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Program Outcomes, Course specific Outcomes 

 

Department of Chemistry 

 

Program Outcome: B.Sc. (Chemistry) 

1.  The students are expected to understand the fundamentals, principles, and recent 

developments in the subject area. 

2.  It is expected to inspire and boost interest of the students towards chemistry as the 

main subject. 

3.  To impart practical skills and learn basics behind experiments. 

4.  To prepare background for advanced and applied studies in chemistry. 

5.  To inculcate the scientific temperament in the students and outside 

the scientific community. 

6.  To inculcate the scientific temperament in the students and outside the scientific 

community. 

7.  Use modern techniques, decent equipments and Chemistry softwares. 

 

Program Outcome: M.Sc. Chemistry) 

1.  Students are made aware of safety techniques and handling of chemicals.   

2.  Students are made aware of carrying out different types of reactions and their 

workup methods. 

3.  Students will be able to explore new areas of research in both chemistry and allied 

fields of science and technology. 

4.  Develop skills to critically read the literature and effectively communicate research 

in a peer setting. 

5.  Students will be able to function as a member of an interdisciplinary problem 

solving team. 

6.  Describe the importance of chemical biology research and interdisciplinary work. 

7.  Understand the principle, working and application of Nuclear magnetic resonance 

spectroscopy & Mass Spectrometry. 

8.  Student should understand the various systems of medicines. To understand 

concept of drug and different sources of drugs. Students should able to learn lead 

discovery and pharmacophore identification. To know about bioassays and 

toxicological evaluation of new drugs.  

9.  Understand aspects of entrepreneurship development Innovation and creativity.  

Development of an idea in marketing and finance. Entrepreneurship success and 

failure  

10.  Understand different name reactions. Learn monitoring of reactions. Be able to 

purify and characterize the reaction products. 

11.  Use and applications of protecting and deprotecting reagent. Applications of 

enamine and umpolung in synthesis. Retro analysis of one and more functional 

group. Synthons, Convergent and divergent synthesis. 



12.  Applications of multicomponent and Cyclic ring formation reactions in synthesis. 

Different name reactions involving transition metal viz. Pd, Ni, Ru, Co, Fe, Cu etc.  

Organometal applications and uses of Al, Li, P, B. Sharpless azide cycloaddition, 

Domino and biomimetic synthesis  

 

Program Specific outcome: B.Sc./ (Chemistry) 

1.  Gain the knowledge of Chemistry through theory and practicals. 

2.  To explain nomenclature, stereochemistry, structures, reactivity, 

and mechanism of the chemical reactions. 

3.  Identify chemical formulae and solve numerical problems. 

4.  Use modern chemical tools, Models, Chem-draw, Charts and Equipment's. 

5.  Know structure-activity relationship. 

6.  Understand good laboratory practices and safety. 

7.  Make aware and handle the sophisticated instruments/equipment. 

8.  Develop research-oriented skills. 

9.  Study and understand the different technique used in purification of compounds.  

 

Program Specific outcome: M.Sc. (Chemistry) 

1.  Carry out experiments in the area of organic analysis, estimation, separation, 

derivation process, conduct metric and potentiometric analysis. 

2.  Project helps for creating research attitude among the post graduate students. 

3.  Develop research oriented skills. 

4.  Introduce advanced techniques and ideas required in developing area of Chemistry. 

5.  Understanding of new techniques to understand the subject. 

 

Course Outcomes of F. Y. BSc (Chemistry)  

Semester I 

Class Course title Outcome 

FY 

(Paper-I) 

Physical 

Chemistry I 
 Students will be able to apply thermodynamic 

principles to physical and chemical process 

 Calculations of enthalpy, Bond energy, Bond 

dissociation energy, resonance energy 

 Variation of enthalpy with temperature –Kirchoff’s 

equation 

 Third law of thermodynamic and its applications 

FY 

(Paper-II) 

Organic 

Chemistry II 
 The students are expected to understand the 

fundamentals, principles, and recent developments in 

the subject area. 

 It is expected to inspire and boost interest of the 

students towards chemistry as the main subject. 

 To familiarize with current and recent developments in 

Chemistry. 

 To create foundation for research and development in 

Chemistry. 

 

 

 

 

 



Semester II 

Class Course title Outcome 

FY 

(Paper-I) 

Inorganic 

Chemistry I 
 Various theories and principles applied to revel atomic 

structure 

 Origin of quantum mechanics and its need to 

understand structure of hydrogen atom 

 Schrodinger equation for hydrogen atom 

 Explain rules for filling electrons in various orbitals- 

Aufbau’s principle, Pauli exclusion principle, 

 Hund’s rule of maximum multiplicity 

 Discuss electronic configuration of an atom and 

anomalous electronic configurations 

FY 

(Paper-II) 

Analytical 

Chemistry 
 Calculations of mole, molar concentrations and various 

units of concentrations which will be helpful for 

preparation of solution. 

