SYLLABUS : Organic chemistry I/ engineering chemistry
	Basic data of the subject

	Academic Unit: 
	FSHMN/ Department of Chemistry

	Course title:
	Organic chemistry I

	Level:
	Bachelor/ engineering program

	Course status:
	Obligate

	Study year:
	II

	Number of hours per week:
	3

	Credit value – ECTS:
	7

	Time / location:
	Amphitheatre/ Wednesday 11:00 – 13:15

	Lecturer:
	Prof.ass.dr. Arben HAZIRI

	Contact details: 
	arben.haziri@uni-pr.edu

	

	Course description
	The structure and properties of organic compounds, alkanes (structure and reactions), halide and alkyl (structure and reactions), organometallic compounds, alkene (structure and reactions), spectroscopy and structure, stereochemistry, Alkyne (structure and reactions), Diene, alicyclic hydrocarbons, aromatic hydrocarbons (structure and reactions).

	Course objectives:
	Students learn about the structure and reactivity of organic compounds, nomenclature and reactivity of functional groups of different classes of organic compounds as alkanet, alkene, alkyne, Dien, alicyclic hydrocarbons, stereochemistry, aromatic hydrocarbons etc.

	 Learning outcomes:
	 • To discuss carbon bonds and why is it present in so many different compounds.

• Learn to use models and designate the chemical structures of the compounds, and to compare their reactivity.

• To explain the relation between the structure and physical properties of chemical compounds, and to give opinions and forecasts regarding these properties.

• Learn to approach problems in a systematic and logical way.

	

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lectures
	3
	1/15
	45

	Exercise theoretical/laboratory
	3
	1/15
	45

	Total

	6
	2/15
	90

	

	Teaching methods  
	Lecture

	
	

	Evaluation methods
	Method of evaluation will be from the final test.

	Literature

	Basic Literature:  

	1. N. Daci,’Kimia Organike’, Libri shkollor, Prishtine (2003).
2. S. Govori, V. Kalaj, O. Leci, Kimia organike preparative, Universiteti i Prishtines, 2006, Prishtine.


	Additional Literature 
	1. K. Peter C. Vollhardt, N. E. Schore, ’Organic Chemistry-Structure and Reactivity’, W. H. Freeman, New York (2003).

2. F. A. Carey, ‘Organic Chemistry’, McGraw Hill, New York (2006).
3. Laurence M. Harwood & Christopher J. Moody, Experimental Organic Chemistry, Blackwell Scientific Publications, Oxford, London, 1989.

4. Lois F. Fieser, Kenneth L. Williamson, Organic Experiments, 4th edition, D.C.Heath and Company, Massachusetts, USA, 1979.

5. Pandeli Troja, Agim Shabani, Kimia Organike nëpërmjet problemave, Tiranë 2004.



	Designed study plan:  

	Week
	Lectures which will be held

	First week:
	Introduction to organic chemistry, the development of organic chemistry, Berselius, Woehler theory, structural theory, electronic structure and reactivity, the impact of organic chemistry, the current situation and how to study organic chemistry, structure and properties of organic compounds, ionic bond, covalent bonds, the structures of Lewis, rules of the octet, covalent bonds with polar and electronegativity, the structural formula of organic molecules, loads formal resonance, the moment dipolar, chemical reactions, acids and bases, the impact of the structure in acidity, acid base balance, isomers.

	Second  week:
	Alkane-structure of methane, the structure and form of alkanes, nomenclature, conformations of ethane, propane and butane, the physical properties of alkanes, Initiation alkane, reactions, oxidation, heat of combustion, halogenation of alkanes, chlorination mechanism, free radicals, halogenation orientation, energy changes in the reaction, nitration, sulfonating with superacide reactions, analysis of alkanes.

	Third  week:
	Hydrocarbons alicyclic, nomenclature, heat of combustion and the relative stability of cycloalkane, structure and relationship of  cycloalkane, conformation of cycloalkane, hydrogen axial and equatorial on the cyclohexane, equilibrium conformational for cycloalkane, analysis of alicyclic hydrocarbons.

	Fourth  week:
	Stereochemistry, isomerism optical chirality molecule and enantiomers, the properties of enantiomers, rotating optical, nomenclature of enantiomers, the terms R and S configuration, rules sequence for R and S, configurations D and L, compounds with more than one atom chiral, diastereomers, mezostrukturs, stereochemistry systems cyclical containing one center chiral synthesis of stereoisomers, the formation of the center chiral, stereoselective and stereospecific reaction.

	Fifth  week:
	The alkyl halide compounds and nomenclature, structure, physical properties, Initialization, reactions, kinetics of aliphatic nucleophile substitutions, SN2 reaction-mechanism and stereochemistry, reaction SN1-mechanism and stereochemistry, the effect of structure on reactivity reactions of SN1 and SN2,  reactions E2 and E1 elimination, elimination against substitutions, organometallic compounds, reactions and their use.

