CURU JAMBHESHWAR UNIVERSITY OF SCIENC

Proposed Scheme of Integrated B.Sc. (Hons/Hons. witl
C hl.‘lnl\h'\ /Physics/Mathematics programme under Nationa

(w.c.l. 2023-24)

SEMESTER-1

E & TECHNOLOGY, H

, Rescarch)-M- Sc.
| Education Polic

Marks |

ISAR

y 2020

(Eg(l;:se } Course Nomenclature 5 ;vce Ext. | Int. Total
§ | | : =0 100 |
‘ 23CHL101 f Discipline Chemistry-1 ‘L 4 4 70 30
’ ( Specific Course ‘
(DSC-A1) | "
f 23PHLI10] ’ Discipline Physics-1 4 4 70 30 1o
j | Specific Course | (Mechanics)
| i(DSC B1) .
| 23MALI101 | Discipline Mathematics-I 4 4 70 30 100
" /23BIL101 | Specific Course | (Algebra) OR
| (DSC-C1) Biology-I
' 23PHP101 | Minor Course Physics Lab-I 2 4 35 15 50
'+— (MICT)
| 23MALI102 | Multidisciplinar | Elementary 3 3 50 25 75
j 3BIL102 |y Course Mathematics-1 OR
! (MDC1) Elementary Biology-
1 | .
’>2 SENGIO0T1 | Ability English 2 2 35 15 50
,' Enhancement
| Course (AECI)
| 23MALI03 | Skill Basic Statistics 3 3 50 (25 |75
! /23CHL102 | Enhancement OR
| /Z3PHL102/ | Course (SEC1) | Role of Chemistry in
! 23BIL103 Society
OR
Physics of
! sustainable
development
OR
L Life style disorder
| 23EVLI0I | Value Added Environmental 2 2 |35 G 50
Course (VACI1) | Science ]
24 126 [415 [185 [600
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SEMESTER-II

(Paper code | Course mﬁmmﬂ
g s wee
!L_ [ Hemw| k
| 23CHL201 | Discipline ~ | Chemistry-II 4 4
1 | Specific Course
| (DSC-Al) . I
| 23PHL201 | Discipline Physics-11 4 4
1 | Specific Course
(I | (DSC-BI) | t——T700 |
| 23MAL201 | Discipline Mathematics-II 4 4 70 30 100
| /23BIL201 | Specific Course (Calculus) OR
L (DSC-C1) Biology-II N S
'23CHP201 | Minor Course Chemistry Lab-1I | 2 4 35 15 |50
L | (MIC1) | I T Wy
"23MAL202 | Multidisciplinary | Elementary 3 3 50 25 75
| /23BIL202 | Course (MDCI) Mathematics-II OR
L Elementary
Biology-II I I
| 23HIL201 Ability Hindi 2 2 35 15 50
*‘ Enhancement
| Course (AECI) o= ax
| 23CSL201/ | Skill Fundamentals of 3 3 50 25 75
23BI1L202 Enhancement Computers
Course (SECI) Or
__ Biofertilizer
| 23PTL201 | Value Added | Yoga and | 2 2 35 15 50
| Course (VACI) | Meditation
{_ ] 24 26 | 415 | 185 | 600
Notes

i)  Students who have studied mathematics at 10+1 and 10+2 level shall opt Elementary
Biology-l & 1l and those who have studied Biology shall opt Elementary

Mathemarics-1&IT in 1% and 2"¢ semesters.
i) Semester-I & II will be common for all the three Integrated B.Sc. (Hons/Hons with

research)-M.Sc. Chemistry/Physics/Mathematics programmes.
iii) The student opting for exit after first year must complete summer internship of 4

credits (120 hrs.) to get UG Certificate.
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DEPARTMENT OF ( HEMISTRY , HISAR
GURU JAMBHESHWAR UNTVERSITY OFSC IENCFE AND TECHNOLOGY, HIS

Mathematics)

Inteor Sc ] Cwith researeln-M Sec. (Chemistry/Ph sics/
ntegrated B.Sc. (Hons/Hons. with resem ch)-M Sc. (Chen A y ,..,y/Zuolugy)

