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Program Educational Objectives (PEO)

PEO-1
To fulfil  the demands for trained human resources to give thrust to ever increasing
chemical industry and related fields.

PEO-2
To enhanced laboratory skills and scientific techniques to work in chemical 
industries and research institutions.

PEO-3
To provide exposure  for  pedagogical activities of department through industrial 
visits, workshop and interaction with .industry persons.

PEO-4
To develop presentation  and writing skills  enabling the graduates  to become a
multifaceted personality and become eligible for various competitive examinations
like, UPSE, NET, GATE with lifelong learning.

PEO-5 To Provide value-based learning,  leadership,  ethics   with concern for nature and

society.

Program Outcomes-(PO)

PO-1
Demonstrate basic and advanced knowledge in the field of analytical, inorganic,
organic and physical chemistry.

PO-2
Inculcate  scientific  knowledge  about  advanced  writing,  documentation,
designing  and  computational,  mathematical  skills  along  with  enhanced
communication skills.

PO-3

Analyze and apply specialized knowledge of Chemistry in problems related to
industry and society.

PO-4

Develop presentation skills and confidence required to work individually and in
a team.

PO-5

Explain  the  principle  and  working  of  instruments  like  Spectrophotometer,
HPLC,  TLC,  Polarimeter,  Refractometer  for  analysis  and  characterization  of
materials.

PO-6 Enhance experimental skills and learn to organize data



PO-7
Develop ethical values by way of dissertation, presentation, industrial visits and
training programs with lifelong learning.

Program Specific Outcomes(PSOs)

PSO1
Acquire  knowledge  related  to  analysis  of  matter,  properties,  synthesis,
characterization,  and  separation  using  analytical  and  instrumentation
techniques.

PSO2
Develop research-oriented skills through laboratory learning, project work, 
workshops along with statistical and computational skills for identification, 
formulation and solution of problems.

PSO3
Develop and organize the importance of various elements, molecules and 
compounds with their structure, properties and reactions.

PSO4
Demonstrate  knowledge  and  understanding  of  major  concepts,  related  to
Industrial Chemistry with attention about the physical properties of matter,
aspects  of  atomic  structure,  significance  of  electro-chemistry,  heat  and
energy  transformation,  kinetics  &  equilibrium,  green  chemistry,  nano
technology,  natural  products,  pharmaceutical  chemistry  and  quality
management systems.



Semester- I
Course Name:   Analytical and Separation Techniques
Course Code (CC): MCH-101

MCH-101- 
CO-1

Develop skills for quantitative estimation used in analytical methods in 
volumetric Analysis and their applications related to industry and 
environment.

MCH-101- 
CO-2

Apply the knowledge of instrumental methods for the separation and 
identification of components.

MCH-101-
CO-3

Gain knowledge about theoretical principles of various separation techniques
in chromatography and its applications.

MCH-101- 
CO-4

Develop & apply the knowledge of Mossbauer Spectroscopy for interpretation of
bonding and structure interpretation.

MCH-101-
CO-5

Develop the knowledge of Ultraviolet/Visible Spectroscopy in the 
identification of compounds.

Semester- I
Course Name:   Analytical Chemistry Lab
Course Code (CC): PMCH-101
PMCH -
101- CO-1

Understand the basic concept and principles of Analytical Chemistry.

PMCH -
101- CO-2

Develop  skills  for  quantitative  estimation  used  in  analytical  methods  in
volumetric  analysis  and  their  applications  related  to  industry  and
environment.

PMCH -101-
CO-3

Develop Skills to perform separation of various components through 
chromatographic separation techniques

PMCH -
101- CO-4

Develop  the  experimental  knowledge  of  handling  Ultraviolet/Visible
Spectrophotometers in the identification of compounds.



Semester- I
Course Name:   Inorganic Chemistry-I
Course Code (CC): MCH-102
MCH-102- 
CO-1

Analyze various inorganic compounds on the basis of their structure for 
acquiring the ability to solve industrial problems and engage in life-long 
learning.

MCH-102-
CO-2

Compile the information about the bonding, reactivity and stability of metal 
complexes and utilize them for their applications in day to day life

MCH-102-
CO-3

Acquire in depth knowledge about the metal clusters, their bonding and 
structural features and understand their industrial importance.

MCH-102-
CO-4

Predict the separation as well as identification of the inorganic compounds
based on their  chemical  reactions for solving the problem related to allied
field.

Semester- I
Course Name:   Inorganic Chemistry Lab
Course Code (CC): PMCH 102

  PMCH-102- 
CO-1

Evaluation of the inorganic constituents in any given mixture for acquiring
the ability to solve industrial problems.

