
Course Outcome, Program Outcome and program Specific outcomes

M. Sc. Inorganic Chemistry

Semester M. Sc. in Inorganic Chemistry
I and II Course

outcome
Paper –CH-1.1: Inorganic Chemistry-I
Students will be able to understand the basic nature of inorganic materials,
their  spectroscopic  characteristics,  nomenclature,  reactions  and  their
applications.

Paper –CH-2.1: Inorganic Chemistry-II
This  course  introduce  the  basic  understanding  of  stereochemistry  of
inorganic  compounds,  solid  state  chemistry  as  well  as  bioinorganic
chemistry.

III  and
IV

Course
outcome

Paper –ICH-IX: Inorganic chemical spectroscopy.
The  detailed  knowledge  about  group  theory,  electronic  absorption
spectroscopy, IR, NMR and X-ray photoelectron spectroscopy is given. 

Paper –ICH-X: Coordination Chemistry I.
The valence bond and crystal field theory, structural study of coordination
complexes and their catalytic applications are discussed in this course.

Paper –ICH-XI: Nuclear chemistry.
The  generation  and  applications  of  alpha,  beta  and  gamma  radiations,
nuclear reactions and their significance, as well as stability of the nucleus is
deliberated in this course.
Paper –ICH-XIIA: Environmental chemistry.
 Various pollution aspects of air and water, pollution monitoring, control and
prevention methods for pollution is discussed in this course.

Paper –ICH-XIIB: Organometallic chemistry.
The techniques of methods of synthesizing organometallic compounds and
their application in various chemical reactions is given in this course.

Paper –ICH-XIIC: Selected topics in inorganic chemistry.
In this course, industrially related topics like catalysis, inorganic polymers
and  fretilizers  are  discussed  in  reference  to  their  production  and
characterization.

Paper –ICH-XIII: Instrumental techniques.
The  instrumental  techniques  like  XRD,  Thermal  analysis,  Mossbaur
spectroscopy, ESR and NQR used for characterization of inorganic materials
are discussed in detail. 

Paper-ICH-XIV: Coordination chemistry II.
The  reactions  involving  coordination  complexes  like  electron  transfer,
substitution  and  strereochemistry  as  well  as  photochemistry  and  their
applications are discussed in this course.

Paper-ICH-XV: Chemistry of inorganic materials.
As  the  name  indicates  this  course  deals  with  the  chemical,  magnetic,
optoelectronic and electrolytic properties of inorganic materials as well as
the inorganic nano materials. 

Paper-ICH-XVIA: Separation science.
Various  separation  methods  like  solvent  extraction,  chromatographic  and
electrochemical are discussed in detail along with their applications.



Paper-ICH-XVIB:Radiation chemistry.
Different types of isotopes,  their  separation and biological  applications of
isotopes  as  well  as  Principles  of  tracer  chemistry  and radiation  detection
€measurements is dealt with in this course.

Paper-ICH-XVIC: Applied bioinorganic chemistry.
Introduction  of  characterization  methods  used  in  bioinorganic  chemistry,
metalloproteins  and  enzymes  and  their  applications  are  discussed  in  this
course. 

Program
outcome

The M.Sc in inorganic chemistry program includes the four semesters with
each semester have four papers. In addition to theory papers, there is also
200  marks  practical  in  each  semester.  The  first  and  second  semester  is
general one giving significant importance to all the branches of Chemistry to
make a good theoretical background of students. 

   The semester third and fourth totally assigned on inorganic chemistry and
it deeply covered most of the aspects of modern inorganic chemistry.  In this
program, students trained in such a way that they can gain good knowledge
of theoretical and practical skill of inorganic chemistry experimentation. It
helps  to  build  their  career  in  various  fields  like  development  of
heterogeneous  catalysts,  solid  state  chemistry,  material  science  and
coordination complexes.

Program
specific
outcomes

The  student  can  get  employment  opportunities  in  various  industries  like
petrochemicals, metallurgical and pharmaceutical.
The students have also shown good progress in development of new methods
for synthesizing multifunctional nanomaterials.
They  also  have  good  employability  in  teaching  and  research  fields.  In
research  field  our  students  are  doing very good in  the field  of  nonlinear
optics and solar energy harvesting
Some of our students are involved in private pharmaceutical industries like
Glenmarck, Cipla, Alembic and Ranbaxy.



Course Outcome, Program Outcome and program Specific outcomes

M. Sc. Organic Chemistry

Semester M. Sc. in Organic Chemistry
I and II Course

outcome
Paper –CH-1.2: Organic Chemistry-I
In this course basic knowledge about the mechanism of organic reactions will be
given  along  with  introduction  of  benzenoid  structure  and  stereochemistry  is
given to the students.

