




































































































  

DEPARTMENT OF  

TEACHING PLAN FOR SEMESTER  

 

NAME OF FACULTY : Dr. Ipsita Bhattacharya 

PAPER : CC1    

LECTURES ALLOTED: 12 

ALLOTED SYLLABUS: Acid-Base  

 

TOPIC/SUBTOPIC:  Acid-Base     

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

L-2 Acid-Base concept: Arrhenius concept, theory of solvent system (in H2O, NH3, SO2 and HF) 

L-2 Bronsted-Lowry’s concept, Solvent levelling and differentiating effects 

L-2 Relative strength of acids 

L-2 pH, buffer.Acid-base neutralisation curves; indicator, choice of indicators. 

L-2 Acid-base equilibria in aqueous solution (Proton transfer equilibria in water) 

L-2 LuxFlood concept, Lewis concept, group characteristics of Lewis acids, Thermodynamic acidity 
parameters, 

 

SIGNATURE 













  

DEPARTMENT OF  

TEACHING PLAN FOR SEMESTER  

 

NAME OF FACULTY : Dr. Keya Ghosh 

PAPER : ORGANIC CHEMISTRY-IB  Theory    

LECTURES ALLOTED: Stereochemistry I (17 Lectures) + General Treatment of Reaction Mechanism II (03 Lectures) 

ALLOTED SYLLABUS: 

 

TOPIC/SUBTOPIC:       

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

4L Stereochemistry : Bonding geometries of carbon compounds and representation of molecules: 
tetrahedral nature of carbon and concept of asymmetry; Fischer, sawhorse, flying wedge and 
Newman projection formulae and their inter translations.  

 

3L Concept of chirality and symmetry: symmetry elements, molecular chirality and centre of 
chirality; asymmetric and dissymmetric molecules; enantiomers and diastereomers; concept of 
stereogenicity, chirotopicity and pseudoasymmetry; 

3L chiral centres and number of stereoisomerism: systems involving 1/2/3-chiral centre(s) (AA, AB, 
ABA and ABC types). 

3L Relative and absolute configuration: D/L and R/S descriptors; erythro/threo and meso 
nomenclature of compounds; syn/anti nomenclatures for aldols; E/Z descriptors for C=C, 
conjugated diene, triene, C=N and N=N systems; combination of R/S- and E/ Zisomerisms 

4L Optical activity of chiral compounds: optical rotation, specific rotation and molar rotation; 
racemic compounds, racemisation (through cationic, anionic, radical intermediates and through 
reversible formation of stable achiral intermediates); resolution of acids, bases and alcohols via 
diastereomeric salt formation; optical purity and enantiomeric excess; invertomerism of chiral 
trialkylamines. 



  

4L General Treatment of Reaction Mechanism  

Reactive intermediates: carbocations (carbenium and carbonium ions), non-classical 
cabocations, carbanions, carbon radicals, carbenes: generation and stability, structure using 
orbital picture and electrophilic/nucleophilic behavior of reactive intermediates (elementary 
idea) 
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DEPARTMENT OF  

TEACHING PLAN FOR SEMESTER 1 

 

NAME OF FACULTY : Dr. Manas Kumar Biswas 

PAPER : CC 1    

LECTURES ALLOTED: 14 

ALLOTED SYLLABUS: Extra nuclear Structure of atom 

TOPIC/SUBTOPIC: Extra nuclear Structure of atom     

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

1-2 Quantum numbers and their significance  

3-4 Schrödinger’s wave equation, significance of ψ and ψ2.  

5-6 Radial and angular wave functions for hydrogen atom.  

7-8 Radial and angular distribution curves. Shapes of s, p, d and f orbitals.  

9-10 Pauli’s Exclusion Principle, Hund’s rules and multiplicity 

11-12 Exchange energy, Aufbau principle and its limitations  

13-14 Ground state Term symbols of atoms and ions for atomic number up to 30. 
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DEPARTMENT OF  

TEACHING PLAN FOR SEMESTER  

 

NAME OF FACULTY : Dr. MONOJ KUMAR BARMAN 

PAPER : CC1    

LECTURES ALLOTED: 14 

ALLOTED SYLLABUS: Redox Reactions 

 

TOPIC/SUBTOPIC:  Redox Reactions     

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

L-4 Ion-electron method of balancing equation of redox reaction.Elementary 

idea on standard redox potentials with sign conventions, Nernst equation 
(without derivation). Influence of complex formation, precipitation and 
change of pH on redox potentials; formal potential. 

