
UNIVERSITY OF MADRAS 
B.Sc. DEGREE PROGRAMME IN CHEMISTRY 

SYLLABUS WITH EFFECT FROM 2023-2024 

 

 

 

Title of the 

Course 

INORGANIC CHEMISTRY –I 

Paper No. Core X(CC10) 

Category Core Year III Credits 4 Course 

Code 

324C5B 

Semester V 

Instructional hours 

per week 

Lecture Tutorial Lab Practice Total 

4 1 - 5 

Prerequisites General Chemistry I , II, III and IV 

Objectives of the 

course 

The course aims to provide knowledge on 
 nomenclature, isomerism and theory of coordination 

compounds, and chelate complexes 

 crystal field theory, magnetic properties, stability of complexes 

and Jahn Teller effect 

 preparation and properties of metal carbonyls 

 Lanthanoids  and actinoids 

 preparation and properties of inorganic polymers 

Course Outline 
UNIT I 

Co-ordination Chemistry - I 

 

IUPAC Nomenclature of coordination compounds, Isomerism in 

coordination compounds. 

Werner’s coordination theory – effective atomic number –interpretation 

of geometry and magnetic properties by Pauling’s theory – geometry of 

co-ordination compounds with co-ordination number 

4 &6. 

 

Chelates – types of ligands forming chelates – stability of chelates, 

applications of chelates in qualitative and quantitative analysis– 

application of DMG and oxine in gravimetric analysis –estimation of 

hardness of water using EDTA, metal ion indicators. 

 

Role of metal chelates in living systems – haemoglobin and chlorophyll 
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Unit II 

Co-ordination Chemistry - II 

 

Crystal field theory –Crystal field splitting of energy  levels  in  

octahedral and tetrahedral complexes, Crystal field stabilization energy 

(CFSE), spectro chemical series - calculation of CFSE in octahedral and 

tetrahedral complexes - factors influencing the magnitude  of  crystal  

field splitting, crystal field effect on ionic radii, lattice energies, heats of 

ligation with water as a ligand (heat of hydration), interpretation of 

magnetic properties, spectra of [Ti(H2O)6]
3+

 - Jahn – Teller effect. 

Stability of complexes in aqueous solution, stability constants- factors 

affecting the stability of a complexion, thermodynamic and kinetic 

stability (elementary idea). Comparison of VBT and CFT. 
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UNIT III 

Organometallic compounds 

 

Metal Carbonyls 

Mono and polynuclear carbonyls, General methods of preparation of 

carbonyls – general properties of binary carbonyls – bonding in 

carbonyls – structure and bonding in carbonyls of Ni, Fe, Cr, Co, 

Mn, Ru and Os. EAN rule as applied to metalcarbonyls. 

 

Ferrocene-Methods of preparation, physical and chemical properties 

UNIT IV 

Inner transition elements (Lanthanoids and Actinoids) 

 

General characteristics of f-block elements - Comparative account of 

lanthanoids and actinoids - Occurrence, Oxidation states, Magnetic 

properties, Colour and spectra - Lanthanoids and Actinoids, 

Separation  by ion-Exchange and Solvent extraction methods - 

Lanthanoids contraction- Chemistry of thorium and Uranium-

Occurrence, Ores, Extraction, properties and uses - Preparation, 

Properties and uses  of  ceric ammonium sulphate, thorium dioxide 

and uranylacetate. 

UNIT V 

Inorganic polymers 

General properties – classification of inorganic polymers based on 

element in the backbone (Si, S, B and P) - preparation and properties 

of silicones (polydimethylsiloxane and polymethylhydrosiloxane) 

phosphorous based polymer (polyphosphazines and 

polyphophonitrilic chloride), sulphur based polymer (polysulfide and 

polymeric sulphur nitride), boron based polymers (borazine 

polymers) – industrial applications of inorganicpolymers. 

Extended 

Professional 

Component (is a 

part of internal 

component only, 

Not to be 

included in the 

external 

examination 

question paper) 

Questions related to the above topics, from various competitive 

examinations UPSC/ JAM /TNPSC others to be solved 

(To be discussed during the Tutorial hours) 
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Skills acquired 

from this course 

Knowledge, Problem solving, Analytical ability, Professional 

Competency, Professional Communication and Transferable skills. 

Recommended 

Text 

1. Puri B R, Sharma L R, Kalia K C (2011), Principles of 

Inorganic Chemistry, 31thEdition, Milestone Publishers & 

Distributors, Delhi. 
2. Satya Prakash, Tuli G. D., Basu S. K., Madan R. D.(2009), 

Advanced Inorganic Chemistry, 18thEdition, S. Chand & Co., 
New 

Delhi 

3. Lee J D, (1991), Concise Inorganic Chemistry, 4thEdition, 

ELBS William Heinemann, London. 

4. W V Malik, G D Tuli, R D Madan, (2000), Selected Topics in 

Inorganic Chemistry, S. Chand and Company Ltd. 
5. A. K. De, Text book of Inorganic Chemistry, Wiley East Ltd, 

seventh edition,1992. 
Reference Books 1. Madan R D, Sathya Prakash, (2003), Modern Inorganic 

Chemistry, 2nded ., S.Chand and Company, NewDelhi. 

2. Gopalan R, (2009) Inorganic Chemistry for Undergraduates, Ist 

Edition, University Press (India) Private Limited, Hyderabad 

3. Sivasankar B, (2013) Inorganic Chemistry. Ist Edition, Pearson, 

Chennai 

4. Alan G. Sharp (1992), Inorganic Chemistry, 3rdEdition, 

Addition- Wesley, England 

5. Peter Atkins, Tina Overton, Jonathan Rourke and Mark 

Weller, Inorganic Chemistry, Oxford University Press, sixth 

edition,2014. 

Website and 

e-learning source 

1. www.epgpathshala.nic.in 

2. www.nptel.ac.in 

3. http:/swayam.gov.in 

Course Learning Outcomes (for Mapping with POs and PSOs) 

On completion of the course the students should be able to 
CO1: explain isomerism, Werner’s Theory and stability of chelate complexes 

CO2: discuss crystal field theory, magnetic properties and spectral properties of 

complexes. 

CO3: explain preparation and properties of metal carbonyls 

CO4: give a comparative account of the characteristics of lanthanoids and actinoids 

CO5:explain properties and uses of inorganic polymers of silicon, sulphur, boron and 

phosphorous 

 

http://www.epgpathshala.nic.in/
http://www.nptel.ac.in/
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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

CO1 S S S S S S S M S M 

CO2 M S S S M S S M M M 

CO3 S S S M S S S M S M 

CO4 S S S S S S S M M M 

CO5 S M S S S S S M M S 

 

CO-PO Mapping (Course Articulation Matrix) 

 

 

CO /PSO PSO

1 

PSO

2 

PSO

3 

PSO4 PSO5 

CO1 3 3 3 3 3 

CO2 3 3 3 3 3 

CO3 3 3 3 3 3 

CO4 3 3 3 3 3 

CO5 3 3 3 3 3 

Weightage 15 15 15 15 15 

Weighted percentage of 

Course Contribution to Pos 
3.0 3.0 3.0 3.0 3.0 

Level of Correlation between PSO’s and CO’s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


