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Bachelor of Science

CHEMISTRY

(Three Year Course)

SCHEME OF EXAMINATION

B.Sc. (Part-I) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. | Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1I CH-101 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-102 Organic Chemistry 3 Hrs. 50 54
Paper-111 CH-103 Physical Chemistry 3 Hrs. 50

Paper-1V CH-104 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-II) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-201 Inorganic Chemistry 3 Hrs. 50

Paper-II CH-202 Organic Chemistry 3 Hrs. 50 54
Paper-111 CH-203 Physical Chemistry 3 Hrs. 50

Paper-1V CH-204 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-III) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-301 Inorganic Chemistry 3 Hrs. 50

Paper-II CH-302 Organic Chemistry 3 Hrs. 50 54
Paper-I11 CH-303 Physical Chemistry 3 Hrs. 50

Paper-1V CH-304 Chemistry Practical 5 Hrs. 75 27
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

Bachelor of Science

CHEMISTRY

(Three Year Course)

Syllabus

B.Sc. (Part-lll) Chemistry

Paper-1 (CH-301): Inorganic Chemistry
Duration: 3 Hrs. Max. Marks: 50

Note: The question paper will contain three sections as under —
Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total Marks: 05
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total Marks: 25
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total Marks: 20

Unit-1 Hard and Soft Acids and Bases (HSAB):
Classification of acids and bases as hard and soft. Pearson's HSAB concept, acid-base
strength and hardness and softness. Symbiosis, theoretical basis of hardness and
softness, electronegativity and hardness and softness.

Unit-II Metal-Ligand Bonding in Transition Metal Complexes:
Limitations of valence bond theory, an elementary idea of crystal field theory, crystal
field splitting in square planar, octahedral, tetrahedral and trigonal bipyramidal
complexes, factors affecting the crystal field parameters, Jahn-Teller distortions,
applications and limitations of crystal field theory.

Magnetic Properties of Transition Metal Complexes:

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-
only formula, L-S coupling, correlation of ns and nesr and values, orbital contribution
to magnetic moments, application of magnetic moment data for 3d-metal complexes.

Unit-IIT Electronic Spectra of Transition Metal Complexes:
Types of electronic transitions, selection rules for d-d transitions, spectroscopic
ground states, spectrochemical series, Orgel-energy level diagram for d' and d’ states,
discussion of the electronic spectrum of [(Ti(H20)s]>* complexion.
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

Thermodynamic and Kinetic Aspects of Metal Complexes:
A brief outline of thermodynamic stability of metal complexes and factors affecting
the stability, substitution reactions of square planar complexes.

Unit IV Organometallic Chemistry:
Definition, nomenclature and classification of organometallic compounds; preparation
and properties, bonding and applications of alkyl and aryls of Li, Al, Hg, Sn and Ti; a
brief account of metal-ethylenic complexes and homogeneous hydrogenation;
mononuclear carbonyls and the nature of bonding in metal carbonyls.

Unit-V Bioinorganic Chemistry:
Essential and trace elements in biological processes, metalloporphyrins with special
reference to haemoglobin and myoglobin, biological role of alkali and alkaline earth
metal ions with special reference to Ca*? and Mg?*. Nitrogen fixation.

Silicones and Phosphazenes:
Silicones and phosphazenes as examples of inorganic polymers. nature of bonding in
triphosphazenes.

Books Suggested:

Basic Inorganic Chemistry F.A. Cotton. G. Wilkinson and P.L. Gaus. Wiley.
Concise Inorganic Chemistry, J.D. Lee ELBS.

Concepts of Models Inorganic Chemistry B. Douglas. D. McDaniel and J. Alexander, John Wiley.
Inorganic Chemistry. D.E. Shriver P.W. Atkins and C.H. Langfor, Oxford.
Inorganic Chemistry, W.W. Porterfield Addison Wesley.

Inorganic Chemistry, A.G. Sharpe. ELBS.

Inorganic Chemistry, G.L. Miessler and D.A. Tarr, Prentice Hall.

Group Theory and Its Chemical Applications: P. K. Bhattacharya

Inorganic Chemistry: J. E. Huyee, Principles of Structure & Reactivity, 3" Ed.
10 Selected Topics in Inorganic Chemistry: W. U. Malik, G. D. Tuli and R. Madan
11. Principles of Inorganic chemistry: D. Banerje

12. Modern Aspect of Inorganic Chemistry: H. J. Emeleus and A. G. Sharpe

O N LR W~

Paper-1I (CH-302): Organic Chemistry
Duration: 3 Hrs. Max. Marks: 50

Note: The question paper will contain three sections as under —
Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total Marks: 05
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total Marks: 25
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total Marks: 20
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

Unit-I Spectroscopy:

Nuclear Magnetic Resonance (NMR) Spectroscopy:

Nuclear shielding and deshielding, chemical shift and molecular structure, spin-spin
splitting and coupling constant, areas of signals. interpretation of PMR spectra of
simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2-
tribromoethane, ethyl acetate, toluene and acetophenone. Problems pertaining to the
structure elucidation of simple organic compounds using UV, IR and PMR
spectroscopic techniques.

