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B.Sc. with Chemistry (First and Second Semester)

There shall be six Semesters in all with two Semesters in one Year in B.Sc. with Chemistry, a 3-year
UG Programme. A Semester comprise of One Theory Course divided into three independent units and
One Practical Course each with a specific Course Code Number, Course Title and a total of 06 Credits
{04 Theory + 02 Practicals). Each Theory Course is of 60 Periods of one hour each and assigned 04
credits. Each Practical Course is of 30 periods of two hours each and assigned 02 credits.

Degree of the three year UG Programme will be awarded to candidates who satisfy the minimum
credit requirement as per university policy.

The maximum marks for each Semester Examination will be 150 [Theory -100 marks (70 external
assessment and 30 internal assessment) + Practicals - 50 marks ]. Theory Examination at the End of
each Semester will be of three hours duration and of 70 marks and Practical Examination will be of
four hours duration and of 50 marks. There shall ber Internal Assessment of 30 marks in each Theory
Course on continuous assessment basis at the Department/ College level and External Assessiment of
70 marks in the End of each Semester at the University level. The candidate will have to pass both in
Internal Assessment and External Assessment separately in each Theory Course. In Practical course
there is External Assessment only in the end of Each Semester. It will be necessary for a candidate to
pass in theory and practical examination separately. Criteria for pass percentage and prade system to
be followed will be as per university policy.

Internal Assessment of 30 marks is distributed as follows:

One Written Test 20 marks
One Assignment including creative skill 05 marks
Attendance 05 marks (for 75% attendance - 3 marks;

upto 90% attendance -04 marks and
from 91 to [00% attendance - 05 marks)

Each theory course is assigned three periods of one hour each of teaching per week and each Practical
Course is assigned two continuous periods of one hour each. The scheme of Examination of Practical
Examination of 50 marks is given at the end of the Practical Course,

Scheme of examination for end of semester examination applicable to all undergraduate courses (Pass
Course) for Theory Examination of 70 marks is as follows:

The question paper of semester Examination for the Disciplinary Centric Core Course (DCCC),
Discipline specific elective (DSE}), Ability Enhancement Course (AEC), Value Added Course (VAC)
and Skill Enhancement Course (SEC) will be of 70 marks and it will be divided in two parts
i.e. Part A and Part-B,

Part-A will consist of 10 compulsory questions, There will be at least three questions from each
unit and answer to each question shall be limited upto 50 words. Each question will cairy two
marks. Total 20 Marks,

Part-B will consist of 10 questions. At least three questions from each unit be set and student will
have to answer five questions, selecting at least one question from each unit, The answer lo each
question shall be limited to 400 words. Each question carries 0 Marks. Total 54 Marks.




Semester 1

CHEMISTRY-CHE 5.5 01T-CO: ATOMIC STRUCTURE, BONDING,
GENERAL ORGANIC CHEMISTRY & HYDROCARBONS

(Credits: Theory-04; Practicals - 02) Theory:60 Lectures

Course Objectives: This course aims at giving students theoretical understanding about the
basic constituents of matter — atoms, ions and molecules in terms of their electronic structure
and reactivity. Structure and bonding in/of these are to be dealt with basic quantum

chemistry treatment. Reactivity of chemical species based on their electron transfer affinity is
introduced. Understand the concepts of Organic reactions and techniques of writing the
movement of electrons, bond breaking, bond forming 6. Learn the Concept of aromaticity,
resonance, hyper conjugation, etc. Understanding the mechanism of nucleophilic, electrophilic
reaction Understand the preparation of alkanes, alkenes and alkynes, their reactions, etc.
Accompanying laboratory course is designed for students to have hands-on experience of basic
quantitative analytical techniques related to volumetric titrations,

Learning Outcome: On successful completion, students would have clear understanding of
the concepts related to atomic and molecular structure, chemical bonding, aliphatic and
aromatic hydrocarbons. Students will also have hands-on experience of calibration of
glasswares, qualitative analysis of inorganic ions, standard solution preparation in different
concentration units and learn volumetric estimation through acid-base.

UNIT-1

Atomic Structure: Review of Bohr’s theory and its limitations, dual behaviour of matter and
radiation, de Broglie’s relation, Heisenberg Uncertainty principle. Need of a new approach to
Atomie structure. What is Quantum mechanics? Time independent Schrodinger equation and
meaning of various terms in it. Significance of y and y 2 . Significance of quantum numbers,
radial and angular wave functions and probability distribution curves, Shapes of s, p and d
atomic orbitals, nodal planes, Pauli’s Exclusion Principle, Hund’s rule of maximum
multiplicity, Aufbau’s principle and its limitations, Electronic configuration of the elements (s-
block, p-block, and first series of d-block elements). Stability of half-filled and completely
filled orbitals. Effective nuclear charge. (12 Lectures)

Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis
of VSEPR and hybridization with suitable examples of linear, trigonal planar, square planar,
tetrahedral, trigonal bipyramidal and octahedral arrangements, Concept of resonance and
resonating structures in various inorganic and organic compounds. MO Approach; Rules for
the LCAQ method, bonding and antibonding MOs and their characteristics for s-s, s-p and p-p
combinations of atomic orbitals, nonbonding combination of orbitals, MO treatment of
homonuclear diatomic molecules of st and 2nd perieds (including idea of s-p mixing) and
heteronuclear diatomic molecules such as CO, NO and NO*. Comparison of VB and MO
approaches. {8 Lectures)

UNIT-II
Fundamentals of Organic Chemistry: Classification of Qrganic Compounds and
Noemenclature, Hybridization, Shapes of molecules; Influence of hybridization on bond
properties. Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and
Hyperconjugation, Structure, shape and reactivity of organic molecules; Homolytic and




Heterolytic fission with suitable examples; Curved arrow notations; Electrophiles and
Nucleophiles; Nucleophilicity and basicity; Types, shape and their relative stability of reactive
intermediates: Carbocations, Carbanions, Free radicals, and Carbenes; Strength of organic
acids and bases: Comparative study with emphasis on factors affecting pK values; Introduction
to types of organic reactions and their mechanism: Addition, Elimination and Substitution
reactions; Methods for determination of organic reaction mechanisms; Calculation of Formal
charges on intermediate and other ionic species (12 Lectures)

Stereochemistry of Organic Compounds: Concept of isomerism, types of isomerism,
Conformations with respect to ethane, butane and cyclohexane. Tnterconversion of Wedge
Formula, Newmann, Sawhorse and Fischer representations, Concept of chirality (upto two
catbon atoms), Configuration: Geometrical and Optical isomerism; Enantiomerism,
Diastereomers and Meso compounds), Threo and erythro; D and L; cis - trans nomenclature;
CIP Rules: R/ S (for upte 2 chiral carbon atoms) and E / Z Nomenclature (for upto two C=C
systems). Resolution of enantiomers, inversion, retention and
racemization, (8 Lectures)

UNIT-HI
Hydrocarbons: Alkanes (Upte § Carbons)- Preparation: Catalytic hydrogenation, Wurtz
reaction, Kolbe’s synthesis, from Grignard reagent Reactions; Free radical Substitution:
Halogenation. Alkenes (Upto 5 Carbons)- Preparation: Elimination reactions, Dehydration of
alkenes and dehydrohalogenation of alkcyl halides (Saytzeff’s rule), cis alkenes (Partial catalytic
hydrogenation) and frans alkenes (Birch reduction); Reactions: cis-addition (alk, KMnO4) and
trans-addition (bromine), Addition of HX (Markownikoff’s and anti-Markovnikov's addition),
Hydration, Qzonolysis, oxymercuration-demercuration, Hydroboration-oxidation. Alkynes
{Upto 5 Carbons)- Preparation: Acetylene from CaCz and conversion into higher alkynes, by
dehalogenation of tetrahalides and dehydrohalogenation of vicinal-dihalides Reactions:
formation of metal acetylides, addition of bromine and alkaline KXMnOa, ozonolysis and

oxidation with hot atk,
KMnOu, (12
Lectures)

Aromatic Compounds: Nomenclature of benzene derivatives, Aryl group, Aromatic nucleus
and side chain, Structure of Benzene: Molecular Formula and Kelcule Structure, stability and
carbon-carbon bond length of Benzene, Molecular orbital structure of Benzene. Aromaticity-
Hiickel’s rule, aromatic character of arenes, cyclic carbocations, carbanions and heterocyclic
compounds with suitable examples, {8
Lectures)

Reference Books:

1. Lee, J.D. Concise Inorganic Chemistry ELBS, 1991,

2. Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd edWiley.

3. Douglas, B.E,, McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons.

4, Huheey, 1.E., Keiter, E.A., Keiter, R.1.. & Medhi, O.K. Inorganic Chemistry: Principles
of Structure and Reactivity, Pearson Education India, 2006.

5, Graham Sclomon, T.W,, Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley
& Sons (2014). McMutry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage
Learning India Edition, 2013. Sykes, P. A Guidebook to Mechanism in Organic
Chemistry, Orient Longman, New Delhi (1988).

6. Eliel, E.L. Stereochemistrty of Carbon Compounds, Tata McGraw Hill
education,2000. Finar, 1L, Organic Chemistry (Vol. I & I}, E.L.B.S.




7. Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010. Bahl, A, & Bahl,
B.S. Advanced Organic Chemistry, $. Chand, 2010,
CHEMISTRY LARB- CHE 5.5 01 P-CO: QUALITATIVE INORGANIC
ANALYSIS, ELEMENTAL ANALYSIS OF ORGANIC COMPOUNDS,
LABORATORY TECHNIQUES

(Credits: Practicals-02) 30 Periods of two hours each
A, Major Exercise (15 marks)

1.Qualitative inorganic analysis Analysis of simple salt contéining two anions and two cations
from the following Anions: Carbonate, sulfate, éhioride, bromide, acetate, nitrate, borate,
phosphate. cations: Lead, copper, iron, aluminum, zinc, manganese, nickel, calcium, strontium,
barium, potassium and ammonium ( including interfering radicals).
B. Minor Exercise (10 marks)
1.Determination of Melting point of given Organic compound.
2.Detection of extra elements (N, 8, Cl, Br, T} in organic compounds (containing upto two extra
elements)
C. Minor Exercise (10 marks)
I. Calibration of pipette, burette, and thermometer.
2. Purification of organic compounds by crystallization,
Reference Books:

I. Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.

2. Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009.
Vogel, AL, Tatchell, A.R.,, Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Texthook

(¥

of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996,
4, Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.

Scheme of Practical Examination & Distribution of marks

Max. Marks: 50 Time: 4 hours,
1. Major Exercise (one) - 15 marks
2. Minor Exercise (B} - 10 marks
3. Minor Exercise (C) - 10 marks
4, Record - S5marks
5. Viva-voce - 10 marks




Semester Il

CHEMISTRY-CHE 5.5 02T-CE: CHEMICAL ENERGETICS, EQUILIBRIA &
FUNCTIONAL CRGANIC CHEMISTRY

{Credits: Theory-04, Practicals-02} Theory: 60 Lectures
Course Objectives: The objective of this paper is to develop basic understanding of the
chemical energetics, laws of thermodynamics, chemical and ionic equilibrium. It provides
basic understanding of the behaviour of electrolytes and their solutions. It acquaints the
students with the functional group approach to study organic chemistry, To establish
applications of this concept structure, methods of preparation and reactions for the following
classes of compounds: Aromatic hydrocarbons, alkyl and aryl halides, alcohols, phenols and
ethers, aldehydes and ketones are described. This course helps the students to relate the
structure of an organic compound to its physical and chemical properties.

Learning Outcome: By the end of this course, students will be able to; Understand the laws
of thermodynamics, thermochemistry and equilibria, Understand the concept of pH and its
effect on the various physical and chemical properties of the compounds. Use the concepts
learnt to predict feasibility of chemical reactions and to study the behaviour of reactions in
equilibrium, Understand the fundamentals of functional group chemistry through the study of
methods of preparation, properties and chemical reactions with underlying mechanisms. Use
concepts learnt to understand stereochemistry of a reaction and predict the reaction outcome.
Design newer synthetic routes for various organic compounds. Accompanying laboratory
course is designed for students to have hands-on experience of basic quantitative analytical
techniques related to volumetric titrations.

