Syllabus for B. Sc. III 
FIRST PAPER

INORGANIC CHEMISTRY

1.  THEORIES OF COVALENT BOND                          [12]

          Valence bond theory-Heitler-London and pauling-Slater theories and resonance, Molecular orbital theory-LCAO method, bonding, non-bonding and antibonding molecular orbitals. molecular orbital energy level diagrams for homonuclear and heteronuclear diatomic molecules-electronic structure, bond order, bond length and bond energy.

2.  THEORIES OF COORDINATE BOND                      [12]
        Valence bond theory and its limitations. Crystal field theory- d-orbital splitting in octahedral and tetrahedral crystal fields. Ligand field splitting (10Dq) and factors affecting its magnitude, spectrochemical series. Crystal field stabilization eneries (CFSE) for d1 to d10 systems in octahedral and tetrahedral fields.

3.  METALS AND METALLURGY                                      [14]

           Comparative study of the chemistry of d-block elements and their important compounds : Sc, Y, La, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn, Tc, Re, Fe, Co, Ni, and platinum metals ( Application of reduction potential diagrams wherever necessary). Metallurgical extraction of Ti, V, Mo, W, and  Re.

4.  4 f-BLOCK   ELEMENTS                                          [10]  

             Characteristics  :  Electronic structure, lanthanide contraction and its consequences, oxidation states, complex formation, magnetic and spectral properties and their difference from transition metals Ion exchange and solvent extraction methods of separation of lanthanides.
5. INORGANIC CHAINS, RINGS AND CAGES         [8]

           Silicates, silicones, Borazines, phosphazenes, S-N compounds and Boranes.
6.  STRUCTURES AND CHARACTERISTICS OF SOLIDS     [10]

               Metallic, Ionic, Covalent and molecular crystals. Structure of ionic solids-radius ratio rules. Structures of metals-close-packed structures, Characteristics of Unit Cells.
7. CHEMICAL INDUSTRIES          [8]

     Glass, cement, artificial fertilizers, steel and phosphorus sulphides.

8.  ENVIRONMENTAL POLLUTION   [8]

              Air pollutants, their sources and toxic effects. Particulates, their sources and toxic effects. Acid rain and green house effects. Water pollutants. 
9.  METAL IONS IN BIOLOGICAL  SYSTEM           [8]
     Essential and trace elements. Chemistry of chlorophyll, haemoglobin, myoglobin, and cyanocobalmine.

_______________
SECOND PAPER

ORGANIC CHEMISTRY
60 Hrs (2Hrs/week)

1. SPECTROSCOPY                                                              15 Hrs
Nuclear magnetic resonance (NMR) spectroscopy.

          Proton magnetic resonance (NMR) nuclear shielding and deshielding, chemical shift and molecular structure, spin- spin spilitting and coupling constants, areas of signals, interpretation of PMR spectro of simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1, 1, 2-tribromoethane, ethyl ncetate, toluene and acetophenone.

Problems pertaining to the structure elucidation of simple organic compounds using UV, IR and PMR spectroscopic techniques. 

    2.    ORGANOMETALLIC COMPOUNDS                              5 Hrs  
           Organomagnesium compounds: the Grignard reagents – formation, structure and 
           chemical reaction.
           Organozinc compounds: formation and chemical reactions.

           Organolithium compounds: formation and chemical reactions.

   3.    ORGANOSULPHUR  COMPOUNDS                                4 Hrs
           Methods of formation and chemical reaction of thiols, thioethers, sulphonic acids,

           sulphonamides and sulphaguanidine. 

 4.     HETEROCYCLIC  COMPOUNDS                                       8 Hrs

         Introduction : Molecular orbital picture and aromatic characteristics of pyrrole,
         furan, thiophene and pyridine. Methods of synthesis and chemical reaction with
         particular emphasis on the mechanism of electrophilic substitution. Mechanism of 
         nucleophilic substitution reaction in pyridine derivatives. Comparison of basicity of 
         pyridine, piperidine and pyrrole.
         Introduction to condensed five and six – membered hetercyles. Preparation and 
         reactions of indole, quinoline and isoquinolioe with special reference to Fisher 
         indole synthesis and Bischler- Napierlaski synthesis. Mechanism of electrophilic 
         substitution reactions of indole, quinolion and isoquinolion.
5.    ORGANIC SYNTHESIS IN ENOLATES                               6Hrs
       Acidity of α-hydrogens, alkylation of dlethyl malonate and ethyl acetoacetate.

       Synthesis of ethyl acetoacetate: the Claisen condensation. Keto – enol tautomerism 

       of ethyl aceto acetate. 
       Alkylation of 1, 3-dithianes, Alkylation and acylation of enamines.

6.   CARBOHYDRATES                                                                      10 Hrs
       Classification and nomenclature. Monosaccharides, mechanism of osazone
      formation, interconversion of glucose and fructose, chain lengthening and chain
      shortening of aldoses. Configuration of monosaccharides. Erythro and threo
     diastereomers. Conversion of glucose into mannose. Formation of glycosides, ethers 
     and  estcrs. Determination of ring size of monosaccharides. Cyclic structure of D(+) – 
     glucose. Mechanism of mutarotation. 

     Disacharides – maltose, sucrose and lactose, structures determination.

