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FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)

Program: Bachelor in Science
DISCIPLINE-CHEMISTRY
Session—2024-28

DSC- 01 to 08 DSE-01 to 12 DGE-01 to 06
Code Title Code Title Code Title
CHSC-01IT Fundamental Chemistry-] CHSE-01T Basic Analytical Chemistry CHGE-01T [Fundamental
Chemistry-|
CHSC-01P Chemistry Lab. Course-I CHSE-01P Basic Analytical Chemistry Lab.  [CHGE-01P |Chemistry Lab.
ICourse Course-|
CHSC-02T Fundamental Chemistry-II CHSE-02T IEnvironmental Chemistry CHGE-02T |Fundamental
Chemistry-I1
CHSC-02P Chemistry Lab, Course-11  |[CHSE-02P Environmental Chemistry Lab. CHGE-02P |Chemistry Lab.
Course Course-II
CHSC-03T Inorganic and Physical CHSE-03T Dyes & Polymer Chemistry
Chemistry-l
(CHSC-03P Chemistry Lab. Course-IIl  |CHSE-03P Dyes & Polymer Chemistry Lab.
Course
CHSC-04T Organic and Physical CHSE-04T Heterocyelic Chemistry
Chemistry-1
CHSC-04P Chemistry Lab. Course-IV ~ |CHSE-04P Heterocyclic Chemistry Lab. Course
CHSC-05T Organic & Inorganic-] CHSE-05T Photochemistry & Pericyclic
Reactions
CHSC-05P Chemistry Lab. Course-V  |[CHSE-05P Photochemistry & Pericyclic
Reactions Lab. Course
CHSC-06T Organic and Physical CHSE-06T Spectroscopy-I |
Chemistry-I1 |
CHSC-06P Chemistry Lab. Course-VI  |[CHSE-06P Spectroscopy-1 Lab, Course ;
CHSC-07T Inorganic & Physical CHSE-07T Chemical Kinetics & Nuclear
Chemisiry-1I Chemistry
CHSC-07P Chemistry Lab. Course-VIl |CHSE-07P Chemical Kinetics & Nuclear ,
Chemistry Lab. Course
CHSC-08T Organic & Inorganic-II CHSE-08T Electrochemistry & Surface
Chemistry
CHSC-08P Chemistry Lab. Course-VIII |[CHSE-08P Electrochemistry & Surface
Chemistry Lab. Course |
CHSE-09T Spectroscopy-l1
CHSE-09P Spectroscopy-11 Lab. Coutse
CHSE-10T Nanotechnology & Solid State SEC
CHSE-10P Nanotechnology & Solid State Lab,
(V111 SEM) Course
CHSE-1IT Medicinal Chemistry & Natural CHSEC- GRERN CHEMSTRY
Products 01T&P s, & '
CHSE-11P Medicinal Chemistry & Natural
Products Lab. Course
CHSE-12T Instrumental Methods of Analysis  |[VAC
CHSE-12P Instrumental Methods of Analysis [CHVAC-  |Chemistry in Daily
Lab. Course 01T Life .
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FOUR YEAR UNDERGRADUATE PROGRAM(NEP-
2020)
Program: Bachelor in Science

DISCIPLINE-CHEMISTRY

Session-2024-28
PO & PSO

PROGRAMME OUTCOMES (PO)

PO-1: B.Sc. Chemistry curriculum is so designed to provide the students a comprehensive
understanding about the fundamentals of chemistry covering all the principles and perspectives.

PO-2: The branches of Chemistry such as Organic Chemistry, Inorganic Chemistry, Physical
Chemistry and Analytical Chemistry expose the diversified aspects of chemistry where the
students experience a broader outlook of the subject.

PO-3: The syllabi of the B.Sc. Chemistry course are discretely classified to give stepwise
advancement of the subject knowledge right through the four years of the term.

PO-4: The practical exercises done in the laboratories impart the students the knowledge about
various chemical reagents and reactions. They are also trained about the adverse effects of the
obnoxious chemicals and the first aid treatment.

PROGRAMME SPECIFIC OUTCOMES (PSO)

PSO-1: The students will understand the existence of matter in the universe as solids, liquids,
and gases which are composed of molecules, atoms and sub atomic particles.

PSO-2: Students will learn to estimate inorganic salt mixtures and organic compounds both
qualitatively and quantitatively using the classical methods of analysis in practical classes.

PSO-3: Students will grasp the mechanisms of different types of reactions both organic and
inorganie and will try to predict the products of unknown reactions.

PSO0-4: Students will learn to synthesize the chiemical compounds by maneuvering the addition

of reagents under optirpum reaction conditions N
Q»ﬂ“‘/j//?& L De X %//E%i




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

CoURSE CURRICULUM

PART- A: introduction

Program: Bachelor in Science
(Certificate / Diploma / Degree/Honors)

Semester - | Session: 2024-2

0286

structure, and periodic properties.

> Tolearn about reaction mechanisms of inorganic reactions
their stoichiometry.
> _To understand basics principles of organic chemistry.

' Course Code CHSC-01T
2 | Course Title FUNDAMENTAL CHEMISTRY-I
3 | Course Type DSC
4 Pre-requisite (if, any) As per Program
> To know the consributions of ancient Indian scientists, study atonic

> To explore the concepr of chemsical bonding, including ionic and
5 Course Learning. covalent bonding, hybridization, molecular orbital theory and
" | Outcomes (CLO) intermolecular interactions.

and

6 | Credit Value 3 Credits | Credit = 15 Houwrs - learning & Observation

7 | Total Marks Max. Marks: 100 | Min Passing Marks:

49

PART -B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Ho

urs)

Unit

Topics (Course centents)

No. of
Period

I

A. Chemistry in Ancient India: (2) Chemical techniques in ancient India: General
[ntroduction (b) Contribution of ancient Indian scientists in chemistry, e.g., metallurgy,
dyes, pigments, cosmetics, Ayurveda, Charak Sanhita.

Ancient Indian Chemist- Their Contribution and Books- Rishi Kanad, Aacharya
Nagarjuna, Vagbhatta, Govindacharya, Yashodhar, Ramchandra, Somadava. Gopalbhatta
etc. Indian Chemist of 19th century- Aacharya Prafulla Chandra Ray- His Contribution
and work for Indian Chemistry,

B. Atomic Structure and Periodic Properties: (i) Review of Bohr's theory and its
limitations. Dual nature of particles and waves, de Broglie's equation, Heisenberg's
Uncertainty principle and its significance. (ii) Quantum numbers and their significance,
Rules for filling electrons in various orbitals, Pauli's Exclusion Principle, Hund's rule of
maximum multiplicity, Aufbau principle and its limitations, Electronic configurations of
the atoms, Stability of half-filled and completely filled orbitals, concept of exchange
energy. Relative energies of atomic orbitals. Anomalous electronic configurations.
(ii))Effective nuclear charge (ENC), shielding or screenin g effect, Slater rules, Atomic
and Ionic radii. Ionization energy and factors atfecting ionization energy. Electron
affinity, Electronegativity—Pauling's/Mulliken's electronegativity scales. Relation of
electronegativity with hybridization.

11

IX

Chemical Bonding —I A) Ionic Bording: General characteristics of ionic bonding.

fonic Bonding & Energy: Lattice and solvation energies and their importance in the

context of stability and solubility of icnic compounds.

[Born-Haber Cycle and its Applications: Covalent character in ionic compounds,

polarizing power and polarizability, Fajan's rules.

B) Covalent Bonding: Lewis structures, Valence Bond theory, Hybridization (concept
nd types with suitable examples), dipole moment and percentage jonic character.

Valence shell electron pair repulsion theory (VSEPR) and structure of NHs, H,O, SF.,
IEs, PCls, SFs, X£F2, XeFs, XeOs, XeOF,, XeFs,,

12
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Chemical Bonding - II

A) MO theory: LCAO method-criteria of orbital overlapping, types of moleculai
orbitals-o-, n- and, §-MOs; formation of o- and n-MOs and their, schematic illustration;
qualitative MO energy level diagram of homo- (N2 & Oa(including peroxide, superoxide)
) and hetero-diatomic molecules (NO, CO), magnetic properties, bond order and stability
of molecules and ions.

IB) Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole
interactions, ion-induced dipole interactions, dipole-induced dipole interactions.
Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond
treatment).

III | A. Chemical properties of s-block metals

Reaction with water, air, and nitrogen, Anomalous behavior of Li and Be, Compounds of
s-block metals: Oxides, hydroxides, peroxides, and superoxides (preparation and
properties)

Complexes of s-block metals, Complexes with crown ethers

B. Chemistry of p-Block Elements

Boron group: Hydrides (classification of boranes), Diborane (preparation, properties,
and structure elucidation), Borazine (preparation and structure)

Carbon group: Carbides (salt-like carbides, interstitial carbides, covalent carbides),
Silicates (classification, three-dimensional silicates - properties and structures)

Nitrogen group: Hydrides of Nitrogen (hydrazine, hydroxylamine, hydrazoic acid)
Structure of oxides of nitrogen (N20, NO, NO2, N2Q4, and N»Os), Structure of oxyacids
of nitrogen (HNOz, HNO3, HaN204,), Nitrides (classification, preparation, properties, and
uses)

Structure of Oxides and oxoacids of phosphorus: (P03, P20s) H:PO,, H3PO3, H3POs,
H4P207

alogen: Hydrides, Oxides and oxyacids of halogens (structure only) — Inter halogen
compounds and pseudo halogens

11

IV [Electronic Effects in Organic Compounds

Bond Cleavage: Homolytic and heterolytic cleavages, bond energy, bond length, and
bond angle. Electron Displacement Effects: Inductive, inductomeric, electromeric,
mesomeric (resonance), hyperconjugation, and steric effects. Tautomerism (keto-enol,
amido-imidol, and nitro-acinitro forms). Reaction Intermediates: Formation and stability
of carbocations, carbanions, free radicals, carbenes, nitrene and benzyne.

B. Stereochemistry of Organic Compounds

i) Optical Isomerism

Elements of symmetry, chirality, enantiomers, and optical activity, Chiral and achiral
molecules with two stereogenic centers (Tartaric acid as an example),Erythro & Threo,
Diastereomers and meso compounds, Inversion, retention, and racemization, Relative
configuration (D/L), and absolute configuration (R/S nomenclature: sequence rules).

ii) Geometrical Isomerism

Geometric isomerism (cis-trans isomerism) in alkenes with examples (maleic acid,
fumaric acid, and 2-butene), E/Z system of nomenclature.

11

Keywords

Ancient Indian Chemistry, Atomic Structure, Periodic Properties, Chemical Bonding, s- &p-block
Signature of Convener & Members (CBoS) :

lements, Electronic effects, Stereochemistry
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
Text Books

1.

2.

3.
4.

s.

Reference Books

25

3.

4.

55

Puri, B. R, Sharma, L. R., & Kalia, K. C. (2018). Principles of Inorganic Chemistry. Nagin
Chand and Co., New Delhi.

Satyaprakash, G., Tuli, S. K., Basu, S. K., & Madan, R. D. (2017). Advanced Inorganic
Chemistry (Vol. 1, 5th Ed.). S. Chand & Company.

Lee, J. D. (2010). Concise Inorganic Chemistry (5th Ed.). Blackwell Science.

Housecroft, C. E., & Sharpe, A. G. (2012). Inorganic Chemistry (4th Ed.). Pearson Education
Limited.

Ray, Acharya Prafulla Charndra, History of Chemistry in Ancient And Medieval India,
Chowkhamba Krishnadas Academy (Reprint 2004).

Cotton, F. A., Wilkinson, G., & Gaus, P. L. (2002). Basic Inorganic Chemistry (3rd Ed.). John
Wiley & Sons.

Douglas, B. E., Mcdaniel, D. T., & Alexander, J. J. (1994). Concepts and Models Of Inorganic
Chemistry (3rd Ed.). John Wiley & Sons.

Huheey, J. E., Keiter, E. A., & Keiter, R. L. (1993). Inorganic Chemisiry (4th Ed.). Harpercollins
College Publishers.

Shriver, D. F., Atkins, P. W., & Langford, C. H. (2010). Inorganic Chemistry (5th Ed.). W. H.
Freeman And Company.

Moeller, T. (1990). Inorganic Chemistry: A Modern Introduction. Wiley.

Online Resources—

Online Resources—

> https://bit.ly/3AyV3mZ

> https://nptel.ac.in/courses/104/104/104104101/
> https://nptel.ac.in/courses/104/103/104103019/
> https://nptel.ac.in/courses/104/101/104101090/
» _https://nptel.ac.in/courses/104/105/104105103/

> _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test / Quiz-(2): 20 jéO Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment/Seminar- ~ 10 + obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each umt—4\10—40 Marks

Narne and Signature of Convener & Members of CBoS: :
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

= =
PART- A: Introduction
Program: Bachelor in Science Semester-I Session: 2026-2026
Certificate / Diploma / Degree/Honors) ]
I [ Course Code CHSC-01P
2 | Course Title CHEMISTRY LAB. COURSE-I
3 | Course Type DSC
* | Pre-requisite (i, any) As per Program

> Analyze mixtures for cations (NHy, Pb*, etc.) & anions (COs™, 7,
etc.) using HS or other methods,

> Perform titrimetric analysis (standardization, unknown conc.

- defermination).
5 83‘::;;%:?&?‘6% » Estimate the concentration of acetic acid in vinegar (using NaOH),
alkali content in antacids (using HCI), and free alkali in

Soaps/detergents.