UNIT-1
Chemical Energetics: Review of thermodynamics and the Laws of Thermodynamics.
Important principles and definitions of thermochemistry, Concept of standard state and
standard enthalpies of formations, integral and differential enthalpies of solution and dilution.
Calculation of bond energy, bond dissociation energy and resonance energy from
thermochemical data. Variation of enthalpy of a reaction with temperature - Kirchhoff’s
equation. Statement of Third Law of thermodynamics and calculation of absolute entropies of
substances: (8 Lectures)
Chemical Equilibrium: Free energy change in a chemical reaction. Thermodynamic
derivation of the law of chemical equilibrium. Distinction between AG and AGo, Le Chatelier’s
principle. Relationships between Kp, Kc and Kx for reactions invelving ideal gasses.
Ionic Equilibria: Strong, moderate and weak electrolytes, degree of ionization, factors
affecting degree of ionization, ionization constant and ionic product of water. Ionization of
weak acids and bases, pH scale, common ion effect. Salt hydrolysis-calculation of hydrolysis
constant, degree of hydrolysis and pH for different salts. Buffer solutions. Solubility and
solubility product of sparingly soluble salts - applications of solubility product principle. (12
Lectures)

UNIT-H
Aromatic hydrocarbons: Industrial preparation of benzene from coal tar, Preparation of
benzene from phenol, by decarboxylation, from acetylene, from benzene sulphonic acid.
Reactions of benzene: Electrophilic substitution: nitration, halogenation and sulphonation,
Friedel-Crafts reaction (alkylation and acylation) (upto 4 carbons on benzene). Side chain




oxidation of alkyl benzenes {upto 4 carbons on benzene} with their mechanism; Energy profile
diagram; Activating and deactivating substituents; Orientation and ortho/para ratio (8 Lectures)

Alkyl and Ary! Halides: Alkyl Halides (Upto 5 Carbons) Types of Nucleophilic Substitution
(SN, SN2 and SN') reactions. Preparation: from alkenes and alcohols; Reactions: hydrolysis,
nitrite & nitro formation, nitrile & isonitrile formation. Williamson’s ether synthesis:
Elimination vs substituwtion. Aryl Halides Preparation: (Chloro, bromo and iode-benzene):
from phenol, Sandmeyer & Gattermann reactions; Reactions (Chlorobenzene): Aromatic
nucleophilic substitution (replacement by —~OH group) and effect of nitro substituent. Benzyne
Mechanism: KINH2/INH3 {or NaNHz/NH3); Reactivity and Relative strength of C-Halogen
bond in alkyl, allyl, benzyl, vinyl and aryl halides. (12
Lectures)

UNIT-1IL

Alcohols, Phenols and Lthers (Upto 5 Carbons) & Carbonyl compounds: Aleohols-
Preparation: Preparation of 1°, 2° and 3° alcohols using Grignard reagent, Ester hydrolysis,
Reduction of aldehydes, ketones, carboxylic acid and esters; Reactions: With sodium, HX
(Lucas test), esterification, oxidation (with PCC, alk, KMnOu, acidic dichromate, conc. HNO3).
Oppenauer oxidation. Diols: {(Upto 6 Carbons) oxidation ef diols, Pinacol-Pinacolone
rearrangement. (8 Lectures)

Phenols: Preparation- Cumene hydroperoxide method, from diazonium salts; Reactions:
Electrophilic substitution, Nitration, halogenation and sulphonation. Reimer Tiemann
Reaction, Gattermann-Koch Reaction, Houben—Hoesch Condensation, Schotten — Baumann
Reaction, Ethers (aliphatic and aromatic): Preparation, Cleavage and autooxidation,

Aldehydes and ketones (aliphatic and aromatic): (Formaldehyde, acetaldehyde, acetone and
benzaldehyde) Preparation- from acid chiorides and from nitriles; Reactions — Reaction with
HCN, ROH, NaHS0;3, NH2-G derivatives; lodoform test, Aldol Condensation, Cannizzaro’s
reaction, Wittig reaction, Benzoin condensation. Clemensen reduction and Wolff Kishner
reduction, Meerwein-Pondorff Verley reduction. (12 Lectures)

Reference Books:

1. Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007). Castellan, G.W. Physical
Chemistry 4th Ed. Narosa (2004).

2. Kotz, J.C., Treichel, P.M, & Townsend, J.R. General Chemistry Cengage Learning
India Pvt. Ltd., New Delhi (2009).

3. Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).

4. Petrucci, R.H. General Chemisiry 5th Ed. Macmillan Publishing Co.: New York
(1985). Learning India Pvt. Lid, New Delhi (2009). Mahan, B.[. University
Chemistry 3rd Ed. Narosa (1998). Petrucci, R.H. General Chemistry Sth Ed.
Macmillan Publishing Co.: New York (1985).

5. Graham Solomon, T, W,, Fryhle, C.B. & Dnyder, S.A, Organic Chemistry, John Wiley
& Sons (2014).

6. McMurry, .E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edifion, 2013.

7. Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New

Dethi (1988). Finar, L, Organic Chemistry (Vol. 1 & 11}, E.L.B.S.
Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.
9. Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010,

&



CHEMISTRY LAB- CHE 5.5 02 P-CE : CHEMICAL ENERGETICS,
EQUILIBRIA&FUNCTIONALORGANICCHEMISTRY

{Credits: Practicals-02) 30 Periods of two hours each

A. Major Exercise (15 marks)
1. To determine the percentage composition of a given mixture (non interacting systems)
by viscosity method,
2. To determine the percentage composition of a given binary mixture by surface tension
method.
3. To determine specific reaction rate of hydrolysis of methyl acetate/ethyl acetate
catalysed by hydrogen ion at room temperature.
B. Minor Exercise ( 10 marks)
1. To study the distribution of Iodine between water and carbon tetrachloride.
2. To study the distribution of Benzoic acid between benzene and water
C. Minor Exercise { 10 marks)
[. Determination of mixed melting point of urea and cinnamic acid in various
compositions (1:4, 1:1,4:1)
2.Sublimation of Naphthalene, Camphor, Phathalic acid and Succinic acid
Reference Books:
1. Vogel, AL, Tatchell, A.R,, Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook
of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996,
2. Mann, F.G, & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960,
3. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand
& Co.: New Dethi (2011)

Scheme of Practical FExamination & Distribution of marks

Max. Marks: 50 Time: 4 hours.
1.One Major Exercise (A) - 15 marks
2.0ne Minor Exercise (B) - 10 marks
3.0ne Minor Exercise (C) - 10 marks
4.Record - 5 marks

5.Viva-voce - 10 marks
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K3[Fe(C204)3]
Prussian Blue, Turnbull’s Blue
Hg[Co(SCN)4]
6. [Ni(NH31)s]Cl2

s

[II.  Minor exercise - - 10 Marks
Stereochemical Study of Organic Compounds via Models
1. Rand S configuration of optical isomers
2. E, Z configuration of geometrical isomers
3. Conformational analysis of cyclohexane and substituted cyclohexanes.

- 10 Marks
-05 Marks

IV. Viva-Voce
V. Record

Reference Books-

1. P.C. Kamboj; University Practical Chemistry,Vishal Publishing Co., Punjab
5 Dr.Gurumeet C Wadhawa, Dr.Vitthal S. Shivankar, Dr.Supriya P. Babar,
Dr.MarayappaSonawale; Chemistry Practical for Undergraduate and Postgraduate

Students. [P, Karnatak

K.N. Rastogi; Chemistry Practicals, ABD Publishers, Jaipur (Rajasthan)

x : r Ltd.,

4. J N Gurtu and R Kapoor; Advanced Experimental Chemistry, q. Chand & Company L
Ram Nagar, New Delhi ‘ _ -‘.:'_

5. Prof. B. C. Joshi, Dr. V. K. Goyal and Dr R. L. Pitaliya; Practical Chemistry, CBH, m
Jaipur =

6. Jagdamba Singh, R.K_P. Singh, Jaya Singh etc.; Advance Practical Chemistry,

atiPrakashan, Meerut .
e emistry Experiments, Pragali Prakashan, Meerut

_ Gurtu&Gurtu; Advance Physical Ch ! ; ika
; g K. Vishnoi; Advancede Practical Organic Chemistry. Vikas Publishing House PVt

- Delhi ; 3 -
9 é‘tg-’lil)qai: Text Book on Experiments and Calculations- Engineering Chemistry, S.

" Cha , Delhi

Company Ltd., Ram Nagar, New .
10 (ilmalllci(icmar etp al.; Practical Chemistry (B.Sc.-L I and I11), Shree Publishers &
Distributer, Delhi
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B.Sc. (Hons.) CHEMISTRY SEM-VI
COURSE TITLE: ADVANCE PHYSICAL CHEMISTRY

COURSE CODE: CHE 8.0 06T E (A)
DSE -A (ELECTIVE PAPER)

CREDITS -04 (Max. Marks -100) ‘ TOTAL LECTURES -60
Internal Assessment: Max. marks :30 (One Hour each)

End of Semester Exam: Max marks :70

___—
Instructions: Part-Awillconsistofl0compulsoryquestions. The answer to each question should be

limited to a maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks

Part-Bwillconsistof1 0questions, at least three questions from each unit, Student must answer five
h question should be

questions, selecting at least one question from each unit, The answer to eac
limited to a maximum of 400 words. Each question in Part-B will carry ten marks. S0Marks

- This course aims to make the students understand radioactivity, 150t0p€
atmospheric reactions, transition state, kinetics of enzymes
neasurements in determining various

Course Objectives
| effects and isotopic exchange reactions,
chemical cells, Nernst equation, and applications of EMF 1
physical chemistry parameters and batteries.

ivity, isotopic effect,conductivity
hysical chemistry parameters.
calculation of EMF of a cell

Learning Outcomes- To understand basic concepts of radioact
and application of conductance measurement in determining various p
To provide concepts of standard electrode potential of half cells and
using Nernst equation. Basic knowledge on chemical dynamics and classical batteries.

Unit-I
Introduction of Radioactivity:
Nuclear models, mass defect, binding energy, mean binding energy of stable nuclei:

disintegration theory: nuclear stability and group displacement law; synthesis of radioisotopes:
14, 3, 2p, 38, ], 82Br, !; contribution of the discovery of artificial radioactivity in th
e
field of heavy element chemistry.
Radioactive decay processes: @-decay-penetration of potential barriers hj
nde i
red a-decay, -

decay cnergies,[i-decay-Fermi theory, Curie plots, comparative half-lives, ole {
) Clron Captur
<,

selection rules, forbidden transitions, non-conservation of parity, neutripog: v
. ¥- eCay_life _t
i

\ me of
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nd selection rules, isomeric transition, internal conversion

cited SIAIES: multi-pole radiation a
e

and Auger effect.
otopic Exchange Reactions:

ical isotope effects, generalities 0
ge, mechanism of isotopic [

[sotope Effects and Is
¢+ Definition, physical and chen
characteristics of isotopic exchan

fisotope effects:

[sotope effec
¢ exchange: Basic concept,

[sotopi
exchange, kinetics of homogenous and heterogeneous isotopic exchange reactions, self-diffusion,
and surface measurements. 1
(20 Lectures) :
Unit-11 |
Chemical Dynamics (
Atmospheric Reactions:Physical structure of the atmosphere. chemical composition of the i
kinetics and mechanism of NOx, ClO, cycles and H,+0 reaction. Mechanism
jdation 1

!emperalurc (03,4

atmosphere,
low

ofgeneral methane oxidalion.Kinctics and mechanism of
| warming.

of statistical mechanics an

ry. Application
m + atom

ofmethane.Concept of globa
tion State: A brief aspect
1 of second order rate const

(3) n1o]ccule+m0]ecule rea

d transition state theo
g collision of (1) ato
cts and thermodynam

Transi
in calculatior ant for reactions involvin
ctions. Static solvent effe ics

(2)atom + molecule
d energy surfaces.

funnulmions.Adiabatic electron transfer reactions an
xperimcntal

Kinetics of Enzymes: Kinetic

cteristics. Enzyme inhibitors

strate systems and their €

s of one enzymes, WO sub
teristics. Kinetics of enzyme

chara and their experimental charac

inhibited reactions.
(20 Lectures)

Unit-11T

Electrochemistry
Conversion and Storage of Electrochemical Energy: Present status of energy consumpti
on:

rsion by electrochemical means. Maximum intrinsic efficiency of:
ofan

Direct energy conve
interpretation of the Carnot efficiency fact
or in

Physical

electrochemical ~converter.
verters. Power outputs Electrochemi
: ical generat
ors (FuelC
ells):

electrochemical encrgy con

History of fuel cells, hydrogen OXygen cell, hydrogen air cell, and hydrocarbon aj
n air cell, alkali
2 me

fuel cell, phosphoric fuel cell, direct NaOH fuel cell and applications of fuel ge]
el gells.

~

£ -

(¥ Scanned with OKEN Scanner



Properties of Electrochemical energy stores: Measure of

storage density, energy density.
Modern

nergy Storage:
ing and discharging of a battery,
cid (ii) Nickel-Cadmium, (iii) Zinc-Manganese dioxide.

gcclmchemical E
pattery performance, charg
Classical Batteries: (1) Lead A
Bulterics:(i) Zinc-Air (i1) Nickel
Storages:Storage in (i) Hydrogen, (i1) Alkal

clectrochemistry: Bioelectronics, Membrane

-Metal Hydride, (iii) Lithium Battery, Future Electricity

i Metals, (iii) Non aqueous solutions.
Potentials, Simplistic theory, Modern theory,

Bio-
Flectricalconductance in biological organism: Electronic, protonic, electrochemical mechanism
of nervous systems and enzymes as electrodes.
(20 Lectures)
Reference Books:
| Nuclear Chemistry and its applications — By. Haissionsky — Addison Wesley
> Nuclear and Radio Chemistry — By. G- Friedlander, J. W. Kennedy, E. S. Macias and J-
M. Miller — AWiley — Interscience Publication, John Wiley and Sons — 111 Edition.
3. Modern Electrochemistry Vol. I, IIA, Vol. [IB JJOM Bockris and A.K.N. Reddy, Plenum
Pub. NY.
4. Physical Chemistry Vol. 2, Ed. Prof YaGrasimov, Mir publisher.
7
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‘ ﬁ B.Sc. (Hons.) CHEMISTRY SEM-VI
COURSE TITLE: PRACTICALS OFADVANCE PHYSICAL CHEMISTRY
COURSE CODE: CHE 8.0 06P E (A)

DSE -A (ELECTIVE PAPER)

| CREDIT-02, Duration-4 hrs. TOTAL LECTURES -30
FEnd of Semester Practical Exam-
(Two Hour each)

Max. marks: 50, Min. marks: 20

Course Objectives-To determine the primary salt effect on the kinetics of ionic reaction, energy

f activation and entropy of activation, rate

\ and enthalpy of activation in the reaction, energy 0

| constant and formation constant. Kinetics of decomposition of diazonium salt, acidified hydrogen

peroxide with KI, emf, standard electrode potential, pKa of dibasic acid, hydrolysis constant and

degree of hydrolysis.
be able to: develop sKill of

f activation, energy of
Kinetic decomposition 0

r the completion of the course, the students will
ry salt effect, enthalpy o
d formation constant.
(i.e. EMF, Eo, pKa, formation constant,

Learning outcomes- Afte
kinetic studies of various processes, the prima
activation and entropy of activation, rate constant an
arious compounds, determination of various values

f

V

hydrolysis constant) using potentiometer/pH metry.

