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Background 

The Chemistry Department of Gurugram University, Gurugram, Haryana - India was established 
in 2020. 

The vision of the Department of Chemistry is to promote excellence and innovation in teaching 
and research. 

The Department believe to create an academically stimulating atmosphere for students. 

The Mission of the Department of Chemistry is to educate and train students to achieve excellence 
in science via chemistry, which will empower them to contribute to the development of the nation. 

The Department aims to encourage critical thinking and develop research skill. 
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Vision and Mission 

Vision 

1. To impart knowledge and skills in the area of Chemistry, to promote excellence and innovation,

instill curiosity and ignite interest in relevant areas to inspire young minds to make significant 

contributions for the betterment of mankind. 

2. To develop a department that can effectively harness its strength to create an academically

inspiring atmosphere by inculcating students with cultural and ethical values. 

Mission 

1. To promote, inspire and nurture the fundamentals of chemistry through courses offered to the

students. 

2. To provide high quality and innovative education with emphasis on both theory and practical

training for transformation of young budding chemists into productive scientists, excellent 

teachers, entrepreneurs and creative independent researchers. 

3. To support inter disciplinary research with focus on solving problems of global significance

by working jointly with other universities and research Institutes. 
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Programme Outcomes 

On completing B.Sc Programme with the subject Chemistry, the students shall be able to realize 
following programme outcomes: 

PO Description 

PO-1 Understand the advance concepts of organic, physical, and inorganic along their application. 

PO-2 
Execute innovative and critical thinking in chemical sciences, which they have developed from 
theory classrooms and practical labs. 

PO-3 Identify the given chemical problems and analyse them using scientific tools. 

PO-4 Interpret the data collected from an experiment. 

PO-5 
Communicate well with others, make effective presentations, and write scientific reports and 
documents. 

PO-6 
Handle analytical techniques such as UV-Vis spectrophotometer, FTIR, Polarimeter, 
Potentiometer, Colorimeter, Chromatography etc. 

PO-7 
Understand the major thrust areas in chemical sciences to do their future Masters and jobs in 
industries or academia. 
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Programme Specific Outcomes 

On completing B. Sc Programme with the subject Chemistry, the students shall be able to realize 
following outcomes: 

PSO Description 

PSO-1 
The detailed functional knowledge of theoretical concepts and experimental aspects of 
Chemistry. 

PSO-2 
To integrate the knowledge gained with various contemporary and evolving areas in 
chemical sciences like analytical, synthetic, pharmaceutical, etc. 

PSO-3 
To understand, analyze, plan and implement qualitative as well as quantitative analytical 
synthetic and phenomenon-based problems in chemical sciences. 

PSO-4 Provide opportunity to excel in academia, research or industry. 
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Undergraduate Attributes 

An Undergraduate B.Sc. student with Chemistry Subject is envisaged to have the following attributes: 

Disciplinary Knowledge 

Creative and Critical Thinking 

Reflective Thinking 
Problem Solving 
Communication Skills 

Research Skills 

Life Skills 
Multidisciplinary Competence 
Moral and Ethical Values 

Inculcate the importance of Life-long Learning 
Global Competence 
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Qualification Descriptors 

To be eligible for admission in B.Sc programme the candidate should have minimum 50% marks in their 
Senior secondary (10+2) from a recognized school education board with Physics, Chemistry and 
Biology/Mathematics as the main subject. 
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' Department of Chemistry 

t\B\Ui\' tN\\t\NCEMENT COURSE FROM THE DEPARTMENT FOR POOL Of THE COURSE I THE U IVERSITY 
�Th s courses ar offered by department of Indian and Foreign Languages for students of other departments/same department and leads to enhancement in the ability of

learn Regional and foreign languages) 

Semester I 

Course Cours L T p L T p M RKS 

Course Title 
Credits 

Code CID (Hrs) Credits Tl TE Pl PE Total 

English Language and I Communication: Level-I 
OR 

AEC-1 �'4lm�-�-1 
2 50 

OR I�'4lm�-�-I 

Semester 2 
-

Cours L T p L T p 
Course 

MARKS 

Code 
Course Title e ID Credits 

(Hrs) Credits Tl TE Pl PE Total 

I 
English Language and 

Communication: Level-2 
OR 

AEC-2 
ft<fi'4lm�. �-2 

2 50 

OR 

I ���- �-2 
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Core Course: Single major 

COURSE DETAILS: 

Course Title Inorganic Chemistry-I 

Semester Semester-1 

Course Code 240/CHE/CC/101 

Course ID CC-A1

Level of Course 100-199

Total Credits 04 (Lecture: 03, Tutorial: 0, Practical: 01) 

Total Marks 100 

Marks Distribution 
Theory External: 50  Theory Internal: 25 
Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 5 
Lectures (L) Hours per Week: 3 Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 

Develop a fundamental understanding of periodic properties, chemical bonding theories and 
extraction methods of metals.  
Acquire skills in quantitative analysis through practical experiments in titrimetric analysis and 
acid-base titrations. 
Foster analytical thinking in understanding the relationship between electronic structure, chemical 
bonding, and physical properties of elements and compounds. 
Apply theoretical knowledge to practical scenarios such as metal extraction methods and chemical 
bonding predictions. 
Critically analyze experimental data and theoretical concepts to draw conclusions and solve 
problems in chemistry.  