PMCH-102-
CO-2

Estimation of metal and metal oxides in any compound through 
gravimetrically

PMCH-102-
CO-3

Design the synthesis of industrially important inorganic complexes in the 
laboratory using different chemical methods

PMCH-102-
CO-4

Demonstration  of  structural  information  of  some  industrially  important
metal complexes.



Semester- I
Course Name:   Organic Chemistry I
Course Code (CC): MCH-103
MCH-103- 
CO-1

Know and recall the fundamental principles of organic chemistry that include
Aromaticity, Electron displacement effects and various reaction 
intermediates and analyse the basic problem in relation to these topics of 
organic chemistry.

MCH-103-
CO-2

Evaluate the basics of various kinds of addition reactions and also elaborate 
the mechanism of various kinds of addition reactions.

MCH-103-
CO-3

Elaborate  the  basic  concept  of  Organic  chemistry  and  also  give  brief
introduction how to write the comprehensive discussion about the mechanism
of various reactions such as SN1 SN2 and E1 and E2.

MCH-103-
CO-4

Illustrate  their  knowledge  about  the  stereochemistry  and  develop  proper
aptitude towards advance treatment  of geometrical isomerism applies these
traits to manage projects in multidisciplinary environment.

Semester- I
Course Name:   Organic Chemistry –I Lab
Course Code (CC): PMCH-103
PMCH-
103- CO-1

Demonstrate  and identify  the  physical  and chemical  properties  of  a  given
organic compound

PMCH-
103- CO-2

Examine the aromaticitiy and unsaturation of given organic compound

PMCH-103-
CO-3

Preparation of sodium extracts and examines its application in identification 
of organic compound.



Semester- I
Course Name:   Physical Chemistry-I
Course Code (CC): MCH-104
MCH-104- 
CO-1

Demonstrate  an  understanding  of  the  kinetics  of  chemical  reactions  by
applying integrated rate equations to predict  the rate constant for chemical
reactions of different orders.

MCH-104-
CO-2

Apply the concepts of thermochemistry for the calculation of bond energy,
bond dissociation energy, and Kirchhoff’s equation & introduce the basics of
thermodynamics, entropy changes in reversible and irreversible processes.

MCH-104-
CO-3

Construct an electrochemical cell diagram and describe the basic principle of
battery design.

MCH-104-
CO-4

Apply the complete knowledge of various instruments to measure the physical
quantities in the field of science, engineering and technology.

Semester- I
Course Name:   Physical Chemistry-I Lab
Course Code (CC): PMCH-104
PMCH-
104- CO-1

Develop an understanding of the concept of physical chemistry.

PMCH-
104- CO-2

Preparation of various types of solution with different concentrations 
through laboratory experiments. 

PMCH-104-
CO-3

Interpret the analytical data to employ for problem-solving in physical 
chemistry.



Semester- I
Course Name:   Computational Chemistry
Course Code (CC): MCH-105

MCH-105- 
CO-1

Demonstrate and understanding the fundamental of computer hardware and 
software, and apply application software in an office environment.

MCH-105- 
CO-2

Apply various networking protocols for multimedia applications.

MCH-105-
CO-3

Identify the different types of network devices and their functions with a 
network which will be used in daily life.

MCH-105- 
CO-4

Create documents that makes student efficient in the use of word processing,
database and presentation applications.

MCH-105- 
CO-5

Know the type of a given equation and to apply the appropriate method for
finding solutions.

Semester- I
Course Name:   Computational Chemistry Lab
Course Code (CC): PMCH-105
PMCH-
105- CO-1

Demonstrate and understanding the fundamental of software installation, E-
mail account and apply application software in an office environment.

PMCH-
105- CO-2

Apply various HTML/CSS tags for creating webpages.

PMCH-105-
CO-3

Identify the different types of operating system and their functions. Which 
will be used in skill development?

PMCH-
105- CO-4

Create documents that makes student efficient in the use of word documents,
spreadsheets and presentation applications.



Semester- II
Course Name:   Spectroscopy
Course Code (CC): MCH-201

MCH-201- 
CO-1

Gain knowledge about interaction of EMR and matter and their application in 
spectroscopy

MCH-201- 
CO-2

Describe basic concepts in infrared spectroscopy molecular vibrations with 
the interaction of matter, and electromagnetic waves, vibrations of diatomic 
molecules. Vibration modes. 

MCH-201-
CO-3

Gain Knowledge about basic concepts of Raman Spectroscopy, theories of 
Raman Scattering and its application.

MCH-201- 
CO-4

Apply the knowledge of NMR Spectroscopy for interpretation of structure of
compounds by predicting  the  number  of  proton and carbon NMR signals,
splitting pattern in the proton NMR

MCH-201- 
CO-5

Apply  knowledge  of  Mass  spectroscopy  in  determining  elemental
composition and molecular weight determination.