- 15 Marks

@ Major exercise :

Chemical Kinetics: ;
1. Determination of the primary reaction and testing of the

ship (iodide ion s oxidized by persulphate ion).

salt effect on the kinetics of ionic

Bronsted relation

f energy and enthalpy of activation in the reaction of KMnO4 and benzyl

2. Determination O
alcohol in acid medium.
3. Determination of energy of activation of and entropy of activation from a single kinetic

' run.
te constant and formation constant of an intermediate complex in the

4. Determination of ra
reaction of Ce(IV) and Hypo phosphorous acid at ambient temperature.

(1) Minor exercise: - 10 Marks

gﬁ /L}\(

0
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{ Kinetics of decomposition of benzene diazonium chloride.

7 Kinetics of decomposition of acidified hydrogen peroxide with potassium iodide and

determination of activation energy.

(1) Minor Exercise

Potentiometry / pH metry: - 10 Marks

{. Determination of EME of Daniel cell.
Determination of standard electrode potential (E) value of the ferrous-ferric system by

[

titrating ferrous ammonium sulphate against potassium dichromate potcnliomctrical])’ :

of dibasic acid (oxalic acid. succinic acid, ete.).

3. Determination of pKa
onia complex and stoichio

Alds : . of
4. Determination of the formation constant of Ag-amim metry

the complex polcmiomclrically.

5. Determination of hydrolysis constant and degree of hydrolysis of aniline

(IV) Viva-Voce _ 10 Marks
(V) Record - 05 Marks

Reference Books:
1. Vogel, Arthur I: A Test book of Quantitative [norgani

and others) 5th Ed. The English Language Book Society of Longman .
of Analysis, 7th Ed. Wardsworth

¢ Analysis (Rev. by G.H. Jeffery

Willard, Hobert H. et al.: Instrumental Methods

b

Publishing Company, Belmont, California, USA, 1988.
Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

(9%

4. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International

Publisher, 2009.
5. Mikes, 0. &Chalmes, R.A. Laboratory Hand Book of Chromatographic & Allied

Methods. Elles Harwood Ltd. London.

\

g e y\b/
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B.Se. (Hons.) CHEMISTRY SEM-VI

COURSE TITLE: ANALYTICAL METHODS IN CHEMISTRY
COURSE CODE: CHE 8.0 06T E (B)
DSE -B (ELECTIVE PAPER)

CREDITS -04 (Max. Marks -100) TOTAL LECTURES -60

Internal Assessment: Max. marks :30 (One Hour each)
End of Semester Exam: Max marks :70

e answer to each question should be
20 Marks

Instructions: Part-Awillconsistof10compulsoryquestions. Th
limited to a maximum of 50 words. Each question in Part-A will carry two marks.

Student must answer five

om each unit,
ould be

The answer to each question sh
s.50Marks

Part-Bwillconsistof1 0questions, at least three questions fr
estion from each unit.

questions, selecting at least one qu
Each question in Part-B will carry ten mark

limited to a maximum of 400 words.
e needs of students who wish to learn
_ The content of

-This course is designed to complement th
haracterization and separation techniques
and techniques of modern analytical chemistry

de and abilities to solve diverse analytical
is to give the students hands-on

Course Objectives
more about the qualiiativcr’quanlitativc c
o cover basic concepts, principles,
tudents with an analytical aptitu
way. The aim of the laboratory component
instrumental techniques and chemical analysis.

-After the completion of the course, the students will be able to: learn various
litative and quantitative aspects of analyses and develop
tion and analytical techniques in chemistry. To learn
characterization of samples. To

this course aims t
that would empower s
problems in an efficient
experience with modern

Learning Outcomes
terminologies and concepts relevant to qua
an understanding of the importance of separa
various analytical techniques used for qualitative and quantitative
understand the chemical methods employed for elemental and compound analysis and do

chromatographic separation of inorganic ions and organic compounds. Experimentally determine

pH values of substances like soil, aerated drinks, fruit juices, shampoos, soaps, etc. and to get

introduced to spectrophotometry.

\ ol — ]ﬁ/
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Unit-1

¢ and quantitative aspects of analysis:

Qunlilativ
analytical data, errors, accuracy and precision, methods of their

Samp]ing, evaluation of
expression, normal law of distribution if indeterminate errors, statistical test of data; F, Q and T-
test, rejection of data, and confidence intervals.
Optical methods of analysis:
of spectroscopy and

interaction of radiation with matter, fundamental laws
rinciples of

peam

Origin of spectre,

otion rules, validity of Bee Spectrometry: Basic p

r-Lambert’s law. UV-Visible
gle and double

sele
tor and detector) for sin

instrumentation (choice of source, monochroma

s from aqueous solutton-

£ metal com

instrument.
timation of metal ion

= es
n of composition © plex

quantitative analysis. €S

Basic principles of
utomers. Determinatio

gcnmelrical {somers, keto—enolta
nd mole ratio method.

: : P e
of instrumentation (choice of source

m instrument; sampling techniques:

using Job’s method of continuous yariation a
Infrared Spectrometry: Basic principles

monochromatic& detector) for single and double bea
E - — 2 »! 5 e
Structural illustration through interpretation of data, Effect and importance of isotop
substitution.
(20 Lectures)

Unit-1I

Basic principles of instrurncntation

and Burner designs. Te
on, Sources of chemical

Emission Spectromelry:
detector, choice of flame

omic Absorption and
chniques

e, monochromator. and
le introduction; Metho

Flame At
(choice of sourc
d of background correcti

of atomization and samp.
ation of trace

ferences and their metho
| ions from water samples.

d of removal. Techniques for the quantitative estim

inter
Jevel of meta
of analysis:

etry (TG). pasic principl
imation of Ca and Mg from their mixture.

Thermal methods
e of instrumentation.

Theory of {hermogravim

Techniques for quantitative est

Electroanalytical methods:
P
/’ ] W
H’B (¢ /
/\ ) =
e e
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- ation of electroanaly alime e
jfica analytical methods, basic principle of pH metric, potentiometri
’ ntiometric and

(ot ' - .

ctometrc titrations. Techniques i

L_-mldi ques used for the determinatio [ 1
n of equivalence poi
ce points.

[echniques used for the determination of pKa values.

(20 Lectures)

Unit-ITI

Separation techniques:
he technique. Mechanis™ of

Solvent extraction: Classification, principle and efficiency of t

ion and chelation.
Ve ﬂ[ld

extraction: Extraction by solvat
Technique of extraction: Batch, continuous and counter current extraclions.Qualimli
quanlitative aspects of solvent extraction: extraction of metal 1005 from aq
es from the aqueous and nonaqueous media.

ction of organic specl
(lassification. c tcchniqlle-M
jon exchange¢-

e and quamitative

extra
fficiency © f th

principle and ¢

Chrmnatography:
Development of chrom

sorption, partition &
t melhods,Qualitativ
GPC.TLC and HPL

ulation of Enantiom

separation: ad
and displacemen

analysis: IC. GLC.

@ Stercoisomeric se

eric excess (ee)/ d

of optical rotation, cal¢
determination ot'cnantiomeric composition

Chiral chromamgraphic techniques using chir

instrumcmal methods of analysis.

(20 Lectures)
Reference Boolks:
& 1. Vogel, Arthur I: A Test book of Quantitative [norganic Analysis (Rev by G.H. Jeffery
g and others) 5th Ed. The English Language Book Society of Longman .
i ntal Methods of Analysis, 7th Ed. Wards worth

ert H. et al.: Instrume
mia, USA, 1988.

6th Ed. John wiley & S
ysis, Ed. New York. W.H. Freeman, 2001

7. Willard, Hob!

publishing Compar
Analytical Chemistry,

Y Belmont. Califo
ons, New York, 2004.

3. Christian, Gary D;
4, Harris. Daniel C: Exploring Chemical Anal
5. Khopkat, g M. Basi

publisher. 2009.

) - i\ﬁ/

¢ Concepts of Analytical Chemistry. New Age (ierhationsl
’ on
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y

/  gkoog, D.A. Holler F.J
St ' J. and Ni T ol
o i teman, T.A. Principles of Instr
Asia Pvt. Ltd. Singapore. strumental Analysis, Thomson

7. Mikes, O. &Chal |
. almes,
Methods, E . RA. Laboratory Hand Book of Chrom: :
Methods, Elles Harwood Ltd. London el

8. Ditts, R.V. Analytical C
.V. Analytical Chemistry — Methods of separation

B.Sc. (Hons.) CHEMISTRY SEM-VI

CTICALS OFANALYTICAL METHOD IN

CHEMISTRY
COURSE CODE: CHE 8.

DSE -B (ELECTIVE PAPER)
TOTAL LECTURES -30

"CREDIT-02, Duration-4 hrs.
(Two Hour each)

ester Practical Exam-
Min. marks: 20

COURSE TITLE: PRA
0 06P E (B)

End of Sem
and solvent

Max. marks: 50,
chromatography,

techniques,
valu

rmination of pKa
d pH in various drinks.
he skills of

To understand the separation
€, structural

m_aaicctivos-

To analyses soil ion exchange capacity, dete
n of DO, COD.,
fthe course, the st
graphy. solvent extrac

BOD, various jons an
dents will be able to: develop t

tion, ion exchange, and

extraction.

characterization. Determinatio
After the completion ©
hniques (1€ chromat
spectroscopy) an

Learning Qutcome-
aration tec

0
d their applications.

various Sep
/ spectrophotometry and IR

Marks

Major exercise:- 15
ration of mixtures

(I
Chromatography sepa

hromatographic separation of Fe** A, and Cr"

1. Paperc
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'

) pd 0 !
d Ie

r L Ll{].
s P

(%)

Separate a mi
. a mixture of Sud:
of Sudan yellow and Sudan Red by TI
y TLC technique
que and

identify the
y them on the basis of their Ryvalues

. (;h[' 1 cl é Pl ‘[]aI tl 0l 0 o ol ¥ = I { ” WCIS d”d
é S, owWer :

juices by TLC

(I1)  Minor exercise :
- 10 Marks
ion with DMG and extracting the NiZ*-
tomﬁtry Elnd

1 ] 0 Sepal'd' 1 " I - ¥
. tea mixt "Ni1° -
ure U} NI & e b'y L,OH]p]CXEll
b}" Specfl'opho

DMG ¢ i
omplex of
. plex in chloroform, and determine its concentration
gallium.
2. Determine : .
ermine the pH of the given aerated drinks fruit juices, shampo0s and s02P>
netric

o etemmination ofIG Ca. Liin cola drinks and fruit juices using fame photor

3.
techniques.
4. Determination of pH of soil.
5. Estimation of calcium, magnesium, phosphate and nitrate in soil sample
6. Determination of exchange capacity of cation exchange resins and anion exchang® resin
7. Separation of amino acids from organic acids by ion exchang® cfuomatograph}’-
(I11) Minor exercise: _ 10 Marks
il De[ennination of pKa values of indicator using spectrophotometry.
2 Structural charactcrization ofcompounds by infrared spectmscopy.
3. Determination of dissolved oxygen in water.
4. Determination of chemical oxygen demand (COD).
5. Determination of Biological oxygen demand (BOD).
(1v) yiva-Voce 10 Marks
(V) Record 05 Marks
Reference Books:
hur I; A Test book of‘Quantitative [norganic Analysis (Rev. by G.H. Je ffery
uage Book Society of Longman.

{. Vogel, Art
and others) 3 th Ed. The

Eng!i.‘ih Lang
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: | Willard, Hobert H. et al?;:.lnstrmnental..Mfe_thods;;o_f: Analysis, 7th Ed. Wards worth

Publishing Company, Belmont, Californi, T3 ° e o
3. Cusion, Gy DS BV oy, . New Yor, W.H. reeman 2001
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CLAAT O VT

B.Sc. (Hons.) CHEMISTRY SEM-VI

c oURSE TITLE: FOOD ADULTRATION AND WASTE WATER
TREATMENT

~

COURSE CODE: CHE 8.0 06T SEC CO
SEC- (SKILL ENHANCMENT COURSE)

‘ CREDITS -03(Max. Marks -75) TOTAL LECTU RES -45

Assessment: Max. marks : 22 (One Hour each)

[nlernal

' End of Semester Exam: Max marks :53

[nstructions: Part-AwillconsisioflOcompulsoryquestions. The answer to each question should be

‘ limited to a maximum of 50 words. Each question in part-A will carry 1.5 marks. 20 Marks

| Part—BwillconsistoﬂOquestions, at least t
| questions, selecting at least one question from each unit. The answer

| limited to a maximum of 400 words. The first question from Unit-I wi
| questions from Part B will consist of 7.5 marks each. 50Marks

hree questions from each unit, Student must answer five
to each question should be

1l be 8 marks and rest four

urse is fo provide students with practical skills

"Course Objectives — The objective of the co
food items and be able to meet the cases of food

I regarding detection of food adulteration in different
| adulteration at suitable legal platforms as consumer.

| Learning Outcomes-After the completion of the course, the students will be able to:

foods and about adulteration.Understand the adulteration of common food
and their adverse impact on health.Comprehend certain skills of detecting adulteration of common foods
| be able to extend their knowledge to other kinds of adulteration, detection and remedies.Know the basi *
, ic
|

| Get basic knowledge on various

laws and procedures regarding food adulteration and consumers rights. Know the steps of waste
water

| treatment methods- Primary, Secondary and Tertiary Treatment.

)
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ommon food items:

Adultcrations in ¢
i of Adulteration, legitimate definitions of adulterated f
rated food, common

e Dg 1
teration itives — Intenti '
Adu! . 04, Food Additives Intentional and accidental, Adverse effects of adulterati
s of adulteration

adu\lerams in food,
on Human Health.

nd detection of food adulteratlon_

Testing 4
in th i
terants 10 1€ fOIlomng Food items: Milk, Cheese, Ghee, Oil

jon of adu "
Coffee, ustard seeds :
, Black pepper, Spices and condiments,

Tea,
J vegetables:

Testing and detect
Jours, Sugals

Granin, F
s an

Processed food, Frui
(15 Lectures)

UNIT-IT
Laws for Prevention of F o0od Adulteration:

Highlights of Food Safety and Standards Act 2006 (FSSA)
ority of India — Rules and Procedures of Local Authorities, Prevention 0

Auth _ Food Safety and Standards
Act (PFA). f Food Adulteration
s, COPRA 2019 —

Consumer education, Consumer’s problems, rights and responbsibilitie

Offenses and Penalties and Procedures to Complain.
(15 Lectures)

UNIT-III

Waste water, sources of waste water, domestic, industrial
3

Waste Water Treatment-
ment, secondary treatment and tertiary

agricultural commercial and others. Primary treat
treatment of waste water.

