PROGRAM CONTENT USED IN TEACHING METHODS

3.1. Objectives of this course/module

	
C1
	To familiarize students with selected pathogenic microorganisms responsible for human infections.

	C2
	To familiarize students with microbiological diagnostic procedures.

	C3
	To familiarize students with methods of determining the sensitivity of microorganisms to antibiotics and chemotherapeutic agents.

	C4
	To familiarize students with selected mechanisms of microbial resistance to drugs.

	C5
	Preparing students to correctly interpret the results of microbiological tests.

	C6
	To familiarize students with methods of sterilization, disinfection, and prevention of nosocomial infections.

	C7
	To familiarize students with methods of selecting optimal and rational antibiotic therapy.



3.2 OUTCOMES FOR THE COURSE / MODULE 

	EK (the effect of education)
	The content of the learning effect defined for the subject (module)
	Reference to directional effects

	EK_01
	The student knows the basic problems of the pre-analytical, analytical and post-analytical phase of research.
	F.W1

	EK_02
	The student knows the factors influencing the reliability of laboratory test results.
	F.W2

	EK_03
	The student knows the elements of diagnostic characteristics of tests.
	F.W3

	EK_04
	The student knows the types and characteristics of biological material used for virological, microbiological and parasitological research.
	F.W6

	EK_05
	The student knows the principles and techniques of collecting biological material, including blood, urine, feces, cerebrospinal and synovial fluid, fluids from body cavities, gastric and duodenal contents, as well as swabs, washings and scrapings.
	F.W7

	EK_06
	The student knows the guidelines for transporting, storing, and preparing biological material for analysis.
	F.W8

	EK_07
	The student knows the morphology, physiology, metabolism, genetics, pathogenicity mechanisms and general principles of taxonomy of viruses, bacteria, fungi and parasites.
	F.W15

	EK_08
	The student knows the principles of diagnostics of particular types of microorganisms, including the principles of selecting appropriate media and diagnostic methods for the species identification of microorganisms and parasites.
	F.W16

	EK_09
	The student is able to explain to the patient or the client the influence of pre-laboratory factors on the quality of the laboratory test result, including the need to repeat the laboratory test.
	F.U1

	EK_10
	The student is able to instruct the patient before collecting biological material for laboratory tests.
	F.U2

	EK_11
	The student is able to assess the suitability of biological material for research, store it and prepare it for analysis, following the principles of Good Laboratory Practice.
	F.U4

	EK_12
	The student is able to select an analytical method appropriate to the purpose of the analysis, taking into account the calibration method, calculation of results, required accuracy of the determination and statistical analysis, taking into account the analytical reliability of the results and their diagnostic usefulness.factors in the biosphere
	F.U5

	EK_13
	The student is able to use simple and technically advanced medical equipment and devices, adhering to the principles of their use and maintenance.
	F.U6

	EK_14
	The student is able to plan and perform laboratory tests in the field of virological, bacteriological, mycological and parasitological diagnostics, taking into account microscopic, culture, biochemical, serological, biological and molecular methods.
	F.U12

	EK_15
	The student is able to use methods for determining the sensitivity of microorganisms to antibiotics and chemotherapeutics.
	F.U13

	EK_16
	The student is able to use methods to detect microbial resistance to antibiotics and chemotherapeutics.
	F.U14

	EK_17
	The student is able to propose algorithms, profiles and diagnostic procedures in various clinical conditions, in accordance with the principles of professional ethics, the requirements of Good Laboratory Practice and evidence-based laboratory medicine.
	F.U21

	EK_18
	The student is able to critically analyze, synthesize and evaluate diagnostic problems, drawing conclusions that are useful to the doctor in making the right diagnosis, consistent with the progress of knowledge and economic calculations.
	F.U22

	EK_19
	The student is ready to notice and recognize his/her own limitations, make a self-assessment of deficits and educational needs.
	K.K1*

	EK_20
	The student is ready to implement the principles of professional camaraderie and cooperation in a team of specialists, including representatives of other medical professions, also in a multicultural and multinational environment.
	K.K3*

	EK_21
	The student is ready to identify and resolve dilemmas related to the practice of the profession of a laboratory diagnostician based on ethical principles and to formulate opinions on various aspects of professional activity.
	K.K4*

	EK_22
	The student is ready to respect professional confidentiality and patient rights.
	K.K5*

	EK_23
	The student is ready to use objective sources of information.
	K.K6*

	EK_24
	The student is ready to formulate conclusions based on his/her own measurements or observations.
	K.K7*

	EK_25
	The student is ready to undertake professional activities with respect for their own work and that of others and to take care of the equipment entrusted to them.
	K.K8*

	EK_26
	The student is ready to accept responsibility for decisions made in the course of professional activity, including those related to his/her own safety and the safety of others.
	K.K9*



3.3 CONTENT CURRICULUM 
A. Lectures

	Course contents:

	1. History and branches of microbiology. Characteristics of the basic groups of microorganisms. Taxonomy, morphology, physiology, and genetics of bacteria.

