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	Lecturer on the subject:
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	Total number of subject hours:
	3 h per Week/ 45 hours of lectures per semester

	Credit value ECTS-a:
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	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:
	Acquiring basic knowledge of modern organic chemistry, understanding the structure and properties of organic compounds, the nomenclature of organic compounds, types of isomers, spectroscopic techniques for determining organic structures, and understanding the mechanisms of organic reactions such as addition, substitution, elimination, and rearrangement.

	Description of general and specific competences (knowledge and skills) / learning outcomes
	Upon completion of the course, students will be able to:
· Describe the basic concepts, nomenclature of organic compounds, stereochemistry, and typical organic reactions such as addition, elimination, substitution, and rearrangement.
· Illustrate the application of nomenclature, isomerism, stereochemistry, and mechanisms of organic reactions (ionic and radical types).
· Demonstrate basic procedures in the organic chemistry laboratory, simple methods of preparing organic compounds, and determining functional groups.
· Determine the structures of simpler organic compounds using spectroscopic methods.
· Propose reaction mechanisms for nucleophilic substitution and elimination at saturated carbon, addition at unsaturated carbon, and electrophilic aromatic substitution, considering regioselectivity/specificity and stereoselectivity/specificity.
· Select the correct chemical approach to solving problems in organic chemistry, based on knowledge acquired from general, analytical, and physical chemistry.

	Course content:
	1. Introduction. Brief historical overview. Modern organic chemistry. Bonding of atoms in organic molecules. Electronegativity and types of bonds. Quantum mechanics and atomic orbitals. Electronic configuration. Bond lengths and energies. Hybrid atomic orbitals (sp³, sp², and sp). Molecular orbitals (σ- and π-bonds), polar and non-polar covalent bonds. Bond angles. Examples of organic molecules (orbital representation) with single, double, and triple bonds.
2. Physical properties, molecular structure, and intermolecular forces (dipole-dipole, van der Waals, and hydrogen bonds). Solubility and organic solvents. Examples. Representation of organic structures. Classification and nomenclature of organic compounds. Functional groups and priority order. Alkanes, alkenes, alkynes, aromatic hydrocarbons. Examples of nomenclature of branched acyclic, cyclic, and aromatic hydrocarbons. Alcohols, phenols, thiols.
3. Ethers, thioethers, amines, organohalogen compounds, aldehydes, ketones, carboxylic acids. Derivatives of carboxylic acids (acyl halides, anhydrides, esters, amides, and nitriles).
4. Examples of nomenclature for different functional groups. Molecular representation. Types of isomers. Constitutional isomers. Index of hydrogen deficiency (IHD). Conformation and configuration. Stereoisomers. Conformations of acyclic alkanes (conformational analysis).
5. Conformations of cycloalkanes (angle strain and heat of combustion). Substituted cycloalkanes. Geometrical isomers of alkenes, aldoximes, ketoximes, and azo compounds (cis-, trans-, E-, Z-, syn-, anti-). CIP sequence rule. Examples of geometric isomers of molecules with multiple double bonds. Geometrical isomers of cyclic compounds (cis-, trans-isomers of conformational structures). Symmetry, chirality, and achirality. Stereogenic center (chiral center). Enantiomers. Diastereomers.
6. Absolute configuration. CIP system - sequence rule. Fischer projection formulas. Properties of enantiomers. Optical activity. Racemic mixture. Enantiomeric excess. Optical purity. Biological significance of chirality. Examples of chiral biologically active substances.
7. Separation of racemates (direct crystallization, conversion to diastereomers, chromatographic methods, and kinetic resolution). Molecules with more stereogenic centers. Relative configuration (erythro- and threo). Mesocompounds. Stereoisomers of cyclic compounds. Chiral molecules without a tetrahedral atom. Examples of distinguishing different types of stereoisomers.
8. Determination of organic structures. Introduction. Mass spectrometry (MS). Resolution. Molecular ion. Isotopes. Fragmentation. Examples of mass spectra. Electromagnetic radiation. Ultraviolet and visible spectroscopy (UV/Vis). Infrared spectroscopy (IR). Nuclear magnetic resonance (NMR). ¹³C NMR, ¹H NMR. Chemical shift. Spin-spin coupling. Examples of IR and NMR spectra.
9. Classification of organic reactions. Mechanisms. Acid-base reactions. Nucleophiles and electrophiles. Oxidation-reduction reactions. Energetics and reaction kinetics. Nucleophilic substitution at saturated carbon. SN2 mechanism. SN1 mechanism. Energy diagrams. Stereochemistry of nucleophilic substitution.
10. Variables in nucleophilic substitution (leaving group, nucleophile, substitution site, and solvent effects). Conditions for SN2 and SN1 reactions. Competitive reactions. Possibilities for nucleophilic substitution, common nucleophiles, and their products. Examples and problems.
11. Elimination reactions. E1 and E2 mechanisms. Conditions for E1 and E2 reactions. Elimination orientation. Stereochemistry of elimination (syn- or anti-) (3 hours). Competition between elimination and substitution (reaction conditions and examples). Examples of elimination reactions: dehydrohalogenation, dehalogenation of vicinal dihalogenalkanes, double dehydrogenation, alcohol dehydration (E1 and E2 mechanisms, energy diagrams).
12. Electrophilic addition. Addition orientation (regioselectivity). Stereochemistry of addition (syn- or anti-). Radical addition. Hydrogen addition. Halogen addition. Halo(gen)hydration. Addition of hydrogen halides. Conditions for Markovnikov and anti-Markovnikov additions.
13. Hydration. Oxymercuration/demercuration. Hydroboration. Epoxidation-hydroxylation. Oxidation of alkenes with KMnO₄ and OsO₄. Ozonolysis of alkenes. Alkene addition (alkylation).
14. Polymerization (radical and ionic types). Examples of typical polymers. Additions to alkynes. Examples. Summary reactions of alkanes, alkenes, alkynes, and halogenalkanes. Aromatic and antiaromatic compounds. Benzene structure. Examples. Mechanism of electrophilic aromatic substitution. Influence of groups on electrophilic aromatic substitution.
15. Substitution in multiply substituted aromatic compounds. Arenes. Phenols. Aromatic amines. Examples and problems.

	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
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2. Vollhardt, K.P.C, Schore; N.E. (20014):Organska hemija, Struktura i funkcija, četvrto izdanje. Beograd: Data Status.
3. Gorzynski Smith, J. (2011). Organic chemistry, Third edition. The McGraw-Hill Companies, Inc. All.
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