
B.Sc. Programme Industrial Chemistry  

COURSE OUTCOMES  

CORE COURSES  

 

Industrial Chemistry-I: Industrial Chemicals and Environment 

By the end of the course, the students will be able to: 

 

CO-1 
Know applications of various types of dyes including those in foods and textiles 

CO-2 
Understand the production, storage and handling of important gases like-oxygen, argon, 

helium, hydrogen and acetylene. 

CO-3 
Understand and develop efficacy in handling and preparation of frequently used 

inorganic chemicals like acids, bases, oxidizing and disinfecting chemicals 

CO-4 
Learn major causes of air pollution, its control and alarming problem of global 

warming. 

CO-5 
Know qualitative and quantitative measurements of water treatment, conservation and 

handling of industrial effluent. 

 

 

Chemistry-I: Atomic structure, bonding, General Organic Chemistry & Aliphatic 

hydrocarbons 

By the end of the course, the students will be able to: 

 

 

CO-1 

Solve the conceptual questions using the knowledge gained by studying the quantum 

mechanical model of the atom, quantum numbers, electronic configuration, radial and 

angular distribution curves, shapes of s, p, and d orbitals, and periodicity in atomic radii, 

ionic radii, ionization energy and electron affinity of elements 

CO-2 
Draw the plausible structures and geometries of molecules using radius ratio rules, 

VSEPR theory and MO diagrams (homo- & hetero-nuclear diatomic molecules) 

CO-3 
Understand and explain the differential behavior of organic compounds based on 

fundamental concepts learnt. 

CO-4 
Formulate the mechanism of organic reactions by recalling and correlating the 

fundamental properties of the reactants involved. 

CO-5 
Learn and identify many organic reaction mechanisms including free radical 

substitution, electrophilic addition and electrophilic aromatic substitution. 

 

Mathophysics-I: Mechanics  

By the end of the course, the students will be able to: 



CO-1 

Understand the role of vectors and coordinate systems in Physics, solve Ordinary 

Differential Equations, laws of motion and their application to various dynamical 

situations. 

CO-2 

Learn the concept of Inertial reference frames their transformations. Also, the concept 

of conservation of energy, momentum, angular momentum and apply them to basic 

problems. 

CO-3 

Understand the phenomena of elastic and in-elastic collisions, phenomenon of simple 

harmonic motion, understand angular momentum of a system of particle, understand 

concept of Geosynchronous orbits 

CO-4 
Understand special theory of relativity - special relativistic effects and their effects on 

the mass and energy of a moving object. 

CO-5 

In the laboratory course, after acquiring knowledge of how to handle measuring 

instruments (like screw gauge, Vernier calipers, travelling microscope) student shall 

embark on verifying various principles and associated measurable parameters. 

 

 

Industrial Chemistry-II: Fossil Fuels, Cleansing Agents and Food Additives 

By the end of the course, the students will be able to: 

CO-1 
Know about fuels, composition, carbonization of coal, gasification, liquefaction, and 

coal tar based chemicals and layout for key processes in oil refining. 

CO-2 

Understand the role of petroleum and petrochemical industry, composition, 

applications, process-cracking. Increasing demand of non-petroleum fuels, synthetic 

fuels. Petrochemical. 

CO-3 

Understand different fossil fuel products and processes, types of lubricants their 

property based on viscosity index, cloud point, pore point and applications of lubricant 

in Industry. 

CO-4 
Know types of oils, fat splitting, familiarized with rancidity, saponification value, 

iodine number, Superiority of synthetic detergent and role of Surfactants. 

CO-5 
Know merits and demerits of synthetic and natural colouring, flavouring and 

sweetening agents as food additives. 

 

 

Chemistry –II:  Chemical Energetics, Equilibria & Functional Group Organic Chemistry-1 

By the end of the course, the students will be able to: 

 

CO-1 
Understand the laws of thermodynamics, thermochemistry and equilibria. 

CO-2 
Understand concept of pH and its effect on the various physical and chemical properties 

of the compounds. 

CO-3 
Use the concepts learnt to predict feasibility of chemical reactions and to study the 

behaviour of reactions in equilibrium. 

CO-4 
Understand the fundamentals of functional group chemistry through the study of 

methods of preparation, properties and chemical reactions with underlying mechanism. 