(15 Lectures)

Reference books:

1. A first course in Food Analysis — A.Y. Sath
o i e, N :
7. Food Safety, case studies — Ramesh. V. Bhat N?;JV ?ggegmematlonal (P)Ltd,, 19
, NIN, » 1999,

3. A first course in Food Analysis, A.Y. Sathe, New Age Int
Niernationg]
(P) Ltd

\
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| ies — R.V. Bhat, NIN, 1992\ : |
case SHIEs T 1 pid test, FASSAL Imprinting Trust, assuring safe and

u}teration with

?

RT- Detect ad‘ try of Health and Family Welfare, Government of India

o f food adulterants and contaminants Theory and Practice, S.N. Jh, 2016
ion of f00 eran

{ Adleraions, H.G. Christian, Forgotten books. 6. A Laboratory
2006. Bare ACT, November 2020, Commercial 1aw
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DO

SEMESTER-VII
B.Sc. (Hons.) CHEMISTRY SEM-VII
COURSE TITLE: GENERAL CHEMISTRY-IX
COURSE CODE CHE 8.0 07T1 CO

TOTAL LECTURES -60 1

|

CREDITS -04 (Max. Marks -100)

Internal Assessment: Max. marks :30 (One Hour each)

End of Semester Exam.: Max marks :70
ited to

a maximum of 50 words. Each question in Part-A will carry two marks.

estion should be lin

Instructions: Part-Awillconsistof10compulsoryquestions.,The answer 10 each qu
20 Marks

Yo " . il . e /

Part-B will consis of 10 questions, at least three questions from each unit, Student must answer five |
questions, selecting at least one question from each unit. The answer to each question should be limited to a
maximum of 400 words. Each question in Part-B will carry ten marks. 50 Marks

5 involving transition metal

Course Objectives- To understand of the mechanisms and kinetics of reaction
complexes.To explore bonding theories in organic molecules including aromaticity and reactivity
principles.To introduce group theory and symmetry concepts and apply them to molecular structure and
spectroscopy.To discuss the principles of adsorption and surface phenomena with applications in catalysis.
Learning OutcomesAfter completing this course, students will be able to: explain the kinetic behavior and

mechanisms of transition metal complex reactions, including substitution and redox processes.

Unit -1

Fundamentals of Transition Metal Complexes
Energy profile of reaction, reactivity of metal complexes, inert and labile complexes, kinetic

application of valence bond and crystal field theories, kinetics of octahedral substitution, acid

hydrolysis, factors affecting acid hydrolysis, base hydrolysis and conjugate base mechanism

direct and indirect evidences in favour of conjugate mechanism.
Reaction Mechanism of Transition Metal Complexes

Anation reactions, reactions without metal ligand bond cleavage, Substitution reactions in square
planar complexes, the trans offect, mechanism of the substitution reaction. Redox reaction,
electron transfer reaction, mechanism of one electron transfer reaction, outer-sphere type

reactions. cross reactions, Marcus-Hush theory and inner sphere type reactions.
(20 Lectures)

A

= Y
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Unit-11

Nature of Bonding in Organic Molecules

Etl(g‘:ahz‘ed chemical bonding, conjugation, cross conjugation, resonance, hyperconjugation
lan ing in fullerenes, tautomerism. Aromaticity in benzenoid and non-benzenoid compounds,

: :
ternant and f1011-alten1ant hydrocarbons, Huckel’s rule, energy level of m-molecular orbitals,

annulenes, anti aromaticity, homoaromaticity and PMO approach.

Fionds‘ weaker than covalent — addition compounds, crown ether complexes and cryptands,

inclusion compounds.

Reaction Mechanism: Structure and Reactivity
Types of mechanisms, types of reactions, thermodynamic and kinetic requirements. kinetic and
thermodynamic control, Hammond’s postulate, Curtin- Hammett principle. Potential energy
diagrams.

Generation, structure, stability and reactivity of carbocati
and nitrenes. Effect of structure on reactivity-resonance and field e

Hammett & Taft equation- linear free energy relationship, substituent and reaction constants.
(20 Lectures)

ons. carbanions free radicals, carbenes
ffects, steric effect, the

Unit— 111

Symmetry and Group Theory in Chemistry
Symmetry elements and symmetry operation, definitions of group, sub-group, relation between

orders of a finite group and its subgroup. Conjugacy relation and classes. Point symmetry group-
Schonfilies symbols, representation of groups by matrices (representation for the Cnh, Cav, €te.
groups to be worked out explicitly). Characters of a representations, Great orthogonality
theorem (without proof) and its importance. Character tables and their use; spectroscop-y.
Derivation of character table for Cy and Cay point group, symmetry aspects of molecular

vibrations of H2O molecule.

Adsorption
Pressure differen
(Kelvin equation). Gibbs adsorption

derivation), mechanism of surface catalytic reactions.

a

vapour pressure of droplets

ce across curved surface (Laplace equation),
BET equation without

isotherm, estimation of surface area (

(20 Lectures)
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Reference Books -
1. Lee, J.D. Concise Inorganic Chemistry, 5t Ed.. Oxford University Press, 2008.
2. Douglas, B.E. and Mc Daniel, D.H., Concepts and Models of Inorganic Chemistry, 3"
Ed. Wiley India, 2006.
Cotton. F.A. & Wilkinson, G, Advanced Inorganic Chemistry. 6t Ed., Wiley-VCH, 2007.
Atkins, P.W. & Paula, J. Physical Chemistry, 11" Ed., Oxford University Press, 2018.
Housecroft, C.E. and Sharpe, A.G. Inorganic Chemistry, 5th £4.. Pearson, 2018.
Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, Literary Licensing, LLC,

2012.
7. Morrison, R.N. & Boyd, R.N. Organ

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

d

QW

ic Chemistry, Dorling Kindersley (India) Pvt. Ltd.

Education).
9. Eliel, E.L. & Wilen, S.H. Stereochemistry of Organic
10. Kalsi, P.S. Stereochemistry Conformation and Mechanism,
11. Willard, Hobert H. et al.: Instrumental Methods of Analysis,

Distributors, 2004.

12.Khopkar, S.M.: Basic Concepts of Analytical Chemist
Publisher, 2009.

Compounds, Wiley: London, 1994.
New Age [nternational, 2005.
7th Ed. CBS Publishers &

ry, 3" Ed. New Age, International

KG/ oy %f %
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B.Sc. (Hons.) CHEMISTRY SEM-VII

COURSE TITLE: PRACTICALS OF GENERAL CHEMISTRY-IX
COURSE CODE- CHE 8.0 07P1 CO

CREDIT-02, Duration-4 hrs.
End of Semester Practical Exam-
Max. marks: 50, Min. marks: 20

Course Objectives- Analysis of inorganic mixtures. To train s
gravimetric and volumetric methods. To introduce concepts of di
for studying physical properties of solutions. To enable student
redox estimations relevant to industrial and environmental chemistry.
Learning Outcomes- By the end of the course, students will be

basic radicals in complex inorganic mixtures, including rare earth

I. Major Exercise —

1. To analyse three acidic and three basic radical in given inorganic mixture i

tudents in quantitative estimations using both
stribution law, viscosity, and surface tension

s to perform complexometric titrations and

able to: Identify and analyze acidic and

elements. Perform quantitative estimation

TOTAL LECTURES -30 |
(Two Hour each)

- 15 Marks
t may be two

acidic radicals dilute and concentrate group with rare earth element.

OR

Estimation of two metal ions involving volumetric and gravimetric methods.

One Gravimetrically and one volumetrically :
Fe-Cu, Ni-Cu (At least any three)

II. Minor exercise -

Ba-Cu, Ag-Cu, Ni-Mg, Pb-Cu,

- 10 Marks

1. To study the distribution of iodine between water and CCla.

LUS I S |

calculate the excess viscosity of these solutions.
4. To determine the percentage composition o
tension method (acetone & ethyl methyl ketone).

[II. Minor exercise — Volum etric Analysis
1. Estimation of calcium content in chalk as
2. Estimation of hardness of water by EDTA
3. Estimation of ferrous and ferric by
4. Estimation of copper using thiosulphate.

T

dichromate method.

To study the distribution of benzoic acid between benzene and water.

To determine the viscosity of amyl alcohol in water at different concentrations and

f a given binary mixture by surface

- 10 Marks

calcium oxalate by permanganometry.
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[v. VIVAVOCE - 10 Marks

V. Record - 05 Marks

Reference Books-

Publishing Co., Punjab

Dr. Supriya P. Babar, Dr.
ate and Postgraduate Students, 11P,

1. P.C. Kamboj; University Practical Chemistry,Vishal
2. Dr. Gurumeet C Wadhawa, Dr. Vitthal S. Shivankar,

MarayappaSonawale; Chemistry Practical for Undergradu

Karnatak
3. K.N. Rastogi; Chemistry Practicals, ABD Publis
4. 1N Gurtuand R Kapoor; Advanced Experimenta
Nagar, New Delhi
5. Prof. B. C. Joshi, Dr. V. K. Goyal and Dr R. L. Pitaliya; Practical
6. Jagdamba Singh, R.K.P. Singh, Jaya Singh etc.; Advance Practical
Meerut ]
7 Gurtu &Gurtu; Advance Physical Chemistry Experiments, Pragati Prakashan, Meerut !
§ N.K. Vishnoi: Advancede Practical Organic Chemistry, Vikas Publishing House Pvt Ltd., New i

Delhi
9. S.S. Dara; Text Book on Experiments and Cal

Company Ltd., Ram Nagar, New Delhi
10. Anil Kumar et.al.; Practical Chemistry (B.Sc.

hers, Jaipur (Rajasthan)
| Chemistry, S. Chand & Comp

any Ltd., Ram

Chemistry, CBH, Jaipur E
Chemistry, Pragati Prakashan, i

culations- Engineering Chemistry, S. Chand &

-I, I and IIT), Shree Publishers & Distributer, Delhi

\

oz
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B.Sc. (Hons.) CHEMISTRY SEM-VII
COURSE TITLE: GENERAL CHEMISTRY-X

COURSE CODE: CHE 8.0 0772 CO

___,/"___-_-—-_‘_'_—. e
CREDITS -04 (Max. Marks -100) TOTAL I,EC'['URES -60

Internal Assessment: Max. marks :30 (One Hour each)

End of Semester Exam.: Max marks :70

o e
r 1o each question should be limited 0
MarksPart-

t must answer five questions,
0 4 maximum

pam S SRR
Instructions: Part-Awillconsistof] Ocompulsoryquestions., The answe
a maximum of 50 words. Each question in Part-A will carry two marks. 20

estions, at least three questions from each unit, Studen

Bwillconsistof10qu
h question should be limited t

ast one question from each unit. The answer to eac

selecting at le
L in Part-B will carry ten marks. S0Marks

of 400 words. Each questior

d complexes,

and stability of metal-ligan

To understand the formation, bonding,
d electrophili

Course Objectives:
= Sy . ige 1 i |
['o explore mechanistic pathways in nucleophilic an ¢ substitution |

uantum mechanics and apply it t

[les and advanced macromolecu!ar materials.
the formation

including m-complexes.
liphatic and aromatic). To introduce elementary ¢

reactions (a o atomic and
ystems. To study the structure and behavior of mice
students will

sing MO theory and spectral d

molecular s

Learning Outcomes-Aftercompletion of this course, be able to: Describe

ata.Distinguish

| constants and bonding i1 coordination and m-complexes u

between various substituents.

Unit—1

Metal-Ligand Equilibria in Solution
Stepwise and overall formation constants and their interaction, trends in stepwise constants,

factors affecting the stability of metal complexes with reference to the nature of metal jon and
ligand, chelate effect and its thermodynamic origin, determination of binary formation constants

by pH-meter and spectrophotometry.

Metal Ligand Bonding
Limitation of crystal field theory, mo
planar complexes, r-bonding-and molecular orbital theory.

£y

lecular orbital theory, octahedral, tetrahedral and square
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Metal n-Complexes.

carbonyls, s : AL
Mclatl : Eluzld_ tIlrucfurt: and bonding. Vibrational spectra of metal carbonyls for bondi
structurad 1dation, important reactions of metal carbonyls; preparation, bondi e
2 J Ing structure and

jmportant reactions of transition metal nit ini
: ; rosyl, dinitrogen : ;
phosphine as ligand. gen and dioxygen complexes; tertiary

(20 Lectures)
Unit - 11

Aliphatic Nucleophilic substitution
The Sn2. Sn1, mixed Sn1 and Sn2 and SET mechanism.

Aromatic Nucleophilic Substitution
The ArSnl, ArSn2, benzyne and Sryl mechanism. Reactivity-¢
leaving group and attacking nucleophile. The Von Richter, Somme

ffect of substrate Structurc.
|et-Hauser and Smiles

rearrangements.

Aliphatic Electrophilic Substitution
Bimolecular mechanism-Sg2 and Sei mechanism,
double bond shift. Effect of substrates, leaving group an

stitution accompanied by

electrophilic sub
activity.

d the solvent polarity on the re

Aromatic Electrophilic Substitution
The arenium ion mechanism, orientation and reactivity, energy profile diagrams. The ortho/para

ratio, ipso attack, orientation in other ring system, quantitative treatment of reactivity 10
substrates and electrophiles. Diazonium coupling, Vismeir reaction and Gattermann-koch

reaction.
(20 Lectures)

Unit =111

Elementary quantum Mechanics:

Black-body, radiation, Planck’s radiation law, photoelectric effect, heat capacity of solids.

