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1. BASIC INFORMATION CONCERNING THIS SUBJECT 
	Subject 
	General laboratory analytics

	Course code *
	Bm/B

	Faculty of (name of the leading direction)
	Medical College of Rzeszow University

	Department Name
	Department of Laboratory Diagnostics and Clinical Epigenetics

	Field of study
	medical direction

	level of education
	uniform master's studies

	Profile
	General academic

	Form of study
	stationary / extramural

	Year and semester
	year III, semester V

	Type of course
	Obligatory

	Language
	English

	Coordinator
	Marek Ciesla, PhD

	First and Last Name of the Teacher
	Marek Ciesla, PhD - Lecture
Mateusz Fic, PhD – Lecture, seminars



* - According to the resolutions of Educational Unit

1.1. Forms of classes, number of hours and ECTS
 

	Semester No.

	Lecture 
	Exercise 
	Conversation 
	Laboratory 
	Seminar
	ZP
	Praktical
	Other 
	Number of points ECTS 

	V
	
	-
	35
	65
	
	-
	-
	-
	6




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

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


2.BASIC REQUIREMENTS
 
	Knowledge of chemistry and biology at the extended (advanced) high school level



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

3.1 Objectives (Os) of this course

	[bookmark: _Hlk177381638]O1 
	Acquiring knowledge and skills in organizing a workstation in an analytical laboratory, as well as gaining knowledge about the principles of working with potentially infectious material, including learning about the types and characteristics of biological materials used for laboratory testing.

	O2
	Acquiring knowledge about physiological processes and pathological changes reflected in alterations in the composition of: urine, cerebrospinal fluid, body cavity fluids, synovial fluid, stool, gastrointestinal secretions, cervical canal swabs, vaginal secretions, and semen.

	O3
	Acquiring knowledge about factors that influence the reliability of test results in the field of general laboratory analytics (pre‑analytical, analytical, and post‑analytical factors).

	O4
	Knowledge of the scope of routinely performed laboratory tests, familiarity with the methods, and the ability to apply them in practice in urinalysis, stool examination, cerebrospinal fluid analysis, analysis of body cavity fluids and synovial fluid, bile and pancreatic juice examination, semen analysis, and vaginal secretion examination.

	O5
	Acquiring the ability to correctly formulate and interpret laboratory results.



3.2 OUTCOMES FOR THE COURSE

	EK (the effect of education)
	The content of learning outcomes defined for the class (module)
	Reference to directional effects [footnoteRef:1] [1: In the case of a path of education leading to obtaining teaching qualifications, also take into account the learning outcomes of the standards of education preparing for the teaching profession. ] 


	EK_01
	The student knows the basic issues of the pre‑analytical, analytical, and post‑analytical phases of laboratory testing.
	F.W1

	EK_02
	The student knows the factors that affect the reliability of laboratory test results.

	F.W2

	EK_03
	The student knows the types and characteristics of biological material used in hematological, serological, coagulation, immunological, biochemical, virological, and parasitological tests.
	F.W6

	EK_04
	The student knows the principles and techniques of collecting biological material, including blood, urine, stool, cerebrospinal and synovial fluid, body cavity fluids, gastric and duodenal contents, as well as swabs, lavages, and scrapings.
	F.W7

	EK_05
	The student knows the guidelines for transporting, storing, and preparing biological material for analysis.
	F.W8

	EK_06
	The student is able to explain to the patient or the ordering party the impact of pre‑laboratory factors on the quality of a laboratory test result, including the need to repeat the laboratory test.
	F.U1

	EK_07
	The student is able to instruct the patient before the collection of biological material for laboratory testing.
	F.U2

	EK_08
	The student is able to collect biological material for laboratory testing while adhering to safety and hygiene principles, and, if necessary, provide basic first aid.
	F.U3

	EK_09
	The student is able to assess the suitability of biological material for testing, store it, and prepare it for analysis in accordance with the principles of Good Laboratory Practice (GLP).
	F.U4

	EK_10
	The student is able to operate both simple and technologically advanced medical equipment and instruments, following the principles of their use and maintenance.
	F.U6

	EK_11
	The student is able to obtain reliable qualitative and quantitative results of tests of body fluids, excretions, and secretions, including cerebrospinal and synovial fluid, body cavity fluids, gastric and duodenal contents, as well as swabs, lavages, and scraping.
	F.U10

	EK_12
	The student is able to propose diagnostic algorithms, profiles, and procedures for various clinical conditions in accordance with professional ethics, the requirements of Good Laboratory Practice, and evidence‑based laboratory medicine.
	F.U21

	EK_13
	The student is able to apply legal regulations, guidelines, and recommendations related to performing laboratory tests and point‑of‑care testing (POCT).
	F.U23