Unit-II Organometallic Compounds:
Organomagnesium Compounds: The Grignard reagents-formation, structure and
chemical reactions. Organozinc Compounds: Formation and chemical reactions.
Organolithium compounds: Formation and chemical reactions. Organosulphur
compounds: Nomenclature, structural features, methods of formation and chemical
reactions of thiols, thioethers, sulphonic acids, sulphonamides and sulphaguanidine.

Unit-II1 Heterocyclic Compounds:

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

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

Unit-IV Organic Synthesis via Enolates:
Acidity of a-hydrogens. alkylation of diethyl malonate and ethyl acetoacetate.
Synthesis of ethyl acetoacetate: the Claisen condensation. Keto-enol tautomerism of
ethyl acetoacetate. Alkylation of 1,3-dithianes. Alkylation and acylation of enamines.

Carbohydrates:

Classification and nomenclature. monosaccharides: mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of
aldoses, configuration, erythro and threo diastereomers, conversion of glucose into
mannose, formation of glycosides, ethers and esters, determination of ring size, cyclic
structure of D(+)glucose, mechanism of mutarotation, structure of ribose and
deoxyribose.

An introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides
(starch and cellulose) without involving structure determination.

Unit-V Amino Acids, Peptides, Proteins and Nucleic Acids:
Classification, structure and stereochemistry of amino acids. Acid-base behaviour,
isoelectric point and electrophoresis. Preparation and reactions of a-amino acids.
Structure and nomenclature of peptides and proteins. Classification of proteins.
Peptide structure determination, end group analysis, selective hydrolysis of peptides.
Classical peptide synthesis, solid-phase peptide synthesis. Structures of peptides and
proteins, Levels of protein structure, Protein denaturation/renaturation.
Introduction. constituents of nucleic acids. Ribonucleosides and ribonucleotides. The
double helical structure of DNA.
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
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Fats, Oils and Detergents:

Natural fats, edible and industrial oils of vegetable origin, common fatty acids,
glycerides, hydrogenation of unsaturated oils. Saponification value, iodine value, acid
value, soaps, synthetic detergents, alkyl and aryl sulphonates.

Synthetic Polymers:

Addition or chain-growth polymerization. Free radical vinyl polymerization, ionic
vinyl polymerization, Ziegler-Natta polymerization and vinyl polymers. Condensation
or step growth polymerization. Polyesters, polyamides, phenol-formaldehyde resins,
urea-formaldehyde resins, epoxy resins and polyurethanes. Natural and synthetic
rubbers.

Synthetic Dyes:

Colour and constitution (electronic concept), classification of dyes. Synthesis of
methyl orange, Congo red, malachite green, crystal violet, phenolphthalein,
fluorescein, Alizarin and Indigo.

Books Suggested:

1. Organic Chemistry, Morrison and Boyd, Prentice Hall.

2. Organic Chemistry, L.G. Wade Jr. Prentice Hall.

3. Fundamentals of Organic Chemistry, Solomons, John Wiley.

4. Organic Chemistry Vol. I, II, IIl S.M. Mukerji, S.P. Singh and RP. Kappor, Wiley Eastern Ltd. (New

Age International)

5. Organic Chemistry, F.A. Carey, McGraw Hill, Inc.

6. Introduction to Organic Chemistry. Streitwieser, Heathcock and Kosover. Macmilan.

7. Organic Chemistry (Vol. I & II): S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley Eastern Ltd.

8. A Text Book of Organic Chemistry (Vol. I & 1): K. S. Tiwari, S. N. Mehrortra & N. K. Vishnoi

9. Organic Chemistry: M. K. Jain and S. Sharma

10. A Text Book of Organic Chemistry (Vol. I & II): O. P. Agarwal

11. A Text Book of Organic Chemistry: R. K. Bansal

12.  Organic Chemistry (Vol. I & 1l): I. L. Finar

13.  Organic Reaction and Their Mechanisms: P. S. Kalsi

14.  Introduction of Petrochemicals: Sukumar Maiti,

15.  Organic Chemistry: P. L. Soni

16. A Text Book of Organic Chemistry: V. K. Ahluwalia and Maduri Foyal, Narosa Publishing House

Pvt. Ltd.
Paper-1I1 (CH-303): Physical Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —

Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part.
Total Marks: 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking

one from each unit, answer approximately in 250 words.
Total Marks: 25

Section-C: 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total Marks: 20
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

Unit-I 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, Heisenberg's uncertainty principle, Sinusoidal wave
equation, Hamiltonian operator, Schrodinger wave equation and its importance,
physical interpretation of the wave function, postulates of quantum mechanics,
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 functions, radial wave functions, angular wave functions.