Semester- II
Course Name:   Spectroscopy Lab
Course Code (CC): PMCH-201

PMCH-201- 
CO-1

Knowledge about interaction of EMR and matter and their applications in 
spectroscopy.

PMCH-
201- CO-2

Interpretation of various functional group by application of IR spectra.

PMCH-201-
CO-3

Predict the number of proton and carbon NMR signals, splitting pattern in the 
proton NMR 

PMCH-
201- CO-4

Interpretation  of  structure  of  compound  by  combined  exercises  of  Mass
spectroscopy, IR, NMR.



Semester- II
Course Name:   Inorganic chemistry II
Course Code (CC): MCH-202

MCH-202- 
CO-1

Illustration  of  electronic  spectra  of  metal  complexes,  abnormal  magnetic
behavior, electron transfer and other concerned reactions.

MCH-202-
CO-2

Demonstrate knowledge and understanding of some specific theories such as
Marcus-Hush,  trans  effect  and  bridged  activated  theories  and  many  other
parameters like Racah parameters.

MCH-202-
CO-3

Explain the structure and bonding, vibrational spectra, cluster systems, 
synthesis and applications of metal carbonyls 

MCH-202-
CO-4

Illustrations  of  vibrational  spectra,  structure  elucidation,  synthesis  and
applications of metal nitrosyls, dinitrogen and dioxygen complexes and some
other related complexes.

Semester- II
Course Name:   Inorganic chemistry II Lab
Course Code (CC): PMCH-202

PMCH-202- 
CO-1

Analysis of the inorganic constituents in any given mixture for acquiring the 
ability to solve industrial problems.

PMCH-
202- CO-2

Demonstrate kinetics and mechanism of some substitution reactions in 
octahedral complexes.

PMCH-202-
CO-3

Estimation  of  metal  and  metal  oxides  in  any  compound  through
gravimetrically.

PMCH-
202- CO-4

Conduct paper chromatography and UV-Visible spectroscopy techniques for
analysis of inorganic constituents present in unknown samples.



Semester- II
Course Name:   Organic chemistry II
Course Code (CC): MCH-203

MCH-203- 
CO-1

List and recall the fundamental principles of various important organic 
chemistry name reactions and elaborate the reaction with their mechanism.

MCH-203-
CO-2

Predict the reactivity of an organic compound from its structure this helps to 
solve the various organic chemistry reaction mechanism involving 
rearrangement reactions.

MCH-203-
CO-3

Impart the students thorough the knowledge about the chemistry of some 
selected organic chemistry reagents and also elaborate the basic knowledge 
about the chemistry of some natural products like alkaloids, flavanoids and 
terpenoids.

MCH-203-
CO-4

Illustrate their knowledge about the advance concept of organic chemistry like
disconnection  approach  this  is  good  approach  towards  solving  complex
reaction mechanism problem.

Semester- II
Course Name:   Organic chemistry II Lab
Course Code (CC): PMCH-203

PMCH-203- 
CO-1

Familiarize with the methods of the separation of given organic mixture 

PMCH-
203- CO-2

Sketch the methods of preparation of selected organic compound

PMCH-203-
CO-3

Examine the presence of elements by sodium fusion extract method

PMCH-
203- CO-4

Critically analyze the purity of given compound by using crystallization and
TLC methods.



Semester- II
Course Name:   Physical Chemistry II
Course Code (CC): MCH-204

MCH-204- 
CO-1

Illustrate the applications of thermodynamics, thermodynamics of mixing, 
partial molar quantities (open systems).

MCH-204-
CO-2

Analyzed a generator for a subgroup of a given order to understand 
transformations at the molecular level.

MCH-204-
CO-3

 Apply the complete knowledge of kinetics of polymerization in determining 
the molecular weight of polymers.

MCH-204-
CO-4

 Demonstrate  an  understanding  of  quantum  chemistry  to  solve  the
Schrödinger equation for simple systems in one dimension and calculate their
expectation values and uncertainties.

MCH-204-
CO-5

Compute  the  physical  interpretations  and  reasoning  underlying  the
mathematical results.

Semester- II
Course Name:   Physical Chemistry II Lab
Course Code (CC): PMCH-204

PMCH-204- 
CO-1

Apply law related to electrochemistry by applying conductometric titration.

PMCH-
204- CO-2

Define the importance of viscometer and electrolyte.

PMCH-204-
CO-3

 The investigation provides an introduction to research method which is 
helpful to students in further study as well as in industries.

PMCH-
204- CO-4

 Developed understanding of the professional and safety rules in laboratory.

Semester- II
Course Name:   Essential Mathematics & Statics  
Course Code (CC): MCH-205

MCH-205- 
CO-1

Develop the concept of integration and ordinary differential equation

MCH-205-
CO-2

Acquire the essential knowledge of measure of central tendency and its 
applications in multidisciplinary environment.

