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TEACHING PLAN (2023-24).  

Mrs Reema Sahu 

B.Sc. I Sem 

DSC-Chemistry (Inorganic Chemistry-I) 

Session : 2023-24 

S. 

No. 

Month Topics 

1 August Atomic Structure 

Review of: Bohrs theory and its limitations, dual behaviour of matter 

and radiation, de-Broglies relation, Heisenberg Uncertainty principle. 

Hydrogen atom spectra. What is Quantum mechanics? Time 

independent Schrodinger equation and meaning of various terms in it. 

Significance of ψ and ψ2, Schrdinger equation for hydrogen atom. 

2 September Radial and angular parts of the hydogenic wave functions (atomic 

orbitals) and their variations for 1s, 2s, 2p, 3s, 3p and 3d orbitals 

(Only graphical representation). Significance of quantum numbers, 

orbital angular momentum and quantum numbers ml and ms. Shapes 

of s, p and d atomic orbitals, nodal planes. Discovery of spin, spin 

quantum number (s) and magnetic spin quantum number (ms). Rules 

for  filling electrons in various orbitals, Electronic configurations of 

the atoms. Stability of half-filled and completely  filled orbitals, 

concept of exchange energy. Relative energies of atomic orbitals, 

Anomalous electronic configurations. 

3 October Chemical Bonding and Molecular Structure 

Ionic Bonding: General characteristics of ionic bonding. Energy 

considerations in ionic bonding, lattice energy and solvation energy 

and their importance in the context of stability and solubility of ionic 

compounds. Statement of Born-Land equation for calculation of 

lattice energy, Born-Haber cycle and its applications, polarizing 

power and polarizability. Fajans rules, ionic character in covalent 

compounds, dipole moment and percentage ionic character. Covalent 

bonding:  

4 November VB Approach: Shapes of some inorganic molecules and ions on the 

basis of VSEPR and hybridization with suitable examples of linear, 

trigonal planar, square planar, tetrahedral, trigonal bipyramidal and 

octahedral arrangements. Concept of resonance and resonating 

structures in various inorganic and organic compounds. 

MO Approach: Rules for the LCAO method, bonding and 

antibonding MOs and their characteristics for s-s, s-p and p-p 

combinations of atomic orbitals, nonbonding combination of orbitals, 

Molecular orbital diagram of homonuclear diatomic molecules (N2; 

O2) and and heteronuclear diatomic molecules (CO, NO). 

Comparison of VB and MO approaches. 

 

 



Mrs Reema Sahu 

B.Sc. I Sem 

GE- Chemistry (General  Inorganic Chemistry-I) 

Session : 2023-24 

S. 

No. 

Month Topics 

1 August Some Basic Concepts of Chemistry : 

General Introduction: Importance and scope of chemistry. 

Historical approach to particulate nature of matter, laws of chemical 
combination, Dalton’s atomic theory: concept of elements, atoms and 

molecules.  

2 September Atomic and molecular masses. Mole concept and molar mass; percentage 

composition and empirical and molecular formula; chemical reactions, 
stoichiometry and calculations based on stoichiometry. 

3 October Structure of Atom : 

Discovery of electron, proton and neutron; atomic number, isotopes and 

isobars. Thompson’s model and its limitations, Rutherford’s model and its 

limitations, Bohr’s model and its limitations, concept of shells and 
subshells, dual nature of matter and light,  

4 November de Broglie’s relationship, Heisenberg uncertainty principle, concept of 

orbitals, quantum numbers, shapes of s, p and d orbitals, rules for filling 

electrons in orbitals - Aufbau principle, Pauli exclusion principle and 
Hund’s rule, electronic configuration of atoms, stability of 

half filled and completely filled orbitals. 

 

 

 

 

 

 

 

 

 

 

 



 

Mrs Reema Sahu 

B.Sc. II Sem 

DSC-Chemistry (CHEMISTRY OF s, p & d-BLOCK ELEMENTS, STATES OF 

MATTER & CHEMICAL KINETICS) 

Session : 2023-24 

S. 

No. 

Month Topics 

1 January s- and p-Block Elements 

Periodicity in s- and p-block elements with respect to electronic 

configuration, atomic and ionic size, ionization enthalpy, 

electronegativity (Pauling & Mulliken scales). Allotropy in C, S, and 

P. Oxidation states with reference to elements in unusual and rare 

oxidation states like carbides and nitrides), inert pair effect, diagonal 

relationship and anomalous behaviour of first member of each group.  

