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0720201 Core Compulsory Inorganic Chemistry I Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

 0720202 Core Compulsory Organic Chemistry I Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

 0720203 Core Compulsory Physical Chemistry I Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

0720204 Core Compulsory Computers for Chemists Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

0720280 Core Compulsory  Lab I Chemistry  Practical 4  100(40) 100 40   
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 0820201 Core Compulsory Inorganic Chemistry II Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

 0820202 Core Compulsory Organic Chemistry II Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

0820203  
Core Compulsory Physical Chemistry II Theory  4  25 75(25) 100 40 3x15=45 1x15=15 

0820204 
Core Compulsory  

Group Theory, Spectroscopy & 

Solid State 
Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

0820280 Core Compulsory  Lab II Chemistry Practical 4  100(40) 100 40   



NOTE- 
Only students who secure 75% marks in the first six semesters are eligible for B.Sc. (Honours with Research). 

 

B.Sc. (Apprenticeship / Internship embedded UG degree programme) Chemistry as per 

NEP2020 

Year Paper Title Credits 

Year-4 as per NEP 

B.Sc. (Apprenticeship / Internship 

embedded UG degree programme) 

 

12 months Apprenticeship / 

Internship through NATS or from 

equivalent organization/ Industry/ 

Institute 
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0720201 Core Compulsory Inorganic Chemistry I Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

 0720202 Core Compulsory Organic Chemistry I Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

 0720203 Core Compulsory Physical Chemistry I Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

0720280 Core Compulsory  Lab I Chemistry  Practical 4  100(40) 100 40   

 Research Project (Minor) 4  
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  0820201 Core Compulsory Inorganic Chemistry II Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

 0820202 Core Compulsory Organic Chemistry II Theory 4 25 75(25) 100 40 3x15=45 1x15=15 

0820203  
Core Compulsory Physical Chemistry II Theory  4  25 75(25) 100 40 3x15=45 1x15=15 

0820280 Core Compulsory  Lab II Chemistry Practical 4  100(40) 100 40   

 Research Project (Major) 4  



 

Course-1 

Programme/Class: B.Sc. Year: UG in Fourth Year  Semester: 

Seventh 

Course Code: 

0720201 

Course Title: Inorganic Chemistry I Theory 

Course Objectives: Acquiring ability for understanding complex molecule formation, their structure, chemical reaction and reaction mechanism. 

Course Outcomes (CO’s): 

CO1. Ability to learn the stereochemistry and bonding in main group compounds 

CO2. Determining constants for metal ligand equilibrium in solution  

CO3. Understanding reaction mechanism of transition metal complexes.  

CO4. Describing relationship between metal-ligand bonding and geometry of molecules. 

 

Credits: 4 Core Compulsory Max Marks  

(Int. + Ext.): 

25+75 Total = 100 

Minimum Marks: 

40 

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) :  3-1-0 (Four Hours in a week) or 60 Lecture Hours in a Semester 

Unit Course Topic No. of Lectures 

Hours 

I Stereochemistry and Bonding in Main Group Compounds: VSEPR, Walsh diagrams (tri atomic 

molecules), dπ-Pπ bonds, Bent rule and energetics of hybridization, some simple reactions of covalently 

bonded molecules. 

12 

II Metal-Ligand Equilibria in Solution: Stepwise and overall formation constants and their interaction, trends 

in stepwise constants, factors affecting the stability of metal complexes with reference to the nature of 

metal ion and Ligand, chelate effect and its thermodynamic origin, determination of binary formation 

constants by pH-metry and spectrophotometry. 

12 



III Reaction Mechanism of Transition Metal Complexes: Energy profile of a reaction, reactivity of metal 

complexes, inert and labile complexes, kinetic application of valence bond and crystal field theories.  

Kinetics of Substitution Reactions- 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.  

Substitution reactions in square planer complexes, the trans effect, mechanism of the substitution reaction.  

Redox reactions (electron transfer reactions) -Mechanism of one electron transfer reactions [such as Henry 

Taube’s classical reaction of (NH3)5Co3+-Cr2+, Inner sphere type reactions]. Outer-sphere type reactions 

(cross reactions) and Marcus-Hush theory (No mathematical treatment).  

24 

IV Metal-Ligand Bonding:  Adjusted CFT, Limitations of crystal field theory. Octahedral, tetrahedral and 

square  

planar complexes. 

12 

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, using e-content, Class activities/ assignments, etc 

Suggested Readings: 

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley. 

2. Inorganic Chemistry, J.E. Huhey, Harpes & Row. 

3. Chemistry of the Elements. N.N. Greenwood and A. Earnshow, Pergamon. 

4. Inorganic Electronic Spectroscopy, A.B.P. Lever, Elsevier. 

5. Magnetiochemistry, R.1. Carlin, Springer Verlag. 

6. Comprehensive Coordiantion Chemistry eds., G. Wilkinson, R.D. Gillars and J.A. Mc Cleverty,Pergamon. 

 

Suggested Continuous Evaluation Methods: 

        Continuous internal evaluation through internal tests, quizzes and Presentation. 

Suggested equivalent online courses: 

        There are online courses on the channels such as Swayam Prabha, Moocs and NPTEL. E-contents from different online libraries, e-PG Pathshaala 

etc 

Further Suggestions: 

……………………………………………………………………………………………….. 

 

 



 COURSE-2  

 

Programme/Class: B.Sc. Year: UG in Fourth Year  Semester: 

Seventh 

Course Code: 

0720202 

Course Title: Organic Chemistry I Theory 

Course Objectives: Acquiring ability for defining organic molecule formation, bonding nature, structure, reactivity and reaction mechanism. 

Course Outcomes (CO’s): 

CO1. Developing skills in the identification of nature of bonding in organic molecules  

CO2. Determining the connection between molecular geometry and their reactivity. 

CO3. Ability to apply different approaches in formation of organic molecules. 

CO4. Describing relationship between molecular structure and isomers and also their transformation. 

CO5. Understanding the stereochemistry and reaction mechanism.   

CO6.Understanding aliphatic nucleophilic substitution and aliphatic electrophilic substitution to form specific product. 

Credits: 4 Core Compulsory Max Marks  

(Int. + Ext.): 

25+75 Total = 100 

Minimum Marks: 

40 

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) :  3-1-0 (Four Hours in a week) or 60 Lecture Hours in a Semester 

Unit Course Topic No. of Lectures 

Hours 

I Nature of Bonding in Organic Molecules: Delocalized chemical bonding, Conjugation, hyperconjugation, 

bonding in fullerenes, tautomerism. Aromaticity in benzenoid and non-benzenoid compounds, alternant 

and non-alternant hydrocarbons, Huckel's rule, energy level of n-molecular orbitals, annulenes, 

antiaromaticity, w-aromaticity, homo-aromaticity, PMO approach.  

Bonds weaker than covalent- addition compounds, crown ether complexes and cryptands, inclusion 

compounds, cyclodextrins, catenanes and rotaxanes. Stereochemistry and Bonding in Main Group 

10 














