COURSE OUTCOMES: 

Students will be able to Explain and predict trends in atomic and ionic radii, ionization enthalpy, 
electron gain enthalpy, and electronegativity using various scales.   
Understand the principles of ionic bonding, metallic bonding, and weak forces.  
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Apply valence bond theory and VSEPR theory to predict shapes and hybridization in simple 
inorganic molecules and ions.  
Analyze and compare different methods of metal extraction including Ellingham diagrams, 
electrolytic reduction, and hydrometallurgy.  
Perform and interpret results from titrimetric experiments including acid-base titrations and 
quantitative analysis of solutions. 

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 45 

Unit Topics Contact 
Hours 

I Periodic Properties 

maximum multiplicity. Periodic classification of elements into s, p d & f block 
elements and electronic configuration, screening effect, effective nuclear charge 

scussion and trends of the following properties of 
representative elements (s & p block): atomic and ionic radii, ionization enthalpy, 

12 

II Chemical Bonding-I 
Ionic Bonding: Lattice energy, Born-Haber cycle, solvation energy, and ionic 
radii; Metallic Bonding: Band theory, conductors, semiconductors, and insulators; 
Weak forces: Van der Waals forces, ion-dipole forces, dipole-dipole interactions, 
induced dipole interactions, instantaneous dipole-induced dipole interactions, 
hydrogen bonding. 

11 

III Chemical Bonding-II 
Covalent Bonding: Valence bond theory (Heitler-London approach) and its 
limitation, directional characteristics of covalent bond, type of hybridization and 
shapes of simple inorganic molecules and ions (BeF2, BF3, CH4, PF5, SF6, IF7, SO4

-

2, ClO4
-1, NO3

-1) valence shell electron pair repulsion (VSEPR) theory to NH3, 
H3O+, SF4, ClF3, H2O, SnCl2, ClO3

-1 and ICl2
-1.  

11 

IV Extractions of Metals 
General modes of occurrence of metals. Ellingham diagrams for the reduction of 
metal oxides using carbon and carbon monoxide as reducing agents. Electrolytic 
Reduction, Hydrometallurgy. Methods of purification of metals: Electrolytic Kroll 
process, Parting process, van Arkel-
refining. 

11 

V Practical 30 
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1. 

(i) Calibration and use of apparatus
(ii) Preparation of solutions of different Molarity/Normality.

2. Acid-Base Titrations: Principles of acid-base titrations to be discussed.
(i) Estimation of oxalic acid using standardized NaOH solution
(ii) Estimation of sodium carbonate using standardized HCl.
(iii) Estimation of carbonate and hydroxide present together in a mixture.
(iv) Estimation of carbonate and bicarbonate present together in a mixture.

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 75 (External: 50 + Internal: 25) 

Internal Assessment: 25 Marks 
Class Participation: 05 Marks 

Seminar/Presentation/ Assignment: 05 Marks 
Mid Term Exam: 15 Marks 

External Assessment: 50 Marks 
(03 Hours) 

End Term Exam: 50 Marks 

Practical Exam: Total Marks: 25 (External: 20 + Internal: 05) 

Internal Assessment: 05 Marks Class Participation: 05 Marks 

External Assessment: 20 Marks 
(03 Hours) 

End Term Practical Exam: 10 Marks 

Lab record: 05 Marks 

Viva Voce: 05 Marks 

Instruction for End-Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 
Question-1 will be a compulsory question consisting short answer type questions covering all the units of 
the syllabus. All questions should carry equal marks. Log table and non-programmable calculator is 
allowed.   

SUGGESTED BOOKS 

1. "Concise Inorganic Chemistry" by J.D. Lee, Sudarshan Guha (Indian Adaptation)
2. "Inorganic Chemistry" by Puri, Sharma, and Kalia
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3. "Principles of Inorganic Chemistry" by B.R. Puri, L.R. Sharma, and K.C. Kalia
4. "Extractive Metallurgy" by T. Rosenqvist, Terkel Rosenqvist (Indian Edition)
5. "Quantitative Chemical Analysis" by Daniel C. Harris
6. "Vogel's Textbook of Quantitative Chemical Analysis" by J. Mendham, R.C. Denney, J.D.

Barnes, and M. Thomas
7. "Fundamentals of Analytical Chemistry" by Douglas A. Skoog, Donald M. West, F. James

Holler, and Stanley R. Crouch
8. "Quantitative Inorganic Analysis" by A. I. Vogel
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COURSE DETAILS:

Course Title Organic Chemistry-I 

Semester Semester-1 

Course Code 240/CHE/CC/102 

Course ID CC-A2

Level of Course 100-199

Total Credits 04 (Lecture: 03, Tutorial: 0, Practical: 01) 

Total Marks 100 

Marks Distribution 
Theory External: 50  Theory Internal: 25 
Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 5 
Lectures (L) Hours per Week: 3 Practicals (P) Hours per Week: 2 

COURSE OBJECTIVES: 

Fundamental understanding of basic concepts in organic chemistry. 
Equip students with detailed knowledge of organic reaction mechanisms. 
Develop a comprehensive understanding of 2D and 3D structure of compounds including 
isomerism, conformational and configurations analysis, 
Enhance laboratory skills through practical experiments. 

COURSE OUTCOMES: 

Students will be able to classify and name organic compounds, understand hybridization and 
electronic displacements, and apply these concepts to predict bond properties and reactivity. 
Capable of analysing and explaining organic reaction mechanisms, identifying reaction 
intermediates, and assessing the relative stability of these intermediates. 
Demonstrate proficiency in identifying and distinguishing between different types of isomerism, 
understanding chiral and achiral molecules, and applying CIP rules for configuration. 
Gain a thorough understanding of the properties, preparation methods, and reactivity patterns of 
alkanes, alkenes, and alkynes, including detailed mechanisms of key reactions. 