MCH-205-
CO-3

Enhance critical thinking ability by learning Testing of goodness of fit by 
applying Sampling test such as chi square and t- test, testing of single Mean 
and two Means.

MCH-205-
CO-4

Assess information statistically using correlation and regression between two
variable..



Semester- III

Course Name: Polymer Chemistry 

Course Code (CC): MCH-301
 MCH-301 CO1: Develop the basic disciplinary knowledge about the polymer Chemistry, their

classification and basic polymerization methods and develop problem solving
ability for basic polymerization methods.

 MCH-301 CO2: Evaluate  the  relationships  between  polymer  molecular  weight,  molecular
weight  distribution,  and the  thermal  properties  of  polymeric  materials  and
develop problem solving ability.

 MCH-301 CO3: Develop  the  knowledge  about  basic  polymer  processing  technique  which
play important role to develop the various kind of polymeric materials and
also provide information about the various characterization techniques.

 MCH-301 CO4: Elaborate  the  knowledge  about  the  synthesis  and  application  of  various
commercial polymers.

Semester- III

Course Name: Polymer Chemistry Lab

Course Code (CC): PCH-301
 PMCH-301 CO1: Provide  information  to  develop  the  some  basic  polymer  in  lab  using

available standard methods.

 PMCH-301 CO2: Evaluate the physical and chemical properties of given polymer.

 PMCH-301 CO3: Examine the average molecular weight and determine Tg of given 
polymer.



Semester- III

Course Name: Environmental & Green Chemistry 

Course Code (CC): MCH-302
 MCH-302 CO1: Student will understand the concepts of atmospheric chemistry and its need

for sustainable development.

 MCH-302 CO2: Apply the scientific and ethical methods to prevent air and water pollution.

 MCH-302 CO3:
Student will  acquire knowledge of composition of soil,  contaminants and
methods of waste management.  

MCH-302 CO4: Illustrate industrially, the advances of greener chemical processes onto 
conventional and very low efficient chemical processes.

Semester- III

Course Name: Environmental & Green Chemistry Lab

Course Code (CC): PCH-302
 PMCH-302 CO1: Evaluation of water quality parameters such as total solids, pH, conductivity

and Dissolved oxygen

 PMCH-302 CO2: Illustration of soil analysis including pH, conductivity, sodium and 
potassium.

 PMCH-302 CO3: Analyze and monitor important air pollutants to assess the ambient air 
quality.

PMCH-302 CO4: Analyze and quantify the concentration of suspended particulate matter 
(SPM) and PM10 in the ambient air.



Semester- III

Course Name: Nanotechnology

Course Code (CC): MCH-303
 MCH-303 CO1: Understanding  the  concept  of  Metals  &  Ceramics  with  properties  for

application. 

 MCH-303 CO2: Synthesis knowledge of Nanomaterials useful for different field useful for life
long. 

 MCH-303 CO3: Ability to assess and prepare polymeric materials for industrial as well as for
social benefits.

 MCH-303 CO4: Learning about development of Nano-composites for research and projects 
which is useful for substitute of traditional material.

Semester- III

Course Name: Nanotechnology Lab

Course Code (CC): PCH-303
PMCH-303CO1: Construction of different polymeric species using suitable chemical method.

PMCH-303CO2: Evaluation  of  some specific  properties  of  polymers  such as  softening  and
melting points and glass transition temperature

PMCH-303 CO3: Construction of Nano-based materials in laboratory using suitable techniques.

 PMCH-303 CO4: Performances of synthesized nanomaterial for different applications such 
photo-catalytic behavior, antibacterial and antifungal activities.



Semester- III

Course Name: Pharmaceutical Chemistry 

Course Code (CC): MCH-304(1)
MCH-304(1)CO1: Interpret basic concepts, ideas and theories related to Pharmaceutical 

Chemistry. Define routes of drug administration, Dosage forms of drugs and
their routes and principle of drug action.

MCH-304(1)CO2: Describe  receptors,  agonist,  antagonist  and  theories  related  to  their
mechanism. To describe Metabolism of drug action and Pharmacokinetics in
drug development process.

MCH-304(1) CO3: Develops interests and awareness in students for drug Chemistry related to
Pharmaceutical Chemistry by different examples, theories and explanation.
This  can  also be  useful  for  human welfare  and applicable  in  emergency
situation.

 MCH-304(1) CO4: Discuss  about  Antibiotics,  Anti-infective  drugs,  Cardiovascular  drugs,
Psychoactive drugs, and Antineoplastic drugs agents with pharmacological
activities, synthesis and their respective application. It is also high scope and
opportunities for a student in higher studies.

