
Program and Course Outcome 

 Department of Chemistry POS, COS 

Program offered  
Sr.No. Program Program objectives Program specific objectives 
1 B Sc. 

Chemistry 
PO1. CRITICALTHINKING 
The curriculum is designed in such way 
that students should acquire the ability to 
observe the concepts accurately and think 
impartially, scientifically, independently 
and draw rational conclusions. 
PO2. EFFECTIVE COMMUNICATION 
The medium of instruction for this course 
is in English. English is an international 
language therefore students should become 
habitual to communicate in English while 
studying chemistry.  
PO3 SOCIAL INTERACTIONS 
In this course students are made aware of 
environment related issues. They are made 
aware of optimal use of fertilizers, water, 
fuels and drugs. 
P04 EFFECTIVE CITIZENSHIP  
In this program students are made aware of 
the pollution problems such as waste water 
management, water treatment etc. Also 
they made aware of significance of energy, 
water, food, fuels, general hygiene and 
cleanliness etc. 
PO5 ETHICS  
In this program students made alert 
regarding misuse of food adulteration, 
chemical technology, poisons, fungicides, 
pesticides and chemical and nuclear 
weapons  
PO6 ENVIRNMENT AND 
SUSTAINABILITY  
Being Chemistry students they become 
well conversant with various pollutants 
their sources and their impact on bio-
system. So they become well-informed 
with protection and conservation of 
environment. 
PO7 SELF DIRECTED AND LIFE LONG 
LEARNING 
Program curriculum inculcates the 
curiosity and problem solving approach 
which makes them self directed and 
learning becomes a continuous process 

PSO1  
To provide the basic principles of all 
branches of chemistry, knowledge 
of chemical principles and make 
them independent for the effective 
application of it. 
POS 2 
To provide knowledge of laboratory 
skills so that students can prepare 
for the experimental setup, actual 
working of equipments, obtain 
experimental data and interpretation 
of it and interpret using theoretical 
principles. 
PSO3 
To make the students self sufficient 
in understanding and handling the 
various issues that may arise while 
studying chemistry. 
 



throughout the life. 
 
 

 

Courses offered – under graduate Chemistry 

Sr.No Class Course Course Outcomes 
 

1 
 

F.Y.B.Sc. 
Chemistry 
(Annual 
Pattern) 

     Paper I 
Physical & 
Inorganic 
Chemistry 

This course includes basic laws regarding states of matter, structure 
of atom, surface chemistry, Catalysis and thermodynamics. Students 
are also made aware of mole concept, derivations and periodic 
properties of the elements, depictions and problem solving, 
including the preliminary theories of bonding, oxidation and 
reduction. 

Paper II 
Organic & 
Inorganic 
Chemistry 

Students are enable to understand   fundamental concepts of organic 
and inorganic chemistry which govern  the structure, bonding, 
properties, structural effects, acid-base theories, preparation 
methods, reactivity and stereochemistry of organic molecules. It also 
includes chemistry of S block element periodic trend and 
application.  

 
Paper III 
Practical 
chemistry 

Chemistry practical course is intended to achieve the basic skills 
required for understanding the concepts, authenticating the basic 
laws and principles of chemistry & helps in the development of 
practical skills of the students. The practical syllabus includes 
preparation, qualitative and qualitative analysis.    

 
2 

 
S.Y.B.Sc. 
Chemistry 
(semester 
Pattern) 

 
Physical & 
Analytical 
Chemistry 

CH211 

Students learn kinetics of chemical reactions, photochemical laws, 
distribution law and extraction process. 
Students are introduced to analytical chemistry in which they made 
aware of inorganic qualitative analysis and analysis of organic 
compounds (Qualitative & Quantitative). Along with it they also 
study error in quantitative analysis & ways to minimize them. 

   
Organic & 
Inorganic 
Chemistry 

CH212 

Students are learning stereochemistry of different stereo isomers & 
organic reaction mechanism in which they study different types of 
reagents, reactions and their mechanisms. 
Students are introduced to metallurgy to understand chemical 
reactions and processes occurred in metallurgy. The corrosion & 
passivity is also included in the syllabus. 

