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Pharmacy - Integrated academic studies
SECOND YEAR- Semester IV
2024/25. School Year
Name of the course:
FUNDAMENTALS OF PHYSICAL CHEMISTRY
ECTS credits - 5;  No. of hours active teaching per week: 4 (Lectures-2, Practice-1, Seminar-1)

Teachers and instructors: 
	
	Name and surname
	E-mail address
	Academic rank

	1.
	Snežana Jovanović Stević
	snezanaj@kg.ac.rs
	Assistant professor

	2.
	Dragana Arsenijević
	menki@hotmail.rs
	Assistant


Course structure:
	Course contents
	Weeks
	Lectures 
	Practice
	Seminar
	Course Coordinator

	Physical states of matter and basic physical quantities. Gaseous And Liquid States. Electrostatic interactions. Intermolecular interactions. Thermochemistry. The first law of thermodynamics. Entropy and Gibbs free energy. Chemical equilibrium and equilibrium constant. Bioenergetics. Thermodynamic of mixtures, solutions and osmosis. Electrochemistry. Electrochemical cells. Concentration cells. Chemical kinetics. Catalysis. Dispersion systems.
	15
	2
	1
	1
	Asst. Prof. Snežana Jovanović Stević


EVALUATION:
The student overcomes the course based on the points achieved in the pre-examination activities and the final test. The score is equivalent to the number of gained points. Points are earned as follows: 

ACTIVITY DURING CLASSES: The student can gain up to 30 points by taking 2 exam question from that week, answering and receiving 0-2 points in accordance with the demonstrated knowledge. 
FINAL EXAM: The student can gain up to 70 points.
In order to pass the exam, the student must achieve more than 50 percent of the points on each of the defined elements, at pre-exam activities and final exam. The condition for the student to take the final exam is to pass the pre-exam activities.
Grades:
The student gains a final grade which describes the quality of his knowledge and the results achieved in the course. The interrelation between points and final grades are given in the following table:
	Grade
	No. of points
	Description

	10
	91-100
	Excellent

	9
	81-90
	Exceptionally good

	8
	71-80
	Very good

	7
	61-70
	Good

	6
	51-60
	Passing

	5
	<51
	Failing


LITERATURE:
	Textbook
	Authors
	Publisher
	Availability in the library

	Physical Chemistry 11th Edition
	Peter Atkins, Julio de Paula, James Keeler
	Oxford University Press, 2018
	YES

	Student Solutions Manual to Accompany Atkins' Physical Chemistry 11th Edition
	Peter Bolgar, Haydn Lloyd, Aimee North, Vladimiras Oleinikovas, Stephanie Smith, James Keeler
	Oxford University Press, 2018
	NO

(available online for registered adopters of the book)


All lectures (powerpoint presentations) are available on the website of the Faculty of Medical science: www.medf.kg.ac.rs

PROGRAM
UNIT I (FIRST WEEK):

	Lectures (2 classes)
Introduction to physical chemistry: Concepts and applications. Physical states of matter. Basic physical quantities.
	Practice (1 class)

Fundamental constants in physical chemistry.
	Seminar (1 class)
Interactive discussion on the main topics of the lecture.


UNIT II (SECOND WEEK):

	Lectures (2 classes)
Behaviour of gases. Gas laws. Equation of the ideal gas state. Gas constant.

	Practice (1 class)

Numerical problems.
	Seminar (1 class)
Interactive discussion on the main topics of the lecture.


UNIT III (THIRD WEEK):

	Lectures (2 classes)
Coulomb's law. Electric field. Electric field strength. Electric potential. Electric dipoles. Types of electrostatic interactions. Interaction energy.
	Practice (1 class)
Electrical conductivity of a solution. Calculation Examples.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


UNIT IV (FOURTH WEEK):

	Lectures (2 classes) 
Intermolecular interactions.
	Practice (1 class)

Molecular polarity and intermolecular interactions: animation of various examples of intermolecular interactions.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


UNIT V (FIFTH WEEK):

	Lectures (2 classes)

Thermodynamic system. First law of thermodynamics. Thermal changes of chemical processes. 
	Practice (1 class)

Thermal changes of chemical processes-practice problems.
	Seminar (1 class) 
Interactive discussion on the main topics of the lecture.


UNIT VI (SIXTH WEEK):

	Lectures (2 classes) 

Second law of thermodynamics. Entropy of phase transitions and chemical reactions. Gibbs free energy.
	Practice (1 class)
Entropy of phase transitions and chemical reactions. Gibbs free energy-practice problems.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


UNIT VII (SEVENTH WEEK):

	Lectures (2 classes)

Homogeneous and heterogeneous equilibrium. Equilibrium constant and Gibbs free energy.

Equilibrium constant and spontaneity of processes. Le Chatelier's principle. 
	Practice (1 class)

Gibbs free energy and spontaneity. Calculation examples.
	Seminar (1 class)
Interactive discussion on the main topics of the lecture.


UNIT VIII (EIGHT WEEK):

	Lectures (2 classes) 


Bioenergetics. Gibbs free energy of complex processes. Thermodynamic basis of the ATP cycle.
	Practice (1 class)
Energy consumption in the body - Thermodynamic calculations.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


UNIT IX (NINTH WEEK):

	Lectures (2 classes)

Solutions and colligative properties of solutions.
	Practice (1 class)
Colligative properties of solutions - calculation problems.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


UNIT X (TENTH WEEK):

	Lectures (2 classes) 
Oxidation-reduction processes. Standard reduction potential. Electrochemical cells.
	Practice (1 class)

Oxidation-reduction reactions of potassium permanganate (KMnO4) in acidic, neutral and basic environments. Electrochemical series of elements.
	Seminar (1 class) 
Interactive discussion on the main topics of the lecture.