Bohr’s model 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 fanction, postulates of quantum mechanics, particle in a one dimensional box.
Schrodinger wave equation for H-atom. separation into three equations (without derivation),
quantum numbers and their importance, hydrogen like wave function, radial wave functions

and angular wave functions.

B %
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Micelles

Qurface active agents, classi
icellar concentration (CMC), factors affecting the CMC of surfactants,
llization, solubilisation, micro emulsion

fication of surface active agents, micellization, hydrophobic

interaction, critical m

counter ion binding to micelles, thermodynamics of mice

and revers micelles.

Macromolecules
Electrically conducting, fire or heat resistant and liquid crystal polymers.
(20 Lectures)

Reference Books:
1. Lee, J.D. Concise Inorg
7. Douglas, B:E. and Mc

Ed. Wiley India, 2006.
Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry. 6 Ed., Wiley-VCH. 2007.

Atkins, P W. & Paula, J. Physical Chemistry, 11" Ed., Oxford University Press, 2018.

and Sharpe. A.G. [norganic Chemistry, sth ., Pearson, 2018.
tical [norganic Chemistry. [iterary Licensing, EE,

anic Chemistry, 5th (., Oxford University Press, 2008.
Daniel, D.H., Concepts and Models of Inorganic Chemistry, 3°

& oW

Housecroft, C.E.

Day, M.C. and Selbin, J. Theore

2012.

7. Morrison, R-N. & Boyd. RN. Or
(Pearson Education).

8. Finar, LL. Organic Chemistry (Vol

Education).
9. Eliel, EL. & Wilen, S.H. Stereochemistry of Organic Com

10. Kalsi, P.S. Stereochemistry Conformation and Mechanism,
11. Willard, Hobert H. et al.: [nstrumental Methods of Analysis,

Distributors, 2004.

o Wn

ganic Chemistry, Dorling Kindersley (India) Pvt. Ltd.

ume 1), Dorling Kindersley (India) pvt. Ltd. (Pearson
pounds, Wiley: London, 1994.

New Age [nternational, 2005.
7th Ed. CBS Publishers &
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B.Sc. (Hons.) CHEMISTRY SEM-VII

COURSE TITLE: PRACTICALS OF GENERAL CHEMISTRY-X
COURSE CODE: CHE 8.0 07P 2 CO

CREDIT-02, Duration-4 hrs. TOTAL LECTURES -30 |

pnd of Semester Practical Exam-
Max. marks: 50, Min. marks: 20 (Iottour cact ‘

Course Obje ives-T T T "
r jectives-To quantitative estimation of amines, phenols, saponification of an ester, acid value of fat

complexes and organic compounds.

11 be able to: explain estimati
ine point of an oil. To

or oil, aniline point of an oil. Preparation of various phenolic
| Lear a -
earnin come- | i i
arning outcome- After the completion of the course, the students w1 on of
fication of an ester, acid value of fat or oil, anil

various organic compounds. Saponi
and organic synthesis.
|

develop skill of preparation of inorganic
1 =
|
|

- 15 Marks

I. Major Exercise
Estimate amines by acety
Estimate phenols using acetylation method.

Determine Saponification equivalent of an ester.
of a fat or oil sample.

f an oil sample.

Jation method.

T

Determine Acid Value
Determine Aniline Point 0

5.)\

[1. Minor exercise- - 10 Marks
To prepare the following
Purssian Blue
Hexamminecobalt (11
Dichloridebis(pyriding)cobalt (11)
Tetramminecopper (1) sulphate monohydrate
Mercury tetrathiocyanatocobaltate (I1)

) hexanitrocobaltate (I11)

O R S

- 10 Marks

[II. Minor exercise
To prepare Adipic acid from chromic acid.

To prepare p—bromoacctanilide from acetanilide

To prepar€ p-nitroaniline from aniline
To prepare 2.4-m —dinitrobenzene from nitrobenzene

To prepare lodoform from ethyl alochol

0

1l
2
3
4.
S
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1A VOCE
\L - 10 Marks
- 05 Marks

p.C. Kamboj; University Practical Chemistry, Vishal Publishing Co., Punjab

Dr. Gurumeet C wadhawa, Dr. Vitthal S. Shivankar, Dr. Supriya P. Babar, Dr.
MamyappaSonawa]e; Chemistry Practical for Undergraduate and Postgraduate Students, 1P,

Karnatak
3. KN Rastogi: Chemistry Practicals, ABD Publishers,

4. JN Gurtu and R Kapoor; Advanced Expcrimental Chemi

Nagar, New Delhi
5. Pprof. B.C. Joshi, Dr. V. K. Goyal and Dr R.L
Jagdamba Singh, R.K.P- Singh, Jaya Singh etc; Advance Practical Che

Meerut
7. Gurtu &Gurtu; Advance
3. N.K. Vishnoi; Advancede Practical Organi

Jaipur (Rajaslhan]
stry, S. Chand & Company Ltd., Ram

. Pitaliya; Practical Chemistry, € BH, Jaipur
mistry, Pragati prakashan,

prakashan, Meerut

Physical Chemistry Experiments, Pragati
e Pvt Ltd-, New

¢ Chemistry, Vikas Publishing Hous

Delhi . _

9. S.S.Dara; Text Book on Experiments and Calculations- Engineering Chemistry, S- Chand &

Company [td., Ram Nagar, New Delhi ol )
-1, 11 and 111), Shree publishers & Distributefs Delhi

10. Anil Kumar et.al; Practical Chemistry (B.Sc.
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B.Se. (Hons.) CHEMISTRY SEM-vI1
COURSE TITLE: POLYMER CHEMISTRY

COI:)RSSE CODE: CHE 8.0 07T E (A)
E -A (ELECTIVE PAPER)

CREDITS -04 (Max. Marks -100)
TOTAL LECTURES -60

Internal Assessment: Max. marks :30
(One Hour each)

End of Semester Exam.: Max marks :70

Instructions: Part-Awi i
g ; art-Awillconsistof] (?compulsoryquestions.,The answer to each question should be limited to
ximum of 50 words. Each question in Part-A will carry two marks. 20 Marks

Part-Bwi S St :
S illconsistof10questions, at least three questions from each unit, Student must answer five questions,
selecting at least one question from each unit. The answer to each question should be limited to a maximum

of 400 words. Each question in Part-B will carry ten marks. S0Marks

Course Objectives- This course is designed with the aim to introduce the theory and applications of polymer
chemistry to the students. They will also learn kinetics of polymerization, study of a few industrially
important polymers including conducting polymers which are promising classes of polymeric materials for

next generation devices.

11 be able to; Learn the basic concepts,
fair knowledge in kinetics of polymerization. Understand
ht of polymers and the theories involved in their
d their solutions. Get introduced to preparation,

Learning Outcomes - After completion of this course the students wi

definition and classifications of polymers. Acquire
the concept of different types of molecular weig
determination. Understand various properties of polymers an

structure and properties of some industrially important and technologically promising polymers. Carry out
laboratory syntheses of a few simple and common polymeric materials. Determine the molecular weight of

olymers in laboratory.

[ Fe

Unit-I

Introduction and history of polymeric materials:

polymers, Polymer nomenclature, Molecular forces,

Different schemes of classification of

chemical bonding in polymers and texture of Polymers.

Functionality and its importance:
M M( !
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ner formation, classification o!‘po[ynlcrizalion processes, relationships
and degree of pol ymerization. Bifunctional systems and

Crﬂeriu for synthetic polyr

hct“"b"'“ functionality, extent of reaction

po]v-t'unclional systems.

¢ chain (both cationic and

olymerizatiun and

s of I’ulymcrization:

Kineti¢
., radical chain growth, joni

and kinetics of step growtl
kinetics of cop:

Mcchanism
dination polymerizations. Me

and coor

anionic) chanism,
merization techniques.

ation and crystallinity:

f crystalline melting point

poly
Crystalliz
and degree of crystallinity. Morphology of crystalline

Dctcnninalion 0

polymers and factors affecting crystalline melting point.
(20 Lectures)
Unit-11
Nature and structure of polymers- Structure Property relationships:
ers (Mn, MW etc) by end group analys1S
and its

ular weight of polym
ght distribution

Determination of molec
thods. Molecular wei

viscometry, light scattering
cance. Polydispersity index.

and osmotic pressure me

jon of Tg Free volume theory

signifi
Glass transition temperaturc (Tg) and determinat
equation. Factors affecting glass transition temperature (Tg)-
olymer solubility, Solubility parameter thermodynamics of
mers solutions.

Jution — Criteria for p
ge of mixing of poly

Polymer SO
y, and free energy chan

enthalp
and Up

ions, entropy:
eratures.

polymer solut

ns theory, Lower per critical solution temp

Flory- Huggi
(20 Lectures)

Unit-111

], flow and mechanical properties and

ystyrene and styrene copol
) and related polymers,
phenol formaldehyde resins

properties of Polymers
Brief introduction, preparation,

lication of the following
and related

structure, physical, therma

polymers: polyolefins,
polymers, poly(vinyl acetate
amides and related polymers.
licone polymers, polydienes, p

app pol ymers,
poly(vinyl chloride) acrylic
polymers, fluoro polymers, poly
(Bakelite, Novalac), polyurethanes, si

polyacetylene, polyaniline,

olycarbonates, conducting
rrole, polythiophene)].

poly(p-phenylene sulphidepolypy
(20 Lectures)

polymers, [
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Reference Books: |
1. Seymour’s Polymer Chemistry, Marcel Dekker, Inc.

9. G.Odian: Principles of Polymerization, Johanllqy;g.-

3. F.W. Billmeyer: Text Book of Polymer Sci€ John Wiley.

4, P. Ghosh: Polymer Sclence&Technoiogy ' Mcgrawl-hll

5. RW.Lenz O;gamc Chemistry of Synthenc;-ngh Polymers. “EL:
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B.Sc. (Hons.) CHEMISTRY SEM-VII
COURSE TITLE: INDUSTRIAL CHEMISTRY

COURSE CODE: CHE 8.0 07 T E (B)
DSE -B (ELECTIVE PAPER)

Ep s Maris X0 TOTAL LECTURES -60

Internal Assessment: Max. marks :30 (One H h)
ne Hour eac

End of Semester Exam.: Max marks :70

natrulclmns. 1Pa| t-Awillconsistof10compulsoryquestions., The answer to each question should be limited to
a maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks

Lh " = . . 0
Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five

questions, selecting at least one question from each unit. The answer to each question should be limited to a

maximum of 400 words. Each question in Part-B will carry ten marks. 50Marks

Course Objectives- This course will introduce the students to various industrial gases and inorganic
chemicals, their manufacturing processes, applications, storage and hazards in handling them. Students are
also expected to learn about m etallurgy, energy generation and Synthetic dyes and Nitrogen, Phosphorus,

Potasslum (NPK) fertilizers in various industries.

Learning Outcomes- After successful completion of the course, students will be able to: Learn about the
f storage and handling of gaseous and inorganic industrial

manufacture, applications and safe ways 0
eration industries. Learn about the chemistry

chemicals. Have ideas of industrial metallurgy and energy gen
of cement industry. Have fair idea on production of difference types of soap. Get knowledge about

classification of synthetic dyes and Manufacture and uses of fertilizers.

Unit-I
Glass Industry

[ntroduction, Basic raw inaterial of glass, manufacturing process including chemical reaction.
types and properties of glass and annealing of glass.

Ceramies (Clay and clay products):-

Formation, classification, composition and plasticity of clay and clay products,

)

e
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are, Pottery porcelain and other clay products. Sanitary

seence on bricks, ferracofta W
s, Refractories-definition, properties

efflore
eir chemistry and composition

wares, porcelain insulators th
silica and fire clay-refractories.

\

and classification,
(20 Lectures)

Unit-I1

facture of portland cement, composition, setting and

Cement Industry: Types of cement, manu
hardening of cement, mortars and concrete, gypsumm, plaster of paris, estimation of silica,
na. calcium oxide and sulphates in portland cement.

alumi
Oil, Fats, Soaps:-

Introduction of oils, fats and soaps, chemistry of
Extrac

extraction, refining and bleaching of oil.

manufacture of soyabean and cotton seed oils. tion of recential oils Phosical chamiel

wanania dalle fare and soaps. Manufacture of anionic, cationic, nonionic and ampholytic

surfactants and production of difference types of soap.
(20 Lectures)

Unit-1T1

Synthetic dyes and Nitrogen, Phosphorus, Potassium (NPK) fertilizers:-
general classification of synthetic dyes.

e

Unit process for manufacture of dyestuff-intermediates,

Brief ideas of preparation, properties and uses of the nitro, nitroso, azo, triphenylmethane,

xanthene and Pthalocyanin dyes. Classification and role of fertilizers. Manufacture and uses of

Ammonium Nitrate, Single Super Phosphate, Triple Super

Urea. Ammonium Sulphate,
and Biofertilizers.

Phosphate, Potassium Chloride , Potassium Sulphate fertilizers
(20 Lectures)

References Books :
1. Thermal Engineering Data Handbook, ISDN 978-81-89866-32-7/2007, B. Sreenivasa

Reddy, K Hemachandra Reddy

Safety, [SDN 978-81-888237-92-0. (M.H. Fulekar)

A S Mathuria
oel Publishing Hose Mee

Publishing Co.

2. Industrial Hygiene and Chemical
3 Industrial Chemistry, JS Jangwal&
4. Industrial Chemistry, B K Sharma, G
5

Industrial Chemistry, Reegel. Reinhold

v Mr
{3 il s
/ |
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B.Sc. (Hons.) CHEMISTRY SEM-VII

COURSE TITLE: I
: INSTRUMENTAL M
ETHODS O
g F CHEMICAL
COURSE CODE:CHE 8.0 07T E (C)
DSE -C (ELECTIVE PAPER)

)
TOTAL LECTURES -60

CREDITS -04 (Max. Marks -100)
(One Hour each)

Internal Assessment: Max. marks ;30

End of Semester Exam.: Max marks :70
limited to

ach question should be

puIsoryqucstions.,The answer (0 €
20 Marks

A will carry tWo marks.
unit, Student must @

Part-Bwillconsistof10q uestions,
selecting at least one question from cach unit. The answer to each question should be li
50 Marks

of 400 words. Each question in part-B will carry ten marks.

