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PAPER NO. 

NAME OF THE PAPER



MARKS

---------------------------------------------------------------------------------------------------------------

C-201


Inorganic Chemistry




75

C-202


Organic Chemistry




75

C-203


Physical Chemistry




75

 
    C-204

    Laboratory Course 



   75

Paper : C – 201
Inorganic Chemistry




75 Lectures

Unit : 1
(A) Wave mechanics





6 Lectures



(B) V.B and M. O. Theory




6 Lectures

Unit : 2
(A) Bonding in metal complexes



10 Lectures



(B) Coordination compounds




8 Lectures

Unit : 3
Transition elements





13 Lectures

Unit : 4
(A) Hydrogen






8 Lectures



(B) Uses of organic reagents in the analysis of 

8 Lectures



      Inorganic compounds

Unit : 5
(A) Chemical bonding 




7 Lectures



(B) Hybridization





9 Lectures

Paper : C – 202
Organic Chemistry




75 Lectures

Unit : 1
(A) Purines and Ureides




7 Lectures



(B) Amino acids, Polypeptides and Proteins


8 Lectures

Unit : 2
(A) Heterocycles





7 Lectures



(B) Polynuclear hydrocarbons




8 Lectures

Unit : 3
(A) Compounds having Reactive Methylene group

10 Lectures



(B) Estimation of organic functional groups


8 Lectures

Unit : 4
(A) Reactions and Re-arrangements



8 Lectures



(B) Reagents






6 Lectures

Unit : 5
(A) Preparation and uses of some important Compounds
6 Lectures



(B) Structural problems




7 Lectures

Paper : C – 203
Physical Chemistry




75 Lectures

Unit : 1
Physical properties and methods of determining 

12 Lectures



molecular weight of macro molecules

Unit : 2
Thermodynamics





13 Lectures 

Unit : 3 
Chemical kinetics





13 Lectures

Unit : 4
E. M. F.






12 Lectures

Unit : 5
(A) Phase rule






7 Lectures



(B) Ideal and non-ideal solutions



7 Lectures
S. Y. B. Sc. 

Inorganic Chemistry (Paper  C-201)

UNIT: 1

(A) Wave mechanics








(Lecture : 6)

Explanation of Eigen function and Eigen value with examples and meaning of Ψ and Ψ 2, explanation for normalized and orthogonal wave functions. Problems on normalization and orthogonality. Schrodingr's equation in polar co-ordinates, sepration of variables with examples.

(B) V.B & M.O Theory







(Lecture : 6)

Basic concepts in detail, V.B. and M.O. theory, comparison of V.B. and M.O. theory. molecular orbital energy level diagram of heteronuclear diatomic molecules of AB type such as LiH, HF, BN, BeO.

UNIT: 2

(A) Bonding in metal complexes 






(Lecture : 10)
V.B theory, explanations of the outer and inner orbital complexes. Numbers of unpaired electrons and magnetic moment with formula. C.F Theory : Shape of s, p, d orbitals, splitting of d orbitals in octahedral, tetrahedral and square planner  arrangements. Explanation for high spin and low spin complexes. Simple calculation of CFSE for different number of 'd' electrons for first transition elements, explanation for magnetic properties.

(B) Co-ordination compounds






(Lecture : 8)

Explanation for primary and secondary valences. Werner's theory (1893). Detection of complex salt by different methods such as (I) qualitative method (ii) conductivity method (iii) molecular determination method (iv) solubility method (v) distribution method (vi) ionic migration method (vii) Emf method. Stability of complex ions, Sidgwick's co-ordinate bond theory. Drawbacks of Sedgwick's theory. Valence bond theory (1930), Pauling's stereoisomerism such as geometrical and optical.

UNIT : 3

Transition elements








(Lecture : 13)
Definition of transition elements and real transition elements. Position of transition elements in P.T Electronic configuration of first transition series (21Sc to 30Zn). Explanation for physical properties such as density, atomic radii, M.P & B.P, Conductance of heat and electronic configuration. Explanation for chemical properties such as (i) decrease in basicity and increase in acidity (ii) Ionization potential (iii) Valency and variable valency (iv) Catalytic property (v) complex formation (vi) Interstitial compounds (vii) Stoichiometric and non-stoichiometric compounds (viii) color and (ix) Magnetic properties based on their electronic configuration. Explanation of noble metal related with transition elements. Alloy and Hume-Rothery rules for alloy. Univalency and zero valency among transition elements.