23



Students will develop practical skills in organic chemistry laboratory techniques, including 
purification, melting and boiling point determination, distillation, sublimation, and organic 
synthesis. 

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 45 

Unit Topics Contact 
Hours 

I Basic Concepts in Organic Chemistry 
Classification, and Nomenclature of organic compounds, Hybridization: 
Shapes of molecules, influence of hybridization on bond properties. 
Electronic Displacements: Inductive, electromeric, resonance and 
mesomeric effects, hyperconjugation and their comparison & applications. 
Mechanism of Organic Reactions: Curly arrow rules, formal charges, 
Electrophiles and Nucleophiles, Homolytic and Heterolytic fission with 
suitable examples. 
Reaction intermediates: Carbocations, Carbanions, Free radicals, Carbenes, 
arynes and nitrenes (Types, shape, structure, Mechanistic study and relative 
stability)  
Strength of organic acids and bases: Comparative study with emphasis on 
factors affecting pK values. 

11 

II Stereochemistry and Conformational Analysis 
Isomerism: Types of isomerism, Optical isomerism: elements of symmetry, 
Optical Activity, Specific Rotation, Molecular chirality/asymmetry, 
Enantiomers, chiral and achiral molecules with two stereogeniccentres, 
Diastereoisomers, Meso compounds, Racemic mixture and resolution. 
Relative and absolute configuration: CIP rules, D/L and R/S designations. 
Geometric isomerism: Configuration of geometric isomers. Cis-Trans and 
E & Z nomenclature, Conformational isomerism: Conformational analysis 
of ethane and n-butane; chair, boat, half chair and twist boat conformations 
of cyclohexane (interconversions and energy level diagram). 
Interconversions of Newman projection and Sawhorse formulae, Wedge 
Formula and Fischer representations (Erythrose, Threose and Tartaric acid), 
Difference between configuration and conformation. 

12 

III Hydrocarbons (Alkanes and Alkenes-1) 
Alkanes: Physical (Boiling point, melting point, solubility) and chemical 
properties (Combustion, cracking, and reforming) of alkanes, general 
methods of preparation: Wurtz reaction, Kolbe reaction, Corey-House 

11 
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reaction and decarboxylation of carboxylic acids, 
Reactivity and Mechanisms: Free radical substitutions, halogenation: 
relative reactivity and selectivity.  
Alkenes: Structure and isomerism, physical (Boiling point, melting point, 
solubility) and chemical properties (Stability, reactivity).  

IV Hydrocarbons (Alkenes-1I and Alkynes) 
Alkenes: Formation, Mechanism of elimination reactions (E1, E2, E1cb), 
Saytzeff and Hoffmann elimination, Reactions of alkenes: Electrophilic 
additions their mechanisms (Markownikov/ Anti Markownikov addition), 
mechanism of oxymercuration-demercuration, hydroboration-oxidation, 
ozonolysis, reduction (catalytic and chemical), syn and anti-hydroxylation 
(oxidation).  
Alkynes: General methods of preparation, reactions of alkynes: acidity, 
electrophilic and nucleophilic additions, hydration to form carbonyl 
compounds, alkylation of terminal alkynes. 

11 

V Practical 
1. Calibration of a thermometer.
2. Purification of organic compounds by crystallization using the

following solvents:
a. Water    b. Alcohol     c. Alcohol-Water

3. Determination of the melting points of prepared organic compounds
(Kjeldahl method and electrically heated melting point apparatus).

4. Determination of boiling point of liquid compounds. (boiling point
lower than and more than 100 °C by distillation and capillary
method).

5. Effect of impurities on the melting point  mixed melting point of
two unknown organic compounds.

6. Simple Distillation of Organic Mixtures.
7. Fractional Distillation of Alcohols
8. To study the process of sublimation of camphor and phthalic acid.
9. Organic Preparation:

a. Bromination of acetanilide/aniline/phenol,
b. Nitration of nitrobenzene/toluene
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COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 75 (External: 50 + Internal: 25) 

Internal Assessment: 25 Marks 
Class Participation: 05 Marks 

Seminar/Presentation/ Assignment: 05 Marks 
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Mid Term Exam: 15 Marks
External Assessment: 50 Marks 

(03 Hours) 
End Term Exam: 50 Marks 

Practical Exam: Total Marks: 25 (External: 20 + Internal: 05) 

Internal Assessment: 05 Marks Class Participation: 05 Marks 

External Assessment: 20 Marks 
(03 Hours) 

End Term Practical Exam: 10 Marks 

Lab record: 05 Marks 

Viva Voce: 05 Marks 

Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 
Question-1 will be a compulsory question consisting short answer type questions covering all the units of 
the syllabus. All questions should carry equal marks. Log table and non-programmable calculator is 
allowed.   

