
Semester 

Level of 
Course 

High Level 
Course 

Type 

Theory 

CHM-75T-301 - Hard & Soft Acids and Bases, 
Transition metal Complexes, Spectroscopy, 
Organosulphur Compounds, Synthetic 

Polymers, Drugs & Dyes, Electrochemistry 

Code ofthe 
Course 

CHM-75T-301 

Type of the 
Course 

Regular Students 

MJR 

Paper code and 
Nomenclature 

CHM-75T-301 

Objectives of the Course: 

Syllabus 

Hard & Soft Acids and Bases, Transition 

metal Complexes, Spectroscopy, 
Organosulphur Compounds, Synthetic 
Polymers, Drugs & Dyes, Electrochemistry 

Credit Distribution 

Theory 

4 

Hard & Soft Acids and Bases 
Transition metal Complexes 
Spectroscopy, Organosulphur 
Compounds, Synthetid 
Polyrmers, Drugs Dyes 
Electrochemistry 

Title ofthe Course/Paper 

Practical 

Duration of 
Examination 

CA- 1Hrs 

EoSE -3Hrs 

Total 

4 

Maximum Marks 

(CA+ EoSE) 

CA- 20 Marks 

EoSE- 80 Marks 

NHEQF 
Level 

7 

Credits 

critical thinking skills and research in chemistry 

4 

Course Delivery 
Method 

Lectures 

Minímum Passing 
Marks (CA + EoSE) 

CA- 08 Marks 
EoSE-32 Marks 

The main objective of this course is to provide students with a theoretical 

and conceptual understanding of the principles and applications of HSAB 

theory in predicting the stability and reactivity of chemical species. 

Furthermore, the coordination chemistry for transition metals including 
crystal field theory and ligand field theory is also explored. Principles and 
applications of electronic transitions (UV), vibrational modes (IR) including 
NMR Spectroscopic study are also incorporated in this course to determine 
the structures and dynamics of organic molecules. Structure, synthesis, and 

reactivity of sulfur-containing organic molecules along with structure, 
properties and applications of synthetic polymers are also included to enhance 
knowledge in this field. 
Chemistry and applications of synthetic drugs and industrial dyes along with 
the principles of electrochemistry, redox reactions, and applications such as 
batteries, fuel cells, and electroplating are also incorporated to provide 
knowledge. 
This course aims to furnish theoretical concepts with practical applications 
and to effectively prepare students for advanced studies. 



Syllabus 
CHM-75T-301 -Hard & Soft Acids and Bases, Transition metal Complexes, 

Spectroscopy, Organosulphur Compounds, Synthetic 
Polymers, Drugs & Dyes, Electrochemistry 

Hard & Soft Acids and Bases (HSAB): 
Unit-I 

Classification of acids and bases as hard and soft. Pearson's HSAB concept, acid-base strength 

and hardness and softness. Symbiosis. theoretical basis of hardness and softness, 

electronegativity and hardness and softness. 

Metal-ligand bonding in Transition Metal Complexes: 

Limitations of valence bond theory, an elementary idea of crystal-field theory, crystal-field 

splitting in octahedral, tetrahedral and square planar complexes, factors affecting the crystal 

field parameters. 

Magnetic properties of Transition Metal Complexes: 

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only 

formula, L-S coupling, correlation of u, and H.ce values, orbital contribution to magnetic 

moments, application of magnetic moment data for 3d-metal complexes. 

Unit-II 

Electromagnetic Spectrum: An Introduction, Absorption Spectroscopy. 

15 Lecture 

Ultraviolet (UV) Spectroscopy: Absorption laws (Beer-Lambert Law), molar absorptivity, presentation 

and analysis of UV spectra, types of electronic transitions, effect of solvents on transitions, effect of 

conjugation. Concept of chromophore and auxochrome. Bathochromic, hypsochromic, hyperchromic 

and hypochromic shifts. UV spectra of conjugated enes and enones. Applications of UV-visible 

spectroscopy, electronic spectra. 

Infrared (IR) spectroscopy - Molecular vibrations, modes of vibrations in diatomic, linear 

and non-linear polyatomic molecules. Force constant and its significance. Hook's law, selection 
rules, intensity and position of IR bands, measurement of IR spectrum, fingerprint region, 
characteristics absorption of various functional groups and interpretation of IR spectra of 
simple organic compounds. Applications of infrared spectroscopy in elucidation of structure of 
molecules. 