MCH-304(1) CO5: Formulate new modification in chemical structures of drug for deplete 
adverse effects of medicine. To synthesize new drug for better bio 
availability to system. To Apply this knowledge in different field of 
research.

Semester- III

Course Name: Pharmaceutical Chemistry Lab

Course Code (CC): PMCH-304(1)
PMCH-304(1)CO1: Provide information regarding development of some basic drugs in lab

using available standard methods.
PMCH-304(1) CO2: Evaluate the physical and chemical properties of given tablets.

PMCH-304(1) CO3: Impart knowledge to examine elucidate the dissolution test of different 
drugs.



Semester- III

Course Name: Petroleum Chemistry and Agrochemicals 

Course Code (CC): MCH-304(2)
MCH-304(2)CO1: Appraise about occurrence, origin and composition of petroleum along with 

knowledge regarding determination of calorific value of fuel.

MCH-304(2)CO2: Illustrate the process of refining of petroleum and gain insight into desalting,
Cracking, TBP distillation, Catalytic Reforming, Hydrofining, Seismic 
method and Gravimetric method applicable. 

MCH-304(2) CO3: Articulate knowledge about Petrochemicals, Lubrication and their 
application. Also recognize Hydrogen as a source of Energy and fuel for 
future Hydrogen Energy. 

MCH-304(2) CO4: Apply the scientific knowledge of chemical process of agrochemicals and 
plant growth regulators in the field of agriculture or multidisciplinary fields 
and to assess their impact on society and health and environment.

Semester- III

Course Name: Research &Publications Ethics
Course Code (CC): MCH-305

MCH-305CO1: Recognize the basics of philosophy of science with research ethics.

MCH-305 CO2: Familiarize with important issues in research ethics, integrity & scientific
misconduct.

MCH-305CO3: Analyze the best practices for publications, publication ethics and identify 
the predatory publishers & journals.

MCH-305 CO4: Demonstrate &use plagiarism software tools, citation databases and research
metrics.

MCH-305 CO5: Publish credible & scholarly publications in peer-reviewed journals.

Semester- III

Course Name: Seminar Based on Industrial training

Course Code (CC): PMCH-305
PMCH-305CO1: Develop the skill in students according to the demand of the industry.

PMCH-305 CO2: Experimental expertise, compilation of data and effective research paper
writing and presentation of research work.

PMCH-305CO3: Students will manage the University lab experience with industry scale.    



Semester- IV

Course Name: Inorganic Material of Industrial Importance 

Course Code (CC): MCH-401(i-1)
MCH-401(i-1) CO1: Provides basic knowledge of chemistry of inorganic materials such as 

silicates, non-silicates, ceramics, and cement.
MCH-401(i-1) CO2: Understand  the  various  types  of  surface  coatings,  fillers,  thinners,

enamels, and emulsifying agents.
MCH-401(i-1) CO3: Determination of various industrially important chemicals.

MCH-401(i-1) CO4: Explains the general principles and properties of catalysts.

Semester- IV

Course Name: Inorganic Material of Industrial Importance Lab

Course Code (CC): MCH-401(i-1)
PMCH-401(i-1) CO1: Provides structure, preparation, properties and applications of important 

inorganic material. 

PMCH-401(i-1) CO2: To find the most suitable analytical technique for solve qualitative and 
quantitative characterization.



Semester- IV

Course Name: General and Organometallic Chemistry 
Course Code (CC): MCH-401(i2)

MCH-401(i-2) CO1: Know and recall the fundamental content in the basic areas of chemistry:
Analytical, Biochemistry, Inorganic, Organic, and Physical.

MCH-401(i-2) CO2: Use the basic principles of descriptive chemistry and molecular orbital
theory  to  describe  chemical  bonding  and  structure  of  organometallic
compounds.

MCH-401(i-2) CO3: Explain and predict the chemical behavior and reactivity of 
organometallic compounds, Describe and explain catalytic processes 
using an organometallic compound as a catalyst.

MCH-401(i-2) CO4: Describe physical characterization methods used to study the structure 
and behavior of organometallic compounds.

Semester- IV

Course Name: General and Organometallic Chemistry Lab
Course Code (CC): PMCH-401(i-2)

PMCH-401(i-2) CO1: Show and explain how organometallic compounds are used as catalysts in
organic synthesis.

PMCH-401(i-2) CO2: Chemical behaviour of organometallic compounds (metal-cantered 
reactions and ligand-modification reactions)

Semester- IV

Course Name: Inorganic Rings, Chains, Clusters and Macro Cyclic Complexes 

Course Code (CC): MCH-402(i-1)
MCH-402(i-1) CO1: Various solutions to multi-electron systems will be imparted.

