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Syllabus for First Year of Master of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-I      Paper No.- III 

Course Title: Inorganic Chemistry                          No. of Credits - 04 

Type of Vertical: Compulsory Major   COURSE CODE: S503CHT 

 

Learning Outcomes Based on BLOOM’s Taxonomy: 

 

After completing the course, the learner will be able to… 

Course 

Learning 

Outcome No. 

Blooms 

Taxonomy 
Course Learning Outcome 

CLO-01 Remember 
recall the basic concepts of hybridization and describe the 

symmetry criteria for optical activity and dipole moment. 

CLO-02 Understand 

describe the structure and preparation methods for different 

types of inorganic solids and methods for determining the 

formation constant.  

CLO-03 Apply 

construct MOT for diatomic and polyatomic species 

considering sigma bonding and construct the character tables 

for different points groups. 

CLO-04 Analyse 

calculate the electronic parameters of coordination 

compounds and illustrate the methods for preparation and 

applications of nanomaterials. 
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COURSE CONTENT 

Module 

No. 
Content Credits 

No. of 

Hours 

1 UNIT-I: Chemical Bonding  

o Recapitulation of hybridization Derivation of wave 

functions for sp, sp2 sp3 orbital hybridization types 

considering only sigma bonding.  

o Discussion of involvement of d orbitals in various 

types of hybridizations. Concept of resonance, 

resonance energy derivation expected. Formal charge 

with examples. 

o Critical analysis of VBT. 

o Molecular Orbital Theory for diatomic species of First 

transition Series.  

o Molecular Orbital Theory for Polyatomic species 

considering σ bonding for SF6, CO2, B2H6, I3
- 

molecular species.  

o Weak forces of attraction: Hydrogen bonding – 

concept, types, properties, methods of detection and 

importance. Van der Waal’s forces, ion-dipole, dipole-

dipole, London forces. 

01 15 

2 UNIT-II: Molecular Symmetry and Group Theory 

  

o Symmetry criterion of optical activity, symmetry 

restrictions on dipole moment. A systematic procedure 

for symmetry classification of molecules.  

o Concepts of Groups, Sub-groups, Classes of 

Symmetry operations, Group Multiplication Tables. 

Abelian and non-Abelian point groups. 

o Representation of Groups: Matrix representation of 

symmetry operations, reducible and irreducible 

representations. The Great Orthogonality Theorem 

and its application in construction of character tables 

for point groups C2v, C3v and D2h, structure of 

01 15 



 M. Sc., Semester-I, Inorganic Chemistry, NEP CBCS syllabus w.e.f.  Academic Year 2023-24 
 

Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre Commerce and Vid. Dadasaheb Pitre Science 

College, Devrukh (An Autonomous College Affiliated with University of Mumbai) 

5 

 

character tables. 

o Applications of Group Theory (a) Symmetry adapted 

linear combinations (SALC), symmetry aspects of MO 

theory, sigma bonding in ABn (Ammonia, CH4) 

molecule. (b) Determination of symmetry species for 

translations and rotations. (c) Mulliken’s notations for 

irreducible representations. (d) Reduction of reducible 

representations using reduction formula. (e) Group-

subgroup relationships. (f) Descent and ascent in 

symmetry correlation diagrams showing relationship 

between different groups 

 

3 UNIT-III: Materials Chemistry and Nanomaterials  

❖ Solid State Chemistry 

o Electronic structure of solids and band theory, Fermi 

level, K Space and Brillouin Zones.  

o Structures of Compounds of the type: AB [nickel 

arsenide (NiAs)], AB2 [fluorite (CaF2) and anti-

fluorite structures, rutile (TiO2) structure and layer 

structure [cadmium chloride and iodide (CdCl2, CdI2)] 

o Methods of preparation for inorganic solids: Ceramic 

method, precursor method, sol-gel method 

(applications in Biosensors), microwave synthesis 

(discussion on principles, examples, merits and 

demerits are expected) 

❖ Nanomaterials  

o Preparative methods: Chemical methods, 

Solvothermal, Combustion synthesis, Microwave, Co-

precipitation, Langmuir Blodgett(L-B) method, 

biological methods: Synthesis using microorganisms.  

o Applications in the field of semiconductors, solar cells 
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Access to the Course 

The course is available for all the students admitted for Master of Science. 

  

Methods of Assessment 

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and 

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as 

recommended by the Board of Studies and approved by the Board of Examination and the 

Academic Council of the college. 
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