Nuclear Magnetic Resonance (NMR) Spectroscopy: 
Proton magnetic resonance ('H-NMR) spectroscopy, nuclear shielding and deshielding, 
chemical shift and molecular structure, spin-spin splitting and coupling constants, areas of 

signals. Interpretation of NMR spectra of simple organic molecules such as ethyl bromide, 

ethanol, acetaldehyde, 1,1,2-tribromoethane, ethyl acetate, toluene and acetophenone. 
Problems pertaining to the structure elucidation of simple organic compounds using 'H NMR 
data. 

Unit-II 

Organosulphur Compounds: Nomenclature, structural features, methods of formation and 
chemical reactions of thiols, sulphonic acids, sulphonamides. Sulpha drugs: sulphacetamide, 

sulphaguanidine, sulphadiazine, sulphapyrimidine, sulphamethoxazole. 

15 Lecture 

Organic Synthesis via Enolates: Acidity of a-hydrogens, alkylation of diethyl malonate and 
ethyl acetoacetate. Claisen condensation., Keto-enol tautomerism in ethyl acetoacetate. 

Synthetic applications of ethyl acetoacetate and malonic ester. 

Synthetic Polymers: Addition or chain-growth polymerization. Free radical and ionic 
polymerization. Ziegler-Natta catalyst condensation or step-growth polymerization. Polyesters, 

polyamides, phenol-formaldehyde resins, urea-formaldehyde resins, epoxy resins and 
polyurethanes. Natural and synthetic rubber. 

Synthetic Drugs: Nomenclature, classification, drug actions metabolism of drugs, 

Antipyretics, Analgesic, Antiseptics Antimalarial etc. 

Photochemistry: 

Synthetic Dyes: Colour and constitution (electronic concept). Classification of dyes. 
Chemistry and synthesis of methyl orange, congo red, malachite green, crystal violet, 
phenolphthalein, fluorescein, alizarin and indigo. 

Unit- IV 

15 Lecture 

Interaction of radiation with matter, difference between thermal and photochemical processes. 
Laws of photochemistry: Grothus-Drapper law, Stark -Einstein law, Jablonski diagram 
depicting various proceses occurring in the exited state, qualitative description of 
fluorescence, phosphorescence, non-radiative processes (internal conversion, intersystem 
crossing), quantum yield, photosensitized reactions-energy transfer processes (simple 
examples). Photochemical (hydrogen-bromine and hydrogen-chlorine reactions). 



Electrochemistry: Types of reversible electrodes: Gas- metal ion, metal- metal ion, metal 
insoluble salt- anion and redox electrodes, clectrode reactions. Nernst's cquation, derivation of 
cell E.M.F. and single electrode potential, standard hydrogen electrode, reference electrodes, 
standard electrode potential, sign conventions, electrochemical serics and its significance. 
Electrolytic and galvanic cell: Reversible and irreversible cells, conventional representation 
of electrochemical cells. E.M.F. of a cell and its measurements. Computation of cell EMF. 
Calculation of thermodynamic quantities of cell reactions (4G, AH and K). Polarization, over 
potential and hydrogen over-voltage. Structure of double- layer, theories by Helmholtz, Guoy 
Chapman and Stern. 
Concentration cells with and without transport, liquid-junction potential, application of 
concentration cells, valency of ions. Solubility product and activity coefficient., potentiometric 
titrations. Determination of pH using hydrogen, quinhydrone and glass electrodes. by 
potentiometric methods. 

Suggested BookS and References: 

1. Concise Inorganic Chemistry by J.D. Lee, Wiley. 
2. Inorganic Chemistry by Catherine E. Housecroft and Alan G. Sharpe, Pearson. 

15 Lecture 

3. Selected Topics in Inorganic Chemistry by Wahid U. Malik. G. D. Tuli and R. D. Madan. 

S. Chand, New Delhi. 

4. Advanced Inorganic Chemistry: Volume I & II by Satya Prakash, G. D. Tuli, S. K. Basu 

and R. D. Madan, S. Chand, New Delhi. 