Unit-II Molecular Orbital Theory:
Basic ideas, criteria for forming MO from AOs, construction of MO's of H," ion by
LCAO, calculation of energy level from wave functions, physical picture of bonding
and anti-bonding wave functions, concept of o, o*, m, n* orbitals and their
characteristics. Hybrid orbitals-sp, sp?, sp’. calculation of coefficients of AO's used in

these hybrid orbitals. Introduction to valence bond model of Hz, comparison of MO
and VB models.

Unit-III Spectroscopy:
Introduction, electromagnetic radiation, spectrum, basic features of different
spectrometers, statement of the Born-Oppenheimer approximation, degrees of
freedom.

Rotational Spectroscopy:

Diatomic molecules, energy levels of a rigid rotator (semi-classical principles),
selection rules, spectral intensity, using population distribution (Maxwell-Boltzmann
distribution) determination of bond length, qualitative description of non-rigid rotator,
isotope effect.

Vibrational (Infrared) Spectroscopy:

Energy levels of simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and qualitative relation of force
constant and bond energies. effect of anharmonic motion and isotope on the spectrum,
idea of vibrational frequencies of different functional groups.

Raman Spectroscopy:
Concept of polarizability, pure rotational and pure vibrational Raman spectra of
diatomic molecules, selection rules.

Electronic Spectroscopy:

Concept of potential energy curves for bonding and anti-bonding molecular orbitals,
qualitative description of selection rules and Frank-Condon principle. qualitative
description of 6, m and n MO, their energy levels and the respective transitions.

Unit-IV Photochemistry:
Interaction of radiation with matter, difference between thermal and photochemical
processes. Laws of photochemistry: Grothus-Drapper law, Stark-Einstein law,
Jablonski diagram depicting various processes occurring in the exited sate. qualitative
description of fluorescence, phosphorescence, non-radiative processes (internal
conversion, intersystem crossing), quantum yield, actinometry, photosensitized
reactions-energy transfer processes (simple examples).
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University of Kota, Kota (Rajasthan)

for the Academic Session 2024-2025

Unit-V Physical Properties and Molecular Structure:

Optical activity, polarization (Calusius-Mossotti equation), orientation of dipoles in
an electric field, dipole moment, induced dipole moment, measurement of dipole
moment- temperature method and refractivity method. dipole moment and structure of
molecules. magnetic properties-paramagnetism, diamagnetism and ferromagnetism.

Solutions, Dilute Solutions and Colligative Properties:

Ideal and non-ideal solutions and their properties, methods of expressing
concentrations of solutions, activity and activity coefficient. Roult’s and Henry’s
laws, Azeotropes-ethanol-water system. Nernst Distribution Law-Thermodynamic
derivation, applications. Dilute solution, colligative properties, relative lowering of
vapour pressure, molecular weight determination. Osmosis, law of osmotic pressure
and its measurement, determination of molecular weight from osmotic pressure.
Elevation of boiling point and depression in freezing point. Experimental methods for
determining various colligative properties. Abnormal value and abnormal molar mass,
degree of dissociation and association of solutes.

Books Suggested:

1.

2
3
4
5.
6.
7.
8
9.
1

Physical Chemistry, G.M. Barrow. International Student Edition, McGraw Hill.
Basic Programming with Application, V.K. Jain. Tata McGraw Hill.

Computers and Common Sense. R Hunt and Shelly, Prentice Hall.

University General Chemistry, C.N.R Rao, Mac Millan.

Physical Chemistry, RA. Alberty, Wiley Eastern Ltd.

The elements of Physical Chemistry, P.W. Atkins, Oxford.

Physical Chemistry Through problems, S.K. Dogra and S. Dogra, Wiley Eastern Ltd.
Principles of Physical Chemistry: B. R. Puri Sharma and M. S. Pathania

A Text Book of Physical Chemistry: A. S. Negi and S. C. Anand

0. A Text Book of Physical Chemistry: Kundu and Jain

Paper-1V (CH-304): Chemistry Practical

Laboratory Course: 4 Hrs. /Week Duration of Practical Examination: 5 Hrs.
Max. Marks: 75 Marks Min. Pass Marks: 27 Marks

Distribution of Marks:

e Inorganic Chemistry Experiments - 20
e Organic Chemistry Experiments - 20
e Physical Chemistry Experiments - 20
e Practical Record (for regular students only) - 05
e Viva-voce (for regular students) - 10
e Viva-voce (for non-collegiate students) - 15

Inorganic Chemistry
Synthesis and Analysis

e Preparation of sodium trioxalatoferrate (III) Nas[Fe(C204)3] and determination
of its composition by permaganotometry.

e Preparation of Ni-DMG complex [Ni(DMG);].

e Preparation of copper tetraammine complex [Cu(NH3)3]SOas.

e Preparation of cis-and trans-bisoxalatodiaquachromate (III) ion.
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
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Instrumentation
e C(Colorimetry - Job's method and Mole-ratio method.
e Adulteration - Food stuff.
e Effluent analysis - water analysis.
e Solvent Extraction - Separation and estimation of Mg(II) and Fe(II)

e Jon Exchange Method - Separation and estimation of Mg(II) and Zn(II)

Volumetric Analysis

e Jodometric & lodimetric titrations.

