PROGRAMME: MSc POLYMER CHEMISTRY

Programme Specific Outcomes (PSOs)

	

PSO
	

PSO Statement

Upon completion of the M.Sc. Polymer Chemistry Programme, the graduates will be able to:

	

PSO1
	

Understand the basic and advanced concepts of polymers, their origin, and stereochemistry.

	

PSO2
	

Explain   the   advanced   concepts   of   Polymer   Chemistry   and   different
Spectroscopic Methods of characterization.

	

PSO3
	

Understand  different  polymer  processing,  Characterization  Methods  and
Advances in Polymer Science and Technology .
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COURSE OUTCOMES (COs) Semester I
	Course
	Details

	Year/ Semester
	I/I

	Type
	Core Course (Theory)

	Code
	CH 50 01 03

	Title
	Quantum Chemistry and Group
Theory

	Credits
	4

	Hrs/ week
	3

	Total Hrs
	54






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand symmetry elements of molecules and construction of character tables.

	
CO2
	
Identify Matrix representation of elements and its application to chemical bonding.

	
CO3
	
Understand the foundation of quantum mechanics and different mathematical operator concepts.

	
CO4
	
Establish the application of quantum theory to molecular motions in simple systems.




	Course
	Details

	Year/ Semester
	I/I

	Type
	Core Course (Theory)

	Code
	CH 50 01 04

	Title
	THERMODYNAMICS,      KINETIC      THEORY      AND STATISTICAL THERMODYNAMICS

	Credits
	4

	Hrs/ week
	3

	Total Hrs
	54





	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand classical statistics and physical significance of partition function.

	
CO2
	
Understand important divisions of Quantum statistics their significance and application

	
CO3
	
Explain different equilibrium conditions of three component systems and their graphical representation.

	
CO4
	
Explain heat capacity of solids and understand the variation of heat capacity with temperature using Einstein’s theory and Debye theory.

	
CO5
	

Calculate thermodynamic properties of ideal gases and real gases using the principles and techniques of statistical thermodynamics.

	
CO6
	

Apply principles and laws of equilibrium thermodynamics to multicomponent systems.
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	Course
	Details

	Year/ Semester
	I/II

	Type
	Core Course (Theory)

	Code
	CH50 02 02

	Title
	ORGANIC REACTION MECHANISMS

	Credits
	4

	Hrs/ week
	4

	Total Hrs
	72








	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand organic reactions and its mechanisms

	
CO2
	
Explain reactive intermediates and its rearrangement mechanisms

	
CO3
	
Predict the products and design reaction mechanisms

	
CO4
	
Illustrate radical reactions and concerted reactions
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	Course
	Details

	Year/ Semester
	I/II

	Type
	Core Course (Theory)

	Code
	CH50 02 03

	Title
	Chemical Bonding and Computational Chemistry

	Credits
	3

	Hrs/ week
	4

	Total Hrs
	72








	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand optical activity and determine the hybridization of various molecules using group theory.

	
CO2
	
Apply, analyze and evaluate group theoretical concepts in spectroscopy.

	
CO3
	
Explain molecular orbital theory of hydrogen molecular ion, H2 molecule and
MO treatment of some homonuclear and heteronuclear diatomic molecules.

	
CO4
	
Extent the ideas of quantum mechanics from one electron system to many electron systems and various theories of chemical bonding.

	
CO5
	
Calculate charge distributions, bond orders and free valency.
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	Course
	Details

	Year/ Semester
	I/II

	Type
	Core Course (Theory)

	Code
	CH 50 02 04

	Title
	MOLECULAR SPECTROSCOPY

	Credits
	3

	Hrs/ week
	3

	Total Hrs
	54






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand the foundation and origin of spectroscopic techniques.

	
CO2
	
Understand  theory and  principles of Infrared ,Vibrational and Raman spectroscopy.

	
CO3
	
Explain concepts and applications of NMR and EPR spectroscopy.

