SYLLABUS
for the education cycle starting in the academic year 2021/2022 
	Name of course/module
	Microbiology

	Name of unit(s) in which the course is implemented
	Department of Medical Microbiology and Nanobiomedical Engineering

	E-mail of the unit
	mikrob@umb.edu.pl

	Faculty
	Faculty of Medicine with the Division of Dentistry and Division of Medical Education in English

	Major
	Medicine

	Mode of study
	long-cycle studies

	Form of study
	full-time                                  part-time 

	Language of the course
	Polish                                                English  

	Course type
	obligatory                              facultative 

	Year/ semester
	I    II    III    IV    V   VI 

	1    2    3    4    5    6    7    8    10 
11    12 

	Introductory courses and essential requirements
	Knowledge of biology at the secondary school level

	Number of hours of teaching divided into forms of teaching
	83, incl.: 20 – lectures, 10 – seminars, 53 - practical classes 

	Course assumptions and objectives
	Learning content:
· Classification of microorganisms.

· General characteristics of bacteria, viruses and fungi.

· Forms and mechanisms of interaction in the microbe-host system.

· Physiological flora.

· Etiopathogenesis and epidemiology.

· Microbiological diagnostics.

· Empirical and targeted therapy.

· Disinfection, sterilization and aseptic management of hospital infections.
Learning outcomes – skills and competences:
· describing biological properties and classification of microorganisms,

· recognizing etiological factors and mechanisms of pathogenesis of infections caused by microorganisms,

· selecting diagnostic tests depending on the type of disease and the principles of microbiological and serological diagnostics, 

· collecting, storing and forwarding material for tests

· interpreting microbiological and serological test results,

· forecast rational antibiotic therapy

· carrying out disinfection and sterilisation based on knowledge of the epidemiology of infectious diseases - especially in the situation of nosocomial infections.

	Teaching methods
	Transfer of knowledge in the form of lectures, practical classes (exercises) 

	Name and surname of the tutor
	Scientific & didactic and didactic staff employed at the Department of Microbiology                     prof. dr hab. Robert Bucki, Dr hab. Katarzyna Leszczyńska, Dr n. med. Tamara Daniluk, Dr n. med. Krzysztof Fiedoruk

	Name and surname of the person responsible for teaching
	prof. dr hab. Robert Bucki


	Symbol 

and number of the learning outcome

in accordance with the educational standard and other subject learning outcomes
	Description of the learning outcomes for the major
	Form of training
	Method of verification of assumed learning outcomes

	Knowledge 

	C.W11
	Knows the genetic mechanisms for the acquisition of drug resistance by microorganisms and cancer cells
	Lectures

seminars

Practical classes 
	Summarizing methods:
Final assessment - practical and written
Formative methods
Practical classes - written and practical assessment

Colloquium – written assessment (test)

	CW12
	Knows and understands microorganisms including pathogenic and those present in physiological flora
	
	

	C.W13
	Knows the epidemiology of infections by viruses, bacteria, fungi and parasites including the geographical range of their occurrence. 
	
	

	C.W14
	Knows the influence of abiotic and biotic (viruses, bacteria) environmental factors on human organism and human population and ways of their penetration into human organism, 
	
	

	C.W15
	Knows and understands the consequences of exposure of the human organism to various chemical and biological agents and the principles of prevention.
	
	

	C.W16
	Knows the forms or developmental stages of selected parasitic fungi, protozoa, helminths and arthropods invasive for humans, including the geographical range of their occurrence
	
	

	C.W17
	Discusses the principle of functioning of the parasite-host system and knows the basic symptoms caused by parasites.
	
	

	C.W18
	Knows the symptoms of iatrogenic infections, ways of their spreading and pathogens causing lesions in different organs.
	
	

	C.W19
	knows and understands the basics of microbiological and parasitological diagnosis
	
	

	C.W20
	knows the basics of disinfection, sterilisation and aseptic management
	
	

	C.W40
	Understands the problem of drug resistance, including multidrug resistance
	
	

	C.W10
	Identifies the benefits and risks of the presence of genetically modified organisms (GMO) in the ecosystem
	
	

	Skills

	C.U6
	Assess environmental risks and use basic methods to detect the presence of harmful (biological) agents in the biosphere
	Practical classes
seminars
	Summarizing methods:
Graded assessment of practical skills
Formative methods
- observation of student work

- evaluation of preparation for classes

	C.U7
	Recognises the most common human parasites on the basis of their structure, life cycles and disease symptoms
	
	

	C.U9
	is able to prepare a microscope slide and identify pathogens under the microscope
	