CO-5 
Use concepts learnt to understand stereochemistry of a reaction and predict the reaction 

outcome 

CO-6 
Design newer synthetic routes for various organic compounds. 

 

 

Mathophysics-II: Calculus and Matrices  

By the end of the course, the students will be able to: 

CO-1 
Define and use fundamental concepts of calculus including limits, continuity and 

differentiability. 

CO-2 
Solve systems of linear equations and find eigenvalues and corresponding eigenvectors 

for a square matrix, and check for its diagonalizability. 

CO-3 
Perform operations with various forms of complex numbers to solve equations. 

 

 

Industrial Chemistry –III: Industrial Chemistry-Inorganic Materials  

By the end of the course, the students will be able to: 

CO-1 
Establish an appreciation of the role of inorganic chemistry in the chemical sciences. 

CO-2 
Gain sound knowledge of inorganic materials like silicates, ceramics and cement. 

CO-3 
Develop skills to estimate various components of fertilizers. 

CO-4 
Understand the ethical, historic, philosophical, and environmental dimensions of 

problems and issues facing industrial chemists. 

CO-5 
Get skilled in scientific method of planning, developing, conducting, reviewing and 

reporting experiments. 

CO-6 
Identify various concepts of industrial metallurgy which will help them to explore new 

innovative areas of research. 

CO-7 
Know scientific methods employed in inorganic chemistry. 

 

 

Chemistry – III: Solutions, Phase Equilibria, Conductance, Electrochemistry & Functional 

Group Organic Chemistry –II 

By the end of the course, the students will be able to: 

CO-1 
Explain the concepts of different types of binary solutions-miscible, partially miscible 

and immiscible along with their applications. 

CO-2 
Explain the thermodynamic aspects of equilibria between phases and draw phase 

diagrams of simple one component and two component systems. 

CO-3 
Explain the factors that effect conductance, migration of ions and application of 

conductance measurement. 



CO-4 

Understand different types of galvanic cells, their Nernst equations, measurement of 

emf, calculations of thermodynamic properties and other parameters from the emf 

measurements. 

CO-5 
Understand and demonstrate how the structure of biomolecules determines their 

chemical properties, reactivity and biological uses. 

CO-6 
Design newer synthetic routes for various organic compounds 

 

 

 

Mathophysics–III: Algebra 

By the end of the course, the students will be able to: 

CO-1 
Recognize the mathematical objects that are groups, and classify them as abelian, cyclic 

and permutation groups etc. 

CO-2 
Explain the significance of the notion of cosets, normal subgroups, and factor groups. 

CO-3 
Understand the fundamental concepts of rings, fields and integral domains. 

CO-4 
Know about vector spaces over a field, and linear transformations. 

 

Industrial Chemistry –IV: Pharmaceuticals, Fermentation, Pesticides & Perfumes 

By the end of the course, the students will be able to: 

CO-1 
Have sound knowledge of pharmaceuticals, cosmetics, perfumes and pesticides. 

CO-2 
Become well equipped to design, carry out, record and analyze the industrial 

preparations 

CO-3 
Understand the ethical, historic, philosophical, and environmental dimensions of 

problems and issues facing industrial chemists. 

CO-4 
Become skilled in problem solving, critical thinking and analytical reasoning. 

CO-5 
Identify and solve chemical problems and explore new innovative areas of research. 

CO-6 
Know the proper procedures and regulations for safe handling and use of chemicals and 

can follow the proper procedures. 

 

Chemistry-IV: Chemistry of s- and p-Block Elements, States of Matter and Chemical Kinetics 

By the end of the course, the students will be able to: 

CO-1 
Understand the chemistry and applications of s- and p-block elements. 

CO-2 
Derive ideal gas law from kinetic theory of gases and explain why the real gases deviate 

from ideal behaviour. 

CO-3 
Explain Maxwell-Boltzmann distribution, critical constants and viscosity of gases. 



CO-4 
Explain the properties of liquids especially surface tension and viscosity. 

CO-5 
Explain symmetry elements, crystal structure specially NaCl, KCl and CsCl 

CO-6 
Define rate of reactions and the factors that affect the rates of reaction. 

CO-7 
Understand the concept of rate laws e.g., order, molecularity, half-life and their 

determination 

CO-8 
Learn about various theories of reaction rates and how these account for experimental 

observations. 

