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DEPARTMENT OF COMPUTER  SCIENCE 



 

 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

  



 

 

DEPARTMENT OF CHEMISTRY 

 

Subject: -Organic Chemistry 
 

MONTH UNIT TOPICS 

July UNIT-1 ALCOHOLS 

A. Dihydric alcohols - nomenclature, methods of formation, chemical reactions 

of 

vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] and pinacol - 

pinacolone 

rearrangement. 

B. Trihydric alcohols - nomenclature and methods of formation, chemical 

reactions 

of glycerol. 

PHENOLS 

A. Structure and bonding, in phenols, physical properties and acidic character. 

Comparative acidic strength of alcohols and phenols, resonance stabilization 

of phenoxide lon. Reactions of phenols, acylation and carboxylation. 

B. Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman 

synthesis, Hauben - Hoesch reaction, Lederer - Manasse reaction and Reimer- 

Tiemann reaction. 

EPOXIDES 

Synthesis of epoxides. Catalysed ring opening of epoxides, orientation of 

epoxide 

ring opening, reactions of Grignard and organolithium reagents with epoxides. 

Anti 
1,2 dihydroxylation of alkenes via epoxides. Crown eithers. 

August UNIT-2 ALDEHYDES AND KETONES 

A. Nomenclature and Structure of the carbonyIs group. Synthesis of aldehydes 

and 

ketones using 1,3 - dithianes, synthesis of ketones from nitriles. 

Mechanism of nucleophilic additions to carbonyIs group Benzoin, Aldol, Perkin 

and Knoevenagel condensations. Condensations with ammonia and its 

derivateves, Wittig reaction, Mannich reaction. 

B. Use of acetate as protecting group, Oxidation of aldehydes, Baeyer - Villiger 

oxidation of ketones, Cannizzaro reaction, MPV, Clemmensen Condensation, 

Wolff-Kishner reaction, LiAIH4 and NaBH4 reduction. Halogenation of 

enolizable 

ketones. 

An introduction to α,β unsaturated aldehydes and ketones. 

September UNIT-3 A. CARBOXYLIC ACIDS 05 HRS. 

Structure and bonding, Physical properties, acidity of carboxylic acids, effects 

of substituents on acid strength. Hell-Volhard Zeilinsky reaction. Reduction of 

carboxylic acids. Mechanism of Decarboxylation. 

Methods of formation and chemical reactions of unsaturated mono carboxylic 

acids. Di carboxylic acids : methods of formation and effect of heat and 

dehydrating agents. 

B. SUBSTITUTED CARBOXYLIC ACIDS 

Hydroxy and Halo-substituted Acids. 
C. CARBOXYLIC ACID DERIVATIVES 



 

  Structure of acid chloredes, esters, amides and acid anhydrides. Relative 

stability of acyl derivatives. Physical properties, interconversion of acid 

derivatives by nucleophilic acyl substitution. 
Mechanisms of acid and base catalyzed esterification and hydrolysis. 

October UNIT-4 ORGANIC COMPOUNDS OF NITROGEN 

A. Preparation of nitroalkanes and nitroarenes. Chemical reactions of 

nitroalkanes. 
Mechanisms of nucleophilic substitution in nitroarenes and their reduction in 
acidic, neutral and alkaline medium. 

November UNIT-4 B. Reactivity, Structure and nomenclature of amines, physical properties. 

Stereochemistry 

of amines. Separation of mixture of primary, secondary and tertiary 

amines. Structural features affecting basicity of amines. Prepatation of alkyl 

and aryl amines (reduction of nitro compounds, nitriles), reductive amination of 

aldehydic and ketonic compounds. Gabriel - phthalimide reaction, Hofmann 

bromamide reaction, Reactions of amines, electrophilic aromatic substitution in 

aryl amines, reactions of amines with nitrous acid. Synthetic transformations 
of aryl diazonium salts, azo coupling. 

December UNIT-5 HETEROCYCLIC COMPOUNDS 

A. Introduction 

Molecular orbitl picture and aromatic character of pyrrole, furan, thiophene and 

pyridine, methods of synthesis and chemical reactions with emphasis on the 

mechanism of electrophilic substitution. Mechanism and nucleophilic 

substitution 

reaction in pyridine derivatives. Comparison of basicity of pyridine. Piperidine 

and pyrrole. 

january UNIT-5 B. Preparation and reaction of Indole, quinoline and isoquinoline and with 

special 

reference to Fisher Indole synthesis and skraup synthesis and Bisher- 

Napieralski synthesis, Mechanism of electrophilic substitution reactions of 

indole, quinoline and isoquinoline. 



 

DEPARTMENT OF CHEMISTRY 

Session 2022-23 

Lesson Plan 
 

Class: - M.Sc. Previous (I Semester) 
 

Subject: Coordination Chemistry and Physical Chemistry 

(Paper I) 
 

 

 

Month Unit Topics covered 

July Unit III Reaction Mechanism of Transition Metal Complexes 

 
Kinetics of octahedral substitution, acid hydrolysis, 

factors affecting acid hydrolysis, base hydrolysis, 

conjugate base mechanism, direct and indirect evidences 

in favour of conjugate mechanism, anation reactions, 

reactions without metal ligand bond cleavage. 

