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Course: „Practical Chemistry“
Lecturer:    asst. prof. Nikolay Zografov PhD (http://phys.uni-sofia.bg/~zoggy)
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	0

	
	Seminars
	15

	
	Practical exercises (school internships)
	30

	Total in-class work
	45

	Out-of-class work
	Self preparation for tutorials, seminars, scientific experiments, practical exercises and tests.
	15

	
	Making reports of experiments and practical exercises.
	15

	
	Consultation and assessment on practical exercises reports.
	5

	
	Preparation and defense of a course project.
	25

	Total out-of-class work
	105

	TOTAL ACADEMIC WORK
	105

	ECTS credits in-class work
	1,5

	ECTS credits out-of-class work
	2

	TOTAL ECTS CREDITS
	3,5


	№
	Grade components

	% of the grade

	1. 
	Regular tests on tutorials and seminars.
	30

	2. 
	Verification of knowledge and skills during practical exercises.
	20

	3. 
	Presentation and analysis of the experimental results of practical exercises as protocols and reports.
	20

	4. 
	Preparation and presentation of course project.
	30

	Prerequisite for obtaining a current appraisal is to complete all exercises included in the course. Students must present and after that receive approval of the reports for each practical exercise.

For more than three absences from laboratory without valid reasons, students are not allowed to present and defense of course project.

Students who miss a laboratory for good reasons, should work in additional groups that are organized further by the teacher.

The final grade is formed after multimedia presentation and defense of course project.


	Outline of the course:

	The seminars and tutorials are designed to confirm and extend students' knowledge obtained in bachelor degree training on key areas of applied chemistry and physical chemistry as purification methods, chemical synthesis, qualitative, quantitative and phase analysis.

Laboratory practical exercises allows students to put into practice their knowledge, to learn the rules and techniques of chemical experiments and acquire skills for independent laboratory and research work in various fields of application.

The course is designed for students of the Faculty of Physics and is adapted to their needs in this area. During seminars and practical classes are conducted discussions aimed to clarify specific issues concerning the future work of young professionals and the need to acquire practical knowledge and skills to work in research laboratories.


	Preliminary requirements:

	Sufficient knowledge, of atomic structure and the nature of chemical bonds, acquired during training in physics. 

Basic knowledge in the areas of general chemistry, inorganic chemistry and physical chemistry, studied in earlier stages of education and in secondary school.

Good knowledge of the necessary mathematical apparatus, studied in earlier stages of training.

Skills for processing and analysis of experimental results obtained from physical experiments acquired in earlier stages of training.


	Key competences acquired:

	Acquisition of long-term skills for working in a research laboratory.

Improve the culture and develop routine in basic laboratory operations supporting each physical, chemical and physical-chemical experiment.

Receive practical experience in potentiometric, conductometric and complexometric methods for measuring the basic regularities in chemical science.

Acquisition of basic knowledge for purity level of the used laboratory chemicals.


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	0

	
	
	0

	
	Seminars
	15

	1
	Chemical systems. Simple substances, allotropes, compounds, solutions and mechanical mixtures. chemical equilibrium.
	1

	2
	Solubility of chemicals. Concentration of solutions: mass, volume, mole and normal. Solubility formula.
	2

	3
	Electrolyte solutions. Electrolytic dissociation. Dissociation constants and hydrolysis. Acidity of aqueous solution (pH).
	1

	4.
	Disperse systems. Sorption (adsorption and absorption)
	1

	5.
	Methods for purification of the substances: filtration, distillation, crystallization, extraction, ion exchange, chemical and electrochemical methods.
	1

	6.
	Preparative inorganic chemistry. Techniques of laboratory work. Basic processes and operations.
	2

	7.
	Stoichiometric calculations. Calculating the composition of the starting mixtures for the synthesis of the substances, to solve problems.
	2

	8.
	Chemical synthesis by direct and indirect interactions, transport reactions, solid state reactions.
	1

	9.
	Oxidation-reduction reactions. Recognizing Oxidation-Reduction Reactions. Assigning Oxidation Numbers. 
	2

	10.
	Fundamental methods for qualitative and quantitative chemical analysis.
	2

	
	Practical exercises
	30

	1
	Regulations and rules in chemical research laboratory. 
	1

	2
	Laboratory equipment. Standard laboratory procedures and operations.

Precise mass determination. Filtration. Distillation. Recrystallization.
	2

	3
	Concentration. Precise preparation of aqueous solutions. 
	3

	4.
	Examination of salt solubility. Solubility formula.
	3

	5.
	Examination of aqueous electrolyte solutions. Electrolyte dissociation. Dissociation constant. Acidity of aqueous solution (pH).
	3

	6.
	Preparation of buffer solution. Study the property of buffer solutions.
	3

	7.
	Chemical-physical analysis. Research on “one another” solubility in multiple phase systems of pure liquids.
	3

	8.
	Study of sorption phenomenon, adsorption and absorption. Measurements and analysis of adsorption isotherm. Determination of critical concentration of adsorbate. 
	3

	9.
	Electrochemistry. Electrochemical purification. 
	3

	10.
	Complexometric Titration. Locating equivalence point. Calculation tasks.
	6


	Topics Covered on the Final Exam

№
	Topic

	During the course, each student chooses a topic of its own course project. The final grade is formed after multimedia presentation and defense of the course project.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 