5. Principles of Inorganic Chemistry by Puri, Sharma & Kalia, Vishal Publishing Co. 

6. Spectroscopy of Organic Compounds PS Kalsi, New Age international Publisher. 

7. Organic Spectroscopy by William Kemp Mac Millan. 

8. Elementry organic Spectroscopy by Y. R. Sharma S Chand and Compony PVt Ltd. 

9. Organic Chemistry by Leroy G.Wade, Jan W. Simek & Maya S.Singh, Pearson. 

10. Organic Chemistry by I. L. Finar, Pearson. 
11. Organic Chemistry by R.T. Morrison, R.N. Boyd & S.K. Bhattacharjee, Pearson. 
12. Dyes and Drugs by Harold H. Trimm, William Hunter Jr., Taylor & francs Ltd. 
13. Introduction synthetic drugs and dyes by R.S. Rao, Gomathi Shridhar, Himalya 

Publishing House. 
14. Polymer Chemistry: Synthesis and Charactrisation By Prashant D. Ashtaputrey & 

Santosh D. Ashtaputrey, Prints Publication PVT. Ltd. 
15. Principles of Physical Chemistry by B. R. Puri, L. R. Sharma & M. S. Pathania, Vishal 

Publishing Co. 
16. Advanced Physical Chemistry by Gurdeep Raj, Goel Publishing House. 
17. Physical Chemistry by W. Atkins, Oxford University Press. 



18. Physical Chemistry by R. J. Silby and R. A. Alberty, John Wiley & Sons. 

19. Physical Chemistry by G.M. Barrow, Tata McGraw-Hill. 

20. Photochemistry by Gurdeep Raj, Krishana Prakashan. 

21. Basic Concepts in Electrochemistry by Bhatu Shivaji Desale, Walnut Publication. 

22. Introduction to Polymer Science and Technology by N.B. Singh and S.S. Das, New Age 

International Publisher. 

23. Principles of Physical Chemistry by B. R. Puri, L.R. Sharma and M. S. Pathania, Vishal 

Publishing Co. 
24. A Textbook of Physical Chemistry by K. L. Kapoor (Volume 4), Macmillan Ltd 

Suggested E-resources: 

All the above suggested books are available as e- books. 

Online Lecture Notes and Course Materials: 

All prescribed courses are available in digital form in the form of e-books, Adobe Acrobat 

documents (PDF), web page 



Semester 

V 

Level of 
Course 

High Level 
Course 

Type 

Practical 

Code ofthe 

Course 

Syllabus 
CHM-75P-302 - Chemistry Lab-V 

CHM-75P-302 

Type ofthe 
Course 

MJR 

Regular Students 
Paper code and 
Nomenclature 

CHM-75P-302 
Chemistry Lab-V 

Objectives of the Course: 

Theory 

Title of the Course/Paper 

Chemistry Lab-V 

Credit Distribution 

Practical 

2 

Duration of 
Examination 

CA- 1Hrs 
EoSE -4Hrs 

Total 

2 

Maximum Marks 

(CA + EoSE) 

CA- 10 Marks 

EoSE- 40 Marks 

NHEÌF 

Level 

7 

Credits 

Course Delivery 
Method 

Practical 

2 

Minimum Passing 
Marks (CA + EoSE) 

CA- 04 Marks 
EoSE-16 Marks 

|The main objective of this course is to provide students with hands-on 
experience in Inorganic, Organic, and Physical Chemistry experiments to 
strengthen their theoretical knowledge and develop laboratory skills. 
Students will learn to prepare coordination compounds, analyze organic 
mixtures, and determine molecular properties through experimental 
techniques. The course emphasizes skill development in qualitative and 

quantitative analysis, synthesis, separation, purification, and identification of 
compounds, along with accurate data recording, result interpretation, and 
safety practices in the laboratory. It also aims to build confidence for viva 
Voce and enhance scientific reasoning. 



Inorganic Chemistry 
Preparations: 

a. Potassium trioxalatochromate(III) trihydrate, K3[Cr(C204)3].3H;0 
b. Hexammine nickel (II) chloride, [Ni (NH)6]Ci: 

Organic Chemistry 

C. Tris (Thiourea) copper (I) sulphate, [Cu. 3/CS(NH)2] 2S042H;0 
d. Prussian blue [Iron (1l) hexacyano ferrate (II)], KFe[Fe(CN)a 

Qualitative Analysis: 

Physical Chemistry 

Syllabus 
CHM-75P-302 -Chemistry Lab-V 

Molecular Weight Determination 

Analysis of an organic mixture containing two solid components using H20, NaHC03 and 
NaOH for separation and identification of components through the functional group 
analysis, determination of melting point and prepare their derivatives and further determine 

their melting points. 