 

 

 

Mathophysics-IV: Waves and Optics 

By the end of the course, the students will be able to: 

CO-1 
Understand Simple harmonic oscillation and superposition principle. 

CO-2 
Understand the importance of classical wave equation in transverse and longitudinal 

waves and solving a range of physical systems on its basis. 

CO-3 
Understand Concept of normal modes in transverse and longitudinal waves: their 

frequencies and configurations. 

CO-4 

Understand Interference as superposition of waves from coherent sources derived from 

same parent source. Demonstrate understanding of Interference experiments: Young’s 

Double Slit, Fresnel’s biprism, Llyod’s Mirror, Newton’s Rings. 

CO-4 
Demonstrate basic concepts of Diffraction: Superposition of wavelets diffracted from 

apertures. Understand Fraunhoffer Diffraction from a slit. 

CO-5 
Concept of Polarization 

CO-6 

In the laboratory course, student will gain hands-on experience of using various optical 

instruments and making finer measurements of wavelength of light using Newton Rings 

experiment, Fresnel Biprism etc. Resolving power of optical equipment can be learnt 

first hand. 

CO-7 
The motion of coupled oscillators, study of Lissajous figures and behaviour of 

transverse, longitudinal waves can be learnt in this laboratory course. 

 

 

  



DISCIPLINE SPECIFIC ELECTIVE COURSES (DSE)  

 

DSE-1: Chemistry of d-Block elements, Quantum Chemistry & Spectroscopy   

By the end of the course, the students will be able to: 

  

CO-1  
Understand chemistry of d and f block elements, Latimer diagrams, properties of 

coordination compounds and VBT and CFT for bonding in coordination compounds 

CO-2 
Understand basic principles of quantum mechanics: operators, eigen values, averages, 

probability distributions. 

CO-3 
Understand and use basic concepts of microwave, IR and UV-VIS spectroscopy for 

interpretation of spectra. 

CO-4 Explain Lambert-Beer's law, quantum efficiency and photochemical processes. 

 

DSE-2: Polymer Chemistry (Industrial Chemistry)   

By the end of the course, the students will be able to: 

CO-1  
Know about history of polymeric materials and their classification   

CO-2 
Learn about different mechanisms of polymerization and polymerization techniques 

CO-3 
Evaluate kinetic chain length of polymers based on their mechanism 

CO-4 
Differentiate between polymers and copolymers 

CO-5 
Learn about different methods of finding out average molecular weight of polymers 

CO-6 
Differentiate between glass transition temperature (Tg) and crystalline melting point 

(Tm) 

CO-7 
Determine Tg and Tm 

 

 

DSE-3: Element of Modern Physics   

By the end of the course, the students will be able to:  

CO-1  
  Understand historical basis of quantum mechanics. 

CO-2 
Explain how quantum mechanical concepts answer some of unanswered questions of 

Classical mechanics such as photoelectric effect, Compton scattering etc. 

CO-3 
Explain inadequacy of Rutherford model, discrete atomic spectra from hydrogen like 

atoms and its explanation on quantum mechanical basis. 

CO-4 
Demonstrate ability to apply wave-particle duality and uncertainty principle to solve 

physics problems. 

CO-5 
Explain two slit interference experiment with photons, atoms and particles establishing 

non-deterministic nature of QM. 



CO-6 
Set up Schrodinger equation for behavior of a particle in a field of force for simple 

potential and find wave solutions establishing wave-like nature of particles. 

CO-7 
Demonstrate ability to solve 1-D quantum problems including the quantum particle in a 

box, a well and the transmission and reflection of waves 

CO-8 
Explain nuclear structure, binding energy, nuclear models and impossibility of an 

electron being in the nucleus as a consequence of the uncertainty principle. 

CO-9 
Understand radioactivity, radioactive decays, apply radioactive laws to solve related 

physics problems and Pauli’s prediction of neutrino, and the subsequent discovery. 

 

DSE-4: Organometallics, Bio-Inorganic Chemistry, Polynuclear Hydrocarbons and UV, IR    

By the end of the course, the students will be able to:  

CO1  

Understand the chemistry and applications of 3d elements including their oxidation states 

and important properties of the familiar compounds potassium dichromate, potassium 

permanganate and potassium ferrocyanide  

CO2 
Use IR data to explain the extent of back bonding in carbonyl complexes 

CO3 
Get a general idea of toxicity of metal ions through the study of Hg2+ and Cd2+ in the 

physiological system 

CO4 

Understand the fundamentals of functional group chemistry, polynuclear hydrocarbons 

and heterocyclic compounds through the study of methods of preparation, properties and 

chemical reactions with underlying mechanism. 