> Utilize complexometric titrations for calcium (Ca?), water hardness,
Fe*/Fe*, and Cu*,

6 | Credit Value 1 Credits I Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B:  Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents) I;ign(;ﬁ
Lab/Field | QUALITATIVE INORGANIC MIXTURE ANALYSIS: Inorganic mixture
Tfﬂil}iﬂg" analysis containing up to four ionic species (two cations and two anions) using
Ecxpe';"_“:“t H3S (hydrogen sulfide) or other appropriate methods (Excluded are interfering and
” f?ozl;si insoluble salts)

Cations and anions that may be encountered include:
Cations: NH¢*, Pb*, Bi**, Cu?, Cd*, Fe*"/Fe*, AP+, Co*, Ni**, Mn#, Zn*, Ba?*,
Sr#, Ca?, Na* 30
Anions: COs*, S, SO, NOs, CH:COO, CI, Br, I, NO.—, SOs%-
(Spot tests may be used wherever feasible.)
TITRIMETRIC ANALYSIS
Standardize sodium hydroxide solution using a standard oxalic acid solution.
Determine the concentration of hydrochloric acid (HCI) solution using
standardized sodium hydroxide solution as an intermediate.

Qualitative Analysis (H,S method, Cations (NH.*, Pb*, etc.), Anions (COs*, §%, ete,), Titrimetric
Analysis, Standardization (NaOH solution), Concentration Determination (HCl solution)

Signature of Convener & Members (CBoS) : .
ignature of Convener (lem ers (CBo Q) M v\,{g/ k- l
/QH" o B bé/ L5 p kil
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PART-C: Learning Resources

Text Books, Reference Books and Others
Textbooks Recommended:

I. Gurtu, J. N., & Kapoor, R. (1987). Experimental Chemistry. S. Chand & Co.
2. Bajpai, D. N., Pandey, O. P., & Giri, S. (2013). Practical Chemistry. S. Chand & Co.
3. Ahluwalia, V. K., Dhingra, S., & Dhingram, 8. (2005). College Practical Chemistry. Universities
Press.
. Kamboj, P. C. (2014). Advanced University Practical Chemistry (Part I). Vishal Publishing Co.
5. Fultariya, C., & Harsora, J. (2017). Volumetric Analysis: Concepts and Experiments.

Reference Books Recommended:

1. Mcpherson, P. A. (2015). Practical Volumeltric Analysis. Royal Society Of Chemistry.
. Shobha, R., & Banani, M. (2017). Essentials of Analytical Chemistry. Pearson.
3. Venkateswaran, V., Veeraswamy, R., & Kulandaivelu, A. R. (2004). Basic Principles Of
Practical Chemistry (2nd Ed.). S. Chand Publications.
4. Sundaram, S., & Raghavan, K. (1996). Practical Chemistry. S. Viswanathan Co. Pvt.
5. Svehla, G. (2011). Vogel's Textbook of Inorganic Qualitative Analysis (7th Ed.). Pearson
Education

Online Resources—

> https://bit.ly/3B7t00V
https://bit.ly/30V85ze
https://bit.ly/3BSWOIO
https://bit.ly/3CI9PXPS

https://bit. 1y/30Ip9rZ
> httgs:f!bitIXBBingc

Online Resources—~

YV VVYY

> e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation
Suggested Continnous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

. Continuous Internal [Internal Test/ Quiz-2): 10,10
Assessment (CIA): Assignment/Seminar +Attendance - 05

Better marks out of the two Test / Quiz
+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE) A. Performed the Task based on lab. work ~ 20 Marks |Course teacher

B. Spotting based on tools & technology (written) — 10 Marks | as per lab.
C. Viva-voce (based on principle/technology) - 05 Marks status *[

Name and Signature of Corfener & Members of CBaS: W .
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: introduction

Program: Bachelor in Science
(Certificate / Diploma / Degree/Honors)

Semester - IT Session: 2028-2028

1| Course Code CHSC-02T
2 [ Course Title FUNDAMENTAL CHEMISTRY-II
3 | Course Type DSC
4 Pre-requisite (if, any) As per Program
> To understand different acid-base theories and solvent system
> To learn the preparation, bonding, and reactions of C-Co- & n
. bonded compounds
Course Learning. _ o i . !
5 Oufcomes (CLO) > To undafrsmml ‘tf.'e concept and chemistry of aromatic compounds
and their reactions
» To learn the basic concepts of various states of matter &un derstand
the basic concepts of surfuce chemistry and chemical kinetics
6 | Credit Value 3 Credits ] Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 Min Passing Marks: 40

)E\RT -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

Acid, Base and Solvent System

Theories of acids and bases: Arrhenius, Bronsted-Lowry, con jugate acids and bases,
relative strengths of acids and bases, the Lux-flood, solvent system and Lewis concepts
of acids and bases.

HSAB concept: Classification of Acids and Bases According to HSAB Theory (Hard,
Borderline, Soft). Applications of HSAB Theory in Inorganic Reactions - Solubility,
Selectivity, Redox Reactions

Non-aqueous solvents: .Physical properties of a solvent, types of solvents and their
general characteristics, Liquid ammonia as a solvent. Acid-base, precipitation and
complex, formation reactions. Solutions of alkali and alkaline earth metals in ammonia-
application)

1

II

CHEMISTRY OF C-C 6c-BONDING

Alkanes: Preparation (Wurtz reaction, reduction/hydrogenation of alkenes, Corey-House
method). Reactions (m echanisms): halogenation, free radical substitution.
Cycloalkanes: Preparation (Dieckmann's ring closure, reduction of aromatic
hydrocarbons), Reactions (mechanisms): substitution and ring-opening reactions.
Stability of cycloalkanes -Baeyer's strain theory, Sachse and Mobhr predictions,
Conformational structures of ethane, n-butane and cyclohexane.

CHEMISTRY OF C-C n-BONDING

Alkenes: Preparation methods (dehydration, dehydrohalogenation, dehydrogenation,
Hoffimann and Saytzeff rules, cis and trans elimi nations). Reactions (mechanisms):
electrophilic and free radical addition (hydrogen, halogen, hydrogen halide, hydrogen
bromide, water, hydroboration, ozonolysis, dihydroxylation with KMnOQj).

Dienes: 1,2- and 1,4-additions, Diels-Alder reactions.

Alkynes: Preparatigh (dehydrohalogenation, dehydrogenation), Reactions: Acidity,
formation of acetflides, addition of water, hydrogen halides and halogens, oxidation,

12
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ozonolysis, hydroboration/oxidation.

Aromatic Hydrocarbons

Aromatic hydrocarbons: Aromaticity: Hiickel's rule, aromatic character of
arenes, cyclic carbocations/ carbanions and heterocyclic compounds with
suitable examples. Electrophilic aromatic substitution: halogenation,
nitration, sulphonation and Friedel-Craft's alkylation/acylation with their
mechanism. Directive effects of the groups.

III [Behaviour of ideal gases: Kinetic theory of gases — postulates and derivation of the
equation, PV = 1/3 mnc? and derivation of the gas laws- Maxwell’s distribution of
molecular velocities-effect of temperature-types of molecular velocities-degrees of
freedom-Principle of equipartition of energy.

equation of state and critical constants.

t‘iquid state chemistry: structure of liquids(Eyring Theory), Properties of liquids, viscosity and

urface tension.

Crystal defects.

Behaviour of Real gases: Deviation from ideal behaviour, derivation of van der Waals,

Solid state chemistry: Nature of the solid state, law of constancy of interfacial angles, law of
rational indices, Miller indices, elementary ideas of symmetry, symmetry elements and symmetry
operations, seven crystal systems and fourteen Bravais lattices; X-ray diffraction, Bragg's law,

11

IV |A. Colloids and surface chemistry: Classification, Optical, Kinetic and Electrical

Gold number, Emulsion, micelles and types, Gel, Syneresis and thixotropy, Physical
adsorption, chemisorption,
B. Chemical kinetics: Rate of reaction, Factors influencing rate of reaction, rate law,

significance of Activation energy, collision theory, demerits of collision theory, non-
mathematical concept of transition state theory.

C. Catalysis: Homogeneous and Heterogeneous Catalysis, types of catalyst,
characteristics of catalyst, Enzyme catalyzed reactions, Industrial applications of
catalysis.

Properties of colloids, Coagulation, Hardy Schulze law, flocculation value, Protection,

rate constant, Order and molecularity of reactions, rate determining step, Zero, First and
Second order reactions, Rate and Rate Law, methods of determining order of reaction,
Chain reactions. Temperature dependence of reaction rate, Arrhenius theory, Physical

11

L

Keywords

theory of gases, Real gases, Intermolecular Jorces, Crystal structure, Chemical kinetics

Acid & Bases, Alkanes, Cycloalkanes, Alkenes, Dienes, Alkynes, Aromatic H, 'ydrocarbons, Kinetic

Signature of Convener & Members (CBoS) :
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PART-C: Learning Resources

Text Books, Reference Books and Others

Textbooks Recommended:

House.

Shoban Lal Nagin Chand And Co.
& Company Pvt Ltd,
Chand and Co., New Delki,

Reference Books Recommended:

Limited.

= %

International

Press.

I. Bahl, A., & Bahl, B. S. (2014). Organic Chemistry (22nd Ed, ). S. Chand & Sons.
2. Ahluwalia, V. K., & Goyal, M. (2001). A Textbook of Organic Chemistry. Narosa Publishing

3. Jain, M. K., & Sharma, S. C. (201 7). Modern Organic Chemistry. Vishal Publishing Company.
4. Puri, B.R., Sharma, L. R., & Pathania, M. S. (2013). Principles of Physical Chemistry (46th Ed. ).

5. Bahl B. S. A., & Tuli, G. D. (2009). Essentials of Physical Chemistry (Multicolour Ed. ). S. Chand|

6. Puri, B. R, Sharma, L. R., & Kalia, K. C. (2018). Principles of Inorganic Chemistry. Nagin

1. Paula, B. Y. (2014). Organic Chemistry (7th Ed.,). Pearson Education, Inc. (Singapore),
2. Solomons, T. W. G. (2017). Organic Chemistiy (Global Ed.). John Wiley & Sons.
3. Morrison, R. T., & Boyd, R. N. (2010). Organic Chemistry (7th Ed. ). Prentice-Hall Of India

4. Laidler, K. J., & Meiser, J. H. (2006). Physical Chemistry (2nd Indian Ed. ). CBS Publishers.
. Atkins, P, W., & De Paula, J. (2006). Physical Chemistry (8th Ed. ). Oxford University Press.
- Dogra, S., & Dogra, S. (2006). Physical Chemistry through Problems (2nd Ed,), New Age

7. Sangaranarayanan, M. V., & Mahadevan, V. (2011). Textbook of Physical Chemistry. University

Online Resources—

https://bit.ly/3Gb9%iy
https://www.organic-chemistry.org/
https://bit.ly/3GduyMi

https://bit.ly/30TXm8d

Y VY

https://www.nebi.nlm nih.gov/books/NBK 547716/

>
»

> httus:!/ann[ication.wiiev-vc]l.defbooks,’sampleBSz?B 16728 c01.pdf
>

Online Resources—

> e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks

Continuous Internall Internal Test / Quiz~(2): 20,20
Assessment (CIA): Assignment / Seminar - 10

(By Course Teacher) Total Marks - 30

Better marks out of the two Test / Quiz

+ obtained marks in Assignment shall be
considered against 30 Marks

I A A N



End Semester Two section—-A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS:




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CoOURSE CURRICULUM

PART- A: Introduction

:)cl; ?ﬁ; i;nm./ E;?:n‘:lo/r;:gzzg;zw Semester- I1 Session: 2025-2026
1 [ Course Code CHSC-02P

2 | Course Title CHEMISTRY LAB. COURSE-II

3 [ Course Type DSC

4 | Pre-requisite (if, any) As per Program

Course Learning,
Outcomes (CLO)

» Demonstrating and using common glassware for accurate
measurements
> Studying the functional group analysis organic compounds

solution viscosity

> Determining melting points to assess compound purity and employing
distillation and sublimation techniques to establish boiling points
» Equipping with essential skills in measuring liquid surface tension qnd

of aq

Surface tension measurements: Determine the surface tension by (i) drop number
(i) drop weight method. Surface tension composition curve for a binary liquid
mixture.

Viscosity measurement using Ostwald's viscometer, Determination of viscosity

Study of the variation of viscosity of sucrose solution with the concentration of
solute. Viscosity Composition curve for a binary liquid mixture

6 | Credit Value 1 Credits [ Credit =30 Hours Laboratory or Field Ieaming/T.r'a:'m'ng
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B:  Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
y No. of
Module Topies (Course contents) Period
Lab./Field | Basic Laboratory Techniques ]
Training/ | Demonstration of Laboratory Glassware and Equipment, Calibration of
Eépe';‘m‘:“t Thermometer : 80-82°C (Naphthalene), 113.5°-114°C (Acetanilide), 132.5°C -
of‘g‘oi‘;si 133°C (Urea), 100°C (Distilled Water)
Functional group Analysis of Organic Compounds, Detection of elements (N,
S, and halogens) and functional groups
Physical chemistry 30

ueous solutions of (i) sugar (ii) ethanol at room temperature.

Keywords Basic

Physical chemistry, Surface tension, Viscosity

laboratory techniques, Equipments, Calibration, Melting points, Qualitative analysis,

o
b

)

S
Signature of Convener & Members (CBoS) : W{(// y
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PART-C: Learning Resources

Text Books, Reference Books and Others
Textbooks Recommended:

1. Ahluwalia, V. K., Dhingra, S., & Gulati, 4. (N.D.,). College Practical Chemistry. University

Press,
2. Khosla, B. D., Garg, V, C., & Gulati, A. (2011). Senior Practical Physical Chemistry, S. Chand
& Co.