MCH-402(i-1) CO2: Explain the Various aspects of industrially relevant silicates.
MCH-402(i-1) CO3: Understand the concept of metal clusters like Metal-metal bonds,

quadrupolar bond, Metal halide and metal chalcogenide clusters. 
MCH-402(i-1) CO4: Explore the applications of macrocyclic complexes.



Semester- IV

Course Name: Inorganic Rings, Chains, Clusters and Macro Cyclic Complexes Lab
Course Code (CC): PMCH-402(i-1)

PMCH-402(i-1) CO1: To introduce multistep inorganic  compound synthesis  and purification,
separation and spectroscopic analysis.

PMCH-402(i-1) CO2: Estimation of metal ions by spectrophotometry.

Semester- IV

Course Name: Inorganic Polymers and Supramolecular Chemistry 

Course Code (CC): MCH-402(i-2)
MCH-402(i-2) CO1: Illustration of the synthetic approaches and properties of inorganic based 

polymer.
MCH-402(i-2) CO2: Appraise the structural based properties of polymeric substances.

MCH-402(i-2) CO3: Impart the students through the knowledge about the chemistry of some 
selected supramolecular compounds. 

MCH-402(i-2) CO4: Design hypothetical supramolecular compound and show its behavior in 
the realistic world.

Semester- IV

Course Name: Inorganic Polymers and Supramolecular Chemistry Lab

Course Code (CC): PMCH-402(i-2)
PMCH-402(i-2) CO1: Appraise the used qualitative analyses in the fields of inorganic polymers.

PMCH-402(i-2) CO2: Design useful inorganic complexes on the basis of green and efficient 
synthetic pathways.

PMCH-402(i-2) CO3: Illustration of structural based properties of synthesized inorganic 
materials.

PMCH-402(i-2) CO4: Characterizations of synthesized inorganic materials using different 
analytical tools.



Semester- IV

Course Name: Chemistry of Natural Products

Course Code (CC): PMCH-401(O-1)
MCH-401(O-1) CO1: Provide an overview of the field of natural product chemistry which 

enhances the disciplinary knowledge about the various kinds of alkaloids.
MCH-401(O-1) CO2: Develop the basic disciplinary knowledge about the various important 

natural products like terpenoids and develop the potential to establish the 
structure by using standard chemical and analytical methods.

MCH-401(O-1) CO3: Elaborate the basic knowledge about the steroids and learn how to 
establish the structure of steroids by using standard chemical and 
analytical methods

MCH-401(O-1) CO4: Carry out independent investigations of flavanoids and other Natural 
Pigments which is very useful to create awareness about the 
environmental sustainability of these materials.

Semester- IV

Course Name: Chemistry of Natural Products Lab

Course Code (CC): PMCH-401(O-1) 
PMCH-401(O-1) CO1: Provide  an  overview  of  the  various  isolation  techniques  of  natural

products.

PMCH-401(O-1) CO2: Develop  the  basic  disciplinary  knowledge  about  soxhlet  extraction
technique.

PMCH-401(O-1) CO3: Elaborate the knowledge how to isolate essential oils by using Clevenger
apparatus

PMCH-401(O-1) CO4: : Impart the knowledge about the chemistry of isolated natural products.



Semester- IV

Course Name: Medicinal Chemistry  

Course Code (CC): MCH 401(O-2)

MCH-401(O-2) CO1: Interpret  basic  concepts,  ideas  and  theories  related  to  Pharmaceutical
Chemistry. Define routes of drug administration, Dosage forms of drugs
and their routes and Principle of drug action.

MCH-401(O-2) CO2: Describe  receptors,  agonist,  antagonist  and  theories  related  to  their
mechanism.  To  describe  Metabolism  of  drug  action  and
Pharmacokinetics in drug development process. 

MCH-401(O-2) CO3: It  develops  interests  and  awareness  in  students  for  Drug  Chemistry
related  to  medicinal  chemistry  by  different  examples,  theories  and
explanation.Which can also be useful for human welfare and applicable
in emergency situation.

MCH-401(O-2) CO4: Discuss about Antibiotics, Anti-infective Drugs, Cardiovascular Drugs, 
Psychoactive Drugs, Anti-neoplastic Drugs agents with pharmacological 
activities, synthesis and their respective application. It is also high scope 
and opportunities for a student in higher studies.

Semester- IV

Course Name: Medicinal Chemistry Lab

Course Code (CC): PMCH-401(O-2) 
PMCH-401(O-2) CO1: Sketch the method of preparation selected drug molecule. 

PMCH-401(O-2) CO2: Illustration  of  properties  and  application  of  different  types  of  drug
molecule and medicines. 