  
Semester II 

 
Physical & 
Analytical 
Chemistry 

CH221 

Students learn concepts of Helmholtz free energy & Gibbs free 
energy as well as free energy of chemical reactions & physical 
transformation. Students also study different modes of 
concentration, distillation of solutions of liquid in liquid, partially 
immiscible liquids & distillation of immiscible liquids. 
Students introduced to volumetric analysis wherein they study non-
instrumental volumetric analysis which comprises with the study of 
various titrations, indicators used in it & some theoretical aspects 
related with titrations.  

   
Organic & 
Inorganic 
Chemistry 

Students are introduced to various biomolecules, their role & 
structural aspects. Students also study different oxidizing and 
reducing reagents, their selectivity to different substrates, 
heterocycles, their preparation & reactions. 



CH222 Students are introduced to organometallic chemistry & use of 
organometallic compounds in synthesis of organic as well as 
inorganic compounds. They also study chemical toxicology to know 
adverse effects of chemicals. 

  
S. Y. B.Sc. 
Chemistry 
(Annual 
Pattern) 

 
Practical 
course 

Students determine the rate constant of chemical reactions, heat of 
solution, heat of neutralization, critical solution temperature of 
partially miscible system & distribution coefficient. 
Students trained for quantitative analysis of different samples such 
as Na2CO3 in washing soda, Aspirin in APC tablet, Aluminium in 
Alum, strength of H2O2, Copper in Brass &iodometric methods. 
Students are trained for organic & inorganic qualitative analysis. 
They are also trained for preparation of organic compounds & 
chromatographic techniques like TLC.  
 

3  
T. Y. B.Sc. 
Chemistry 

Semester III 

 
CH-331 
Physical 

Chemistry 

In physical chemistry course they learn methods to determine order 
of reaction, Arrhenius equation and graphical evaluation of energy 
of activation. Students are introducing principle and applications of 
rotational, vibrational, Raman and electronic spectroscopy. Students 
will get familiar with electrolytic conductance phase rule, phase 
diagram of one and two component systems. 

   
CH-332 

Inorganic 
Chemistry 

The Students are introduce to the principles of various theories of 
bonding like Sidgwick model, Werner’s theory VBT, CFT, MOT. 
They are also made aware of the principles of isomerism, 
nomenclature and structures of inorganic complexes. 

   
CH 333 
Organic 

chemistry 
 

It is the basic course in organic chemistry. Students learn 
fundamental   concepts like acidity, basicity of organic molecules, 
electrophile, nucleophile and leaving groups. Students aware with 
stereochemistry of disubstituted cyclohexane. Students are able to 
understand mechanism of organic reaction. Arrow drawing concept 
which is important part of reaction mechanism is explained 
thoroughly in this course. Students are able to identify different 
types of organic reactions and also they can understand reactivity 
profile of organic molecules. 

  CH 334 
Analytical 
Chemistry 

Students learn quantitative and qualitative chemical analysis using 
the techniques like gravimetry, polarography, AAS, FES and 
spectrophotometer at the levels of macro, micro and trace analysis of 
metals and non-metals from industrial and natural samples. 

  CH-335 
Industrial 
Chemistry 

 

Students learn use of agrochemicals like pesticide, insecticides, 
fungicides, fertilizers and their environmental impact. It include the 
study of food industry makes them aware of food adulteration, 
storage and processing of food. This course provides opportunity to 
students in agrochemicals, food chemicals on industrial level. 
Students learn manufacturing the basic chemicals such as Ammonia, 
Sulphuric acid and Nitric acid. The syllabus include  study of 
petrochemicals and eco- friendly fuels, where in students study 
processing of petrochemical fuels, properties of fuels and 
applications of fuels, non conventional energy. Syllabus also 
includes study of cement and glass industry. Properties, manufacture 
and applications of different types of cement and glass. 

  CH-336 (D) The students are introduced to soil, air and water pollution. The 



Environmental 
and green 
chemisry 

pollutants and their effect, sources and method to minimize or 
prevent the pollution. It also include principle of green Chemistry, 
new environmental methodology for synthesis, replace toxic 
concentrated chemical by less hazards alternative chemicals.   