 Relation between molecular formula and empirical 

formula.  

 Basics of type determination, characteristic tests and 

classifications, reactions of different functional groups.   

 Basics of chromatography and types of 

chromatography 

 Theoretical background for Paper and Thin Layer 

Chromatography 

 

S. Y. B. Sc. (Chemistry)    Semester I 

S.Y.B.Sc.-

(Paper-I) 

CH-211 

Physical & 

Analytical 

Chemistry 

 Introduction to Analytical Chemistry, Chemical 

analysis and its applications, Sampling, Common 

techniques, Instrumental methods and other 

techniques, Choice of method. Basic principles in 

qualitative analysis, Meaning of common ion effect, 

Role of common ion effect and solubility product 

SYBSc 

(Paper-II) 

CH-212 

Organic & 

Inorganic 

Chemistry 

 In Organic Chemistry, Students learnt about the 

Stereochemistry, where they have dealt with chirality, 

optical activity and polarimetry, enantiomers, absolute 

configuration, R/S system nomenclature. In addition, 

they learnt about Baeyer strain theory and 

cyclohexane’s conformations and geometrical 

isomerism.  Also organic reaction and mechanism.  

Substitution and elimination reactions also have been 

studied. 

 Definition of corrosion. ii) Types of corrosion. iii) 

Mechanism of corrosion. iv) Factors affecting 

corrosion. v) Methods of prevention of metal from 

corrosion. vi) Meaning of passivity. vii) Different 

theories of passivity. viii) Galvanising, Tinning 

 

S.Y.B.Sc. (Chemistry)    Semester II 

SYBSc 

(Paper III) 

CH-221 

Physical & 
 Meaning of equivalent weight, molecular weight, 

normality, molality, primary and secondary standards. 



Analytical 

Chemistry 

Different way to express concentrations of the solution, 

Preparation of standard solution, Calibrate various 

apparatus such as burette, pipette, volumetric flask, 

barrel pipette etc. Types instrument 

SYBSc 

(Paper-

IV) 

CH-222 Organic 

& Inorganic 

Chemistry 

 Learnt about oxidation and reduction concept. Catalytic 

hydrogenation were studied, where Birch reduction, 

Resenmund’s reduction were studied. 

SYBSc 

(Paper-V) 

Practical Course 

in Chemistry 

CH – 223 

 Verify theoretical principles experimentally 

 Interpret the experimental data  

 Improve analytical skills 

 Correlate the theory and experiments and understand 

their importance 

 

T.Y.B.Sc. (Chemistry) Semester III 

TYBSc 

(Paper-I) 

CH-331 

Physical 

Chemistry 

 Write an expression for rate constant K for third order 

reaction  

 Solve the numerical problems based on Rate constant  

 Understand the term specific volume, molar volume and 

molar refraction  

 Know the meaning of phase, component and degree of 

freedom  

 Derive the expression for rotational spectra for the 

transition from J to J+1  

TYBSc 

(Paper-II) 

CH-332 

Inorganic 

Chemistry  

 

 Know the meaning of various terms involved in co-

ordination chemistry  

 To understand Werner‟s formulation of complexes and 

identify the types of valences  

 Know the limitations of VBT  

 Know the shapes of d-orbital‟s and degeneracy of d-

orbital‟s  

 Draw the geometrical and optical isomerism of 

complexes 

TYBSc 

(Paper-III) 

CH-333 Organic 

Chemistry 
 Define organic acids and bases.  

 Distinguish between geometrical and optical isomerism.  

 Discuss kinetics, mechanism and stereochemistry of SN1 

and SN2 reactions.  

 Compare between E1 and E2 reactions.  

 Understand the evidences, reactivity and mechanism of 

various elimination and substitution reactions. 

TYBSc 

(Paper-

IV) 

CH-

334Analytical 

Chemistry 

 Know the principles of common ion effect and solubility 

product.  

 Study the methods of thermo-gravimetric analysis.  

 Understand the principles of Spectro-photometric 

analysis and properties of electromagnetic radiations.  

 Study the Voltammetry and Polarography as an analytical 

tool.  

 Measure the absorbance of atoms by AAS.  

TYBSc CH-335  Know the importance of chemical industry.  



(Paper-V) Industrial 

Chemistry 
 Classify various insecticides.  

 Study the nutritive aspects of food constituents.  

 Understand the characteristics of some food starches.  

 Study the manufacture of cement, dyes, Glass, Soap and 

Detergents by modern methods. 