Part-Awillconsistof10com

Instructions:
s. Each question in Part-

a maximum of 50 word
uestions,

nswer five 4

at least three questions from each
mited 10 @ maximum

indamental concepts/theory and application of
o aims 10 develop interest

d in chemistry. It als

Students will be introduced to the fu

methods and analytical techniques use
rch in their career ahead.

Course Objectives-
different instrumental
g students to take chemistry resea

le to: Get introduced to @ few -:
h, Have basic understanding of !
etry. Learn the concepts
spectrometry including
dyes, organic

amor
students will be ab

n chemistry researc
art of IR, UV-Vis spectrom
t of mass
ture (metal ions

of this course,
niques needed 1

Learning Outcomes- After completion

| methods and analytical tech
1owledge on instrumentation p:

behind various chromatographic techniques. Understand the basic concep
ses of samples. Learn separation of binary mix

hic method in laboratory:

instrumenta
clemental analyses. Have ki

different ionization proces

compound) by chromatograp!

Unit-I

ic methods of analysis:

[ntroduction to spectroscop
ent of analytical data, incl
trumental methods. Cons

uding error analysis. Classification of analytical methods and

ideration of clectromagnetic radiation.

Treatm

the types of Ins

£
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mo[gcular spectroscopy:
wfrared spectroscopy:

[nteractions Wiﬂl molecule :
s. absorpti
5 I'ptlon and scattering. MQHI]S of i
excitation (li
ght sources)

separation of spectrum (v
vavele : :
Bl et (wavelength dispersion, time resolution), detecti
ection), interpretation of , detection of the si
e pretation of spectrum (qualitative, mixtures | ok
ansform (FTIR ) es, resolution), advantages
). Samples and results expected. Applications: I , advantages
2 ns: Issues of quality

assurance and quality ¢ :
ontrol,
e special problems for portable instrumentation and rapid detecti
ar B as i etection.
emiss -
ission, absorption, fluorescence and photoaccoustic Excitation
. ato

u es lase[S llI“e IESD 0 wave 0 ﬂ“ IIS]I]S llltelh‘l e“ss

laser, placement
) of sam : ; .
ple relative to dispersion, resolution), Detection of signal (photocells,

hotomultipliers, di e
p pliers, diode arrays, sensitivity and S/N), single and double beam instr o ents!

interpretati Fioati o ;
P on (quantification, mIXtUres, absorption vs. fluorescence and the use of {ime,

photoaccoustic, fluorescent tags).
(20 Lectures)
Unit-11
Separation techniques i
Gas chromatography; liquid chromatographys supercritical fluids, importance !
of factors

Chromatography:
of column technology (packing, capill
ubility, interactions with §

n increasing number

rical field). Detection: simple
ling to

aries) separation based ©.

(volatility, sol tationary phase. size, elect
(use of tags and coup

as and liquid). detection as @ means of further analysis

vs. specific (2
illary) and use with DNA analysis.

IR and MS). electrophoresis (plates and cap

Immunoassays and DNA techniques
Making the gaseous molecule into an jon (electron impact, chemical

liquids and solids into

Mass spectroscopy-
cal discharge, laser

ionization), making ions (electrospray. electri
bombardment), separation of ions on basis of mass to charge ratio,

desorption, fast atom
jons, detection

magnetic, Time of flight, electric quadrupole, resolution, time, multiple separat

and interpretation.
(20 Lectures)

b
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Unit-II1

ic spectroscopy: A :
AtomI€ py: Atomic absorpti e
g geting el sorption, atomic emission, and atomic fl

an into eas ph luorescence. excitati
gas phase (flames, electrical discharges, pl Ll
dresohmon (dgpendcnce on technique), det plasmas), wavelength separation

etection of radiati
on (S:multaneousfsm

nning, signal

interferences).

NMR spectroscopy: Princi i
py: Principle, instrumentation, factors affecting chemical shift, spin-spin

coupling and applications.

Electroanalytical Methods: Potentiometry and voltammetry

Radiochemicai Methods

(surface analysis)

X-ray analysis and electron spectroscopy
(20 ectures)

Reference Books:
ames Holler,

iples of [nstrumental Analy

ley Crouch (ISBN 0- 495-01201-7).
is, 7th ed, Willard, Merritt, Deans Settle.

sis - 6th Edition by Douglas A. Skoog, F- J

1. Princi

and Stan

[nstrumental Methods of Analys

p.W. Atki

G.W. Cas
C.N. Banwell: Fundamentals ©
mith: [nfrared Spectral [nterpretations: A Sys!

oore: Physical Chemistry-

ins: Physical | Chemistry-

R

tellan: Physical Chemistry.
£ Molecular Spectroscopy:
tematic Approach

Brian S
w.J. M

W)r -

3
6.
7.
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B.Sc. (Hons.) CHEMISTRY SEM-VII

GANIC MATERIALS OF I
IMPORTANCE

COURSE CODE:CHE 8.0 07T E (D)
DSE -D (ELECTIVE PAPER)

COURSE TITLE: INOR NDUSTRIAL

TOTAL LECTURES -60

CREI)ITS -04 (Max. Marks -100)
(One Hour each)

lnternal Assessment: Max. marks :30

. Max marks 270
ed to

End of Semester Exam.
e e
!'I{)compulso:yquestions.,

Instructions: Part-AwiIlconsisto
A will carry twWo marks.

a maximum of 50 words. Each question in Part-

The answer to each question should be Jimit
20 Marks

answer f1v€ questions

ch unit, Student must
oa maximum

should be Jimited t
50 Marks

s, at least three questions from ea

Parl-Bwillconsistoﬂ Oquestion
ast one question nswer to each question

Each question in Part-B

from each unit. The a

selecting at le
will carry ten marks.

S Ceramics,

of 400 words.
Wivcs- Students will be able to understand manufacturingof glass [ndustrie
Cements and Fertilizers. They get knowledge of Surface Coatings, Batteries, Alloys: Catalysis and Chemical
to take chemistry research in their career ahead.

nts
imroduccd to a few

Cements and

velop interest among stude
this course, Stu
needed in of
Manufacture and

Different types ©
ives. Understand the basic di

explosives. [t also aims 1O de
After completion of
and analytical techniques

Fcnilizcrslndustrics.Have basic understanding of
Fertilizersand Oil painllndusrrics. Have knowledge
xplosive properties of Chemical explos

Solar cell and polymer cell.

dents will be able to: Get
Glass, Ceramics,
processing of glass, Cements,
f fertilizers..Learn the concepts
fference electrolyte

Learning Outcomes-

instrumcmal methods

preparation and e
battery. Fuel cells,

Unit-1

Gilicate Industries
glasses). Manufacture and

ate and its properties, classification (silicate and non-silicate

s of the following types of gla
colored glass and photosensitivé

Glass:Glassy st
Composition and propertie sses: Soda lime glass, lead

processing of glass.
ate glass, fluorosilicate,

glass, armoured glass, safety glass, borosilic

glass.
their types and manufacture. High technology ceramics

portant clays and feldspar, ceramic,
fullerenes, carbon nanotubes and

Ceramics:Im
miconducting oxides,

and their applications, supcrconducting and se

carbon fibre.

Cements: i g : ; .
¢s: Classification of cement, ingredients and their role. Manufacture of cement and the tti
setting

process, quick setting cements.

¥ iy

g
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'-q_-., P
: Ulizers: D
Nity-

. -~ g o, 1 e 1

. , - . ors: Urea, ammonium
ifferent types of fertilizers. Manufacture of the following fertilizers: U :

- s e . und
ate, ool s : ; : .s: polyphosphate, superphosphate, compo
fng Calcium ammonium nitrate, ammonium phosphates; polyphosi

A

I|||'_\. 3 i " "
= fertilizers, potassium chloride and potassium sulphate.

(20 Lectures)

n\urlhcc (ﬂ'oating\i' s
(.)b_jccli\zc:s © g
and pigmcntmuj
[(‘mcl‘s
fire I'etard

Alinoe o p e ; ‘ . _— _
. "N8s surfaces, preliminary treatment of surface, classification of surface coatings. Paints
('”'lhu]' . A o " _ ‘ , o ) \
and Jgi ation, composition and related properties. Qil paint, vehicle, modified oils, pigments,
dkeg DI- - 5 i - ‘ '
ant Bments. Fillers, Tthinners, enamels, emulsifying agents. Special paints -Heat retardant,
s » €COo- IF] J

C

ndly paint, plastic paint. Dyes, wax polishing, water and Oil paints. Additives,

metallic oqay:
IC umlmgs (U'cﬂﬂ.)lylic

Batterjeg. and electroless), metal spraying and anodizing.

Prim;
Fimary apg Secondary baty

i - eries, battery components, role and characteristics of battery. Working of
Wing batteries: Ph acid, Li-B
e

A attery, Solid state electrolyte battery. Fuel cells, Solar cell and polymer

20 Lectures)

Unit-111
Alloys:

Classification of alloys, ferrous and non-ferrous alloys, specific properties of elements in alloys.
Manufacture of Steel (removal of silicon decarbonization, demanganization, desulphurization
dephosphorisation) and surface treatment (argon treatment, heat treatment, nitriding, carburizing).
Composition and properties of different types of steels.

Catalysis: ‘ |
General principles and properties of catalysts, homogenous catalysis {c'atalync. f.te‘ps ans} ::;:rz::i ::
heterogenous catalysis (catalytic steps and examples) and their industrial applications.

icati ites as catalysts.
regeneration of catalysts. Phase transfer catalysts and application of zeolite y

Chemical explosives: erties of lead azide.

. : d explosive prop
Origin of explosive properties in organic compounds, preparation and €xp

PETN, cyclonite (RDX). Introduction to rocket propellants. (20 Lectures)
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4 i '.R'ﬁfewnc.eBGOks:
|, E. Stocchi: Industrial Chemistry, Vol-1, Ellis Horwood Ltd. UK.

2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley Publishers,

New Delhi.
W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley e

Delhi.
4. J. A Kent: Riegel’s Handbook of Industrial Chemisiry, CBS Publishers, New Delhi.
5. P.C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi. S
. Goparlan’.DJ Vemﬁﬁaﬂ%s;:Nﬁgmjﬂn::ﬁﬂgiﬂﬂéﬁ??g Chemistry, Vikas Publications, New

ol .
3 B.K. Sharma: Engineering Chemisiry, Goel Publishing House, Meerut.
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SEMESTER-VIII
B.Sc. (Hons.) CHEMISTRY SEM-VIII

COURSE TITLE: PHARMACEUTICAL CHEMISTRY
COURSE CODE: CHE 8.0 08T E (A)
DSE -A (ELECTIVE PAPER)

o TOTAL LECTURES -60

|[_CT{ET)'|'F§ -04 (Max. Marks -100)
| Internal Assessment: Max. marks :30 | (One Hour each)

[ End of Semester Exam.: Max marks :70
|
|

’ lnstructions: Part-Awillconsistofl 0Ocompulsoryquestions. The answer to each question should be limited to a
maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks '

Pa:rt-?!w:llconsmtoﬂ Oquestions, at least three questions from each unit, Student must answer five questions,
| selecting at least one question from each unit. The answer to each question should be limited to a maximum

| 0f 400 words. Each question in Part-B will carry ten marks, 50 Marks

| Course Objectives- The objective of this paper is 1o develop basic understanding of drugs discovery, drug
design, development and their si : : .. |

[ ¢ ) p eir side effects. It also covers the synthesis of major classes of drugs. The course

| %8 also designed to give an overview of fermentation process and production of certain dietary supplements. |

Learning Outcomes- A fter the completion of the course, the students will be able to: Gain an insight into the
synthetic approaches of different classes of drugs. Understand the fermentation processes and production of |
ethanol, citric acids, antibiotics and a few of vitamins. They will be able to carry out laboratory syntheses of
a few drug molecules. Get knowledge about the synthesis of Antibiotics like- Sterptomycin, ,

Ampicillin, Amoxicillin, Tetracycline etc.

Unit-1
Drug Design-1
Development of new drugs, procedures followed in drug design, concepts of lead compound
and lead modification, concepts of prodrug and soft drugs. Structure-activity relationship

(SAR), factors affecting bioactivity. Theories of drug activity-occupancy theory, rate theory

and induced fit theory.

Drug Design-II

Quantitative structure activity relationship (QSAR), history and development of
QSAR.Concept of drug receptors.Elementary treatment of drug receptor interactions.Physico-
chemical parameters-lipophilicity, partition coefficient, electronic ionization constants, steric,
Free-Wilson analysis, relationships between Free-Wilson and Hansch analysis. LD-50 ED-50

(Mathematical derivations of equations excluded.)

»
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(20 Lectures)

Unit-11

Pharmacokinetics

Introduction to drug absorption, disposition, climination using pharmacokinetics. important
pharmacokinetic parameters in defining drug disposition and in therapeutics. uses of
pharmacokinetics in drug development process.

Pharmacodynamics

Introduction, elementary treatment of enzyme stimulation, enzyme inhibition, membranc
active drugs, drug metabolism, biotransformation. significance of drug metabolism in

medicinal chemistry.
(20 Lectures)

Unit-IHI

Drugs against infection
Introduction and general mode of action.
Synthesis of sulphonamidesfurazolidone, nalidixic acid, ciprofloxacin, norfloxacin. dapsone,

amino salicyclic acid, isoniazedethionamide. ethambutol, fluconazole, ecozole, griseofulvin,

chloroquin and primaquine.

Antibiotics
Cell wall biosynthesis, inhibitors, a-lactum rings, antibiotics inhibiting protein synthesis.