SUGGESTED BOOKS 

1. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

2. J. E. McMurry, Fundamentals of Organic Chemistry, 7thEdition, Cengage Learning India, 2013.
3. R. N. Boyd, R. T. Morrison and S. K. Bhattcharjee, Organic Chemistry, 7thEdition, Pearson, 2014.
4. P. S. Kalsi, Stereochemistry Conformation and Mechanism, New Age International, 2005.
5. J. Singh, L.D.S. Yadav, Organic Chemistry (Volume I), 14th Edition, Pragati Prakashan, 2019.
6. E. L. Eliel & S. H. Wilen, Stereochemistry of Organic Compounds, Wiley: London, 1994.
7. S. M. Mukerji, S. P. Singh, K.P.Kapoor and R. Das, Organic Chemistry (Volume I), 2nd Edition,

New Age International Publishers, 2010.
8. S. M. Mukerji, S. P. Singh, K.P. Kapoor and R. Das, Organic Chemistry (Volume II), 2nd Edition,

New Age International Publishers, 2012.
9. B.S. Furniss ; A. J. Hannaford ; P.W.G. Smith ; A. R. Tatchell, Practical Organic Chemistry, 5th Edition.,

Pearson, 2012.
10. F.G. Mann & B.C. Saunders, Practical Organic Chemistry, Pearson, 2009.
11. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R.(2012),Vogel's textbook of Practical Organic

Chemistry, Pearson.
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• Course Title 

I 
St>mt'ster 

( 1111rq• Codl' 

13achclor ul' �cirncc with Ma_1or 111 Chc111istry 
Core Course 

(To be c!Tcctivc from Session 2026-27) 

Physical Chemistry-I 

Semeskr-1 

I 
I 

260/CHE/CC/IOJ 
L ----------+----------------------------,1 

Coursl' ll) CC-.\J 

I Pvrl of Course I 100-199 

I rotal Credits I 04 (Lecture: 03, Tutorial: 0, Practical: 01)

I olal \larks 

1Vlarks Distribution 

I 100 

Theory External: 50 
Practical External: 20 

Theory Internal: 25 
Practical Internal: 05 

COlJRSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

·1 ,,1al Hour, pH \\'eek: 4

! Lc�tu n·s (L) H_o u_,_:;_ -p-e�r-"��1 c�c�k�:_J_--�������--r�r_,--:_;-_ct_i_ c-;_l _ _  (l_>)_H_�_u_r_s_p_c_:r_W_c_'c _k_:_2 __ _ 

COLRSE OB.JECTIVES 

• Tu develop a fundamental undcrstandir,g of the rates of chemical reactions, including
r,IIL' l,1ws. order. and halr-lik or reactions.

• ru 111troJuce the foundatiomil theories of reaction rntcs and their role in t:xplaining
rcac1Ion mechanisms.

• To develop mathematical skills for determining the order and rate constants ot'
chemical reactions.

• To provide comprehensive knowledge of electrolytic conductance and the thcoril.'s
governing ionic conduction.

• T" lkvl'lop L''(pnirnental and analytical skills in conductivity 111easu1-e111cnts,
including 1hr: applica1ion or Kohlrausch's I.aw and tktern1ination of degree of
d1,�1)Clill Ill 11.

COURSE OUTCOMES 

• . ppl1 ..:unccph ut' rcacIiu11 mies lo dcri\ �· rate laws, del\:rn1i11c order u!' reactions. and
c, ;ii u,I IL: ha I I'- Ii l'c I·or di lfcrcnt n:act iun systcnts.

• l·�11la1n .i11d n1t1L·;illy a11;Jiy1c thcorir:s of reaction rates i11 the cuII1ext llfrcactiun
mccl1a111.,11h.

• �l>IVL'. n11111enc,il proble111� tu dctcnninc order a11d rate ClJIIs1aI1ls using appropriate
rnaIhernatical methods.

• Analyze electrolytic conductance and explain ionic mobility using theories such as
Arrhenius theory and Ostwald's dilution h1w.
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Petom conduciity measurements and apply Kohlrausch's Law to determine degree 
of dissociation and related paramcters (c.g.. pK). 

DET\ILED CONTENT OF COURSE: 

lheory S llabus: Total Contact Ilours: 45 

Init Topics 

Chemical Kinetics-I 
Rate of rcaction. rate cquation, factors inlluencing the rate ofa reaction -
Concentration, temperature, pressure. solvent, light, catalyst. Order of a 
Ieaion. inlegrated rate expression for zero order, first order, sccond and 
thud order reaction. Difference between inolecularity and order of reaction. 
Hall-life period of reacion, Methods of delermination of order of reaction 
(Graphical. hall-lite period. Vant Holl method. integrated rate expression 
method), 

i Chemical Kinetics-1| 

ilvl oi iemperature on the rate of reaction - Arrhenius equation, Theories of 
IcaCUOn rate Simple collision theory for unimolecular and bimolecular 
collision. Transition state theory of Bimolecular reactions, Steudy state 
approximation. Comparison between collision theory and Arhenius theory, 
Comparative study of Activated complex theory and collision theory. Theory 
for unimolccular rcactions (Lindemann Hypothesis). 

III Eeetrochemistry-! 
FlectrolytIC conduction. factors affecting clectrolytie conduetion, specific, 
conductance. molar conduct:nce. equivalent conductance and relation among 
then, then varnation with concentration Arrhenius thcory of ionization, 
Oswald's Dilution Law, Debye- Iluckel Onsagcr's cquation Tor strong 
lucrolyles, Transport number. delinition nd determination by ittorl's 
method 

Elketrochemistry-|| 
Kohlıausch's Law. calculation of molar ionie conductance and effect ot 
VIsCOSIly. lemperalure & pressure on it, Appicaion of Kohlrausch's Law in 

calculation of conductance of wcak clecrolytes at ininite dilution. 
Applications of conductivity measurements: deternination of degree ot 
dissociation, determination of Ka of acids, deternmination of solubility product 
of sparinglv soluble salts, conductometrie titrations, Detinition of pH and 
ipka. Buller solution. Butler aclion, |lenderson llazel vquation, Buffer 
mechaisD of buller icUon. 

Contact 
Hours 

11 

12 
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1. Determination of surface tension of a liquid using the drop 
number method. 

