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თბილისის ჰუმანიტარული სასწავლო უნივერსიტეტი
TBILISI   HUMANITARIAN  TEACHING UNIVERSITY

Syllabus
	Name of the course/module
	Medical Chemistry

	Code of the course
	PhM0408DM

	Status of the course
(elective/compulsory)
	Compulsory course
for the one-cycle higher educational Programme-Dentistry

	ECTS


	4 credits.Total: 100 hours
Contact Hours–49hours (Class Meeting Time Period:15L/30Pr.)  + 4 hours
 (Midterms:2h  and Final Examinations:2h)
Individual Work-51 hours

	Authors (lecturer)
	Marine Shavlakadze Ph.D in Chemical and Biological Engineering, 
THTU associated professor 
Tel 598550358, e–mail - marishavlakadze@gmail.com
Consultation days: according to consultation schedule

	Aim of the course
	The main goal of the study of Medical chemistry is to develop the modern understanding of the chemical processes in live organisms and basics of their regularities by using links between chemistry and metabolism of biological systems and develop understanding of chemical and biophysical processes of the system - molecule-cell-organism.

	Program prerequisits
	N/A

	Assessment system and criteria
	Assessment system of  the Tbilisi Humanitarian Teaching University'sis divided into the following components:
The total marks of the mid term Out of the overall assessment (100 points ) is 60 points, which includes three kinds of grades:
Student’s activity during a semester, 
One-midterm exam, 
final exam.
Theminimum competence requirement for mid termevaluation components is at least 18 points in total.
The minimum competence requirement of the final evaluation is 50% of the total mark from final evaluation that means 20 points out of 40.
Evaluation System includes:
 I. Five Forms of Positive Assessment:     
     (A) Excellent – 91% and more from maximum evaluation 
     (B) Very good – 81-90% from maximum evaluation
     (C) Good –  71-80% from maximum evaluation
     (D) Satisfactory – 61-70% from maximum evaluation
     (E) Sufficient –  51-60% from maximum evaluation
     II.   Two Forms of Negative Assessment: 
(A)(FX) Fail (Not passed ) - 41-50 from maximum evaluation score, which means that the student will need to work more and to retake the test after additional independent work;
(B) (F) Fail – A student gets 40 points, or  less from maximum evaluation, which means that the work done by him/her is not sufficient and s/he has to retake the course from  the beginning.  
1. One of the negative assesment: In case of not passing, the University fixes additional exam at least in 5 days, after the announcement of final examination results, which must be published in the examination table.
2. The grades, which student gets after additional test is a student's final grades, in which is not considered the negative points of the major examination.
If a student receives from 0 to 50 points after additional test, in the final exam sheet is formed (F) -0 for the student.

	Course description

	appendix1

	Assessment system/activities, methods
and criteria
	· Activities – 30 points
· Midterm exam  - 30 points
· Final Exam - 40 points
The sum of the course assessment (100 points)  breaks down as follows:
Activities – 30 points (Attendance and participation), is calculated in accordancewith the level of being active during each  practices(once a week, total number 15) type of activities can be answering questions, participation in discussion, participation in everyday testes - is equal 2 points.
2 points -  s/he  is active during classes, obtains perfect knowledge of the ongoing topic, answers all questions completely.
 1,0  points   -  s/he is less active during classes, does not present perfect  knowledge of the ongoing topic,  answers questions partly. 
0 -  s/he is less active during classes/group works, does not present perfect  knowledge of the ongoing topic, does not answer any questions.
· Midterm exam – 30 points.(administered in  writtenform (the test). the number of questions– 30,  there are given four options, and thebest one should be chosen.Each correctly done test is evaluated with 1point 
· Each wrongly done test is evaluated with 0 point 
· Final Exam - 40 points administered in  writtenform (the test), the number of questions– 40,  there are given four options, and thebest one should be chosen.Each correctly done test is evaluated with 1point 
· Each wrongly done test is evaluated with 0 point.

	Core literature:
	1. Jones A. Chemistry: An Introduction for Medical and Health Sciences. John Wiley & Sons Ltd, 2005. — 273 p. — ISBN 0470092882.
2. Hart D., Hadad Ch., Cralne L., Hart H. Organic Chemistry. A Short Course. Brooks/Cole, Cengage Learning, Belmont CA, 2012. – 580 p.

	Additional literature
	1. Dewick P.M. Essentials of Organic Chemistry: For Students of Pharmacy, Medicinal Chemistry and Biological Chemistry. John Wiley & Sons Ltd, 2006. — 711 p. — ISBN 0470016655
2. Kohler R.E. From Medical Chemistry to Biochemistry: The Making of a Biomedical Discipline. Cambridge University Press, 2008. — 410 p.