UNIT XI (ELEVENTH WEEK):

	Lectures (2 classes) 


Thermodynamics of electrochemical cells.
Nernst equation. Free energy in

oxidation-reduction processes. Spontaneity of electrochemical processes.
	Practice (1 class)
Determining the potential of electrochemical cells.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


UNIT XII (TWELFTH WEEK):

	Lectures (2 classes)

Concentration electrochemical cells, working principle of pH meters and pH medium determination.
	Practice (1 class)

Determining the pH of various solutions.
	Seminar (1 class)
Interactive discussion on the main topics of the lecture.


UNIT XIII (THIRTEENTH WEEK):

	Lectures (2 classes) 


Chemical reaction rate. Reaction order rate constant. First and second order reactions. Complex mechanisms of chemical reactions. Dependence of reaction rate on concentration and temperature, Arrhenius equation.
	Practice (1 class)

Determining the effect of concentration and temperature on the change in the rate of a chemical reaction. Determining the effect of reactant concentration and temperature on chemical equilibrium. Calculation examples. 
	Seminar (1 class)
Interactive discussion on the main topics of the lecture.



  UNIT XIV (FOURTEENTH WEEK):

	      Lectures (2 classes) 


Catalysis.
	Practice (1 class)

Calculation examples.
	Seminar (1 class)
Interactive discussion on the main topics of the lecture.


UNIT XV (FIFTEENTH WEEK):

	Lectures (2 classes) 


Dispersion systems. Application of dispersion systems in pharmacy.
	Practice (1 class)

Preparation of colloidal systems - obtaining colloidal silver particles. Preparation of suspensions, emulsions and true solutions.
	Seminar (1 class)

Interactive discussion on the main topics of the lecture.


SCHEDULE OF LECTURES 
	


SCHEDULE OF PRACTICE
	


	LESSON SCHEDULE FOR THE COURSE FUNDAMENTALS OF PHYSICAL CHEMISTRY

	week
	date
	time
	Location
	form
	course unit title
	teacher

	1
	
	
	
	L
	Introduction to physical chemistry: Concepts and applications. Physical states of matter. Basic physical quantities.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Fundamental constants in physical chemistry.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	2
	
	
	
	L
	Behaviour of gases. Gas laws. Equation of the ideal gas state. Gas constant.

	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Numerical problems.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	3
	
	
	
	L
	Coulomb's law. Electric field. Electric field strength. Electric potential. Electric dipoles. Types of electrostatic interactions. Interaction energy.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Electrical conductivity of a solution. Calculation Examples.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	4
	
	
	
	L
	Intermolecular interactions.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Molecular polarity and intermolecular interactions: animation of various examples of intermolecular interactions.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	5
	
	
	
	L
	Thermodynamic system. First law of thermodynamics. Thermal changes of chemical processes.

	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Thermal changes of chemical processes-practice problems.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	6
	
	
	
	L
	Second law of thermodynamics. Entropy of phase transitions and chemical reactions. Gibbs free energy.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Entropy of phase transitions and chemical reactions. Gibbs free energy-practice problems.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	7
	
	
	
	L
	Homogeneous and heterogeneous equilibrium. Equilibrium constant and Gibbs free energy. Equilibrium constant and spontaneity of processes. Le Chatelier's principle.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Gibbs free energy and spontaneity. Calculation examples.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	8
	
	
	
	L
	Bioenergetics. Gibbs free energy of complex processes. Thermodynamic basis of the ATP cycle.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Energy consumption in the body - Thermodynamic calculations.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	9
	
	
	
	L
	Solutions and colligative properties of solutions.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Colligative properties of solutions - calculation problems.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	10
	
	
	
	L
	Oxidation-reduction processes. Standard reduction potential. Electrochemical cells.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Oxidation-reduction reactions of potassium permanganate (KMnO4) in acidic, neutral and basic environments. Electrochemical series of elements.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	11
	
	
	
	L
	Thermodynamics of electrochemical cells. Nernst equation. Free energy in oxidation-reduction processes. Spontaneity of electrochemical processes.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Determining the potential of electrochemical cells.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	12
	
	
	
	L
	Concentration electrochemical cells, working principle of pH meters and pH medium determination.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Determining the pH of various solutions.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	13
	
	
	
	L
	Chemical reaction rate. Reaction order rate constant, First and second order reactions. Complex mechanisms of chemical reactions. Dependence of reaction rate on concentration and temperature. Arrhenius equation.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Determining the effect of concentration and temperature on the change in the rate of a chemical reaction. Determining the effect of reactant concentration and temperature on chemical equilibrium. Calculation examples.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	14
	
	
	
	L
	Catalysis.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Calculation examples.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	15
	
	
	
	L
	Dispersion systems. Application of dispersion systems in pharmacy.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	P


	Preparation of colloidal systems - obtaining colloidal silver particles. Preparation of suspensions, emulsions and true solutions.
	Asst. Dragana Arsenijević

	
	
	
	
	S
	Interactive discussion on the main topics of the lecture.
	Asst. prof. Snežana Jovanović Stević

	
	
	
	
	E
	EXAM (June deadline)
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