Conductometry 

10 marks 

10 marks 

a. Determination of molecular weight of a non-volatile solute by Rast 

method/Beckmann freezing point method. 
b. Determination of the apparent degree of dissociation of an electrolyte (e.g. NaCl) in 

aqueous solution at different concentrations by ebullioscopy. 

Viva voce 

10 marks 

C. Determination of molecular weight of organic compound by elevation of boiling 

point 

Practical Record 

a. To determine the strength of the given acid using standard alkali solution (strong acid 

vs. strong base, weak acid vs. strong base, and strong acid vs. weak base). 
b. To determine the solubility and solubility product of a sparingly soluble electrolyte. 
c. To study the kinetics of saponification of ethyl acetate using standard sodium 

hydroxide. To determine the ionization constant of a weak acid. 

5 marks 

5 marks 



Suggested Books and References: 
1. Vogel's Qualitative Inorganic Analysis, A. I. Vogel Prentice Hall. 

2. Vogel's Quantitative Inorganic Analysis Including Elementary Instrumental Analysis, 
ELBS. 

3. Vogel's Textbook of Quantitative Chemical Analysis, A. I. Vogel, Pearson Education 
Ltd. 

4. Advanced Practical Organic Chemistry by N. K. Vishnoi, Vikas Publishing House Pvt 
Ltd. 

5. Comprehensive Practical Organic Chemistry: Preparation and Quantitative Analysis, V. 
K Ahluwalia. Universities Press, Hyderabad. 

6. Laboratory Techniques in Organic Chemistry by V. K Ahluwalia, IK International, N 
7. Advanced Practical Organic Chemistry J. B Yadav, Goel Publishing House. 
8. Practical Physical Chemistry, by B. D Khosla, S. Chand & Company. 

Suggested E-resources: 
All the above suggested books are available as e- books. 

Online Lecture Notes and Course Materials: 
All prescribed courses are available in digital form in the form of e-books, Adobe Acrobat 

documents (PDF), web pages etc. 

Course Learning Outcomes: 
By the end of this course, students will get a clear understanding of various concepts related to the principles 
and applications of HSAB theory in predicting the stability and reactivity of chemical species. Further, 
students will get clear and deep understanding of a coordination chemistry of transition metals, including 
crystal field theory and ligand field theory. Principles and applications of electronic transitions (UV), 

vibrational modes (IR) including NMR spectroscopic study will provide knowledge to determine the 
structures and dynamics of molecules. Structure, syntheses, and reactivity of sulfur-containing organic 
molecules in addition to structure, properties, and applications of synthetic polymers, pharmaceuticals and 
industrial dyes will enhance the knowledge of students. They can understand the principles of 
electrochemistry, including redox reactions and practical applications such as batteries, fuel cells, and 

electroplating. 

This course integrates theoretical knowledge with practical applications, equipping students for advanced 
studies, research and professional practice in the field of chemistry. 



Semester 

VI 

Level of 
Course 

High Level 
Course 

Type 

Theory 

CHM-76T-303 - Bioinorganic chemistry, 
Organometallic chemistry, Heterocyclie 

chemistry, Carbohydrates, Spectroscopy, 
Quantum Mechanics and MOT 

Code of the 
Course 

CHM-76T-303 

Type ofthe 
Course 

Regular Students 

MJR 

Paper code and 
Nomenclature 

CHM-76T-303 

Objectives of the Course: 

Syllabus 

Bioinorganic chemistry, Organometallic 
chemistry, Heterocyclic chemistry, 
Carbohydrates, Spectroscopy, Quantunm 

|Mechanics and MOT 

Theory 

4 

Bioinorganic chemistry, 
Organometallic chemistry, 
Heterocyclic chemistry, 
Carbohydrates, Spectroscopy, 
Quantum Mechanics and MOT 

Title of the Course/Paper 

Credit Distribution 

Practical 

Duration of 

Examination 

CA- 1Hrs 
EoSE -3Hrs 

Total 

4 

Maximum MarkS 

(CA + EoSE) 

CA- 20 Marks 

EoSE- 80 Marks 

NHEQF 
Level 

Credits 

4 

Course Delivery 
Method 

Lectures 

Minimum Passing 
Marks (CA + EoSE) 

CA- 08 Marks 
EoSE-32 Marks 

The main objective of this course is to provide students with a theoretical 
understanding of advanced concepts in chemistry emphasizing both fundamental 
principles and practical applications. 
Bioinorganic chemistry is introduced to study the role of metals in biological 
systems and their coordination environments. 