Integrated B.Sc. (Life Science)-M.Se. (Biotech ‘ulogyll\'licrol)inluuy/nol

CHEMISTE Y-I

Paper code: 23CHL101

60 Hrs (4Hrs / week) . Marks for Major Test (External): 70
Credits:4 Marks for Internal Exam:30
Time: 4 Hrs Total Marks: 100
Note: The examiner is requested to set nine questions in all, selceting two questions from eachA
UNIT and one compulsory question (Question No. 1 based on entire svllabus will consist of
seven short answer type questions each of two marks). The candidate is required lo atlemp!
five questions in all selecting one from each UNIT and the compulsory Question No.1.

UNIT-I

Chemical Thermodynamics 15 Hrs

Objectives and limitations of Chemical Thermodynainics, state functions, thermodynamic
equilibrium, work, heat, internal energy, enthalpy. First Law of Thermodynamics: First [aw of
thermodynamics for open, closed and isolated systems. Reversible isothermal and adiabatic
expansion/compression of an ideal gas. Irreversible isothermal and adiabatic expansion.
Enthalpy change and its measurement, standard heats of formation andabsolute
enthalpies.Kirchoff’s equation. o

‘Second and Third Law: Various statements of the second w of thermodynamics. Efficiency

of a cyclic process (Carnot’s cyclc). Entropy: Entropy chan zcs of an ideal gas with changes in

P, V, and T. Free energy and work functions. Gibbs- Helmholtz Equation, Criteria of

spontaneity in terms of changes in free energy. Introductior to Third law of thermodynamics.
UNIT-II '

Conductance and Electrochemistry 15 Hrs

Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar conductivity
and their variation with dilution for weak and strong electrolytes. Molar conductivity at infinite
dilution.Kohlrausch law of independent migration of ions. Tonic velocities, mobilities and their
determinations, transference numbers and their relation to ionic mobilities, determination of
transference numbers using Hittorf- and Moving Boundary methods. Applications of
conductance to measure degree of dissociation of weak elec rolytes.

Quantitative aspects of Faraday’s laws of electrolysis, rulzs of oxidation/reduction ot ioﬁ
based on half cell potentials, application of electrolysis in nietallurgy and industry. Chemical
cells with examples; Standard electrode (reduction) potential.
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UNIT-III
15 Hrs

Fundamentals of Organic Chemistry

N et Tlectromeric Blfect. Resonanceand
Electronic Displacements: Inductive Effect, Electromeric Elfect, Reson:

Hyperconjugation. Cleavage of Bonds: Homolysis and Helerolysis.

Structure, shape and reactivity of organic molecules: Nuclcophiles and ¢
Reactive Intermediates: Carbocations, Carbanions and free radicals. Strengt
and bases: Comparative study with emphasis on factors affecting pK values..

[ectrophiles.
h of organic acids

UNIT-IV

Stereochemistry SHES
Conformations with respect (o ethane, butane and cyclohexane. Interconversion of Wedge
Formula, Newmann, Sawhorse and Fischer representations. Concept of chirality '(upto .two
carbon atoms). Configuration: Geometrical and Optical isomerism; Enantiomerism,
Diastereomerism and Meso compounds). Threo and ery thro; D and L; cis—trans nomenclature;
CIP Rules: R/ S (for upto 2 chiral carbon atoms) and 3/ Z Nomenclature (forupto two C=C
systems). A
Chemistry of Biomolecules 7Hrs
Occurrence, classification of Carbohydrates. Amino ac ds, peptides and their classiﬁcation. o-
Amino Acids. Zwitterions, pKavalues, isoclectric point. components of

nucleic acids, nucleosides and nucleotides.

BOOKS SUGGESTED:

1. Atkins, P.W. & Paula, J. Physical Chemistry, 10th Ed., Oxford Jniversity Press, 2014.

2. Castellan, G.W._, Physical Chemistry, Narasa Publishers ‘

3. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kit dersley (India) Pvt. Ltd. (Pearson
Education).

4. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley India) Pvt. Ltd. (Pearson Education).
5. Finar, I. L. Organic Chemistry (Volume 2: Stercochemistry and the Chemistry of Natural Products),
Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

6. Eliel, E. L. &Wilen, S. . Stercochemistry of Organic Compou ds, Wiley: London, 1994,

7. Kalsi, P. S. Stereochemistry Contormation and Mechanism, Ne v Age International, 2005.

8. McMurry, J.E. Fundamentals ol Orgenic Chemistry, 7 -

th Ed. Cengage Learning India Edition, 2013.
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DEPARTMENT OF CHEMISTRY .GY HISAil ;
GURU JAMBHESHWAR UNIVERSITY OFSCIENCE AND TECHNOLOGY, ;

e N

hysics/Mathcmatics)

Integrated B.Sc. (Hons/Hons. with rescarch)-M.Sc. (Chemistry/P
& ( ) ( /Botany/Zoology)

Integrated B.Sc. (Life Science)-M.Sc. (Biotechnology/Microbiology
CHEMISTRY-II

Paper code: 23CHI.201

60 Hrs (4Hrs / week) Marks for Major Test (External): 70
 Credits: 4 Marks for Internal Exam:30
| Total Marks: 100

Time: 4 Hrs NI

Note: The examiner is requested to set nine questions in al. selecting two questions from each
and one compulsory question (Question No.1 based on entire syllabus will consist of seven short anmf/er
type questions each of two marks). The candidate is requircd to attempt five questions in all selecting
one from each UNIT and the compulsory Question No. 1.

UNIT-1
15 Hrs

Chemical Bonding and Molecular Structure .
Introduction to lonic Bonding: General characteristics ¢ f ionic bonding. Energy considerations

in ionic bonding, lattice energy and solvation energy wnd their importance in the context of
stability and solubility of ionic compounds. Statement f Born-Landé equation for calculation

of lattice energy, polarizing power and polarizability

Introduction to Covalent bonding: Shapes of some ino ‘ganic molecules and ions on the basis
of VSEPR and hybridization with suitable examples o ~linear, trigonal planar, square planar,

tetrahedral, trigonal bipyramidal and octahedral arrangc ments.
lonic Solids: Factors affecting the formation of ionic s>lids, concept of close packing, radius

ratio rule and coordination number. Calculation of liraiting radius ratio for tetrahedral and
octahedral sites. Structurcs of some common ionic solid : NaCl, ZnS (zinc blende and wurtzite).

UNIT-IT
8 Hrs

Acids and Bases
Bronsted-Lowry concept, conjugate acids and bases, relative strengths of acids and bases,

effects of substituent and solvent, differentiating and levelling solvents. Lewis acid-base
concept, classification of Lewis acids and bases, Lux-Flood concept and solvent system
concept. Hard and soft acids and bases (IISAB concept), applications of HSAB process.
Basic Coordination Chemistry 7Hrs
Coordinate Bond. Werner’s coordination theory, ligands, chelates. Nomenclature of
coordination compounds. Stercochemistry of different coordination numbers, isomerism.
Valence-bond and crystalficld theories of bonding in complexes. Explanation of properties

such as geometry colour and magnetism.
UNIT-II

15 Hrs

Chemical Kinetics and Catalysis
al rate law and

Rates of reactions, rate constant, order and molecularity of reactions. Differenti
integrated rate expressions for zero, first, second and third order reactions. Half life time of a
reaction. Methods for determining order of reaction. Effect of temperature, on reaction rate and

» the concept of activation energy. W s _
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Catalysis: Homogeneous catalysis, Acid-basc catalysis and enzyme catalysis. Heterog

catalysis.

UNIT-IV 1
15Hrs ‘

Origin of spcctra, interaction of radiation with matter, 1 indamental [aws ofspcctroscq)y and

selection rules, validity ot Beer-Lambert's law. Electro nagnetic radiations, Introduction to

ultraviolet, visible and infrared spectroscopy, electronit transitions, kmax&smfix,

chromophore, auxochrome, bathochromic, hypsochron ic shifis.Infrared radiation and types

of molecular vibrations, functional group and fingerprirt region.