Reference Books Recommended:

3. Garland, C. W., Nibler, J. W., & Shoemaker, D. P. (2003). Experiments in Physical
Chemistry (8th Ed,). Mcgraw-Hill,

4. Mendham, J. (2009). Vogel's Quantitative Chemical Analysis (6th Ed.). Pearson Education,
Mann, F. G., & Saunders, B. C. (2009). Practical Organic Chemistry. Pearson Education,

6. Furniss, B. S., Hanngford, 4. J, Smith, P. W. G., & Tatchell, A. R. (201 2). Practical Organic
Chemistry (5th Ed,). Pearson Education,

“

Online Resources—

> http://heecontent. upsde.gov.in/Home.aspx
> hitps://nptel.ac.in/courses/104/] 06/104106096/
> httn:!/heecnntent.unsdc.Eﬂv.inKHome,aspx

> https://nptel.ac.in/courses/104/1 06/104106096/
> hitps://www2.chemist .msu.edw/facultv/ret

> https://nptel.ac.in/courses/104/103/1 04103071/W
Online Resources—

> _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal |Internal Test/ Quiz-2): 10 ﬂ” 10| Better marks out of the two Test/ Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 | + obtained marks in Assi gnment shall be
{By Course Teacher) Total Marks - 15 considered i@st 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
8 D. Performed the Task based on lab, work - 20 Marks [Course teacher
Exam (ESE) ’ E. Spotting based on tools & technology (written)— 10 Marks | as per lab.
L F. Viva-voce (based on principle/technology) - 05 Marks status |

Narme and Signature of Convener & Members of CBoS:




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
| PART-A: Introduction

Program: Bachelor in Science
(Dfp!oma/Degree/Honars)
1

Semester - II1 Session: 20242026

Course Code CHSC-03T
2 | Course Title INORGANIC AND PHYSICAL CHEMISTRY-I
3| Course Type DSC
4 Pre-requisite(if,any) As per Program
» Understand Jundamental chemical concepis of transition elements and
their applications.

Conrss Learning > Master the prf'ncr';:'l!es of coordination cken.u'stry.

Outcomes(CL 0) " |» Grasp the core principles of thermodynamics and apply them to various
phenomena,

> Explore the world of electrochemistry and its applications.

w

6 | Credit Value 3 Credits | Credit =15 Hours ~learning & Observation
7 | Total Marks Max.Marks: 100 | Min Passing Marks:40
PART -B: Content of the Course

Total No.of Teaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

No. of
Periods

Unit Topics(Course contents)

I |Chemistry of d & f-block elements

A. d-block elements (5 hrs.)

(i) Chemistry of elements of first transition series: Characteristic properties of the

elements of first transition series with reference to their: Electronic configuration,

Atomic and ionic radii, Ionization potential, Variable oxidation states, Magnetic

properties, Color, Complex formation tendency and catalytic activity,

(i) Chemistry of elements of second and third transition series: Electronic

configuration of 4d and 5d transition series. Comparative treatment with their 3d-
nalogous (Group Cr- Mo-W, Co-Rh-Ir) in respect of oxidation states and magnetic

behavior. B

. f-block elements (6 hrs.)

Chemistry of Lanthanide & Actinides: Electronic structure, oxidation states, ionic

radii, magnetic, and spectral properties. Lanthanide contraction and its consequences,

2

Transuranic elements, chemistry of separation of Np, Pu and Am from uranium,
L similarities between the later actinides and the Jater lanthanides.

II  |Oxidation and reduction (5 hrs)

Various definitions of oxidation and reduction, Balancing of redox reaction by ion-
electron method, Latimer diagram of Chlorine and Oxygen, Frost diagram of
Nitrogen and Oxygen, and Pourbaix diagrams of Iron. Predicting disproportionation
and comproportionation phenomena, 1

Coordination Chemistry (6 hrs)

A. Coordination compounds:Distinction among simple salts, double salts, and
coordination rcompounds. Terminology and nomenclature of Coordination

/0”3 = -L\\\/ J i %L W{{{/ / v L,: i’;}_g&
A ot Nt
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B) Isomerism in coordination compounds:

six coordination numbers,

ompounds. Types of ligands based on denticity. Werner’s Coordination theory and
its experimental verification. Sidgwicks electronic interpretation, EAN rule with
examples. Electroneutrality principle, Valence Bond Theory of transition metal
complexes. Determination of structures and magnetic properties of complexes based
on VBT. Chelates: Classification and their application.

Stereoisomerism (Geometrical and optical) in coordination compounds with four and

Structural isomerism and

IIl Thermodynamics-I: (5 hrs)
A. Basic concept of thermodynamics: System,

processes: isothermal, adiabatic, isobaric, isochoric,

constant pressure, and their relationship.

diabatic conditions for reversible process.
B. Thermochemistry(2 hrs.)

temperature (Kirchoff’s equation).
C. Thermodynamics IT (4 hrs.)

Gibbs free energy, Gibbs -Helmholtz equation.
D.Third law of thermodynamics (1 hr)

Statement of third law, Nernst heat theorem, Absolu
ases.

(closed, open & isolated). Intensive & extensive properties. Thermodynamic

State function & path functions and their differentiation, concept of heat & work.
Zeroth law of thermodynamics, First law of thermodynamics. Definition of internal
energy & enthalpy. Concept of heat capacity, heat capacity at constant volume & at

Joule-Thomson experiment, J oule-Thomson coefficient (no derivation) & inversion
Eempcrature. Calculations of w, q, E & H for expansion of gases for isothermal &

Standard states, Heat of reaction, enthalpy of formation, enthalpy of combustion,
enthalpy of solution, enthalpy of neutralization, Hess’s law of constant heat of
summation & its applications. Variation of enthalpy change of reaction with

Second law of thermodynamics: Limitations of first law and need for the second
law. Statements of second law. Carnot cycle & Efficiency of heat engine.
Thermodynamic principle of working of a refrigerator (Carnot theorem). Concept of
eniropy: entropy change in a reversible and irreversible process; entropy change in
isothermal reversible expansion of an ideal gas. Physical significance of entropy.

surrounding, types of system

cyclic, reversible & irreversible,

1

te entropy of solids, liquids, and

IV [Electrochemistry-1

Electrolyte conductance: specific and equivalent
equivalent conductance, effect of dilution on
product of water, conductometric titrations.

applications. Concept of overvoltage.
Theory of strong electrolyte: limitation of Ostwald

relaxation, and electrophoretic effect,
Migration of ions: Transport number-definition and
and moving boundary method.

conventional Representation of electrochemical ¢

application of Kohlrausch law in determination of dissociation constant of weak
electrolyte, solubility of sparingly soluble electrolyte, absolute velocity of ions, ionic

Single electrode potential, standard electrode potential, electrochemical series and its

electrolyte, Debye-Huckel-Onsager’s (DHO) equation for strong electrolytes,

Electrochemical cells or Galvanic cells: reversible and irreversible cells,

temperature on EMF of cell, Nernst equation calculation of AG, AH and A S for cell
reaction, polarization, Over potential and hydrogen overvoltage.

conductance, measurement of
conductance, Kohlrausch law,

3

s dilution law weak and strong 11

determination by Hittorf method

ells. EMF of a cell, effect of

Keywords

Thermochemistry, Electrical/electrolytical conductance,

D & f-block elements, Coordination compounds, Werner’s theory, VBT, Isomerism, Thermod namics,
Ip a4 4%

Transport number.
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Signature of Convener & Members (CBoS) :

“ PART-C: Learning Resources
Text Books, Reference Books and Others

) Text Books Recommended —
1. Jauhar, S. P. (2010). Modern Approach to Inorganic Chemistry: A Textbook Jor B. Sc. I Students.

2, .
) 3. Sharma k K & Sharma, I, K. (2016). A textbook of physical chemistry, Vikas publishing,
4. Bhasin K. K (2018). Pradeep's Inorganic Chemistry Vol IIT Pradeep publications.
3. Puri S, & Sharma, L, R, (2008). Kalia “Principles of Inorganic Chemistry ",
teference Books recommended.-
Inorganic Chemistyy
1. Lee J D (2008). Concise inorganic chemistry. John Wiley & Sons.
2, otton, F. A4,, Wilkinson, G, &Gaus, P, [ (1995). Basic morganic chemistry. John Wiley & Sons.
3. Huheey, J E, Keiter, E. A., Keiter R L., & Medhi, O, k. (2006). Inorganic chemistry: Principles
of stricture and reactivity. Pearson Education Indig,

4 Douglas, B. E, MeDanjel, D, H, & Alexander, J. J (1994), Concepts and nodels of inorganic
chemistry, John Wiley & Sons
Physical Chemistry

) 1. Puri L. B, Sha ma, L. R,, & Pathania, M. S (2013). Principles of physical chemistry. Vishal
: 2. Atkins, P. W., De Paula, J., & Keeler, J (2023). Atkins’ DPhysical chemistry, Oxford university

McQuarrie, D. A., & Simon, J D, (2004). Moleculay Thermodynamics Viva Books Pyt. Lt . New Delhi.
Online Resources—

> e-Resources / e-books and e-learning portals

> htt s:/iwww.geeksfor eeks.or !d-block-elements/

> htt s:/!www.vedantu.comfevs!lanthanides-vs—actinides

> htt s://www.livesci‘ence.com/SO‘f'?ﬁ-thermod namics.htm]

> htt s:/!bv'us.comr"ee/electrochemist v/
Online Resources—

1 > _e-Resources / e-books and e-learning portals

PART -D:Assessment andEvaluation

Suggested Continuous Evaluation Methogs:
Maximum Marks: 100 Marks

Continuous Interna] Assessment(CIA):BO Marks
EndSemester Exam(ESE): 70 Marks
Continuous Internal Test/ Quiz-(2): 20 £20
InternalAssessment Assignment / Seminar - 19 °
(CI A): Total Marks - 30
(By Course Teacher!
End Semester
Exam (ESE):

Better marks out of the two Test / Quiz +
obtained marks in Assignment shal] be
considered against 3¢ Marks

Two section — A & B
Section A: Q1, Objective — 10 x1=19 Mark; Q2. Short answer type- 5x4 =20Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Con vener & Members of CBoS: E !: wﬁ(y/ ; 59 ; whad
k 2 pt




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
| PART-A: Introduction
rogram: Bachelor in Scien .
i osr helor in Science Semester - I11 Session: 2028-2026
(Diploma / Degree/Honors)
11 CourseCode CHSC-03P
2 | CourseTitle CHEMISTRY LAB. COURSE-ILI
3 | CourseType DSC
4 Pre-requisitegif,any) -
> Understand the principle of determining transition temperature of
hydrated or other allotropic salts.
p Course Learning. > f{npfay the prmc;ple of determination of solubility of a given salt at
Outcomes(CLO) ifferent temperatures. . .
> Apply Born-Haber cycle to determine enth alpy and lattice energy.
> Determine strength of an acid, ionization constant of weak acid and
solubility product by conductometric or potentiometric titrations.
6 | CreditValue 1 Credits | Credit =30 Hours Laboratory or Field Ieaming/Training
7 | TotalMarks Max.Marks:50 | Min Passing Marks:20

’ERT -B: Content of the Course

Total No. of learning-Traini

ng/performancePeriods:30 Periods (30 Hours)

Module Top

No. of

ics(Course contents) Pastod

L

Training/
Experiment
Contents

of Course ydialometric method (e.g. SrBr2.2H,0

Lab./Field Transition Temperature
1) Transition temperature of a salt hydrate — determination of molecular weight,
2) Determination of the transition temperature of the given substance by thermometric

Thermochemistry
A. Determination of solubility:

. Calorimetry:

2)

versus strong acid (hydrochloric acid
base.

3) To determine the enthalpy of solu
lattice energy.

Conductometry

Electrolyte (KCI).

1) To determine the solubility of benzoic acid at different temperatures and to
determine AH of the dissolution processes.

1) To determine the enthalpy of neutralization of hydrochloric acid (strong acid) by
sodium hydroxide (strong base) solution,

(a) To determine the enthalpy of neutralization of a weak acid (acetic acid) versus

strong base (sodium hydroxide) and determine enthalpy of ionization of weak acid.
(b) To determine the enthalpy of neutralization of a weak base (ammonium hydroxide)

1) Conductometry — Determination of limiting molar conductance of a strong

or MnCl1.4H,0).

30

) and determine enthalpy of ionization of weak

tion of solid calcium chloride and calculate the

2) To determine the strength of the given acid (HCl or CH3COOH)cond uctometrically J

e % o M osf J&W /&wﬁ/ (j;-\;-;._\,.\1,

fobin s @?”//




’ using standard alkalj (NaOH) solution. {
3) To determine the strength of strong acid and a week acid in the given mixture

conductometrically against a standard alkali solution.

4) To determine the ionization constant of weak acid conductometrically. !
Solubility Product

1) To determine the solubility and solubility product of a sparingly soluble salt
conductometrically.
2) Potentiometry — Determination of solubility product of a sparingly soluble

substance.
Kepards Solution, Acid, Alkali, T; ransition temperature, Tl:_ermoc!:em:‘stry, Temperature, Enthalpy,
L. il Conductometric titrations, Potentiometric litrations, Solubility product, J

SignatureofCon vener&Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

1. Vishwanathan, B.
publishing,

Text Books Recommended —

& Raghavan, P. S, (2017). Practical Physical Chemistry. Viva books originals

2. Yadav, J. B, (2006). Advanced Practical Physical Chemisty. Krishna Prakashan Media,
3. Sahu, D. P.& Bapat, K. N, (2022) Unified practical chemistry, Navbodh Prakashan.

Reference Books recommended;

1. Moudgil H. K. (2010). Textbook of Physical chemistry. PHT Learning Pvt, Ltd.
2. Adamson, A. (2012). A textbook of physical chemistry. Elsevier.