Organometallic chemistry is explored including the structure, 
bonding and reactivity of metal-carbon bonds along with the chemistry of 
inorganic polymers with their synthesis, properties and applications. 
The syntheses and reactivity of heterocyclic compounds and carbohydrates have 
been incorporated to achieve knowledge and deep understanding in these fields. 
Spectroscopic techniques are incorporated, viz. rotational and vibrational 
spectroscopy to understand molecular rotations and vibrations, raman spectroscopy 
for complementary vibrational analyses, electronic spectroscopy for studying 
electronic transitions in molecules. Principles of quantum mechanics and its 
applications in molecular orbital theory (MOT) are also introduced for 
understanding molecular structure and bonding. 
This course integrates theoretical concepts of spectroscopy and quantum mechanics 
to prepare students for advanced research and problem-solving inmodern chemistry 



CHM-76T-303 -Bioinorganic chemistry, Organometalic chemistry, Heterocyclic 
chemistry, Carbohydrates, Spectroscopy, Quantum Mechanics and MOT 

Bioinorganic chemistry: 

Organometallic Compounds: 

Syllabus 

Essential and trace elements to biological processes, Metalloporphyrin with special reference 
to hemoglobin and myoglobin. Biological role of alkali and alkaline earth metal ions with 
special reference to Ca", Nitrogen fixation. 

Inorganic Polymers: 

Unit-I 

Definition, nomenclature and classification of organometallic compounds. Preparation, 
properties, bonding and applications of alkyls and aryls of Li, AI, Hg, Sn and Ti, A brief 
account of metal ethylenic complexes and homogeneous hydrogenation, Mononuclear 
carbonyls and the nature of bonding in metal carbonyls. 

Heterocycic Compounds 

Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in 

triphosphazenes. 

Unit-II 

15 Lecture 

Introduction: Molecular orbital diagram and aromatic characteristics of pyrrole, furan, 
thiophene and pyridine. Methods of synthesis and chemical reactions with particular emphasis 
on the mechanism of electrophilic substitution. Mechanism of nucleophilic substitution 
reactions in pyridine and derivatives. Comparison of basicity of pyridine, piperidine and 
Pyrrole. 

Introduction to condensed five- and six-membered heterocyles. Preparation and reactions of 
indole, quinoline and isoquinoline with special reference to Fisher-indole synthesis, Skraup 
synthesis and Bischler-Napieralski synthesis, Mechanism of electrophilic substitution reactions 
of indole, quinoline and isoquinoline. 

Carbohydrates: Introduction, classification, constitution and reaction of glucose and fructose, 
Mutarotation and its mechanism, Cyclic structure : pyranose and furanose forms, Haworth 
projection formulae, Configuration of monosacharides, Determination of ring size, 
Conformational analysis of morosaccharides, Epimerization, Chain lengthening and chain 
shortening in aldoses. Interconversion of aldoses and ketoses. 
Disaccharides: Structure determinations of maltose, lactose and sucrose. 
Polysaccharides: Structure of starch and cellulose, glycosidic linkages. 

15 Lecture 



Spectroscopy: 
Introduction: Electromagnetic radiation, Spectrum, Basic features of different spectrometers, 
Statement of the Born-Openheimer approximation, Degrees of freedom. 

Rotational Spectrum: Diatomic molecules, Energy levels of a rigid rotator (semi-classical 

principles), Selection rules, Spectral intensity using population distribution (Maxwell 
Boltzmann distribution), Determination of bond length, Qualitative description of non-rigid 
rotator, Isotope effect. 

Unit-III 

Vibrational Spectrum: Infrared spectrum: Energy levels of simple harmonic oscillator, 

Selection rules, Pure vibrational spectrum, intensity, determination of force constant and 

qualitative relation of force constant and bond energies, effect of anharmonic motion and 

isotope on the spectrum, Idea of vibrational frequencies of different functional groups. 

Raman Spectrum: Basic principles and applications, Concept of polarizability, Pure rotational 

and pure vibrational Raman spectra of diatomic molecules, Selection rules 

Electronic Spectrum: Concept of potential energy curves for bonding and antibonding 

molecular orbitals, Qualitative description of selection rules and Frank Condon principle. 

Qualitative description of o, n and n M.0. and their respective energy levels. 