	Learning outcomes, competences
(general and field specific)
	Knowledge
1. Student describes links between chemistry and metabolism of biological systems 
2. Student identifies Chemical structure and features of the elements of live organism, mechanisms of chemical processes/reactions in human body 
3. Student describes the mechanism of Chemical thermodynamics, systems, their classification that promote understanding of their mechanisms in human body 
Skills
· Student applies critical thinking and logical analysis in the assessment;
· Student determines the structure of molecules based on the analysis of their molecular structure;
· [bookmark: _GoBack]Student determines chemical processes/reaction in the human body and identifies their role in the live processes of human body;

	Learning/Teaching methods

	Lecture/ practical, Individual/Group work, Verbal teaching method
Demonstration of study materials, Presentation, Explanation  methods
Discussion/debate


Appendix1

Course description:
Topics of the lecture, practical classes/laboratory work/working group, literature
	Week №
	Type of
the class
	Topics
	Contact hours
	literature

	Iweek

	Lect.
	Medical Chemistry and objectives of the subject. Atomic structure of the quantum-mechanical model. Micro-corpuscle-wave dualism. Heisenberg's uncertainty principle. Representation of the wave function. Characterization of the electron energy state.
	1
	1

	
	Pract.
	The structure of the atom. Determination of the quantum-mechanical model. De Broglie hypothesis: the de Broglie equation; Heisenberg's uncertainty principle. Atom in a three-dimensional (volumetric) model. Full characterization of the electron state of four quantum numbers; Pauli principle; Klechkovski rule; Gunda Swann law.
	1
	1

	IIweek

	Lect.
	The Periodic Law and the Periodic Table. The modern theory of atomic structure. Elements s-, p-, d- and f- blocks.
	1
	1

	
	Pract.
	Periodic Law; Atomic Theory and Structure The Periodic Table of Elements. S, P, d, f group elements in the structure of the atom; Their electronic formulas; Ionization energy; Electronegativity; 
	1
	1

	IIIweek
	Lect.
	Chemical bonds types. Covalent, ionic, metallic, hydrogen bonds. Chemical bonds  in biosystems (peptides, hydrophobic). Inter molecular force   (van-der-waals, induction, Orientation, dispersion) interaction. Valence molecular orbitals links and theories. Valence (covalent) determine the sequence and bond valence bond theory.
	1
	1

	
	Pract.
	Modern performances of the chemical bond; Types of chemical bonds: ionic, covalent, hydrogen, metallic bonds; Valence molecular orbitals links and theories; Analysis - deductive method - without any determination of bond valence bond theory. 
	1
	1

	IVweek



	Lect.
	Hybridization  types and molecular geometry. Connector,  anticonnector and without connector molecular orbitals. Linked sequence of molecular orbitals theory. According to the theory of molecular orbitals. Energy diagrams of molecular orbitals.
	1
	1

	
	Pract.
	Types of hybridization: sp, sp2, sp3, sp3d, sp3d2 hybridization and molecular geometry. Energy diagrams of molecular orbitals. Analysis - deductive method - based on their functioning mechanisms for determining the structure of molecules. 
	1
	1

	V week

	Lect.
	Coordination  compounds. Coordination number of the central atom and ligand dentate.  Stability constants. Complex classification, nomenclature and isomery. Easy to use, and MACROCYCLIC chelate complexes. Their structure and meaning, the nature of chemical bonds in complex compounds.
	1
	1

	
	Pract.
	Compounds; Their classification, nomenclature and isomery; Coordination number of the atom; Ligand dentate; Complex nature of the chemical bonds in compounds; -ligand Stability of the complexes and metal homeostasis. 
	1
	1

	VIweek
	Lect.
	Chemical thermodynamics and bioenergetic. Elements of chemical thermodynamics. Chemical thermodynamics as a theoretical basis for bioenergetics. Isolated, open, closed homogeneous and heterogeneous systems. The first law of thermodynamics. Internal energy. Enthalpy. Power law. Thermochemical equations. The second law of thermodynamics. Entropy. Gipsis energy. Thermodynamic potentials. Predict the direction of the current process itself isolated and closed systems.
	1
	1

	
	Pract.
	The basic thermodynamic concepts; Elements of chemical thermodynamics; Homogeneous and heterogeneous systems; Isolated, closed and open systems; The equilibrium state of the system. 
The first law of thermodynamics; Internal energy; Enthalpy, Hess's law. The second law of thermodynamics. Entropy; Gipsis energy; Biological systems are standard thermodynamic criteria. 
	1
	1