3. Findlay, A. (1923). Practical Physical chemistry, Longmans, Green.

Online Resources—

V VV Vvvy

e-Resources / e-books and e-learning portals
https://tech.che
Ezneriments-bv—J-N-Gurtu-&-Amit-Gurtu.ndf

mist docs.com/Books/Ph sical/Advanced-Ph sical-Chemistry-

httgs:ﬂbxius.com!chemistr_'v/conductometric—-titration/

htt s:!fchem,libretexts.orofCoursestniversitv of California Davis/Chem 4B Lab%3A Ge

neral Chemistg: for Majors II/1%3A Thermochemistry_‘ {Exgeriment}

https://www.ulm.edu/ch emistry/courses/m anuals/chem 1010/experiment 10.pdf

Online Resources—

> _e-Resourees / e-books and e-learning portals

PART -D: Assessment and Evaluation

Maximum Marks:

Suggested Continuous Evaluation Methods:

50 Marks

Continuous Internal Assessment(CIA): 15 Marks
End Semester Exam(ESE): 35 Marks

Continuous Internal
Assessment(CIA):

Internal Test / Quiz-(2): 10 g 10|  Better marks out of the two Test/ Quiz
Assignment/Seminar +Attendance - 0S +obtained marks in Assignment shall be

Exam (ESE):

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester }Laboratory / Field Skill Performance: On Spot Assessment | Managed by
G. Performed the Task based on lab. work - 20 Marks | Course teacher

H. Spotting based on tools & technology (written) — 10 Marks |as per lab. status
L Viva-voce (hased on principle/technology) ~ 05 Marks

Name and Signature of Convener & Members of CBoS:

(o it

bt =30




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
PART-A: Introduction

Program: Bachelor in Science S .
! emester - [V ession: 2025-
me}ﬂoma/l)egme/?{onars) 2 2 25-2026
Ll Course Code CHSC-04T |
2 | Course Title ORGANIC AND PHYSICAL CHEMISTRY-I
J ' Course Type DSC

4 Pre-requisite(inany) -

> Master the synthesis, properties, and reactivity of various functional
groups and apply this kno wledge to understand their significance in
organic chemistry.

s | Course Leaming. > Employ the prin.:::]o!fz_s of chemicalfionic equilibria, their influencing

Outcomes (CLO) Jactors and appkc:atrans .
» Interpret phase diagrams Jor one and ¢ Wo-component systems,

defermine degrees of freedom, and identify the triple point,

> Master the principles and applications of liquid-liquid mixtures using
Raoult's law, Henry's law, and Nernst distribution law,

6 | Credit Valne 3 Credits [ Credit = 15 Hours -learning & Observation

7 | Total Marks Max.Marks: 100 Min Passing Marks:40
PART -B: Content of the Course
Total No.of Teaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics(Course contents)

I | A. Halides (S hrs)
(i) Alkyl Halides: Preparation: from alkenes and alcohols, Reactions: Nucleophilic
substitution reactions of alkyl halides (alcohol, ester, nitrile & isonitrile formation,
Williamson’s ether synthesis), mechanism and stereochemistry of nucleophilic,
substitution reactions (SNT and SN2), factors affecting SN1 and SN2 reactions.

B. Alcohols & Phenols (7hrs)
()Alcohols

thylene, epoxide, ethylene dibromide and ethylene diamine). Chemical reactions o
vicinal glycols: with carbonyl compounds, dehydration, oxidative cleavage with
Pb(OAc)4 and HIO4 and Pinacol-Pinacolone rearrangement (with mechanism).

(¢) Trihydric alcohols: Nomenclature and methods of formation (from hydrolysis of fats
nd oils, propene and acrolein), chemical reactions of glycerol (with PCI5, HI, oxidation,

and dehydration) and uses/applications.

(ii)Phenols

omenclature and methods of formation, physical properties, and acidic character.
Resonance stabilization of phenoxide jon. Comparative acidic strength of alcohols and
phenols. Electrophilic aromatic substitution, acetylation, and carboxylation. Mechanism
1_ f Fries rearrangement, Claisen rearrangement, and Reimer-Tiemann reaction,

. RN \ . T/O : M _ ’ “}l‘f\
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Il |Aldehydes/Ketones and acid/its derivatives

A. Aldehydes and Ketones (6 hrs)

Nomenclature and structure of the carbonyl group, synthesis of aldehydes and ketones.
Acidity of alpha hydrogens and formation of enolate, Concept of reactive methylene
group, Keto-enol tautomerism in Acetoacetic ester. Oxidation of aldehydes by KMnO4,
and Tollen’s reagent, Reduction of aldehydes by LiAlH4 and NaBH,.

Mechanism of nucleophilic additions to carbonyl group with particular emphasis on
aldol, Perkin, and Knoevenagel reactions. Wittig and Mannich reaction (without
mechanism), Baeyer-Villiger oxidation of Ketones (without mechanism), Cannizaro
reaction (with mechanism), MPV, Clemmensen, and Wolf-Kishner reaction.

B. Acid & its derivatives (5 hrs) 11
(i) Carboxylic Acids

Nomenclature, structure, physical properties, acidity of carboxylic acids, effect of]
substituent on acid strength, method of preparation and chemical reaction. Hell-Volhard
—Zeilinsky (HVZ) reaction, Reduction of carboxylic acids, Mechanism of]
decarboxylation. Di carboxylic acids: - Methods of formation and chemical reactions,
effect of heat and Dehydrating agents.

(ii) Carboxylic Acid Derivatives

Structure, method of preparation & physical properties of acid chlorides, esters, amides
(Urea) and acid anhydrides. Relative stability of acyl derivatives.

III  [Equilibrium
A. Chemical equilibria (3 hrs)
Equilibrium in physical and chemical processes, dynamic nature of equilibrium, law of
mass action, equilibrium constants and their quantitative dependence on temperature,
pressure, and concentration, factors affecting equilibrium — Le Chateljer’s principle.

« Ionic Equilibria (5 Hrs)
lonization of acids and bases, Strong and weak electrolytes, degree of ionization,
ionization constant and jonic product of water, Ionization of weak acids and bases, pH
scale, common jon effect and solubility product (with illustrative examples), Salf 11

ydrolysis - calculation of hydrolysis constant and degree of hydrolysis for salt of strong
acid and weak base, Buffer solutions — Introduction, Henderson-Hasselbalch equations
for acidic and basic buffer.
(C). Phase Equilibrium (3 hrs) ‘
(A)Gibbs phase (no derivation), phase, component and degree of freedom, Application of
phase rule to one component system (water system and Sulphur systems), Reduced phase
rule. Application of phase rule to two component systems: Pb-Ag system. Congruent-
Ferric chloride system.
1A% iPhotochemistry and liquid-liquid mixtures
A) Photochemistry (8 hrs)
Interaction of radiation with matter, difference between thermal and photochemical
reactions, Laws governin g absorption of light, laws of photochemistry, Jablonski diagram
depicting various processes, quantum yield, determination of quantum yield of reactions,
reasons for low and high quantum yields. Some examples of photochemical reactions
(e.g. Photochemical decomposition of Hydrogen iodide, Photosynthesis of HBr from H;
and Brz and photosynthesis of HCI from Ha and Clz). Photosensitization and Quenching,
Photosensitized reactions.
B)Liquid-Liquid mixtures(3 hrs)
Ideal liquid mixtures, Raoult’s law of ideal solutions, Henry’s law and its applications, Nernst
distribution law, limitations, and applications (association and dissociation - No derivation).

Halides (alkyl & aryl halides), Alcohols, Phenols, Aldeh ydes & Ketones, Carboxylic acids &
Keywordstheir derivatives, Equilibrium (Chemical, Ionic, and Phase equilibria), Photochemistry, Liquid-
iquid mixtures.

11
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Signature of Convener &Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Bahl, A. (2010). Advanced organic chemistry. S. Chand publishing.

2. Singh J & Yadav, L. D. S (201 6) Advanced organic chemistry. Pragati Prakashan Meeryz

3. Puri, L. B., Sharma, L. R., & Pathania, M. S. (2013). Principles of physical chemistry, Vishal
Publishing Co.

4. Kapoor, K. I. (2019). A Textbook of Physical Chemistry, T, hermodynamics and Chemical

Equilibrium (SI Units) - Vol, 2, 6th Edition,

Reference Books recommended-

1. Boyd R. N, & Morrison, R. T, (1 983). Organic Chemistry: (uden title). Allyn and Bacon,
2. Physical Chemistry

3. Atkins, P, W., De Paula, J, & Keeler, J. (2023 ). A tkin;" physical chemistry. Oxford university
press.

4. McQuarrie, D. A . & Simon, J. D. (2004). Molecylar T, hermodynamics Viva Books Pvt. Lid.: New
Delhi,

Online Resources—
> e-Resources / e-books and e-learning portals

> ht_tps:ﬁncert.nic.infncertsflflecllzﬂz.pdf

> https://unacademn .com/content/wp-content/u loads,’sitesz’2/2022f1OKSO.-AIdehvdes-
Ketones—and—Carboxxlic-Acid.pdf

> htips://e ankosh.ac.in!bitstream!123456789!68232;’3/Unit-3. df

> https://ma adhmabhilacollese.org/wp-

content/uploads/2020/04/ hotochemistry and jablonski diapram M.sc II Sem.pdf
Online Resources—

> _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks

Continuous Internal Assessment(CIA):30 Marks

End Semester Exam(ESE): 70 Marks

Continuous Internall Internal Test / Quiz-(2): 204720 Better marks out of the two Test / Quiz

Assessment(CIA): | Assignment / Seminar - 10 *+ obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Two section—A & B

Exam (ESE): Section A Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
L Section B: Descriplive answer type qgts.,1out of 2 from each unit-4x10=40 MarksJ

Name and Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
PART-A: Introduction

Program: Bachelor in Science
_(Diploma / Degree/Honors)
1

Semester - IV Session: 2024-2026

Course Code CHSC-04P
2 | Course Title CHEMISTRY LAB. COURSE-IV
3| Course Type DSC
4 Pre-requisite(if, any) As per Program

» Understand the Jandamentals of organic compounds analysis including
preparation of sodium extract and detection of elements,

> Identify functional &roups and prepare derivatives.

> Determine the PH of various samples like water/acid/base/soil eic,

5 | Course Learning.

Outcomes(CLO) > Apply the concepis of phase equilibria to determine critical solution
temperature and study concepts of Nernst distribution law and
determine equilibrium constant of various reactions.

6 | Credit Value 1 Credits [ Credit =30 Hours Laboratory or Field learning/Training |
7 | Total Marks Max.Marks:50 | Min Passing Marks:20 ]

PART -B: Content of the Course

Total No. of learning-’I‘raining/performancePeriods:30 Periods (30 Hours)

. ; No. of
Module Topics (Course contents) Peri Ldsl
Lab./Field |Organic Analysis
Training/ Systematic identification of organic compounds:
Experimentl, 'mo ot for aliphatic and aromatic nature of substances.
Contents b. Test for saturation and turati
of Course [P : and unsaturation, . _
c. Detection of elements (N, S, and halogens) in organic compounds,
d. Identification of functional groups:
i) Carboxylic acids if) Phenols iii) Aldehydes iv) Ketones, v) Esters vi)
Carbohydrates vii) Amines viii) Amides, ix) Halogen compounds
e. Determination of melting and boiling points,
f. Preparation of solid derivatives.
pH determination
Determination of pH of soil, water.
To measure the pH of various solutions using pH indicators and pH meter,
To determine the value of Ka for an unknown acid.
F‘o prepare and study the properties of buffer solutions.

30

hase Equilibrium;

1) To determine the critical solution temperature of two partially miscible liquids
(phenol-water systems).

2) To study the effect of solute such as (i) sodium chloride (NaCl), (ii) succinic acid

(HOOC-CHz-CHz-COOH) on the critical solution temperature of two partially|

miscible liquids (e.g. phenol — water system),

3) To construct the phase diagram of two Ccomponents (e. g. diphenylamine-

benzophenone system) by cooling curve method.

Nernst Distribution Law

1) To determine the partition coefficient of Iodine between water and carbon
tetrachloride/Kerosene.

L 2) To determine the partition coefficient of benzoic acid between water and benzene.
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F ) To determine the equilibrium constant of the reaction, KI+ I, = K, by distribution
method.

L Organic analysis, Aromatic/A liphatic compounds, Saturated/unsaturated cormpounds, Element
Keywords

fetectiorn, Functional 8roups, Derivatives for functional groups, pH, Phase equilibria, Nerpsy
ldirrribution law,

Signature of Convener & Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Sahu, D. P.& Bapat, K. N. (2022) Unified Practical Chemistry, Navbodh Prakashan,

2. Yadav, J. B. (2006). Advanced Practical Physical Chemistry. Krishna Prakashan Media.
3. Pandey, O. P., Bajpai, D. N, Giri, 8. (2010). Practical Chemistry. 8. Chand Publisher.

Reference Books Recommended:

1. Moudgil, H. K. (201 0). Textbook of Physical Chemistry. PHI Learning Pvt. Ltd
2. Adamson, A. (2012). A Textbook Of Physical Chemistry. Elsevier.

