Programme Specific Outcome (PSO)
M. Sc. (Chemistry)
This post graduate programme of Chemistry is designed for students covering different fields i.e., Inorganic, Organic, Physical, Analytical, Polymer and Medicinal branches.
PSO1: Chemical bonding theories i.e. Valence Bond Theory, Crystal Field Theory, and Molecular Orbital Theory, mechanism of nucleophilic substitution SN1 &SN2 for octahedral and square planar geometries .spectroscopic techniques like IR, Raman, NMR, ESR, Mass, Mossbauer spectroscopy and their applications. Correlation between vibrational spectroscopy and group theory. Bioinorganic chemistry structure and functioning of metalloenzymes and metalloproteins. 
Students will learn structure and bonding of metal carbonyls,metal nitrosyls and chemistry of Boranes,their nomenclature. Structure and bonding of dioxygen complexes 
PSO2: Aromaticity,antiaromaticity, homoaromaticity, stereochemistry, conformational analysis in mechanisms involved, nucleophilic and electrophilic substitution and elimination type of reactions, basic principles, instrumentation and applications of spectroscopic techniques i.e., IR, Raman, NMR, ESR, UV-VIS and Mass for characterization, Photochemical reactions, Pericyclic Reactions, Elimination reactions, chemistry involved in functioning of enzymes
PSO3. Basic principle and applications of Quantum Mechanics. Schrödinger Wave Equation, Approximation methods, angular moments, laws of thermodynamics, classical dynamics and applications. Adsorption phenomenon, capillary action, equations like Laplace and Kelvin and electrokinetic phenomenon. Electrochemistry, Debye-Huckle-Onsager treatment and Lipmann electro capillary phenomenon, solid state chemistry  application, crystal defects, homo& heterogeneous catalysis, metallic bonds, conductors, semiconductors, NMR&ESR spectra  Theory of photochemistry and phenomena like phosphorescence, fluorescence and their applications
PSO4: Microwave, infrared, Raman and electronic spectroscopy. Basics of pure mathematics algebra, differential & integral calculus, probability, permutation, topics of biology i.e., structure and functions of cell, chemistry of lipids, fats, amino acids. Analytical Chemistry, statistical analysis, types and minimization of errors, accuracy and precision. Separative techniques like chromatography, Photoelectron spectroscopy, X-Ray, Electron &Neutron Diffraction. Biopolymers, thermodynamics and transport of biopolymeric ions.
PSO5: Computers and computing, programming, MS Word, MS Excel ,application of internet for chemistry with search engines, files like PDF, JPG, RTF & Bitmap, Chemical structure and biological activity. Basics, characterization, structures, properties and processing of all types of Polymers, Atmosphere, atmospheric chemistry, photochemistry, air &water pollution, acid rain, ozone depletion, environmental toxicology, soil and environmental disasters in Environmental chemistry.
M. Sc. First Semester
Course Outcome
First Paper (MCH 101) Inorganic Chemistry
Students will be able to learn following topics:-
CO1: Stereochemistry, bonding, VSEPR theory, MO treatment
CO2: Reaction mechanism of Substitution inertness and lability 
CO3: Electronic spectra of transition metal complexes
CO4: Metal carbonyls, Dioxygen Complexes 
CO5: Wilkinson's Catalyst, borane chemistry including topology, nomenclature, reactivity and bonding.
Second Paper (MCH102) Organic Chemistry
Students will be able to learn following topics:-
CO1: Structure and bonding in organic molecules
CO2: Aromaticity, antiaromaticity, homoaomaticity including weaker bonds.
CO3: Stereochemistry, symmetry, chirality, optical acivity and conformational analysis,
CO4: Reaction mechanism, Hammett equation, SN1, SN2 and SET mechanism,
CO5: UV-VIS, ORD &CD Spectroscopy.
Third Paper (MCH 103) Physical Chemistry 
Students will be able to learn following topics:-
CO1: Schrodinger Wave equation, variation and perturbation theory,
CO2: Classical thermodynamics,
CO3: Phase rule, chemical dynamics, Arrhenius Equation,
CO4: Theory of reaction rate and application of rate law on dynamic chain reaction and CO5 Reaction catalysts.
Fourth Paper (MCH104) Spectroscopy
Students will be able to learn following topics:-
CO1: Electromagnetic spectrum
CO2: Microwave spectroscopy
CO3: Infrared Spectroscopy
CO4: Raman and Electronic spectroscopy.
CO5: CARS (Coherent and Stokes Raman Spectroscopy) and application of these spectral techniques in structure determination of molecule.
Fifth Paper (MCH 105 a) Mathematics for Chemist
Students will be able to learn following topics:-
CO1: Basic concept of mathematical technique involved in Chemistry like Mathematics Algebra
CO2: Differential calculus, integral calculus,
CO3: Elementary differential equation
CO4: Permutation
CO5: Probability.
Fifth Paper (MCH 105 b) Biology for Chemist
Students will be able to learn following topics:-
CO1: Cell structure
CO2: Cell organs, and their function 
CO3: Carbohydrates,
CO4: Lipids and fats, amino acids
CO5: Nucleic acids. 

M. Sc. Second Semester
Course Outcome
First Paper (MCH 201) Inorganic Chemistry
Students will be able to learn following topics:-
CO1: Metal ligand equilibrium, reaction mechanism, base hydrolysis, conjugate base mechanism in octahedral and mechanism of square planar complexes.
CO2: Metal-ligand bonding
CO3: Calculations of Dq, B and beta parameters
CO4: Preparation, properties, structure and applications of metal nitrosyls.
CO5: Symmetry elements, symmetry operations and the principle involved in group theory.