Paper –CH-2.2: Organic Chemistry-II
In this  course Students will  be able to understand the various methodologies
utilized  in  organic  synthesis  like  hydroboration,  oxidations,  reductions  and
protection of functional  groups.  It  also deals with photochemistry of organic
compounds and organometallic compounds. 

Paper – OCH IX:
III  and
IV

Course
outcome

Paper No. OCH- IX: ORGANIC REACTION MECHANISM
This course gives very wide understanding about the organic reaction 
mechanism which is very helpful for students in preparation of NET, SET and 
Gate examination.  
In this program, Students also benefited in their higher study who will join for
PhD or in R and D sector of chemical industries. This also helps to enter for the
higher studies in National and International institute based on their ability of
theoretical organic chemistry.   

Paper No. OCH -X: ADVANCED SPECTROSCOPIC METHODS
This program gives students a solution of identification of organic compounds
during their  higher studies. This offers very good opportunity to students for
their bright career in organic chemistry based on the good knowledge of this
program. This is useful course to qualify an examination like NET, SET and
GATE. 

Paper No. OCH -XI: ADVANCED SYNTHETIC METHODS
The  knowledge  of  the  reagents  helps  students  during  their  higher  studies
specifically in PhD and in R and D department of industry in development of
new synthetic route for valuable compounds by using suitable  reagents since
they know the role of reagents in a particular reaction.  They can also utilize
advanced techniques like microwaves, ionic liquids, ultrasound etc during their
higher studies. In addition, retro-synthetic analysis technique helps for the study
and design of a new reaction. 

Paper No. OCH -XII: DRUG AND HETEROCYCLE
This  basically  offers  very  good  opportunity  to  students  in  pharmaceutical
industries in quality control and production division. 
Based on this, students also entered in R and D department of pharmaceutical
industries.

    
Paper No. OCH -XIII: THEORETICAL ORGANIC CHEMISTRY
This gives good knowledge of aromatic compounds and that help students to
qualify  NET,  SET and  GATE examination  in  future.  The  understanding  of
Huckel’s rule help students to know the reactivity of aromatic compounds that



can be very helpful in their higher studies like PhD. 
Paper No. OCH -XIV: STEREOCHEMISTRY
The study of stereochemical aspects of organic molecules gives very important
tool  in  assigning  the  properties  of  bioactive  molecules.  Latter  is  helpful  in
designing of new bioactive molecules with specific stereochemical properties in
R and D department of pharmaceutical chemistry and drug design. 

Paper No. OCH -XV: CHEMISTRY OF NATURAL PRODUCTS
The students can apply their knowledge for synthesis of various natural products
in their research and also aware about the natural resources of important natural
products. 

Paper No. OCH -XVIA: APPLIED ORGANIC CHEMISTRY
This  knowledge  helps  to  get  placement  to  the  students  in  agrochemicals,
cosmetic, pharmaceuticals, dyes, polymers industries. 

Program
outcome

 The M.Sc in organic chemistry program includes the four semesters with each
semester have four papers. In addition to theory papers, there is also 200 marks
practical in each semester. The first and second semester is general one giving
significant  importance  to  all  the  branches  of  Chemistry  to  make  a  good
theoretical background of students. 

   The semester third and fourth totally assigned on organic chemistry and it
deeply  covered  most  of  the  aspects  of  modern  organic  chemistry.   In  this
program, students are trained in such a way that they can gain good knowledge
of theoretical and practical skill of organic chemistry experimentation. It helps
to build their career in various fields.

Program
specific
outcomes

The  student  can  get  employment  opportunities  in  various  industries  like
pharmaceutical, drugs, chemical and petrochemicals.
The students have also shown good progress in development of new methods for
synthesizing multifunctional organic moieties.
They also have good employability in teaching and research fields. In research
field our students are doing very good in the field of green methods of synthesis,
synthesis of heterocycles and natural products.
Some of our students are involved in central government institutes like IIT and
in multi  national  companies  like Dupont USA, Xenon Biosciences  USA and
Thermofisher USA.



Course Outcome, Program Outcome and program Specific outcomes

M. Sc. Physical Chemistry

Semester M. Sc. in Physical Chemistry
I and II Course

outcome
Paper –CH-103: Physical Chemistry-I
The course deals with revision and application of thermodynamic and statistical
thermodynamic principles in ideal and real systems. The chemistry and physical
properties of macromolecules and colloidal solutions is also dealt with in this
course.
Paper –CH-203: Physical Chemistry-II
In  this  course  basic  knowledge  about  quantum  chemistry,  photochemistry,
electrochemistry and chemical kinetics will be given.