	2.  Pathomechanisms of the pathogenic action of microorganisms.

	3. Disinfection, antiseptic, aseptics, sterilization – definitions and methods.

	4. Antibiotics and chemotherapeutics: definitions, mechanism and spectrum of action, division: β-lactams, β-lactamase inhibitors, tetracyclines, quinolones, glycopeptides, sulfonamides, aminoglycosides, macrolides, streptogramins, lincosamides.

	5. New antibacterial antibiotics. Antituberculosis drugs, antifungal drugs, antiviral drugs.

	6. Enterobacterales, non-fermenting bacilli and other Gram-negative bacteria - a discussion of the most important representatives from the point of view of human infections.

	7. Neisseriaceae, Haemophilus and others (Moraxella, Kingella) - discussion of the most important representatives from the point of view of human infections.

	8. Gram-positive bacteria: Staphylococcus, Streptococcus, Enterococcus. Gram-positive bacteria: Bacillus, Corynebacterium, Listeria, and others - a discussion of the most important representatives from the perspective of human infections.

	9. Anaerobic bacteria - discussion of the most important representatives from the point of view of human infections.

	10. Other bacteria: Bordetella, Brucella, Francisella, Pasturella, Nocardia, Actinomyces, Vibrio, Campylobacter, Helicobacter - discussion of the most important representatives from the point of view of human infections.

	11. Mycobacteriaceae, Chlamydia, Mycoplasma, Spirochetes, Rickettsia, Legionella - discussion of the most important representatives from the point of view of human infections.

	12. Mycology - structure, classification, pathogenicity. Discussion of the most important representatives from the point of view of human infections.

	13. Viruses - structure, classification, pathogenicity. A discussion of the most important representatives from the perspective of human infections. Diagnostics of viral infections: methods of culture and identification.

	14. Human microbiome.

	15. Diagnosis of purulent, skin, and soft tissue infections. Diagnostics of infections of the eyes, ears, bones, and bone marrow.




B. Problems of laboratory exercises, practical classes



	Course contents:

	1. Organization and regulations of the lab. Health and safety regulations in the microbiology laboratory. Principles of microscopy. Classification of microbiological staining methods. Gram staining. Description of cell morphology.

	2. Principles of microbial cultivation – classification of microbiological culture media, inoculation techniques. Description of colony morphology. Types of growth on liquid media.

	3. Disinfection, antisepsis, asepsis, sterilization – monitoring process effectiveness. Assessment of microbiological cleanliness of surfaces and air.

	4. Qualitative, quantitative and semi-quantitative methods for determining the sensitivity of microorganisms to antibiotics and chemotherapeutics (interpretation of results).

	5. Methods of detecting mechanisms of bacterial resistance to antibiotics and chemotherapeutics (interpretation of results).

	6. Gram-negative bacilli: Enterobacterales non-fermenting Gram-negative bacilli: Pseudomonas, Acinetobacter, Stenotrophomonas – diagnostics.

	7. Gram-positive cocci: Staphylococcus, Streptococcus, Enterococcus – diagnostics.

	8. Diagnostics of other Gram-positive bacteria important in human pathogenesis, including Bacillus, Corynebacterium, and Listeria. Diagnostics of other Gram-negative bacteria important in human pathogenesis, including Neisseria, Haemophilus, and Branhamella.

	9. Diagnostics of fungi pathogenic to humans: yeast-like, mold-like and dermatophytes.

	10. Diagnostics of urinary tract infections, sexually transmitted diseases, and perinatal infections. Analysis of clinical cases with discussion of test results.

	11. Diagnostics of respiratory infections. Diagnostics of tuberculosis. Analysis of clinical cases with discussion of test results.

	12. Diagnostics of central nervous system infections. Analysis of clinical cases with discussion of test results.

	13. Diagnostics of gastrointestinal infections. Analysis of clinical cases with discussion of test results.

	14. Diagnostics of bloodstream infections, sepsis, and catheter-related infections. Analysis of clinical cases with discussion of test results.

	15. Practical exam




C. Seminars

	Course contents:

	1. Biochemical, serological and genetic methods of microbial identification.

	2. Methods for determining antibiotic and chemotherapeutic drug levels in body fluids. Principles of rational antibiotic therapy.

	3. Principles of collection, transport, and storage of clinical materials for microbiological testing. Hospital-acquired infections and methods of their prevention.

	4. Diagnostics of anaerobic bacteria.

	5. Principles of medical waste management and decontamination. Principles of microbiology laboratory organization. Principles of intra- and extra-laboratory quality control.




