PROGRAMME: MSc ANALYTICAL CHEMISTRY

Programme Specific Outcomes (PSOs)

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

	PSO1
	Understand and analyze the theory and principles of various advanced analytical methods.

	PSO2
	Discriminate  advanced  instrumentation  techniques  to  make  qualitative  and quantitative assays of different chemical species.

	PSO3
	Apply  the  knowledge  obtained  to  address  analytical  problems  and  other emerging areas of science.
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CORE COURSES

COURSE OUTCOMES (COs)

	Course
	Details

	Year/ Semester
	I/I

	Type
	Core Course (Theory)

	Code
	CH 50 01 01

	Title
	ORGANOMETALLICS AND NUCLEAR 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
	Apply and  analyze  the  methods  of  synthesis  and  the  mechanism of  selected catalytic organic reactions from the structure-bonding aspects and reactivity of simple organometallic compounds.

	CO2
	Categorize different reactions of Organometallic Compounds.

	CO3
	Analyze the chemical and physical properties of metal ions responsible for their biochemical action as well as the techniques frequently used in bioinorganic chemistry.

	CO4
	Demonstrate knowledge of advanced content in the areas of Metals in medicine- therapeutic applications.

	CO5
	Evaluate the role of nuclear chemistry to find the most suitable measures to ensure sustainable use of the world's nuclear resources.

	CO6
	Summarize the Analytical applications of radioisotopes in radiometric titrations, Radioanalysis, Neutron Activation Analysis, Prompt Gama Neutron Activation Analysis and Neutron Absorptiometry.





	Course
	Details

	Year/ Semester
	I/I

	Type
	Core Course (Theory)

	Code
	CH 50 01 02

	Title
	STRUCTURAL AND MOLECULAR ORGANIC 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
	Discuss the fundamental concepts of electron displacement effects, aromaticity

	CO2
	Describe mechanism of aromatic substitution reactions.

	CO3
	Describe Hammond postulate, kinetic isotope effects and Linear free energy relationships.

	CO4
	Illustrate mechanisms of ester hydrolysis and catalysis by acids, bases and nucleophiles.

	CO5
	Describe mechanism of photoreactions and photochemistry of vision.

	CO6
	Analyze stereoisomerism, chirality, optical activity and geometrical isomerism in organic compounds

	CO7
	Analyze conformations of organic compounds and its effects in their stability and reactivity
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	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
	4

	Total Hrs
	72








	
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 in molecules.

	
CO3
	
Understand foundation of quantum mechanics and different mathematical operator concept.

	
CO4
	
Establish the application of quantum theory to molecular motions in simple systems.
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	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
	CH 50 02 01

	Title
	COORDINATION 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
	Classify the complexes based on coordination numbers and possible geometries, and bonding.

	CO2
	Demonstrate knowledge of advanced content in the areas of coordination compounds, its key features such as structure, bonding, stereochemistry, mechanism of reactions,

	CO3
	Categorize the structural aspects and bonding of coordination compounds.

	CO4
	Illustrate the influence of the strength of metal ligand bonds to the spectral and magnetic properties of metal complexes.

	CO5
	Analyze the kinetics and mechanism of reactions in metal complexes.

	CO6
	Evaluate the stereo chemical aspects of coordination compounds.

	CO7
	Interpret the electronic spectra of complexes.

	CO8
	Integrate knowledge with different types of coordination compounds of lanthanoids and actinoids
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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
	CH 50 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.

	
CO6
	
Identify various computational tools for solving complex chemical problems.
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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
	
Discriminate 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







	
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 knowledge 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






	
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
	3

	Total Hrs
	54






	
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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Semester III

	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH 50 03 01

	Title
	STRUCTURAL INORGANIC 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
	Interpret the structure types of various crystalline solids and examine the chemical reaction involved.

	CO2
	Discuss the theories related to electronic structure of solids and demonstrate the structure-property correlations

	CO3
	Categorize various types of chain and ring structural variants in inorganic systems and evaluate their bonding.

	CO4
	Interpret various types of inorganic cages and clusters and demonstrate its application in medical field

	CO5
	Identify various types of organometallic polymers and analyze the reactivity

	CO5
	Distinguish different types of synthetic methods involved in solids state compounds and illustrate magnetic nano-particle and its applications
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	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH50 0302

	Title
	Organic Synthesis

	Credits
	4

	Hrs/ week
	4

	Total Hrs
	72






	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
	Understanding the applications of various reagents in organic synthesis

	CO4
	Examine different methods used for the construction of carbocyclic and heterocyclic ring systems

	CO5
	Analyze different protecting groups employed for the protection of functional groups

	CO6
	Design retrosynthetic pathways in the synthesis of organic compounds
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	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH 02 03 03

	Title
	SELECTED TOPICS IN PHYSICAL 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, mechanism and kinetics of reactions and solve numerical problems.