	Sixth  week:
	Alcohols and thiols- structure, nomenclature, physical properties of alcohols, industrial sources of alcohol, reactions of alcohols, reactions involving disconnect the bond C-OH, oxidation of alcohols, nomenclature and properties of thiol, Initialization and reactions of thiol, spectroscopic properties of alcohols, chemical analysis of alcohol.

	Seventh  week:
	Ethers and epoxy - the structure and nomenclature of ethers, physical, industrial sources ethers, reactions of ethers, epoxides, reaction of epoxy and epoxy ethers analysis.

	Eighth  week:
	Organic spectroscopy, nuclear magnetic resonance, 1H-NMR, chemical shift, test for chemical equivalence, integrals, spin-spin fragmentation, 13C-NMR, 2D-NMR, COSY, HETCOR, HQCM, Vicinal constants copulation.

	Ninth  week:
	Alkene-structure nomenclature and infrared spectroscopy, geometrical isomerism, physical properties, heat of hydrogenation, the relative stability of alkene, alkene initiation.

	Tenth  week:
	Reactions of alkene, catalytic hydrogenation of alkene, halogenated hydrogen, Markovnikov rules, addition reactions oxidation of alkene, determination of structure by degradation, the halogen substitutions alkene, hydrogen allylic, polymerize the alkene, the alkene spectral analysis.

	Eleventh  week:
	Alkyne structure hybridization sp, nomenclature, physical properties, acidity of alkyne, industrial sources of acetylene and its use, reactions of alkyne and their synthesis.

	Twelfth  week:
	UV-VIS spectroscopy, diene, structure and nomenclature, the stability of the conjugated diene, addition 1.2 versus 1.4, speed versus equilibrium reaction, Diels-Alder reaction, polymerizing conjugated diene.

	Thirteenth  week:
	Aromatic hydrocarbons - benzene, structure, energy, resonance, molecular orbitals, the aromatic character, order 4n + 2 of Huckel, nomenclature of benzene derivatives, the benefit of benzene and its counterparts, the use of aromatic compounds, Reactions of aromatic compounds

	Fourteenth  week:
	Alkylation Friedel-Crafts, carrying out acylation Friedel-Crafts, the effects of substituents on the reactions of substitutions, orientation substitutions, the theory of reactivity, the theory of orientation, orientation and synthesis of benzene substituted, reactions of benzenes (Arena), electronic absorption spectroscopy of benzene and its derivatives.

	Fifteenth  week:
	Organometallic compounds

	Designed study plan:  

	Week
	Lab practice which will be held

	First week:
	Presentation of the curriculum of the course, introduction to literature. Safety in the chemical laboratory, explosions and fire hazards, carcinogenic substances, flammable reagents, 

	Second  week:
	Equipment and laboratory equipment, glass equipment, washing and drying of laboratory equipment, heating baths heating, electric heating tools. Mixing, Water and vacuum pumps.

	Third  week:
	The processes of isolation and purification, crystallization, filtration of the hot solution, drying and recrystallized.

	Fourth  week:
	Distillation - simple distillation and fractional distillation.

	Fifth  week:
	Reduced pressure distillation (in a vacuum) and distillation with water vapor.

	Sixth  week:
	Extraction of liquid substances, equipment and operations, acid-base extraction, isolation and purification of organic compounds.

	Seventh  week:
	Extraction of solid substances with Soxhlet's equipment. The task about the naming of alkanes and the alkyl halide

	Eighth  week:
	Chromatography, thin layer chromatography, preparation of chromatography plates.

	Ninth  week:
	Determination of physical constants, melting point - setting the melting point of acetylsalicylic acid crystals, Buchi 585 apparatus. Boiling-point, setting the boiling point of chloroform.

	Tenth  week:
	Qualitative analysis of organic compounds, the identification of carbon and hydrogen,

	Eleventh  week:
	Qualitative analysis of organic compounds, the identification of nitrogen, sulfur and identification of halogen elements.

	Twelfth  week:
	Alkane hydrocarbon, methane synthesis and properties, chemical reactions of saturated hydrocarbons. The action of aqueous bromine, the action of potassium permanganate solution, the action of concentrated sulfuric acid, nitric acid action.

	Thirteenth  week:
	Unsaturated-alkene hydrocarbons, Ethen, chemical reactions of unsaturated hydrocarbons. The action of aqueous bromine, the action of potassium permanganate solution, the action of concentrated sulfuric acid, the hydration reaction of saturated hydrocarbons, naming of alkene.

	Fourteenth  week:
	Alkyne-unsaturated hydrocarbons, ethyne, obtaining the unsaturated of hydrocarbons, chemical reactions of unsaturated hydrocarbons. 

	Fifteenth  week:
	Halogenated hydrocarbon derivatives, obtaining ethyl bromide


	Academic policies and rules of conduct:

	Regular presence of students in the lecture is important with the aim to learn organic chemistry easily, as well as presence in the exercises is mandatory. Entering the hall should be timely; cell phones should be switch off in the hall or lab.
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