2. Determination of surface tension of a liquid using the drop 
weight method. 

3. Determination of surface tension of different mixtures and solutions. 
4. Study of the effect of temperature on the surface tension of a liquid. 

5. Determination of the viscosity ofa liquid using Ostwald's viscometer. 
6. Determination of the viscosity of a liquid using a falling 

sphere viscometer. 

Practical 

7. Study of the effect of temperature on the viscosity of a liquid. 
8. Study of the effect of concentration on the viscosity of a solution. 
9. Determination of the viscosity of polymer solutions. 

COURSE EVALUATION METHODS 

Theory Exams: 

Total Marks: 75 (External: 50 + Internal: 25) 

Internal AssesSment: 25 Marks 

External Assessment: 50 Marks 
(02 Hours) 

Practical Exam: 

Total Marks: 25 (External: 20 + Internal: 05) 

Internal Assessment: 05 Marks 

External Assessment: 20 Marks 

(03 Hours) 

Instructions for End Term Theory Exam: 

Class Participation: 05 Marks 
Seminar/Presentation/ Assignment: 0S 
Marks 

• Mid T'erm Exam: 15 Marks 
End Term Exam: 50 Marks 

• Class Participation: 05 Marks 

30 

End Termn Practical Exam: 10 Marks 
• Lab record: 0S Marks 

Viva Voce: 05 Marks 

The Examiner is requested to set nine questions in total, selecting two questions from 
each section. Question-1 will be a compulsory question consisting short answer type 
questions covering all the units of the syllabus. All questions should carry equal marks. 
Log table and non-progranmable calculator is allowed. 
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SUGGESTED BOOKS 

Theory 

1. Atkins, P., & de Paula, J. (2018). Physical chemistry (|Ith ed.). Oxford University 
Press. 

2. Levine, I. N. (2014). Physical chemistry (6th cd.). McGraw-Hill Education. 
3. Laidler, K. J. (1987). Chemical kinetics (3rd ed.). Harper & Row. 
4. Frost. A. A., & Pearson, R. G. (1961). Kinetics and mechanism (2nd ed.). Wiley. 
5. Puri,B. R., Sharma, L. R., & Pathania, M. S. (2017). Principles of physical chemistry 

(47th ed.). Vishal Publishing Co. 
6. Glasstone, S. (1946). An introduction to electrochemistry. D. Van Nostrand Company. 
7. Bard. A. J., & Faulkner, L. R. (2001). Electrochemical methods: Fundamentals and 

applications (2nd ed.). Wiley. 
8. Bahl, B. S., Tuli, G. D., & Bahl, A. (2016). Essentials of physical chenistry. S. Chand 

Publishing. 

Practical 

1. Kumari, R., & Anand, A. (2018). Physical chemistry laboratory manual: An 
interdisciplinary approach. I.K. International Publishing House. 

2. Vogel, A. I., Jeffery, G. H., Bassett, J., Mendham, J., & Denney, R. C. (1989). 
Vogel 's textbook of quantitative chemical analysis (Sth ed.). Longman. 

3. Yadav, J. B. (2013). Advanced practical plhysical chemistry. Krishna Prakashan 
Media. 

4. Rao, C. N. R., & Agarwala, U. C. (1988). Experiments in physical chemistry. Wiley 
Eastern. 

5. Gupta, S. V. (2014). Viscometry for liquids: Calibration of viscometers. Springer. 
6. Bartell, F. E. (1944). Laboratory manual of colloid and surface chemistry (2nd ed.). 

Edwards Brothers. 

30



Sy 
2 nd SemeSter 

I 
B.Sc. with major in Chemistry 

I

15 
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block clements Deseribe the structure. bonding, and synthecsis of luorides, oxides, and oxvt'uoridcs 
o noble gases 
Explain the chemistry of the boron family, including diboranc's clectron-deficient bonding. 
borazine's structure, and Lcwis acidity of boron trihalides. 
Describe the catcnation, allotropcs of carbon (diamond, graphite, fullcrencs), and the structure ot 
Nilicates and silicones. 
Compre the structure and acidie strength of oxides and oxyacids ofl nitrogen and phosphorus and 
explain allotropes of phosphorus. 

lnit 

Fxplain the structure and properties of oxoacids. hydrogen peroxides and interhalogen compounds. 

DETAILED CONTENT OF COURSE: 

thcory Slabus: Total Contact |lours: 45 

Chemical Bonding-||| 
Molecular orbital theory of homonuclear and heteronuclear diatomic molecules 
(N:. O: C:, cO, and NO), bond order. bond length and bond encrgy. Multiple 
bondng (o and n bond approach) and bond lengths. Covalent character in ionic 
compounds. polarizing power and polarizability. Fajan's rules and consequences 
of polarızation, 

Topics 

Chemistry of s-block elements and Noble gases 
Comparative study. Diagonal relationship and anomalous behaviour of the tirst 
nember of cach group. Solvation and Complex lormation tendency of s-block 
clements. erown cthers and crvptates. Silent features of hydrides. 
Occurrence. nertness and use ol noble yases, structurc, bonding, synthesis and 

Propertis of luorides, oxides and oxy!luorides of Xe. 
Chemistry of Boron family Briet comparative study of group 13 lo 17, Boron family (13th group): Electronic 

kontiguration. periodic properties, inct pair elTeet and diagonal relationship. 
Diborane: Preparation, properties and structure (as an example of electron-deticient 

kompound and multicenter bonding), Borazine chemical properties and structure, 
relative strength of trihalide of Boron as Lewis acids, the structure of aluminiun 
WD horide 

Chemistry of Carbon family 
LleuoI conliyuraion and perodie propclies, Calenation and allotropes ol 
carbon (diamond. yraphite and fullerenes). Carbides, structural aspects ot 
luorocarbons, silicates and silicones. preparation. propcrties and uses. 