Organic Chemistry

Section-A
Laboratory Techniques:
(i) Steam Distillation:
e Naphthalene from its suspension in water.
e Clove oil from Clove
e Separation of 0-and p-nitrophenols
(ii) Column Chromatography:
e Separation of fluorescein and methylene blue.
e Separation of leaf pigments from spinach leaves.
e Resolution of racemic mixture of (Z)-mandelic acid.
Qualitative Analysis:
Analysis of an organic mixture containing two solid components using
water, NaHCOs, NaOH for separation and preparation of suitable
derivatives.
Section-B
Synthesis of Organic Compounds
e Acetylation: Salicylic acid, aniline, glucose and hydroquinone.
e Benzoylation: Aniline and phenol.
e Aliphatic Electrophilic Substitution: Preparation of lodoform from
ethanol and acetone.
e Aromatic Electrophilic Substitution:
o Nitration:
Preparation of m-dinitrobenzene,
Preparation of p-nitroacetanilide
o Halogenation:
Preparation of p-bromoacetanilide
Preparation of 2,4,6-tribromophenol.
e Diazotization/coupling: Preparation of methyl orange and methyl
red.
e Oxidation: Preparation of benzoic acid from toluene.
e Reduction: Preparation of aniline from nitrobenzene and m-
nitroaniline from m-dinitrobenzene.
Stereo-chemical study of Organic Compounds via Models
e R and S configuration of optical isomers.
e E and Z configuration of geometrical isomers.
e Conformational analysis of cyclohexanes and substituted
cyclohexanes.
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

Section-C
Organic estimation: Amino group, phenolic group, carboxylic acid group and
glucose.

Physical Chemistry
Electrochemistry

e To determine the strength of the given acid conductometrically using standard
alkali solution.

e To determine the solubility and solubility product of a sparingly soluble
electrolyte conductometrically.

e To study the saponification of ethyl acetate conductometrically.

e To determine the ionization constant of a weak acid conductometrically.

e To titrate potentiometrically the given ferrous ammonium sulphate solution
using KMnOs / K>Cr,07 as titrant calculate the redox potential of Fe?"/Fe**
system on the hydrogen scale.

Refractometry and Polarimetry

e To verify law of refraction of mixtures for ego of glycerol and water) using
Abe's refractometer.

e To determine the specific rotation of a given optically active compound.

Molecular Weight Determination

e Determination of molecular weight of a non-volatile solute by Rast method /
Beckmann freezing point method.

e Determination of the apparent degree of dissociation of an electrolyte (e.g.
NaCl) in aqueous solution at different concentrations by ebullioscopy.

Colorimetry

e To wverify Beer-Lambert law KMnOs / K>Cr2O7; and determined the

concentration of the given solution of the substance.

Books Suggested (Laboratory Courses):
1. Vogel's Qualitative Inorganic analysis, revised, SveWa, Orient Longman.
2. Vogel's Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V.Rogers, P.W.G.
Smith and A.R Tatchell, ELBS.
3. Vogel's Text Book of Quantitative Inorganic Analysis (revised), J. Bassentt. RC. Deney G.H. Jeffery
and J. Mendham. ELBS.
Standard methods of chemical Analysis. W.W. Scott. The technical Press.
Handbook of Preparative Inorganic Chemistry. Vol I & I, Braver, Academic Press.
Inorganic Synthesis, McGraw Hill.
Experimental Organic Vol I & II, P.R Singh, D.S. Gupta and K.S. Bajpai, Tata McGraw Hill.
Experiments in Physical Chemistry, RC. Das and B. Behra, Tata McGraw Hill.
Advanced Experimental Chemistry, Vol I Physical, J.N. Gurtu and R Kappor, S Chand & Co.
10 Selected Experiments in Physical Chemistry, N.G. Mukherjee, J.N. Ghose & Sons.
11. Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan.

© %N AL R

SN NN EEEEEEEEEEEEE x EEEEEEEEEEEEEEEEEEN x EEEEEEEEEEEEEEEEEE x EEEEEEEEEEEEEEEEEE

Page 10 of 19



Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

gRIeT— TSIl
g
qISUshH

(STRTEHHh—aH 2024—2025)

s A (rT—gd) SRR

J8 UISushd favaldened & ag weldened
# qiffes AIoT B SRt Tl W@
fsi e & forg 2

O Fae (§1.gEs)

ESIEGMIES

CEIGESEAR

AU, 91, DIeT (]TSTRIT)—324005

Page 11 of 19



Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

EEIEERISED
NHTIARMA
(EENRPRCIGRED))

TOIT—ATSTT

I OEHl. (ART—U2M) A9 g8

ue 1 U U3 | e O &1 AW oI quiid JAqH
HHID P Jrafer SIsIMIET
RS CH-101 | 3rhdd Y 3 g 50