	
CO4
	
Understand principles and applications of Mossbauer spectroscopy.
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	Course
	Details

	Year/ Semester
	I/I&II

	Type
	Core Course (Practical)

	Code
	CH 50 02 05

	Title
	INORGANIC CHEMISTRY PRACTICAL-1

	Credits
	3

	Hrs/ week
	3

	Total Hrs
	54+54






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand separation and identification of  common and Rare earth ions

	
CO2
	
Determine ions in  coloured solutions by Colorimetric estimation.

	
CO3
	
Acquire skills to prepare complexes and Schiff’s bases.

	
CO4
	
Examine the Characteristics of complexes by different Spectral methods.
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	Course
	Details

	Year/ Semester
	I/I&II

	Type
	Core Course (Practical)

	Code
	CH50 02 06

	Title
	ORGANIC CHEMISTRY PRACTICAL-1

	Credits
	3

	Hrs/ week
	3

	Total Hrs
	54+54






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Separate and purify organic binary mixtures qualitatively

	
CO2
	
Develop skills in chromatographic techniques

	
CO3
	
Design molecules by chemical drawing

	
CO4
	
Determine physical constants of organic compounds
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	Course
	Details

	Year/ Semester
	I/I&II

	Type
	Core Course (Practical)

	Code
	CH 50 02 07

	Title
	PHYSICAL CHEMISTRY PRACTICAL-1

	Credits
	3

	Hrs/ week
	4

	Total Hrs
	72+72






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Verification of Freundlich and Langmuir adsorption isotherm

	
CO2
	
Construction of phase diagram of simple eutectics

	
CO3
	
Apply distribution law to find distribution coefficient, equilibrium concentration and unknown concentrations.

	
CO4
	
Determination of surface tension, parachor values and composition of two liquids

	
CO5
	
Determination of heat of solution from solubility measurement

	
CO6
	
Illustrate the capabilities of modern open source/ free computational chemistry packages in computing.
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	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH 05 03 02

	Title
	CHEMICAL KINETICS AND SURFACE CHEMISTRY

	Credits
	4

	Hrs/ week
	4

	Total Hrs
	72








	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	

Understand the theories of reaction rates, reactions in solutions, fast reactions, oscillating chemical reactions, acid-base and enzyme catalysis.

	
CO2
	

Understand the concepts of adsorption isotherms, colloids and surface spectroscopic methods.

	
CO3
	

Describe thermodynamics of irreversible process and bioenergetics

	
CO4
	

Describe concepts and applications of photochemistry, electro and thermoanalytical techniques.

	
CO5
	
Discuss preparation methods,classification, properties,spectroscopic characterisation and applications of nanomaterials
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	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH 05 03 03

	Title
	Concepts of Polymer Chemistry

	Credits
	4

	Hrs/ week
	4

	Total Hrs
	72





	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	

Understand basic nomenclature, classification ,basic terms and definitions of polymers.

	
CO2
	

Identify the principles and properties  of different Polymeric Reactions and
Reagents.

	
CO3
	

Classify different Polymerisation Mechanisms and Polymerisation Techniques.

	
CO4
	

Understand stereoismerism, optical activity and conformational analysis of simple polymer systems like ethylene.
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	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH 05 03 04

	Title
	Spectroscopic Methods in Chemistry

	Credits
	4

	Hrs/ week
	3

	Total Hrs
	54





	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand the theoretical aspects of UV-Vis and Infrared spectroscopy

	
CO2
	
Application of principles of spectroscopic techniques to solving problems on spectral interpretation.

	
CO3
	
Understand the advanced techniques of NMR spectroscopy with reference to polarization transfer techniques.

	
CO4
	
Apply the knowledge of NMR principles and theory to solve problems on spectral interpretation.

	
CO5
	
Discuss different mass spectroscopic methods and their instrumentation.

	
C 06
	
Interpret data to solve problems on structural elucidation of unknown compounds.
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	Course
	Details

	Year/ Semester
	II/IV

	Type
	Core Course (Theory)

	Code
	CH 88 04 01

	Title
	Properties and Characterisation Methods of Polymers

	Credits
	4

	Hrs/ week
	5

	Total Hrs
	90





	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	

Understand the Morphology and Order in Crystalline Polymers.

	
CO2
	

Examine the criteria,thermodynamics and conformations of polymer chains in solution.