7. AMINO ACIDS PEPTIDES AND PROTEINS                          6 Hrs
    Amino acids – acidbase behavior, isoelectric point and electrophoresis, Preparation 
    and reactions of α – amino acids. Peptide structure determination, and group analysis,
    selective hydrolysis of peptides. Solid – phase peptide synthesis.
8. SYNTHETIC POLYMERS                                                           6 Hrs

   Addition or chain-growth polymerization. Fee radical vinyl polymerization. Ionic vinyl 
   polymerlzation, Ziegler- Natta polymerization and vinyl polymers. 
  Condensation or step growth polymerization. Polyesters, Polyamides, Phenol-              formaldehyde resins, urea- formaldehyde resins and polyurethanes. 

   Natural and synthetic rubbers.________________

THIRD PAPER

PHYSICAL CHEMISTRY
1. THRMODYNAMICS   :

Thermodynamic derivation of the law of mass action, Reaction Isotherm  and Van’t Hoff equation (Influence of temperature on equilibrium constant). Thermodynamic derivation of phase rule. Partial molar quantities. Chemical potential, Gibbs-Duhem equation, Chemical potential and other thermodynamic function. Effect of temperature on chemical potential. Effect of pressure on chemical potential. Chemical potential of real gases and fugacity of real gases. Colligative properties (thermodynamic treatement) : Lowering of vapour pressure, osmotic pressure, elevation of boiling point and depression of freezing point.

2.  CHEMICAL KINETICS AND CATALYSIS   :

Steady state approximation Lindemann’s theory of unimolecular reaction. Qualitative treatement of transition state theory of reaction rates. Primary salt effect in ionic reaction. Kinetics of homogeneous, acid-base and enzyme catalysis, heterogeneous catalysis, negative catalysis and inhibition. Effect of pH and temperature on enzyme catalysis. Effect of temperature on surface reaction. Promoters and poisons. 

3.  PHOTOCHEMISTRY      :

Absorption of light, Chain reaction, free radical chains (Rice – Herzfold mechanism for thedecomposition of ethane ). Lamberts and Beer’s law, Grothus-Draper law, Einstein’s law of photochemical equivalence quantum efficiency, reasons for low and high quantum yields. Kinetics of some typical photochemical reaction (Decomposition of acetaldehyde, dimerisation of anthracene ). Photo electric cell. Photosensitization.

4.  E. M. F.      :

Concentration cells with and without transference, liquid junction potential, fuel cells, chemical cells without transference.

5.  ATOMIC STRUCTURE    :

Bohr’s theory Sommerfeld’s model, dual nature of electron de-Broglie’s equation. Experimental verification of the wave nature of electron (Davison & Germer’s experiment ). Heisenberg’s uncertainty principal. One dimensional Schrodinger’s wave equation and physical significance of the wave function. Particle in a box ( one dimension only). 

6.  NUCLEAR CHEMISTRY    :

Radioactive decay and equilibrium. Nuclear reaction. Q value, cross section, types of reactions, Chemical effects of nuclear transformation. Natural and artificial radioactivity, theory of nuclear disintegration; disintegration and displacement laws; radioactive series; nuclear bindings energy; nuclear reaction; fission and fusion products and fission yields; radioactive isotopes and their uses. Radioactive techniques; tracer technique, neutron activation analysis, counting techniques such as G.M. ionization and proportional counter.

________________
CHEMISTRY   PRACTICAL

Time : 6 Hours (1 Day)                                                                 M.M : 75

1. Organic Analysis of Industrial Importance  : 

(i) Determination of iodine value of a vegetable oil,

(ii) Determination of acid value of a vegetable oil,

(iii) Determination of saponification value of a vegetable oil,

(iv) Distinction between 10, 20, and 30 alcohols,

(v) Estimation of reducing and non-reducting sugars in a sample, and 

(vi) Paper chromatorgraphic separation of amino acids and sugars (only binary mitures).                                                                 (20 Marks)

2. Physical Chemistry experiments  : 

(i) Hydrolysis of methyl acetate catalysed by an acid,

(ii) Hydrolysis of ethyl acetate,

(iii) Adsorption of acetic acid on charcoal,

(iv) Heat of solution of a substance (oxalic acid) by solubility method.

(v) Transition temperature of Glauber’s salt by thermometric method,

(vi) Heat of neutralization of NaOH and HCl,

(vii) Molecular weight determination of a volatatile substance by Duma’s method,

(viii) Rclative strength of HCl and H2SO4 by catalyzing the hydrolysis of methyl acetate, and 

(ix) Acetone-iodine reaction catalysed by H+.                          (25 Marks)

3.         Inorganic analysis and preparation            :

                  (i)        Paper chromatographic sepration of metal ions​​​​​​​​​​​​---- Cu2+, Pb2+, Zn2+,

                              Co2+, Ni2+, Cd2+ ions (binary mixtures only),

(ii) EDTA titrations of Ca2+, Mg2+, Zn2+ and Cu2+,
(iii) Determination of hardness of water,

(iv) Determination of CO2 content in polluted water,

(v) Colorimetric determination of metal ions----Fe3+, Co2+, Ni2+ and Mn2+
(vi) Preparation of simple inorganic complexes.                   (15 Marks)

4.        Records and viva-voce.

             Students shall be given three experiments each of two hours duration (organic experiment of 20 marks, physical experiment of 25 marks, and inorganic experiment of 15 marks ) in the annual practical examination comprising 15 marks of records and viva-voce.                                                                                        ( Total MM : 75 )

_______________
