B.SC. SYLLABUS OF CHEMISTRY
PAPER (A)








Max Marks: 30
Quantum theory Bonding and chemical
Industries:

1.
Wave properties of electrons and matter. Corpuscular properties of radiation (Photo electric effect and co emption effect). De Broglie’s equation. Atomic spectrum of hydrogen. Bohr’s atomic model and its success in explaining the spectrum of hydrogen; Brief  description of Schrodinger wave equation and its application to the hydrogen atom. Electron energy levels and different quantum members. Pauli’s  exclusion principle. Formation of covalent bond by quantum Mechanical treatment (Hydrogen molecule and other simple diatomic molecule).

2.
(A)
Nature of Chemical bond: M.O. Theory, Hybridization. Localized and Delocalized Molecular Orbits, bond angles, bond length. Bond energy, inductive effect. Resonance and Dipole moment. Hyper conjugation, strict effects and Solvent effects. Hydrogen Bond, Acids and Bases.

2.
(B)
Chemical Bonding: Historical Development, Types of chemical Bonds, Ionic Covalent
 and Coordinate Bonds with their respective Properties, Born Haber Cycle-with examples. Multiple bonds with reference to Inorganic Molecules. Theories of Bonding, Valence Bonding. Three centered bond, Vander Waal’s forces, etc. Molecular orbital theory and its application to inorganic Molecules. Comparison of the above two theories. Theories of Hydrogen and metallic bonding.

3.
Periodic classification of elements based on Electronic configuration Development of Periodic Law, the long form of periodic Table Electronic Basis for the periodic Classification Similarities of the elements. Modern Trends in the periodic Table. The type of elements. Periodicity of Properties, Atomic Radii, Ionic Radii, Ionization potentials, election Affinities, Electro negativities. Effective nuclear charge. Electrode potentials and Electro-Chemical series.

4.
Chemical Equilibrium (Homogenous and Heterogeneous) Le challier’s principle. Law of mass action and its Application to the formation of ammonia ad decomposition of calcium carbonate calculation of equilibrium constant of some simple reactions. Effect of temperature on equilibrium constant. Gibbs phase rule and its applications to one component. Two – components and three components system.

5.
Biologically important organic compounds: An Introduction to the study of Carbohydrates, Vitamins, Amino acids, and Fates with special reference to their classification, Nomenclature. Important reactions and functions.

6.
Industrial Organic Chemistry: Chemicals from coulter petroleum, Industrial gases Polymers.
7. Applications of Chemistry in Industry:
(a)
Study of the Metallurgies of the following:


i.
Aluminum.


ii.
Copper.

iii. Iron and Steel.

(b) Study of the following Chemical Industries:

i. Sodium Carbonate.
ii. Ammonia.

iii. Nitric Acid.

iv. Sulphuric Acid.

v. Glass.

vi. Cement.

vii. Fertilizers.
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Max Marks: 30
Physical Chemistry 
1.
States of Matter.
1.
Gases:

Kinetic theory of gases and derivation of gas law. Non-ideal Behaviour of gases; Van Der Waal equation, the critical temperature and liquefaction of gases. Heat capacities of gases, law of equiparition of energy. Mean free path, collision diameter and collision number.


Liquids: Vapor pressure, viscosity, surfaces tension, refractive index, dipole moment and their measurements.


Solids: the crystal system, the properties of crystal. The Bragg methods of crystal analysis, X-ray analysis of sodium chloride. The powder methods of crystal analysis. Heat capacities of solids Colloids and their properties.
2.
Solutions:

Ideal solutions (Raoult’s Law), Non-ideal solutions. Henry law, Colligative properties such as relative lowering of vapor pressure, elevation of boiling point, depression of freezing point. Osmotic pressure. (With reference to their thermodynamic treatment). Solubility and heat of solution.
3.
Thermodynamics.

Thermodynamics systems and state functions. Work and thermal energy. 1st law of thermodynamics. Isothermal and adiabatic changes. Measurement of enthalpy (H). Relation between E and H. Temperature dependence of H. Reversibility and irreversibility. Cannot cycle and entropy. 2nd Law of thermodynamics. Gibbs free energy, relation between G and equilibrium constant. The causes – clapeyron equation.

4
Chemical Kinetics.

Rate law and its determination by various methods. Order of reaction and molecularity. Derivation of rate equations of 1st and 2nd order reactions. Activation energy and its determination. Collision theory of uni-and bi-molecular reactions. Study of mechanism of a new reaction.
5.
Electro – Chemistry.

Equivalent and molar conductance and their measurements. Kohlrausch’s law and its applications. Determination of degree of dissociation of week Electrolytes (Ostwald’s dilution law). Ionic mobility’s and their determination. Transport numbers and their determination (Hittroff and moving boundary methods). Reversible and irreversible cells, various kinds of reversible electrodes. Measurement of e.m.f. of cells. Buffer solutions. Theories of indicators. pH. Of a solution and its determination by Buffer and indicators.

Books Recommended: -
1.
Physical Chemistry for B.Sc. students. By Fazli Hussain M. Ghaziuddin


Published by Ilmi Kutab Khana, Lahore.