	

	C.U10
	interprets the results of microbiological tests
	
	

	C.U15
	designs a scheme of rational empirical and targeted chemotherapy of infections
	
	

	
	
	
	

	social competences

	K2
	is able establish and maintain a deep and respectful contact with patients, as well as show understanding for world-view and cultural differences
	Lectures

seminars

Practical classes
	continuous assessment by the teacher

	K3
	is guided by the welfare of the patient
	
	

	K4
	perceives and recognises own limitations and makes self-assessments of deficits and learning needs
	
	

	K1
	respects medical confidentiality and patient rights
	
	

	K7
	uses objective sources of information
	
	

	K8
	formulates conclusions from own measurements or observations
	
	

	K10
	formulates opinions on various aspects of professional activity
	
	


	ECTS credits
	7

	Student workload

	Form of activity
	Number of hours to complete the activity 

	Activities requiring participation of the tutor:

	1. Course completion: lectures (according to the study plan)
	20

	2. Course completion: practical classes (according to the study plan)
	53

	3. Course completion: seminars (according to the study plan)
	10

	4. Course completion: optional classes
	

	5. Participation in consultations
	2.5

	
	hours total: 85.5

	Independent student work:

	1. Self-preparation for theoretical and practical classes (making a project, documentation, case description, etc.)
	20

	2. Self-preparation for assessments/tests
	40

	3. Self-preparation for the final examination/assessment
	30

	
	hours total: 90


	Learning content of the course

	Learning outcomes

(symbol and number)
	Subject

	C.W12, C.W14, C.W17,
	Introduction to medical microbiology. Classification and characterisation of cellular (bacteria, fungi, protists) and non-cellular (viruses, viroids, prions) microorganisms. Prokaryotic and eukaryotic microorganisms.  

	C.W17, C.W18, C.W19,
	Classification of bacteria important in medicine. Structure and function of basic components and structures of bacterial cells.    

	C.W11, C.W13, C.W14,
	Metabolism and genetics of pathogenic bacteria.

	C.W12, C.W13, C.W14, C.W17, C.W18
	Classification and characterisation of Gram+ bacteria.

	C.W12, C.W13, C.W14, C.W17, C.W18
	Classification and characterisation of Gram- bacteria.

	C.W12, C.W13, C.W14, C.W17, C.W18
	Classification and characterization of anaerobic and atypical bacteria.

	C.W12, C.W13, C.W14,  C.W16, C.W17, C.W18
	Yeasts and moulds : structure and biological properties, classification, pathogenicity and epidemiology. Mycotoxins. Antifungal chemotherapeutics. 

	C.W12, C.W13, C.W14, C.W17, C.W18
	Overview of DNA and RNA viruses pathogenic to humans : characteristics, immunopathogenesis,                   epidemiology, antiviral prophylaxis and therap. Interferons. HIV and AIDS. Oncogenic viruses.   

	C.W11, C.W14, C.W40
	Antimicrobial therapy.  Review of antibacterial, antifungal and antiviral chemotherapeutics. Predict rational chemotherapy based on knowledge of etiological agents and their drug resistance.  

	C.W12; C.W13; C.W14; C.W16;  C.W17; C.W18;
	Etiopathogenesis and epidemiology of infectious diseases (bacterial, viral, fungal), including immunopathogenesis of infections and virulence factors associated with invasion and inflammation and/or toxic effects (toxins : exotoxins and endotoxins : LPS, LOS).   

	C.W12, C.W19

C.U9
	Organisation of classes. Principles of occupational health and safety in the microbiology laboratory. 

Principles of microscope. Different microscopes. 

Evaluation of bacterial cell morphology in stained preparations.

	C.W12, C.W13, C.W16, C.W19,

C.U7, C.U9
	Introduction to medical microbiology. Principles of classification and brief characterisation of microorganisms. Prokaryotic microorganisms (bacteria): basic and accessory structures of the bacterial cell and their functions.