Synthesis of penicillin G, Cephalosporin, Sterptomycin, Ampicillin, Amoxicillin

Tetracycline.
(20 Lectures)

References Books-

. Burger's Medical Chemistry, M.E. Wolff Jolan Wiley Sons N.Y.

2. Principles of Medicinal Chemistry, WO. Foye lea and FebigerPhilabiphia

3. The Organic Chemistry of drugs synthesis, D ledsrocar and LN Mitscher, John Wiley &

Sons. N.Y.
4. Medicinal Chemistry, Akar, Wiley Eastern Ltd. N.U.
5. A Text Book of synthetic Drugs, O.D. Tyagi M. Yadav, Anmol Publication

6. An Introduction to drug desigu, S N Pandeya, JR Demmock, New age International

Publishers.
7. Biopharmaceuticals & Pharmacokinetics, D.M. Brahanabankar, Sunil B Jaiswal

Qoe| b
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8. Introduction of Pharmaceutical I1, AK Gupta SS Bajaj. CBS Publishers and Distributors.

9. Computer for Chemists, Pundir, PragatiPrakashan
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B.Sc. (Hons.) CHEMISTRY SEM-VIII

COURSE TITLE: SPECTROSCOPY
COURSE CODE: CHE 8.0 08T E (B)
DSE -B (ELECTIVE PAPER)

CREDITS -04 (Max. Marks -100) [ ' ~ TOTAL LECTURES -60

| (One Hour each)

Internal Assessment: Max. marks:30

End of Semester Exam.: Max marks :70

- T
s. The answer to each question should be limited

Instructions: Part-A will consist of 10 compuls;r;quesiion
20 Marks

to a maximum of 50 words. Each question in Part-A will carry two marks.

Student must answer five

ion should be limited to0 a
50 Marks

Part- i i . i .
t.B will consist of 10 questions; at least three questions from each unit,
ques.laons. selecting at least one question from each unit. The answer to each quest
maximum of 400 words. Each question in Part-B will carry ten marks.

Ob]e_cti'res- To introduce principles and apr;l_i_caﬁons of UV, IR, NMR. and Mass spei:trometry in organic
chemistry. To understand the Woodward-Fieser rules for UV absorption in conjugated systems. To interpret
IR spectra using characteristic group frequencies. To learn chemical shift. spin-spin coupling, and signal
splitting in 'H and '*C NMR. To analyze mass spectra. including molecular ion and fragmentation patterns.
To apply combined spectral data (UV, IR, NMR, MS) for structure clucidation of organic molecules.
Lea"'“iﬂg Outcomes- After the completion of the course, the students will be able to: Predict Ama values of
conjugated systems using Woodward-Fieser rules. Identify functional groups from IR spectra based on group
frequencies. Interpret 'H and C NMR spectra, including chemical shifts, multiplicity, and coupling patterns.
Recognize molecular ions and fragmentation peaks in mass spectra. Correlate UV. IR, NMR, and MS data 1o
determine the structure of organic compounds Differentiate between structurally similar compounds using

combined spectroscopic techniques.
IS

Unit-I

Ultraviolet-Visible (UV-VIS) Spectroscopy:

Electromagnetic radiation and spectroscopy, principles of absorption Spectroscopy.

nature of electronic excitations, chromophores, auxochromes, origin of UV bands,
ion bands, factors affecting the position of UV

ctra, qualitative and quantitativeapplications.

types of absorpt bands, calculation of Amaxof

organic compounds, visible spe

Infrared (IR) Spectroscopy:

IR regions, molecular vibrations, force constant and bond strength, calculation of

vibrational frequencies, Fermi resonance, combination bands, overtones, hot bands,

cting the band positions and intensities, sample handling, anharmonicity, group
(20 Lectures)

factors affe:

frequencies and applications

y / \We N M//}/’
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Unit-11
Nuclear Magnetic Resonance (NMR) Speetroscopy:

Nuclear angular momentum, nuclear spin, magnetization and nuclear precession, types of

NMR spectrometers, free induction decay, population densities of nuclear spin states, basic

principle, equivalent & non-equivalent protons, shielding and de-shielding of nuclei,

chemical shift and its measurements, factors affecting chemical shift, spin-spin

interactions.Coupling constant J and factors affecting it. Characteristics 1H NMR absorption

signals of various type of compounds. Spin systems andits classification, splitting patterns of
AB and AX: A2B: and ABX and AMX spin systems. Simplification of spectra: shift reagents
and spin decoupling; protonexchange, Nuclear Overhauser Effect. Applications of NMR
spectroscopy.

Carbon-13 NMR Spectroscopy:

Carbon-13 nucleus, operating frequency, chemical chifts and their calculation, factors

affecting chemical shifts, spin-spin coupling, proton-coupled, prolon-decoup!ed and off-

resonance '*C NMR spectra. Applications of *C NMR spectroscopy-
(20 Lectures)
Unit-IIT
Electron Spin Resonance (ESR) Spectroscopy:
Basic principle, zero field splitting and Kramer's degeneracy, factors affecting the 'g' value,
hyperfine splitting, isotropic and anisotropic hyperfine coupling constants, spin-orbit

coupling, significance of g-tensor, spin Hamiltonian, spin densities and McConnell

relationship, measurement techniques and applications.

Mass Spectrometry:

Basic principle, production of ions by electron impact, chemical ionization and field

desorption techniques, separation and detection of ions. Mass spectrum: molecular ion peak,

otopic peak, metastable peak, fragmentation patterns of organic molecules with

base peak, is
rearrangement, factors affecting the

examples of various classes of compounds, McLafferty

fragmentation pattern and governing the reaction pathways, identification of molecular ion

peaks, determination of molecular weight and molecular formula of compounds, hydrogen

deficiency index, nitrogen rule, negative ion mass spectrometry, brief introduction to high

resolution mass spectrometry (HRMS) and applications of mass spectrometry.

(20 Lectures)

]
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Reference Books-
1. Eneyvelopedia of Spectroscopy and Spectrometry. Three-Volume Set: Lneyclopedia ol

Spectroscopy and Spectrometry, Second Edition: 3 volume set

2. NMR Spectroscopy: Basic Principles. Coneepts, and Applications in Chemistry.
HaraldGlnther, Wiley: 2¢. 1995,
3. Carbon-13 NMR spectroscopy, Hans-Otto Kalinowski, Stefan Berger, Siegmar Braun,

Wiley, 1988.

4. Introduction to Spectroscopy. Donald L. Pavia, Cengage Learning, 2009

§. Organic Structure Determination Using 2-D NMR Spectroscopy: A Problem-Based
Approach, JelTrey H. Simpson, Academic Press, 2008,

0. High-Resolution NMR Techniques in Organic Chemistry, Timothy D. W. Claridge.
LElsevier, 1999

7. Identification of Organic Compounds, R. M. Silverstein, G. C. Hassler and T. C.
Morill, John Wiley.

8. Organic Spectroscopy. Jag Mohan, Narosa Publication.

9. Spectroscopy of Organic Compounds. P. S. Kalsi, New Age International.

10. NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R. V. Parish,
Ellis Harwood.

11, Physical Methods in Chemistry, R. S. Drago, Saunders College.

12. Introduction to Magnetic Resonance, A. Carrington and A. D. Maclachalan, Harper &
Row.

13. Instrumental Methods of Chemical Analysis, Gurdeep Raj Chatwal and ShyamAnand,

IHimalaya Publications.

B.Sc. (Hons.) CHEMISTRY SEM-VIII

COURSE TITLE: RESEARCH METHODOLOGY FOR CHEMISTRY
COURSE CODE:CHE 8.0 08T E (C)

DSE -C (ELECTIVE PAPER)

"CREDITS -04 (Max. Marks -100) ' ~ TOTAL LECTURES -60 |

Internal Assessment: Max. marks: 30 ' (One Hour each) |

End of Semester Exam.: Max marks: 70

Instructions: Part-Awillconsistof10compulsoryquestions.The answer to each question should be limited to a '|

e ———— —J
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maximum of S0 words. Each question in Part-A will carry two marks 20 Marks

stions from each unit. Student must answer five questions,
n should be limited to a maximum
50 Marks

Part-Buwillconsistof10questions, at lcast three que
selecting at Ieast one question from each unit. The answer to each questio

of 400 words. Each question in Part-B will carry ten marks.
o impart knowledge about the basic concepts of research and
explain and apply basic
and to lcam

Course Objectives- This course is introduced t
to provide a road map for conducting research. Students are expected to identify,
concepts of rescarch; acquire information, recognize various issues related to research

instrumental methods required for research in chemistry.

Learning Outcome- After completion of this course. students will be able to: Know about various print and
e-resources. search engines needed for carrying out literature survey in a topic. Have some idea about
writing literature survey report, review and scientific articles. Learn a
Learn about safe storage of chemicals. disposal of waste chemicals. recovery.
laboratory chemicals. Acquire basic understanding of data analysis andusing statistical tests.

bout plagiarism and how to av oid it
recyeling and reuse ol

=

Unit-1
Literature Survey:

Print: Sources of information: Primary, secondary. tertiary sources. Journals: Journal

abbreviations, abstracts, current titles, reviews, monographs. dictionaries. text-books, current

contents. Introduction to Chemical Abstracts and Beilstein, Subject Index. Substance Index,

Author Index, Formula Index, and other Indices with examples.

Digital: Web resources, [E-journals, Journal access. TOC alerts. Hot articles, Citation index,

Impact factor, H-index, E-consortium, UGC infonet. E-books. Internet discussion groups and

communities, Blogs, Preprint servers. Search engines, Scirus, Google Scholar, Chemindustry,

Scifinder and Scopus.

Wiki- Databases, Chemspider, Science Direct.
es: The Internet and World Wide Web

Information Technology and Library Resourc

Internet resources for chemistry. Finding and citing published information.

(20 Lectures)

Unit-11

Methods of Scientific Research and Writing Scientific Papers:

Reporting practical and project work. Writing literature surveys and reviews.Organizing a
poster display.Giving an oral presentation.
description of methods. conclusions, the need for

Writing scientific papers - justification for

scientific contributions. Bibliography,
iIlustration, style, publications of scientific work. Writing ethics and Avoid plagiarism.

Chemical Safety and Ethical Handling of Chemicals:

~

Moy
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Safe  working procedure and protective environment, protective apparel, emergency
procedure and first aid, laboratory ventilation, Safe storage and use ol hazardous chemicals,
procedure for working with substances that pose hazards, Mlammable or explosive hazards,
procedures for working with gases al pressurcs above or below atmospheric safe storage
and disposal of waste chemicals, recovery, recycling and reuse of laboratory chemicals,
procedure for laboratory disposal of explosives, identification, verification and segregation of
laboratory waste, disposal of chemicals in the sanitary sewer system. incineration and

transportatior, of hazardous chemicals.
(20 Lectures)

Unit-111
Data Analysis

The Investigative Approach: Making and Recording Measurements. §I Units and their use.
Scientific method and design of experiments.

Analysis and Presentation of Data: Descriptive statistics. Choosing and using statistical
tests. Chemometrics. Analysis of variance (ANOVA), Correlation and regression, Curve
fitting, fitting of lincar equations, simple lincar cases, weighted linear Casc. analysis of
residuals, General polynomial fitting, linearizing transformations, exponential function fit, r

and its abuse. Basic aspects of multiple linear regression analysis.
(20 Lectures)

Reference Books-
1. Dean,J. R., Jones, A. M., Holmes, D., Reed, R., Weyers, J. & Jones, A.(2011)

Practical skills in chemistry. 2nd Ed. Prentice-Hall, Harlow.

2. Hibbert, D. B. & Gooding, J. J. (2000) Data analysis for chemistry. Oxford

University Press.
3. Topping, J. (1 984) Errors of observation and their treatment. Fourth Ed.. Chapman

Hall, London.
4. Harris, D. C. Quantitative chemical analysis. 6th Ed.. Freeman (2007).
5. Levie, R. de, How lo use Excel in analytical chemistry and in general scientific
dataanalysis. Cambridge Univ. Press (2001).
6. Chemical safety matters — [UPAC - IPCS, Cambridge University Press, 1992.
7. OSU safety manual 1.01.

[) )
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B.Sc. (Hons.) CHEMISTRY SEM-VIII

COURSE TITLE: RESEARCH DESIGN AND IPR
COURSE CODE: CHE 8.0 08T E (D)

DSE -D (ELECTIVE PAPER)

"CREDITS -04 (Max. Marks -100) | ' TO'
(Max. Marks 100) | rOTAL LECTURES -Hl)
| Internal A : :
| ern ssessment: Max. marks: 30 | (One Hour each)
| End of Semester Exam.: Max marks: 70 \

Instructions: Part-A will consist of 10 compulsory questi
to a maximum of
Marks

ons. The answer to cach question should be limited
50 words. Each question in Part-A will carry two marks. 20

| Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five

\ questions, selecting at least one question from each unit. The answer to each question should be limited to a
maximum of 400 words. Each question in Part-B will carry ten marks. 50
Marks

Course Objectives: To understand the knowledge omsaﬂ:h and its i};ﬁs.'To learn the concept "
of literature review, technical reading, qualitative and quantitative research.To lcarn about data
| analysisof research and plagiarism.To discuss the concepts of Intellectual Property Rights in chemistry. |
| Brief concepts of World Trade Organization and Intellectual Property Rights.

Learning Outcomes: On completion of this course, students will be able to: understand the concept and
importance in research and exploratory research design.Understand theinterpretation of data and

paper writing.Learn about various software for paper formatting. Gain knowledge about the |

univariate analysis and bivariate analysis. Learn various concepts on Patents, Trademarks and ||
Copyrights.

R

Unit-1

Research Design: Concept and Importance in Research — Features of a good research design,
exploratory research design — concept, types and uses. Descriptive research resigns — concept,
types and uSes. Experimental design,concept of independent anddependent variables.
qualitative and quantitative research, concept of measurement, causality, generalization,
replication and merging the two approaches.