Second Paper (MCH 202) Organic Chemistry
Students will be able to learn following topics:-
CO1: Mechanism- aromatic/aliphatic electrophilic substitution
CO2: Free radical, allylic halogenation reaction,
CO3: Addition to carbon-carbon and carbon-hetero atom multiple bond and aromatic nucleophilic substitution, SE1, SE2, SN1 SN2 & SRN1 reactions.
CO4: ESR Spectroscopy
CO5: IR and Raman spectra and their application in characterization of organic compounds.
Third Paper (MCH 203) Physical Chemistry
Students will be able to learn following topics:-
CO1: Chemical dynamics
CO2: Adsorption and electrokinetic phenomenon,
CO3: Micellisation, DHO equation.
CO4: Lipmann electro-capillary phenomenon including different models.
CO5: Macromolecules and colloid including their types, emulsification, irreversible electrode phenomenon including decomposition voltage overlaps.
Fourth Paper (MCH 204) Spectroscopy
Students will be able to learn following topics:-
CO1: Photoelectron spectroscopy, photoacoustic spectroscopy,
CO2: X ray Differaction, Neutron Diffraction.
CO3: Biological cell, constituents,
CO4: Bioenergetics 
CO5: Thermodynamics of biopolymer solution and transport of ion through the cell membrane.
Fifth Paper (MCH 205) Computer for Chemist
Students will be able to learn following topics:-
CO1: Basic knowledge of computer and computing
CO2:.BASIC and FORTRAN based programming with especial reference to programming in chemistry.
CO3: Rrunning of standard programme in MS Word and MS Excel
CO4: Search engines and various types of files like PDF, RTF, JPG 
CO5: OMR & Webcam.

M. Sc. Third Semester
Course Outcome
First Paper (MCH 301) Inorganic Chemistry
Students will be able to learn following topics:-
CO1: Group theory, Character tables, orthogonality theorem, applications for C2v and C3v point groups
CO2: Correlation of vibrational spectroscopy with group theory. They will also understand molecular energy levels and M.O. Diagrames, bonding of multidentate ligands , characterization by IR &Raman spectroscopy.
CO3: Shift reagents in NMR spectroscopy
CO4: Structure and functioning of metalloenzymes e.g. carboxypeptidase, carbonic anhydrase ,
CO5: Structure and functioning of biomolecules like Haemoglobin.
Second Paper (MCH 302) Organic Chemistry
Students will be able to learn following topics:-
CO1: basic theory of NMR spectroscopy, applications to characterize organic compounds.
CO2: Photochemical reactions.
CO3: Mechanism of pericyclic reaction, 
CO4: Woodword Haffmann, FMO &PMO approach
CO5: Sigmatropic rearrangements.
Third Paper (MCH 303) Physical Chemistry
Students will be able to learn following topics:-
CO1: Atomic concepts, Russell-Saunders terms and coupling. Molecular Orbitals, Huckel theory of conjugated systems like ethylene, butadiene 
CO2: Homo and heterogeneous catalysis.
CO3: Crystal defects. Schottky and Frankel defects
CO4: Solid state reactions. Metallic bond 
CO5: Conductors, semiconductors, insulators and superconductors
Fourth Paper(MCH 304)Analytical &Spectroscopy
Students will be able to learn following topics:-
CO1: Accuracy, precision, significant figures.
CO2: Errors determinate and indeterminate, minimization.
CO3: Separation techniques- gas chromatography, HPLC
CO4: Atomic Absorption, Voltametry, Polarography
CO5: Acid-Base, Argentometry and Complexometric titrations.
Fifth Paper(MCH 305)Medicinal Chemistry
Students will be able to learn following topics:-
CO1: Drug designing
CO2: Drug activity
CO3: Functioning of Antibiotic, Antifungal drugs
CO4: Nonsteroidal, Anti inflammatory drugs
CO5: Pharmacodynamics
M.Sc. Fourth Semester
Course Outcome
First Paper(MCH 401)Inorganic Chemistry
Students will be able to learn following topics:-
CO1: ESR Spectroscopy
CO2: Mossbauer, IR, Raman spectroscopy,
CO3: Point groups and vibrational spectroscopy.
CO4: Bio-inorganic chemistry, chlorophyll, photo systems one and two,
CO5: Metalloproteins cytochromes, iron sulphur protein, Nitrogen fixation.
Second Paper(MCH 402)Organic Chemistry
Students will be able to learn following topics:-
CO1: 13C NMR Spectroscopy
CO2: Mass spectroscopy.
CO3: Reaction mechanism of elimination, E1, E2 & E1CB type,
CO4: Substitution reactions.
CO5: Enzymes, structure and functioning.
Third Paper(MCH 403)Physical Chemistry
Students will be able to learn following topics:-
CO1: NMR, ESR spectroscopy.
CO2: Laws of photochemistry, fluorescence,
CO3: Steric and conformational properties of molecules,
CO4: Winstein-Holmer and Curtin-Hammett Equations
CO5: Electronic effects involved in SN1 and SN2 type of reactions, and curve crossing model.
Fourth Paper(MCH404)Polymer Chemistry
Students will be able to learn following topics:-
CO1: Basic theory, classification of polymers
CO2: Characterization, important properties of polymers.
CO3: Commercial importance of polymers
CO4: Processing to understand different types of casting like die-rotational, film
CO5: Methods for designing variety of polymers.
Fifth Paper(MCH 405) Environmental Chemistry
Students will be able to learn following topics:-
CO1: Constitution of atmosphere, troposphere
CO2: Photochemical decompositions, formation of ozone
CO3: Photochemical smog, formation and depletion of ozone layer.
CO4: Water, air and soil pollution, acid rain and green house effect,
CO5: Toxicology, impact of heavy, toxic metals and also safety guards to control environmental disasters like Bhopal Gas Tragedy.
5