3.3 CONTENT CURRICULUM
A. Problems of the conversations: 

	Course contents

	1. Types and techniques of collecting materials for laboratory testing, principles of proper transport and storage. Principles of proper patient preparation before testing. Types of interfering factors: non‑laboratory and laboratory factors affecting the results of laboratory tests.
2. Microscopic techniques in general laboratory analytics.
3. Examination of the physical and chemical properties of urine. Principles of proper patient preparation before testing and conservation of the sample during storage. Macroscopic examination of urine and urine dipstick testing. Formulation of results.
4. Standardization of microscopic and automated examination of formed urinary elements. Principles of evaluating formed urinary elements. Formulation of results of formed‑element analysis. Use of urinalysis in the diagnosis, monitoring, and prognosis of kidney diseases and metabolic disorders. Discussion and interpretation of results.
5. Examination of cerebrospinal fluid (CSF): assessment of physical and chemical properties and microscopic examination. Discussion and interpretation of test results.
6. Exudative and transudative body cavity fluids. General examination scheme. Laboratory differentiation of body cavity fluids. Discussion and interpretation of results.
7. Synovial fluid. Methods of collection, chemical properties, morphological elements present in synovial fluid, and methods used for their examination. Discussion and interpretation of results.
8. General stool examination. Stool testing for the presence of parasite eggs and cysts, as well as undigested food residues. Testing for occult blood. Discussion and interpretation of results.
9. Bile and pancreatic juice. Indications and contraindications for gastric and duodenal intubation. Examination of gallstones. Examination of bile. Discussion and interpretation of results.
10. Semen analysis. Examination of vaginal secretions. Cytodiagnostics of vaginal smears. Discussion and interpretation of results.
11. Amniotic fluid. Techniques for obtaining amniotic fluid components. Examination of amniotic fluid: biochemical and microscopic analyses. Umbilical cord blood: purpose, techniques of collection, and storage of the material.
12. Laboratory tests performed on atypical biological materials (saliva, hair, nails).




B. Problems of laboratories

	Course contents

	1. Organization of work in the general laboratory analytics unit. Occupational health and safety rules. Operation of equipment used in general laboratory analytics. Demonstration of equipment required for various blood collection techniques. Preparation of material for further analysis: obtaining serum and plasma. Methods of material storage.
2. Urinalysis. Assessment of the physical and chemical properties of urine using dipstick tests and chemical methods: Mac-William, Rosin, Legal, Benedict, and Ehrlich tests.
3. Microscopic examination of formed urinary elements.
4. Quantitative and semi-quantitative microscopic examination of urinary sediment — normal and pathological.
5. Determination of protein in urine and detection of glucosuria.
6. Examination of cerebrospinal fluid (CSF), assessment of its chemical properties. Determination of glucose in CSF.
7. Examination of cerebrospinal fluid: cytological evaluation and assessment of physical properties.
8. General examination of body cavity fluids, assessment of physicochemical properties. Differentiation between inflammatory and non‑inflammatory fluids. Determination of LDH in body cavity fluid.
9. Examination of body cavity fluids: assessment of cytosis in normal and pathological samples.
10. Examination of synovial fluid. Assessment of synovial fluid type based on laboratory characteristics.
11. General stool examination. Macroscopic assessment. Testing for undigested food residues: preparation and evaluation of direct samples, samples with acetic acid, Lugol’s solution, and Sudan III.
12. Stool examination for the presence of parasites. Decantation and flotation methods. Preparation of direct samples in physiological saline and Lugol’s solution, as well as samples using the Kato‑Miura method.
13. Semen analysis.




3.4 Didactic methods

Conversatories (seminars):
Lecture with a multimedia presentation, providing students with knowledge in the field of general laboratory analytics, diagnostic testing techniques, and the interpretation of results.
Laboratory classes:
Demonstration and observation, methods based on students’ practical activities: hands‑on laboratory exercises, including the development of microscopy skills and manual procedures; diagnostic methods; practical interpretation of laboratory results in various disease conditions; analysis of the literature, including the analysis of online sources such as publicly 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

	From EK_01 to EK_13 

	Colloquium /test/ + exam /test/
	Conversatories laboratories



4.2 Conditions for completing the course (evaluation criteria)

	Lectures, seminars, laboratories  (from EK_01 to EK_13)
The requirements for passing the course include attendance at conversatories and laboratory classes, obtaining a pass in laboratory classes, and achieving a positive grade on the mid‑semester tests and the final examination.
The requirements for passing the laboratory classes include attendance and obtaining a passing grade in the written assessment. Absence due to illness must be documented and confirmed by the Dean’s Office. The student must justify the absence immediately after the reason for it has ceased, i.e., during the first class attended after the period of absence.
An unexcused absence from classes is treated as a failed laboratory session/ conversatories.
Final colloquium – single-choice test.
Assessment criteria:
5.0 - has knowledge of the education content at the level of 93% -100%
4.5 - shows knowledge of the content of education at the level of 85% -92%
4.0 - shows knowledge of the content of education at the level of 77% -84%
3.5 - shows knowledge of the content of education at the level of 69% -76%
3.0 - shows knowledge of the content of education at the level of 60% -68%
2.0 - shows knowledge of the educational content below 60%
Positive evaluation of the subject can be obtained only on condition of obtaining a positive assessment for each of the established learning outcomes.





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

	Activity
	The average number of hours to complete the activity

	Contact hours (with the teacher) resulting from the study schedule of lectures and seminars
	100

	Contact hours (with the teacher) participation in the consultations, exams
	5

	Non-contact hours - student's own work
(preparation for classes, exam, writing a paper, etc.)
	45

	SUM OF HOURS
	150

	TOTAL NUMBER OF ECTS
	6


* It should be taken into account that 1 ECTS point corresponds to 25-30 hours of total student workload.

6. TRAINING PRACTICES IN THE SUBJECT 

	Number of hours
	-

	Rules and forms of apprenticeship
	-
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