3. Findlay, 4. (1923). Practical Physical Chemistry. Longmans, Green,

4. Leonard. J, Lygo. B & Procter, G. (2013). Advanced Organic Practical Chemistry, CRC Pres.s'.‘%

Online Resources—
e-Resources / e-books and e-learning portals
https://facul .ksu.edu.sa/sites/defaultfﬁlesfvo el -
ractical organic_chemistry 5th edition.pdf
https://tech.chemist docs.com/Books/Ph sical/‘Advanced-j’_l_wsical@hemistrv-
Experiments-bv-J-N-GJuLtu-&.-Amit-Gurtu.ndf
httgs:z"/szus.comfchemistg{/confluctometric-titration.r'
https://chem.libretexts.or {Courses/University of California Davis/Chem 4B Lab%3A Ge
neral Chemistry for IV Tajors I1/1%3A Thermochemistry (E: eriment
j_lgps:/fmvw.u!m.edu!’chemistrvfcourses!manunls;’chemlﬂll]!ex eriment 10.pdf
htt]gs:a’/wwﬂv.mﬂsterieeclass’es.comz’wg-cuntenng]oadsﬁﬂl!}mﬂlI.Practical—Organic-

Chemis tryTheory.pdf

Online Resources— 1
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| > _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods;
Maximum Marks: 50 Marks
Continuous Internal Assessment(CIA): 15 Marks
End Semester Exam(ESE): 35 Marks
Continuous Internal internal Test / Quiz-(2): 10 &'10]  Better marks out of the two Test / Quiz
Assessment(CIA): Assignment/Seminar +A ttendance - 05 +obtained marks in Assignment shal] be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment Managed by
Exam (ESE): J. Performed the Task based on lab, work - 20 Marks | Course teacher
K. Spotting based on tools & technology (written) — 10 Marks |as per lab. status
L. Viva-vace (based on principle/technglogy) - 05 Marks
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Presentative sample, Bulk, gross, incremental ang analysis sample,
Sampling Statistics, Techniques of sampling of ambjent air, water and soil samples,
Methods of sample size reduction: Coning and Quartering, rolling and quartering,
Hazards in sampling. Sample dissolution methods for elemental analysis: Dry and wet
ashing, acid digestion, fusion Processes and dissoluti
and i

FOUR YEAR UNDERGRADUATE PROGRAM(2024 ~ 28)
DEPARTMENT oF CHEMISTRY

CouRrsE CURRECULUM

PART-A: lntroduction

Program :Bachelor ip Science

Diplorma / Deg ee/Honors

Semester - III

n Course Title

Session: 2025-202¢

BASIC ANALYTICAL CHEMISTRY
n Course Type DSE
n Pre-requisite(if,:my) As per Program
> To un derstand the sampling, procedyre and treatment of sample.
Course Learnin > To understand the analytical techniques for analysis in different ypes
Outcomes (CL Ojg of chemical reactions.
To understand the Vo

Periods(01 Hr. Per period) - 45 Periods (45 Hours
Topics(Course contents)

ects of analysis
analytical Techniques,

Qualitative and quantitative analysjs, Classica]
and instrumenta] methods. Factors affecting choice of analytica] method. Errors ip
hemical analysis. Types of errors; Systematic and random, Absolute and relative,
Additive and Proportional. Norma] distribution of indeterminate erroys, Statistical
parameters for data evaluation: Mean,

quantitative asp

median, average deviation, standard deviation,
coefficient of variation, rela

tive standard deviation, Accuracy and Precision of resuits,
Comparison of data using F and t-test, rejection of data using Q test. Numerical

riteria for re



. Qualitative and quantitative aua{psis;errors;Accamcy;SampIing;ﬁtrfmem'c
nalysis;indicators; Gravimetric analysis

Signature of Convener & Members (CBoS):

PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:

1. Pandey, O. P., Bajpai, D. N., Giri, 8., Shrivastava, B. B. L., & Mishra, A. (2010). Practical
chemistry (Ist ed.). S. Chand & Company.

2. Shrivastava, B. B. L., & Mishra, A. ([ Year]). Fundamentals of analytical chemistry.

Reference books Recommended: -

1. Harris, D. C. (2000). Quantitative chemical analysis W. H. Freeman and Company.

2. Mikes, O., & Chalmers, R. A. (2007). Laboratory handbook of chromatographic methods
Elsevier.

3. Christian, G. D., Dasgupta, P. K., & Snyder, S. (2001). Concepts of instrumental analysis ,
Oxford University Press.

Online Resources:

httgs:ﬁedu.rsc.orgfresources[analzsis

https://guides.loc.gov/chemistry-resources/print-materials/anal tical
https:f!www.classcentral.co&'eourse/swavam-analv-tical-teclmiques-13896

httgs:waw.technic.comianalvtical—controls/ca Qabilitieslvolumetric—analxsis

https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wet Lab Exp
eriments/General Chemistry Labs/Online Chemistry Lab Manual/Chem 11 Experim

ents/07%3A Gravimetric Analysis (Experiment)

VVVVYY

PART-D:Assessment andEvaluation

Suggested Continuous Evaluation Methods:

MaximumMarks: 100 Marks

ContinuousInternal Assessment(CIA):30 Marks

EndSemesterExam(ESE): 70 Marks

Continuous Internal Test / Quiz-(2): 20 #£20 Better marks out of the two Test / Quiz+

InternalAssessment | Assignment/Seminar- 10 obtained marks in Assignment shall be

(CIA): Total Marks -30 considered against 30 Marks

(By Course Teacher)

End Semester Two section — A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4
=20Marks
Section B: Descriptive answer type qts.,lout of 2 from each unit-
4x10=40Marks

Name and Signature/of Convener & Members of CBoS: V{@/ <
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

’_PART-A: Introduction
Program:Bachelor in Science S . N
emester- [11 Session: 2024-
Diploma / Degree/Honors) §-2026
1 | Course Code CHSE-01P
2 | Course Title BASIC ANALYTICAL CHEMISTRY LAB. COURSE j
3 | Course Type DSE
4 Pre-requisite(if,any) As per Program
> To make the student aware of Common analytical method, T
5 | Course Learning. > To demonstrate the volumetric titration,
Outcomes(CLO) > To demonstrate the students about gravimetric analysis.
» To learn the testing of solubility, PH of soil and water.
6 | Credit Value 1 Credits I Credit =30 Hours Laboratory or Field learning/T, raining
7 | TotalMarks Max.Marks:50 | Min Passing Marks:20

PART -B: Content of the Course

Total No. of leaming—Traininga’performance Periods:30 Periods (30 Hours)

N

3

10.

Module Topics (Course contents) gg;izid
Lab./Field 1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a

Training/ mixture by volumetric titration.
Experiment| 5 Estimation of oxalic acid by titrating it with KMnO, (potassium permanganate)
Contents by volumetric titration,
of Course

Estimation of water of crystallization in Mohr's salt by titrating with KMnOQ,
(potassium permanganate).

Estimation of Fe(II) ions by titrating it with K2Cr.0- (potassium dichromate)
using an internal indicator.

Estimation of Cu(lI) ions iodometrically using Na2S.0s (sodium thiosulfate).
Determination of heat capacity of a calorimeter for different volumes.
Determination of enthalpy of neutralization of hyydrochloric acid with sodium
hydroxide.

Determination of jonization of acetic acid.

Determination of solubility of benzoic acid in water and determination of
enthalpy of solubilization.

Analysis of soil:

(a) Determination of PH of soil.

(b) Determination of total soluble salts.

(c) Determination of carbonate and bicarbonate,

(d) Determination of calcium, magnesium, and iron,

30

LKeywords Vo[umetrjc analysis, gravimetric analysis, water testing, soil festing,
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Signature of Convener & Members (CBoS):

PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:

1. Chatwal, G. R., & Sharma, 4. (201 7). Instrumental methods of chemical analysis. Himalaya
Publishing House.

2. Sharma, L. R. (2021). Practical inorganic chemistry.

3. Fernelius, W. G. (2009). Experimental inorganic chemistry (Adapted by R. K. Sharma & G.
Panda). New Age International Publishers.

4. Yadava, T. F. (2010). A textbook of soil chemistry. Kalyani Publishers.

Reference Books Recommended:

1. James, A. M., & Prichard, F. E. (1981). Practical physical chemistry (3rd ed, repr). Longman.
Bassett, J., Denney, R. C.,, Jeffery, G. H., & Mendham, J. (Eds.). (2000). Vogel's textbook of
quantitative chemical analysis (6th ed,). Pearson Education India. (Original work by A. I, Vogel)

2. Svehla, G. (Ed,). (1978). A textbook of quantitative inorganic analysis (by A. I Vogel). ELBS
Publishers and Distributors.

Online Resources:

> https://swavam.gov.in/explorer

> httns:.ffin.intIeed.comfcareer-advicefcareer-developmentlamllvtical-skills

> httgs:ﬁchemcollective.org/labtech

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:
MaximumMarks: 50 Marks

ContinuousInternal Assessment(CIA):15 Marks
EndSemesterExam(ESE):35Marks

Continuous Internal Test / Quiz-(2): 10 }!10 Better marks out of thetwo Test / Quiz
InternalAssessment(C Assignment/Seminar +Attendance- 04 +obtained marks in Assignment shall be
1A): otal Marks -15 considered against 15 Marks
(By Course Teacher)
End Semester Laboratory / Field Skill Performance: On spot Assessment Managed by
Exam (ESE): A. Performed the Task based on lab. work -20 |Course teacher
Marks as per lab.
B. Spotting based on tools& technology (written) — 10 status
Marks
C. Viva-voce (based on principle/technology) - 05
L Marks

Narne and Signaturg’of Convener& Members of CBoS: \NSQ/V ,
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART-A: Introduction

Program: Bachelors in Science .
Semester-1V Session: 2024~
(Diploma /Degree/Honors) =5H 024-2026
1| Course Code CHSE-02T
2 | Course Title ENVIRONMENTAL CHEMISTRY
3 | Course Type DSE
4 Pre;requisitc(i'f, As per Program
any
Course Learning > To explore the environment through the lens of chemistry, examining
5 Outcomes(CLO) interactions between the biosphere, lithosphere, hydrosphere, and
atmosphere.
> To delve into ecological principles, biogeochemical cycles, and the
challenges of thermal and noise pollution.
» To develop concept of water quality, water management, and the
multifaceted issue of water pollution take center stage.
» To investigate air pollution, soil composition, radiation chemistry, and
potential solutions for environmental challenges.
6 | Credit Value 03 Credits| Credit= 15 Hours - learning & Observation
7 | Total Marks Max.Marks:100 Min. PassingMarks:40

PART-B: Content of the Course

Total No.of Teaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

Module . No.of
/Unit Topics(Course contents) Period

I [Introduction to Environmental Chemistry 12
Biosphere, Lithosphere, Hydrosphere and Atmosphere, Ecological principles- aspects
of ecology, classification, types of ecosystems. Biogeochemical cycles- carbon,
nitrogen, phosphorous, oxygen, hydrogen. Thermal pollution: sources, harmful effects,
and prevention of thermal pollution. Noise pollution: sources, effects, and control of]
noise pollution.

II Water 11
Origin, physico-chemical properties of water, sources of water, hydrological cycle,
criteria of water quality, Water management- water shed management, rainwater
harvesting, water pollution- sources, consequences and harmful effects of water
ollution, strategies for water pollution control.

oI [Air 11
Major regions of the atmosphere, composition of the atmosphere, temperature|
inversion and air pollution episodes, photochemistry of the atmosphere, depletion of
the stratospheric ozone, greenhouse effect, greenhouse gases, remedial measures for]
reversion of greenhouse effect, acid rain, photochemical smog, particulate matter.

IV  Soil and radiation pollution 11
Chemical and mineralogical composition of soil, classification of soil, types of soil-
saline and alkaline, physical properties — texture, bulk density, permeability, chemical
properties—Ion exchange capacity, soil pH and micro and macro nutrient availability.
[ntroduction to radiation chemistry, sources of radioactive pollution, effects of|
radioactive pollution, protection from radiation, control of radiation,

Keywords Environment, Chémistry, Atmosphere, Hydrosphere/Biosphere/lithosphere, Biogeochemical
cycles, waterywater managemant, Air, Acid rain, Photochemical smog, Greenhouse gases,
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Particulate matter, Soil and radiation pollution, Radiation Ch emistry.

Signature of Convener & Members (CBoS) :

PART-C

Learning Resources: Text books, Reference Books and Others

Textbooks Recommended—

1. Dara, S. 8. (2002). Environmental chemistry. New Delhi: S Chand & Company Ltd.
2. De, A. K. (2003). Environmental chemistry. New Delhi: New Age International.

3. Mahajan, (2010). Environmental chemistry. New Delhi: S Chand & Company Ltd,

4. Kudesia, V. P. (1985). Water pollution. Pragati Prakashan.

Reference Books Recommended—

1. Chiras, D. D. (1994). Environmental science (4th ed.). Jones & Bartlett Learning.
2. Bockris, J. O. M. (1977). Environmental chemistry. Academic Press.

3. Lodge, J. P. (1994). Methods of air sampling and analysis. Publications, Jaipur.
4. Moore, W., & Moore, J. (201 0). Environmental chemistry. CRC Press.

OnlineResources—e—Resources/e—booksande-learningportals
 httpsi//ncert.nic.in/textbook/pdf/kech207.pdf
https://archive.nptel.ac.in/courses/122/106/122106030/
https:/Kscie.nceinfo.com/environmental-chemistrv-deﬁnition-importance—aoplication-and—careers/
https://www.ncbi.nlm.nih.cov/books/NBK 83730/
https:ﬁcbooks.inﬂibnet.ac.infesgl6/chapter!water-
p_oilutionf#:—-:text:The%fZOamount%200f%20dissaIved%ZOoxygen.dissolved%20_oxygen%20than%
20saline%20water.
o https://chem.libretexts.org/Bookshelves/General Chemistry/Map%3A_Chemistry -

The Central Science (Brown et al.)/18%3A Chemistry of the Environment
* hitps://byjus.com/chemistry/environmental-chemistry/ _

® httgs:;’!www.nrdc.org/storiesfwater-nollution—evervthing-xou-need-know#whatis

Part-D:AssessmentandEvaluation |

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment(CIA): 30 Marks

EndSemester Exam(ESE): 70 Marks

Continuous Internal Test / Quiz-(2): 20,&520 Better marks out of the two Test /

InternalAssessment | Assignment / Seminar - 10 Quiz + obtained marks in

(CI A): Total Marks - 30 Ass.ignment shall be considered

(By Course Teacher) against 30 Marks

End Semester Two section-A & B

Exam(ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4
=20Marks
Section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40
Marks.