PMCH-401(O-2) CO3: Evaluation the pharmacological activity and its structure activity relation 
of drug



Semester- IV

Course Name: Photochemistry and Pericyclic Reactions

Course Code (CC): MCH 402(O-1) 

MCH-402(O-1) CO1: Brief  understanding  of  the  principle  and  applications  of  topic  and
knowledge of UV Visible light interaction during chemical reaction.

MCH-402(O-1) CO2: Understand photochemical transformation in advanced study.

MCH-402(O-1) CO3:  Explanation and understanding of theoretical  idea about isomerisation
and photochemical rearrangement.

MCH-402(O-1) CO4: Apply theories of photochemical reactions to predict feasibility and 
stereochemistry of products of organic reactions.

Semester- IV

Course Name: Photochemistry and Pericyclic Reactions Lab

Course Code (CC): MCH 402(O-1) 

PMCH-402(O-1) CO1: Utilize various techniques to separate the mixture of organic compounds.

PMCH-402(O-1) CO2: Understand group transformation through laboratory experiments

PMCH-402(O-1) CO3: Identify various kinds of peaks of functional group by using IR and NMR
spectroscopy peaks and perform photochemical transformations.



Semester- IV

Course Name: Heterocyclic Chemistry

Course Code (CC): MCH 402(O-2) 

MCH-402(O-2) CO1: Knowledge of different heterocyclic ring containing one, two and three
hetero atoms and their reaction mechanism.

MCH-402(O-2) CO2: Understand  the  reaction  mechanism  and  application  of  heterocyclic
compound for further higher studies.

MCH-402(O-2) CO3: Content of course is very useful in higher competitive exams like NET,
GATE and various exams.

MCH-402(O-2) CO4: Develop skill as well as employability to students.

Semester- IV

Course Name: Heterocyclic Chemistry Lab

Course Code (CC):PMCH 402(O-2) 

PMCH-402(O-2) CO1: Knowledge of different heterocyclic reaction mechanism through 
laboratory experiments.

PMCH-402(O-2) CO2: Understand  the  reaction  mechanism  and  application  of  heterocyclic
compound in research and development.

PMCH-402(O-2) CO3: Content of course is very useful in higher competitive exams like NET,
GATE and various exams.

PMCH-402(O-2) CO4: Develop skill as well as employability to students.

Semester- IV

Course Name: Fertilizer, Cement & Ceramic

Course Code (CC): MCH -401(IC-2)

MCH -401(IC-2) CO1: Develop basic knowledge about manufacturing processes with 
illustrated diagrams used in different chemical industries.

MCH -401(IC-2) CO 2: Acquire basic idea about raw materials, used in industries like cement, 
fertilizers, paints and glass and ceramics.

MCH -401(IC-2) CO3: Appraise them with understanding of environmental and health hazards 
related to industries and society.



MCH -401(IC-2) CO4: Describe basic concept regarding coatings and acquire knowledge about
world standards used in cement and paint industry.

MCH -401(IC-2) CO5: Develop theoretical and practical knowledge which will be beneficial in 
career in various industries.

Semester- IV

Course Name: Fertilizer, Cement & Ceramic Lab

Course Code (CC): PMCH -401(IC-2)

PMCH -401(IC-2) CO1: Evaluate the quality of water by analyzing its hardness, alkalinity and 
pH.

PMCH-401(IC-2) CO2: Estimation of content of Nitrogen/Phosphorous in a fertilizer sample.

PMCH -401(IC-2) CO3: Appraise about role of time and quality of sand on setting of cement.

PMCH -401(IC-2) CO4: Preparation of different coloured paints in lab.

Semester- IV

Course Name: Total Quality Management 

Course Code (CC): MCH-401(IC-3)

MCH -401(IC-3) CO1: Understanding of concept of   quality, ISO & various standards.

MCH -401(IC-3) CO2: Learning of  various management  systems with  SOPs, six sigma  & 5S.

MCH -401(IC-3) CO3: Well verse with regulatory bodies and environmental standards for 
environment protection.

MCH -401(IC-3) CO4: Knowledge about assessment and analysis of data by using modern 
computational & statistical methods for problem solution.

Semester- IV

Course Name: Total Quality Management Lab

Course Code (CC): PMCH-401(IC-3)

PMCH -401(IC-3) CO1: Construction  of  different  polymeric  species  using  suitable  chemical
methods.

PMCH -401(IC-3)CO 2: Evaluation of some specific properties of polymers such as softening 



and melting points and glass transition temperature.
PMCH -401(IC-3) CO3: Construction  of  Nano-based  materials  in  laboratory  using  suitable

techniques.

PMCH -401(IC-3) CO4: Performances of synthesized Nanomaterials for different applications 
such photo-catalytic behavior, antibacterial and antifungal activities.

