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B.Sc. Course Structure
gemester| ToVi

Semesterl

Title of the
course

Assessment
Examination

Internal

‘Atomic  Structuré,
Bonding, General
Organic Chemistry
& Hydrocarbons '

Semester -l

Typeof | Course Title of the Ef £

course code course o F=
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1 - O o] E

[VEN7)] o O

e 9 % X
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Chemical
Energetics,
Equilibria &
Functional Organic

El
0

Practical

Title of the

Internal
External
Examination

Advance
Physical And
Organic
Chemist
Basic skills of
chemistry

\aboratory
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‘ gsemester -IV

Type of Course Title of the
course code course

Assessment
Examination

Internal

! 5504T- | Coordination

! PGS CHECE Chemistry, States of
Matter & Chemical

; Kinetics

| SEC CHES.504T- | Water Quality 2
i SEC2 Assessment
Practical CE-IV )

Type of Course Title of the :

g 5
course | code course £ _5
. 0. T 0 ol =
h= €9 EE -
2 g3 g g 3
O c.< w =
DSE(A) | CHE5.505T- CamlysisAnd | 4 30 70 100
CO (A) Enzymes
DSE (B) CHES.505T- Spectrbscopy and 30 70 100
' CO(B) separation 4
techniques
DSE(C) | CHES.505T- | Heterocyclic "4 30 70 100
compounds,
| co© polynuclear
i hydrocarbons,
| And synthetic
‘; dyes oil, Fats,
i ) detergents _ ]
|| DSE | CHES5.505P- Practical 2 50 50
'| Practical CO(A)
A : : ,
| DsE CHE5.505P- 2 - 50 50
| Practical co(8) Practical
!' (B)
DSE CHES5.505P- Practical 2 50 50
Practical co(C) :
(©)
SEC CHE 5.505 -

Basic analytical 2 30 70
SEC-3 analysis \ \ \ \ 10 _K
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semester -Vi

/_‘_._’—————_’_-‘__————"_’/—-‘————___" T
Type of Course Title of the o 5
course code course _ g - =
ﬂ Q@ v c .E
5 E 3 s E
2 £ g g3
O = i
DSE (A) CHES5.506T- Chemistry Of 4 30 70
CE (A) Polymers
_,___——_,/——///——————
DSE (B) CHES5.506T- Photochemistry, 30
CE(@B) | Chemical 4
Kinetics and
Quantum
Chemistry
”P ; S— ______/—‘: __———’/‘ =T
) DSE (C) CHES5.506T- Molecules of 4 30 70 100
CE (C) Life
DSE CHES5.506P- Practical 2. " 50 50
Practical CE(A)
(A)
DSE CHES.506P- )
Practical CE(B) Practical
(B) ]
DSE CHES5.506P- Practical
Practical CE(C)
(C) = B =
SEC CHE 5.506 T- | Spot Tests of 2 30 70 100
CE-SEC-4 Cations, Anions
and Metal
_ Poisons

!
-
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B.Sc. (Pass Course)
CHEMISTRY
General Instr‘uvc,_tions

1. The B.Sc. (Pass Course), a 3-year UG Programme, consists of six Sen.le.stecrls,'vs;ltht:r‘;oe
. Semesters per. Year. Each Semester includes Onc? Thcox"y Course dmdeNm c};er e
independent units, and One Practical Course, cach with a unique Course Code Num -
Course Title, totalling 06 Credits (04 Theory + 02 Practical’s). A "l"heory Course c.omprf30

60 periods of one hour each and is worth 04 credits, while a P.racucal Course consists c;r 0
periods of two hours each, contributing 02 credits. One Skill enhancement cc?urse 0.11
Semester 111 to Semester VI with 02 credits is compulsory. Suc.:cessful c'fm.dldates wil
receive the Degree of the three-year UG Programme upon meeting the minimum credit

requirement according to university policy.-

: ' 2. Each Semester end Examination carries 2 maximum of 150 marks (06 credits), with .Theory
(s f accounting for 100 marks (04 Credits) (70 from external assessment and 30 from internal
assessment), one skill enhancement course(SEC from SEM II To SEM VI only) for 100
marks (02 Credits) (70 for end 'semester exam and 30 marks for internal assessment) and
Practical's for 50 marks. The Theory Examination at the end of each Semester lasts thre.e
hours and is graded out of 70 marks, while the Practical Examination lasts four hours and is
graded out of 50 marks (02 Credits). Internal Assessment of 30 marks is conducted
continuously for each Theory Course at the Department/College level, while External
Assessment of 70 marks takes place at the end of each Semester at the University level.
Candidates must pass both the Internal and External Assessments separately for each Theory
Course. In Practical courses, External Assessment occurs only at the end of each Semester.
Passing both theory and practical examinations separately is mandatory. The pass
percentage criteria and grading system adhere to university policies.