 T. Y. B.Sc. 
Chemistry 

Semester IV 

CH-341 
Physical 

Chemistry 

The aim of the course is to give fundamental understanding and 
applications of electrochemical Cells, Nuclear Chemistry, Crystal 
structure and Quantum Chemistry. The course also includes 
thermodynamics and EMF, Chemical cell with and without 
transference, application of EMF measurement such as pH 
determination, determination of solubility and solubility product. 
Basic elements of quantum chemistry and crystallography are also 
introduced. 

  CH- 342 
Inorganic 
Chemistry 

Students learn chemistry of f block elements (lanthanides and 
actinides), principles and applications of catalysis, organometallic 
chemistry and the principles and applications of metals, 
semiconductors and superconductors. It also includes the ionic solid 
and bioinorganic chemistry. 

  CH -343 
Organic 

chemistry 
 

The students introduced with carbanions and their reactions. New 
retro synthetic analysis concepts are explained to students. 
Rearrangement reactions are introduced with mechanism. 
Spectroscopic techniques like PMR, U.V. and I.R. are introduced. 
Students learned to differentiate organic compounds with the help of 
these spectroscopic techniques.  

  CH 344 
Analytical 
Chemistry 

 The students learn the techniques of separation, identification of 
purification using chromatographic techniques like TLC, GC, 
HPLC, electrophoresis etc. It also includenephelometry and 
turbidimetry analysis and solvent extraction. This knowledge 
enables them to be good analysis of Quality control chemist in 
various fields. 

  CH-345 
Industrial 
Chemistry 

 

The students learn properties, ways to manufacture or process and 
application of different types of polymer, paints, pigments, dyes, 
soaps, detergents and cosmetics. It also includes theoretical aspects 
of manufacturing of sugar and fermentation industry. The syllabus 
further includes study of Pharmaceutical industry where students are 
introduced to general aspects of drug action, manufacturing of some 
drugs and its usage. In the last three topics we discuss problems 
caused by industry such as pollution and generation of waste and 
what are the ways which can prevent or minimize them. 

  CH-336 (D) 
Environmental 

and green 
chemisry 

The students learn water treatment, effluent management, soil   and 
solid waste management. It also include instrumental method in 
environmental analysis minimize the environmental pollution. 
Students are making aware of green house effect, Global warming, 
energy and renewable energy sources.    

 T. Y. B.Sc. 
Practical 

Chemistry 
(Annual) 

CH- 347 
Physical 

Chemistry 
Practical 

Students are trained in the techniques such as pH metry, 
Conductometry, Potentiometry, Colorimetry, Spectrophotometry,  
Refractometry and G. M. Counter. They learn to use these 
techniques in order to understand various chemical reactions.  



  CH- 348 
Inorganic 
Chemistry 
Practical 

Students are trained in the IQA of different mixtures of inorganic 
compounds, and the separation of the metal ions using 
chromatographic techniques and inorganic quantitative analysis 
using the techniques of gravimetry, volumetry, colorimetry. 

  CH-349 
Organic 

Chemistry 
Practical 

 

The practical course is designed to achieve the basic skills required 
for understanding the reactivity of organic molecules and validating 
the basic principles. It helps in development of practical skills of the 
students & understanding the importance of chemical safety and also 
explains the factors affecting reaction outcomes and yields. 

 

 

 

 

 

Program offered – Post Graduate 

Sr. 
No 

Program Program objectives Program specific objectives 

1 M Sc.  
Organic  

PO1. CRITICAL THINKING 
It is intellectually disciplined process of actively and 
skillfully conceptualizing, applying, analyzing, 
synthesizing or evaluating information gathered from 
or generated by observations, experience, reflection, 
reasoning or communication as a guide to belief and 
action. The students of chemistry are progressively 
trained along these lines. 
PO2. EFFECTIVE COMMUNICATION 
It is two ways information sharing process which 
involves successfully delivering the intended message. 
Thus the students can deliver their knowledge of 
chemistry to the society using English or other 
suitable relevant language. 
 