UNIT : 4

(A) Hydrogen









(Lecture : 8)
History, occurrance and preparation of hydrogen by (i) Bosch process (ii) Liquification process (iii) H from hydrocarbon (iv) Electronic process (v) Lane's process. Properties of H and position of H in P.T.,.Nascent hydrogen, occulated hydrogen, atomic hydrogen, ortho and para hydrogen. Explanation for isotopes and isobars, isotopes of hydrogen such as deuterium and tritium, heavy water. Physical and chemical properties of H & D and H2O & D2O. Biological behavior, importance and  compounds of D2O. Ortho and para deuterium and Tritium. Preparation properties and structure of H2O2.

(B) Uses of organic reagents in the analysis of inorganic compounds

(Lecture : 8)

Such as DMG, EDTA & NTA, 8-hydroxyquinoline, α-nitroso, β-naphthol, cupferron, Diphenyl thiacarbazone, Diethyl dithiocarbamate.

UNIT : 5

(A) Chemical Bonding







(Lecture : 7)

Explanation of following chemical bonds such as ionic bond, co-valent bond, co-ordinate co-valent bond, metallic bond, Hydrogen bond and van-derwaals attraction force by proper illustrations.

(B) Hybridisation








(Lecture : 9)

Introduction, explain sp, sp2, sp3, sp3d, sp3d2 and sp3d3 hybridization with the help of BeH2, BH3, CH4, PCl5, SF6, IF7.

S. Y. B. Sc. 

Organic Chemistry (Paper  C-202)

Unit 1 

(A) Purines and Ureides







(Lecture : 7)

Define purines and ureides. Determination of constitution of uric acid and synthesis of uric acid. Synthesis of  Adenine, Guanine, Caffine, Theobromine, Theophylin from uric acid.

(B) Amino acids, Polypeptides and Proteins.




(Lecture : 8)

Introduction of amino acids, classification of α-amino acids with proper illustrations. Properties of amino acids. General methods for the synthesis of α-amino acids (any five). Introduction of polypeptides and proteins. Comparison of polypeptide and protein.

Unit : 2 

(A) Heterocycles








(Lecture : 7)

Introduction. Synthesis and properties of Benzpyrrole, Benzfuran, Benzthiophene, Pyridine, Quinoline and Isoquinoline.

(B) Polynuclear Hydrocarbons.






(Lecture : 8)

Introduction and classification. Methods of preparation and chemical characteristics of Naphthalene, Anthracene, Phenanthrene, Diphenyllmethane and Triphenylmethane.

Unit : 3

(A) Compounds having Reactive methylene group. 



(Lecture : 10)

Introduction, reactivity of methylene group, synthesis of malonic ester and acetoacetic ester. Applications of malonic ester (minimum 13). Applications of acetoacetic ester (minimum 13). A brief account of keto-enol tautomerism with respect to acetoacetic ester. Factors affecting equlibrium in keto-enol tautomerism.

(B) Estimation of organic functional groups.




(Lecture : 8)

Estimation of following organic functional groups with procedure, chemical reaction and necessary calculation : 1. Carboxylic acid  2. Ester  3. Ketone and Aldehyde  4. Methoxy  5. Amide  6. Phenol and Amine  7. Nitro  8. Azo.

Unit : 4

(A) Reactions and re-arrangements.





(Lecture : 8)

Principle, mechanism and synthetic applications of the following reactions.

1. Aldol condensation 2. Diels-Alder 3. Michael 4. Perkin 5. Reformatsky 6. Hofmann.

Principle and application of following re-arrangements.

1. Benzil-Benzilic acid 2. Curtius 3. Fries 4. Pinacol-Pinacolone 

(B) Reagents.









(Lecture : 6)

Synthesis and synthetic applications of following reagents:

1. Diazomethane 2. Lead tetra acetate 3. Lithium alluminium hydride 4. N-Bromo succinimide 5. Raney Nickel 6. Sodamide.

Unit : 5

(A) Preparation and uses of some important compounds.


(Lecture : 6)

1. Antipyrine 2. Acetophenetidine (phenacetin) 3. Sulphadiazine 4. Sulphathiazole 5. Vitamin-C (Ascorbic acid) 6. Congo red 7. Eriochrome Black-T 8. Malachite green 9. Metanil Yellow 10. Methyl Red.

(B) Structural Problems.







(Lecture : 7)

Structural problems based on simple organic reactions.

S. Y. B. Sc. 

Physical Chemistry (Paper  C-203)

UNIT : 1 

Physical properties and methods of determining molecular weight of macro-molecules











(Lecture : 12)

Additive, colligative and constitutive properties. Various methods of determining physical properties, such as surface tension, viscosity, refractive index, dipole moment and optical activity. Molecular-weight determination of macro molecules by viscosity, osmotic pressure, light scattering. Gel permeation chromatography as macro-molecular weight distribution separation technique, numericals.