L-4 Feasibility of a redox titration, redox potential at the equivalence point, 
redox indicators.Redox potential diagram (Latimer and Frost diagrams) of 

common elements and their applications.Disproportionation and 
comproportionation reactions (typical examples). 

L-4 Solubility and solubility effect – common ion effect and their applications 

to the precipitation and separation of common metallic ions as 
hydroxides, sulfides, phosphates, carbonates, sulfates and halides. 

L-2 Electroanalytical methods: Basic principle of pH metric, potentiometric 

and conductometric titrations. Techniques used for the determination of 
equivalence points. Techniques used for the determination of pKa values 

  

 

 

SIGNATURE 





















  

DEPARTMENT OF  

TEACHING PLAN FOR SEMESTER  1 

 

NAME OF FACULTY : Dr. Niladri Sekhar Karan 

PAPER : CC 2    

LECTURES ALLOTED: 12 

ALLOTED SYLLABUS: Chemical Kinetics 

TOPIC/SUBTOPIC:   Chemical Kinetics    

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

1 Introduction about rate laws, Extent of reaction, order and molecularity, rate constants 

2 Rate law for zeroth order reaction 

3 Rate law for first order reaction 

4 Rate law for second order reaction, nth order reaction.  

5 Pseudo first order reaction.  

6-7 Determination of order of the reaction by half life method, Differential Method, Rate 

determining step, steady state approximation  

8-9 Opposing Reaction, Consecutive Reaction and Parallel Reaction 

10-11 Temperature dependence of rate constant, Arrhenius Equation, Activation energy 

12 Homogeneous Catalysis, Enzyme catalysis 
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DEPARTMENT OF CHEMISTRY 

TEACHING PLAN FOR SEMESTER 1  

 

NAME OF FACULTY : PARAMITA DAS 

PAPER :  CEMG-CC-1/GE 1    

LECTURES ALLOTED: Theory: 20 Lectures 

ALLOTED SYLLABUS: 

 

TOPIC/SUBTOPIC:       

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

ORGANIC CHEMISTRY: O (1A) LAB (15 Lectures) 

6L Fundamentalsof Organic Chemistry Electronic displacements: inductive 
effect, resonance and hyperconjugation; nucleophiles and electrophiles; 

reactive intermediates: carbocations, carbanions and free radicals.  

4L Stereochemistry Different types of isomerism; geometrical and optical 

isomerism; concept of chirality and optical activity (upto two carbon 
atoms); asymmetric carbon atom; interconversion of Fischer and 

Newman representations; enantiomerism and diastereomerism, meso 
compounds; threo and erythro, D and L, cis and trans nomenclature; CIP 

Rules: R/S (only one chiral carbon atoms) and E/Z nomenclature.  

6L Nucleophilic Substitution and Elimination Reactions Nucleophilic 

substitutions: SN1 and SN2 reactions; eliminations: E1 and E2 reactions 

(elementary mechanistic aspects); Saytzeff and Hofmann eliminations. 
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DEPARTMENT OF CHEMISTRY 

TEACHING PLAN FOR SEMESTER 1  

 

NAME OF FACULTY : PARAMITA DAS 

PAPER :  CEMA-CC-1-2-P:    

LECTURES ALLOTED: Practical: 15 Lectures 

ALLOTED SYLLABUS: 

 

TOPIC/SUBTOPIC: Determination of boiling point of common organic liquid compounds

    

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

ORGANIC CHEMISTRY: O (1B) LAB (15 Lectures) 

 Determination of boiling point of common organic liquid compounds 

1-4L butyl alcohol, cyclohexanol, ethyl methyl ketone, cyclohexanone, 
benzaldehyde (Known sample) 

5-8L acetylacetone,isobutyl methyl ketone, isobutyl alcohol, acetonitrile, 
acetophenone (Known sample) 

9-12L Practice of unknown sample 

13-15L Practice of unknown sample 
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DEPARTMENT OF CHEMISTRY 

TEACHING PLAN FOR SEMESTER 1  

 

NAME OF FACULTY : PARAMITA DAS 

PAPER :  CEMA-CC-1-1-P    

LECTURES ALLOTED: Practical: 15 Lectures 

ALLOTED SYLLABUS: 

 

TOPIC/SUBTOPIC:       

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

ORGANIC CHEMISTRY: O (1A) LAB (15 Lectures) 