Name and Sig e of Convener; of CBoS \)S(p// -
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CoURsSE CURRICULUM

Pre-requisite (if, any) =

PART- A: Introduction
Program: Bachelor in Science S g
- emester - IV |Session: -
‘Diploma / Degree/Honors) 2024-2026
1 Course Code CHSE-02P
2 Course Title ENVIRONMENTAL CHEMISTRY LAB. COURSE
3 Course Type DSE
4

acidity alkalinity

» To know the basic idea on techniques of water analysis and|

» To get experience with the calculations of BOD and COD

Determination and comparison of chlorine content in tap water, storage tank and
swimming pool.
Soil Analysis
Determination of;
a, pH
b. Conductivity
c. Ca
d. Mg
e. Heavy metals like Cr, Pb, Cd, Zn.
Miscellaneous
Analysis of nutrients — Nitrogen (total, ammonia,nitrite, and nitrate), Phosphate

Determination of"N,P,K of sgil

5 8?33;%:?8{2% » To understand the basics of soil analysis viz. pH, Conductivity.
» To have an experience on the determination of heavy metals in
soil and Colorimetric estimation of iron and manganese.
> To familiarize with interpretation of data
it V 01Credit
< Credit Value s Credit =30 Hours Laboratory or
Field learning/Training
7 Total Marks Max.Marks:50 Min. Passing Marks:20
PART-B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
. ] No. of
Module Topies(Course contents) Period
Lab./Field [Water Analysis
Training/ a. Alkalinity
Experiment b. Acidity
Contents ¢. Temporary, Permanent and total hardness
C of d. Sulphate
RS e. Phosphorus
'Water analysis
e. Nitrites
f. Chlorides
g. D.O, BOD and COD
h. Insecticides
i. Pesticides
Analysis of chemicals used in water and waste water treatment-Alum, bleaching|
powder, activated carbon. =

;&;M 1t D{’L/ YQLM&/M
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Determination of macro and micro nutrients in soil.

Sampling of water- tap water, well water, overhead storage tank water pond

water and lake water.

Physicochemical and organoleptic characteristics of the above water samples.

Statistical evaluation of the data obtained for optimization of results.

Determination of Total solids, Total dissolved solids and total suspended solids|
nd its significance.

’]ail)etermination of noise pollution in a particular area with noise dosimeter.

Study of particulate matter.

Study of atmospheric chemistry.

Air Monitoring

Gas detection.

Keywords{Sampling, Water, soil, N/P/K, PH, Conductivity, acidity & alkalinity, Heavy metals.

Signature of Convener & Members (CBoS) :

PART-C

Learning Resources: Text Books, Reference Books andOthers

2.

3.

o N R N~

Textbooks Recommended—
1l

Dara, S. S., & Asole, B. G. (2017). Environmental chemistry: Practical approach (2nd ed, ). New
Age International (India) Publishers.

Trivedi, R. K., Goyal, P., & Trisal, B. S. (2018). Manual of water and wastewater analysis (2nd
ed.). ABD Publishers & Distributors.

Sehgal, H. S. (2010). A textbook of soil chemical analysis (2nd ed.). Kalyani

Reference Books Recommended—

Vogel, A. 1. (1955). A text-book of quantitative inorganic analysis: theory and practice. Longmans,
Green and Company.

Sandell, E. B. (1945), Colorimetric determination of traces of metals (Vol. 59, No. 6, p, 481 ). LWW.
Boubel, R. W., Vallero, D., Fox, D. L., Turner, B., & Stern, A. C. (201 3). Fundamentals of air
pollution. Elsevier,

Clesceri, L. S. (1998). Standard methods Jor examination of water and wastewater, American public
health association, 9.

Rump, H. H. (1999). Laboratory manual Jor the examination of water, waste water and soil (No. Ed.
3). Wiley-VCH Verlag GmbH.

OnlineResources— e-Resou rces/e-booksande-learningportals

hitps://ncert.nic.in/textbook/pdf/kech207.pdf
hitps://archive.nptel.ac.in/courses/122/106/122106030/
https:z’:’scienceinfo.com./environmental-chemistrv-deﬁnition-importance-apnlication—and-careersz’
httDs:/';’www.ncbi.nlm.nih.aov/booﬁngBKSB??;Of
https://ebooks.inflibnet.ac.in/espl6/chapter/water-
pollutionf#:~:text=The%20amount%200f%20diss01ved%ZO0xv,qen.dissolved%z{)oxygen%zothan%
20saline%20water,

https://chem.libretexts.ore/Bookshelves/General Chemistry/Map%3A Chemistry -
The_Central Science (Brown et al.)/18%3A Chemistry_of the Environment
https:ﬁbvius.comf’chemistrvfenvirenmenta‘l—chemistrw
httns://www.nrdc.org/sl'oriesfwater-nollution-evervthimz-vou-need—know#whatis
htips://www.envirotech-online.com/news/oas-an alyser/157/envea/portable-multi-gas-analyser-

ains-gall-ceftification-for-s02/60799.
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PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Mefhods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |internal Test / Quiz-(2): 10 ,!f 10 | Better marks out of the two Test / Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 0 + obtained marks in Assignment shall

(By Course Teacher) ;l"sotal Marks - be considered against 15 Marks
End Semester Exam|Laboratory / Field Skill Performance: On spot Assessment Managed by
(ESE): D. Performed the Task based on lab. work -20 Course teacher
Marks as per lab.
E. Spotting based on tools & technology (written) — 10 status
Marks
F. Viva-voce (based on principle/technology) - 05
Marks

Naﬁ and Signature of Convener and Members of CBoS ? l& u{é‘/@\}b@/
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT'OF CHEMISTRY
COURSE CURRICULUM

| PART- A: Introduction I

Program: Bachelor in Science : .
Semester - | :
(Certificate / Diploma / Degree/Hon 07s) Session 2@252@26
I'| Course Code CHGE-01T
2 | Course Title FUNDAMENTAL CHEMISTRY-J
3 | Course Type GE
4

Pre-requisite (if, any)

As per Program

»  To know the contributions of ancient Indian scientists, study aromic
structure, and periodic properiies.

»  To explore the concept of clemical bonding, in cluding ionic and

5 Course Learning, covalent bonding, I ybridization, molecular orbital theory and
" | Outcomes (CLO) intermolecular interactions
> To learn about reaction mech anisms of inorganic reactions and
their stoichiomerr P.
> To understand different acid-base theories and solvent System.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

(Y

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents) ‘I;E;izg

I

A. Chemistry in Ancient India: (a) Chemical techniques in ancient India: General
Introduction (b) Contribution of ancient Indian scientists in chemistry, e.g., metallurgy,
dyes, pigments, cosmetics, Ayurveda, Charak Sanhita.

neient Indian Chemist- Theiy Contribution and Books- Rishi Kanad, Aacharya

agarjuna, Vagbhatta, Govindacharya, Yashodhar, Ramchandra, Somadava, Gopalbhatta
ctc. Indian Chemist of 19th century- Aacharya Prafulla Chandra Ray- His Contribution

nd work for Indian Chemistry,

- Atomie Structure and Periodic Properties: (i) Review of Bohr's theory and its
limitations. Dual nature of particles and waves, de Broglie's equation, Heisenberg's 1
Uncertainty principle and its significance, (i) Quantum numbers and their significance.

Rules for filling electrons in various orbitals, Pauli's Exclusion Principle. Hund's rule of
maximum multiplicity, Aufbay principle and its limitatjons. Electronic configurations of
the atoms. Stability of half-filled and completely filled orbitals, concept of exchange
energy. Relative energies of atomic orbitals. Anomalous electronic configurations,
(ii)Effective nuclear charge (ENC), shielding or screening effect, Slater rules, Atomic
and lonic radii. lonization energy and factors affecting ionization energy. Electron
affinity. Eiectronegativity——-Pau!ing'sXMul!iken's electronegativity scales. Relation of
electronegativity with hybridization.

It

Chemical Bonding — [ A) Ienic Bonding: General characteristics of ionic bonding.
onic Bonding & Energy: Lattice and solvation energies and their importance in the
ontext of stability and solubility of ionic compounds.

orn-Haber Cyele and its Applieations: Covalent character In ionic compounds,
polarizing power and polarizability. Fajan's rules.

) Covalent Bondirg: Lewis structures, Valence Bond theory, Hybridization (concept
and types with suitable examples), dipole moment and percentage ionic character.
Valence shell electron pair repulsion theory (VSEPR) and structure of NHs, HzO, SFa,

IFs, PCls, SFs, XeFs, XeFs, XeOs, XeOF,, XeFa, ‘

12
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A) MO theory: LCAO method-criteria of orbital, overlap, types of molecular orbitals-g-,
- and, 8-MOs; formation of - and n-MOs and their, schematic illustration; qualitative|
MO energy, level diagram of homo- (N2 & Oq(including peroxide, superoxide) ) and
hetero-diatomic molecyles (NO, CO), magnetic properties, bond order and stability of]
molecules and ions.
B) Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole
interactions, induced dipole interactions, Instantaneous dipole-induced dipole
interactions. Repulsive forces, Hydrogen bonding (theories of h ydrogen bonding, valence
bond treatment).

Chemical Bonding - II

I [A. Chemical properties of s-block metals
Reaction with water, air, and nitrogen, Anomalous behavior of Li and Be, Compounds of
s-block metals: Oxides, hydroxides, peroxides, and superoxides (preparation and
properties)

Complexes of s-block metals, Complexes with crown ethers

B. Chemistry of p-Block Elements

Boron group: Hydrides (classification of boranes), Diborane (preparation, properties,
and structure eluci dation), Borazine (preparation and structure)

Carbon group: Carbides (salt-like carbides, interstitial carbides, covalent carbides),
Silicates (classification, three-dimensional silicates - properties and structures)

Nitrogen group: Hydrides of Nitrogen (hydrazine, hydroxylamine, hydrazoic acid)
Structure of oxides of nitrogen (N0, NO, NO2, N20O4, and N20s), Structure of oxyacids
of nitrogen (HNO,, HNO3, HaN203,), Nitrides (classification, preparation, properties, and
ses)

Structure of Oxides and oxoacids of phosphorus; (P03, P;05) H3PO,, H3PO3;, H3POq,
H4P207

Halogen: Hydrides, Oxides and oxyacids of halogens (structure only) — Inter halogen
compounds and pseudo halogens

IV [Electronic Effects in Organie Compounds

Bond Cleavage: Homolytic and heterolytic cleavages, bond energy, bond length, and
bond angle. Electron Displacement Effects: Inductive, inductomeric, electromeric,
mesomeric (resonance), hyperconjugation, and steric effects. Tautomerism (keto-enol,
amido-imidol, and nitro-acinitro forms). Reaction Intermediates: Formation and stability
of carbocations, carbanions, free radicals, carbenes, nitrene and benzyne.

B. Stereochemistry of Organic Compounds

i) Optical Isomerism

Elements of Symmetry, chirality, enantiomers, and optical activity, Chiral and achiral
molecules with two stereogenic centers (Tartaric acid as an example),Erythreo & Threo,
Diastereomers and meso compounds, Inversion, retention, and racemization, Relative
configuration (D/L), and absolute configuration (R/S nomenclature: sequence rules),

ii) Geometrical Isomerism

Geometric isomerism (cis-trans isomerism) in alkenes with examples (maleic acid,
fumaric acid, and 2-butene), E/Z system of nomenclature,

Ancient Indian Chemistr Vs Atomic Structure, Periodic Properties, Chemical Bonding, s- &p-block

" ; .
Spbords lements, Electronic effects, Stereochemistry

Sigirgture of Convener & Members (CBoS) : . ,\u\@/
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
Text Books

1.
2.

8
4,

Reference Books

1,

2. Douglas, B. E., Mcdaniel, D. T., & Alexander, J. J. (1994). Concepts and Models Of Inorganic
Chemistry (3rd Ed.). John Wiley & Sons.

3. Huheey, J.E, Keiter, E. A., & Keiter, R. L. (1993). Inorganic Chemistry (4th Ed.). Harpercollins
College Publishers.

4, Shriver, D. F., Atkins, P. W., & Langford, C. H. (2010). Inorganic Chemistry (5th Ed.). W. H.
Freeman And Company.

5. Moeller, T. (1990). Inorganic Chemistry: A Modern Introduction. Wiley.

Online Resources—

Puri, B. R, Sharma, L. R., & Kalia, K. C. (2018). Principles of Inorganic Chemistry. Nagin
Chand and Co., New Delhi.

Satyaprakash, G., Tuli, S. K., Basu, 8. K., & Madan, R. D. (2017). ddvanced Inorganic
Chemistry (Vol. 1, 5th Ed.). S. Chand & Cornpany.

Lee, 1. D. (2010). Concise Inorganic Chemistry (5th Ed.). Blackwell Science.

Housecroft, C. E., & Sharpe, A, G. (2012). Inorganic Chemistry (4th Ed.). Pearson Education
Limited.

Cotton, F. A., Wilkinson, G'., & Gaus, P. L. (2002). Basic Inorganic Chemistry (3rd Ed.). John
Wiley & Sons.

Online Resources—

> httpsi//bit.Iy/3AyV3mZ

> httpsi//nptel.ac.in/courses/104/104/1041 04101/
> hitps://nptel.ac.in/courses/104/103/104103019/
> https://nptel.ac.in/courses/104/10 1/104101090/
» hittps://n tel.ac.in/courses/104/105/104105103/

> _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internall Internal Test / Quiz-(2): 20420 Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment/Seminar- 10 + obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Naee and Signature gf Convener & Members of CBoS: (ﬁﬂ - 0/
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Science S -
emester - | e : =

Certificate / Diploma / Degree/Honors Session 202{2026
1 ’ Course Code CHGE-01P
2 | Course Title ] Chemistry Lab. Course-]
3 | Course Type ] GE
4 | Pre-requisite (if, any)l As per Program

> Analyze mixtures for cations (NH*, Pb?, efe, ) & anions (COs*, 57,

ete.) using HaS or other methods,
Perform titrimetrie analysis (srmzdm'dization, unknowsn conc,
. a’etemu’narion).
rse 6 . 4 o o o ;
5 gﬁltlcgm%se?g]l;l,[(l)g) > Estimate the Concentration of acetic geid in vinegar (using NaOH),
alkali content in antacids (using HCl), and free alkali in

Soaps/detergents,
> Utilize complexometric titrations Jor caleium (Ca®), water hardness,
Fe*YFe®, and Cu*
L6 Credit Value i 1 Credits ] Credit =30 Hours Laboratory or Field Iearuing/?‘mining
7_| Total Marks | Max, Marks: 50 | Min Passing Marks:

PART -B: Content of the Course

Total No. of leaming-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents)

Lab./Field rﬁUALlTATIVE INORGANIC MIXTURE ANALYSIS: Inorganic mixture

Training/ analysis containing up to four ionic species (two cations and two anions) using

%g:’;::‘::t H38 (hydrogen sulfide) or other appropriate methods (Excluded are interfering and
insoluble salts)

LS Cations and anions that may be encountered include:

Cations: NH4*, Pb*, Bi*, Cuz+, Cd*, Fe*/Fe**, AP, Co*, Ni*, Mn?, Zn*", Ba?*,

Sr*, Ca*, Na+

Anions: CO,*, §7-, SO0+, NOy, CH:COO-, CrI, Br, [, NO:-, SO,

(Spot tests may be used wherever feasible.)