III  and
IV

Course
outcome

Paper No. PCH- IX: Advanced quantum chemistry.
The  course  is  intended  to  give  intensive  learning  to  the  students  about
fundamental principles as well as advanced methods of quantum chemistry like
variation principle, perturbation theory, Ab initio methods and semi empirical
methods.

Paper No. PCH- X: Electrochemistry.
This  course  deals  with  principles  of  electrochemistry  incorporating  the
industrially  important  electrochemical  topics  like  electrokinetic,  fuel  cells,
corrosion, electrode reactions and ion-solvent interactions.

Paper No. PCH- XI: Molecular structure I. 
This course introduces fundamental aspects as well as problem solving approach
for  spectroscopic  techniques  like  microwave,  infrared,  Raman and electronic
spectroscopy.  The  prediction  of  spectroscopic  properties  based  upon  the
molecular structure and its symmetry is also taught in this course.

Paper No. PCH- XII A: Advanced chemical kinetics.
Prediction of reaction mechanism on the bases of kinetic  data like,  effect of
hydrogen ion, nature of electron transfer and effect of catalyst will be discussed
in this course. the carcinogenic oxidant like chromium(VI) and its mechanisms
are also dealt with in this course.
Paper No. PCH- XII B: Radiation and photochemistry.
This course deals with the types of radiation with special reference to Lasers,
basic photochemistry and mechanism of photochemical reactions.

Paper No. PCH- XIII: Solid state chemistry.
Introduction to crystallography, solid state reactions, preparation and electronic
properties  of  materials  along  with  polymeric  materials  is  discussed  in  this
course.

Paper No. PCH- XIV: Thermodynamics and molecular modelling. 
The  understanding  of  molecular  interactions  from  the  gross  thermodynamic
properties.  It  also  give  information  regarding  modelling  of  molecular
interactions.

Paper No. PCH- XV: Chemical kinetics.
The course introduces  concepts  like fast  reactions,  theories  of reaction rates,
heterogeneous catalysis and mechanism of organic reactions.

Paper No. PCH- XV: Molecular structure II.
This  course  in  introduces  theoretical  aspects  of  electrical  and  magnetic
properties of the materials  as well as the nuclear  magnetic  and electron spin
resonance spectroscopy.



Paper No. PCH- XVI A: Surface chemistry.
The  chemistry  of  surfaces,  colloids,  emulsions  and  various  interfaces  are
discussed in this course.

Paper No. PCH- XVI B: Chemistry of materials.
The chemistry of glasses, ceramics, composites, nanomaterials, superconducting
materials and their properties is discussed in this course.

Paper No. PCH- XVI C: Biophysical chemistry.
The course introduces chemical understanding of basic units of biomolecules
like amino acids, proteins, enzymes as well as mechanism of photosynthesis.

Program
outcome

The  M.  Sc.  in  Physical  chemistry  is  designed  to  enable  the  students  to
understand the basic principles of Physical Chemistry.
The program course deals with revision and application of thermodynamic and
statistical thermodynamic principles The chemistry and physical properties of
macromolecules and colloidal solutions.
The knowledge about quantum chemistry, photochemistry, electrochemistry and
chemical kinetics.
Intensive learning about advanced methods of quantum chemistry like variation
principle, perturbation theory, Ab initio methods and semi empirical methods.

The detailed acquaintance with Electrochemistry incorporating the industrially
important  electrochemical  topics  like  electrokinetic,  fuel  cells,  corrosion,
electrode reactions and ion-solvent interactions.

The fundamental aspects as well as problem solving approach for spectroscopic
techniques like microwave, infrared, Raman and electronic spectroscopy. The
prediction of spectroscopic properties based upon the molecular structure and its
symmetry is also taught in this course.
The insight of reaction mechanisms of carcinogen like chromium(VI).
The types of radiation with special  reference to Lasers, basic photochemistry
and mechanism of photochemical reactions.

Crystallography, solid state reactions, preparation and electronic properties of
materials along with polymeric materials is discussed in this course.

The  understanding  of  molecular  interactions  from  the  gross  thermodynamic
properties.  It  also  give  information  regarding  modelling  of  molecular
interactions.
Fast  reactions,  theories  of  reaction  rates,  heterogeneous  catalysis  and
mechanism of organic reactions.
The theoretical aspects of electrical and magnetic properties of the materials as
well as the nuclear magnetic and electron spin resonance spectroscopy.
The chemistry of surfaces, colloids, emulsions and various interfaces.
The chemistry of glasses, ceramics, composites, nanomaterials, superconducting
materials and their properties.
The  chemical  understanding  of  of  biomolecules  like  amino  acids,  proteins,
enzymes as well as mechanism of photosynthesis.

