SYLLABUS
for the education cycle starting in the academic year 2022/2023
	Course / module name
	Chemistry

	Names of units teaching the course
	Department of Medical Chemistry

	Unit’s e-mail
	zachemog@umb.edu.pl

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

	Name of the field of study
	Medicine

	Level of education
	Long-cycle studies for master’s degree.

	Form of study
	Full-time  ■                                    Part-time ■

	Language of the course
	Polish ■                                                    English (

	Course type
	Mandatory ■                                 Optional (

	Year of study / semester
	I ■   II (   III (   IV (   V (  VI (
	1 ■   2 (   3 (   4 (   5 (   6 (   7 (   8 (   10 (
11 (   12 (

	Introductory courses & prerequisites
	Pass for each subject in accordance with the recruitment procedure.

	Number of teaching hours of classes by forms of activity
	30 (also online)

Lectures: 8

Seminars: 2

Classes: 20

	Assumptions and objectives of the course
	The student should acquire knowledge in the fields of: water and electrolyte management and acid-base balance in the human body; properties of true and colloidal solutions; reactions of inorganic compounds and functional groups of organic compounds in aqueous solutions.

The student should be able to: determine the chemical properties of molecules in relation to their structure; use chemical calculations to describe phenomena occurring in solutions; use basic laboratory techniques and plan simple experiments.

	Teaching methods
	- Synchronous transfer of knowledge in the form of lectures (via the Blackboard educational platform)

- Consultations - twice a week (Wed. & Fri.), 12:30-01:30 PM

- Discussion

- Self-directed learning

- Laboratory classes (demonstration, observation, self-directed experiments). Synchronous classes via the Blackboard educational platform.

	First and last names of the course teacher
	Research and teaching staff and teaching staff employed in the Department of Medical Chemistry.

	First and last names of the person responsible for the teaching
	Dr hab. n. med. Anna Galicka


	Code & number of the learning effect
	Description of subject learning outcomes
	Forms of activities
	Methods of verification of the achievement of the intended learning outcomes

	Knowledge

	B.W1
	Describes water and electrolyte balance in biological systems
	Class. & Lect.
	Summary methods:

- Written final exam
Forming methods:

- Observation of the student’s work
- Evaluation of activity during classes
- Evaluation of preparedness for activities

- Class discussions

- Interim exams

	B.W2
	Describes acid-base balances and the mechanism of action of buffers and their importance in systemic homeostasis
	Class. & Lect.
	

	B.W3
	Knows and understands the concepts of solubility, osmotic pressure, isotonia, colloidal solutions and Gibbs-Donnan equilibrium
	Class. & Lect.
	

	B.W4
	Knows the basic reactions of inorganic and organic compounds in aqueous solutions
	Class. & Lect.
	

	Skills

	B.U3
	Calculates molar concentrations and percentages of compounds; calculates the concentration of substances in isoosmotic, mono- and multi-component solutions
	Classes
	Summary methods:

- Performance of specific tasks

Forming methods:

- Observation of the student’s work
- Evaluation of activity during classes
- Credits for individual activities

- Class discussions

- Interim exams

	B.U5
	Determines the pH of the solution and the effect of pH changes on inorganic and organic compounds
	Classes
	

	B.U8
	Uses basic laboratory techniques such as qualitative analysis, titration and pH-metry
	Classes
	

	Social competences

	K4
	Recognizes own limitations and makes self-assessments of educational deficits and needs.
	Classes
	Summary methods:
- Continuous assessment by the teacher (observation)

Forming methods:

- Observation of the student’s work
- Class discussions

- Peer opinions

	K7
	Uses sources of objective information
	
	

	K8
	Draws conclusions from own measurements or observations
	
	

	K10
	Formulates opinions on various aspects of professional activity
	
	


	ECTS points
	2

	Student workload

	Form of activity
	Number of hours per activity

	Classes requiring participation of the teacher:

	1. Realization of the course: lectures (acc. to the Syllabus)
	8

	2. Realization of the course: classes (acc. to the Syllabus)
	20

	3. Realization of the course: seminars (acc. to the Syllabus)
	2

	4. Realization of the course: extra-curricular activities
	

	5. Participation in consultations
	10

	
	Total hours: 40

	Self-directed student work:

	1. Self-directed preparation for theory and practical classes (project, documentation, case description, etc.)
	5

	2. Self-directed preparation for interim tests
	5

	3. Self-directed preparation for the final test/exam
	5

	
	Total hours: 15


	Course content:

	Learning results
(code & number)
	Subject area

	1. B.W1 - Describes water and electrolyte balance in biological systems

2. B.W2 - Describes acid-base balances and the mechanism of action of buffers and their importance in systemic homeostasis

3. B.W3 - Knows and understands the concepts: solubility, osmotic pressure, isotonia, colloidal solutions and Gibbs-Donnan equilibrium

4. B.W4 - Knows the basic reactions of inorganic and organic compounds in aqueous solutions

5. B.W4 - Knows the basic reactions of inorganic and organic compounds in aqueous solutions

6. B.U3 - Can calculate molar concentrations and percentages of compounds; calculates the concentration of substances in isoosmotic, mono- and multi-component solutions

7. B.U5 - Determines the pH of the solution and the effect of pH changes on inorganic and organic compounds

8. B.U8 - Uses basic laboratory techniques, such as qualitative analysis, titration, pH-metry
	Lectures:

Properties of water and its biological significance. The main ions of body fluids. Buffer mixtures - pH stabilization mechanism, buffer capacity. The role of physiological buffers in maintaining a constant pH of physiological fluids. 

Alkacimetry as an example of titrimetric analysis - alkacimetric indicators, titration curves.
Solutions - types of solutions, solubility, solubility equilibrium, ways of expressing concentrations of solutions. Colloidal solutions. Lyophilic and lyophobic colloids.

Coloigative properties of solutions. Diffusion and osmosis, osmotic and oncotic pressure. Donnan's equilibrium.
Selected organic compounds of biological importance. Acids and carbohydrates. Isomerism and derivatives of simple sugars. Heterocyclic and aromatic compounds found in vitamins, drugs and macromolecules

Reactive forms of oxygen - formation, structure, destructive effect on proteins, unsaturated fatty acids and DNA, and the body’s defenses.
Classes:

Reactions characteristic of biologically important ions.
Detection of functional groups in organic compounds (multiple bonds, alcohols and phenols, aldehydes, sugars, carboxylic acids, ketones, amines).
Solutions and their properties - preparation of solutions of a certain molar and percentage concentration, conversion of concentrations; preparation of lyophobic and lyophilic colloids; study of the protective properties of lyophilic colloids; comparison of osmotic pressure of colloidal and true solutions.
Buffer solutions – preparation of buffers and determination of their pH using indicators and pH-metry. Determine the effect of buffer dilution on pH and buffer capacity. Determination of the degree and constant dissociation of weak electrolytes.
Alkacimetry as an example of titrimetric analysis – quantitative determination of weak and strong acids.


	Basic references: (1-2 items)

	Teresa Kędryna: “Chemia ogólna z elementami biochemii”. ZamKor, Kraków, 2006.

Władysław Gałasiński: “Chemia medyczna. Podręcznik dla studentów medycyny.”, Wydawnictwo Lekarskie PZWL, Warszawa, 2004.

	Complementary references: (1-2 items)

	Harold Hart: “Chemia organiczna. Krótki kurs.”, Wydawnictwo Lekarskie PZWL, Warszawa, 2006
Iwona Żak: “Chemia medyczna”, Śląska Akademia Medyczna, Katowice, 2001


	Criteria for the assessment of learning outcomes and the form of, and requirements for, obtaining credit for the course: 

	The condition for passing the course is attendance at all classes and passing exercises and the final test.

To get credit for the classes, the student needs to earn a sufficient number of points, pass a partial test, carry out experiments and present a report.

The student can get the following numbers of points for each class:

• test - 9 points

• experiment and report - 3 points.

The maximum score for all the classes is 60 points. The condition for passing the classes and getting admission to the final test is to obtain 30 points. Failure to achieve this minimum score means failing the subject. Students who score at least 48 points in total, and not less than 5 points for each test, may be exempt from the final test.

The final test (conducted online via the Blackboard educational platform) covers the topics of the classes and lectures. The condition for passing it is to obtain 60% of the maximum score.

In case of excused absence (1-3 classes), the student is required to make up for the gap within 2 weeks. Unexcused absence from any class, as well as excused absence from 4-5 classes means failure for the subject.


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