3. Internal Assessment of 30 marks of all courses with credits 04(from semester I to
~ semester VI) are distributed as follows:

) : 1. One Written Test 20 marks
(s ‘ 2. One Assignment / project including creative skill 05 marks.
; 3. Attendance 05 marks

i. for 75% attendance - 3 marks.
ii. up to 90% attendance -04 marks and
iii. from 91 to 100% attendance - 05 marks

4 Student has to choose one skill enhancement course (SEC) from the three offered disciplines of
the Semester. ‘

5In Semester V and VI student has to opt any ‘one DSE Course from (A to C ) aongwith
| corresponding Practical Course.
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SCHEME OF EXAMINATION

Each theory course consists of four periods (one Hour cach) per week, while each
~ Practical Course is allocated two continuous periods, (each one hour).. The end-of-
semester examination scheme applicable to all undergraduate courses (Pass (;our_w)
for the Theory Examination, is structured as follows: The semester end examination
question paper for Disciplinary Centric Core Courses (DCC), Discipline-specific
Electives (DSE) For DCC, DSE & SEC Max. marks -70

Part-A will consist of 10 compulsory questions., The

should be limited to a maximum of 50 words. Each question in Part-A will carry
' Total 20 Marks

answer to each question

two marks.

Part-B will consist of 10 questions, at least three questions from each unit, Student
has to 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.
Total 50 Marks

The examination scheme for the Practicél Examination, for SEM I TO SEM

VI is out of 50 marks, and it is conducted at the end of each Semester.

Scheme of Practical Examination & Distribution of Marks

Max. Marks: 50 Time: 4 hours.
1. Major Exercise (A) 15 marks
2. Minor Exercise (B) 10 marks
3. Minor Exercise (C) 10 marks
4, Record 05-marks.
5. Viva-voce 10 marks.
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SEMESTER-III
COURSE TITLE: ADVANCE PHYSICAL & ORGANIC CHEMISTRY
COURSE CODE: CHES5.503T-CO

ﬁ TOTAL LECTURES -60
, . : (One Hour each)
CREDITS -04 (Max. Marks -100) :

In;tcrnnl Assessment: Max. marks :30
Semester End Exam.: Max marks :70

Instructions: Part-A will consist of 10 compulsory questions., The answer 10 each question shoMuld ZS limited
(0. maximum of 50 words. Each question in Part-A will carry two marks. 20 Mar .
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 qy_estion should be limited to a maximum of
400 words. Each question in Part-B will carry ter 50 Marks

7 marks.

Course Objectives: the main aim of this course is to Understand Solutions, conductance, and ele'ctrochemisnjy
and to study the solutions, partial miscibility and phase equilibrium and potentiome.m'c titrations. .orgamc
chemistry: objectives include understanding organic functional groups, reactions, mechanisms of
carboxylic acids, their derivatives, amines and diazonium compounds _

UNIT I
' Solutions: Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law,
" deviations from Raoult’s law — non-ideal solutions. Vapor pressure-composition
and temperature- composition curves of ideal and non-ideal solutions. Distillation of

' solutions. Lever rule. Azeotropes. A
Partial miscibility of liquids: Critical solution temperature; effect of impurity on

- partial miscibility of liquids. Immiscibility of liquids- Principle of steam distillation.
Nernst distribution law and its applications, solvent extraction.

! Phase Equilibrium: Phases, components, and degrees of freedom of a system, criteria
of phase equilibrium. Gibbs Phase Rule and its thermodynamic derivation.
Derivation of Clausius — Clapeyron equation and its importance in phase equilibria.
Phase diagrams of one-component systems (water and Sulphur) and two component
systems involving eutectics, congruent and incongruent melting points (lead-silver,

FeCls-H,0, and Na-K only).