Morphology and physiology of bacteria:  methods of tests

1. Preparation techniques

2. Techniques for the staining of bacteria

2.1.  Gram staining and cell morphology by light microscopy

3.  Special stains: Neisser's, Dorner's, Maneval's, Ziehl-Neelsen's method and others.

	C.W12, C.W19,

C.U6, C.U7, C.U9, C.U10,
	Theoretical part:   Structure and biology of the bacterial cell 
Practical part:  Morphology and physiology of bacteria : test methods

1. Principles of bacterial culture 

1.1.   Culture media

1.2.  Culture techniques

1.3.  Bacterial colony morphology and growth types on media

	C.W12, C.W19,

C.U6, C.U7, C.U9, C.U10,
	TEST 1: General microbiology     

Theoretical part:   Growth and reproduction of bacteria and bacterial metabolism. Microaerophilic and anaerobic bacteria: characteristics and classification and pathogenicity.
Practical part: Morphology and physiology of bacteria: methods of tests

4. Principles of bacterial culture 

4.1. Culture media

4.2. Culture techniques

5. Principles for the identification of aerobic bacteria 

5.1. Physiological (biochemical) properties

6. Morphology of bacterial colonies and types of growth on liquid and semi-liquid media

7. Procedures in the culture and identification of anaerobic and microaerophilic bacteria

	C.W12, C.W14, C.W19

C.U6, C.U7, C.U9, C.U10

	Theoretical and practical part 
Characteristics of Gram-positive bacteria (e.g. Staphylococcus, Streptococcus, Enterococcus and Corynebacterium, Bacillus, Listeria).  

- culture and identification of micro-organisms (biochemical tests)    

	C.W12, C.W14, C.W19

C.U6, C.U7, C.U9, C.U10 

	Theoretical and practical part:

Characteristics of Gram-negative bacteria (e.g. Enterobacteriaceae, 

Pseudomonas, Neisseria, Haemophilus).

- Culture and identification of microorganisms (biochemical tests)

	C.W12, C.W14, C.W16, C.W19

C.U6, C.U7, C.U9, C.U10 

	Theoretical part:  Yeasts and moulds: structure and biological properties, classification, pathogenicity and epidemiology. 

Overview of mycoses and their etiological agents. Mycotoxins and mycotoxicoses.
Practical part:  

Principles of diagnosis of mycoses

1. Morphology and physiology of yeasts of the genera : Candida, Cryptococcus,

   Saccharomyces and others

1.1. Stained and unstained cells and/or cultures

1.2. Media and culture principles

1.3. Morphology of colonies and/or cultures

1.4. Identification based on phenotypic characteristics 

2. Morphology and physiology of moulds of the genera: Aspergillus, Penicillium and others

	C.W19, C.W40, 

C.U10, C.U15
	TEST 2: Characteristics and classification of microorganisms

Theoretical part: Control (surveillance, regulation) of microbial growth: chemotherapy and chemoprophylaxis.  Empirical and targeted therapy. 

Review of antimicrobial chemotherapeutics.
Practical part: Principles of rational chemotherapy (empirical and targeted) and its therapeutic efficacy.

1. Methods for determining bacterial susceptibility to chemotherapeutic agents (qualitative, semi-quantitative, quantitative) and interpretation of results

1.1. Disk-diffusion method

1.2. Etest method (AB Biodisk, Solna, Sweden)

1.3. Dilution methods in solid, liquid and/or semi-solid media

1.3.1.  Determination of MIC (μg/mL; mg/L) (Minimum Inhibitory Concentration)

1.3.2. Determination of the MBC (μg/mL; mg/L)

1.3.3. Determination of MIC50 and MIC90 and other values 

1.4. Automated and semi-automated drug susceptibility testing

1.5. Screening methods for susceptibility assessment   

1.5.1. use of critical concentrations (break-points)

	C.W11, C.W19, C.W40, 

C.U10, C.U15
	Theoretical part:  Chemotherapy and chemoprophylaxis. Mechanisms of action, spectrum and efficacy and bacterial mechanisms of antibiotic resistance. 

Characteristics and pathogenicity of Gram-positive granulomas.
Practical part: Prediction of rational chemotherapy based on knowledge of etiological agents and their drug resistance

1. Methods for testing antibiotic resistance 

    among selected bacterial species or groups       

    and interpretation of results and practical clinical relevance

1.1. Methicillin resistance among staphylococci : MRSA; (methicillin-resistant Staphylococcus aureus), MRCNS or MRCoagNS

1.2. Penicillin resistance in Streptococci 

        (Streptococcus pneumoniae – PRSP; PISP; NSSP)

1.3. Ampicillin resistance among Haemophilus spp, 
        Neisseria spp., Moraxella catarrhalis, selected Enterobacteriaceae and others (e.g. Enterococcus spp.)