Elementary Quantum Mechanics: 

Molecular orbital theory: 

Unit-IV 

Black-body radiation, Planck's radiation law, Photoelectric effect, Heat capacity of solids, 

Bohr's mnode of hydrogen atom (no derivation) and its defects. Compton effect. 

De Broglie hypothesis, The Heisenberg's uncertainty principle, Sinusoidal wave equation, 

Hamiltonian operator, Schrodinger wave equation and its importance, Physical interpretation 

of the wave function, Postulates of quantum mechanics, quantum number and their importance, 

Particle in a one-dimensional box. 

15 Lecture 

Basic ideas, criteria for forming M.0. from A.0. Construction of M.0's by LCAO method 

H} ion, calculation of energy level from wave functions, physical picture of bonding and 

antibonding wave functions, concept of o, a', n, TT* orbitals and their characteristics. Hybrid 

orbitals - sp, sp², sp², calculation of coefficients of A.0.'s used in these hybrid orbitals. 

Introduction to valence bond model of H2, comparison of M.0. and V.B. models. 

Suggested Books and References: 

1. Bioorganic, bioinorganic and supramolecular chemistry by Kalsi and Ashu, New Age 

International. 

2. Bioinorganic Chemistry by Ankita Das, Asim K Das and Mahua Das. Books & Allied. 

3. Principal of bioinorganic Chemistry by Stphen J. Lippard, Jerem M. Berg, Universal 

Science Books. 

Ril 

4. Basic Organometallic Chemistry by BD Gupta, A. J. Elias, Universities Press 

5. Organometallic Chemistry and Catalysis by Didier Astruc, Springer. 



6. Organic Chemistry by R. T. Morrison and R. N. Boyed, Prentice Hall. 
7. Organic Chemistry by I. L. Finar (Vol. I & II), ELBS. 
8. Advanced Organic Chemistry by A. Bahl and B. S. Bahl, S. Chand. 
9. Organic Chemistry by S. S. Gupta, Oxford University Press. 
10. Modern Organic Chemistry by M.K. Jain and S. C. Sharma, Vishal Publishing Co. 

11. Essentials of carbohydrate Chemistry by John F. Robyt, Springer 
12. Heterocyclic Chemistry By R.R Gupta, Springer. 
13. Heterocyclic Chemistry byRK Bansal New Age International Publishers. 

14. Principles of Physical Chemistry by B. R. Puri, L.R. Sharma and M. S. Pathania, Vishal 

Publishing Co. 
15. Advanced Physical Chemistry by Gurdeep Raj, Goel Publishing House. 

16. Atkins' Physical Chemistry by Atkins, Julio De Paula and James Keeler, Oxford. 

17. Quantum Chemistry (2n edition) by Donald A. McQuarrie, University Science Book 

Sausalito, California. 

Suggested E-resources: 
All the above suggested books are available as e- books 

Online Lecture Notes and Course Materials: 

All prescribed courses are available in digital form in the form of e-books, Adobe Acrobat 

documents (PDF), web pages etc. 



Semester 

Level of 

Course 

High Level 
Course 

Type 

Practical 

Code ofthe 
Course 

CHM-76P-304 -Chemistry Lab-VI 

CHM-76P-304 

Type ofthe 
Course 

Regular Students 

MJR 

Paper code and 
Nomenclature 

CHM-76P-304 

Chemistry Lab-VI 

Objectives of the Course: 

Syllabus 

Theory 

0 

Title of the Course/Paper 

Chemistry Lab-VI 

Credit Distribution 

Practical 

2 

Total 

CA- 1Hrs 
EoSE -4Hrs 

2 

Duration of Maximum Marks 

Examination(CA + EoSE) 

CA- 10 Marks 

EoSE- 40 Marks 

NHEQF 
Level 

Credits 

Course Delivery 
Method 

Practical 

2 

Minimum Passing 
Marks (CA + EoSE) 

CA- 04 Marks 

EoSE-16 Marks 

The main objective of this course is to provide students with hands-on training in 

Inorganic, Organic, and Physical Chemistry experiments. Students will learn 

quantitative estimation of water quality parameters, synthesis of important 

organic compounds through classical reactions, and determination of 
and using pH-metry, potentiometry, physicochemical properties 

spectrophotometry. The course aims to strengthen analytical skills, 

laboratory techniques, accuracy in experimental work, and safe handling of 

chemicals. It also helps students to correlate theoretical knowledge with 

practical applications and prepares them for viva voce and research-based 

learning. 
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