Contact 
Hours 

10 

11 

12 

33



IV Chemistry of Nitrogen family 
Electronic configuration and periodic properties, allotropes of phosphorus (white. 
red and black P), Oxides: Structure of oxides of nitrogen and phosphorus. 
Oxyacids: Structure and relative acidic strength of oxy acids of nitrogen and 
phosphorus. 

Chemistry of oxygen family and halogens 
Oxygen family (16th group): Oxy acids of sulphur structure and acidic strength. 
Hydrogen Peroxide propertics and uses. Halogen family (17th group): Interhalogen 
compounds (their properties and structures), Hydra and oxy acids of chlorine - structure 
and comparison of acid strength, cationic nature of lodine. 

Redox Titrations: 
() 

(ii) 

Theory Exams: 

To determine the percentage purity of the given sample of Mohr's 
salt, 22 gm of which are dissolved per liter of the given solution. 
Provided N/20 Potassium permanganate solution. 

(iii) 

To determinc the perccntage of the Ferrous ions in a given sample of 
Mohr's salt, 20 gm of which are dissolved per litre of the given 
solution. Provided N/20 Potassium permanganate solution. 

Practieal 

To determine the number of molecules of water of crystallization in 
the given sample of Oxalic Acid. Provided N/20 Potassium 
permanganate solution. 

(iv) To determine the percentage of Fe (II) ions in the given sample of 
Mohr's salt by titrating it with KCrO, using (diphenylamine/ N 
phenyl anthranilic acid) as indicator. 

(ii) 

(v) To determine the value of x in the given sample of Mohr's salt, 19.5 
gm of which have been dissolved per litre of the water, by titrating it 
with N/20 KCr;0 

2. Paper Chromatography of following metal ions 
(i) Cu (Il) and Cd (I) metal ions 

COURSE EVALUATION METIHODS 

Ni (I) and Co ([) metal ions 

Total Marks: 75 (External: 50 + Internal: 25) 

Internal Assessment: 25 Marks 
Class Participation: 05 Marks 
Seminar/Presentation/ Assignment: 05 Marks 
Mid Term Exam: IS Marks 

12 

30 
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External Assessnent: 50 Marks 
(02 Hours) 

Practical Exam: 

Total Marks: 25 (External: 20 + Internal: 05) 

Internal Assessment: 05 Marks 

External Assessment: 20 Marks 
(03 Hours) 

Instructions for End Term Theory Exam: 

End Term Exam: 50 Marks 

SUGGESTED BOOKS: 

Class Participation: 05 Marks 
End Term Practical Exam: 10 Marks 
Lab record: 05 Marks 
Viva Voce: 05 Marks 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 
Question-I will be a compulsory question consisting short answer type questions covering all the units 
of the syllabus. All questions should carry equal marks. 

Kumar, A.; (202 1 ), Chemistry of the Main Group Elements, Aaryush Education. 
Patania, V.B.; (2007), Periodic Classification of Elements, Canmpus Books International. 

Johnson, W.R.; (2007), Atomic Structure Theory, Springer. 
Kumar, A.; Rathore, V.S.; Chauhan, S.; (2024), Atomic Structure & Bonding, S. Dinesh & Co. 

Greenwood, N.N.; Eamshaw, A.: (1997), Chemistry of the Elements, Elsevier. 
Sharma, R.K.; (2007), Chemistry of Chemieal Bonding. Discovery Publishing Housc. 
Kumar, J.; Sethi, S.: Shewate, V.T.; Mohan, V.: (2025), Inorganie Chemistry: Strueture, 
Bonding and Applications, A.G. Publishing house. 

Huhecy, J.E.. Keiter. E.A. Keiter, R.L., Medhi, O.K.. (2022) Inorganic Chemistry: Principles 
of Structure and Reactivity, Pearson Education. 
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COURSE DETAILS 

Course Title Organic Chemistry-II 

Semester Semester-2 

Course Code CC-AS

Course ID 

Total Credits 04 (Lecture: 03, Tutorial: 0, Practical: 01) 

Total Marks 100 

Marks Distribution 
Theory External: 50 Theory Internal: 25 
Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 5

Lectures (L) Hours per Week: 3 j Practicals (P) Hours per Week: 2 

COURSE OBJECTIVES: 

• Develop a deep understanding of the fundamental concepts in organic chemistry.
• Gain proficiency in explaining reaction mechanisms.
• Acquire practical knowledge of synthetic methods for various organic compounds

including preparation tlc'hniques and reactions.
• Understand the factors influencing reactivity and selectivity in organic reactions.

-

• Apply acquired knowledge to solve problems related to synthesis, reactivity, and
mechanisms of organic compounds in a variety of contexts.

COURSE OUTCOMES: 

• Students will be able to define aromaticity, Huckel's rule, and apply them to predict
aromatic character in various compounds.

• Explain the concept of electrophilic aromatic substitution and predict reaction outcomes.
• Analyze and differentiate between mechanisms of nucleophilic substitution reactions and

various rearrangement reactions.
• Perform and explain synthetic transformations using appropriate methods.
• Evaluate and predict the reactivity and selectivity of organic compounds based on

structural features and electronic effects.
• Apply knowledge of organic chemistry principles to propose synthetic routes, predict

reaction outcomes, and solve problems related to organic synthesis and reactivity.