CO5 
Gain insight into the basic fundamental principles of IR and UV-Vis spectroscopic 

techniques. 

CO6 
Use basic theoretical principles underlying UV-visible and IR spectroscopy as a tool for 

functional group identification in organic molecules. 

 

 

DSE-5: Green Chemistry (Industrial Chemistry)   

By the end of the course, the students will be able to:  

CO1  
Understand the twelve principles of green chemistry and will build the basic 

understanding of toxicity,hazard and risk of chemical substances.    

CO2 
Understand stoichiometric calculations and relate them to green chemistry metrics.They 

will learn about atom economy and how it is different from percentage yield. 

CO3 

Learn to design safer chemical ,products and processes that are less toxic,than current 

alternatives. Hence,they will understand the meaning of inherently safer design for 

accident prevention and the principle "what you don't have can't harm you" 

CO4 

Understand benefits of use of catalyst and bio catalyst ,use of renewable feed stock which 

helps in energy efficiency and protection of the environment, renewable energy sources, 

importance led reactions in various green solvents. 

CO5 

Appreciate the use of green chemistry in problem solving skills, critical thinking and 

valuable skills to innovate and find out solution to environmental problems. Thus the 

students are able to realise that chemistry can be used to solve rather than cause 

environmental problems. 



CO6 

Green chemistry is a way to boost profits, increase productivity and ensure sustainability 

with absolute zero waste. Success stories and real world cases also motivate them to 

practice green chemistry.These days customers are demanding to know about a product: 

Is it green? Does it contribute to global warming? Was it made from non depletable 

resources? Students have many career opportunities as " green" is the path to success. 

 

DSE-6: Calculus and Geometry   

By the end of the course, the students will be able to: 

CO1  
Sketch curves in a plane using its mathematical properties in the different coordinate 

systems of reference. 

CO2 
Compute area of surfaces of revolution and the volume of solids by integrating over 

cross-sectional areas. 

CO3 
Be well-versed with conics and quadric surfaces so that they should able to relate the 

shape of real-life objects with the curves/conics. 

 

 

  



SKILL ENHANCEMENT ELECTIVE COURSES (SEC) 

 

SEC-1: Green Methods in Chemistry 

By the end of the course, the students will be able to: 

 

 

CO-1  Get idea of toxicology, environmental law, energy and the environment 

CO-2 
Think to design and develop materials and processes that reduce the use and generation 

of hazardous substances in industry. 

CO-3 Think of chemical methods for recovering metals from used electronics materials. 

CO-3 Get ideas of innovative approaches to environmental and societal challenges. 

CO-4 
Know how chemicals can have an adverse/potentially damaging effect on human and 

vegetation 

CO-5 
Critically analyse the existing traditional chemical pathways and processes and 

creatively think about bringing environmentally benign reformations in these protocols. 

CO-6 
Critically analyse the existing traditional chemical pathways and processes and 

creatively think about bringing environmentally benign reformations in these protocols. 

CO-7 Convert biomass into valuable chemicals through green technologies. 

 

SEC-2: Instrumental Methods of Analysis 

By the end of the course, the students will be able to: 

CO-1  What are the different types of spectroscopic methods of analysis. 

CO-2 
The instrumentation and the applications of the UV- Visible, Atomic, IR, 1H NMR 

spectrometry 

 

SEC-3: Basic Analytical Chemistry 

By the end of the course, the students will be able to: 

CO-1  Handle analytical data 

CO-2 Determine composition and pH of soil, which can be useful in agriculture 

CO-3 Do quantitative analysis of metal ions in water 

CO-4 Separate mixtures using separation techniques 

CO-5 Estimate macro nutrients using Flame photometry 

 

SEC-4: IT Skills of Chemists 

By the end of the course, the students will be able to: 

CO-1  Become familiar with the use of computers 

CO-2 
Use software for tabulating data, plotting graphs and charts, carry out statistical analysis 

of the data 

CO-3 Solve chemistry problems and simulate graphs. 

CO-4 
Prepare documents that will incorporate chemical structure, chemical equations, 

mathematical expressions from chemistry. 



 

 

 

 