PO3 SOCIAL INTERACTIONS 
In this post-graduate course students are made aware 
of environment related topics like drugs fertilizers, 
industrial chemicals etc. They are made aware of 
optimal use of these substances and are expected to 
spread this knowledge in the society. 
P04 EFFECTIVE CITIZENSHIP  
In this program students are made aware of pollution 
problems waste water management, water treatment 
etc. They are also made aware of importance of 

 
PSO1  
To develop the post graduate 
department on the modern lines of 
education and training levels. 
 
PSO2 
To impart the advanced practical and 
theoretical knowledge to the students 
and develop the scientific skills 
among them to be useful in the 
concerned field. 
PSO3 
To trained students and make them 
eligible for accessing integrated 
multidimensional fields. 
POS4 
Anticipation of new/upcoming areas 
in academics as well as in 
technology. 
 



energy and water, food, fuels, general hygiene and 
cleanliness etc. 
PO5 ETHICS  
It includes practice of moral principles that govern the 
person’s behavior or conducting an activity. During 
the teaching of this course, properties of various 
chemicals (old and newly synthesized) are discussed 
and also their beneficial and/or adverse effects on the 
human race/living world are also discussed. 
PO6 ENVIRONMENT AND SUSTAINABILITY  
It is state in which the demands placed in environment 
can be made without reducing its capacity to all the 
people to leave well now in future. In post graduate 
teaching a special course entitled Green Chemistry 
which especially stresses these issues considering the 
environmental friendly processes and products is 
discussed with the students.  
 
 
PO7 SELF DIRECTED AND LIFE LONG 
LEARNING 
Program curriculum inculcates the curiosity; critical 
thinking and problem solving approach so as to reach 
the rational conclusions among the students making 
them self directed and thus learning becomes a 
continuous process throughout their life. 
 
 

 

Courses offered –Post graduate Chemistry 

Sr.No Class Course Course Outcomes 
1 M.Sc I 

Semester- I 
Organic  

CH-110  
Fundamentals of 

Physical Chemistry I 

The course aims to provide fundamental understanding of 
physical chemistry; students learn the concept of Gibbs and 
Helmholtz energies, Chemical potential and Expressing 
Chemical equilibrium in terms of chemical potential.  
Elements of quantum chemistry, wave particle duality, 
uncertainty principle, wave function and its interpretation, 
well behaved functions, ortho normal functions, 
Schrodinger equation, particle in a box, degeneracy, 
quantum mechanical harmonic oscillator and quantum 
tunneling are introduced. Students are made aware of 
Chemical kinetics and reaction dynamics topics such as 
Reversible reactions, principle of microscopic reversibility, 
steady state approximation and elucidating mechanism 
using SSA. Arrhenius theory, enzyme catalysis and 
Michaelis-Menten mechanism.  

  CH -130 
Molecular Symmetry & 

 This is made to understand the symmetry and group theory 
and use this knowledge to interpret the properties like 



Chemistry of Main 
group elements 

dipole moment, optical activity, and signals in IR and 
Raman spectroscopy. Students are also made to understand 
the properties of main group elements and their 
applications in fields like catalysis, industry, human 
metabolism and medicines etc. It also explains 
organometallic compounds of Si, Sn, Pb, Ga, As, Sb, Bi etc 
and their synthesis and reactions. 

  CH-150 
Basic Organic 

Chemistry 

This course helps to improve basic organic concepts. The 
Purpose of the course is  to aware the students for  basic 
organic chemistry , The main intension of the course is that  
to know stereochemistry of carbon compounds, how to 
write structure of molecules & their reactivity. Student 
should aware about reaction mechanism. 

  CH-190 
Safety in Chemical 

Laboratory and Good 
Laboratory Practices 

 

The Students are made aware of necessary guidelines of 
safety in chemical laboratory and good laboratory practice. 
Students get acquainted with different types of hazards at 
work place, use of personal protective. Students also aware 
about types of fire extinguisher inventory management, 
storage and disposal material safety data sheets, Students 
should know how to handle first Aid as while working 
different chemicals are in contact with the skin, eyes and 
inhalation and ingestion. 