DETAILED CONTENT OF COURSE: 
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Theory Syllabus: Total Contact Hours: 45 

-----.-------------------- -- ---- -- -----� -- --
Unit 

I 

II 

III 

IV 

Topics 

Aromatic Hydrocarbons 

Concept of Aromaticity, Huckel's rule, aromatic character of arenes, anti­

aromatic and non-aromatic compounds, cyclic carbocations and carbanions 

with suitable examples and heterocyclic compounds with suitable 

examples. Electrophi lie aromatic substitution: halogenation, nitration, 

sulphonation, Friedel Crafts alkylation/ acylation with their mechanism. 

Directing effects of groups in electrophilic substitution. 

Chemistry of Halogenated Hydrocarbons 

Alkyl halides: Methods of preparation and properties, nucleophilic 
substitution reactions-SN 1 , SN2 and SN i mechanisms with stereochemical 
aspects, effect of solvent and energy profile diagrams, nucleophilic 
substitution vs. elimination. 
Ary! halides: Preparation (including preparation from diazonium salts) and 
properties, nucleophilic aromatic substitution; SNAr, Benzyne mechanism. 
Relative reactivity of alkyl, allyl, benzyl, vinyl and aryl halides towards 
nucleophilic substitution reactions. 
Alcohol, Phenol, Ether and Epoxides 

Alcohols: preparation, properties and relative react1v1ty of 1 °, 2° , 3 ° 

alcohols, Hydrogen bonding, Acidic nature, Bouveault-Blanc Reduction, 
Oxidation of diols by periodic acid and lead tetraacetate, Pinacol­
Pinacolone rearrangement. 
Phenols: Preparation and properties; Acidity and affocting factors, Ring 
substitution reactions, Reimer-Tiemann and Kolbe's-Schmidt Reactions, 
Fries and Claisen rearrangements and their mechanism. 
Ethers and Epoxides: Preparation and reactions with acids. Reactions of 
epoxides with alcohols. ammonia and LiAJH4. 
Carbonyl Compounds 

Structure, reactivity, preparation and properties; Nucleophilic additions, 
Nucleophilic addition-elimination reactions with ammonia derivatives with 
mechanism. Mechanisms of Aldo! and Benzoin condensation, Knoevenagel 
condensation, Claisen-Schmidt, Perkin, Cannizzaro and Wittig reaction, 
Beckmann and Benzil-Benzilic acid rearrangements, haloform reaction and 
Baeyer Villiger oxidation, a-substitution reactions, oxidations and 
reductions (Clemmensen, Wolff Kishner, LiAIH4, NaBH4, MPV, PDC). 
Addition reactions of a, P-unsaturated carbonyl compounds: Michael 
addition 
Enolates 
Keto-enol tautomerism of active methylene compounds, Acidity of a­
hydrogens, Preparation and synthetic applications of diethyl malonate and 

Contact 

Hours 

11 

11 

11 

12 

e_!_�acetoacetate. --�- ___ _____ �---
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V Practical 

I. Detection of extra elements (N, S, Cl, Br, I) in organic compounds
(containing upto two extra elements).

2. Systematic qualitative analysis of organic compounds possessing
monofunctional groups (Alcohols, Phenols, Carbonyl, -COOH).
(Including Derivative Preparation).

3. Organic Preparations:
• Acetylation of one of the following amines (aniline, o-, m-, p­

toluidines and o-, m-, p-anisidine) and one of the following phenols
(� -naphthol, vanillin, salicylic acid)

• Benzolyation of one of the following amines (aniline, o-, m-, p­
toluidines and o-, m-, p-anisidine) and one of the following phenols
(P-naphthol, resorcinol, p-cresol) by Schotten-Baumann reaction.

• Oxidation of ethanol/ isopropanol (lodofo1m reaction).

• p-Bromoacetanilide from acetanilide
• Oxime and Sernicarbazone of any one of the following compounds:

acetone, ethyl methyl ketone, cyclohexanone.
• Dibenzalacetone from acetone and benzaldehyde. 
• 2,4-DNP derivative of Benzophenone/ Acetophenonc.

The above derivatives should be prepared using 0.5-1 g of the organic 
compound. The solid samples must be collected and may be used for 
recrystallization and melting point. 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 75 (External: 50 + Internal: 25) 

• Class Participation: 05 Marks

30 

Internal Assessment: 25 Marks • Seminar/Presentation/ Assignment: 05 Marks

• Mid Term Exam: 15 Marks
- -- -- -- -- -- - - -- ----------

External Assessment: 50 Marks 

(02 Hours) 
• End Term Exam: 50 Marks

Practical Exam: Total Marks: 25 (External: 20 + Internal: 05) 

Internal Assessment: 05 Marks • Class Participation: 05 Marks

• End Term Practical Exam: 10 Marks
External Assessment: 20 Marks 

Lab record: 05 Marks•

(02 Hours) 
Viva Voce: 05 Marks•

Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 

38



Question-1 will be a compulsory question consisting short answer type questions covering all the 

units of the syllabus. All questions should carry equal marks. Log table and non-programmable 

calculator is allowed. 

SUGGESTED BOOKS 

1. Morrison, R. N.; Boyd, R. N. Organic Chemistry, Darling Kindersley (India) Pvt. Ltd.
(Pearson Education).

2. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013.