(20 Lectures)
UNIT II

Conductance: Conductivity, equivalent and molar conductivity, and their variation
' with dilution for weak and strong electrolytes. Kohlrausch law of independent
" migration of ions.Transference number and its experimental determination using
Hittorf and Moving boundary methods. Ionic mobility. Applications of conductance
measurements: determination of degree of ionization of weak electrolyte, solubility
and solubility products of sparingly soluble salts, ionic product of water, hydrolysis

constant of a salt. Conductometric titrations (only acid- ‘base).
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: transference and without tr

'Carboxylic acids and their derivatives

Preparation: Acidic and alkaline hyd(olysis of esters.

| Carboxylic acid derivatives (aliphatic):
' Preparation: Acid chlorides, anhydrides,
! interconversion, Claisen condensati

| Relative reactivities of acid derivatives towards nucleophiles

' Bromamide reaction, Hofmann vs Sayt
| reaction with HNOa, Schotten-Baumann reaction. Electrophilic substitution (case aniline):

Concept of EMF of a cell.
d its importance. Types of
| series. Thermodynamics of
AG, AH and AS from EMF
ncentration cells with
| and salt bridge.

rsible and irreversible cells.
£ a cell. Nernst equation an
ode potential. Electrochemica
n of thermodynamic properties:
brium constant from EMF data. Co
ansference. Liquid junction potentia

Electrochemistry: Reve
Measurement of EMF o
electrodes. Standard electr
éreversible cell, calculatio
data, Calculation of equili

pH determination using hydrogen electrode and quinhydrone electrode.

Potentiometric titrations -qualitative treatment (acid-base and oxidation-reduction only).

(20 Lectures)

UNIT III

(aliphatic and ‘aromatic)

Reactions: Hell-Volhard Zelinsky reaction, acidity of carboxylic acids, effect of substitution

on acid strength.

esters and amides from acids and their

on Reaction, Reformatsky reaction, Perkin condensation,

' Amines (aliphatic & aromatic) and Diazonium Salts
. Amines: Preparation: from alkyl halides, Gabriel's Phthalimide synthesis,

Hofmann

zeff elimination, carbylamine test, Heinsberg test,

| nitration, bromination, sulphonation, basicity of amines.

| Diazonium salt
Preparation: from aromatic amines, Reactions conversions to benzene, phenol, dyes.

(20 Lectures)

Reference Books: R
« Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007).
o Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004).
+ Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry,
Cengage Learning India Pvt. Ltd.: New Delhi (2009).
e Mahan, B.H. University Chemistry, 3rd Ed. Narosa (1998).
e Petrucci, RH. General Chemistry, 5th Ed., Macmillan Publishing
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Co.: New York (1985).
« Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling

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

(India) Pvt. Ltd. (Pearson Education).

e Finar, 1. L. Organic Chemistry (Volume 2), Dorling Kindersley
(India) Pvt. Ltd. (Pearson Education).

« Nelson, D. L. & Cox, M. M. Lehninger's Principles of

Biochemistry 7" Ed., W. H. Freeman.
+ Berg, .M., Tymoczko, J.L. & Stryer, L. Biochemistry, W.H. Freeman, 2002.

Learning outcome:

« Describe the characteristics of solutions, phase equilibria, and the partial miscibility of

liquids. :
e Explain the principles and concepts of conductance, electrochemistry, and pH.
« Discuss the structural properties, synthesis methods, reaction mechanisms, and
chemical properties of carboiylié acids (aliphatic and aromatic) and their derivatives.
e Understand the synthesis pathways, reaction mechanisms, and physical properties of

amines.
e Explore the reactions and properties of diazonium salts, including their applications in

organic synthesis. .
o Apply their knowledge to analyze and solve problems related to solutions,
electrochemistry, and organic compounds containing carboxylic acids, amines, and

diazonium salts.