UNIT : 2

Thermodynamics








(Lecture : 13)
Concept of entropy and free energy, criteria for spontaneous change, entropy change in reversible and irreversible processes, free energy and work functions, equilibrium conditions in terms of entropy and free energy change, Gibbs-Helmholtz equation. Outlines of extensive and intensive properties. Types of systems, partial molar free energy – chemical potential, Gibbs – Duhan equation, fugacity and activity concepts, thermodynamic derivation of law of mass action, effect of temperature and pressure on equilibrium constant, Numericals.

UNIT : 3

Chemical kinetics








(Lecture : 13)
Scope of chemical kinetics, concept of reaction rates, factors influencing the rate of reaction.Molecularity and order of reaction. Differential rate law. Concept and kinetics of zeroth, first, second, third and psudo order reaction with derivation. Trial or integration methods of determining order of reaction such as graphical, differential, half life period and isolation method, Numericals.

UNIT : 4

EMF










(Lecture : 12)

Type of reversible elecrodes like indicator electrodes and reference electrodes viz. glass electrode, calomel electrode, platinum electrode and quinhydrone electrode, electro chemical and concentration cells. E.M.F of concentration cells with and without transference. Liquid junction potential, deduction of general equation for liquid junction potential, oxidation-reduction potentials and standard oxidation-reduction potentials, solubility product determinations. Numericals.

UNIT : 5

(A) Phase rule








(Lecture : 10)

Explanation of terms-phase, component and degree of freedom in phase rule, phase equilibrium in one component systems viz. H2O and sulphur systems. Phase diagrams of two component systems giving explanations : (a) Components completely miscible with one another and not forming any compound viz. Ag-Pb system, KI-water system. (b) Two components forming a solid compound with incongruent and congruent M.P viz. CaF2-CaCl2 system, Na2SO4-H2O system, Zn-Mg system, FeCl3 water system.

(B) Ideal and non ideal solutions






(Lecture : 7) 

Characteristics of ideal solutions, different types of real solutions, composition curve of completely miscible binary liquids with regular increase, minimum increase and maximum increase of boiling point viz. Acetone and water, Ethyl alcohol and water,  HCl and water systems, steam distillation.

(C) Catalysis









(Lecture : 8)

Catalysis, types of catalysis, criteria of catalysis, theory of homogeneous catalysis, theory of heterogeneous catalysis, coenzyme catalysis, characteristics of enzyme catalysis, factors governing the rate of enzyme reaction.





Syllabus for S. Y. B. Sc. Chemistry Practical

75 Marks

(1)
To analyze qualitatively inorganic mixture containing 4 radicals

20 Marks


(Except phosphate, arsenite, arsenate, borate, chromate and dichromate)

(2)
To determine Gravimetrically






20 Marks


1. Aluminum as Aluminum Oxide 2. Ferric as Ferric Oxide


3. Barium as Barium Sulphate 4. Nickel as Nickel-dimethyl glyoxime.

(3)
To estimate Volumetrically






15 Marks


Ammonia, Iron, Nitrite


Calcium, Magnesium and Zinc by E.D.T.A.

(4)
Spotting of organic compounds having a single and double 


15 Marks


functional groups, including confirmation by preparation of


derivatives with m.p. & b.p. (Minimum 12 to be done)

(5)
Physico Chemical exercises





1. To determine the order of reaction of hydrolysis of Methyl Acetate.


2. To determine the relative strength of hydrochloric acid and Sulfuric acid


    by catalytic method.


3. To study the adsorption of an organic acid on animal charcoal.

(6)
Objective type questions / Viva / Journal




5 Marks

Reference Books
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Organic Chemistry




Morrison and Boyd

Organic Chemistry. Vol. I, II, III


S.M.Mukherji, S. P. Singh and R. P. Kapoor

Basic Inorganic Chemistry



F. A. Cotton, G. Wilkinson and P. L. Gaus

Physical Chemistry




G. M. Barrow

Physical Chemistry through problems

S. K. Dogra and S. Dogra

University General Chemistry


C. N. R. Rao

A text book of Organic Chemistry


R. K. Bansal

Industrial Chemistry




B. K. Sharma

A textbook of Inorganic Chemistry


P. L. Soni

A textbook of Organic Chemistry


P. L. Soni and H. M. Chawla

General Physical Chemistry



P. L. Soni and O. P. Dharmarha

Chemistry of Organic Natural Products  Vol. I, II
O. P. Agarwal

Organic Chemistry  Vol. I, II



I. L. Finar

Medicinal Chemistry




A. Burger

Chemical Process Industry



Shreeve

Stereochemistry




P. S. Kalsi