2.
Principles of Physical Chemistry 4th Edition. By Samuel H. Maron and Carl F. Prutton.

The Macmillan Co. Ltd. London.

3.
Physical Chemistry. By Gardon M. Borrow


4th Edition Inter Student Edition

4.
Text Books of Physical Chemistry. By Samuel Glasstone 2nd Edition


Macmillan and Co. Ltd. London. 

PAPER (C)








Max Marks: 30
Physical Chemistry 
I.
Classifications: - Fundamental principles and Nomenclature of Organic Compounds (11, PAC)
1.
Type of Organic Reactions. Polar, radical, four-Centre types and fragmentation reactions.
2.
Isomerism: Structural and stereo–Isomerism: Optical Active Configuration. Enantomers; Optical activity in compounds containing upto 2. asymmetric carbon atoms. Diastereoisomers, Recemization, Resolution of racemic mixtures; Geometrical isomerism. Identification of Cis and trans-isomers and comparison of their stability hyper conjugation.
3.
Chemistry of Functional Groups: -

Hydrocarbons: Introduction to the Structural aspects of alkenes. Alkenes physical characteristic of first 10 members of each series. Preparation of alkenes by reduction of C=C, C=C=O, C=S, C=X, linkages and decarboxylation of carboxylic acids. Preparation of alkenes by elimination reactions of E1, E2, witting reactions. Wurtz reaction Cerey-House Reaction. Reduction of Alkyl Halides, Paralysis of Xanthate esters. Paralysis of amine oxides. Preparation of Alkynes by dehydrohalogenation and dehalogenation reactions.

Reactions of:
1.
Alkenes and Cyclo alkenes: Halogenation; nitration combustion. The concept of Bond energies. Conformational analysis butane. Structure and conformational analysis of cyclohexane.
2.
Alkenes: Hydrogenation and heats of hydrogenation: Electrophilic addition reaction and orientation of addition, oxidation, ozonization.

 3.
Alkynes: comparison of the reactivity of C-C and C=C; Acidity of acetylenic hydrogen  (-C-CH), addition reactions.
II.
Aromatic Hydrocarbons; Sources: Physical characteristics structure of Benzene and the concept of Armaticity; Huckel Rule. Electrophilic substitution reactions. Orientation and reactivity. Applications in Synthesis; Oxidat6ion of side Chain of aromatic hydrocarbons; Elementary treatment of aromaticity of pyridine and comparison of its reactivity with that of benzene. A brief introduction of the chemistry of Naphthalene and Anthracene.

III.
Carbonyl compounds: Types of Carbonyl compounds Nature of carbonyl group. Electronic and other effects on C = O reactivity.


Preparation of Aldehydes and acetones: oxidation of alcohols, and other readily oxidizable groups. Reduction of acid chlorides; Grignard reagents; Friedal-Grafts acylation; Hydration of Alkynes; Pinacol-Pinacolene rearrangement.

Preparation of carboxylic acids; Oxidative methods, Grignard reagent, Nitrile synthesis.

Reactions of aldehydes and  ketone: Reactivity of carbonyl group. Addition, reactions, Oxidation. Aldol and Cannizaro’s Reactions.

Reaction of carboxylic acids: Strength of carboxylic acid Electronics, Stearic and Hydrogen bonding effects of the strength of acids, formation Hydrolysis and Saponification of Esters.

Formation of Acid Halides, Anhydrides, Amides and their use in organic synthesis.

Malonic and acetoacetic ester: Preparation and their important synthetic applications.
IV.
Chemistry of Hydroxyl group:  Nature of the Hydroxyl group. Alcohols, Phenols and Carboxylic acids. Acidity of Phenols and effect substituents. Physical characteristics of Alcohols and Phenols.

Preparation of Alcohols: Hydration and Hydroboration of Alkenes, Reduction of Carbonyl compounds. Compounds.

Preparation of Phenols: Hydrolysis of chlorobenzene, Diazo Reaction, and Oxidative Procedures.

Reactions: Reactions involving breaking of H, and C-O bond. Reactions of the Aromatic Nucleus.
V.
Organic Nitrogen Compounds: Types of simple Nitrogen compounds; amines, Nitro Compounds, Nitrites, Amides, N-heterocyclies (Pyrrol and Pyridine).

Classification, and Physical characteristic of Amines preparation of amines, by Alkylation’s of ammonia, Gobriel synthesis, Reduction of Nitrites, Nitro Compounds and Amides, Reactions of amines: Basicity of amines, Acylation, alkylation’s. Diazo Reaction and Halogenations.
VI.
Diazonium Compounds:

Preparation and Structure:


Reactions and applications in synthesis:

Books Recommended:
1. Organic Chemistry Volume one Volume two for B.Sc. Students.
Edited by K.M. Ibne-Rosa and M.A. Rehman

Publisher Ilmi Kutab Khana, Lahore, 1971.

2. A Text Book of Organic Chemistry

By M. Younas and A. Rehman 

Publisher Ilmi Kutab Khana, Lahore, 1990.