Determine the concentration of hydrochloric acid (HCI) solution using
standardized sodium hydroxide solution as an intermediate,

Qualitative Analysis (H,S method, Cations (NH ., Pb*, etc.), Anions (i Cos*, 57, etc,), Titrimetric
nalysis, Standardization (NaOH solution), Concentration Determination (HCl solution)

Sighature of Convenop & Members (CBoS) : | W vl
QQ b Dﬁ/ \C
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PART-C: Learning Resources

Text Books, Reference Boolks and Others
Textbooks Recommended:

1. Gurty, J. N., & Kapoor, R. (1987). Experimental Chemistry. S. Chand & Co.
2. Bajpai, D. N,, Pandey, O. P., & Giri, 8. (2013). Practical Chemistry. S. Chand & Co.
3. Ahluwalia, V. K., Dhingra, 8., & Dhingram, S. (2005). College Practical Chemistry. Universities

. Kamboj, P, C. (2014). Advanced Universily Practical Chemistry (Part I). Vishal Publishing Co.
5. Fultariya, C., & Harsora, J, (2017). Volumetrie Analysis: Concepts and Experiments.

Reference Books Recommended:

1. Mcpherson, P. A, (2015). Practical Volumetric Analysis. Royal Society Of Chemistry.

2. Shobha, R., & Banani, M. (2017). Essentials of Analytical Chemistry. Pearson.

3. Venkateswaran, V., Veeraswamy, R., & Kulandaivelu, A. R, (2004). Basic Principles Of
Practical Chemistry (2nd Ed.,). S, Chand Publications.

4. Sundaram, S., & Raghavan, K. (1996). Practical Chemistry. S. Viswanathan Co. Pvt.

5. Svehla, G. (2011). Vogel's Textbook of Inorganic Qualitative 4 nalysis (7th Ed.). Pearson
Education

Online Resources—
> https://bit.ly/3B7TtO0OV

> https://bit.ly/30V85ze
> https://bit.ly/3BSWOIQ
> https//bit.ly/3C9PXPS
> https :/Ibit.ly/301p9rZ

> htigs:ffbit.lﬂSBinqc

Online Resources—

> _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: S0 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2):  10,£10

Assessment (CIA):  [Assignment/Seminar +Attendance - 05 | 4+ gbtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester ’Lahoratory / Field Skill Performance: On Spot Assessment | Managed by

Exam (ESE): A, Performed the Task based on lab. work - 20 Marks |Course teacher
B. Spotting based on tools & technology (written) — 10 Marks | as per lab.

L C. Viva-voce (based on principle/technology) - 05 Marks status

Name and SignaaC of Convener & Members of CBoS: mﬁy %@W
Tu) P &{ -
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FOUR YEAR

UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

’T‘ART- A: introduction ]

Program: Bachelor in Science

Semester - IT Session: 20242028

| (Certificate / Diploma / Degree/Honors)
1

Course Code l CHGE-02T
2 | Course Title FUNDAMENTAL CHEMISTRY-II
3 | Course Type GE
4 | Pre-requisite gz, any) As per Program

Course Learning.
Outcomes (CLO)

wn

A4

To understand different acid-base theories and solvent system .

> To learn the preparation, bonding, and reactions ofC-Co- & -
bonded compounds

> To understand the concept and chemistry of aromatic compounds
and their reactions

> To learn the basic concepts of various states of matter &understand

the basic concepis of surface chemistry and chemical kinetics

6 | Credit Value

3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks

Max. Marks: 100 [ Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Tea

ching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

No. of

Topics (Course contents) Period

relative strengths of
of acids and bases.

complex, formation
application)

I |Acid, Base and Solvent System
Theories of acids and bases: Arrhenius, Bronsted-Lowry, conjugate acids and bases,

acids and bases, the Lux-flood, solvent system and Lewis concepts

Borderline, Soft). Applications of HSAB Theory in Inorganic Reactions - Solubility, 11
Selectivity, Redox Reactions

Non-aqueous solvents: .Physical properties of a solvent, types of solvents and their
general characteristic

I  |ICHEMISTRY OF

CHEMISTRY OF

electrophilic and fre
bromide, water, hyd
Dienes: 1,2- and 1,4

- pzonolysis, hydrgho

Alkanes: Preparation (Wurtz reaction, reduction/hydrogenation of alkenes, Corey-House
method). Reactions (mechanisms); halogenation, free radical substitution,

Cycloalkanes: Preparation (Dieckmann's ring closure, reduction of aromatic
hydrocarbons), Reactions (mechanisms): substitution and ring-opening reactions.
Stability of cycloalkanes -Baeyer's strain theory, Sachse and Mohr predictions,
Conformational structures of ethane, n-butane and cyclohexane,

Alkenes: Preparation methods (dehydration, dehydrohalogenation, dehydrogenation,
Hoffmann and Saytzeff rules, cis and trans eliminations). Reactions (mechanisms):

Alkynes: Preparation (dehydrohalogenation, dehydrogenation), Reactions: Acidity,
formation of acetylides, addition of water, hydrogen halides and halogens, oxidation,

C-C c-BONDING

C-C n-BONDING 1

e radical addition (hydrogen, halogen, hydrogen halide, hydrogen
roboration, ozonolysis, dihydroxylation with KMnOy),
-additions, Diels-Alder reactions,

ration/oxigation,

" i
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omatic Hydrocarbons

romatic hydrocarbons: Aromaticity: Hiickel's rule, aromatic character of
renes, cyclic carbocations/ carbanions and heterocyclic compounds with
suitable examples, Electrophilic aromatic substitution: halogenation,

itration, sulphonation and Friedel-Craft's alkylation/acylation with thejr
mechanism. Directive effects of the groups.
ehaviour of ideal gases: Kinetic theory of gases — postulates and derivation of the
equation, PV = 1/3 mnc? and derivation of the gas laws- Maxwell’s distribution of
molecular velocities-effect of tem perature-types of molecular velocities-degrees of
ﬁ‘eedom-Principle of equipartition of energy.

ehaviour of Real gases: Deviation from ideal behaviour, derivation of van der Waals,
quation of state and critical constants.
Liquid state chemistry: structure of liquids(Eyring Theory), Properties of liquids, viscosity and

Solid state chemistry: Nature of the solid state, law of constancy of interfacial angles, law of
rational indices, Miller indices, elementary ideas of Symmetry, symmetry elements and symmetry
Operations, seven crystal Systems and fourteen Bravais lattices; X-ray diffraction, Bragg's law,

IV [A. Colloids and surface chemistry; Classification, Optical, Kinetic and Electrical

roperties of colloids, Coagulation, Hardy Schulze law, flocculation value, Protection,

Gold number, Emulsion, micelles and types, Gel, Syneresis and thixotropy, Physical
dsorption, chemisorption,

B. Chemical kinetics: Rate of reaction, Factors influencing rate of reaction, rate law,

rate constant, Order and molecularity of reactions, rate determining step, Zero, First and

Second order reactions, Rate and Rate Law, methods of determining order of reaction, 11
hain reactions, Temperature dependence of reaction rate, Arrhenius theory, Physical

ignificance of Activation energy, collision theory, demerits of collision theory, non-

C. Catalysis: Homogeneous and Heterogeneous Catalysis, types of catal yst,

haracteristics of catal yst, Enzyme catalyzed reactions, Industrial applications of

atalysis, N

[ LAcid & Bases, Alkanes, Cycloalkanes, Alkenes, Dienes, Alkynes, Aromatic g ydrocarbons, Kinetic
F heory of gases, Real gases, Intermolecular Jorces, Crystal stru clure, Chemical kinetics

Signature of Convener & Members (i CBoS) .

EART—-C: Learning Resources

ext Books, Reference Books and Others
extbooks Recommended:

S .

1. Bahl, A, & Bahl, B. S, (2014). Organic Chemistry (22nd Ed.). S. Chand & Sons,

2. Ahluwalia, V. K., & Goyal, M. (2001). 4 Textbook of Organic Chemistry. Narosa Publishing
House.

3. Jain, M. K., & Sharma, S. C. (201 7). Modern Organic Chemistry. Vishal Publishing Company,

4. Puri,B.R,, Sharma, L.R., & Pathania, M, S. (2013). Principles of Physical Chemistry (46th Ed ).
Shoban Lal Nagin Chand And Co,

5. Bahl,B.S. A, & Tuli, G. D. (2009). Essentials of Physical Chemistry (Multicolour Ed.). S. Chand
& Company Pyt 1.td.

6. Puri, B.R., Sharma, L., R., & Kalia, K. C, (2018). Principles of Inorganic Chemistry. Nagin Chand
and Co., New Delhi.

Reference Books Recommended:




@ =
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-
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3. Morrison, R. T,, & Boyd, R. N, (2010). Organic Chemistry (7th Ed.). Prentice-Hall Of India
Limited.

6. Dogra, S., & Dogra, S

-(2006). Physical Chemistry through Problems (2nd Ed.). New Age
International.

Online Resources—
» Online Resources—

> https:l!bit.lg/SGbQ_‘)iz
> htt s:/lwww.or anic-chemistry.ors/
> _https:/bit.] 3GduvMi
> httgs:fz’bit.lg!SOTXde
> Web Resources

> https://a nlication.wile

> htts:f/mnv.ncbi.nlm.ni
Online Resources—

-veh.de/books/sam 1€/3527316728 c01.pdf
h.ov/booksﬂ\IBKS‘#?le

> _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation
Suggested Contin uous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal | Interna] Test / Quiz-(2): 20/20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar- 19 * obtained marks in Assignment shall be
(By Course Teacher Total Marks - 30 considered against 30 Marks

End Semester Exam| Two section— A & B

(E SE)' Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

1SWEr type qts., lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS: M{é [m&’ﬂ/ CW M
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART- A: introduction
Program: Bachelor in Science .
Semester - IT : -
(Certificate / Diploma /. Degree) Session 20252 026
L [ Course Code CHGE-(02p
2 | Course Title Chemistry Lab. Course-IT
3 | Course Type [ GE
4 Pre-requisite (if, any) As per Program
> Demansfmring and using common glassware for accurate

measurements

> Studying the functional Broup analysis organic compounds

» Determining melting points to assess compound purity and employing
distillation and sublimation fechniques to establish boiling points
Equipping with essen tial skills in measuring liquid surfuce tension and
solution viscosity

6 | Credit Value 1 Credits [ Credit =30 Hours Laboratory or Field Ieaming/Trm'nfng
7 | Total Marks Max. Marks: 50

Min Passin Marks:
PART -B: Content of the Course

Total No. of learning—Trainingfperformance Periods: 30 Periods (30 Hours)

s | Course Learning,
" | Outcomes (CLO)

Module I
Lab./Field | Basic Laboratory Techniques

Training/ Demonstration of Laboratory Glassware and
Eé(':fl‘;“l:::t Thermometer : §0-82°C (Naphthalene), 113.
of Course | 133°C (Urea), 100°C (Distilled Water)

Functional group Analysis of Organic Compounds,

S, and halogens) and functional groups
Physical chemistry

Topies (Course contents)

Equipment, Calibration of
5°-114°C (Acetanilide), 132.5°C -

Detection of elements (N,

Keywords | Basic laboratory techniques, Equipments, Calibration,

Melting points, Qualitative analysis,
Phiysical chemistry, Surface fension,

Viscosity
/ .
Signature of Convepter & Members (CBoS) : V@[ > 4
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) |__Text Books, Reference Books and Others
) Textbooks Recommended: ]
\" . Ahluwalia, V. K., Dhingra, S., & Gulati, A. (N.D.) College Practical Chemistry. University
2} Press,
) 2. Khosla, B. D., Garg, V. C., & Gulati, A. (201 1). Senior Practical Physical Chemisny. R, Chand
) & Co.
) Reference Books Recommended:
) 1. Garland, C. W, Nibler, I. W, & Shoemaker, D, P, (2003). Experiments in Physical
. Chemistry (8th Ed.). Mcgraw-Hill.
J 2. Mendham, J. (2009). Vogel's Quantitative Chemical Analysis (6th Ed.). Pearson Education.
N 3. Mamn, F. G, & Saunders, B. C. (2009). Practical Organic Chemistry. Pearson Education,
4 4. Furniss, B. §., Hannaford, A. J »» Smith, P, W. G., & Tatchell, A. R. (2012). Practical Organic
) Chemistry (5th Ed.). Pearson Education.
Online Resources—

IEART—C-.- Learning Resources

> httnrffheecontent.unsdc.gov.ianome.asgx

> https:/nptel.ac.in/courses/ 04/106/104106096/

> hitp://heecontent.u sde.gov.in/Home.aspx

> m—ggs:ﬁnntel.ac.in!coursas/l04!106/104106096!

> [1ttps://wwwz.chemistw.msu.edu/fat:uItw‘reuscIWirthmﬂ/introi.htm

> https://nptelac.in/courses/] 04/103/104103071/W

Online Resources—

> _e-Resources / e-books and e-learning portals

.