Basics of spectroscopy

BOOKS SUGGESTED:

1.Cotton F.A. and Wilkinson G., Murillo C.A., Bochmann M., Advan
Pubs: John Wiley & Sons. Inc., 1999.

2. Lee J.D., Concise Inorganic Chemistry, 4th edition, Pubs: ELBS,1991.
3. Huheey J.E., Keiter E.A., Keiter R.L., Inorganic Chemistry: Principles o
4th Edition, Pubs: Harper Collins, 1993.

4. Greenwood N.N. and Earnshaw A., Chemistry of the Elemen
Butterworth/Heinemann, 1997.

5. Douglas B.. Daniel D. Mc and Alexander JI.. Concepts of Models of

Wiley,1987. .
6. Puri B.R., Sharma L. R. and Pathania M. S., Prirciples of Physical Chemistry, Pubs: Vishal

ced Inorg. Chemistry, 6th Edition,

£ Structures and Reactivity;

s, 2nd edition., Pubs:

Inorganic Chemistry, Pubs: John

Publishing Company, 2003.
7. Laidler K. J Chemical Kinetics, McGraw Hill.

8. Castellan G.W. Physical Chemistry, Narosa Publishers
9. Kemp W. Organic Spectroscopy 4_‘/ g@f/
el '\f\J’V// M\A/)
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DEPARTMENT OF CHEMISTRY ) P ——
GURU JAMBHESHWAR UNTVERSITY OFSCIENCE AND TECHNOLOGY, HIE

Integrated B.Sc. (Hons/Hons. with rescarch)-M.Sc. (Chclnistr_\'/l’h)’Sics/M"“,'Cmatic's)
Integrated B.Sc. (Life Science)-M.Sc. (Biotechnology/Microbiology/Botany/Zoology)

CHEMISTRY LAB-I1

Paper code: 23CHP201

60 Hrs (4Hrs / week) Mar s for Major Test (External): 35
Credits: 2 Marks for Internal Exam:15
Time: 4 Hrs Total Marks: 50

- Redox titrations: Determination of Fe?', C20:*(using KI 1nO4, K2Cr207)
- Jodometic titrations: Determination of Cu®* (using stand:.rd hypo solution).
- Complexometrictitrations: Determination of Mg**, Zn?* >y EDTA. . .
- Paper Chromatography: Qualitative Analysis of any one of the following Inorganic cations
and anions by paper chromatography (Pb**, Cu®*, Ca®*, Ni*', CI', Br’, I'and POs’"and NO3").
- To determine the surface tension of at least two liquids using stalagmometer by drop
no. and drop weight methods (Use of organic solvents e :cluded). '
6. To determine the viscosity of at least two liquids by usin 7 Ostwald’s viscometer (use
of organic solvents excluded). '
- To determine the specific refractivity of at least two liqu ds.
- Determine rate constant of acid catalyzed hydrolysis of rethyl acetate.
- To study the process of (i) sublimation (ii) Crystallizatio 1 of camphor and phthalic acid
0. Preparation and purification through crystallization or c istillation and ascertaining their
purity through melting point or boiling point
(i) Iodoform from ethanol (or acetone)
(if) p-Bromoacetanilide from acetanilide
11.The preliminary examination of physical and chemical characteristics (physical
state, colour, odour and ignition test), extra element detection (N, S, Cl, Br and D.

AW N —

n

— O 00

BOOKS SUGGESTED:

1. Vogel A. 1., Tatchell A.R., Furnis B.S., Hannaford A.J., Smith P.W.G.,Vogel’s Text Book of
Practical Organic Chemistry,5th Edn.,Pubs: ELBS, 1989. '
2. Pavia D.L., Lampanana G.M., Kriz G.S. Jr., Introduction to Organic Laboratory Techniques, 3rd

" Edn., Pubs: Thomson Brooks/Cole,2005.