3. Introduction to Stereochemistry 
By Naser-ud-Din

Publisher Ghafoor Stationary Mart, Peshawar, 1991

4. Organic Chemistry
By R. T. Morrison and R. N. Boyd
Publisher,  Allyn & Becan. Inc.

5. Introduction to Acids and Bases for B.Sc. and M.Sc. Students Naseruddin, (INPRESS).
PAPER (D)








Max Marks: 30
Inorganic Chemistry 
1. Hydrogen: Position in the Periodic Table, Isotopes. Ortho and Para-hydrogen. Atomic Hydrogen. Hydrides…….. classification preparation and properties.
2. Modern concepts of Acids and Bases including elementary treatment of soft and Hard Acid-Base concept.
3. Alkali and alkaline Earth metals: General Characteristics based on electronic configuration. Diagonal relationship.
4. Boron and Aluminum: General Characteristics of the Group. Diagonal relationship Electron deficient molecules-Borates. Boron Trihalides. Borides. LIARH4 and LIATH4
5. Carbon and silicon. General Characteristics of the Group. Diagonal relationship Carbides. Silicides …….. Structure and industrial application.
6. Nitrogen and Phosphorus characteristics of the group. Fixation of Nitrogen with reference to recent developments. Oxyacid of Nitrogen and phosphorus. Halides of phosphorus.
7. Oxygen and sulphur: General characteristics of the group. Oxyacid, Peracids and Thionic Acids of Sulphur.
8. Halogens: General Characteristics of the Group. Chemistry of Fluorine. Later-halogens and Pseudo halogens (Chemistry and Structure). Disproportionation Reactions of Halogens.
9. Zero Group elements: General characteristics of the Groups. Chemistry of the group with reference to Xenon and its compounds bonding and structure of the Xenon Compounds.
10. Transition Metals: General characteristics of the group based on the electronic configuration of the elements. Complex compounds, Nature of coordinate Bond, Historical development, application of valence Bond, Molecular Orbital and Crystal Field theories to explain the structure of the complex compounds. Elementary treatment of Isomerism in Complex Compounds.
11. Zinc Group Elements: General Characteristics of the group.

Books Recommended;
1. Text Book of Inorganic Chemistry for B.Sc. Students
By Dr. Abdul Majid Qureshi & Dr. M. Zafar Iqbal 

Ilmi Kutab Khana Lahore
2. Inorganic Chemistry for B.Sc. students
By Dr. Badruddin & Dr. S. Marghoob Ali 

Feroz Sons, Ltd.
3. Fundamental Concepts of Inorganic Chemistry 
By Esmarch S. Gilreath McGraw Hill
4. Advanced Inorganic Chemistry
By Cotton & Wilkinson Inter Science
5. Inorganic Chemistry

By Huhee Harper & Row.
6. Advance Inorganic Chemistry

By “Coulson”.

PART – I 








Total Marks: 15
B.Sc. Chemistry Practicals
(Two Days Duration)  3rd year
1. Surface tension of liquids and determination of composition of liquid mixture by surface tension measurements.
2. Viscosity of liquids and determination of composition of liquid mixture by viscosity measurements.
3. Heat of solution and neutralization.

4. Refractive index measurements.

5. Preparation of colloidal solution and determination of precipitation value.

6. Determination of transition temperature by thermometric or delatometric method.
7. Order of a reaction of hydrogen peroxide and HI.

8. Qualitative Analysis: Mixture of four radicals excluding insoluble and interfering radicals using semi-micro techniques.

9. Preparations.
1. Lead Chromite.

2. Ferrous Sulphate from Kipp’s residue.

3. Potash Alum.

4. Microcosmic Salt.

PART – II 








Total Marks: 15
B.Sc. Chemistry Practicals
(Two Days Duration)  4th year
1. Identification of organic compounds containing only one functional group with special emphasis on compounds, containing the following groups: -
COOH, -OH,

C = O, -NH2

Identification must be substantiated by the preparation of a derivative (at least 10 compounds.)

2. (a)
Basic Techniques for the preparation of Organic compounds.
(i) Re-crystallization.
(ii) Filtration.

(iii) Fractional distillation.

(iv) Steam distillation.

(v) Solvent Extraction, and

(vi) Sublimation.

(b) Preparation involving:

(i) Halogenations … P – bromoacetanilide or tribromophnol.
(ii) Substitution of … N – butyl bromide or tert – butyl Chloride OH by Halogen.
(iii) Nitration … Nitrobenzene, dinitrobenzene.
(iv) Reduction of nitro … Aniline.

(v) Acetylation … Acetanilide/Aspirin.

(vi) Oxidation of side chain … benzoic acid.

Preparations are aimed at giving the student an opportunity to learn basic preparative Chemistry.
3. Separation of Cations such as Cobalt, Nickel, Copper, Zinc etc. by paper chromatographic techniques.
4. Quantitative Analysis.
i.
Volumetric Analysis

(a)
Oxidation – Reduction, KMnO4 and K2   Cr2   O7
(with both internal and external indicators)
(b)
lodometry

(c)
Argentometry.
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