 M.Sc I 
Semester- II 

Organic  

CH-210  
Fundamentals of 

Physical Chemistry II 

The course aims to provide understanding of physical 
chemistry; In this course fundamentals of molecular 
spectroscopy are introduced. Students learn basic elements 
of rotational, vibrational, raman and electronic 
spectroscopy. Nuclear and radiation Chemistry concepts 
are introduced. Students get familiar with Chemical 
Bonding: Valence Bond theory, hybrid orbital, geometry 
and hybridization, Molecular Orbital Theory, linear 
variation method, Approximations underlying Huckel 
theory, bond order, Aromaticity, Applications of Huckel 
theory. 

  CH- 230 
Coordination and 

Bioinorganic 
Chemistry 

Students are made aware of spectral and magnetic 
properties of d and f block elements, spectrophotometric 
analysis of metals like Cr, Mn, Ni and magnetic behavior 
of various complexes of f block elements in MRI and as 
TV phosphors. Students are also made aware of a role of 
metal ion in biologically active compounds like Hb, Mb 
cytochromes and use of anticancer drugs i.e. platinum 
complexes. It explains biochemistry of Na, K, Ca, with 
respect to Na/K pumps. 

  CH-250 
Synthetic Organic 

Chemistry & 
Spectroscopy 

The main aim of this course is to study with various basic 
organic reactions with mechanism, reagent and ylides. 
This course also covers with the basic introduction to 
various spectroscopic methods like UV, 1H-NMR, 13C-
NMR, IR, Mass spectrometry and their applications.  

  CH-290 
General Chemistry-II 

:A) Modern Separation 

The basic purpose of this course is to understand the 
importance and properties of mass spectrometry, gas 
chromatography and high performance liquid 



Methods and 
Hyphenated Techniques. 

B) Concept of 
Analytical Chemistry  

chromatography. 
 Students also familiar with concept of analytical chemistry 
like data handling and spreadsheets, Sampling, 
Standardization and calibration, Separation by 
precipitation, distillation, extraction and ion exchange 
chromatography. 

 M.Sc I 
Organic 
Practical 

Chemistry 
(Annual) 

CH-107 
Physical Chemistry 

Practical 

Students are trained to use the techniques such as pH 
metry, Conductometry, Potentiometry, Colorimetry, 
Spectrophotometry,  Refractometry and G. M. Counter. 
These techniques will enable them to work as quality 
control chemist in various labs and such organizations. 

  CH -127 
Inorganic 

Chemistry Practical 

 Students are given the knowledge of basic preparation of 
various solutions, synthesis of various inorganic complexes 
and their characterization. The students are trained for 
handling of natural materials and their quantitative analysis 
which involves disintegration, separation and individual 
estimations. They are given hands on training to handle 
various equipments like spectrophotometer, flame 
photometer, conductometer etc. 

  CH- 247 
Organic 

Chemistry 
Practical 

 

This course makes the students to aware of different 
organic techniques like purification, crystallization, 
distillation, TLC, M.P./B.P. this course develops scientific 
views, organic synthesis and also give knowledge of 
separation of  ternary organic mixtures. Student gets 
knowledge of chemistry software likes, MOPAC, ISIS 
draw, Chemdraw office. 

 M.Sc. –II 
Organic  

Chemistry 
Semester III 

CHO-350  
Organic reaction 

mechanism 
 

The main aim of this course is to learn and understand the 
basic concept in reaction mechanism. This course helps the 
students to understand the role of recent reagent, catalyst in 
mechanism of reaction. This course also helps to improve   
the thinking ability of the students towards reaction 
mechanism. 

  CHO-351 
Spectroscopic Methods 

in Structure 
Determination. 

 

This course enables to the students learn the basic of 
spectroscopic methods like UV, 1H-NMR, 13C-NMR, IR, 
Mass spectrometry and their application. This course gives 
idea of structure determination of known and unknown 
organic molecules by using spectroscopic data. 