3. Finar, I. L. Organic Chemistry (Volume I), Darling Kindersley (Tndia) Pvt. Ltd. (Pearson
Education).

4. Ahluwalia, V.K.; Bhagat, P.; Aggarwal, R.; Chandra, R. (2005), Intermediate for Organic
Synthesis, I.K.Intemational.

5. Solomons, T. W. G.; Fryhle, C. B. ; Snyder, S. A. (2016),Organic Chemistry, 12th Edition,
Wiley.

6. Chandra, R.; Singh, S.; Singh, A. (2019), Organic reactions and their nomenclature, Arcler
Press.

7. Mann, F. G.; Saunders, B. C. (2009), Practical Organic Chemistry, Pearson Education.
8. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. (2012),Vogel's Textbook of

Practical Organic Chemistry, Pearson.
9. Ahluwalia, V.K.; Aggarwal, R.(2004), Comprehensive Practical Organic Chemistry:

Preparation and Quantitative Analysis, University Press.
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DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 45 

Unit Topics 

II 

Gaseous State-I 
Elementary treatment of gas laws, Real and ideal gases, Boyle's temperature. 
gas constant R and its numerical values critical constants and their 
determination, Kinetic gas equation and its derivation, cause of deviation of 
gascs from idcal bchaviour, Vander waal's cquation and its deviation under 
diflerent PV isotherms of real gases, isotherms of carbon diOxide, continuity 
of states, Relationship between critical constants and vander waal's constants. 
law of corresponding states, Reduced cquation of state, Law of 
corresponding states, liquification of gascs (bascd on Joule- Thomson cffect). 
Degrec of frccdom of motion and principlc of cquipartition of cncrgy. 

Gaseous State-Il: 
|Kinetic Molecular theory of gases, Maxwell's distribution law of velocities 
and energies, Root ncan square velocity, average velocity and most 
probabl velocity and thcir relationship, Mcan frcc path and its derivation, Collision diamcter, Collision number and collision frcqucncy, viscosity of gases. Relationship between mean frec path and coefficient of viscosity. calculation of molecular diameter from coefficient of viscosity. 

III Liguid State and liquid Crystals: 
Structurc of liquids, Properties of liquids-surface tension, refractive index, 
viscosity, vapour pressure and optical rotation and their measurement. |Liquid crystals: Difference between solids, liquids and liquid crystals, types of liquid crystals, Applications of liquid crystals. 

Solid State: 
Crystalline and amorphous solids, Type of unit cells, Laws ot 
crystallography law of constancy of interfacial angcls, law of rational indices, law of symmetry. Symmetry of elements in crystals, Seven crystal systenm, Bravais Lattice Bragg's cquation and its derivation, X-ray diffraction ot crystals. Determination of crystal structure of NaCI, KCI, CsCI. 

Contact 
Hours 

12 

11 
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1. pll metric titration of strong acid vs. strong basc. 
pH metric titration of weak acid vs. wvcak base. 

3. pH mctric titration of weak acid vs. strong basc. 
4. pll metric titration of a mixture of acids vs. base. 
5. Deternmination of pKa of weak acids using pH metric titration. 
6. Conductometric titration of strong acid vs. strong base. 
7. Conductometric titration of weak acid vs, weak base. 

8. Conductometric titration of wcak acid vs. strong base. 
9. Conductometric titration o[ mixture of acids vs. base. 
10. Conductometric titration of a salt solution with silvcr nitratc. 

Theory Exams: 

Practical 

COURSE EVALUATION METHODS 

Total Marks: 75 (External: 50 + Internal: 25) 

Internal Assessnment: 25 Marks 

ExIcrnal Assessmcnt: 50 Marks 
(02 Tlours) 

Practical Exam: 

Total Marks: 25 (External: 20 + Internal: 05) 

Internal Assessment: 05 Marks 

Lxternal Assessment: 20 Marks 

(03 Hours) 

Instructions for End Term Theory Exam: 

Recomnended Textbooks: 

• Class Participation: 05 Marks 
• Seminar/Presentation/ Assignment: 05 

Marks 
• Mid Term Exam: 15 Marks 

End Term Exam: 50 Marks 

• Class Participation: 05 Marks 

30 

End Term Practical Exam: 10 Marks 
• Lab rccord: 05 Marks 
• Viva Voce: 05 Marks 

The Lxamincr is requcsted to set ninc questions in total, selceting wo qucstions from 
Cach secton. Question-1 will be a compulsory question consising short answer type 
questions covering all the units of the syllabus. All questions should carry equal marks. 
Log table and non-progranmmable calculator is allowed. 
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Theory: 

1. Aikins, P. & de Paula. J. (2018). Physical chemistry (Wth ed.). Oxford University 
Press. 

2. Pauling, L. (1988). General chemistry (3rd ed.). Dover Publications. 
3. Puri, B. R., Sharma, L. R., & Pathania, M. S. (2017). Principles of physical chemistry 

(47th cd.). Vishal Publishing Co. 
4. Levinc, 1. N. (2014). Physical chemistry (6th cd.). McGraw-Hill Education. 
5. Bahl, B. S.. Tuli. G. D.. & Bahl, A. (2016). Essentials of physical chemistry (S. Chand 

ed.). S. Chand Publishing. 
6. Rajaram, J.. & Kuriacose, J. C. (2014). Modern physical chemistry. S. Chand 

Publishing. 

Practical: 

1 Yadav. J. B. (2013). Advanced practical phy sical chemistry. Krishna Prakashan 
Meda. 

Rao, C. N. R., & Agarwala, U. C. (1988). Experiments in physical chemistry. Wiley 
Eastern. 

3. Jeffery. G. H., Bassett, J., Mendham, J., & Denney, R. C. (1989). Vogel's textbook of 
quantitative chemical analysis (5th ed.). Longman. 
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