SEMESTER -111

COURSE TITLE: BASICS SKILLS OF CHEMISTRY LABORATORY
COURSE CODE: CHES.503T-SEC 1

|

(;REDITS -02 (Max.Marks -100) . R TOTAL LECTURES -30
Internal Assessment: Max. marks :30 (One Hour each)
Semester End Exam.: Max marks :70 |

Instructions: Part-A will consist of 10 compulsory questions. The answer to each question should be limited
to a maximum of 50 words. Each question in Part-4 will carry two marks. 20 Marks
Part-B will consist of 10 questions, at least three questions from each unit, Student must answer Sive
questions, selecting at least one question from each unit. The answer to each question should be limited to a
maximum of 200 words. Each question in Part-B will carry ten marks. 50 Marks
| Course Objectives: To learn laboratory operations, safety and first aid, use of different glass wares, Basic
concepts of Concentrations, Titrimetric analysis, Calibration of analytical Instruments

i . ‘
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| steps involved in calibration.

. Acid base titrations: Titration curve, pH indicztors, Redox titrations

' Cr207% Redox indicators, complexometric titrations-EDTA titretions &
 ion indicators.

Cnit -1
Laboratory operations: Laboratory safety & First Aid, use of different slessmare (oimee-a
burette, standard measuring flasks, distillztion 2pparats. filiration technicnes. weichie on
electronic balances.
Basic concepts of Concentrations: Method of cXpressing concenirations, weiziz percentzes

R e

weight by volume, weight by weight, mole concept,

fraction, ppm, ppb, ppt, oxidation numbers, equivalent weights, mass cooversion between
different units. (10 Hoars)

Unit -II
Titrimetric analysis: Fundamental concepts of primary & secondary siznderd solmions,
‘Making of simple and complex solutions, calculations znd preparation of Nommzl, moler and

‘Molal, ppm, ppb, ppt and percent solutions from solid solitzs 2nd Eomid sock solmions
dilutions, serial dilutions.

1 OCL SO1 171 L

mval—s L - 0—' .

LITA L U L SOUAsa J T,

me=

S ION COIneS, I

(10 hours)

UNIT -IIT

| Calibration of analytical Instruments: definition, requirement & verification of calibration,

general principles of calibration, Calibration materials, when to calibrete instruments, dife:

SLEICIES, G i TITIL

Calibration of analytical balances, calibration of volumetric flasks znd burette, pip

iSs,
calibration of pH meter, TDS- conductivity meter, colorimeter, UV-VIS spectroscopy systems
(10 hours)
HANDS ON EXPERIMENTS:
[ ]

To find the amount of solute in solution of given percentage.

e To find the volume of solutions that contains the amount of solute given in

‘percentage.
e To find the amount of solute in a solution of given ppm.
To Prepare o standard solutions of KMnOs, K2Cr207, NaOH
e Calibration of pH meter & Conductivity meter.

v
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References:

F.J. Welcher-Standard methods of analysis.

A.L Vogel -a textbook of quantitative Inorganic analysis-ELBS

H.H. Willard and H. Deal -Advanced quantitative analysis -van Nostrand co.

F.D. Snell & F.M. Biffen -Commercial methods of analysis -D.B. Taraporavala &

BN

1 Sons. .
' 5. 1.J.Elving and LM. Kolthoff-Chemical analysis -a series of monographs on analytical

chemistry and its applications-Inter Science -Vol I to VIIL

' Learning outcome: ‘

» To provide the basic knowledge behin
nd about laboratory glassware and t

d the chemistry experiments, lab safety.
» To make the students understa heir

calibrations.
» To make to understand about different ways to express concentration.
» To prepare standard solutions, dilution of solutions.
> Basic understanding about volumetric analysis. -~
» Basic knowledge of calibraﬁng different l‘:'ibqiratory instruments
SEMESTER-III
| COURSE TITLE: CHEMISTRY PRACTICALS-III
3 COURSE CODE: CHE5.503P-CO
CREDITS -02 : TOTAL LECTURES -30

(Two Hour each)

Semester End Exam.: Max marks :50
coﬁrse Objectiv:es: The aim of this course is to develop some .experimentalfskills among the students on the
topics like thermochemistry, phase rule, enthalpy, heat of neutralization, acid base and complexometric

Ttitrations, Paper and thin layer chromatography

| (A). Major exercises: (15 marks)
Qualitative Analysis: Identification of an organic compound (Solid or liquid) by chemical

analysis~(physical tests, element Lest, functional group analysis. M.P. detection and

[/’/ \ U\/ | | d’»)
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