	
CO3
	

Understand polymer properties and their testing procedures.

	
CO4
	

Discuss spectroscopic, microscopic and thermo-analytical methods of polymer characterisation.

	
CO5
	
Discuss different polymer recycling and waste management methods.
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	Course
	Details

	Year/ Semester
	II/IV

	Type
	Core Course (Theory)

	Code
	CH 88 04 02

	Title
	ADVANCES IN POLYMER SCIENCE AND TECHNOLOGY

	Credits
	4

	Hrs/ week
	5

	Total Hrs
	90





	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	

Understand different types of liquid crystalline polymers

	
CO2
	

Illustrate  synthesis, properties and classification of liquid crystalline polymers and their applications.

	
CO3
	

Describe about theory,physical nature, synthesis, classification and applications of adhesives

	
CO4
	

Distinguish between different types of polymer blends.

	
CO5
	
Understand different characterization methods of nano-composite
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	Course
	Details

	Year/ Semester
	II/IV

	Type
	Core Course (Theory)

	Code
	CH 88 04 03

	Title
	Advanced Organic Chemistry

	Credits
	4

	Hrs/ week
	5

	Total Hrs
	90






	CO No.
	CO Statement
Upon completion of this course, the students will be able to:

	CO1
	Explain the synthesis of organic compound via oxidation and reduction and apply the knowledge to postulate the mechanism of organic reactions

	CO2
	Illustrate the modern synthetic methods for the synthesis of organic compounds

	CO3
	Examine different methods used for the construction of carbocyclic and heterocyclic ring systems

	CO4
	Analyse different protecting groups employed for the protection of functional groups

	CO5
	Design retrosynthetic pathways in the synthesis of organic compounds

	CO6
	Explain the concept of supramolecular chemistry and its applications

	CO7
	Analyse the greenness of organic reactions and design green alternatives to organic synthesis










37


	Course
	Details

	Year/ Semester
	I/III &IIV

	Type
	Core Course (Practical)

	Code
	CH 05 04 05

	Title
	POLYMER PREPARATIVE PRACTICAL-2

	Credits
	3

	Hrs/ week
	3

	Total Hrs
	54+54






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Examine the Characteristics of different polymers by free radical bulk polymerization methods.

	
CO2
	
Understand the procedure for the preparation of crosslinked polymers by suspension polymerization method

	
CO3
	
Analyze the total solid content of latex.

	
CO4
	
Develop skills in rubber latex analysis techniques
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	Course
	Details

	Year/ Semester
	I/III &IIV

	Type
	Core Course (Practical)

	Code
	CH 05 04 06

	Title
	POLYMER CHARACTERIZATION PRACTICAL-2

	Credits
	3

	Hrs/ week
	3

	Total Hrs
	54+54






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Develop skills in chromatographic techniques to distinguish different polymers

	
CO2
	
Understand the spectroscopic procedure for the analysis of polymers

	
CO3
	
Analyze thermo analytical characteristic of polymers
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	Course
	Details

	Year/ Semester
	I/III &IIV

	Type
	Core Course (Practical)

	Code
	CH 05 04 07

	Title
	POLYMER PROCESSING AND TESTING PRACTICAL-2

	Credits
	4

	Hrs/ week
	4

	Total Hrs
	72+72






	
CO No.
	
CO Statement

Upon completion of this course, the students will be able to:

	
CO1
	
Understand and experiment analytical applications of different testing methods of polymers.

	
CO2
	
Establish calculation of young modulus by stress strain curve method.

	
CO3
	
Determination of hardness and tear strength by mechanical testing methods
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	Course
	Details

	Year/ Semester
	II/IV

	Type
	Project

	Code
	CH050404

	Title
	Project

	Credits
	2







	
CO No
	
C O statement
Upon completion of this course the students will be able to:

	
CO1
	
Identify a research topic of relevance and novelty

	
CO2
	
Understand and explain basic theoretical concepts of the study

	
CO3
	Select appropriate methods and techniques for the Analysis

	
CO4
	
State and discuss about major findings of the study and to reach an inference.

	
CO5
	Read works related to the research area