(20 Lectures)

Unit-11
Data Analysis: Data Preparation — Univariate analysis (frequency tables, bar charts, pie

charts, percentages), Bivariate analysis — Cross tabulations and Chi-square test including

testing hypothesis of association. Interpretati

/ .

/'-'I_‘\»S " C’Ll -t ‘\%/
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on of Data and Paper Writing — layout of a
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research paper, Journals in chemistry, Impact factor of Journals. Ethical issues related to
publishing, Plagiarism and Self-Plagiarism. Use of tools and techniques for rescarch:

methods to search required information. Reference Management Sofiware like

Zotero/Mendeley, Software for paper formatting like LaTeX/MS Office. Software for
detection of Plagiarism.

(20 Lectures)
Unit-IT1

Intellectual Property Rights (IPR):

Concept and fundamentals of IPR, need and economic importance of IPR, detaildescription
of various IP Properties (Patents, Trademarks, Copyrights, Geographical Indications
Industrial Designs and Trade secrets), IPR with emphasis on patent regime, factors affecting
IP protectior., penalties for violation or infringement, trade related aspects of IPR.
Brief concepts of World Trade Organization (WTO), General Agreement on Tariffs and
Trade (GATT), General Agreement on Trade in Services (GATS), Trade-RelatedAspects of
Intellectual Property Rights (TRIPS), Trade-Related Investment Measures(TRIMs).

(20 Lectures)
Reference Books-

1. Basic principles and acquisition of Intellectual Property Rights by Ramakrishna,
CIPRA, NSLIU 2005.

2. Intellectual Property Law Handbook by Dr. B. L.Wadhera, Universal Law Publishing
Co. Ltd. 2002.

3. Intellectual Property Law (Bare Act with short comments)-Universal Law Publishing
Co. Ltd. 2007.

8. The Trademarks Act 1999 (Bare Act with short comments)-Universal Law Publishing
Co. Ltd. 2005. Hibbert, D. B. & Gooding, J. J. (2006) Data analysis for chemistry.
Oxford University Press.

9. Topping, J. (1984) Errors of observation and their treatment. Fourth Ed., Chapman
Hall, London.

10. Harris, D. C. Quantitative chemical analysis. 6th Ed., Freeman (2007).

11. Levie., R. de, How fo use Excel in analytical chemistry and in general scientific

dataanalysis. Cambridge Univ. Press (2001).

QX Mg
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12. The Patents Act, 1970 (Bare Act with short comments) - as amended by Patents
(Amendment) Rules 2006 w.e.f. 5-5-2006. Commercial law publishers (India) PvL.
Ltd. 2006.

13. Research Methodology — C.R.Kothari

B.Sc. (Hons.) CHEMISTRY SEM-VIII
COURSE TITLE: SUPRA MOLECULAR CHEMISTRY
COURSE CODE: CHE 8.0 08T1 cO

e
CREDITS -04 (Max. Marks -100) s TOTAL LECTURES -60 |

Internal Assessment: Max. marks: 30 (One Hour each)

End of Semester Exam.: Max marks: 70

e - e T PP
Instructions: Part-Awillconsistofl Ocompulsoryquestions. The answer to each question should be limited t0 2 |
maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks ||

’ : ; ; : : |
Part-Bwillconsistof10questions, at least three questions from each unit, Student must answer five questions, |

selecting at least one question from each unit. The answer 10 each question should be limited to a maximum
of 400 words. Each question in Part-B will carry ten marks. 50 Marks

_,—-—'_'_-_'_-_"_——_,_,_,—-—'______,_____,____,__,_,_____ e — — —q
Course Objectives- Understanding specificity in molecular interaction. To explore how molecule selectively |
recognize and bind to specific targets, t0 identify non covalent forces, hydrogen bonding, Vander Waals, |
electrostatic, hydrophobic interactions involved in molecular recognition. Designing supramolecular 'l

assemblies. To design host-guest systems with desi red binding affinities and selectivity.
|

Learning Outcomes:-After the completion of the course, the students will be able to: understand |
fundamental concepts of supramolecular chemistry. Explain principle of non-covalent interaction- hydrogen |
bonding,x-n stacking, electrostatic, hydrophobic course, describe lock and key and induced fit models in

host-gest chemistry, experimental and computational skills and critical thinking and research skill. ,

R

I

Unit-1

Molecular Recognition and Supramolecular Chemistry

Molecular recognition between crown ether and specific cation (cation diameters for alkali
metals and crown ether cavity sizes). Synthesis of crown ethers: 18- crown -6, dibenzo18-
crown-6, an £za crown with pyridine ring system related to 18 - crown -6 and diamino crown
ether related to 18- crown-6. Applications of supramolecular chemistry - crown ethers,
synthetic cationchannels and crown ether as phase transfer catalysis.

hal— W

—
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Natural occurring ionophores (valinomyeine and nonactine). Recognition of ammomiunm

and alkyl ammonium cation by crown ethers (tetrahedral recognition receplors for
ammonium ions).

(20 Lectures)
Unit =11

Supramolecular Crystal Engineering

Guinidine group (anion receptors involving both electrostatic interaction and hydrogen
bonding). Polyazamicrocyclic system (anion bonding involving both electrostatic interaction
and hydrogen bonding). Expanded Porphyrins- sapphyrins (anion bonding involving both
clectrostatic interaction and hydrogen bonding). Organometalic receplors (anion bonding
involving both electrostatic interaction and hydrogen bonding). Binding of Zwitter ion (,
coreceptors for complexing simultaneously with cationic anionic sites multiple recognition,
chiral recognition).

(20 Lectures)

UNIT-III
Supermolecular Devices

Supermolecular Devices. Light conversion and energy transfer devices. Photoinduced
electron transfer in photoactive devices. Tubular mesophases. electroswitching devices
banquet type molecule and the chundle approach to molecular channels.

(20 Lectures)

References Books-

1. J.M. Lehn Supra molecular chemistry -Concept and perspective VCH 20062. J.W. Steed
and J.L. Atwood-Supra molecular Chemistry-John Willey and Sons Inc. 2009

3. P.S. Kalsi and J.P.Kalsi- Bio-organic, Bio-inorganic and Supra molecular chemistry, New
age International 2010.

4. Donald J. Cram-Comprehensive Supra molecular chemistry- Elsevier series

5. AnslynE. V.- Supramolecular analytical chemistry J. Org. Chem 2003, 68

/ :
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B.Sc. (Hons.) CHEMISTRY SEM-VIII
COURSE TITLE: IMPORTANT BIOMOLECULES
COURSE CODE: CHE 8.0 08T2 CO

CREDITS -04 (Max. Marks -100) l T BOESLERCRURES
Internal Assessment: Max. marks: 30 (Qne Hysr S
End of Semester Exam.: Max marks: 70

Instructions: Part-will consist of 10 con\pulsor}"questions, The answer to each question should be limited to
a maximum of 50 words. Each question in Part-A will carry two marks. 20 Marks

- Part-B will consist of 10 questions, at least three questions from each unit, Student must answer five

questions, selecting at least one question from each unit. The answer (o each question should be limited to a
maximum of 400 words. Each question in Part-B will carry ten marks. 50 Marks

Course Objectives- This course is to make smcnts_und'erst_ahd__tl'l_e _sdigni_ﬁcam features of the |
chemistry of the biomolecules viz. carbohydrates, proteins, lipids, vitamins and nucleic acids. !
Classification, characteristic reactions, biological importance of these biomolecules will be
thoroughly discussed. It also aims to introduce the leamers to the physic-chcmical properties of |
nucleic acids.

Learning Outcomes: On completion of this course, students will be able to: Know the occurrence,
classification and biological importance of carbohydrates. Learn various reactions of aldoses and
ketoses as well as their interconversions. Understand the structure and synthesis of peptide chains
and proteins. Gain knowledge about the Ramachandran plots. Get introduced to lipids, oils and |
fats. Learn about the properties and types of Vitamins

Unit-1
Carbohydrates: Classification, physico-chemical properties, chemistry, biological roles and

structural elucidation of polysaccharides-homo and heteropolysaccharides, Peptidoglycans,
Glycosaminoglycans: Glycoconjugates Proteoglycans, Glycoproteins and Glycolipids: Oligo
saccharides. Lectin interactios in biochemical processes.

Amino acids: Classification, Structure and physico-chemical properties; peptide bond,
peptides of biological importance: chemical synthesis of peptides — solid phase peptide
synthesis; Proteins — classification, isolation, purification and characterization of proteins,
criteria of homogeneity: protein sequencing: structural organization of proteins -
Ramachandran plots and denaturation of proteins.

5
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(20 Lectures)

Unit-11
Lipids: Classification, structure, properties and biological roles of phospholipids and
sphingolipids. fatty acids and their physic-chemical properties. Falts and waxes —physico-
chemical properties and characterization of fats and oils. Structure, properties and functions
of Eicosanoids - Prostaglandins, Prostacyclins, Thromboxanes, Leukotrienes; chemistry and
properties of Sterols and Steroids — Bile acids and Bile salts; salient features of Bacterial and

Plant lipids.

Vitamins-Definition, occurrence, properties and types with special reference to Vitamins A

and B.
(20 Lectures)
Unit-111
Nucleic acids: Bases, Nucleosides, Nucleotides; Nucleotides as energy carriers, chemistry of
I, cytosine, thymine, adenine,

of RNA and DNA, DNA

purines, pyrimidine and uric acid-synthesis and uses of uraci
guanine. Isolation of caffeine from its natural source. Constitution
profiling. DNA finger printing. physico-chemical properties of nucleic acids: denaturation
and renaturation kinetics of nucleic acids. Melting temperature, cot CUrves; sequencing of
nucleic acids enzymatic and chemical methods. Structure and properties of porphyrins —

Heme, chlorophylls, bacteriochlorophylls and cytochromes
(20 Lectures)

Reference Books:

1. Text book of Biochemistry —-E.S.West, W.R.Todd et al., 4th ed
Principles of Biochemistry by Lehninger —D.L.Nelson, M.M.Cox7th ed
Text book of Biochemistry with clinical correlations-Thomas M.Devlin, 7th ed
Harper’s review of Biochemistry ~D.W. Martin, 19th ed
Biochemistry — J.M.Berg, J.L.Tymockzo, L.Stryer, 5th ed Biochemistry-Reginald H.
Garret, Charles M.G

e e 9
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B.Sc. (Hons.) CHEMISTRY SEM-VIII
RUCTURE

COURSE TITLE: SPECTROSCOPY AND ST
OUND

DETERMINATION OF ORGANIC COMP

COURSE CODE: CHE 8.0 08T3 CcO
N TOTAL LECTURES -60 '||

CREDITS -04 (Max. Marks -100)
(One Hour cach)

Internal Assessment: Max. marks: 30

End of Semester Exam.: Max marks: 70
1d be limited

- cuc!{ question shou
20 Marks

lnstruct!ons: Part-A will consist of 10 compulsory questi
to a maximum of 50 words. Each question in Part-A will carry two

ons, The answer to
marks.
Student must answer five
Id be limited to @
50 Marks

unit,

estions from each
h question shou

Part-P will consist of 10 questions; at least three qu
questions, selecting at least one question from cach unit. The answer to eac

maximum of 400 words. Each question in Part-B will carry ten marks.
PNMR, CNMR and Mass spectrometry in the field
‘ pectra using

arious systems. To understand IR. s o
pin-spin coupling, and signal spliting in 'H and |

jon and fragmentation patterns. |

Subject Objectives -To introduce principles of UV, IR,
of chemistry. To understand the UV absorption in v
characteristic group frequencies. To learn chemical shift, s

13C NMR. To interpretate mass speclra..including molecular
Il be able to: predict Amax values of |
P frequencies. Interpret |

molecular

the students wi
ased on grou
pling patterns. Recognize

Learning OutcomesAfter the completion of the course,
conjugated systems using. ldentify functional groups from IR spectra b
'H and “C NMR spectra, including chemical shifts, multiplicity. and cou

ions and fragmentation peaks in mass spectra.

Unit-1

ieser rules for calculating Amax in dienes,

amide, nitriles and carboxylic acid,
s. Conjugation in two aromatic rings
strain-steric effect in Biphenyls

Ultraviolet and Visible spectroscopy - Woodward F

trienes, @, P- unsaturated carbonyl compounds,ester,
d its substituted derivative

Aromatic systems-benzene an
bons. Effect of structure-

and polycyclic aromatic hydrocar
and Chromophore distrortion.

IR Spcclroscopy—lnterpretation of infrared spectra of organic compounds. IR group
frequencies alkanes, alkenes, alkynes, aromatic hydrocarbons, alcohol, carbonyl compounds,
amines, phenols, ethers, nitro compounds and carboxylic acid their derivatives. Applications

of IR.

C l ol L/Lf - M’:J(

(20 Lectures)
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Unit-11
NMR Spectroscopy-

Proton NMR= Chemical Shify, splitting of' the signals, chemical shift equivalence, spin--spin
coupling and splitting of signals in different environment, Interpretation of the spectra of

common organic compounds. Proton exchange reactions and Hydrogen Bonding. Influence
on hydroxyl and amino groups.

Carbon -13 NMR- Chemical shint and factors affecting it. Multiplicity-Broad Band (BB),
Proton Decoupled Spectra, Hydrogen Decoupled Spectra. Equivalence, chemical shift in

alkanes, alkenes,alkynes, aromatic hydrocarbons, alcohol, carbonyl compounds, carboxylic
acid and its derivatives.

(20 Lectures)

Unit -111

Mass spectrometry—Molecular weights of organic compounds, molecular ion peak, base
peak, metastable peak, isotopic abundance peaks, McLafferty rearrangement, Nitrogen Rule,

detection of isotopes, Characterization of organic compounds on the basis of fragmentation
and mass spectra of various class of organic compounds.

Structure elucidation by joint application of UV, IR, PNMR, CN MR and Mass spectroscopic
techniques.

(20 Lectures)
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