  CHO-352 
Organic Stereochemistry  

 

This course helps to aware the students to understand the 
stereochemistry of organic reactions. Also gives detail idea 
regarding stereochemistry of alicyclic rings, fused, bridge 
and caged rings. This course also includes resolution of 
racemic modification and determination of stereochemistry 
of organic compound using NMR, which helps to the 
students that they predict stereochemistry of organic 
compounds 

  CH-353  
Photochemistry, 

pericyclic Reactions and 
Heterocyclic Chemistry 

The aim of this course is to furnish the students with 
fundamental and theoretical understanding of heterocyclic 
chemistry. This course includes photochemistry and 
pericyclic reactions which helps the students to improve 
their imagination power. Heterocyclic chemistry gives 



basic idea to the students in synthesis of different 
heterocyclic derivaties.  

 M.Sc. –II 
Organic  

Chemistry 
Semester IV 

CHO-450 
Chemistry of Natural 

products 

In this course PG students learn the different pathways of 
synthesis of natural products it also helps stereochemistry 
and structure determination of some natural products. The 
biogenesis develops the synthetic strategies to prepare 
different important natural compounds in the laboratory. 
This course involves multistep synthesis of coumarins, 
flavonoids, isoflavonoids and terpenoids. 

  CHO-451 
Advanced Synthetic 
Organic Chemistry 

This course involves organometallic chemistry which helps 
the students to develop their ideas in organic synthesis. 
This course involves the reactions like coupling reactions, 
multicomponent reactions, ring formation reactions, 
olifination which helps the students to plan synthesis of 
new organic molecules. Click chemistry develops the 
ecofriendly approach towards organic synthesis. 

  CHO: 452 
Carbohydrate and 

Chiron Approach, Chiral 
Drugs and Medicinal 

chemistry 
 

This course is designed to make the students aware of the 
chemistry of   biomolecules and basic concept of 
retrosynthetic strategy and synthesis of chiral drugs. This 
course also gives knowledge of synthesis of 
pharmacologically active chiral drugs. Medicinal chemistry 
helps to introduce the drugs and their biological properties 
to the students.It also helps to understands 
pharmacokinetics and pharmacodynamics of the drugs and 
drug targets. 

  CHO-453 
Designing organic 

Synthesis and 
Asymmetric Synthesis. 

This course is specially designed to understand the 
designing of organic synthesis, which helps develops 
the research ideas. It involves principle and 
applications of asymmetric synthesis. which helps to 
predict the chiral products in organic synthesis 
.students also came to know theuse of  cram rule, 
felkinanh rule, cram chelate model, use of chiral 
auxillary and chiral reagents in organic synthesis. 

 M.Sc. –II 
Organic  

Chemistry 
Practical 
(Annual) 

CHO-347 
Single stage 
preparations 

 

This practical course involves single stage preparation of 
different organic compounds and heterocycles. The main 
objective of this course is to develop the skilled practical 
hand of the students in laboratory. 

  CHO-447 
Two stage Preparations 

 

This course includes multistep synthesis of organic 
compounds and heterocycles. This course helps  the 
students to  improve the techniques  like workup of 
reactions, purification, TLC , M.P / B.P  etc. the main of 
this course is to improve practical skill and practice of 
micro scale preparation. 

  CHO-448 
Green Chemistry 
Practical . 
 

This course makes the students to aware of roll of green 
chemistry in organic synthesis.green chemistry helps to 
reduce the pollution. The main objective of this course is 
how to avoid solvents and do solvent free reactions. 

 



Programs offered –Ph.D. 

 

 

 

Sr. 
No 

Program Program objectives Program specific objectives 

1 Ph.D 
Chemistry 

PO1.  
To provide an excellent and high class environment 
for working in frontline research areas as per the 
national and International standards and adding the 
real values to the academic, medicinal and industrial 
sectors of development. 
 

 
It develops the sense of curiosity and 
courage to question the existing 
information and knowledge. 
It aims at exploring and following 
newer methods to improve the 
existing solutions to the problems. It 
involves exercising imagination and 
innovative ideas. 