SRS || CH-102 | ®Ef=d A=A 3 U< 50 54
gega-I11 | CH-103 | ¥ifd® == 3 T 50

gIS-1V | CH-104 | UrifTe I+ 5 T 75 27

N (rT—fgdi) AR T

ge 1 U U3 | e OF &1 AW TR quiid JAaH
D oS Jrafey SISINICE
SRS CH-201 | 3rhrdf~d YO 3 U< 50

qogS—11 CH-202 | ®EfNd -9 3 T 50 54
gega-I11 | CH-203 | ¥ifd® =+ 3 T 50

JHUa—IV | CH-204 | Ui = 5 T 75 27

Lol (YRT—Jd) TGRS ORIET

RES e g% UF | ¥ U Bl A TR uIEg JAqH
D oS Jrafey SISINICE
RS CH-301 | 3rddd X 3 g 50

qogS—11 CH-302 | ®EfNd -9 3 T 50 54
goua—III | CH-303 | 4ifds == 3 U< 50

gEIS-1V | CH-304 | Urifie = 5 BT 75 27

Page 12 of 19



Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

EEIEERISED
NHTIARMA
(EENRPRCIGRED))

UrcdshH

\

SIUEHl. (IRT—C) RIS

Y951 (CH-301): P& AT

e Srafer 3 'S IHTH 3f: 50
Alc : 39 9 U9 § 03 s A ger i
Qe I 59 WUs H UP IR U RoraH Ud 3HhIs I 02 oY U ofd 38U Hal
10 Y U BRT | UAS oY YT BT SR o THT 20 Il # 2 |
@A 3P : 05
Tug § : 9 QGUS H YRS $HIg ¥ 02 UTH ol Y {A 10 U Bl | ISP Sdls A
T U B I DR gU Hel 05 YAl & IR o BT | AP U BT IR
ST 250 RT@&T H BT |
Bl 3D : 25

uE 9 : 9 @US H 04 UYA IUHATHE BN (U H AN A & Adhd =) S G
SHISAl # 9 Ry S, g vah 3aE 9 Us 9 e yed \E gem | a
gol & SR o O € [Udd U3 BT SR T 500 veai H B |

el b © 20

SHR—1 HAR T4 73 A Il &R:
HOR T4 ¥g 3 TAT &R & HU H qIDHROT | GRIRAT RIgIw, 3rei—&R |y ud
HORAT TAT gl | AT, HORAT Td JGAT BT Hglwid MR, fIgasreorar dor
HSIRAT Ud FgdT |

gPTe—I1 THAY &g el 3§ grg—fer=s e
w\—ﬂwwﬁ@ﬁzﬁw freea &3 figla @1 werfie aRomd | STeherdry,
IJHAD TG TNHR FAAA Afhall H fhed & 9o | fowed &3 uied o
AT R aTel SR | SH-—colk fagfaasvr, faved e Rigid @ Suafiar gd
Y |

HHAY T el B ToT:

g@?ﬁﬂqum$umu Jaard ygfed & eRer @1 faffr | geu—ara 93, e
T, FEgH A, UMl gaard Tl qAT bdel FhuT MY & Hed R | gadb

Wﬁw&ﬁﬂiﬁaﬂungﬁaﬂw 3d-a1g AgHal B oy FIB Tl

3fbel Bl YN |

SBIS—I11 WHHAT °1g Ahell & gelae WagT
SIS HBHU & JbR, S-S AHHAT & foIv axvr 9, WaeH) fFds araer,
Rl S| d' Ul & s R sifvfe-Su R oI, [Ti (200
AT & golagl-ih TagH BT fdaa |

Page 13 of 19



Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2024-2025

g1 AGHell & SN oI ol Uat:
g1 el & SNSRI BT Fier< 9uiF Ud R &1 g9Ifdd &3+ drel
HRD, TNHR FATAT Fapell H Tlema HfEaTg |

THE—IV HEURad -:
Freenfesd AIRDl BT IR, AHHROT Ud aiffdRoT | Al Hg, Sn UG Ti & Toblsd d
WIgel APl & fAvem, o, do9 Ud IgUANT | o1 geisel~ie dhell Ud AN
BISRITHIBRUT BT Al quH | Uhd ¢|q||ﬂo<1®q@aﬂ€ﬁﬁwﬁaaaﬁwﬁrl

SHE—V AT—ABIEITh THI:
Sifdds dF & ofawdd Ud YeH dcd | SHRANed Ud AR-RAIST & Hed | drfcad
URGIERA, Ca? Ud Mg & faeiy ¥4 # &R gd &rigdger argsll &1 Sifde
g | ATSeIoT ReRIRoT |
el Td BT

Rrfe

RAfCThT™ Ud BIRBRY & ABIa(Tdh 18l | STSHBIbISIE H §¢ Ui |

UUF—11 (CH-302): HEASH I

e Irafe: 3 'S B AA 3F: 50
I - g9 U 9T ¥ 03 @Wve 1 yeR Bh:
Qe I 59 GUS H UP SR Uz RoraH Ud 3HhIs I 02 oY U ofd 8¢ Hal
10 Y U BRT | UAS oY YT BT SR o HT 20 Il # 2T |
Bl A : 05
Tug § : 9 QGUS H YRS $HIg ¥ 02 UTH ol Y {A 10 U Bl | ISP Sdls A
T U BT I PR gU Bl 05 YAl & IR o BT | YD U Pl IR
ST 250 RI&T ¥ B |
B 3P : 25

