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	Subject title:
	Physical chemistry I
	

	Cycle level, years of study, semester
	Integrated academic study
	II Year/Semester III

	Lecturer on the subject:
	dr.sc.Snanela Nazdrajić, assistant professor

	Contact details:
	Sanela.nazdrajic@unmo.ba

	Total number of subject hours:
	2 h per Week/ 30 hours of lectures per semester

	Credit value ECTS-a:
	6 ECTS

	Basic Qualification:
	

	Subject status:
	Obligatory

	Preliminary Examination Obligations
	

	Access limitations on the subject:
	

	Explanation of ECTS value:
	The number of ECTS points corresponds to the number of hours required for the realization of teaching duties and exam preparation

	Subject goal:
	Familiarize with thermodynamic systems and processes, understand the basic principles of thermodynamics and electrochemistry, and know how to apply them to explain and interpret observations in other branches of chemistry and related fields.

	Description of general and specific competences (knowledge and skills) / learning outcomes
	After completing the course, students will be able to:
· State and explain the basic principles of thermodynamics and electrochemistry.
· Identify thermodynamic systems and processes.
· State and explain basic thermodynamic and electrochemical methods.
· Explain the processes occurring in solutions and at phase boundaries.
· Describe simple electrochemical and thermodynamic measurements.
· Apply calculations to solve physical-chemical problems.

	Course content:
	1. Fundamental concepts of thermodynamics, the zero and first law of thermodynamics, internal energy, work, and heat in processes.
2. Enthalpy, heat capacities, thermo-chemistry, properties of state functions.
3. Joule-Thomson effect, adiabates, and isotherms of ideal gases, second law of thermodynamics, entropy.
4. Entropy, change in entropy in the surroundings, entropy of irreversible processes, Clausius inequality, dependence of entropy on temperature. Third law of thermodynamics, Helmholtz and Gibbs free energy, dependence of Gibbs free energy on temperature and pressure.
5. Chemical potential, fugacity, physical transformations of pure substances, Clapeyron and Clausius-Clapeyron equations.
6. Gibbs free energy, enthalpy, and entropy of mixing liquids, chemical potential of liquids, Raoult’s law, solution properties, colligative properties of solutions.
7. Activities, chemical equilibrium, spontaneous chemical reactions, reaction Gibbs free energy, exergonic and endergonic reactions.
8. Reaction system in equilibrium, thermodynamic equilibrium constant.
9. Dependence of equilibrium on pressure and temperature, biological activities, thermodynamics of aerobic and anaerobic metabolism.
10. Properties of electrolyte solutions, mean activity coefficients of electrolyte solutions, Debye-Hückel limiting and extended law.
11. Electrochemical cells, cell potential, types of electrochemical cells, reactions at electrodes.
12. Nernst equation, standard electrode potential, electrochemical series, potentiometric measurements, selective electrodes.
13. Potentiometric titrations, ion conductivity in solution, ion mobility.
14. Electron transfer in heterogeneous systems, processes at the electrode-electrolyte interface, amperometric titrations.

	Teaching methods /learning methods:
	Lectures, lab excercises

	Other Student Obligations (if foreseen):
	

	Assessment Methods / Methods of Examination
	Written and oral examination method

	List of basic literature and
Internet web references:
	1. Đorđević S., Dražić V. (2005). Fizička hemija. Beograd: Tehnološkimetalurški fakultet.
2. Šegura M. (1988). Laboratorijske vježbe iz fizikalne hemije. Osijek

	Quality assurance and performance of the subject
	