TYBSc 

(Paper-

VI) 

CH-336-

Environmental 

Chemistry 

 Know the role of environmental chemistry and its 

potential  

 Understand the basic concept of  properties of soil & its 

classification on the basis of pH.  

 Know the different plant nutrients, their functions and 

deficiency symptoms.  

 Identify the problematic soil pollution, air, water 

pollution. 

 Have the knowledge of various pesticides, insecticides, 

fungicides and herbicides and their impact 

 

T.Y.B.Sc. (Chemistry) Semester IV 

TYBSc 

(Paper-I) 

CH-331 

Physical 

Chemistry 

 Understand Mechanics of system of particles.  

 Know the Redox reaction.  

  Study the Nuclear Chemistry.  

 Solve the cell reaction and calculate EMF..  

  Calculate interplanar distance.  

 Understand De-Broglie hypothesis and Uncertainty 

principle  

 Derive Schrodinger’s time dependent and independent 

equations 

TYBSc 

(Paper-II) 

CH-332 

Inorganic 

Chemistry  

 

  Study the electronic configuration of lanthanides and 

actinides.  

 Get knowledge of Crystalline solid.  

 Understand different operation in stoichiometric molecule.  

 Study the Bio-inorganic chemistry.  

 Understand the p-type semiconductor and n-type 

semiconductor 

TYBSc 

(Paper-III) 

CH-333 Organic 

Chemistry 
 To study UV, IR and NMR spectroscopy.  

 Discuss different types of rearrangement reactions.  

 Determine structure of compound by spectroscopic 

methods.  

 Understand the difference between carbocation and 

carbanion.  

To study alkaloids, Ephedrine, citral molecule with their 

properties and application.  

TYBSc 

(Paper-

IV) 

CH-

334Analytical 

Chemistry 

 Know the different analytical techniques.  

 To understand different types of separation techniques.  

 To study principle, construction and working of GC and 

HPLC. 

  To give an extended knowledge about chromatographic 

techniques used for separation of amino acids.  

 Discuss the problem based on distribution coefficient and 



extraction techniques.  

TYBSc 

(Paper-V) 

CH-335 

Industrial 

Chemistry 

 Know the various pharmaceutical drugs, their application 

and synthesis.  

 To study the waste management.  

 To understand the function of dyes, paints and pigments.  

 To study the various type of surfactants.  

 To know about molasses and bagasse.  

 To study the different types of polymer. 

TYBSc 

(Paper-

VI) 

CH-336-

EEnvironmental

Chemistry 

 Know the various environmental issuesand their solution.  

 To study the waste management.  

 To understand the function of chemicals and application of 

green chemistry.  

 To study the various type of surfactants.  

 To know natural sources of energy.  

 To study the different types of hazardous and toxic 

chemicals. 

TYBSc 

(Paper-

VII) 

CH-347 

Physical  

chemistry 

practical’s 

 Calculate molar and normal solution of various 

concentrations.  

 Determine specific rotations and percentage of optically 

active substances by polarimetrically.  

 Study the energy of activation and second order reaction.  

 Study the stability of complex ion and stranded free energy 

change and equilibrium constant by potentiometry.  

 Find out the acidity, Basicity and PKa Value on pH meter. 

TYBSc 

(Paper-

VIII) 

CH 

348Inorganic 

chemistry 

practical’s 

 Study the gravimetric and volumetric analysis of ores and 

alloy.  

 Prepare a various inorganic complex and determine its % 

purity.  

 To study binary mixture with removal of borate and 

phosphate.  

 To understand the chromatographic techniques 

TYBSc 

(Paper-

IX) 

CH-349 Organic 

chemistry 

practical’s 

 Perform the Binary mixtures.  

 Preparation of organic compounds, their purifications and 

run TLC.  

 Determination of physical constant: Melting point, Boiling 

point.  

 Different separation techniques.  

 

Course Outcomes of MSc I (Chemistry) Semester I 

Class Course title Outcome 

MSc I 

 
CCTP-1  
CHP-110  

Physical Chemistry-

I  

(Fundamentals 

of Physical 

Chemistry ) 

 To understand the concept of State function, path 

function, exact differential and inexact differential, 

internal energy and enthalpy, temperature dependent 

internal energy and enthalpy, reversible and irreversible 

adiabatic expansion. 

 To understand the Applications of quantum chemistry  

 To understand Valence bond theory, applications to 

simple π-systems.  



 To understand Collision theory of bimolecular gas phase 

reactions, diffusion controlled and activation controlled 

reaction in solution, activated complex theory of 

reaction rate, Eyrings equation. 

