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UNIT 1:     Atomic Structure
Discovery of sub-atomic particles (electron, proton and neutron), Dual nature of matter, de-Broglie’s relationship, Heisenberg uncertainty principle, Ideas of quantum mechanics, Quantum mechanical model of atom, Concept of atomic orbitals, Quantum numbers and their significance, Rules for filling electrons in orbitals – Aufbau principle, Pauli’s exclusion principle and Hund’s rule, electronic configuration of elements

UNIT 2:     (i) States of Matter 
Gas laws, Ideal gas equation, Kinetic theory of gases, Concept of average, root mean square and most probable velocities, Real gases, Deviation from Ideal behavior, Van der Waals equation, liquefaction of gases

(ii) Solutions
Different methods for expressing concentration of solution – molality, molarity, mole fraction, percentage, Vapour pressure of solutions, Raoult’s Law – Ideal and non-ideal solutions, Colligative properties of dilute solutions – relative lowering of vapour pressure, depression of freezing point, elevation of boiling point and osmotic pressure

UNIT 3:     Chemical Bonding and Molecular Structure
Types of bonds, Formation and factors affecting the formation of  bonds, Concept of electro negativity,  Fagan’s rule, Dipole moment, Valence Shell Electron Pair Repulsion (VSEPR) theory and shapes of simple molecules, Quantum mechanical approach to covalent bonding, Valence bond theory, Hybridization , Resonance.
Molecular Orbital Theory, LCAOs, Types of molecular orbitals, sigma and pi-bonds, Molecular orbital electronic configurations of homonuclear diatomic molecules, Bond order, Hydrogen bonding and its applications.

UNIT 4:     Chemical Thermodynamics
Fundamentals of thermodynamics: System and surroundings, extensive and intensive properties, state functions, types of processes, First law of thermodynamics, heat capacity, molar heat capacity, Hess’s law of constant heat summation, Enthalpies of bond dissociation, combustion, formation, phase transition, Second law of thermodynamics- Spontaneity of processes, Entropy, Entropy change during phase transitions, Gibbs free energy, Relation between standard free energy change and equilibrium constant
UNIT 5:     Equilibrium and Electrochemistry
(i) Concept of dynamic equilibrium, Law of chemical equilibrium, equilibrium constants (Kp and Kc), Factors affecting equilibrium concentration, pressure, temperature, effect of catalyst, Le Chatelier’s principle.
Ionic equilibrium: Weak and strong electrolytes, Ionization of electrolytes,Various concepts of acids and bases (Arrhenius, Bronsted, Lowry and Lewis), Ionization of water, pH scale, Common ion effect, Hydrolysis of salts and pH of their solutions, Buffer solutions.


(ii) Electronic concepts of oxidation and reduction, redox reactions, specific and molar conductivities and their variation with concentration, Kohlrausch’s law and its applications.
Electrochemical cells – Electrolytic and Galvanic cells, different types of electrodes, electrode potentials including standard electrode potential, half – cell and cell reactions, emf of a Galvanic cell and its measurement; Nernst equation and its applications

UNIT 6:     Chemical Kinetics
Rate of a chemical reaction, factors affecting the rate of reactions, order and molecularity of reactions, rate law, rate constant and its units, differential and integral forms of zero, first and second  order reactions, effect of temperature on rate of reactions – Arrhenius theory, activation energy, collision theory of bimolecular gaseous reactions

INORGANIC CHEMISTRY
UNIT 7:     Classification of elements and periodicity in properties
Modem periodic law, periodicity of elements,  s, p, d and f block elements, periodic trends in properties of elements, ​atomic and ionic radii, ionization energy, electronegativity, electron affinity, oxidation states and chemical reactivity.

General properties of transition elements- colour, catalytic behavior, magnetic properties, complex formation, interstitial compounds, alloy formation
Lanthanides – Electronic configuration, oxidation states, chemical reactivity and lanthanides contraction, Actinides– Electronic configuration and oxidation states.

UNIT 8:     Co-Ordination Compounds
Introduction , Werner’s theory; ligands, co-ordination number, IUPAC nomenclature of mononuclear co-ordination compounds, isomerism, Valence bond and  Crystal field theory, colour and magnetic properties; Importance of co-ordination compounds (in qualitative analysis, extraction of metals and in biological systems).

UNIT 9:    Environmental Chemistry
Environmental pollution – Atmospheric, water and soil, Gaseous pollutants: Oxides of carbon, nitrogen and sulphur, hydrocarbons- their sources, harmful effects and prevention,  Green house effect and Global warming,  Acid rain,
Particulate pollutants- Smoke, dust, smog, fumes, mist- their sources, harmful effects and prevention, depletion of ozone layer – its mechanism and effects, Strategies to control environmental pollution.
Organic Chemistry

UNIT 10:     Organic reaction and mechanism
Electronic displacement in a covalent bond – Inductive effect, electromeric effect, resonance and hyperconjugation effect, Types of intermediate-Carbocation, carbanion, free radical, carbenes and nitrenes and their formation, stability and reactions,  Types of organic reactions – Substitution, addition, elimination and rearrangement.

UNIT 11:  Isomerism

Structural isomerism, Geometrical isomerism, Optical isomerism and optical activity, Enantiomers, diasteomers and meso compounds, Optical activity without asymmetric carbons, Resolution of racemic mixture, R-S and E-Z configuration

UNIT 12: Polynuclear hydrocarbons and heterocyclic compounds

Naphthalene, Anthracene and Phenenthrene- Formation, properties and uses, Nomenclature, Chemistry, Preparation, properties and pharmaceutical importance of Pyrrole, Furan, Thiophene and Pyridine


UNIT 13: Name reactions

Mechanism and uses of- Aldol condensation, Cannizaro reaction, Diels Alder reaction, Friedal craft’s reaction, Claisen condensation, Meerwein-Pondorff-Verley reduction, Oppeneaur oxidation, Michael reaction, Reformatsky reaction, Wolff Kishner and Clemmensen reduction, Reimer – Tiemann reaction

UNIT 14: Spectroscopy

Electromagnetic radiation, IR spectroscopy, UV spectroscopy, NMR spectroscopy

UNIT 15:     Bio Molecules 
General introduction and importance of biomolecules.
Carbohydrate – Classification, monosaccharide (glucose and fructose), disaccharides (sucrose, lactose, maltose) and polysaccharides (starch, cellulose, glycogen).Structure and properties of α – amino acids and proteins, denaturation of proteins, enzymes. Classification and functions of vitamins, Structure of nucleic acid and its biological importance.

Chemicals in medicines – Analgesics, tranquilizers, antiseptics, disinfectants, antimicrobials, ant fertility drugs, antibiotics, antacids, antihistamines, Chemicals in food – Preservatives, artificial sweetening agents, Cleansing agents – Soaps and detergents, cleansing action.