3.4 TEACHING METHODS
Lectures/ seminars: A lecture with a multimedia presentation, providing students with knowledge of laboratory medical microbiology. A discussion of techniques using microbiological methods to assess human health diagnostics.
Laboratory exercises: demonstration and observation, methods based on practical student activity: practical classes in a microbiology laboratory – performing activities (cultures, work with a microscope, antibiograms, etc.) on biological material (swabs, scrapings, etc.), interpretation of research results, analysis of literature, including analysis of internet sources such as available medical databases.

4 METHODS AND EVALUATION CRITERIA

4.1 Methods of verification of learning outcomes
	Symbol of effect
	Methods of assessment of learning outcomes (Eg.: tests, oral exams, written exams, project reports,
observations during classes)
	Form of classes

	EK_ 01 – EK_18
	Written colloquium, laboratory reports, observation during classes, written exam  
	Lectures, Laboratory, Seminars

	Ek_ 09 – EK_26
	Practical pass,  laboratory reports, observation during classes
	 Laboratory




4.1 Conditions for completing the course (evaluation criteria)
The condition for passing the course is attendance at lectures and seminars, as well as obtaining a pass in the laboratories and passing the final exam.

To receive credit for the labs, attendance is required and the student receives a credit for the oral or written exam. Student absences due to illness must be documented and confirmed by the Dean's Office. Absences must be excused immediately after the cause ceases, i.e., during the first class following the absence. Unexcused absences from classes are treated as failed lectures/labs/seminars.

Exercises, seminars, lectures:
The final grade from laboratory exercises is the average grade from all colloquia after completing thematic blocks, practical colloquium and successfully passed reports from exercises. In addition, during the exercises, the student may receive a positive or negative grade for his activity and knowledge in a direct conversation with the teacher
laboratory classes. Students are informed about the substantive content of the exercises 2 weeks before the start of laboratory classes.
The final grade of the seminar is the average grade from all colloquia after the completed thematic blocks implemented as part of the seminar.


Knowledge assessment:
5.0 - has knowledge of each of the education content at the level of 93% -100%
4.5 - has knowledge of each of the content of education at the level of 85% -92%
4.0 - has knowledge of each of the education content at the level of 77% -84%
3.5 - has knowledge of each of the content of education at the level of 69% -76%
3.0 - has knowledge of each of the content of education at the level of 60% -68%
2.0 - has knowledge of each of the contents of education below 60% 

Skill assessment:
5.0 - the student actively participates in classes, recognizes and is able to properly name biological phenomena in the human body, and to assess the microbiological regularities of the functioning of the human body. Skillfully uses basic laboratory techniques.





4.5 - the student actively participates in the classes, with little help from the teacher recognizes and is able to properly name biological phenomena in the human body, and to assess the microbiological regularities of the functioning of the human body. He uses basic techniques well.

4.0 - the student actively participates in classes, with minor corrections of the teacher, committing minor mistakes in the recognition of microbial phenomena in the human body. He uses laboratory techniques well.

3.5 - the student participates in classes, with numerous corrections and teacher's instructions 
recognizes and is able to correctly name microbiological phenomena in the human body, often
 making mistakes while using laboratory techniques.

2.0 - the student passively participates in classes, commits blatant errors in the diagnosis and
 proper naming of microbiological phenomena, unskillfully uses laboratory techniques, 
committing many errors many times.



5.  Total student workload required to achieve the desired result in hours and ECTS credit.

	Activity
	Hours / student work

	Hours of classes according to plan
	105

	Others with the participation of an academic teacher (participation in consultations, examination)
	5

	Non-contact hours - student's own work (preparation for classes, exams, writing a report, etc.)
	90

	SUM OF HOURS
	200

	TOTAL NUMBER OF ECTS
	8
















6. TRAINING PRACTICES IN THE SUBJECT / MODUL

	Number of hours
	-

	Rules and forms of apprenticeship
	-






7. LITERATURE

	Basic  literature:

1. Murray PR, Rosenthal KS, Pfaller MA: Medical Microbiology. 9th Edition, Elsevier 2020
2. Connie R. Mahon, Donald C. Lehman. Textbook of Diagnostic Microbiology. 17th Edition, Elsevier, 2023
3. W. Levinson “Review of Medical Microbiology and Immunology”, 16th Edition, 2020
4. Carlos Barreiro, Jose-Luis Barredo. Antimicrobial Therapies, Methods and Protocols. Springer-Verlag New York Inc. 2022
5. Jennie Wilson, Infection Control in Clinical Practice, Updated Edition, Elsevier Health Sciences, 2019

	Additional literature:
1. M. Gladwin, B. Trattler “Clinical Microbiology Made Ridiculously Simple”, 7th Edition, MedMaster, Miami, 2019
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