Semester- IV

Course Name: Food Science & Biotechnology 

Course Code (CC): MCH-402(IC-1)

MCH -402(IC-1) CO1: Understand course of action of nutritive aspects of food constituents

MCH -402(IC-1) CO2: Compare the different heat and cold preservation methods of food.

MCH -402(IC-1) CO3: Apply scientific  knowledge about  food additives  and explain various
common food additives.

MCH -402(IC-1) CO4: Illustrate about cell components, Watson and Crick Model, concept of
gene and central dogma.

MCH -402(IC-1) CO5: Gain knowledge about microbial Biotechnology – its Industrial uses.

Semester- IV

Course Name: Food Science & Biotechnology Lab

Course Code (CC): PMCH-402(IC-1)

PMCH -402(IC-1) CO1: Performing  basic  food  science  experiments,  analyze,  interpret  and
present the data effectively.

PMCH-402(IC-1) CO 2: Generating new experiments by using separation and analytical 
techniques evaluate the use of food microbiology in lab by experiments.



Semester- IV

Course Name: Analytical Chemistry 

Course Code (CC): MCH-402(IC-2)

MCH -402(IC-2) CO1: Access the  important  terminology  in  Analytical  chemistry,  including
types of analysis, classification, statistical analysis and validation

MCH -402(IC-2) CO2: Application of various statistical tools such as Mean, Median, Average
deviation, standard deviation, correlation coefficient, regression analysis
and assemble different statistical methods such as: Q-test, Z-test, Least
square methods for deriving calibration graph. Deriving statistical data
by the application of Ms-excel.

MCH -402(IC-2) CO3: Apply  of  different  separation  techniques  such  as:  chromatography
(Paper, Thin layer and Column), ion exchange and solvent extraction
mechanisms.

MCH -402(IC-2) CO4: Evaluation of chemical methods of analysis such as: volumetric and 
gravimetric analysis. 

MCH -402(IC-1) CO5: Access  various  optical  methods  of  analysis  including  and apply  this
knowledge in different field of research.

Semester- IV

Course Name: Analytical Chemistry  Lab

Course Code (CC): PMCH-402(IC-2)

PMCH -402(IC-2) CO1: Performing  basic  food  science  experiments,  analyze,  interpret  and
present the data effectively.

PMCH-402(IC-2) CO2: Generating  new  experiments  by  using  separation  and  analytical
techniques evaluate the use of food microbiology in lab by experiments.



Semester- IV

Course Name: Chromatographic Techniques 

Course Code (CC):) MCH-402(IC-3)

MCH -402(IC-3) CO1: Explain the disciplinary concept of the most important Solid liquid and
gas  chromatographic  techniques  and  develop  interest  among  the
students about these modern analytical separation techniques.

MCH -402(IC-3) CO2: Evaluate  the  strengths  and  limitations  of  the  most  important
chromatographic  separation  and  detection  methods  in  relation  to  the
properties of the sample which is useful to manage future projects in
multidisciplinary environments.

MCH -402(IC-3) CO3: Illustrate the basic Principal and applications of modern analytical tools
like HPLC GC-MS and Ion exchange chromatography which is very
useful in the Protection of our environment from toxic heavy metal ions.

MCH -402(IC-3) CO4: Choose and plan the use of suitable chromatographic techniques and 
very popular solvent extraction technique for actual analytical problems 
based on a reasonable degree of knowledge of potentially relevant 
method.

Semester- IV

Course Name: Chromatographic Techniques Lab 

Course Code (CC): PMCH-402(IC-3)

PMCH -402(IC-3) CO1: Performing different separation techniques.

PMCH-402(IC-3) CO2: Evaluate  the  ion  exchange  capacity  of  different  resins  by  using
chromatographic techniques.

PMCH -402(IC-3) CO3:  Identify the number of component present in given mixture by using
chromatographic techniques.

PMCH -402(IC-3) CO4: Separation of inorganic ions by using chromatographic technique.



Semester- IV

Course Name: Project 

Course Code (CC): PMCH-403

PMCH -403 CO1: Demonstrate analytical and practical training.

PMCH -403 CO2: Interpretation and organization of data

PMCH -403 CO3:  Develop thesis writing skills.

Semester- IV

Course Name: Heritages of Uttarakhand 

Course Code (CC): VAC-C 12

VAC-C 12 CO1: Acquire knowledge about the history, culture and language of the state.

VAC-C 12 CO2: Illustration of various important famous and some unknown historical
and spiritual places in and around the city.

VAC-C 12CO3: The student will be able to know all the heritage sites with its place, its
historical importance, architectural characteristics available in Dehradun
such as clock tower, kalinga war memorial, mussorie library, mall road
etc.

VAC-C 12CO4: The student will also able to know all the famous educational places, 
their history, importance and contribution