QoS 9 : I WUS H 04 UYH UATHE BN (U H W A1 B Adhd ) S G
sHIEAl # 9 Ry S, g th 3HE 9 UH 9 e yed wE gem | a

Uol @ IR oA OIF € (U YT BT IR NI 500 i H & |

@l 3D : 20
TOE—1 Wi

DT B IS (NMR) G
TS gRReror gd favetor, RIS fAwemos ok o] @ WRedn, Raa—Rdd
e SR g, REel &1 &3 | ARd BEfd U o U dHIgs,
AT, URicfesglss, 1,1,2—glsaMue, Ufdre Udiice, Sl 8k VHieiwHa &
PMR WaeT &7 faded | IR drdfae AfTdl & @9 &1 UV, IR T4 NMR ®agT
P FEIAT | G AuiRer awfed uee |

3HIs—11 Hreenfeas AfH:
FEHIRRE AfTe: MR AWEHE &1 fdveqd, WReqT Ud ARG JAHfHam |
Frafvie AMe—faed vd RIfAe JIfAfEad | s difie: faes g
ARE  IAMAfBATT | Brede®Hr Afd: ATHGROT, ARAHD &1, 9919 Bl faferr
T4 /I, USSR, ASHID 3, FAehHgS AR FbHUAIeH @ RS
JIMAfBAY |
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sHiR—111 fvressa dfie:

RE: USRI, WA Td AR & JU[dheTd NG 3R WHfed O | a9 @t
faftrr vd sodemEEl ufdReud  sidfpare @ fARre Wed # MR
Jfafharg | RS g # Arfeeiel Ui srfeharg | fRfeT, uruRSH
3R UTERIA 1 &REAT DI Jor T |
WW—HE—WWWWWIW—WW
TP G AR fIeeR—AfIRcTdT Ieeivor & fafdre ded swia, fdaeia a
rSAlfda=Ield 9 & faftrar g ifafhard | sweid, faa=rel= T rsalfddarei @
Sode T R-el UfaReIg= 3rfAfeharetl @) fharfafer |

SHE—IV SHlcicH g§RT ITH™MG Feelyr:
o—BTSSIoT @I AT, SIZURI Halme 3R Ufdrad Uieivsiiee &1 UfodhetldroT |
Ui THICIICe &1 AN doloid e+ | Ufdel UdIeivdiice | dlel—g-rd
FATIIT | 1,3—STZATV BT UfewHeAldROT | STHINT BT VfoheildRoT Ud TRIGHRT |
ECIEIREEAGE
TR g AHHRYT | AFRIIRISSH: ANGIT I Bl Harfdfe, 7@ ik Hacd
BT TRIRTTH, Veord &1 Aol IRIZYT 3R 37aRIgvr, Fffa=ar, TRepT 3R frema
faaRA FHEId), @ BT A H URAAH, TS dags, SR 3R YRR &l FHT,
II B IMBR P FROT, TDI DI b1 FE1, IRI gaur—goi= @ fhamfafe,
a3 SITRIRTSIT BT I=R=T |
AT R 31 BIgaR IRAGRIESd  (Alee, gdh, N 3R o) S8R
qeiihRIS S (T g He[ad) BT U IR |

FBE-V WA o, Uegs, W Td Yferd

UHIHT 37 BT TRV, ARET Ud FTARARA | 3Fa—&TR dsR, Jafawd fdwg 3k
SATSIHRART | oa—THHAT 3l &I 9914 a1 ARt v ifAfshad | Tergs 3k uIdH
D [T Y AHSIOT | YISH BT 6l | Uege Fal &l MRy, ifvai—ag
Ay, Urergs GREAT BT dRUMTHS 318ed, RRIHT Uess [Ieyul, Sra—YTdaRelT
UCSS Wl | UM 9 UCgs & OXadl, e 8ad & WX, s &f
EENICaUNCI S REI GGl

Jfaetd Fer: URTY, YfdAd I & g | AARY[IAZS T JAG[IANCISS |

o

SITAY & fggelldbd AT |

I, T 9 TSI D:

Ui g4, @ ARY AR SRS a8 BT Iefdd I, A a9 31,
fRoeriged, WW@[WWWIWWW AR A, 3
A | WY, WLl 3UHTSId, Yaddisd 3R YRS HehMTH |

HYeIlv ST

ANTTHS 31T W—qﬁg’ qumlmwl JHI—H D fafrge agelianwr, e
fIgel agellaxv, SITeR—ACT IgddIarel T4 fdsd 9gcid | Ha=-  ierdl
UG—gfg dTEADIGRUT|  UMIYER, UIeIUAISS, WHld—hiHceglgs oM iR
IRAT—BlceIgS T, YAl Yol 3R Ul | UTdie Ud Heelf¥d e |
It IST:

{7 TG Hoed (FacId aURN), ISThi &1 aifidror | #fded iR, Bl Vs,
AR Td HeAvT |
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USI=—II1 (CH-303): #1fie Y9I

T I 3 EHe IWHH 3 50
Alc : 39 9 U9 § 03 s A g i

WUg I : 39 WU H U It U |w<1Hchmscb|s®ozFr%Wéﬁ§({W
10 oI UL BT | UAS oY U™ &7 SR ol 20 W&l 7 & |
el 3 : 05
o § : 39 WUs H UAP shls I 02 U ofd av—oHou%vi%‘Iﬁlucucbsqvlsﬁ
T T BT 99T I §U Hel 05 YT b IR o e | YD TR BT ST
ST 250 Y&l H B |
Hl 3P : 25
uE 9 : TH WIS ¥ 04 U qUAIHS BT (0% H WNT N B Wad 2) Wi T

s‘cb‘lé?ﬁﬁﬁﬁqwqu fhe] U® SHIE A UH W AfeG U 81 BRI | <
el & SR A 9 B IS T BT SR TIHIT 500 Il H B |
@[ 3P : 20

ghIs—I RIS e Arf=pr:

Gt fafdror, wifes fafdror M, gere—fdg@ uvE, Sl @1 SRR,
BISgIo URATY] &1 4R UfwY (Fdu=1 -T61) Ud U] BiEdl | diFed g9rd | S
ST qf?dncrq-ﬂ, 5|sw|-16|4|° T AfRTddT &1 g, Ri'j\‘{-l\fssﬂ SR ‘HH‘\IU(NUI,
SRS AhR®, STSINR O AHIGROT Td 96T Hed, dRIT—Had Bl HIfi®
T, FAvCH FIFFDT BT FEROIG | THfAHT gt F P, g WA D
forg SR wellowr, o) IRMET &7 gerqaRvl, qafed Wl Td gHl #E,
BISSIoTE FHM ORI Held, NG R Beld, BT a=T B |

SHIE—11 31] Fad g

URATOR HeTh]  AMVId Hedl & 991 g, Ha 310 M Y& §INT fafd
(LCAO) ¥ ffvr, ORT Werl g§RT Mfadh HeTdhl bl Sol—aR] Bl U, 3MEel Ta
iyael aRT BT Bl Niderd 7, o, o, 1, 1 BeThT DI TURVT I FATEIOTH
0T | HBRT BeDH—sp, sp> d sp°, 71 HHINA PHeED] DI HH H ol Y 3AMVIDH DHeTehi
& TOIDT B UL, Hy & ford Hararaar 9y g, v-dhed Ud  Aareidhd—a

dfscel & ol |

3PiR—I11 WA

R, faeagreara fafdxer, Wagh, Wagaaml & smeRd Rigrd, a-—3NuerR

TTheH, Id—=IdT & Bl |

oiF Wagifad:

fEURATE o], Se—goie & Il WX QE—urae Rigia), axor fem, WagHr v
@I AT, AR & T IR0 R (AaIde—aieg oA fdaRel) TR dg—a s
&1 R, sge—guie &1 qonEd A= | FHRenE uWia |

HH (ITaRad) WA
fIdie SI1d &RA1 Ud 99 fAadie 9§81 Sol § W, WdeH IR IUEdIel Ud
TR yurd, A= fearres Fqel &1 o~ 3gfadi |

T Wag A
YuTed] Heheu T, [EURATS 319 & Y& gUid Td g HFI~ IHT W], avoT 7179 |
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ERCSIRCARS EeIG R

gl g ufde=l auifde detel & fod Refast ST Gdouar, @t M,
Wh—hired NG, o, 1, N OTH HeThl H Soll WX qAT 9D HABHAT BT
fara=oT |

FHIR—1IV THTI—I:
fafexor &1 uered @ FANT, S-S JIWEAT T IS IS ThH H 3R,
JHTI—AT & I8 M-SR &1 99, erh—amg~ierg+ a9, S<Iford araxer
ﬁﬁfﬁ:rqwq‘raﬁwﬁgqawm yfcrifer, wprdifa, fafswor <fed
AHHT (ST, SJITINUO [UTRYI, JIda ied), ddicH ofe, Ufdeifafd, garer

e effeha Q — ol BT TR (HI"II*H \SC{IE'»‘{UI)|

SHIE—V Wi T[OT TG SMuifde HE:
UhTRIh Fishadl, gavl (FaliRaa—AdIc] a0, g a3 H gdia vl &r
sfafa=ar, fega ameel, URa faga smepl, gy el &1 Ao=—ardy A, sudad
fafer| fega omyel ok onfdae WR=EI| gma qU-srgedd, Uligwdcd,
|

faeram, o faera vd e or:

areel g oFeel e ud I U, fderasl @ Arsdr usRid e &1 faferR,
Afghadr Td afbadt e | S 9 8 @1 e, tRTEg- wHtd—od O |
TR IR 7| — SIS gdu=, YA | I Ao, Sfo[de ur, ar—ard
BT AUED AT, AU—]E D IfATHT §RI IR ST HRAT | IRIARU—GH,
RRRU-SE & (99, WRER0—]T9 A4, RIARV—Sd ATY9 SR §1d 6T |
Falh I, feHie JaHd, A= SR Ul gd @1 urifie iR