 Separation based upon solubility, by using common laboratory reagents 
like water (cold,hot), dil. HCl, dil. NaOH, dil. NaHCO3, etc., of 

components of a binary solid mixture; purification of any one of the 

separated components by crystallization and determination of its melting 
point. The composition of the mixture should be of the following types 
[ANY THREE]:  

1-4L benzoic acid/naphthalene (Known sample); Benzoic acid/Benzophenone  
(Known sample) 

5-8L Benzoic acid/Anthracene (Known sample); Urea/Benzophenone (Known 
sample) 

9-12L p-chlorobenzoic acid/ benzophenone (Known sample); p-Nitrobenzoic 
acid/p-Aminobenzoic acid (Known sample);   

13-15L pNitrotolune/p-Anisidine (Known sample); p-toluidine/benzophenone 
(Known sample);  
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DEPARTMENT OF CHEMISTRY 

TEACHING PLAN FOR SEMESTER 1  

 

NAME OF FACULTY : PARAMITA DAS 

PAPER :  CC1A    

LECTURES ALLOTED: Theory: 20 Lectures 

ALLOTED SYLLABUS: 

 

TOPIC/SUBTOPIC:       

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT 

Basics of Organic Chemistry  

Bonding and Physical Properties (18 Lectures) 

4L Valence Bond Theory: concept of hybridisation, shapes of molecules, 

resonance (including hyperconjugation); calculation of formal charges 
and double bond equivalent (DBE); orbital pictures of bonding (sp3 , sp2 

, sp: C-C, C-N & C-O systems and s-cis and s-trans geometry for suitable 

cases). 

6L Electronic displacements: inductive effect, field effect, mesomeric effect, 
resonance energy; bond polarization and bond polarizability; electromeric 

effect; steric effect, steric inhibition of resonance. 

4L MO theory: qualitative idea about molecular orbitals, bonding and 
antibonding interactions, idea about σ, σ*, π, π *, n – MOs; concept of 
HOMO, LUMO and SOMO; sketch and energy levels of π MOs of i) acyclic 

p orbital system (C=C, conjugated diene, triene, allyl and pentadienyl 
systems) ii) cyclic p orbital system (neutral systems: [4], [6] annulenes; 
charged systems: 3-,4-,5-membered ring systems); Hückel’s rules for 

aromaticity up to [8] annulene (including mononuclear heterocyclic 
compounds up to 6- membered ring); concept of antiaromaticity and 

homoaromaticity; non-aromatic molecules; Frost diagram (qualitative 

drawing). 



  

4L Physical properties: influence of hybridization on bond properties: bond 

dissociation energy (BDE) and bond energy; bond distances, bond angles; 
concept of bond angle strain; melting point/boiling point and solubility of 
common organic compounds in terms of covalent & non-covalent 

intermolecular forces; polarity of molecules and dipole moments; relative 
stabilities of isomeric hydrocarbons in terms of heat of hydrogenation 

and heat of combustion data. 

  

TOPIC/SUBTOPIC: General Treatment of Reaction Mechanism I (02 Lectures) 

2L Mechanistic classification: ionic, radical and pericyclic (definition and 
example); reaction type: addition, elimination and substitution reactions 

(definition and example); nature of bond cleavage and bond formation: 
homolytic and heterolytic bond fission, homogenic and heterogenic bond 
formation; curly arrow rules in representation of mechanistic steps; 

reagent type: electrophiles and nucleophiles (elementary idea). 
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DEPARTMENT OF CHEMISTRY 

TEACHING PLAN FOR SEMESTER 

NAME OF FACULTY : DR. PRASENJIT PANDEY

PAPER : CC2  

LECTURES ALLOTTED: 15 (Theory)

ALLOTTED SYLLABUS:

TOPIC/SUBTOPIC: Chemical Thermodynamics   

LEC. NO. PROPOSED TOPIC(S) TO BE TAUGHT

1L Kinetic Theory of gases: Concept of pressure and temperature

2L Collision of gas molecules; Collision diameter; Collision number and 
mean free path; Frequency of binary collisions (similar and different 
molecules)

2L Wall collision and rate of effusion

7L Maxwell’s distribution of speed and energy: 

Nature of distribution of velocities, Maxwell's distribution of speeds in 
one, two and three dimensions; Kinetic energy distribution in one, two 
and three dimensions

1L calculations of average, root mean square and most probable values in 
each case

1L Calculation of number of molecules having energy ≥ ε

1L Principle of equipartition of energy and its application to calculate the 
classical limit of molar heat capacity of gases

SIGNATURE