Program
specific
outcomes

The  student  can  get  employment  opportunities  in  various  industries  like
electroplating, paints, instrumental analysis.
The students have also shown good progress in development of fuel cells.
They also have good employability in teaching and research fields. In research
field our students are doing very good in the field of nanomaterials and their
applications like phododegradation and solar energy conversion.
Some of our students are involved in central government project dealing with
application water splitting reaction as a source of hydrogen as a fuel.



Course Outcome, Program Outcome and program Specific outcomes

M. Sc. Analytical Chemistry

Semester M. Sc. in Analytical Chemistry
I and II Course

outcome
Paper –CH-104: Analytical Chemistry-I
This course introduces error in methods of analysis, fundamentals of qualitative
analysis, chromatographic analysis and electrochemical analysis.

Paper –CH-204: Analytical Chemistry-II
This course introduces various instrumental methods of analysis including UV-
VIS, IR, NMR, mass, Thermal and atomic spectroscopy. 

III  and
IV

Course
outcome

Paper No. ACH- IX: General analytical techniques.
This  course  introduces  the  theoretical  aspects  of  volumetric  and gravimetric
analysis as well as separation techniques and thermal methods of analysis. 

Paper No. ACH- X: Organo analytical chemistry.
The  analysis  of  organic  compounds  including  drug,  pesticide,  clinical,  body
fluid, forensic analysis and  hyphenated techniques.

Paper No. ACH- XI: Electroanalytical techniques.
 The  electrochemical  techniques  fro  analysis  like  cyclic  voltammetry,
coulometry,  ion  selective  electrodes  and  electrophoresis  is  delt  with  in  this
course.

Paper No. ACH- XIIA: Environmental chemical analysis and control.
The sampling techniques, analysis of air and water samples for assessment of
their pollution level will be taught in this course.

Paper No. ACH- XIIB: Recent advances in analytical chemistry.
The  advances  in  analytical  chemistry  like  radiochemical,  electron  spin
resonance,  multinuclear  nuclear  magnetic  resonance  are  introduced  in  this
course.

Paper No. ACH- XIIC:
Chemical analysis in agro, food and pharmaceutical industries.
The  analytical  methods  used  in  agro,  food  and  pharmaceutical  industries  is
introduced in this course.

Paper No. ACH- XIII: Modern separation methods in analysis. 
The course introduces modern separation methods like high performance liquid
chromatography, ion chromatography and gas chromatography. 

Paper No. ACH- XIV: Organic industrial analysis.
The analysis  of  oils,  fats,  soaps,  detergents,  paints,  petroleum products   and
cosmetics will be discussed in this course.

Paper No. ACH- XV: Advanced methods in chemical analysis.
The  kinetic  methods,  fluorescence,  photoelectron  spectroscopic  and  X-ray
spectroscopic analysis will be dealt with in this course.

Paper No. ACH- XVI A: Applied analytical Chemistry.
The course introduces analysis of metals, alloys, soil, fertilizers and explosives.

Paper No. ACH- XVIB: Techniques in forensic science.
The analytical techniques used in forensic science like analysis of poisons and



analytical microbiology will be taught in this course.

Paper No. ACH- XVIC: Computational chemistry.
The course deals with scientific computer languages like Fortran, C as well as
understanding about internet.

Program
outcome

The M.Sc in anlytical chemistry program includes the four semesters with each
semester have four papers. In addition to theory papers, there is also 200 marks
practical in each semester. The first and second semester is general one giving
significant  importance  to  all  the  branches  of  Chemistry  to  make  a  good
theoretical background of students. 

   The semester third and fourth totally assigned on analytical chemistry and it
deeply  covered most  of the aspects  of  modern analytical  chemistry.   In this
program, students trained in such a way that they can gain good knowledge of
theoretical and practical skill of analytical chemistry experimentation. It helps to
build their career in various fields like quality control, research & development,
separation techniques as well as analysis of all chemical materials.

Program
specific
outcomes

The  student  can  get  employment  opportunities  in  various  industries  like
pharmaceutical, paints, instrumental analysis and in research institutes.
The students have also shown good progress in development of analysis of drug
formulations.
They also have good employability in teaching and research fields. In research
field our students are doing very good in the field of separation and analysis of
both organic and inorganic materials.