	CO2
	Discuss Fast reactions and principle of Femtosecond spectroscopy

	CO3
	Illustrate theory and mechanism of catalytic action

	CO4
	Describe the theories of electrolytes and electrode kinetics

	CO5
	Understand the theories of surface chemistry and colloids

	CO6
	Discuss the concepts and applications of physical photochemistry

	CO7
	Understand the thermodynamics of non-equilibrium irreversible process

	CO8
	Understand the thermodynamics of biological processes

	CO8
	Acquire skill in solving numerical problems in physical chemistry
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	Course
	Details

	Year/ Semester
	II/III

	Type
	Core Course (Theory)

	Code
	CH 50 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 solve 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.

	CO6
	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 82 04 01

	Title
	ANALYTICAL PROCEDURES

	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 statistical tools for data analysis and for avoiding errors.

	CO2
	Apply spread sheets for plotting calibration curves, quality assurance and control charts

	CO3
	Illustrate the procedure of sampling, different sampling techniques and their significances.

	CO4
	Prepare a laboratory sample.

	CO5
	Describe in detail the theory behind different conventional analytical procedures such as gravimetry and titrimetric analysis.

	CO6
	Explain various analytical procedures involved in environmental monitoring and identify adulterated food by simple analytical techniques.

	CO7
	Understand basic principles and significance of forensic science and illustrate research methodology of chemistry
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	Course
	Details

	Year/ Semester
	II/IV

	Type
	Core Course (Theory)

	Code
	CH 82 04 02

	Title
	INSTRUMENTAL METHODS OF ANALYSIS

	Credits
	4

	Hrs/ week
	5

	Total Hrs
	90






	
CO No.
	
CO Statement

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

	
CO1
	
Illustrate basic components and  instrumental features of Atomic Absorption & Emission Spectroscopy

	
CO2
	
Indicate and Understand methods of molecular spectral measurements viz. Uv- Vis, IR and Raman, Fluorescence and NMR spectrometry.

	
CO3
	
Differentiate quantification methods based on advanced optical methods.

	
CO4
	
Apply the instrumentation of Mass spectrometry and surface studies techniques to identify unknown compounds.
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	Course
	Details

	Year/ Semester
	II / IV

	Type
	Core Course (Theory)

	Code
	CH 82 04 03

	Title
	MODERN ANALYTICAL TECHNIQUES

	Credits
	4

	Hrs/ week
	5






	CO No.
	CO Statement

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

	CO1
	Understand the theory, principle and applications of electroanalytical techniques like potentiometry, Polarography and voltammetry techniques amperometry and Electrogravimetry.

	CO2
	Discuss the theory and applications of Thermal and Radiochemical Methods.

	CO3
	Compare the theory and applications of different chromatography techniques.

	CO4
	Apply  different  chromatography  techniques  as  an  analytical  tool  for  the  effective separation of various analyte species.

	CO5
	Understand the basic principles of green chemistry and Green alternatives of organic synthesis.

	CO6
	Categorize the different synthesis methods of nanomaterials and its characterization techniques.

	CO7
	Evaluate the role of Supramolecular Chemistry in perfumery, medicine and target drug delivery.
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	Course
	Details

	Year/ Semester
	I/III &IIV

	Type
	Core Course (Practical)

	Code
	CH 02 04 05

	Title
	INORGANIC CHEMISTRY 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
	
Estimate simple binary mixtures of metallic ions in solution by volumetric and gravimetric methods.

	
CO2
	
Understand the procedure for the analysis of alloys brass and bronze.

	
CO3
	
Analyze ores from hematite, dolomite, monozite and ilmenite.
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	Course
	Details

	Year/ Semester
	II/III&IV

	Type
	Core Course (Practical)

	Code
	CH 02 04 06

	Title
	Organic Chemistry 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
	
Analyze milk, butter, oils, fats, starch, glucose, vitamins and medicinal preparations

	
CO2
	
Estimate the number of carbonyl, methoxyl, amino, phenolic, nitro, carboxyl, ester, ether and acetyl groups in organic compounds

	
CO3
	
Design of multistep synthesis and prediction of FTIR, UV-Visible, 1H and 13C NMR
spectra of the substrates and products.

	
CO4
	
Predict the structure of unknown simple organic compound based on the given
FTIR, UV-Visible, 1H and 13C NMR spectra.

	
CO5
	
Experiment the concept of microwave assisted organic synthesis.

	
CO6
	
Prepare organic molecules through multistep synthesis using green approaches
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	Course
	Details

	Year/ Semester
	II / III & IV

	Type
	Core Course (Practicals)

	Code
	CH 02 04 07

	Title
	INSTRUMENTAL METHODS OF ANALYSIS PRACTICAL

	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
	
Understand and experiment analytical applications of different instrumental methods.

	
CO2
	
Establish calculation of refractive indices and purity of compounds by refractometry.

	
CO3
	
Determination of rate constants by kinetic studies.

	
CO4
	
Experiment potentiometric and conductometric titrations to quantify ions in solution.
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	Course
	Details

	Year/ Semester
	II/IV

	Type
	Project

	Code
	CH020404

	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