PART -D: Assessment and Evaluation

Suggested Confinuous Evaluation Methods:
Maximum Marks:

50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

lInternal Test / Quiz-(2): 10 ﬂ 10 Better marks out of the two Test / Quiz

Assessment (CIA):

Continuous Internal
(By Course Teacher)

Assignment/Seminar +Attendance - 05

*+ obtained marks in Assignment shall be
Total Marks - 15

considered against 15 Marks

End Semester

Laboratory / Field Skill Performance; On

Spot Assessment | Managed by
- Course teacher
Ex ESE): D. Performed the Task based on lah., work 20 Marks
am (ESE) E. Spotting based on tools & technology (written) — 10 Marks | as per lab.
F. Viva-voce (based on principle/technology) - 05 Marks status

]

Name and Signature
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)

DEPARTMENT OFCHEMISTRY
COURSE CURRICULUM

PART-A: Introduction

5 | Course Learning e . i
Outcomes(CL 0) composition of soil, fertilizers etc.

» To make aware the Students about air pollution, hydrological cycle,

> To introduce the Students about carboh ydrate, vitamins, drugs.

Program:Bachelor in Science .
Certificate / Diploma / Degree/Fromors) Semester-1/IT1/V Session: 2024-2026

1 | Course Code CHVAC

2 | Course Title Chemistry in Daily Life B

3| Course Type Value Added Course(V AQ)

4 Pre-requisite(if,nny) As per Program

» To introduce the student about dairy product,beverages. food additives,
artificial sweeteners, Savors, food colorants, paints, pigments, dyes ete.

> To introduce students about concept of thermodynamics used in day to

day life.
6 | Credit Value 2 Credits ’ Credit = 15 Hours -learning & Observation
7_| Total Marks Max.Marks:50 | Min Passing Marks:20

PART -B: Content of the Course

TotalNo.of Teaching—learning Periods(01 Hr. per period) - 30 Periods (30 Hours)

Unit

No. of

Topics(Course contents) Period

minerals in milk and butter. Estimation of added water in milk.
Beverages: Analysis of caffeine in coffee and tea, detection of chicory in coffee,
chloral hydrate in toddy, estimation of methyl alcohol in alcoholic beverages.

propionates, sorbates, disulphites,
pesticide residues in food.
yellow and green pigments. Paints and distempers: Requirement of a good paint,

Emulsion, latex; luminescent paints. Fire retardant paints and enamels, lacquers.
Solvents and thinners for paints,

and methyl orange.

I Dairy Products: Com position of milk and milk products. Analysis of fat content,

Food additives, adulterants and contaminants: Food preservatives like benzoates,
Artificial sweeteners: spartame, saccharin, dulcin, sucralose and sodium cyelamate.
Flavors: Vanillin, alkyl esters (fruit flavours) and monosodium glutamate. Artificial
food colorants: Coal tar dyes and non-permitted colours and metallic salts. Analysis of

Paints & Pigments: White pigments (white lead, ZnO, lithopone, Ti02). Blue, red,

Dyes: Colour and constitution (electronic concept). Classification of dyes. Methods of
applying dyes to the fabrics. A general study of azo dyes, Mordant brown, Congo red

08

I |Air Pollution: Air pollutants, prevention and control, Greenhouse gases and acid rain.
Ozone hole and CFC’s. Photochemical smog and PAN. Catalytic converters for mobile
sources. Bhopal gas tragedy.

Hydrologic cycle, sources, criteria and standards of water quality - safe drinking water.
Public health significance and measurement of water quality parameters - (Colour,
turbidity, total solids, acidity, alkalinity, hardness, sulphate, fluoride, phosphate, nitrite,
nitrate, BOD and COD),

Water purification for drinking and industrial purposes. Toxic chemicals in the
environment. Detergents - pollution aspects, eutrophication, Pesticides and insecticides -
pollution aspects. Heavy metal pollution. Solid pollutants - treatment and disposal,
Treatment of /ndustrial liquid wastes, Sewage and indystrial effluent treatment.

07
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[Composition of soil — inorganic and organic components in soi] - micro and
macronutrients.

Fertilizers: Classification of fertilizers - Straight Fertilizers, Com

Urea and DAP.

III

Carbohydrates: Structure, function and Chemistry of some important mono and
disaccharides.
Vitamins: Classification and Nomenc]ature.Sources, deficiency diseases and

structures of Vitamin Aj, Vitamin By, VitaminC, Vitamin D, Vitamin E &Vitamin
K.

Drugs: Classification and nomenclature.

Structure and function of: Analgesics —aspirin, paracetamo.

Anthelmentic drug:mebendazole.

Antiallergic drug: Chloro pheneramine maleate,
Arzn‘bz‘ot:'c.s:PenioillinV,ChIoromycetin,S'treptomycin‘

Anti-infalmmatory agent: Oxypheno-butazone.

Antimalarials: Primazuine phosphate & Chloroquine.

Oils and fats: Composition of edible oils, detection of purity, rancidity of fats and
oil. Tests for adulterants like aregemone oil and mineral ojls.

Soaps & Detergents: Structures and methods of use of soaps and detergents.

08
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L

Chemieal Thermodynamics: Concept of fugacity and free energy, Activity and
activity coefficient, Spontaneity of processes-entropy and free energy changes. Partial
molar quantities, colligative properties, Le-Chateljer principle, phase equilibrium,
Enzyme catalyzed reactions,

Principles of Reactivity: Basis kinetic concepts, rates of simple and complex

chemical reactions, empirical rate equations.Temperature dependence of rates and
activation parameters. Branched chain reactions — explosion limits. Oscillatory
reactions,

Chemical energy system and limitations, principles and applications of primary &
secondary batteries and fuel cell, Basics of solar cnergy, future energy storer.
acrospace materials, Problems of plastic waste management.Strategies for the
development of environment friendly polymers.

k(eywords

Air pollution, carbohydrate,vitanins, LeChatteliar’s law, Dairy product, artificial sweeteners.
fertilizers, Paint, pigment ,dyes,
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SignatureofConvener& Members (CBoS):

PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:
1. Sharma, B. K. (1998). Introduction to Industrial Chemistry. Meerut: Goel Publishing.
2. Many, N. S., & Swamy, S. (1998). Foods: Facts and Principles (4th ed ). New Age
International.
3. Kar, A. (2022). Medicinal Chemistry. NEW AGE International Pyt Lid
Reference books Reconmmended:
1. Drugs and Pharmaceutical Sciences Series. (Year). Marcel Dekker, Vol. II. New York: INC.
2. Atkins, P., & de Paula, J. (2002). Physical Chemistry (7th ed.). Oxford University Press.
3. Swaminathan, & Goswam Y. (2001). Handbook on Fertilizer T echnology (6th ed.). FAL
4. Finar, I. L. (Year). Organic Chemistry (Vol. 1 &2).
J. Fired, J. R. (Year). Polymer Seience and T echnology. Prentice Hall.

Online Resources:
httns:h’on]inecourses.swazamz.ac.in!noggz sc23/preview

]1ttr')s:J’fwww.researchgate.net!gublication1'343585969 Chemistry in Everyday Life
ht_tgs:a’fwww.voutube.comfwatch?v=P3plCS')’chU

htt s:flwww.slideshare.net:’san'ai'ose hManesh/food-chemist -51688453

PART-D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks

Continuous Internal Assessment(CIA):15 Marks

End Semester Exam(ESE):35Marks

Continuous Internal Test / Quiz-(2): 10,&£10 Better marks out of thetwo Test /

InternalAssessment ‘Assignment/Seminar +Attendance- 05 Quiz+obtained marks in Assignment

(CIA): otal Marks -15 shall be considered against 15 Marks

By Course Teacher)

End Semester Two section— A & B

Ekam (ESE): Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Short answer type- 5x2 =10Marks
' Section B: Descriptive answer type gts.,1out of 2 from each unit-4x05=20Marks

nvener & Members of CBoS: M | @—/
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART-A: Introduction

Program; ri i emester - :
ko g o WV | Sesion: 20282028
1| Course Code ﬁ—CHSEC
2 | Course Title GREEN CHEMISTRY 1
3 | Course Type SEC

(4 Pre-requisitegif, any) As per Program

Course Learning, , "
5 g o, ?
Outcomes(CL 0) > Design green solvents and green reactions.

» To interpret and execute case study, survey, and projects on Green

» Understand needs, goals, and obstacles in 8reen chemistry.

» Understand and application of twelve principles of chemistry.

What is Green Chemistry? Need for Green Chemistry, Goals of Green Chemistry.
Limitations/ Obstacles in the pursuit of the goals of Green Chemistry, :
Principles of Green Chemistry and Designing a Chemical synthesis:

Twelve principles of Green Chemistry with their explanations and examples and
special emphasis on the following:

* Designing a Green Synthesis using these principles; Prevention of Waste/ by
products; maximum incorporation of the materials used in the process into the final
products, Atom Economy, addition, substitution, and elimination reactions.

* Prevention/ minimization of hazardous/ toxic products reducin g toxicity, and risks|
(hazard x exposure); waste or pollution prevention hierarchy.

* Green solvents— supercritical fluids, water as a solvent for organic reactions, ionic
liquids, fluorous biphasic solvent, PE » solventless processes, immobilized solvents
and how to compare greenness of solvents,

uture Trends in Green Chemistry:

Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial
green chemistry; Proliferation of solventless reactions; Green chemistry in sustainable
development.

Chenistry.
6 | Credit Value 2 Credits Credit = 15 Hours —T, heoretical learning and
(AC+10) =30 Hours Laboratory or Field learning/Training

7_| Total Marks Max.Marks:50 | Min Passing Marks:20

PART -B: Content of the Course
Total No.of Teaching—learning Periods:
Theory-15 Periods (15 Hrs.) and Lab. or Field learning/Training 30Periods (30 Hours)
n No. of

Module Topics (Course contents) Period
Theory [Introduction to Green Chemistry:

Contents

15

Lab./Field| o  Green Synthesis of the following compounds: adipic acid, catechol, disodium

Training iminodiacetate (alternative to Strecker synthesis).
Contents

° Microwave assisted reactions in water: Hofmann elimination, methyl benzoate
to benzoic acid, oxidation of toluene and alcohols; microwave assisted reactions
in organic solvents Diels-Alder reaction and Decarboxylation reaction,

* Right fit pigment: synthetic azo pigments to replace toxic organic and inorganic

30

pigments.
* An efficient, green synthesis of a compostable and widely applicable plastic
L (poly lactic acid) made from corn. N
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Case study/Project on Green chemistry, Role of green chemistry in lab safety, and
implications of green chemistry.

Green chemistry, Green synthesis, Green Solvents, Green reactions, principles of Green chemistry,
Keywords G X £ . 3 X
Hofinann elimination , Diels-Alder reaction, oxidation, and reduction,

Signature of Conyener &Members (CBoS):

{ Case study/Project

PART—C:Learning Resources
Text Books, Reference Books and Others
Textbooks Recommended—
. Ahluwalia, V.K, (2013). Green chemistry: 4 textbook Alpha Science International.

ti, S., & Batra, SK. (2020). A textbook of green chemistry: benign by design.
Shree kala Prakashan,

. Kumar, V. (201 3). An introduction to 8reen chemistry. Vishal Dbublishing Co.
Lancaster, M. (2 020). Green chemistry: an introductory text. Royal society of chemistry,

N~
2
15
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‘Reference books Recommended:
1. Perosa, A., & Zecchini, F, (2007). Methods and reagents for green chemistry: an introduction,
John Wiley & Sons.

2. Clark, J H, & Macguarrie, D. J (Eds.). (2008). Handbook of green chemistry and technology.
John Wiley & Sons.

3. Ameta, S. C, & Ameta, R. (Eds.). (2023). Green Chemistry: Fundamentals and Applications.
CRC press.

4. Anasias, P. T, (Ed.). (2013). Handbook of green chemistry (Vol. 1 ). Wiley-VCH.

Online Resources- e-Resources / e-books and e-learning portals

> l1ttp's://www.mvgreenIab.ora/uploads/2fl!9f4f21945752-/gc -_green_chem_guide-

beyond benign  my green_lab.pdf
> https://www.organic-chemistrv.orgjtonicsﬁgreen-chemistrv.shtm
> httpsi/royalsociet ublishing.or, 2/d0i/10.1098/rs0s.191378

> https://www. vsu.edu/labsafety/areen-chemi -99.htm
PART-D: Assessment and Evaluation
Suggested Continuous Evaluation Methods: “
Maximum Marks: 50 Marks
Continuous Internal Assessment(CIA):lS Marks
End Semester Exam(ESE): 35Marks
Continuous Internal )Kltemal Test / Quiz-(2): IOHO Better marks out of the two Test / Quiz
Assessment(CIA): ssignment/Seminar +Attendance- 05 *obtained marks in Assignment shall be
(By Course COOl‘diIlatOI') otal Marks -15 cgnsjdered_agiinst 15 Marks
End Semester aboratory / Field Skill Performance: On Spot Assessment | Managed by
Exam (ESE): A, Perfprmed the Task based on learned skill - 20 Marks Coordin'at.or as

B. Spotting based on tools (written) — 10 Marks per skilling

C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of CBoS: . : g
. W /; !




The NEP Course Curriculum (2024-28) & Marking Scheme as prescribed by CG Central

Board of Studies for FYUP (Chemistry) Semester —

L II, IIT & 1V is hereby approved by
members of Board of Studies for the Session 2025-26.

NAME AND SIGNATURE;:

Name Signature Departmental members: —‘
Chairperson /HO.D  ................] @W.%ﬁ/ I e Y eeorePsnmasss
Subject Expert ... L L& el g W ................
(University Nominee) 'ﬂ M B ey eesesmesns
Subject Expert b . s

Subject Expert

Subject Expert ...
Representative
(Industry)
Representative
(Alumni)

Representative

(Professor Science Faculty Other Dept.)
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