	Course Title
	Quantum biochemistry
	code: CF3612


	year of  study
	III
	Semester
	6
	type of course  (cc-compulsory/oc-optional/ec-elective)
	CC


	level of course
	number of  ects  credits allocated

	bachelor  studies
	5


	name of lecturer
	scientific and didactic degree, first  name, last  name



	
	Associated professor  PhD. Ionel Humlenicu


	objective of  the course

	Using theories of quantum chemistry and biochemistry to study the structure and reactivity of chemical and biochemical systems. Calculation of parameters needed to determine the chemical reactivity and biological activity of reaction centers. Computational modeling of structures of molecular systems that have a particular interest in biologically.


	Prerequisites
	Mathematical analysis (differential equations), Nonmetal chemistry, Fundamentals of organic chemistry, Chemical thermodynamics, Chemical kinetics, Quantum chemistry and structure, Structural, functional and genetical biochemistry, Nucleic acids and proteins(-electronic approximation


	course  contents
	Basic notions of quantum chemistry and biochemistry. (-electronic approximation. Electronic and energetic properties of. Semi-empirical methods for the calculation of structural and electronic properties of molecular systems. Qualitative theories of chemical reactivity. Quanto-chemical relative calculation of reaction capacity. Structure and reactivity for the principal classes of biological compounds. Proteins as electronic conjugated systems. Structure and reactivity of proteins. Amino acids structure. Structure and reactivity of enzymes, lipids, fat acids, nucleic acids and vitamins. Use computational technique for modeling and study amino acids, proteins and other biomolecular systems.



	recommended reading
	1. I. Humelnicu, Elemente de chimie teoretică, Editura Tehnopress, Iaşi, 2003.
2. M.Constantinescu. Initiere în structura moleculară. Orbitale moleculare în chimie, Ed. Tehno Press 2003
3. B. Pullman, A. Pullman, Quantum Biochemistry, - Interscience Publication John Wiley & Sons Inc., New York, 1963.
4. A. L. Leningel, Biochimie, vol. I, II, Editura Tehnică, Bucureşti, 1987, 1992.
5. Z. Simon, Biochimie cuantică, Editura Ştiinţifică, Cluj, 1973.

6. Z. Simon, Quantum Biochemistry and Specific Interactions, Ed. Taylor & Francis; 1976
7. G.N. Szabo, A.W. Warshel, Computational Approaches to Biochemical Reactiviti, Kulver Academic Publishers, 2001
8. A. Chiriac, D. Ciubotariu and Z. Simon, Relaţii calitative structură chimică-activitate biologică (QSAR). Metoda MTD, Editura Mirton, Timişoara, 1996.
9. I. Simiti, I. Schwartz, Structură chimică. Activitate biologică, Ed. Dacia, Cluj, 1974.

10. A. Rappe, C. Casewit, Molecular Mechanics across Chemistry, University Science Books, Sausalito, California, 1997.

	teaching methods
	PRESENTATION


	assessment methods
	1. From the content of the lecture, there are two partial exams, in eighth and sixteen week of the semester, with 50% contribution of the final grade.

2. For the practical laboratory, there is an exam during the semester, counting for 50% of the final evaluation.

	language of instruction
	ROMANIAN