MSc I 

 

CCTP-2: CHI-

130, Inorganic 

Chemistry-I, 

(Molecular 

Symmetry and 

Chemistry of 

Main Group 

Elements) 

 Student should visualize/ imagine molecules in 3 

dimensions. 

 To understand the concept of symmetry and able to pass 

various symmetry elements through the molecule.  

 Understand the concept and point group and apply it to 

molecules.  

 To understand product of symmetry operations.  

 To apply the concept of point group for determining 

optical activity and dipole moment  . 

MSc I 

 

CCTP-3:CHO-

150, Organic 

Chemistry-I, 

Basic Organic 

Chemistry 

 To understand some fundamental aspects of organic 

chemistry, to learn the concept aromaticity, to 

understand the various types of aromaticity  

 To study heterocyclic compound containing one and two 

hetero atoms with their structure, synthesis and 

reactions.  

 To know stereochemistry of organic compounds; able to 

do interconversion of Fischer to Newmann, to Sawhorse 

and vice versa, Able to assign R and S to given 

molecules; understand stereoselective and stereospecific 

reactions; acquire knowledge on topicity.  

 To study structure, formation, stability and related name 

reaction of intermediates like Carbocation, Carbanion, 

Free Radical, Carbenes and nitrenes; Recognize 

neighboring group participation  

 To study rearrangement reaction with specific 

mechanism and migratory aptitude of different groups.  

 To study Ylides and their reaction. 

 To understands the basis of redox reaction; acquire 

knowledge about the reagents which causes selective 

oxidation / reduction in various compounds; learn the 

basic mechanism of oxidation / reduction in organic 

compounds. 

MSc I 

 

CBOP-1: CHG 

– 190, General 

Chemistry-I, 

Introduction to 

Solid State of 

Matter 

 Bonding in solids – band theory  

 Electronic conductivity  

 Semiconductors, photoconductivity  

 Non-stoichiometry, defects and types of defects in solids  

 Ionic conductivity and their applications  

 Superconductivity and theory of superconductivity 

 Method of synthesis of solids 

MSc I 

 
CCPP-1 CHP-107  

Basic Practical 

Chemistry-I  

 

 Kinetic decomposition of diacetone alcohol by 

dilatometry.  

 Determination of an order of a reaction.  

 Brönsted primary salt effect. 

 Kinetics of oxidation of ethanol by K2Cr2O7 



 Determination of surface excess of amyl alcohol or TX-

100 surfactant by Capillary rise method.  

 Determination of molecular weight by steam distillation.  

 Glycerol radius by viscosity.  

 Partial Molar Volume (Polynometry) Determination of 

the densities of a series of solutions and to calculate the 

molar volumes of the components. 

 

Semester II 

Class Course title Outcome 

MSc I 

 
CCTP-4  
CHP-210  

Physical Chemistry - 

II  

(Molecular 

Spectroscopy 

and Nuclear 

Chemistry)  

 Enlist the Types of molecule on the basis of moment of 

inertia and rotational spectra of di- and poly-atomic 

molecules.  

 Explain the Quantum and classical theory of Raman 

effect, pure rotational Raman spectra, vibrational Raman 

spectra.  

 Discuss the Electronic spectra of diatomic molecules.  

 Explain the Principle, Instrumentation and Applications 

of Mossbauer Spectroscopy. 

 Illustrate the Types of radioactive decay, general 

characteristics of radioactive decay, decay kinetics, 

general expression for the activity of a daughter nuclide.  

 Justify Chemistry: Interaction of radiation with matter, 

interaction of γ radiation with matter, units for 

measuring radiation absorption, Radiation dosimetry. 

MSc I 

 
CCTP-5  
CHI-230  

Inorganic Chemistry 

-II  

(Coordination 

and 

Bioinorganic 

Chemistry)  

 Student should able to find out the no of microstates and 

meaningful term symbols, construction of microstate 

table for various configuration  

 Hund’s rules for arranging the terms according to 

energy.  

 Student should understand interelectronic repulsion.  

 Student should know the concept of weak and strong 

ligand field.  

 Student able to find out splitting of the free ion terms in 

weak ligand field and strong ligand field.  

 To draw correlations diagram for various configurations 

in Td an Oh ligand field.  

 Student should know basic instrumentation and selection 

rules and relaxation in rules.  

 Student should know basic d-d transition, d-p mixing, 

charge transfer spectra.  

 Interpretation of electronic spectra for spin allowed oh 

and td complexes using Orgel diagram.  

MSc I 

 
CCTP-6  
CHO-250  

Organic Chemistry-

II  

(Photochemistry

 Students should able to understand free radicals’ 

formation, stability and reactivity and should also be 

able to use the basic understanding in writing probable 

reaction mechanisms.  

 Students should able to write MO diagram for various 