W

3. Mann F.G., Saunders. P.C.,Practical Organic Chemistry,Pubs:Green& Co. Ltd., London, 1978.

4. Svehla, G., Vogel’s Qualitative Inorganic Analysis (revised); 7th edition, Pubs: Orient Longman,
1996.

5. Bassett, J., Denney, R.C., Jeffery, G.H., Mendham, J., Vogel’s Textbook of Quantitative Tnorganic
Analysis (revised); 4th edition, Pubs: Orient Longman, 1978,

6. Yadav J. B., Advanced Practical physical Chemistry. X/
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r Integrated B.Sc. (Hons/Hons. with Research)-M.Se. Semester - 1
Skill Enhancement Course (SEC1)

Course code: 23CHL-102
Nomenclature: Role of Chemistry in Yociety
45 Hrs (3Hrs /week) Marlks for Major Test (External): 50
Credits: 3 Marks for Internal Exam: 25
Time: 3 His Total Marks: 75
Note: The examiner is requested to set nine questions in all, selecting (wo questions from each
unit and one compulsory question (Question No. 1 based on entire syllabus will consist of five
short answer type questions cach of two marks). The candidate is required to attempl five
questions in all selecting one from each unit and the compulsory Question No. 1.

UNIT-I 11 Hr

Analysis of soil: Composition of soil, Concept of pH and pll measurement of soil,
Complexometric titrations, Chelation, Chelating agents, use of indicators . Estimation ol
Calcium and Magnesium ions in soil.

Analysis of water: Definition of pure water, sources responsible [or contaminating water, water
sampling methods, water purification methods. Determination ol pll. acidity., alkalinity and
dissolved oxygen of a water sample.

UNIT-II 11 Hr

A general study including preparation and tses of the following: Hair dye, soap, shampoo,
suntan lotions, face powder, lipsticks, talcum >owder, nail enamel, creams (cold, vanishing and
shaving creams), antiperspirants and artificia flavours.

UNIT-111 11 Hr

General introduction to pesticides (natura and synthetic), benefits and adverse effects,
changing concepts of pesticides, briefl introd iction of structure activity relationship, synthesis
and technical manufacture and uses of rejresentative pesticides in the following classes:
Organochlorines (Gammexene,); Organoposphates (Malathion); Quinones (Chloranil),
Anilides (Alachlor)

UNIT-1V 12 Hr

Fractional Distillation (Principle and process), Cracking (Thermal and catalytic cracking),
Reforming Petroleum and non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels derived from
! biomass), fuel from waste, synthetic fuels (gaseous and liquids), clean fuels.

Books:-

1. Willard, H. H. Instrumental Methods of Analysis, CBS Publishers, 1988.

2. Skoog, D.A. and Leary, J.J., Instrumental Methods of Analysis, Saunders College

Publications, New York, 1992

3. Skoog. D.A.: West, D.M. and Holler, F.J. Fundamentals of Analytical Chemistry 6th

Ixd.. Saunders College Publishing, Fort Worth, 1992

4. Harris, D. C. Quantitative Chemical Analysis 7th Ld., W HL Freeman and Co., New York, 2007

5. Dean, J. A. Analytical Chemistry Handbook, McGraw Hill, 2007 O%// D TO
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W et W L VS -
Ay 20




6. Day. R. A. and Underw ood. A. L.

. Quantitative An
7. L.

Stocchi: Industrial Chemistry, V
8. P.C. Jain, M. Jain: Engincering Chemistry, Dh; npat Rai & Sons, Delhi.
9. B.K. Sharma: Industrial Chemistry. Goel Publi ‘hing House, Meerut.

10. R, Cremlyn: Pesticides, John Wiley.

I'l. E. Stocchi: Industrial Chemistry, Vol -1, Ellis Horwood Ltd. UK.
12.P.C. Jain, M. Jain: Enginecring Chemistry, Dhanpat Rai & Sons, Delhi.
I3 B.K. Sharma: Industrial Chemistry. Goel Publishing House, Meerut.

ol -I. Ellis I orwood Ltd. UK.
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alysis, Prentice Hall of India, 1991
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