 

2 February Compounds of s- and p-Block Elements 

Concept of multicentre bonding (diborane). Structure, bonding and 

their important properties like oxidation/reduction, acidic/basic nature 

of the following compounds and their applications in industrial, 

organic and environmental chemistry. 

3 March Hydrides of nitrogen (NH3; N2H4; N3H; NH2OH) 

Chemistry of elements of transition series             

Characteristic properties of d-block elements.  

4 April Properties of elements of first, second & third transition series, their 

binary compounds and complexes illustrating relative stability of their 

oxidation states, coordination number and geometry, magnetic 

behavior, spectral properties and stereochemistry 

 

 

 

 

  



 

Mrs Reema Sahu 

B.Sc. II Sem 

DSC- Chemistry (Organic Chemistry-I) 

Session : 2023-24 

S. 

No. 

Month Topics 

1 January Fundamentals of Organic Chemistry 

Influence of hybridization on bond properties, Physical Effects, 

Electronic Displacements: Inductive Effect, Electromeric Effect, 

Resonance and Hyperconjugation. Cleavage of Bonds: Homolysis 

and Heterolysis.  

2 February Structure, shape and reactivity of organic molecules: Nucleophiles 

and electrophiles. Reactive Intermediates: Carbocations, Carbanions 

and free radicals. Strength of organic acids and bases: Comparative 

study with emphasis on factors affecting pK values. Aromaticity: 

Huckels rule. 

3 March Stereochemistry: Conformations with respect to ethane, butane and 

cyclohexane. Interconversion of Wedge Formula, Newmann, 

Sawhorse and Fischer representations. Concept of chirality (up to two 

carbon atoms).  

4 April Configuration: Geometrical and Optical isomerism; Enantiomers, 

Diastereomerism and Meso compounds). D and L; cis-trans 

nomenclature; CIP Rules: R/S (for one chiral carbon atoms) and E/Z 

Nomenclature (for up to two C=C systems). 

 

 

 

 

 

 

 

 

 

 

 



 

Mrs Reema Sahu 

B.Sc. III Year 

Paper - III (Physical Chemistry) 

Session : 2023-24 

S. 

No. 

Month Topics 

1 August A Organometallic Compounds Organo magnesium compounds: The 

Grignard Reagents- formation, structure and chemical reactions 

Organozinc compounds: formation and chemical reactions. 

Organolithium compounds: formation and chemical reactions. 

B. Organosulphur Compound 

Nomenclature, structural features, methods of formation and chemical 

reactions of thiols; thioethers, sulphonic acids, sulphonamides and 

sulphaguanidine. 

C. Organic Synthesis via Enolates 

Active methylene group alkylation of diethyl malonate and ethyl 

acetoacetate, Synthesis of ethyl acetoacetate; the Claisen 

Condensation. Keto-enol tautomerism of ethyl acetoacetate  

2 September . BIOMOLECULES 

A Carbohydrates 

Configuration of monosaccharides. Erythro and threo diastereomers. 

Formation of glycosides, ethers and esters. Determination of ring size 

of monosaccharides. Cyclic structure of D (+)- glucose. Structure of 

ribose and deoxyribose. 

An introduction to disaccharides (maltose, sucrose and lactose) and 

polysaccharides (starch and. cellulose) without involving structure 

determination. 

B Protein and nucleic acid: 

Classification and structure of proteins , levels of protein structure, 

protein denaturation/renaturation, constituents of amino acid, 

ribonucleosides and ribonucleotides and double helical structure of 

DNA 

3 October Synthetic polymers 

Addition or chain-growth polymerization. Free radical vinyl 

polymerization, Ziegler-Natta polymerization. Condensation or step 

growth polymerization. Polyesters, polyamides, phenol formaldehyde 

resins, urea formaldehyde resins, epoxy resins and polyurethanes. 

Natural and synthetic rubbers. 

 



B. Synthetic Dyes 

Colour and constitution (electronic concept). Classification of dyes. 

Chemistry of dyes. 

Chemistry and synthesis of Methyl orange, Congo red, Malachite 

green, Crystal violet, Phenolphthalein, Fluorescein, Alizarin and 

Indigo. 

4 November Spectroscopy-I 

A Mass spectroscopy: Mass spectrum, fragmentation of functional 

group. 

B Infrared spectroscopy: IR absorption band, their position and 

intensity, identification of IR spectra. 

C UV/Visible spectroscopy: Beer-Lambert law, effect of conjugation. 