August Unit III Reaction Mechanism of Transition Metal Complexes 

 
Substitution reactions in square planar complexes, the 

trans effect, mechanism of the substitution reaction. 

Redox reactions, electron transfer reactions, mechanism 

of one electron transfer reactions, outer sphere type 

reaction, cross reactions and Marcus-Hush theory, inner 

sphere type reactions. 

September Unit III Chemical Dynamics 

 
Method of determining rate laws, collision theory of 

reaction rates, steric factor, activated complex theory, 

Arrhenius equation and the activated complex theory, 

ionic reaction. 

November Unit IV Chemical Dynamics 

 
Kinetic salt effects, steady state kinetics. Photochemical 

reaction (hydrogen-bromine and hydrogen-chlorine 

reactions). 



 

DEPARTMENT OF CHEMISTRY 

Session 2022-23 

Lesson Plan 
 

Class: - M.Sc. Previous (II 

Semester) Subject: - Coordination 

Chemistry (Paper IV) 

 

 

Month Unit Topics covered 

July Unit II Electromagnetic radiation, interaction of 

electromagnetic radiation with matter absorption, 

emission, transmission, reflection, refraction, 

dispersion, polarization and scattering. 

August Unit II  

Uncertainty relation and natural line width and 

natural line broadening, transition probability, results 

of the time dependent perturbation theory, 

transmission moment, selection rules, intensity of 

spectral lines. Born-Oppenheimer approximation, 

rotational, vibrational and electronic energy levels. 
. 

September Unit III Micelles 

 

Surface active agents, classification of surface active agents, 

micellization, critical micellar concentration (CMC), factors 

affecting the CMC of surfactants, counter ion binding to 

micelles, thermodynamics of micellization, reverse micelles. 



 

October Unit IV Macromolecules 

 

Polymer: Definition, types of polymers, electrically 

conducting polymers, mechanism of polymerization, 

molecular mass, number and mass average molecular 

mass, molecular mass determination (osmometry, 

viscometry, diffusion and light scattering methods), 

sedimentation,chain configuration of 

macromolecules, calculation of average dimensions of 

various chain structures. 



 

   

November Unit IV Classical Thermodynaics 

 

Brief resume of concept of laws of 

thermodynamics, free energy,chemical potential 

and entropies. Partial molar properties, partial 

molar free energy, partial molar volume and 

partial molar heat content and their 

significances. Determination of these quantities. 

Concept of fugacity and determination of 

fugacity. Non-Ideal system. Excess function for 

non-ideal solutions, activity, activity 

coefficient. Debye-Huckel theory for activity 

coefficient of electrolyte solution, determination 

of activity and activity coefficients, ionic 

strength. Application of phase rule to three 

component systems. 

 

 

 

  



 

 

 

DEPARTMENT OF BOTANY 



 

 

 



 

 



 

 

 

 

  



 

 

 

 

DEPARTMENT OF BIOTECHNOLOGY 
 

 

M.Sc. Biotechnology Semester II 

Paper 5: Biostatistics & Computer 

Application in Biotechnology 
 

 
 

Month Topics to be achieved 

January 2023 Unit I 1. Brief description and tabulation of data and its 

graphical representation. 2. Measures of central tendency and 

dispersion: mean, median, mode 3. Dispersion – Standard 

deviation and standard error 

February2023 Unit II 1. Simple linear regression 2. Correlation – types and 

measurement 3. Probability – addition and multiplication rules 

4. Student ‘t’ test 5. Chi-square test 6. ANOVA 

March2023 Unit III 1. Introduction to digital computers: Organization; low 

– level and high – level languages; 2. Introduction to data 

structures and database concepts 3. Introduction to Internet and 

its application. 4. Computer – oriented statistical techniques: 

Frequency table, Computation of mean, Correlation and standard 

deviation. 

April2023 Unit IV 1. Introduction to Word processing, Spreadsheets and 

presentation software 2. Introduction to Image processing, video 

editing & Youtube 3. Internet platforms for the e-learning 

– online e-class room, online meeting & exam 

 

 

 

  



 

 
 

M.Sc. Biotechnology 

Semester IV Paper 15: 

Animal Biotechnology & 

Bio-ethics 

 

 

 
Month Topics to be achieved 

January2023 1. Basic principle of animal tissue culture 

2. Laboratory requirement 

3. Different types of culture medium for animal tissue culture 

4. Primary and established cell line 
5. Application of animal cell culture 

February2023 1. Basic techniques of mammalian cell culture 

2. Maintenance of cell culture 

3. Disaggregation – mechanical and enzymatic 
4. Stem cells – types, culture and its applications 

March2023 1. Cell culture based vaccines – human and veterinary 

2. Apoptosis. 

3. Transgenic animals – mechanism of production and 

applications 
4. Tissue engineering and its applications 

April2023 1. Ethical issues in biotechnology – Gene manipulation, 

experiments in animals and 
humans 

2. Animal rights, protection of biodiversity 
3. Biopiracy 

  



 

B.Sc. Biotechnology 

Semester II DSE 

Cell Biology 

 

 

 
Month Topics to be achieved 

February 2023 Cell: Introduction and classification of organisms by cell 
structure. 

March 2023 Compartmentalization of eukaryotic cells. 

April 2023 Chemical components of biological membranes organization 

May 2023 Fluid Mosaic Model and transport across membrane. 
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