	VII week

	Lect.
	Thermodynamic equilibrium on 7 criteria. Standard thermodynamic potential in biological systems. The principle of energy coupling. Chemical equilibrium thermodynamics. Gadanatsvleis predict the chemical equilibrium. Thermodynamics of open systems. Performance of homeostasis. 
	1
	1

	
	Pract.
	Standard thermodynamic potential in biological systems. The principle of energy coupling. Chemical equilibrium thermodynamics. Predict the equilibrium displacement. Thermodynamics of open systems. Performance of homeostasis. 
	1
	1

	VIII week

	midterm
	2
	

	IX week

	Lect.
	Redox reactions and their role in biology and medicine. Electrode and redox (oksred) Potential mechanism of formation. Standard eloktronuli potentials. Nernst equation. Oksred potentials in biological systems. Redox reactions of potential importance to predict oksred.
	1
	1

	
	Pract.
	Oxidation-reduction reactions in the body's vitality patterns and the role of redox reactions affecting factors; The electric potentials of the electrodes and the types of faces; Oxidation - reduction reactions in the direction of progress. 
	1
	1

	X  week

	Lect.
	Biogenic elements in chemistry. Micro and macro environment and the human body. The topography of the important biogenic elements in the human body. Organogens, electrolyte background elements. Element-organogens (carbon, oxygen, hydrogen, nitrogen, phosphorus, sulfur) characteristics and properties. Organogens important compounds in the chemical properties and biological role.
	1
	1

	
	Pract.
	Biogenic elements in chemistry. Micro-and macronutrients distribution of human health and the environment. Element-organogens (C, O, H, N, P, S) characteristics and properties. Biogenic elements are important compounds in the chemical properties and biological role. 
	1
	1

	XI  week

	Lect.
	agents. Basic concepts. Solubility. The opening of thermodynamics. Water - a unique bio solvent. A method of expressing the concentration of dissolved substances in solution. Henry and Sechenov laws. Colligative properties of fluids. Diffusion, osmosis, osmotic pressure. Determination of osmotic pressure in solutions of electrolytes and  not electrolytes. Osmosis in biological systems. Isotonic, hypotonic and hypertonic solutions. Turgor. Plasmolysis.   Hemolysis.
	1
	1

	
	Pract.
	Solutions; Solubility, the opening of thermodynamics. Water - as the best solvent; His role in the vitality of the body, as the concentration of the solution; Henry, the Daltons, Sechenov laws; Diffusion, osmosis, osmotic pressure; Osmosis in biological systems; Raul's law. 
	1
	1

	XII week

	Lect.
	Theories of acids and bases. Proteolytic  theory. Lewis acids and bases hard and soft. Ionic product of water and its dependence on temperature. Hydrogen index. Proteolytic  reactions and their role in the correction of abnormal conditions.
	1
	1

	
	Pract.
	Theories of acids and bases. Proteolytic    reactions.  Lewis acids and bases. Ionic product of water. Hydrogen index. Proteolytic reactions in medicine. 
	1
	1

	XIII week
	Lect.
	Buffer systems. Their classification and mechanism of action. pH- to calculate the buffer solution. Buffer capacity and its determinants. Blood buffer systems. Acetic, hydro carbonate, phosphate, and protein buffer systems. The acid-base equilibrium of biological systems and their role in normal and pathological process in the body.
	1
	1

	
	Pract.
	Buffer systems and their classification; Blood buffer systems; The acid-base equilibrium and its role in biological systems. 
Analysis - pH- to calculate the buffer systems. 
	1
	1

	XIV week
	Lect.
	Surface of events. Surface tension, and metabolism, selective absorption, and biological importance of chromatographic analysis.
	1
	1

	
	Pract.
	Surface effects; Surface tension, adsorption; Gas-liquid, liquid-liquid, solid-liquid separation at the border, their biological significance. 
	1
	1

	XV  week
	Lect.
	Dispersion systems. Classification. Obtained colloidal solutions and cleanup. Optical properties of colloidal systems. electrophoresis and electroosmosis. Their use in biomedical research.
	1
	1

	
	Pract.
	Dispersion systems. Classification; Colloidal systems; The methods of making; Optical properties of colloidal solutions. electrophoresis and electroosmosis. Their use in biomedical research. 
	1
	1

	XVI week
	Lect.
	Structure of the electrical double layer. Micellic colloidal particle structure theory. Electrokynetic potential. Dispersion systems and sustainability factors, coagulation elements of modern theory.
	1
	1

	
	Pract.
	Electronic structure of double-layer colloidal particle structure micellic theory, the electrokynetic potential. 
	1
	1

	XVII–XVIII week
	Final Exam
	2
	

	XIX-XXweek
	Additional exam
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