λmax, visible spectrum and colour 

Anthocyanin as natural colouring matter (introduction only) 

Application of Mass; Infrared spectroscopy, Ultraviolet spectroscopy 

to organic molecules 

5 December . Spectroscopy-II: 

A NMR Spectroscopy: Introduction to NMR, shielding and number of 

signals in PMR, chemical shift and characteristics value, splitting of 

signals and coupling constants, application of Inorganic molecules. 

6 January . A 13 CMR spectroscopy: Principle and applications. 

B Magnetic resonance imaging (MRI): Introductory idea 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mrs Reema Sahu 

M.Sc. I SEM 

PAPER- II: Paper II (Reaction Mechanism) 
 

 

Session : 2023-24 

S. 

No. 

Month Topics 

1 August Addition to carbon – carbon multiple bonds Mechanistic and 

stereochemical aspects of addition reactions involving electrophiles, 

nucleophiles and free radicals 

2 September  Addition to carbon – carbon multiple bonds regio- and chemo 

selectivity, orientation and reactivity. Hydrogenation of aromatic 

rings, hydrogenation of double and triple bonds. 

3 October  Addition to Carbon-Hetero multiple bonds Mechanism of metal 

hydride reduction of saturated and unsaturated carbonyl compounds. 

Acids, esters and nitriles 

4 November  Addition of Grignard reagent, organo zinc and organo lithium 

reagents to carbonyl and unsaturated carbonyl compounds, Wittig 

reaction. Mechanism of condensation reaction involving enolates – 

Claisen, Mannich, Benzoin, Perkin and Stobbe reactions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mrs Reema Sahu 

M.Sc. II SEM 

PAPER- II : organic chemistry 

Session : 2023-24 

S. 

No. 

Month Topics 

1 January  

Rearrangements: General mechanistic considerations – nature of 

migration, migratory aptitude, memory effects. A detailed study of 

the following rearrangements: Pinacol-pinacolone, 

2 February Wagner-Meerwein, Demjanov, Benzil-Benzilic acid, Favorskli, 

Arndt-Eistert synthesis, Neber, Beckmann, Hofman, Curtius, 

Schmidt, Baeyer-villiger, Shapiro reaction. 

3 March Reagents 

Oxidation: 

 Oxidation of hydrocarbons 

 Oxidation of alcohols 

 Oxidation of aldehydes and ketones 

 

4 April Reduction: 

 Catalytic hydrogenation 

 Reduction by dissolving metals 

 Reduction by hydride-transfer reagents 

 

 

 

 

 

 

 

 

 

 



 

 

Mrs Reema Sahu 

M.Sc. III SEM 

PAPER- II Paper II (Biochemistry) & Paper III (Organotransition metal complexes 

Session : 2023-24 

S. 

No. 

Month Topics 

1 August . Bioorganic Chemistry Enzymes 

Chemical & Biological catalysis, remarkable properties of enzymes 

like catalytic power, specificity and regulation. Fisher’s lock & key 

and koshland’s induced fit theory, identification and labeling, 

Enzyme kinetics, Michaelis- Menten and Lineweaver-Burk plots, 

reversible & irreversible inhibition 

 

2 September . Mechanism of Enzyme Action 

Transition state theory, orientation & steric effect, acid - base 

catalysis. Covalent catalysis, strain or distortion complexes of some 

typical enzyme, mechanism for lysozyme & carboxypeptidase A 

3 October Stoichiometric reaction for catalysis, homogenous catalysis, 

hydrogenation, Zeigler- Natta polymerization of olefins 

4 November . catalytic reaction involving carbon monoxide such as hydro 

carbonylation of olefin (oxo reaction), oxypalladation reaction 

activation of 

C-H bonds 

 

 

 

 

 

 

 

 

 

 



 

 

Mrs Reema Sahu 

M.Sc. IV SEM 

Paper – I SOLID STATE C CHEMISTRY 

Session : 2023-24 

S. 

No. 

Month Topics  

1 January , A. Solid state chemistry 

General principles, experiment procedures, co- precipitation as a 

precursor to solid state reaction, kinetics of solid chemistry 

2 February B. Crystal defects and non steicheometry - Perfect & imperfect 

crystal, intrinsic defects- point defects, line & plane defects. 

Thermodynamics of Schottky & Frenkel defects farmation. Colour 

centers, non- stoichiometry & defects. 

3 March Electronic properties & band theory- 

Metal, insulators & semiconductors, electronic structure of solid- baad 

theory, bond structure of metals, insulators semiconductors, intrinsic 

& extrinsic semiconductors doping semiconductors, p-n junction, 

superconductors 

4 April Photoconduction- photoelectric effects- 

Quantum theory of paramagnetic-domains, hysteresics 
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