O BT H |

YUF—1IV (CH-304): TTEIRTS A

UIfTe UIgashd 4 €90C / AWE UrARTd ORleT ;5 'uC
Hfped 3 1 75 3fb =gAdH S<A0Teb ¢ 27 3
3 feT:

JHTEAD AT T — 20

HTafh AT T — 20

Afrd A TANT - 20

RIS B gRA®T (el Frafrd faenfal & forg) — 05

ARae (Frafaa faenfal @ forg) — 10

ARgew (Feaardt faenmfai & forg) — 15
CCACIRCARID S

IO T fageryor:

o JIfSTH TTS MRICICIBRC ;Wag BT AT T SHDI o WRAHIART gRT
ST AT |

o et STEHRERRIRIA Hdhel [Ni(DMG),] &1 ST |
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o PR SEUHI Hedgel [Cu(NH3)s]SO4 BT T |
o HUET qT fquer SrERifRIcicISIgUaarhife (I11) M= & g1 |

TATHIT:
o TUIfCH: 9 @ Al 9 Are—arurd
o WE Ugrdl H fHarac
o dfe: T fageiyor STel fargeryor
o fIomad fsmyoT Mg(II) 3R Fe(Il) BT YIahRoT ToAT Tl
o 3+ fafras fafer Mg(II) 3R Zn(Il) HT JAFHIOT TAT el

NMITATHP fageTyoT:
o IS Ud ARSI STFATI

D ™

HIT—H
AT qh-id:
IR 3TAA:
o THYAAT BT SHD STeiry e # 9 |
o P—SEIBIAA BT JAFHRIT
T quieiRga):
o AU & qAT BRI BT YAFHRT
o T Ufqdl (Ureldh) H IURIT ST BT JAFHRT
o HuSford 3ral W XIff® RSt &1 faae
TS Aol
feec® Il ST BT fa9etyor | Urll, NaHCO3 3R NaOH &1 &M # ofd 8¢
QRN SUYA eI~ I |

HNT—4
D DD BT HIATO
o UifeeliaveT: AfeRiferd o, Ui, ToieT 8RBTSRI |
o  IIIIATHROT: Ufelle 3R fobereT |
o UfeThfed golde™ Wal UfaRemud, VHId IR THIed I AleIhH
T |
o WHRP SoldeHg! UfRITud

O ATSEIHRIT

GI%"IIQIGI*\rir\I"I CARCEIE

AN ES BT g1
O BATSTHIBRIT
agAICeTgS BT 9 T

2,4,6—CTSSIATDIAT BT T
o SIEUGIRIARY / JTAT: HIA ARSI 3R A XS BT a1
o JMRINIRI: I=lIgdh A BT TTelg— | I
I el BT ATSeId=oi— & g1
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Afed gRT dEfA® el &1 e sreae=
o USRI FHGAGAT BT R IR S fa=amd
o I AU} &7 E 8k S fa=amd
o JTSdllRdid d UfRR ATgdelied= &l Awurd fageryor |

HAT—YH
BT AfTDHe: Al e, s s, HRAISGH TS T8
Td DI |
Aifdd T
IEERIGIDE]
o TSIl ol fAfY GIRT 37T vl fdeTa= &1 H=cll Aeb Yeldhal]
fderad &1 HAeIdT H S 6T |
o TTAGAMMI §RT & T 3t et raor o1 faerran e faeidn Jore
EIGECaSIN
TRt YAICS BT AGHIGRYT BT ATcTcharTa fAfer | srega=
FrABaradrd A gRT gaa ora &1 faare Reriss FuiRa w=em
faficir ST gHTae §IRT 1= BR& MIFTH Hewe e &I Al
AMDH KMnO4/KoCry07 RT ST BRAT T0T 8Tgsioid ddl W Fe'Y/Fe &
YEfed fawa @ T BT |
U IGATT & oA
e Ul YWhacHIcR §RT &I &dl (ReeiRidl 9 5Tal &7 o) & fAstor
e | &1 g AT |
o ¥ Y yarig Al Affre &1 fAtre guiF a1d &= |
IR feriRoT:
o I AR/ SAM fRHI® sra=a A | rars=iier AR &1 IR
BIGECaGIN
o TIUAIBMAT gRT A~ Arsamsil W bl dgfd ey wsig HI Slcl
# fagoe &1 /1 ST Bl
quifafa
o SN o 9| &1 I KMnO4/K>Cr0O7 IR fe KLY yerel &
faferas &1 Arsdl 1 BT |
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