2.  β-lactamases and assay methods

2.1.  β-lactamases and alert strains : ESBL, AmpC - IB(+), others

3. Vancomycin resistance in staphylococci (VISA, VRSA, others) and enterococci (VRE) and test methods

4. MLSB (macrolide- lincomycin - streptogramin B) and other types of resistance (e.g. induced) to macrolides/lincosamides among Gram-positive bacteria and detection methods 

5.  High-level aminoglycoside resistance among enterococci (HLAR)

	C.W13, C.W14, C.W20,

C.U6, C.U10
	Theoretical and practical part:    Control (surveillance) of microbial growth:

1. Asepsis and antisepsis 

1.1.  Principles of aseptic procedure

1.2.  Antiseptics

1.3.  Hygienic and surgical hand disinfection and control

2. Disinfection

2.1.  Physical and chemical methods 

2.2.  Steps, efficacy and application 

2.3.  Control of disinfection 

3. Decontamination of equipment and surroundings

4. Microbiological surface control

5. Microbiological air control

6. Principles of sterility testing of drugs and medical materials

7. Sterilization 

7.1. Methods, effectiveness and their application in medicine

7.2. Control of sterilization processes    

	C.W19 

C.U7, C.U9, C.U10
	TEST 3 - Antimicrobial, antifungal and antiviral chemotherapy and sterilisation, disinfection, antisepsis

Practical and theoretical part : 
1. Organisation and principles of microbiological testing, construction and communication of results.                                                                                       Principles of collecting and transporting samples of materials from patients and from the environment.                                                                                                                    The principles of cooperation between the doctor and the microbiologist. 

2. Diagnostics of bacterial, fungal and viral infections (culture, serological and molecular methods).

	C.W13, C.W14, C.W16, C.W17, C.W18, C.W19, C.W40

C.U6, C.U7, C.U9, C.U10 

C.U6, C.U7, C.U9, C.U10, C.U15
	Theoretical and practical part: 
1. Characteristics and pathogenicity of Gram-negative bacilli: Enterobacteriaceae, Pseudomonas, Campylobacter, Helicobacter pylori
2. Uropathogens and pathogenesis of infections and microbiological diagnostics and immunodiagnostics (detection of antibodies and/or antigens) and principles of chemotherapy in urinary tract infections. Sexually transmitted diseases.

3. Etiopathogenesis and epidemiology of food infections/poisonings and microbiological diagnostics and immunodiagnostics (including detection of

antigens and/or antibodies), including: Escherichia coli, Salmonella, Shigella, Yersinia, Campylobacter spp., Helicobacter pylori, Clostridium difficile, 

Listeria monocytogenes, and others

	C.W13, C.W14, C.W16, C.W17, C.W18, C.W19, C.W40

C.U6, C.U7, C.U9, C.U10 

C.U6, C.U7, C.U9, C.U10, C.U15
	Characteristics of etiological agents in purulent and aseptic meningitis. Characteristics and classification of etiological agents in typical and atypical pneumonias (viruses, bacteria, fungi). Factors, pathogenesis and epidemiology of nosocomial and non-hospital respiratory tract infections.
Practical part: 

1.  Microbiological diagnosis of meningitis: culture and identification of agents. 

2. Microbiological diagnosis of respiratory tract infections combined with               

    with culture and identification of etiological agents ("typical")

3. Procedures (media and special techniques) for the culture/detection of atypical bacteria: mycoplasmas, chlamydiae, rickettsiae, Legionella spp., others

4. Immunodiagnostics in atypical pneumonias: infections with viruses, Mycoplasma, Chlamydia, Chlamydophila, Legionella, Rickettsia, Coxiella, others

	C.W13, C.W14, C.W16, C.W17, C.W18, C.W19, C.W40

C.U6, C.U7, C.U9, C.U10 

C.U6, C.U7, C.U9, C.U10, C.U15
	Theoretical part:  Bloodstream infections, purulent infections and nosocomial infections 
Practical part:   Main aetiological factors in bloodstream infections and nosocomial infections.

- Molecular methods in the diagnosis of infections and in epidemiological investigations.    

	
	- practical examination


	Obligatory literature: (1-2 items)

	

	Supplementary literature: (1-2 items)

	


	Criteria for the assessment of the achieved learning outcomes and the form and conditions of obtaining credit for the course: 

	The student obtains a credit for a single exercise by the assistant after checking the current knowledge and independently performing the practical part and/or reading the results and drawing conclusions recorded descriptively in the exercise notebook. 

The student is obliged to attend lectures, pass all practical classes (exercises) and pass three colloquia (written/test form) provided for in the curriculum: 

At the last practical classes (exercises) the practical exam is taken - there may be exemptions on condition of regular attendance at lectures and exercises and passing the colloquia in the first term (without corrections). The final written (descriptive) examination is taken by all students admitted to the examination session. Exemptions from examinations are not foreseen.


……………………………………………………..…………………………..
(date and signature of the head of the teaching unit or the course coordinator)
